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1. SCOPE

1.1 SCOIX2. This document describes the Moderate Resolution Imaging

Spectroradiometer (MODIS) command, telemetry, science and engineering data.

Commands and telemetry primarily flow from/to the spacecraft (S/C) via the

MIL-sTD-1553 bus. The science and engineering data flow to the spacecraft via

the high rate link in CCSDS packets. Science data is defined as FPA sensor

data. Engineering data supports science operations, and includes onboard

calibrator data and other signals that are telemetry-like in form. This

description document is needed to understand the overall and particular,

command, telemetry, science and engineering operations of the many MODIS

subsystems, including a suite of onboard calibrators. Most subsystems are

fully redundant, which adds to the overall complexity.

1.2 ~- The release of this document continues to seine the needs

of the following activities:

a. Command, telemetry, science and engineering data for instrument

hardware and software development, test and system integration.

b. Interface command and telemetry data to go into EOS-AM 20008847

remand and Data Handling ICD.co

c. Command, telemetry, science and engineering data to support

operations planning documents

d. User’s Guide of the MODIS Flight Software System (in lieu of

CDRL 306J)

.,”AA/

Because of this common usage, sonte data may not be

applicable to all activities. Thus, the particular user

should not confuse the intent of some data or remarks that

do not relate to his area of interest.

1.3 This document was initially prepared to
fulfill CDRL requirements (CDRL 302 commands and CDRL 305 telemetry), but did

not undergo engineering release control. To preserve and facilitate user

orientation to the fozmer CDRLS, the initial engineering release included
change ID to critical tables in sections 10, 20, 30 & 40. ID change history
is summarized on the last pages of such tables. Text generally has right side
change bars for the latest revision.

1-4 ~. The document has always been formatted in a
specification style to facilitate its release as a controlled document. Its
stru~ure was established to easily accept evolving details. It is structured
as a main body and five focused appendices as follows (also shown in Table 1):

a. This front body provides an overview of MODIS, operating modes,

scan cycle timing, MIL-STD-1553B Command and Telemetry Bus, and

high rate science link packet description.

b. Appendix A addresses commands. It contains direct S/C commands,

1S53 bus command definitions, lists, formats, support tables,
and command constraints.
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c. Appendix B addresses telemetry. It contains the basic telemetry

list, definitions, formats, frame description, alarm limits, and

scale factor equations.

d. Appendix C addresses science data, which is FPA sensor data, and

engineering data, which is related to interpretation of sensor

data and onboard calibrator data. It includes details of the

CSSDS packets.

e. Appendix D addresses command and telemetry verification

relations.

f. Appendix E contains miscellaneous data,

references, that might apply to any part

9. Most appendices contain some information

or points to

of this document.

that relates directly

to software design contained in 152930 Flight Software Detailed

Design (CDRL F306E, DM VJ50-0125).

NnTw-----

. Some points appear in both housekeeping telemetry and

engineering data to facilitate test control operations.

9 This document does not contain command

procedures/sequences. It only contains the tools used to

generate them. Command procedures will be defined in CDRL

405 General Operating Command Procedures.

1.5 Some document formats deviate from

specification style formats to facilitate the use of many tables and growth.

Arabic numbers are used for all tables, e.g., Table 1, 2, Table 10-1, 10-2,

etc, and appendices use local page numbering, e.g. , 10-1, 20-1 and 30-1.

TABLE 1. DOCUMENT CONTENTS - WHERE IS IT?

PzElsiEiEEl~
● Sccpe/Structure . Ccnmand Implementation . Telemtry Implementation
● MODIS Description . Ccnmand Flow Diagrams
& Diagrams

. Telemetry Flow Diagrams

. Operational Modes ● S/C Pt-Pt Ccmmands ● S/C Pt-Pt Telemetry

. Scan Cycle ● 1553 Bus Cornnands ● 1553 Bus Telemetry

. 1553 Bus Ovemiew . Bus Ccnmand Structures ● Telemetry List

. C & T Abbreviations ● Ccmmnd Constraints ● Frame Structure

● Ccnmmd Lists ● Scale Factors/Limits

BEE
● Band Registration ● Ccmnands & Related Tlm’y . Background 14emos
. Unformatted FPA Data . Related ~gineering Data . SupplementalFYI data

. Formatted FPA Data * Redundancies & Dependencies
● Science Packets . Processor Defaults
. Engineering DSta . Processor Event codes
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2. APPLICABLE DOCUMENTS

2.1 ~. The following documents of the issue in

effect, or of the specific issue date indicated, form a part of this

specification to the extent specified herein.

SPECIFICATIONS

Goddard Space Flight Center (GSFC), Greenbelt, MD 20771

420-03-02 General Instrument Interfaces Specification
(GIIS) for the EOS Obsematory

421-12-04-01 Unique Instrument Interface Document, MODIS,
EOS-AM Project

422-20-02 Specification for the Moderate-Resolution
Imaging Spectroradiometer (MODIS)

STANDARDS

Military

MIL-STD-1553B Aircraft Internal Time Division
Command/Response Multiplex Data Bus

2.2 ~. The following documents of the issue in

effect, or of the specific issue date indicated, form a part of this

specification to the extent specified herein.

SPECIFICATIONS

SBRC

151759

151783

151784

151785

152929

152930

152932

OTHER PUBLICATIONS

Lockheed Martin Missiles

20008847

EOS-DN-C&DH-048

SBRC

DM VJ50-0068

Moderate Resolution Imaging Spectroradiometer
(MODIS) Instrument, System Specification For

Analog Electronics Module, Space View,
Specification For

Analog Electronics Module, Forward View,
Specification For

Main Electronics Module, Specification For

MODIS Flight Software
Document (CDRL F306D)

MODIS Flight Software
F306E)

Maintenance Manual of
Software System

& Space, Valley Forge

System Architecture

Detailed Design (CDRL

the MODIS Flight

Operations, PA

MODIS Command and Data Handling ICD

Command and Telemetry Bus Utilization Table

General Operating command Procedure (CDRL
405)
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3. MODIS DESCRIPTION

3.1 des~.
.,

al MODIS is designed to make long-term spectral

observations of the earth’s land surface, ocean surface layer and lower

atmosphere. It is a passive imaging spectroradiometer, which views the earth,

calibration devices and space by means of a continuously rotating scan mirror

as illustrated in Figure 1. It collects data from both sides of the scan

mirror with four focal plane assemblies (FPAs) containing 36 bands spread over

5 spectral regions (412 nm to 14,235 rim). Ground Nadir resolution varies with

29 bands at 1000 m, 5 at 500 m, and 2 at 250 m. The number of detectors per

band are 10 for 1000 m resolution bands, 20 for 500 m, and 40 for 250 m. In

addition, 2 of the 1000 m bands have a set of TDI detectors, which results in

a total of 49o detectors. A total of 990 raw samples are collected due to

multiple samples from some bands. A total of 830 samples are sent to the

ground after on-board processing by the formatter to combine multiple samples

and to reorder samples for spatial registration. Due to the inherent FPA band

layout offsets, 30 frames of data have to be collected and stored until this

aligned sample set can be formatted. At a 705 h orbit, the optical

arrangement and scan mirror coverage of t55° from Nadir, result in a cross

track swath of 2330 Ian and an along track swath of 10 Ian at Nadir. MODIS has

stringent radiometric, spectral center, spectral bandwidth, and spatial

registration requirements. After on-orbit activation, MODIS will continuously

collect science data, except during periodic S/C orbital adjustments. See

Figures 1 to 4 for an overall perspective of MODIS.

MODIS also has four high performance onboard calibrators: an ambient or

heated Blackbody (BB); a Solar Diffuser (SD) with 2 output levels of

reflectance obtained by limiting the solar input to the SD via a commendable

8.5% transmission screen, a Solar Diffuser Stability Monitor (SDSM), which

compares the Solar Diffuser reflectance to direct solar view with a fixed 2%

transmission screen, and a Spectral Radiometric Calibration Assembly (SRCA)

which operates in 4 modes (spectral, spectral self calibration, spatial, and

radiometric ). In addition to these calibrators, MODIS has an electronic

calibration available, which provides a stair step signal. The PV FPAs, Bands
1-30, temporarily disconnects the FPA sensors for this calibration, but the PC

FPA, Bands 31-36, remain connected. Electronic calibration collects occur

over the cold space view for both PV FPA Bands (positive steps) and PC FPA

Bands (negative steps). See Figures 5 to 7 for a perspective of the

calibrators.

The general physical electrical interface between the EOS-AM Spacecraft

and MODIS is illustrated by Figure 8. The MODIS internal interconnect diagram
is shown in Figure 9. Figure 10 presents the MODIS Electronics Block Diagram.

The major subsystems addressed by this document are shown in this diagram.

There are two microprocessors contained in MODIS. The first is the Command
and Telemetry Processor (CP). The other processor is the Format Controller.

The Format

Formatter

to be sent

Table

422-20-02),

Controller together with the hardware Fox’mat Engine form the

FR), which formats science and engineering data into CCSDS packets

over the high rate data link.

2 summarizes the top MODIS requirements (details in GSFC

and Table 3 summarizes the MODIS top baseline parameters to

fulfill the requirements.

SIZE CAGE CODE NUMBER

A 11323 151840

SCALE I REV B SHEET 8, m

SBOW2BPCREVJUNE 90(FRM90-07SQ) I



.

3.2 desc~
. .

. The hardware functional elements of MODIS

are shown by its interconnect diagram in Figure 9, which can be matched up

with the functional design depicted in Figure 3. Additional electronic block

diagram detail is shown in Figure 10. An exploded view of MODIS hardware is

shown in Figure 11 (which also serves as a vehicle to show 2-character

subsystem abbreviations) . The SWIR/MWIR and LWIR FPAs are cooled to -85 K by

the passive radiative cooler. The PV FPAs produce sampled analog output

signals, which are buffered and digitized by the Space View Analog Module

(SAM) . PC detectors on the LWIR FPA produce continuous analog signals, which

are preamplifier by the Cooler Located Amplifier Module (CLAM, not separately

depicted in Figure 2), then post amplified, integrated and digitized by the

Forward View Analog Module (FAM).

The Formatter, first-in-first out (FIFO) memory buffer and Fiber

Distributed Data Interface (FDDI) circuits fozm a digital processing chain

that formats the sensor signals and related engineering data into CCSDS

science packets, buffers them to smooth out data transmission peaks, and sends

them over the high rate science link to the spacecraft (S/C).

A limited number of command and telemetry signals are processed directly

by the S/C Bus Data Unit (BDU) point-to-point controls. The bulk of command

and telemetry signals flow over the MIL-STD-1553 bus, and are processed by the

Command & Telemetry microprocessor (CP). The S/C BDU directly controls the

CP’S and power supplies. The CP provides general control over all other

subsystems, which are not controlled by the S/C BDU. The CP contains the

master system clock (48 MHz), which is counted down to 12 MHz for the single

board computers in the CP and the Formatter. Digital telemetry circuits are

contained on one of the two boards that form the CP single board computer.
Analog telemetry circuits are packaged on a separate board but its functions

are associated with the CP, including its power control.

A 9.6 MHz clock is provided to the Timing Generator from the CP, which

generates the various frame and pixel clocks sent to the Formatter, FAM and

SAM analog modules, and scan mirror drive electronics.

Other controllers within the MEM provide scan mirror drive, mechanism

control of doors, temperature control of CFPA and outgas heaters, and control

of on-board calibrators and related mechanisms.

For a description of the MODIS software architecture see 152929 MODIS

Flight

of the

Design

Software System Architecture Document (CDRL F306D). For a description
MODIS software detail design, see 152930 MODIS Flight Software Detailed
(CDRL F306E).
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● 36 Speclral Bands “ Day Data Rate= 10.6 Mbps
● 4 On-Board Calibrators ● Night Data Rate =3.2 Mbps
● Weigllts250kg ● Orbital velocity is +X (to right in figure)
● Average Power S 225 watts

● Radiative Cooler looks to +Y cold space
● Peak Power< 275 watts

● Aperture looks to +2 Nadir

MODERATE RESOLUTION IMAGING SPECTRORADIOMETER

Figure 1. MODIS
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Swath Width =10 km
Distance Along-Track Per Scan = 9.92426 km
Sampling Gap Along Track = 0.0757 m (Worst Case) 11/93
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Fi,gure 2. MODIS Orbital Features



d3-SDSM

Scan
Mirror @

Blackbody
Assembly

Assembly v
A*

***

/f+=J-+=
//

/ NIR NIR

Objective FPA

- Dichroic
Beamsplitters

SWIFUMWIR * l==
Objective MWIR

AOP A

Earth

**

Space
View

4

ylly ‘El
Radiative

Cooler Cold

Assembly
Stage

FocalPlane
Electronics

and A/D
Conversion

SAM

‘z
FAM

MEM

v

t+----’’cs-c’c’e--l
Mirror Earth SD SRCA BB Space Eerrh SD SRCA BB SDaca
index 1354 50 10 50 50 1354 50 10 50 “50

I I I
S1 S2 S2 S2 S2 S2 S1 S1 ‘l S1 Mirror Side

Data
output

View
#of Frames

11/95

Figure 3. MODIS Functional Design



SOLAR DIFFUSER
STABILITY
MONITOR (SDSM)

\

SCAN
MIRROR –

MAINFRAME

(

1

● ENTIRE MAINFRAME NOT SHOWN IN CUT-AWAY FOR CLARITY 11/93 3/93
934MWbW3 93.0204.5

Figure 4, MODIS Scan Cavity View



OBC FUNCTIONS SRCA
fladlrtmahic

CALIBRATORS (OBC)

FFUSER

LACKBODY

1

SCAN
MIRROR —

u

Solar Ollluser
Radlomel!lc

R

{VIS~NIR/SWlrl) /0

\,Sun– –____

‘i \ / If
\ /

1/ /
\/ /

Speclral
(wsmmswm)

Spnlial
(AllBands)

v-@30W Blackbody:
Fladlomalrlc

(MWIR/LWlfl)
DC Restore
[AllBands)

Rotnhnn1- Scani I ~- &l
Mi@ ‘i@~--*~f %;i%

SDSM Inlagrahg sptr.ro
W’lS/Nlll/SWIR) I ‘\

I \

I
\

\ JMODIS
Telescopa
A8sembl

.

3/03
934204.27

11/93
934868.70

EARTH

Figure 5. Calibrator Functional Views



/
VIEW OF
THE SUN

VIEW OF
SOLAR DIFFUSER

HOMEPOSITION

● SDSMINFORMATIONAVAILABLEWHENEVERCALIBRATIONUSINGSOLARDIFFUSEfl IS PERFORMED
(AVAIIABLE ONCEPERORBITFORA MINIMUMOF 1 MINUTEDURATION).

● MULTIPLE SAMPLES COLLECTED PER SDSMVIEW FORALLg DETECTORS.

● FREQUENCY FOR SUN AND SOLAR DIFFUSER VIEWING IS APPROXIMATELY 10 CYCLES PER MINUTE.

Figure 6. SDSM Three Views



CALI BRATION MODES
● RADIOM~lC

COLL
Ass

#

MONCHROMATOFV
RELAY ASSEMBLY

THERMAL
SOURCE

Cg+ ~ ~“

2-1OW(2670K)
1-1W(2160K) 1

*
MONO

ENTRANCE

VIS/SWIR v
S1SOURCE FILTER

RELAY

WHEEIJWTR
OPTICS

COUIMATING
OPTICS

r--w FOCUSING MONO COLLIMATING
OPTICS OPTICS

MIRROR

DHIECTORS 1 = S1SFEEDBACK CONTROL, 2 = DIDYMIUM SPECTRAL SELF CAL, 3 = SPECTRAL REFERENCE

CAUBRATION MONO GRATING/ MONO TIME REQD
ODE SOURCE FILTER ENTRANCE MIRROR EXIT Minutes

RADIOMETRIC VIS/SWIR CLEAR &ND OPEN MIRROR OPEN 44
SPECTRAL VIS/SWIR ORDER (3) GRATING SIJT I SIPDS Izqmrf),w(low)

SPATIAL VIS/SWIR & THERM ITO DICHROIC :Pmm MIRROR RETICLES 65

Figure 7. SRCA Calibration Modes & Internal View

SIZE CAGECooE NUMBER

A 11323
151840

ISCALE I REV B I SHEET 16
1 I I

—-

B 0122B PC REV JUNE 90 (FRM9&0792) I



1

Power Feed A

Power Feed B

s
P
A
c
E
c
R
A
F
T

BDU Relay Drive Commands A

BDU Relav Drive commands B

BDU Bi-Level Telemetry

BDU Passive Analog Telemetry

Time Mark and Frequency Bus A

Time Mark and Freauencv Bus B

Command and Telemetry Bus A

Command and Telemetrv Bus B

High-Rate Science Link A

High-Rate Science Link B

1

1

17

1

18
M

9 0

D
1 I

1 s

1

1

1

1

11/96

Figure 8. Spacecraft/MODIS Physical Electrical Interfaces

11323 151840 REV B SHEET 17



❑TELESCOPE
6

OBJECTIVES

n

VIS FPA
7BANDS Pv

Ir
Pv

NIR FPA
0 BANDS

ItSWIRMWIR W
FPA

10SANDS

w

EFLWIRFPA PC

10BANDS

e
RADIATIVECOOLER

OPTICALSENCH

.

SPACE
VIEW

ANALOG
MODULE

(SAM)

A2

J--uFORWARD
ANALOG
MODULE

(FAM,CLAM)[6

A3

E%

MAIN
ELECTRONICS

MOOULE
(MEM)

● FORMAITER
● FIFOMEMCRY
● FDDIFORMATTERI

DRIVER
● TELEMEIF!YCOMMAND

PRCCESSOR
● TIMINQGENERATCR
● ANALOQTELEMETRY
● SCANMIRRCRCONTROLLER
● TEMPERATURECONTROLLER
● MECHANISMSCONTROLLER
● CALIBRATORELECTRONICS
● POWERSUPPLY

Al

b

SPACECRAFT INTERFACE

MOOISHIQH RATESCIENCELINK

WC TIME& FREQUENCYMAflK

S/C 1553COMMAND& TELEMETRYBUS

WC SDU RELAYCOMMANDS

S/C BDU PASSIVEANALOGTELEMETRY

WC BDU 81-LEVELTELEMETRY

WC BUS POWER

(TEST)

b

-+=1 !-1] MOST FUNCTIONSARE REDUNDANT.
[ I $
—-. -- , 2] SPECTRORADIOMETRICCALIBRATIONASSY.

-L”SOLAR
~ ~ ; ~ 3] EACHSIDEOF SCANMIRRORSEQUENTIALLY

DIFFUSER ‘bZtn,
(SD)

SCANSSD, SRCA,BB,SPACE& EARTH.
Htfi,:

fi ‘ ~ ~ $ 4] MODIS DC RESTORESON BBVIEW.
~Inbu. . .-.

+3
SOLAR % ; ~ $ ; 5] ON COMMAND,SDSM VIEWS SUN, SD OR DARK

DIFFUSER 8, S t $
STABILITY 0$*

40, , SURFACEFORSDSM DC RESTORE.
MONITOR

(SDSM) !
~LG: b 6] COOLERLOCATEDANALOQMOOULENOT

\

r---l: DEPICTED,IT IS PREAMPPARTOF FAM.

-1 SRCA[2] I $ 7] MODIS ISA SINGLECOMPONENTINSTRUMENT
$

u: THE MAINFRAMESUPPORTSITS MAJOR

\
$ ASSEMBLIES.

-13-1 i
b
b
$

Ilm

Figure 9. MODIS Interconnect Diagram



FOCALPLANES ANALCAQELECTRO*S MIN.lLES MAINELECTRONICSMODULE
;

SPACECRAFTINTERFACES

PwTla RTNs \ MM-X5”- PUHCT2C+4U RI?FEMNcE9 , HARWARA! 0ESl@4ATORS
REWNOANTINTERFACE CONNECKWS
& SIGNALS, EXCEPT SDU COMMANDS &
TELEMEFTFY,(CNE SIDE ILLLL2TRAVED)

am OATA L

HIGH RATE SCIENCE OATA
(10.593 MHz DAY, 3.1s4 MHE NIGHT,

64 M14sCLOCK FREQUENCY

\

4

I
WWW

F41FI(61JWA

UfrLml(
i 40

E

I

2 40
13.14 40
1s1s $4

~
VS W FPA

TEw SEW

ym RT2#
40

si2 Eo SIG6 w-lOFPA
Ems

25

ttl iw4c%41NEcT0.

1’= CC4AMANDA TELEMETRY WS
(MIL.S-1553)

nME MARX A FREWENCY BUS
(RS.422)

BW DISCRETE COMMANDS,

all SAosi&
esmcm Sn!

#H=”FPASIO

~

t
BOU OISCRETE TELEMETRY,

o
BDU PASSIVE TEMPERATuRE
TELEMETRY

f

-1
-TTER

cL0cx8
% Em 1W14

AEIAaocxs 3 TA4S40
HR4TOFI CAIBRATOFI

+FPA SIG (RELsmuAq

,
!L 2L t .

- . .
am

/ “-””~

UuLoo Sm RTN -
(REOLXMNT)

OIOIIALSlo mr4
MoTOR OFWERW4

r

E
aAEILerJ
27.30

LwSi FPA

K III -. s~------wi

M ScAN
am

SPACECRAFT lZW BUS

SPACECRAFT lSOV BUS RETURN

-.. —-— fu m

BAFETY DRWND

em Owto
CALIBRATOR

McmoMcS
(Acunw.S

~~

TLMv-
CEOlUK2(SJ30V NEATER ;

EL2JSPECTRORAOWRC 4
n CUISFL4TIC+4ASSY * INTERFACE EXL4LESHIELOS

EM SC4AROIFWSER e
GROLJNOEDVM CONNECT~ SHEUS

n
Tlw-+ CEOZSC4.AR01FFU6EFI :

0 FCCU PLANENEATER5j #

CCUER OUTCMSNEATERS I
4

n d

ACE . AHALOO CONTROL ELECTROW2B
~ = COU.ER LOCATED ANALOO MOWLE

(FWMIONALLY PART OF FA4A)
FM - FORW- YTmANALCQ MCOULE
SAM = SPACE VTEWANALm MOOLAE

do

ISML LE
m WOE

h

::TLZE:EZIZHXTWU Y L
nEowoAwBLocK# EL

●FRWFEW?CFPAUOK4LS 6?REAMPSAN0
NW4W22CALWSARENOTREOWMNT

APEFITUFIE000FI & FAS.SAF
n i
n SPACE000IT L FAi!SAFE

EUAR 000FbSCflEEN :

e
. ..

Fi.gure 10. MODIS Electronics Block Diagram



c

SE Soan Electronics

FW Power Supply

TRf Telemetry

TG Timing Genarsitor

TC Temperature Controller

MC Mechanism Controller Pc
FR Formatter

FO FIFO Memory

F’/ FDDI Formatter& Driver

CP Telemetty & Command Procassor

“-’h “
CE Calibrator Electronics

ME MAIN ELECTRONICS MODULE

+’2

COORDINATES
Pv

SPACE VIEW

BB
BLACKBODY

Q

SOLAR DIFFUSER

N

al+

FORWA;D VIEW
ANALOG MODULE

(PC FPA signals)

n

rn.br I ss - /“
SUNSHADE

~ ““D’ATrRKwlm
SPACE VIEW DOOR & SHROUD (Ymtmif-m A

DR
--- .. ..,-

Cdd Fooalplanes
-

(SWIR, MWIR, LWIR) AFT OPTICS PIATFORM
Contains

WanmFocal Planes “ _~EmORSpE=RlC
(VIS, NIR)

CALIBRATIONASSEMBLY

SR

Shows command & telemetry two character subsystem abbreviations. m

Figure 11. MODIS Exploded View With Subsystem Abbreviations



.

TABLE 2. MODIS REQUIREMENTS

● Spectral Coverage ● 0.412 @ - 14.235 p, 36 bands

● Spectral Resolution ● lonmsM<500nm

0 SPECTRAL Stability ● k & M Stable to < 2 nm (VIS, NIR)

~ & n Stable to S 1% (All Other Bands)

* Spatial coverage ● 355°, 2330 km Swath Length At 705 km

(Contiguous Nadir Scans at the Equator)

● Spatial Resolution s 250 m, 500 m, 1000 m at Nadir

● Spatial Registration ● 0.2 IFOV (0.1 IFOV goal)

● IFOV ● 0.354 mr, 0.709 U, 1.418 mr (All t6%)

. Radiometric Range ● 0.002% < ~ S 100%, 3K < T < 700K

● Dynamic Range ● NEAL to -x (requires 12 bits)

● Radiometric Performance ● ? 57 to 1087, S 5.0 to 0.05K

● Polarization Isolation ● < 2%, 0.43~S~S2.2~

● Calibration Accuracy ● Absolute Calibration: *l%k>3p;

k5% k < 3 pm; ?0.75% Band 20; ?0.5%

Bands 31, 32; *2% Reflectance (k < 3 ~)

TABLE 3. MODIS BASELINE PARAMETERS

● Orbit ● 705 km 10:30 AM Descending

e Swath ● k550, 10 km Track x 2330 Ion Scan

~ Scanning ● 360° Scan, Double Sided, 20.3 RPM, 2.954 Sec Period

e IFOV s 0.354 mr(O.25 km), 0.709 mr(O.50 km), 1.418 MR(l km)

e Dwell Time e 83.3 ps(O.25 km), 166.7 ps(O.50 h), 333.3 @(l km)

* Telescope . 2-Mirror Off-AxIS Afocal Gregorian, 4X Magnification,

EPD 17.8 cm

● Reimaging Optics . Refractive, EFL 380.8 mm, 282.1 mm (LWIR Only)

● Spectral ● 36 Bands From 0.412 pm to 14.235 pm, Dichroic

BeamSplitters, Bandpass Filters

. Focal Planes ● Silicon (0.4 pm<k<l pm), PVHgCdTe (lpm<k <10

w); PC HgCdTe (k > 10 pm), CTIA Readouts For PV,

Bipolar Preamps For PC

w Detector Sizes ● Nominally Square: 135 pm (0.25 km), 270 ~ (0.5 km),

540(400 LWIR) ~ (-1.0 km)

m Detector Cooling ● Three Stage Radiative Coller, T=85K

● Calibration ● Laboratory, Ground Truth, On-Board Blackbody, Solar

Diffuser, SRCA, And SDSM

● Data Rates . 10.6 MBPS Day Mode, 3.2 MBPS Night Mode, With

CAL And Overhead

● Size, Weight, ● 0.97 mx 1.59 mx 0.99 m, 224 kg, 225 W (90 W

Power Science margin)
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4. MODIS OPE~TIONAL MODES

4.1 Table 4 identifies the MODIS

Operational Modes. Operational modes define subsystem configurations to

perform particular mission functions, and have particular related power loads.

The science data rate is either the day rate (10.6 MHz) or the night rate (3.2

MHz). The power is the same at either rate because all bands are on in order

to collect all band data from the on-board calibrators (OBC). The operational

modes are independent of whether side A or side B is used in the case of

redundant subsystems, or if a mix is used. However, for simplicity of

operations, Side A items have been selected for initial flight software coding

for 1553 bus cP07 mode commands. Memory upload changes or external command

sequences can bring any redundant coxmnand selections on line. CDRL 405

General Operating Command Procedures addresses which commands are needed to

establish the operational modes defined in Table 4.

The MODIS operational modes are indicated in Figure 12.

TABLE 4. MODIS OPERATIONAL MODES

Mode

Launch

Survival

Safe

Standby
(utility
activity)

Outgas &
Science

Science

Science
choices

Mode Description

No operational or survival power for 2 hrs; survival I
power on by 6 hrs; doors closed and latched for launch.

No operational power; survival heaters enabled (MEN,
SAM, & FAN); doors closed.

Power ON 1/; survival heaters enabled; doors closed as

S/C attitude may not be controlled; minimum power 1553
telemetry monitor state with command capability.

Power ON 1/; doors open or closed; any utility

activity: e.g. mechanism failsafe activation; fault
isolation operations; short term delays; major memory
uploads.
power ON l/ Outgas with 2 OG htrs and open space &

nadir doors for VIS & NIR Science. (Outgas with 3 OG
htrs and no imaqinq is a Standby utility activity>)

Power ON J/; all bands on; -10.6 Mbps day rate has all

Band 1-36 scene data in 2 science packets; engineering
data in 4 packets. -3.2 tips night rate all bands on;
only Band 20-36 scene data in 1 science packet for
earth; engineering data in 4 packets.

- Solar Diffuser data with SD door/screen open.
- SD Stability Monitor data of SD, SDSM black surface,

sun for VIS/NIR/SWIR bands.
- SRCA spectral calibration for VIS/NIR/SWIR bands.
- SRCA radiometric calibration for VIS/NIR/SWIR bands.
- SRCA spatial calibration for all bands.
- Blackbody heated (DC restore on all bands heated or

ambient) .
- Electronic calibration (ECAL) stair steps over space

view sector; PV bands positive steps; PC bands
negative steps; PC/PV together or separately

- Science link Test/Operate: fixed pkt to check link

L/ The 1553 command & telemetry bus is available anytime MODIS power is ON.
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NOTE

These are the normal mode functions established by 1553

bus command CP07 mode selections, or external command

sequences. Utility variations to the Standby Mode require

external command sequences and/or TBD flight command

macros. Initial flight SW CP07 command sequences will be

based on Side-A selections.

4.2 MODIS power allocations, as specified in

GSFC 421-12-04-01, are as follows. The MODIS l-orbit average power limit

shall not exceed 230 W. The specified 2-orbit average limit is 225 W. Peak

power shall not exceed 285 W.

The average power estimated at 120v nominal bus voltage for each

operational mode is indicated in Table 5.

TABLE 5. MODIS OPERATIONAL MODES AVERAGE POWER

Mode I Averaae Power (Nominal 120V Bus) - Watts—>— – ,--———-.——___ ___, ..—---

Launch o

Survival <100 for ~, SAM & FAM heaters, -80 at equilibrium

Safe <225 minimum configuration, normally <50

Standby S225 configuration dependent, normally 50 - 225
(utility door unlatch, 3-OG heater outgas, pseudo science,
activity) failsafe, etc

Outgas & <225 2-OG heater outgas and VIS & NIR science, -200

Science

Science <135, science w/o calibration

- SD <135

- SDSM S140 10 min orbit duty cycle
- SRCA S178 54 percent lamp use factor over 72 min orbit duty
spectral cycle

- SRCA S160 39 percent lamp use factor over 57 min orbit duty
radiometric cycle

- SRCA S175 48 percent lamp use factor over 78 min orbit duty
spatial cycle

- BB heated <162 continuous orbit
- ECAL 5135
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5. MODIS SCAN CYCLE/1553 BUS RELATIONS

The MODIS 1.477 second scan cycle synchronizes the 333.3 ps electronic

pixel sample clock to each view, but it runs nonsynchronous to the 1.024

second major cycle of the MIL-sTD-1553 Command and Telemetry bus. The

relation of these three items is described below.

5.1 The double-sided scan mirror has

a period of 2.954 seconds which produces a 1.477 second side 1 scan cycle and

a 1.477 second side 2 scan cycle. During each 1.477 second scan cycle, 5 viek

sectors (solar diffuser, SRCA, blackbody, space and eafih) are observed. For

each view, the formatter synchronizes the pixel sample clock (333.3 ks) to the

scan by resetting it based on the combination count of the number of scan

mirror encoder pulses (180.3 ps) since the mirror index pulse, plus a number

of vernier clock pulses (6.6 p.s). The pixel sample clock is actually reset 3

sample times before the view sector to allow it to settle from the reset

transient. Only one mirror index pulse occurs per mirror revolution, which

contains 16,384 encoder pulses. Figure 13 illustrates the view sectors in a

pie chart form and a time line scan cycle. The start of a scan cycle is

defined as the start of the SD view sector. Details of encoder counts and

vernier counts for each view sector can be found in the SBRC 151785 MODIS MEM

Specification.

5.2 Sf=m CvCle
.,.

actlvl?x~. MODIS internal control activities are

synchronized to the 1.477 second scan cycle. As a general guide, many CP

tasks are held in abeyance whenever FPA sensor data is being collected, in

order to minimize the chance of noise corrupting the sensor data. Thus, main

scan cycle tasks are as follows:

a.

b.

c.

d.

e.

Commands can be received any

Science Mode they may not be

particular, commands to move

view sectors.

FPA sensor data is collected,

time over the 1553 bus, but in

immediately executed. In

mechanisms will only occur between

formatted into CCSDS science

packets and sent to the S/C throughout all the view sectors.

Transmission to the S/C continues past the view sectors until

the buffered FIFO data has emptied.

Science engineering data packets are only sent to the S/C once

per scan cycle at the end of the earth scan.

DC restore data is calculated from blackbody view sensor data,

and the results are applied between earth and solar diffuser

views.

Acquisition of internal telemetry data occurs after the end of

earth view, and is placed in a buffer for downloading to the S/c

at the 1553 bus major cycle rate of 1.024 seconds/cycle. The
1553 bus acquisition at the 1.024 second rate will result in

“old” data occasionally due to the slower 1.477 MODIS scan rate.

There are no critical functions affected by this. In Figure 13,
major cycle M is marginally too soon to pick up the telemetry

data from the scan above it, so the prior telemetry collect will

be used. Major cycles M+l and M+2 will both have updated data.

In all cases Major Cycle number count is consecutive.
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6. COMMAND & TELEMETRY BUS OVERVIEW

MODIS receives commands from the spacecraft (S/C) by direct point-to-

point paths and over the MIL-STD-1553B command and telemetry bus (1553 bus).

Both interfaces are implemented as specified in Sections 5, 6 & 7 of the 423-

03-02 General Instrument Interface Specification (GIIS), EOS-AM Project. A

brief overview of the 1553 bus is presented here. MODIS operational details

are presented in Appendix A for commands and Appendix B for telemetry.

6.1 ~. The 1553 bus is a serial bus with

bidirectional data flow between major system hardware elements, with one

element designated as the Bus Controller (BC) and the other elements as Remote

Terminals (RT). control and transfer of data is accomplished by the use of 3

types of 20-bit words in 10 different message formats. Five of the 1553

formats are not used by the EOS project, which relate to use in a broadcast

mode and RT-RT message transfers. The five information transfer formats used

by EOS, which require an RT status word for receipt of an error-free message

from the BC, are shown in Figure 14. The 20-bit word structure for the

command word, the status word and the data word are shown in Figure 15. All

have a 3-bit sync pattern and a parity bit, based on odd parity of the 16 bits

of data and parity bit. Data transfer from the BC to RTs is accomplished with

the first message format in Figure 14, and can contain 1 to 16 32-bit data

words. Data transfer from the RTs to the BC is accomplished with the second

message format in Figure 14. The remaining message formats relate to bus

control modes (immediately below) .

The 1553 architecture utilizes mode codes for communications management

of the bus. Table 6 lists the mode codes used by the EOS-AM spacecraft (GIIS

Table 6-l). See MIL-STD-1553B or MIL-HDBK-1553 for more details.

TABLE 6. MIL-STD-1553B MODE CODE UTILIZATION

Transmit/ Mode Related

Receive Bit Code Function Data Word

1 00010 Transmit status word No

& We

1 00011 Initiate self-test No

1 00100 Transmitter shutdown No

1 00101 Override transmitter shutdown No

1 00110 Inhibit terminal flag bit No

1 01000 Reset remote terminal No

& Xes

o 10001 Synchronize (see note 2) Yes

1 10010 Transmit last command Yes

1 10011 Transmit BIT word Yes

Notes:

l/~ ..~ not applicable to MODIS.

~ Used on the Command and Telemetry Bus only:
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6.2 s Ic 3553 bus . The S/C 1553 bus controller (BC), is

located within the Command & Telemetry Interface Unit (RTIU) of the Command

and Data Handling (C&DH) subsystem. All instruments and other S/C subsystems

are configured as remote terminals. Instrument commands are transported
within a 1553 message by the combination of a 1553 command and data words with

the general format indicated in Table 7. The specific formats, beginning with

data word 1, used to transfer MODIS commands over the 1553 bus are described

later in Appendix A. The Remote Terminal ID for MODIS is 12 (B#O1100).

One particular 1553 bus use by the S/C, is to control its Bus Data Units

(BDU), which provide the small set of point-to-point command and telemetry

functions individually allocated to the instruments. Also, the S/C uses a

separate 1553 bus as a low rate science link from some instruments (not

applicable to MODIS).

TABLE 7. GENERAL MIL-STD-1553 GROUND MESSAGE FORMAT

MSB LSB

o 4 56 10 11 15

Remote N=Word count
Terminal ID (USd by RT)

Data 1

. . . . I

I Data 32 I

6“3 ~- Table 8 lists the types of messages that can be
transferred on the command and telemetry bus with their particular 1553B

subaddresses.

TABLE 8. MIL-STD-1553B MESSAGE SUBADDRESSES

Subaddress Message name T/R bit j./

1 Instrument Command o

2 Load Data o

2 Dump Data 1

4 Ancillary Data o

5 IMOK o

6 Time Code Data o

7 Safe Mode Command o

9 Loop Back lorO

17 Normal Housekeeping telemetry 1

18 Critical Housekeeping telemetry 1

0 or 31 Mode Code lorO

~ 1 = Transmit, O = Receive.
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“6.4 ~.
,.

A bus frame and timing structure

has been defined by the EOS-AM project to implement transfer of data across

the 1553 bus. It is based on minor cycles, major cycles and master cycles

that have the following relation. A minor cycle will have a period of 8 ms t

100 @, a major cycle (1.024 seconds) will consist of 128 minor cycles, and a

master cycle (65.536 seconds) will consist of 64 major cycles. Figure 16

provides an illustration of this structure with the projected reserve goal.

As described below, a S/C bus utilization table has been established to

control the flow of bidirectional data between the S/C BC and all RTs (S/C and

instruments) .

6.5 ~OS-AM 1553 bus
,.

ut ~on table. Figure 17 illustrates the

general schedule for major cycle task transfers on the 1553 bus. Five “Types”

of activities have be designated to occur within each minor cycle. The Minor

Cycle Tasks sub-table in Figure 17 further define what particular minor cycle

tasks are to occur within the Type group, and are related by their list

number. In the sub-table, Minor Cycle Tasks 1, 4, 6, 7, and 8 are required to

be transferred every major cycle. Task 1 is transferred 4X and the others

once per major cycle. Operational activity will determine if the other tasks

in the sub-table are transferred. If they are, they will be per the general

schedule shown in Figure 17.

Specific instrument and S/C subsystem transfer assignments for the

general schedule in Figure 17 are contained in the S/C Bus Utilization Table

(BUT) . BUT details are described in design note EOS-DN-C&DH-048 Command and

Telemetry Bus Utilization Table, and applicable parts are documented in each

instrument Command and Telemetry ICD (20008847 for MODIS). BUT detail is not

illustrated here.

Some of the specific 1553 bus assignments that pertain to MODIS are

contained in Table 9 (Subaddress data is from Table 8) .

TABLE 9. MODIS 1553 BUS MINOR CYCLE ASSIGNMENTS

Subaddress Message Minor Cycle
— ~ ~

Sync-with-data -word 12,44,76,108

4 Ancillary Data 79

5 IMOK (SCC is Ok) 44

6 Time Code Data 92

17 Normal Housekeeping telemetry 72

18 Critical Housekeeping telemetry 12

~ The 1553 bus MODIS RT address is 012.
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7. COMMAND & TELEMETRY SUBSYSTEM ABBREVIATIONS

To facilitate the structure of mnemonic names in command and telemetry

lists (which have 16 character limitations by the GIIS), a set of two-

character subsystem abbreviations have been defined for MODIS subsystems. The

brevity of these abbreviations coupled with the fact that many subsystems have

the same leading and trailing characters, sometimes result in abbreviations

that are not as intuitive as if more characters were available. These two-

character abbreviations are generally shorter than other acronyms and

abbreviations seen in other documents. Here, subsystem elements extend to low

hardware level items, such as, circuit card assemblies. In general, the

command and telemetry tabular lists within this document have a first sort by

these two-character subsystem abbreviations.

The two-character subsystem abbreviations are listed in Table 10! and are

related to the MODIS hardware in Figure 11 with their two-character code.

This table is limited to subsystem abbreviations. See Table 11 for others.

TABLE 10. MODIS SUBSYSTEM ABBREVIATIONS

AO Aft Optics (all major optical elements & VIS/NIR FPAs

BB Blackbody

CE Calibrator Electronics (controls all cal devices)

CP Command & telemetry Processor

DR Doors (Space View, Nadir Aperture, Solar Diffuser)

FI FDDI Formatter & Output Driver

FO FIFO Memory

FR Formatter (Format Controller & Engine)

MC Mechanism Controller

ME Main Electronics Module (MEM)

MF Mainframe

Pc PC FPA processing by Forward View Analog Module (FAM)

Ps Power Supply

Pv PV FPA processing by Space View Analog Module (SAM)

RC Radiative Cooler (includes CFPAS)

SA Scan Mirror Assembly (with motor & encoder)

Sc Spacecraft (S/C)

SD Solar Diffuser

SE Scan Electronics (scan motor driver/encoder processing)

SM SD Stability Monitor (SDSM)

SR Spectroradiometric Assy (SRCA)

Ss Sunshade

TC Temperature Controller

TE Telescope

TG Timing Generator

TM Telemetry Circuits

SIZE CAGE COOE NUMBER

A 11323
151840

I

SCALE
I REV B SHE~ 33

I 1
SB0122BPCREV JUNE90(FRM90-0792) I



NOTE

Some end subsystems are of primary interest to the user

versus its controlling subsystem. Thus, some parameters

are designated to the subsystem of interest. For example,

doors (DR) are controlled by the mechanism controller (MC).

Door commands are given a DR code versus a MC code because

of interest in doors. Another example, radiative cooler

(RC) temperatures and outgas heater status states are of

more interest than their temperature controller (TC). PV

for the SAM and PC for the FAM, are used because of primary

interest in the functional supp ort of the PV and PC FPAs.

8. MODIS TELEMETRY, ENGINEERING & SCIENCE DATA

Any data that comes to the ground can be generically classified as

“telemetry data”. However, for MODIS a clear distinction is made between

telemetry, engineering and science data.

Science data is simply all the FPA detector signals that are sent as

CCSDS packets over the FDDI high rate data link. See Appendix C for details.

Engineering data provides information related to science operations, and

is also sent as packets over the high rate data link. Engineering data can

vary from FPA operating voltages, analog offset values, various calibrator

parameters and S/C ancillary data. See Appendix C for details.

Telemetry data provides information on the general control, health and

safety of MODIS, and is sent over two different paths to the S/C. A small

number of housekeeping telemetry items are handled as direct point-to-point

items processed by the S/C. A much larger number of telemetry items are

processed over the 1553 command and telemetry bus. See Appendix B for

details.

Critical housekeeping telemetry is defined as the small S/C point-to-

point subset. It will be multiplexed with other instruments and S/c critical

telemetry and sent over a low rate down link if contingency operations occur

that won’t support full telemetry operations.

A small amount of data appears in both telemetry and engineering data in

order to provide control information needed for both housekeeping tasks and

science calibrator configurations.
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9. GENERAL ABBREVIATIONS & ACRONYMS

Table 11 defines abbreviations and acronyms used in this document and

includes already listed Table 10 items.

TABLE 11. ABBREVIATIONS & ACRONYMS

AEM

AO (2 ch)

APID

BB (2 ch)

BDU

Cal

CCSDS

CE (2 ch)

CFPA

CLAM

CP (2 ch)

CTP

DAC

EOS

FAM

FDDI

FI (2 ch)

FIFO

FO (2 ch)

FPA

FR (2 ch)

GIIS

GSFC

H/K

IFOV

IMOK

ISR

ITWK

LWIR

MC (2 ch)

ME (2 ch)

MEM

MF (2 ch)

MUX

MWIR

NIR

PC (2 ch)

Auxiliary Electronics Module

Aft Optics (all major optical elements)

Application Process ID

Blackbody

Bus Data Unit

Calibration

Consultive Committee for Space Data Systems
(standards by committee of international agencies)

Calibrator Electronics

Cold Focal Plane Array, or Assembly (SWIR, MWIR,
LWIR)

Cooler Located Analog Module (preamp part of FAM)

Command and Telemetry Processor

Command and Telemetry Processor

Digital to Analog Converter

Earth Observing System

Forward Viewing Analog Electronics Module

Fiber Distributed Data Interface

FDDI Formatter & Output Driver

First In First Out Memory

FIFO Memory

Focal Plane Array, Assembly (clear by context)

Formatter (Format Controller & Engine)

General Instrument Interface Specification (GSFC)

Goddard Spaceflight Center (NASA EOS Program Office)

Housekeeping

Instantaneous Field of View

Spacecraft computer 1.024 sec Ok health signal

Interrupt Service Routine

I-TWEAK FPA current bias control

Long wave infrared

Mechanism Controller

Main Electronics Module (MEM)

Main Electronics Module

Mainframe (with KM mounts, doors, baffles, shrouds)

Multiplexer (digital or analog)

Medium Wave infrared

Near infrared

Photo Conductive (detector type)

CONTINUW
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TABLE L1. . A15k5KISVlA1’lUNS & ALKUN XMS ( CUNX’LNUJLW)

PIX Pixel

PS (2 ch) Power Supply

PV (2 ch) Photo Voltaic (detector type)

RC (2 ch) Radiative Cooler

RT MIL-STD-1553B Remote Terminal on S/C

SA (2 ch) Scan Mirror Assembly (includes encoder)

SAM Space Viewing Analog Electronics Module

SBC Single Board Computer (in CP and FR)

SBR Spectral Band registration

SBRC Santa Barbara Research Center (MODIS provider)

Sc, s/c Spacecraft

SD (2 ch) Solar Diffuser

SDSM Solar Diffuser Stability Monitor

SE (2 ch) Scan Mirror Electronics & Encoder

SIPD,SiPd Silicon Photodiode

S1S Spherical Integrating Source

SM (2 ch) Solar Diffuser Stability Monitor

SNR Signal to Noise ratio

SR (2 ch) Spectroradiometric Assy (SRCA)

SRCA Spectroradiometric Calibration Assembly

SWIR Short wave infrared

TC (2 ch) Temperature Controller

TG (2 ch) Timing Generator

TM (2 ch) Telemetry Circuits

VIS Visible
.

U (zCh)= z char-t- MOD1sSUbsystemaJXm=viationrepeat from Table 9.
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10.1 SCOPE

This Appendix describes MODIS command implementation, command

formats/structures, command lists, and command constraints. Appendix D

describes command and telemetry relations.

As noted in Section 1.2, the multiple use of this document for

development and test, ICD data definition and operations planning, results in

the inclusion of material that is not of interest to all users. In general,

the left half of the command list in Table 10-25 will be of interest to end

users, while the right half will also be of interest to development designers,

programmers, GSE, integration and test personnel.

Command constraints and restricted commands are addressed in 10.9.

The MODIS two-character subsystem abbreviations defined in Figure 11 and

Table 10 are used throughout this Appendix along with full names.

10.2 COMMAND PHILOSOPHY

The general command and control philosophy for instruments on the EOS-AM

spacecraft (s/c) is that they will generally be operated in an autonomous,

non-real-time manner. Thus, most major and minor activity that the MODIS must

perform to fulfill its intended mission objective must be controlled by stored

high level commands and macro command sequences. This document defines MODIS

commands. Command sequences are defined in CDRL 405 MODIS Command Operating

Procedures.

10.3 COMMAND IMPLEMENTATION

As illustrated in Figure 10-1, MODIS is controlled by a combination of

direct point-to-point and MIL-sTD-1553 bus commands from the S/C. The MODIS
Telemetry and Command processor (CP) receives and decodes the 1553 bus

commands, and issues internal controls or commands in response to the external

command. The CP is the central control processor for MODIS, that controls and

monitors all MODIS functions/subsystems directly (point-to-point) and

indirectly (serial links).

10.4 S/C POINT-TO-POINT COMMANDS

All S/C point-to-point commands are implemented as +28V relay pulses

per the GIIS. As shown in Figure 10-1 they are directed to three MODIS

subsystems : the power supplies (PS), the CP’S and the mechanism controller

(MC) . The S/C relay commands appear in the MODIS command list in Table 1O-25A

with shading on their subsystem items to more quickly spot S/C items. They
are also designated as RS in the “@d Type” column. There is only one set of

redundant S/C point-to-point command: TURN_OFF_PSA and TURN_OFF_PSB (either

turns off both PS1 and PS2).

I Al 113231 151840
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10.5 S/C MIL-STD-1553B BUS COMMANDS

The MIL-STD-1553B command and telemet~ bus was described in Section 6,

and is implemented as a redundant interface per the GIIS. Decoded bus

commands result in various foxms of internal controls to generate relay

pulses, or send digital bilevel controls, or to send digital values, or to set

logic levels, or to change software parameters. Some of these controls are

executed by the address and data bus in Figure 10-2, a block diagram of the

Telemetry and Command Processor. Other controls are implemented by the serial

links to the formatter and calibration control electronics at the top of the

figure.

10.5.1 ~. MODIS has 93 relay control outputs for

each CP as shown in the middle of Figure 10-1. Some relay controls are common

to both side A and side B of a given subsystem. For instance, most subsystems

have a common OFF command. Most of the common OFF commands and some commands

of the A_ON, B_OFF style are actually implemented by software control of

separate relay drivers because of the number of relays and drive limits or for

redundancy reasons. This implementation is transparent to the end user.

Summary count numbers used in figures or at the bottom of lists reflect

numbers that the external end user would relate to. In the command list of

Table 1O-25A, relay commands are designated in the “Cmd Type” column as R if a

single driver is used, or as ~ if dual drivers are used. Note, RD relay

commands are implemented by a single address/data location in the CP, and not

by coupling commands in a special 1553 bus structure.

All subsystems have relay controls for power. Most major hardware

functions of the subsystems are also controlled by relays. All subsystems

have an A_ON,B_OFF; B_ON,A_OFF and BOTH_OFF command structure. In addition,

the scan mirror drive electronics (SA) and the FAM (PC) have a BOTH_ON

command. The power supplies, controlled directly by the S/C, also have a

BOTH_ON capability. Power commanding is presented as A_ON, B_OFF in order to

present a consistent operations interface to the user. The hardware may have

separate drivers to drive A_ON, B_OFF. These separate driver commands are

transparent to the end user. They are designated as relay internal controls

(RIC), and appear in Table 10-26 for hardware/software development use.

10.5.2 IS dlg~tal
. .

co~ . MODIS has 18 external user digital

command controls (bilevel and redundant) for each CP as shown in the middle of

Figure 10-1. Some digital command controls are common to both side A and side

B of a given subsystem. Or, stated another way, the active subsystem responds

to the common command. This results in a lower command count to the end

user. External digital commands in command list Table 1O-25A are designated

in the “Cmd Type”

of a 16-bit word.

the other 15 bits

cohmn by SWD. Digital

Care must be exercised

when changing the state

commands are controlled by one bit

to maintain the state integrity of

of the item of interest.
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In addition to external user commands, digital internal controls are used

to control a variety of functions transparent to the end user. For example,

phased stepping patterns to door and calibration device motors, or reset and

stepping controls to the SAM and FAM analog telemetry muxesr etc. Digital

internal controls (DIC) appear in Table 10-26 for hardware/software

development use.

10.5.3 Each CP has an asynchronous hi-directional

serial interface to the Formatter (FR) to control and monitor its functions.

The CP and FR are used in a loosely coupled architecture to allow separation

of major tasks. As indicated in Section 5, all internal MODIS functions are

synchronized to the 1.477 seconds scan cycle, which is timed by the formatter

from scan mirror index and encoder pulses.

10.5.4 ~tor electro~. Each CP has a 16-bit serial

interface with the calibrator electronics to configure, control and monitor

its functions. The calibrator electronics are in the main electronics module,

and communicate directly with each external calibration device: Solar Diffuser

Stability Monitor (SM), SRCA (SR) and Blackbody (BB). ON/OFF power to the

three calibrators is controlled directly by the CP. However, all other

command and bilevel status telemetry functions must pass over the CP-CE serial

link.

10.5.5 ~fe con- . Fail safe control consists of a series of

interlocks used during the activation of a door mechanism fail safe device.

It must be initiated by a direct S/C relay command, and be followed by at

least two sequential relay commands. This completes the path for electrical
current to pass through the fail safe device.

10.5.6 MODIS executes commands as they are
received from the S/C. That is, it does not time-tag and store them for
future execution. Thus , if any commands or command sequences need to be

executed at particular times within an orbit as a part of normal scheduled

operations (such as mode changes), the S/C must issue these to MODIS at the

appropriate times.

10.5.7 . MODIS verifies receipt of all

commands. This consists of decoding and error checking commands received over

the command and telemetry bus. If a bus error is detected, an event will be
logged in the event log.

10.5.8 . Execution verification of

commands is normally performed by ground processing of the related telemetry

points. MODIS only performs on-board execution verification for high level
commands as defined later. These require knowledge that particular steps of
multiple action command sequences have been completed before proceeding with

the next command.

10.5.9 kQu@uEY. Almost all MODIS subsystems are fully redundant.
Redundant commands and subsystems are generally defined in terms of A and B,

or, Side A and Side B and not in terms of primary and secondary, or one and

two (PS1 and PS2 are an exception).
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10.6 CONTROL PROCESSOR SOFTWARE

Ada is the operational language for the 1750A microprocessor. The

MODIS CP software operates under the control of a Small System Executive

(SSE), which is characterized by fixed, hard priorities and cooperative

multitasking. The processes running underneath the executive are activated by

interrupts or by other processes. Scheduling is invoked by the processes

themselves. Figure 10-3 indicates the CP Software Architecture. For more

details see SBRC 152929 MODIS Flight Software System Architecture Document

(CDRL F306D) and SBRC 152930 MODIS Flight Software Detailed Design (CDRL

F306E) . The software shall support the primary CP functions summarized below.

HBHMHHB
Stepper

Motor II BCRTDriver I I UARTDriver

Interrupt Handlers
I

Operating System (RTX + SSE) I SupervisorlSRs

m:----- -1 n . -——L——-I ---— —— ———.. ,. — CL-—— . . . . .

r~yuze Au->. ~on~rol rrocessor soxcware Arcnlrecrure

10.6.1 CP software shall support the interface to the

1553 bus to accept all messages addressed to valid subaddresses as listed in
.-

Table 8. This includes commands, S/C IMOK, S/C Ancillary Data, S/C Time and

S/C Telemetry Monitor (TMON) Response. Also, housekeeping telemetry shall be

provided periodically to the S/C on request.

10.6.2 ~. The CP validates and executes
commands, synchronizes S/C time with the Time Mark and Frequency Bus and

executes memory loads and dumps. Table 10-24 lists the various control tables

that may be uploaded or dumped over the bus. Some tables are dumped as

science engineering data over the high rate link during normal science

operations as noted in Column 2.

10.6.3 Control The CP controls and monitors the MODIS

subsystems under software control. This includes monitoring S/C IMOK. Also ,
internal telemetry is monitored during execution of high level commands. The
control and monitor function runs synchronously with the 1.477 second scan

mirror cycle. The CP generates a pseudo scan cycle for timing, whenever the

scan mirror is not running.
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1o.6-4 ~. Th’ Cp ‘~Pl” h“”’’k’’Pi”9
telemetry and formats it for transmission in synchronization with the 1.024

second major cycle of the 1553 Command and Telemetry Bus.

10.6.5 The software also supports the

CP interface with the Format Processor to send it S/C time and commands, and

also S/C ancillary and MODIS housekeeping data for inclusion in science

engineering data. And, it receives scan mirror position information.

10.7 BUS COMMAND TYPES

MODIS external control by the 1553 bus is implemented by four types of

bus commands that vary in their degree of sophistication and utilization.

These commands are defined below.

10.7.1 ~. Low level commands are unconditional

commands that cause the Control Processor (CP) to generate relay pulses, send

digital bilevel commands or change software parameters. Examples are power

on, port selection, etc.

10.7.2 ~ level c High level commands require knowledge of

the current state of the system. The MODIS CP must read the particular

instrument status or telemetry information to carry out the command. Examples

are operating any of the doors or calibrator mechanisms, or perfoming a SDSM

calibration sequence.

10.7.3 ~. Macro commands consist of a.sequence of low

and/or high level commands, which are stored in a CP lookup table and executed

in order. Macro commands can not be called by another macro command.

10.7.4 ~. M-OV load/dump co~ands allow
memory from either processor to be uploaded or dumped in blocks of up to 32

words. The addresses may be specified as absolute or relative. For memozy

dumps, the output channel can also be specified as the command and telemetry

bus or the high data rate link

10.8 BUS COMMAND STRUCTURES

End users may not be interested in the details of bus command structures.

However, many command parameter selections are addressed in the definition of

bus structures, which provides insight to the subsystem operations. column 7

in the Table 1O-25A Command Lists will point to the particular operations code

tables for the details of interest if the reader does not want to digest all

the details at this time.

The general MIL-STD-1553B message format structure for EOS instrument

commands was defined in Table 6 with 1553 subaddress listed in Table 8. The

general form of the data fields structured for specific MODIS use are defined

by Table 10-1. The MSB is transmitted first, which coincides with MIL-STD-

1750A usage.
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I TABLE 10-1. MODIS GENERAL BUS COMMAND STRUCTURE

MSB LSB

o 45 78 15

Operation Code Word Parameters
Count

Parameters (optional)

Parameters (optional)

.**O

Table 10-1 is the basis for defining particular MODIS bus command

structures to implement a variety of the type commands defined in 10.7. The

Operation Code field (bits O-4) tells the CP what type or subtype of command

is to be processed.

The Word Count field (bits 5-7) indicates the number of words following

the first word (i.e. in a single word command, this field is set to zero).

The Parameters field (bits 8-15) identifies the particular parameter

function, and if applicable, the value to set it to.

The use of this general bus command structure to process MODIS

is described as follows.

If invalid values are received for any fields of the following

commands

command

definitions, no command is executed, and a CP event is generated. If the

invalid item is part of a macro command sequence, then the entire macro is

aborted, and a CP event is posted.

10.8.1 ~. Table 10-2 indicates the structure for MODIS

relay pulse commands. Relay commands are low level commands.

TABLE 10-2. BUS RELAY COMMAND STRUCTURE

MSB LSB

o 45 78 15
I

00011 I 000 I relay ID

The CP will generate a specific relay pulse when its particular relay

address/data location is entered into the command structure.

Certain relays initiate nonreversible commands. These commands are

normally inhibited, i.e. the flight software will discard them unless they are

enabled. The general procedure to initiate failsafe actions is addressed in

10.9.

Certain relay commands are implemented by dual drivers either to extend

drive capability or for reliability reasons. When a ground command is

received to execute one of these commands, the single software ID shall drive

both the primary and redundant systems. Relays in this category are so

indicated in Table 1O-25A by RD.
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When any of the following commands are sent, at least three seconds

should be allowed to pass before sending any of the other commands in this

list. Commands not on this list may be sent during the 3 second period:

TURN ON MOD CEA (Relay commmand 4)

TURN ON MOD CEB (Relay commmand 5)

TURN ON MOD SRA (Relay commmand 78)

TURN ON MOD SRB (Relay commmand 79)

SET MOD SR_SIS_FB to RADIANCE/CURRENT

SET MOD SR_LOV_SHDN to ENABLE/DISABLE

SET MOD SR.LAMPS to oFF/Wl/WIO/W20/W30

Parameter Command 72)

Parameter Command 73)

Parameter Command 75)

10.8.2 ~. Table 10-3 indicates the structure

for bus set parameter type commands.

TABLE 10-3. BUS SET PARAMETER COMMAND STRUCTURE

MSB LSB

o 45 78 15

01100 I 001 I parameter #

value

The MODIS CP contains a “configuration parameter table” that controls

software algorithms or operational modes. This command allows any single 16

bit entry in that table to be modified. Table 10-22 lists the parameters

stored in that table.

The same command list constraints

10.8.3 ~.
the high level Actuate Door command.

at the end of 10.8.1 apply to 10.8.2.

Table 10-4 indicates the structure for

TABLE 10-4. BUS ACTUATE DOOR COMMAND STRUCTURE

MSB LSB

o 45 7 8910 14 15

I 11111 I 000 DS I 00000 I DP

This command causes the stepper motor for one of the three doors to step

to one of several predefined positions. Predefined positions are defined in

terms of absolute step count, but are overridden by telemetry readings if

available. Telemetry readings are available for all predefined positions of

all doors, except the OUTGAS position of the Space View Door. Motor features
are provided below Table 10-6. Bits 8-9 are the Door Select field, which is

defined as follows:

00: INVALID.
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01: Nadir Aperture Door (NAD).

10: Space View Door (SVD).

11: Solar Diffuser Door (SDD).

Bits 14-15 are the Door Position field, defined as follows

00: Closed (NAD;SVD; SDD&SCREEN).

01: Open (NAD; SVD; SDD&SCREEN).

10: Screen Closed (SDD Open).

11: Outgas (SVD open approximately 50).

Some door positions are legal for all doors. Other positions are legal

only for certain doors, as described in Table 10-5. For the Solar Diffuser

Door, the OPEN position indicates that both the Solar Diffuser Door and the

Solar Diffuser Screen are open.

TABLE 10-5. BUS DOOR POSITION DEFINITIONS

Door Nadir Aperture Space View Solar
Position Door Door Diffuser Door

CLOSED LEGAL LEGAL LEGAL

OPEN LEGAL LEGAL LEGAL

SCREEN ILLEGAL ILLEGAL LEGAL
CLOSED

OUTGAS ILLEGAL LEGAL ILLEGAL

10.8.4 BUS SteD Motor . Table 10-6 indicates the

structure for the high level Step Motor Relative command.

TABLE 10-6. BUS STEP MOTOR RELATIVE COMt4AND STRUCTURE

MSB LSB

o 45 7 89 13 15

10111

I Step Count I
This command causes the selected stepper motor to be stepped in the

direction specified by the D bit, O = decreasing position, 1 = increasing

position (other direction terms may also be used), by the number of steps in

the second word of the command. The 3-bit MTR parameter selects the motor as

follows:

000:

001:

010:

011:

100:

INVALID . --- --- --- --- ---

Nadir Aperture Door Motor. Doormotors donot haveencmdars.

Space View Door Motor. Doorshaveprxition switches.

Solar Diffuser DoOr Motor.

SDSM Motor. OBC motors have single position ermder.

1 I
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101: SRCA Filter Wheel Motor. OBC encoders do not control motors.

110: SRCA Entrance/Exit Slit Motor. OBCmotors have no other telemetfy.

111: SRCA Grating/Mirror Motor. --- --- --- --- ---

The step count variable is limited to the maximum number of stepper motor

positions for the specified motor. If the provided step count is greater than

the number of step positions, the step count is reduced to the maximum, and a

warning event is issued. For motors with hard stops, if the commanded number

of steps would drive the motor into the hard stops, the step count is reduced

further so that the motor will step to the hard stop without being driven into

it. If the motor can rotate freely throughout 360 degrees, the motor is

allowed to step through the zero position, and its motor position is wrapped

around into the proper range. Electrical phase drive characteristics are

defined in the 151785 MEM Spec. Note travel direction conventions vary.

~: (ClosedOpen is in absolute step count)

1) Closed = Home = Step O; Open direction = increased step count = Mtr ~.

2)* open = 90° *l” = Step 3700/3741 nom/max [3750]; repeat = f0.25°.

3) Step size = 90°/3700 = 0.02430/step.

4) Step rate = 130 steps/second with pulse width = 7.7 ms.

For sequential pulses, ending pulse width = 60 mS.

~: (Closed/Openisinabsoiute stepcount)

1) Closed = Home = Step O; Opendirection= increasedstepcount. MtrCCW.

2)* Open = 93.5° +0.5° = Step 3844/3864 nom/max [4060]; repeat = +0.25°.

3)* Outgas open = 5° *l” = Step 206 nom [350].

4) Step size = 90°/3700 = 0.02430/step.

5) Step rate = 130 steps/second with pulse width = 7.7 mS.

For sequential pulses, ending pulse width = 60 mS.

~: (particularpositionisin absolute stepcount)

1)

2)*

3)*

4)

5)

Closed = Home = Step O; Opendkection.increasedstepcount.MtrCCW

Door Open = 95° f0.5° = Step 993/998nom/max [1027]; repeat=iO.25”.

Screen Open = 95° +0.5° = Step 1986/1991 [2145].

Step size = 900/940.6 = 0.09570/step.

Step rate = 40 steps/second with pulse width = 25 ms.

For sequential pulses, ending pulse width = 60 mS.

otor Fe~: (ClosecYOpenisinabsolutestepcmunt)

1) DCR = Home = Step 29; Sundirection= increasedstepcount= MtrCCW.

AlthoughDCRis telemetryHome,SD isstowed resting place.

2) Other views: SD = Step O (initial position), Sun = Step 58.

I Al 11323 151840
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3) View displacement: SD-DCR or DCR-Sun = f108.75° (+29 steps).

4) Step size = 3.75”/step (can rotate 360° continuously; max step
input = 95).

5) Step rate = 80 steps/second with pulse width = 12.5 mS.

For sequential pulses, ending pulse width = 60 mS.

~: See data below Table 10-11.

* Listed open door step counts are theoretical mechanical design
values. Subsequent Flight Software used [values] from MFI-28 test.
Added steps account for motor backlash and linkage freeplay.

Generally, if any door or calibrator motor is in operation, further

operations for that motor should not be attempted for that motor (except for

the Stop Motor Command) until the current operation is complete.

10.8.5 ~. Table 10-7 indicates the structure for

the high level Stop Motor command.

TABLE 10-7. BUS STOP MOTOR COMMAND STRUCTURE

MSB LSB

o 45 78 13 15

This command causes the selected stepper motor to

current position. The 3-bit MTR parameter selects the

be halted at its

motor as follows:

000:

001:

010:

011:

100:

101:

110:

111:

INVALID .

Nadir Aperture Door Motor.

Space View Door Motor

Solar Diffuser Door Motor.

SDSM Motor.

INVALID (was SRCA Filter Wheel Motor.)

INVALID (was SRCA Entrance/Exit Slit Motor.)

SRCA Grating Motor.

When received, the indicated motor will be halted, aborting any previous

command in process. If the specified motor is not currently in use, this

command will have no effect. In the case of the SDSM Motor, any Trigger SDSM
command partially completed will be abandoned.

10.8.6 BUS ~. Table 10-8 indicates the structure for

the high level Trigger SDSM command. If a Stop Motor command for the SDSM

motor is received while a Trigger SDSM command is active, the motor will be

halted in its current position, and the Trigger SDSM command will be

abandoned.
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TABLE 10-8. BUS TRIGGER SDSM COMMAND STRUCTURE

MSB LSB

o 45 78 13 14 15

10101 I 001 000000 I Mode
00000000 N

This command causes the Solar Diffuser Stability Monitor (SDSM) pointing
mirror to be stepped between 2 or 3 view positions, over the next N number of
scans.

The SDSM motor is stepped during the “inactive” portion of the scan

mirror following the Earth Sector. The stopping view positions (and

consequently, the data collected by the SDSM sensors) are determined by the

two-bit Mode field as follows:

00: INVALID.

01: Solar Diffuser - DC

10: Sun - DC Restore (2

11: Solar Diffuser - DC

In each case, the SDSM motor

scan. Data is collected from the

after each of the Solar Diffuser,

Restore (2 views).

views) .

Restore - Sun (3 views).

is stepped to a new viewing location each

SDSM sensors in three locations in the scan,

SRCA, and Space sectors. If the Mode is 01,

the view alternates between the Solar Diffuser and the internal restore

surface. If the Mode is 10, the view alternates between the Sun and the

internal restore surface. If the Mode is 11, the view goes from the Solar

Diffuser, to the Restore surface, to the Sun, to the restore surface, and back

to the Solar Diffuser, and so on.

Bits 8 through 13 of the first word should always be zero. Bits O

through 7 of the second word should always be zero.

Bits 8 through 15 of the second word specify the number of scans that

this stepping sequence takes place. Thus , this command may specify from 1 to

255 scans. After the specified number of scans, the SDSM is stepped (or left)

in the Solar Diffuser view position.

This command may take up to 378 seconds to complete. If received from
the Command and Telemetry Bus interface, other commands can be received and

executed while the SDSM is being stepped. If executed from a macro command, a

delay command can be inserted after this command to prevent the next command

in the macro from being executed until the SDSM operation has been completed.

If, while this command is being executed, the same command is attempted again

(through the command and telemetry interface or a macro command) the second

command will be discarded.

The three sets of nine spectral samples are down linked in the science

engineering packet.
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10 .8.7

10 .8.8

10 .8.9

for the high

12Rkk!d. TABLE 10-9. DELETED (OP Code 10000)

L!s2kkd. TABLE 10-10. DELETED (OP Code 01111)

~. Table 10-11 indicates the structure

level Set SRCA Motor command.

TABLE 10-11. BUS SET SRCA MOTOR COMMAND STRUCTURE

MSB LSB

o 45678 10 11 13 14 15
(

10001 I 001 I 000 I Fw I Slits

Grating/Mirror Position

This command sets the three SRCA motors to specific positions as defined

by the fields described below.

a. FW: Bits 11-13 of the first word select one of the six positions

of the SRCA Filter Wheel (l). The filter wheel has no

mechanical stops and could rotate 360°, but it is stepped CW-

increasing or CcW-decreasing in terms of absolute-step count.

Its positions are:

000: Position O = Neutral Density Filter = Step O.

001: Position 1 = Open & Home Telemetry = Step 20.

010: Position 2 = Order Filter #1 = Step 40.

011: Position 3 = order Filter #2 = Step 60.

100: Position 4 = Order Filter #3 = Step 80.

101: Position 5 = Dichroic Beam Combiner = Step 100.

110: Unused code - INVALID.

111: Unused code - INVALID.

b. Slits: Bits 14 and 15 select one of three positions of the

Entrance/Exit Slits (2). Entrance/Exit features serve dual
functions according to the SRCA mode of operations. Here, the

three positions are defined only in terms of “Exit Retitles”.

Home is the middle position with the other two at t90° from it.

Hard stops occur at less than one step beyond the A90° limits.

Increased step count equals CCW motor motion. The Exit

positions with absolute-step count are:

00: Position O = Along Track Reticle = Step O.

01: Position 1 = Along Scan Reticle & Home Telemetry ‘Step 24.

10: Position 2 = Slit Reticle (also SiPd) = Step 48.

11: Unused code - INVALID.

The Exit Slit Reticle has a related Entrance Slit Reticle, but
the other two Exit Retitles have open entrance features.
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c. Grating/Mirror: The 16-bit field specifies one of 61,200

positions of the SRCA Grating/Mirror assembly (3). It is used

at the Mirror Home position (step count = O) for radiometric and

spatial SRCA calibrations. For spectral calibration, the

grating is moved cw (increasing step count) about 186° to get to

the useful grating spectral region. Then Table 10-12 is used to

step and take data collections across several zones covering a

total range of -9.5” (to 195.5” Cw). The grating motor has no

mechanical stops, and can move Forward or Backward. Data

collection points would normally be approached from the same

direction to eliminate backlash effects. The grating motor has

a harmonic drive reduction ratio of 255 to provide an output

step size of -0.0060/step. T%o encoder outputs are provided,

the motor input to the driver and the driver output. The driver

output Home position only occurs once per revolution, while the

motor encoder input will produce 255 pulses for each driver

output pulse. Home position for the Grating/Mirror corresponds

to the coincident condition of reduction input Home and

reduction output Home, and is the only direct hardware telemetry

reference.

(1) ~ter ~..fotor ~ea ~: (see 10.8.9.a for specific positions)

1) Step size = 30/step, Increasing steps = Mtr CW.

2) Adjacent position step = 60°/30 = 20 steps (max input = 119).

3) Step rate = 6.6666 steps/second with pulse width = 150 ms.

(2) ~ Motor Fe~ : (see 10.8.9.b for specific positions)

1)

2

3

4

Step size = 3.750/step, Increasing steps = Mtr CCW.

Adjacent position step = 90°/3.75 = 24 steps (max input = 48).

Hard stops are less than 1 step beyond 90° limit positions.

Step rate = 5.3333 steps/second with pulse width = 187.5 ms.

(3) ~ Motor Features : (numerous positions)

1)

2)

3)

4)

5)

Reduction input step size = -1.5”/step; reduction ratio = 255.

Output average step size = 1.5°/255 = 0.005890/step.

Forward direction = Increasing steps = Mtr CW.

Total input steps = 3600/1.50/step = 240 steps.

Total output steps = 240x255 = 61,200 (max input = 61199’

Step rate = 150 steps/second with pulse width = 6.667 ms

For sequential pulses, ending pulse width = 60 mS.

I

I

I
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10.8.10 BUS step SRCA Gra~a c~ . Table 10-12 indicates the

structure for the high level Step SRCA Grating command.

TABLE 10-12. BUS STEP SRCA GRATING COMMAND STRUCTURE

012 45 78 15

10010 I 001 Total Bursts

OD Steps/Burst Scans/Burst

This command causes the SRCA grating position to be incremented in a

controlled fashion. Bits 8-15 of the first word in the command are an

unsigned integer value equal to the total number of bursts to be sent to the

SRCA Grating/Mirror stepper motor. A burst is a set of step pulses sent as

rapidly as possible, without stopping for data collection. This command

allows for up to 255 bursts in a single command.

Bit O of the second word is always zero. Bit 1 (D) of the second word is
a flag indicating the direction of stepping: 1 increases (forwards) the
position of the grating motor, O decreases (backwards) the position of the

grating motor. Bits 2-7 of the second word in the command are an unsigned

integer value equal to the number of steps per burst, allowing for up to 63

grating steps per burst. A burst of step pulses to the SRCA causes the

grating to be moved in increments larger than a single step between stops for

data collection. Bits 8-15 of the second word in the command are an unsigned

integer value equal to the number of scans/per burst, giving a possible value

of up to 255 scans per burst. This field allows the user to control how long

the grating remains in a particular position before moving on to the next

position.

In summary, the total bursts field defines how many stepper transitions
are desired. The steps per burst field specifies how large a movement is made

for each burst. The scans per burst specifies the spacing between the bursts.

As an example, the command 9120/0A04 (hexadecimal) corresponds to 32 bursts

(20 hexadecimal = 32 decimal), in bursts of 10 steps (OA hex = 10 decimal),

with a delay of 4 scans between each burst (04 hex = 4 decimal), with the

direction of stepping toward the lowest position. This results in 32 bursts,

at 1.477 ● 4 = 5.908 seconds per burst, for a total of 189.056 seconds to

complete the command. In practice, the Grating would be moved by another
command to the starting point for this step/scan collect/burst process.

This command may take several minutes to complete. If executed from a
macro command list, a delay command can be inserted after this command to

prevent the next command in the list from being executed until all grating

steps have been taken. If received from the Command and Telemetry Bus
interface, other commands will be received and executed while the grating is

being stepped. If, while this command is being executed, the same command is

attempted again (through the command and telemetry interface or a macro

command) the second command will be discarded.

x 1T3T3 ‘UMBER151840
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Additionally, if there is a Step SRCA Grating command active and a Set

SRCA Motors command is attempted, the Step SRCA Grating command will be

abandoned, and the Set SRCA Motors command will be executed. If a Stop Motor

command for the SDSM motor is received while a Step SRCA Grating command is

active, the motor will be halted in its current position, and the Step SRCA

Grating command will be abandoned.

10.8.11 ~. Table 10-13 indicates the structure

for the Execute Macro command.

TABLE 10-13. BUS EXECUTE MACRO COMMAND STRUCTURE

MSB LSB

o 45 78 10 11 15

11000 I 000 I 000 I macro cmd #

This command causes the control processor to perform a sequence of

commands stored in the instrument. There are 32 different macros. Each macrc
can up to 1024 command words long.

The command sequences which make up the macros may include any of the

instrument commands with the exception of the following:

a.

b.

c.

d.

e.

f.

Relay or Parameter commands causing non-reversible actions.

Memory Load Initiate.

Memory Dump Initiate.

Memory Transfer Clear.

Macro Commands

Macro WOrt commands

When a macro command is received, the instrument loads the 1024 command

words which comprise the macro into a RAM-based table. The source for the
data to go into the table is selected by the macro number. Macros 0-30 are
loaded from EEPROM locations in the control processor. These macros are
installed as part of the flight software. Macro number 31 is loaded from
another RAM-based table. This table can be loaded by external command, giving
the users the ability to modify existing macros or create new ones for use

without having to release or install the flight software.

Commands are executed by the control processor each scan after the EARTB

sector. Commands sent over the 1553 are executed first. After these commands
(if any) have been executed, command words are read from the macro data table

and executed as if they had been received over the 1553 bus. If a Macro Delay

command is read, execution of commands out of the macro table will be

suspended until the number of scans specified in the command have passed.

Table 10-23

macro commands.

lists the instrument functions that will be implemented with
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10.8.12 ~. Table 10-14 indicates the structure

for the Delay Macro command.

TABLE 10-14. BUS DELAY MACRO COMMAND STRUCTURE

MSB LSB

o 45 78 15

11010 I 000 I N-1

This causes a pause of N scans in the execution of a macro command. If

the command is received directly from the ground, it is accepted as a valid

command, but ignored. When contained in a macro command sequence, only that

macro is suspended. All other macros may continue execution, and commands

received from

10.8.13

for the tiort

the ground will continue to be processed.

~. Table 10-15 indicates the structure

Macro command.

TABLE 10-15. BUS ABORT MACRO COMMAND STRUCTURE

MSB LSB

o 45 78 10 11 15
b ,

10100 I 000 I 000 I macro cmd #

This command causes the control processor to abort a currently executing

macro command.

10.8.14 ~. Table 10-16 indicates the structure for the

Break command.

TABLE 10-16. BUS BREAK COMMAND STRUCTURE

MSB LSB

o 45 78 15
r -

11001 I 000 I 00000000
●

This command is used to indicate the end of a macro command in the macro

expansion list. If received over the 1553, it is accepted as legal but has no
effect other than generating the proper response.
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10.8.15 ~. Table 10-17 indicates the 8 word

structure for the Memory Load Initiate command.

TABLE 10-17. BUS MEMORY LOAD INITIATE COMMAND STRUCTURE

012345 78 15

11011 I 111 I Table

P I CLS I 00000 0000000 I A

load start address (most significant word)

load start address (least significant word)

word count (most significant word)

word count (least significant word)

verification code (most significant word)

verification code (least significant word)

This command is defined in the GIIS section 6.1.3.2. The command is sent

to subaddress 1 and is followed by the actual load data, sent to subaddress 2.

The load initiate command should be separated from the subsequent data

transfer by at least 500 milliseconds, and from the next load initiate command

by 1 second.

MODIS limits the maximum length of memory loads to 32 words. The

uploaded data is first stored in a temporary buffer, the verification code is

validated and only then are the contents of the destination address updated.

Bits 8 through 15 of the first word specify which table is being edited.

This value should always be zero unless the memory class (defined below) is

equal to TABLE. Tables that may be edited are listed in Table 10-24. In

memory loads to tables, the ‘load start address” parameter contains the offset

from the beginning of the indicated table.

Bit O (P) of the second word identifies the processor memory being loaded

as the Control Processor (0), or the Format Processor (l).

Bits 1-2

follows:

The

values.

directly.

00:

01:

10:

11:

(CLS) of the second word contain the memory class, defined as

Table

Instruction Logical

Operand Logical

Physical

Table class allows certain prede~ined tables to be loaded with new

The remaining three classes access the processor memory space

Physical memory loads access the 20-bit physical address space of

the CPU. This class of load can be used to access memory which is not

ordinarily present in the processors logical address space (e.g. the Format

Engine Writable Control Store). The Instruction Logical and Operand Logical

classes are used to access 16-bit logical addresses in the processor. These
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two classes each assume that the specified address is the same address state

as the main program. These classes can be used for loading small patches

during normal operation, or loading new executable code while in the memory

upload mode.

Bits 3-14 of the second word are always zero.

Bit 15 of the second word determines the type of access for this load. A

value of zero implies a memory load. A value of one implies an 1/0 load. In

the case of an 1/0 load, the Class of the load (bits 1-2 of this word) must be

either Instruction Logical or Operand Logical, and the address must be in the

range 0000-7FFF. 1/0 loads are used to execute XIO Write instructions in the

1750 microprocessor.

Words 3-4 contain the address of the load. If the memory class is

physical, word 3 must be in the range 0-15. If the memory class is not

physical, word 3 must be zero. If the memory class is Table, the address plus

the length (defined below), must be within the total size of the table.

Words 5-6 contain the size of the data to be loaded. Word 5 must always

be zero. Word 6 must be in the range 1-32.

Words 7-8 contain the verification code for the load. Word 7 is always

zero. Word 8 contains a 16-bit CRC computed over the data words to be

uploaded as described in 152930 MODIS Flight Software Detailed Design.

See related reference information in Appendix E, 50.2 for resets/loads,

50.3 for memory types, 50.4 for flight software component checksums, and 50.5

for the CRC checksum algorithm. I
10.8.16 12!a&si.

TABLE 10-18. DELETED

MSB LSB

o 45 78 15

00110 I I I I

10.8.17 ~. Table 10-19 indicates the structure for

the Restart command.

TABLE 10-19. BUS RESTART COMMAND STRUCTURE

IMSB LSB

o 45 7 89 11 12 15 I
I P 000 I New AS

1

E 1T3T3 ‘UMBER151840
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The Restart command is used to transfer execution control to a new

address in either of the two MODIS Processors. Bit 8 identifies the processor

to be restarted as the Control Processor (0), or the Format Processor (l).

Bits 9-11 are unused and must always be zero. Bits 12-15 specify the new

address state. The new Instruction Counter and new Interrupt Mask are both

always 0000.

10.8.18 ~. Table 10-20 indicates the
structure for the Memory Transfer Reset command.

TABLE 10-20. BUS MEMORY TRANSFER CLEAR COMMAND STRUCTURE

MSB LSB

o 45 7 8 9 10 11 15
b

11100 I 000 I 00000000

This command is used to reset the internal state machine controlling the

memory load and dump commands. Receipt of this command will cause the

instrument to cancel any loads or dumps currently in progress.

10.8.19 ~. Table 10-21 indicates the 6 word

structure for the Memory Dump Initiate command.

TABLE 10-21. BUS MEMORY DUMP INITIATE COMMAND STRUCTURE

MSB LSB

o 45 7 8 9 10 11 15
~- 1

11110 I 101 I Table

P I CLS I 00000 0000000 A

dump start address (most significant word)

dump start address (least significant word)

word count (most significant word)

word count (least significant word)

This command is defined in the GIIS section 6.1.3.2. A memory dump

consists of a dump initiate command sent to receive subaddress 1, followed by

a read of the dump data from transmit subaddress 2. The dump initiate command

should be separated from the subsequent data transfer by at least 500

milliseconds, and from the next dump initiate command by 1 second. The

maximum dump size is 32 words.

Bits 8 through 15 of the first word specify which table is being dumped.

This value should always be zero unless the memory class (defined below) is

equal to TABLE. Tables that may be dumped are listed in Table 10-24. In

memory dumps from tables, the “Dump Start address” parameter contains the

offset from the beginning of the indicated table.

Bit O (P) of the second word identifies the processor memory being dumped

as the Control Processor (0), or the Format Processor (l).
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I Bits 1-2 (CLS) of the second word contain the memory class, defined as in

the Memory Load Initiate Command (Table 10-17).

Bits 3-14 of the second word are always zero.

Bit 15 of the second word determines the type of access for this dump. A

value of zero implies a memory dump. A value of one implies an 1/0 dump. In

the case of an 1/0 dump, the Class of the dump (bits 1-2 of this word) must be

either Instruction Logical or Operand Logical, and the address must be in the

range 8000-FFFF. 1/0 dumps are used to execute XIO Read instructions in the

1750 microprocessor.

Words 3-4 contain the start address of the dump, as defined in the

Load Initiate Command (Table 10-17).

Words 5-6 contain the size of the data to be dumped, defined as in

Memory Load Initiate Command (Table 10-17).

See related reference information in Appendix E, 50.3 for a brief

description of MODIS memory types.

10.8.19a ~. Table 10-2~ indicates
structure for the Set AEM Parameter command.

TABLE 1O-21A. BUS SET AEM P~TER COMMAND STRUCTURE

MSB LSB

01 45 7 8910 15

Memory

the

01011 I 001 Value

I Band I Channel

This command is used to set an individual AEM Gain or offset parameter.

The Gain and Offset tables are loaded into the AEM electronics once per scan.

This command will have the effect of loading the specified parameter after any

other offset computation has been perfoxmed for the specified channel.

Bits 8 through 15 of the first word specify the 8-bit value which is to

be loaded.

Bit O (G) of the second word is the Gain/Offset select bit. G=l indicates

the Value is a Gain value. G=O indicates the Value is an Offset value.

Bit 1 (P) of the second word is the Preamp/Postamp select bit. P=l

indicates the Value is a Preamp value. P=O indicates the Value is a postamp

values. This bit applies only to the offset table for bands 31-36. If the

band is 1-30, or if the value is a Gain (G=l), this value must be zero.

Bits 2-3 of the second word is unused and must always be zero.

Bits 4-9 of the second word specify the band of the parameter to be

modified. This field must be in the range 1-36.
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Bits 10-15 of the second word specify the channel of the parameter to be

modified. For Bands 1 and 2, this field must be in the range 1-40. For Bands

3-7, this field must be in the range 1-20. For Bands 8-12, and 15-36, this

field must be in the range 1-10. If the Band is 13-14, this field must be in

the range 1-20. For bands 13 and 14, channels 1-10 represent the Low Gain

sampling of detectors 1-10, and channels 11-20 represent the High Gain

sampling of detectors 1-10.

10.8.19b BUS Fti Mot~ . Table 10-23.b indicates structure

for the Find Motor Home command.

TABLE 1O-21B. BUS FIND MOTOR HOME COMMAND STRUCTURE

MSB LSB

o 45 7 89 12 13 15

00100 I 000 I D 0000 I MTR

This command will cause the specified motor to step until its home

position is reached. The 3-bit MTR parameter in bits 13-15 selects the motor

as follows:

000: INVALID.

001: Nadir Aperture Door Motor.

010: Space View Door Motor

011: Solar Diffuser Door Motor.

100: SDSM

101: SRCA

110: SRCA

111: SRCA

Motor.

Filter Wheel Motor.

Entrance/Exit Slit Motor.

Grating Motor.

For the calibrator motors (SDSM Motor, SRCA Filter Wheel Motor, SRCA

Entrance/Exit Slit Motor and the SRCA Grating Motor), the direction of

stepping is determined by bit 8 (O = decreasing position, 1 = increasing

position). For the three Door motors, the direction of stepping is always

toward the CLOSED position. The motor will be stopped when it reaches its

home position, but in no case will be stepped more than the total number of

steps between minimum and maximum. Because the SRCA Entrance/Exit Slit Motor

has its home positions in the middle of its range of motion, the motor will be

stepped in the specified direction for 24 steps. When the motor reaches its

home positions, then current position entry in the software data structures

will be updated to the Home position. If for any reason Home was not found, a
warning error event will be issued.

Note: The SRCA Entrance/Exit Slit Motor is the only calibrator motor that

has hard stops. These are within a step of its t limits from home. Because
of this, no further automatic find home trials are attempted beyond what is

defined above. Test/operations personnel should examine the prior and current

telemetry for evaluation of additional corrective action.

E lci73T3 ‘UMBER151840
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I 10.8 .19c BUS Set Motor Po~ c~~d.
,.

Table 1O-21C indicates

structure for the Set Motor Position command.

TABLE 1O-21C. BUS SET MOTOR POSITION COMMAND STRUCTURE

.

I Al 11323 151840

MSB LSB

o 45 78 12 13 15
L

00111 I 001 I 00000 I MTR

I Value I

This command causes the value in the second word to be loaded into the

Motor Data table in the flight software. This value becomes the new “Current

Positionn for the specified motor. The 3-bit MTR parameter in bits 13-15 is

defined as follows:

000:

001:

010:

011:

100:

101:

110:

111:

INVALID .

Nadir Aperture Door Motor.

Space View Door Motor

Solar Diffuser Door Motor.

SDSM Motor.

SRCA Filter Wheel Motor.

SRCA Entrance/Exit Slit Motor.

SRCA Grating Motor.

The Value parameter in the second word is restricted

legal step positions listed in sections 10.8.4 and 10.8.9.

the range of a particular motor is rejected, and no change

Motor Data table.

to the range of

Any value outside

is made to the

1 SIZE I CAGE COOE [ NUMBER
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10.8.20 ~- Tables 10-22, 23 and 24 provide
support data for command structures and operating processes.

TABLE 10-22. PARAMETERS CONTROLLED BY BUS PARAMETER COMMAND

.SeeTable 10-7 for .Set Paramter Cm m+ .~tm]ctrlr,a——-.———-. - --- --- .-.—. ----- --------- --------- .
Param Command Parameter

I

SW Range
ID# Mnemonic Description HEX, unless noted

1 SET_BB_HTR_TEMP BB Heater Temp Set Pointr

BB04 TO D#XXXX nominal T=315K:A=147DN, B=143DN

2 SET_CP_TMF_B US Select CP TMF Bus

CP06 TO A/B O=A, I=B

3 RESET_TG Reset Timing Generator 0000=RESET

TG04 (Reset=O; negative transition

created by Flt SW stepping 1,

then O; no gnd Set cmd)

4 SPARE 1 na / na

5 SET_FR_SCI_AP ID Science Data Packet APID

FR08 TO D#XXX 11 bits

6 SET_FR_SCI_QLK Science Data Packet QL bit OOO1=SET

FRO 9 RESET_FR_SCI_QLK 0000=REsET

7 SET_FR_ENG_AP ID Engineering Packet APID 0040-007F I
FR1l TO D#XXX 11 bits

8 SET_FR_ENG_QLK Engineering Packet QL bit I 0001=sET

FR12 RESET_FR_ENG_QLK 0000=RESET

9 SPARE (Was Memory Data Packet APID) na I
FR14 11 bits

10 SET_FR_SCIABNORM O=ABNORM, l=NORM (Flag for 0000=ABNoRM I
FR16 TO ABNORM/NORM abnormal Sci other than MODIS) 0001=NORM

11 SET_FR_SD_DELAY

1

SD Sector Delay (1=6.66us)

FR17 TO D#XXX 7-bit operational test delay

12 SET_FR_SR_DELAY SR Sector Delay (1=6.66us) 0000-0032 1
FR18 TO D#XXX 7-bit operational test delay

13 SET_FR_BB_DELAY BB Sector Delay (1=6.66us) 0000-0032 I
FR19 TO D#XXX 7-bit operational test delay

14 SET_FR_SP_DELAY SPACE Sector Delay (1=6,66us) 0000-0032 I
FR2 o TO D#XXX 7-bit operational test delay

15 SET_FR_EA_DELAY EARTH Sector Delay (1=6.66us) I 0000-0032 I
FR21 TO D#XXX 7-bit operational test delay

16 SET_CP_OPER_MODE MODIS Operating MODE 0001=SURVIVAL I
CP07 3 bits 0002=SAFE

TO SRV/SAF/STBY/ 0003=STANDBY
OG/SC I 0004=• UTGAS

0005=SCIENCE

17 ENABLE_CP_IMOK Enable Autonomous Safe Mode

I

0001=ENABLED

:P04,05 DISABLE_CP_IMOK (monitor S/C IMOK over 1553) 0000=DISABLED
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.--- . . . . . ‘. —-------- -----------

18 Set 3x1OW Lamp Config B#lllO=Lamps 1, 2,3

SR05 B#llOl=LampS 1,2,4

(selects 3 particular lamps) B#lOll=Lamps 1,3,4

B#Olll=Lamps 2,3,4

19 Set 2x1OW Lamp Config B#1100=Lamps 1,2

SR06 B#lOIO=Lamps 1,3

(selects 2 particular lamps) B#1001=Lamps 1,4

B#OllO=Lamps 2,3

B#OIOl=Lamps 2,4

B#OOll=Lamps 3,4

20 SET_SR_LIOWXl Set lxlOW Lamp Config B#1000=Lamp 1 I
SR07 B#OIOO=Lamp 2

TO B#ABCD (selects 1 particular lamp) B#OOIO=Lamp 3

4 bits B#OOOl=Lamp 4

21 SET_SR_LIWXl Set lx lW Lamp Config B#lO=Lamp 5

FR08 TO B#AB (selects 1 particular lamp) B#Ol=Lamp 6

22 CP_SPARE, (was Peak Power Limit by Current 0000-0BB8 I
CP21 SET_CP_PK_PWR ) (initial 1=2042 mA = 245W/120) 07FA=2042 mA

23 SET_FR_RATE Formatter Day/Night Rate 0001=Day

FR07 TO DAY/NIGHT OOOO=Night

24 ToGGLE_FR_INTo2 Formatter Interrupt02 Toggle OOOO=TOGGLE

FR04 FLT SW toggles B#O,l,O for

test

25 RESET_FR_STD Reset Formatter Standard OOOO=RESET

FR05 (Reset=O; negative transition

created by Flt SW stepping 1,

then O; no gnd Set cmd)

26 RESET_FR_UP LD Reset Formatter Upload OOOO=RESET

FR22 (Reset=O; negative transition

created by Flt SW stepping 1,

then O; no gnd Set cmd)

27 SPARE (Was Reset FIFO)

FO06

28 RESET_FI Reset FDDI OOOO=RESET

FI04 (Reset=O; negative transition

created by Flt SW stepping 1,

no gnd Set cmd)

29 OPEN_DR_UL_LOCK Must be issued prior to OOO1=OPEN

DRO 3 param#30,#31 & #32; SW cancels

cmd automatically after 10 sec
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TABT,F! 10-22. PARAMF!TF!RS C13NTTNTfF!l)-.--—— ---- . -- .--—-—-—------ .--- .-—-

30 SET_DR_SVD_UL SVD paraffin htr: O=ON, l=OFF 0000=ON 3 min I
DR04 (irreversible; must occur

TO ON/OFF within 10 sec of param#29; SW

timer OFF at 3 min.

31 SET_DR_NAD_UL NAD paraffin htr: O=ON, l=OFF 0000=ON 6 min I
DRO 5 (irreversible; must occur

within 10 sec of param#29; SW

timer OFF at 6 min.

32 SET_DR_SDD_UL SDD paraffin htr: O=ON, l=OFF 0000=ON 6 min I
DR06 (irreversible; must occur

within 10 sec of param#29; SW

timer OFF at 6 min.

33 SET_DR_SDD_FS SDD FS parafin htr: O=ON,l=OFF 0000=ON 3 min I
DR27 (irreversible; must occur 0001=OFF

TO ON/OFF within 10 min of SDD FS

circuit turn ON; SW timer OFF

at 3 min.

34 SET_PVVIS_ECAL PV VIS ECAL ON/OFF OOOO=OFF

Pvo 4 TO ON/OFF Electronic Calibration 0001=ON

35 SET_PWIS_VCAL PV VIS VCAL Volts Oooo=+lv

Pvo 5 -8v to +lV over 8 bits 00FF=-8V

36 SET_PWIS_ITWK_V PV VIS ITWK Volts 0000=-2.5V

PVO 6 -2.5v to -4.5V over 8 bits 00FF=-4.5v

37 SET_PVNIR_ECAL

[

PV NIR ECAL ON/OFF 0000=oFF

Pvlo TO ON/OFF Electronic Calibration 0001=ON

38 SET_PVNIR_VCAL PV NIR VCAL Volts Oooo=+lv

Pvll -8V to +IV over 8 bits 00FF=-8V

39 SET_PVNIR_ITWK_V PV NIR ITWK Volts 0000=-2.5V

PV12 -2.5v to -4.5v over 8 bits 00FF=-4.5V

40 SET_PVSMIR_ECAL PV SWIR/MWIR ECAL ON/OFF 0000=OFF

PV16 TO ON/OFF Electronic Calibration 000 l=ON

41 SET_PVSM_VCAL PV SWIR/MWIR VCAL Volts

I

Oooo=+lv

PV17 -8v to +lV over 8 bits 00FF=-8V

42 SET_PVSM_ITWK_V PV SWIR/MWIR ITWK Volts 0000=-2.5v

PV19 -2.5V to -4.5v over 8 bits 00FF=-4.5V

43 SET_PVSM_VDET_V PV SMIR/MWIR VDET Volts 0000=-8v

PV2 o OV to -8v over 8 bits 00FF=OV

44 SET_PVLW_ECAL PV LWIR ECAL ON/OFF 0000=OFF I
PV24 Electronic Calibration OOO1=ON

45 SET_PVLW_VCAL LWIR VCAL Volts Oooo=+lv

PV25 -8v to +IV over 8 bits 00FF=-8V

46 SET_PVLW_ITWK_V PV LWIR ITWK Volts 0000=-2.5v

PV27 -2.5v to -4.5v over 8 bits 00FF=-4.5V I
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TABLE 10-22. PARAMETERS CONTINUED

.

47 SET_PVLW_VDET_V PV LWIR VDET Volts 0000=-8V

PV28 Ov to -8V over 8 bits OOFF=OV

48 SET_PVSMIR_CS UB SWIR/MWIR Chrg Subtraction

PV18 TO ON/OFF ON/OFF, uses ECAL_V for volts

49 SET_PVLW_CSUB LWIR Chrg Subtraction ON/OFF, OOOO=OFF

PV26 TO ON/OFF uses ECAL_V for volts 000 l=ON

50 SET_PV_MEM PV Memory ROM/RAM 0000=ROM

PV31 TO ROM/RAM normal:RAM; test only:ROM 0001=RAM

51 SET_FR_PKT_TYPE FR Packet, Normal is Science, OOOO=NORMAL

FR26 TO NORMAL/TEST Test creates a fixed CCSDS 0001=TEST

test packet to check link

52 SET_FR_PV_DCRCMP PV DCR computation: l=ON,O=OFF OOOO=OFF

FR29 OOO1=ON

53 SET_FR_PC_DCRCMP PC DCR computation: l=ON,O=OFF 0000=oFF

FR27 TO ON/OFF 000 l=ON

54 SPARE (Was PV DCR threshold of BB) na I
FR30 8 bits

55 SPARE (Was PC DCR threshold of BB) na I
FR28 8 bits

56 FR_SPARE (was Compute PC Preamp Offsets when OOOO=OFF I
FR44 SET_FR_PCDCRPRE) PC DCR Debug Mode is ON 000 l=ON

57 FR_SPARE (was Compute PC Postamp Offsets 0000=OFF I
FR45 SET_FR_PCDCRPOS T) when PC DCR Debug Mode is ON 000 l=ON

58 PC DCR Debug Mode

FR43 SET_FR_PCDCRDBG )

59 sET_FR_ENC_DELTA Delta rotates all 5 MODIS EOOO=MIN (-8192)

FR31 views by fixed encoder count lFFF=MAX (+8191)

60 SET_FR_BBRADTAB Uses value fixed by FR35 for OOOO=TEST

FR32 TO NORMAL/TEST all ideal BBDY values 0001=NO~

61 SET_FR_OFFS ETTAB Uses value fixed by FR36 and OOOO=TEST

FR33 TO NORMAL/TEST FR37 for offset loading 0001=NORMAL

62 SET_FR_GAINTAB TO Uses value fixed by FR38 for

I

OOOO=TEST

FR34 NORMAL/TEST gain loading 0001=NORMAL

63 TEST_FR_BBRAD Specifies 8 bit value for use 0000=MIN

FR35 by FR32 00FF=MAX

64 TEsT_FR_PVOFFSET Specifies 8 bit value for use

FR36 by FR33

65 TEST_FR_PCOFFSET Specifies 16-bit value for use

FR37 by FR33

66 TEST_FR_PVGAIN

1

Specifies 8 bit value for use

FR38 by FR34

67 SET_PWIS_NSTEP Sets PV VIS FPA step count for

PV32
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TABLE 10-22. PARAMETERS CONTINUED

68 SET_PVNIR_NS TEP Sets PV VIS FPA step count for OOO1=MIN

PV33 ECAL/CSUB mode.

69 SET_PVSM_NSTEP Sets PV VIS FPA step count fOr

PV34

70 /sET_pvLW_NS TEp I Sets PV VIS FPA step count for

PV35 I I ECAL/CSUB mode. \ O028=MAX

71 lSET_SR_SIPD_HTR Turns SRCA S1S RAD SiPD Heater OOOO=OFF

SRO 4 TO ON/OFF 1 to ON or OFF \ OOO1=ON

72 lSET_SR_SIS_FB To Turns S1S Feedback Control to OOOO<URRENT

SRO 9 RADIANCE/CURRENT \ RADIANCE or CURRENT 1 OOO1=RADIANCE

73 [sET_sR_LoV_S HDN Set S1S Lamp Overvoltage OOOO=ENABLE

SR1O TO ENABLE/DISABLE Shutdown to ENABLE or DISABLE. OOO1=DISABLE

74 \SET_SR_LAMPLEVEL \ Set SRCA Lamp Level to HIGH or

SR1l TO HIGH/LOW ! LOW . I OOO1=HIGH

75 SET_SR_LAMPS TO Sets SRCA Lamps to the 0000=OFF I
SR12 I

OFF/lW/10W/

I
configuration set by this

I
Oool=lw

20w/30w command and SR05-SR08 Oolo=low

0011=20W

76 [SET_SR_IR_SRC TO \ Turns SRCA IR Source ON or OFF\ 0000=OFF

SR21 ON/OFF i 1 000 l=ON

77 SET_CP_LOG_S TATE Sets Operand & Instruction 0000=00
CP26 TO D#XX 1 class of loads & dumps 1 000F=15

78 SET_CP_LOG_S TATE Sets Operand & Instruction 0000=00
FR46 TO D#XX ! class of loads & dumps / 000F=15

L/ The current status of Table 10-22 is routinely provided in Engineering

Packet Segment 2 as indicated in Figure 30-10b and listed in Table 30-5E.
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TABLE 10-23. MACRO COMMAND LIST

See l%ble 10-13 for Metro Ccmnand Bus Structure.

-

J./
2/
2/
4/
5/
w

Macro Title/Function Remarks

#

o All_Off Executes on active CP 4/

1 Science_B w

2 Science_Outgas_B 4/

3 BB_Heated_315K_A Off by manual command

4 BB_Heated_315K_B (Xstrap in Side_A) Off by manual command

5 NAD_Close_A

6 NAD_Open_A

7 SVD_Close_A

8 SVD_Open_A

9 SDD_Close_A

10 SDD_Open_A

11 SDD_Screen_Open_A

12 SDSM_Full_A Run with Macros 9 & 10 or 11

13 SDSM_SD_A Run with Macros 9 & 10 or 11

14 SDSM_Sun_A Run with Macros 9 & 10 or 11

15 OA-19_SRCA_Fu ll_Radiometric_A

16 OA-20_SRCA_l OW_Radiometric_cont_A Need Macro ,27 to turn lamp Off

17 OA-21_SRCA_lW_Rad iometric_cont_A Need Macro 27 to turn lamp Off

18 OA-22.l.l_S RCA_Spectral_3 OW_A Need Macro 19 for total spectral

19 OA-22.l.2_S RCA_Spectral_3 OW_A Sequel to complete Macro 18

20 OA-22.2.l_S RCA_Spectral_l OW_A Need Macro 21 for total spectral

21 0A-22.2. 2_SRCA_Spectral_10W_A Sequel to complete Macro 20

22 0A-24_SRCA_Along_S can_Spatial_A

23 OA-23_SRCA_Full_S patial_A

24 SRCA_lW_Spat ial_A

25 OA-27_PV_ECAL_A

26 Initial_Outgas_A Need later manual turn OFF

27 SRCA_Off Needed to close Macro 16 or 17

28 OA-28_PC_ECAI_A

29

30

31 RAM Utility (loaded to RAM) Upload new sequence of interest
———— --- --

Macros are n EEPROM (except #31) and contents may be dumped via the 1553 bus

Title suffix _A or _B indicates total or major subsystem support sides.

Macros are generally defined by Side_A subsystems without cross strapped subsystems.

Side_B Macros O, 1 & 2 require S/C BDU commands to switch CP’S and PS’S.

Some subsystems have full redundancy, some have limited redundancy, see Table 40-1.

OA prefixes relate to Operational Activities in the MODIS Operations Concept Document
by GSFC MCST/MODSOT.
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TABLE 10-24. MEMORY LOAD/DUMP COMMAND TABLE LIST

See Table 10-17 & 10-22 for Memory Load- Cannand Structure.

Memory Subsystem # of

Table # J./ Words Memory Table Description, ~

1 FR-E 550 FPA Offset Table (B13/14 by Lo/Hi, not TDI)

2 N/A o SPARE

3 FR 2048 Detector Location Table

4 FR-E 550 FPA Gain Table (B13/14 by Lo/Hi, not TDI)

5 FR 1800 Ideal BB Output Table (36 bands x 50 temps)

6 N/A o SPARE

7 FR 5 Sector Size Table (# of 333.33P FD per sector)

8 FR 40 Sector Definition Table (5 sectors x 2
variables x 2 mirror sides x 2 encoder sides)

9 CP 13 Control Processor Power Up Diagnostic Table

10 FR 13 Format Processor Power Up Diagnostic Table

11 CP 250 Command CP07 Modes I
12 N/A o SPARE

13 CP 12 Blackbody Temperature Weights - Heater Control

14 CP 12 Blackbody Temperature Weights - ACE Control

15 CP 1024 Macro 31 Command List

16 N/A o SPARE

17 N/A o SPARE

18 N/A o SPARE

19 FR 6 PC Band Sample Clock Delays

3,/ Data for Subsystems with suffix -E are provided each scan cycle in the

engineering packet. Remaining tables are available upon request via 1553 bus.

2/ See 151840 reference Appendix E, 50.3, for a description of individual

memory table contents. I
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10.9 COMMAND HAZARDS AND CONSTRAINTS

The MODIS design is such that there are a minimal number of command

hazards and constraints for on-orbit operations. Prior to door unlatch

events, most orbit and ground test hazards relate to door motion. The ground

test hazards also include scan mirror motion. In either case, the motion

aspect creates a personnel test hazard, and for the doors only, a hardware

hazard, if the doors were commanded open without first unlatching them.

Other on-orbit hazards are disabling the IMOK monitor, and enabling the

control processor EEPROMS in an unsafe state, and without a verified process

for loading them.

Table 1O-25A Command List has a Safe/Use column that codes Hazards = H

and Constraints = C. Table 1O-25B provides remarks on the nature of the

hazard or constraint. See Note 2 of Table 40-1 MODIS Subsystem Redundancies &

Dependencies for 2 subsystems that have dependencies not classified as

constraints.

Although there is a logical order to issue commands, almost all commands

can be issued at any time and not cause permanent damage. However, there may
be a temporary loss of science data until subsystems are appropriately

configured. In this regard, the Timing Generator should be turned on early in

structure is A_Side_ON/B_Side_OFF, and vice versa, with ~ common A/B_OFF. The
modes are defined to include commands to turn OFF the three both-sides-on

subsystems (power supplies, scan mirror and FAM), and also high power items
like the radiative cooler outgas heaters, BB, SDSM and SRCA.

command sequences to assure 1) proper scan mirror operation, and 2) to prevent

PS shutdown if heavy loads are switched. AS will be described below, there

are a few commands that can result in an irreversible condition. Even these
may not result in a loss of science data. A description of the constraints

and their impact are as follows.

10.9.1 . MODIS should not be operated outside its
normal minimum and maximum temperature extremes, listed as Alarm Limits for
each subsystem in the MODIS Telemetry List in Appendix B. This is just a
normal common sense operating constraint. Specific thermal constraints are 1)
not to operate the SRCA if,the lampring temperature exceeds 95°C, and 2) to
wait 5 minutes for further SDD operations if the SDD has been run continuously
for 1 minute.

10.9.2 J?ower c~. MODIS should not normally be operated with
more than one side of a subsystem on at a time. optional configuration choices
in any mode should not be selected such that MODIS would exceed its UIID powe~

limits of 225 W average for one orbit, or 225 W average for two orbits, and

285 W peak power.

MODIS flight software does not contain a power-limit checking process.

However, the MODIS command structure is such that it is inherently self
limiting for mode configurations, and for most other utility configurations.
That is, except for three subsystems, the redundant subsystem command
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10.9-3 ~. MODIS has mechanical latches on all doors

(SVD, NAD and SDD) to keep them closed without power during launch. All doors

utilize paraffin actuators to release the latches. With MODIS power on, two

sequential commands (unlatch circuit power-on and the particular unlatch

command) probably provides sufficient procedural restraints to preclude

inadvertent unlatch conditions, such as sitting on the launch pad. However,

to provide additional restraint margin, a flight software interlock command

(DR03) has been defined that must be received within 10 seconds prior to

receiving each individual door unlatch command. The Flight Software provides

timed paraffin actuator heating for each door, one at a time, as listed in

Table 1O-25A.

The ground test and operations command equipment should employ a halt-

and-verify operation on the command pair for each door.

In orbit, the latches are irreversible. In ground test, the latches can

be reset with a manual assist.

10.9.4 Door ~ me~ . MODIS employs a paraffin actuated

failsafe mechanism on each of its doors to permanently move the Solar View

Door (SVD) and Nadir Aperture Door (NAD) to an open position and the Solar

Diffuser door open and its screen closed, in the event that their normal

motor/mechanisms fail. There is a set of relay commands (3 minimum) that must

be received in a particular sequence to activate a failsafe mechanism. The

Solar Diffuser door/screen requires a series of 4 commands. The sequence is

as follows:

1. Select primary/redundant path for NAD and SVD failsafe.

2. Enable first failsafe switch by S/C point-to-point command.

3. Close second failsafe switch by 1553 command.

4. Fire NAD or SVD failsafe as final third step for them.

5. Turn on SDD circuit, third step for SDD.

6. Fire SDD failsafe as final SDD step.

The Flight Software provides timed paraffin actuator heating for each

door, one at a time, as listed in Table 1O-25A. The automatic timer is

started/restarted at each step, beginning at step 1 with a window of 3

minutes. The final heater time (1 min & 40 sec or 3 rein) is as listed in the

table. If no further commands are received after each step, the timer will

time out and execute the common command that opens all sequential failsafe

relays.

The ground test and operations command equipment should also employ a

halt and confirm operation on each command for steps 2 through 6.

10.10 S/C TMON COMMANDS

There is a limited set of commands that can be issued by the S/C as a

result of its Telemetry Monitor (TMON) capability, which is dependent upon the

state of the selected MODIS telemetry items. Selected MODIS TMON telemetry

and command detail is TED.
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10.11 COMMAND LISTS

TWO tables provide specific MODIS command information. Table 1O-25A

provides the overall MODIS command list sorted by subsystem (Column 1), and

Table 1O-25B provides remarks about commands designated as a hazard or

constraint in Table 1O-25A.

Table 1O-25A also contains information for hardware/software/GSE

development use in columns 5 through 10.

Appendix D addresses command and telemetry relations in subsystem

sequence per Table 1O-25A. Appendix D also addresses subsystem redundancies

and side dependencies (See 40.3 and Table 40-1).

For command implementation completeness and hardware/software development

use, Table 10-26 provides a list of digital internal controls (DIC) and relay

internal controls (RIC), which also includes spares.

Notes at the bottom of each table explain the contents of the table.

For convenient access, a copy of Figure 11 MODIS Exploded View/Subsystem

Abbreviations is repeated and enclosed as the last page of this appendix.
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31

19

37
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2

26
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27

TABLE 10-25A. MODIS COMMAND LIST
Sortby Subsystem- - Sss Notes -- Genend User Interwst extends thrvugh Column 4-- Shaded arsa Indloates SIC pt-pt onrda to MODIS. 4/97

1 2 3 j 4a 4b 5 6 7 8 9 10
:Safe/ Cmd Op Code FVP CP HW CP HW HW

Subs S OASIS Command Name Qualifier or Value ! use Remarks T Table lD# Address Data Loc
~

Uni ue ID
~ C ~BBAON, B OFF only;CP-CE endsbang-banghtr otioff) \ R T1G2 01 Cxxcu) XX25 ~ MM05Q500F

BB02 TURN ON BBB ! C ~BBB_ON, A_OFF (pw only;CP-CE onttsbang-banghfrerr/off)~ R TIo-2 02 Cxxoo XX26 j MM05Q501F
BB03 TURN OFF BB I ~R TIo-2 03 C)otcm XX16 ~ MM05Q502F

BB04 SET_BB_HTR_TEMP
i

TO D#XXXX ~ SW TIo-3 01 na1DN range -96 to 3908 (DN3908.270K mayba marginalttmy na ~ na
UimirL

CEOI TURN ON CEA ~ ICE A_ON, B_OFF ~R TIo-2 04 CXXOO XX26 j MM05Q400F I
CE02 TURN ON CEB ! :CE B_ON, A.OFF R T1 O-2 05 Cxxoo XJt29 ] MMj
CE03 TURN OFF CE :

05Q401F
~CEA&B_OFF ~R TIO-2 08 C)o(oo XX2A ~ MM05Q402F
~CPA_ON, B_OFF WJ na na na na ~ MM05R900T

1
i ~CPB_ON, A_OFF S;::’””x

%amflamzw;i.mmmm
..,, ,.,. ,

~
! MMDOR9(MT

~CPA&Bstandardraest (relay-likeb~ no WC pt-pttfmy) i MM05/06RWBT
CP04 ENABLE CP IMOK !Enabb=t (Dlssbfa=O)forCP 5 sac rnonltorof SCC lMOfWrc ! SW T103 17 na na !
CP05 DISABLE CP IMOK

na
~ H ~Dirwbls=O(Ensbfs=l) forCP 5 sac monitorof SCC lMOKfsac ~ SW T1 O-3 17 na ~

CP06 S~ CP .~F. BUS TO A/B
na

!Sat CP TMF Bueto f3#X=lr0 l-B, O=A Ci~OB

CP07 S~ CP OPER MODE TO SRV/SAF/STBY/OG/S “
I SWD TIo-3 02 0 ~ on sams PWB

3CI ~ H ~SetOpsr Mode to Survival,safe, Standby, OG, Sckmce ~ SW T1w3 16 na na ~
CP08 PERFORM CP MACRO WITH NUMBER X

na
~ H ~GndcrrxfMacroD#X (0-31), cm’t call fromanothermacro ! SW TIo-13 na na ns i na

~SetCP Mscrodatayto D#X for@255 1.477asc man delayq ~
CP09 SET_CP_MACRDEIAY WITH SCANS X :onfyuaadInekfaa Fltmacro,notae an externalcrnd;no aotbn ~ SW TIo-14 na na na ; na

iif receivedover 1553

CP1O CLOSE_CP_MACRO

CP11 HALT CP MACRO
CP12 DUMP MEM ...............

~%;
CP14 LOAD CP RAM

~Shoutdbe fastcmdof any macroto cfoseor end k notusedas !
!an externalcrndonoactionif receivedover 1553 ~ SW TIO-16 na

WITH NUMBER X iCP hakeo+abortarnsmowithnurrimr D#X ~ SW TIO-15 na
(sefact9 ttarna,sw Op Cods ) ! :CP or FR generalmemorydumpcmd, see op cede table ! SW TIO-21 na

: A !CP A&Bupbadraaat( opto-iaofetor,no WC pt-pltimy) na
(select11 items,see Op Cede ) } \CP w Ffi(vb CP) generalmemorytoad,see op codatable ~ SW TIo-17 na

““TH ASTATE X#X
iRseterfsCP after majorRAM upbed affectingoperatingaysor !

! c :al ~Mm; ndnti ~ e
1. knpleuploade ~ SW TIO-19 na

Kwm3%#Aw wm’...’x%3?Ymz~z
CP18 CP- SpARE
CP19 HAL. -. . ..
CPXt DISABLE CP

-. . ...-
LT CP RAJJ )(FER

;; ---— --””—”””~ !Glcbel.halteanv CP w FR mwnorvk
_.-. ____ -. ~ EPWRT !

-. -- @oL_., -..–.--.. . . . .

CP21 CP_SPARE ~ ~Wae SET_CP_PK_PWF

CP22 SH_SAFE_MODE
~WC id~ ,G,,AAA

na

na
na
ne
na

--
—

==

na ~ na

ne ! na
na !
na i MM05/;R9rlST
na ! na

1-- , . .
na Ilu I nu I

! l-l ~CPAEEPROM Ate snatie, need to xfsr RAM to EEPROM gJ!j!j#- ~a na na na ; MMo5R907r
j H ~cpB EEpRw ~ke e@fq nssd ~ xfsf RAM to EEpROM ~~~ na na na na : MM06R907T

iWas SET CP RAM XFER ! na na na na na ! na
-- .,.._ .——..— .-. , .osdor durnpinprocess \ SW T1 0-20 na na na ~ na
bal. daable all CP~R EEPROM A/B wite j RD TIo-2 84 Cxxoo 5AE2 : MM05Q302,03F

R I na TIO-3 22 na na ~ na
Ihktsdgo Safe cmdto 1553 Subaddrsss7 va normalcmd ~ Sw I

i ~.dsae 1 (rrd in totalcmdcount);triggersCP07 SAF I
~WiradSIC epererelaycmrt(notin bottomtotalcmdmunt) ~~

CP25

i na na na na I na I
g: na na na na MMo5,0~

~FhdtimyHW Hornq Mtr D#X: O=lnvalld,1.NAD, 2.SVO, ~
CP24 GET_CP_MTR_HOME WITH MTR D#X, DIR B#X ~ A i3.SDD, 4=SDSM, 54Vfraal, 6=Slt, 7=Gra6ng. DIR Bf#Xfor ~ Sw TIO-21B na na

!OBCfckfacraeeh~l-inorssslng; doorwdonl care Oor 1 \
na na

““TH MTR D#X, STEP ~ ~SetCP SW stsppoaitiorrto matchkrwwr tfmy;Mtr fMX }

““.. \ A iO.krvatid,l=NAD, 2-sVD, 3.SDD, 4=SDSM, 5=Whsal, 6=Slit, ! SW TIo-21 C na na na na

CP26

DRo1
DR02

SE7_CP_MTR_SWPOS :~~AM
~7.Grating. Stq) X#XXXX usefulrangsIs Oto 612~

SET_CP_LOG_STATE TO D#XX (OTO 15) j @ets OPERAND 6 lNSTRUCTfON clearrof bade (& dumps) ~ SW T103

TURN ON DR UIA ~ :Unlakh ddveokwif A ON, B_OFF, DR_DRVR OFF IR TIo-2
TURN ON DR ULB ! ~UnlakhdrivecircuhB_ON, A_OFF, DR_DRVR_OFF

t
R TID-2

77 na

07 Cxxoo
06 Cxxoo

na

)(X43
XX4B

na

MM05Q896F
MM05Q897F

lof9
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TABLE 10-25A. MODIS COMMAND LIST
Sortby Subsystem- - See Notes -- General Uaar Intemat extends thrvugh 0c4umn 4-- Sha&f ama Indloaten WC pt-pt omda to MODIS. 4)97

1 2 3 / 4a 4b 5 6 7 8 9 10
~Safe/ Crrld Op Code FUP CP HW CP HW HW

Subsys OASIS Command Name Qualifier or Value ! use Table Il%f Address Data Loc Unique ID

DR03 OPEN_DR_UL_LOCK
~
!

~SWunlockto any DR unfatdrand; provktea10aacopan=l for \ Sw
;DR04, 05,03. TIO-3 29 na na ~ na

DR04 SET_DR_SVD_UL TO ON/OFF
kVD unlatcfrparaflinhti O=ON, l=IOFF;DRCQmustbe priorby ~SWD T, ~3 30

~
/H ~Kraec;FltSW timerhas3 minOFF, or OFF by thiscmd ~

4XX04 o ~ MM05DSI 6T

1
!

DR05 SET_DR_NAD_UL TO ON/OFF
‘NAD untatchparaffinhtr O-ON, l=OFfl DR03 I’tIU8tbe pr~ bY SWD T, ~3 31

4XX04 1 I MM05D6177
t1 H lloa~: FfI SW timerhas6 minOFF. or OFF bv thiscmd

r .—. .

DR06 S~_DR_SDD_UL TO ON/OFF
!SDD unlekh Paraffinhtn O-ON, 1=OFR DR03 IIIU81b PrforbY sWD T1 ~3 32

! H !loaao; FlfSW timerhas6 mlnOFF. M OFF ~ rfIIE~d I
. . ...- . ! . .. .. . . . . . . 1

n0n7 TI 10M ~CC IIR pwFf
i i TurnsoffDR driver& ,,-~~h .-1A- (

# nnil ? ‘r,, . . . . . ‘L..... ..4 A.,-. .

,-----
4XXU4 Z ! MMUWJOIUI

-, ---- . ..- 1

unur vumv wrr WI .,.=-...-, 3 eigato verttyfnw oft IR TIO-2 09 C)cxoo XX49 ~ MMD5Q892F

DR08 TURN ON DR unv ! : r“,, m “,, -, “,,. -, power, turrraoffunfetchcfdpowe IR TIo-2 10 Cxxoo XX3F ! MM06Q895F

DR09 MOVE DR SVD TO CLOSED/OWOPEN j H ~MoveSVD to CbaarYOG@pem krtemafetatueaetaat~pcount ~ SW TIo-4 na

DR1O MOVE DR NAD

Tl@26 <- ~ na

TO CLOSED/OPEN j H ~MoveNAD to ClosadOpen; internalatetuaaatastep count i SW TIo-4 na TIO-26 ]

DR11 SET DR SDD DRVA

na
]SafactSDD ddveA jR TIO-2 11 Cxxoo 4;6 ; MM05Ct698F

tea countto:bothSDD-SDS cloned or ontySOD ~
3DDthermalmnetraintis to wait ! SW TI O-4 na Tl@26 -=– ! na 1

DR12 Sfl_DR SDD DRVB @ebct SDD driveB jR TIO-2 12 Cxxoo XX3C ; MM05QS99F

TO CLOSED/SCREEN \ !Moveby CPu. _r .-_ ---
DR13 MOVE_DR_SDD

CLOSED/OPEN , H ~vdor bothSDD-SDS open. s
15minutaait runmntinuouleyforone minute. ::

DR14 STEP_DR_SVD BY D#XXXX lN/OUT ~ ~ ]Stap SVD by D#XXXX etepalf40JT (-cloaehpan = mtr ~ sw TIM na 7,11.Y. =. ; ..- I
;CWKXW = stepdecrasaahraasae); maxstef.m40S0 .

DR15 STEP_DR_NAD
~StepNAD by D#X)O(XatapelNrOUT (.cbaakrpan. mtr

BY D#XXXX lN/OUT ~ H I i SW TIo-6 na;CCWK3W=etepdacrwrtdhrueeee); mex steps.3750 ! TIO-26 <- \ na

1 ~Step SDD by D$XXXX atefmINKXJT(=cbaehpan = mtr
~ H ~CW/CCW= stepdecreaawkraaase);sea 10.8.6 foraoraan.

i

DRI 6 STEP_DR_SDD BY D#XXXX lN/OUT ~ ! SW TIO-6 na@DD thermalmnatraintb to wait5 minutm if runcontinuouky ;
T1W26 <– ~ na

1---- ltor one mimute;maxrrtape.2145 ~
~ na ! na

~ SW TIo-7 na na na ! na
SW T1W7 na na na ~ na

R TIO-2 13 Cxxm XX4A / MM65QS93F
1

14 Cxxoo XX4E \ MM05Q694F

WJ!%2 ‘~~ na na na i MM12R01T
M05QS90FDR23 CLOSE DR FS SW2 \ H iGkhl DR (NAD,SDD,SVD) 2nd FS etap :R TIO-2 15 Cxxoo XX4S i Mi

j
DR24 FIRE_DR_SVD_FS iFhal 3rd atapto acSvataSVD FS FttSW haa 1 min&40 aec !

~ H !~,e~ Cd DFf28aftar2 mirr [R TIo-2 16 Cxxm XX22 \ MM05QS57F

? :
DR25 FIRE_DR_NAD_FS

, H ~Fhmf3rdstaptoactfvateNADFS Flt SWhea 1 mln &40aac
\

TIO-2 17 XX2C \
iotf; send cd DR28 after2 mh

Cxxoo MM05QS60F

i DR26 TURN ON DR SDDFS i H \Turnon SDDFSclrt30f4FSat apnfor SDD R TIO-2 16 Cxxoo XX2D ~ MM06Q8S3F

. . .. .
~ FIB i ~FO-. –_. ,
:F FI I iFDDI A&B O

DR27 SET_DR_SDD_FS TO ONIOFF I ~4ftr& finalstep,SDD FS paraffinhb: lhON, 1-OFR OFF by
~H: ;Urlacmdor cmdDR28 FftSWtlmaf hae 3 mh OFF ISWD Tl&3 33 4xx04 3 I MM05D820T

~

DR26 OPEN DR FS SWS jGlobal,opensall FS retaySWe (5) ~R TIo-2 19 Cxxrm XX33 j MM05Q664F

FIO1 TURN Ofd FIA i lFDDI A ON, B_OFF IR TIO-2 20 C)o(oo XX5B ~ MM05Q950F

FI02 TURN ON IDl B ON. A_OFF R TIo-2 21 Cxxoo XX5F MMD5Q951F

FI03 TURN OF. . . –IFF i R TIo-2 22 Cxxoo XX63 i MM05Q352F

FI04 RESET_Fl
r
I ~ActiveFI Reset-O, No Setornd SW at- 1, Ofor &g ~SWD TIo-3 28 CXX13 6

FI05 SELECT FI PORTA !
j MM05D955T,6T

iSeta activeFDDlto UFportA TIo-2 23 C)cioo XX56 \ MM05Q953F

FI06 SELECT FI PORTS : ISets activeFDDI to f/F portB i: T102 24 Cxxoo XX51 i MM05Q954F

1 FOO1 TURN ON FO BLKI 12of 4 FIFO bfockan@dad !R TIO-2 25 Cxxlm XX14 ! MM05Q201F I
2of9
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TABLE 10-25A. MODIS COMMAND LIST
Sortby Subeyetem -- See Notee -- General (Jeer Interaet extende through Oolumrt 4-- Shadad araa Indloataa S/Cpt-pt omds to MODIS. #77

1 2 3 ! 4a 4b 5 6 I 7 I 8 I 9 I 10

PF
Chg#

II I !Safe/l lCmdlOcrCodel FUP ! CPHW I CPHW I HW
Qualifier orVelue j Use Fiammke

FO02 TURN ON FO BLK2 t 12of 4 FIFO blcckaneeded ~R TIO-2 26 Cxxoo XX15
FO03 TURN ON FO BLK3 ~2of 4 FIFO bfcckaneded R TIo-2 27 Cxxoo XX16 1 MM05Q203F
FO04 TURN ON FO BLK4 ! ]2 of4 FIFO btcckaneeded I R Tl@2 28 Cxxoo Xxlo MM05Q205F
FO05 TURN OFF FO ! ~All4 FIFO bbcke tO OFF R TIo-2 29 i
FO06 FO SPARE

Cxxoo XX27 MM05Q204F
lFCI ~re . Wae R-t Fo bl~ 1,2,3,4 I SWD TIO-3 27 CXX13 4 MM05D208T

FRO1 TURN, ~o~~ ❑ T* m.Y -n Pwvnn XXIB I MMO5Q1O1F
FRI)2 m l~N ml i

3

20

.,, ..- ,. --7

I ON FRA ~ IFRAO “,, I , ,u-c ““ “m””
,-,,,4 ON FRB ! iFR B_O,., A_OFF i TIo-2 31 Cxxoo XXIF i MMO5Q1O2F

, , ,v~ TURN OFF FR

t
i jFR A&B_OFF !R TIo-2 32 Cxxoo XX13 MMO5Q1O3F

CR04 TOGGLE_FR_lNT02 IT
!Interrupt02 of ActiveFR tcggtad hornO,to 1, to Oby FltSW;

SWD TIO-3 24 ‘“v”” o [ .,,,mrl.”” .-J-I’
{atsoecoeferateaPV DCR forteat CSUB cpe

, ------
rom

1

FR05 RESET_FR_STD
z ]AoOveFR Reeet=O,No Satcrmt, SWatepa 1,0 tcrchg ~SWD ‘TIo-3 25 CXX13 o ~ MM05D121,25T

FR06 FR SPARE ~ iFR Spare (waa On/Ofl DCR ccrqJor all FPAe,eee FR27-30)
FR07 SET_FR RATE

na na na na
TO DAY/NIGHT ! C ISeta FR rate to f3#X=lKk l=DAY. O=NIGHT \ ~~ T?~3 23 na na i

FR06 SET FR SCI APID
na

TO D#XXX ~ C ~Setsol FPA APID D# W4-127 fnacienoepackethaeder ~ SW TIO-3 05 na na i
FR09 S= FR SC

na

~10 RESE
FR’

;1 QLK
T FR SCI QLK

111 S~_FR ENG APID TO D#XXX
r FR ENG QLK
SET FR ENG QLK

I
!,,,-,,,SPARE

FR15 SH_FR_RESTART WITH ASTATE X#X

1 @sb FPAqukk bok flagto 1 In edema packetheader \ SW TIO-3 06 na na ~ na
~ ~ReaateFPA quicklookttegto OIn sciencepacketheader ~ SW TIO-3 06 na na ~

j C @3etScl Eng APID D# 084-127 krengkwerlngpa
na

cket header : SW TIO-3 07 na na ! na
~SetsSd Engqufckbokttag tolkrengpa cket header+ i SW TIo-3 08 ne na i na

~ ~ReeeteSoiEngw Idr looklleg to OIn eng packetheader ] SW TIo-3 08 na na i na
jWaa S~ FR MEM APID j SW TIo-3 09 na na j na

jc
~R~tSIIS FR arlarmajorRAM uploadaff~n9 Vratin9 aye ‘r ~ sw T1 G1 9 na na
.shdhmw ~ nmded for sirda imhdn na j na

1==
...
FR12 SE
FR13 RE:
CRIA m18

31

FR16 SET_FR_SCIABNORM TO ABNORMINORM ~
\Gndflag to ID abnormal ~~1 fi+ha’*% MODIS,e.g., ;
:ins”, ,a”ara rrsta 11”! j SW TIO-3 10 na

. l=NORM .
na ~ na

*
cni7 .QCT ma en rm AV To II+!)()( !Tj

WY ~T;
jT\
,-

18,41

7
7
7
7
7

,,, ,”, ““, “.,,”, ,,,”,,

. .... ... . . . .. . . . ,,..k, etq O=ABNORM,
K3etSD view FPA delayto D#XX(O-50)0.021FOVa,l km 1 SW TIO-3 11 na na ! ne
iset SRCA view FPA delayto D#XX(050) 0.021FOVs,lkm I Sw TIo-3 12 na na ~ na
@et BBview FPA delay to D#XX(O-50)0.021FOVe,lkm ; Sw TIO-3 13 na na ~ na
;Set Smmaviaw FPAdelav to D#XX(@50)0.021FOVs,lkrn ~ SW TIo-3 14 na na ! na

MXXltMO\ 0 f191FCX/n Ikm ; .Sw T1 &F
FR23 ENABLE”

—

FR24 ENABLE
—

FR25 FR SPAR. i t ..”” ”-, ,,. ,1.-U,, n, k,, : II- I,- II- sl-
FR26 SET FR PKT TYPE TO NORMA~EST

,,m c
~ T @ab Sd Pktto Ncrmal=tYTaet-l; fixedCCSDS pkl to ck Knk ] SW T1 @3 51 na

Ila

FR27 SET FR PC DCRCMP TO ON/OFF
na i na

FR28 FR_SPARE ~FR.SPARE WSS SET_FR_PC_DCR_TH / SM
FR29 SET FR PV DCRC
FR30
FR31 SET FR.ENC DELTA TOO, -8192,+S191 ~ T !DettarcteteeaWviewccllecta,D/l tc 14-bitX# by 2sC SW TIO-3 59 na na !
FR32 SET FR BBRADTAB TO NORMAIJTEST ! T !FR BB radiatlcn-va-temptable to NormaVTeet=10

na
j SW TIO-3 60 na na !

FR33 SET FR OFFSETTAB TO NORMA~EST ! T ~FROffset teti to NormalrTaat=l/O
na

I SW TIo-3 61 na na !
FR34 SET FR GAINTAB TO NORMAfJTEST ~ T ~FRgain t-~ Nma~mt=l~

na

~ SW TIO-
FR35 TEST FR BBRAD WITH OS radiatlcnvalue=X#XXX no HK timy j Sw
FR36 TEST FR PVOFFSEl ny ; Sw

I ~m~im~Yy-praamp ~ Sw

19
21,28

: ~PC FPA DCR offsetoomp& appticntbnOnlOft l=ON, O=OFF ! SWV TIO-3 53 na na ~ na
V TIo-3 55 na na ~ na

;
V TIo-3 52 na na ; na—

4
>MP TO ON/OFF

FR SPARE
~PVFPA DCR cffeetrmmp& applicationOn/Ott 1-ON, O=OFF \ SM
~FR_SPARE wan SET_FR_PV_DCR_TH ! Sw TIO+ --!! na na j na4

1,2
15
15
15

15,35
15,35

15,35

-3 62 na na i na
TIo-3 63 na na ~ na
TIO-3 64 na na i na

; x#xxx
. . . ... .. . — T ;Seta fixedBB

.- .-.
1- WfTH OS X#XX \ I ;Sela ftxedPV olteetvakre=X#XX;no HK ttn

““sb tied PC ottsetvalue=X#XXXX. vhere —.,,,. ..... .
FR37 TEST_FR_PCOFFS~ WITH OS X#XXXX ~ T j~e=,, “~,,,,, n. TIO-3 65 na ina ; na
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TABLE 1O-25A. MODIS COMMAND LIST
4/97

9 I 10 I
Sort by Subayatem -- Sea Notaa -- Qaneml User Interwt extends through Column 4-- Sha&rdarea Indicates S/C pt-pt omda to MODIS.

1 2 3 \4al 4b 5 6 I 7 I 8
PF

Chg#

15,35

HW
Subsys OASIS Command Name Unique ID

FR38 TEST FR PW3AIN WITH GN X#XX j T !Sata tixadPV gakrvalue-X#XX; no HK timy ~ SW TIO-3 66 na na ; na

FR39 SET_FR_PVGNIC
LSatadngle ohanPV gain withBandD#XX, Chan D#XX,WITH B D#XX, C D#XX, V X#X2j T ~valuex#n; no HK “ j SW TIO-21A na na na { na

FR40 SET_FR_PVOSIC
;Sab singledran PV ottaetwithBandD#XX, Chan D#XX, ; Sw T, ~2, A na

WITH B D#XX, C D#XX, V X#XX! T \valuex#m; no HK ~ na na i na

i
FR41 SH_FR_PCPREOSl C

SatnalnglaohanPC prearnpotbet withBandD#XX, Chan
WITH B D#XX, C D#XX, V X#XX T !D#xx Vabtigxx. “o HK ~ [ SW TIO-21A na na ina ; na

25

25

25

I FR42 SET_FR_PCPSTOSIC WITH B D#xX, c D#xx, v x#xx~ T ~-b ak91eden pc mh~g offsettvh BandD#XX, Chan \ sw TIO.21A na na na ~ na
Y !

)BG : na TIO-3 58 na na ~ na

25

24,37
24,37
24,37

27

‘Al IT.,”...(
-
:: na na na na ~ PSOIROIT 1

:, ~ u ~lum~
...j.......... !Tuma IW,:.:.......... t :Ti,...a

r na na na ~ psl

na na na na ! Psol/0

—
+2 37 Cxxoo XXOO ; MM05QO01F Ir“. ,” A ~rv .,”- “,.,,

PWISB ;PV VIS B~ON,J

‘ Pwls :PV VIS A6F_Ol
; ECAL TO ON/OFF ~ T ~PVVIS A or B ebx calibration,B# 1-ON, O-OFF

D!l$ll@ IIPA1
8

TZ-1 V*VV -r ;3at PV VIS VCAL Sbits,+lV-X#OO to -8V.X#FF
—

I a\InK err soft6,44

6,44

35 na I1u A*M 1 !~br~on occursat D#l 73 = X#AD = ‘~. fv ~–
~Seb VIS ITWK 8k4te.-2.5V=X#(Krto -l,5V=X#FF i Sw TIO-3 36 na na ~

:nll u-c 40 Cxxoo )(XOA ; MM0%X35F
~R TIO-2 41 Cxxoo XX04 i MM05QO06F
{R TIo-2 42 Cxxoo XX05 ~ MM05QC4)3F

bOFF ~SWD TIO-3 37 CXX13 c ~MM05D016,18T

.-.
1 I’nlrln em Imn,,m b-n,, ” _v TO X#XX :C!

VNIRA jPV NIR A_ON,‘B_OFF
: -D- ;;;;

PVNIRB

d

;PV NIR B_ON, A_OFF

‘ PVNIR ~PVNIR A&B_OFF
I-ECAL TO ON/OFF j T ~PVNIRAor Betaxoalibratbn, B#l=ON, tl

PV11 SET_PVNIR_VCAL TO X#XX
k3atPV NIR VCAL , 8bite,+lV-X#OCrto -8V=X#FF; aott

~T: ~ SW TIO-3 36 naiaaturationoccursat D#173 = X#AD = -5,7V
na ~ na

PV12 SET PVNIR ITWK V TO X#XX

~

~ C @at PV NIR ITWK, 6bite,-2.5V-X~ to -4.5V=X#FF i Sw T103 39 na
PV13 TURN ,ON_PVSMIRA

na ~ na
1PV SMIR A_ON, B_OFF jfl TIo-2 43 Cxxoo XX64 : MM05Q013F

PV14 TURN_ON-PVSMIRB ~ ;PV SMIR B_ON, A_OFF ~R Tl&2 44
PV15 TURN_OFF_PVSMIR

Cxxoo Xxoc [ MM05Q014F
:PV SMIR A&B_OFF ~R TIO-2 45 Cxxoo XXOD ! MM05Q015F

EEi!Er’vv”
I Pvlo sti_PvNiF
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PF
Chg#

6,44

6,44

14
14
14
14

43

44

TABLE 1O-25A, MODIS COMMAND LIST
Sortby SubeWtem -- See Notee -- Qanerrd User Internet extends through Oolumn 4-- Shaded area Indlcatee WCpt-pt cnxk to MODIS. 4/97

1 2 3 ~ 4a 4b 5 6 7 8 9 10
iSafe/ Cmd Op Code WP CP HW CP HW HW .

~Command NameSubs a Qualifier or Value I Use Remarks Type Table lD# Address Data Loc Unique ID
PV18 SET PVSMIR ECAL TO ON/OFF ~ T ~PVSMIR A or B ObX oelibmfion,B# l=ON, O=IOFF ~SWD Tl@3 40 CXX13 B ~ MM05D015,17T

PV17 SET_PVSM_VCAL TO X#XX
ISat PV SMIR VCAL Sbita,+lV=X#tNl to -8V=X#Ffl SOff

! T !saiuration occursst D#173 - X#AD = -5.7V : Sw TIO-3 41 na nn ~ na

. . . . . --. — —-. .,—. IIR testonlychrgsubbacfbnto I=ON, O=OFF ~SWD TIO-3 48 CXX13 7 i MM05DO07,08T
PV19 SE PVSM ITWK V To X*XX ; C !Sat PV SMIR ITWX. Bbita.-2.6V=X#OCrto -4.5V=X#FF : Sw TIO-3 42 na nsi na
PV20 sm. lJvsfJ vQ~
PV21 TURI
PV22 TURL--,..
PV23 TURN_OFC
PV74 S= PVL

I PV18 SET PVSMIR CSUB TO ON/OFF ~ T ~~-tia SM

.- . ....- . .- ,——.—,——..——–
*. .-..._. -ii v TO X#XX ~ c !Sat PV SMIR VDET. 8Mta. -SV-X#tXl to OV=X#FF I Sw lii3 & na na ! I
N-ON_PVLWA

na
I !PV LN

Al C!N PVLWB ! ]PV LW
, ,;-PVLW t ~PVLW... r....,_v. , ,,, ,” --1”

_. .-W ECAL
-,...”-

------ . TO ON/OFF ~ T !PV LWIR A or B elexoaliiatfon. WI l=ON. O=OFF i SWD Tl@3 44 CXX13

PV25 SET_PVLW_VCAL TO X#XX ~ T ~SetPV LWIR VCAL 1
:m.hl,w- -,, r..* n

t
i i-

PV26 SET PVLW CSUB TO ON/OFF ~T~P

r. ;! :---

K ~ T ~s- “

.-- ....)( : T !S. - . ... . . . . . .. . . . .
P TO WXX \ T kata LW FPA ntancvc

- ..-— .. . . ....- . . . .. .
~iRA_ON, B.OFF ~ -R” Tl&i 40 Cxxoo XX~ ~ MM05QO09T
YIRB_ON, A_OFF IR T102 47 CXXOO XXOE ~ MMO5CIO1OF
IIM ARn nFF in T4i19 AR mmnn XX06 ~ MM05Q012F

A. . . . . .- : MM05D011,12T
Sbits,+lv=xm to -8v=x#FE soft

. . .. . . .. —.,. . . J#173 = x#AD = -5.7V ~ SW TIO-3 45 na na ~ na

uitve LWIR teatonfyctrrgsubbactionto I=ON, O=OFF ~SWD TIO-3 49 CXX13 3 i MM05DO05,06T
TO X#XX j C ~SetPV LWIR ITWK, 6bifa,-2.5V=X#O0to -4.5VI=X#FF : Sw T1G3 46 na na ~ na
TO X#XX ~ C j%t PV LWIR VDET, 8 bite,-8V=X#00 to OV=X#FF { SW TIO-3 47 na na ~ na

i A ~Globalall PV FPA A&B enabb elax ad & ohrgsubtractforr ] R TIo-2 49 Cxxoo 5C69 ; MMo5croOo,07F
~Glotrelall PV FPA A&Bdisabfaebx CSI& chrgaubWAiorr jR T1G2 50 Cxxoo XX03 ~ MM05QO03F

TO ROMIRAM ~ T \sat PV activeaktaMEM to ROhVRAM,W/ O=ROM,l= RAM ~SWD Tl@3 50 CXX13 8 ~MM05DOO0,02T
TO D#X)f ! 7 !-h I/is FpA @ cycfeaof chrgfn]aotkn,D#XX <40, no tfmy i SW Tl(k3 67 ns
TO D#XX

na ~ na
mmr41RFPA atapoycleaof chrglr@otlon,D#XXs 40, no timy j SW TIO-3 88 na ml: na

TO DfJXY iata SM FPA staoovclssof ctrrghjecffon,D#XX <40, noffmy ; SW T1 O-3 69 na ns i na
. - . ... .. . . . ------- -.. .---r -, -Jsaof ohrgfnjaoffon, D#XXs 10, nottmy ~ SW TIO-3 70 na na i na

]TumaON RC LWfRddpw withonfytamptimyinfo,no hti ! R TID-2 51 Cxxoo XX41 j MM05(lM2F
I a ~---–- ‘N RC LWfR FPA hb, aapsratacmd fortampset point ~ R TIO-2 52 Cxxoo XX4D ~ MM05Q864F

CCOc LwlR FpA hb, temp ftmydill on ~R TIO-2 53 Cxxoo XX44 ] MM05Q8S5F ,
i RC LWIR FPA pvn (htr& ttmy) ~R T1G2 54 Cxxoo XX42 ] MM05Q663F
SMIRofdpwr wftfronlytemp tlmyInfo,no htr !R TIO-2 55 Cxxoo XX3D ~ MM05Q678F
RMIII FPA htn sanamta CWKIfor tarrm set noint i R T1 0-9 56 Cxxoo XX4C ! MM05Q660F

MM05Q681F
MM05Q679F

MMW2866F
MM05Q887F
MM05Q686F

I b ;Iumsur
I:R ~TumeOf, . ..
LM ~ ~TumsOFF all,
M

I ]TumaON RC S
x

,,-” - .- .,,. -,. . .. . .. .. . .‘R
RC07 TURN OFF RCSMHTR

I C ;TumsON RC S..... . . . . . ... . -------- _..._ ._. ._..r _-r . . ...
I ITums OFF RC SMIR FPA htr,temp tfmyatiflon i R “’-TIGi ;; Cxxoo XX40 i

RC08 TURN OFF RCSMTLM ~TumaOFF all Rc sM}R FpA v (htr& tfmy) IR TIO-2 56 Cxxoo XX3E !

RC09 SET_RC_CFPA_TEMP TO T1/12fR3 I i
IA

Seh LWIWSMIR CFPA htrsto T1E83iVT2=65Kft%66K HW
~selpoint \ RRR TIO-2 ; %: %B I

{ Cxxoo XX67 :1 2

t RCIO TURN_ON_RGCSTLM { ~TumnON RC cfdrtategePM * onlyternptimy,noOG hfr ~R T1G2 ;9 Cxxoo XX2E ~ MM05Q674F 1--- ~ C Turr ‘-m”

ITR !CiT
HTR I !T. .... .
TLM \Tuma OFF
TLM j ~TumsON F

HTR i C /TurnsON hw UU,UIUU
;20 “TURN OFF RCOSHTR iTums OFF RC outers e OG htc te tfm etillon ~R TIo-2 69 Cxx
~ jTums OFF all RC outerataga OG&tim \R TIo-2 70 Cxxoo XX36 j MM05Q667F

jJSoan ASSYA_ON, B_OFF RD TIo-2 92 Cxxoo 199C \ ,04F

na UN UC oofdafagaOG hti withT-316X fbradHW point IR Tl@2 60 Cxxti XX35 1-- tiM05Q676F
. . nEE ne -1A tage OG h~, temp timyatiflon ;R Tl@2 61 Cxxoo XX36 j MM05Q877F

tdatagepw (OG & tlmy) !R TIO-2 62 Cxxoo XX34 MM05Q675F
,U,,,m“,. ,.” ,1,.s,ma pw withontytempthy , noOG hb !R TIO-2 83 Cxxoo XX24 i MM05Q370F
rumsON RC krtarstegeOG hLrvhfr T=318K ffxadHW point :R TIo-2 84 Cxxoo XX31 i MM05Q872F
rumsOFF RC intarstegaOG hfqtanp timystitlon !R TIO-2 85 Cxxoo XX32 ! MM05C873F

‘elf RC intarategapwr (OG & tfmy) ~R TIo-2 66 Cxxoo XX30 ~ MM05Q871F
RCouterstagepw withonfytempthy, noOG htr jR 110-2 67 Cxxoo XX45 ; MM05Q866F
‘a ““S--*ge OG htrwithT=318K tiied HW point ~ R TIO-2 68 Cxxoo XX39 ~ MM05Q666F

1—,

(00 )tX3A ~ MM05Q369F I

—

Tl@25a
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TABLE 10-25A. MODIS COMMAND LIST
;ori by Subayatem -- See Notee -- General User Internet exter

1 2 3
through Column 4-- Shitdadaraa Indiaatee WC pt-pt omde to MODIS.
4a 4h 5 6 I 7 I 8 I 9

4/97
10

PF
Chg# ChalifiarorValue

SA02 TUR-” ‘-” ‘--
SA03 TUR
SA04 TURN

afell lCrndlOpCodel RIP I CPHW I CPHW HW
Jse I Remarks

~ ~ RD Tl&2 93 Cxxoo 1A91
H ;SoanAasyA&Et_ON 1 RD Tl&2 94 Cxxoo 1A99

~SeanAssyA&B_OFF i RD TIO-2 95 Cxxoo 1C91
~SetaSoenAssyA to highgain (normal) IR Tl@2 71 Cxxoo XXID
isab SeenAeayA to bw gain (normaladaotkurla highgain) ! R TIo-2 72 Cxxoo XXIE
~8ats3can AeayB to highgain (normal) IR TIO-2 73 Cxxoo XX60
isa~ -n Amy B to bw gain (normal ~l~on ~ h~h gain) ~ R T1G2 74 Cxxoo XX61
jSDSM A_oN, B_OFF i R Tl@2 75 Cxxoo XX12
jSDSM B_ON, A-OFF R TIO-2 76 Cxxoo XX20
~SDSMAw3_oFF ]R TIO-2 77 Cxxoo XX21

Unique ID

tiM05Q702,031
WM05Q701,02f
MM05Q703,041
MM05Q705F
MM05Q706F
MM05Q707F
MM05Q708F
MM05Q570F
MM05W71F
MM05Q572F

na

-——....-.-. .———
IN [IN SAR

IN ON SA AB
‘“fl OFF SA

~ ON SMB

jsab SDSM fullod of SIXXR-SUN ~ S-bitD#XXX scans (1- i
!265 validranga);sunwhrdow-81aoans i Sw TIO-8 na na na

~Sab SDSM od SDDCR with3-bitD#XXX ecans(l-255 valid ~ Sw ~1@8 na na
~range; aunwin*61 wane

na
!

~Sak SDSM oalSun-DCRwith8Wi D#XXX aosna(l-255 valkt \ Sw
;range ;aun vdndow-81scans TIO-8 na na na
*

A jStep SDSM rnlrrorD#C4 atapa(95 MAX) ForwarWaAvard j
~(=mtrCW/CCW= ateoiouasaklemrase), -3.75”/d* j Sw Tl@6 na na na

.-. ..- ..—

9,30

9,30

9,30

10.46

SM04 Sfl_SM _FULL_CAL WITH SCANS C4#XXX

SM05 SET_SM _SD_CAL WITH SCANS D#XXX

SM06 S~_SM _SUN_CAL WITH SCANS D#XXX

na

na

c.. ,.-.7 “*e~_SM_MiR
BY D#XX
FORWARD/BACXWARD

- ‘-” MIR MTR
‘40NSRA

>m

CiMUl alEr

SM08 HALT SM

SRO1 TURN --
SR02 TURN ON SR
SR03 TURN OFF S
SR04 SET SR SIPC - -... _. .
SR05 SET SR L1OWX3 TO B#ABCD (4 items)
SR06 SET SR L1OWX2 TO B#ABCD (4 items)
SR07 SET SR L1OWX1 TO B#ABCD (4 Items)
SR08 SET SR LIWX1 TO B#AB (2 items)
SR09 SET SR S1S FB TO RADIANCEiCURRENT
SR1O SET SR LOV SHDN TO ENABIJ3DISABLE

.
iHalt depplrrgSM m~r
jSRCA A_oN,
~SRCAB_ON, A_OFF K
@RCA A&B_OFF \R TIO-2 80 Cxxoo XX2F

Kxol Note9

rorrmtor !Sw Tl&7 na
B_OFF !R TID-2 76 C;kr ;2B

!R TIo-2 79 Cxxoo xxx

ne
MM05Q600F
MM06Q601F
MM05Q602F

) “HTR TO ON/OFF13
16
16
16
16
13
13

~TumaSRCA S1SRAD SIPD Htr OFU~~= 10 ~Bw Tl@3 71 c
A @at ini3al3XWW lanqmto S#l/O ea ABCD tromII
A Isat initial2xltNV Iempato B#lAl es ABCD hom h

A ISatfnltlal lxlOWla ~ to B#l/O aa ABCD fromk

Oa
nalamp 1,2,3,4 ~ SW TIO-3 18 Cxxol Note 9

hrnpa1,2,3,4 ~ SW TlL13 19 Cxxol Note 9
hnpa 1,2,3,4 j SW Tl&3 20 Cxxol Note 9

A @etkWal lxlWbmpa to 8#lKl ae AB fromIarnpa5,6 { SW TIO-3 21 Cxxol Note 9
A ~SetSRCA SIS Faadaok oorrtrdto RsdlarrodCurrent- 1~ ! SW Tl&3 72 Cxxol Note 9
A 134 SRCA t-arrp 0verVott4 Enabkr/Disable-r3/l \ Sv

ne
na
rra
na
na

ne

ageShutdownto t N T103 73 Cxxol Note 9
A /set SRCA krp Lavalto High/Low= l/Q Highla normakLow i

imightbe ueadnearand of life I SW TIO-3 74 Cxxol Note 9

!Sd SRCA lSmOSb 0FFAWAV1CVW20AV30- B# ~/001/010 i

13,44 SRI 1 SET_SR_lAMPLEVEL TO HIGI-ULOW

13,35 SR12 SET_SR_D4MPS TO 0FFiWlrVV10iW20/W30 C ~/011/100,SRk”Sh~ at&ota lampaat Flt SW autotogglaa I SW T1 @3 75 Cxxol Note 9 ne
~OFFbr aequantblSR12 uae (aaa’Tl@22 bgk)

\.SatSRCA 3 mb oontig-- Fittarwheel podtbne #l=atep O=ND ~
A ~Fitter,#2=atep20=Opan (tirryHome),**teP 40~r*r ~~1 I ~ sw T1~11 na

;#4.step 80=OrdarFlt#2,#5=atep 80=OrderFM3, #6=dap 100;
Cxxol Note 9SR13 SE7_SR_MTR_GRP

WITH WH D#X, SL D#X,
GR D#XXXXX

29,33 rra

~.Baamcombhrer. !
~Slitmb poai30rIn#1.dep kAloog Tradr Retida, #2fitep ~
i24=Akng Sean Ratkle (ttmyHome),#3.at~ 4S=SlitRetkle ~
~(hardatop just babre dq O& beyondatap4& Gratingmb ;
\atqmto D#XXXXx (~llW); GRdepinoreawd~r~se=mb~
:Cwlccw. I

29,M
40 SR13 Continued

,..
IStep SRCA Fittertied DU)O(Xsteps(120 max) ForwardA!
{Sedward (-mb CW/CCW=dap hrcraaaa/daorease I SW T1W6 na Cxxol Note 9

A !Was HALT_SR_WHL_MTR ! SW TIo-7 na Cxxol Note 9

SR14 STEP_SR_WHEEL
BY D#XXX
FORWARD/BACKWARD

315 SR SPARE

Oa

na23
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PF
Chg#

23

38

13

44

44

TABLE IO-25A, MODIS COMMAND LIST
Sortby Subayxitem -- Sss Notaa -- Ganetnl User Intend extends through Colwrrn 4-- Sha&daraa indicates S/C pt-pt omda to MODIS. 4417

1 2 3 \ 4a 4b 5 6 7 8 9 10
~Safe/ cd op Code Fr/P CP HW CP HW HW

Subsys OASIS Command Name Qualifier or Value ! Use ~ Te Table lD# Address Data Loc

SR16 STEP_SR_SLIT
BY D#XX ‘Step SRCA errtranca/dt elitD#XX steps (48 mex)

~ SW TIO-6 na Note 9 ~~ A ~FWa~C~ard (=m~ Cwccw.step Increaseddecreeee) .
FORWARDIBACKWARD , ,

Cxxol na

SR17 SR SPARE ~ iWas HALT_SR_SLT_MTR ! Sw TIO-7 na Cxxol Note 9 ~

BY D#XXXXX
na

SR18 STEP_SR_GRT
“StepSRCA gratirrg/mkrorD#XXXXX atepa (61,199 rnax)‘Ai

1

FORWARD/BACKWARD \Forwardr13ackward(- mtrCW/CCW-atW lnoreae/dacraese)

+

SW TIO-6 na Cxxol Note 9
i

m

WITH BURST D#XXX, STEPS ~
..-— —-

SR19 STEP_SR_GR_BSS D#XX, SCANS D#XXX,
~SurststepSRCA greting:D#XXX burete(255 max), D#XX etape~ Sw T, ~1 z na

Note 9 ~i A ](63 max) Forward/Backward,D#XXX aoanpauae (255 rnex) i Cxxol
FORWARD/ BACKWARD :

na
1

SR20 HALT SR GRT MTR ~Hettetapping SRCA gratingmotor ~ Sw TIo-7 na Cxxol Note 9 ~
SR21 SET SR IR SRC TO ON/OFF

na
i ~TumeSRCA IR souroaON/OFF = 1/0 : SW TIO-3 76 Cxxol Note 9 ~ na

]TG A_ON, S_OFt2 ehouldbe eertyin oommandeequenoato
TGO1 TURN_ON_TGA IR\aaaureproparscar mirrorope& preventPS shutdownii , TIO-2 81 Cxxoo XX4F ~ MMo5Q9cmF

:aviitched* heavy load

~TGB_ON, A_OFR ehouldbe aertyin aomrnandeaquencato !
TG02 TURN_ON_TGB !aaaureproparscan mirroropa& preventPS shutdovmit IR TIO-2 82 Cxxoo XX53 ! MM05Q901F

~tiChed Wth heavy load ~

TG03 TURN OFF.TG ~TGA&B_OFF !R TIO-2 83 Cxxoo XX57 i MM05Q902F
T(304 RESET TQ I lAoUveTG Reaet=O,No Set und, SW atepnl, Olorohg I SWD TIO-3 03 CXX13 5 \ MM05D907,11T
217 +Tota/ Wo CP22 & CP23 & Spares 4

M?IEsi (PF Change Historyfrom EM followsNotes.)
1.

2.

3.

4.

5.

6.

7.

Column 1 is Subsystem 2-alpha code, defined by Table 10 or Figure 11, with sequential subsystem cmd identificationfor short form reference.

Column 2 is OASIS Command Name(16 character limit). CSTOL command consistsof 1) directive or verb, then space, 2) objector external element,
not shown, is “MOD”, then space, 3) attributeor noun with underscaes if needed, then space, and 4) if present, qualifieror value (Column 3).

Column 3 is command qualifierand/or value. For qualifiersof slash form X/x/X, select only one. All items must be specified for comma separated qualifiers.
Oasis values may be binary= B#X, decimal = D#X or hexadecimal= X#X. Multiple bit items partitionedas individualbit values, use ABCD versus XXXX form.

Column 4a containsSafe/Use codes H = Hazard, C = Constraint,A = Advisory (significantextension of Col 4b) & T = Test. H, C, A descriptionsappear in
Table 10-25B. Column 4b providescmd logio/parameterdefinitions& remarks. A few T codes are primarily l&T aides, but may be used on-orbit.

Column 5 is Cmd Type, all via 1553 bus except RS (RS = relay cmd direct by S/C); R = relay cmd; RD = dual relay cmd SW= software, high level, or
macro cmd; SWD = SW controlledHW digitalcommand (has a related Unique ID).

Column 6 identifies1553 bus structureoperationcode by table number. Column 7 identifiesRelay # for Op Code TIO-2, or Parameter # for Op Code T1O-3.
Parameter cmd #s are summarized in Table 10-22 for Flt SW use. Text related to Op Code tables generally provide more detail to Col 4b Remarks.

Columns 8 & 9 contain CP hardware hexadecimaladdress/data locations(MSB left, LSB right). SWD cmds are controlledby a single bit of a
16-bit word (see 10.5.2).

Tl&25a 9705 cmd list
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TABLE 10-25A. MODIS COMMAND LIST
Sortby Subsystem --Sss Notes -- 9enersl User Irrten?at extends through Column 4-- Shsdadaraa Indlcataa S/C pt-pt cmda to MODIS. 4/97

1 2 3 ~ 4a 4b 5 6 7 8 9 10

PF ~Safe/ Cmd Op Code R/P CP HW CP HW HW
Ch@J Subsys OASIS Command Name Qualifier or Value i Use, Remarks , Type Table lD# Address Data Loc

8. Column 10 is hardware Unique ID for the listed function. SW items do not have an unique ID.

9. See Appendix E for PL3095-N02646A MODIS Software Commands for On Board Calibrator Control (addresses internal CP-CE bidirectional serial link
protocolfor commands &telemetry that flow across it). These cmds are DCE type in Column 5.

Jl@25A pF ~ Left ~se #s. [#sl ~
[1]
2.
3.

~j
6.

~]

9.

&

12.
13.

14.
15.

16.

[Iq

18.

19.
20.
21.
22.
23.
24.
25.

8/10/95 34 CO14chgs to reduce character count. No functionalchgs.
8/10/95 CO12chged CP_SC_SPARE to SET_CP_SC SPARE (C.Wilds old rqst).
10/8/95 Chg FO06 RESET_FO to FO_SPARE to elim~natepotentialSPF. Gets automatically reset by FR ea scan.
11/4 /95 Chg FR28 SET_FR_PC_DCR_TH & FR30 SET_FR_PV_DCR_TH to FR_SPAREs.
11/4/95 Delete unused Column 5, then renumber columns.
11/4/95 Chg ECAL to VCAL 4pl for ea PV FPA, e.g., PV05 SET_PWIS_ECAL_V to SET_PVVIS_VCAL, also PV1 1, PV17, PV25
11/24/95 Chg Remarks on FR17-FR21 (e.g.SET_FR_SD_DEIAY) to note unit delay=6.66ps (not 3.33ps) and range=G50 vs 100 units.
12/2/95 Chg FooterEl51840 to 151840.
1/5/96 SM04, 05,06: increase scan count to D#XXX (1 to 128) scans from D#XX (1 to 64) scans. Chg Col 8R9 to na.
1/5/96 SM07: Add “-3.75°/srep” to Remarks Column
1/5/96 Chg Column4 title to Remarks from General Remarks.
2/27/96 Add new FR31 SET_FR_ENC_DELTA to Oto +8191 to facilitate testing.
2/27/96 Revise SR04 to SET_SR_SIPD_HTR TO ON/OFF as part of SR04 decompositionfrom 6 items to indivduaicmds. Reiated chgs are SR09 to
SET_SR_SIS_FB to Radiance/Current, SRI Oto SET_SR_LOV SHDN to Enable/Disabie, SR1 1 to SET_SR_LAMPLEVEL to High/Low, SR12 to
SET_SR_lAMPS to Off/l W/l OW/20W/30W. Note SR12 establ~hes lamps sets to use previousidefined by SR09-SR12.

2/28/96 Add 4 new NSTEP cmds to facilitate test ops:SET_PVVIS_NSTEP, SET_PVNIR_NSTEP, SET_PVSM_NSTEP, SET_PVLW_NSTEP.
2/29/96 Add 3 new FR cmds to facilitatetest ops: SET_FR_BBRADTAB, SET_FR_OFFSEllAB,SET_FR_GAINTAB, TEST_FR_BBRAD with X#XX,
TEST_FR_PVOFFSET with X#XX, TEST_FR_PCOFFSET with X#XXXX, TEST_FR_PVGAIN with X#XX,.
3/3/96 siightname chg to SR05 to SET_SR_Ll 0WX3 from SET_SR_3Ll OW, SR06 to SET_SR_Ll 0WX2 from SET_SR_2Ll OW, SR07 to
SET_SR_Ll OWX1from SET_SR_l L1OW, SR08 to SET_SR_Ll WX1 from S~_SR_l LI W,

3/1 1/96 Parse T1O-25 into T1O-25A & T1O-25B and inserfT1O-25A new Coi 4a H=Hazard, C=Constraint, A=Advisory,T=Test. Add code definitions
to Note 4. Since these codes are evident in Cot 4a, the effected items are not highlightedin PF Chg# COI. Also, revise Col 7 to be FUPiD# & add codes.
3/1 1/96 Chg to FR_Spares: FR14 SET_FR_MEM_APID, FRI 5 SET_FR_MEM_QLK & FR16 RESET_FR_MEM_QLK since Memory Pks wili be redefined

to be additinalEng Pkts.
3/1 1/96 Chg to Spares: CP18 CP_SPARE & FR25 FR_Spare; no longer needed due to revised Flt SW upload process.
3/1 1/96 Chg FR04 to TOGGLE7FR_iNT02 from TEST_FR_SELF. Fit SW test aide.
3/1 1/96 minorname chg to quailfier:to NORMA~EST from TEST/OPERATE; same iogic.
3/13/96 Ciarify BB04 Remarks to be D#DN with typicalvalues, (Later, when typical 5th order poly Eqs are available, qualifiercould be expressed in EUS.
3/15/96 Chg SRI5&SR17 Halt WHL_MTR & SLT_MTR to SR_SPARE. Step rate & short range of these mtrs preciudes practical use of cmd.
3/15/96 Add 3 new test cmds SET_FR_PCDCRDBG, SET_FR_PCDCRPRE TO ON/OFF, & SET_FR_PCDCRPOST.
3/16/96 Add 4 new test cmds SET_FR_PVGNl C, SET_FR_PVOSl C, SET_FR_PCPREOSl C, & SET_FR_PCPSTOSl C. Sets individual PV gairdoffset
and PC preamplpostampoffset.

TlG25a 9705 cmd list
80f9

11323 151840 REV B SHEEX 10-46



TABLE 10-25A. MODIS COMMAND LIST
Sortby Subsystem- - sea Notes -- Qeneral Uaar Interuat extends thrvugh Column 4-- Shaikd area Indloatee WC pt-pt cmds to MODIS, 4/97

1 2 3 j 4a 4b 5 6 7 6 9 10
PF ~Safe/ Crnd Op Code R/P CP HW CP HW HW

Chg# Subsys OASIS Command Name Qualifier or Value ! use Remarks lD# Address Data Loc Unique ID

26.
27.
28,
29.
30.
31.

32.

3/16/96 Add 2 new mtr cmds GET_CP_MTR_HOME WITH MTR D#X, DIR B#X & SET_CP_MTR_SWPOS WITH MTR D#X, STEP X#XXXX.
3/25/96 Add 2 new SW load cmds, CP26 SET_CP_LOG_STATE & FR46 SET_FR_LOG_STATE.
4/6/96 Chg FR26 name to SET_FR PKT_TYPE from SET_FR_SCl_PKT to be compatible with other new cmds/tlmy.
4/24/96 added SRI 3 parametric det~ls to Remarks Column.
4/24/96 Clarifiedvalid range of 8-bit D#XXX range
4/24/96 marked CP15 as a chg to priorQualifier from WITH ADDR X#XXXXX to WITH ASTATE X#X (did not get Chg# at time of update). Also, created a
a similarcmd for FRI 5 by revisingit from Chg#l 8 FR_SPARE to SET_FR_RESTART WITH ASTATE X#X.

5/9/96 Correct name on CP from S13_CP_SAFE_MODE to SET_SAFE_MODE.
~has since 5/8/96 151840 Initial Releas~

33. 6/17/96 Clarify l~mitsas DN=98-3908(T=317K-270K inverse function)&add fourthdigit to selectable value.
34. 8/12/96 Correct Col 4b directionremarks forDR14 and furtherclarifydirectionremarks in DR14,15,16 by adding close/open.
35. 8/1 2/96 Correct Col 3 syntax on FR 35,36,37,38&SR12 to match OASIS rqmts.
36. 8/12/96 Add mtr position#s per T1O-11 toSR13 Col 4b to match syntax variables of Co! 3.
37, 8/15/9Chg folowingcmds to spares as listed:CP21 was S=_CP_PK_PWR, FR43 was SET_FR PCDCRDBG, FR44 was SET FR PCDCRPOST, & FR45

38.
39.
40.
41,
42.
43.
44.
45.
46.
47.

— —
was Sf3~FR_PCDCRPRE.

— — — ——

8/19/96 On SR18, correct CW/CCW directionon GR mtr.
9/16/96 Remove Hazard designation011 DR03 OPEN_DR_UL LOCK.
9/26/96 InSR13 Remarks, interchgAlong Track Reticle and!% Reticle positiort#& step #s.
10/17/96 Re-activateFR16 as SET_FR_SCIABNORM TO ABNORM/NORM for gnd flag of known abnormalitiesother than MODIS,
12/9/96 Changed door unlatchand failafe parrafinactuation times to 3 minutesexcept NAD & SDD uniatchtimes to be 6 minutes.
12/9/96 Typo correctionto RC09: T1=83K, not 82K,
4/97 MultipleEO1 122D Incorporationsfor Rev B. See EO1122D (released 970305) for details.
4/97 Direct Rev B chg to revise last part of Remarks on 9904.
4/97 Direct Rev B chg to revise SM07 max step to be 95.
5/97 Direct Rev B chg to add max step counts.

Tl&25a 97”~ cmd list
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5

5

TABLE 1O-25B. MODIS COMMAND HAZARDS, CONSTRAINTS& ADVISORIES
Sortby Cd 4a, then Co/1 -- See Notee -- Sha&d araa Indloatea WCpt-pt ornrk to MODIS. 6/97

1 2 3 ~ 4a 4b
!Safe/

CP05 DISABLE-CP_lMOK ! H ~Dbabbdstatecreates on-orbit rfsk for MODIS not to go Safe by missing SCC iMOtW$aec (1 of 3 Safe cmd paths).

CP07 S~_CP_OPER_MODE TO SRV/SAF/STBY/OG/SCl
] H \ Modes SRV/SAF/STBY/C%/SCl cmd sequences contain doorhcen mirror test motion hazards & on-orbit door motion HW
1 !hazard if door unlatch has not been activated.

CPOB PERFORM_CP_MACRO WITH NUMBER D#KX ‘Macro cmd sequences might contain doodacan mirror test motion hazards& on-orbft door motion HW hazard If door unlatch
H{

ihas not ben activatd. Each wIII have to be IctlviduallyIdetified.. . .. ,..,.....:,,,
~$

t
H @erffy Intent&organization of uploads. Mbrnanagment could create major HW hazard wfth loss of operational control,... ............ .... . .,.

ag~mw~~w~gmm~ I H !Verfiy Intent& organization of uploads. Mlsmanagmant coufd create major HW hazard with lose of operatbnal controf,

DR04 SET-DR_SVD_UL TO OfWFF ~ H jPremafure door unfatch can create a HW Integrity hazard during WC preshlp or prelaunch activities.

DR05 SET_DR_NAD_UL TO ONW-F ! H IPremature door unlatch can create a HW integrity hazard during S/C prashlp or prelaunch activities.

DR06 SET_DR_SDD_UL TO OfWFF ~ H ~Premature door unlatch can create a HW integrity hazard during S/C preahip or prelaunch activities.

DR09 MOVE_DR_SVD TO CLOSEDK)GtOPEN ~ H ~Can create a test motion hazard&test/on-orbit HW hazard If door unlatch has not been activated.

DR1 O MOVE_DR_NAD TO CLOSED~PEN ~ H jCan create a test motion hazard& testlorr-orbit HW hazard if door unlatch has not been activated.

DR13 MOVE_DR_SDD
TO CLOSEDISDD ~ H c ~Can create a teat motion hazard& tesflon-orbit HWhazardifdoorunlatchhasnotbeenactiiated.SDDthermalconstraintis
OPENISCREEN OPEN i’ ito wait 5 minutes for further SDDODSiftheSDDhas been run contlnuoulsv for one minute.

DR14 STEP_DR_SVD BY D#XXXX lN/OUT H ~Can create a teat motion hazard& tesf/on-orbit HW hazard If door unlatch has not been acthrated.

DR15 STEP_DR_NAD BY D#XXXX lN/OUT \ H !Can create a teat motion hazard& tesf/on-orbit HW hazard if door unlatch hea not been activated.

DR16 STEP_DR_SDD BY D#XXXX INIOUT Can create a test motion hazard&test/on-orbit HW hazard if door unlatch has not been activated. SDD thermal constraint is

~_@@~@$

~ H,C ~
~towatt 5 minutes for further SDD opa if the SDD has been run continuoulsy for one minute.

~ H jCan result in Irreveraabfe on-orbit HW hazard as Ist of 3 or 4 sequential commom FS crmts to force door(s) open....... .
DR23 CLOSE_DR_FS_SW2 ~ H ~Can result In kreveraabte orr+rbff HW hazard as 2nd of 3 or 4 sequential common FS cmda to force door(s) open.

DR24 FIRE_DR_SVD_FS 1 H ~Canresulth irreversebfeon-orbitHWhazardasfinalof3 sequentialNADFScmdstoforcedooropen.
DR25 FIRE_DR_NAD_FS ~ H ~CanresultInIrreversabfeon-orbitHWhazardaaffnalof3 sequentialSVDFScrndstoforcedooropen.

DR26 TURN_ON_DR_SDDFS i H !Can result in kreveraab!e on-orbff HW hazard as final of 3 sequential SVD FS crnds to force door open.

DR27 SET_DR_SDD_FS TO ON/OFF ~ H ]Canresultinkreversabfeon-orbitHWhazardasfinalof4 sequentialSDSFScrndstoforcescreenclosed& dooropen.

SAO1 TURN_ON_SAA ! H iCan create test motion hazard. Also, verify constraint that onfy one side is normally On. SAA& SAB can both be ON.

SA02 TURN_ON_SAB j H iCan create test motion hazard. Also, verify constraint that only one skis Is normally On. SAA& SAB can both be ON,

SA03 TURN_ON_SA_AB ~ H \Can create teat motion hazard. Also, verify constraint that onfy one side Is normally On. SAA& SAB can both be ON.

SS01 TURN_ON_BBA \ C ~Shouldbe preceded by CEO1 or CE02, otherwise heated BB has no bang-bang CP control &is ON at full current.

BB02 TURN_ON_BBB ~ C @hould be preceded by CEO1 or CE02, otherwtse heated BB has no ban@ang CP control & is ON at full current.
CP15 SET CP RESTART WfTH ASTATEX#X ! C ~Verlly proper CP address atate otherwtee new RAM bad could resuft In stgnificarrtamount of nonfunctional subsystems.

FR07 SET_FR_RATE TO DAYrNIQHT ~ C \Concurrence of FOT Is required for any data rate chg, otherwise S/C data resources maybe exceeded.

FR06 SET_FR SCl_APID TO D#XXX ~ C jConcurTence of FOT & EtXX fe required for any APID chg.
FR11 SET_FR_ENG_APID TO D#XXX i C ~Corrcumenceof FOT & EDOS la required for any APID chg.

FR15 SET_FR_RESTART WITH ASTATE X#X ! C !Verffy proper CP address state otherwfse new RAM load could resuft in slgntfiawit amount of nonfunctional subsystems.

FR23 ENABLE_FRA_EPWRT ~ C \Verffy intent& organization of upbads. Mismanagementcould result In cumbersome recovery process.

FR24 ENABLE_FRB_EPWRT ~ C !Verfiy Intent& organization of upbads. Mlsmanagment could result In cumbersome recovery process.

PCO1 TURN_ON_PCLWA ~ C $/erffy constraint that only one side is normalfy on. PCLWA & PCLWB can both simufteneously be ON.

PC02 TURN_ON_PCLWB ~ C IVerify constralrrt that only one side is normaffy On. PCLWA & PCLWB can both simuftaneouafy be ON.

PC03 TURN_ON_PCLW_AB ~ C ~Verftycmnstralntthat only one side is normefty on. PCLWA & PCLWB can both simultaneously be ON.
gm~~~~g~; ~ C ~Verifyconstraint that only one side Is normally CM. PSI & PS2 can both simultaneously be ON.
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TABLE 1O-25B. MODIS COMMAND HAZARDS, CONSTRAINTS& ADVISORIES
Sortby Cd 4s, then Co/ 1-- Sea Notes--Shaded area Indioatea S/C pt-pt mnda to MODIS.

1
s/97

2 3 i 4a 4b I
PF

Ch@

5

5

5

5

I I 1Safe/l I
I

j C !Verify constraint that only one side Is normaffyOn. PSI & PS2 can both aimuttanacuafy be ON.

C ~Verifyconstraint that only one side Is normally On. PS1 & PS2 can bath slmuffanacusly be ON.

PV06 SET_PWIS_lTWK_V TO X#XX C !Verify intent to chg FPA bias efther for test or on-arbti tweak, Propar bias ISneeded for normal operation.

PV12 SET_PVNIR_lTWK_V TO X#XX 1 C \Verity intent to chg FPA bias either for test or on-orbit tweak, Proper bias Is needed for normal cperatian.

PV19 SE7_PVSM_llWK_V TO X#XX C \Verffy Intent to chg FPA bias either for test or on-orbit tweak. Propar bias Is needed for normal operation,

PV20 SET_PVSM_VD~_V TO X#XX !c~v

PV27 SET_PVLW_lTWK_V TO X#XX ! C ~VertfyIntent to chg FPA
I

PV28 StT_PVLW_VDET_V TO X#XX iciv

RC02 TURN_ON_RCLWHTR ! C ~RCO1 related tlmy must be turned On prior to RC02, otharwfse there will be no heater function.
I

RC06 TURN_ON_RCSMHTR ~ C !RC05 refatad tlmy must be !

RC11 TURN_ON_RCCSHTR ~ C !RC1O related tlmy must be [

RC15 TURN_ON_RCISHTR I C !RC14 refated tlmy must tm I

RC19 TURN_ON_RCOSHTR ! C !RC18 related tlmy must tM turnad On prior to RC19,

SR12 SET SR LAMPS TO OFF/lWllOW/20W/30W ! C \D

ferffy Intent to chg FPA bias either for testoron-wbfttweak. Proper bias & needed for normal operation.

,bias either for test or on-orbit tweak. Propar bias is needed for normal Meraticn. I
Ierify intent to chg FPA bias elfhar for test or on-orbit tweak. Propar bias la needed for normal operation.

I

turnad On prior to RC06, otherwise there will be no heater function.

turnadOnpriartoRC11, otherwise there will be no heater function.

turnad On prior toRC15, otherwise there wtll be no heater function,

, otherwisa there will be no heater function.

)0 not turn on lamps if lamp ring temperature excaads 95W. Constrain operating time to minimum needed to conserve lamp

! - :Iife. SW& HW logic rejects invalid lamp combos.

I c ~:~_~,B.oFF; BhOUkffMs@ ~ ~mmand srwuem to assureproper=n mkrm OPS& preventps shtiwn Mstichad with
~

‘TG B ON A_OFR shouldbe eartyin commandaaquenoeto aaeureproperscanmirroropa & preventPS ehutdownit atichad vdtb
\ c ~ha -Q

, A ~Maxtemp*s317K. Normal heatedptis315K in TV, about 312K in ambiant. Coarse cmd data may not yield exact~

1 !desired pt, but tlmy @ uniform. TK-v*DN has inverse relation, e.g ., 300K@#692DN, 313K=D#204DN & 315 K=D#f151 DN,
, ~ ~Places CP in uptoad mode with minimum Flt SW C&T resources. No tlmy ia generated & onfy cmds related to memory load,1

restart are processed, after the foad la complete.
I mtr positions are SW step count from Home, whkh can be at limit or a midpt of ranga. If any Reset occurs while

~n
\mtr is awav from Home& position is unknown. CP24 is usad for recovery: . For OBCS, beat direction is needed. doora don’t,

raet, and known position doesn’t match tlmy, CP SW step count can be reset by CP25. See 10,8.4,

——

TGo1 TURN_ON_TGA

TG02 TURN_ON_TGB

““- “L, _w”_, , , .

.,, ,,, ,v, ,,, ul?n, ”,” WWA

. ..—. . .—— -———

/s-.. -- A- ..+- A,., -*... WITH MTR D#X. STEP i. ilf there’s been a R@
! A !lflll 10h& lo.fj.l~c. I........ ... x t.“. ”. , ““ !

~ A ]This shoukt normally be enabled.

\ A [Both survival heaters are normafv end

E-$$maMm5gaw% ~ A ~Both survival heaters are nor......>>............... .. ..
PV29 ENABLE_PV_ECAl j A ~Normallyenabled to alfow a

RC08 SET_RC_CFPA_TEMP TO TliT2/T3 i A @ets LWIFUSMIR CFPA htrs to T1 =S2WT2C
1 1

SM07 STEP_SM_MIR
BY D#X- “--’’’---’
BACKW

-1
bled. i

rmafv enabled, 1

III PV FPA sides to invoke acal or chra subtractbn rmcess. If crroblams.allows alobal PV dis~

mu T3=86K HW satpoint.
r-

Normally, only ti—

—,—..- .._ ~._.
htr is on at a

-—. . .
I time.

M runvmrwi

-. .-...VARD A ~lndfvidualstep cmds shoukt not be attempted if higher level combined mtr stepping lain process.

/,20W,30W sets. 4&6 are small usahmarea. LOOIamo bra.

a are 1,2,3,4& 1Ws are 5&6. 1,2,3 rotate aa 10W,2OW,3OW sets. 4&6 are small usahparaa. Lag lamp hrs.

s are 1,2,3,4

SR05 SET_SR_Ll 0WX3 TO B#ABCD (4 items)

SR06 SET_SR_L10WX2 TO B#ABCD(4 items)

SR07 SET_SR_Ll OWX1 TO B#ABCD(4 Items)

SR08 SEf_SR_LIWXl TO B#AB(2 items)

SR09 S~_SR_SIS_FB TO RADIANCE/CURRENT

SR1O S~_SR_LOV_SHDN TO ENASL13DISABLE

SRI 1 SET SR LAMPLEVEL TO HIGHA.OW

~ A ~lOW lamp IDs are 1,2,3,4& lWS are 5&6. 1,2,3 rotate as 10M

~ A \lOW tamp IDs

~ A @OW farrrplDs

~ A ~lOW lamplD:

& 1Ws are 5&6. 1,2,3 rotate as 10W,2OW,3OW sets. 4&6 ara small usakparaa. Lag lamp bra.

s are 1,2,3,4& 1Ws are 5&6. 1,2,3 rotate as 10W,2OW,3OW sets, 4&6 are small usahparas. Log lamp bra.

famp output has feedback control bv SiPd Radiance or bv Iamo Current. Radiance control ia normal selection.[ A :SRCA SISI

! A ~SetSRCA Lamp OverVoltage Shutdown to Enable/Disable=l /0

Iifa. Iselection for— beginning of
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TABLE 10-25B. MODIS COMMAND HAZARDS, CONSTRAINTS & ADVISORIES
50H by Cd 4a, then Col 1-- Sea Notae -- Sha&d area hroYcataa SIC pt-pt omde to MODIS. 5/97

1 2 3 ~ 4a 4b
;Safe/

Subs S OASIS Command Name Qualifier or Value use~ ~tion of Hazard~I

SR13 SH_SR_MTR_GRP
WITH WH DuX, SL D#X,
Cn rwYYYYY ~ A ~Establishsa particula; poeitlon for each SRCA mfr. Generally, only 1 of 3, mtrs would chg positions in suceaalve test steps.. .. ..,r.., ”...,.

*

SR14 STEP_SR_WHEEL
BY D#XXX

\ A ~Individual step cmds should not be attempted if higher level combined mtr stepping is In process.FORWARD/BACKWARD , ,

SR16 STEP_SR_SLIT
BY D#XX j
FORWARDiBACXWARD A \lndividual step cmds should not be attempted If higher level combined mtr stepping Is In process.

SR18 STEP_SR_GRT
BY D#XXXXX i
FORWARDIBACXWARD A ~lndwidualstep cmds should not be attempted If higher level combined mtr stepping Is in process.

.,
WITH BURST LMXXX,STEPS ~ !

SR19 STEP_SR_GR_BSS D#XX FORWARD/ BACKWARDj A iltsad after grating is In area to steri coflects. Sets perfodlc step interval, # of scan colleds per pt, & totat # of pts. Step

SCANS D#XXX ~intervalshould be subtracted from Initial pt as the 1st step pt will occur before taking collects.

FR17 SET_FR_SD-DEl

FR18 SET_FR_SR_DEl

I FR19 SET_FFi_BB_DEtiY TO IWO(X

I
;;

FR04 TOGGLE_FR_lNT02 ! T~

LAY TO D#XXX \ T {Cmd will also result In tlmy word FR_CS_SCl_NORMAL chg from YES to NO

LAY TO D#XXX ~ T \Cmd will also result in tlmy word FR_CS_SC1-NORMAL chg from YES to NO
i T !Cmd will also reeutt in tlmv word FR ( from YES to NO

~ T !Cmd wIII also resuff in tlmv word FR

FR31 SET_FR_ENC_DELTA TOO, -8192,+8191 1 T :Crnd will

FR32 S~_FR_BBRADTAB TO NORMAWEST ~ T ~Cmd will also resutf in tlmy word FR_

WTEST ! T !Cmd will atao resutt in tlmv word FR

AAL chg from YES to NO

_CS_SCl_NORMAL chg

FR20 S~_FR_SP-DELAY TO D#XXX ~ T ~Cmdwill also result In tlmy word FR_CS_SCl_NORN

FR21 S~_FR_EA_DEtAY
. .

TO D#)D(X _CS_SCl_NORMAL ch~ from YES to NO

FR26 SET_FR_P~_TYPE TO NORMAUTEST ! T ~Cmd All afso resuit in tfmy word FR_CS_SCl_NORMAL chg’L
II also reeutt in tlmy word FR_CS_SCl_NORMAL chg

I FR33 SET_FR_OFFStiAB TO NORMA ._

CS_SC1-NORMAL CM

_CS_SCl_NORMAL ChfJ

from YES to NO

from YES to NO

from YES to NO

from YES to NO

FR34 SfX_FR_GAINTAB TO NORMAL/TEST ~ T ~CmdVW also reauif in tlmy word FR_CS_SCl_NORMAL chg from YES to NO

FR35 TEST_FR_BBRAD WITH x#xxx ~T~

FR36 TEST_FR_PVOFFSET WITH x#xx ~T~

FR37 TEST_FR_PCOFFSET wlTH Xmcxx ~T~

FR38 TEST_FR_PVGAIN VVITHx#xx ~T~

FR39 SET_FR_PVGNl C WITH B D#XX, C D#XX, V X#XX~ T ~

FR40 SET_FR_PVOSIC WITH B D#XX, C D#)D(, V X#XX~ T :

FR41 S~_FR_PCPREOSIC WITH B D#XX, C D#)O(,V X#XX! T ~

FR42 SET_FR_PCPSTOSIC WITH B D#XX, C D#XX, V X#XX: T :

PC05 TURN_ON_PC_ECAL ~ T ~Cmd will also result in tlmy word FR_CS_SCl_NORMAL chg from YES to NO

PV04 SET_PWIS_ECAL TO 0NK3FF ! T iCmd will also result in tlmy word FR_CS_SCl_NORMAL chg from YES to NO

PV05 S~_PWIS_VCAL TO X$XX !Ti

PV1O SET_PVNIR_ECAL TO ONK)FF ~ T ~Cmdwill also result in tlmy word FR_CS_SCl_NORMAL chg from YES to NO

PV11 S=_PVNiR_VCAL TO X#XX ;T;

PV16 S~_PVSMIR_ECAL TO OWOFF ~ T ~Crndwill also result In tlmy word FR_CS_SC1-NORMAL chg from YES to NO

PV17 SET_PVSM_VCAL TO X#XX 1 T!

PV18 SE7_PVSMlR_CSUB TO 0t4/OFF I T ~Cmd will also result In tlmy word FR_CS_SCl_NORMAL chg from YES to NO

PV24 SE7_PVLW_ECAL TO ONK)FF i T ~CmdwIII also resuft In tlmy word FR_CS_SCl_NORMAL chg from YES to NO

PV25 SET_PVLW_VCAL TO X#XX !T!

PV26 S~_PVLW_CSUEf TO ONIOFF ~ T ~Cmd will also rasuit In tlmy word FR_CS_SCl_NORMAL chg from YES to NO
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TABLE 10-25B. MODIS COMMAND HAZARDS, CONSTRAINTS & ADVISORIES
Sortby Cd 48, then Co/ 1-- See Notee -- Shaded area Indloatea WC pt-pt ornda to MODIS. 6/S7

1 2 3 i 4a 4b
3

PF ~Safe/
Chg#/~ OASIS Command Name Qualifier or Value~ ! use

=

PV31 SET_PV_MEM

PV32 SET_PWIS_NSTEP

PV33 SEf_PVNIR_NSTEP

PV34 s- ~U~~ MS7FP

PV35 SET_PVLW_NSTEP
102 <-?-nfal

TO ROMIRAM j T !Cd will also result in tlmy word FR_CS_SCl_NORMAL chg from YES to NO

TO D#XX jT~

TO O#XX iT~
10 IMm i Ti

4/6t96

w (No PF Chgs as Table 10-25B is new for initialrelease.)
1. This table providesa brief descriptionof the H = Hazard, C = Constraints,& A = Advisorycodes in Table 10-125A Commands List. No remarks are provided for

T = Test Codes. The table serves as a vehicle to groupthese in one place.

2. Fit SW macrosor groundtest cmd sequence macros, that containa hazardous cmd(s) should have a ground operational halt applied external to the macro/cmd
sequence before it is executed. It is not necessary to place additionalhalts to the interiorof the macro/cmd sequence priorto each cmd that poses a hazard.

TIO-25B PF Ch nae HI
[1] 4/7/96 Cha~ged tab;~itle to MODIS COMMAND HAZARDS, CONSTRAINTS & ADVISORIES from MODIS

ry

COMMAND LIST - BY TYPE.
2. 4/6/96 Chg FR26 name to SET_FR_PKT_lYPE from SET_FR_SCl_PKT to be compatible with other new

cmds/tlmy.
— —— —Changes since 5/8/96 Initial Release————

[3] 8/15/96 Delete FR43, FR44 & FR45. These became spares in TIO-25A. See TIO-25A for prior names.
[4] 9/16/96 Removed DR03 OPEN_DR_UL_LOCK from list.
5. 4/97 Multiple EO1122D Incorporations for Rev B. See EO1122D (released 970305) for details.
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TABLE 10-26. MODIS CP INTERNAL CONTROLS
S/9;

1 2 3 4 5 6 7 8 9 10
Cntl (Not Hw HW HW

Subsys Name General Remarks (Not used) Type used) Address Data Loo Unique ID

Not of Interaat to General End User -- Saa Notes at table bottom for description of columns.

CP digital Internal contro/s are similar to Table 1(P25 SWD comman&.

CPIC CMD_NAD_BIT_O ~NAOdoormotorcontTol ~ DIC 4XX02 o~ MM05D803

CPIC CMD_NAD_BIT_l INAD doormotorcontrol \ DIC 4XX02 1! MM05D804

CPIC CMD NAD CLK PLS !NAD doormotorcontrol ! DIC 4XX02 2i MM05D805

CPIC CMD–SDD–A C~K PLS !S00 doormotorcontrolA i DIC 4XX02 3! MM05D808

CPIC CMD_SDD_A_PH_l ~SDDdoormotorcontrolA ~ DIC 4XX02 41 MM05D806

CPIC cMD_sDD_A_PH_2
riSODdoormotorcontrolA \ DIC 4)0(02 5~ MM05D807

CPIC cMD_sDD_A_PH_3 ~SOD doormotorcontrolA ~ DIC 4XX02 8! MM05D812

CPIC cMD_sDD_A_PH_4 @DD doormotorcontrolA j DIC 4X)(O2 7/ MM05D813

CPIC CMD SDD B CLK PLS !s00 door motorcontrolB ! DIC 4)0(02 8! MM05D811

or motorcontrolB i DIC

)–B–PH–4 ISDD dwr motorcontrolB ~ DIC

I CPIC CMD SDD B PH 1 @DD dwr motorcontrolB ~ DIC 4X)(O2 9! MM05D809T

CPIC cMD_sDD_B_PH_2 ~SDD dwr motorcontrolB ~ DIC 4X)(O2

CPIC CMD_SDD B PH 3 !S00 dw

CPIC CMD_SDC_

CPIC CMD SVD BIIIT O !SVD door motorconb~ i DIC

4)0(02 B; MMO

4X)(O2 C ~ MMO

4XX02 D: MM05D800T

t CPIC CMD-SVD-BIT-l iSVD door motorcontrol ] DIC 4XX02 E: MM05D801TI

I CPIC CMD~SVD~CL~_PLS ~SVD door motorcontrol ~ DIC 4)(XO2 F~ MM05D802T

CPIC sPARE_D_cMD_4 ~CPspare internalcontrol j DIC 4XX04

CPIC sPARE_D_cMD_5 \CP spare internalcontrol \ DIC 4XX04

CPIC sPARE_D_cMD_6 ~CPsparsinternalcontrol ~ DIC 4)004

CPIC sPARE_D_cMD_7 !CP spare Internalcontrol i DIC 4)(XO4

CPIC CMD_A/B_SAM_TM_CLK ISAM muxcontrul i DIC 4X)(O4

CPIC CMD_NB_SAM_TM_RST ~SAM mux control ] DIC 4)0034

CPIC SPARE D CMD A/Bl O iCP ware htemal control ! DIC 4XX04

41 MM05D)COCl

5 I MM05D)OO(T

6 MM05D)DO(T

7! MM05DXXXl

8 i MM05D026,281
~
9 ? MM05D027,291

Al MM05DK)DCI

CPIC SPARE_D_CMD_A/Bl 1 ~CP spare htemal control ~ DIC 4)0(04 B! MM05D)DD(l

CPIC sPARE_D_cMD_NB12 ~CPspare internalcontrol
z
i DIC 4mm4 c; MM05DXKKT

CPIC sPARE_D_cMD_A/B13 ~CPspare htemal control { DIC 4xxo4 D! MM05DXXXT

CPIC sPARE_D_cMD_A/B14 !CP spare internalcontrol ~ DIC 4XX04 E~ MM05DXXXT

CPIC sPARE_D_cMD_A.@15 ~CP spare internalcontrol ~ DIC 4X)(O4 F: MM05DXXXT

CPIC SPARE_CMD_28U27 :CP spars internalcontrol ; DIC C)(X13 D! spare

2 CPIC CMD-A&B_FAM_TM_CLK ~FAM muxcmtrol ~ DIC C)(K13 E ~ MM05D022,24T

2 CPIC CMD_A&B_FAM_TM_RST ~FAM mux control j DIC CXX13 F ~ MM05D023,25T

31 .c-Tots/ cf/g/ta//nterna/ controls
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TABLE 10-26. MODIS CP INTERNAL CONTROLS
. m-,

P
ch

1

1 2
O/v/

3 4 5 6 10
Cntl (;ot Ffll H9W

Subs s Name
HW

Not used General Remarks Not Used T us~ _ (), _y () ypa ad) Address Data Loc Unique ID

Not of /ntersst to End Usur -- Sse Notes at tsblo bottom for desorlptlon of Co/umns

Indkfdual controls are needed in some cases to build coupled commands in Table 10-25.

CPIC CMD_ROM_WRN_A_DISABLE lNot used Individually

“iN~~indMdually
~ RIC CXXOO )()(62 : MM05Q302F

CPIC CMD_ROM_WRN_B_DISABLE
-—-—— ..——.

I RIC Cxxoo )(X5A i MM05Q303F

CPIC SPARE !Retay06_OUT_9 ~ Rlc Cxxoo )Ot47 ~

CPIC SPARE

spare

~Relay1l_OUT_3 ~ RIC C)(XOO XX52 ~

CPIC SPARE

spare

jRelay 12_OUT_2 ~ RIC CXXOO )C(59 j

CPIC

spara

SPARE iRelay 13_OUT_6 ; RIC CXXOO X)@ !

CPIC

spare

SPARE ~Reley13_OUT_7 ~ RIC C)(XOO )0(66 ~ spara

PCIC TURN_OFF_PCA_ECAL ~TumsOFF PC A elex calibration ; RIC Cxxoo XX55 j MM05Q021F

PCIC TURN_OFF_PCB_ECAL ~TurnsOFF PC B elex calibration ! RIC C)(XOO XX56 I MM05Q023F

PCIC TURN_OFF_PCLWA !PC A_OFF, A&B hava IndhfidualOn/Off cmds ! RIC Cxxoo )(XOB \ MM05Q016F

PCIC TURN_OFF_PCLWB !PC B_OFF, A&B hava individual0rM3ff cmds \ Rlc C)(XOO XX17 ~ MM05Q019F

PCIC TURN_ON_PCA_ECAL ~TumsON PC A elex calibration ~ RIC C)(XOO )0(50 ~ MM05Q020F

PCIC TURN_ON_PCB_ECAL ~TumsON PC B alax calibration \ RIC C)c(oo )0(54 j MM05Q022F

PCIC TURN_ON_PCLWA ~PC A_ON, A&B have indkddualOr@ff cmds ~ RIC C)c(oo X)(O7 i MM05Q016F

PCIC TURN_ON_PCLWB ~PC B_ON, A&B have individualOnK)ft cmds j RIC C)C436 XXOF ~ MM05Q017F

PVIC ENABLE_PVA_ECAL \PVA enable efax cd & chrgsubtraction i RIC C)(XOO X)(O9 ~ MM05QOOOF

PVIC ENABLE_PVB_ECAL ~PVB anabla elex cd & chrg subfraction ! RIC Cxxoo )(X5C ! MM05QW7F

SAIC SET_SA_HIGAIN !Sets Scan AaayA to highgain j RIC CXXOO )C(l D ! MM06Q705F

SAIC SET-SA_LOGAIN ~SataScan AasyA to lowgain (normalaelec60n) i RIC C)(XOO XXIE i MM05Q706F

SAIC SET_SB_HIGAIN ~Satascan AssyB to highgsin
T
~ RIC C)C020 M(6O j MM05Q707F

SAIC SET_SB_LOGAIN ~SatsScan AssyB to lowgain (normalaaka%on) ~ RIC C)(XOO )0(61 ~ MM05Q708F

SAIC TURN_OFF_SAA ~Scan Aaay B_ON, indMdud A, B cmds ~ RIC C)c(oo X3(ll : MM05Q703F

SAIC TURN_OFF_SAB ~ScanAssy B_OFF, indtiual A, B cmds ~ RIC C)c(oo X)(IC \ MM05Q704F

SAIC TURN_ON_SAA ~ScanAssyA_ON, indMdualA, B cmds ! RIC Cxxoo )(X19 ~ MM05Q701F

SAIC TURN_ON_SAB !Scan Aaay B_ON, lndMdualA, B cmds ! RIC CXXOO )O(lA ~ MM05Q702F

~ <-Total relay internal controls
C- - r-4-# ;-- I.. A-LJIAJ* C.IA,—-J- ,Ll,fl, -IL--4 ..,---- a,., —–—.-—,..–—. a -— -...–,
-w -- I UIUJ u IWU W3 n w a o w WICJS p7n-ufwcr vmea; s w=gerreraf rorm a spscmc)
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TABLE 10-26. MODIS CP INTERNAL CONTROLS
5/97

1 2 3 4 5 6 10
pf Cntl (:ot A H9W HW

chg subs s Name~ (Not Us General Remarks (Not Used) Type used) Address Data Ltx Unique ID

-

1.

2.

3.

4.

5.

6.

7.

Column 1 is Subsystem 2-alpha code, defined by Table 10 or Figure 11 with an IC internal control suffix.

Column 2 is name

Columns 3,5 & 7 are not used.

Column 4 contains general remarks.

Column 6 is CP Control Type: DIC = digital internal control; RIC = relay internal mrntrol.

Columns 8 & 9 contain CP hardware hexadecimal address/data Iooations. Data location entry for DIC cntl types represents
single bit of 16-bit word (see 10.5.2).

Column 10 is hardware Unique ID for input/outputwiring.

~ Left cot Chg#s relate to thes #s. [#S] are general notes.
1. 9/24/94: TURN_OFF_PCLWA Data Loc )(XO8 to XXOB.
2. 9/21/94: Inter chg names of CMD_A&B_FAM TM_CLK & CMD_A&B_FAM_TM_RST.
3. 9/21/94: Delete 4 CPIC sigs as they are in ac~ve T1O-25A list. UIDS MM05D816T, MM05D817T, MM05D818T, MM05D820T.
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TABLE 10-27. MODIS CP07 MODE COMMANDS
- ,-”

SURVIVAL SAFE

TURNONMODDR.DRV TURN ON MOD DR_DRV

SET MOD DR.SDD.DRVA SET MOD DR_SDD_DRVA

MovE MoD DR_sDD To CLOSED IMOVE MOD DR.SDD 113 CLOSED
MOVE MOD DR.NAD ‘IOCLOSEDIMOVE MOD DR_NAD ~ CLOSED—
MOVE MOD DR_SVD TO CLOSED MOVE MOD DR:SVD TO CLOSED

DISABLE MOD CP_IMOK DISABLE MOD CP.IMOK

SET MOD CP_TMF_BUS TO A SET MOD CP_TMF_BUS TO A

TURN OFF MOD BB TURN OFF MOD BB

kURN OFF MOD SM IIWRN OFF MOD SM

TURN OFF MOD SR TURN OFF MOD SR

‘IURNOFF MOD RCCSHTR ‘IURNOFF MOD RCCSHTR

hURN OFF MOD RCISHTR hTJRN OFT MOD RCISHTR
■

11.JRNOFF MOD RCOSHTR TURN OFF MOD RCOSHTR

TURN ON MOD RCLWTLM TURN ON MOD RCLW’lZM

ITURN ON MOD RCSMTLM
m
ITURN ON MOD RcsMTLMm

TURN ON MOD RCCSTLM ITURN ON MOD RCCS’lZM

tTURN ON MOD RCISTLM hlJRN ON MOD RCISTLM

tllJRNON MOD RCOSTLM
m
hlJRN ON MOD RCOS’ILMI

TURN OFF MOD RCSMHTR ITURN OFF MOD RCSMH’IR

k.JRN OFF MOD RCLWH’IR ITURN om MOD RcLWHTR

TURN OFF MOD CE TURN OFF MOD CE

TURN OFF MOD FI ‘11.JRNOFF MOD FI

‘IURNOFF MOD FO TURN OFF MOD FO

TURN OFF MOD FR ‘IURNOFF MOD FR

‘IURNOFF MOD PCLW ‘IURNOFF MOD PCLW

TURN OFF MOD PVVIS TURN OFF MOD PVVIS

TURN OFF MOD PVNIR TURN OFF MOD PVNLR

TURN OFF MOD PVSMIR TURN OFF MOD PVSMIR

TURN OFF MOD PVLW TURN OFF MOD PVLW

TURN OFF MOD SA ‘IURNOFF MOD SA

(Afterdoorsareclosed-63sec) (Afterdoomm closed-63sec)

TURN OFF MOD DR_PWR TURN OFF MOD DR_PWR

>/Y/

STANDBY OUTGAS (&Science) SCIENCE

URN OFF MOD BB TURN MOD ON ‘lT3A TURN MOD ON ~A

URN OFF MOD SM ENABLE MOD CP_IMOK ENABLE MOD CP_IMOK

URNOFFMOD SR SBTMOD CP_TMF_BUS‘KIA SETMOD CP_TMF_BUS‘IT)A—
URNOFFMOD RCCSHIR TURNOFFMOD BB ‘IURNOFFMOD BB
URN OFF MOD RCISHTR TURN OFF MOD SM TURN OFF MOD SM

E

URN OFF MOD RCOSHTR TURN OFF MOD SR pURN OFF MOD SR

URN ON MOD CEA TURN OFF MOD RCOSH’IR l~RN OFF MOD RCCSHTR

ET MOD RC_CFPA_TEMP TO

The Standby configuration
is the same as the prior
Mode or state, except for
the listed commands.

T1 TURN ON MOD RCLWTLM TURN OFF MOD RCISHTR

‘IURNON MOD RCSMTLM TURN OFF MOD RCOSHTR

‘IURNON MOD RCCSTLM TURN ON MOD RCLWTLM

‘IURNON MOD RCISTLM ‘IURNON MOD RCSMllM

‘IURNON MOD RCOSTLM ‘17JRNON MOD RCCSTLM
■

IIIJRNOFF MOD RCSMHIIZ hlJRN ON MOD RCISTLM

‘IURNOFF MOD RCLWHTR TURN ON MOD RCOSTLM

llJRNON MOD RCCSHTR TURN OFF MOD RCSMHTR

— TURN ON MOD RCISHTR SET MOD RC_CFPA_TEMP TO T1

Spacecraft BDU Commands ‘mmRyo;:;::Mm
~RN ON RCLWWIR

SET MOD SA.HIGAIN
&

● Urvlvaltosafe ‘IURNOFF MOD PCLW ‘llJRNON MOD SAA

t’lJRNON MOD CPA IURN OFF MOD PVLW ‘IURNON MOD PCLWA

ENABLEMOD PSl_SVHTR ‘IURNOFF MOD PVSMIR ‘IURNON MOD PWISA
ENABLEMOD PS2_SVH1’R
ENABLEMOD PS12SHDN
llJRNONMODPSl

af~r3os~issu1553e conuns&d
SETMOD CP_OPER_MODETO SAP

J
lURN ON MOD PWISA llJRNON MOD PVNIRA

‘IURNON MOD PVNIRA ‘IURNON MOD PVLWA

SET MOD PV_MEM TO RAM ‘IURNON MOD PVSMIRA

SELECT MOD FI_PORTA SET MOD PV_MEM ‘K)RAM

TURN ON MOD FIA SELECT MOD FI PORTA
● to s- TURN ON MOD FO_BLKl TURN ON MOD iiA
WC BDU commsnd ‘IURNON MOD F7)_BLK2

TURN OFFMOD PS1PS2A
lURN ON MOD FO_BLKl

‘IURNON MOD FRA TURN ON MOD FO.BLK2

SET MOD FR_PC_DCRCMP TO ON ‘IURNON MOD FRA

SET MOD FR_PV_DCRCMP TO ON SET MOD FR_PC_DCRCMP TO ON

SET MOD Fl_RATE IllDAY SET MOD FI_PV_DCRCMP TO OF

E1. CP07 Mode selection is via the 1553 bus. Flight SW then issues the listed commands.
ENABLE PV_iCAL SET MOD FR:RA-iETO DAY

2. This table is in CSTOL command syntax; Table 1O-25Ais in command name syntax.
‘IURNON MOD CEA ENABLE PV.ECAL

3, Survival entrv/exit reauires spacecraftBDU tWIt commands. See above box. 11.JRNON MOD CEA

_ 4, Safe entry fr;m Survi~al reqkes spacecraftBDU pt-pt commands. See above box. I I
1 a
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20.1 SCOPE

[ Tables in this APP endix are at the back for continuity of limited text.

Appendix B addresses MODIS telemetry, and contains a short telemetry

overview, a definition of type telemetry signals by implementation, a

definition of the functional mnemonic name structure, telemetry lists,

telemetry alarm limits and telemetry scale factor equations. Appendix D

describes command and telemetry relations. It also addresses subsysteni

redundancies and dependencies.

As noted in Section 1.2, the multiple use of this document for

development and test, ICD data definition and operations planning, results in

the inclusion of material that is not of interest to all users. In general,

the left half of the telemetry list in Table 20-2A will be of interest to end

users, while the right half will also be of interest to development designers,

programmers, GSE, integration and test personnel.

The MODIS two-character subsystem abbreviations defined in Figure 11 and

Table 10 are used throughout this Appendix along with full names.

Table 20-2A MODIS Telemetry is presented later, but remarks about some of

its contents are presented earlier as a part of the definition development of

particular parameters.

20.2 MODIS TELEMETRY & FLOW

MODIS telemetry is also called housekeeping telemetry in the sense that

it is used to monitor the general health and safety of MODIS. Housekeeping

telemetry is further categorized as normal housekeeping telemetry and critical

housekeeping telemetry. Critical telemetry is a small subset of major

configuration items, that when assembled with similar items from other

instruments and the spacecraft (S/C) , can be sent over a low rate down link to

the ground from the S/C. For MODIS, critical telemetry is defined as the

items that are directly point-to-point processed by the S/C. They appear with

shading in the telemetry lists. Nomal housekeeping (HK) telemetry is sent to

the S/C over the MIL-STD-1553B Command and Telemetry Bus.

Figure 20-1 indicates the flow of telemetry to the EOS S/C. This
includes the point-to-point S/C processed telemetry and the 1553 bus

telemetry. The electrical interfaces for each type telemetry is defined in

the GSFC 420-03-02 EOS General Instrument Interface Specification, (GIIS).

The source of telemetry signals within MODIS is described in 20.4.

Telemetry points from a particular subsystem side are not redundant.

Internally processed MODIS telemetry does have redundant paths for processing

(it has a side A/B digital telemetry processor, a side A/B analog telemetry

processor, and a side A/B 1553 bus). ‘
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Figure 20-1. MODIS Telemetry Flow Diagram
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20 .2.1 s/c --- b~,-Dolnt level t~ . MODIS provides 18 point-

to-point hi-level telemetry functions as shown in Figure 20-1 and detailed in

Table 20-2A telemetry list. Most relate to the status of MODIS subsystems

controlled directly by the S/C point-to-point commands. A few relate to

closed-for-launch door status.

20.2.2 MODIS provides the

point-to-point passive analog telemetry (temperature sensors) shown in Figure

20-1 and detailed in Table 20-2A telemetry list.

20.2.3 E53 bus ho-eD~a te~. MODIS provides housekeeping bus

telemetry functions shown in Figure 20-1 and detailed in Table 20-2A telemetry

list. The 1553 bus timing and activity schedule was defined in Section 6.

MODIS will provide telemetry for pickup during every 1.024 sec Major Cycle,

but as noted in 5.2, some 1.024 sec sampled data may be old values since MODIS

performs most of its functions based on its 1.477 sec scan cycle. The 1553
bus telemetry frame structure is defined in 20.8.

20.3 TELEMETRY FUNCTIONS BY MNEMONIC NAME

The GIIS requires that telemetry mnemonic names be limited to 16

characters, with the 2 leading characters indicative of the functional use of

the telemetry (configuration, status, voltage, etc). Table 20-1 indicates the

legend for the use of the 2 leading characters, which are to be followed by an

underscore, then the balance of the name. For MODIS, the Type is interpreted

to mean the functional use of the telemetry signal. For example, subsystem
ON/OFF is classified as a configuration Type signal, even though hardware

implementation is generally as a bilevel signal. Also , for the ON/OFF sample,

Status is rejected as a Type in the context that Configuration Information

items are positively controlled by a command selection, whereas Status items

may vary according to other related conditions.

TABLE 20-1. TELEMETRY MNEMONIC NAME STRUCTURE

● 16 Characters: TT_NNNNNNNNNNNNN

● Type(2 characters),_(l character),Name(13 characters)

s Type (TT)

- 1st T is sample type: I - Current

V - Voltage

T - Temperature

B- Bilevel Status

P - Power

c- Configuration Information

N - Numeric (i.e.counters)

S - Status Information

- 2nd T is source: A - Active Analog

D - Pseudo or Derived Data

R - Real or Raw Data

s- Flight SW Generated Data

P - Passive Analog
.., . . .. . . . . . . -..
N“s are Llmlrea co alpnanumerlc characters and the underscore.
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20.4 MODIS TYPE TELEMETRY

MODIS has several types of telemetry in the context of the

hardware/software implementation of the source of its data. Column 8 of the

telemetry list in Table 20-2A contains a Type classification code for each

entry as defined below. Appendix

20.4.1 ~ . Analog telemetry signals which require

the sampled circuit to be ON (or active) are classified as active analog type

telemetry. Examples are voltage and current telemetry, heater controller

temperature sensors, etc. Active analog type are designated by an “A” in

telemetry list Table 20-2A.

20.4.2 ~. Analog telemetry signals which originate

from the FAM (PC) or SAM (PV) flow from active circuits through telemetry

muxes in each unit. They are designated respectively by an “APC” or an “APV”

in telemetry list Table 20-2A.

20.4.3 ~vel . Digital bilevel telemetry signals

indicate the ON/OFF status or bilevel selection state of various subsystem

items. They are designated by a “D” in telemetry list Table 20-2A.

20.4.4 ~tal bilevel t-trv for c~. Digital bilevel

telemetry signals indicate the ON/OFF status or bilevel selection state of

various calibrators, and flow over the CP-CE serial link, rather than directly

to the CP. They are designated by a “DCE” in telemetry list Table 20-2A.

20.4.5 ~ . Some digital bilevel telemetry

signals are processed directly by the S/C rather than MODIS. They are

designated by a ‘DS” in telemetry list Table 20-2A.

20.4.6 ~. Passive analog telemetry does not

require the sampled circuit to be ON (or active). For MODIS all passive

analog telemetry consists of temperature sensors. These signals are generally

processed by a double mux arrangement, with one mux providing an excitation

current pulse, and the other mux sampling the resultant voltage across the

temperature sensor. The temperature sensors are generally calibrated

temperature sensitive resistors, such as thermistors or platinum resistance

thermometers (PRT’s). Passive analog signals are designated by an “P” in

telemetry list Table 20-2A.

20.4.7 bv s/c. Some passive analog telemetry

signals are processed directly by the S/C rather than MODIS. They are

designated by an “PS” in telemetry list Table 20-2A.

20.4.8 ~. Some telemetry is generated from software

(SW), and can vary from simple bilevel information, to digital values from a

given bit word, to packed digital words that have field definitions. They

are designated by a “SW” in telemetry list Table 20-2A.

I Al 113231 151840
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I 20.5 MODIS ANALOG TELEMETRY FLOW

MODIS analog telemetry, active and passive, is processed by a chain of

analog rnuxes, dedicated to particular signal groups as illustrated in Figure

20-2. The muxes are funneled down to a single path by a multi-stage process

to a single analog-to-digital converter (ADC), which provides the conversion

of all analog signals to a digital signal. All muxes have a 16 channel

capacity. Passive muxes have related excitation muxes, which are not depicted

in Figure 20-2. All the individual inputs to the muxes are directly

addressable per the write/read address and data locations listed in the right

side of telemetry list Table 20-2A. The FAM and SAM muxes are not directly

addressable; access to their particular data is described in 20.5.4.

20.5.1 ~. In Figure 20-2, it will be noted that there

are the following groups:

a. Seven active muxes - all active analog telemetry signals are
routed to one of these inputs directly from the monitored
subsystem, except for FAM and SAM signals as noted below.

b. One passive mux dedicated to precision BB temperature
processing.

c. One passive PRT mux for lower range temperature sensors (PRT’s
require a different excitation than thenistors).

d. Five passive muxes for general range temperature sensors.

20.5.2 The resolution conversion of the analog signals

are 8, 9, 10 and 12 bits. Special care is exercised in wiring implementation

of signals to be converted to 12 bits. Also, passive analog signals that are

converted to 12 bits generally use a 4-wire temperature sensor to minimize

errors.

20.5.3 ~. There are various analog references

associated with each of the analog muxes illustrated in Figure 20-2. The

active muxes have voltages from precision resistance dividers, and the passive

muxes have precision resistors. The BB mux has calibrated precision

resistors. These calibration references are listed in the telemetry list

Table 20-2A under the TM Subsystem as a VR functional signal. These

references coupled with the knowledge that many subsystems are monitoring

regulated voltages, should provide excellent data to assess the performance of

the analog telemetry processor, and the ability to track long term variations.

20.5.4 ~. The FAM and SAM muxes flow as a single

line per mux (6/FAM & l/SAM) into one of the inputs of the active muxes in

Figure 20-2. Table 20-2A provides the general input location of the FAM or

SAM mux ports. Specific FAM (PC) or SAM (PV) analog signals are accessed by a

common FAM/SAM mux Reset, then sequentially stepped through the muxes

according to the locations listed in Table 20-3. FAM data automatically flows

from whichever side is active. But the SAM shows data locations of the form

0/1, 2/3, 4/5, 6/7 and 1-->16 . This indicates that the left-hand numbers

provide A_side data and the right-hand numbers provide B_side data. All of

the SAM 1-16 ports per function group are not used (the 0/1, 2/3, etc, are not

the PWB REF designators but correspond to PWB groups which support 4 FPAs.

,
SIZE CAGE COQE NUMBER
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Figure 20-2. MODIS Analog Telemetry Flow Diagram



I 20.6 MODIS TELEMETRY

MODIS telemetry is presented by Table 20-2A MODIS Telemetry List, which

is sorted by Subsystem, then by Mnemonic Name. As needed, Table 20-2B

provides a further definition of some telemetry Items. Subsystems are

identified by the leading 2 character legend in Table 20-1. Preceding 20.2,

20.3, 20.4 and 20.5 have already defined a major part of the Table 20-2A

contents. Notes at the bottom of Table 20-2A also provide summary

descriptions of table codes or other features. Material in these notes are

not repeated at the end of Table 20-2B.

As constantly emphasized throughout this document, all of the data in the

tables will not be of interest to all. End user interest is probably limited

to data through column 7. The remaining columns would be of interest to EW/SW

development, integration and test personnel.

The Subsystem sort of Table 20-2A contains the total telemetry that is

associated with each subsystem. It also includes development telemetry that

has subsequently been turned into spares, as well as, initial hardware

telemetry spare capability (listed at the bottom, not of interest to the end

user) . Spares information is included for documentation completeness.

As noted in the Remarks column, a few items in Table 20-2A also appear in

the Engineering Data Packet, and have similar names. If they first appeared

in the Engineering Data, and were added to the Telemetry List, their name ends

in an “H”. If they first appeared in the Telemetry List, then added to the

Engineering Data, their name ends in “E”.

20.7 FAM & SAM MUX DATA LOCATION

As noted, FAM and SAM analog telemetry data is routed to the analog

telemetry processor (TM) by mux lines. The FAM has 6 analog muxes, one for

each band, Band 31-36, and the SAM has a single mux with mused inputs. The

muxes are not redundant, but they process active A side or B side data for the
FAM and SAM. Each of these muxes has a unique input port location on the

analog telemetry processor as listed in Table 20-2A. As described in 20.5.4,

data from these muxes are not directly addressable, but are accessed by a reset

signal, and then the sequential activation of a step control line to step

through each input port. Table 20-3 provides the particular mux identification

and data location for the FM (PC) and SAM (PV) analog telemetry.

20.8 MODIS TELEMETRY FRAME DEFINITION

The telemetry contained in Table 20-2A, minus the S/C processed items, is

formatted into a telemetry frame that is partitioned into 1 see, 8 sec and 65

sec sample groups (really 1.024 see, 8.192 sec & 65.536 see) for transmittal

over the 1553 bus. A telemetry Master Cycle consists of 64 Major Cycles

(1.024 see), and a Major Cycle contains 128 Minor Cycles (8 mS). Most

discussions occur at the Major Cycle level. Table 20-4 provides the
definition of the telemetry frame. The rationale for its structure is
contained in its notes. Also, the notes
boundaries of each sample group in terms

number of 16-bit words contained in each

words) . MODIS 1553 bus telemetry pickup

contain a figure illustrating the

of the Major Cycle bit ID and the

sample group (512 bits = 32 16-bit

occurs in Minor Cycle 72.
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20.9 TELEMETRY LIMITS & EQUATIONS

Normal operating limits and alarm limits for telemetry values are listed

in Table 20-5 for active analog telemetry and in Table 20-6 for passive analog

telemetry. These limits are also respectively referred to as yellow alarm

limits and red alarm limits. yellow alarm limits are to be taken as a notice

to focus attention on parameters that may be shifting towards out-of-limit red

alarms . Red alarms requires active response to implement action, to verify

other key related telemetry values, or, turn off a subsystem, or, to

immediately shift into a troubleshooting sequence (if one has had prior

definition.) Dependent upon the nature of the subsystem, the reaction may be

to turn it off, and immediately bring the redundant subsystem on line (if one

exists) in order to continue science. Then formulate a troubleshooting

sequence after the data has been analyzed.

The scale factor equations to transform analog telemetry raw data

numbers (DN) into engineering units are contained in Table 20-5 for active

analog items and Table 20-6 for passive analog items. Scale factors for

digitally defined items and software items are contained in Table 20-2A,

column 7.

20.10 TMON TELEMETRY & RESPONSE

The EOS-AM S/C has telemetry monitoring (TMON) and response capability

that is available to instruments. Initial TMON items are the 8 temperatures

processed directly by the S/C (shaded items in Table 20-2A). Responses to Hot

or Cold limit excursions will be defined by separate documentation.

20.11 MODIS TEMPEIUiTURE SENSORS & LOCATION

MODIS contains a generous complement of temperature sensors as listed in

Table 20-2A. They vary in temperature range, accuracy and manner of

implemental ion. The types of temperature sensors vary from diodes, two-wire

thermistors, three-wire thermistors and two-wire PRT’s; They are implemented

as active or passive sensors.

The temperature accuracy generally tracks the readout resolution, which

varies from 8, 9, or 12 bits. However, all 12 bit temperature items do not

have the same accuracy as some 12 bit items, such as, the focal plane, BB and

outgas calibrated temperature points. Twelve bit resolution was selected for

some noncalbirated temperature sensors to show internal subsystem relations

during engineering development and thermal modeling verification. Thus ,

common scale factor equations are provided for many temperature items in Table

20-6 for the lower accuracy temperature sensors. Unique scale factor

equations are provided for the cited higher accuracy temperature sensors in

both Table 20-5 and T20-6.

Temperature sensor locations are defined by engineering drawings for each

of the affected subsystems.

20.12 MODIS DIRECT TELEMETRY PINOUTS/TEST FRAMING

Table 20-7 provides reference information on SBRS RTIU pinouts, which is

STE emulator for the spacecraft BDU.

I Al 113231 151840
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TABLE 2&2A. MODIS TELEMETRY LIST
Sortby Subsystem- - End U.eer Interaat extends through Column 7-- Sea Notes at table bottom.. Shaded area Indiostee SC pt-pt processing. 5k17

1 2 1 314 I 5 I 6 I 7 I 819 I 10 I 11 I 12
Equations

.—
HW Addr I HW I Dasinn

& Limits
. . ----- . .. .

Write/Ftead lData LA ‘--”=””Unique ID
AO TA AO_NIR FPA 12 65 -43 to +85%2 T20-5 ~NIRwarm FPA ternp IA U28 COO03/COO04 5F75 ~ MM11A27T
AO TA_AO_VIS_FPA 12 65 -43 to +85% T20-5 ~V18warm FPA temp ~A U28 COO031COO04 5EF5 ~ MM11A25T

~ P Ull COO03KxM04 3158 ~ APOOA03T
AO TP AO_LWIR_OEtJ

., .- ~ ,. .... . .

12 65 -43 to +85%

AO TP AO PX NZ CORN 12 65
. . .

-43 to +85* T20-6 ~AOP+x -Z comer (4 wire) \P U11 00003/00004 335B ! APOOA07T

na ! APOOAOIT
AO TP_AO_SMIR_LENS 12 65

na

. . .
.— -J-e lens aeay tamp (4 wire) ~P U11 C0!XKtKXW4 32DB ~ APOOA08T

Ao +P_AO_VNDICH_HSG 1~ 85 -43 to +85% T20-6 ~VISiNIRdkhrob housingor mounttamp (4 wire) ~P U11 cooo3/cooo4 30DB ~ APOOA02T
BB CR_BB_A_PWR_ON 18 na na ]BB h AON.BO

., BOFF-O ~ R cmd

I

~Dna 40005 F ~ MM09D27T
BB CR BB SPARE 18 na na ;BB Spare fw& f3

4
4

14

18
18
18
18
18
18
18
18
18
18
10
18

70.75

70,75

29

I AO TP AO LWIR LENS 12 65 -43 to +85oC T20-6 !LWIR eve tensaaav tamDM wira)

2 T20-6 !LWIR oblactiveaaav temg (4 wire) :P Ull COO03KXOD4 31DB ! AP00A04T

.,,.....::<q,y::y::j,:,,,::8 65 -50 to +78% T20-6 ~AOlowerend +2 temn near molar mount(s/C)

-43 to +85% T20-6 !SMIR eye Iena aesv tem~ (4 wire) !P U11 COW3KXK04 325B ! APIX)A05T
I AO TP AO SMIR OSJ 12 65 -43 to +85% T20-6 %MIR ot

)FF.1 , AOFF-O by R cmd ~Dna 4W35 E i MM09D26T
I BB CR BB BPWRON 1 8 na na iBB t% BON AOFF.I.

IBHTR OFF via DOE) ~ DCE na Catol O~na

BB CS_BB_TEMP_SET 12 8 0 to 999 DN ml? {BBti TernpSet Pt D#XXX integerDN. Valid fromDN.338.31 IK to ~ Sw na na
!DN=129.317K NormatDN-183-315K Also in eng T3@5D na i na

BB lR_BB HTRA CURH

:

88 0 to 1.25A T20-6 ~BBHtr A ourren~ataoIn eng T3@5D :5

BB IR BB_HTRB_CURH 8B Oto 1.25A T26-5 ~BB~

BB TP BB TEMPOIH 12 8 270K to 320K T20-8 @bc BBte~ also in eng T~O-5D

, SW U27 na 5572 I MM08A01T
B current alao In ermT3115D : Sw U27 na 5773 1 MMOSA19T,

; Sw U2 na XOOB CEOIAOIT
! Sw 117 nn xnRR I CF(MM9TI BB TP BB_TEMP02H 12 B 276X to 320K T20-6 @c BB tenp; stsoin eng T30-6D

BB TP BB-TEMP03H
------

12 8 270K to 320K
..- ----- --” .. -- .

T20-8 ~obcBB te~ eteoin eng T30-5D j Sw U2 na XlOB I CE01A03T
K T20-6 ]Obc BB term etaoin erw T30-5D ! Sw U2 na X18B CE01A04T

t-
1

BB TP_BB TEMPO

BB TP_BB TEMP05H 12 8 276X to 320K T20-8 ~ObcBB I
~ #2\A# I 1* .- X28B CE01A06T

BB TP_BB TEMP07H 12 8 270K to 320K T20-8 !Obc BB t- also in eng T30-6D i Sw U2 na X30B CEOIAOTT,
BB TP-BB-TEMP08H 12 8 276X to 320}

BB TP_BB TEMP09H 12 B 270K to 320K T20-6 ~ObcBB te~; ah In en; T30-6D [ Sw U2 na X40B CE01A09T

! Sw U2
BB TP BB TEMP1lH

., -––— na X48B CEO1A1OT
12 8 270K to 32( .50B CEOIA1lT

BB TP BB TEMP12H 12 8 270K to 320K T20-6 ~ObcBB ~; elao In en; T363D ~ Sw U2 na X58B CE01A12T

E c i MM09D20T
MM09D21T

14H 12 8 276X to 320t

tw staoIn eng T30-5D ! Sw U2 na )(2OB I CE01A05T
I BB TP BB TEMP06H 12 8 270K to 320K T20-8 !Obc BB tam. ataoin ena T30-5D

K T20-6 !Obc BB termxalsokrermT36-6D na X38B I CEOIA08T

I BB TP BB TEMP1OH 12 8 270K to 320K T20-8 hlm BB temo:alao in ena T30-5D

OK T20-8 @bc BB term also In amaT30-5D i Sw U2 na x

CE CR CE A_ON lB

CE CR CE B ON 18
CE TP CE CAL2 9 65

na

na

na jCal ElectrorrkaAON_BOFF-1 by R CMd ~D na CO(NX
na ~CelElectronkeBON_AOFF.1 by R Crlllt ~Dna COCQE D~l

-43 to +85% T20-6 ~Celcontrolboard2 temp ip U7 cOoo3K.YtOM 21BB ~ MM1OA2OT
lbyS/CRcmd ~ D na

S,UC c-, IS INVAUD ● * : CQOOE E ~ MM05DO08T
a A,.-L,. . L.. -n m-—.I w>%:+>:,

‘“:- .“”” “–’” ‘PA EEP wrftaenable=O,dbable=.
/ CP 1663); ● ● IOFp $?Inc-1-1*#v

A EEP wite enable-b, UIMIU. I VYWU mtmw
-- . -.”.

VW
~:,,,...jti, na na na : MM05KOOOT,.,,,..................

CPA EEP WRE M 1 8 na
JV18Imo umy,w

na !(dobal disableh

:lB na na
~vlaSK thy, CP

............... ..................................................................................................-. .=.,$.,- .,.:.,.,.,+,.-.,+,.~ -~:j:~:-::::.:.. ., ,, ,,,, :(gtobatdisablebyu- low)

CP CR_CPB_EEP_WRE_M 1 6 !Via 1563 thy, CP B EEP vnitaenable=O,disablt ‘
----- .

na na ~
:::::::,:: ............. ...............<...<.............x......................................... @t@ disableby CP 1553); ● ● ,OFF,~I_.= -,,.

f%fR~j~x~_~~~~@_~; 1 8 na na jVla SC thy, CP B EEP writeeneble=O,dlaabte.1 by S/0 R crnd g~~
~(gtobaldisableby CP 1653)

CP CR CF ‘-l by WC cmd
~~~~~~-$ 1 6 na na ~Via SK thy, CP AON_BOFF=O,AOFF.1 by R cmd

IB=1 DyS/ti H Cllld
lDna COO0E i MM06DO09TaIUC I M4Y IS INVAUD ● ●

F
~........................

wwis m na::::.:::::::::$j$i na ~ MM06KOOOT

/,,,,,,,,,.,D C060E 4 \ MM06D500T

~:m V na na i MM05K860T
30N_AOFF=l by WC CMCt \Dna C4NXIE 5 ] MMMD500T

~AONM 18 na na @ 1563 timy,CP AON_BOFF

29 I CP CR CPBONM 18 na na !Via 1553 thmv.CP I,,,,:.:.,,,..... ......lwGRMtii-&#-#-&-&m 1 8
.– .,.-. —

na na ~ViaSC ttmv.CP BON AOFF=O,BOFF-1 bv R cmd
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TABLE 20-2A. MODIS TELEMETRY LIST
M by Subsystem -- End User Interest extends through Column 7-- Sea Notaa at table bottom- - Shaded area indicates WC pt-pt processing. 5/97
1 2 I 314 I 5 6 I 7 I 819 1 10 I 11 I 12 I

chg#

22,57

66

43,64

64

53

65

65

42

54

54

54

55,77

77

77

77

77

77

44

44

44

44
2

42

Remarks

k 18 na na CP T,...>
flrra n.e nir l(spsfe wqm formerlyc

CP CS_CP_MODIS_MOD 3 65 EM/PF/Flm2 ~ ~ ]MWIS MOOel EM=
..- ------- ..--A

CP SS_CP_CMD_ECHO 16 1 na na “’””= “U* “’”u=”
TIO-2 to Tl&21)

CP SS_CP_lMOK_ON 18 na na CPM
TM-L.,

rMF~.0, B-1; alsoIn ang T3(HD io na

2P UPLD reset)

1 na na

fta 7

na ](Spsre WC flt formerlyCP $TD reset) na wired*era
,..--,- . . . . . . . . -, pF=~l, Fl*B#olO, F2@#Jl 1, other sw

ivuluuanvl Usuu na na na na

CP CP SPARE 12 8 na na \Was CS CP PK PWR ~ SW na na na na

CP SS-CP1553 MAJCYC 6 1 Otow na \Ma] Cyo ID D#O-63(MODIS thy placedIn each Min Cyc#72) I SW na na na na
‘=-’”- ‘“”- ‘-”- h CP eseoutfonaaq (let word of bus structure,see Sw na

na na na

AonitorSC IMOK On.lKMf=Q (IMOK Is In Min Cyc#f44);also In eng Sw na
‘9 na na na

B-bitsprovide1-255 event count,lower&blt9 provideevent cade.1 SW na
oo~o ~ QW MaintenanceManual for event codes, na na na

I intoCP event bg see SS_CP_tAST_EVENT far Sw na
~ event na na na

CP SS CP-LOG STATE 4 S D#O-15 D#(4 bib) ReflectsOPERAND& INSTRUCTION classof Ioadddumps ] SW na na na \ na

CP SS CP_MACRO ID 51 Dfm-31 na ~lfmacrosequenceIs running,ID number= D#O.31;OIf notrunning \ SW na na na i na———

CP SS_CP_LAST_EVENT 16 1 na
na ~Lfpper8

+3ee 152-==, .. . . .

CP SS_CP-LOG_EVENT 1 1 na na ~Highindbstea errtq
~... . . .. . .

CP SS CP MACRO_ON 11 na na ]Indkatee if macrocmd sequenceIs running YES.1, NO=O
~ Sw -na---- -- .-na

na ~ na

~CPMODE Survivel.D#l.B#OOl; Safe=D#2.B#OIO
r !

CP SS_CP_MODE 31 5 Modas Cal 7 {Standby.D#3=B#Oll; 0utgad)#4=B#lDO; %lenca=D#5.B#l Ol; afl ~ SW na na na ~ na
!otharsinvalid;afsa in eng T3G5D :

CP SS ,CP_MODECHG_GO 1 1 na na !CP Mcde Chg Go (start):1-Chg started,0= Chg complete i SW na na na ! na
~

CP SS_CP_RESET_SRC 3 8 ~CPReset aourca COO=PS,601=CPNCPB aafacf,O1O=CPStandard, 1
na na :011= CP Untasd.100-111 invalid. ~ SW na na na ~ na

\Wae CP_Sfstus_02. SW aatirnateot scanperiodin milliseconds.If ~
CP SS_CP_SCAN_EST 16 8 tbd na @wtor traneltbrrinterruptsare notbeingreceivedhornthe FR, the vatut$ SW na na na ! na I!is sat to FFFF. I

CP SS CP SPARE 18

!
z

na na ~Was SS_CP_MEMPRO_ERR i SW na na na ~ na

CP SS CP SPARE 18 na na !Was SS CP PARITY ERR is

CP SS CP STATUS 04 16 B M na !CRC Chackaumforthe CP Flirht SoftwaraVDD 15

,.. —---- . . .. ... . . . .. . . JW na na na

cp SS-CP-iPARE 81
: na

na na !CP Spare (wasE-bitssobeforenewfull TC1,2,3,4 time code) \ SW na na na ~ na

CP SS-CP-SPARE 18 na
:

na Iwas SS Cp TEST RES i SW na na na ! na

- .-3602

CP SS CP STATUS-05 10 8
---- \ SW na na na ~ na

tbd na ~CRCChecksumfar the CP FlightMaaroTable VDD 154132 ~ SW na na na i na

CP SS_CP STATUS 06 16 8 tbd na \CRC Checksumforthe FP FfightSoftwareVDD 153803 ~ SW na na na j na
CP ss_cP-sTATus_07 16 8 tbd na ~CRCChecksumfor the NormalMade WCS VDD 153936 j SW na na na } na
CP SS_CP_STATUS 08 18 8 tbd na ~CRCChsdrsumfor the Teat Mada WCS VDD 153937 ~ SW na na na i na
CP SS CP STATUS 09 16 8 tbd na ~CP/FRReset Raakter Bite. See Tabls 2@2C for Individualbit details ! S

CP TC3 MILLIS 16 1 AddTCI .2.3.4 Cal 7 !TC31s16 LSBSof dav. TC4 is us of ms. Add taaelfrerfar ! SW na na na

_iW ns na /

CP SS_CP_TCl_DAYS

na na

16 1 AddTC1,2,3,4 cd 7 @ bitCCSDS time wxfa as TC1, 102, TC3,TC4. TCI b dS)fS ~ SW na na na \ na

CP SS CP_TC2 MILLIS 16 1
;

AddTC1,2,3,4 Cot7 !slrrca1/1/1958 epoch. TC2 Is 16 MSBSof ms of day. ! SW na na !

CP ss_

na na

AddTC1:2;3:4
* ~

CP SS CP-TC4-MICROS 16 1

e. .-. na
Cd 7 ~displayas YWDDDHHMMSS.S.

..-

! SW na na na ; na
CP SS CP TMF GONE 18 na na /High means B/C syncgone & operationon internalMODIS TMF ! SW na

r
na na ; na

“-”as CP_Stahrs_ll. Countsnumberof scanswith internalUART logic ~ Sw na
--- :m HUNT state : na na ! naCP SS CP UART HUNT 16 8 tbd

iw
na !,_
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42

42

42

60

60

75

2

2

24

CP VR CP N1lV 8 65 -13.6 to OV T20-5 ~CP-llV I%r c ..-.

CP N5V 8 65 -6.3 to Ov T2&5 icP -5V 1% i A 1J:

TABLE 20-2A. MODIS TELEMETRY LIST

DR CR_DR FS SW CLSD 1 8 na . . . ...... .. .. . .
cbeed.1,notcbeed.Obyhl-lavcmd \Dna CW12 A i DR02D01T

DR CR-DR_NAD z -0010 6 ; MM12K04T
DR CR DR NAD OPEN

.
18

..-
:na na ;NADopen-l,NotOpen-Obyhl-tevcmd ~Dna CO012 B ! DR02D02T

.mdt.obyRcmd,tharmostattaSW Inrbr ~Dna Coolo A ~ MM12K06T

.,.,,,,,.,.,,,,,,,.::::::::::~,:; 1.......... 8 na na klc u
;~:;,.,,,.,.18 na na !S/C wiredsoerato J4 (notwired in M ODIS)

,
:< 18 na na il=lst(

~.,...,.,,.,.,.,,,,,::::~.; 18
,.,.,,::y.:.,.,.,, 18
w;::,:::18

.ON 18

na na i1-latched (launchonty,notreletchedafter releass)

na na ~1=btched (launchonty,notrelstchedafter release)

na na !1=Ietched(launchonly,notreletchedalter releasa)

na na ~DR driveON.1, OFF.O bv R cmd KfnlachA&B ~ otft

l?. ....... .... .— .._-... . .
_#!&~na na na ~ DROIKOIT I
--E
IDna Coolo 3 !1

lL_M 1 8 na na : VM ,“- “,,,,, “r

i (disableby 1553
;if:;:::::+w$:w

AiM:.,.:#s):.:fi, , 8
\Vis SK2thy, DR FS ENABLE=O/D18ABLE-l bv R cnrdfor abbal lsf ~

........ . . .... na na
,:,:,:,:m?m::m::W.:.?:.mx.:it.+:::

;Fsd@- ,.,. -., ,

na ! DR FS SW Cbaed=l. ~n.O common2nd eteDbv R cmd ~Dna cool o 4 ! MM12K02T I

DR CR DR NAD CLSD 18 na na INAD,

I.FS ON 18 na na ~3rd finaleteDNAD FS ON-1. OH-O bv R cmd

DR CR_DR_PRl_FS-SEL 1 8 na na ~NAD& SVD FS wi-11

DR CR_DR_SDD_CLSD 18
~SDdoorcbaed=l, notclosed.O dcmrend/or screenclosedby eeme hi- D na

na na
!Ievcmd COO12 c j DRC13D01T

DR CR DR_SDD_DRV-A 1 8

:

na na \SDD DRV A-l, B=Osebcted by R cmd ~Dna Coolo 2 i MM12D13T
DR CR DR SDD OPEN 18 na na @DD CJPW=l, NOtOpen.O by hi-k m ~Dna CO012 D ~ DR03D02T

DR CR_DR SDFS_DRVON 1 8 na na ~SDDFS DrvOn.1/Off=O 3rd step (has 4th finalstepw/o timy) ~Dna Coolo 7 ~ MM12K05T
DR CR_DR_SDS_OPEN 18 na na !SD screenopen-l. Not CJDen=Obv hklev crnd !Dna c1.:0012 F ~ DR03D04T

‘DR CR DR_SPARE 18
.—

na na ~Spere(wasSD screencbeed.1) ~Dna CO012 E ; DR03D03T
ma CR m wn :i-i ..,. n,-”-..” “ _\ DROIDOIT

dM12K03T

.-, ,
DR

DR

DR

DR

-.. -.. -. J_CLSD

CR_DR_SVD_FS-ON

CR-DR-SVD_OPEN

CR_DR_UNLACH_AON

CR_DR_UNIACH_BON

18 na na ]SVD Cbaed.1, Not Closed=Oby hi-levcmd

18 na na ~3rdfinalstepSVD FS On-1, Otf=Oby R cmd ;~
18 na na \SVD Open-1, NotOpen=Oby hl-bv cmd \
18 na na !UnlatchA driveOn. 1, Off=Oby R cmd (unkh B & mtrdriveah oft) ~

18 na na ~UnlatchB driveOn. 1, Off.O by R cmd (unkh A & mtrdriva.wboff) ~

I la UWIL o

S na Clwlo 5!

D na CO012 9!

D na Coolo Oi

D na Coolo 1!

-i .... .. -----aDRO1D02T

MM12D11T

MM12D12T
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52,75

TABLE 20-2A. MODIS TELEMETRY LIST
Sortby Subsystem -- End User Intereet extends through Column 7-- Sea Notes at table bottom -- Shsded area Indicates tVC pt-pt prooeeslng. 5/??7

1 2 3 4 5 6 7 8 9 10 11 12

#of sample Ttmy Equations Tlmy Analog HW Addr HW Design
Subsys Mnemonic Name Bits Period Range & Limits ~ Te Mux Write/Read Data Lcq Unique ID

DR CS_DR_SVD-AT.OG 1 8 na na ~SVDat Outgsa=l (-5”=206 steps),Not at OG.O ~ SW na na

DR SS_DR_NAD_STEP 13 1 D#o-3750 cd 7
~NADmtr absolutestepcount. D#(13 bits),msx.3750 (0.0243”/step} \ Sw na
:Hom*Clsd=O atrm(to ooarkmtr CViO na na \ na,

2,52,75 DR SS_DR_SDD_STEP 12 1 D#O-2145 Coi 7 ~SDDmtrabsolutestepcount- WI(12 bts), max=2145 bothopen, door ~ Sw na
~only-1027(O@957”/step);Homa-Clsd-O step (to open-mtr C~

na na ! na
i -.. ----—

52,75 DR SS_DR_SVD_STEP 13 1 D#@lC60
~SVDmtrabaolulestapcounl.D#(13 bits),msx-4080 (0.0243e/step} Sw na I

~’7 \Homa=Clad-Ostep (toopan-mtr CCW)
na na : na

27

27

27

52.75

52,75

19

19

19

19

17

17

17

17

2

2

45

23

23

23

DR TP_DR_NAD 9 65 43 to +85% T20-8 jNadir aparturadoortemp !P U1O COO03KOO04 161B ~ DR02A01T

DR TP_DR NAD_FS 98 -43 to +85% T20-6 ~Nadiraperturedoorfahafe temp (was motortemp) ! P U1O COO03KXMD4 169B ~ DR02A02T

DR TP_DR_SDD 9 65 -43 to +85%2 T20-6 iSolardittusardoortemp iP U1O COO03KXXN34 179B ~ DR03A02T

DR TP DR SPARE 98 -43 to +85X2 T20-6 ~DoorTP_SPARE (was Soterdiffuserdoor motortemp) 1P U1O COO03EO1304 171B ~ DR03A01T

DR TP DR SVD 9 65 -130 to +6@C T20-6 ~Spew view doortemp ~P U21 COO03AXK04 3sEB ~ DROIAOIT

DR TP_DR_SVD_FS 98 -43 to +85% T20-6 @MWSview doorfailsafatamp (was motortamp) ~P U1O COO03/’CWJO4 159B ~ DR01A02T

FI CR_Fl_A_ON 18 na na ~FDDlAON_BOFF=l , AOFF-O by R COld :Dna CCO11 4 ! MM17B03T

FI CR FI PORT A ON 18 na na \FDDI PORT.A AON_BOFF-1 , AOFF_BON-O by R CMCf jDna cool 1 5 ~ MM17B04T

FI CR_Fl A f3ES~ 18 na na ~FDDlA reset.0, rurrnkrg=lby D cmd ]Dna cool 1 7 ; MM17D14T

FI CR_Fl_B ON 16 na na ~FDDI BON_A_OFF-1, BOFF.O by R cmd i D na cool 1 8 i MM18B03T

FI CR_Fl_PORT_B_ON 18 na na ~FDDI PORT_B 80N_AOFF.1 , BOFF_AON=13by R Cmd ~Dna cool 1 9 \ MM18B04T
z

FI CR FI B_RES~ 18 na na ~FDDI B resat=O,runnkrg=lby D cmd D na cool 1 B ~ MM18D14T

FO CR_FO_BLKl_ON 18 na na ~FIFOBLK1 ON=l , OFF.O by R Cmd I D na CO(U)D 8 ~ MMCKtB05T

FO CR FO BLK2 ON 18 na na jFIFO BLK2 ON=l, OFF=Oby R Cmd ~Dna COLKrD 9 ~ MMWB06T

FO CR FO BLK3_ON 18 na na ~FIFOBLK3 ON.1, OFF=Oby R crOd ID na COOOD A : MM03B07T

FO CR-FO BLK4_ON 18 na na ~FIFO BLK4 ON-1 , OFF*O by R Cmd 8jD na COOOD B ~ MM03B08T

FO CR FO SPARE IB na na !FO_SPARE, was cR_Fo_BMl_REsET \Dna COtXrD c ~ MM03D18T’

FO CR_FO SPARE 18 na na :Fo_SpARE, waa cR_Fo_BLK2_REsET !Dna COCXID D ~ MM03D17T

~ 18 na na 1FO_SPARE, waa CR_FO_BLKL_RESET ~Dna COOOD E ~ MMCf3Dl81

FO CR_FO SPARE 18 na na ~FO_SPARE, was CR_FO_BM4_RESET ~Dna COOOD F ; MM03D19T

FO SR FO BLK1 MODE 1 8 na na jFIFO Bfkl modestatusO=re@ 1-write !Dna COOOE o \ MM03D35T

FO SR FO_BLK2_MODE 1 8 na na !FIFO Blk2modestatusO=read l=write \Dna CO(DE 1 ~ MM03D36T

FO SR FO_BLK3-MODE 1 8 na na ~FIFOSIK3modestatusO=read l.writs ~Dna COOOE 2 ~ MM03D37T

FO SR_FO_BLK4 MODE 1 8 na na ~FIFO Bfk4modestatuso=re~ 1=wrifa ~Dna COOOE 3 : MM03D38T

FR CR FRA EEP WRE 18 na na ~FRAEEP wite enabia=Ckktiaabte=lby Rcmd,disabtaby CP 1553 !D na cool 1 F ~ MM01D44T

FR CR FRB EEP_WRE 18 na na ~FRB EEP writsanatrfe=O/diaable=lby Ftcmd, disableby CP 1553 ~Dna CO012 o ! MM02D44T

FR CR FR_A_ON 18 na na ~FRAOt_BOFF=l, AOFF=Oby R Cd IDna Cml 1 D ! MMO1B05T

FR CR_FR_A_RESH 18 na na \FR A or B raset=O,l=runnhg by D cmd ~Dna cool 1 E ~ MMO1D24T

FR CR FR B ON 18 na na jFR BON_AOFF=l , BOFF=Oby R Cd ~Dna CO012 2 ~ MM02B05T

FR CR-FR-B-RESET 18 na na ~FR B reset-O, 1=runningby D cmd :Dna CO012 3 : MM02D24T

FR CS_FR_BBRADTAB 11 na ne jNormaf/Test= 1/0 reapforcmd FR32 / SW na na na ~ na

FR CS_FR_DAY-RATE 18 NA na iFR Day Rata-1; alsoin eng T30-5D ~ SW na na na i na

FR CS FR DELAY BB 78 cof7 ~FRBB Vlaw Dalay D#O-50, l-6.66pa, 0.021FOV;also in ang T30-5D ~ SW na na na ~ na

FR CS_FR. DELAY_EA 78 Cof7 iFR EarthViaw Delay D#O-50,1=6.6611s,0.021FOWalso In eng T3@5D SW na na na : na

FR CS_FR_DEIJiY_SD 78 D#O-50 Col 7
,
!FR SD Viaw Delay D#O-50,1.6.68P% 0.021FOV,also In eng T30-5D ! SW na na na i na
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23

23

35

45

45

49,66,72

49,86

49,66

51

43$4

64

53

48

54

54

54

71

TABLE 20-2A. MODIS TELEMETRY LIST
lottby Subsystem -- End Userinterest extends through Column 7-- SsS Notes at fable botiom. - Shaded area Indlcatae =C pt~t processhrg.
1 2

5/97
3 4 5 6 7 8 9 10 11

#of Sample Tfmy
12

Equations Tlmy Anafog HW Addr HW Dasign

FR CS FR-DELAY SP 78 D#o’so

FR ~, FR DELAY_SR 78 D#fo-50 CoI 7 ~FRSRCA View DefayD#O-50, 1.6.66pa, 0.021FOV;also In eng T30-5D ! SW na na na i na

FR CS_FR_ENC_DELTA 14 8 D#-8191 to +8192 !FR encoderdelta by 2~mplemant to all viawsnormalcount relates \ Sw na
na na

I
na‘it 7 \giobalcoflactrotation

FR CS_FR GAINTAB
z

11 na na !NormW7ast - 1/0 resoforcmd FR34 [ SW na na na I

,.-! ,,., 18 na na lGnd set ffag for known SCI abnormall~ O=ABNORM, l=N

I na

- FR CB FR OFFSEITAB 1 1 na !Normal/Teat- lrtl r~ forcmd FR33

..- ..-

na ~ SW na
I

na na i na
FR SS_FR SCIABNfi~~ ‘ORM ~ SW na na na i
FR FR_SPARE 18

na
na na IWas CS_FR_PCDCRPOST ~ SW na na i

FR FR SPARF
na na

r! na
FR CS FR.PC-DCR_ON 1 8

..- ..-
na na \FR PC DCR ON.1; afaoin eng T30-5D,crnd FR29 ! SW na

_FR CS

na na ~ na
fan in nngT30-5D,cmd FR27 \ SW na ----- na na ! na

. . . . . . . . . .. .. 18 na na lWar?CS FR PCDCRPRE
~ ~w---

na na na

;-FR-PV-DCR_ON 18 na na ~FRPV DCR ON=I; d.. _..<

FR CS_FR_SCi_NORMAL 1 8 YesrNo na \YswNo.1~ AND-ED tfmyresuftsfrom 18 NormsI/Testcmds. Sss TIO-; Sw na
~25B & T2W2B for detaits na na i na

FR SR FR A MODELONG 1 8 na na ~FR A Mode Long=l; 8horf-O ~Dna cool 1 c ! MM01D21T

FR SR_FR_B_MODELONG 1 8 na na !FR B Mode Long-1; 8hort=0 ~Dna cm12 1 ! MM02D21T

FR SS_FR_LAST_EVENT 16 1 na
~Upperb-biteprovide1-255 eventcount,lower8-bii provideevent cede.i

na ;Sae 152932 FftSW MaintenanceManual for eventcodas. : SW na na

FR SS_FR_LOG_EVENT 1 1 na na
~Hi@IndbataaentryIntoFR et
~type event

FR SS_FR_LOG_STATE 4 8 D#o-15 ~D#(4bite)ReflectsOPERAND& INSTRUCTION classof Ioadsddumps I

FR SS_FR_RESET_SRG 3 8 na ~FRResst aourow000.PS. 001. FRAJFRBaalecf.O1O=FRStandard. ; _...na :nii _ ..”,,

na ; na

I

ventfog see SS_FR_LAST_EVENT for Sw na
~ na

SW na
1

na na ~ na

‘- “Jpbad,100-111 invalid. ! SW na na na ~ na

FR SS_FR_PKT_TYPE 18 na na ~FR Pkt NorrnaVTaat=O/1.Teat patternto ck h~ratelink. ~ SW na na na ~ na

------ . . . ,MEMP
1 n nn n. !Wsa SC Cm DARITY ERR \ SW na .s nn ! nn

:“, ,-, ,,.

FR SS FR SPARE 18 na na !Waa SS FR
FR SS FR SPARF. . .—
FR SS FR SPARE

FR TP_FR A-ENC

FR TP-FR B ENGIN

.. -- . .. .
. .. .- . . ..- ..” .. S-””W ,,, ,

18 na na ~Waa SS FR TEST RES ~ SW na
31NE

na
9 65 -43 to +85% T20-8 !FormatterA engineterp 1P U8 C

IE 9 65 -4s to +85%2 T2@8 ~ForrnatterB enginetamp iP U8 c----------

9 65 -43 to +85% T20-8 ~Topof MEM chassistamptowerdarear !P U6 COW3KIW04~,::::
:::,,:,:,,,:8 65 -50 to +78% T20-6 iMEM temo-X heat aink ~&

ME TP_ME-CHAS TOP

-50 to +78%

MF TP MF CALBKH[

SOWJWOO04 1F2B ~ MMOIAOIT
~O03KMMht IFAFI ! MMl17AfHT.. ..-. ....---- .- . .

192B ~ MEOOA03T I~ :+ na........... .,.,.., na ~ MEwAL)lT

> T20-6 !PSI,PS2 radiatorarea tenp, insideskte panel nasr radator) ~~~ na : na 1 MEOOA02T

; noUrarmbtof& fixed4.89Kfl outof pracftcairange fi~ na na ~ MEOOA04T
DSR 9 65

na
-43 to +85W T20-8 jMF inskfatemp -X Cal blkhdbsbw SRCA mnt ~ P U8 COOCOCW04 19AB ~ MFOOA03T

MF TP MF CVR OP SR 9 65 -43 to +85% T20-6 ~MFinsidetemp -X coveroppositeSRCA jP U8 00003/CCKr04 1B2B \ MFOOA08T

MF TP MF NAD_APT_NX 9 65 -43 to +85% T2@6 !MF inskb temp:NAD -X, centeraperturebaffle !P U8 COO03A2CN204lEAB ~ MFOOA13T
MF TP_MF_NAD-APT_NY 9 65 -43 to +85% T20-6 !MF Insidetemp NAD -X, -Y sparturabaffle 1P U8 COO03DXJ04 1CA8 ~ MFOOA09T
MF TP_MF NX AOBKHD 9 65 -43 to +85% T20-6 ~MFInsidetamp +2, -X pt of AO bfkhd 1P U8 CXM03KXKk34 1A2B ~ MFOOA04T

~tififi%~~~~~-~ 8 65 -50 to +78% T20-8 ~MFinskfetemp +2, MID X pt ofAo blkhd M?W na ~ MFOOA02T
MF TP_MF_PX_AOBKHD 9 65

na na
-43 to +85% T20-6 jMF Insidetemp +2, +X pf of AO blkhd !P

MF TP MF SV PORT 9 65 -43 to +85W
U8 CO~A2MKM lAAB i MFOOA05T

T20-8 ~Mlsnamsd,reafiyintsrnatMF, cbser to AO 8KHD mount ~P U8 CX1603KXXI04 1D2B j MFOOA1OT
~~~~$ 6 65.:.:.,,......... 43 to +85% T20-8 ~MFinsidetamp top, by l-axia KMl !$ijjj,, na j MFOOA07T

MF TP_MF_TOP BY.KM2 9 65
na na

-43 to +85% T20-8 ~MFinsidetemp:top,by 2-sorial@42 i P U8 C01Xr3/CCs2Cr41C2B ; MFOOA08T

~~fi$~~~~; 8 65
..,,..,..,,,,

-50 to +78% T20-6 \MF insidetemp top, by &axla tW3 ~~~ na na na ! MFOOAOIT
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TABLE 20-2A. MODIS TELEMETRY LIST

pfm

62,66

62,68

62,66

62,86

62,66

62,66

!Wt by Subsystsm -- End User Interest extends through Column 7-- See Notes at table bottom -- Sheded ares Indlcatse S/C pt-pt procea.sing.
1

5/’97
2 I 314 I 5 I 6 I 7 819 I 10 I 11 I 12 I

I #of lsampl~ Timy I Equations I I TlmvlAndoal HW Addr I HW I Deaian I

Mt I P MP_YZ-GALt3KHD 9 65 -43 tO +85T 12043 ~MFoutsidetamp -Y,+Z oornerof osi blkhd ip U8 CO063/CWI04 1DAB ~ MFOOA1lT
MF TP_MF_Z_BKHD-BB 9 65 -i3 to +85W T20-6 ~MFinsidetemp:Mid zenithblkhdnear EtB /P U8 COWr3/COO04 1E2B ~ MFOOA12T
PC CR_PCLWA_ECAL ON 1 8 na na {PC LWIR A ECALON.1, OFF-O by R cmd ~Dna COOOC 1 ~ AF07D02T
pc Cn PrY WR—

nnno . ‘ “36D02TECAL ON 1 6 na na !PC LWIR B ECALON.1. OFF-O bv R cmd---- . . . . . . . ..— .,— —
N-

. - ..-
18

- u- 0 : nrl

na na !PC LWIR A ON=l, Off.O bv R cmd tindeoandant01LWIR B) ~Dna Coaoc o ; AlPC CR PCLW_A_Of
—- . . —, .— , . .F07D01T

nt- #-9S n#- 04. ” ~CAl 1 .- ! PC 831&B32 aemDfaclookfall location.nominal=,n .- .-C . -., -.

PC CR PCLW B ON 18 na na ~PCLWIR B ON-1, Off.O by R cord(independentof LWIR A) jD na Coooc 2 ~ AF06D01T
25~, atsoIn eng T3~ Sw na

r~ UO_rU_O IO~_arrw~ 0 0 u w %qLs Un f
\ 4D (M Is relathre\onextpixelciodr);value Is 8f)k cnt x 1.67ps na

~
na I na

-
~pc B31&B32 SSOIPiaclockrise tocafton,nominal=317M afaoin en9 :DP Pe BP 0+00 enler . 8

:–—–——

0 to 425pa (%17 iT30-tD: vatue is a-bit cnt x 1 .r37M ~ SW na na

DP PC C!P OCOn ~EA1 1 “ 8 0 to 425P CO17
~PCB35&B36 aampfactwk Ml tacation,nominat-25pq atsoin eng T3~ Sw na
!4D: (IsHis rafattueto nextdxal clack):value is 6-bitcnt x 1.67us

na

.-

PC CS_PC_3334_SFALL 8 8 0 to 425ps cai7
~PCB33&B34 aempieclockfsflfocation,nominai.25pq also in eng T3G ~
~4D;(fallis relathe to next pixelciock);value is 8-bii cnt x 1.6711s ~ ‘w ‘a na na ~ na

PC CS_PC_3334_SRiSE 88 0 to 425w ~i7 ~PCB33&B34 sampleclockrise Iooation,nominal=317~, also in eng ~ Sw na
~T30-4D value is S-bitcnt x 1.67ps i na na ~ na

t-u w_r u_ouwJ_a r MLL 0

.

na ; na
;“’ ---,. .———.——. . . . .._. r

PC CS_PC_m6_SRiSE 8 8

.

0 to 425w ca17
~PC B35&B36 sampleclcek rise location,nomhat.317pq also in eng i
iT30-4D; value is 8-bifcnt x 1.67pa ; SW na na na ; na

PC TA PC S31 MUX 9 65 0 to +5VC T20-5 !FAM AFOI activeAr8 aidsmuxtamn

lx 9 65 0 to +5@c T20-5 !FAM AF02 activeMl aidemuxtemo ‘~APC

PC TA PC B34 MUX 9 65 0 to +5@c T20-5 !FAM AF04 active/VB aidemuxtemp :

lx
:. ..- --- -

9 65 0 to +5rYc T20-5 ~FAM AF05 activeAtB aidsmuxtemo ! APC U76 0

~ PC CLAM MNT 9 65 -43 to +85% T20-6 !Clam chassisnear mauntnt temo

ID 8 65 -2.5 to +2.5V T20-5 ~VieFAM muxAFO1 ~ AP’C L__ _----, ----- ---- , . .. . .. .. . .

i12v 8 65 -15.0 to Ov T2w5 iVis FAM muxAFOI ! APC U26 CQOQ3KXXKM 0070 i AFfllAOIT

1 PC B31 RP12V 8 65 0 to +15.OV T20-5 !Via FAM muxAFO1

1 PC B32 RN12V 8 65 -15.0 to Ov T20-5 ~ViaFAM muxAF02

i Al

.— i APC U25 COMWCOO04 0070 ~ AFOIAOIT

PC TA_PC B32 MU
-r

U25 CXKKWCW04 OOFO ~ AF02A01T
PC TA_PC_B33_MUX 9 65 0 to +5LPC

.---—
T26-5 ~FAMAF03 activeMl aidsmuxtemp ~ APC U25 COflXMXr604 0170 ~ AF03A01T

i APC 1175 ~~~oo~ CI1F(I ~ AF~AI)lT’

PC TA PC_B35_MU -0003~0004 0270 ~ AF05A01T

PC TA PC 638 MUX
.- ,-------

65 0 to +5cPc T2r24 !FAM AF08 eotiveAm sidemux temp

%~%~~~s-~~ ; 65

i APC ‘U25 CLXX13/CCX)04 02F0 i AF06A01T
-50 to +78%~ M*, na na

PC TP
na ~ FMOOAOIT’

. -- ----- .... . ... . . .. .... 1P U1O COO03KXXM14 108B ~ AFOOA02T

PC VR PC B31 GN U25 CamKlnlna 0070 i AFOIAnl T

Pc vR_Pc_B31_RN

Pc vR_Pc_B31_RN5v 8 65 -7.5 to Ov T20-5 !Via FAM muxAFO1
. .. . .. .. . .

~ i: U26 cooo3Kxxlo4 0070 ~ AFOIAOIT
PC VR_ , . .PC U25 COO03KX1664 0070 ~ AFOIAOIT

PC VR PC B31 RP5V 8 65 0 to +7.5V T20-5 !Via FAM muxAFO1 ~ APC U25 COO03KXNJ4 0070 ~ AFOIAOIT

PC VR_PC B32 GND 8 65 -2.5 to +2.5V T20-5 ~VisFAM muxAF02 ! APC U25 COOW~W34 00F0 ; AF02A01T

PC VR ~ APC U25 COO03KXKKr4 00F0 ] AF02A01T
PC VR_PC B32 RN5V 8 65 -7.5 to Ov T2@6 !Vie FAM muxAF02 ~ APC U25 COO03KXK04 00F0 ~ AF02A01T

PC VR PC B32 RP12V 8 65 0 to +15.OV T20-5 ~ViaFAM muxAF02 ~ APC U25 COO03KXXN34 00F0 ~ AF02AC11T
! Am 112S coo03~oo04 IIOFIZ ~ AF02A01T

PC VR_PC_B33_GN 20(NJ3KXO04 0170 ~ AFCX3A01T
Pc vR_Pc_B33-RN12v 8 65

.--- —— --
-15.0 to Ov T20-5 ~VisFAM muxAF03 ~ APC U25 COUrWCOO04 0170 ~ AF03A01T

PC VR_ ] APC I l% I%(MYlfiM(lA nf7n ~ AF03AoIT
PC VR PC:B33_RP * AF03A01T
PC VR PC_B33_RP5V 8 65

----- .—--- .-. . . .
0 to +7.5V T20-6 ~Via FAM muxAFw ~ Ati U25 COO03/CW04 0170 ~ AF03A01T

..—. ~ APC U25 COO03KX.t604 01FO j AF04A01T

PC VR-PC_B34_RN . . ..- --- _-063KXK04 OIFO f AF04A01T

PC VR PC B32 RP5V 6 65 0 to +7.5V T20-5 @ FAM muxAF02

iD 8 65
. . ------ .

-2.5 to +2.5V T20-5 D/is FAM muxAF03 ! APC U25 (

1 PC B33 RN5V 8 65 -7.5 to Ov T20-5 jVia FAM muxAF@3

112V 8 65 0 to +15,0V T20-5 \Vie FAM muxAF03

PC VR PC B34 GND 8 65 -2.5 to +2.5V T20-5 ~ViaFAM muxAF04

i12v 8 65 -15.0 to Ov T20-5 !Via FAM muxAF04

z . .. - --- _ ----,---- - - . . - ,

? APC U2S CaaKIKXXMM 0170 I

~APC (17!5 CXI
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TABLE 20-2A. MODIS TELEMETRY LIST
Sortby Subsystem- - End User Interest extends through Column 7-- Sss Notes at tsbls bottom -- Shaded area /nd/catee SC pt-pt proossslng. 5/97

1 2 3 4 5 6 7 8 9 10 11 12
#of Sampl Ttmy Equations Tlmy Anslo HW Addr HW Design

PC VR PC B34_RN5V 8 65 -7.5 to Ov T20-5 ~VlsFAM muxAF04

PC VR_PC_B34_RPl 2V 8 65 0 to +15.OV T21?-5 !Vis FAM muxAF04 ~ APC U25 COO03KXN)04 01FO ~ AF04A01T

4 RP5V 8 65 0 to +7.5V T20-5 !Vla FAM muxAF04 ! APC U25 COOCO/CM104 OIFO i AFD4AOIT1PC VR_PC_BW _

PC VR PC B35 GND 8 65 -2.5 to +2.5V T20-5 ]Vls FAM muxAF05 ~ APC U25 COO03KXKXM 0270 I AF05A01T
Pc vR_Pc_B35_RN12v 8 65 -15.0 to Ov T20-5 \Vla FAM muxAF05 ~ APC U25 ~O03KXKX34 0270 AF05A01T
Pc VR-PC-B35-RN5V 8 65 -7.5 to Ov T2&5 ~ViaFAM muxAF05 j APC U25 CO(M3iCM)04 0270 ~ AF05A01T

Pc vR_Pc_B35_RP12v 8 65 0 to +15.OV T2G5 ]Vls FAM muxAF05 \ APC U25 COO03KXKKr4 0270 ~ AF05A01T

I PC VR PC B35 RP5V 8 65 0 to +7.5V T20-5 ~VisFAM muxAF05 \ APC U25 00003M%664 0270 ~ AF05A01T

-2.5 to +2.5V T20-5 !Vh FAM muxAF06 ] APC U25 COO03/CCKKr4 02F0 ! AF06A01TPC VR-PC.B38_GND 8 65
Pc vR_Pc_B38_RN12v 8 65 -15.0 toOv T20-5 !Vls FAM muxAF06 ~ APC U25 COO03KXXK14 02F0 j AF06A01T

PC VR_PC B36 RN5V 8 65 -7.5 to Ov T20-5 ~V&rFAM muxAF06 ~ APC U25 COO03KXXI04 02F0 ~ AF06A01T

6 RP12V 8 65 0 to +15.OV T2@5 h% FAM muxAF08 ; APC U25 CX3CKX3KXY30402F0 ! AF08A01T i

wv n cma,
~,:iy:x,, ‘a

Coooc ! PS01A17TUrr wuc IUVIJ IU IIvv’ALfD ● ●
8

...- .---, - . L.. m,- n _—.I ..-. Lt.. “ . ... .
na na na ~ PS01K05T

,- . . . . . . . .
Pc vR_Pc_B38_RP5v 8 65 0 to +7.5V T20-5 iVls FAM muxAF06 ~ APC U25 C0CK131CrXX1402F0 j AF08A01T

1 I
PS CR_PSISHDN_ENA_M 1 8

~Vis1553 tfmy,PSI shutdownenabla-1, disab4a=0by A,.. - .-. ,
na na

i(enablee 3 autoSHDNS);● ● ‘=n “m= 7’ ““ ‘c “’”

na
~ViSSK thy, PS1 shutdownenarne I uy arb Mcma, (emotes~ au[a

na
~SHDNs) ~##

:
na na ~PS1 Srv Htr A enable-l by S/O R cmd (notfmyforthermostatsw on) m~ na na na ! P301K06T

I

PS CR_PS2SHDN_ENA_M 1 8
~Vie1553 tfmy,PS1 shutdownendb 1, disabla.O by

na na }(~~~ 3 autoSHDNs); ● ● ~cm ~Ine -1 -iv i~ ,.,,,
.. .... ... ... ...... ...........................:.,.,...,..,:.:.x,;,:,:,~.w~..=~>w~ j,,...,.7:,.X.:.:.:.,,:.,.,,

fi~$aw~~~~~~~~’~~j 1 8
~VlaSK timy, PS2 shutdownensbls=l by WC R cmd, (enabfas3 auto %s?’~’~

. .*,. .. .. na na fi$$,,,,>,::<,,.,.,:.,.,,.:\$t<.:.:..,,,...... ...,.,,.:.::),x.:.,<.,.:.::,*..:.:,:,,.:...............:
~

ISHDNS)
.::::. .. . ... : :,:.... .......+...

~18
:.:.:..A...,tx~t,~..,...,,....:.,.....$.......<.:::::::......

...... .......
na na ;PS20N=1 by Rcmd~csnbeON tiOF~- ~~ na na j PS02K02T

PS IR PS1 INPUT CUR 10 1
........ ........

0 to 3.750A T20-5 ~PSl 120V BusA inputaurrent(3.2A/1024=3.125mArb) \A U30 ooOfE3KmOo4 6EF6 \ PS01A16T

PS IR PS2 INPU

PS TP PS1 CVTR SW 9 65 -43 to +85

PS TP PSI DIODE OUT 9 65 43 to +85% T20-6 ~PSOltemp at outputdffles near fad well 1P U7 COO03KXKXM 233B \ PS01A20T

PS TP PS1 DWNREG_SW 9 65 -43 to +85W T20-8 ~PSOltemp at near redwal shtdwnsens !P U7 (XIOCBKW04 223B ~ PS01A18T
M 1P 9S1 PRF

+,,,,,,,,:::,:::::jiiw~::~:,:::,,;,,,:.x~ 18 na na ;PS1 ON-1 by S/C RcmdfbOthCM be ON w OFF) ~@j&$
.:.:.:...... .::::::na na na / PSO1K02T

SIC R cmd, ~
,Dna Cooocvrr OIUE Iuw~ m IINJAUD * ●

F i PS02A17T
.. .........::::::::,

~y; na na na \ PS02K05T
....... ......::::,,,

18

.,.,,.,.,.,.,.:::,:::<

x.: na na !PS2 Srv Hb B enabta-1 by WC R cmd (no ttmvforthermostatsw on) = na na na { PS02K06T ,

JT CUR 10 1 0 to 3.750A T2&5 ~PS2120V BusB inputcurrent(3.2A/1024.3. 125rrWb) ~A U31 COO03KW364 76~—~ PS02A16T

i~ T20-6 [PSO1temp at converterewe& outputxlmr iP U7 C06WCW34 22BB ! P801A19T I
[LOAD 9 65 -43 to +85W T20-6 iPSOl temDat Dfebsd resistor iP U7 COOC0KXKK14 23BB ! PSOIA21T ]. . . . . . . . . .. ,

PS TP PS2_CVTR_SW
. .

9 65 -43 to +650C T20-6 ~PS02tampat converterswa& outputxlmr jP U7 CO(XX3~MKM 283B ! PS02A19T
PS TP PS2 DIODE OUT 9 65 -43 to +85% T20-8 ~PS02temp at aut@ dbdas near red wall ~ P U7 @O03#XX304 26BB \ PS02A20T

NREG SW 9 65 -43 to +85W T20-6 !PS02 temt)at near rad waflshtdwnsaris iP U7 COO03/CW04 25BB ! PS02~

IN-15.6V FAM AZ rtn iA UW C0003/CW14 6A79 ; PSOIA07T1

Ps TP_Ps2-Dwt x
Ps TP_Ps2_PRELoAD 9 65 -43 to +85oC T20-8 jPS02 temp at prebsd reeletor !P U7 ~O(KiKXKKM 273B ! PS02A21T

PS VR-PSl-N15V_Al ME 8 65 -20.4 to OV T20-5 ~PSlP04N -15.6V to MEM Al rtn ~A U30 C0603KXNN14 6976 ! PS01A05T

PS VR PS1 N15V A2AF 8 65 -20.4 to OV T20-5 ~PSOlP051

PS VR PS1 N15V_A3AS 8 65 -20.4 to OV T2134 ~PS01P06N -15.6V SAM A3 ttn i A U30 COO03CCN)04 6B7A ~ PS01A09T

PS VR_PSl NSO _ SOIA1lT
Ps vR_Psl_N8v M 8 65 -11.8 to OV T20-5 jPSO1P03N -8.5V FAM, SAM AZ mr ~A U30 C06LWXKI04 6E79 ~ PS01A15T

PS VR PS1 P15V AlME 8 65 0 to +20.4V T20-5 ~PSlP04P +15.6V to MEM Al rtn IA U30 COW3KXO04 69F6 ~ PS01A06T

PS VR_PSl_P15V_A2AF 8 65 0 to +20.4V T20-5 jPsolPo51

PS VR PS1 P15V A3AS 8 65 0 to +20.4V T20-5 ~PSOlPCX3P+15.6V SAM A3 rtm iA U30 COO03KXW04 6BFA ~ PSOIAIOT

IV AIME 8 65 -37.5 to Ov T2&5 iPSO1P07N -3oV MEM Al m ] A U30 COOOSKXxlti tiii~

IP+15.6V FAM /42 rtn \ A U30 CO(X)3KXJ304 6AF9 ! PS01A08T ]
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TABLE 2tlP2A. MODIS TELEMETRY LIST
Sortby Subsystem- - End Ussr /nteraat extends through Column 7-- See Notae at table bottom -- Shadad area Indicates SC pt-pt proceaalng.

I 6 I 7 I 819 I

5a7

pfm
chg#

73

73

!.N8V /42

IE 8 65 oto+124v T2@5 \PSOlP06P +SSVMEM Al tin OG V jA U3- --.--, ----- ---- , .

rFAM, SAM AZ rtn !A U30 COO03COO04 6DF9 ! I

02P05N -15,6V FAM AZ rtn ;A U31

6 65 -11.6 tO OV T20-5 iPS02P03N -S.5V FAM. SAM AZ rtn !Al

AS 8 65 0 to +20.4V T20-5 !PS02PWP +15.6V SAM A3 rtn iA U31 cocL,---- .

02P07P t30V MEM Al rtn !A U31 COO03KXN3M ;

!..P8V A2 8 65 0 tO +11.6V T20-5 !PS02P03P +8.5V FAM, SAh4A2 rtn IA U31 c------

02P02P +8.5V MEM N1 b3mD rtrr !A U31 cooo3Ea

AECALON 1 8 na na !PV LWIR A ECAL On-1 by D cmd j D na ----- ,. ,,,

3 ON=l bv D cmd ~Dna CUOOF 9 !/

.W.A.ON 18 na na ~PV LWIR AON BOFF=1 bv R Cmd

71768S1 PV CR PVIW R 13FIAYH 6 6 otozlo~ T20~ ~~v~lR rWistiationdelayofA.4OrB.1OCLU3-ACEW& aiao in eng ~ sw na __ * I- .,--,-- . . -. ._, -------- --I na na na I

2

LIIR A ON

,---
-ON 1 8

.
na na !PV NIR A ECALON-1 bv D cmd. off.O iDna c

1s na na ~PVNIR AON BOFF=l bv R Cd

,.,,, w L“nL u.- 1 Uy u WIIU, UIlmu :U na Wwu 1

I
..-. ..... — .–— ~Dr-MMna

abatfonsampledelayof A_2 or B_8 C&BACE pwtxalso in ~ ~W ..1,26,68 I Pv CR_PVNIR_S_DELYH S 8 Otozlops T20-5 ~~;g~ OWUU
~ i ““- 1

PV CR PVSMB CSUB ON 1 8 na na !Pv s...... - -... = ------------- ., _.. _--, - -----

PV CR-PVSMB_ECAL_ON 1 8
4 - .0”

na na ~PVSMiR B EiactronkCal On-l, Off.O by D cmd ~Dna(X
Pv CR PVS J!Dna cna ~PV SMiR AON BOFF.1. AOFF-O bv R cmd;M A ON 18 na

mrrkCefon.1. Off=Obv D cmd

PV CR_PVSMA_CSUB_ON 1 8 na na iPV SMIR A Chrg SubtraofionOn-l, Off=Oby D cmd jD COOOF ~ AS03G03T
PV CR_PVSMA ECAL ON 1 8

na A
na na @V SMiR A ElectrI ,— - Jmc c ~ AS09G02T

)MIR B Chro Suhtractinn(h-l Off.(1 hu II cmd ~~nm WOF B j AS21G03T

)OOD 5 : AS21G02T

UH3c B ~ AS09G01T

I PV CR PVSM.B ON 18 na na jPV SMiR BON_AOFF.1, BOFF=Oby R cmd !Dna COCKrD 4 ! AS21G01T

—.—-.—- ..- .._. .- .______-- . . . . - - -.-- .-e ,-”” ~engT3@5D
~; o.. #la Ilu Ila , na

PV CR PVViSA ECALON 1 8 na na !PV VIS A EiectronkCal On=l, Off=Oby D cmd !Dna Coooc 5
63

! ASOlG02T
PV CR_PVViSB_ECALON 1 8 na na !PV ViS B EiacfmrrkCal On-l, CM-O by D cmd iDna COooc E ~ AS13G02T

T20-2a 97 -- ~lmylist 8 of --’ 11323 151840 Rev B SHEF 1-18
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TABLE 20-2A. MODIS TELEMETRY LIST
SOrtby Subsystem -- End User Interest extends through Column 7-- Sss Notae at fable bottom -- Shaded area Irrdlcstes $3/Cpt-pt prooaselng. 5B7

1 2 I 314 I 5 I 6 I 7 I 819 I 10 I 11 I 12 I
#of 3ampl Tlmy Analog HW Addr HW

PV CR_PVVIS A_ON 18 na na @V VIS AOh_BOFF.1 , AOFF-O by R cmd

PV CR-PVVIS_B_ON 18 na ne ~PVVIS BON_AOFF-1, BOFF=Oby R Cmd ~Dna C4100c D ! AS13G01T

21,26,66 PV CR_PVVIS_S_DELYH 8 S o to 210ps
T20~ ~PV VIS registrationsampledelay of A_l or B_7 C&B-ACE pwtx also in ~ SW na

:a.” l-an En na na ~ na

75

75

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

21

PV CR PV A_MEM RAM 1 8 na na ~PVA MEM SET to RAM-1, ROM-O by D cmd same Iogk ~Dna CO012 6 ! Asl~03T

PV CR_PV_B MEM_RAM 1 8 na na !WBMEMSHto W-l, RM.O~DctimbW ! D na CO012 7 ! AS22G03T

PV CR_PV_ECAL_ENA_A 1 8
‘Elec Cd A for SHPV Enabled-1, Dlaabled=Oby D cmd, bothA&B have D na

na na sama state (alaochrgsubfractionforSMIR & LWIR) I
COOOD 6 ~ AS1OGO4T

PV CR_PV_ECAL_ENA_B 1 8 na
~ElaoCal B for a# PV Enabfed.1, Dlaabfed.Oby D cmd, bothA&B have 1 D na

na \aame state (afsochrgsubfractiontorSMIR & LWIR) COOOD 7 / A322G04T

PV TA PVLW PWB4 10 9 65 10 to 65°C T20-5 ~PVLWIR tempof A_4 or B_10 C&B-ACE pwbSAM mux ~ APV U25 COO03KXO04 0371 \ AS1OAO2,CE3T

PV TA_PVNIR-PWB2_8 9 65 10 to 65°C T20-5 ~PVNIR Temp of A_2 or B_8 C&8-ACE pwbSAM mux ~ APV U26 COO03/CiXr04 0371 ~AS1OAO2,M

PV TA PVNlR_PWB3-9 9 65 10 to 65°C T20-5 ~PV NIR Temp of A_3 or 8_9 ACE-ACE @ SAM mux j APV U25 COOOWCOO04 0371 ~AS1OAO2,OS1
PV TA PVSM PWB5 11 9 65 10 to 65°C T2G5 ~PV SMIR Temp of A_5 or B_l 1 C&B pwbSAM mux ~ APV U25 COWC3KXX304 0371 ~AS1OAO2,O31

PV TA PVSM PWB6 12 9 65 10 to 65°C T20-5 ~PVSMIR Temp of A_6 or B_12 ACE-ACE pwbSAM mux ~ APV U25 COCKWCW04 0371 j AS1OAO2,O31

PV TA PVVIS PWB1 7 65 10 to 65°C T20-5 ~PVVIS Tamp of A_l or B_7 C&8-ACE pwbSAM mux i APV U25 C06@’3~ooo4 0371 \ AS1OAO2,CK31

-;~~~=~ ~ 65 ~k-50 to +78Y2 T20-5 ~PVSAM temp insideafdepanslnear radistor R* na na na ~ SMCX3A01T

PV VR PVLW P30V 8 65 -35.8 to +35.8V T20% ~PVLWIR t30V of A_4 or B_10 C&B-ACEpwi) SAM mux \ APV U25 COO03AX304 0371 ~AS1OAO2,O31

PV VR_PVLW_RNl 1V 8 65 -12.5 to +12.5V T20-5 !PV LWIR regulated-1lV of A_4 or B_10 C&B-ACE pwb SAM mux i Aw U25 COO03ECN)04 ~71 ~AS1OAO2,O31

PV VR PVLW RN5V 8 65 -5.6 to +5.6V T204 ~PV LWIR regufafsd-5V of A_4 or B_10 C&B-ACE pwbSAM mux ~ APV U25 COOWKN004 0371 ~AS1OAO2,631

PV VR PVLW_RPl 1V 8 65 -12.5 to +12.5V T20-5 ~PVLWIR regufsted+1lV of A_4 or B_10 C&&ACE pwbSAM rnux \ APV U25 COO03KlXr04 0371 \ AS1OAO2,O3T

Pv vR_PvLw_RP5v 8 65 -5.6 to +5.6V T20-5 @/ LWIR regufatsd+5V of A_4 of B_10 C&BACE pwb SAM l?XIX i APV U25 C0W3KXr004 0371 ; AS1OAO2,O31

PV VR_PVLW_VCALH S8 -loto+lov
T2W ~PV LWIR VcAL(ECAL)biasA_4/B_10 C&B-ACE pwb;ataoin eng T30 \ Sw na

im na 0371 ~AS1OAO2,O31---
PV VR_PVNIR P30V

x
8 65 -35.6 to +35.8V

*
T20-5 ;PV NIR +30V of A_2 or B_8 C&B-ACE pwb SAM mux ~ AW U25 COO03~U04 0371 ~AS1OAO2,O31

PV VR PVNIR P5VCX.39 8 65 -5.6 to +5.6V T26-5 ~PV NIR dlgkal+5V of A_3 or B_9 ACE-ACE @ SAM mux \ APV U25 CX3003RXr004 0371 ; AS1OAO2,O3T

PV VR_PVNIR RN11 V28 8 65 -12.5 fo +12.5V T20-5 ~PVNIR regulated-llV of A_2 or B_8 C&B-ACE pwbSAM mux ~ APV U25 C00C6KXr004 0371 ~AS1OAO2,O31

PV VR PVNIR RN11V39 8 65 -12.5 to +12.5V T20-5 ~PVNIR regulated-1 lV of A_3 or B_9 ACE-ACE @ SAM mux i AW U25 COO03/tX304 0371 / AS1OAO2,CW

PV VR PVNIR RN5V2 6 8 65 -5.6 to +5.6V T20-5 jW NIR regulated-5V of A_2 or B_8 C&8-ACE pwb SAM rnux ; AW U25 COO03ECN304 0371 j AS1OAO2,O31

PV VR PVNlR_RN5V3 9 8 65 $.6 to +5.6V T20-5 ~PV NIR regulated-5V of A_3 or 8_9 ACE-ACE pwbSAM rnux \ APV U25 COO03KXKI04 0371 ~AS1OAO2,O31

PV VR_PVNIR-RPl 1V28 8 65 -12.5 to +12.5V T20-5 ~W NIR ragutatad+1lV of A_2 or B_8 (X43-ACE pwb SAM mux ~ AW U25 COWWXU34 0371 \ AS1OAO2,O31

PV VR-PVNIR RP11V39 8 65 -12.5 to +12.5V T20-5 \W NIR regulated+llV ofA_3 or B.9 ACE-ACE pwb SAM mux j APV U25 COW3HO04 0371 i AS1OAO2,O31

PV VR PVNIR RP5V2 8 8 65 -5.6 to +5.6V T20-5 ~W NIR regulated+5V of A_2 or B_8 C&S-ACE pwbSAM mux ~ AW U25 COO03KW04 0371 ~AS1OAO2,O31

PV VR PVNlR_RP5V3_9 8 65 -5.6 to +5.6V T20-5 !W NIR regulated+5V of A-3 or B_9 ACE-ACE pwbSAM mux ] APV U25 COCKMXKI04 0371 \ AS1OAO2,O3T

I PV VR_PVNiR_VCALH 8 8 -10 to +1OV T20-5 ~PVNIR VCAL(ECAL)biasA_2 ~_8 C&B-ACE pwtqaisoin eng T3L15D ~ SW na na na ~ na

PV VR-PVSM_P30V 8 65 -35.8 to +35.8V T20-5 ~W SMIR +30V of A_5 or B_l 1 C&B pwbSAM mux i APV U25 COO03KWM4 0371 ~ASIOA02,031

PV VR PVSM P5VD6 12 8 65 -5.6 to +5.6V T20-5 \W SMIR digifaf+5V of A_6 or B_12 ACE-ACE @ SAM mux j APV U25 COO03KXK04 0371 ~AS1OAO2,O3T

PV VR_PVSM_RNl1V511 8 65 -12.5 to +12.5V T20-5 ~W SMIR regulated-llV of A_5 or B_l 1 C&B pwb SAM mux ! APV U25 C0W@KX1004 0371 \ AS1OAO2,O3T

PV VR_PVSM_RNl 1V612 8 65 -12.5 to +12.5V T20-5 ~W SMIR regulated-llV of A_6 or B_12 ACE-ACE pvh SAM mux ~ APV U25 COO03MXM04 0371 ~AS1OAO2,O3T

PV VR_PVSM-RN5V5_l 1 8 65 -5.6 to +5.6V T20-5 ~W SMIR regulated-5V of A_5 or B_l 1 C8.B@ SAM rnux \ AW U25 COO03KXXKt4 0371 \ AS1OAO2,O3T

PV VR-PVSM_RN5V6_l 2 8 65 -5.6 to +5.6V T20-5 !PV SMIR rsgulafad-5V of A_6 or B_12 ACE-ACE pwb SAM mux ~ AW U25 COOOWCOO04 0371 ! AS1OAO2JK3T

PV VR PVSM RP11V511 8 65 -12.5 to +12.5V T20-5 !PV SMIR ramdated+1lV of A 5 or B 11 r2&BDwb SAM mux ! APV U25 COIXXVCCX304 0371 ! AS1OAO2 (KIT
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TABLE 20-2A. MODIS TELEMETRY LIST
_Sortby Subsystem -- End User Intsraat extends through Column 7-- Sea Notss at table bottom -- Shadad area hrdloates WC lX-rJt Drocesshw. 5197

pfm
chgfl

21

21

21

I I #of lsempl~ Ttmy I Equations I ----
&I Mux”l Write/Read IData L~ W”

PV VR_PVSM_RPl1V612 8 65 -12.5 to +12.5V T20-5 ~PVSMIR regulated+1IV of A_6 or B_12 ACE-ACE pwb SAM mux ~ APV U25 COO03rCOO04 0371 \ AS1OAO2,O3T
PV VR PVSM_RP5V5 11 8 65 -5.6 to +5,6V T20-5 ~PV SMIR regulated+5V of A_5 or B_l 1 C&B pwb SAM mux : APV U25 COOCr3AlXKKM0371 ! AS1OAO2,O3T
PV VR_PVSM-RP5V6-l 2 8 65 -5.6 to +5,6V T20-5 ~PV SMfR regulated+5V of A_6 or B_12 ACE-ACE pwb SAM mux ! APV U25 COO03KXS304 0371 ~AS1OAO2,O3T

I PV VR_PVSM_VCALH 88 -Ioto+lov T20-5 \PVSMIRVCAL(ECAL)blaaA_5/B_l1C8LBptialao ineng T30-5D ~ SW na na na ! na It 1

PV VR-PWlS_P8crV 8 65 -35.8 to +35.8V T2@
1

PV VR PWIS RN1 lV 8 65 -12.5 to +12,5V T204 ~PV VIS raaulatndII IV n;

PV VR_PWIS RN5v 8 65 -5.6 to +5.6V T20-5 jPV VIS ragulefad-5V of A_l or B_7 MB-ACE pwtr

PV VR PWIS RF XrlM3KlXr04 0371 i A!?lnAn9 MT

21

21

21

21

21

I-5 \PV VIS +30V of A 1 or B_7 C&8-ACE pwb SAM MUX ~ APV U25 CXIOKM2WM2.40371 ~AS1OAO2,CX3T

. ----- ------ . . . .! A_l or B_7 C&B-ACE pwb SAM mux ~ APV U25 COO03rCXtO04 0371 ! AS1OAO2,O3T

j SAM mux ! AW U25 CXIO03/CC@04 0371 i AS1OAO2.O3T
Dllv 8 65 -12.5 to +12.5V T204 ~W VISragulahd +llV of A_l or B_7 C&8-ACE pwb SAM mux ~ AW U25 C---------- ___ . ,.._. -,.--,---

t
_- .-)-5 ~W VISregulated+5V of A_l or B_7 C&B-ACE pwb SAM mux 1 Apv u25 ~~~~~ 0371 ~AS1OAO2,WT] PV VR PWLS RP5V 8 65 -5.6 to +5.6V T2[

I PV VR_PWIS_VCALH 88 -Ioto+lov T20-5 ~W VIS VCAL(ECAL)bias A_lrS_7 C&B-ACE pwb@fsoin eng T30-5D ~ SW na na na 1 na I

RC TP RC_SPARE 12 65 -130 to +6(YC T20-8 ~Wes Ouferstagafintemp

RC CR RC CFPA T1 SET 1 8 na na ~RC CFPA Hfr (bothSMIR&LWIR) T1 set-l by R cmd, no dird T2 Umy

RC CR_RC_CFPA T3SET 1 8 na na ~RCCFPA Htr (bothSMIR&LWIR) T3 set-l by R cmd, no directT2 tfmy

RC CR_RC_CFPA_SETPT 2 8 63,65,88K cot7
~RCCFPA TlmyOASIS compositeof T1&T3 .83K ifT1.l&T3.Q .85K
iif Tl=O & T3=0 -88K ltTl=O &T3-1

RC CR_RC_CSHTR-ON 18 na na ~RC cofdatega0(3 htrON.1, Off.O by R cmd
---— ——. .— ———

detege6rny ON.l, Off.Oby Rcmd

P PP COMr3KXS304 386B ~ RCOOA02T

D na COOOF 0004 ~ MM11D09T

D na COOOF 0005 ~ MM11D1OT

37

oeds87 SW na na na i na

D na CUOOF o ~ MM1lDoIT
D na CXKrOF 1 ! MM11D03TFIC CR_RC_CSTLM_ON 18 na na !RC cok

RC CR_RC ISH
.-. .---—--

~Dna COOOF 6 ! MM1l D1lT
RC CR_RC lSTLM_ON

—, -.. .—

MM11D13T
RC CR-RC LWH __ .. . . .. . . HtrON--”-

RC CR_RC_LVVTLM_ON 18 na na ~LWIR FPA TfmyON=l , Off=O-byR and
----

~Dna COOOF F j MM11D21T
RC CR_RC_OSHTR Oh COOOF 9 ~ MMIlD05~

RC CR_RC OSTLM Oh . ...M11D07T
RC CR RC_SMHTR-ON 18

.—
na na ~SMIRFPA WON - .

RC CR-RC_SMT
. ...... . . . .

~Dna COOOF ! MM11D17T
RC TA RC CS

-. —---- . --, . . . . D

12 65 50K J29 COO03KXO04 64F5 i MM11A50T
RC TA RC CS OG

.,
12 65 53K to 36 $f4F5 ! MM11AmT

RC TA_
.-

..... ....-diate atagetemp,lfeas

RC TA RC IS OC , _28 COO03KXX364 5CF5 : MM11A09T
RC TA RC LWIR CFPA 12 1

-.
82K to 68K T20-5 \RC LWIR FPA te~ rangeaMffawithset point ] A U28 COO03A2~ 5E75 ~ MM11A23T

Rr ‘-

iTR ON 18 na na ~RC Intermediateafaae OG htrON-I. Off=Obv R cmd

18 na na !RC hrtermedtatestagetfrnvON-1, Off.O bv R cmd !Dna Ct300F

4TR ON 18 na na iLWIR FPA I !=1, Off=Oby R cmd ~D na COOOF E : MMllDlfi

~ 18 na na !RC outerstageOG htrON=l, Off-O by R cmd ~Dna L____ _ . ....

4 18 na na IRC outerstagetfnw ON=l, Off.O bv R cmd iDna Ci)OOF 3 ! Ml

~=1, Off.Oby Rcmd !Dna 0200F C ! MMll~

.LM ON 18 na na :SMIR FPA nmv ON.I. orr.o bv R cmd

21

21

TO11OK T20-5 jRC cold ataae temm usesCS outaaa PRT

~lK T20-5 !RC Cafdatageoutgastem~ bv PRT ! A U28 CO(XX3KXO04 5--- , ...... . .-----
*IS oufgaa PRT \ A U29 COLD3KXO04 8575 i MMIIA51T IL RC IS 12 65 90K tO170K T20-5 ~RC intarma

12 65 53K to 361K T20-5 !InterefaaeautrmsPRT term iALt!

L TA RC-OS OG 12 65 53K to 361K T20-5 !OuterstegeoutgesPRT temp ! A U29 COO03KCX304 63F5 ~ MV1 ~AA7T 1

, RC_SMIR-CFPA 12 1 60K to lOOK T20-5 !RC SMIR FPA te~ fixedrange temp ! A U28 COO03KlXKM 5DF5 ~ Mh
I RC MNT RING 12 65 -43 to +85% T20-6 ~Mountringtemp ~P

12 65
Ull cov~mw QQnn ~ or

na na iWea TP_RC_OS_WH (PRT) jP pP M(

‘A HTR 10 65 oto+15v T2k5 !RC vla TemDCntirLWIR FPA hfr+V (f-V/l lu2) A u

. ..
RC TAm

,., , ,“-?, ,

M11A21T
RC TP_ ,—, --- U,J“ “ ,J200A07T
RC TP RC SPARE .M03KX3004 39EB i na
RC VR_RC LW FP, _ % -K?9 COOWCWKr4 6075 ~ MMI 1A39T
RC VR-RC_SM_FPA_HTR 10 65 0 to +15V T20-5 ~RC vla Temp CnffrSMIR FPA 35F5 j MM11A3?T

4

13,32

13,32

2

2

,htr+V (l=V/lf@ ~A U29 COOOWCW04 6--- , ...... . .. .. . . J
SA CR_SA_A_Hl GAIN 18 na na @xrr AasyA Hi Gein=O,Lo-1 by R cmd (highgain is normsl) ~Dna COOOE 8 ~ MM07D06T
SA CR SA A SCAN ON 1 8 na na ]ScarrAasyA On.1, Otf.O by R cmd \D na COOOE 8 ! MM07D03T
SA CR_SA_B-Hl_GAIN 18 na na ~Scan AasyB HI Gain=O,Lo=l by R cmd (highgain is norrnst) ~Dna COOOE B j MM06D08T
SA CR_SA_B-SCAN_ON 1 8 na na @an AasyB On.1, Off.O by R cmd !Dna COOOE 9 ! MM08D03T
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TABLE 20-2A. MODIS TELEMETRY LIST
Sortby Subsystem -- End Ussr intereet extends through Column 7-- Sea Notes at table bottom -- Shaded area Indlcatee SVCpt-pt proceaslng.

pfm 1 2 I 314
5/97

I 5 I 6 I 7 8!9 i 10 I 11 I 12 I
chgff

21,76

21,76

59

21

59

21

76

31

76

31

36

33

33

52

21,25

48

4

48

41,46,7!

38

46

SA IR SA_A_ECDR_LED 12 65 0 to 75nrA T20-6 $ken AssyA mtrencoderLED current ~A U27 COO03~(Uj04 50F0 ~ MM07A1lT
SA lR_SA_B_ECDR-LED 12 65 0 to 75mA T20-6 j!%arrAssyB mfrensoderLED current ~A U27 COO03KXX)04 5371 : MM08A1IT

“a ! ~A1 SA SD SA APX PERIOD 12 1 0 to 4095ms cd 7 ~ScanAssyapproxscanperbd; integernominal-l 477ms.x#5c5; spat ~ =W ~~
rrm

+_LOCK 18 na na @sn AssyB Ph Locked.1, Not Loc4md-O(S/8-1 sac afterOn) ~ D na C---- . . , ..
: T20-6 !Soenmtrfernp A 1P Ull ~KXXK14 345B ~ f

iWCS:TP_SA_RCTl_HSG Sosn Assymirrorradiativetemp monitor
.- ”.,.- .-. ””4 T20-8 j~upportbase templ 1P

R

Ull ~—in.”... . . . . i <

12 65 -43 to +85W T20-6 ]Scan ASSYmirrorradistfveiycauofedtemD 1 monitor 1P Ull d

‘llV

iG Scan Asaymirrorradiativetemp monitor ! - ,,.. ___ -..1. ---- ! ~fi~~ti~ 1

N 12 65 0 to +2.5V T20-5 ~ScanAssvA mtr ancodarohatodetectorsionsl

N 12 65 0 to +2.5V T20-5 !Scan AssvB mfrencoderohotodetectorsianal

___ ; 1477.165*1 .5ms : -~~

SA SRSAAPH LOCK 1 8 na na !Scsn AssyA Ph Locked-l, Not Locked.O (S/8-1 sec afterOn)

SA SR. SA_B PH
~Dna

SA TP_SA A_MTR 9 65 -43 to +85%

SA TP_SA_SPARE 19 as 42 tn .R5W UW&WW aauu ! SAOOA04T
1

SA TP SA RCT1 Mll * -.. .NIOWCCUN4 385B ! SA(N3A05T

SA TP_SA_SPARE 12 65 43 to +85W T20-8 \wM: ‘p~sA-RCT2–HS - - “~supporfbase tamp2 !F Ull wmmwu4 am-w ~ bnuunw ,

SA TP_SA_RCT2 MIR 12 65 -43 to +85W T20-8 @can Assymirrorradlstfvefycoupledtemp 2 monitor ~P U11 COO03KX)O04 375B ~ SAOOA07T
~ .MKWXM04 5270 ! MM07A20T

SA VR SA A MTR TORQ 10 65
–-–. ---

0 to 47.4 IN 02 T20-5 ~ScsnAssyservoA Mtr torqua. B# \A U27 CO~KXnxr4 5070 ~ MM07A01T
SA VR_SA_A_RNl lV 8 65 -12.5 to OV T20-5 i%sn AsayA servoregulated-1lV !A U27 COO03/COO04 51F0 ~ MM07A15T
SA VR_SA-A-RPl 1V 8 65 0 to +12.5V T20-5 @sn AsayA servoregulated+1lV ~A U27 COOLY3CCS3045170 ~ MM07A13T
SA VR_SA B_ECDR MOI .27 0)O03KXKr04 54F1 ~ MM08A20T1
SA VR_SA_B_MTR_TORQ 10 65

–-–
0 to 47.4 IN 02

. .
T20-6 !Scsn AssyservoB Mfr torque. B# 1A U27 COO03AYXK)4 52F1

SA VR SA B_RNl IV
! MM08AOIT

B 65 -12.5 to OV T20-5 ~ScarrAssyB sarva regulated-1lV IA U27 COO03/CWm4 5471 j MM08A15T
SA VR_SA_B_RP’ -MOWXC04 53F1 ~ MM08A13T
SD TP_SD_SPARE 9

;---- .
65 43 to +85%2 na IDeletedon PF, was Sofardiffusertamp 1P U1O COOQWWM34 1llB ; CE02A01T

SM CR SM_MIR HOME A 1 1 na na ~SDSMMirrorHome A=o/NatDl (sea Nota 11); HomeDCR view ~ DcE na Coool 6{na
SM CR-SM-MIR HOME MOcrl 7 ! na ‘
SM CR_SM_SDSM-A_ON 1 8

.. ,———. .—
na na !SDSM AON_BOFF.1, AOFF.O by R cmd IDna 40005 C ~ MM09D24T

SM CR SM_SDSM B ON 1 8 na na ~SDSMBON_AOFF=l, BOFF=Oby R cmd ~Dna 40005 D j MM09D25T

8 65 0 to +12.5V T20-5 !SC811ASSVB servor~ulated +1Iv

3_B 1 1 na

!All

na /SDSM MirrorHome B.cvNokl kee Note 11): HomeJ)CR view ~DCE . . c

I !SDSM Mirrormtr absolutesteooounbD#{7 bits).msx-58: i3.75*- Map); ;
I SM CB_SM_MIR_STEP 7 1 IX/ 095 steps na ]0 atep=SD,29 steps-DCR (AY Home), 56 aterx=Sun; rela8ve stem ! SW na na na I na I
L-... .- icanrotate3W & IncreaseAD count &rnilarit in ana T31MD “ j I II

SM TP_SM DET AMP3 9 65
. .

43 to +85% T20-8 @DSM tampat daf amp 3 boa”rd ;P U1O 00003KXKI04 151B \ CE04A01T
SR CR SR_A ON 18 na na @RCA AON_BOFF.1 , AOFF=Oby R Cmd ID na 40005
SR CR SR B ON

A I MM09D22T
18 na na !SRCA BON_AOFF.1 , SOFF=Oby R cmd !Dna 4ak35 B ! MM09D23T

na ~SRCAGrafin@Mirrortiaras Home A=O/740t-l (SSSNote 12 &10.8.9.c) ~ DCE na Cml 8 \ naSR CR SR GRAT CH A 1 1 na

SR CR_SR, GRAT CH_B 1 1 na na ~SRCAGraUrrg/MirrarCoarse HornsB.O/Not=l (sea Nate 12 &10.8.9.c) ~ DCE na Coool C ~ na
SR CR_SR_GRAT_FH-A 1 1 na na iSRCA Gratin@MirrorFine Hama A.@?40t=l(sea Note 12& 10.6.9.c) ~ DCE na
SR CR_SR_GR/

Coool 9 ; na

J3001 D \ na
SR CR SR IR SRC OFF 1 1

-r . ..-

na na ~SRCAIR Sok OfW)FF. W1, (see Note 12) ~ DCE na Crmol 1 ~ naL

AT_FH_B 1 1 na na !SRCA Gra6n@MlrrorFine Home B.O/Nobl ha Note 12& 10,8,9.c) i DCE na c

i SR CR_SR_iAMPS_LOW 1 8 iSRCA LsmpLavelHigh/Low= lKL Highis normst;Low mightbe usedna na
~near end of fiie

SR CR SR_L SHDN_ENA 1 8 na na @RCA S1SLAMP overvoltageEnabled/Disabled=O/l(ss8 Note 12)
SR CR_SR_SISFB RAD 18 ns na @RCA S1Sfeedbackcontrolto R.sd/Current=O/l(see Note 12)

SR CR_SR_SISHTR_OFF 1 1 na na @RCA SIS det Hfr ON/OFF-O/l (see Note 12)

SR CR_SR_SLIT_HOMEA 1 1 na na @RCA Slii Homa A.owot Home.1 (sea Note 12)

SW na na na ! na

DCE na Coool 4~na
DCE na Coool 3!na

DCE na Coool 2 1 na
DCE na cmool A! na
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pfm

52

39,75

52,69

52

40

40

40

40

21

21

21

21

21

21

1,21

1,21

21

21

21

21

21

21

21

21

21

21

21,75

TABLE 20-2A. MODIS TELEMETRY LIST
tortby Subsystem--End User /ntereet extends through Co/umn 7-- See Notee at tile bottom -- Shaded area indicates SC pt-pt processing. 5A)7
1 2 3 4 5 6 7

#of Sampfa
8 9 10 11 12

Tlmy Equations Timy Analog
Subsys Mnemonic Name Bits Period

HW Addr HW Design
Remarks Unique ID

SR CR SR_SLIT_HOMEB 1 1 na na @RCA SiftHome f3.W?40tHome-l (sea Note 12) \ DCE na Coool E ~ na

SR CR SR_WHL HOMEA 1 1 na na @RCA SourceWheel Home A-O~ot Home-l (see Note 12) I DCE na Coool na
SR CR SR_WHL_HOMEB 1 1 na na @RCA SounxrWheaf Home B.wNot Home-l (eee Note 12)

——
~ DCE na Coool

SR CS_SR_GRAT_STEP 16 1 D# 061199 craps Cal 7
‘Gra6ng04irrw mtrabsolutestepcount-D#(16btia), IMIX-61 199; ~::::~:.(-Cr.006”/step);Homa.Mirror.O step;can rotate36o”; also In T3&5D

SR CS_SR_LAMPS 31 OFFI1 WI1OWI Col 7 ~OFF/WAn_ONE&VATll 0tVVAlT20/WAlT30 = 000/001/01 O
20W130W i/ol 1/100

SR CS_SR_SLIT_STEP 61 D#0-46 steps
@t mtrabaofutastep-D#(6bite),marr.4&(3.75”Lstep):Ostep=Abng~

c-d7 TrackReticle,24atepa=AfongScanRetkle(timyHome), 48 steps.Slit ~ SW na na na ! na
Reticle;hard atopajust beyondO& 46 efe~ efaoin eng T30-5D ~ t

~FiftarWheel mtr abaofutestep-Df#(7bite),max.lw (30/step);O i
k%tep=NDFitter,20 atepa=opan (tfmyHome), 40 stepa=OrderFllt#l, 60 ~ Sw na

i

SR CS_SR_SRCWH_STEP 7 1 D#O-l19ateps
M 7 iatepa=order Fft#2,60 atepa-Order Fifr#3, 100 stepa=8eemcombine~ ~ na na ~ na

~refetepacan rotate36~; afmifarpt in ang T30-6D !
SR CS_SR USE_LIOWXl 4 8 lof4 cd 7 ~SRCA10WX1 bmp usewith8#1/O br ea bit for lamps 1,2,3,4 ~ SW na na na !

SR CS_SR_USE_ L1OWX2 4 8

na

2of4 0017 ~SRCA10WX2 lampuse wifhB#l/O br ea bftfor Iampa 1,2,3,4 i SW na na na ~ na
SR CS_SR_USE-L10WX3 4 8 3of4 Cd 7 $3RCA 10WX3 tampuse wiffr8#1/O br ea bit for Iampa 1,2,3.4 \ SW na na na ~ na
SR CS-SR_USE, LIWX1 28 lof2 Cd 7 ~SRCAlWX1 tampwithEl#l/o aa AB fromfampa5,6 j SW na na na ! na

SR IR SR_lOWU_CURH 12 8 tbd T20-5 ~SROA10W LampCurran_A=B#, afaoin eng T3@5D j SW na na 58F3 MM1OAO2T

SR IR=SR-lOWLB CURH 12 8 tbd T20-5 ~sRCA low LampCurrent_B.B#, abo In eng T305D j SW na na 5A73 MM1OAO5T
SR IR-SR-lWLA CURH 12 8 W T20-5 jSRCA lW LernpCurrant_A.B#, afaoin eng T30-5D ] Sw na na 5s73 MM1OAO1T

SR lR_SR_lWLEt_CURH 12 8 tfxi T20-6 @RCA lW LanQ Current_B=8#, afsoin eng T30-5D ~ SW na na 59F3 MM1OAO4T

SR TA=SR_lR-SRC-A 98 -65 to +2c@c T20-5 ~lRsourceA temp ~A U27 COO03KXX364 55F3 ~ MM09A06T
SR TA_SR_lR-SRC-B 98 -55 to +2(3(YC T20-5 ]IR sourceB temp ~A U26 COalc3KXr04 4EF3 ; MM09AZOT

SR TA_SR-SRC-A_SIPD 9 8 43 to +85oC T20-5 ~Ternpof SiffconphotodiodaA for S1Srad FB confrol \A U27 CXXU)3KXO04 5673 ! MM09A07T

SR TA SR SRC B SIPD 9 8 -43 to +85% T20-5 \Ternp of SffkonphotodfodeB for S1Srad FB control 1A U27 COO03MXM34 56F3 ~ MM09A08T

SR TP SR_GRAT ELEX 9 8 43 to +65% T20-6 !GraUngmotordriveboardtemp ~P U1O COC4WC6004 139B ~ CE03A05T

SR TP SR_GRAT_MOTOR 9 8 -43 to +85% T20-8 iSRCA gra6ngmotortemp 1P U1O CCrMWCOO04 141B j CE03A08T

SR TP SR LAMP_RING 98 -43 to +850C T20-6 ~SfSlampringterrrp ~P U1O COO03K2W04 119B ~ CE03A01T

SR TP SR MfR2 DET 98 43 to +85% T20-8 ~Nearaacondarymirrordfodetemp ;P U1O COO03KXKt04 131B j CE03A04T

SR TP_SR_MONO_CHASl 9 65 43 to +85oC T20-8 ~Monochromatorchaaefal tenrp 1P U1O COCKWCrX204 149B ~ CE03A1 lT

SR TP SR_MONO- 3 ._03A@3T
SR TP-SR_SNOUT 9 65 -43 to +65% T20-6 !oufputoellirnatorof SRCA ternp

----- ---- -----

iP U1O COO03/CMr04 121B ~ CE03A02T

SR VR SR LAMPS H 12 8 fbd T20-5 ~Commonvoftageacroaaafl Iempa, abo In eng T3@5D ~ SW na na 5B74 MM1OA22T

an vn_an_an~_~_nfirm Iz o troll ~m 1ZW3 ~af~ Ineng T%4D , SW na na 5973 MM1OAO3T

) CHAS2 9 65 -43 to +85% T20-6 !Monochromatorchassis2term :P U1O COO(KIKXIIM 17!MI \ CF

em ., I-l em -“- . -a m,, .,. .l L. . . ..- . hlblt of teIM St~fiZ8d SifbOnohotodbdeA for S1Srad FB con

C!D ,,13 8Tsf3 e-n m nAl%U . . . *. -r.,m . ~Outputof ternpatebifizedStlkon photodiodeB for S1Srad FB control, ~ ,..., ----- .. . . . . . . . 1
an v n_arI_Q nti_O_mmwn 1< 0 UN

“w !ef~ in eng T&3-5D 1 sw na na 3AP3 MM 1UAU6 I
?

SS TP SS_SPARE 9 65 -43 to +85% T20-6 :Waa TP_SS_SUNSHADE 1P U9 CXIC03KXK)04 2A4B ~ SSLXIAOIT

TC VR_TC_CSCH PV 8 65 0 to +12.5V T2W5 ~TernpCnttraofdstagetfmyckf +V 1A U28 CXrO03AW304 5C75 ~ MMI IA05T

TC VR TC_lSCfW-PV 8 65 0 to+12.5V T2G5 ]Temp Cntir intermediateafagatfmyckt +V iA U28 (MLk33KM004 5D~ I MM1lA1lT

TC VR_TC_LWCfW_NV 8 65 -12.5 to OV T20-5 !Tamp CntfrLWIR FPA tfmyckt -V ~A U29 COOCUKXK)04 6275 ! MMI IA44T

TC VR TC LWCKl_PV 8 65 0 to +12.5V T20-5 ~TernpCntfrLWIR FPA tfmyckl +V /A U29 COO03KXKW4 61F5 ~ MM11A43T

TC VR_TC OSCKT PV 8 65 0 to +12,5V T20-5 ~TempCntiroutarategetfmycfd+V \A U29 COOOWCOO04 8475 ! MM11A49T

720-2a 97p” ~lmylist 12 of ;’7 11323 151640 Rev B SHEET ?-22



TABLE 20-2A. MODIS TELEMETRY LIST

74

74

3

3

3

3

3

3,47

3,47

3

3

3

3

3

3,47

6

SOH by Subsystem -- End UserInterest extends through Column 7-- Sss Notas at table bottom -- Shaded area Indicates WC pt-pt processing. 5/97
1 2 3 4 5 6 7 8 9 10 11 I 12

#of Sampl Tfmy Equations HW Addr HW Deaian I

lG VR TC SMGKT NV 8 65 -12.5 to OV 120-5 ~TempCnfJrSMIR FPA timyckf -V 1A U29 C0003K13064 6175 ~ MM11A42T

TC VR_TC_SMCKT_PV s 65 0 to +12.5V T20-5 jTemp CnffrLWIR FPA thy cfrf+V 1A U29 COW3RXKt4 60F5 ~ hlMl 1A41T

TC VR-TC_VISCKT NV s 65 -12.5 to OV T20-5 ~TempCntirVIS tfmycfd-V end NIR ttmyCM IA U29 COtM3rCCKKr4 8375 ~ MM11A46T
TC VR_TC VISCKT PV s 65 0 to +12.5V T20-5 !Temp CntfrVIS timycfd+V end NIR tfmyckt !A U29 COO03rCOO04 62F5 : MM11A45T
TE TP_TE-FOLD-MiR 9 65 -43 to +85W T20-8 jTeteacopefoldmirrortemp 1P U9 COCKr3KX1304 2ACB \ TEC43AOIT
TE TP TE_ ,
TE TP TE SEC MIR

. . . .— .—. . ----PRI MIR 9 65 43 to +85% T20-8 ~TetasxmerxlmervmirrortemD 1P U9 COCXXWXNM 2B4B ! TEOOA02T

I ANLG CKT

9 65 -t3 to +85% T20-6 ~Tefe~e sacondarvmirrortemo !P U9 COO03ErX104 2BCB ! TEOOA03T

9 65 43 to +85% T20-F3 !AotiveA@ enafoatfmvoirttemD :P U7 CO(XX3KOO04 27BB ~ sama PWB

CT1 1 12 65 -2.5 to +2.5V T20-5 ITM mux Actl Rafl. B#votta (-1 V), all Retl’a same aour~ (BB) ;A U25 COO03rKXiO04 85F0 ~ same PWB

U muxActl Raf2 = B# votta(-1 V), all Ref2’ssame aourcsfTherm ) ! A U25 00CUX3KXKI04 8570 i same PWS

\ ----- . . .
T; CR TG A ON 18 na na ~ThnhrgGen AON.BOFF=l, AOFF=Oby R cmd !Dna Ca)lo c : MM13B08T
TG CR_TG A-RESH 1s na na !TlnrirrgGen A Reset.0, Running-l by D cmd (transitory) ~Dna Coolo D ~ MM13D29T
TG CR-TG-B-ON 1s na na !TlrnlngGan SON_AOFF.1, BOFF.O by R cmd ~Dna cool 1 0 : MM14B08T
TG CR_TG_B-RESET 1s na na ~ThrringGen B Reset=O,Running-l by D cmd (transitory) ~Dna cool 1 1 ~ MM14D29T
TM TP TM

TM VR TM_REF-AC
“. ,- -.—- -—..-. ..—

TM VR TM_REF_ACTl 2 12 65 -2.5 to +2.5V T20-5 \Th

TM VR_TM_REF ACTl_3 12 65 -2.5 to +2.5V T20-5 \TM mux Actl Ref3. EMvoile(-1 v), ail Ret3’ssame aouros(PRT) ~ A U25 00W3KOO04 84F0 ~ same PWB
TM VR TM REF ACT2

TM VR TM_REF ACT2 2 12 65 -2.5 to +2.5V T20-5 ~TMmux Aot2Raf2=B#vofk

TM VR TM REF_ACT3_l 12 65 -2.5 to +2.5V T20-5 !TM muxAof3 Refl. f3#voftz

TM VR, TM
.–

1
TM VR TM_REF ACT5 1 12 65

,. –– >——,
-2.5 to +2.5V T20-5 \Tk

TM VR TM REF_ACT5_2 12 65 -2.5 to +2.5V T2LwI ~TMmuxAct5 Ff3f2. w VOik

TM VR_TM REF ACT5-3 12 65 -2.5 to +2.5V T2W5 ~TMmuxAot5Ref3. S#volts (-1 v), ail Ref3’searns source (PRT) j A U29 COO03KxtO04 A8F0 ~ same PWB

TM VR-TM

TM VR-TM-REF-ACT6
,, ,—-, --- ----- ----- . .. .-T —.. - . . . .

TM VR-TM_REF_ACT7 1 12 65
. .

-2.5 to +2.5V T20-5 ~TMmux Act7 Rafl. Bfl volts(-1 v), all Refl’s same source (SB) ! A U31 mmo4 B7F0 ~

TM VRTM
same PWB

!_l 12 65 -2.5 to +2.5V T20-5 iTM mux Act2 Rail . St/ vofta(-1 V), all Refl’s same source(BB) I A U26 COO03KY1004 8FF0 ~ same PWB

s (-4 V), aftRef2’ssame sourcefTherm ) i A U26 00tN)3kXrMt4 8F70 i same PWB

s (-1 V), aftRefl’s same aourca (BB) !A U27 CXK03K.20004 97F0 ! same PWB

i REF A(X4 1 12 65 -2.5 to +2.5V T20-5 !TM muxAot4 Rsll . B# volts (-1 W. all Refl’s aarrra source (BB) :A U28 COMJ31C(XKM 9FF0 ! sama PWB

U muxAot5Rell - S#vofts (-1 V), ail Refl’s same source (BB) ~A U29 CWNJ31WO04 A7F0 ~ same PWB

s (-1 V), aftRef2’saarne source (Therm) ~ A U29 COO03KMO04 A770 ~ same PWS

i REF ACT6 1 12 65 -2.5 to +2.5V T20-5 !TM muxM Rafl = W/ Vofta[--1 w. ail Refl’s same source (BB) iA U30 COlXJ3KXX104 AFFll ! aama PbVll,

%_3 12 65 -2.5 to +2.5V T20-5 ]TM muxAc46Ref3. FMvolts(-1 V), all Ret3’ssame aourc@fPRTt iA U30 COO03#Xlr304 AF70 ! same PVVB

#_REF_ACTGND 12 65 -2.5 to +2.5V T20-5 ~AnabgftmyGnd Ref, D#X.)ODO(V ~AA cooo3Kxmo4 BS70 ! same PWR

3,28,61 TM VR_TM REF BB 1 12 65 DN T20-8 ~TMBB Rafl, DN fromRI .s- 2490.rxl, nominalDN=94 jP U2 COO03AXX304 088B ~ same PwS
3,28,61 TM VRT’MREFBB2 12 65 DN T20-8 ]TM BB Ftef2.DN fromR2.k 4839.8n. nominalDN.880 PLJ

4fromR3.s- 14000.8m nominalDN=3226 ip U2 CDC@3KXtO04 078B ! same PWB

J2 COO03/COOr34 070B \ same PWB
3,28,61 TM VR TM REF_BB_3 12 65 DN T2rM iTM m km” I-IN

.-

7,28,61 TM VR_TM REF PRT1 12 65 DN T20-8 ~TMPRT1 mux98, ON from R89.a. 1000.0~ nomhraiDN.2502 ~P U21 00003/Car04 388B 1 same PWB
8,28,61 TM VR TM REF PRT2 12 65 DN T20-8 !TM PRT2 mux96, DN from R107.a- 499.06, nominalDN.1072 1P U21 CUO03/COO04 3CEB ~ same PWB
3,28,61 TM VR_TM REF PSV1 12 65 DN T20-8 ~TMPsvl mux 16, DN
3,28,61 TM VF xrorr3cooo4 182B i =ma PWR

I fromR74.a. 2@30.08Q,nominalDN.131 1 iP Ulo Cooo3KXrO04 101B i same PWB

R TM REF PSV2 12 65 DN T20-8 ~TMPSV2mux32, DN tromR73.a- 2000.02Q, nominalDN.131 1 ~P U8 C ---------- ---- , —..-. . . .

M3 12 65 DN T20-8 lTM PSV3mux48, DN from R72.a. 2000.09n, nominalDN.131 1 !p U7 COO03KXKr04 203B ! aama PWB

I fromR71.a= 2000.04t2, nominalDN=1311 iP U9 COOOWCOO04 284B \ same PWB

R TM REF PSV5 12 65 DN T20-8 iTM PSV5mux 80. DN fromR70.a= 2000.0~. nominalDN-131 1 :P lJI1 (

3,28.81 I TM VR TM RFF PSk

3,28,61 -f-M

3,28,61 TM

10,28,61 m

11,28,61 TM VR_TM REF PSV7 12 65 DN T20-6 ~TMPSV7mux 84, DN fromR105

,——.—. .. . . . ... . .. . . . .
– d VR TM REF PSV4 12 65 DN T20-8 ~TMPSV4mux84, DN

..—

i VF _ 2WCWX)O04 305B ~ same PWB

1 VR TM REF PSV6
..- . .

-—..- . WB-. —_,) 12 65 DN T20-8 !TM PSV8mux48, DN fromR108.s= 499.07rl nominalDN.85 1P U17 COD03Kl1304 24BB ! sama F

k- 499.0%2, nominaiDN-85 iP U16 COO03KXXt04 2CCB i same PWB

R TM REF PSVS 12 65 DN T20-8 ~TMPSV8mux 80. DN fromRlt_kJ.&499.10n. nominsiDN.65 1P IJ15 fmrmnnmrM !lAIMl ! -ma PbVR9,28,61 .— —--.-- —.—- . . . . . . . . .. . . . --
459 <-List total WIOsoarss 3182

- .------, ------ .--. — .,” . ..-
<–Bit total (90 bits bv WC J
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TABLE 20-2A. MODIS TELEMETRY LIST
Sortby Subwstem -- End Ussr Interest extends throuah Column 7-- Sss Notes at table bonom -- Shsd& area Indicates WC d-atorocssslna. 5/97

pfm
ch@

12

15

1- - 2
—.

3 4
–r- ..,..--–––...=. ..-.

5- 6 7
#of sample

8 9 10 11 12
nmy Equations Tlmy Analog HW Addr HW Design

Subs Sa Mnemonic Name Bits Pedcd

TELEMETRY SPARES ARE NOTAN END USER INTEREST ITEM.

na na na na !Scmreanabfr oan mrrooee00s ~AA COO03rKXYXt4 047F ! na 1SPAN VR_SPARE

SPAN VR SPARE na na ns na \S~re anab~ ~n pur~ae (was T30-5D Ge Det SM1O,nowdeleted) ~ A A COO03KXKM ODFD j na

SPAN VR SPARE na na na na ~Spsreanabg gan purpose(was T30-5D Ge Det SM11, nowdefetad) ~ A A COO03KXKK)4 oE7D ~ na 1jsmreanabn !JSIl DurOoM1”VR SPARE na na na na lAA COC03KXX@t 377F~ na ISPAN ----
SPAN VR SPARE na na na na ~Spareanabg gan purpaee077 i A A CO(Xt3/CW04 A67F ] na

SPBB TP SPARE na na na na @psre 86 pasafvetemp spare P PB COO03rY.XK104X60B ] na

SPD CR SPARE na na na na \Spsre dfgitafblleveltfmy19 jDna CM11 2 ! na
SPD CR SPARE na na na na \Spare dfgitafbileveftfmy20 \D na cm 1 3 ~ na

SPD CR_SPARE na na na na \Spsre dlgftafbllevelffmy23 D na COO12 4 ~ na
SPD CR SPARE rra na na na !Srmradhftafbllavelffmv24 !D na coo12 5i na

-r----.=.—-,-----......- . - ..- ---,- !

SPD CR SPARE na na na na @psre dfgftafbileveltfmy25 !Dna cool 1 6~na -

SPD CR SPARE na na na na i%arn rtkritnlhlhwnlttrnuI!l !nnn f!Mi n n! na
SPD CR_SPARE na na na na ~Spsredfgitalbilevsfttmy14 ~Dna Ccurlo 9\na
SPD CR SPARE na na na na Spare dfgftaibilevefthy 26 iDna cool 1~, A~na
SPD CR SPARE na na na na ~Sparedfgftafblleveftfmy15 iDna Coolo E j na

SPD CR-SPARE na na na na iSpsre digftalbllevefffmy16 !Dna C(XMO n naF
SPPV VR PV MUX B na na na na~ ~A A COO03KXX304 03F1 ~ AS1OAO3T

SPTP TP_SPARE na na na na @psre paaafvetemp 33 ;P PT COO03KX104 18AB ~ na

SPTP TP SPARE na na na na !Spsre peeshrete~ (wasMF topby K.lAl;nowdone by WC) :P PT COO03AYJ304! lBAB ~ na

SPTP TP_SPARE na na na na @pere psasfveten-p41 ~P PT COO03MXK04 2438 ~ na

SPTP TP SPARE na na na na @sre paaafvetemp 43 :P PT COO03/CfXKM 2538 ~ na

SPTP TP_SPARE na na na na ~Spsrepseaivetemp 50 1P PT COCw)31UXJ04 28C8 ~ na

SPTP TP_SPARE na na na na k3parepseafvatemp 51 \p PT CO~~~ 294B ~ na

SPTP TP SPARE na na na na @psre pseafvetemp 52 1P PT COO03AXrO04 29CB ~ na

SPTP TP_SPARE na na na na !Spsre psaafvatemp 57 :P PT COO03KX4YJ4 2C4B ~ na

SPTP TP SPARE na na na na ~Sparepassivetemp 59 ~P PT COO03rCCKKM 2D4B ~ na

SPTP TP SPARE na na na na \Spsre psaafvetemp 60 /p PT ~063K2c004 2DCB ~ na

SPTP TP SPARE na na na na @psre paeelvetemp 61 !P PT COCN13KMl14 2E4B ! na
SPTP TP SPARE na na na na @psre psaefveten’@62 ~P PT C0003#3W ZECB ~ na

na na na na !Sosre Daaefveterm 63 !P PT COO(KlKXN104 2F4B ! nSPTP TP-SPARE . .
SPTP TP_SPARE na na na !Srwra nr4srAvohmn 84

—. ..-

na ;P m Mm-YanmM 9Ff!R !

CBTCl TD enr. oc
na

. . . . “. m.
OCWD : na 1

,_r---~—-..-.-...r-, , . .. ——,..—— -.=“ :

“r ,r , r “rll”r- #la ,,a ,!- ,,- @.we paaafvetemp75 jP PT COoo3KXmo4 ?“” :

SPTP TP SPARE na na na na khera Deaaivetemp 80 ~p PT C00cWCMm4 t

mp 85 ~P PT c0003rc(x)04 3
. . . 37DB ! na

SPTP TP_SPARE na na na ne ~Spare passivetel

SPTP TP-SPARE na na na na
IA6B ~ na

!Spare paeafvetemp 86 :P PT C4)O03KXXJ04 3AEB \ na

SPTP TP SPARE na na na na !Spsre psaafvetemp 87 :P PT COWMXW)4 3B6B ! na

SPTP TP-SPARE na na na na !Soara nadva tamn 88 iPPT rnm-mnmm QQr=n : na
SPTP TP_SPARE na na na na @pare paesfvetemp 89 ~P PT C0003/c~ 3C6B ~ na

._r---~—-..-.-...r-- ; . .. --”—J ---- “--- :
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TABLE 20-2A. MODIS TELEMETRY LIST
sort by Subsystem-- End User Interast extends through Column 7-- See Notes at table bottom- - Shaded area Indlcatea SC pt-pt processing.

1
5/97

2 I 314 I 5 I 6 I 7 I 819 I 10 I 11 I 12

‘1. Column 1 is Subsystem 2-aipha code defined by 151840 Table 10 or Figure 11.

2. Column 2 Mnemonic Name is 2nd 16 character field of OASIS name. First 16 character field (not shown) contains External Element, which is MOD.
Leading 2 characters indicate:
1st character: C = configuration, I = current, S = status, T = temperature, V = voltage
2nd character: A = active analog, D = pseudo or derived, R = real or raw data, S = flight software generated, P = passive analog.

3. Column 3 relates number of bits (status or digitalvalue).

4. Column 4 indicatescoarse 1553 Bus sampling period in see, actuals are:
1 = 1.024 see, 1 major cycle (128x8ms minor cycles); 8 = 8.192 sac, 8 major cycles; 65= 65.536 see, 1 master cycle, 64 major cycles.

5. Column 5 provides nominal analog tlmy range. Column 6 is reference pointer to analog scale factors and alarm limits.

6. Column 7 provides remarks. Tables T30-5C & T30-5D are noted for some items which are SW echo of items in T30-5C eng data, or are sourced from
T30-5D cmd parameters. Echoes, whose prime location value is derived from HW as opposed to SW, have an H for HK appended to its name in this list.

7. Column 8 is a tlmy processingtype code to indicate:
A = active analog direct, APC = analog via 1 of 6 PC muxes (FAM), APV = actiie analog via 1 of 1 PV mux (SAM), D = digital bilevel direct,
DCE = digital bilevel via CP-CE bus, DS = digital bilevel via WC, P = passive analog direct, PS = passive analog via S/C, SW= software.

8. Column 9 relates to analog tlmy, and is mux processing group on analog tlmy PWB:
A = active analog, PB = passive blackbody thermistors (273 to 320K), PT = passive thermistorgroup generally with high temperature range (-45 to
+85”C) PP = passive PRT aenaors generally low temperature range (-130 to +60”C).

9. Columns 10 & 11 provides the hardware to software interface information,which varies according to the Co! 8 Type Tlmy (see 20.4 for details).
Brieffy,anabg types A, APC, APV & P hex Write/Read addresses are in Col 10 and retated hex date bcations are in Cot 11. In addition, APC & APV are
a general mux date locationwith the detail step bcations provided by Table 20-3. Type D bilevel data is read directiy from the address in Coi 10 and
the value is indkated for the single bit positionof a 16-b~ word in Col 11 (data bit Ocorrespondsto the least significantbit). See Note 12 for type DCE.
SW locationsare only in SW code.

10. Column 12 is a Unique ID for hardware related items.

11. For a defintionof how Type DCE tlmy is accessed, see Appendix E for PL309!%N02646A MODIS Software Commands for On Board Calibrator
Control. This defines the internalcommands & telemetry that flow across CP-CE serial link to control the BB, SDSM and SRCA.

12. Initial HW spares are listedat bottom of Table 20-2A. Active items changed to spares appear in top of table if carried as spare in Table 20-4 Tlmy Frame.
If frame use as been reassigned, subsequent spares are moved to bottomof Table 20-4.

T2G2a 9705 thylist 15 of 18 11323 151840 Rev B SHEET 20-25



pfm

TABLE 20-2A. MODIS TELEMETRY LIST
*H by subsystem -- End User Interest extends through Column 7-- Sea Notaa at table bottom -- Shadad area Indlcatea SC pt-pt procaaelr?g. 5/97

1 2 3 4 5 6 7 8 9 10 11

#of Sample

12

Tfmy Equations Tlmy Anatog HW Addr HW Design
Subs s Mnemonic Name .,. ~y Bits Period Range & Limits Remarks Te Mux WriteiResd Data L Un ue ID

I eft ~ #s.
1. 8/7/95 3 CO12chgs. Deleted extra space in TA_SR_SRC_A_SIPD & TA_SR_SRC_B_SIPD & CR_BB_SPARE(DCE) to meet 16 charcter name count(see

14 for later CR_BB spare).
2. 8/10/95 8 Col 7 Remark chgs to shorten #of characters. No functionalchgs.
3. 8/13/95 Revised all VR_TM_REF_XXXX’s CO17Remarks to note, all Refl’s are common source, all Ref2’s etc, all Ref3’s etc. Also added UXX device ref

designator to Col 9 Mux ID. Changed VR_TM_REF_ACT6_l to VR_TM_REF_ACT6_3 because of internal ref 3.
4. 8/13/95 Changed relation of VIS & NIR FPAs from WF subsys to AO subsys. New names are TA_AO_VIS_FPA & TA_AO_NIR_FPA. Chged

TP_RC_OS_WH to SPARE. Corrected minor typo in CR_SR_GRAT_FH_A CO17of B.O to A=O.
5. 10/4/95 lR_PS2_lNPUT_CUR revised HW Ioc to 76F7 from 75F7.
6. 10/4/95 VR_TM_REF_GND chged codes on Col 8,9 to A, A from P, P.
7. 10/4/95 VR_TM_REF_PRTl, add 1 to name in Co12&7.
8. 10/4/95 Create new tlmy VR_TM_REF_PRT2 at 3CEB.
9. 10/4/95 Create new tlmy VR_TM_REF_PSV8 at 34DB. Replaces TP_SA_B_MTR at Ioc 34DB.

10. 10/4/95 Create new tlmy VR_TM_REF_PSV6 at 24BB. Also, delete SPTP Psv Temp 42 at 24BB.
11. 10/4/95 Create new tlmy VR_TM REF_PSV7 at 2CCB. Also, delete SPTP Psv Temp 58 at 2CCB.
12. 10/4/95 Correct SPTP Spare pas~ve temp 33 Ioc to 16AB from 1BAB.
13. 10/8/95 Chg subsys relation of VR_TC_LW_FPA_HTR to VR_RC_LW_FPA HTR and VR_TC_SM_FPA_HTR to VR_RC_SM_FPA_HTR,
14. 10/13/95 Chg CR_BB_ HTR_ OFF intoCR_ BB_SPARE(DCE) at COOO1,~ O. Was redundant to BB_HTR CURR.
15.

[:;]

18:

[:i

22:
23.
24.
25.
26.
27.

28.
29.
30.

10/16/95 Added T~_SPARE it bottom of ta~fe ~ COO03/COO04,1BAB. This was made a spare in 9/9~ whe~ TP_MF_KMl went to S/C processing, but
later got dropped from spares.
11/1/95 Revise Chg #s to directlyapply to one or multiple items. (XX) notes like this one are general and don’t appear near table body.
11/4/95 Revise togicvalues on SR_FO_BLKl ,2,3,4_MODEto O=Read, 1=Write vs 1=Ftead, 2=Write.
11/5/95 Chg tlmy range on TP_BB_TEMPOl H,12H to 270K to 320K from 273K to 320K.
11/5/95 Chged CR FO_BLKl ,2,3,4_RESET’s to FO_SPARE’s.
11/5/95 Minor revision to Notes to compact them, and make remark how spares are handled Note 12.
11/5/95 Clean up Ccl 7 references for Eqs & limits,mostfy PV Subsys, but a few other subsys items.
11/5/95 Add new 3-bit tlmy CS_CP_MODIS_XX, XX= EM, PF, F1, F2.
11/24/95 Revise Col 5 Range & Col 8 Remarks on 5 CS_FR_DELAY_XX from D#O-100, 1=3.33ps to D#O-50, 1=6.66pa, 0.021FOV.
11/24/95 Chg door CR_DR_SDS_CLSD to CR_DR_SPARE. On Iy 3 SDD limitswitches are needed. If SDD is closed, then SDS is closed.
11/24/95 chg name TP_SM_SDSM_GEDET to TP_SM_DET_AMP3.
11/24/95 Revise range of 4 PV sample delays, e.g., CR_PVLW_S_DEtAYt-f to 0-50 units vs O-63 units, where 1=3.33ps.
11/27/95 Chg names on TP_DR_MTRs 1) to TP_DR_NAD_FS from TP_DR_NAD_MTR, 2) to TP_DR_SVD_FS from TP_DR_SVD_MTR, 3) to
TP_DR_SPARE from TP_DR SDD MTR.
11/30/95 Insert measured A_=de re~stance values for VR_TM_REF_BB/PSV ref resistors in Remarks Ccl 13 pl BBI ,2,3 PRT1 ,2; PSV1-8.
11/30/95 Chg UIDS on CR_CP_A_ON _M TO MM05D500Y from MM05D976T AND CR_CP_B_ON _M TO MM06D500T from MM06D976T.
12/3/95 Return bit size on TP_RC_MNT_RING back to 12 vs 9 his. FLT SW never altered to 9.
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TABLE 20-2A. MODIS TELEMETRY LIST
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Sort by Subsystem- - End User Interest extends through Column 7-- Sss Notes at table bottom -- Shsdsd area Indlcatss WC pt-pt processing. 5/97

1 2 3 4 5 6 7 8 9 10 11 I 12
#of Ssmpl Tlmv Eauations Tlmy Ansto HW Acfdr HW Design

I i Limits Unique ID ~

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

43.
44.
45.
46.
47.
48.

$i
51.

52.
53.

54.

&

[%
59.

12/3/95 Increase #of bits on VR_SA_A_MTR_TORQ 8. VR_SA_B_MTR_TORQ to 10 bits from 8 bit. (Affects tlmy framing.)
12/3/95 Increase #of bits on VR_RC_LW_FPA_HTR & VR_RC_SM_FPA_HTR to 10 bits horn 8 bit. (Affects tlmy framing.)

1/5/96 CR_SM_MIR_HOME A & CR_SM_MIR_HOME_B: in Remarks 1) chg Note 12 to Note 11, and 2) add Home=DCR View.
1/5/96 CS_SM_MIR_STEP _hrRemarks add -3.750/step.
2/29/96 add new CS_FR_ENC_DELTA -8191 to +8191 by 14-bit 2s Complement. Shows amount of global collect rotationof all 5 views.
2/29/96 Chg TP_SD_TEMP to TP_SD_Spare. Temp sensor deleted from PF.
2/29/96 Chg TP_RC_OS_FIN to TP_RC_SPARE.
2/29/96 Minor name chg from CR_SR_SISOV_ENA to CR_SR_L_SHDN_ENA.
2/29/96 CR_SR_SIS_OFF revised/expanded: CR_SR_blMPS_ON .OFF/l W/10W/20W/3pW = 000/001/01 O/01 1/100. FLT SW sets up DCE word to go
over CP/CE link.
3/3/96 Add new lamp group selection: CS SR_3L10W_SET, CS_SR_2L10W_SET, CS_SR_l L1OW_SET, CS_SR_l L1W_SET.
3/3/96 Add new CR_SR_LAMPS_LOW w~h Low/High = 0/1. Use HW adressllocation thatrevised CR_SIS_OFF Off/On=O/l at COOO1,5.
3/17/96 chg 5 spares to active: SS_CP_SCAN_EST from CP_Status_02, SS_CP_UART_RESET from CP_Status_l O, SS_CP_UART_HUNT from
CP_Status_l 1, SS_CP_UART_SYNC from CP_Status_l 2, SS_CP_UART_NORM from CP_Status_l 3.

3/17/96 Add 2 new l-see words CP SS_CP_lAST_EVENT and FR SS_FR_LAST_EVENT.
3/17/96 Revise sample time on 4 time code words CP SS_CP_TCl ,TC2,TC3,TC4 from 65 sec to 1 sec.
3/17/96 Add 2 new FR words & revise 1 FR_Spare. New CS_FR_BBRADTAB & CS_FR_GAINTAB. Revised from spare CS_FR_OFFSEITAB.
3/17/96 Minor name chg & resutt:to SS_FR_SCl_P~ Normal/Test from SS_FR_PKT_TEST.
3/20/96 Minor name addon of last _X to 3 TM words to tie to particularVref= 1,2,3. See Remarks.
3/20/97 Correct BB, SDSM & SRCA logic& HW locations to match 3/1/94 Memo 16-bit serial link protocol. Logic on CE_SR_lR_SRC_OFF.
HW locationson CR_SR_GRAT_CH_B, CR_SR_GRAT_FH_B, CR_SR_SLIT_HOMEB, CR_SR_tAMPS_LOW.

3/21/96 add 3 new words to match new cmds: SET_FR_PCDCRDBG, SET_FR_PCDCRPOST & SET_FR_PCDCRPRE.
4/2/96 reinstate - 3/22/96 2 to spares TP_SA_SPARE was TP_SA RCTl_HSG & TP_SA_SPARE was TP_SA_RCT2_HSG.
3/22/96 add new CS_FR_SCl_NORMAL yesho from 20 cmd selec~ons (27 tlmy because of PV A/B). Also created T20-2A & T20-2B so T20-2B canb be
vehicle to summarize details that go into SCl_NORMAL.
3/24/96 Clairfy door& OBC mtr step tlmy is in absolute step count. 4/13 add step count for absolute positions.
3/25/96 PartitionSS_CP_STATUS_03 into2 new 4-bit words with left over bits in T20-4 frame going to frame fill. Add SS_CP_LOG_STATE &
SS_FR_LOG_STATE

3/28/96 Chg 6 CP/FR items to SS_CP_SPARE or SS_FR_SPARE deemed unecessaty for online ops: SS_CP_MEMPRO_ERR, SS_FR_MEMPRO_ERR,
SS_CP_PARITY_ERR, SS_FR_PARITY_ERR, SS_CP_TEST RES & SS_FR_TEST_RES. AffectsT2@4.

4/6/96 Reinstate SS_CP_STATUS_04 inadvertentlydeleted wh~e doing Chgs#53&#54. FM T20-4 has related cleanup.
4/6/96 Shortened table tile to MODIS TELEMETRY LIST from MODIS TELEMETRY LIST-BY SUBSYSTEM.
4/8/96 Minor name chg to CS_CP_MODIS_MOD from CS_CP_MODIS_XX. Same chg in T20-4.
4/12/96 added Cot 9 entries for mux chip LJ##for active and passive analog tlmy.
4/24/96 Revise Chg Note#50 to again chg 2 pts back to spares TP_SA_SPARE was TP_SA_RCTl_HSG & TP_SA_SPARE was TP_SA_RCT2_HSG.

Changes since 151640 initial5/96 release
— —

60. 5/8/96 For comple~eness,add back in 2 S/C tlmy wired-spares that inadvertently got dropped.
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TABLE 20-2A. MODIS TELEMETRY LIST
Sortby Subsystem- - End User Interest extends through Column 7-- See Notes at table bottom- - Shadad area indicates WC pt-pt procssslng. 5/97

pfm 1 2 3 4 5 6 7 8 9 10 11 12
chg# #of Ssmpk Timy Equations Tlmy Analog

Subs S
HW Addr HW Design

Mnemonic Name Bits Period Ran e~ & Umits Te Mux Writc#Read Data Loq Unique ID

61. 8/7/96 Chg Col 5 Tlmy range & Col 7 Remarks on last 13 reference signals of TM to read in raw DN. Nominal DN listed in Cot 7.
62. 8/7/96 Chg name, function& nominal value of 6 PC signals from individualband parameters to band-pair sample clock rise/fall locations.
63. 8/12/96 Correct Col 11 interchanged HW Address locationson CR_PVVISB_ECALON & CR_PVVIS_B_ON.
64. 8/13/96 Add 152932 reference definitionpointer to Col 7 Remarks for SS_CP_LAST_EVENT & SS_FR_lAST_EVENT to define codes for events. Also add

note to SS_CP_LOG_EVENT & SS_FR_LOG_EVENT to point to SS_CP_LAST_EVENT & SS_FR_LAST_EVENT for info.
65.8115196 Add two new words SS_CP_MACRO_lD and SS_CP_MACRO_ON.
66. 8/15/96 Revise 1 CP and 3 FR to spares.
67. 8/26/96 Generate OASIS composite CR_RC_CFPA_SETPT to 83,85, 88K from CR_RC_CFPA_TISET & CR_RC_CFPA_T3SET.
68. 9/15/96 Revise units on 6CS_PC3132_SRiSE,etc and 4 CR_PVLW_S_DELAYH, etc to be psec vs units.
69. 9/26/96 On CS_SR_SLIT_STEP, readout is in steps, and updated to be Ostep=Along Track Reticle, 24 steps=Along Scan Reticle (tlmy Home), & 48 steps=Slit

70.
71.
72.
73.

74.
75.
76.

77.

Reticle.
9/29/96 Revise logic CR_CPA_EEP_WRE_M & CR_CPB_EEP_WRE_M to be 1=ENABLED, O=DISABLED.
10/10/96 convert TP_ME_TB07 to TP_ME_SPARE; 1 of 9 S/C (RTIU test) temp tlmy pts to spare, others remain active.
10/17/96 Reactivate S-see FR_SPARE as SS_FR_SCIABNORM with ABNORWNORM. Gnd flag to ID know SCI abnormalities other than MODIS.
10/21/96 Correct names for VR_PSl_P5.6V_Dl & VR_PS2_P5.6V_Dl to be VR_PSl_P5_6V_Dl & VR_PS2_P5_6V_Dl to be consistentwith OASIS
convention.
12/9/96 Expand remarks on VR_TC_VISCKT_NV & _PV to also pertain to NIR CKT.
4/97 MuttipleEO1122D Incorporationsfor Rev B. SeeEO1122D (released 970305) for details of bit increase for several words and name chg & spare chg.
4/97 Direct Rev B chg to increase bits from 8 to 12 and relocate to Maj Cyc 32: 1) lR_SA_A_ECDR_LED, 2) lR_SA_B_ECDR_LED, 3)

VR_SA_A_ECDR_MON and VR_SA_B_ECDR MON.
4/97 Direct Rev B chg to add Remarks use defin~on for SS_CP_STATUS_04 through_09.
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TABLE 20-2B. MODIS TELEMETRY DEFINITION EXTENSION
4i97

o 1 2 3 4 5
pfm Telemetry #of Related
chgll item# Subs s Mnemonic Name Bits Cmd~ Remarks

1 FR CS_FR_SCl_NORMAL 1 ! M below ]Flt SW Polls the following for ANDED Yes/No response.

FR CS_FR-BBRADTAB l!FR35~

FR CS_FR_DEIAY_BB 7 ~ Ff319 ~

FR CS_FR_DELAY_EA ?j FR21 [
FR CS_FR_DEtAY_SD 7 1 FR17 ~
FR CS_FR_DEiAY_SP 7 ~ FR20 ~

FR CS_FR_DELAY_SR 7 ~ FR18 j

FR CS_FR_ENC_DELTA 14 ~ FR31 ~

FR CS_FR_GAINTAB 1 1 FR34 ~

FR CS_FR_OFFSEllAB l: FR33~

FR SS-FR_SCl_PKT 1 ! FR28 !

PC CR_PCLWA_ECAL_ON 1 ~ PC05 IA/B sides count as 1 item for content count to CS_FR_SCl_NORMAL

PC CR_PCLWB_ECAL_ON 1 ~ PC05 ]AM sides oount as 1 item for content count to CS_FR_SCl_NORMAL

PV CR_PVLWA_CSUB_ON 1 PV28 \NB sides count as 1 item for content count to CS_FR_SCl_NORMAL

PV CR_PVLWA_ECAL_ON 1 ~ pV24 ~~ ~~ ~unt as 1 h~ for ~tent aunt to CS_FR_scl_NORMAL

PV CR_PVLWB_CSUB_ON 1 ~ PV26 @B sides munt as 1 item for content count to CS_FR_SCl_NORMAL

PV CR_PVLWB_ECAL_ON 1 ~ PV24 INS Was countas 1 itemforcontentaunt toCS_FR_SCl_NORMAL
PV CR_PVNIRA_ECALON 1 ; PV1O ~ArBsidescountas 1 itemforcontentcountto@?_FR_SCl_NORMAL
PV CR_PVNIRB_ECALON~

PV CR_PVSMA_CSUB_ON 1 ~ PV18 \NB sides count as 1 item for content count to CS_FR_SCl_NORMAL

PV CR_PVSMA_ECAL_ON 1 \ PV16 \A/B skies count as 1 item for mrrtent count to CS_FR_SCl_NORMAL

PV CR_PVSMB_CSUB_ON 1 ~ PV18 ~AiB sides munt as 1 item for cmntentcount to CS_FR_BCl_NORMAL

PV CR_PVSMB_ECAL_ON 1 PV16 ~/VB sides count as 1 item for content count to CS_FR_SCl_NORMAL

PV CR_PWISA_ECALON 1 : PV04 ~AfBsides count as 1 item for content munt to CS-FR_SCl_NORMAL

PV CR_PWISB_ECALON 1 ~ PV04 ~~ S* ant as 1 ffem for ~ntent ~unt to CS_FR_~l_NORMAL

PV CR_PV_A_MEM_RAM 1 1 PV31 lNB sides count as 1 item for content count to CS_FR_SCl_NORMAL

PV CR_PV_B_MEM_RAM 1 i PV31 ~AM sides taunt as 1 item for content count to CS_FR_SCi_NORMAL

18 .&id contents, note lower AM items onty count as one item.

1. The status of the first item in the table is the Flt SW ANDED results of the 21 items beneath It.

25B PF C~
[1] 4iT/86 For PF changed table tile& functlonas listed from MODIS HOUSEKEEPING TELEMETRY -BY FUNCTION.

~hangea since 151840 initial 5i86 rekas~
[2] 8i15i86 Delete tlmy related to delted crnch CS_FR_PCDCRDBG, CS_FR_PCDCRPOST, & CS_FR_PCDCRPRE.
[3] 10/1 1/96 FYl - For lower AJBchoicea,Flt SW looks at commands instead of internal tlmy, but end result is effectively the same for overall status.
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TABLE 20-2C. MODIS TELEMETRY LIST REMARKS EXTENSION
5/97

pfm 1 2 3 4 5 6 7 8 9 10 11 12
ch@ #of sample Tfmy Equations Tlmy Ansbg

Subs S
HW Addr HW Design

Mnemonic Name Bits Period Ran e & Limits2_~ Remarks ~ Mux Write/Read Data La Unique ID

i i

CP SS_CP_STATUS_09 16 8 na na ]CP/FR Reset RegisterBiteOthough 15 coded as foltows ~ SW na na na ! na

~BitO CP Spare -MSB i:
\Bitl:CPSf)are 1
jBlt2:CP: Spare 1

]

~Bit3 CR O=flaset oausadby UploadReset Relay Command ! :
~Blt4: CP tkfleeat oauaadby StandardReset Relay Command

,
! I

\Bit 5 CP: O=flaset generatedby PowerSupplytransient ~

~Bit6 CR spare :

~Bit7 Cl? O=Raaatgeneratedby WatohdogTimer expiration
x

~Bit6 FFt O=PowarOn Reeat i
/Bti 9 FR &Emulator Reset ~

~Bit10 Ff%O=WatchdogReset ~ ~

I ~Bil11 FR OA,fDbadReaat ~
I

~Bit12 FR O.Standard Rssat ~ :

18it 13 Ffl Spare
z

~ i
~Bit14 FR Soare 1

I ~Blt15 FR Sosra - LSB I t 1

I 1

Notes
1. This table extends Remarks Column for Table 20-2A

PF c~
1. 5/97 New table for Rev B. SS_CP_STATUS-09 only entry at this time.
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TABLE 20-3. FAM (PC)& SAM (PV) MUX DATA LOCATION
5@7

1 2 3 4 5 6 7 8 9 10 11
#of Sample

12
Type TM HW TM HW PWB Mux

Mnemonic Name Bits Rate N/A NIA Remarks Data AddrlRead Data Mux Step

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

This table h .. . . . -. ----- ... . . .

! HK COO03/COO04 0070 ; 1 0Pc vR_Pc-B31-GND

Pc TA PC B31 MUX

8 65

9 65

!Via FAM muxAFO1
:
iFAM AFO1fie AJBside mux ten

I Pc VR PC B31 RP5V 8 65 ~VlaFAM mux AFO1

lp ~ HK COOOWCOO04 0070 i 1 1

Pc vR_Pc_B31_RNl 2V 8 65 ~VlaFAM mux AFO1 ~ HK COO03/COO04 0070 \ 1 2

Pc VR PC_B31 RN5V 8 65 ~ViaFAM mux AFOI { HK COO03/COO04 0070 \ 1 3

-. z -JOWCOO04 0070 ! 1 4

Pc vR_Pc_B31 RP1 iv

. .. .

i 05 \Vla FAM mux AFOI ! HK COO03/COO04 0070 { 1 5

Pc VR_PC B31 Cl O_DCR 8 1.5 ~ViaFAM AFO1mux ! Scl COOOWCOO04 0070 : 1 6
DC Vq PC B31 CI)9 DCR 8 1.5 @ia FAM AFOlmux

I HK (X

! Scl cooo3/cooo4 0070 ! 1 7

MC05_DCR 8 1.5 $/is FAM AFO1mux ~ Scl cooo3/cooo4 0070 : 1 11

?_PC_B31 C04 DCR 8 1.5 @la FAM AFOlmux

3-PC-B31 C03_DCR 8 1.5 ~ViaFAM AFOlmux

.-. ,
Pc VR PC_B31 C08 DCR 8 1.5 ~ViaFAM AFOlmux ~ Scl COO(XVCOO04 0070 ; 1 8
Pc vR_Pc_B31 co7_DcR 8 1.5 ~ViaFAM AFO1mux ~ Scl COOOWCOO04 0070 ~ 1 9

Pc vR_Pc_B31 co6_DcR 6 1.5 jVia FAM AFOlmux : Scl COOOWCOO04 0070 : 1 10
Pc VR PC B3

PC VP j Scl COOOWCOO04 0070 ; 1 12

Pc VP ~ Scl cooo3/cooo4 0070 ~ 1 13
Pc VR_PC_B31 C02 DCR 8 1.5 Wia FAM AFOlmux ~ Scl cooo3/cooo4 0070 j 1 14

Pc VR_PC_B31 CO1 DCR 8 1.5 jVia FAM AFOlmux ! Scl COOOWCOO04 0070 \ 1 15

Pc VR_PC_B32_GND 8 65 ]Via FAM mux AF02 \ HK COO03/COO04 00F0 ~ 2 0

Pc TA_PC_B32_MUX 9 65 jFAM AF02 actlvaAJBside mux temp j HK COOWCOO04 00F0 ~ 2 1

Pc VR_PC_B32_RNl 2V 8 65 pJia FAM mux AF02 ~ HK COO03/COO04 00F0 ~ 2 2

PC VF ~ HK COO03/COO04 00F0 ~ 2 4

PC VF ! HK COO03/COO04 00F0 ; 2 5

Pc VR_PC_B32Cl O DCR 8 1.5 ~ViaFAM AF02 mux j SCI COO03/COO04 00F0 ~ 2 6

Pc VR-PC-B32C09_DCR 8 1.5 ~ViaFAM AF02 mux ~ SCI COO03/COO04 00F0 ~ 2 7
Pc VR_PC_B32C08_DCR 8 1.5 ~ViaFAM AF02 mux ; SCI CO(KWCOO04 00F0 ; 2 6

Pc VR PC B32C07-DCR 8 1.5 \Vls FAM AF02 mux ! SCI COO03/COO04 00F0 \ 2 9

PC VF

Pc VR-PC B32-RN5V 8 65 ~ViaFAM mux AF02

3_PC B32-RP5V 8 65 !Via FAM mux AF02

3-PC B32_RPl 2V 8 65 lVia FAM mux AF02

i HK COOCKVCOO04 00F0 ! 2 3

3-PC_B32C06_DCR 8 1.5 \Vla FAM AF02 mux ~ SCI COO03/CO004 00F0 ~ 2 10

Pc VR_PC_B32C05_DCR 8 1.5 ~ViaFAM AF02 mux i Scl COOOWCOO04 00F0 ~ 2 11
Pc VR_PC_B32C04_DCR 8 1.5 \via FAM AFo2 mux ~ SCI COO03/COO04 00F0 ~ 2 12
Pc VR_PC_B32

PC VF ! SCI COO03/COO04 00F0 ! 2 14
Pc VR-PC-B32C01-DC R 6 i .5 ~VlaFAM AF02 mux ! SCI COO03/COO04 00F0 ; 2 15

Pc vR_Pc_B33_GND 8 65 @ia FAM mux AF03 ~ HK COO03KOO04 0170 ; 3 0

Pc TA_Pc_B33_Mux 9 65 jFAM AF03 activa Ml aide mux tamp ~ HK COO03/COO04 0170 ~ 3 1
Pc VR_PC_B33_RN12V 8 65 jVia FAM mux AF03 ~ HK COO03/CO004 0170 ~ 3 2

2C03-DCR 8 1.5 ]Via FAM AF02 mux i SCI COO(KVCOO04 00F0 ; 2 13
?_PC_B32C02_DCR 8 1.5 !Via FAM AF02 mux

Pc VR PC_B33_RP5V 8 65 jVia FAM mtrxAF&3

Pc VR PC_B33_RP12V 8 65 ~ViaFAM mux AF03

I Pc vR_Pc_B33clo-DcR 8 1.5 $/la FAM AF03 mux

Pc vR_Pc_B33-RN5v 8 65 jVia FAM mux AF03 i HK COO03/COO04 0170 ~ 3 3

+

! HK COO031COO04 0170 i 3 4

i HK COOOWCOO04 0170 i 3 5

! Scl COO031COO040170 ! 3 6
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TABLE 20-3. FAM (PC)& SAM (PV) MUX DATA LOCATION
54?7

1 2 3 4 5 6 7 8 9 10 11 12
#of Sample Type TM HW TM HW PWB Mux

-m Mnemonic Name Bits Rate N/A NIA Remarks Data Addr/Read Step

Thle table Is ofprlmary interest to HW/SW development, Intagratlon & test -- Saa Notes at table bottom for description of columns.

Pc VR_PC_B33C09 DCR 8 1.5 !Vla FAM AF03 mux i Scl COO03M20004 0170 : 3 7

Pc VR_PC_B33C08=DCR 8 1.5
:
;Via FAM AF03 mux ! Scl COO03KWO04 0170 ! 3 8

Pc VR PC B33C07 DCR 8 1.5 !Via FAM AF03 mux i SCI COO03hX)O04 0170 ! 3 9

dlg

2

2
2

2 Pc VR-PC_B33C06_DCR 8 1.5 \Via FAM AF03 mux [ Scl comooo4 0170 ~ 3 10

2 Pc VR PC B33C05 DCR 8 1.5 ~ViaFAM AF03 mux I Scl COOOWOO04 0170 ~ 3 11
2 Pc VR_PC-B33C04_DC R 8 1.5 \Vls FAM AF03 mux i Scl cooo3/cooo4 0170 \ 3 12
2 Pc VR PC_B33C03_DCR 8 1.5 !Via FAM AF03 mux ; Scl COOOWCOO04 0170 ; 3 13

2 Pc VR PC_B33C02_DCR 8 1.5 ~ViaFAM AF03 mux \ Scl cooo3/cooo4 0170 j 3 14

21PC VR PC B33C01 DCR 8 1.5 !Via FAM AFIX3mux ; Scl cooo3/cooo4 0170 i 3 “-157

I Pc VR PC B34 GND 8 65 h/is FAM mux AF04 I HK COO03/COO04 01FO i 4 01

Pc TA_Pc_B34_Mux 9 65 ]FAM AF04 active AJBside mux temp ! HK COO03/COO04 01FO ! 4 1

Pc VR PC_B34_RNl 2V 8 65 ~VlaFAM mux AF04 i HK COOOWCOO04 01FO i 4 2

Pc VR-PC-B34-RN5V 8 65 ~VlaFAM muxAF04 : HK COO03/COO04 OIFO : 4 3

Pc VR_PC_B34 RP5V 8 65

Pc VR PC_B34 RP12V 8 65

2 Pc VR PC B34CI0 DCR 8 1.5

!Viaf=AM mu)( AF04 ~ HK COO03/COO04 OIFO ~ 4 4

~ViaFAM mux AF04 ~ HK COO03/COO04 OIFO ~ 4 5

iVia FAM AF04 mux ! SCI COO03/C6004 01FO i 4 6
2 Pc VR_PC_B34C09 ,DCR 8

:
1.5 iVia FAM AF04 mux ! SCI COO03/COO04 01FO ~ 4 7

2 Pc vR_Pc_B34c08_DcR 8 1.5 ~ViaFAM AF04 mux ~ SCI COOOWCOO04 01FO j 4 8

2 Pc vR-Pc-B34c07_DcR 8 1.5 $Jia FAM AF04 mux ~ SCI CO063/COO04 01FO ~ 4 9
2 Pc VR PC B34C06_DCR 8 1.5

2 Pc VR_PC_B34C05 DCR 8 1.5

2 Pc VR PC B34C04 DCR 8 1.5

!Via FAM AF04 mux

NW FAM AF04 mux

~ SCI COO03/COO0401FO ; 4 10

: SCI COO03/COO04 OIFO ! 4

jVia FAM AF04 mux ! SCI C0603/COO04 01FO i 4 12 I

2 Pc VR PC B34C03_DCR 8 1.5
2 Pc VR_PC_B34C02 DCR 8 1.5
2

t

Pc VR_PC_B34COl DCR 8 1.5

Pc VR PC_B35_GND 8 65

i;Via FAM AF04 mux ! SCI COO03/C6004 01FO !

;Vla FAM AF04 mux ~ SCI CO063/COO04 01FO ~

]Via FAM AF04 mux ~ SCI COtM3KX1004 01FO !

\Via FAM mux AF05 ~ HK COO03/COO@l 0270 \

I Pc TA PC B35 MUX 9 65 \FAM AF05 acltva AM side mux temn HK cooo3/coood 0270 / 5 1 I

I Pc VR PC B35 RN12V 8 65 ;Via FAM mux AF05 i HK COOOWCOO04 0270 : 5 21

Pc vR_Pc_B35_RN5v 8 65
.— —

~ViaFAM mux AF05 ~ HK COO03/COO04 0270 ~ 5 3

Pc VR_PC B35_RP5V 8 65 !v~ FAM mux AF~ ( HK COO03/COO04 0270 ] 5 4

Pc vR_Pc_B35-RPl 2V 8 65 ~ViaFAM muxAF05 I HK COOWCOO04 0270 : 5 5
2 I Pc VR_PC B35CI O DCR 8 1.5 @ia FAM AF05 mux ! SCI COO03/COO04 0270 ~ 5 6

2 Pc VR PC B35C09 DCR 8 1.5 h/is FAM AF05 mux i SCI COOCWCOO04 0270 i 5 7_—.
2 Pi VR PC B35C08 DCR i 1:5 !Via FAM AF05 mux

.–
~ SCI COO03/COO04 0270 j 5 8

2 Pc VR PC B35C07_DCR 8 1.5 hlia FAM AF05 mux ~ SCI COO03/COO04 0270 ~ 5 9
2 Pc VR-PC-B35C06-DCR 8 1.5 !Via FAM AF~ mux I SCI COO03/COO04 0270 i 5 10
2 Pc VR_PC B35C05 DCR 8 1.5 ~ViaFAM AF05 mux ! SCI COO03/COO04 0270 ~ 5 11

2 Pc VR_PC B35C04_DCR 8 1.5 h/is FAM AF05 mux ~ SCI COOOW20004 0270 \ 5 12

2 Pc VR PC-B35C03-DCR 8 1.5 jvia FAM AF05 mux ~ SCI COO03/COO04 0270 ~ 5 13
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TABLE 20S. FAM(PC) &SAM (PV)MUX DATA LOCATION
5B7

dlg

2

2

2

2

2

2

2

2

2

2

2

2

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

1 2 3 4 5 6 7 8 9 10 11 12
#of Sample Type TM HW TM HW PWB Mux

3ub9 stem Mnemonic Name Bits Rate N/A N/A~.- Data Addr/Read Data Mux Ste~

Thla table h ofprlmary interest to HW/SW development, Intagratlon & teat -- Sss Notes at table bottom for description at columns.

Pc VR_PC_B35C02 DCR 8 1.5 !Vla FAM AF05 mux i SCI COO03/COO04 0270 ; 5 14

Pc VR_PC B35C01 DCR 8 1.5 !Via FAM AF05 mux ; SCI CO13WYCOO04 0270 { 5 15

Pc VR PC B36 GND 8 65 ~VlaFAM mux AF06 ~ HK COO03/COO04 02F0 ~ 6 0

Pc TA_PC_B36_MUX 9 65 ~FAMAF06 active PJBside mux temp ~ HK COO03/CO004 02F0 ~ 6 1

Pc VR_PC_B36_RNl 2V 8 65 jVla FAM mux AF06 j HK COO03/COO04 02F0 ! 6 2

Pc VR-PC-B36 RN5V 8 65 ~VlaFAM mux AF06 ~ HK COO03/COO04 02F0 ! 6 3

Pc VR PC B36. RP5V 8 65 /Via FAM mux AF08 i HK COO03/COO04 02F0 j 6 4

Pc VR PC B36 RP12V 8 65 ~ViaFAM mux AF06 : HK COO03/COO04 02F0 ~ 6 5

Pc VR_PC_B36Cl O_DCR 8 1.5 ~ViaFAM AF06 mux ~ SCI COO03/COO04 02F0 ~ 6 6

Pc VR PC_B36C09 DCR 8 1.5

Pc VR PC B36C08 DCR 8 1.5

I 8 1.5Pc VR PC B36C07_DCR

Pc vR_Pc_B36c06_DcR 6

Pc VR PC_B36C05 DCR 8

Pc VR_PC .B36C04_DCR 8

Pc VR_PC_B36C03 DCR 8

!Via FAM AF06 mux

!Via FAM AF06 mux

bJia FAM AF06 mux

~ SCI COO03/COO04 02F0 ~ 6 7

i SCI COO03/COO04 02F0 : 6 6

! SCI COO03/COO04 02F0 ! 6 9

1.5 ~ViaFAM AF06 mux \ Scl

1.5 ~ViaFAM AF08 mux ~ Scl

1.5 ~ViaFAM AF06 mux ~ Scl

1.5 ~VlaFAM AF06 mux I Scl COO03/COO04 02F0

t
! 6 10

8 11-
6 12

Pc VR PC_B36C02_DCR 8 1.5 ~ViaFAM AF06 mux i SCI COO03/COO04 02F0 ~ 6 14

Pc VR PC B36COI DCR 8 1.5 \Via FAM AF06 mux : SCI COO03/COO04 02F0 i 6 15

2A VDET bias ot A 1 or B 7 C3S-ACE owb ! SCI COOOWCOO04 0371 ! 0/6 oPv VR_PVVIS_VDET 8 1.5 ~Pv Vls Sc --
Pv VR PVVIS VDDA 8 1.5 !PV VIS SCA VDDA bias of A_l w B_7 C&B-ACE pwb ~ Scl cooo3/cooo4 0371 ~ 0/6 1

Pv VR_PVVISJIIWCA 8 1.5 jPV VIS SCA ITWKA bias of A_l or B_7 C-ACE pwb ! SCI COO03/COO04 0371 ~ 0/6 2

Pv VR_PVVIS_VDl 8 1.5 !PV VIS SCA VD1 blaa of A_l or B_7 C&B-ACE pti ] Scl cooo3/cooo4 0371

Pv VR PVVIS VGUARD 8 1.5 !PV VIS SCA VGUARD bias of A 1 or B 7 C&B-ACE pwb ~ Scl cooo3/cooo4 0371

I in D#O-83 unitso!
... . ., ... Scl cooo3/cooo4 0371

016 3

0/6 4

0/6 5Pv CR_PVVIS_S_DELAY 8 1.5
!PV VIS sampis delay of A_l or B_7 C6B-ACE pwb
/3.33~ steps for registration(mab bits 7&6=0 for Dkw umnj ;

Pv VR PVVIS VCAL 8 1.5 ]PV VIS SCA VCAL(ECAL) bias of A_l or B_7 C&B-ACE pwb ~ SCI COO03/COO04 0371 ; 0/6 6

Pv VR PVVIS VDDD 8 1.5 ~PVVIS SCA VDDD bias of A_l or B_7 C&BACE pti ~ SCI COO03/COO04 0371 ~ 0/6 7

Pv VR_PVVIS_VPWELL 8 1.5 ~pv vls ScA vpWELL bias OfA_l w B_7 c&B-AcE @I j SCI COO03/COO04 0371 ~ 0/6 6

Pv VR PVVIS VDDOUT 8 1.5 ~PV VIS SCA VDDOUT bias of A_l w B_7 C&B-ACE pwb ~ SCI COO031COO04 0371 ~ 016 9

Pv VR PVVIS P30V 8 65 !PV VIS +30V of A 1 or B 7 C&S-ACE Dwb ! HK COO03/COO04 0371 i 0/6 10

Pv VR PVVIS-RN5V 8 65 ~PVVIS ragulated~V of ~_l or B_7 CbCE @
. .

~ HK COO03/CO064 0371 ~ 0/6 11

Pv VR_PVVIS_RNl lV 8 65 \PV VIS regulated-1 IV of A_l or B_7 C&BACE pwb ] HK COO03/COO04 0371 ! 0/6 12

Pv vR_Pvvls-RP5v 8 65 ~PV VIS regulated+5V of A_l or B_7 CilB-ACE pti \ HK COO03/COO04 0371 j 0/6 13

Pv VR PVVIS_RPl IV 8 65 ~PVVIS ragulatad+1lV of A_l or B_7 C&BACE pwb 1 HK COO031COO04 0371

Pv TA_PWIS PWBl_7 9 65 !PV VIS Temp of A_l or B_7 C&B-ACE pwb ~ HK COO03/COO04 0371

Pv VR_PVNIR-VDET 6 1.5 ~PVNIR SCA VDH bias of A_2 or B_8 C&B-ACE pwb ! Scl cooo3/cooo4 0371

Pv VR PVNIR VDDA 8 1.5 ~PV NIR SCA VDDA bias of A_2 or B_8 C&B-ACE pti ! Scl cooo3/cooo4 0371

Pv VR PVNIR ITWKA 8 1.5 !pV NIR SCA ITWKA biasof A 2 or B 8 C&B-ACE mb \ Scl cooo3/cooo4 0371

016 14

016 15

In 2

Pv VR PVNIR VD1 8 1.5 ;PV NIR SCA VD1 bias of A 2 or B 6 C&B-ACE owb i Scl cooo3/cooo4 0371 ! 1/7 3
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TABLE 20-3. FAM (PC)& SAM (PV) MUX DATA LOCATION

Cflg

11

2,11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

1 2 3 4 5 6
5m7

7 8 9 10 11 12
#of Sample Type

Mnemonio Name Bits Rate
TM HW TM HW PWB Mux

WA N/A Remake Data AddrlRead Data Mux Step
Thta table/8 ofprlmary interest to HWi/SW development, Intagratlon & test -- Saa Notes at table bottom for description of columns.

Pv VR_PVNIR VGUARD 8 1.5 \PV NIR SCA VGUARD bfasof A_2 or B_8 C&B-ACE pwb \ Scl COOOWCOO04 0371 : 1/7 4

I Pv CR_PVNIR_S_DELAY 8 1.5
]PV NIR ssmpfadelay of A_2 or B_8 C&BACE pwb In D#043 units ~
~of3.33ye steps for reglstraffon(msb bits 7&ff=0 for D#63 limit) I Scl COOOWCOO04 0371 ~ 1/7 5

,
Pv VR PVNIR VCAL 8 1.5 ~PV NIR SCA VCAL(ECAL) bias of A_2 or B_8 C&B-ACE pwb : Scl COOOWCOO04 0371 \ 1/7
Pv VR_PVNIR VDDD 8 1.5

6
~PVNIR SCA VDDD biasof A_2 or B_8 C&B-ACE pwb ~ Scl COOOWCOO04 0371 j 1/7

Pv VR PVNIR-VPWELL 8 1.5
7r

\PV NIR SCA VPWELL bias of A_2 or B_8 C&B-ACE pwb ! SCI COIXWCOO04 0371 ~ 1/7 8
Pv VR_PVNIR VDDOUT 8 1.5 ~PVNIR SCA VDDOUT bias of A_2 or B_8 C8B-ACE pwb ; Scl COOOLUCOO04 0371 ; lfl
Pv vR_PvNlR_P30v 8 65

9
~ ! HK COO031COO04 0371 j 1/7

Pv
10

VR_PVNIR RN5V2_8 8 65 jPV NIR regulated-5V of A_2 or B_8 C&BACE pti ~ HK COO03/COO04 0371 ~ 1/7
Pv VR_PVNIR ,RN11V28 8 65

11
]PV NIR regulated-1 lV of A_2 or B_8 C8J3-ACEpwb ~ HK COO(KVCOO04 0371 \ 1/7

Pv VR_PVNlR_RP5V2_8 8 65
12

;PV NIR rsgulatsd+5V of A_2 or B_8 C&B-ACE pwb \ HK COOOWCOO04 0371 j 1/7
Pv

13
VR-PVNIR_RPl 1V28 8 65 jPV NIR regulated+llV of A_2 or B_8 C&BACE @ ! HK COO03/COO04 0371 \ VT

Pv
14

TA-PVNIR PWB2_8 9 65 ]PV NIR Tamp of A_2 or B 8 C&BACE mb ; HK COOOWCOO04 0371 ! 1/7
Pv

15
VR_PVNIR RP11V39 8 65

Pv VR PVNIR RN11V39 8 65
Pv VR PVNIR-RP5V3 9 8 65

Pv VR PVNIR RN5V3 9 8 65

— ~..— ....
~PVNIR regulated+llV of A_3 or B_9 ACE-ACE pwb : HK COOOWCOO04 0371 j 2j8 i
~PV NIR regulated-1 lV of A_3 or B_9 ACE-ACE pwb ~ HK COO03/COO04 0371 ~ 2/8 4
~PVNfR rqdatad +5V of A_3 or B_9 ACE-ACE pwb j HK COO03/COO04 0371 ; 2/8 7
!PV NIR m~fntad -5V of A 3 or B 9 ACF.ACF nwh-e–.—.––– _.___-.---.---.---~..- . .,[ COO03/COO04 0371 ‘~ 2/8

Pv VR PVNIR P5VD3 9 8 05
8

~PV NfR digital+5V of A_3 or B_9 ACE-ACE pwb ~ HK COO03/COO04 0371 ; 2/8
Pv TA PVNIR ,PWB3-9 9

11
65 jPV NIR Temp of A_3 or B_9 ACE-ACE pwt) ~ HK COO03/COO04 0371 ~ 2/8

Pv
12

VR PVLW=VDET 8 1.5 ~PV LWIR SCA VDET blss of A_4 or B_10 C&BACE pwb ~ Scl COO031COO04 0371 : 3/9
Pv VR PVLW_VDDA 8 1.5

0
~PV LWIR SCA VDDA bfaaof A_4 or B_10 C&B-ACE pwb ~ Scl COOOWCOO04 0371 ~ 3/9

Pv
1 L

VR_PVLWJTWKA 8 1.5 ]PV LWIR SCA ITWKA bfae of A_4 or B_10 C&ELACEpti I Scl cooo3/cooo4 0371 : 3/9 2
:

Pv CR_PVLW_S_DEUY 8 1.5 /PV LWIR sampfa delay of A_4 or B_10 C&B-ACE pwb In Dffo-83
:unfts of 3.33w stepsfor registration(msb bffs7&8d for D#83 limit) ~ ‘c’ CoooWcM 037’ .~ 3/9 5

Pv VR PVLW_VCAL 8 1.5 ~PVLWIR SCA VCAL(ECAL) bias of A-4 or B_10 C&B-ACE pwb i Scl cooo3/cooo4 0371 : 3/9
Pv VR_PVLW_VDDD 8

8
1.5 \PV LWIR SCA VDDD bias of A_4 or B_10 C8.B-ACE pwb : Scl COO03MO04 0371 j 3/9

Pv VR PVLW VPWELL 8 1.5
7

~PVLWIR SCA VPWELL bias of 44 orB_10 C&B-ACE pwb

Pv
~ Scf COOOWCOO04 0371 / 3/9

VR_PVLW_VDDOUT 6 1.5
8

!PV LWIR SCA VDDOUT bias of A_4 or B_10 C&5ACE pwb ! Scl COOOWCOO04 0371 ~ 3/9
Pv

9
VR-PVLW-P30V 8 65 jPV LWIR +30V ofA_4 or B_10 C&B-ACE pwb ] HK COO03/COO04 0371 : 3/9

Pv vR_PvLw_RN5v 8 65
10

~PV LWIR regulated-5V of A_4 or B_l OC&BACE pwb j HK COOOWCOO04 0371 ! 3/9 11

F Pv VR PVLW RN1 lV 8 65--
Pv

,. . . . . .. . .“a” . .. ...”

VR PVLW RP5V - 8 65 iPv 1WIR rnmllatml *

8

9

6

8

I Pv VR PVSMJTWKA 8

8

8

65

65

1.5

1.5

1.5

1.6

1.5

!PV I wtn ,tiht.d -1 lv of A_4 or B_10 C&B-ACE pwb

.. . . . . .. . .- ~-.=.-- .5V of A_4 or B_10 C&B-ACE pti

!PV LWIR regulated +1lV of A_4 or B_10 C&BACE pwb

]PV LWIR temp of A-4 or B_10 C&B-ACE pwb

~PVSMIR SCA VDET bias of A_5 or B_l 1 C&8 pti

\PV SMIR SCA VDDA bfSSof A_5 or B_l 1 C8B pti

! Mli

~PV SMIR SCA ITWKA bfaa of A_5 or B_l 1 C&B pwb ~ Scl cooo3/cooo4 0371 i 4/10
SMIR smpfa delay of A_5 or B_l 1 C&B pwb in DW43 unitsof ~ scl comWaoW 0371 !

l~~3@MepaforrWi*ation (msbbh7&&OforD~ ~mh) i , 4110

!PV SMIR SCA VCAL(ECAL) bias of A_5 or B-1 1 C&B @ ! Scl COO031COO04 0371 : 4/10 3
2

5

6
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Cfrg

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

TABLE 20-3. FAM (PC)& SAM (PV) MUX DATA LOCATION
5/97

1 2 3 4 5 6 7 8 9 10 11 12
#of Sample Type TM HW TM HW PWB Mux

Remarks Data Addr/Read Data Mux Stqr

This table Is of primary Interest to NW/SW dovelopmont, Integration& test -- Sw Notes at table bottom for description of columns.

Pv VR-PVSM-VDDD 8 1.5 ~Pv SMIR SCA VDDD bfaa of A_5 or B_l i C&B pwb ! Scl COOOWOOM 0371 ~ 4/10 7

Pv VR PVSM VPWELL 8 1.5 ]PV SMIR SCA VPWELL bias of A_5 or B_l 1 C&B pwb ] Scl cooo3/cooo4 0371 ! 4/10 8

Pv VR-PVSM VDDOUT 8 1.5 IPV SMIR SCA VdlOUT Mm of A 5 or E 11 C&B nwb i Scl cooo3/cooo4 0371 4110 9. ..- .—-- -. ----- . . .. . . .—_.. .._r
J

Pv VR PVSM P30V 8 65 {PV SMIR regufated+30V of A_5 or B_l 1 C&B pwb I HK COO03/C0604 0371 ] 4/10 10

Pv VR PVSM_RN5V5 11 8 65 PV SMIR regulated-5V of A_5 ~ m 11 ~~n nuh HK a-M-K43/cooM 0371

n\ I

~ 4/10 11

\/o D\l@&l DN4 4\lK44 n aK ~PV !2MIR rm,,lstarl .IIV d A S nr R 11 C&R nwh i HK COOOWCOO04 0371 i 4110 12
w “, ___ . --- ..” I . .------------ -----

rv wm rwum rmvemvemm “ ““ -. . -..., ,.. ” ~-.--” . . . “. ,._.- “. -_, . --- ~.. -

Pv VR PVSM_RP5V5 11 8 65 ~PVSMIR regulated +5V of ~5 or B_ll C&B pw41

Pv VR PVSM RP1IV511 8 65 1PV SMIR regulated +1lV of A_5 or B,

. .------- .—---- .—

I HK COO03/COO04 0371
1

Pv TA.PVSM PWB5 11

Pv VR PVSM RP11V612

Pv VR-PVSM RN1 IV612

Pv VR PVSM RP5V6 12 8 65 [PV SMIR rsgulated +5V of A_6 or B_

Pv VR_PVSM-RN5V6-l 2 8 65 iPV SMIR regulated-@/of A_6 or B_l

Pv VR PVSM_P5VD6_12 8 65 ~PV SMIR digitaf+5V of A_6 or B_12 ACE-ACE pwb

Pv TA_PvsM.PwB6.l 2 9 65 jPV SMIR Temp of A_6 or B_12 ACE-ACE pwb

*6R 4-1 let Tdnl

HK COO031COO04 0371 ] 5/11 11

HK COO031COO04 0371 : 5/11 12

--- - ----- . ---

NQw
1. Columns 1 -4,7,9& 10 have the same meaning as in Table 20-2A. Columns 5 & 6 are not used.

2.

3.

4.

Column 8 indicates the type of data since this table is a mix of housekeeping & science engineering data that originates in the FAM & SAM muxes.

Columns 9 &10 are hex address& data locations on the analog telemetry PWB (as indicated in Tables 20-2A, 20-2B & 30-5C).

Columns 11 & 12 identify mux data locations by decimal numbers. Both the FAM & SAM muxes have 16 input ports. The FAM has 6 individual
analog muxes. The SAM has one mux with equivalent extensions for each pwb. The mux ports are not directly addressable. After a common mux
reset, data is sequentially accessed by a step control line. All FAM pts are used. Some SAM ports are not used (oniy NiR & SMIR have 2 PWBS
each, hence missing step points for VIS & LWIR). Note, the FAM & SAM have the same relative data stepping IDs of 0-15, but different styie PWB Mux
ID’s (FAM 1+, SAM O-11).
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TABLE 204 MODIS TELEMETRY FRAME DEFINITION

pfm
chg#

2

36

38

38

21

19,21

20

20

20

21

21

km Notee below for how 1653 bus telemetry frsme was developed. True sample periods sre 1.024 see, 8.192 sec & 85536 see. 5/97
I 1 2 I 3 I 4 1 5 I 6 1 7 I 6 I 9 I 10 I 11 I 12 1

1 of 15
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TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

chg#

21

21

20

32

32

3a

21,36

33

22

22

21

24

W Note@below for how 1553bus telematty frame was developed. True sample padods are 1.024 see, 8.192 sec & 85536 sec.
1 2 3 4 5 6 7 8 9

#of Sample Major Cyc Group Cum Group Group
FB Subsystem Mnemonic Name Bits Period Major Cycle (O-63 Start Bit Start Bit Bits used 16bit Word

CP SS_CP_TC3_MlLLlS 16 Ii all ! 246 246 262
CP SS_CP_TC4_MlCROS 16 1 ~ all ~ 262 262 278
FR CS FR OFFSEITAB 1 1: all 278 278 279

5 1; all I 279 279 284

284 284 285

.“ “,br ! all : 285 285 297

AME flLL k ;1 all i 287 287 320 20

I BB CR BB B PWR ON

CP SS-CP-MACRO_lD

CP SS CP_MACRO ON 1 l! all \ :

DR SS_DR_Sl?n Q7~n 49 1 -11 ,

319 xx 1 SEC FR~
320 BB CR_BB_A_PWR ON 1 8 ]08162432404858~ 320 0 1

1 8 ;0. 8162432404858! 321 1 2

BB CR;BB-SPAiE 1 8 IO 8162432404s 56! 322 2 3

BB CS_BB-TEMP_S~ 12 8 :08162432 ~n ~-= ~ !w!l 2 16

BB IR BB HTRA CURH 8 8 lo 8162432404858 i3S5 15 23

BB IR BB HTRB CURH 8 8 ~o 8162432404858 ~S43 23 31
BB TP_BB_TEMPI !0 46 561 351 31 43
BB TP_BE

BB TP BB TEMP03H 12 8 :0 8162432404858] 375 55 67

BB TP BB_TEMP04H 12 8 !0 8 16 24 32 40 48 .=! .387 a7 7!l

BB TP_BB_TE”

BB TP_BB_TEMP06H 128~ 08162432404856~ 411 91

BB TP BB TEMP07H 128~0 8162432404858j 423 103 115

BB TP BB 32 40 48 .~~ 49!5 115 197

447 xx 8 SEC FRAME FtLL o 81624924048

320 BB TP BB TEMP””” .“ . z.,-. .-, ,.= 33

BB TP BB TEMP1OH
—

I BB TP BE

.- .- -- --- .-

~01H 12 8j0 81624324

3_TEMP02H 12 8i0 8162432404858 ~363 43 FK -

.- .- -- --- -. .-
:MP05H 12 a !0 8182432404858i 399 79 91

103

3 TEMP08H 12 8 !0 81624: -- --- ..- .-.

1 8j — .- .) *\ 447 127 128 8
.. .. . .

ww-i o ilul/4a: -4149 57; 320 0 12

;;I 811 9 17 25 33 41 49 57! 8S2 12 24

3-TEMP11 H 12 8~1 917253S414957~ 844 24 38

i CP CR CPAONM 1 8 :19 17 25

BB TP-BB

CE CR_CE, A_ON 1 8;1 9172533

CE CR CE B ON 1 8~1 91725S3

CP CR CPA EEP_WRE_M 1 8 il 91725S3

CP CR_CPB_EEP_WRE_M 1 8 :1 9172533

—- 33

CP cF4&iflNM 1 n ;10179= .%Q Al 49 57 ; 373 53 54
CP CR_CP_SH_TMF_A 1 8 :1 9 17 25 33 41 49 57~ 374 54 55
CP CS_CP_SPARE 12 8~1 9 17 25 33 41 49 57~ 375 55 67
CP ss CD lMrlK C)N 1 n !19 17 96 .X4 Al 49 57: 387 67 68
CP SS_CP_SPARE 1 8 :1 9 17 25 33 41 49 571 .- RR flQ

,

3 TEMP12H 12 8;1 9172533414957 ~356 36 48

41 49 57 ~ 388 48 49

41 49 57 \ 389 49 50
41 49 57 ] 370 50 51
41 49 57 \ 371 51 52

41 49 57 \ 372 52 53
, -, - -,. ,., u,, ., .. -”- T

-. ..... .. . .. “~. ” .. -”-7

-. . --- .- “.

1 8 !l 9 17 25 S3 41 49 57i 3S9 69 7I CP SS CP SPARE . . . -- 70

ii SS_CP_RESi SRC 38:1 9 17 25 & 41 49 57i 390 70 73

CP SS CP_SCAN_EST 16 8 ]1 9 17 25 33 41 49 57~ 393 73 89

CP SS_CP_LOG_STATE 4 8 ~1 9 17 25 S3 41 49 57/ 409 89 93

2 of 15

5/97

10 11 12
Tlmy HW Addr HW
Type Writs/Read Data Loc

Sw na na

Sw na na I
Sw na na I

D 40005 E I

=

D 40005 F
DCE Coool o

Sw na na

Sw na na

Sw na na

Sw na na

Sw na na

Sw na na I
Sw na na I

Sw na na
I

Sw na na —
Sw na na I

D COO(IE c1

=

D CO~E D

D COOOE E

cl COOOE F
D COOOE 4

D COOOE 5

D COOOB 01

Sw na na

Sw na na
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TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

chg#

24
24,33;

24,33
24,33

24
21

21

21

21

21

22

19

13

13

13

I CP

L ‘--
CP SS_CP_STATUS

c1

cl- aa u- aIm

c1

c1

447 CP Sa GP

320 CP Ss CP

fee Notes below for how 1553 bus telemetry frame was developed. True sample periods are 1.024 eec, 6.192 eec & 65.5S6see,
1

597
2 3 4 5 6 7 8 9 10 11

#of Sample
12

Major Cyc Group Cum Group Group Tlmy
Mnemonic Name

HW Addr HW
Bits Period Major Cycle (O- 63) Start Bit Start Bt Bits Used 16blt Wordq Type Write/Read Data Loc

FR SS_FR LOG STATE 4 8 !l 9 17 25 33 41 49 571 413 93~
FR

~ Sw na
SS FR_SCIABNORM 1 8 ]1

na
9 17 25 33 41 49 57] 417 97 98

FR
\ Sw na

CS FR SPARE 1 8
na

~1 9 17 25 33 41 49 57! 418 98
FR

99 Sw na na
CS-FR_SPARE 1 8~1 9 17 25 33 41 49 57/ 419 99 100 \ Sw na
SS CP STATUS 04 16 s ~1

na
9 17 25 33 41 49 571 420 100 116 Sw

LL
na na

128!1 9 17 25 33 41 49 67/ 436 116 128 1 Sw
i 05 16 s

na na
i21018263442505s~ 320 0 16 ~ Sw

&06 16 s
na na

21018263442505s ~sE0 18 32 ~ Sw

i 07 16 8
na na

~21018263442505sj S52 32 48 j Sw
P SS CP_STATUS_08

na
16 8 !2

na
101 S2634425056~S08 48 64 :

n
Sw

““_-’’_@7”~u09o9 16
na na

8~21018263442505r3 /3s4 84 80 f Sw
P

na
SS_CP_UART_RESET 16 8

na
;21018263442505s/ 400 80 96 Sw

P SS-CP_UART_HUNT 8!2
na

16
na

101826 S442505S] 416 96 112
— .--— ] Sw na

I UART SYNC 16 8
na

! 210182634425068] 432 112 128 8 Sw na
UART NORM 16 8

na
:3111927 S5435159 j 320 0 16 ; Sw na na

SPARE 1 8 ~3111927354s 5159 /S36 16 17 \ Sw
+.. - **. i-

na na
-.. . ----- ----- .-- x--— .—

1 -. .

35435159 ]3s6 18 19 \D Coolo 3 I

Ii Ml 21 22 iD CO012 A-
) 22 23 D mlo

CR_DR_SDD_CLSD 1 8!3111927354S 5159 ~8.% 25 26 ID
:

DR
CO012 c

CR_DR_SDD_DRV A 1 8 :311192735435159 ]s46 26 27 i
DR

D Cu)lo 2
CR-DR SDD_OPEN 1 8;3 11 19 27 85 43 51 59! 347 27 28

DR
D m12 D

L.-E
CR_DR_SDFS_DRVON 1 8! 311192735435159 ~346 28 29 ~D Coolo 7
CR DR SPARE 1 8~3 1119273543515s]s49 29 30 jD CO012 E
CR-DR_SDS_OPEN 1 8 ! 311192735435159 \s50 30 31 ! D CO012 F
CR_DR SVD CLSD 1 8 ; 311192735435159/ 351 31 32 ~D COO12 8

-- .-

DR

DR

DR CR DR-SVD_FS ON 1 S! 311192735435159 ]352 32 33 i
DR

D Coolo 5
CR DR SVD OPEN 1 S43 11192735435159 ~353 33 34 ~D I

DR
CO012 9

I 1-..

CR_DR UNLACH_AON 1 8 ; 311192735435159 ~354 34 35 ID CcOlo 01
Uti CR DR UNLACH_BON 1 8 j3 11192735435159 /S55 35 36

:

DR
ID Coolo 1

CS_DR_SVD_AT OG 1 8j 311192735435159 j358 36 37 ~ Sw
DR TP_DR NAD FS 9 8 i3 11 19 27 35 4S 51 59/ 357 37 46 i

DR
P COO03/COO04 1638

TP_DR_SPARE 9 8 :3111927 S5435159~Sr36 46 55 : P CO@3/CXX)64 171B
DR TP_DR_SVD-FS 8~ 311192735435159 ~

?
9 375 55 64 j

I P COO03/COO04 159B
FI CR_Fl A ON 1 8 ~311192735435159 ;384 84 65 ~D Coon 4

T2LA4970’4553 tlmyrlame
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TABLE 204. MODIS TELEMETRY FRAME DEFINITION

ihgfl

36

36

9

9

9

9,21

21

22

22

21,26

22

30

xl

See Notes below for how 1553bue telemetry frame wae developed. True esr@e perlode are 1.024eec, 8.192 eec & 85.5S8 sec.
1

5/97

2 3 4 5 6 7 8 9 10 11 12
#of Sample Major Cyc Group Cum Group Group Tfmy HW Addr HW

FE Subs stem~ Bits Period ~ Start Bit , ~Blt Bits Ussd 16bit Word% Type WritdRead Data LOC

FI CR_Fl PORT A ON 1 8 ;311192735435159j 385 65 66 - Coon
FI

5
CR-Fl_A RESET 1 8 ~311192735435159 {38r3 66 67 ID

FI
Coon 7

CR Fl_B ON 1 8! 311192735435159 ]387 67 68 ID Coon
Ft

8
CR Fl_PORT-B-ON 1 8~ 311192735435159 ~3S8 68 69 ~D Coon

FI
9

CR Fl_B_RESET 1 8 !311192735435159 ]389 69 70 D COflll B
FO CR_FO_BLK1-ON 1 8 ; 311192735435159 ~ 390 70 71
FO

D COOOD 8
CR_FO_SPARE /311192735435159/ 391

?
1 8 71 72 z D COOOD c

FO
i

CR_FO-BLK2-ON 1 8 ~ 311192735435159] 392 72 73 8 D COOOD 9
FO CR_FO SPARE 1 8 ; 311192735435159 ~ 393 73 74 ;D

FO
CmOD D

cR-Fo_BLK3_oN 1 8 ~ 311192735435159 ]
.

394 74 75
FO

D COOOD A
CR_FO_SPARE 1 8 13 11 19 27 35 43 51 591 395 75 76 D COOOD E

FO cR_Fo_BLK4_oN 1 8 \311192735435159~ 396 76 77 1
z

D COOOD B
FR CS-FR_SCl NORMAL 1 8~ 311192735435159 ! 397 77 78 iD COOOD F
FO SR FO BLKl_MODE 1 8 ;311192735435159~ 398 78 79 D
FO SR-FO BLK2_MODE

1
1 8 311192735435159~ 399 79 80 iD COOOE

FO
1

SR FO BLK3 MODE 1 8 !!311 1 Q 97 .%5J 43 51 59!z 400 80 61 :. ----- : D COOOE 2
35 43 51 591 401 81 82 : D COOOE 3

,; 402 82 83 : D Coon F -1

35 43 51 591 404 84 85 !D Coon D I

i 311192735435159\ 406 88 89 ; Sw na na

51 59 ! 409 89 96 j Sw na na

51 59 ! 416 96 103 ! Sw na na

z
. ..- -. J 43 51 59 ~ 430 110 117 ] Sw na

t_SR

na

7 8~ 311192735435159 ~ 437 117 124 ~ Sw

S -LOW 1

na na

8~ 311192735435159 \ 444 124 125 / Sw
=1ON(2 i

na na
n !911 i~ 97 M A9 RI 60 i h.4K 196 i Qn :m -44 .

1 8

1 8

:31119

!41220

TTiz-Fl

27

T

28

i 43 51 591 446 126 127 iDI CO012 1 I
35 4s 61 59 \ 447 127 12a
36 44 52 60 i

B 8 j Sw na na
320 0 1 ~ Sw na na

I
36 44 52 60 ~ 321 1 2 i Sw na na

36 44 52 60 ~ 32;
I

! 20 28 36 44 52 60] 32

‘2 2 5 ~ Sw na na

‘5 5 6 i Sw na na I
30

T20-4 97051553 tlmytiame
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TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

30
30
30

3

31

31

3

‘ems was developed. True sample periods are 1.024 see, 8.192 seo & 55.538 see 5/!279se Notes Mow for how f553 bus te/emstry ffi
1 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12

I #of I Samplel I Major Cycl Group lCum Groud Group I Tlmy I HWAddr I HW

T20-497r

52 60] 358 46 na na

44 52 60 f 374 54 55 1

-- -- -. ‘7 57 58 ID COO(Y.2 2
52 60 ~ 378 58 59 D Coooc 8

lA_M 1 8 :4 12 20 28 36 44 52 60] 379 59 60 ID Coooc F
1445260 ~330 60 61 D COCn3F 8
1 44 52 60; S81 61 67 :~ l-mnl-w A

-- ---- . .J3 63 84 iD
z COOOD 3

8 36 44 52 60i 334 64 R!i :~ (lMti a

\ 886 66 74 ! Sw na na

8 36 44 52 60/ 394 74 75 ! D Coooc 7
8 36 44 52 80~ 395 75 76 iD COOOD 1
8 36 44 52 60/ 396 76 77 ~D cool-m P,

18 78 88 ~ Sw na na

.- 9 88 87 ~D CWX3F A
-.. r .- -—

\_~CALON 1 8 /4 12

1 8 !412

20

20

J9 89 90 :.— -- D COOOD 5
; 36 & 52 60~ 410 90 91 ;~ Crmrm R

’53 (/myframe

ii 30
28 36

8 36

Pv CR_PVVISA_

Pv CR PVVlSf3_ECALON

Pv CR_PVVIS_A ON 1 8 ~4122021

Pv CR_PVVIS_B_ON 1 8 ; 41220283644
Pv CR_PVVIS-S_DELYH 8 6 ~ 41220283644

Pv CR_PV_A_MEM_RAM 1 8 ~ 41220283644

Pv CR_PV_B-MEM_RAM 1 8 ~4 12 20 28 36 44 52 60~ 43S 113 114 ~D

Pv
CO012 7

CR_PV_ECAL ENA-A 1 6 ! 412202836445260 ~4S4 114 115 ;D COOOD
Pv

6
CR_PV-ECAL_ENA_B 1 6 14 12 20 28 36 44 52 60i 4.S!

Pv VR_PVLW_VCALH 8 8 ;412202[

FR CS_FR-PC_DCR_ON
.-

1 8~ 412202636445260 ~
..-

444 124 125 i Sw
FR

na
CS_FR- PV DCR ON 1 8 ; 4122028364452”

na

52 60 i 412 92 100 j Sw na

d 52 60/
na

420 100 101 2 D Coooc 5
44 52 60/ 421 101 102 ;D Coooc E
44 52 60 j 422 102 103 i: D Coooc 4
i 52 60~ 423 10s 104 t D Coooc D
1 52 60~ 424 104 112 ] Sw na na

52 60 ! 432 112 113 ~ D CO012 6

z 5 115 116 ]D COOOD 7
i 30 A 5; 601 ik 118 124 ! Sw na na

--— I (30~-- 445 125 126 ! Sw na na

5 of 15
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18,23

38

M

38

1
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TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

16

20

20

20

20

20

1,3s

1,38

1,38

34

be Notes below for how 1S59bus telemetry frame was developed. True sample periods are 1.024 see, 8.192 sec & 65636 SSO. 5/97
1 2 3 4 5 6 7 8 9 10 11 12

#of Sample Major Cyc Group Cum Group Group Tfmy HW Addr HW
FB Subsystem Mnemonic Name Bits Period ~or Cycle (O- ~ Start Bit Stari Bit Bits used 16bit Wordq Type Write/Read Data Loc

SR VR SR_lAMPS_H 12 8~ 614223038465462 ~365 45 57 ~ Sw na na

SR VR_SR-SRC-A_RADH 12 8!6 14 22 30 38 46 54 62; 377 57 69 ! Sw na na

SR VR-SR-SRC_B_RADH 12 8 ; 614223038465462 {389 69 81 ; Sw na na

TG CR_TG A ON 1 8 16 14 22 30 38 46 54 621 401 81 82 D Coolo c

TG CR, TG A_RESET 1 8 ~ 614223038465462 ~ 402 82 83
,
: D CW1O D

TG CR_TG_B_ON 1 8 ] 6 14 22 30 38 46 54 621 403 83 84 ~D Coon o

TG CR TG-B-RESH 1 816 14 22 30 38 46 54 621 404 84 85 : D COoll 1

FR CS_FR_ENC_DELTA 14 8~614~ 3038465462 ~405 85 99 \ Sw na na

SR CS_SR-USE-Ll OWX1 4 8 ;6 14 22 30 38 46 54 62! 419 99 103 ! Sw na na

SR CS SR USE LI 0WX2 4 8 ~614223038465462 !423 103 107 ~ Sw na na

SR CS_SR_USE_Ll 0WX3 4 8 j 614223038465462 j 427 107 111 i Sw na na

SR CS SR-USE_Ll WX1 2 8 ~ 614223038465462 ~ 431 111 113 : Sw na na

447 xx 8 SEC FRAME FfLL 15 8 ; 614223038465462; 439 113 126 61

SR TA_SR_SRC_A_SIPD 12 8~ 715233139475563 j 320 0 12 ~ A COO031COO04 5673

SR TA_SR_SRC_B_Sl PD 12 8!7 15 23 31 39 47 55 631 332 12 24 jA C4UX331COO04 56F3

446 AO TP_AO_LWIR_LENS 12 65;0 ~ o 12 ;p COO03/COO04315B

AO TP_AO_LWIR_OBJ 12 65i0 i :: 12 24
: P coo03/ctx304 31DB

AO TP AO PX NZ CORN 12 65 10 i 472 24 36 ~p COO03/COO04 3358

AO TP~AO~SM~R_~ENS 12 65~0 ~ 434 36 48 ~ P C0003/COO04 325B

AO TP_AO_SMIR_OW 1265;0 \ 496 48 60 ~P CCr003/COO04 32DB

611 xx 56 SEC FRAME FILL 4 ~jo 568 80 64 4;

446 AO TP_AO_VNDICH_HSG 12 65~1 ! 448 0 12 ! cooo3/cooo4 30DB

CE TP_CE_CAt2 9 65~1 : 460 12 21 ; : cXXK13/coOo4 21BB

CP TP_CP_A_l 553 9 65~1 I 469 21 so
:
1P mnxw 20BB

CP TP_CP_B_l 553 9 65;1 ~ 478 30 39 ~p COO03/CCQ04 213B*
CP VR_CP_Nl lV 8 6511

i 487 39 47 iA COO03/COO04 8771

CP VR CP N5V 8 6511 495 47 55 ;A COO03/CW04 87F1

CP VR~CP~Pl lV 8 65 ;1 i~ 503 55 63 IA COO031COO04 8671

611 xx 86 SEC FRAME FILL 1 65 ~1 a 511 83 84 4i

446 CP VR_CP_P5V 8 65 ~2 : 448 0 8 ]A c4xlo3moo4 86F1

DR TP_DR_NAD 9 65 :2 ; 4f&3 8 17 j P cOoo31cooo4 161B

DR TP_DR_SDD 9 65 !2 465 17 26 P COO03/CrXI04 179B

DR TP DR SVD 9 65 !2 i 474 26 35 ~p COOOWCOO04 38EB

FR TP~FR~A_ENGINE 9 65:2
1
~ 433 35 44 ;p cooo3/cxK)O’l 1F2B

FR TP_FR_B_ENGINE 9 65 12 !z 492 44 53 ?P cOoo3/coo04 1FA8

ME TP_ME_CHAS_TOP 9 65 :2 ~ 501 53 62 ~p
: COO03/CWI04 112B

511 xx 65 SEC FRAME FILL 285:2 :: 510 82 84 4!

446 MF TP_MF_CALBKHD_SR 9 65i3 ~ 448 0 9 z
i P COO03/C0004 1lAB

MF TP_MF_CVR_OP_SR 9 65~3 1 457 9 18 ~p COO03/COO04 132B

7 of 15
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plm
chg#

be Notes below for how 1559bus telemetry trams was developed. Truesample periods are 1.024 see, 8.192 sec & 55.5S6sea 5B7

I 1 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I
I I #of I Samdel I Malor CYCI Group lCumGroud Group I Tlmy I HW Addr I HW I

FB ~ ISubs stem Bits Start Bit I Bits Used’116bit W~d~ Type I Write/Read I Data Loc

MF TP_MF_NAD_APT_NX 9 65 :3 ? 466 18 27
*
! P COO03/C&304 lEAB

MF TP_MF_NAD_APT_NY 9 65 j3
J
: 475 27 38 ~p

: cooo3/cwto4 14AB

MF TP_MF_NX_AOBKH D 9 6513 ~ 484 36 45 1 P tNlfXV(XKI04 122B

MF TP_MF_PX_AOBKHD 9 65~3 I 493 45 54 1P cooo3/mo4 12AB

MF TP_MF_SV_PORT 9 6513 602 !54 63 I P CO003/C0004 152B

511 xx 65 SEC FRAME FILL 1 65~3 i 511 53 64 4!

446 MF TP_MF_ToP_BY_KM2 9 65 ~4 i 448 0 9 4P COO03/CrX104 1426

MF TP_MF_YZ_CALBKH D 9 65 14 1 457 9 18 \ P COO03/CrXI04 1DAB

MF TP_MF_Z_BKHD_BB 9 65:4 i 466 18 27 :: P cooo3/cooo4 1E2B

Pc TA_Pc_B31_Mux 9 65 ;4
1
i 475 27 36 i APC COO03/CCH304 0070

0

Pc TA_PC_B=_MUX 9 65 :4 * 493 45 54 \ APC COO03/C#304 0170

Pc TA_PC_B34_MUX 9 65 ~4 ~50254 63 i Apc ~oo3/cooo4 ol Fo

I Pc TA_PC_B32_MUX 9 65 ]4 ! 484 36 45 i APC C0003/COO04 00F

1-511

446

xx 65 SEC FRAME FILL 1 6Jj~4 i 611 63 54 4 !

Pc TA_PC_BW_MUX 9 6515 ! 448 0 9 ; APC COO03/~04 0270

Pc TA_PC_B38_MUX 9 65\5 457 9 18 I APC COW3/CfH304 02F0

Pc TP_PC_CIAM_MNT 9 65!5 i 466 18 27 1 P comKWo4 109B

~ VR_PC_B31_GND 8 65 !5 i 475 27 35 APC CO(NX31COO04 0070

Pc VR_PC_B31_RNl 2V 8 6515 !
1 463 35 43 ! APC COO03/CW04 0070

Pc vR_Pc_B31_RN5v 8 65~5 491 43 51 APC COOOWCOO04 0070

Pc vR_Pc_B31_RP12v 8 65 15 1 499 51 59 ~ APC C0003/CtKKM 0070

xx 55 SEC FRAME FILL 5 66 ;5 507 59 64 4 i

Pc vR_Pc_B31_RP5v 8 65 :6 I 448 0 8 i APC com3/cln304 0070

Pc vR_Pc_B32_GND 8 65 :6 : 456 8 16 j APC COO03/C13204 LXIFO

Pc vR_Pc_B32_RNl 2V 8 65 ~6 i 464 16 24 ~ APC COO03/CWI04 00F0

Pc VR_PC_B32_RN5V 8 65~6 i 472 24 32 ~ APC COO03/CXn304 00F0

Pc vR_Pc_M2_RP12v 8 65 ~6
!
I 460 32 40 { APC COUM/CXNI04 a)Fo

Pc VR_PC_B32_RP5V 8 65;6 ! 468 40 46 ~ APC COO03/0Y104 00F0

Pc VR_PC_B33_GND 8 65/6 1 486 48 56 ~ APC COW3/CCNJ04 0170

Pc~ 6 65 16 : 504 56 64 4 APC COIXWCtKKM 0170

Pc vR_Pc_B33_RN5v 8 65 j7 I 448 0 8 ; APC COO03/CXUJ04 0170

Pc vR_Pc_B33_RP12v 8 65 !7 ! 4= 8 16 ~ APC C01XWCW04 0170

Pc vR_Pc_B33_RP5v 8 65~7 ~ 464 16 24 \ APC coLw3/clm’l 0170

Pc VR_PC_B34_GND 8 65;7 t 472 24 32 ~ APC COO03/CC004 OIFO

Pc VR_PC-B34_RNl 2V 8 65;7 1 460 32 40 ] APC CO(XXM20004 OIFO

Pc vR_Pc_B34_RN5v 8 6517 i 488 40 48 ! APC COMXMXWJ4 OIFO

Pc vR_Pc_B34_RP12v 8 65 ~7 496 48 !% i APC C0003/C0004 OIFO

xx 65 SEC FRAME FILL a 8a !7 ! 604 66 a4 4!

Pc VR_PC_B34_RPL . “ ““. ” . .“ . .

Pc VR_PC_B35_GND

-“”--, ---- . - . . -

8 6518 i 4% 8 16 ; AP; COIXWCl1004 0270 I

. . --- -T. . -- -. ..
K\/ c1 UK :n 8 AAQ n n i APC (-Y)m/rYnf-l,i 01 Fn I
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pfm

11,27

37

T20-4

be Notes below for how 1553 bus telemetry frame was developed. True sample periods ara 1.024 see, 8.132 sec & 55536 sec. 5/97
I 1 2 I 3 I 4 I 5 I 6 I 7 1 8 I 9 I 10 I 11 I 12 I

#of Sample Major Cyc Group Cum Grou Tlmy HW Addr HW
FB Subsystem Mnemonic Name Bits Period Type WritelRaad Data Loc

Pc vR_Pc_B35_RN12v 8 65;8 464 16 24 ! APC COO03/CC@4 0270

Pc vR_Pc_s35_RN5v 8 65~8 I 472 24 32 ] APC COO03KXKKM 0270

Pc vR_Pc_B35_RP12v 8 t35~8 ~ 32 40 ! APC COO03/CW04 0270

Pc vR_PcJ135_RP5v 8 65~8 ! :: 40 48 ! APC COO03/CW34 0270

Pc vR_Pc_B36_GND 8 65;8 496 48 58 ! APC COO03/~04 02F0
511 xx 65 SEC FRAME FILL 8 65;8 ~ 604 66 64 4;
448 Pc vR_PcJ336_RNl 2V 8 65~9 1 448 0 8 ~ APC COO03KXM04 02F0

Pc VR_PC_B36_RN5V 8 65!9 : 458 8 16 ! APC CCIO03/C@304 02F0

Pc vR_Pc_B36_RPl 2V 8 65!9 I 464 16 24 ~ APC COOOWCOO04 02F0

Pc VR-PC-B36_RP5V 8 65~9 472 24 32 ~ APC COLNX3/CXk30402F0

Ps TP_PSl_CVTR_SW 9 65~9 I 480 32 41 P C0W3/CXXKM 2299

Ps TP_PSl_DIODE_OUT 9 65 ~9 I 489 41 50 1P CO003/CLNIM 2339

Ps TP_PSl_DWNREG_SW 9 65 19 498 50 59 }P COO031COO04 223B

511 xx 65 SEC FRAME FILL
t

5 65;9
,

607 59 64 41

440 Ps TP_PSl_PRELOAD 9 65 : 10 ~ 448 0 9 ~P C0003/C0304 2399

Ps TP_Ps2_cvTR_sw 9 65 ~ 10 ~ 457 9 18 1P COIXN/C0304 2639

Ps TP_Ps2_DloDE_ouT 9 65 : 10 ;
1 466 18 27 ~p COCH33/CLW04 26BB

Ps TP_Ps2_DwNREG_sw 9 65 : 10 ! 475 27 38 ;p COC03/C@304 2599

Ps TP_Ps2_PRELoAD 9 65 ~ 10 ~ 434 36 45 : P COO03/CC004 2739

Ps VR_PSl_N15V_Al ME 8 65 : 10 : 493 45 53 ~A COO03KXKI04 5976

~ VR_PSl_Nl 5V_A2AF 8 65 ; 10 501

511 CP

53 61 A COW)3/COO04 5A79

CS CP MODIS MOD 365 ! 10 : 503 61 64 4 ~ Sw na na

448 Ps VR_PSl_Nl 5V_A3AS 8 65 ; 11 ~ 443 0 8 1A cooo3/cooo4 597A

Ps vR_Psl_N30v_AlME 8 65 ~ 11 1: 458 8 16 ~A Cooowcmo’t 5C78

Ps vR_Psl_N8v_A2 8 65 j 11 ~ 464 16 24 :A COO03/m 5D79

Ps vR_Psl_P15v_Al ME
:

8 65 ~ 11 ] 472 24 32 A COCXX3/CKK14 59F6

Ps
~

vR_Psl_P15v_A2AF 8 65 ~ 11 ! 480 32 40
~ A cofxJ3/cmo4 5AF9

Ps vR_Psl_P15v_A3As
1

8 65 ~ 11 ~ 488 40 48 ~A COCM33/COO0458FA
Ps VR_PSl_P30V_Al 8 65 ] 11 : 496 48 58 ~A COOOWCOO04 5CF6

511 Ps VR PS1 P5 6V D1 6 a

448 Ps VR_PS1-P88V,

Ps vR_Psl_P8v_A2 8 65 j 12 ; 456 8 16
x; A cooo3/cmo4 5DF9 1

5 j 11 i 5U 56 64 4~A COO031COO04 5879

r AlME 8 65 ~ 12 1 448 0 8 :A Ci3(K)3/CC004 5D76

P8V NIME 8 65 : 12 464 16 24 A cooo3/cMm4 5878 I
8 65 ! 12 I 472 24 32

:
A commOOo4 717C I

Ps VR_PSl_ I
Ps vR_Ps2_Nl 5i_

Ps vR_Ps2_Nl 5v_A2AF 8 65 : 12 ~ 430 32 40
:

A COtUK3/COO04 727D

Ps vR_Ps2_Nl 5v_A3As
?

8 65 ~ 12 \
! 488 40 48 iA m/cooo4 737E:

I PS2 N30V AlME 8 65 i 12 496 48 56 A cooo3/ca304 747C IPS VR_

511 Ps VR PS2–N8V i2 8 66!12 i ma m M 41A fMo03/CQO04 757D

448 Ps VR_PS2_Pl 5V_Al ME 8 65 ~ 13 448 0 8 A cooo31cooo4 71FC

Ps VR_PS2_Pl 5V_A2AF 8 65 ! 13
z~ 456 8 16 A COO03/CIX304 72FD
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plm

chg#

37

t%e Notes below for how 1553 bus telemetry frame waa developed. True 8ample perloda are 1.024 see, 8.192 eec & 55.538 sec.

1 2 1 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 11

FB

511

x

I #of I Samplel I MaiorCv.! Grou~ lCum Gro.d GroucI I Ttm.

5/27

112
HW

I I
HW Addr

Subsystem Mnemonic Name I Bits 1 Period I Major Cycle (O-63 S{art Bit
Ps VR_PS2_P15V_A3AS 8 65 ~ 13 464 16 I
Ps

24 A mowo004 73FE
vR_Ps2_P30v_Al 8 65 \ 13 ! 472

Ps
24 32 A XKM3/COO04 74FC

VR_PS2_P5_6V_D 1 8 65 ! 13 I 480 \
Ps

32 40 00003/COO04 707F
VR_PS2_P88V_Al ME 8 65 ~ 13

I 488 40 48 \ : Cr30rxv... . . . .
Ps VR_PS2_P8V_A2 8 65 ~ 13 496 48 56 i A COO031COO04 75F13
Ps VR PS2 P8V NIME 8 65 113 It 504 66 64 4 A C0003/CUO04 70FC
Pv TA_PVLW_PWB4_l O 9 65 ~ 14 ! 448 0 9 1 APV COLN)WCm04 0371
Pv TA PVNIR PWB2 8 9 65 ! 14 i AK7 a in AD\f MfMWliCIVMiA 0371

COO04 757C I

3KX3004 0371 I

j APV COCN33/00004 0371

! APV 00003/cxK)04 0371

7

.-
x

. . f
Pv TA:PVNIR:PWB3:9

-“. . i“ n, . -w., —u-l
9 65 : 14 : 466 18 27 ! APV CO06WOW64

Pv TA_PvsM_PwB5_l 1 9 65 ~ 14 I 475 27 36
Pv

:
TA_PvsM_PwB6_l 2 9 65 ~ 14 ~ 434 36

Pv
45

TA_Pwls_PwBl_7 9 65 j 14 ! 493 45
Pv

54
VR_PVLW_P30V 8 65 ~ 14 502 54

xx
62

65 SEC FRAME FILL 2 65 ! 14 x
i 610 62 64 4i

Pv VR-PVLW_RNl 1V 8 65 j 15 \ 448 0 8 i APV C
Pv vR_PvLw_RN5v 8 65 ~ 15 t: 456 8 16 j APV C
Pv VR_PVLW_RPl IV

.
8 65 \ 15 t: 464 16 24 I APV COO03/CXO04

Pv vR_PvLw_RP5v 8 65 ~ 15 \ 472 24 32 i APV COIX33KXNJ04
Pv VR_PVNlR_P30V 8 65 j 15 ~ 480 32 40
Pv vR_PvNlR_P5vD3_9 8 65 ! 15 : 488 40
Pv

48
VR_PVNIR_RNl 1V28 8 65 ~ 15 j 496 48 58 \ APV COO03/0@304

Pv VR PVNIR RN11VS9 6 65 j 15 ~ 504 66 64 4 \ APV COO03/COO04
Pv VR_PVNlR_RN5V2_8 8 65 j 16 ~ 448 0 8 ] APV COO03KXXXM
Pv vR_PvNlR_RN5v3_9 8 65 ; 16 I 456 8 16
Pv

\
VR_PVNIR_RPl 1V28 8 65 ~ 16 i 464 16 24 i APV COO03/CW04

Pv VR_PVNIR_RPl 1V39 8 65 ~ 16 I
~ 472 24 32 ; APV COO03KX301M

Pv VR_PVNIFl
Pv 1‘- ‘“ ‘-”-

0371 1

--==3
0371 ,

0371

0371

APV COO03/(XXM 0371

—

0371 I

Pv Vn_rvw

Pv VR PVSI

Pv VR_PVSl
Pv VR_PVSM_RNl lV61f

Pv vR_PvsM_RN5v5_l 1 8 65
Pv VR_PVSM_RN5V6_12 8 65 : 17 j 472 24 32 i APV COO03/CM04
Pv VR_PVSM_RPl1V511 8 65 : 17

1
i 430 32 40 : APV COO03/Cm04

Pv VR PVSM RP11V612 - I-A

l-RP5V2_8 8 65 \ 16 i: 480 32 40 ~ APV cooo3/oa)04
vH_PvNlR_RP5v3_9 8 65 ; 16 i 4~ 40 48 ! APV CUIX13/CUO04
‘- “ ‘-M_P30V 8 65 j 16 :

1 496 48 56 !
M PSVD6 12 6 65 ~ 16 i 504 56 64 4’
M_RNllv511 8 65~ 448 0 8 ~ APV CO(

2 8 65 :17
:
! 456 6 16 ~ APV CO(

i 17 I
464 16 24 ! Apv ~~/~~

0371

0371

0371

0371

—- 8 65 : 17 g 488 40 48 ~ APV 00&u,wu_-. . ..- --------------
8 65 j 17 ] 496 48 56 ! APV COO03/CXKK14l-w vH_IJvsM_RP5v5_l 1

Pv VR PVSM RP5V6 12 8 65 i 17 ; 504 66 84 A ~ APV
Pv vp D\/\lle rmn\\ 0, ,_r . . !“_, ““v

— —. . —..

0371

0371

0371

0371

com/cm64 0371

oo3/c4roo4 0371
Pv VR_PVVIS_RNl 1V 8 65 j 18 ; 456 8 16 ! APV COO03/CUO04 0371

-. .,. .. . .
J 65 ~ 18 ~ 448 0 8 ; APV c/0(
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TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

17

7

33

33

6,25

28,35

28,35

33

14

14

14

39

14

14

14

17

12,14

14

be h

FB

511

m

511
z

511

x

g

448

511

G

Itesbslow for how 1553 bus telemetry frame waa developed. True sampla pariode are 1.024 see, 8.192 sec & 85536 sec.
1 2 3 4 5 6 7 8 9 10

#of Sample Major CYC Group Cum Grou Grour) Tlmv

11
5/97

z

12

HW

Data Loc

0371
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pfm

chgtl

15,29

15,29

21

21

5

21

10

TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

See Notes below for how 155Sbus telemetry trams was developed. True sample periods are 1.024 see, 8.192 sec & 65.536 sec.

I 1 2 I 3 I 4 I 5 I 6 i 7 I 8 I 9 I 10 I 11

II #of Sample MajorCyc Group CumGroud Group I Tlmy I HW Addr
Jame Bits Period Start Bit Bits us
FILL 4 65 ; 23 i 508 60 64 7:

--, -. . .._ . . —

5/37

12

HW

8 65 ! 24 ;— 4:

A:

— — . . --- t .. .
. ,,- -I-- ----- -,,

-. . . ,. -—, .,--- . . .

.-. .-:... --- . . .- x ---------- . ..-—

I =’ B 03 : Z4 I 41UJ iA CXlM131(XIlflA 6nFFl

tTEk
t --- i ------------ --- .-

TC SSITCISPARE- 8 65 I ii 4s6 ii “-I 48 ~ Sw na
.“_NV

na

---- 8 65 ! 24 496 48 56 ;~ COC03/C@)04 6375
*A “’?CKT PV 6 65 ~ 24 ~ 504 56 54 4!A COO03/COO04 62F5

LD MIR 9 65 i 25 1 448 0 9 ;p COO03KXK)64 2ACB

9 65 ! 25 ! 457 9 18 i P C0(KK3/CK@4 2B4B

9 65 ~ 25 :—- - 466 18 27 ip (xmo3/Cc004 2BCB
,--- . . . . . ..--. —~

TM TP_TM_ANLG_CKT 9 65 ~ 25 ~ 475 27 36 P COO03/C(W4 27BB

TM VR_TM_REl _ X)03/COO04 85F0IF ACTl_l 12 65 ; 25 i 464 36 48 i A m . . -------
rl 2 17 a5 ! 95 i AM AR Rn A fYIMLW(_MM n57n

‘F ACT7_l 12 65 ! 26 ! 460 12

_2 12 65 ~ 26 ! 472 24

-1 12 65 ; 26 \ 464 36

1 12 65 1 78 A!lfl An

24

36

48
an

coOo3/Ccmo4 8FF0

i ; COOOWCOO04 8F70
iA
! C0003/C(XX)4 97F0
iA mnrmmnnmi OFFn

TM VR_TM_REF_ACT ___ ._ -_ , _.

511 xx
J .“- .- . .

65 SEC FRAME FILL 4
;..

65
--”—,-—. . “.,, .

! 25 i ma 80 UA d:

448 TM VR_TM_REF_ACTl _3 12 65 ~ 26 ! 448 0 12 A CO(X)3/C!lXM 84F0
TM VR_TM_REi _. ._ ___

!

TM vR_TM_REF_AcT2-

TM vR_TM_REF_AcT3-

TM vR_TM_REF_AcT4_ i
511 xx 65 SEC FRAME FILL 4 ii i ~

---
i 606 “- E

: , . -“ ”-”,---- “, , “
60 A:

446 TM vR_TM_REF_AcT5_l 12 65 ! 27 , 446 0 12 ;A COO03KOO04 A7F0
TM VR_TM_REF_ACT5_2 I12 65 ~ 27 j 460 12 24 ~A COO03/CLKKM A770

TM VR TM REF ACT5 3 12 65 ! 27 : 472 7A .9s A Cooos/CrnoA AfiFo

~M VH_l M_HtF_AU I Ci_l 12 65 ~ 27 ,
! 484 36 48 COO03/CXX104 AFFo—

TM VR_TM_REF_ACT6_3 12 65 ~ 27 ~
I 496 48 60 i: COO03/CCm4 AF70

511 xx 65 SEC FRAME FILL 4 65 ! 27 60s 60 M A

446 TM VR_TM_REF_ACT7_l 12 65 ; 28 ! 443 0 12 : A cooo3/c(EXr4 B7F0
TM

;
VR_TM_REF_BB_ —-

TM
:---

VR_TM_REF _ _
.- -. , . --.—, —- -“.

TM VR_TM_REl _
..- -. -- . -----, ---- . ----

Xroos/mo4 0789

TM VR_TM_REF_PR~

511 xx 65 SEC FRAME FILL ; i; ; ~8
,“” .“ . . : , -—J—- -“.

; ~~ 60 AA A!

446 TM VR_TM_REF_PSV 1

TM VR_TM_REF_PSV

TM VR TM REf

1 12 65 ! 28 19 9A ip cnlm!al Crulna tirlla

FBB2 12 65 ! 28 472 9A .% iP COmll-xmml 07nn

;F_BB .3 12 65 ~ 28 i 464 36
rl 12 85 i 7R i AQr? An

48 ~P c---------- ..__
an ~p mrrc-4/PmM Wlfin

L

TM

TM
64 i YY

--- -- -. -.
12 65 :29 ~ 448 0 12 P COoowmrll 101B

12 12 65 \ 29 ! 460 12 24 21P COM)3/CW04 162B
F_PSV3 12 65 ~ 29 \ 472 24 so ~p c0003/caoo4 203B

vR:TM:REF_Psv4 12 65 ~ 29 464 36 48 jp C0003/COO04 286B
vR_TM_REF_Psv5 12 65 ~ 29 \ 496 48 60 ~p CX1003/CIM04 305B
@!i RF(2 FRAMC Kll I A UC ;9A , =~ en tiA 4:

T204 97051553 tlmyframe
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TABLE 204. MODIS TELEMETRY FRAME DEFINITION

Chg#

10

4

4

8,15

8,15

10

10

10

10

39

39

39

39

39

21

SeeNotes bdow for how 1863 bus tdemetry frame was developed. True sample psr/ods are f.024 see, 8. f92 sec & 85.SS6ae~
1 2 3 4 5 6 7 8 9

I
10

#of Sample Maior Cvc Grour) Cum Grou Grotm Tlmv

5/97

11 I 12

siart Bit 1

I
+=

Start Bit I Bits Used”ii 6bit Wbd T & Write4Read Data La
448 TM VR_TM_REF_ACTGND 12 65 i80 448 0 12 P Xmo3/cooo4 8870

AO TA_AO_ViS_FPA 12 65 ~80 460 12 24 A Cooo31m 57F5
AO TA_AO_NIR_FPA 12 65 iw i 472 24 36 I A corx13/cooo4 5F75
RC VR_RC_LW_FPA_HTR 10 65 ~30 484 36 46 A COO03/COO04 6075
RC VR_RC_SM_FPA_HTR 10 65 ~30 1 494 46 58 i A CO@13/CC004 65F5

611 xx 65 SEC FRAME FILL 8 65 i so 604 56 84 4
448 TM vR_TM_REF-PRT2 12 65 ~ 31 i 448 0 12 ]P COO03KOO04 3CEB

TM VR_TM REF_PSV6 12 65 ! 31 460 12 24 P COO03/COO04 24BB
TM VR TM REF PSV7 12 65 \ 31 ] 472 24 36 1 COO03/CIMM 2CCB
TM VR_TM REF PSV8 12 65 ~ 31 484 36 48 ~ : COoowccmt 34DB

611 xx 85 SEC FRAME FILL 16 85 :81 ! 486 48 64 4
448 SA lR_SA_A_ECDR_LED 12 65 ~ 32 1 448 0 12 iA COW3/COO04 50F0

SA lR_SA_B_ECDR_LED 12 65 ~ 32 460 12 24 1A cooo3/cWo4 5371
SA VR_SA-A_ECDR_MON 12 65 ; 32

,
472 24 36 iA COOOWCOO04 5270

SA VR_SA_B_ECDR_MON 12 65 ~ 32 I 484 36 48 A CO(Xr3/COO04 54F1
511 xx

z
65 SEC FRAME FILL 16 6s / 32 488 48 84 4 !

448 xx 65 SEC FRAME FILL 54 65 ~ SS thru 83 31 Maj CYO ~m i 44a o 84 4;
488 <-Total Ht( itemsIncluding29 Spares,but w/oframefillitems. Also,exchnfespt-ptWC 180S & 9PS tlmyitems.

tOTES MAJ CYC O Major Cycle 512 Bit Boundaries MAJ CYC &

Per the EOS-AM 1553 bus activity schedule, the MODIS HK telemetry is transferred during Minor o 1 sac sampies o
Cycle 72 (see Figure 16). The frame structure has been established by the following guldelin@x
1. Sort by Sample Period, then move CP to front of 1 sac samples onfy, then sort by Subsys
and then Name. 20W 20W x 16MW = 320 bits

319 rmeets every maior oyde 319
2. Parttiion groups by 16-bit words: 20 words to 1 sac samples, 8 words to 8 seo samples & 4 320 8 sac samples 320
words to 65 sac sampiea.

3. Frame fill bits are used to complete 16-bit boundaries, but none are spedfically assigned to
8W 8W X 16bAV = 128 bits

internal spares from the bottom of Table 20-2A.
447 repeata every 8 ma[or oycles
448

447
65 seo samples 448

4W 4W x 16blW =64 bits
511 unique each major cycle 511

T20-4 PF Cha~ Note~ Chg #s relate to Chg #s by table except for [#s], which are generai.

1. #7/95 Deleted extra space in TA_SR_SRC_A_SIPD & TA_SR_SRC_B_SIPD to meet 16 charcter name count.

2. 8/7/95 Chg SS_CP_MODE_CHG_GO to SS_CP_MODECHG_GO to match 16 ch in T20-2.
3. 8/7/95 Chg CR_PVNIR_S_DELAYH to CR_PVNiR_S_DELYH and CR_PVViS_S_DEIAYH to CR_PVVIS_S_DELYH to match 16 ch in T20-2.
4. 8/13/95 Chg NiR/ViS FPA subsys from WF to AO; TA_WF_VIS_FPA & TA_WF_NIR_FPA to TA_AO_VIS_FPA & TA_AO_NIR_FPA.
5. 8/13/95 Chg VR_TM_REF_ACT6_2 to VR_TM_REF ACT6_3 because of particular internal Ref 3 used.
6. 10/5/95 Chg TP_SA_B_MTR to TP_SA_SPARE. (9-~if cnt was not enough to use as VR_TM_REF_PSV8)
7. 10/7/95 Chg TP_RC_OS WH to TP_RC_SPARE. Maj Cyc 20.
8. 10/8/95 Chg subsysrela~on of VR_TC_LW_FPA_HTR to VR_RC_LW_FPA_HTR and VR_TC_SM_FPA_HTR to VR_RC_SM_FPA_HTR.

13 of 15
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TABLE 204!. MODIS TELEMETRY FRAME DEFINITION

6s8 Notes bslow for how 1553 bus telemetry trams was developad. True sample periods are 1.024 see, 8.192 aac & S5.538 aeo. 5D7
1 2 3 4 5 6 7 8 9 10 11 12

ptm #of Sample Major Cyc Group Cum Group Group Tlmy HW Addr HW

chg# Start Bit Bits Used 16bit Wordq Type Write/Rssd Data Loc

9.
10.

11.
12.
13.

14.

15.

16.
17.
18.
19.
20.

21.

22

23
24

25.

11/4/95 Chg CR_FO_BLKl ,2,3,4_RESET’s to CR_FO_SPARE’s.
11/5/95 Add new VR_TM_REFs: 1) Chg VR_TM_REF_GND to VR_TM_REF_ACTGND, 2) Chg VR_TM_REF_pRT to VR_TM_REF_pRTl, add 3)
vR_TM_REF_PRT2, 4) vR_TM_REF_Psv6, 5) vR_TM_REF_Psv7 & 6)vR_TM_REF_Psv8.
11/5/95 Add new 3bit tlmy CS_CP_MODIS_XX in place of 65 sec Maj Cyc 10 Fill.
11/24/95 TP_SM_SDSM_GEDET to TP_SM_DET_AMP3.
11/27/95 Chg names on TP_DR_MTRs 1) to TP_DR_NAD_FS from TP_DR_NAD_MTR, 2) to TP_DR_SVD_FS from TP_DR_SVD_MTR, 3) to
TP_DR_SPARE from TP_DR_SDD_MTR.
12/3/95 Increased the #of bits on Frame 21 VR_SA_A_MTR_TORQ and Frame 22 VR_SA_B_MTR_TORQ from 8 bits to 10 bits. Ripples frame
locationof every pt below them to the FILL BITS, which are each decreased by 2 bits.

12/3/95 Chg frame location & increase # of bits on VR_RC_LW_FPA_HTR to Frame 30 from Frame 24, to 10 bits from 8 bits. Same for
VR_RC_SM_FPA_HTR. Also, chg prior Frame 24 locationsto &bti VR_RC_SPARE(2pl). Note Frame 24 FILL BITS remain the same, but Frame 30
FILL BITS decrease.

2/29/96 Add new 14-bit CS_FR_ENC_DELTA to end of 6-SSCsample group at maj cyc 6. Fill bits reduces from 43 to 29.
2/29/96 Chg TP_SD_TEMP to TP_SD_SPARE & TP_RC_OS_FIN to TP_RC_SPARE.
2/2/96 Minor name chg from CR_SR_SISOV_ENA to CR_SR_SISLOV_ENA.
3/25/96 Collective chg for tlmy chged to Spares. 1) CR_DR_SDS_CLSD to CR_DR_Spare, 2) CR_SR_SIS_OFF to 1-see CR_SR_SPARE.
3/25/96 Collective new added tlmy: 1) CS_SR_LAMPS to 1-see, 2) CS_SR USE_Ll OWX1 to 8-see, 3) CS_SR_USE_Ll OWX2 to 8-see,
4) CS_SR_USE_Ll 0WX3 to asec, 5) CS_SR_USE_Ll WX1 to 6-see, rea@st Frame Fill, 6) SS_CP_LAST_EVENT to 1-see,
7) SS_FR_LAST_EVENT to l-see, 8) add l-see CS_FR_OFFSETTAB & reduce FRAME FILL, [4/6/96 see Chg#24 update 9) CS_FR_PCDCRDBG 6-
sec, 10) CS FR_PCDCRPOST S-sac, 11) CS_FR_PCDCRPRE 8-see] & reduce FRAME FILL.

3/25/96 Revked tlmy: 1) chg CS_FR_SPARE l-bit, 6-see to CR_SR_LAMPS_LOW, 2) chg SS_CP_STATUS_02 to SS_CP_SCAN_EST tl-see,
3) chg SS_CP_STATUS_l Oto SS_CP_UART_RESET t%ec, 4) chg SS_CP_STATUS_l 1 to SS_CP_UART_HUNT 6-see,
5) chg SS_CP_STATUS_l 2 to SS_CP_UART_SYNC 6-see, 6) chg SS_CP_STATUS_l 3 to SS_CP_UART_NORM, 7) moved 4 time code words
6!krc samples to l-see samples and turned 65-see slots into Frame Fill bits, 8) chg l-see CS_SR_SPARE to CS_FR_BBRADTAB,
9) chg l-see CS_CP_SPARE to CS_FR_GAINTAB, 10) minor name chg from 8-see SS_FR_P~_TEST to SS_FR_SCl_PKT, 11) minor name chg
addon to 3 VR_TM_REF_ACTX_l words, [4/2/96 reinstate12) chg TP_SA_RCTl_HSG to TP_SA_SPARE 6$SEC, 13) chg TP_SA_RCT2_HSG to
TP_SA_SPARE 65-see], 14) chg CR_FO_SPARE to CS_FR_SCl_NORMAL 8-see, [4/6/96, see update inChg#24, 15) Repartition 16-bit
SS_CP_STATUS_04 into2 4-bit words SS_CP_LOG_STATE & SS_FR_LOG_STAT~.

3/28/96 Chg 6 CP/FR to SS_CP_SPARE or SS_FR_SPARE: SS_CP_MEMPRO_ERR, SS_FR_MEMPRO_ERR,
SS_CP_PARITY_ERR, SS_FR_PARITY_ERR, SS_CP_TEST_RES & SS_FR_TEST_RES. All l-bit, 8 sec.

4/3/96 Chg 8-see name CR_SR_SISLOV_ENA to CR_SR_L_SHDN_ENA to match T20-2A.
4/6/96 Reshuffle some recent reframing inChg208. 21 into SS_CP_STATUS_03 slots & reactivate SS_CP_STATUS_04. Framefill from Chg#21
stillgood. Reshuffle 1) SS_CP_LOG_STATE, 2) SS_FR_LOG_STATE, 3) CS_FR_PCDCRDBG, 4) CS_FR_PCDCRpOST, 5) CS_FR_pCDCRpRE,
&6) SS_CP_STATUS_04 in place of SS_CP_STATUS_03.

4/6/96 Cha 3 names to a SS XX SPARE (SW)& clean urI Col 10,11,12 for items stillcarried as a sDare frame location that used to have HW
addresse~ when they were ~ctiv= (MajCyc 20; start bit48k; Maj~”c24, Start bit456 & MajCyc24, S6tt bit 488).

I
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TABLE 20-4. MODIS TELEMETRY FRAME DEFINITION

Sae Noteshalow for how 1663 bus telemetry kams was deve/oped. True sample per/ods are 1.024 see, 8.192 sec & 65.536 sec. 5/97
1 2 3 4 5 6 7 8 9 10 11 12

pfm #of Sample MajorCyc Group Cum Group Group llmy HW Addr HW
chg# FB Subsystem Mnemonic Name Bits Period Major Cycle (O- 63) Start Bit Start Bit Bits Used 16blt Word% Type Write/Read Data Loc

26. 4/6/96 4/6/96 Chg FR26 name to SS_FR_PKT_TYPE from SS_FR_SCl_P10 to be compatible with other new cmds/tlmy.

27. 4/8/96 Mhor name chg to CS_CP_MODIS_MOD from CS_CP_MODIS_XX. Same chg in T20-2A.
28. 4/24/96 Revise Chg Note#21 to again chg 2 pts back to spares TP_SA_SPARE was TP_SA_RCTl_HSG & TP_SA_SPARE was TP_SA_RCT2_HSG.
29. 5/3/96 slight name revisionto Chg#25, the Spare’s subsys relation s/b TC, not RC, to SS_TC_SPARE.

Changes since 151840 initial 5/96 release——————

30. 8/7/96 Chg nameof68-see Maj Cyc 4 PC items. Typically,CR_PCB31 _S_DELAY & CR_PCB32_S_DELAY became CS_PC_31 32_SRlSE

and CS_PC_3 132_SFALL band-pair sets.

31. 8/1 2./96 Correct Col 11 interchanged HW Address locations on CR_PVVISB_ECALON & CR_PVVIS_B_ON.

32. 8/15/96 Add two new words to l-see samples SS_CP_MACRO_lD and SS_CP_MACRO_ON,

33. 8/15/96 Chg 8-see items to spares. Was CS_CP_PK_PWR, CS_FR_PCDCRDBG, CS_FR_PCDCRPOST, & CS_FR_PCDCRPRE.

34. 8/18/96 In 2nd 65-s9c samples, correct Col 12 HW Data Loc of TP_DR_SVD to 38EB from 30EB to match T20-2A.

35. 8/1 9196 In 20th 65-s9c samples, chg 2 pts to spares TP_SA_SPARE was TP_SA_RCTl_HSG & TP_SA_SPARE was TP_SA_RCT2_HSG.

36. 10/17/96 Re-activate FR_SPARE 8-see sample (maj cyc 1) to be SS_FR_SCIABNORM.

37. 10/21/96 Correct names for VR_PSl_P5.6V_Dl & VR_PS2_P5.6V_Dl to be VR_PSl_P5_6V_Dl & VR_PS2_P5_6V_Dl to be consistent with OASIS
convention

38. 4/97 Multiple EO1122D Incorporationsfor Rev B. See EO1122D (released 970305) for details of bti increase for several words and name chg & spare chg.
39. 4/97 Direct Rev B chg to increase bits from 8 to 12 and relocate to Maj Cyc 32: 1) lR_SA_A_ECDR_LED, 2) lR_SA_B_ECDR_LED, 3)

VR_SA_A_ECDR_MON and VR_SA_B_ECDR_MON.

720-4 97f ’53 flmyframe
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

. Sss bottom Notes. ● Equations are 5th order polynomial form: EU = CO+ C1(DN) + C2(DN)A2 + C9(DN)A9 + C4(DN)A4 + C5(DN)R5.
1 2 3 4 ea 6b 6C 6d 7a 7b 7C 7d 78 71 7g

pf Tebmat?y
89 10

Red Yelbw Yelbw Red Eq Te)emaMy DN to Eng Units Equation Caattklents Type Ret EU I

226,36 I BB IR BB HTw C(JRH I 8 j oto 1,5 I A I -0.10 t -0.06 I 1.30 I 1.40 I IIWlaD I .l.6660E+0 I 1.2319E-2 [ O [ O I O
,–. -

0— —. .1 A H 0.625NV

220,39 OB lR_BB_HTRA_CUF4R 8 0401.6 A -0.10 -0.05 1.30 1.40 Imlap -1.6660E+0 1.2319E-2 ‘– o 0 0 0 A E 0.625AN

228,38 BB lR_BB_HTRB_CURH 8 0401.5 A -0.10 -0.05 1.30 1.40 Imlbp -1.5133E+0 1.1W3E-2 o 0 0 0 A H 0.606AN
220,39 BB lR_BB_HTRB_CURR 8 0 to 1.5 A -0.10 -0.05 1.30 1.40 Ktolbp -1.S133Et0 1.1933E-2 o 0 0 0 A E 0.806NV

12 CP VR_CP_Nl IV 8 -13.6 to O v -11.60 -11.30 -10.70 -10.40 VRO1 -1.3587E+1 1.tM15E-l o 0 0 0 A H 6.4347VM-11.OV

12 CP vR_cP_N5v 8 -6.3 too v -5.90 -5.70 -6!20 -4,90 VR02 -8.2855E+0 4M49E-2 o 0 0 0 A H 2.6064V/W5.4V

12 CP VR_CP_Pl lV 6 Oto 13.6 v 10.40 10.70 11.30 11.60 VRO1 -1.3587E+1 1.0815E-1 o 0 0 0 A H 5.4347VN,11 .Ov

12,33 CP VR_CP_P6V 8 0 to 6.3 v 4.90 5.10 5.70 5.W VR02 -6.2655E+0 4.6942E-2 o 0 0 0 A H 2.5064VN,5.4V

21,30 Pc TA_Pc_B31_Mux 9 -25 to 60 “c -24 -lo 45 46 TAOIP 6.0126E+1 -7.3916E-1 5.4339E-3 -2.0630E-5 3.7667E-6 -2.5646E-11 A H Teq

21,36 PC TA PC B32 MUX 9 -25 to 60 “c -24 -lo 45 48 TAOID 5.0125E+1 -7.6916E-1 6.4332E3 -2.0830E-6 3.7667 E-6 -2.5646E-11 A H Tao

21,36 I ~ TA pc B33 MUX I 9 I -25 to 60 I “C I -24 I -10 I 45 I 46 I TAOID I 5.0125E+1 I -7.8916E-1 I 5.4339E-3 I -2.0630E-5 I 3.7567E-8 ] -2.5646E-llt A I H I Teo I

21,38 I PC TA pc B34 Ml-lx I 9 I -25 to 50 I *C I -24 ! -10 I 45 I 46 I TAOID I 5.0125E+1 I -7.6916E-1 I 5A339E-3 I -2.0830E-6 I 3.7667E-8 I -2.6646E-111 A I H I Tao I

21,36 I PC TA PC B35 MUX I 9 I -25to 50 I “C I -24 I -10 I 45 ! 46 I TAOID I 5.0125E+1 I -7.6916E-1 I 5.4332E-3 I -2.0630E5 I 3,7667E-8 t -2,5646E-11 I A t H I Tao I

21,24 I K TA pc B~ MtJx I 9 t -25t050 I “C I -24 I -10 I 45 ] 46 I TAOIII t 5.0125E+1 ! -7.8916E-1 I 5A339E-3 i -2.0830E-5 I 3.7567E-8 ! -2.5646E-11 i A I H I Tao I

1023 I PC VR_PC B31CU1 DCR I 8 I -2.5t02.5 I V I - I - I - I - lvR031-2.6000Eto lw531E-21 o I o I o I o IAPCI E I 1.OVN:O.OV I
1023

1023

1023

1023

1023

1023

1023

— —
L

PC VR_PC_t331~2_DCR 8 -2.5 tO2.5

PC vR_Pc_B31c03_DcR 8 -2.5 to 2.6

Pc vR_Pc_B31c04_DcR 8 -2.5 to 2.5

Pc vR_Pc_B31c05_DcR 8 -2.5 tO2.5

PC VR_PC_B31C06_DCR 8 -2.6102.5

Pc vR_Pc_B31c07_DcR 8 -2.6 tO2.5

W VR_PC_B31C06_DCR 6 -2.5 to 2.5

v - - - -

v - - - -

v - - - -

v - - - -

v - - - -

v - - - -

v - - - -

VR03 I -2.5CHJOE+0I 1.9531 E-2 ! O I O I O I O IAPCI El 1.OVN:O.OV I

VR03 i -2.5000Ettt I 1.2531 E-2 I O I O I O I O IAPCI El 1.OVN:O.OV I

VR03 I -2.6000E+0 I 1.9531 E-2 I O I O ! O I O lAPCi El l.owwo.ov I

VR03 -2.5WOE+0 1.9531 E-2 o 0 0 0 APC E 1.OVMO.OV

VR03 -2.5WOE+0 1.9631 E-2 o 0 0 0 APc E 1.OVN;O.OV ‘

VR03 -2.5C4tOE#l 1.9531 E-2 o 0 0 0 APc E 1.OVN;O.OV

VR03 -2.5000E+0 1.6531 E-2 o 0 0 0 APC E 1.OVN;O.OV

1023

10,23

PC VR_PC_B31 C09_DCR I 8 1 -2.5 to 2.5 V - -- - VR03 -2.5WOE+0 1.9531 E-2 0 0 0 0 APC

VR03 -2.5MtOEt0 1.6531 E-2 0 0 0 0 APC

VR03 -2.54N)OE+0 1.8531 E-2 0 0 0 0 APc S
E 1.OVN;O.OV

E 1.OVMO.OV

H 1.OWV;O.OV

H 5S696VP&12.OV

H 3.0040VM-5V

H 5.9626V~+12.OV

H 3.0040VM5V

PC VR_PC_B31C10_DCR I 8 I -2.5t02.51 v ] - I - I - ] -

PC VR PC B31 GND 8 -2.5 tO2.5 ! V I -0.75 I 4.50 I 0.50 0.75

PC VR_PC_B31_RN12V 6 -15100 v -12.75 -12.50 -11.50 -11.25

PC vR_Pc_B31_RN5v 6 -7.5 too v .6.50 -6.25 4.75 -4.50

PC VR_PC_B31_RP12V 8 oto16 v 11.25 11.60 12.60 12.76

PC VR PC B31 RP5V 8 0 to 7.5 v 4.60 4.75 5.25 5,50

VR04 I -1.4B75E+1 I 1.1629E-1 I O I O I O I O I APc

VR05 I -7.61 OOE+OI 5.6672E-2 I O I O I O I O I APc

VR04 ! -1.4B75E+1 I 1.1639E-1 ! O I O I O I O I APc

VR06 I -7.51 OOE+OI 5.6672E-2 I O I O I O I O I APc

1023

1023

1023

— —
PC VR_PC_B32COl_DCR 8 -2.5 to 2.5 v - - - - VR03 -2.5000E4 1.6531 E-2 o 0 0 0 APC E 1.OVN;O.OV

PC VR_PC_B32C02_DCR 8 -2.5 to 2.5 v - - - - VR03 -2.5000Et0 1.6531 E-2 o 0 0 0 APC E 1.OWV;O.OV

PC VR_PC_B32C03_DCR 6 -2.5 to 2.5 v - - - - VR03 -2.5WOEt0 1.9531 E-2 o 0 0 0 APc E 1.OVN;O.OV

10,23 I PC VR PC B32C04 DCR I 6 I -2.5to 2.5 I V I - I - I - I - lvR031-2.5000E+o l14t531E-21 o I o I o I o I AW-l E 1 1.ov/v:o.ov

1023 I PC VR PC B32C05 DCR ] 6 I -2.5 tO 2.6 I V I - I - I - I - IvR031-2.E4)ooE+.01M531E-21 o I o I o I o IAPCI El 1.OVMO.OV I

10,23

1023

1023

1023

-E’
Pc

-E
-i%-—

VR_PC_B32C06_DCR

VR_PC_B32C07_DCR El
6

6

6

8

VR03

VR03 E
-2.6000E+0 1.9531 E-2

-2.5000Et0 1.9531 E-2

-2.5000E+0 1.9531 E-2

-2.5000Et0 1.9531 E-2

-2.5 to 2.5

-2.5 to 2.5 EEEE
o APC

o APC

o APC

o APC

E 1.OVN;O.OV

VR_PC_B32CJJ8_DCR

VR_PC_B32C09_DCR

-2.5 to 2.5

-2.5 to 2.5

VR03

VR03
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

9 I 10

I See bottom Notes. ● Equations are 5th order polynomial form: EU = CO+ Cl (DN) + C2(DN)A2 + C9(DN)A3 + C4(DN)A4 + C5:DN)A5.
1 2 3 4 6 6a 6b 6C 6d 7a 7b 7C 7d 7e 7f 7g

Telemetry #of Appfox Tfmy EW fled Yelbw Yelbw Red Eq Tetanmtry DN to Eng Unite Equatbn Coafficiente
Subaya Mnemonk Name Bite Range Units Low Low High High # co I cl C2 a C4 C5

PC VR_PC_B32C10_DCR 6 -2.5 tO2.5 v - - - - VR03 -2.5000Et0 I 1.9631 E-2 [ o 0 0 0

-r-
Tyfm

~

APc

APC

Ape

APC

APc

APC

APC

APc

APC

APc

APc

Pf
ch@

10,23

10,23

10,23

10,23

10,23

10,23

1023

10,23

1023

1023

1023

10,23

10,23

10,23

1023

1023

10,23

1023

10,23

1023

1023

10.23

10,23

1023

10.23

I Ref EU

PC VR_PC_B32_GND

PC VR_PC_B32_RN12V

PC VR PC B32 RN6V 3=
6 -2.5 !0 2.5

6 -15!00

8 -7.5 too

6 Ofols 3=
v -0.75

v -12.75

v -5.50

v 11.26 =3=
-0.50 0.50

-12.50 -11.50

-5.25 4.75

11.50 12.50

0.75 I VR03 I -2.WOOE+O I 1.9531 E-2 ! O I O ! O ! O

-11.26 I VR04 I -1.4976E+1 I 1.1W9E-1 I O I O I O I O

4.50 I VR05 ! -7.S1OOE+OI 6.8672E-2 ] O I O I O I O

PC VR PC B32 RP12V 12.75 I VR04 I -1.4976E+1 I 1.1699E-I ! O I O I O I O

PC VR PC 032 RP5V I 8 i Ofo 7.6 I V I 4.50 ! 4.75 I 6.25 I 5.50 I VR05 ! -7.51 OOE+OI 6.3672E-2 I O t O I O I O H 30040VN,5V

PC VR PC B33C01 OCR 6 -2.5102.6 v - - -
li- -2.5 tO2.5 v - - -- VR03 -2.5000Et0 1.9531 E-2 0 0 0 0

Pc vR_Pc_B33a3_DcR -I -2.6 to 2.5 v - - -- VR03 -2.5000E+0 1.S631E-2 0 0 0 0

PC VR_PC_B33C04_DCR 6 -2.5 to 2,6 v - - - - VR03 -2.5000E+0 1.9531 E-2 o 0 0 0

Pc vR_Pc_B33c06_DcR 8 -2.5 tO2.5 v - - - - VR03 -2.WOOE+O 1.9531 E-2 o 0 0 0

PC VR_PC_B33CO_DCR 8 -2.5 tO2.5 v - - - - VR03 -2.6000E+0 1.9531 E-2 o 0 0 0

Pc vR_Pc_B33c07_DcR a -2.5 to 2.5 v - - - - VR03 -2.5000E+0 1.9531 E-2 o 0 0 0

PC VR_PC_B33C08_DCR 8 -2.5 to 2.6 v - - - - VR03 -2.5WOE+0 1.9531 E-2 o 0 0 0

531E-2 o 0 0 0

--- ——. . , , , , , 1 k 1 1 i . . ..— — [ 1 0 0

PC VR_PC_tX13_GND 8 -2.6102.6 I v I -0.75 I -0.50 I 0.50 0.75 VR03 I -2.5000Et0 [ 1.9531 E-2 j o 0 0 0

- I VR03 I -2.WOOE+O I 1.9631 E-2 I O I O I O I O E 1.OVN;O.OV

E I 1.OWV;O.OVPC VR PC B33C02 OCR

E I 1.OVM,O.OV

El l.ov/v:o.ov

El 1.OVALO.OV

APc

APc

APc

APc

APC

APc

APc

APc

APc

APc

APc

APc

El 1.OVN:O.OV

El 1.OVALO.OV

E 1.OVN;O.OV

E l.ov/v;o.ov

E l.oviv;o.ov

H l.ov/v;o.ov

H 5.9WWVF12.OV

H 3.0040VM-5V

H 5.8399VM,+12.OV

H 3aD40viv;5v

E 1.OVN;O.OV ‘

E 1.OWV;O.OV

E 1.OVN:O.OV

IX2 VR_PC_B33C09_DCR I 8 -2.6t02.61 v I - I - I - I - I VR03 ] -2.WOttEtO lS.. -– , - 1
PC VR PC B33CI0 DCR I 8 I -2.6t02.61 v I - I - I - I - VR03 i -2.51MOEQ I 1.!4531E-2 I o 0

PC VR_PC_B33_RN12V I 6 -15too I v I -12.75 I -12.60 I -1 1.50] -11.26 I VR04 I -1.4976E+1 I 1.16WE-1 I o 0 I --””-”10 0

PC VR PC B33 RN5V I 8 -7.6 too I v I -6.60 I -5.26 I 4.75 I -4.50 I VR05 ! -7.51 OOE+O[ 5.3672E-2 [ o I o 0 0

PC VR PC B33 RP12V I 8 I Oto 16 I V I 11.25 t 11.60 I 12.50 I 12.75 I VR04 I -1.4975E+1 ! 1.16WE-1 i O I O i O t O

PC VR PC B33 RP5V I 6 ! Oto 7.5 1 V ! 4.50 I 4.75 ! 5.25 I 5.50 I VR05 I -7.5100Et0 I 5.6672E-2 I O I O I O I O

PC VRPCB34C01DCR I 6!-2.5t02.51 V I - I - I - I - I VR03 I-2.5000E+0 11.9631E-21 o I o I o I o—
Pc vR_Pc_B34c02_DcR

Pc vR_Pc_B34c03_DcR

1.9631 E-2 o 0 0 0

1.9531 E-2 o 0 0 0

1.3531 E-2 o 0 0 0

1.9631 E-2 o 0 0 0

-2.6 tO2.51 V I - I - I - ] - I VR03 I -2.6000E#

-2.5 tO2.6 v - - - - VR03 -2.5WOE+0

-2.5 to 2.6 v - - - - VR03 -2.5000Et0

-2.5 to 2.5 v - - - - VR03 -2.5000E+0

APc

APc

APc

Am

APc

APc

PC VR_PC_B34C6_DCR

Pc vR_Pc_B34c05_DcR

El 1.OWV;O.OV

8.
PC VR_PC_B34C06_DCR I 8 I -2.5t02.5] v ] - I - I - I - VR03 I -2.6000E+0 I 1.3531 E-2 I o 0 I o 0

PC VRPCB34C07DCRi8 -2.5t02.51 v I - I - I - I - VR03 i -2.6WJOE+0 I 1.9631 E-2 I o I o 0 0-—
m vR_Pc_B34c08_DcR 8

Pc vR_Pc_B34c09_DcR 8

PC VR_PC_B34C10_DCR 8

W VR_PC_B3._GND 8

Pc vR_Pc_B34_RN12v 8

Pc vR_Pc_Bu_RN5v 8 =

-2.6 to 2.6 v

-2.5 to 2.5 V

-2.6 to 2.5 v

-2.5 to 2.5 V

-15to o v

-7.5 too v

1.Q531E-21 O I O I O I O

1.9631 E-2 I o 0 0 0

1.3531 E-2 I o 0 0 0

APc

APC

APc

APc

APc

APc

APC

APc

APcsH 1.OVN;O.OV

H 5.9899VN-12.OV

H 3.0040VP4-5V

H 5.93WVPJ;+12.OV

H 3.0040VM5V

E 1.OWV;O.OV

E 1.OVN;O.OV

E 1.OVN;O.OV

E 1.OVN;O.OV

-0.75

-12.75

-5.60 *

-0.50 0.50

-12.50 -11.50

-5.25 -4.75

1.S531E-2 o 0 0 0

1.1699E-1 o 0 0 0

S.8672E-2 o 0 0 0

PC VR_PC_BM_RP12V I 8 I oto15 I v I 11.25 I 11.50 I 12.50 I 12.75 I VR04 I -1.4975E+1 I 1.169BE-1 I o 0 I o I o

PC VR PC B34 RP5V 8 oto7.5 I v 4.60 I 4.75 5.25 I 5.50 VR05 I -7.51 OOE+OI 5.E872E-2 I o I o 0 0

PC VR PC B36C01 DCR I 8 I -2.5t02.51 V I - 1 - I - I - lv~31-2,6000Eto ll.8631E-21 o I o I o I o

PC VR PC B35C02 DCR I 6 I -2.5 tO 2.5 I V I - I - I - I - lvR031-2.5000Et011 .9631E-21 o I o I o I o

PC VR PC B35C03 DCR ! 8 I -2.6102.5 I V I - I - I - I - I VR03 l-2.5000Eto ll.9531E-21 o I o I o I o APC

APcPC VR PC B36C04 DCR I 8 I -2.5t02.51 V I - I - I - I - I VR03 I-2,5060E4211,9531 E-21 o I o I o I o ,
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5B7

I See bottom Notes. ● Equations are 5th order polynomial form: EU = CO+ Cl (DN) + C2(DN)A2 + C3(DN)A3 + C4(DN)A4 + C5(DN)A5.
1 2 3 4 6a 6b 6C 6d 7a 7b 7C 7d 7e 7i 79

Te&natIv
6

Red Yelbw Yelbw Red Eq
Subeya Mnernonk Name

Tebnmhy DN to Eng Units Equation Coattkienb
EMs Ran%

Type
c1 C2 I C3 I CA Cs iuae. —

PC VR_PC_E135C05_DCR 8 -2.s to 2,6 1.9531 E-2 o 0 0 0 APC

PC VR_PC_B35C06_DCR 6 -2.5102.6 1.9531 E-2 o 0 0 0 APC

Pc vR_Pc_B35c07_DcR 1.9531 E-2 o 0 0 0 APC

Chgtl

l=+=
Units Low

v-

v-

Low I

%

Uae SF/NOm

E l.ovr

E I.OWV;O.OV

E 1.OWV;O.OV

E 1.OWV;O.OV

E 1.OWV;O.OV

E 1.OWV;O.OV

10,23

1023

to23

1023

10J?3

1023

10,23

1023

1023

1023

1023

to,23

$023

1023

1023

1023

25,36

25,33

9

1,9

9

9

9

9

9

0

9,36

30,37

9

9

-1 - I - I VR03 I -2.5000E+Lt
4

-L-u.=- -! - i - I VR03 ! -2.5000E+0

Pc VR._Pc_B35m6_DcR 8 -2.5 to 2.5 v - - - -

_DCR 6 -2.6102.5 v - - - -

t3C10_DCR 8 -2.5 tO2.6 v - - - -

).75 -0.50 0.60 0.76 =+=

VR03 -2.5000E+0

VR03 -2.5000E#J

VR03 -2.6000Et4J

VR03 -2.5000E+0

1.9531 E-2 o I o 0 I o

0 0 I o 0

APC

APC1.S531E-2Pc vR_Pc_B35c09_

PC VR_PC_B3!

PC VR_PC_BW_GND 8 -2.s 102.6 v -o

Pc vR_Pc_B35_RN12v 8 -lstoo v -12.76 -12.50 -11.60 -11.26 VRM I -1.4S75E+1 j 1.16S9E-1 I o 0 I o 0 j APC

Pc vR_Pc_B35_RN5v 8 -7.5 too v -5.50 ] -6.25 I +.75 I -4.50 I VR05 I -7 S1OOEQ I 6.SS72F-2 I n I n n I n I AVI?

1.9531 E-2 o 0 0 I o
0 I o 0 0

APC

APc1.9531 E-2

HI 3.tm140v/v:-5v1 ------- ------ .-—- 1 I i I ! . .. .,

PC VR_PC_BM_RP12V I 6 0 to 15 v ] 11.25 ] 11.50 I 12.50 ] 12.75 I VR04 I -1.4975E+1 i 1.1899E-1 I n i n i n I n i ADC

w vR_Pc_Bw_FtP5v I 8 I 0t07.6 V I 4.60 I 4,76 5,25 1 5.50 I VR05 I -7.6100Et0 j 5.6672E-2 I o 0 I o 0 ] APC

H I 6.8633VM+12.OV# ..-. .— . ------ # I ! I I . ..-

f% vR_Pc_336C0_Dcfl I 8 I -2.5t02.5 I V I - I - I - I - I VR03 I -2.5M)OE+0 I 1.3531 E-2 I O I O I O I o ] APC

PC VR;PC~B36C02_DCR 8 -2.6 tO2.5 v - - - - VR03 -2.5oooEto 1.S531E-2 o 0 0 0 APC

Pc vR_Pc_B36c03_DcR 8 -2.5 to 2.5 v - - - - VR03 -2.5000E+4 1.9631 E-2 o 0 0 0 APc

Pc vR_Pc_B36co_DcR 8 -2.6 to 2.s v - - - - VR03 -2.61XtOEt0 1.3531 E-2 o 0 0 0 APC

PC VR PC B3SC06 DCR 8 -2.5 to 2.5 v - - - - VR03 -2.3000EQ 1.9S31E-2 o 0 n n A9c

+--%%s
E 1.OVN;O!OV

PC VR PC B36C06 OCR VR03 I -2.3000E+0 I 1.S!331E-2 I O I O ] n I n i APC
1 -.--. .— . # ..---.—— 1 1 1 I I . .. .

61-2.5 t02.51Vl -1 -1 -1 -

E
E 1.OVN;O.OV

E 1.OVN;O.OV

E 1.Owv;o.ov

E I.owv;o.ov

E 1.OVN;O.OV

H 1.OVN;O.OV

H 5.S833V/VS12.OV

H 3.0040VN;-6V

I 1 1 1 1 1 1 . ..-

Pc vR_K_B36cQ7_DcR

PC VR_PC_B3~8_DCR

Pc vR_Pc_B3m_DcR

Pc vR_Pc_B36clo_DcR

Pc vR_Pc_B3a

81-2.5 t02.5]Vl -1 - I -1 - VR03 -2.5tM)OEt0 1.9531 E-2 o 0 0 0 APc

VR03 -2.5000Et0 1.S531E-2 o 0 0 0 APC

VR03 -2.6(H30Et0 1.S531E-2 o 0 0 0 APC

ftl-2.6t02.61vl - I - I - I -

8 -2.5 to 2.6 v-’ - --

8 ] -2.6 to 2.5 V - - -- VR03 I -2.5000Et0 I 1.9531 E-2 I O I O i O I O t APC

O_GND I 6 I -2.6to 2.5 I V I -0.76 I 4.60 I 0.50 I 0.76 I VR03 I -2.5000E+0 I 1.3531 E-2 I O I o I o I o I APc

I -12.60] -11.50 I -11.26 I VR04 I -1.4676E+1 I 1.1693E-1 I o 0 0 0 I APC8 -15100 v -12.76

8 -7.5 too v -5.5o I -5.25 I 4.75 4.60 I VR05 I -7.6100Et0 I 6,6672E-2 I o I o I o I o APC

8 oto15 v 11.26 I 11.60 I 12.50 I 12.7S ] VR04 I -1 497KEA1 i 1 16!39E.1 I n n n n I AD(?

PC VR_PC_B36_RN12V

PC VR_PC_B36_RN6V

PC VR_PC_B36_RP12V

E
H 6.S83SWV;+12.OV

H 3.oo40vA@J

H 1.6AN

H 1.6AN

H 8.15195V/l&15.6V

H 8.16195VN-16.6V

H 8.15196VM-15.6V

H 14.98233V~-30V

1 ...-.-— . .------ . I 1 1 I . I ,.. -

PC VR_PC_B36_RP5V

PS IR PS1 INPUT CUR

6 I 0t07.6 I V I 4.50 I 4.75 I 6.26 I 5.50 I VR05 ! -7.61 OOE+OI 6.SS72E-2 I O I n t o i n I ADR

10 I 0t02.5 I A -0.30 ! 4t.20 I 2.000 I 2.37Li I IR02A0 I -4.2S77E+0 I 8.3973E-3 I -s.ao34E-7 I o I o I n I A
1 ..-. ..— . 1 1 1 t 1 I ,“-

PB IR PS2 INPUT.CUR I 101 0 b 2.5 I A I ~.30 4.20 I 2.tNM I 2.375 lR02bP I 4.4232Et0 I 6.6432E-3 I -6.5324E-7 I o 0 I o I A

VR06 I -2.0380E+1 I 1.!3922E-1 o 0 I o n APS VR PS1 N16V_AlME I 6 I -20.4 to O I Ikk I -16.4 %%s%PS VR_PSl_N15V_A2AF L 8 ] -20.4 to O I Vdo I -17.6

Ps vR_Psl_N15v_A3As I 8 j -20.4 to O Vdo -17,6

Ps vR_Psl_N30

PS VR_PSl_N3V_A2 I a -11.6to0 Vdc I -9.7

PS VR PS1 P15V AIME i 8 I Oto 20.4 I Vdc 13.7

VR06 I -2.0360E+1 I 1.5922E-I I o I o I o I o I A

VR06 -2.0380E+1 1.6922E-1 o 0 0 0 A-17.6 j -16.0 I -14.8

OV_AIME I 6 I -37.5 to O I Vdc I -34.3 I -34.1 I -26.9 ] -28.7 I VR07 I 3.7458E+1 I 2.9262E-1 I O I O I O I O t A

VR08 -1.1335E+1 B.2464E-2 o 0 0 0 A

VR06 -2.IX380E+1 1.5922E-1 o 0 0 0 A

VR06 -2.032.OE+l 1.S922E-1 o 0 n n AwPS VR PS1 P15V A2AF I 8 [ O b 20.4 I Wk I 14.7 H 8.16195V~16.6V

Ps vR_Psl_P15v_A3As 8 0 b 20.4 Vdc 14.7

PS VR_PSl_P30V_Al 6 0 b 37.6 v* 26.6

Ps vR_Psl_P6_6v_Dl 8 0 to 6.3 Vdc 5.5

PS VR_PSl_PS3V_AlME 8 0 to 124 V* 77.0

Ps vR_Psl_P6v_A2 8 Oto 11.6 Vdo 7.7 z14.9 16.2 16.4

29,0 34.7 34.9

6.6 6.0 6.1

79.0 111.0 113.0

7.9 9.5 9.7

VR06 i -2.0380E+1 I 1.6922E-1 I O [ O I n I n I A

VR07 I -3.745SE+I I 2.9262E-1 I o I o I n i n I A

VR09 I -&2tt38E+0 I 4.8!M2E-2 I n I O i n [ n I A

VR1O I -1.2389E+2 I 9.8785E-1 I o I o I n I n I A

VR08 I -1.1635E+1 I 9.2464E-2 I o 0 0 I o I A

I I ..-— — I 1 1 I 1 . .

, 1 ..-— — 1 1 1 1 1 . .

1 . ..— ..- .----— 1 ! 1 I ! ,.

, 1 1 1 1 t 1 ,.

, 1 1 1 1 1 I . .
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

. See bottom Notes. . Equations are 5th order polynomial form: EU = CO+ Cl (DN) + C2(DN)A2 + C3(DN)W + C4(DN)A4 + C5(DN)A5.
1 2 I 3 I 4 I 6 I 6ai6b16c16d 17a I 7b I 70 I 7d I 7e I 7f I 7g I 619 I 10 I

pf
ch($i

9

9

1,0

9

9

9

9

9

9

9,36

TeietmMy #of Applox Tfmy Eog Red Yelbw Yelbw Red Eq I Telemby “DNto Eng Uriits Equatbn (%affblents I Type
Sube

Rel EU
~ Bite Range Unifa Low Low , High ~ High # co I cl I C2 I C3 I C4 C5 AJsa UUe SFINom

Ps vR_Psl_P6v_NlME 8 Ofo 11.8 V* 7.7 7.9 11.1 11.3 VROw -,., -b’r, . ..—-. . . “ 4.73417VN,8.5V

Ps vR_Ps2_N16v_AlME 8

,.

-20.4 to O V* -16.4 -16.2 -13.9 -13.7 VR06 -2.0S80E+1 1.5922E-1 o 0 0 0 A H 8.16196VP&15.6V

PS VR PS2 N15V A2AF 6 -20.4 to O Vdc -17.8 -17.6 -14.5 -14.3 VR06 -2.~80E+l 1.5922E-1 o 0 0 0 A H 8.16196WW-16,6V

PS VR PS2 N16V A3AS

L
8 -20.4 to O

6

8

8

8

8

8 o4037.s

6 0 to 6.3

Vdo

3
-17.8

-34.3

-9.7

13.7

14.7

14.7

-17.6

-34.1

-9.5

13,9

14.9

14.9

29.0

5.6I
-15.0

-28.9

-7.9

16.2

17.6

18.2

34.7

6.0 3
-14.8

-28.7

-7.7

16.4

17.6

18.4

34.9

6.1

VR06

VR07

VR06

VR06

VR06

VR06

VR07

VR09

-2.0360E+I ] 1.6922E-1 j o 0 0 I o Alti 8.15195V~-15.6V

-a 7A5RFAI I 9 Q767F.1 I n I o I o a I AIH I 14.f18239VN-30V I-37.5100

-ll,8to0

Oto 20.4

01020.4

0 to 20.4

WC
WC

Vdo

Wk
V*
WC
Vdc

[ -.. ----- . ------- . t 1 1 1 1 1 .. . -------- ... ---
I

-1.1836E+1 9.2464E-2 o 0 0 0 A H 4.7341 7VN-8.5V

-2s1360E+1 1.6922E-1 o 0 0 0 A H 8.16195V~15.6V

-2.0380E+1 1.6922E-1 o 0 0 0 A H 8.15195WV;15.6V

-2.C060E+1 1.5922E-1 o 0 0 0 A H 8.15195VN,15.6V

-3.7456E+1 2.9262E-1 o 0 0 0 A H 14.9823WV30VPs vR_Ps2_P30v_Al

PS VR PS2 P6 6V 01 --t
28.6

6.530,37

9

9

9

17,24,3(

17,24,3[

17,24,3(

17,24,31

17,24,31

17,24,3[

1724,31

1734,3{

1721$(

17,21#

17~1,3[

1721,3(

1721,3(

17,21,3

17,31

17,31,31

17

17

17,31

17,31

17,31

-8.2668E+0 I 4.S352E-2 I O I O I O I O I A ! H I 2.60632WW5.6V !

PS VR_PS2_PS6V_AlME ] 8 I Ofo 124 I Vdc I 77.0 I 79.0

PS VR PS2 P8V AZ 6 Oto 11.8 I V& 7.7 7.9

111.0 I 113.0 I VR1O I -1.2369E+2 I 9.67S5E-1 o I o I o I o AIH 42.664VNSSV

9.5 I 9.7 I VR08 I -1.1 S35E+1 I 9.2484E-2 ! o 0 0 0 I A!H I 4,73417VN,8.5V I
PS VR PS2 P8V NIME ! 8 I Olo 11.8 I V4C I 7.7 I 7.9

=++

11.1 11.3 vRo6 !-llFfXSFAli 9M8AF-9 i n ! n I o I o \ A I H I A7!lA17VN+lW t

37 41 CRO1 1.9A095F~911&tA!lFd)l O I O i O i O lAPVi Ft 87 711RN@-4i Iln

37 41 cRol 1.900WFL911~Ffil o I o I o I n lAPVi Hi R7 71111A14L41Ian

162 166 CRO1 l-~mQ~F.~ll~F~l 0 I O I O I O I APV I F i R771151A/@-lAAIIn i

I
. ------ .

I
--- .- .- - I I I I I .. .. ..........,----

t
PV CR PVLWSDEIAY I8IOIO21OI ue I -4 I -2 i -,------- ... ------ ! I ! 1 I ---- 1 -. .._.,- ..-

I -,--- ”--- .,- ------ 1 . I I [ I.... .. I -...--,....

I -,--------..-----.-1 1 1 1 I ....— 1 - . ..!--.-.- .--1--

162 166 I CRO1 ] -2.(N95E+2 I 1.640SEt0 I o 0 0 I o IAPVIH 67.7@J;(k186we

162 166 CRO1 -2.0886E+2 I 1.6403Et0 o I o I o 0 ]APVI E I 67.711aAf;@166w

162 lM CRO1 -2.0996E+2 1.8403E+0 o 0 0 0 APV H 87.7PwV;@lS81M

162 168 CRO1 -2.0995E+2 1.64CL3Et0 o 0 0 0 APV E 87.7paiV;0-168pe

PV CR_PWIS_S_DELYH I 6 OIO21O \ pe ] -4 I -2 I 162 166 CRO1 -2.0395E+2 1.6403E+0 o 0 0 0 APV H 87.7@J$186pe ‘

PV TA_PVLW_PWS4_10

PV TA_PVNlR_PWB2_8

Pv TA_PvNlR_Pws3_9

PV TA_PVSM_PWM_l 1

Pv TA_PvsM_Pws6_12

PV 1A PVVIS PWB1 7 3=
9 -iQ to 79

9 -19 to 79

9 -191079

9 -19 to 79

9 -19 to 79

9 -19 to 79 s“c -17

“c -17

“c -17

“c -17

“c -17

*C -17

-15 s50 75

60 76

60 75

50 75

60 76

TA02P

TA02P

TA02P

TA02P

9.2793E-12 I APV HI Teo

-15 HI Teo

-15 HI Teo

-15

%%%%%
==+=

9.2793E-12 APV

9.2793E-12 APV

9.27S3E-12 APV

HI Teo

-16 TA02P HI Teo

-1s 60 I 75 TA02P -1.8688E+1 I 4.9724E-1 I -2.3S34E-3 8.1616E-8 I -1.3S4SE-6 HI Teo

PV VR_PVLW_llWKA I 6 I 4.68tool v I -4.60 I -4.46 I -2.50 I -2.46 I V Rll ] -4.5620E+0 I 3.S641E-2 I o I o 0 0 IAPVI E ] 1.6248VNF4.45fe-2.5

PV VR PVLW P30V 8 0t036.8 I V I 26.00 i 26.60 I 31.76 I 32.00 i VR12 I -S,5868E+1 ] 2.S022E-1 o 0 0 I o IAPV! H I 14.3472VN+30V

PV VR_PVLW_RNl lV 8 -12.5 to O v -12.25

Pv vR_PvLw_RN5v 8 -6.6 tO O v -5.4

PV VR_PVLW_RPl lV 8 0 to 12.6 v 9.75

Pv vR_PvLw_RP5v 8

3

0105.6 v 4.6 4.7 6.3 6.4

PV VR_PVLW_VCAL 6 -101010 v -8.1 -8.0 1.0 1.1

PV VR_PVLW_VCALH 8 -Ioto 10 v -8.1 -8.0 1.0 1.1

PV VR_PVLW_VDDA 8 -10100 v -9.0 -s.3 -7.7 -7.0

PV VR_PVLW_VDOD 6 -1OIOO v -9.0 -6.3

PV VR_PVLW_VDDOUT 6 -1OIOO v -9.0 -8.3

PV VR PVLW VDET 8 -25 to O v -8.2 -8.0

-lz.m I -10.00 I -9.75 vR13 ! .1 XiMF*l I QSl~F-9 i O I O i O } O IAPv IHI 60961VN.-1 IV

VR14 I ~6~8FQl 4A?f17f=9 i O I O I O I O IAPV IHI 2.2675VAMJJ 1

VR13 -1.2663E+1 9.8146E-2 o 0 0 0 APV H 6.0251 V~+llV

VR14 -6.66S6E+0 4.4287E-2 o 0 0 0 APV H 2.2675VN+5V

VR15 -1.0040E+1 7.S438E-2 o 0 0 0 APV E 4.0160VM-8 b +lV

1 -------- . --- . ---- I I 1 1 1 ... . .. -.---..,. ,,, .

1 ------- ------- --- 1 1 t 1 1 1 1 ------ ...._.
I

VR16 I -1.OWOE+l I 7.S438E-2 I O I O I O I O I APV I H I 4.0180WV:-6 b +lV I

VR16 l.i OMOFAt17mWtF-9i o I o I o I o I APV 1 F IA O160VM.JI I tO.77V

VR15 l-l~F-l17~*F-91 0 i O i O t O I APv i E [A.0160VIV41 k) -77 d

I ..----r . I . .- —- - I I 1 1 I . ...- .. -.--., ., ----- . .

a=-7.7 -7.0

-7.7 -7.0

-2.0 -1.6

1 ---- ---- . ..- ----- 1 1 1 1 I .
1 1 -------- .. ... .. ...

VR15 I -1.0040E+1 I 7.843SE-2 I o I o 0 0 I APV ] E 14.0160VP&6.l to -7.7

VR16 I -2.6263E+1 ] 1.9729 E-1 o 0 0 I o IAPVI E ] 10.101OWV; -8 to -2V
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

● See bottom Notes. ● Equations are 5th order polynomial form: EU = CO+ Cl (DN) + C2(DN)A2 + C3(DN)W + C4(DN)A4 + C5(DN)A5.
1 2 3 4 6 6a16b16c]6d]7a 7b 7C 7d 7e 71 7g I 8 9 I 10

Rel EUrd Telemetry #of @prox Tlrr# EW Red Yelbw Yelbw Red Eq
I

Telemetry “DNto Eng Unite EquationCidttclenle Type

Subeye Mnemonic Name ~ Units Low Low Fli#Jl& Hiah * co I cl 1 C2 IC31C4 a Iufla

PV VR.PVLW.VPWELL 8 -lo too v -9.0 -6.3 -7.7 -7.0 VRIS I -1.0640E+1 I 7.8436E-2 I o 0 0 0 APV31

31

17,31,38

38

PV VR_PVNIR_lTWKA I 8 I 4.56tool v -4.60 I 4.45 I -2.50 I -2.45 I V Rll I 46620Et6 I 3.6641 E-2 I o 0 0 0 APV

PV VR PVNIR P30V 8 oto35.8 I v I 26.00 ] 26.60 I 31.75 I 32.00 I VR12 I -S.6S68E+1 I 2.S022E-1 o 0 0 0 I APV

5.40 I VR14 I -6.6886E+0 ! 4.4267 E-2 I O I O ! O I O APV

APV

APV

APV

APV

-9.75 VR13 -1.2563E+1 9.814SE-2 o 0 0 0

-9.76 VR13 -1.26S3E+1 9.8146 E-2 o 0 0 0

-4.6 VR14 -5.6688Eto 4.4287 E-2 o 0 0 0

-4.6 VR14 -5.66S8E+0 4.4287 E-2 o 0 0 0

PV VR PVNIR RP11V28 I 8 I O IO 12.6 I V ] 9.75 I 10.00 I 12.00 12.25 I VR13 I -1.2563E+1 I 9.8146 E-2 I O I O I O I O APV

PV VR_PVNIR_RPl 1V39 ] 8 0 tO 12.5 I V 9.75 I 10.00 I 12.00 I 12.25 I VR13 I -1.25S3E+1 j 9.8148 E-2 j o 0 0 0 APV

PV VR PVNIR RP5V2 8 I 8 0t05.6 I V I 4.6 I 4.7 5.3 5.4 VR14 I -5.6SS8E+0 I 4.4287 E-2 I o I o 0 0 i APV

H 5.0251 VN+11V

H 2.2675V/V#J

H 2.2675V~+5V

E 4.olsovA&8 to +lV

H 4.OISOV~-8 to +lV

E 10.1010Vm+15to+16

E 4.0160VN-S.1 to -7.7V

E 4.0180VN,4.1 to -7.7V

E 4.0160VN,4J.1 to -7.7V

E 10.101 OVN+15 to +16

E lVM-2 to -Iv

PV VR_PVNlR_RP5V3_9 I 8 0t05.6 I V 4.6 I 4.7 I 5.3 5.4 I VR14 I -5.66S8Et0 I 4.4287 E-2 ] o I o 0 0 APv

PV VR PVNIR VCAL I 8 -lo to 10 I v -8.1 -s.0 1.0 1.1 VR15 I -1.0040E+1 I 7.S43SE-2 I o 0 0 I o I APv17

17

17

17,31

17,31

17,31

17

17

31

17,38

38

PV VR PVNIR VCALH ! 8 I -lOtolll V I -S.1 I -8.0 i 1.0 I 1.1 I VR15 I-1.0040E+117.S438E-21 O I O I O I O I APvs14.8 15.0 16.0

-9.0 -8.3 -7.7

-9.0 -s.3 -7.7

-9.0 -8.3 -7.7

14.6 15.0 16.0

-2.50 -2.00 -1.00

-9.0 -s.3 -7.7 4
16.6 VR18

-7,0 VR16

-7.0 VR15

-7.0 VR15

16.5 VR16

-0.50 VR17

-7.0 VR15

PV VR_PVNIR_VDl 8 oto25 v

PV VR_PVNIR_VDDA 8 -lo too v

PV VR_PVNIR_VDDD 8 -lo too v

PV VR_PVNIR_VDDOUT 6 -lo too v

PV VR_PVNIR_VDET 6 0t025 v

PV VR_PVNIR_VGUARD 8 -2.5 to O v

PV VR_PVNIR_VPWEU 8 -lo too v

-2.S253E+1

-1.0640E+1

-1.0040E+1

-1.0040E+1

-2.6253E+1

-2.6tKKrEt41

-1.0040E+1

1.9729E-1 o 0 0 0

7.6436E-2 o 0 0 0

7.S43SE-2 o 0 0 0

7.8438E-2 o 0 0 0

1.9729E-1 o 0 0 0

1.9531 E-2 o 0 0 0

7.6438 E-2 o 0 0 0

APv

APv

APv

APv

APV

APv

APv

PV VR PVSM ITWKA ! 8 I 46to0 I V I -4.55 I -4.50 I -2.50 I -2.45 I VR1l I -4.6620E+0 ! 3.5S41E-2 I O ] O I O ! O I APv

PV VR PVSM P30V ] 8 I OkJ 35.8 I V I 26.00 I 26.60 I 31.76 I 32.00 I VR12 I -3.68S8E+1 I 2.6022E-1 I O t O I O I O I APv H I 14.3472WW30V I

PV VR PVSM P5VD6 12 I 8 I Oto 5.6 I V I 4.80 I 4.85 I 5.30 ] 5.40 I VR14 I -5.6688Ei6 i 4.4267E-2 I O I O ! O I O I APV HI 2.2675VN.+5V 1

Z
-9.75 VR13

-9.75 VR13

4.6 VR14

4.6 VR14

12.26 VR13

12.25 VR13

5.4 VR14

-1.26S3E+1

-1.2563E+1

-5.66S8E+0

-5.6688E+0

-1.25S3E+1

-1.2563E+1

-5.66S6E4

9.6148E-2 o 0 0 0

9.6MSE-2 o 0 0 0

4.4287 E-2 o 0 0 0

4.4287 E-2 o 0 I o 0

APV

APV

APv

APV

-1OSXJ

-10.00

4.7 —- 1 1 I 1

4.7

12.00

12.00

5.3

9.8146 E-2 0 0 0 0

9.6146 E-2 0 0 0 0

4.4267 E-2 0 0 0 0

APv

APv

APv

PV VR_PVSM_RP5V6_12 ] 8 0trJ5.6 I V I 4.6 I 4.7 5.3 I 5,4 I VR14 I -5.6686E4 ] 4.4287 E-2 ] o I o I o I o APV

PV VR PVSM VCAL 8 -lo to 10 I v -6.1 I -S.0 I 1.0 ! 1.1 VR15 I -1.0040E+1 I 7.S438E-2 o 0 0 0 APV17

17

17,31

17,31

17,31

17

31

17

PV VR PVSM VCALH I 8 I -lotolol v I -6.1 I -6.0 I 1.0 I 1.1 I vR15 l-t0040E+l 17.s438E-21 o I o I o I o 1 APV H t 4.OISOV/W-6 to +lV

PV VR PVSM VDDA I 6 I -lO1oO I V I -9.0 I -8.3 I -7.7 I -7.0 ! VR15 I -1.0040E+1 I 7.S438E-2 I O I O I O I O ! APV E t 4.0160VAL-S.1 to -7V

Z-9.0 -s.3

-9.0 -8.3

-1.0040E+1

-1.0040E+1

7.S43SE-2 I o 0 I o 0 I APv

7M38E-2 I o 0 0 I o I APv

=

E 4.OISOV~-8.l to -7V

E 4.OISOVW,-8.1 to -7V

E 10.10 IOV~-S.l to -2i

E 4.0160VM-9 to -7V

E 1.824SVN,-4.5 to -2.5+

-s.2 -8.1

-9.0 -8.3

4.6 4.5 w -2.5253E+1

-1.0040E+1

4.5620Et0

1.9729E-1 o 0 0 0 APV

7.S438E-2 o 0 0 0 APV

3.6S41E-2 o 0 0 0 APV

T20-597o5 ad alg tlmyaq 5 of 10 11323 151840 REV B SHEET 20-55



TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

m EU = CO+ C1(DN) + C2(DN)A2 + C3(DN)W + C4(DN)A4 + C5(DN)A5.
M 7a ?b I 7C I ?li I 79 I 7i 7g 8 9 10

Red Eq Telemetry DN to Eng Unite Equafkm Caatfkiente Type Ret EU
High # co cl C2 C3 C4 C5 AJaa U8e SFiNom

32.0 VR12 -3.68S8E+1 2.S022E-1 o 0 0 0 APV H 14.3472VN+30V

-9.8 VR13 -1.2583E+1 9.8148E-2 o 0 0 0 APv H 5.0251V~-l IV

-4.6 VR14 -5.6688E+0 4.4287 E-2 o 0 0 0 APv H 2.2675V~-5V

12.3 VR13 -1.25S3E+1 9.8148E-2 o 0 0 0 APv H 5.0261 VN:+11V

● Sae bottom Notes. ● Equations are 5th order polynomial ff
1 2 I 3 I 4 I 6 I 6a[6bi6c

Telermby I # of bwmrox Tfrnd E&I I R& I Yeibw I YelbwPI
hlbaya Mnermnk Nnma IMta “Range Un~a Low Low High

Pv VR.PVVIS.P30V 8 01036,8 v 26.0 26.6 31.8

PV VR_PVViS_RNl lV 8 -12.6 too v -12.3 -12.0 -10.0

Pv vR_Pvvls_RN5v 8 -5.6 tOO v -5.4 -5.3 4.7

17,30,38

17

17

17

17,3i

17,31

17,31

17

17

31

21

21,36

21

21,36

m

Xl

20

21,36

20

Xl

m

8,S?

8,=

16,32

15,32

15,39

16,40

16

16,34,31

15,33

16,40

16,34

16,3431

7,33

7,33

PV VR_PVVIS_RPl lV 6 0 to 12.6 v 9.6 10.0 12.0

PV VR_PVVlS_RP5V 8 0 to &6 v 4.6 4.7 &3

PV VR PVVIS VCAL 8 -101010 v -8.1 -8.0 1.0

5.4 I VR14 I -6.6888E+0 i 4.4287 E-2 I O I O I O I O I APV I H I 2.2675VN.+6V 1

1.1 I VRIS I -1.0640E+1 I 7.84S8E-2 I O I O I O I O I APV I E I 4.OISOVAL-8 to +lV I

PV VR_PVVIS_VCALH 6 -lo to 10 v -8.1 -6.0 1.0

PV VR_PVVIS_VDl a O tO25 v 14.6 15.0 16.0

PV VR_PVViS_VDDA 8 -lotoo v -9.0 -8.3 -7.7

PV VR_PVVIS_VDDD 8 -1OIOO v -9,0 -8,3 -7.7

PV VR_PVVIS_VDDOUT 0 -lo too v -9.0 -&3 -7.7

PV VR PVViS VDET 6 0t025 v 14.8 15.0 16.0

1.1 VR15 -1.0040E+1 7.S436E-2 o 0 0 0 APv

16.6 VR16 -2.5253E+1 1.9729E-1 o 0 0 0 APv

-7.0 VR16 -1.0040E+1 7.8438E-2 o 0 0 0 APv

-7.0 VR15 -1.0040E+1 7.S436E-2 o 0 0 0 APV

-7.0 VR15 I -1.0040E+1 I 7.8438E-2 I o 0 0 0 IAPVIE I 4.0180V/V;-6.l to -7V

16.6 I VR16 I -2.13253E+1 I 1.9729E-1 I O I O I O I O I APV I E 110.101OVN+16 to +1[

PV VR_PVVIS_VGUARD I 6 I -2.5 to O I V I -2.1 -2.0 -1.0

PV VR_PVVIS_VPWEU 8 -lotoo I v -9.0 I -s.3 -7.7

-0.9 I VR17 I -2.5000Et0 I 1.9531 E-2 I O I O I O I O IAPVIEI lVN-2 to -lV I

*

-7.0 I VR15 I -1.0040E+1 I 7.S436E-2 O

E-2 -1.2789E4

:.9 .97944E-4

E

TA03hp -2.6807Ettt 2.9239E H

TA03P -1.3726E+2 7.5134E - , ---- H

TA04hP 3.1236E+1 2.S612E-7 I 180 H

TA04P -1.4316E+2 8.08S5E - ..--. H

TA06P83 6.0062E+1 1.44S3E~ -8.8664E-9 ..-. H

TA08P65 8<2050E+1 1.4442E-3 -5.6065 E-9 1.01196E-12 -1.0151&16 o A H Teq

TAo6p86 8.604SE+1 1.4388 E-3 -S.8412E-9 2.6727E-12 -2.S433E-16 o A H Teq

TA05p -I.4102E+2 7.94SOE-2 -4.3184E4 3.S498E-9 o 0 A H Taq

TA07063 4.9970E+1 1.S3SOE-2 -9.1 174E-7 1.7673E-10 -1.3356E-14

4.olsovAk-9 to -7V

RC 1 100 K - - -

RC TA_RC_OS_OQ I 12 I 30 to 350 K 54 55 323

Rc TA RC IS 19 I Qntn * 7n K - - -

TA_RC_CS ! 12 I 50 to Teq

Taq

Taq

Taq

Taq

325

..-. ..- ..
RC TA_RC_lS_OQ 12 30 to 350 K 54 55 323

RC TA_RC_LWIR_CFPA 12 60.1 to 85.9 K 81.0 82.5 83.5

RC TA_RC_LWiR_CFPA lZ 62.1 to S7.9 K 83.0 84.6 85.5

RC TA_RC_LWIR_CFPA 12 85.1 to 90.9 K 86.0 87.6 68.6

RC TA_RC_tl_OQ 12 30 to 360 K 54 55 323

,, ._,----- [ .- -- .-
325

85.0

87.0

90.0

325

65RC TA_RC_SMiR_CFPA 12 65 to 118 K 81 82.3 83.7

RC TA_RC_SMIR_CFPA 12 55 to 116 K 83 84.3 85.7

RC TA RC SMIR CFPA 12 56 to 118 K 86 87.3 66.7

I o iA IHi Ten

87 I TA07P85 I 4.9S12E+1 I 1.S426E-2 ] -9.6036E-7 I 1.924SE-10 ] -1.5208E-141 O AIH Teq

SO I TA07088 i 4S646E+1 I 1.S413E-2 i -9AS52E-7 I 1.6741E-10 I -1.4576 E-141 O AIH Tea

RC VR_RC_LW_FPA_HTR 10 0 to 15.0 V* - - -

RC VR_RC_SM_FPA_HTR 10 0 to 15.0 Vdc - - -

5A lR_SA_A_ECDR_LED 12 oto75 MA 10.00 13.00 37.00

SA lR_SA_B_ECOR_LED 12 oto76 MA 10.00 13!00 37.00

5A VR_SA_A_ECDR_MON 12 0 to 2.5 Vfk 0.00 1.30 2.30

SA VR_SA_A_MTR_TORQ 10 Otoso iN OZ 0.00 3.50 40.00

SA VR_SA_A_RNl lV 6 -12.6 to O Vck -12.80 -11.80 -9.80

SA VR_SA_A_RPllV 8 0 to 12.6 Vck 8.80 9.80 11.80

SA VR SA B ECDR MON 12 0 tO2.5 v& 0.00 1,30 2.30

- ! VR21 I -1.4970E+1 I 2.9238E-2 I O I O I O I O IA IHI s.9sfNN I

! VR21 I -1.4670E+1 I 2.9238E-2 I o 0 ] o I o I A HI 6.SB8VN

40s30 IR03 -7.WOOE+l 3.8821 E-2 o 0 0 0 A

40.00 IR03 -7.5000E+1 3.8821 E-2 o 0 0 0 A

2.50 VR22 -2.5000E+0 1.2207 E-3 o 0 0 0 A

80.00 VR18 -9.0000E+l 1.7578E-1 o 0 0 0 A

-8.80 VR19 -1.2800E+1 9.S436E-2 o 0 0 0 A

12.80 VR19 -1.2S4ME+1 9.S438E-2 o 0 0 0 A

H I 30rrWW26.Sti

H I 30rWW26.5rrul

m
2.50 I VR22 I -2.6000E+0 I 1.2207E-3 I O I O I O I O IA IHI lVN:l 8V I

SA VR_SA_B_MTR_TORO I 10 I Otoso I IN OZ I O.W I 3.60 I 40.00

SA VR SA B RN1lV 8 i -12.6 to O I V* I -12.80 I -11.80 I -9.80

80.00 I VR18 I -9.C@OE+l I 1.7578 E-1 ] o 0 0 I o I AIH

-S.60 i VR19 I -1.2800E+1 I 9.8438 E-2 I o I o 0 0 AIH I 5.04VN: -10.83sv

12.80 I VR19 I -1.264tltE+l I 9.8438 E-2 I o 0 I o 0 A
-.----—- -

H 5.04V~ 10.638V

E Eq

E Eq

E Eq

SA VR SA B RP1lV I 8 I 0to12.6 I Vck I 8.80 I 9.80 I 11.80--
SM VR_SMOl_SMPLl 12 0 to 40.2 m~u - - -

SM VR_SMOl_SMPL2 12 0 to 40.2 ~& - - -

SM VR_SMOl_SMPL3 12 0 to 40.2 ~!” - - -

VR23. 1 -1 .7450E& 1.0241 E-2 o 0 0 0 A

VR23. 1 -1.7450E+0 1.0241 E-2 o 0 0 0 A

VR23. 1 -1.7450Et0 1.0241 E-2 o 0 0 0 A
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

● See bottom Notes. . Equations are 5th order polynomial form: EU = CO+ Cl (DN) + C2(DN)A2 + C3(DN)IV + C4(DN)A4 + C5(DN)fi5.
1 2 3 4 6 I 6a 6b 6C 6d 7a 7b I 7C I 7d I 70 I 7f 79 8 9 10

d Telenwbv #of ADD1OX Erm Red Yelbw Yelbw fled Eq Tetametty DN to Eng Untta Equatbn Coaffidenta TYPE Ret EU 1
Sulmya Mnemmio Nanw

SM VR.SM02.SMPL1 I I I I VP

, - I VR23.2 I -1.0777Et0 I 1.1851 E-2 I o I 0 I o I o AIE I Eq I

Low LowCw
7,33

1,33

7,33

7,32

7,33

7,33

7,33

7.33

7,33

7,33

7$33

7,33

7,33

7,33

7,33

7,33

7,33

7,33

7,33

7,33

7,33

7,33

7,33

7833

18

18

18

18

18

fa

18

18

27,33L

27,33L

27,38L

27,38L

27,36L

27,38L

29

29

323.2 I -1.0777E+41 I 1.1861 E-2 I o --1-”0 I o I o IAIEI I

-1 L=--ld- VR23.2 I -1.0777E+0 I 1.1861 E-2 o 0 0 0 A E Eq

IS28E-2 o 0 0 0 A E Eq

1928E-2 o 0 0 0 A E Eq

1928E-2 o 0 0 0 A E Eq

)506E-2 o 0 0 0 A E Eq

1506E-2 o 0 0 0 A E Eq

)505E-2 o 0 0 0 A E Eq

1265E-3 o 0 0 0 A E Eq

1265E-3 o 0 0 0 A E Eq

1266E-3 o 0 0 0 A E Eq

M04E-3 o 0 0 0 A E Eq

MIME-3 o 0 0 0 A E Eq

4A302E-1 I 7.3404E-3 o 0 0 0 A E Eq
. . . . . . . ,. . . . . . r-

. I -1 -1-1 - I VR23.3 I -9.8478E-1 I 1.C

, - I I I VR23.3 I -9.M78&l ] 1.C

.,. - I VR23.3 I -9.8478E-1 I 1.C

. - VR23.4 -9.5625 E-1 1.C

, - VR23.4 -9.5526 E-1 1.C

,~ - VR23.4 -9.6525 E-1 1.[

. - VR23.6 -8.0260E-1 8.t

. - VR23.6 -S.0260E-1 8.t

. - VR23.6 -S.0260E-1 8.t

. VR23.6 -4.6302 E-1 7.3

.- ! ! VR23.6 -4.6302 E-1 71

-1 -t-=--l-=-4 -+.,””.. -. . .. . . . . I

I VR23.7 I -6.1367E-1 I 6.7
4- U — u I 1+ I -t

Cll I

SM VR_SM07_SMPf2 12 0 to 23.0
,,,..,

SM VR_SM07_SMPL3 12 0 to 23.0

SM VR_SM08_SMPLl

SM VR_SM08_SMPL2

SM VR_SM06_SMPL3 12

SM VR_SMW_SMPLl

SM VR_SMI)_SMPf2 12

SM WI SMIM ““ “–” -
.

~626E-3101010 10 IAIEI EQ I
J

f526E.3 o 0 0 0 A E Eq

1776E-3 o 0 0 0 A E Eq

)775E-3 o 0 0 0 --I E Eq

.~ - VR23.7 -5.1367E-1 5.7
I
,.~ - VR23.8 -6.1982 E-1 5.3
r
* - VR23,8 -6.1962 E-1 5.3

P - VR23.8 -5.1$””- ‘-
I
Pu - VR23.9 4.8203 E-1 I 4.9

VR23.9 -i.8203– “ ‘ --

VR23.9 4.8203E1 I 4.S360E-3

982tSl 1 5.3776E-3 o 0 0 0 A E Eq
1

3SS5E-3 o 0 0 0 A E Eq ‘

3E-1 I 4.$866E-3 o 0 0 0 A E Eq
.-. . ------ . -

-3- 0 ID 19.9 -1 0 --J--J- — t tq
I

SR lR_SR_lOWIA_CURH 12 0 to 6.29 A - - - - lRo4a -6.2918E+0 3.0723E-3 o 0 0 0 A H 2.518NV

SR lR_SR_lOWIA_CURR 12 0 to 6.29 A - - - - K+04a -6.2916E+0 3.0723E-3 o 0 0 0 A E 2.618AN

SR lR_SR_lOWLS_CURH 12 0 to 6.23 A - - - - lRo4b -S.2367Et0 3.0464E-3 o 0 0 0 A H 2.497AN

SR lR_SR_lOWLS_CURR 19 nh-lnm A . Im-llltl ~ 93137F4 * Q464E-3 o 0 0 0 A E 2.497AN

SR lR_SR_lWU_CURH I 12 I o to 0.3 A -1- - - lRo5a i3.1335E-l I 1.6306E-4 o 0 0 0 A H 0.12621vV

SR IR SR lWIA CURR I 12 I o IO0.3 I A1-l- -1- mo!ie I -3.1335 E-1 I 1.S306E-4 o 0 0 0 A E 0.1252AN

1 ...”-”...”.. 1 I I I I . ..- .- ------ --- . . .

SR IR SRIWLSCURH 1121 Oto O.31 A ] - I - I - I - llR06b13.0780E-111 .6000E-11 O I O I O I O IA IHI 0.1232NV I

SR lR_SR_lWM_CURR 12 0fo0.31A]-l-l- - lR06b -3.0780E-1 1.60WE4 0 0 0 0 A E 0.1232AN

SR lTA_SR_IR_SRC_A 12 -20 to120” ●C - -- - TAloPl 1.8800E+2 -1.3621 E+O 7.3646 E-3 -1.664SE-S o 0 A WE Taq

SR TA_SR_lR_SRC_A TA1OPI=O10166 DN TA1OP2= 166 tO393 Dh TA1OP2 1.2260E+2 -4.2340E-1 8.9321 E-4 -7.8760E-7 o 0 A IWE Taq

SR TA_SR_lR_SRC A I ITA1oo3. 324 tO4025 DN I I I i TAlo@ 8.4784E+I I -1.2829E-1 I 8.0663E-6 I -2.62S6E-8 o 0 A WE Teq

SR TA_SR_lR_SRC_- .- 1 . A1OPX See TA_SR_lR_SRC_A 3-wgment Eqa o 0 A WE Taq

SR TA_SR_SRC_A _SIPD 12 s~ 3 Eq sF & li@o RUTA–sR–l TA1OPX See TA_SR_lR_SRC_A 3-aegmant Eqa o 0 A WE Taq

SR TA_SR_SRC_B _SIPD 12 same 3 Eq SF & Iihta ae TA_SR_lR RC_A TA1OPX See TA_SR_lR_SRC_A 3-aagment Eqa o 0 A WE Taq

SR VR_SR__ 1 1 I I , I

SR VR_SR_L4MPS_H 12 I oto71vdc l-1-l-l -

—

I VR24 I -7.O(KIOE+OI 3.4160 E-3 I o 0 0 0 AIH 2.8VN i

._..
:R

1 lAhJPS I l?TotOT Tv*I - I - I - I . ~.7.0000E+o 13.41 RoE-31 o I o I o I o IAIEI 2.8vN I. .. - 1 .-. .. . ... 1 1 I 1 , 1 1 1
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERiNG LIMITS & EQUATIONS

pf
ch@

11

11

11

Subsyn Mnen’xmioNom

SR VR_SR_SE1._CALl

5/97

● Saa bottom Notaa. ● Equations are 5th order polynomial for
1 2 3 4 5 ea 6b 6C

Telanmbv #of ApproxTfmy Eng Red Yelbw Yelbw
Bits Ranga Unile Low Low High

12 -2.6102.5 Vda - - -

SR VR_SR_SEU_CAU2 12 -2.6 to 2.6 Vdc - - - - I VR23 I -2.6000E+0 I 1.2207E-3 I O I O I O I O IAIEI lVN I
SR VR SR SELFCAL3 12 -2.6 to 2.5 Vdc - - - - I VR23 I -2.SWOE+O I 1.2207E-3 I O I O I O I O IAIEI lVN I

11

11

11

11

11

11

11 E
SR VR_SR_SPCT_NORMl 12

SR VR_SR_SPCT_NORM2 12

SR VR_SR_SPCT_NORM3 12

SR VR_SR_SRC_A_RAD 12

SR VR_SR_SRC_A_RADH 12

SR VR_SR_SRC_B_RAD 12

SR VR_SR_SRC_B_RADH 12

Fm:EU = CO+ Cl (DN) + C2(DN)A2 + C3(DN)W + C4(DN)n4 + C5(DN)A5.
6d 7a 7b I 7C I 7d I 78 1 7f 79 8 9 10

Red Eq Telameby DN to Eng UnHsEquatbn Coefficients Typa Ret EU
C2 C3 C4 G6 Iuaa Uae SFNom

.
0 I o I o 0 A E lVN

-2.6 to 2.6 Vdc - - - - VR23

-2.6 to 2.6 v& - - - - VR93

-2.6102.6 Vcb - - - - VR23

-2.6 to 2.5 Vdc - - - - VR23

-2.5 to 2.5 Vdc - - - - VR23

-2.5 tO2.5 Vdc - - - - VR23

-2.6 to 2.6 Vdc - - - - VR23

----- ------- .- ------- - I I 1 1 1 1 1 ...-
1

-2.6000Et0 1.2207E-3 0 0 0 0 A E lVN

-2.5000Et0 1.2207E-3 0 0 0 0 A H lVN

-2.6000E+0 1.2207E-3 o 0 0 0 A E lVN

-2.SOOOE+O 1.2207E-3 o 0 0 0 A H lVN

-2.6000E+0 1.2207E-3 o 0 0 0 A E lVN

22

I
TC VR_TC_CSCKT_PV 8 Ob 12.6 ] Vdc I 8.50 9.00 I 11.80 I 12.s0 I VR20 -1.2500E+1 9.7656E-2 o I o 0 0 AIH SVN,1O.8V

22 TC VR TC IBCKT PV 8 0 to 12.6 I Vdo 8.60 9.W 11.80 I 12.60 I VR20 I -1 .2500E+1 ! 9.7668E-2 I o 0 0 0 AIH 6W-W1O.8V I— — —
22,36,38 TC vR_Tc_LWcm_Nv 8 -12.5 to O Vdo

22,35,38 Tc vR_Tc_LWcKT_pv 8 0 to 12.6 Vdo
22 TC VR_TC_OSC~_PV a Oto 12.5 Vdc

VR_TC_SMCKT_NV 8 -12.5 too Vdc22,35,38~

22 TC VR_TC_SMCK7_PV I 8 I Oto 12.5 I Vrb

22,35,38 TC VR_TC_VlSCK7_NV I 8 -12.5to o I Vti

-12.50 I -11.S0

=

9.10 9.80

8.50 9.W

-12.60 -ll.W-

9.10 9.@a

-12.60 -11.s0 =

11.80 12.50

11.80 12.60

-9.80 -9.10

11.80 12.50

-9.80 -9.10

VR20

VR20

VR20

VR20

VR20

VR20

-1.2600E+1

-1.2500E+1

-1<2600E+1

-1.2500E+1

-1.2500E+1

-1.2600E+1

9.7666E-2 o 0 0

9.7668E-2 o 0 0

9.76E8E-2 o 0 0

9.7658E-2 o 0 0

9.7668 E-2 o 0 0

9.7668E-2 o 0 0

22 TC VR_TC_VISCK_PV I 8 0 to 12.5 I V& I 9.10 9.80 I 11.80 I 12.60 I VR20 I -1.2500E+1 I 9.7666E-2 I o I o I o I o I AIH I 6VM,1O.6V

1428 TM VRTMREFACT111121 W2.5 I V 0.28 I 0.28 1.02 I 1.M VR22 I -2.6000E.MI I 1.2207E-3 I o 0 0 0 AIH lVN; 1.000V

------ ,------ - i 1 1 1 1 .. . 1 ..,.,----- .
I

--- —
14,28 m vR_Th_REF_AcTl_2 12 0-2.5 v 0.98 0.s8 1.02 1.04 VR22 -2.6CX)OE+0 1.2207E-3 o 0 0 0 A H lVW, 1.000V

1426 TM vR_TM_REF_AcTl_3 12 (k2.6 v 0.s6 0.s8 1.02 1.04 VR22 -2.6WOEt0 1.2207 E-3 o 0 0 0 A H lVM 1.000V ‘

1438 TM VR_TM_REF_AC12_l 12 0-2.5 v O.m 0.98 1.02 1.04 VR22 -2.ij@mFA 1 9907F3 n n o 0 A H lvN. 1 OINX/

14,28 TM vR_Th_REF_AcT2_2 12 @2.6 v 0.28 0.s8 1.02 1.04 VR99 -2monFd)llmo7F-31 o I o I o I o lA IHi lVN: 1 OIYN I

14,19Z8 TM vR_TM_REF_Acm_l 12 0-2.5 v 0.88 0.26 1.02 1.04 VR99 f .26000FA0 I 1 2?07F-3 I o Io lolo IA IHI Iv/w 1 Orxlv I

14,1926 TM vR_TM_REF_AcT4_l 12 &2.6 v 0.98 0.08 1.02 1.04 VR22 -2.6000Et0 1.2207E-3 o 0 0 0 A H lVN; 1.000V

14Z6 TM VR_TM_REF_ACT6_l 12 0-2.s v 0$6 0.98 1.02 1.04 VR22 -2.~E+O 1.2207E-3 o 0 0 0 A H lVM 1.000V

14?8 TM vR_l?_REF_AcT6_2 12 &2.6 v 0.% 0.98 1.02 1.04 VR99 .9 ~oFA4) 1 9907F.3 o 0 0 0 A H lvN. 1 OIUW

1428 TM vR_TM_REF_AcT6_3 12 0-2.5 v O.M 0.s6 1.02 1.04 VR99 1.9 MY)0Fd)i 19907F.3 i O I O I O I O IA IHI lvN. 1 O(Y)V I

14,28 TM VR_TM_REF_ACT8_l 12 0-2.5 v O.* 0.28 1.02 1.04 VR22 -2.6000Et0 1.2207 E-3 o 0 0 0 A H lVM 1.000V

1,14 TM vR_Tk_REF_Acn_3 12 0-2.6 v 0.28 0.s8 1.02 1.04 VR22 -2.6000E+0 1.2207 E-3 o 0 0 0 A H lVM ldooov

14,19,26 m vR_TfJ_REF_ACW_l 12 0-2,6 v 0!28 0.s8 1.02 1.04 VR22 -2.6000E+0 1.2207 E-3 o 0 0 0 A H lvly 1.000V

-..— ------- .- ------- - 1 1 1 1 1 1 1 ..... ------
I

. ..—- -------- ------- - 1 I 1 1 1 . . 1 ..... ------
I

-..— ------- .- ------- - I I 1 ! 1 .. .. 1 .-..,----- .
1

. ..—- -------- ------- - I 1 1 1 1 . . . . 1 ...., ------
I

5,1428 Th4 VR_TM_REF.ACTGND I 12 I -2.6 to2.6 I V -0.04 I -0.02 I 0.02 I 0.40 VR22 I -2.5000Et0 I 1.2207 E-3 I o I o 0 0 AIH lVOA O.omv I
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/s7

● Sea bottom Notes. ● Equations are 5th order polynomial form: EU ❑ CO+ Cl (DN) + C2(DN)A2 + C3(DN)A3 + C4(DN)A4 + C5(DN)A5.
1 2 3 4 5 6a 6b 6C 6d 7a 7b 7C 7d 7e 7t 7Q

pl Telemetry #01 Ppprox Tlnry Eng
6 9 10

Red Yelbw Yelbw Rad Eq Telemetry DN to Eng Unila EqueUonCoafriciants Type Rof EU
C2 C2 C4 C5 Abe Use SF/Nom

A

-
1. Table 20-5 providesengineeringunit(EU) limits& equationsforactiveanalog telemetry items cmtained both in Table 20-2A housekeeping telemetry and Table 30-
5C engineering data. Table 20-6 providea similar data for passive analog telemetry. Column 8 has Type/Use codes to relate the use, ‘Type” is as defined in Table 20-2A.

2. MODIS active analog telemetry is scaled to fit within the fi.5V input range of the IVD conversion process. Many signals only use half the range of Oto +2.5V, or
-2.5V. The inverse process to reoover EU values, first recovers the telemetry voltage (Vt) typically as Vt = 5(DN/256)-2.5, for 8-bit items, etc, then converts Vt to EU by
multiplying by appropriate scale factors. So typically, EU = SF~t] = SF[5(DN/256)-2.~, for 8-M items. For linear telemetry functions only the CO and Cl terms of the general
equation are used. For non-linear items, a curve fit prcoess is used, which results in the use of the higher order terms of the general polynomial equation. All active analog
functions are linear except temperature functions.

3. Column 6 limits are somewhat arbitrary in some oases. Also, a number of telemetry items are “just info” items without limits, that will ripple if other prime items go beyond
their limits. By definition, the particular MODIS subsystem must be ON for valid telemetry.

4. Columns7a through7g relatetelemetryequations. 7a Eq# isan equationID numberformulatedwiththe leading2 charactersof the MnemonicName. Many signalsuse the
same equations,butnot necessarilythe same limits.

5. Column9 contain Mux ID’s to identifythe particularmux path shown in Figure 20-2. This in turn relates to the TM subsystem reference signals, that use the same mux for
lifetime performance trackhg.

6. For linear items, Column 10 provides scale factors, which are factors within the CO, Cl coefficients. Also, nominal values are shown for items with nearly constant operating
points.

7. Shaded items in Columns 2 & 8 are pt-p items processed directly by the S/C BDU. (The SBRC GSE RTIU emulates the S/C B DU. Except the RTIU processes passive ‘
telemetry temperatures by resistance measurements versus normal D/A processing as done by the S/C BDU.)

8. TA_RC_LWIR_CFPA & TA_RC_SMIR_CFPA each have individual temperature equations according to the selected CFPA heater T1, T2, or T3 setpoint as indicated by
Table 20-2A CR_RC_CFPA_Tl SET and CR_RC_CFPA_T3SET.

PF ~ Chg #s re/ate to table Chg #s except for [#s], which are gerrera/ notes.
1.12/16/94Correoted Col 6 limits on VR_PS2_Nl 5_A2AF to be same as all other -15V forms. Also sorted table like most CTD are sorted - -Subsy, then Name.
2. 2/16/95 Chg SF on lR_BB_HTFWB_CURRH from 0.5AN to 0.578AN.
3. 3/18/95 entered SF for NIR & VIS FPA’s.
4. 3/24/95 PC & PV Eq’s TAO1 & TA02 to be based on 9-bits instead of 8. Also chged limits per R.Choo 3/20/95 markup.
5. 4/14/95 Chged lR_PSl_lNPUT_CUR based on emperical comparison to PIC PS current meter. Divided present faotor by 1.5795 then applied -0.12672 offset.
6. 5/16/95 Revise Eq on VR_SA_A_MTR_TORQ as Joe K said factor s/b 70in oz.lvolt instead of original 35in ozholt.
7. 1/5/96 Add range, no-limits, equation to SM typical 27 places VR_SM_VR SMOx_SMPLx.
8. 12/3/95 Increase bits from 8 to 10 for VR_RC_LW_FPA_HTR & VR_RC_SM_FPA_HTR.
9. 5/3/96 Revise PS1/PS2 voltage limits.

10. 5/5/96 Add range, no-limits, equation to PC typical 60 places VR_PC_B31 COl_DCR.
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TABLE 20-5. MODIS ACTIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS
5/97

9See bottom Notes. ● Equations are 5th order POIynomlal form: EU = CO+ Cl (DN) + C2(DN)A2 + C3(DN)% + C4(DN)A4 + C5(DN)A5.
1 2 3 4 6 6a 6b 6C 6d 7a 7b 70 7(I

pf
7e

TeWnaby
7f 79

#of ApproxTfmy Eng
8 9

Rad Yelbw Yelbw Red Eq
10

Tefarmdry DN to Eng Untla Equation Coaffkienta
chg# Sube

Type Ref EU

11. 5/6/96 Add range, rrdimits, equation to SR typical 3 places VR_SR_SELF_CALx, 3 places VR_SR_SPCT_NORMx,
&4 places VR SR_SRC_x_RAD,H.

12. 5/6/96 Revise ~mits, 4 places, on VR_CP_P5V, VR_CP_N5V, VR_CP_Pl IV & VR_CP_Nl lV.
13. 5/6/96 prior 6/13/95 T20-2A change to relation of VIS & NIR FPAs from WF subsys to AO subsys. New names are TA_AO_VIS_FPA & TA_AO NIR_FPA.
14. 5/6/92 Revise range, limits & Eqs at 14 places for VR_TM_REF_ACTxxx. Although names start with VR, values are ADN from ideai. Initial amfient test vaiues wili

be baseline to compare temperature environment and subsequent life values.
Chas since 5/96 151840 Initial Releas~

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28,
29.
30.
31.
32.
33.
34.

35.
36.
37.

5/1 4/96 Limit chgs to SA subsys items.
5/14/96 SF& limit chgs to SA subsys items.
8/3/96 Alarm chgs to PV from KAS 7/23/96.
8/1 3/96 SRCA 10W & 1W lamp current scaie factors. No alarm iimits.
8/1 8/96 3 minor name corrections to match T20-2A names VR_TM_REF_ACT3 to VR_TM_REF_ACT3_l, VR_TM_REF_ACT4 to VR_TM_REF_ACT4_l and
VR_TM_REF_ACT7 to VR_TM_REF_AC~_l .
&24/96 revise ViS, NIR, SMIR & LWIR FPA temperature equations& limits to PF values.
6/25/96 revise PC, PV, RC_CS, RC_CS_OG, RC_iS, RC_lS_OG & RC_OS_OG eqs & limits.
&25/96 revise limits on VR_TC_XXCiC_XV subsystem (prior SF Eqs ok).
&25/96 revise SFS on aii VR_PC_B3XCXX_DCR for -2.5 to +2.5V instead of -3.3 to +3.3V. No limits listed.
8/25/96 revise SF on CR_PVXX_S_DELAY,H.
W28/96 revise lR_PSl_iNPUT_CURR & lR_PS2_lNPUT_CURR SF Eqs.
&29/96 revise lR_BB_HTRA_CURH & iR_BB_HTRB_CURR SF Eqs & iimits.
9/2/956 defined SF Eqs for 4 SRCA TA_SR_Temps SiPd & IR Source Htrs. No limits defined.
9/1 3/96 Cancel Chg#l 4 & return 14 VR_TM_REF_ACT_X words to voltage scale factor instead of delta DN. New limits.
9/15/96 Add SF w/o limits to VR_SR_lAMPS,H.
9/1 5/96 Revise iimits on VR_PSl _P5.6V_Dl 8LVR_PS2_P5.6V_Dl to reflect chg in nominal 5.6V to 5.8V. Name remains same.
9/1 5/96 Additional PV limit chgs after K.S. review of Chg#l 7 PV chgs.
9/15/96 Deleted iimits on VR_RC_LW_FPA_HTR & VR_RC_SM_FPA_HTR.
9/1 6/96 Add individual SFS for 9 VR_SMOX_SMPLY SDSM detectors x 3 eempledeach. No limits,
9/21/96 Caraction to VR_SA_B_RPl lV & VR_SA_B_RNl 1V to have same SF as VR_SA_A_RPl 1V & VR_SA_A_RNl lV. Also, make VR_SA_A_RPl lV

limits the same as VR_SA_B_RPl 1V limits.
9/21/96 Revise 4 VR_TC_XXCKT_P/NV to have same SFS as other 5 ckts.
9/30/96 Revised limits on 6 TA PC B#X MUX&on 6 TA PVXX PWBX Y.
10/21 /96 Correct names for VR~PS;_P5.@4_Dl & VR_PS>_P5.6~_Dl to–be VR_PSl_P5_6V_Dl & VR_PS2_P5_6V_D 1 to be consistent with OASIS convention.

38. 5/97 Muitipie EO1 122D Incorporations for Rev B. See EO1122D heleased 970305} for detaiis of bit increase for several words and name ctw & spare chm
38L. These ite”mshave either false don’t care iimits, or equation segments extended, to prevent OASIS from inserting default zero values, or, equ~tion ‘scale fa;tor defaults to DN
units.
39. 5/97 Direct Rev B revise SF’s to match chg to increase bits from 8 to 12 and relocate to Maj Cyc 32:1 ) lR_SA_A_ECDR_LED, 2) lR_SA_B_ECDR_LED, 3)

VR_SA_A_ECDR_MON and VR_SA_B_ECDR_MON.
40. 5/97 Direct Rev B chg to increase Yellow & Red High Limits on VR_SA_A_MTR_TORQ & VR_SA_B_MTR_TORQ,
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TABLE 20-6. MODIS PASSIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS

chg#

8

8

8

22

22

22

8

8

8

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

cSee bottom Notes. ● Equations are 5th order polynomial form: EU = CO + CI(DN) + C2(DN)’2 + C3(DN)fi3 + C4(DN)M + C5(DN)A5. 5t07
1 2 3 4 5 6a 6b 8C 6d 7a 7b 7C 7d 79 7f 7g 8 9

#of Tlmy

10
Red Yelbw Yellow Red Eq

~ Bii

Ref EU

Range Units Low Low ~ (xl cl 02 C3 C4 SF/Nom.
AO TP_AO_LWIR_LENS 12 -23 to +65 “c - - - - TPOlp 8.6953E+1 -7.0286 E-2 4.1191E4 -1.6989E-8 3,6372E-12 -3.2037E-16 PT H Teq

AO TP_AO_LWIR_OBJ 12 -23 to +65 “c - - - - TPolp 8.6953E+1 -7.0286 E-2 4.1191 E-5 -1.6989E43 3.6372E-12 -3.2037E-16 PT H Teq

AO TP_AO_PX_NZ_CORN 12 -23 to +86 “c - - - - TPolp 8.6953E+1 -7.0266E-2 4.1191E6 -1 ,6989 E-8 3.6372E-12 3.2037E-16 PT H Teq

-lo 40 60 TP3AS3 1.5814E+4 -1.0498E+1 2.3287E~ -1 .7282E-7 o 0 K%$jjj H Teq

TP3AB3 = 491 S-4383(2; TP3AS2 .4382-13-> TP3AS2 9.9835E+1 -5.0770E-2 1.1950E4 -1.4379E-9 0 0 ~~~~ H Teq

(5fdlTB//4.99kn) TP3AS1 -1305 -658cI--> TP3AS1 1.2653E+2 -1.1382 E-1 6.2135E~ -1.5009E-s o
— — — — — — -.

0 jjj~] H Tq

TP3BS1 1.3459E+02 -2.7364E+O0 3.4233E-02 -1.8161E-04 o
......

0 %k$$j H Teq

- BJC BDU - TP3BS1 - O-63DN; TP3BS2 - 64-217DN; TP3BS2 9.9816E+01 -9,9126E41 4.5509E43 -1.0711E-05 o
,,

— — — — — — “ —

o ~~!&j] H Teq

TP3BB3 1.4432E+04 -1.8780E+02 8.1887E41 -1.1884E43 o 0 $Ii#j$j H Taq

AO TP_AO_SMIR_LENS 12 -23 to +85 “c - - - -
....,.,.,.,,,

TPOlp 8.6953E+1 -7.0286E-2 4.1191E+ -1 .6989E-8 3.8372E-12 -3.2037E-16 PT H Taq

AO TP_AO_SMIR_OBJ 12 -23 to +65 “c - - - - TPOlp 8.6953E+I -7.0286E-2 4.1191 E-5 -1 .6989E-8 3.6372E-12 -3.2037E-16 PT H Teq

AO TP_AO_VNDICH_HSG 12 -23 to +85 “c - - - - TPOlp 8.6953E+1 -7.0286E-2 4.1191 E-5 -1 .6989E4 3.6372E-12 ~.2037E-16 PT H Teq

BB TP_BB_TEMPOIH 12 270 to 320 K - - - - Tm7e2.1 3.2149E+02 -$.5613E-02 2.7031E~ -&2454E4jg o 0 PB H,E Taq

BB TP_BB_TEMPOIH TP07e2.2= 1002 tO 4095 DN; TP07a2.1. O to 1001 DN TP07a2.2 3.1386E+02 -2.3756E42 4.9845E4)3 -.4.4776E-jo c1 o PB H,E Taq

BB TP_BB_TEMP02H 12 270 to 320 K --- - Tm6a2.1 3.2096E+02 -4.5841E-02 2.7804E415 -8.7430E4J9 0 0 PB H,E Teq

BB TP.BB.TEMP02H TP08a2.2= 973 to 4095 DN; TP08a2.1- Oto 972 DN TP06a2.2 3.1380E+02 -2.4077E-02 5.1364E-03 -4.7341E-1o o 0 PB H,E Teq

BB TP_BB_TEMP03H 12 270 to 320 K - - - - TP09e2.1 3.2129E+02 4.3095E-02 2.7752E~ ~.8448E~ o 0 PB H,E Teq

BB TP_BB_TEMP03H TP09a2.2- 961 to 4095 DN TP09a2.l=i Oto 980 DN TP09a2.2 3.1385E+02 -2.4235E412 5,v331E#j 4,7541E-lo (J o PB H,E Teq

BB TP_BB_TEMP04H 12 270 to 320 K - - - - TP10a2.1 3.2119E+02 -4.5396E42 2.7&OE~ -3,5990E43 o 0 PB H,E Teq

BB TP_BB_TEMP04H TPO10e2.2=981 to 4095 DN; TP10a2.1= Oto 980 DN TP1OU.2 3.1377E+02 -2,4126E-02 5.1343E-08 ~.7207E-10 o 0 PB H,E Teq ‘

BB TP_BB_TEMP05H 12 270 to 320 K-- - - TPlla2.1 3.2106E+O2A.!jS33E4t2 2.7647E4!5 -8.8434E-09 0 0 PB H,E Taq
BB TP_BB_TEMP06H TPolla2.2= 977to4095DN;TP11s2.1-Oto976DN TPlla2.2 3.1367E+02 -2.4081E4)2 5.iw2E-03 -4.6910E-lf) o 0 PB H,E Teq

BB TP_BB_TEMP06H 12 270 to 320 K - -1-- TP12a2.1 3.20WE+02 ~.j818E-02 2.78&JE45 ~,7576E~ 0 0 PB H,E Teq

BB TP_BB_TEMP06H TPO12a2,2=973 to 4095 DN; TP12e2.1- O to 972 DN TP12a2.2 3.1360E+02 -2A060E-02 5,1286E-06 -4.721QE-1(1 o 0 PB H,E Teq

BB TP_BB_TEMPo7H 12 270 to 320 K - --- TP13a2.1 3.2142E+02 4.5588E42 2~3E45 -3.2021E439 0 0 PB H,E Teq

BB TP_BB_TEMPo7H TfW13e2.2- 997 to 4095 DN; TP13a2.1= Oto 996 DN TP13a2<2 3.1385E+02 -2.3845E-02 4.QWoE~ 4.5218E-10 o 0 PB H,E Taq

BB TP_BB_TEMP06H 12 270 to 320 K ---- TP14a2.1 3.2130E+02 -4.5851E42 2.7155E~ -3,3337E-09 0 0 PB H,E Teq

BB TP_BB_TEMP08H TPO14a2.2- 991 to4095 DN; TP14a2,1- Oto 990 DN TP14e2.2 3.1380E+02 -2.3929E42 5.0425E~ -4.5351 E-10 () o PB H,E Taq

BB TP_BB_TEMP03H 12 270 to 320 K - -- - TP15e2.1 3.2124E+02 -4.571OE42 2.7401EG -3.4730E-09 c1 0 PB H,E Taq

BB TP_BB_TEMP09H TPO15e2.2=990 to 4095 DN; TP15a2.1. O to 939 DN TP15a2.2 3.1384E+02 -2.4014E4t2 5.03.44E4M -4.8418E-1O (f o PB H,E Teq

BB TP_BB_TEMPIOH 12 270 to 320 K -- - - TP15a2.1 3.20$8E+02 -4.5&97E4f2 2.7486E-05 -&5 fj88E-@ 0 0 PB H,E Teq

BB TP_BB_TEMPtoH TPO16a2,2. 1086to4095 DN; TP16a2.1- Oto 1085 D TP16a2.2 3.1267E+02 -2.2773E-02 4.5363E4)3 4.W76E-10 o 0 PB H,E Taq

BB TP_BB_TEMPl 1H 12 270 to 320 K - - - - TP17e2.1 3.2W5E+02 -4.6757E-02 3.0349E45 -1.0704E~ o 0 PB H,E Teq

BB TP_BB_TEMPl 1H TPO17a2.2- 881 to4095 DN; TP17a2.1= Oto 880 DN TP17e2.2 3.1380E+02 -2.4084Ea2 5.1284E@ -4.716(JE-1O o 0 PB H,E Teq

BB TP_BB_TEMP12H 12 270 to 320 K ---- TP18a2.1 3.2128E+02 -4.5816E4f2 2.7j78E~ -3.3540E49 0 0 PB H,E Teq

BB TP_BB_TEMP12H TPO18a2.2=991 to 4095 DN; TP16e2.lBI Oto 990 DN TP18a2.2 3.1378E+02 -2.39WE4)2 5J3344E48 -4.5731 E-10 o 0 PB H,E Teq

BB TP_BB_TEMPOIH 12 270 to 320 K - - - - Tm7b2.1 3.2133E+02 -4.5591Ea2 2.7155E45 -8,3449E-03 o 0 PB H,E Taq
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TABLE 20-6. MODIS PASSIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS

pfm
ch@l

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

12

1,12

(2),9,221

9,22L

9,22L

9,18

9,18

9,18

5,10

5,10

9,18

9,18

9,18

11

5,10

5,10

● See bottom Notee. ● Equations are 5th order polynomlal form EU = CO + Cl (DN) + C2(DN) A2 + C3(DN)’3 + C4(DN) M + C5(DN)A5. 5/97
1 2 I 3 I 4 I 5 I 6a16b18c18d I 7a I 7b I 7C I 7d I 7e I 7f I 7g I 8]9 I 10 I

#of Tlmy

Subsya Mnemonk Nama Bits
Ref EU

co cl C2 C3 C4 use SF/Nom

BB TP_BB_TEMPOl l-l TP07b2.2= 996 to 4095 DN TP07b2.1= O tO 995 DN TP07b2.2 3.1379E+02 -2.3798E42 4.9918E416 4.5212E-10 o 0 PB H,E Taq

BB TP_BB_TEMP02H 12 270 to 320 K - --- Tm8b2.1 3.2079E+02 -4,5777E-02 2,7854E4)5 4,8~oE4)g 0 0 PB H,E Tsq

BB TP_BB_TEMP02H TP08b2.2. 967 to 4095 DN; TP08b2.1. O tO 988 DN TP08b2.2 3.1351E+02 -2,4119E4)2 5.1647E-06 -4.7801E-10 o 0 PB H,E Teq

BB TP_BB_TEMP03H 12 270 to 320 K -- - - TP09b2.1 3.2112E+02 -461)36E~2 2,7820E* -8,7197E~ o
——

0 PB H,E Taq

BB TP_BB_TEMP03H TP09b2.2- 974 to 4095 DN; TP09b2.1= Oto 973 DN TP09b2.2 3.1376E+02 -2.4283E-02 5.1947E-08 -4.8053E-1(1 o—— 0

zl -l-

PB H,E Taq

TP10b2,1 3.2103E+02 -4.5.865E.022.7742E-05 -6,7042E-09 0 0 PB H,E Taq
DN; = Oto 973 DN TP1W2.2 3.1388E+02 -2.4169Ea2 5.1836E* -4.7333E.lo o 0 PB H,E Taq

BB 12I-%%%-&3TP10b2.1

—
TP_BB_TEMP04H - II

EIB– TP_BB_TEMP04H 4095

BB TP BB TEMP05H 12!270t0320]K! - I - I - ! - ] TPI lb2.1 [ 3.2092E+02! I -4.5816E42 I 2.7797E45 I -8.7632E429 I o 0 PB I H,E I Tsq

! i -2.4112E-02 I 5.1443E48 ] -4.742OE-1OI O 0 PB I H.E i Tao I

12.2-1082 tO 4095 DN TP13b2.19 O to 1081 D~ TP13b2.21 3.1288E+02 -2.2899E412 4.5466E-06 -3.9656E-1O o 0 PB H,E Teq

! -4.5807E-02 2,7232E~ -3,4&57E~ o 0 PB H,E Teq

! -2.2753E42 4.5780E-06 -4.oO83E-1O o 0 PB H.E Tao

BB TP_BB_TEMP05H TF011b2.2- 970 to 4095 DN; TPllb2.1= Oto969 DN TPllb2.2 3.1359E+02

BB TP_BB_TEMP08H 12 270 to 320 K - - - -
. -T

TP12b2.1 3.20130E+02 -4.5765E4J2 2,7866E45 -8.8247E439 o 0 PB H,E Taq

BB TP_BB_TEMP08H TPO12b2.2- 967 to 4095 DN; TP12b2.1= O to 966 DN TP12b2.2 3.1351E+02 -2.4107Ea2 5.1591E48 -4.7709E-1o o 0 PB H,E Teq

BB TP_BB_TEMPo7H 12 270 to 320 K - - - - TP13b2.1 3.2125E+02 -4.5568E4)2 2,7034E43.5 -3.3070E-09 o 0 PB H,E Taq

BB TP_BB_TEMPo7H Tm13b

BB TP_BB_TEMP08H 12 270 to 320 K - - - - TP14b2.1 3.2114E+02

BB TP_BB_TEMP08H TPO14b2.2=1075 to 4095 DN TP14b2.1= Oto 1074 D TPMb2.2 3.1279E+02 , I 1
BB TP_BB_TEMP09H 12 270 to 320 K- - - -

.— .
TP15b2.1 3.2107E+O2 I -4.5675E412 ] 2.75~E-05 I -3.5078E-09 I O I o PB I H,E I Teq I

BB TP_BB_TEMP09H TPO15b2.2= 1074 to 4095 DN TP15b2.1= Oto 1073 D TP16L)2.2 :

BB TP_BB_TEMP

BB TP.BB.TEMP

3.1275E+02 -2.2731E42 4.5758E-08 4.w1E-10 o 0 PB H,E Teq

I1OH 12 270 to 320 K - - - - TP18b2.1 3.2082E+2 -t.5661 E-2 2.7587E4 -8.6488E-9 o 0 PB H,E Taq

‘1OH TPO16b2.2- 1059 to 4095 DN; TP16b2.1= Oto 1058 D TP18b2.2 3.1259E+2— -2.2821E-2 4.6251E-8 -4.6818E-1O o 0 PB H,E Taq

BB TP_BB_TEMPl 1H 12 270t0320]K/ - I - I - - TP17b2.1 3,2081E+2 -4.5732E-2 2.7866E-5 -8.6937E-9 o 0 PB H,E Taq I

BB TP_BB_TEMPl lH TPO17b2.2=1056 to 4095 DN TP17b2.1= Oto 1055 D TP17b2,2 3.1260E+2 -2.2909E-2 4.8506E-3 4,1218E-10 o 0 PB H,E Taq

BB TP_BB_TEMP12H 12 270 to 320 K --- - TP18b2.1 3.211OE+O2 -4.5609E4)2 2.7336E* -8.4~27E~ 0 0 PB H,E Teq

BB TP_BB_TEMP12H TPO18b2.2. 1075 to 4095 DN TP18b2,1- Oto 1074 D! TP18b2.2 3.1276E+02 -2,271OEU2 4.5621E-06 -3.9883E-1O o 0 PB H,E Taq

CE TP_CE_CAL2 9 -23 to +85 “c -15 -14 80 85 TP02p &6g54E+ol -53341E431 2.8375E~ 43,7moE~ 1.4904E43 -1.molE-l 1 pT H Teq

CP TP_cP_A_1553 9 -23 to +85 “c -15 -14 60 85 TP02P 8.6954E+01 -5.3241E-01 2.6375E@ -8.7030E-06 1.4904E-08 -1.0501E-I 1 PT H Tsq
CP TP_cP_B_1553 9 -23 to +85 “c -15 -14 80 85 TP02p 8.8954E+01 -5.8241E4)1 2.6375Em -8.7630Ea6 1.4904E-03 -1.0501E-11 pT H T-

DR TP_DR_NAD 9 -57 to +85 “c - - - - TP06pl 8.7909E+01 -5.6836E-01 2,4203E43 -4.7483E-06 o 0 PT H Taq

DR TP_DR_NAD 9 TPO@l=O to 222 DN; TP06P2-223 to 465 DN TP08P2 1,3189E+02 -8.7223E4.M 2.3582E~ -2.5618E-06 o 0 PT H Teq

DR TP_DR_NAD 9 TP06P3=486 to 512 ON I I TP08p3 1.2702E+05 -7.7842E+02 1.5828E+WI -1.0784E-03 o 0 PT H Taq

DR TP_DR_NAD_FS 9 -35to +110 “c - - - - TFWpa2 1.6149E+02 -1,0711E+O0 2.5257E-03 -2.3161E4J6 o 0 PT H Taq

DR TP_DR_NAD_FS 9 TP64Ps2 = 512 to 155 DN TP04pal = 154 to 117 DN TP04pal 4.3952E+@ -8.7798E+01 5.9743E4)1 -1.3673E4)3 o 0 PT H Tsq

DR TP_DR_SDD 9 -57 to +85 “c -- - - TP06pl 8.7909 E+131-5.8836E41 2,4209E4x3 -&74(j3E~6 0 0 PT H Teq

DR TP_DR_SDD 9 TP08P1=0 to 222 DN; TP06P2=223 to 485 DN TPOOP2 1.3169E+02 -8.7223E411 2,3562E4XI -2.5618E48 o 0 PT H Taq

DR TP_DR_SDD 9 TP06P%486 to 512 DN TP06p3 1.2702E+05 -7.7842E+02 1.5628E+CUI -1.0784E@3 o 0 PT H Taq

DR TP_DR_SVD 9 -200to+140 “c - - - - TP05p -2.1161E+02 6.4543E4M 9.8391E45 () o 0 PP H Taq

DR lTP_DR_SVD_FS 9 -35to+llo “c - - - - TFWps2 1.6149E+02 -1.0711E+o0 2.5257E-CO -2.3161E4J6 o 0 PT H Teq

DR ITP DR SVD FS 9 TFW)S2 -512 to 155 DN; TP04Ds1 -154 to 117 ON TPQ40sl 4.3952E+m -S 7798E+01 5,9743E-01 -1.3673E~ o 0 PT H Taq
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TABLE 20-6. MODIS PASSIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS

● See bottom Notes. ● Equations are 5th order polynomial form EU = CO + Cl (DN) + C2(DN)A2 + C3(DN)A3 + C4(DN)W + C5(DN)A5. 5/97

r 1 2 I 3 I 4 i 5 I 6a16b18018dl .7a I 7b I 7C I 7d I ?e I 7f 7Q I 819 I 10

pfm
chgtl

9,22L

9,221

9

#of Red Yelbw Yellow Red Eq

Subsys Mnemonk Name Bits Units Low Low High High #

FR TP_FR_A_ENGINE 9
*

-23 to +65 “c -15 -14 60 65 TP02p &8354E+ol 4.w41E41 2,&J75E~ .8,7030E48 1.4Q04E~

-23 to +85 *c -15 -14 60 85 TP02P 8.8354E+01 -5.8241E411 2.8375E@ -8.7030E-06 1.4904E4M

-23 to +65 “c - - - - TP02p 8.8954E+01 -5.8241E41 2,6375E-03 -6.7030E-06 1.4904E43
-1.0501E-11 pT H Taq

-1.0501E-11 PT H Teq

o

0

0

0

0

0

0

0

0

“~ 8J:::,j -50 to +78 I “C j -30 -1OI5OI55 I TP3AS3 I 1.5814E+4 -1.0498E+1 2.3287E-3 -1.7282E-7
,......:.::

0
~,jj:~ 8 TP3AS3 = 4918-4363fl TP3AS2 - 4382-1306&>I TP3AS2 I 9.9635E+I I -li0770E-2 I 1.1950F-5 I -1 A~7fJF-Q I n—. I ------- -------- ----- ----

(5fuaTS1/4.99kn)TP3AS1 -1305 -558rl-> TP3AS1 1.2853E+2 I -1.1382E-1 I 6.2135E6 ) -1.51309E-8 0

-50 to +78 “c -30 -1OI5OI55 TP3BSX SIC same 3-segmentequationsas TP_AO_PZ_BY_RC. o

-50 to +76 “C I -25 -5 40 50 TP3AS3 1.5814E+4 -1.0498E+1 2,3287E~ -1.7282E-7 o

TP3AS3 = 4918-4383CXTP3AS2 = 4362-131MC2-> TP3AS2 9.9835E+1 I -5.0770E-2 [ 1.1950Es I -1.4379E-9 o

22

;]81 f5mTS//4.39kf2) TP3AS1 = 1305 -558fl->1 TP3AS1 I 1.2863E+2 I -1.1382E-1 I 6.2135 E-5 I -1.5M19E-8 I n w----s-- 1 1 1
..____—

-50 to +78 “C I -251-5140150 TP3BSX SIC same &asgmant aquationsas TP_AO_PZ_BY_RC. o

-50 to +78 I “C -25 I -10 40 60 TP3AS3 1.5814E+4 I -1.0496E+1 I 2.3287 E-3 -1.7282 E-7 o

TP3AS3 = 4918-4363Ci;Tf%3AS2- 4382-13WCl-> TP3AS2 9.9835E+1 I +5.0770E-2 1.1950E-5 I -1.4379E-9 o

22

19

19

19

19,22

9,19

9,19

9,21

9

9,21

9

9

9

9

..........,:,:,:.:.:.
W (5fu2TS//4.99lm) TP3AS1 -1305 -fi~>j TP3AS1 I 1.2853E+2 I -1.1382E-1 I 6.2135 E-5 I -1.5009E-8 I n

I -50 to +78 I ‘c -25 -101 40 I 60 ITF
I 1 1

1 1 1 1 . 1 . 1 .- , P3BSX SIC asma Wegmant equationsas TP_AO_PZ_BY_RC. o

-23 to +85 *c -- - - I TP02P 8.8964E+01 I -5.8241E4)1 2.8375E~ ] -8.7030E% 1.4904E-08 -1.0501E-11

-1.0501E-11

-1.0501E-11

-1.0501E-11

-1.0501E-11

-1.0501E-11

-1.0501E-11

-1.0501E-11

-1.0501E-113=
PT H Teq

PT H Teq

PT H Teq

PT H Teq

PT H Teq L

PT H Teq

PT H Teq

PT H Teq

PT H Teq

-23 to +86 “c - - - - TP02P 6.8954E+01 -5.8241E-01 2.8375E-03 -8.7030E-06 1.4904E-08

-23 to +65 “c - - - - TP02P 8.6954E+01 -5.8241E41 2.8375E~ -8.7030E-06 1.4304E~

-23 to +85 “c - - - - TP02P 8,6354E+01 -5.6241E41 2.8375E-CK3-8.7030E-06 1.4904E48

MF TP_MF_YZ_CALBf(f-fD 9 -23 to +65 “c - - - -

MF TP_MF_CVR_OP_SR 9 -23 to +85 “c - - - -

MF TP_MF_NAD_APT_NX 9 -23 to +85 “c - - - -

MF TP_MF_NAD_APT_NY 9 -23 to +65 “c - - - -

MF TP MF SV PORT 9 -23 to +85 “c - - - - 3=
TP02p 8.0954E+01

TP02P 8.0354E+01

TP02P 8.0354E+01

TP02p 8.0354E+01

TP02p 8.8954E+01

TP3AS3 1.5614E+4

TP3AS2 9.9635E+1

-5.8241E431

-5.8241E411

-5.8241E411

-6.6241E-01

-5.8241E431s2.8375Em -8.7030E48 1,4904E-08

2.8375E@3 -8.7030E-06 1.4904E-08

2.8375E~ -8.7030E-06 1.4304E-08

2.8375E-CKI -8.70soEm 1.4304E-W

2.8375E~ -8.7030E48 1.4904E418

2.3287E* -1.7262E-7 o
, , 1 1

-50 to +78 I “C I -25 -1040180

I TP3AS3 = 491S-4383fk TP3AS2 - 4382-1~

-10498E+l

-50770E.2

8 (5fInTW4.99faa) TP3AS1 .1305 -558n-> TP3AS1 1.2853E+2

8 -50 to +76 “C I -25 -lo 40 60 TP3BSX WC same 3-!

9 -23to +85 “c - - - - TP02p 8.8954E+01

-------- .------- .----- --
1

-1.1382E-1 I 6.2135ES I -1,5009E-8 I o

22

9

wnent amations as TP AO PZ BY RC~ o

-6.8241EW I 2.8375E~ I -8.7030E-08 \ 1.4904E-08

$] 8 -50 to +78 I “C -25 -1OI4O]6O ] TP3AS3 I 1.5614E+4 I -1.0498E+1 I 2.32E7F-? I -1 7287F-7 I n

~8~ & 0770F-2 1 If

----- .------ . I
-. --- ------- ..- ------ - 1 . .950E-5 I -1.4379E-9 o

6 (5kc3TS//4.99h) TP3AS1 -1305 -5560-> TP3AS1 1.2853E+2 I -1.1382E-1 I 6,2135E3 I -1.5fJ09E-8 o

8 -50 to +78 “C -25 I -1OI4OI6O TP3BSX SIC m 3-segmeotaquatbns as TP_AO_PZ_BY_RC. o22

ii 8 I -50 to +78 I “C I -25 i -10 t 50 I 60 I TP3AS3 I 1.5814E+4 I -1.0498E+1 ] 2.3287E4 I -1.7282E-7 I O

~~ 8 I TF’2AS3= 4918-43133tl TP3AS2 = 4362-1~1 TP3AS2 I 9.3835E+1 I -5.0770E-2 I 1.1950E-5 I -1.4379E-9 [ n

ii]8i f5fIi2TS//4.93ldMTP3AS1 = 1305 -55W->[ TP3AS1 [ 1.2853E+2 I -1.1382E-1 I 6.2195E= [ -1.&K19E-8 [ n
P ~ 1 I I

..----— -
, 1

8 -50 to +78 “c [ -25 I -lo 50 60 I TP3BSX @ same 3-segmentaquationsas TP_AO_PZ_BY_RC.1 o22
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TABLE 20-6. MODIS PASSIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS

● See bottom Notes. . Equt
1 2 I 3

Ilons are 5th order polynomial form EU = CO + C1(DN) + C2(DN)h2 + C3(DN)n3 + C4(DN)X + C5(DN)n5.

4 5 6a16b16c16d 7a 7b I 7C i’d 79 7f 7g +-lT

T#g

PT

PT

PT

PT

PT

-G-

J.&

H

H

H

H

pfm #of
Subsys MnemonicNsrna -B&

PC TP_P(_CLAM_MNT 9

PS TP_PSl_CVTR_SW 9

PS TP PS1 DIODE OUT 9

Tlmy Red Yelbw Yellow Red Eq

Range Units Low Low & - Hiqh # co cl C2 C3 C4 C5

-23 tO +86 “c -9 -8 65 75 TP02p &~54E+ol -5,&41E41 2, W75E~ 4,7030E~ 1.4904E43 .l.0501E-11

-23 to +85 “c -15 -14 64 73 TP02P &f3g54E+r31 -5,r3241E411 2.6375E@ -s.70!30E-06 1.4904E-03 -1.0501E-11

Rel EU I
ihgfl

9,22L

9,15,221

9,15,221

9

9

9,15,221

9,15,221

9

9

3
SF/Nom

Taq

Taq

Taq

Taq

Taq

Taq

-23to+85 I “C I -15 I -14 I 64 I 73 I TP02r)

aEEEEE
8.6954E+01 -5.6241E41 2A375E-03 -8.7030E4)6 1.4904E-06 -1.0501E-11

8.6954E+01 -5.6241E411 2.6375E4)3 -8.7030E418 1.4904E4.M -1.0501E-11

86954E+01 -5 6241E-01 26375E4N -87030E-06 14904E-08 -10501 E-t 1

8.6954E+01 -5.6241E~l 2.6375E-03 -8.7030E-06 1.4904E-06 -1.0501E-11

8.6954E+01 -5.6241E-61 2.6375E03 -8.7030E4J6 1.4904Em -1.0501E-11

PS TP PS1 DWNREG SWI 9 -23 to +85 ! “C i -1-l -l-l TP02D

PS TP PS1 PRELOAD 19 -23 tO +85 I “C I -1- I- I- ITP62D H

Ps TP_Ps2_cvrR_sw I 9 -23 to +85 I “C I -15 -14164173 TP02p PT H

H

H

H

H

H

H

-23 to +85 “C -15 -14164173 TP02p Taq

Taq

Taq

Taq

Taq

Taq

Taq

Taq

Taq

Teq

Taq

Taq

Taq

Taq

Taq

Taq

Taq

Teq

Taq

Teq

Teq

Taq

Taq

Teq

raw DN

raw DN

raw DN

raw DN

raw DN

raw DN

raw DN

-23 tO +85 “C - - -- TP02P ] 8.&J54E+ol I -5,&41E-ol I 2.~75E~ -8.7030E4r6 1.4904E-08 -1.0501E-11

-8.7030E-06 1.4904E-08 -1.0501E-11
-1 77F12F-7 n n

-23to+85[”c ]-l-l- 1- TP02p 8.8954E+OI -5.6241E411 2,6375E-03

-50 to +78 “C I -25 -lo 50 60 TP3AS3 1.5814E+4 -1.M98E+I 2.3287E~

TP3AS3 = 491843830 TP3AS2 = 4382-13W42+ TP3AS2 9.9635E+1 -5.0770E-2 1.1950E+

(511QTW14.99t@TP3AS1 = 1305 -55*> TP3AS1 1.2653E+2 -1.1362E-1 6.2135=

... ---—
-1.4379E-9 o 0

-1.5W9E-8 o 0

-50 tO+78 i “C I -25 -10 I 50 I 60 I TP3BSX kkC same %wmmenteauationsas TP_AO_PZ_BY_RCl o I o22

(3,6),8

9,22L

8

(6),8

9

9

9

13,22

13

9

9

9

9

9

9

9

9,22L

14

14

14

4,14

4,14

14

14

H

H

H

H

H

-23to+851”c l-l-l- 1- 1 TPOlp I 8.6953E+1 j -7.0286E-2 I 4.1191E-5 I -1.6989E-8 I 3.6372E-12 I -3.2037E-lt

-23 to +85 “c -15 -14 45 60 TP02P 6.6954E+I)1 -5.0241E411 2.6375E~ -s.7030E418 1.4904E-08 -1.0501E-11

-23 to +85 “c - - - - TPOlp 8.6953E+1 -7.0286E-2 4.1191E+ -1.6989E-8 3.6372E-12 -3.2037E-l@

-23 to +85 “c - - - - TPOICI 8.6953E+1 -7.0286E-2 4.1191E4 -1.6989E-6 3.8372E-12 -3.2037E-lC

PT

PT

PT

-23 to +85 “c - - - - TP02p

-23 to +85 “c - - - - TP02p

-23 to +85 “c - - - - TP02p

-23 to+110 “c -9 -8 WJ Q5 TP02apai

TP02aPa2- 95 to 512 DN; TP02apsl= 21 to 94 DN TP02sPsI

-23 to +85 “c - - - - TP02p

-23 tO+86 “c - - - - TP02p

-23 to +85 “c - - - - TP02P

-23 to +85 “c - - - - TP02p

-23 to +85 “c - - - - TP02p

-23 to +85 “c - - - - TP02P

-23 to +85 ‘c - - - - TP02p

-23 to +85 “c -15 -14 60 85, TP02p

94 DN - - - - na

660 DN - - - - na

8.6954E+01 -5.6241E-CM 2.6375E4B

8.6.954E+01 -5.6241E-ol 2.6375E43

8.6954E+01 -6.6241E4M 2.6375E43

~9.4990E+01 -t.7071E41 1.0437E4x3

i 1.4804E+02 -2.2403E+O0 2.2177E412

8.6954E+OI -5.6241E-ol 2.6375E43

6.6954E+01 -5.6241E4tl 2.6375E#3

8.6954E+01 -5.6241E41 2.6375E43

8.6.954E+01 -5.6241E4M 2.6375E4M

8.6954E+01 -5.6241E01 2.8375E43

8.6S54E+01 -5.6241E-01 2.6375E-03

8.6954E+01 -5.6241E4rl 2.6375E-03

8.69ME+01 -5.6241E-01 2.6375E@3

na na na

na na na

-8.7030E-08 1.4904E-08 -1.0501E-11

-8.7030E46 1.4904EQ -1.0501E-11

-8.7030E-06 1.4904E-08 -1.0501E-11

-1.1288E-06 o 0

-8.9202E45 o 0

-8.7030E-08 1.4904E-08 -1.0501E-11

-8.7000E46 1.4904E-08 -1.0501E-11

-8.7030E4t6 1.4904E-08 -1.0501E-11

-8.7030E-06 1.4904E-06 -1.0501E-11

-8.7030E-06 1.4904E-06 -1.0501E-11

-8.7CK30E-061.4904E-06 -1.0501E-11

-8.7WOE-06 1.4904E-06 -1.0501E-11

-8.7030E4M 1.4904Ei)6 -1.0501E-11

na na na

na na na

PT

PT

PT

PT

PT

PT

w

PT

PT

H

H

H

H

H

H

H

H

H— —
TE TP_TE_FOLD_MIR 9

TE TP_TE_PRl_MIR 9

TE TP_TE_SEC_MIR 9

TM TP_~_ANLG_CK7 9

TM VR_TM_REF_BB_l 12

TM VR_TM_REF_BB_2 12

TM VR_TM_REF_BB_3 12

TM VR_TM_REF_PRTl 12

TM VR_TM_REF_PRT2 12

TM VR_TM_REF_PSVl 12

PT

PT

PT

PT

PB

PB

PB

H

H

H

H

H

H

H

H

H

H

32261DN!-]-l-l-lna Inalnalnalnal na!na

25021DNl-l-l-l- 1 na I na na na na na I na PP

PP

PT

PT

1072 DN - - - - na na na na na na na

1311 DN - - - - na na na na na na na

1311 DN - - - - na na na na na na na~ TM VR_TM_REF_PSV2 I 12 H
1
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TABLE 20-6. MODIS PASSIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS

pfm
chgt#

14

14

14

4,14

4.14

4,14

● See bottom Notee. ● Equations are 5th order polynomial form: EU = CO + Cl DN) + C2(DN A2 + C3 DN)A3 + C4(DN) W + C5(DN) A5. 5197

1 2 3 4 5 6a 6b w ad 7a 7b 7C 7d 79 7f 7g 8 9 10

#of Tlmy Red Yelbw Yetlow Red Eq Ret EU
-s MnemonicNam_ -S& Range Units Low Low High High # co cl C2 C3 c% C5 Ty& Uaa SFINom

TM VR_TM_REF_PSV3 12 1311 DN - - - - na na na na na na na PT H raw DN

TM VR_TM_REF_PSV4 12 1311 DN - - - - na na na na na na na PT H raw DN

TM VR_TM_REF_PSV5 12 1311 DN - - - - na na na na na na na PT H law DN

TM VR_TM_REF_PSV6 12 65 DN - - - - na na na na na na na PT H raw DN

TM VR_TM_REF_PSV7 12 65 DN - - - - na na na na na na na PT H raw DN

TM VR_TM_REF_PSV8 12 65 DN - - - - na na na na na na na PT H raw DN

J!lQtes
1. Table 20-6 providesengineering unit (EU) limitsK equations for passive analog telemetry items contained both in Table 20-2A housekeeping
telemetry and Table 30-5D engineering data. Table 20-5 provides similardata for active analog telemetry. Column 8 has Type/Use codes to relate the use. “Type” is
as defined in Table 20-2A.

2. All MODIS passive analog telemetry points represent temperature items. The Column 3 bti count is 8,9, and 12.

3. Column 6 limitsare somewhat arbtirary in some cases. Also, a number of telemetry items are “just info”items without limits, that will ripple if other prime items go
beyond their limits. MODIS must be ON in order for the CP analog telemetry board to process the listed signals (except for the S/C pt-pt items).

4. Columns 7a through 7g relate telemetry equations. Column 7a Eq# is an equation ID number formulated with the leading 2 characters of the Mnemonic Name. Many
signals use the same equationspbut not necessarily the same limits. Only the 12 BB temperatures are based on precisioncalibrated data. The remaining temperatures
are based on circuitexcitation and A/D conversion with thermistors per GSFC S-31 l-P-l 8 or a 405881 PRT.

Note BB temperature equations have unique sets for CPA or CPB. For GSE using OASIS SW, manual GSE AIB selections will foliowcommand selection of CPA or
CPB.

5. Column 9 contain Mux ID’s to identifythe particular mux path shown in Figure 20-2. This in turn relates to the TM subsystem reference signals, that use the same
mux for lifetimeperformance tracking.

6. Boldlybordered groups in Columns 2 and 7a indkate items that use segmented equations. (3SE generally needs expliiit segment limit ID’s to implement switching
logicbetween segments.

7. Shaded items in Columns 2 & 8 are pt-pt items processed directly by the S/C BDU. The SBRC GSE RTIU emulates the S/C BDU. Except the RTIU processes
passive telemetry temperatures by resistance measurements versus normal D/A processingas done by the S/C BDU. The S/C set of equations are the ones that have
the Eq# as TP#BSX.
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TABLE 20-6. MODIS PASSIVE ANALOG TELEMETRY/ENGINEERING LIMITS & EQUATIONS

● See bottom Notee. ● Equations are 5th order polynomial form: EU = CO + Cl DN) + C2(DN n2 + C3 DN ‘3 + C4 DN W + c5(DN n5. 5te7
1 2 3 4 5 6a 6b 6C ad 7a 7b 7C 7d 79 7f 7g 8 9 10

pfm #of Tlmy Red Yelbw Yellow Red Eq Ref EU
chg# Subs a Mnemonk Name Bits Ran e~h _!J Units Low Low Hi # co cl C2 C3 C4 C5 Type use SFiNom

J20-6 PF C~ Chg #s relate to table Chg #a except for [#s], which are general notes.
1. 11/4/96Chg range on TP_BB_TEMP03H-12H to 270K to 320K, from 273K to 320K. Chged end limitsto Nornal

[2] 11/4/96 Delete TP_BB_TEMP_AVG. Nev er implemented in T20-2 tlmyh listor T204 tlmy frame.
[3] 10/7/96 Delete TP_RC_OS_WH. Late Chg History note 11/5.
4. 11/5/96 Revise/add VR_TM_REF’s 1) moved REF_GND to T20-5, 2) revise PRT to PRT1, add 3) PRT2, 4) PSV6, 5) PSV7 & 6) create PSV8 from

TP_SA_B_MTR.
5. 11/27/96 Chg names on TP_DR_MTRs 1) to TP_DR_NAD_FS from TP_DR_NAD_MTR, 2) to TP_DR_SVD_FS from TP_DR_SVD_MTR, 3) to

TP_DR_SPARE from TP_DR_SDD_MTR.
[6] 2/29/96 delete TP_SD_TEMP~and ~P_RC_OS_FIN. Both deleted for PF.
7. 11/24/95 change TP SM_SDSM_GEDET to TP_SM_DET_AMP3.

Chgs s~ce 5/fY96 151840 Initial Releas~
8.
9.

10.
11.
12.
13.
14.
15.

7/28/96 1) replace EM Eq TPO1 with PF Eq TPO1p & 2) drop all alarm limits.
7/28/96 1) replace EM Eq TP02 & TP04 with PF Eq TP02P & 2) drop most alarm limits.
7/30/96 provideTP_DR_FS EqTP04psl&TP04ps22 places; no alarm limitsspecified.
7/31/96 provideTP05p Eq for TP_DR_SVD; no alarm limits.
7/31 -8/10/96 enter 2 segment CPA/CPB TP_BB_TEMPxxH Eqs; no alarm limits.
8/5/96 provide new Eq TP02ap (2-segment) for SRCA Lamp ring with alarm limits.

8/5/96 Define 13 VR_TM_REF_XXXX to be raw DN fixed values.

8/5/96 revise High Norm & Alarm limitson TP_PSl_CVTR_SW, TP_PSl_DIODE_OUT, TP_PS2_CVfR_SW and TP_PS2_D10DE_OUT.
[16] 8/5/96 Delete TP_SA_RCTl_HSG and TP_SA_RCT2_HSG. T2&6 doesn’t carry spares, but T20-2A does.

— — —

[17] 9/6/96 Reversed the segment sequence ID on all segmented equations (boxed items) so that increasing DN correspondsto increasing segment ID number.
18. 9/13/96 Revise TP_DR_NAD & TP_DR_SDD temp SF due to circuitchg. Becomes a 3-segment equation. No limits.
19. 9/20/96 Minor name chgs to match T20-2A names: TP_MF_AOBKHD_NX to TP_MF_NX_AOBKHD,TP_MF_AOBKHD_PX to TP_MF_PX_AOBKHD and

TP_MF_AOBKHD_MX to TP_MF_OB_BLKHD.
20. 10/10/96 Delete TP_ME_TB07. (It is carried as spare S/C pt-pt in Table 20-2A, but not in this table.)
21. 10/14/96 Additionalminor name chgs (see#19) to match T20-2A, TP_MF_CALBKHD_BB to TP_MF_Z_BKHD_BB and TP_MF_CALBKHD_YZ to

TP_MF YZ_CALBKHD.
22. 4/97 Mufiple EO1122D Incorporationsfor Rev B. See EO1122D (released 970305) for details of bit increase for several words and name chg & spare chg.
22L 4/97 Multiple EO1122D Incorporationsfor Rev B. These items have either false don’t care limits,or equation segments extended, to prevent OASIS from inserting

defauft zero values, or, equation scale factor defaults to DN units.
[23] 4i97 Direct Rev B change to add a sentence to Note 7 to identifythe Eq# that relates to the S/C BDU vs the SBRS RTIU.
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TABLE 20-7. MODIS DIRECT TELEMETRY PINOUTSflEST FRAMING

REFERENCE .
Sort by RTIU Tabia #. Sea Notaa for tyva of rsfammos information Drovidad by this tsbia.

MODIS J4 RTIU RTIU RTlu Start

Subays Mnemonic Name Pin Corm/Pin Nsrne Table # Bit
UK TD Ml= TnD RV KMf 1 .I1lA1 ANL Al 17 25

UI 1-LV ANL Al RTN
J1l-02 ANL A2 18 65

. .... . . 1 .- 1 ---

IANL A3 Rm
IANL A4 I 20 I 145

,.,, ,, —,.,,—,-, —-,—,~=,, “.. -.

MF TP_MF_TOP_BY_KM l_RTN 2 Ii i-an

AO TP_AO_PZ_BY_RC 4 !___ ,
AO TP_AO_PZ_BY_RC_RTN 5 J1l-21 IANL A2 RTN I I
MF TP_MF_ToP_BY_Kh13 8 J1l-03 IANI~~ IQ 1n!=l I
MF TP_MF_ToP_BY_KM3_RTN 9 J11-22
MF TP_MF_OB_BLKHD 13 J1l-04 . ..
MF TP_MF_OB_BLKHD_RTN

.—
14 J1l-23 ANL A4 RTN

ME TP_ME_NX_HTSINK 16 J1145 ANL A5 21 165

ME TP_ME_NX_HTSINK_RTN 17 J1l-24 AN1
ME TP_ME_SPARE 19 J11416 ANl
ME TP_ME_SPARE_RTN 20 J11-25 ANL. .- , ,
Pc TP_PCFAM_RADIATOR 22 J114J7 ANL A7 23 I 265
Pc TP PCFAM RADIATOR RTN 23 J11-26 ANI A7 RTN i

LA5RTN
L A6 22 225
L A6 RTN

. .. .. . .. . .. .. ! I

----- IANL A8 24 305
114-97 IANI AQ nnl I I

Pv TPjPVSAM~RADIATOR– 25 J114M

Pv TP_PVSAM_RADIATOR_RTN 26 “ma-c, n,. k-, .!r.

ME TP_ME_PSRADIATOR 28 JII-09 ANL A9 25 345
ME TP_ME_PSRADIATOR_RTN 29 J1l-28 ANL A9 RTN

Unwiredspars analog channel na J11-10 ANL Al O 26 385

Untired spare analog dml fin na J1l-29 ANL Al O RTN

Untired spare analog channel na J1l-11 I
Untired spare analog ohnl rtn na J1l-30 IANL

DR CR DRNAD 1IATCHD 33 J901 ~BLV

I. ...-. . . . .
I I

IANL Al 1 27 425

I. A1l RTN] I I

‘Al 49 465
DR lCR~DRNADIl LATcHD.RTN I 34 I J9-20 IBLV Al RTN
nR ICR f3RNAn91ATCHn %5 .KM-m iELV A7 .50 .51-lFl

I
-..

I -. ._-. . . . . ---- . . -. .- 1 -- 1 ------. .- 1
--

1

m lcR_DRN~_2LATcHD_RTN

---

36 J921 ]BLV A2 RTN

DR iCR DRSVD 1LATCHD I 44 I JM3 iBLV A3 I 51 I 545

1 ------- . . . 1 1

IBLV A4 57 .FJ3F1 i

t
DR CR:DRSVD:l LATCHD_RTN 45 J9-22 lIWVA-3Rm I 1 I

DR CR_DRSVD_2LATCH D 46 J9-04 ------ 1 #
DR CR_DRSVD_2LATCH D_RTN

---
47 J9-23 BLV A4 RTN ‘-

DR CR_DRSDD_L4TCHD 54 J9-05 BLV A5 53 625
DR CR_DRSDD_MTCH D_RTN 55 J9-24 BLV A5 RTN
CP CR_CP_A_ON_S 56 J946 BLV A6 54 665
CP CR_CP_A_ON_S_RTN 57 JG25 BLV A6 RTN

CP CR_CP_B_ON_S 65 JM7 BL 1 1
CP CR_CP_B_ON_S_RTN

--

66 J9-26 BLV A7 RTN

CP CR WIRED SPARE 67 J908 BLV A8 1 56 I 745

—.. .. . .
I I

LV A7 55 705 i

t CP ICR–WIRED–SPARE RTN
,

I 66 I J%27 IBLV A8 RTN I 1
I CP lCR–WIRFD–SPARF– I 75 I .lfa-ma IBLV ACI I 57 I 7RFI I-. -. .. . . .. .--_—. . .. .- .- -- -- ------ -.

CP CR_WIRED_SPARE_RTN
,--

76 J9-28 BLV A9 RTN
DR CR_DR_FS_ENABL_S 77 J9-10 BLV Al O 58 825
DR CR_DR_FS_ENABL_S_RTN 78 J%29 BLV Al ORTN
Ps CR_PSl_ON 81 JS+l1 BLV Al 1 59 865
Ps CR_PSl_ON_RTN 82 J9-30 BLV Al 1RTN
Ps CR_PS2_ON 84 J9-12 BLV A12 60 905
Ps cR_Ps2_oN_RTN 85 J9-31 BLV Al 2 RTN

Ps CR PSISHDN ENA S 86 J&l 3
L , —-
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TABLE 20-7. MODIS DIRECT TELEMETRY PINOUTSflEST FRAMING
REFERENCE .

Sort by RTllJ Table #. Sea Notaa for fM.Wof fatbmtca information providad by #ia fable.
MODIS J4 RTIU RTIU RTIU Stalt

Subsys Mnemonic Name Pin Corm/Pin Name Table # Bit
CP CR_CPA_EEP_WRE_S 59 J1@131 BLV B1 65 1105
CP CR_CPA_EEP_WRE_S_RTN 60 J10-20 BLV B1 RTN
CP CR_CPB_EEP_WRE_S 62 J1042 BLV B2 66 1145
CP CR_CPB_EEP_WRE_S_RTN 63 J1O-21 BLV B2 RTN

RTIU SELF_TEST_RESULT na na SELF TEST 81 1165
RTIU TEST_JACK na na TEST JACK 82 1225
RTIU TEMP_l na na TEMP_l 83 1265
RTIU TEMP_2 na na TEMP_2 64 1305
RTIU TEMP_3 na na TEMP_3 65 1345
RTIU TEMP_4 na na TEMP.4 86 1385

NOTES:

1. This table provides a mix of Reference Information. it% main purpose is to provide the SBRS STE RTIU point-
point framing defintion. It also includes MODIS J4 and RTIUJ9,J1O&J11 pinout data. WC point-point data is
processed by the Bus Data Unit (BDU).

2. The RTIU telemetry frame is a fixed pattern, 1424 bits long with a one sec period . The first 3 bytes contain a 1
byte sync word and a 2 byte definition of number of bytes to follow. Begining at an offset of 25 bits, there are 35
wordsX5bytes. The last byte of each word is a space byte to facilitate CPU or remote terminal mntrol.

3. The majority of the 35 telemetry words are MODIS functions, and the remainder are RTIU functions. The MODIS
words routed by RTIU J11 are 8-bit passive analog telemetry (temperatures). The words routed by J9 & J1O are
single bti bilevel status telemetry.

T20-7 9705 pt+t rtiu tlmy
11323 151840 REV B SHEET 20-68
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30.1 SCOPE

Tables in this A endix are at the back for continuit

Appendix C describes MODIS science and engineering data that is sent over

the high rate science link with F’DI)I(FI) encoding to the spacecraft (S/C).

The term “Science Data” pertains to FPA sensor data that is collected
over the earth view and four calibrator views. “Engineering Data” relates to

subsystem parametric data that is associated with the performance of the

science data. Engineering Data is collected by similar processes as the

housekeeping telemetry (digital processing, analog processing or SW

processing). Some of the engineering data is generated from whichever

calibrator is in use. Selected small subsets of housekeeping telemetry is

repeated in the engineering data. Also , the current and prior telemetry major

cycles are repeated in full in the engineering data.

As noted in Section 1.2, the multiple use of this document for

development and test, ICD data definition and operations planning, results in

the inclusion of material that is not of interest to all users. Additional
specific notes sometimes highlight this in the presentation of tabular data.

The MODIS two-character subsystem abbreviations defined in Figure 11 and

Table 10 are used throughout this Appendix along with full names.

30.2 PURPOSE

The primary purpose of this Appendix is to define the contents and

structure of the science and engineering dat’a CCSDS packets.

First, a short overview is presented on the acquisition and processing of

the FPA sensor data. The sequence of information will be as follows:

a. Revisit the MODIS 1.477 sec scan cycle.

b. Describe FPA sensor layouts, scan patterns and data readout.

c. Briefly overview the fonmatter block diagram

d. Describe general CCSDS packet, tailored into

and test packets.

and functions.

science, engineering,

I Al 113231 151840
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30.3 MODIS 1.477 SECOND SCAN CYCLE

The MODIS 1.477 sec scan cycle was described in Section 5.1 in relation

to the 1.024 sec 1553 bus command and telemetry cycle, and how the view

sectors are located. Figure 13 is repeated here as Figure 30-1 to address

relations to FPA sensor science data and engineering data.

The major activities that occur during a scan cycle are indicated on the

pie chart portion of Figure 30-1. Some points to emphasize or add, follow:

a.

b.

c.

d.

e.

f.

9.

h.

i.

].

k.

The numbers adjacent to the view sectors indicate the number of

formatted frames of data (FD) obtained from each view.

A number of activities occur at the end of the earth sector.

SDSM or SRCA motors are stepped at the end of earth or between other

view sectors. That is, mechanisms are kept quiet during FPA sensor

collections.

As indicated, there is only one Index pulse per mirror revolution.

Side 1 and Side 2 are tracked by encoder and vernier counts for

individual sector locations.

The SD is defined as the start of the 1.477 sec scan cycle.

A Day FD requires 2 science data packets; a Night FD requires just

one science data packet. When in Night mode, Night FD’s are obtained

from the earth view, but full Day FD’s (all band data) are obtained
from calibrator views.

Transmission of science packet FD’s begins after 30 unformatted

frames of data are collected (30 frames are required for formatting),

and continues past the collection point until the FIFO empties.

Telemetry collects include telemetry-like engineering data.

FPA sensor data collected during the BB view is used to calculate DC

restore (DCR) offset values.

During SDSM operations, its pointing mirror will generally be stepped

between the SD, the SDSM DCR view, and the SUN, and then back again
for approximately two minutes. The 9 SDSM detectors are sampled 3X

at each SDSM view. Within the same scan cycle, these samples are

collected immediately after the SD, SRCA and Space sectors.

During SRCA operations, data from its internal source output and

reference output, will be collected in near-time proximity to when

the FPA sensors view the SRCA.

I I I

SB0122BPCREV JUNE90(FRM9CM3792) I
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1516 FDs/Sean (including 2 Eng FD’s)
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Day Pkt = 5136 bits
Night Pkt = 2208 bitS

● Rday = (1516x2x5136)/1.477 = 10.543
● Rnight = (162x2x5136+ 1354x2208)11

Mbps
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Side 1 only

1354 +-- Numberof Frameeof Data (FD) collected.
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Figure 30-1. Scan Profile Aflti-vities (same as Figure 13)
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30.4 FPA LAYOUTS, OFFSETS & READOUTS

30.4.1 ~. Figure 30-2 shows the four FPA layouts.

They are drawn approximately to relative scale, but without slight intentional

curvature, which minimizes optical distortion effects. The S and T indicate

the scan and track direction that the projected ground pattern would travel.

Figure 30-3 shows the composite optical overlay of all four FPA’s for just 1

of 10 Nan IFOV detectors. This illustrates the scan direction registration

offsets between the bands. Band 30 is the first to view a scene, and after 29

lkm IFOV’S Band 32 is the last to view the same scene. This is why it takes

30 frame collects before the Formatter can assemble one fonuatted frame of

data, FD.

30.4.2 ~. The signal outputs from the four FPA’s are

amplified and digitized by the FAM (PC) and SAM (PV) and routed to the

Formatter in the MEM as 8 simultaneous serial data streams. The FPA readout

order and relative timing is illustrated in Figure 30-4. The FAM and SAM

input/output order and timing is the same except for a slight delay

difference. Also, inputs are in analog form and outputs are in digital form.

The 333.333 ps (3 Hiz pixel clock) sample time duration of the figure

represents one frame of data (FD) , which contains data from all channels of

all bands.

The formatter receives 990 samples in an unformatted FD as a result of

over-sampling and dual-gains for some bands. It stores 29 unformatted FD’s

before it can process them with the 30th unformatted FD to produce a fozmatted

FD, which contains 830 samples spatially aligned to view the same ground spot.

The scan direction band offsets illustrated in Figure 30-3 are used to provide

the formatted FD. The formatted FD is sent over the science link in band

number sequence as described in 30.8.

30.5 FORMATTER, FIFO and FDDI OVERVIEW

These three items are discussed together because they function as a

digital chain to accept unformatted FPA sensor data, format it, buffer it and

send it and engineering data over the high rate science link in CCSDS packets.

30.5.1 EQUUkkZ. The formatter provides the following functions:

a.

b.

c.

d.

e.

f.

9.

Generate formatted FPA frames of data (FD) from unfomnatted FPA
frames of data.

Assemble the formatted frames into CCSDS science data packets.

Provide a serial bidirectional link to the CP.

Generate engineering data packets.

Process and generate memory dump packets.

Generate test packet to check higher rate link.

Track the scan mirror cycle to start and stop collection of data at
each scene sector. Provide related synchronization to the timing
generator.
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h.

i.

].

k.

The

consists

Monitor and periodically report the speed of the scan mirror during

earth sector data collections. Calculate the mirror revolution

period.

Compute DC offset restore parameters for each channel.

Provide offsets, PV gains, sample delays and PV FPA biases to the FAM

and SAM over an 8-bit data bus.

Perform summation of collected TDI FPA samples, Bands 13 & 14, and

oversampled Bands 27-30.

Formatter block diagram is presented in Figure 30-5. The Formatter

of a hardware Fonaat Engine to rapidly process the large amount of

FPA sensor data that has to be buffered and formatted each 1.477 sec scan

cycle, and a Format Controller with a microprocessor for controlling the

formatter functions listed above. The microprocessor is the same single board

computer (SBC) used in the CP, except it doesn’t have the related peripherals

for overall instrument control.

The software (SW) architecture for the Format Controller is illustrated

in Figure 30-6.

30.5.2 =. The FIFO, which is implemented as a ping-pong RAM set (any

2 of 4 is needed), has the following features:

a. Buffer storage of 768K x 32 words between the formatter and the FDDI,

implemented as 4 identical blocks of memory. Any 2 of the 4 blocks

provides the required buffering, when operating in a ping-pong read-

write manner.

b. The FIFO accepts formatter 16 bit words at 9.6 MHz, and sequentially

stores them as 32 bit words at 4.8 MHz.

c. The FIFO may be sequentially read by the FDDI as 26 bit words at 2.2

MHz .

30.5.3 m. The FDDI (Fiber Distributed Data Interface)* provides the

high rate science link to the S/C and has the following features:

a.

b.

c.

*

Encoding of the CCSDS science packet data into a FDDI (4B/5B)

protocol per GSFC 420-03-02 GIIS, 6.4.

Transfer timing accomplished per the GIIS. The peak data rate shall

not exceed 11.0 14bps, and the average data rate over any two orbit

period shall not exceed 6.2 MHz per GSFC 421-12-04-01 MODIS UIID,

assuming a duty cycle of 40% Day rate and 60% Night rate.

MODIS data rates are: Day = 10.543 Mbps & Night = 3.150 Mbps (see

Figure 30-1 for derivation).

This is a differential electrical coax interface with data formatted

to the same protocol as data would be on a fiber optics interface.
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I 30.6 MODIS CSSDS SCIENCE PACKET GENEW FORMAT

The formatter generates CCSDS science packets for the FDDI to send to the

spacecraft over the high rate science link. The general definition and

content of the MODIS CCSDS packets are shown in Figure 30-7. The first 120

bits contain the CCSDS Primary Header and Secondary Header, and the remaining

is considered the Data Zone. The CCSDS Primary Header and Secondary Header

have standard definitions for all EOS-AM instruments per the GIIS. MODIS has

a deviation to permit using 7 of 8 Quick Look Flag bits for MODIS header data.

The balance of the Data Zone is divided into particular MODIS fields

consisting of a MODIS Header and Data Field. The MODIS Header is further
divided into the indicated fields in Figure 30-7, which have details defined

below. The MODIS Data Field contains different data that varies according to

the type of packet (science long/short or engineering).

30.7 MODIS CSSDS SCIENCE PACKET DETAIL FORMAT

Figure 30-8 provides complete details for all fields of the CCSDS packet

except for the Data Field, and includes alternate sub field detail. Details
of the Data Field are presented later. The details in Figure 30-8 follow the

requirements for the 48-bit Primary Header and 72-bit Secondary Header as

defined in GIIS Change 4 Figure 6-6 except for the Quick Look Flag.

Paragraph titles within 30.7 below are followed by the Figure 30-8 titles

(full word or abbreviation).

30.7.1 The GIIS specifies the
VERSION field to be set to zero, the TYPE field to be O=Normal or l=TEST, and
the SECONDARY HEADER FLAG to be set to one.

30.7.2 Process u. APID’s are unique for each instrument,

and for MODIS vary from decimal 064 through 127 per the MODIS UIID. APID’ S

will be pre-assigned, but can be set by separate operational commands for

science and engineering packets. See Table 1O-25A for respective commands
FR08 and FR1l.

For MODIS Protoflight, APID 064 has been assigned to Science and

Engineering Packets, and APID 127 assigned to the Test Packet. The APID fielc
changes ID values to match the packet data contents.

For MODIS Flight 1, some MODIS APIDS are resenred for EOS PM spacecraft
use. The forward link (commands) will use APID 110 for Instrument Command,

APID 111 for Load Data and APID 112 for the Safe Mode Command. The return
link (telemetry) will use APID 113 for Dump Data, APID 114 for Low Rate

Engineering Data, APID 64 for Science/Engineering Data and APID 127 for the

Test Packet.
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313.7.3 ~. The PKT SEQ CNT is the =cwntial count
of packets associated with an APID. Individual matching, rotating Packet

Counters must be used, if separate APIDs are assigned for different packet

data. MODIS PF will initially use APIDs as defined in 30.7.2. The 14 bit

counter will provide 0-16,383 count capability. In Figure 30-1 it will be

noted that a single scan produces 1516 FDs (including engineering data) . For

Day mode, 2 packets per FD are required, which will result in 3032

packets/scan. So the 16,383 packet counter will roll over sometime during the

sixth scan.

30.7.4 ~. The PKT LENGTH field indicates the length of the

data in the Data Zone (defined above) as the number of octets in binary count.

For MODIS, this will normally be N1 = [(5136-48)/8]-1 = 635 octets or

“N2 = [(2208-48)/8]-1 = 269 octets dependent upon packet type.

30.7.5 XIMEJAG. The TIME TAG field is inserted into the packet data in

CCSDS day segmented time code. The details of day count, coarse time and fine

time are contained in the lower left side of Figure 30-8. For MODIS, the

current time tag is only applied to the packet containing the first frame of

data (FD) for any view. Time for the balance of the view packets is related

by the FD count that appears in the Source Identification field. An FD is

333.333 jls. The engineering packet time code takes on the same value as the

first earth frame of data. Thus, true time for the first engineering packet

has an offset of 1354 FDs x 333.333ps (0.4513328s).

30.7.6 ~. The QUICK LOOK flag is a single bit for MODIS, that

can be set/reset by individual operational commands for the science and

engineering packets. See Table 1O-25A for respective commands FR09/FRIO and

FR12/FR13.

As noted in 30.6, the MODIS definition deviates slightly from the GIIS in

the Quick Look Flag field of the Data Zone, and only uses 1 of 8 bits for the

Quick Look Flag.

30.7.7 ~. The PKT TYPE field varies according to the type of

packets being sent to the S/C. See The center left of Figure 30-8 for legend

details of 5 types.

30.7.8 ~. The SCAN COUNT field contains a small, near term

count that can link accumulated packets to a particular scan. One scan mirror

revolution produces two scans, one from Side 1 and one from Side 2.

30.7.9 ~. The MIR SIDE field identifies which side of the

mirror is the source for the 1.477 sec scan data.
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30.7.10 ~. The SOURCE IDENTIFICATION
field has two forms with a TYPE FLAG single bit to identify which form

describes the sensor data view source. one form provides the frames of data

(FD) count collected over the earth view. The second form provides

calibration view information. For this calibration data, the field is further

subdivided to provide the calibration details indicated in the lower middle of

Figure 30-8. The Source ID field has no meaning for engineering packets, and

will be set to all zeroes (O’s) .

30.7.11 ~. The FPA/AEM CONFIGURATION field provides

the configuration status details of the four FPA’s, which are controlled by

the SAM and FAM AEM’s. The PV FPA ROIC (readout integrated circuit) A/B

selection follows the SAM A/B selection. Configuration details are indicated

by the legend in the lower right side of Figure 30-8.

30.7.12 ~. The SCI STATE and SCI ABNORll fields

provide similar information. SCI STATE indicates the bottom line status of

several subsystems, which have Normal/Test configuration options rolled into a

single indicator. The single indicator is a software echo of Table 20-2A

telemetry word CS_FR_SCI_NORMAL. Table 20-2B lists 18 items that are polled

to obtain the rolled up status for CS_FR_SCI_NOR14AL. (In some cases, the

command state versus the telemetry state is polled, but the effect is the same

for the summary status. ) Roughly half of Table 20-2B relates to ground-test

items, and the other half to on-orbit test items. However, all items are

available as commands in Table 1O-25A, if some on-orbit use can be devised for

them .

SCI ABNORM is a ground-set flag that indicates prior knowledge of

potentially abnonual science data due to things other than MODIS, such as,

maneuvers, data link, etc. The flag is set/reset by command FR16: SET MOD

FR_SCIABNORM TO ABNORM/NORll. The related 1553 bus telemetry word is
SS_FR_SCIABNORM with ABNORM/NOR14 response.

30.7.13 ~. The DATA FIELD is defined in detail below for each

particular type of packet. In general, any type of packet has to contain an

integer number of 12-bit items in order to pass the 12-bit Check Sum operation

of the next field. In addition, the sum of the Data Field plus the 12-bit

Check Sum field must be divisible by 24 in order for the FDDI Encoder protocol

to operate correctly. This means that 12 fill bits have to be added to the

night sensor 2040 bits to produce a 2052 bit Night Packet.

30.7.14 GHKLSQM. The CHECK SUM field contains the results of a
formatter exclusive-or 12-bit check sum on the Data Field.
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High Rate Data Link FDDI Protocol (Each symbol= 5 bits)
~

Between Preamble Starting Msg CCSDS Ending Between
Packets Delimiter Cntl PACKET Delimiter Packets

continuousJK 10 pair II JK JK SR l-r continuousJK

5/4 FDDI Encoding FIELDS NOT TO SCALE

5136 bits long or 2208 bits short 1/
CCSDS CCSDS MODIS CHK

PRIMARY HEADER SECONDARY HEADER* ~ * HEADER
DATA FIELD SUM

Ver, APID Seq flag, Pkl Spacecraft Time QL Pkt Scan Mir Data FPA Data Type
If

Type, Pkt Seq Length day count, coarse time, fine time flag Type Count Side Source) AEM (see below)
Flag Count Frame#Config

3,1,1 11 2, 14 16 16,32,16 1 3 3 1 12 10,2 4980 or 2052 12

4
48 bits 72 bits 24 bits N bits 12 bits

~HEADER DATA ZONE~

DATA FIELD TYPE

~ DAY PKTS (All bands, 2 long): N= 5 IFOVS x 83 samples x 12 bits = 4980
● NIGHT PKTS (Bands 20-36, 1 short ): N = 10 IFOVS x 17 samples x 12 bits = 2040 + 12 FILL
● ENG GROUP PKTS (2 long): N = 4980 Last 24 bits of MODIS Header not used

*MODISuses 7 of 8 Quick Look Flag Bits
9/96

Figure 30-7. MODIS CCSDS Science Packet General Format
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o = NORMAL
1 =TEST
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ONLY PACKET IN GROUP=(11)
FIRST PACKET IN GROUP= (01)

SECOND PACKET IN QROUP = (10)

NOT USED = (00)

~; EARTH SCENE FRAME DATA(FD) COUNT
(11)

IL
OUKK LOOK SEL = (1)

OLJICKLOOK NOT SEL = (0)

I
DAY GROUP (2 long PKTS). (000)

NfGHT GROUP (1 short PKT) = (001)
ENG GROUP 1 (2 bng PKTS)= (010)
ENG GROUP 2 (2 bng PW3) = (KsI)

SPARE . (AtlOtherCodas)

MIRROR SIDE 1 =
MIRROR SIDE 2 x

I I

IDAYCOUNT CQARSE I
FINE

(16) TIME TIME

(32) (16)

Mf#->1 0-15 I 16-47 I 48-63 I

1 1 1
I I

‘1
1-11

: (0)1 ( Xxxxxxxxxxx )
I

I

II EARTH SCENE FRAME DATA(FD) COUNT
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I

II end = 1354 af end otsmne scan. I
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CALIBRATION SCENE INFORMATION (11) ‘

!

CALIB
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SPARE CALIB.

~
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I
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I DAY COUNT I COARSE I FINE I SRCA CALIB.SOURCE= (01)
I
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I Days$hIX I TIME TIME I BLACKBODYSOURCE = (10)
I ~$rf of ~br~bn I

I

I 1/1/1956 I Nurrbarof mfilksaconda I Nurrbarof SPACE SOURCE =(1 1) I source. I

I
apodl. , ofa dsy. mkmaacondsof ~ I I

‘ a rnHlbacond. FfADIOMETRtCCALIB.MODE = (00) ,

I I I I
I

SPATIALCALIB.MODE= (01)
SPECTRALCMfB.MODE. (10)

NOMCMIB MODE= (11) i

FIEL~ NOT70 SCALE

I sasIAIE~
TEST= (0) ABNORMAL= (0)

\’
NORMM =(1) NORMAL= (1)

EfW CWTW.EMYAEMS
NIR SAM ON= (BlfO)

NIR SAMAM SELECT”= (Bk 1)
VIS SAM ON = (Blf2)

VIS SAMMB SELECT* = (Bit3)
PV LWIR SAM ON= (Bll4)

PV LWIR SAMNB SELECT” . (BII 5)
S/%4WlRSAM ON = (Bll 6)

BM4WIRSAMAM SELECT* = (BIl 7)
PC LWIR FAM ON = (Bli 8)

PC LWIR FAM AM SELECT = (Blf9)
(’PVFPA ROICSfo\ow SAM AM Seh@

FPAAEM ON = 1, FPA AEM OFF = O
AFPAAEM SEL=l, BFPAAEMSEL=O

lolm

Figure 30-8. MODIS CCSDS Science Packet Detail Format
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30.8 SCIENCE PACKET DATA FIELD DESCRIPTION

Beginning in September 1996, packet ‘segment” terminology was dropped,

and “group” packet terminology was used. This results in packet data defined

in terms of Science Day Group Packet 1 and Packet 2, Science Night Group

Packet, Engineering Group 1 Packet 1 and Packet 2, and Engineering Group 2

Packet 1 and Packet 2. The Test Packet is a special case of any of the

foregoing packets. prior basic organizational details are essentially the

same, except as noted in 30.9 and 30.10, where some engineering packet data

fields have been relocated (see Figures 30-10 and 30-11 for layout overview).

These descriptions only address the packet Data Field, and not the

headers. The formatted Science sensor Frame of Data (FD) is organized and

sequenced as shown by Figure 30-9, which because of its formatting relates

similar ground IFOV’S between the bands. This data is assembled into Day

Group or Night Group science packets for transmission over the high rate

science link. Day Group packets (long relative to night) contain 4980 bits.

Night Group packets (short relative to day) contain 2052 bits (including 12

fill bits). Day Group data requires two packets, Packet 1 (IFOV 1-5) and

Packet 2 (IFOV 6-10), to send all the day data. The Night Group data can be

sent in a single Packet with all IFOVS 1-10. IFOV’S are in terms of Man

IFOV’S as is generally used throughout this document. Bands 1 & 2 have 250 m

IFOV’S and Bands 3-7 have 500 m IFOV’S, both of which have a proportional

increase in detector samples relative to the number of lkm IFOV samples.

30.8.1 ~e Dav GrOUD P-t 1 s t=~ IFOV 1-5 . Table 30-1 provides

the detailed bit locations for Science Day Group Packet 1 with Sensors IFOV 1-

5. Column 1 contains the cumulative bit count within the packet for listed

bands and detectors, including multiple samples where they exist. Table notes

relate the exact Data Field start and end bit locations, which are the same as

cited in Figure 30-8.

30.8.2 ~u~ Packet 2 Se~ IFOV 6-IQ. Table 30-2

provides the detailed bit locations for Science Day Group packet 2 with

Sensors IFOV 6-10. As in Table 30-1, Column 1 contains the cumulative bit

count within the packet for listed bands and detectors, including multiple

samples where they exist. Table notes relate the exact Data Field start and

end bit locations, which are the same as cited in Figure 30-8.

30.8.3 ~e Night GrOUD Packet Sensors IFOV 1-IQ . Table 30-3

provides the detailed bit locations for Science Night Group Packet with

Sensors IFOV 1-10. As in Tables 30-1 & 30-2, Column 1 contains the cumulative

bit count within the packet for listed bands and detectors. The night bands
are inherently single sample detectors. Table notes relate the exact Data
Field start and end bit locations, which are the same as cited in Figure 30-8.

There are 12 fill bits added to the end of the night sensor data to produce a

night field total bit count (2052) divisible by 24 for proper FDDI encoding.

30.8.4 ~e/~le Fac~. DN scale factors are not

provided in Tables 30-1, 2, 3, 4 and 7 for science data, DCR offsets and gains

because of their interdependence and variation with test setups. Final
calibration data will be contained in CDRL 222 Specification Compliance and

Calibration Data Books.
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SAMPLE NUMBERINQ
WITHIN A lKM X 1KM PIXEL

BAND 1

BAND 2

BAND 3

BAND 4

BAND S

BAND 6

BAND 7

BAND 8

●

●

●

BAND 19
HIGH GAIN

BAND 13
LOW WIN

.

.

BA;D 34

BAND 25

BAND 36

403B2S37

40393637

40393337

40393337

g<H

20 19

20 10

x~

10 I

$!!!Fi/

IS AS

1. IPOV #1 TO IPOV #5 POR TOP BAIJ SCAN AND

IFOV #6 TO #10 FOR BOTTOM HALF SCAN.
2. TNBN WITBIN A QIVSN IP’OVNU?lSBRtBAND 1 TO BAND 36.
3. TNBN WITNIU A OWEN BANDt SANPLBS ARB ORDBRBD AS SHONN IN

TNB DIAQRAN .
- S1 DBT M nR lRN SANPLSS,
- S1 DXT N & N+l,TNBN S2 DBT N & N+l POR 0.5RN SANPLBS

- 81 DBT P TO P+3 , TBROUQR S4 DBT P TO P+3 FOR O .25XM

SANPLSS .

m,

Ndikl-1,& P=4M-3 WBSRX M IS TNB IFOV NDMBBR 1 THROW(’W10.

SCAN DIRECTION GROUND PROJECTION VIEW

FRAME COUNT FIELD (N+l)

FRAME COUNT FIELD (N)

TRACK DIRECTION
+x

FRAME COUNT FIELD (N-1)

1.OKMBAND DET. NUMBERINQ

0.6KM BAND OET. NUMBERING

*w3,,,3, w34u,*,, ,,a*,n* *Mm,,

/

101 I17101OI4I312111O* 17s0

/

43ZI 0.2SKM BAND DET. NUMBERING

BOTTOM HALF SCAN TOP HALF SCAN

Detai/ listings of sensor formatted Frame of Data (FD) appear in Tables 30-1, 30-2& 30-3. wee

Figure 30-9. MODIS FPA Sensors Formatted Frame of Data Structure
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30.9 ENGINEERING GROUP 1 PACKET DATA FIELD DESCRIPTION

Engineering Group 1 Packets contains a variety of data that is generated

or processed from several types of sources, and consists of two packets.

Figure 30-10a provides a summary layout of Packet 1, and Figure 30-10b

provides a summary layout of Packet 2.

The number of bits and the starting/ending packet bit locations for each

data field, is blocked out in the figures. Details for each data field appear

in the indicated table. Fill bits are used as needed to provided a group

block divisible by 12 to facilitate FIFO/FDDI hardware transfers, and at the

end to provide a packet data field that contains 4980 bits.

As indicated in 30.7, some MODIS header fields have no meaning for

Engineering Group 1 Packets, and are set to zero.

4980BitsTotal (Not To Scale)
550WX8B

T304 T-na
Pv & Pc Fill

DCR offsets Bits
Bits-> 4400 580

144
5123

Pkt start Fkt end
● De&i/s ofeschsegmentblockprovidedbyindicstedtable, T3(M!X.

9/96
Figure 30-10a. Engineering Group 1 Packet 1 Data Layout

4980BitsTotal (Not ToScale)
78WH6B Mixed W(XB

T30-5A T30-5B T30-5C T30-5D T-na
Earth View Sector View Sector Eng Fill

Encoder Times Definitions Actuals Data Bns
&ts-> 1248 640 384 1696 1012

144 1392 2032 2416 4112

1391 2031 2415 4111 5123

Pkt stafl W md

● Details ofeachsegmentblockprow”dedbyindicatedttie, T30-5W!

2/97
Figure 30-10b. Engineering Group 1 Packet 2 Data Layout

SB0122BPCREV JUNE90(FRM90.0792)
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30.10 ENGINEERING GROUP 2 PACKET DATA FIELD DESCRIPTION

.

Engineering Group 2 packet consists of two packets of 4980 bits each, and

contains additional engineering data. Figure 30-lla provides a summary layout

of Packet 1. Figure 30-llb provides the summary layout of Packet 2.

Details for each data field appear in the indicated table. Fill bits are

used as needed to provided a group block divisible by 12 to facilitate

FIFO/FDDI hardware transfers, and at the end to provide a packet data field

that contains 4980 bits.

As indicated in 30.7, some MODIS header fields have no meaning for

Engineering 2 Packets, and are set to zero.

4980 BitsTotal (Not ToScale)
Mixed WXB Mixed WXB Mixed WkB

T30-6A T30-6B -f30-6c T-na

Current/Prior Current/Prior S/C Command Fill

HK Timy Ancillary Data Parameters Bits

Bits 1024 1024 320 2612

144 1168 2192 2512
1167 2191 2511 5123

Pkt start i% end

De&ilsofSegment groupprotidedby indicatedtablsa, T30-6’’X’!

9/96

Figure 30-lla. Engineering Group 2 Packet 1 Data Layout

4980BitsTotai(Not ToSca/e)
550Wx8B

T30-7 T-na
Pv Fill

Gains Bits
Bits 4400 580

144

5123

Pldstati Pkt end

DetailsofSegment groupprovidedby indicstecftables, T3&7”W!

9/96
Figure 30-llb. Engineering Group 2 Packet 1 Data Layout

SIZE CAGE COOE NUMBER

A 11323 151840

SCALE
I REV B SHE= 30-21

SB012ZBPCREVJUNE SO(FRM90079Z) I



30.11 TEST PACKET DATA DESCRIPTION

As listed in Table 1O-25A, MODIS command FR26 SET_FR_PKT_TYPE to

NORMAIJTEST can toggle a MODIS test packet on and off. When set to TEST, the

MODIS packet headers will contain the normal changing header data except APID

127 will replace nomal APID 064. Also, the header Packet Sequence Count will

change to count the number of Test Packets. When commanded to Test, MODIS

continues to issue test packets until commanded back to Noxmal.

The headers and packets will reflect the prior MODIS configuration. That

is, if in Day Rate, two Day Group packets will be issued in the Earth Sector.

If in Night Rate, a single Night Group packet will be sent. For engineering

Groups, two packets will be sent. The Data Field of the Test Packets will

have fixed, non changing data that represents an increasing decimal count to a

maximum of 415.

Tables 30-8A and 30-8B list the fixed data field information respectively

for Test Day Packets 1 and 2.

Table 30-8c lists the fixed data for the Test Night Packet. Its values

are the same as the same Band/Detector values listed in the Test Day Packets.

Engineering Group Packets do not have a tabular listing because they are

the same as Test Day Packets 1 and 2.

The header Packet Type Field will change to provide the proper

corresponding code for each of the above Day/Night/Engineering packets even

though some of the data fields have the same fixed values.

When sending a Test Packet over the high rate science link, the FDDI

Message Control Protocol changes from an SR symbol to an RR symbol.

I Al 113231 151840

I
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TABLE 30-1. MODIS SCIENCE DAY GROUP PACKET 1 DATA FIELD
415WX12B Day Packet f contains IFOV f-5 data (4980 bits). Sse F/gum 31L9for Intetband mlatlonshlp with ground pattern.

Pi(t
~tartB

m

156

166
160
192
204
216
226
240
252
264
276
288
300
312
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348
360
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420
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444
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600
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636

‘Ov“
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T
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4
4
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3
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3
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4560

4572
4584

4596

4606

4620

Is!!

Band
-i-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

—

De!
7
18
19
20
17
16
19
20
17
18
19
20
17
18
19
20
17
16
19
20
17
18
19
20
17
18
19
20
17
18
19
20
9
10
9
10
9
10
9
10
9
10

5/97

?

1

1

1
2

2

2

2

3

3

3
3

4

4

4
4

1

1

1

1

2

2

2

2

3

3
3

3

4

4

4

4

1

1

2

2

1

1

2
2

1

1

T30-1 9705 d sens iiovl-5 lof3 11323 151840 REV B SHEET 30-23



TABLE 30-1, MODIS SCIENCE DAY GROUP PACKET 1 DATA FIELD
415WX12B Day Packer f contains IFOV 1-5 data (4980 bits). Saa Flgufu *9 for Intcwbandtt?latlonshlp with gftwnd pattern.

E
Pkt

Start Bi
848
660
672
684
696
708
720
732
744
756
768
780
792
804
616
826
840
852
864
876
868
900
912
924
936
948
960
972
984
996
1008
1020
1032
1044
1056
1068
1060
1092
1104
1116
1128

●Isto(

‘Ov 1

Band-
5
5
6
6
6
6
7
7
7
7
8
9
10
11
12
13L
13H
14L
14H
15
18
17
16
19
20
21
22
23
24
25
28
27
28
29
30
31
32
33
34
35
36

=

kl-IIJ

Det-
1
2
1
2
1
2
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a

=
--r

2
1
1
2
2
1
1
2
2
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a

T3G1 97f “ens ifov1-5

for

Pli
~tatiBii

z

1656
1668
1680
1692
1704
1716
1728
1740
1752
1784
1776
1768
1800
1612
1824
1836
1848
1860
1672
1684
1696
1908
1920
1932
1944
1956
1968
1960
1992
2004
2016
2028
2040
2052
2084
2076
2088
2100
2112
2124

~

‘Ov 2

5
6
8
6
6
7
7
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

E!l

Det
-
3
4

T
4
3
4
3
4
3
4

T
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
.

E!!y2

2. .—
1
1
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

=

Pkt
Natt Bi
?%$?
2652
2684
2676
2686
2700
2712
2724
2736
2748
2780
2772
2784
2796
2808
2820
2832
2844
2856
2866
2880
2692
2904
2916
2928
2940
2952
2984
2978
2988
3000
3012
3024
3036
3046
3060
3072
3084
3096
3108
3120

‘Ov 3

Band
T

5
6
6
6
6
7
7
7
7
6
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

ts -sTots

2 of

ml

Det
-
5
6
5
6
5
6
5
6
5
6
-i-
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

WllJ31J
-z-

2
1
1
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
13

m. 4980 I

-im-
;tartBil—
3636
3648
3660
3672
3684
3696
3708
3720
3732
3744
3756
3768
3780
3792
3804
3616
3828
3640
3852
3884
3876
3868
3900
3912
3924
3936
3948
3960
3972
3984
3998
4008
4020
4032
4044
4056
4066

4092
4104
4116

‘Ov4

3and
T

5
6
6
8
6
7
7
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
16
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

●1

IknlJ

Det
T

8
7
6
7
8
7
8
7
6
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

G

klInJ)J
-5-

2
1
1
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

mm

11323

IFC
-im-
Nan Bi

w

4644
4656
4668
4660
4692
4704
4716
4728
4740
4752
4784
4776
4788
4800
4812
4824
4836
4848
4660
4672
4684
4896
4906
4920
4932
4944
4956
4968
4980
4992
5004
5016
5028
5040
5052
5084
5076
5088
5100

5Jk

Band-
5
5
6
6
6
6
7
7
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

5/97

9

2

1

1

2
2

1

1

2

2

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

15112
W> 5123

151840 REV B SHEE’ 24

Del
T
10
9
10
9
10
9
10
9
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5—



TABLE 30-1. MODIS SCIENCE DAY GROUP PACKET 1 DATA FIELD
415WX12B Day Packer f contains IFOV 1-5 dsta (4980 bits). See Flau?u 30-9 tbr Interband mhflonahlp with f?mund mff~.

EiEfia EzE12LJ-kEELiilJrrL -Stan Bit Band Det Sample

T3@l. Miao@Mu
1. 9/17/96 Change title to Groupvs Segmentterminology.

T3(P1 9705 d sens lfovl-5 3of3 11323 151840 REV B SHEET 30-25



TABLE 30-2. MODIS SCIENCE DAY GROUP PACKET 2 DATA FIELD
415 WX12B Day Packet 2 contafns IFOV 6-10 data (4980 bits). See Flautu 3&9 tbr Intetband relationshlD with mvund Dattern.

Pkt
Mart Bil-

144
156
168
180
192
204
216
228
240
252
264
276
288
300
312
324
336
348
360
372
384
396
408
420
432
444
456
468
480
492
504
516
528
540
552
564
576
586
600
612
624
636

‘OV 6

3and-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

II&J

Det

T

22
23
24
21
22
23
24
21
22
24
23
21
22
23
24
21
22
23
24
21
22
23
24
21
22
24
23
21
22
23
24
11
12
11
12
11
12
11
12
11
12

m+

1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1

-Fir
;tartBi

=
1152
1164
1176
1186
1200
1212
1224
1236
1248
1260
1272
1284
1296
1308
1320
1332
1344
1356
1368
1380
1392
1404
1416
1428
~440
1452
1464
1476
1488
1500
1512
1524
1536
1546
1560
1572
1564
1596
1608
1620
1632

‘Ov7

Band-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

N&J

Det

T
26
27
28
25
26
27
28
25
26
27
28
25
26
27
28

K
26
27
28
25
26
27
28
25
26
27
28
25
26
27
28
13
14
13
14
13
14
13
14

%-
~4

+jam 1(

1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1

Pkt
;tartBi

G
2148
2160
2172
2184
2196
2206
2220
2232
2244
2258
2268
2280
2292
2304
2316
2328
2340
2352
2364
2376
2388
2400
2412
2424
2436
2448
2460
2472
2484
2496
2508
2520
2532
2544
2556
2568
2580
2592
2604
2616
2626

‘OV 8

Band
T

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

!!!3

Det

5
30
31
32
29
30
31
32
29
30
31
32
29
30
31
32
F
30
31
32
29
30
31
32
29
30
31
32
29
30
31
32
15
16
15
16
15
16
15
16

%
16

+iam h

1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4,
4
4
4
1
1
2
2
1
1
2
2
1
1

Pkt
;tati Bi

=
3144
3156
3166
3160
3192
3204
3216
3228
3240
3252
3264
3276
3288
3300
3312
3324
3336
3348
3360
3372
3384
3396
3408
3420
3432
3444
3456
3468
3480
3492
3504
3516
3528
3540
3552
3564
3576
3588
3600
3612
3624

:ov-~

Band

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

I(IJ

Det

3

34
35
38
33
34
35
36
33
34
35
36
33
34
35
36
5
34
35
36
33
34
35
36
33
34
35
36
33
34
35
36
7
6
7
8
17
18
17
16

T
18

Q

T
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3

4

4

4

4

1
1

2

2

1

1

2

2

1

1

lFO\
Pkl

itatl Bit
=

4140
4152
4164
4176
4188
4200
4212
4224
4236
4248
4260
4272
4284
4296
4308
4320
4332
4344
4356
4366
4380
4392
4404
4416
4428
4440
4452
4464
4476
4466
4500
4512
4524
4536
4548
4560
4572
4584
4596
4608
4620

loJltJ

Band

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

L

Det

7
38
39
40
37
38
39
40
37
38
39
40
37
38
39
40

z7-
36
39
40
37
36
39
40
37
38
39
40
37
38
39
40
19
20
19
20
19
20
19
20
19
20

5/9 7

W

T

1

1

1

2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1

T9@2 97P” ‘ sens ifov&fO lo f- 11323 151840 REV B SHEET -26



TABLE 30-2. MODIS SCIENCE DAY GROUP PACKET 2 DATA FIELD
415WX12B Day Packet 2 contains/FOV 6.iO data {4980 bits). Sea F/guru 3LM3tbr Intefband relatlonahlp with gfvund pattern

‘OV6

13and

3

5
5
6
6
6
6

7
7
7
7

~
9’
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
26
29
30
31
32
33
34
35
36

G

M&J

Det
7
12
11
12
11
12
11
12
11
12
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6—

,ack~

Pkt
;tartBi

m
1656

‘Ov7

Band

T

5
6

6

6

6

7

7

7

7

6

9

10

11
12

13L

13H

14L

14H

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
31

32

33

34

35

36

I&J

Det
=
14
13
14
13
44
13
14
13
14
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7—

+iam It

2
1
1
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

knlJ

Det

r

16
15
16
15
16
15
16
15
16
8
8
8
8
8
8
8
8
8
8
6
8
8
8
8
8
8
8
8
8
6
8
8
8
8
8
8
8
8
8
8—

:OIJ-!

Band
7

5
6
6
6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

.

m
Det
7
18
17
18
17
18
F
18
17
18
%--
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

G

L

Det

T

20
19
20
19
20
19
20
19
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-Fir
‘Ova

Band
T

5
6
6
6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

IFO
Pkt

toJiJ

Band
T

5
6
6
6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

5/9 7

9

2
1
1
2
2
1
1:
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

-i%i-
>tartBil
%%
2652
2664
2676
2668
2700
2712
2724
2736
2748
2760
2772
2764
2796
2808
2820
2832
2844
2856
2868
2860
2692
2904
2916
2928
2940
2952
2964
2976
2988

-m-
;tart Bh

%%

3646
3660
3672
3664
3696
3708
3720
3732
3744
3758
3768
3780
3792
3804
3816
3828
3640
3652
3664
3876
3888
3900
3912
3924
3936
3948
3960
3972
3964
3996
4008

kmlJ)J

-z-
2
1
1
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

m

m-+

2
1
1
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a

+;am k

2
2——
1
1
2
2
1
1

2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

660
672
664
696

4644
4656

1680
1692
1704
1716
1728
1740
1752
1764
1776
1768
1800
1612
1824
1836
1848
1860
1872
1884
1896
1908
1920
1932
1944
1956
1968
1980
1992
2004
2016
2028
2040
2052
2064
2076
2088
2100
2112
2124

<

4668
4680

708
720

4692
4704

732
744
756
768
780
792
604
816
828
840
852
684
876
888
900
912
924
936
948
960
972
964
996

4716

4728

4740

4752

4764

4776
4788

4800

4812

4624

4836

4848

4860

4872

4884

4896

4908

4920

4932

4944

4956

4968

4980

4992

5004

5016

5028

5040

5052

5064

5076

5088

5100

5112

5123

1020
1032
1044
1056
1068
1060
1092
1104
1116

3012
3024
3036
3048
3060
3072
3084
3096
3108
3120

4032
4044
4056
4068
4080
4092
4104
411636

ts - —● Total
1128

=
-

Ield = 4980 Ifor I * All Ims have 12
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TABLE 30-2. MODIS SCIENCE DAY GROUP PACKET 2 DATA FIELD
4 f5Wxf2B Day Packet 2 contalm?IFOV I%ff) rkta(4980 M?). Sss F/gum SLk9fbt /rMefbsnd relaflonshlp with ground psrrern.

e @ - lJ:J::~lsa@J lJJ::~:’J=4

T30-2 C~
1. 9/17/96 Change title to Group vs Segment terminology.

T90-297~ ‘ wms ifov8- 10 3 of 11323 151840 REV B SHEET -28



TABLE 30-3. MODIS SCIENCE NIGHT GROUP PACKET DATA FIELD
171 WX12B-2052 bits SesI pm s@9 for Interband ?uIationahip with grvund pattern.

Pkt
MartBit

T
156
168
180
192
204
216
228
240
252
264
276
288
300
312
324
336

Pkt
tart Bit—
1164
1176
1188
1200
1212
1224
1236
1248
1260
1272
1264
1296
1308
1320
1332
1344

‘ov#l

Band-
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

“ov#8

Band
7

21
22
23
24
25
28
27
28
29
30
31
32
33
34
35

tkrJ

Det-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1—

~

Det
7
8
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6—

‘ov#2

Band

w
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

ov#7

~
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

IkmJ

Det-
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2—

II@

~
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

‘ov#3

Band-
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

‘OV#8

Band
T

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

IklllJ

QQ

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

H@

Det
T

8
8
6
8
8
8
8
8
8
8
8
8
6
8
8
8

IFO
Pkt

MartBit

T
972
984
996
1008
1020
1032
1044
1056
1068
1080
1092
1104
1116
1128
1140
1152

Pkt
itatt Bil
‘%%?
1992
2004
2016
2028
2040
2052
2084
2076
2088
2100
2112
2124
2136
2148
2160

15JlJ

Band

T
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

ov#l I

Band
F

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

‘Ow

Band

T
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

‘ov#

~
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

2 fill

IknJ

Det

T
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

—

Det

T
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5—

L&!

Det
T
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

m

Pkt
itartBt-
348
360
372
384
396
406
420
432
444
456
466
460
492
504
516
528
540

Pkt
MartBit

T
564
576
568
600
612
624
636
648
660
672
684
696
708
720
732
744

Pkt
Rati Blt
=
1584
1596
1608
1620
1632
1844
1856
1668
1680
1692
1704
1716
1728
1740
1752
1784

Is

Pkt
itatt Bil

T
768
760
792
804
816
828
840
852
864
876
888
900
912
924
936
946

Pkl
RatiBi

F
1786
1800
1812
1624
1836
1846
1660
1872
1664
1896
1908
1920
1932
1944
1958
1968

Its will

milJllJ
7-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

kw!!
T-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

+iam k

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

W?lJ3J

7-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

ialnJ)J
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

IknlJ

Det-
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

K-

Pkt
MartBit
m
1360
1392
1404
1416
1428
1440
1452
1464
1476
1488
1500
1512
1524
1536
1548
1560

+lam k

1

1

1
1

1

1

1

1
1

1

1

1

1

1

1
1

=
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

+iam k

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

+)am l{

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

Field

-L;am Ie

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

It In
2172

● 2195 <-Laa
Ima
●lstcc

36
= packet start i ●xii -

● TotiTorentry
Pkt with added 12 fill bits
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lW-3 WUU@WMY
1. 9/17/96 Change title to Group vs Segment terminology.
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

N
Pkt

Mm B
144
152
160
168
176
184
182
200
208
216
224
232
240
248
256
264
272
280
288
296
304
312
320
328
336
344
352
360
368
376
384
392
400
408
416
424
432
440
448
456
464
472
480
468
496
504
512
520
528
536
544
552
560
568
576
584
592

d Start Bit
knwy Tab
Word ‘&el

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Band
1
1
1
1
2
2
2
2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1

s
-

Det
1
2
3
4
1
2
3
4
1
2
1
2
1
2
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
6

FPA DCR Offsets (4400 bits)

Offset, He)
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
x.x
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
x.x
xx
xx

la
Pc

Comments

,#stamp
preamp
postamp
preamp
postsmp
preamp
postamp

preamp

postamp
preemp

postemp
preamp

leferel
Pkt

ltart B

144

152

160
168
584
592
600
608
1024
1032
1040
1048
1464
1472
1480
1488
1904
1912
1820
1928
2344
2352
2360
2366
2784
2792
2800

3224
3232
3240
3248

3672

4104
4112
4120
4128
176
184
182
200
616
624
632
640
1056
1064
1072
1080
1486
1504
1512
1520
1936

E!?Q@
wbrnoryTabi
Word Oliset

o
1
2
3
55
56
57
58
110
111
112
113
165
166
167
166
220
221
222
223
275
276
277
278
330
331
332
333
385
386
387
386
440
441
442
443
495
486
497
488

4
5
6
7

59
60
61
62
114
115
116
117
169
170
171
172
224

i/Det

Band
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Det
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

5t9i

Pc
Comments
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

M by
Pkt

;tart Bi
F

608
616
624
632
640
646
656
664
672
660
668
696
704
712
720
728
736
744
752
760
768
776
764
792
800
808
816
824
832
840
848
856
664
872
880
868
896
904
912
920
928
936
844
952
960
968
976
864
992
1000
1008
1016
1024
1032
1040
1048

t-tstart Bit
AernoryTable

word onset
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
60
81
82
63
64
85
66
87
66
89
90
91
92
93
94
95
86
97
96
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

T30-49705&r offsets

Band
1
1
2
2
2
2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1

5

Det
7
8
5
6
7
8
3
4
3
4
3
4
3
4
3
4
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
9
10
11
12

FPA DCR Offsels (4400 bits)

wordsx81
DCR

Offset, Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

5

Pc
Comments

,#stamp
prearnp

poatamp
preamp
postamp
preamp
postamp
preamp

preamp

postamp
prearnp

xx

2 of 11

Iefaref
Pkt

iwt Bi
1944
1952
1860
2376
2364
2382
2400
2816
2824
2832
2840
3256
3264
3272
3280
3696
3704
3712
3720
4136
4144
4152
4160
206
216
646
656
1086
1096
1528
1536
1866
1976
2408
2416
2646
2856
3286
3286
3728
3736
4166
4176
224
232
664
672
1104
1112
1544
1552
1984
1892
2424
2432
2664

EQ!QYEi
iemory Tat&

word onset
225
226
227
279
280
281
262
334
335
336
337
389
390
391
392
444
445
446
447
489
500
501
502

8
9

63
64
118
119
173
174
228
229
283
284
338
338
393
394
448
44!3
503
504
10
11
65
66
120
121
175
176
230
231
265
266
340
341

VDet

Band
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Det
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11
12
13
14

5197
Pc

Comments
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

m
Pkt

X@ B
1056
1064
1072
1080
1068
1096
1104
1112
1120
1128
1136
1144
1152
1160
1168
1176
1164
1192
1200
1208
1216
1224
1232
1240
1248
1256
1264
1272
1280
1286
1296
1304
1312
1320
1328
1336
1344
1352
1360
1368
1376
1384
1392
1400
1408
1416
1424
1432
1440
1448
1456
1464
1472
1480
1488
1496
1504

(t Start Bit
hrnoryTabl
Word Offset

114

115

116

117
118

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
136
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
158
160
161
162
163
164
165
166
167
166
169
170

Band
T

2
2
2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2

G
-

Det
9
10
11
12
5
6
5
6
5
6
5
6
5
6
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
13
14
15
16
13
14

FPA DCR Offsets (4400 bits)

Iwordsx8
DCR

Offset,Hex
xx
xx
XX
XX
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
XX
xx
XX
xx
xx
xx
xx
XX
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
XX
xx
XX
XX
xx
xx
XX
xx
xx
xx
xx
xx
XX
xx
xx
xx
xx
XX
XX
xx
XX
xx

ts
Pc

Comments

@stamp
preamp
postamp

postamp
preamp
postamp
prearnp
postamp
preamp
postamp
presmp

lefera
Pkf

MartB

3312
3744
3752
4184
4192
240
248
660
668
1120
1128
1560
1566
2000
2008
2440
2448
2660
2888
3320
3328
3760
3766
4200
4206
256
264
696
704
1136
1144
1576
1584
2016
2024
2456
2464
2896

3336

3776
3784
4216
4224
272
260
712
720
1152
1160
1592
1600
2032
2040
2472

S!?!w!2
hmory Tab

Word~Sd

395
396
450
451
505
506
12
13
67
66
122
123
177
178
232
233
287
268
342
343
397
396
452
453
507
508
14
15
69
70
124
125
179
180
234
235
268
290
344
345
398
400
454
455
509
510
16
17
71
72
126
127
181
182
236
237
291

met

&ncJ
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7

Det
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11

5/9

Pc

Comments
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

Sort b

r

Pkt
start B

1512
1520
1528
1536
1544
1552
1560
1568
1576
1584
1592
1600
1608
1616
1624
1632
1640
1648
1656
1664
1672
1680
1688
1696
1704
1712
1720
1728
1736
1744
1752
1760
176a
1776
1784
1792
1800
1808
1816
1824
1832
1840
1848
1856
18W
1872
1880
1886
1896
1904
1912
1920
1928
1936
1944
1952
1860

c1Starl Bit
kmory Tab
word Offsel

171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
18a
188
180
191
192
183
184
185
186
197
188
188
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

Band
7

2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2

Det
15
16
7
8
7
8
7
8
7
8
7
8
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
17
18
19
20
17
18
19
20

FPA DCR Offsets (4400 bits)

I wo~s x 6

DCR
Offset, He>

xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

s
Pc

Commenti

Mamp
‘earnp
Mamp
reamp
ostamp
reamp
ostamp
reamp

Dstamp

reemp
ostamp
reamp

lefem
Pkt

Xert B
2460
2812
2920
3352
3360
3792
3800
4232
4240
288
728
1168
1608

2488
2828
336a
3808
4246
286
736
1176
1616
2056
2496
2836
3376
3816
4256
304
744
1184
1624
2064
2504

3824
4264
312
752
1192
1632
2072
2512
2852
3392
3832
4272
320
760
1200
1640
2080
2520

3400

>sort by Bi

kmory Tebl

Word~SOt

282
346
347
401
402
456
457
511
512
18
73
128
183
238
293
348
403
458
513
19
74
128
184
238
294
349
404
458
514
20
75
130
185
240
295
350
405
460
515
21
76
131
186
241
286
351
406
461
516
22
77
132
187
242
287
352
407

i/Det

Band
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12

Pet
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8

519
Pc

Comments
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

W
Pkt

;tart B
1966
1976
1984
1992
2000
2008
2016
2024
2032
2040
2048
2056
2064
2072
2080
2068
2096
2104
2112
2120
2128
2136
2144
2152
2160
2166
2176
2184
2192
2200
2208
2216
2224
2232
2240
2248
2256
2264
2272
2280
2286
2286
2304
2312
2320
2328
2336
2344
2352
2360
2366
2376
2384
2392
2400
2406
2416

kt Start Bit
hnory Tabl
word offset

228
229
230
231
232
233
234
235
236
237
236
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
256
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

Band
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3

G
-

Det
9
10
9
10
9
10
9
10
9
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

21
22
23
24
21
22
23
24
11
12

FPA DCR Offsets (’O bits)

I WOtdSX 8
DCR

Offset, Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

s
Pc

Comments

ostamp
rearnp

ostamp
reamp
ostamp
reamp
Ostamp
reamp
ostamp
reemp
ostamp
reamp

Ieferel

Pkt

Xart B

3840

4280
360
600
1240
1680
2120
2560
3000
3440
3680
4320
368
808
1248
1686
2128
2566
3008

4328
376
816
1256
1696
2136
2576
3016

3896
4336
384
824
1264
1704
2144
2584
3024

3904
4344
392
832
1272
1712
2152
2592
3032
3472
3912
4352
400
840
1280
1720
2160

?Sort by B;
Aemory Tabl

word offset
462
517
27
82
137
192
247
302
357
412
467
522
28
63
136
193
248
303
356
413
466
523
B
84
139
184
249
304
359
414
469
524
30
85
140
195
250
305
360
415
470
525
31
86
141
196
251
306
361
416
471
526
32
87
142
197
252

met

Band

12

12

15

15

15

15

15

15

15

15

15

15

16

16

16

16

16

16

16

16

16

16

17

17

17

17

17

17

17

17

17

17

18

18

18

18

18

18

18

18

18

18

19

19

19

19

19

19

19

19

19

19

20
20
20
20
20

Oet
?

10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5

5/s
Pc

Comments
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

;Olt by
Pkt

Nat Bi
2424
2432
2440
2448
2456
2464
2472
2480
2486
2496
2504
2512
2520
2528
2536
2544
2552
2560
256a
2576
2584
2592
2600
2608
2616
2624
2632
2640

2656

2672
2680
2868
2696
2704
2712
2720
2728
2736
2744
2752
2780
2768
2776
2784
2792
2800
2808
2816
2824
2832
2840
2848
2856
2864
2872

K Stari Bit
Mnrxy Tsbl
word offset

265
286
287
288
289
280
291
292
283
294
285
296
297
296
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
338
340
341

Band
4
4
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
28
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4

5

Det
11
12
11
12
11
12
11
12
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

25
26
27
28
25
26
27
28
13
14
13
14

FPA DCR Offset% (4400 bits)

I WOrdSX 8
DCR

Offset, Hex
xx
xx
xx
xx
XX
XX
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
xx
xx
xx
xx
xx
XX
XX
xx
xx
XX
xx
xx
XX
XX
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
XX
XX
xx
XX

s
Pc

Comments

Wamp
lreamp
ostamp
mamp
iostamp
marnp
ostamp
reamp
ostamp
w3arrrp
damp
mamp

leferer
Pkt

Mart8i
2600
3040
3480
3920

408
848
1286
1728
2188
2608

3488
3928
4368
416
856
1296
1738
2176
2616
3056
3496
3936
4376
424
664
1304
1744
2184
2624
3064
3504
3944

432
872
1312
1752
2192
2632
3072
3512
3952
4392
440
860
1320
1760
2200
2640
3060
3520
3960
4400
448
688

S!mL&
knory Tsbk
WordOffset

307
362
417
472
527
33
88
143
198
253
308
363
418
473
528
34
89
144
199
254
309
384
419
474
528
35
90
145
200
255
310
365
420
475
530
36
91
146
201
256
311
366
421
476
531
37
92
147
202
257
312
367
422
477
532
38
93

i/Det

Band
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
26

&

Det
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2

5/9;

Pc
Comments
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m
Pkt

Marl B
2880
2888
2896
2904
2912
2820
2928
2936

2852

2976
2884
2892
3000
3008
3016
3024
3032
3040

3056
3064
3072
3080
3088
3096
3104
3112
3120
3128
3136
3144
3152
3160
3168
3176
3184
3192
3200
3208
3216
3224
3232
3240
3248
3256
3264
3272
3280
3288
3296

3312
3320
3328

c1Start Bit
Mmry Tsbl
Word Ofiset

342

343
344

345
346

347

348

349

350

351

352

353
354

355

356
357

358
359

360

361

362

363

364
365

366
367

368
369

370
371

372
373

374

375

376

377

378

379

380

381
382

383

384

365
386

387

388

389

390

391

392

383
394

385
386

397
398

TABLk 304. MODIS ENtilNtkFUNti GHWUP 1 PAUKk I 1 DA I A FlkLU

FPA DCR Offsets (4400 bits)

~
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4
5
5

c
-

&
13
14
13
14
13
14
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

29
30
31
32
29
30
31
32
15
16
15
16
15
16

Iworclsx8
DCR

Offset,Hex
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

s
Pc

Comments

,.ostamp

/prearnp

preamp
postamp
preamp
postamp
preamp
postamp
preamp
posiamp
prearnp

xx

lefera
-%-
Nart B
1328
1768
2208

3088
3528

456
886
1336
1776
2216
2656
3086
3536
3976
4416
464
804
1344
1784
2224

3104
3544
3984
4424
472
912
1352
1792
2232
2672
3112
3552
3992
4432
480
920
1360
1800
2240
2880
3120

4000
4440
488
496
928
836
1368
1376
1808
1816
2248

2 sortby R
kmory Tabl

word olfset

148

203
258
313
368
423
478
533
39
84
149
204
259
314
369
424
479
534
40
95
150
205
260
315
370
425
480
535
41
86
151
206
261
316
371
426
481
536
42
97
152
207
262
317
372
427
482
537
43
44
98
99
153
154
208
209
263

YDet

Band
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
29
28
28
29
29
29
28
29
28
30
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31

Det
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
1
2
2
3
3
4
4
5

5/9
Pc

Comments

2stamp
reamp
2stamp
wamp
wamp
camp

camp
Marnp
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TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

Sort by
Pkt

startB
3336

3352
3360
3366
3376

3392
3400
3408
3416
3424
3432
3440

3456
3464
3472
3480

3486
3504
3512
3520
3528
3536

3552
3560
3566
3576
3584
3582
3600
3608
3616
3624
3632
3640

3656
3664
3672
3680

3686
3704
3712
3720
3728
3736
3744
3752
3760
3768
3776
3784

d Start Bit
hrnc+y Tati

word offset

398
400
401
402
403
404
405
406
407
408
408
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
436
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455

Band
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4
5
5
6
6

G
-

Det
15
16
15
16
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
33
34
35
36
33
34
35
36
17
18
17
18
17
18
17
18

FPA DCR Offsets (4400 bits)

Iwordsx8
DCR

Offset, He)

xx

xx
xx

xx

xx

xx

xx

xx
xx

xx
xx

xx

xx

xx

xx
xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

XX
xx

xx
xx

xx

xx

xx

XX

xx
xx

xx
xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx

xx
XX

s
Pc

Comments

ostamp
reamp

reamp

reamp
ostamp
reamp
ostamp
reamp

lefem
Pkt

;tart BI

2256

2696
3128
3136

3576

4016

504
512
944
852
1364
1392
1824
1832

2272
2704
2712
3144
3152

3582
4024
4032

4472
520
528
960
968
1400
1408
1840
1648
2280
2286
2720
2728
3160
3166
3600
3608
4040
4048

536
544
976
864
1416
1424

Ss?!Q?@
krnofy Tsbl

WordOffset
264
318
319
373
374
428
429
463
484
538
538
45
46
100
101
155
156
210
211
265
266
320
321
375
376
430
431
465
486
540
541
47
46
102
103
157
158
212
213
267
268
322
323
377
378
432
433
487
486
542
543
49
50
104
105
159
160

~

Band
31
31
31
31
31
31
31
31
31
31
31
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
34
34
34
34
34
34

5/9
I Pc

6 postamp
6 preamp
7 postamp
7 preamp
8 postamp
8 preamp
9 postarnp
9 preamp
10 postarnp
10 preamp
1 postarnp
1 preamp
2 pcdamp
2 preamp
3 Po6tamp
3 preamp
4 postamp
4 preamp
5 postamp
5 preamp
6 -w
6 preamp
7 postarnp
7 preamp
8 postamp
8 preamp
9 postarnp
9 preamp
10 postarnp
10 preamp
1 postamp
1 preamp
2 postamp
2 preamp
3 postamp
3 preamp
4 postamp
4 preamp
5 -m
5 preamp
6 postamp
6 prearnp
7 postamp
7 preamp
8 postamp
8 preamp
9 postarnfl
9 preamp
10 postarnp
10 preamp
1 POstamp
1 preamp
2 postamp
2 preamp
3 postamp
3 preamp
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I A5Lk 30-4. MUNS tNGINttHING GHUUP 1 PAGKL I 1 UA I A hltLLJ

Sa!#

Start B
3792
8800
3806
3816
3624
3832
3640

3856
3864
3672
3680
3866

3904
3912
3920
3928
3936
3944
3952
3960
3966
3976
3964

4000
4008
4016
4024
4032
4040
4048
4056
4064
4072
4080
4068
4096
4104
4112
4120
4128
4136
4144
4152
4160
4166
4176
4184
4192
4200
4208
4216
4224
4232
4240

(t startBit
hmory Tabl
wordoffset

456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
460
481
462
463
464
485
486
487
486
469
490
491
492
468
494
495
496
497
468
496
500
501
502
503
5a4
505
506
507
508
509
510
511
512

T30-497o5 &r offsets

Band
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4
5
5
6
6
7
7

4
-

Det
17
18
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
37
36
39
40
37
36
39
40
19
20
19
20
19
20
19
20
19
20

FPA DCR Oifssts (4400 bits)

IJvordsx8

DCR
Offset, Hel

xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
m
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
xx
xx

s
PC

Comments

ostamp
reemp
ostamp
reemp
ostsmp
reamp
ostamp
reamp
ostamp
reemp
Dstamp
reamp

9 of 1

lefere
T

;tan B
m

1664

2304
2736
2744
3176
3184
3616
3624
4056
4064
4496
4504
552
560
992
1000
1432
1440
1872
1880
2312
2320
2752
2760
3162
3200
3632
8640
4072
4080
4512
4520
568
576
1006
1016
1448
1456
1666
1896
2328
2336
2766
2776
3208
3216

3656
4066
4096
4528

336
776
1216

\ Sort by BI
IemoryTsbl
word offset

214
215
269
270
324
325
379
380
434
485
469
490
544
545
51
52
106
107
161
162
216
217
271
272
326
327
381
382
436
437
491
492
546
547
53
54
108
109
163
164
218
219
273
274
328
328
363
364
438
438
463
494
548
549
24
79
134

ilDet

~
34
34
34
84
34
34
34
34
34
34
34
34
34
84
85
35
35
35
35
35
35
35
35
35
35
35
35
35
85
35
35
35
35
35
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
86
36
36
36
36

13H
13H
13H

4 preamp
5 @w
5 preamp
6 -w
6 preamp
7 pcstarlql
7 preamp
8 postamp
8 preamp
9 postamp
9 preamp
10 postamp
10 preamp
1 postamp
1 preamp
2 postarnp
2 preamp
3 postarnp
3 preamp
4 postamp
4 preamp
5 postamp
5 preamp
6 postamp
6 preamp
7 postemp
7 preamp
8 postsmp
8 preamp
9 postamp
9 preamp
10 postamp
10 preamp
1 postamp
1 preamp
2 postamp
2 preamp
3 pstamp
3 preamp
4 ptamp
4 preamp
5 postemp
5 preamp
6 postamp
6 preamp
7 postamp
7 preamp
8 postamp
8 preamp
9 postamp
9 preamp
10 postamp
10 preamp
1
2
3

11323 151840 REV B SHEET 30-39



TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD

;Ort by

Pkt

;tarl Bi
a

4256
4264
4272
4280
4266
4286

4312
4320
4328
4336
4344
4352
4360
4368
4376
4364
4392
4400
4408
4416
4424
4432
4440

4456
4464
4472

4466
4498
4504
4512
4520
4528
4536

●Pkten

t StartBit
kmory Tsble
Word Offset

513

514
515

516
517

518
519

520
521

522

523

524

525

526

527
528

529

530

531

532

533

534

535
536

537

536

539
540
541
542
543
544
545
546
547
548
549

)it .4543. !

Band
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36

=

5!

Det

10
10

10

10

10

10
10

10
10

10

10

10
10

10

10

10

10
10

10

10

10
10

10
10

10

10

10

10

10

10

10

10

10
10

10

10

10

14 to oh

FPA DCR Offsets (4400 bits)

lwordsx8t

DCR
Offset, Hex

xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
x.x
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

s
Pc

Comments

,postsmp
preamp
postamp
preamp
poatamp
preamp
postamp
preamp
postamp
preamp
postamp

xx preamp

lin 100s1field tit

?eferen
Pkt

;tartBit
1656
2096
2536
2876
3416
3656
4286
328
766
1208
1646
2086
2528

4266
352
792
1232
1672
2112
2552
2992
3432
3672
4312
344
764
1224
1664
2104
2544
2964
3424

4304

s Sort by Ba

knory Table

Word ~SSt

189

244
299
354
409
464
519
23
78
133
1s8
243
296
353
408
463
518
26
81
136
191
246
301
356
411
466
521
25
60
135
190
245
300
355
410
465
520

ilDet

Band
13H
13H
13H
13H
13H
13H
13H
13L
13L
13L
13L
13L
13L
13L
13L
13L
13L
14H
14H
14H
14H
14H
14H
14H
14H
14H
14H
14L
14L
14L
14L
14L
14L
14L
14L
14L
14L

Det
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10

5/9

Pc

Comments

Note& (lh& tile also relates to 1553 bus memory locations, see Note 3)
1. Table indioatesDCR offset values for the FR to download to the FAM and SAM calculated on a per scan
basis. Calculationscompare FPA sensor data of BB view with ideal BB radiation for particulartemperature and
band. If the PC or PV DCR prooess has been commanded Off, the last processed values will continue to be
downloaded each soan.

2. Field contains 550x 8 bits = 4400 bits total, and includes DCR offsets for all detectors (all 1km IFOV’S,
including13Hi/13Lo and 14Hi/13L0, multipledetectors related to the 250m and 500m IFOV’S, and separate
preamp and postamp DCR values for PC Bands 31-36).

3. In Table 10-24, Memory Table 1 Offset locations are shown in Column 2 as Word-Offsets from zero Iooation
for use in 1553 Bus upload or download (16 bit memory words). Memory Table 4 for PV Gains is organized in
the same relationwith blanks where fixed gain PC data would appear.

T30-#9705&r offsets 10 of 11 11323 151840 REV B SHEET 30-40



TABLE 30-4. MODIS ENGINEERING GROUP 1 PACKET 1 DATA FIELD
FPA DCR Offsets (4400 bits)

Sort by Pkt Start Bit 550 words x 8 bits Reference Sort by BandDet 5197
Pld MemoryTsble DCR Pc Pkt MemoryTabia Pc

start Bit Word Offset Band Det Offset, Hex Comments start Bit word Orfset Band Det Comments

J304 CMWQHMIY
1. 9/17/96 Change title to Group vs Segment terminology.
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TABLE 30-5A. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
EARTH ENCODER TIME DATA (1248 bits)

.78 words x 16 btis (24 data words+ 54 fill words with O value). 5197

● Time betvm
Pkt

stari Bit
144
160
176
192
208
224
240
256
272
288
304
320
336
352
368
384
400
416

432
448
464

480
496
512
528
544
560
576

.

.
●

I every 10Oth
Time Count
Hex, 16 bits

~

.

.

.

.

lirror encoder pulse over eaRh view.

NL?kS
1. Nominal period of encoder counts is 180.32 W.
2. Nominal 100 count interval= 18,032 ps.
3. ‘“ ‘_’L- .- _-l .- I--:1*-A- #l:-L* a\Al :--l.. --...*,.4:--

4.

5.
6.

10 ms uses m racwzxe IIlgrlt wv III IpIGI I IGI ILdUUi I.

Some powers of2:2A14 = 16384, 2*15= 32,768,
ZA16 = 65,1J36.

See Pkt bit 119 for mirror side ID (O=side 1, 1=side 2).
Count begins 2 FD times (333.333 I@ before earth FD
collects begin. The first 100-group report occurs about 19
FD times after first formated FD is complete. Which takes 30
collect FDs to assemble

.

1344

1360
1376

‘Id end bti = 1391. Subtract 144 to obtain local field bit.

T30-5 A Chanae History
1. 9/17/96 Change title to Group vs Segment terminology.
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TABLE 30-56. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD

IOwordsxl
Pkt Enc
start Bti

-

1408
1424
1440
1456
1472
1488
1504
1520
1536
1552
1568
1584
1600
1616
1832
1648
1664
1680
1696

1712

1728

1744

1760

1776

1792

1608

1824

1840

1856

1872

1888

1904

1920

1936

1952

WEWSECTOR DEFINITIONS DATA (640 bits)

>its
View Mirror I SMA Enc[ Hex Count Decimal

Sector

SD

SD 1 A o 0

SD 1 B 36B7 14007

SD 1 B 17 23

SD 2 A 16AC 5804

SD 2 I A o 0

SD 2 B 1667 5815
SD 2 B 17 23

SRCA I 1 A 38EB 14571

SRCA I 1 I A I 1A I 26
SRCA 1 B 38F7 14583
SRCA 1 B 16 22
SRCA I 2 A 18EB 6379
SRCA 2 I A I 1A I 26
SRCA 2 B 18F7 6391
SRCA t 2 B 16 22

BB 1 A 3AEC 15084
BB 1 A 10 16

BB 1 B 3AF8 15096

BB 1 B c 12

BB 2 A lAEC 6892

BB 2 A 10 16

BB 2 B 1Al=a 6904

BB 2 B c 12

space 1 A 3D9C 15772

space 1 A 14 20

Spaca 2 B 1DA8 7592

space 2 B F 15

Earth 1 A 1A6 422

Earth 1 A 7 7

1 B 1B2 434

Earth 1 B 2 2

Earth 2 A 21A6 8614

Earth 2 A 7 7

Esrth 2 I B I 2162 I 8626

Earth 2 B 2 2

1968

1984

2000

2016

● Pkt end bit= 2031. Subtract 1392 to obtain local field bit.

5197

Enc/Vem
Data

-
Vem
Enc
Vem
Enc

Vern
Enc
Vem
Enc
Vem
Enc

Vem
Enc
Vem
Enc

Vem

Enc
Vem
Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem

Enc

Vem
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rw2s
1. Encoder& vernier counts are 16-bit words each, or 640 bits total.
2. As listed, Pkt bit locations increment, alternating between Enc Start Bit and Vrn

Start Bit.
3. Encoder counts are interger number of 180.32 ps encoder pulses from mirror Index.
4. Vernier counts are integer number of 6.66 ps (0.02 lFOV@.Mkm) vernier pulses.
5. Sum of encoder and vernier counts define start of view sector. Once synced, there

are three FD reset sample settling times before collects start.
6. Figure 30-1 indicates how many 333.333P.s FD are collected across each view.

T30-56 Chanae History
1. 9/17/96 Revise title to Group vs Segment terminology& mesh encoder/vernier COIS.
2. 4/97 EO1 122D incorporations for Rev B to SD, SRCA & BB encoder view starts.
3. 4/97 Direct Rev B change to decrease Space View start by 30 encoder counts.
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TABLE 30-5C. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
VIEW SECTOR ACTUALS (384 bits)

40 WOrdS X 16 bits

Pkt Enc view Hex
startBit Sector Parameter Value

2032 SD Enmder Xxxx

2048 SD Vernier

2064 SRCA Encoder Xxxx

2080 SRCA Vernier

2096 BB Enmder

2112 BB Vernier

2128 Space Encoder Xxxx

2144 Space Vernier

2160 Earth Encoder

2176 Earth Vernier

2192 Mirror Side [2] x

2196 SM Elec Side [3] x

2200 216 Fill B~ [4] na

5197

● Pkt end bit= 2415. Subtract 2032 to obtain local field bit.

NQtes:
1. This table reflects the actual in-use subset of Table 30-5B. It includes any

test delta encoder or vernier counts. Values rotate scan by scan.
[2] Mirror side: O=side 1, 1=side 2.
[3] SM Elec side: O=side A, l=side B.
[4] Fill bits assure the next field start (Eng Data) is the same as for the EM.

J30-5C Wuudism
1. 9/17/96 New table.
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (1792 blta) - BB, FAM, SAM, SDSM& SRCA Data

User Interwt maybe Ilmltadto Columns 1,2& 7-- S88 Notes at table bottom for description of columns. 5J’97
1 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I

pf
Chgs

I w Approx Tlmy 3cale mrny Aniog Hw Hw De;gn
Subsystem Mnemonic Narna Ran~ & Llmlt Remarks Type Mux Addr/Raad Data Unique ID

BB lR_BB_HTFtA_CURR 8 2416 otol,25A T20-6 ~BBHtrA current(bang-bangSW oonfroller):SW echoh HK T2@2 \ A A COO03/COO04 5572 \ MM09A01T
BB lR_BB_HTRB_CURR 8 2424 0 to 1.25A T20-5 ~BBHtrB current[bang-bangSW oonfroller~SW echoin HK T20-2 ~ A A COO03/COO04 5773 ~MM09A19T
BB TP_BB_TEMPOl 12 2432 270K to 320K T20-6 @bo BBtew SW echoin HK T2W2 ;p PB C4)O03/COO04 XOOB ~CEOIAOIT

BB TP_BB_TEMP02
1

12 2444 270K to 320K T20-6 @bo BBte~ SW who in HK T2@2 !p PB cooo3/cftoo4X08B ~CE01A02T

0003/COO04 XIOB ] CE01A03T

l#ofl Pfrfw’” – ‘-”’

I BB TP BB TEMP03 12 2456 270K to WOK T20-6 ~~c BBtertqxSW who In HK T20-2 ! P PB (1

Po4 12 2408 270K to WOK T20-6 !Wc BBte~ SW eohoin HK T20-2 ;p PB L ---------

Po5 12 2480 270K to WOK T20-5 @o BBterqx SW who In HK T2&2 P PB Coowcoo(

P06 12 2492 270Kto WOK T20-6 @bc BBtenqxSW echoin HK T20-2 ~ P PB COoowoo(
P07

8
12 2504 270Kto320K T20-8!OboBBMm SW echoin HK T2&2

—.– , ---------
:p PB CQOOWC4)O04X30B ! CEOIA07T

BB TP:BB:TEMI
BB Tl_BB_TEMl
BB TP_BB_TEMl
BB TP_BB_TEMl
BB TP_BB_TEMP08 12 2S16 270K to 320K T20-8 !ObcBBterrp;SW etio In HK T20-2

BB TP_BB_TEMP09 12 2528 270K to WOK T2@6 @bo BBte~ SW eohoin HK T20-2

BB Tl_BB_TEMPl O 12 2640 270K to 320K T20-3 @bc BBteqx SW echoin HK T2@2 ip 1% Cooowcoof

BB TP BB TEMP11 12 2552 270K to WOK T20-S ~OboBBtenqxSW eohoin HK T2&2 1P P- 3
P12 12 2504 270K to WOK T20-O ha BBtenw SW edo In HK T20-2 8 P PB C0003/COO04 X58B ! CEOIA12TBB TP:BB:TEMI 5

BB TT_BB_TEMP_AVG 12 2576 27oKto 320K na “@m BBavgternpuwd by FttSW forDCR algorfthmn ~ SW na na na j na I
CP SS_CP_VALENG_FMT

I
Pc VR_PC_B31 CIO_DCR 8 2589 -2.5 TO 2.5V T2&5 ~FAMAFO

PC VR_PC_B31 C09_DCR 6 2597 -2.STO 2.5V T2W5 ~FAMAFOIW ttmyreauffof FR databuapoafanp DCR ~ APC A COOIMKXO04 0070 ~AFOIAOIT

PC VR_PC_B31 COS_DCR 8 2605 -2.6 TO 2.6V T20-6 ~FAMAFOIW, ftmyruauffof FR databuapoela~ DCR ~ APC A (XKt03/(XtO04 0070 ! AFOIAOIT

I -- — . . .-, ----- ~. -.. , .4PC A C0003/COO04 0070 ! AFOIAOIT

4PC A cxtoo3/cfroo4 0070 : AFOIAOIT

1 2588 na na ~CPvskf formatforengdatato gooverCP-FR M, Valid-l ! SW na na na!nal
16
16

15

15

16

15

15

15

15

16

16

16

15

15

15

15

15

15

15

7,1s

7,16

7,16

7,15

Mrnux thy reauttof FR databuspoatanp DCR ! APC A C4)OOWCOO040070 ! AFOIAOIT I

IPC VR PC B31C07 DCR s 2613 -2.5 TO 2.5V T20-5 !FAMAFOlmux tfmvresultof FR databusooafanmDCR !1

I PC VR PC B31COB_DCR S 2621 -2.5 TO 2.6V T2@5 ~FAMAFOIN fhwyraaulfof FR databusposfa~ DCR !R -

11C05 DCR s 2629 -2.5 TO 2.5V T2tt-6 ~FAMAFOl~ ffrrrjresultof FR databusposfampDCR ~ APC A c0003/c(to64 0070

0-5 ~FAMAFOlmq tfmyreeuttof FR databuspoetampDCR ~ APC A COOOWCOO040070

11C03-DCR 8 2645 -2.5 TO 2.5V T20-5 :FAMAFOl~ ffmyraeulf01 FR data buspoafarqrDCR ! APC A coowcooo4 0070

X3 -2.5 TO 2.5V T2&5 !FAMAFOlnw thy mmdfof FR databusfmefa~ DCR j APC A wo63/cooo4 0070

H -2.5 TO 2.5V T2G5 :FAMAFOIW thy raauttof FR databuapoefampDCR : APC A COOowooo’1 0070

D2mu%thy meuttof FR databusposfa~ DCR ~ APC A COOOS/COO0400F0

PO VR:PCj33

PC VR_PC_B31 C04-DCR s 2637 -2.5 TO 2.5V T2(

PC VR_PC_B3

PC VR_PC_B31 C02:DCR 8 265

PC VR_PC_B31COl_DCR s 208

PC vR_Pc-B32clo_DcR 8 2609 -2.5 TO 2.6V T20-5 :FAMAFO z
PC vR_Pc_B32c09_DcR s 2677 -2,5 TO 2.5V T20-6 ~FAMAF02 muKthy raautfof FR databuspoafa~ DCR ~ APC A C4100WOO04 00F0 j AF02A01T

Pc vR_Pc_B32c0ri_DcR 8 2s65 -2.5 TO 2.5V T20-5 \FAM AF02 rrw$ tlrmj . ------ .--. —..~— -.. z -___ -.--_o4 00F0 ! AF02AoIT

xto03/coo04 00F0 i AF02A01T

-
AFO1. -..

AFOIAOIT

ixiim

AFOIAOIT

AFOIAOIT

AFOIAOIT

AF02A011

v fsdt Of FR databusoaetarm DCFI i APC A COO03KM0

IPC VR PC B32C07 DCR 6 2693 -2.5 TO 2.6V T20-5 ~FAMAF02 muKtimyraauttof FR databuspoafa~ DCR \ APC A a --------- ---- . . ..

)1 -2.5 TO 2.5V T2W5 \FAM AF02 nxix;thy meulfot FR dafabuarmafarrwDCR : APC A COO03KXO04 00F0 : AfPC vR:Pcj32cDo:DcR 8 270

w vR_Pc_B32c05_DcR 8 2709 -2.s TO 2.6V T20-5 !FAMAFO

Pc vR_Pc_B32c04_DcR 8 2717 -2.6 TO

Pc vR_Pc_B32c03_DcR 8 2725 -2.6 TO 2.6V T2&5 :FAMAF02 rrw thy mauttof FR databuspsfanp DCR

PC vR_Pc_B32c02_DcR 8 2733 -2.6 TO 2.5V T20-5 ~FAMAF02 mu~ tknymauttof FR databuspoata~ DCR

D2rnux;thy meulfof FR data buspoafarrpDCR : APC A (X200WCOO04 00F0 ~AF02AOIT
2.5V T20-5 ~FAMAF02 muwtfmymauttof FR dafabuspoafa~ DCR : APC A COOW3/COO0400F0 ~AF02AOIT

~ APC A C0003/C0004 00F0 ~ AF02A01T

; APC A COOOWOO04 00F0 ~AF02AoIT

nO03/COO04 00F0 i AF02A01T

AF02AOIT

‘1 Pc VR PC B32C01 DCR 6 2741 -2.6 TO 2.5V T20-5 iFAM AF02 nrw thw meuttof FR databusooafarmDCR lApc Ac

PC VR:PC:B33C1O:DCR 8 274

w vR_Pc_B33c09_DcR 8 275

Pc vR_Pc_B33cM_DcR 8 2765 -2.6 TO 2.5V T21H ~FAk
J

. . 8
19 -2.5TO2.5V T20-5IFAM AF02 mamflmymaultof FR data busooafanmDCR

-:
i APC A CO068KXO04 00F0 [. . x

)7 -2.STO 2.SV T20-5 ~FAMAF03 mu%timymauffof FR databuarmsfarmDCR : APC A cxroo3/cooo4 0170 i AF03A01T. . 1

WAF03 nsmqtfmymeuttof FR data buapoata~ DCR ! APC A U)O03KOO04 0170 ! AF03A01T
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (1792 bits) - BB, FAM, SAM, SDSM& SRCA Data

pf
Cfrge
7,15

7,16

7,16

7,15

7,15

7,16

7,16

15

15

15

15
15

16

15

15

15

16

15

15

15

15

15

15

16

16

15

15

15

15

15

15

15

15

15

15

15

15

1

User hrterwt maybe limited to Columns 1,2& 7-- Saa Notaa at table bottom for description of columns.
1 2 I 3 I 4 I 5 I 6 I 7 I 6

I #of I Pkt#2 I Approx Tfmy I SoaIe I I Ttmv

sm7
9 10 11 I 12

Analog HW HW Design
Subsystem Mnemonic Narna I Bits lStart Bit I & Limit I Remarks_ _ Ifi Mux

Pc vR_Pc_B33c07_DcR 6 2773 -2.5 TO 2.5V T20-5 :FAM AF03 OSIXthy rasutfof FR databu8poafanp DCR i APC A COO03/COO04 0170 ! AF03AOIT
Pc vR_Pc_B33coE_DcR 8 2781 -2.5 TO 2.5V T2tL5 ~FAMAF03 OXIXti~ maul!Of FR databuapoafaqJ DCR \ APC A COO03/COO04 0170 ~ AF03A01T
PO vR_Pc_B33c05_DcR 6 2789 -2.5 TO 2.5V T2@5 iFAM AF03 roux thy rasuffof FR databuspoafarw DCR ~ APC A cooo3/cooo4 0170 ~ AF03AOIT
PO vR_Pc_B33c04_DcR 8 2797 -2.5 TO 2,6V T20-5 ~FAMAF03 MUV tfmyraauftof FR databusptaq OCR ~ Apc A cJ2003/c4roo4 0170 / AF03AOIT
PC vR_Pc_B33c03_DcR 8 2805 -2.6 To 2.6V T2&5 IFAM AF03 murGthy raauftof FR databuspoafarqrDCR : APC A COoowooo’1 0170 ~AF03A01T

PC vR_Pc_B33cD2_DcR 8 2813 -25 TO 2.6V T20-6 IFAM AF03 rrru~thy resultof FR databuapoafa~ DCR I APC A coofJ3/cooo4 0170 ] AF03A01T

Pc vR_Pc_B33col_DcR 8 2821 -2.5 fi2.5V T20-5 ~FAMAF03 rrrux;timymaul!o! FR databuspoafarrpDCR ~ APC A cooowcooo4 0170 \ AF03AoIT
Pc VR Pc !3!!4(CIO_DCR 8

C09 DCR 8

2829 -2.6 TO 2.6V T2@5 jFAM AF04ONX;ftrmyrssuffof FR data buapoafanpDCR

2837 -2.5 TO 2.5V T20-6 lFAM AF04 OSIX;ttmymuff of FR data buapoafa~ DCR

$5 -2.5 TO 2.5V T20-5 :FAMAF04 OXIXthy reauffof FR databuaposfaq DCR

-2.6 TO 2.5V T20-5 \FAM AF04 O’SIKtlrnymaul!of FR databuapoata~ DCR

31 -2.5 TO 2.6V T20-5 ~FAMAF04 rrxJxti~ rssuttof FR databuspostaq DCR

I-5 jFAM AF04 roux tbnymautfof FR dafa buspoataq DCR

k5 ~FAMAF04 muKttrnymsuffof FR databuspoafa~ DCR

~ APC A COOOWCOO04OIFO ~AF04AOIT

i APC A COOOS/C21004OIFfl i AFnAAn+T

~ APC A cooo3/ca _.. ●

i APC A CXtOOS/COO04OIFO i

. . .. . ---- .
Pc VR_PC_B34(

Pc vR_Pc_B34cD6:DcR 6 2s4

PC vR_Pc_B34c07_DcR 6 2853

Pc vR_Pc_B34c06_DcR 8 286

Pc vR_Pc-B34cD5_DcR 8 2869 -2.5 TO 2.5V T20

Pc vR_Pc_B34c04_DcR 8 2877 -2.5 TO 2.5V T20 .

Pc VR_PC_S34C03_DCR 6 2885 -2.5 TO
z-–.

Pc vR_Pc_s34c02_DcR 8 2893 -2.6 TO 2.5V T20-5 ~FAMAF04 rmuqthy mad! of FR databuspoatanp DCR ~ APC A COO03/COO04 OIFO ~ AF04A01T
Pc VR_PC_S34( 4PC A COO03/COO04 OIFO ] AF04A01T

,
,APCA{

---------- -. .-., .. -.,,-. ,
COO03/COO04 OIFO ~ AF04A01T

CrOM 01FO ?AF04A01T

AF04AOIT

AF04AOIT
-!

I APC A COO03K20004 OIFO :

i APC A COO@3/COO04OIFO ; AF04AOIT
12.5V T2@5 ~FAMAF04 IWX tfrnymaul!of FR databuaPoafaq DCR ! APC A COO03/00004 OIFO j AF04A01T

COl_DCR 8 2901 -2.5 TO 2.5V T2@5 jFAM AF04 MUWff~ mauffof FR databusposfarrpDCR

CIO_DCR

\A. –..
8 2909 -2.5 TO 2.6V T2W5 !FAMAF05 mu%tfnwmauflof FR data busmstanm DCR ! APC At. .

f7 -2.6 TO 2.5V T20-5 ~FAMAF05 OSJKtforymsuffof FR databunpoata~ DCR ~ APC A Coowm... ____ ,
12.5V T20-5 ~FAMAF05 rrruxtfmymaul!of FR databuapasfarrmDCR ! APC A COO03/C6004 0270 !

Pc VR_PC_B35( COOOS/COO040270 I AF05AOIT

w vR_Pc_B35c09:DcR 8 291 DO04 0270 ! AF05AOIT
Pc VR_PC_B35CDS_DCR 8 2925 -2.5 TO . AF05A01T4
PO vR_Pc_B35c07_DcR 8 2933 -2.5 TO 2.5V T26.5 ~FAMAF05 nxq tf~ mauffOf FR data buaposfa~ DCR ~ APC A CXOW/COO04 0270 ~AF05A01T

PC vR_Pc_s35c06_DcR 8 2941 -2.5 TO 2.5V T20-5 ~FAMAF06 rnuKtfrrrymauftof FR databu8poafaqr DCR 1 APC A (20003/00004 0270 j AF05A01T
PC vR_Pc_B35cD5_DcR 8 2949 -2,6 TO 2.5V T20-5 ~FAMAF05 nxuqthy maulfof FR databuspoafampOCR ~ APC A COO03/COO04 0270 ~AF06A0lT

Pc VR_PC_B35f _ . ..— . . mtanyJDCR ~ APC A COO03KXJO04 0270 j AF05A01T
w VR_PC_B35( 8 2965 -2.5 TO 2.5V T2&5 \FAM AF06 rnux timymaul!of FR databuapoafa~ DCR ~ APC A C4)O03/COO04 0270 \ AF05AOIT
Pc vR_Pc_B35c02:DcR 8 2973 -2.5 TO 2.5V T20-5 jFAM AF05 I’MIXtbnymwft of FR databuspoatarrpDCR ~ APC A COOOWCOO040270 ] AF05A01T
PC vR_Pc_B35col_DcR 8 2981 -2.5 TO 2.SV T2&5 jFAM AF05 mu%thy mwff of FR databuaposta~ OCR ~ APC A COOI13KXI064 0270 ~AF05A01T

~5 ~FAMAF06 rrxxqtl~ mauftof FR dafabuama~ DCR I APC A COO03/COO04 02F0 ! AF06A01T

CD4 DCR 8 2957 -2.6 TO 2.6V T20-5 !FAMAF05 MUXttrrwmauttof FF!data busIK

CtX_DCR

Pc VR_PC_B36C10_DCR 8 2989 -2.5 TO 2.5V T2&

PO vR_Pc_s36cr)_DcR 8 2997 -2.5 T02.5V T20-5 :FAMAF( , -------- .-.._..: ----
..– –--

1
Pc

. ..-. . -----,--- “.”- .“
VR Pc 6!!8(

, . .. ““r,”, ,

. . .. . ----- .
Pc VR_PC_B36C07:DCR 8 30’

06 rrxIx tfnruresultO! FR databusooatanmOCR ! APc A Pnnmmmw lMFfliAFlifiAt14T

CDf_DCR 8 3005 -2.5 TO 2.6V T20-5 ~FAMAF06 rrwq tfrnymaul!of FR data buaPoafaq OCR ~ APC A COO03/COO04 02F0 ~AF06A01T

f3 -2.5 TO 2.5V T20-5 jFAM AF06 mu%Ifrnymdt of FR databuspoafampOCR ~ APC A COO&3/COO0402F0 j AF06A01T
21 -2.6 TO 2.5V T2&5 ~FAMAF06 roux;!fMVmsuftof FR data bustxmtarrmOCR I APC A CX3003/COO0402F0 ! AF06AnlT-----. .

06 I’IXIX~ msuffof FR databusposfa~ DCR
t

; APC A COO03/00004 02F0 !

CDIDCR 8 3045 -2.5 TO 2.5V T2&5 ~FAMAF06 MUXffmymsuftof FR dafabuapoata~ DCR \ APC

53 -2.5 TO 2.5V T20-5 iFAM AF06ITNX;ttrrrymsulfof FR databuaoostarrmDCR iAPCAt

Pc VR_PC_B36C06_DCR 8 302

Pc vR_Pc_B36c05_DcR 8 3029 -2.5 TO 2.5V T20-5 ;FAMAF(

Pc vR_Pc_B36c04_DcR 8 3037 -2.5 TO 2.5V T2&5 ~FAMAF06 MUX thy msuftof FR databuaPoataq DCR

Pc vR_Pc_B36(

PO vR_Pc_EL36c02:DcR 8 305

Pc vR_Pc_B36col_DcR 8
. .

3061 -2.5 TO 2,5V T20. ‘

Pv CR_PVLW_S_DELAY 6 3069 0-50 units T205 \PV LWfRregfstrattor
~nlax,I=wqla ; Sw edlo in HK%!O-2 -

,. —––– j AtW A coom/cooo4 0371 ~As10A02T

+ . AF06AOIT

APC A COO03/COO04 02F0 ~ AF06A01T
A COO03/COO04 02F0 \ AF06A01T

24JOOWCOO0402F0 i AF06A01T

AF06AOIT-5 ~FAMAF06 rrruxff~ msuffof FR databuapoata~ DCR j APC A COO03/COO04 02F0 ~/ .- -..
ndetavot A 4or B 10 C&S-ACEowb.D#O-50 ! ._.. . r*-
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (1792 blia) - BB, FAM, SAM, SDSM& SRCA Data

lser hrterwt may be llmltad to Column8 1,2 & 7-- Sea Notaa at table bottom for deacrfptlon of columrw. 5/97

1 2 3 5 6 7 8 9 10 11 12

#of p& Approx Tlmy *le Tfmy Anafog HW HW Design
ubsystem Mnemonic Name Bifs Start Bit Range & Limit Remarks TVPS Mux Addr/Read Data Unique ID

Pv CR_PVNIR_S_DELAY 8 3077 0-50 unit8 ~2G6 jPV NIR regbfrafiwrsanpfedelayofA.2 m B_a C&B-ACEpwb,D#O- i
;50 max, 1.3,33 ~ SW edro In HK T20-2

! APV A COOOWCOO040371 ~AS1OAO2T

Pv CR_PVSM_S_DELAY 8 30s5 MO units T2G5 ~PVSMIR ragiafratbnearr@edelayofA_5 or B.1 1 C&B @, D#IMO \
\max, l=wq.bu ; swedtoin HKT2G2 t APV A U)OCWCOO04 0s71 I ASIOA02T

Pv CR_PVVIS_S_DELAY 8 3093 O@ unlk
iPV VIS regkdrafionrmmptadetayOfA_l or B_7 ~B-AcE #. Dw-

‘20-6 ~w marr,1.3.33 W; SW eohoIn HK T20-2
APV A cooo3/cooo4 0371 ASIOA02T

Pv VR_PVLW_lTIJVKA 8 3101
~PvLWIRSCA ITWKAblaeofA_4 orB.1O C&B-ACE~ in Param ~ Apv A

4.1 tO+4.IV T20-6 ;TW5E

—

COOOWOO04 @371 ] ASIOA02T------

Pv VR_PVLW_VCAL 8 3109 -lo to +Iov ~2w5 :PV LWIRSCA VCAL(ECAL)biaaofA_4 or B_10 C&B-ACEpwtxSW ] Apv A
echoin HK T2@ in paramT30-5E

COOOWCOO040371 ~ASIOA02T

Pv VR_PVLW_VDDA 8 3117 -1OIO+1OV T2W5 ]PV LWIRSCAVDDAbba & A_4 or f3_10C&B-ACE@h ; APV A cooo3/cooo4 0s71 ; AS1OAO2T

Pv VR_PVLW_VDDD 8 3125 -1010 +Iov T20-5 jPV LWIRSCA VDDD biasofA_4 orB.1O C8B-ACE pWb ~ APV A cooo3/cooo4 0371 ~AS1OAO2T

Pv VR_PVLW_VDDOUT 8 3133 -lo to +1OV T20-6 iPV LWIRSCA VDDOUTManof A_4 or B_10 C&WAcE @ ! APV A cooo3/cooo4 (!371 ~AS1OAO2T

Pv VR_PVLW_VDET 8 3141 -25.2 to+25.2V T20-5 ;PV LWIRScAvDET~~C4A_401 B-lo c&B-AcE @I ~ APV A (Xroo3/cooo4 0371 i ASIOA02T

Pv VR_PVLW_VPWELL 8 3149 -lo to +1OV T20-5 ~PVLWIRSCA VPWELLblaaofA_4 or B_10C&B-ACEpti 1 APV A COOOWCOO040371 ] AS1OAO2T

Pv VR_PVNIR_lTlkKA 8 3157 4.1 to +4.lV \PV NIR SCA ITWKAbtaed A_2or B_8 C&B-ACE~ in paramT30- ~ Apv AT20-5 i~= COOOWCOO040371 ~AS1OAO2T
z

I I

8 31s5 -lo to +1OV
T2W5 \~~ NIR SCAVCAL(ECAL)binsofA_2 or B_SC8BACE pwb;SW

; APV
j~ho In HK T20-2 InparamT30-5E i

A COowcoolkl 0371 ~AS1OAO2T

8 3173 -2S.2b +26.2V T2&5 ~PVNIR SCA VDI biaad A_2or B_eC&BACE pwtr : APV A cooo3/cooo4 0371 I ASIOA02T

8 3181 -lo to +1OV T20-6 ~PVNIR SCAVDDAbtaad A_2or B_8C&B-ACE@ ~ APV A COoowooo’1 0371 ! AS1OAO2T

8 3189 -loto+lov T2&5 iPV NIR SCA VDDDblssd A.2 or B_8 mWACE Pti I APV A c4003/cooo4 0371 ] ASIOA02T—
Pv VR:PVNIR:VDDOUT 8 3197 -lo to +Iov T20-5 ~PVNIR SCA VDOOUTblaad A_2 or B_8 C&S-ACE@ j APV A COO03KOO04 0371 ~AS1OAO2T

Pv VR_PVNIR_VDET 8 3205 -25.2 to +25.2V T2@5 ~PVNIR ScAvDI=b~aof A_2018_8 ~B-AcE @ ] APV A cooo3/cooo4 0371 \ ASIOA02T

Pv VR_PVNIR_VGUARD 8 3213 -2.6 to +2.6V T2M ~PVNIR SCA VQUARDbhs OfA_2 or B_8 C8B-ACE pti ~ APV A COOOWCOO040371 ! AS1OAO2T

Pv VR_PVNIR_VPWELL 8 3221 -lo to +Iov T20-5 !PV NIR SCAVPWEU Maad A_2 or B_8C&S-ACEpwtr ~ APV A COOOWCOO040371 j AS1OAO2T

Pv VR_PVSM_lTWKA 8 3229 -4.1 to +4.IV T2w6 !PV SMIR ITWKAbiasofA_6 w B_ll C&Bpm inparamTS15E ~ APV A COOOWCOO040371 ~AS1OAO2T

Pv VR_PVSM_VCAL 8 3237 -lo to +Iov T2W5 ~PVSMIR SCA VCALbiasdA_Sor8.11 C&BP*; in HK T2GZ in
~paramT30-5E

{ APV A1 coom/cooo4 0371 \ AS1OAO2T

Pv VR PVSM VDDA 8 3245 .loto+lov T20-5 iPV SMIR SCAVDDAbbe d A 5 or B .11 C&B h ! APV A cooo3/cQoo4 0371 \ AS1OAO2T

I Pv VR PVSM VDDD 8 3253 -1010 +1OV T2@5 ;PV SMIR SCAVDDD blm OfA_5 w B_l 1 C8B pti ] APV A COOOWCOO040371 ~AS1OAO2T

Pv VRjPVSMj/D 00UT 8 3281 -lo to +1OV T2&5 ~PVSMIR SCAVDDOUT th d A_5 or B_l 1 C&B pwb { APV A COOOWCOO040371 [ AS1OAO2T

Pv VR_PVSM_VDET 8 3269 -25.2 to+25.2V T2@5 ~PVSMIR SCA VDETbi=dA_601 B_l 1 c&B @ i Apv A COO03KOO04 M71 ~ASIOA02T

Pv VR_PVSM_VPWELL 8 3277 -lo to +Iov T2@6 ;PV SMIR SCA VPWELLbinsOfA_6or B_l 1 C&B pWb ] APV A Coowcoorkt 0371 ! AS1OAO2T

Pv VR_PVVIS_llWKA s 32S5 4.1 to +4.lV T2LL5 !PV VIS ITWKAbiaaof A_l or B_7CMI-ACE pti, inparamT30-5E ~ APV A COOOWCOO040371 j ASIOA02T

‘-”’ ““ SCAVCAL(ECAL)biasd A_l or B_7 C8B-ACE pwfxSW
HK T20-z inoaramT30-6E \ APV A COOOSKX)O040371 ~ASIOA02TPv VR_PVVIS_VCAL 8 3293 -lo to +1OV

:rv Vmi
T20-5 iwho in ,

Pv VR PVVIS VD1 8 3301 -25.2 to +25.2V T2W5 iPV VIS ISCAVD1 biaaofA_l or B_7CtiBACE @ : APV A COOWCOO04 0371 ~AS1OAO2T

Pv VR:PVVIS:VDDA 8 3309 -lo to +1OV T20-5 ~PVVIS SCAVDDA blueOfA_l orB_7 C&B-ACEfnvb ! APV A cooo3/cooo4 0371 ~ASIOA02T

Pv VR_PVVIS_VDDD 8 3317 -lo to +Iov T2&5 !PV VIS SCAVDDD Maed A_l or B_7Ctl&ACE pwb ~ APV A COO03K20004 0371 ~AS1OAO2T

Pv VR_PVVIS_VDDOUT 8 3326 -loto+lov T2@5 jPV VW SCAVDDOUT biasd A_l or B_7 CilB-ACE pwb ~ Apv A CXIO03K20004 W71 \ ASIOA02T

Pv1 VR PVVIS VDET 8 SSS3 -26.2 to +25.2V T20-5 iPV VIS SCAVDET biasofA 1 w B 7 C&WACEL)wb ! APV A c4003/cooo4 0371 i AS1OAO2T

I Pv VR PVVIS VGUARD 8 3341 -2.5 to +2.5V T20-5 !PV VIS SCA VGUARDbiaaofA 1or B 7 C&B-ACEwtr ! APV A COOOWCOO040371 : AS1OAO2T
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (1792 bits) - BB, FAM, SAM, SDSM& SRCA Data

(her Interwt maybe Ilm/ted to Columns 1,2& 7-- See Notae at table bottom for cfeecrfpt/on of columns. 5/97

1 2 3 4 5 6 7 8 9 10 12
pf #of Pkt#2 Approx Tlmy 3oale Tfmy Analog HW II/ Design

Chjy3Subsystem Mnemonic Name Bits Stsrt Bit Range & umn Remarks Type Mux Addr/Read Data Unique ID

Pv VR_PVVIS-VPWELL 8 3349~ -1010 +Iov ~ APV A coorJ3/cooo4 0371 ~ ASIOA02T

3 SM SS_SM_VIEW_SMPLl 2 3357 na Cd 7 kkirrvatkf, O1=SD,IO=DCR, 1I=SUN; dmllarefeppt In HK T20-2 j SW na na na ~ na

3 SM ss_sM_vlEw_sMPL2 2 3359 na Cd 7 ~00=invefid,01=SD, 16=DCR,1I=SUN; aider steppt in HKT20-2 ! SW na na na j na

3 SM ss_sM_vlEw_sMPL3 2 3361 na Cd 7 @O-krvatid,01-SD, 10=DCR,1l=SUN; almiferefepPI In HKT20-2 ~ SW na na na ~ na

9,14 SM VR_SMOl_SMPLl 12 3363 T20-5 T20-5 ~SDSM413nmS1det (Band8); eee T2@5 forecek factoreq iA
1 A COO03/C+10040D7C ] CE04A01T

9,14 SM VR_SMOl_SMP12 12 3375 T20-5 T2@5 @DSM 413nmSi det (Band8~ aee T20-5 torweb factoreq 1A A COO03/COO04 0D7C \ CE64AOIT

9,14 SM vR_sMol_sMPL3 12 3387 T20-5 T20-6 ~SDSM413nmS1det (Band8); eeeT*5 forecelafactoreq !A A COO03/CO064 0D7C ~ CE04AOIT

14 SM vR_sMo2_sMPLl 12 3399 T2W5 T20-5 @DSM 489nmS1det (Band3~ eee T2W5 forecab factoreq ~A A COOOWOO04 oCFB ~CE04A02T

14 SM vR_sMo2_sMPL2 12 3411 T20-5 T2&5 ~SDSM489nmS1det (Band3); eee T20-5 forscab facfw aq ;A A COO03/COO04 OCFB j CE04A02T

14 SM VR_SM02_SMPL3 12 3423 T20-5 T20-5 ~SDSM489nmS1det (Band3); eee T2W6 faracatafactoreq ]~
: A COOOWCOO04oCFB ~CE64A02T

9,14 SM VR_SM03_SMPLl 12 3435 T20-5 T2W5 @D8M 534nmS1det (Band11);eee T20-5 forde factoraq ~ A A COO03/COO04 0C7A ~CE04A03T

9,14 SM VR_SM03_SMPL2 12 3447 T20-5 T20-5 @DSM 534nmS1def (Band11);aea T2W5 faracatefectrxeq ! A A U)O03/COO04 0C7A ~CE04A03T

9,14 SM vR_sMo3_sMPL3 12 3459 T2@5 T2@5 kDSM 634nmSi det (Band11);eae T20-6 farecafafactoraq ~A A CJ3003/Cl1004 0C7A ; CE04A03T

9,14 SM VR_SM04_SMPLl 12 3471 T26-5 T20-5 $3DSM55SnmSi det (Band4~ eee T20-5 fareoeb factw eq jA A COOOWCOO040BF9 ! CE04A04T

9,14 SM VR_SMD4_SMPL2 12 34s3 T20-6 T2G5 @DSM 558nmS1dat (Band4); eee T2@5 forscab factoreq ;A
: A 00003/COO04 0BF9 ; CE04A04T

9,14 SM vR_sMo4_sMPL3 12 3495 T2@5 T2@5 SDSM 55SnmS1det (Band4); we T2@5 farscab factoreq !A A COO03/COO04 0BF9 ~CE64A04T

9,14 SM VR_SM05_SMPLl 12 3507 T20-5 T2@5 ~SDSM844nmS1det (BandIk eae T2W5 h scab faoforeq !A A COO03/COO04 0B78 } CE04A05T

9,14 SM VR_SMD5_SMP12 12 3519 T20-5 T20-5 @DSM 644nm Si det (Band1);eea T2CL5foracafafactoreq ;A
I A COO03/C-0004 0B78 ~ CE04A05T

9,14 SM vR_sMo5_sMPL3 12 3531 T20-5 T20.5 ~SDSM844nmSi det (Band1);eea T=5 tarmb factoreq !A A fXtO03/COO04 0B78 ~CE64A05T

9.14 SM VR SMI13SMPL1 12 %43 T20-5 T20-5 k3DSM749nmS1det (Band15):me TW5 forwale factorea ~A A COOOWC6064 0AF7 \ CE04A06T.— -- .- .
9,14 SM VR_SMOS_SMPL2 12 3555 T20-5 T20-5 ~SDSM749nmS1det (Band16);aee T2w5 forecafefaotoreq A A COttfWfXO04 0AF7 ~CE04A08T

9,14 SM vR_sMo6_sMPL3 12 3567 T2&5 T20-5 !SDSM 749nmS1del (Band15~ eee T20-5 foraode fectrxeq .;A A COO03/COO04 oAF7 [ CE04A06T

9,14 SM vR_sMo7_sMPLl 12 3579 T20-5 T20-5 \SDSM B61nmS1dat (Band2~ eea T2Ck6farweb factoreq t A A C0tt03/COO04 0A76 ~ CE64A07T

9,14 SM vR_sMo7_sMPL2 12 3591 T20-5 T2G5 @D8M S81nmS1dat (Band2); aee T20-6 farscab factoreq 1A A COOCWCOO040A76 ~CE04A07T

9,14 SM vR_sMo7_sMPL3 12 3603 T2@5 T2W5 \SDSM B61nmS1det (Band2); me T20-5 farmb factoraq 1A A COO03/COO04 0A78 i CE64A07T

14 SM VR_SMOS_SMPLl 12 3616 T20-5 T20-5 @Y3M S05nmS1det (Band17);we T20-6 foreoefefactoreq ~ A A COO03/COO04 09F5 ~ CE04A03T

14 SM VR_SM08_SMPL2 12 3627 T2&5 T2@5 @DSM 905rrmS1det (Band17);see T*5 foracetefaaforeq jA A COO03/COO04 09F6 ~CE64A08T

14 SM vR_sMoB_sMPL3 12 3639 T20-5 T20-5 @DSM 30!hm S1det (Band17);aee T20-5 forecefefacfw aq ~A A COO03/COO04 09F5 ! CE04A03T

8,14 SM VR_SM09_SMPLl 12 3861 T2W5 T21L6 ~SDSM939nrnS1del (19);aee T2W5 fareoelefadm eq ;A A C0603/COO04 0974 ~CE04A03T

8,14 SM VR_SM09_SMPL2 12 3883 T2@5 T20-5 ~SDBM939nmS1det (19);eee T21L5foracetefadar aq A A COOOWCOO040974 ~ CE04A03T

8,14 SM vR_sMo9_sMPL3 12 3675 T2w6 T20-5 jSDSM 933nmS1dot(19);aee T20-5 foracalafader eq ;A
1 A CO063/C6064 0974 : CE&lA03T

~SRlampOn oornbinatiamB#OOO=ndOm OO1.1X1OW,O1O.2X1OW ~
13,15 SR CS SR LAMP USE 3 3887 na Cd 7 !011- 3X1OW:100.IX1W atharcodea=inveltt.Rdtfo later i SW na

I
na na ; na-——

\CS_SR_LAfJPSEtfOm1* j

15 SR lR_SR_lOWLA_CURR 12
~

3690 T20-5 T2&5 ~SRCAlow LerrqJCunent_A=B%SW echoInHKT20-2 ~A A COO03/COO04 68F3 ! MM1OAO2T

15 SR lR_SR_l OWLB_CURR 12 3702 T20-5 T26-5 $3RCAIOW LanvJCurrenf_B=W,SW eohaIn HKT20-2 :1 A A COO03/COO04 5A73 \ MM1OAO5T

15 SR lR_SR_l WLA_CURR 12 3714 T2&5 T20-5 kRCA lW LernpCunent_A=BfkSW echoin HK T20-2 A A fXrO03/COO04 5873 i MM1OAO1T
15 SR IR sn IWI n c[mtn 19 379a T20-5 T20-6 kRCA, lW h~ Current_B=~jSW eohoin HK T20-2.- iA-.. ..._-... .----_-- .... --- --- A COO03KXO04 59F3 j MM1OAO41

15 SR VR_SR_fAMPS 12 3738 T26-5 T2@5 ~fkmrmmvoffegeaorceeatllamprxSW eohokI HK T20-2 1A A COOOWCOO046B74 ~MM1OA221

15 SR VR_SR_SELF_CALl 12 3750 T2&5 T20-5 @RCADidytium apecfrafselfd deteernpb 1 iA A COOOWCOO040872 ~CE03A20T
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DA 1A (1792 bh) - BB, FAM, SAM, SDSM& SRCA Data

UererInterwt may be Ilmltedto Column81,2& 7--Sea Notea at table bottom for description of columns.
1 2 3

5/97
4 5 6 7 8 9

#of
10 11 I 12

Pkt#2 Approx mmy Scale Tlmy Analog HW
Subsystem Mnemonic Name

HW Deslmr
Bits Start Bit W

SR VR_SR_SELF_CAL2 12 3762 T20-5 T20-5 ~SRCA COO02JCOO040872 \ CE03A20T
SR vR_sR_sELF_cAL3 12 3774 T20-5 T20-5 h3RCADkfyrnfumapeofralaaffml dal aarnpta3 A }

SR VR_SR_SPCT_NORMl 12 3786 T20-5 T2&5 LSRCAcoitimatofml,

SR VR_SR_SPCT_NOR!

SR vR_sR_sPcT_NoRM3 12 3610 T20-5 T2W5 @RCA
‘*1

pf

16

15

15

15

16

e & Llmn Remarks~ ITypej jMux Addr/Read I Data I Unfqu~ ID
LDidymfumapeofralaettoatdetsample2 A AI

datfornwnaliin aarnple1 iA A CllnllWCXMMIAO~F!l ! flFnnAmT [

M2 12 379s T20-6 T20-5 !SRCA COffimtdOIml detfornorrnsliztfonasnmla2 iA A

i Wfimattx ml datfornormslfztionasmple3 {A AC

16 I .Cla Un en Cmr! A nAn 10 Q*** T911.E Tmu i~ut of terw afAbilkedSHfconPhofodkdeA la SIS md FBmnlrd, i , . --,. -.. . . . . i....... -i.- -, , . , ._”, ,_” , , “_”_, ,n “ ,. Uu.. .&” “

“-” ~SWwho h HK T20-2 I
n n wuw/(AJuw Dn/a MM lUAWjI

1
15 SR VR_SR_SRC_B_RAD 12 3634 T20-6 T2&5 i~w~mt:~ ~~K~k~~ siliconphdodkde B forS1Smd FB mntrd; ~ A A moo3/cooo4 5AF3 j MM1OAO6T

6,15 SR CR_SR_A_ONE 1 3846 na na jSRCA AON_BOFF=l, AOFF=Oby R crnd jf) 40005 ! MM09D22T

6,15 SR

na A

CR_SR_B_ONE 1 3647 na na iSRCA BON_AOFF=l, BOFF=Oby R and D 40005 B i MM09D23T

6,15 SR
I na

CR_SR_GRAT_CH_AE 1 3S48 na na ~SRCAGrafingrMirror___ __ .._... . . .. . . .. .. .- –.-. -.-.-,, ___ .._

6,15 SR CR_SR_GRAT CH

---- . “ ; ,,”

bee Note 12 /110.13.9.ci! DCE na cow 1 C ~ na

6,15 SR CR_SR_GRAl )CE na Coool 9 I
6,15 SR CR_SR-GFtAl_ _

na
ICE na CO(XM D!na

rCommaHomeA4r/Not-l (seaNata 12 &10.119c); IICF . . Cnmt a:nm I

l_BE 1 3649 na na ~SRCAGraffngMrrorCoamefiOI-IMfholfbt.1(I

T~FH_AE 1 3650 na na iSRCA Grathr@WrrorFinsHomeA.O/Not=l(eea Nota 12 & 10.8.9.c) ~ D

T_FH_BE 1 3s51 na na iSRCA GraffngMrrorFfrmHomeB=OINOI.1(aae Note 12 & 10.8.9.c) 1 D

‘E 1 3S52 na na @RCA IR SouroeOWOFF. 0/1 , (seeNota 12) i DCE rm

E 1 3653 ns na ~SRCALampLevel Low/H~h=0/1, LowisnormalSOL ! SW na

SLIT HOMBE 1 3856

WHL HOMEBE 1 3S60

na

na

“,. ” “r.I ““_”v._wrln ,_” , . . . ,“

-----
cowl 1

na na

I S1SLAMPovervoltageEnablatbl)iasbled=O/11 (aae Note 12) ! DCE na cowl 4 ina

okmntrd to RarYCurrent-O/l(sea Note 12) ~ DCE na Coool 3 1~

6,15 SR CR_SR_lR_SRCOFF

6,15 SR CR_SR_LAMPS_LOWl

8,15 SR CR_SR_LSHDN_ENAE 1 3s64 na na L3RCA

6,15 SR CR_SR_SISFB_RADE 1 3655 na na @RCA sls feedtw
J

6,15 SR CR_SR_SISHTROFF E 1 3656 ne na @ROAS1Sdet HtrON/OFF.Wl (aaeNote 12) ~ DCE na cowl 2 j na

6,15 SR CR_SR_SLIT_HOMAE 1 3657 na na ]SRCASkt HOIneAa.. ._.. ._..._ . .. . . . .. .. ._,

6,15 SR
: --- ..-

CR_SR_

---- . . . , ,,,.

---- . . .—, . DCE na cowl E ~ na

6,15 SR CR_SR_WHL~HOMEAE 1 3659 na na ~SRCASome Wheal fierneA=O/NotHorne.1 (ace Note 12) ! DCE na Coool B ! na

6,15 SR CR_SR_ _ ---- . . .—, --— ..J Coool F~na

W: i -m., na

WJol Harm.1 km Note 12) i nCF .a Cnmi Ainal

na h3RCAStitHomeBdYNd Hmna.1 (sea Nota 12)

na ~SRCASouroeWhastHorMsB=OrNOIHorns-l laea Nda 121 i DCE m

affii co PC CD =OAT @TCDC 40 3s81 m 0.61199S4w cot 7 ~QmtWJirmr mfrabsoluteaiepmunt=D#(16bfta),max~l I!
:(42.OIM*/sfep);Horna4iITord slap;ran rotateSS0”

aw na na na ~
—<

CS_SR_LAMPSE 3
!OFFA4A~_ONE/VVATTI OAIVA~O/VVATT30 = 000/001/010 ~ sw na

3S77 1WI1OWI 20W Ml 7 i

i

!/01 1II 00
na na i na

i
76”/dtm)!o densii ! i

6,15 SR CS_SR_SLIT_STEPE 6
~Slffmtrabeolufeatep=D#(6bffs),max-~ (3.7-.- ..,,- _.-r -...

3S80 D# 0-48 atepa Cd 7 :Retkb, 24atepe~bng Sosn Retkb (tlmyHome),4SatepsJUong ] SW na na ina : na
[TraokRetkb; hardsfopa\uafbeyo+KIO& 46 sfepa ~

~FifterWheel mb absdufastep-D#(7 bifa),max.10u (3”/step);O ~ ~

6,15 SR CS_SR_SRCWH_STPE 7 ~step-NDFftter,20
’66 ‘g 0-119 ‘epa cd 7 isfepa=orderFlt#2

Iafeps=open(thy Home),40 afepa=Oder Filt#l, 60 ~ Sw i i
, 60 atepedXdar Fffr#3,100 afeps.Beamcmnbinec i na na na ; ‘-m

I
jMI atepacan rotate360”

6,15 SR CS_SR_USELIOWXl E 4 3693 10I4

---~

Cd 7 ~SRCAIOWX1 lampusewithB#l/O la ea bitla tsnpa 1,2,3,4

6,15 SR CS_ _

6,15 SR CS_SR_USELl OWX3

.SR.USEL1OWX2E 4 3s97 2014 Cd 7 @RCA IOWX2 lanw usewffhB#l/6 forea bitfor Iamym1,2,3,4 :s

3E 4 3901 3014 cd 7 ~sRcA 1owx3 fampusewithB#vo forea btifor ISWM 1,2,3,4 :,

(1E 2 3905
:-

10I2 Cd 7 @RCA lWX1 farm wfths#llo ea ABfromla- 5.6

.- : .-

: Sw na na na : na I6,16 SR CS_SR_USELIWX

6,15 SR TA_SR_lR_SRC_AE
.-

12 3907 -65 tO+200”C T20-5 ;IR sourceA tamp 1
. ..-

IA U27 CO003/COO04 55F3 \ MM09A06T

6,15 SR TA_SR_lR_SRC_BE 12 3919 -55 to +200’C T20-5 !IR souroeB tenrp A U26 COOWCOO04 4EF3 ~MM09A20T

6,15 SR TA_SR_SRC_A_SPDE 12 3931 43 to tswc T20-6 ~Ta~ ofSilken photodiodaA forS1Srad FBconfrd iA U27 COO03/COO04 5673 ~MM09A07T
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pi
Ohgs

6,15

6,15

6,16

6,15

6,15

6,16

6,15

6,15

10,15

10,15

10,15

10,15

10,15

10,15

10,15

10,15

10,15

10,15

15

TABLE 30-5D, MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (IT92 blta) - BB, FAM, SAM, SDSM& SRCA Data

User Interwt mav ba Ilmlted to Columns f. 2 & 7-- Sss Notes at table bottom for deacffDt/on of columns. 5/s7.
1 2 I 3“14 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I

I #Ot Pkt#2 Approx llmy Scale HW
Subsystem Mnemonic Name Bits Start Bit Range & Limit Remarks Type Mux—

SR 1A SR SRC B SPDE 12 3943 -43 to +65°C T2&5 !Term ofSltlrxmDhofodiodeB forS1Srad FBcontrol iA U27 COOOWO064 58F3 I MM09A08T

SR TP-SR-GRAT-MTTI E 9 3964 -43 to +85 —t406T

SR TP SR GRAT ELEXE 9 3955 -4310 +85°C T20-8 @mtingmotorddveboardfsrrqr 1P UIO COO03/COO04 139B ~CE03A05T i

I°C T20-8 \SRCA grating motor temp 1P UIO 03003/03004 141B \ CE03A

I“C T20-8 jSIS larw rtngIemp ~p U1O COOOWOO04 119B ~CE03ASR TP:SR:LAMP:RINGE 9 3973 4310 +85’

SR TP_SR_MlR2_DETE 9 3982 -43 to +8&c T20-O !Naarsaemdarv

SR TP_SR_MONO_CHSl E 9 3991 -4310 t85”c T20-6 !Mmocfrranator

SR TP_sR_MoNo_cHs2E 9 4txro -4310 +svc T20-8 ~Morwhromsl

7+OIT
~p UIO COOOWCOOM 131B ! CE03A04T---- ..——.,..-----—.-—-.-...- .- .-

1 I
1P UIO COOW./COOO4 14SB i CE03A1 lT [-.. r .-

Iorchrmels2term iP I
1

SR TT_SR_SNOLfTE 9 4fxr9 -4310 +S5”c T20-8 ~Oufputodtimstorof SRCAtenqr ;P
1 U1O COO03/C4tO04 121B \ CE03A02T

AO TA_AO_NIR_FPAE 12 4018 -23 to +S&C T20-8 ~NIRwarm FPAIemp \A U28 COOOWCOO045F75 ~MMI lA2~

AO TA AO VIS FPAE 12 4030 -23 to +8WC T20-8 !VIS WallllFPAterm :A U28 C4)O03/COO045EF5 iMM11A25T

RC TA RC LWIR CFPAE 12 4@f2 82Kto 88K T2w6 !RC LWIRFPAterm rangedriffawithset rroint !A U28 CO063/COO04 5E75 ;MM11A23TI

RC TA_RC_SMIR_CFPAE 12 4054 80K to 100K T2@5 ~RCSMIR FPA fenp; fixedrangeIeqr i A U28 COO03/COO04 5DF5 ]MM11A21T

MF TP MF CALBHD SRE 9 4086 -2310 +SrYC T20-8 ;MF Irwkhternrx-X Cal bkhd belowSRCA mnl;TV we refterm ! P U8 COOOWCOO0419AB ! MFOOALMT

SA TP:SA:A_MTRE- 9 4075 -2310 +SrYc T20-8 ;Smn mfrtempA (noB) 1P UI 1 COO09/COO04 345B j SAOOA02T

SA TP_SA_RCTl_MIRE 12 40s4 -23to+85W T20 :_____ __, ____ . .. . ..= ____ - ._ ~003/COO04 385B ~SAOOA06T% isrm ASSVrnkmr radiathtv uxmlad brmr 1 rrmnitor ~p Ull I

SA TT_sA_RcT2_MlRE 12 4096 -23to +8!Y’C T20-8 ~soanAasymirrorradlattwtyrarqrladterrp 2 monitor ~p U11 COO03EOO04 375B ~ SAOOA07T

xx FILL BITS 4 4108 na na iFitlbtt8b provideaubftekfdhrbibbby 12 to fadlitateHW xfere { n~ na na na \ na

199 <-COI 1 & 9 Totals-> 1696 4111 <-hat PhtM, for 100al field bha aubtrtact 2416. ~ I
‘E” suffixin name dfiferentiates Engineering Packet item from ortginalearns item in 1553 Housekeeping Telemetry.
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (1792 bite) - BB, FAM, SAM, SDSM& SRCA Data

User Interestmay be limitedto Columns1,2& 7-- Sse Notes at tsbla bottom for daaoriptlon of columns. 5/97

1 2 3 4 5 6 7 8 9 10 11
pf #of

12
Pkt#2 Approx Tfmy Scale Ttmy Analog HW HW Design

Ctlgs Subs stem Mnemonic Name Bits Start Bit Ran e & Limit Remarks T Mux, _ ypaY !J Addr/Read Dafs Unique ID,

- (Most entries are processed in similar manner as the Table 20-2A telemetty items.)

1.

2.

3.

4.

5.

6.

7.

8.

9.

Column 1 is Subsystem 2-alpha code defined by 151840 Table 10 or Figure 11. All items are outputted each 1.477 sec scan cycle.

Column 2 Mnemonic Name is 2nd 16 character field of OASIS name. First 16 character field (not shown) contains External Element, which is MOD.
Leading 2 characters indicate:
1st character: C = configuration, I = current, S = status, T = temperature, V = voltage
2nd character: A = active analog, D = pseudo or derived, R = real or raw data, S = flight software generated, P = passive analog.

column 3 indicates the number of bits (status or digital value) for each item.

Column 4 indicates the starting bit location within Engineering 2 Packet Segment#2.

Column 5 provides nominal analog tlmy range.

Column 6 points toreference for analog scale factors and limits.

Column 7 provides remarks. Some items have SW echo in HK T20-2A, or a similar type pt.

Column 8 is a tlmy processing type code: A = active analog direct, APC = analog via 1 of 6 PC muxes (FAM), APV = active analog via 1 of 1 PV mux
(SAM), SW= software.

Column 9 is analog mux processing group on the CP analog telemetry board.

10. Columns 10 & 11 provide analogkiigital hardware hex data address & location. See Table 20-3 for PC& PV mux data locations.

11. Column 12 is a Unique ID for hardware related items.
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TABLE 30-5D. MODIS ENGINEERING GROUP 1 PACKET 2 DATA FIELD
ENGINEERING DATA (1792 bits) - BB, FAM, SAM, SDSM& SRCA Data

User Interwt maybe Iimltad to Cohrmna1,2& 7-- Sea Notaa at table bottom for deacriptlon of columns.

1 2 3 4 5 6 7
pf

8
#of Pki#2 Approx Tfmy Scale Tlmy

Ctlgs Subsystem Mnemonic Name Bits Start Bit Range & Limit Remarks

~ KI = General table notes.
1. 11/24/95 Revised sample delay range on 4 PV FPAs, e.g., CR_PVVIS_S_DELAY to 0-50 from O-63 units of 3.33w.

[2] 11/24 Interchanged data In Columns 5 & 6 so the data is now in the same seuuence as Table 20-2 Tlmv.

3. 1/5/96 Partition CS_SM_MIR_VIEW into 3pt (1/es sample): SS_SM_VIEW_SMPLl, SS_SM_VIEW_SMP~”, SS_SM_VlEW_SMPL3. Chgad CurnC3tarfbits.
4. l/5@6 Update center wavelength values & show related MODIS band in Remarks cot of all VR_SMOX_SMPLl ,2,3.

[5] 5/4/96 Delete Col 3b Table CumBits & renumber Col 3a to 3.
6. 5/4/96 Add 34 SR items as SW aoho from T20-2A. New items have slightly changed name ending in ‘En to distinguish source of signals. Also turn double entry

VR_PC_B33Cl OInto SS_PC_SPARE slot.
Split for chgs since 5/8/96 Initial Releas~

7. 8/12/96 Adjust starting bit locations at start bit 2741 to allow insertion of missing VR_PC_B32COl_DCR, This ripples signal start bits down to start bit 2821,
which is now VR_PC_B33COl_DCR instead of being a Spare.

8. W12/96 Correct Col 11 HW Data location on six SM (SDSM) itemsbeginingat VR_SM09_SMPLl. (3PI 0D7c from OD79 & 3PI 0E7E from OE7D.)
9. 9/16/96 Col 7 Remarks minor chgs to 2 of 9 VR_SMOX_SMPLX detector filter center wavelengths based on measured filter data.

10. 9/1 6/96 Add 81553 bus temperature points a! end out of subsytem sequence. Add suffix E to name to distinguish from HK tlmy.
11. 9/1 7/96 Chg table title from T30-5C to T30-5D, and use Group vs Segment packet terminology.

[12] 11/8/96 provide Info for Columns 5 & 6.
13. 11/8/96 Update SR data for lamp use and mtr position definfions.
14. 12/2A36 Reverse the sequence of Col 11 addsressea on VR_SMOl_SMPLX through VR_SM09_SMPLX.
15. 4/97 Multiple EO1122D incorporations for Rev B. See EO1122D (released 970305) for details (moatfy spare deletions, which affected pkl start bit).
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TABLE 30-6A. MODIS ENGINEERING GROUP 2 PACKET 1 DATA FIELD
CURRENVPRIOR HOUSEKEEPING TELEME77?YDATA(512 B17WEA)

Contains latest 2 rotating 512-bit telemetry fields.

Current 512 bits - with Major Cycie 1 as esmpie

Pkt Major Cyoie 1 #of
Start Bit Word bm

144 ss_cP1553_MAJcYc 6

etc etc

429 FiLL BiTS 35

464 TP_BB_TEMP09H 12

etc etc

579 FiLL_BITS 12

592 TP_AO_VNDiCH_HSG 12

etc etc

655 FILL BITS 1

Prior 512 Bite - with Msior Cvofe Oas samDie.- .
Pkt Major CyoJe O #of

startBit Word btis
656 S_CPl 5~_MAJCYC 6

etc etc

941 FILL_BiTS 35

976 CR_BB_A_PWR_ON 1

etc etc

1103 FiLL_BiTS 1

1104 TP_AO_LWIR_LENS 12

etc etc

1167 FiLL_BiTS 4

5/97

512 Fieid #of Generai Frame Struoture

start-end words Major Cy ofe Borders

000-005 ‘r

etc 1 seo samples

20W 20hVX 16iMN = 320 bits

285-319 repeats every major cycie L

320+31 T

etc 8 seo samples

8W 8Wx16b/W=128btis

436447 repeats every 8 major cycles ~

448459 T

etc 65 seo samples

4W 4Wx16b/W=64bits

511-511 unique each major cycie .1.

512 Fiefd #of Generai Frame Struoture
start-end words Major Cy ofe Borders
000-005 T

etc 1 seo samples

20W 20W X 161JW = 320 bits

285-319 rapests every major cycie 4

320-320 T
etc 8 sec samples

8W 8Wx16bM/=128 bits

447447 repeats every 8 major cycies ~

448457 ‘r

etc 65 sso samples

4W 4wx16b/w=64btis

508-511 unique each major cycie J

!!!Qks
1.

2.
3.
4.

5.

Samples are partial structures for 1553 Major Cycle 1 and Major Cycle O.
Note the general frame structure as shown by right half of table.
Both Pkt start bit location and local 512-bit field statiend locations are listed.
To decode each 512 bit field, determine the major cycle (O-63) from the first word. Then
from Table 20-4 HK Frame Definition determine unique structure for that Major Cycle.

See Table 20-2A for data on individual words.
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TABLE 30-6B. MODIS ENGINEERING GROUP2PACK131 DATA FIELD
CURRENT7PRIOR SK ANCILL4RYDA TA (512 BITSIEA)

CURRENT S/C ANCILLARY DATA (512 BIT’S) 10196

Pkt Start BitI #of Bits Hex Value Word Description Units Format I Scaling

1168 48 Packet Header na na na

1216 1 Secondary Header ID Flag na na

1217 63 Time Stampe microsec C:s na

1280 8 Flag Byte na na na

1288 24 Time Conversion microsec 2C o

1312 32 S/C Position - X meters 2C -3
1344 32 SIC Position - Y meters 2C -3
1376 32 S/C Position - Z meters 2C -3
1406 32 S/C Veleooity- X meterslseo 2C -12

1440 32 S/C Veleocity - Y meterslsec 2C -12
1472 32 S/C Veleooity - Z meters/see 2C -12

1504 4 Reserved

1508 12 Attitude Angle - Roll arcsec 2C o
1520 ~ 4 Reserved
1524 ~ 12 Attitude Angle - Pitch arcsec 2C o
1536 4 Reserved
1540 i 12 AttitudeAngle- Yaw arcsec 2C o
1552 4 Reserved
1556 ~ 12 Attitude Rate - Roll arcsedseo 2C o
1568 ~ 4 Reserved
1572 i 12 AttitudeRate - pitch amseclseo 2C o
1584 ~ 4 Reserved
1588 12 Attitude Rate - Yaw arcsedseo 2C -1
1600 8 MagnetioCoil Current- X Amperes 2C -6
1608 8 MagneticCoil Current- Y Amperes 2C -6
1616 8 MagneticCoil Current- Z Amperes 2C -6
1624 8 Solar ArrayCurrent Amperes us o
1632 8 Solar Position- X na 2C -7
1640 8 Solar Positiin - Y na 2C -7
1648 8 Solar Position- Z na 2C -7
1656 8 Moon Position - X na 2C -7
1664 8 MoonPosition- Y na 2C -7
1672 8 Moon Position- Z na 2C -7
1679 <-End 1st512 bk field See GSFC 420-03-02 GIIS Tables 6-2 & 6-3 fordetails.
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TABLE 30-6B. MODIS ENGINEERING GROUP 2 PACKET 1 DATA FIELD
CURRENTIPRIOR WC ANCILLARY DATA (512 BITBIEX)

PRIOR S/C ANCILLARY DATA (512 BITS) 5/97

Pkt SW Bit #of Bits Value Word Description Units Format SoaIing

1680 48 Packet Header na na na

1728 1 secondary Header ID Flag na na na

1729 63 Time Stampe microsec CDS na

1792 8 flag Byte na na na

1800 24 lime Conversion miorosec 2C o
1824 32 S/C Position- X meters 2C -3
1656 32 S/C Position- Y meters 2C -3
1888 32 WC Position- Z meters 2C -3
1920 32 S/C Veleocity- X meters/see 2C -12

1952 32 SIC Veleocity - Y meters/see 2C -12

1984 32 WC Veleocity - Z meters/see 2C -12

2016 4 Reserved
2020 12 Attitude Angle - Roll arcsec 2C o
2032 4 Resewed
2036 12 Attitude Angle - Pitch arcsec 2C o
2046 4 Resewed
2052 12 AttitudeAngle- Yaw arcsec 2C o
2064 4 Reserved
2068 12 AttitudeRate - Roll arcsedsec 2C o
2080 4 Reserved
2084 12 AttitudeRate - Pitch arcseclsec 2C o
2096 4 Reserved
2100 12 Attitude Rate - Yaw arcseclsec 2C -1
2112 8 MagneticCoilCurrent- X Am~res 2C -6
2120 8 Magnetic Coil Current - Y Amperes 2C -6
2128 8 Magnetic Coil Current - Z Amperes 2C 4
2136 8 Solar Array Current Amperes us o
2144 8 Solar Position - X na 2C -7
2152 8 Solar Position - Y na 2C -7
2160 8 Solar Position - Z na 2C -7
2168 8 Moon Position - X na 2C -7
2176 8 MoonPosition - Y na 2C -7
2164 8 Mmn Position - Z na 2C -7
2191 <-End 2nd 512 bit field See GSFC 420-03-02 GIIS Tables 6-2 & 6-3 for details.
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Table 30-6B Notes .

1. MODIS does not use any of this ancillary data in orbit. It comes from the S/C via 1553 Bus
Subaddress 4, and is placed in the engineering packet for ground use.
2. To convert Current Data Pkt bits to local 512-bit field, subtract 1168.
3. To convert Prior Data Pkt bits to local 512-bit field, subtract 1680.
4. See GSFC 420-03-02 GIIS Tables 6-2& 6-3 for further ancillary notes and details.

Table 30-6B Chanae Histo ry [x]= General Comment.
[1] 9/18/96 Redefine packet start location. Contents are the same.
[2] 10/22/96 Define explicit pkt bit table layout to facilitate IGSE TAC readout algorithm.
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TABLE 30-6C. MODIS ENGINEERING GROUP 2 PACKET 1 DATA FIELD
COMMAND PARAMETER DATA (320 bits)

1 2
6197

3 4 5 6 7 6
pf Parameter #of Prm Pkt Start Field Field

(OASIS Command Name) Bits General Remarks lD# Bit 16-bit Word Cum Bits

7 BB04 SH_BB_HTR_TEMP 12 ~Sets BB heatertemp set point to DffXXXX :
1 1 2192 0 12

CP07 SET_CP_OPER_MODE
~Set Oper Madeto Survfval,Safe, Stencby,OG, Sderrce,Test

3 !(Taet=formattertest pattern for link chaok) ~ 16 2204 0 15

FR07 SET_FR_RATE 1 ~SetsFR rate to B#X=l/0: I=DAY, O=NIGHT ~ 23 2207 0 16

FR08 SET_FR _SCl_APID 11 ~SetSd FPAAPIDD# 064-127in sdenoa pedret header ;5 2208 1 27
7 SR07 SET_SR_LIOWXl 4 ISet Initial lxIOW lampsto B#l/O as ABCDfrom lamps 1,2,3,4 i 20 2219 1 31

7 FR26 SET_FR_PKl_TYPE , \Set FR SalPktto Test-1 ,Normal.O; test creates fixed CCSDS pkt to check ~
;Iink ~ 51 2223 1 32

1 PV05 SET_PVVfS_VCAL 8 iSet PV VIS VCAL volts to -W to +1V (spread over 6 bfnarybtis) j 35 2224 2 40

1 PV11 SET_PVNIR_VCAL 8 !. SetPV NIR VCAL volts to -6Vto +lV (spreadover 8 binarybfis) \ 38 2232 2 48

1 PV17 S~_PVSM_VCAL 8 ~SetPV SMIRVCALto -sV to +lV (spreadover8 binary bits) i 41 2240 3 58

1 PV25 SET PVLW VCAL 8 !Ss! PV LWIRVCALto -8V to +lV (sDreadovar 8 binarv bits] A6 99AR Q IIA

7

7

7

7

.–r

PV06 SET~PVVIS~lTWK_V

., _.._, .“ I . ..” I I

8 ~SetPV VIS ITWKto -2.5V to 4.6V (s~eed over8 binary bits)

.

~ 36 2256 4 72

PV12 SET_PVNIR_lTWK_V 8 ~SetPV NIR . , - —---—-,—---, I I I
PVI 9 SET_PVSM_lTWK_V

-- --- .

8 ~SetPV SMIRITWKto -2.6V to -4.5V (spreadover 8 binarybits)

“.

~ 42 2272 5 86
I

PV27 SET_PVLW_lTWK_V 8 !Set PV LWI . , –. -- - —..-—-,—---,
PV20 S~_PVSM_VDET_V

, .- ----- .-

8 ~SetPV SMIRVDETto OV to-W (spreadover8 bhary bfts) i 43 2288 6 104

PV28 SH_PVLW_VD~_V 8 @et PV LWfRVDETto OV to -8V (spreadover8 bfnarybfts) ~ 47 2296 6 112

FR11 SET_FR_ENG_APID 11 ~SetSoi EngAPID D# 064-127In engineerfrrgpacketheader 7 2304 7 123

SR08 SE _ _ as ABCDfrom lamps 1,2,3,4 ~ 19 2315 7 127

CP04 ENABLE_CP_lMOK 1 !Enafjf~l (Di~ble+) for Cp 5 SSCmonitorof SCCfMOK/sW \ 17 2319 7 128

I ITWKto -2.6V to-4.5V fsareadover8 binarvbti) ! w I 99RA lAi~l

IR fTWKto -2.5V to -4.5V Lwrreadover8 binarvbits) :481 998n I 5 I -––]cm

7 7.SR.L1OWX2 4 jSet initial 2x10WIamDsto Bffl/O

I CP05 DISABLE_CP_lMOK 1 ~Disabfa=O(Enabfa=l) for CP 5 sac monitorof SCC Ik 1 ---- 1 I
TAB

---
1 IFR BB radiatfon-vs-temntable to NarmaUlaat_l/O ~ An 9!wrl n i 90

Mofvsac :171 ?319 171 19r!
I

FR32 S~_FR_BBRADl : . .-– -–-------—----- ..- , ““ I I I

FR33

. ..” . ,-”
: ~, 9391 R 130

FR34 SE

SET_FR_OFFSETTAB 1

T_FR_GAINTAB 1

TEST_FR_BBRAD 12

~FR Offset table to Norma~ast.1/O

RE-
1 I ---

8 131jFR gain table to Nomraf/Test=l/0 ! 62
!Sets fixed BB radiationvalua=X#~ no HKtfrny ~63
!Sets FPAcwkk look flag to 1 in scienceoecketheader ~~

i=

2323

2335
9a!lR

8 143

8 144
R *AA

I FR09 SHT_FR_SCl_QLK 1

ET FR SCI QLK 1FR1o RESI

FRI 6 SET_F~_S~_DE-iY
–e -- ..- -------- ~—-.._. _______ ,- . ..”

7 iSet SRCAview FPAdelay to D#XXX(O-50)0.021FOVa,lkm

,-

12 2336 9 151

FR19 SET_FR_BB_DELAY 7 ~SetBB view FPAdelay to D#XXX(O-50)0.021FOVS,1km \ 13 2343 9 158

CP06 SET_CP_TMF_Bl I I I
DR03 OPEN_DR_UL_LOCK

*- -...

1 jAffowsadvatfrrg any DR unlatchcmd if received just prior to it

. .““

~ 29 2351 9 IM

FR17 SET_FR_SD_DEl . .,–– ——— .— 6
FR20 SET_FR_SP_DELAY

. . ---- .“ ,“.
7 ~SetSpaceview FPAdelay to D#XXX(040) 0.021FOVa,lkm g 14 2359 10 174

PV31 Sm_PV_MEM 1 !Set pv @ive sjde MEMto ROM/RAM,B# 1-ROM, O=RAM \ 50 2386 10 175

!ResetsFPAauick look flaa to Oin sdmma oacketheader ;6

3

3

JS 1 !Set CP TMF Busto B#X-1/0: l=B. O=A 9 I mm I a I 1m I

3

3

LAY 7 !Set SDview FPAdelav to D/#XXX050) 0.021FOVa.lkm ! 11 I 9359 I in I 1R7 I

I FR12 SET_FR_ENG_QLK 1 ~SetsSci Engquick look flag to 1 in engineeringpacketheader
;

8 1 2367 10 L__n--l
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TABLE 30-6C. MODIS ENGINEERING GROUP 2 PACKET 1 DATA FIELD
COMMAND PARAMETER DATA (320 bits)

T30

FR31 SET_FR_ENC_DELTA 14 !Delta rotatesall view collaota,D/l to 14-bitX# by 2sC i 59 2384 12 T 206

PV16 SET PVSMIR ECAL 1 ~PVSMIRA or B elexcalibration.f3#l=ON. O=OFF i 40 2398 17 207

I PV24 SET_PVLW_ECAL 1 ~PV LWIRA or B elexcalibration,S// 1-ON, O-OFF
I

FR37 TEST_FR_PCO

FR36 TEST_FR_PVOl

FR38 TEST_FR_PVG,
Pv3,9 QCT IWVIC N~

IFFSET 16 ~Setsfixed PCoffsetvalue=X#XXYY,whereXX=praamp,YY.postamp !65 2400 13 224

IFFSf3 6 ~Setsfixed PVoffsetvalua=X#XX g84 2416 14 232

iAIN 8 ~SetsfixedPVgainvalue=X#XX ~ 88 2424 14 240

.- --, _, . .,.?_, .STEP 8 \Sets VIS FPAstepcyclesof chrg Injection,D#XXs 46 ~ 67 2432 15 248

T_PVNIR_NSTEP 6 !SetsNIR FPAstepoyclesofchrgInjection,D#XXs 40 i 66 2440 15 256t’_iiii3 SE

;TEP 8 !Sets SM FPAste~cvclasof ohm iniadon. Df#XXs40

‘UB,“ --, _, .-, .,,, ,_-s 1 !Taat onfv, PVSMIRchra subtractionactivesideto 1.ON. O-OFF

I

PV34 SET_PVSM_NS -..
PV35 SET_PVLW_NSTEP

— .— .-

6 ~SetsLW FPAstep ~cles of chrg injection,D#XXs 10 j 70 2456 16 272

3 FR21 SIS_FR_EA_DELAY 7 ~SetEarthviewFPA delay to D#XXX(@50)0.021FOVs,lkm

PVIR == DVSMIR C.Q
j 15 2484 17 279

PV26 Sfl_PVLW_CSUB 1 ~Taatonly-PVLWIRchrg subfraction,aotlveside to 1=ON,O-OFF ~ 49 2472 I 17 281

7 DR04 SH_DR_SVD_UL 1 !SVD unlatchparaffinhk O=ON,1=OFF;Flt SW timer has3 minOFF ! 30 I 2473 17 I 282

7 DR05 SET, DR NAt
7 ncwm c=

!691 2446 I 16 I 264 I

~ 46 2471 17 260 I

7 I DR27 SH_DR_SDD_FS 1 \4th & final FSstep, SDDFS htc O-ON,l=OFR Flf SWtimer has 3 min OFF I 33 1 2476 17 2

D_UL 1 ~NADunlatchparaffinhtr: O-ON, 1=OFF;Flf SW timer has 3 mln OFF i 31 1 2474 I 17 283

.–DR~SDD_UL1 “, ,“” “b r_ 1 ~SDDunlatchparaffinhtc O.ON, 1.OFF; Flt SW timer has 3 min OFF I 32 2475 17 1 284

65

I FR29 SETjFRjPV_fiRCMP
,

1 ~PV DCRComputation:1.ON, O-OFF ~ 52 I 2477 I 17 268

,,, 267

5 t=

FR27

FR45

SET_FR_PC_DCRCMP 1 ~PC DCRComputation:1=ON,O-OFF
Tj
k

FR_SPARE 1 !Was SET_FR_PCDCRpRE [

53 I 2478 I 47 I

56 I 2479 I 17 288 I
5 FR43 FR_SPARE 1 \Was SET_FR_PCDCRDBG ~ 58 2480 16 269

SR04 S~_SR_SIPD_HTR 1 ~TurnsSRCASIS RADSIPDHtrON/OFF- 1/0 ~ 71 2481 18 290

SR09 S~_SR_SIS_FB 1 \Set SRCAS1SFeedback controlto Rediance/Current= 1/0 ~ 72 2482 16 291

SR1O SET_SR_LOV_SHDN 1 ~SatSRCALampOvervoltageShutdownto Enab4dDisabfe=0/1 i 73 2483 16 292

SRI 1 SET_SR_LAMPLEVEL 1 !Sat SRCALamp Levelto HlgMLow= 1/0, Low is normalSOL ~ 74 2484 18 283

SR12 SET_SR_LAMPS 3 ~SefSRCAlampsto OFF/WINIOM/20rW30. j 75 2485 18 296

CP26 SET_CP_LOG_STATE 4 !Sets OPERAND& INSTRUCTIONclassof toads(& dumps) i 77 2488 18 300

FR46 SET_FR_LOG_STATE 4 ~SetsOPERANO& INSTRUCTIONclassof foads(& dumps) ~ 76 2492 18 304

SR21 SET_SR_lR_SRC 1 ~TurnsSRCAIR sourceON/OFF. 1/0 \ 76 2496 19 305

5 FR44 FR_SPARE 1 ~Was SET_FR_PCDCRPOST ~ 57 2497 19 306

7 SR08 S13_SR_Ll WX1 2 ~SetInitial 1xl W lampsto B#l/6 as AB from fampa5,6 ~ 21 2498 19 306

PV04 S~_PVVIS_ECAL 1 ~PV VISA or B elex calibration,St/ 1-ON, O-OFF i 34 2500 19 309

PVIO SET_PVNIR_ECAL 1 ~PV NIR A or B elexcalibration,S// l=ON, O.OFF i 37 2501 19 310
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TABLE 30-6C. MODIS ENGINEERING GROUP 2 PACKET 1 DATA FIELD
COMMAND PARAMETER DATA (320 bits)

1 2 3
5/97

4 5 6 7 8
Parameter #of

A &bsys (
Prm Pkt Start Field Field

OASIS Command Nam~ Bits General Remarks lD# Bit 18-bif Word Cum Bits
8 FR18 SET_FR_SCIABNORM 1 !O=ABNORM,1-NORM for other than MODISabnormalconditions \ 10 2502 19 311

XXX)( FILL_BITS 9 iSparebits for softwarealignment nla 2503 19 320

TG04 RESET~TG
I. .. ———— _

na lAcflve TG Reset-O(FffSW slaps 1,0 for n+ chg; no–gndSET ~rnd~—— 3
—.——__ _____ ____

nla
7

n/a ‘-
FR06 SPARE

nla
r

na !Usedtobe SET.FR_FPA_DCR ! 4 nla nla
7

nla
FR14 SEl_FR_MEM_APID na ~SefSolMemAPIDD# 064-127In memorypacketheader i 9 nla nla rda

7 FR15 SET_FR_MEM_QLK na \Sets MEMquickIcek flag to 1 In memorypacketheader 8 10 nla nla n/a
FR04 TEST_FR_SELF na ~AcffveFRTest=O(FffSW steps 1, 0 for nag chg; no gnd RETESTcmd ) ~ 24 nla nla nla

FR05 RESET_FR_STD
!Active FR Reset.O(FitSW steps 1, 0 for nag chg; no gnd SETcmd; called ~

‘a {BOon dwgs) , 25 nla rda tia

FR22 RES=_FR_UPLD
!Acflve FR Reset=.O(Fit SW step 1,0 for nag chg; no gnd SET cmd; called ~

‘a ~Bl on dwgs) , 28 nla nla rda

4 FO08 FO_SPARE na ~FO_SPARE(wasRESEr_FO; fast transient) ~ 27 nla rda n/a

FI04 RES~_Fl
i

na ~ActiveFI Resat=O(FffSW steps 1,0 for nag cfrg;no gnd SH cmd ) j 26 nla rr/a n/a

2 FR30 FR_SPARE na ~na (wasSET_FR_PV_DCR_TH) ~54 nla n/a rda
2 FR28 FR_SPARE na \na (wasSET_FR_PC_DCR_TH) 155 nla rda rda

320 <- tot btis (excludee double entry for Prm 6, 10 & 17) Pkt endbft=2511
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TABLE 30-6C. MODIS ENGINEERING GROUP 2 PACKET 1 DATA FIELD
COMMAND PARAMETER DATA (320 bits)

6197
1 2 3 4 5 6 7 8

pf Parameter #of Prm Pld Starl Field Field
& Subsys (OASIS Command Name) Bits General Remarks IEM Bit 16-bit Word Cum Bits

NQIE&
1. This table shows the layout of the command parameter status transfered once per scan as 20x16-bit words from the CP to the FR. The

prime command list is Table 10-25, and Table 10-22 provkfes more definition of the parameter type commands.
2. Column 6 is the Packet start bit location. Bit positions are per Ml L-STD-l 750 notation with MSB-0, LSB=I 5.
3. Parameters for the Quick Look Flags (6 and 10), and CP_lMOK flag (17) are listed twice (at the same bit location) because two toggle

commands exist for each (set/ reset),
4. Parameters after Fill_BITS at the end of the table are listed for completeness, but are not transferred in the block because they relate

to short pulse commands in the CP or to Spares.

T30-6C ~ [X] = General table notes.
1. 11/24/95 Chg ECAL_Vto VCAL 4@ PV05, 11, 17,25.
2. 11/24/95 (othertables chged 11/4) Chg FR28 SET_FR_PC_DCR_TH to FR_SPARE, and SET_FR_PV_DCR_TH to FR_SPARE.
3. 11/24/95 Chg Remarkson FR17-FR21 (e.g.SET_FR_SD_DELAY) to note unitdelay-O.02 IFOV (6.66ps), not0.01 IFOV ( 3.33ps) and

range=050 vs 100 units.
4. 11/24 (Othertable chgsmade 11/6) Chg RESET_FO to FO_SPARE.

Changessince 151840 initial5/96 release
5. 8/15/96 Chg CP21, FR43, FR44 & FR45 to spares. See T1O-25AChange Historyfor names.
6. 9/18/96 Revisetable # to T30-6C and use “Group”vs “Segment” terminology. Also packet location was changed.
7. 10/22/96 Minor syntax, or name correction, or values to be compatible with TIO-25A.
8. 10/22/96 Reactivated FR16 to use as SET_FR_SCIABNORM to ABNORM/NORM to set flag for abnormal conditions other than MODIS.
[9] 10/22/96 Added inadvertent missing cmd parameters from #56 on (which were all in TIO-22).
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

M by
PM

MI Bi
144
152
160
168
176
184
192
200
208
216
224
232
240
248
256
264
272
280
288
296
304
312
320
328

344
352
360
368
376
384
392
400
408
416
424
432
440
448
456
464
472
480
488
496
504
512
520
528
536
544
552
560
568
576
584
592

it Start Bit
Mnory Table

Word Offset
o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Band
1
1
1
1
2
2
2
2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1

5

Det
1
2
3
4
1
2
3
4
1
2
1
2
1
2
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
6

PV GAINDA TA (4400 bits)

words x81
Gain
Hex
XX
XX
XX
XX
XX
XX
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
xx
XX
XX
na
na
na
na
na
na
na
na
na
na
na

;
xx

s

Pc
Comments

nstamp
ueamp
restamp
reamp
Dstamp
Warnp
nstamp
mernp
restamp
ueamp
tostamp
Ueamp

Iefer=
K
;tart B

144
152
180
168
584
592
600
608
1024
1032
1040
1048
1464
1472
1480
1488
1904
1912
1920
1928
2344
2352
2360
2368
2784
2792
2800
2808
3224
3232
3240
3248

%72

3688
4104
4112
4120
4128
176
184
192
200
616
624
632
640
1056
1064
1072
1080
1486
1504
1512
1520
1936

>Sort by B:
flemoryTaM
Word Offset

o

1

2

3

55

56
57

58

110
111
112
113
165
166
167
168
220
221
222
223
275
276
277
278
330
331
332
333
385
386
387
38s
440
441
442
443
495
496
497
498

4
5
6
7

59
60
61
62
114
115
116
117
169
170
171
172
224

UDet

Band
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

5i97

Pc
Det
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Comments
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

~
Pkt

Nat a
800
808
616
624
632
MO
648
858
664
672
880
888

704
712
720
728
736
744
752
780
768
776
784
792
800
808
816
824
832
840
848
656
884
872
880
888
896
904
912
920
928
936
944
952
960
888
976
884
992
1000
1008
1016
1024
1032
1040
1048

(t Start Bit
kzmoryTableI
Word Offset I Band

57
58
59
60
61
62
83
84
85
88
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
98
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

&
-

Det
7
8
5
6
7
8
3
4
3
4
3
4
3
4
3
4
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
9
10
11
12

PV GAIN DA TA (4400 bits)

)wordax8
Gain
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na
na
na
na
na
ns
na
na
M
M
M

z
xx
xx

:s
Pc

Comment:

,.ostamp
Ipreamp
postamp
pfeamp
postamp
pfeamp
postamp
preamp
postamp
preamp
postamp
pfeamp

iefere
K
Nat-fE
=
1952
1980
2376
2384
2392
2400
2816
2824
2832
2840
3256
3284
3272
3280
3696
3704
3712
3720
4138
4144
4152
4180

216
846
858
1088
1098
1528
1538
1986
1976
2408
2416
2848
2856

3288
3728
3736
4188
4176
224
232
w
672
1104
1112
1544
1552
1984
1992
2424
2432
2884
2872

?sort by B
hrnory Tab
Word ~S~

225
226
227
279
280
281
282
334
335
336
337
389
390
391
392
444
445
446
447
489
500
501
502

8
9
63
84
118
119
173
174
228
229
283
284
338
339
393
394
448
449
503
504
10
11
85
66
120
121
175
176
230
231
285
286
340
341

met

~
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4

&
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
38
37
38
39
40
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11
12
13
14

5/9
Pc

Comments
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

W by I
Pkl

;tart Bit
1056
1064
1072
1080
108a
1096
1104
1112
1120
1128
1136
1144
1152
1160
1166
1176
1184
1192
1200
1208
1216
1224
1232
1240
1248
1256
1264
1272
1280
1268
1296
1304
1312
1320
1328
1336
1344
1352
1360
1368
1376
1384
1392
1400
1408
1416
1424
1432
1440
1448
1456
1464
1472
1480
1486
1496
1504

(t Start Bit
rlemoryTabi
Word Offset

114
li5
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
136
138
140
141
142
143
144
145
146
147
146
149
150
151
152
153
154
155
156
157
156
159
160
161
162
163
164
165
166
167
168
169
170

Band
2
2
2
2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2

5

Det
9
10
11
12
5
6
5
6
5
6
5
6
5
6
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
13
14
15
16
13
14

PV GAIN DATA (4400 bits)

Iv0rdax8

Gain
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na
na
na
na
na
na
na
m
na
na
na

2
xx
xx
xx
xx
xx

s
PC

Comments

ostamp

reamp

reamp
ostamp
raamp
ostamp
mamp

reamp

mamp

lefefen
Pkt

Narf Bd

3312
3744
3752
4184
4192
240
248
660
686
1120
1128
1560
1566
2000
2008
2440
2448
2680
2886
3320
3328
3760
376a
4200
4208
256
264
896
704
1136
1144
1576
1584
2016
2024
2456
2464
2896

3336

3776
3764
4216
4224
272
260
712
720
1152
1160
1592
1600
2032
2040
2472

>Sort by Bal
hrrmry Tabls
word offset

395
396
450
451
505
506
12
13
67
68
122
123
177
178
232
233
287
286
342
343
397
396
452
453
507
508
14
15
69
70
124
125
179
160
234
235
289
290
344
345
398
400
454
455
509
510
16
17
71
72
126
127
181
182
236
237
291

met

Band
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7

5/97

PC

Det
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
11

Comments
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------- ------- -..-...——— .- .--—- .. —-—.- .. —-—-— . r,r, m

~
RI

;tart E
m
1520
1528
1536
1544
1552
1560
1566
1576
1564
1592
1600
1606
1616
1624
1632
1640
1648
1656
1664
1672
1660
1688
1696
1704
1712
1720
1728
1736
1744
1752
1760
1766
1776
1784
1792
1800
1808
1816
1824
1632
1840
1848
1856
1864
1872
1880
1686
1896
1804
1912
1920
1928
1936
1944
1952
1860

d Start Bit
hmory Tsbl
Word Offset

171

172

173

174

175

176

177

178
179

180

181

182
183

184

185
186

187

188

169
180

191

182

183
184

195
186

197

198

199

200

201

202

203

204

205

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

T30-7 9705 pV @jhs

1ABLk 3u-f. M(JLJIS kNtilNEERING GRCXJP 2 PAGKET 2 DATA ricLu

PV GAIN DA TA (4400 bits)

Band
2
2
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2

I
-

Det
T

16
7
8
7
8
7
8
7
8
7
8
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
17
18
19
20
17
18
19
20

IWOtiSX8

Gdn
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
ne
na
ne
ne
na
na
na
ne
ne
ne
na

E
xx
xx
xx
xx
xx
xx
xx

ts
Pc

Comments

tostamp

Kemp

restamp

Ireamp

ostamp
reamp

tostamp

Ireamp

ostamp

reamp

ostamp
reamp

%+&e
Pkt

;tart B
2480
2912
2920
3352
3360
3792
3600
4232
4240
288
728
1168
1608

2488
2928

4248
296
736
1176
1616
2056
2486
2836
3376
3816
4256
304
744
1184
1624
2064
2504
2944

3824
4264
312
752
1192
1832
2072
2512
2952
3392
3832
4272
320
760

1640
2080
2520

3400

eSortby Bz
Wmory T&

word offset

292

346
347
401
402
456
457
511
512
18
73
128
183
238
283
348
403
458
513
19
74
129
184
239
294
349
404
458
514
20
75
130
185
240
285
350
405
460
515
21
76
131
186
241
296
351
406
461
516
22
77
132
187
242
287
352
407

cUDet

Band
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12

Det
12
13
14
15
16
17
18
19
20
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8

5/’9
Pc

Comments
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

sort b)
Pkt

Start E
z

1976
1984
1992
2000
2008
2016
2024
2032
2040
2048
2058
2064
2072
2080
2068
2096
2104
2112
2120
2128
2138
2144
2152
2180
2188
2176
2134
2182
2200
2208
2216
2224
2232
2240
2248
2256
2284
2272
2280
2288
2298
2304
2312
2320
2328
2336
2344
2352
2360
2368
2376
2384
2392
2400
2408
2416

kernoryTab

Word Offsei

228

229

230

231
232

233

234

235

236

237
238

238

240

241

242

243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
258
280
261
262
283
264
285
266
287
288
289
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

Band
3
3
4
4
5
5
6
6
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
28
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3

c
-

Det
9
10
9
10
9
10
9
10
9
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

21
22
23
24
21
22
23
24
11
12

PV GAIN DATA (4400 bits)

Iwonjsx8
Gain
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na
na
M
na
na
na
na
na
na
rra
na

:
xx
xx
XX
xx
xx
xx
xx
xx
xx

s
Pc

Commenk

ostamp

marnp

ostamp

reamp

ostamp

reamp

ostamp

reemp

ostamp
reamp

ostamp
reamp

Iefera
l%

Mat B
%
4280
360
800
1240
1880
2120
2580
3000
3440

4320
388
808
1248
1686
2128
2588
3008

4328
376
816
1256
1688
2138
2576
3016

3898

384
824
1264
1704
2144
2584
3024
3484
3904

392
632
1272
1712
2152
2592
3032
3472
3912
4352
400
840
1280
1720
2180

?Sort by Bt
AemoryTabl

Word Offset

462

517

27

82
137

192

247

302

357

412
467

522

28

83

138

193

248

303

358

413

466

523

28
84

138

194

249

304

359
414

488

524

30

85

140

195

250

305

360

415

470

525

31

68
141

186

251

306

361

416
471

526

32

87

142

197

252

iiDet

Band
12
12
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20

Det
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5

5/9

Pc
Comments
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

%
Pkt

Nan B
x
2432
2440
2448
2456
2464
2472
2480
248a
2496
2504
2512
2520
2528
2536
2544
2552
2560
2568
2576
2564
2592
2600
2608
2816
2624
2632
2640

2656
2664
2672
2880
2668
2696
2704
2712
2720
2728
2736
2744
2752
2760
2768
2776
2764
2792
2800
2808
2816
2824
2632
2840
2848
2856
2864
2872

d Stat Bit
kinmryTab
word Offsel

285

268
287

288
286

290

291
292
293
294
295
296
297
296
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341

T30-79705pvgains

Band
4
4
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
z?
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4

c
-

Det
11
12
11
12
11
12
11
12
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
25
26
27
28
25
26
27
28
13
14
13
14

PV GAIN DATA (4400 bits)

Iwordsx8

Gain
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na

M
na

na

na

na

na

na

na

na

M

G
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

s
Pc

Comments

,~ostamp

pfeamp
postamp

preamp

postamp

pfeamp

postamp

preamp

paitamp

preamp

preamp

xx

6 of 11

kferel
Tii-
hart B
2800
3040

3920
4360
408
848
1268
1728
2188

3048

3928

416
656
1296
1736
2176
2816
3056
3496
3938
4376
424
864
1304
1744
2164
2824
3CW
3504
3944

432
872
1312
1752
2192

3072
3512
3952
4392
440
860
1320
1760
2200
2840

3520
3980
4400
448
888

~
hnory Tabl
Word Olisel

307

362

417

472

527

33

88

143

198

253

308

383

418

473

528
34

89

144

199

254

309
384

419

474

529

35

90

145

200
255

310

385

420

475

530
36

91

146

201

256

311

366

421

476

531

37
92

147

202

257

312

367

422

477

532

38

93

met

Band
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
26
26

Det
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2

5/9
Pc

Commenti
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

W
Pkt

Nat B
s
2866
2886
2804
2912
2820

2952

2876
2964
2892
3000
3008
3016
3024
3032
3040

3056
3064
3072
3080
3066
3086
3104
3112
3120
3128
3136
3144
3152
3160
3166
3176
3184
3192
3200
3206
3216
3224
3232
3240
3248
3256
3264
3272
3280
3266
3296
3304
3312
3320
3328

c1Start Bit
krnory Tab

Word Offsel

342
343
344
345
346
347
346
349
350
351
352
353
354
355
356
357
356
359
360
361
362
363
364
365
366
367
368
368
370
371
372
373
374
375
376
377
378
379
360
381
362
363
364
365
366
387
366
389
390
391
392
383
384
385
386
397
396

T30-797o5 pv gains

Band
5
5
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4
5
5

Det
m

14
13
14
13
14
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

29
30
31
32
29
30
31
32
15
16
15
16
15
16

PV GAIN DATA (4400 bits)

lwordsx8
Gain
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na
na
na
na
na
na
na
na
na
na
ne

E
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
XX

s
Pc

Commerw

ostamp

reamp
ostamp
reamp
Dstamp

reamp
oatamp
reamp
Dstamp

reamp

wtamp

7 of 11

tefere
Pkt

;tart E
=
1766
2208

3066
3528

4406
456
686
1336
1776
2216
2656
3086

3976
4416
464
804
1344
1764
2224

3104

3884
4424
472
912
1352
1782
2232
2672
3112
3552
3982
4432
460
920
1360
1600
2240
2660
3120
3560
4000
4440
466
486
928
836
1366
1376
1606
1816
Q@

S!2K!w
kmory Tab

word Owe

148
203
256
313
366
423
478
533
39
84
149
204
259
314
368
424
479
534
40
95
150
205
260
315
370
425
460
535
41
86
151
206
261
316
371
426
461
536
42
97
152
207
262
317
372
427
482
537
43
44
98
99
153
154
208
209
263

YDet

Band
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
29
28
28
28
29
28
28
28
30
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31

Det
-T-

4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
1
2
2
3
3
4
4
5

5/!
Pc

Comment

sins are n
I PC Band
3stamp
‘camp

camp

Mamp

camp
XMamp

camp
)stamp

11323 151840 REV B SHEET 30-68



TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

W
Pkt

;tart B
B

3352
3360

3376

3392
3400
3408
3416
3424
3432
3440

3456
3464
3472
3480

3486

3512
3520
3528

3552

3576

3582
3800
3608
3616
3624
3832
3640
3648
3658

3672

3686
3696
3704
3712
3720
3728
3736
3744
3752
3760
3766
3776
3784

kt Starl Bit
hnory Tabl
word offset

398
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
428
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455

Band
6
6
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4
5
5
6
6

5

Det
15
16
15
16
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

33
34
35
36
33
34
35
36
17
18
17
18
17
18
17
18

PV GAIN DATA (4400 bits)

wordsx8

Gain
Hex
xx
xx
xx
xx
XX
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na
na
na
na
na
na
M
na
na
na
na

z
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

s

Pc
Comments

restamp
Uearnp
matamp
lreamp
mtamp
)reamp
ostamp

K-
mstamp
Ueamp
ostamp
Iwarnp

?eferen
Pkt

;tart Bif
2256
2686
2696
3128
3136

3576
4008
4016

504
512
844
852
1364
1382
1824
1632

2272
2704
2712
3144
3152

3582
4024
4032

4472
520
528
860
%6
1400
1408
1840
1848
2280
2286
2720
2728
3160
3168
3600

4040

536
544
976
884
1416
1424

@!x!L!3
hmory Tabl
word offset

264
318
319
373
374
428
428
483
484
538
538
45
46
100
101
155
156
210
211
285
266
320
321
375
376
430
431
485
486
540
541
47
48
102
103
157
156
212
213
267
266
322
323
377
378
432
433
487
468
542
543
49
50
104
105
159
160

met

Band
31
31
31
31
31
31
31
31
31
31
31
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
34
34
34
34
34
3$

w
Pc

Det Comments
5 preamp

6 -m
6 preamp
7 mm
7 preamp
8 Pm
8 preamp
9 postamp
9 preamp

10 postamp
10 prearnp
1 mm
1 preamp
2 postamp
2 preamp
3 postamp
3 preamp
4 poatamp
4 presmp
5 Poatam
5 preamp
6 poataNp
6 preamp
7 f=-
7 preamp
8 po6tamp
8 preamp
9 postamp
9
10 z;
10 preamp

1 postamp

1 preamp

2 postamp

2 preamp
3 -m
3 preamp
4 postamp

4 ~eamp

5 postamp
5 preamp

6 -m
6 preamp

7 -m
7 preamp
8 poatamp
8 preamp
9 postamp
9 preamp

10 postamp
10 preamp
1 postamp
1 preamp
2 postamp
2 preamp

3 postamp
3 preamp
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD

&
Pkt

;tart BI
3792
3800

3816
3824

3840

3856

3872

3896
3804
3912
3920
3928
3936
3944
3952
3960
3868
3976
3984
3982
4000
4008
4016
4024
4032
4040
4048
4056
4064
4072
4080
4088
4096
4104
4112
4120
4128
4136
4144
4152
4160
4166
4176
4184
4192
4200
4208
4216
4224
4232
4240

(t Start Bit
hrnory Tab!
word offset

456

457
458

459

460

461

462

463
464

465

466

467

468

469

470

471

472
473

474

475

476

477

478

479

480
481

482
483

484

485

486
487

488
489

490

491

492

483

4@l

485

496

497

498

498

500
501
502
503
504
505
506
507
508
509
510
511
512

Band
7

7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36
1
1
1
1
2
2
2
2
3
3
4
4
5
5
6
6
7
7

c
-

Det
17
18
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

37
38
39
40
37
38
39
40
19
20
19
20
19
20
19
20
19
20

PV GAIN DATA (4400 bits)

}wordsx8

Gain
Hex
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
Xx
xx
xx
xx
x)(
xx
xx
x)(
xx
xx
xx
xx
xx
na
na
ns
M
na
na
na
na
na
na
na

:
xx
xx
xx
xx
xx
xx
xx
Xx
xx
xx
xx
xx
xx
XX
xx
xx
xx

s
Pc

Comments

damp

reamp

ostamp

ffeynp

Mamp

marnp
Mamp

marnp

ostamp

mamp

reamp

Iefem
Pkt

;tart Bi
1856
1864

2304
2738
2744
3176
3184
3616
3624
4056
4064
4486

552
560
882
1000
1432
1440
1872
1880
2312
2320
2752
2760
3192
3200
3632
3640
4072
4080
4512
4520
568
576
1008
1016
1448
1456
1888
1896
2328
2336
2768
2776
3208
3216
3648
3656
4086
4086
4528
4536
336
776
1216

>Sort by&
knory TaM
word Olfsst

214
215
269
270
324
325
379
380
434
435
488
480
544
545
51
52
106
107
161
162
216
217
271
272
326
327
381
382
436
437
491
492
546
547
53
54
108
109
163
164
218
219
273
274
328
329
383
384
438
438
493
494
548
549
24
79
134

met

Band
34
34
34
34
34
34
34
34
24
34
34
34
34
34
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

13H
13H
13H

99

I Pc
Det Ccrnments
4 postamp
4 preamp
5 postarnp
5 presmp
6 pOstal?p
6 preamp

7 postamp
7 preamp
8 postamp
8 preamp

9 Wm
9 preamp
10 postamp
10 preamp
1 postamp
1 preamp
2 postarnp
2 preamp
3 postarnp
3 preamp
4 postarnp
4 preamp

5 -w
5 preamp

6 postamp
6 preamp
7 pastarnp
7 preamp
8 postamp
8 pfeamp

9 -w
9 preamp
10 pmtamp
10 preamp
1 postamp
1 pwmp

2 postamp
2 prearnp
3 postarnp
3 preamp
4 mm
4 preamp

5 postamp
5 preamp
6 pcsarnp
6 preamp
7 fmstarnp
7 preamp
8 postarnp
8 preamp
9 postarnp
9 preamp
10 postamp
10 preamp

1

2
3
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I AL5LE W.J-(. MUJIS tNtiINttf-llNti tiHLJUP 2 rAGKt I Z DA I A PlbLLJ

W
Pkt

Rat Bi
Zzz
4256

4264

4272

4260

4266

4296

4304

4312

4320
4328
4336
4344

4352

4376
4364

4392

4400

4408

4416

4424

4432

4440
4448

4464

4472

4486

4504

4512

4520

4528

4536
Pkt en

(tStart Bit
MemcwyTabl

word onset
513
514
515
516
517
518
519
520
521
522
523
524
525

526

527

528

529

530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
W8
549

d bit= 4543.

sand
8

9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
31
32
32
33
33
34
34
35
35
36
36

Jbtract

s

Det
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

4toob

PV GAIN DATA (4400 bits)

)wordsx8

Gain

ta
Pc

xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
na
na
na
na
na
na
M

na
na
na
na

,*stamp

preamp
postamp

mP
postamp

preamp

postamp

P=eJW

Ipreamp

na preamp

tin local field bit-

lefere
Pkf

ltart B
1656
2096
2536
2976
3416
3856
4286
328
768
1208
1648
2088
2528

4288
352
782
1232
1672
2112
2552

3872
4312
344
784
1224
1664
2104
2544
2984
3424
3864
4304

eSortby Bi
Aemory Tabl

Wd Offssl
189

244
269
354
409
464
519
23
78
133
166
243
296
353
406
463
518
26
81
136
191
246
301
356
411
466
521
25
80
135
190
245
300
355
410
465
520

met

&aflJ
13H
13H
13H
13H
13H
13H
WH
13L
13L
13L
13L
13L
13L
13L
13L
13L
13L
14H
14H
14H
14H
14H
14H
14H
14H
14H
14H
14L
14L
14L
14L
14L
14L
14L
14L
14L
14L

Det
4

5
6

7

8

9

10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10

M

Pc
comment

J!!QksL
1. This table mntains 550words x 8 bits = 4400 bits total, and indudes Gain values for all PV deteotors (lkm
IFOV’S,including 13Hi/13Lo and 14Hi/14Lo, and multiple deteotora related to the 250m and 500m IFOVS).
This table is not appiioable to PC Gains (bands 30-36), but it haa a parallel structure to Table 30-4 FPA DCR
0ffset3.

2. In Memory Table 10-24, the locations for Memory Table 4 PV Gains, are shown in Column 2 as Word-
Offsets from zero location for use in 1553 Bus upload or download (16 bit memory words).

J3@7 chauLHMu
1.9/17/96New table.PV gains in this table parallels structure of T30-4 for PV DCR offsets.
2. 4/97 EO1122D incorporationfor Rev B to emphasize Gain data does not apply to PC Bands.
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TABLE 30-7. MODIS ENGINEERING GROUP 2 PACKET 2 DATA FIELD
PV GA/N DATA (44iW bits)

550 words x 8 bits Referense Sat by BandlDet 5/97

Gain Pc Pc

SHEET 11 IS INTENTIONALLY BIANK

T30-797o5 pv gains

.
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415WX12B
I ABLt W-5A. MUIJIS 1tS I UAY GHWUP PAGKE I 1 DA rA FIELD

TestDay Packet 1oontalns Teat /FOV 1-5&& (4980 bits).
IFO

Ri-
Band

I(1I
K
DaI

7
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
1
2

T
2
1
2
1
2

-i-
2
1

)
wi-
Btrpl(
.

1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1
2
2
1

IFO
m
Band
T

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

T
5
6

?(lk
Rz-
Det
T
6
7
8
5
6
7
8
5
6
7
8
5
6
7
8
5
6
7
8
5
6
7
8
5
6
7
8
5
6
7
8
3
4
3
4
3
4
3
4
3
4

T
4
3

1)
m
am

T-
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1

T
2
1

lFO\

%z7-
Band
-i--

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
6
5
5
6

3(1 I
m
Del
T
10
11
12
9
10
11
12
9
10
11
12
9
10
11
12

T
10
11
12
9
10
11
12
9
10
11
12
9
10
11
12
5
6
5
6

--5-
6
5
6
5
6

T
6

7

IFC

m
Band

$(1
m
Del

T
14
15
16
13
14
15
16
13
14
15
16
13
14
15
16
13
14
15
16
13
14
15
16
13
14
15
16
13
14
15
16
7
8
7
8
7
8
7
8

T
6

7
8
7

IFOV 5 (lk)
Fir
B1l’@(
-1-
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1

-z----
2
1

1)

m
m

7-
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4

-i--
1
2
2
1
1
2
2

T
1

T
2
1

G
Value

T
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

%
Valua

w
168
169
170
171
172
173
174
175
176
177
178
179
160
181
182
183
184
185
166
187
188
189
190
191
192
193
194
195
196
197
196
199
200
201
202
203
204
205
206
207
208
209
210
211

Tii-
;tart Bi

T
156
168
160
192
204
216
228
240
252
264
276
288
300
312
324
336
348
360
372
384
396
408
420
432
444
456
468
480
492
504
516
528
540
552
564
576
588
600
612
624
636
648
660
672

ecifnf

Valua

r

65
86
87
68
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
126

Pkt
Stan Bi

m
2148
2160
2172
2184
2196
2208
2220
2232
2244
2256
2268
2280
2292
2304
2316
2328
2340
2352
2364
2376

Pkt
;tati Bil

m
3144
3156
3168
3160
3192
3204
3216
3228
3240
3252
3264
3276
3288
3300
3312
3324
3336
3348
3360
3372
3384
3396
3406
3420
3432
3444
3456
3468
3480
3492
3504
3516
3528
3540
3552
3564
3576
3588
3600
3612
3624
3636
3648
3660

G
Value

m
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
264
285
286
267
268
289
290
291
292
293
294

%$
Band

%
~ffl
-r

1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4

-i-
1
2
2
1
1
2
2
1
1

-z
2
1

Pkt
hrt BI

m
1152
1164
1176
1168
1200
1212
1224
1236
1248
1260
1272
1284
1296
1308
1320
1332
1344

Pkt
itart Bll

m
4140
4152
4164
4176
4188
4200
4212
4224
4236
4248
4260
4272
4284

m
Det

T
18
19
20
17
16
19
20
17
18
19
20
17
18
19
20
T
18
19
20
17
18
19
20
17
18
19
20
17
18
19
20
9
10
9
10
9
10
9
10

-Er-
10

T
10
9

Valua

%
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357,
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

7
5
6

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

T-
5
6

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

T
5
6

4308
4320
4332
4344
4356
4368
4380
4392
4404
4416
4428
4440
4452
4464
4476
4488
4500
4512
4524
4536
4548
4560
4572
4584
4596
4608
4620
4632
4644
4656

1356
1368
1380
1392
1404
1416
1428
1440
1452
1464
1476
1488
1500
1512
1524
1536
1548
1560
1572
1584
1596

2400
2412
2424
2436
2448
2460
2472
2484
2496
2508
2520
2532
2544
2556
2568
2580
2592
2604
2616
2628
2640
2652
2664

1608
1620
1632

m
1656
1668
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415WX12B
TABLE 30-8A. MODIS TEST DAY GROUP PACKET 1 DATA FIELD

Teat Dav Pa&et f corrtalrreT-t IFOV 1-5 data (4S80 blta).
IFOV 1 [11 IFOV 2 (1km)

IIts

IFOV 3 HI )
ET
mpk

T
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

m

Pld
;tert Bit

3684
3696
3708
3720
3732
3744
3756
3768
3780
3792
3804
3816
3828
3840
3852
3664
3876
3888
3900
3912
3924
3936
3948
3960
3972
3984
3996
4008
4020
4032
4044
4056
4068
4080
4092
4104
4116

IFOV 4 (1km)——
Rel Ret

5/97)
m-
lrrpk

7-
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

m

IFOV 5 [1kl
-m
Band

T
6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

a

a
;
1
2
1
2
1
2

-i-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a

-Fii-
;tartB

1692
1704
1716
1726
1740
1752
1784
1776
1788
1800
1812
1824
1836
1848

1660
1872
1884
1896
1908
1920
1932
1944
1956
1968
1960
1992
2004
2016
2028
2040
2052
2064
2076
2088
2100
2112
2124

%7
Band

6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

ii%
Det

T
3
4
3
4
3
4
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

m

-
mpl

T
2
2
1
1
2
2

-i-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1—

Ims

mi- Fi2
Det

T
5
6

T
6
5
6

T
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

m

m
Band

7
6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Pkt
;tartBit

4680
4692
4704
4716
4728
4740
4752
4764
4776
4788

%%
Band

6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

TKl

%
2
2

T
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1—

ecima
Value

379
380
381
382
383
364
385
386
387
366
389
390
391
392
393
394
395
396
397
396
399
400
401
402,
403
404
405
406
407
408
409
410
411
412
413
414
415

-im-
,tarlBi

696
708
720
732
744
756
766
780
792
804
616
828
840
852
864
876
888
900
912
924
936
948
960
972
984
996
1008
1020
1032
1044
1056
1068
1080

Pkt
ltart Bti

EGi
Det

T
9
10

T
10
9
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5—

Value

m
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

w

Det

T
7
8
7
8
7
8
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

G

?
2
2

-i-
1
2
2

-i-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

m

Value

296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332

m

47
48
49
50
51
52
53
54
55
56
57
58
59
80
61
62
83
64
65
88
67
88
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

m

m
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

m

6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

&

2700
2712
2724
2736
2748
2760
2772
2764
2796
2808
2820
2832
2844
2856

4812
4824
4836
4848

2880
2892
2904
2916
2928
2940
2952
2964
2976
2988
3000
3012
3024
3036
3048
3060
3072
3084
3096
3108
3120

4872
4884
4896
4906
4920
4932
4944
4956
4068
4960

5004
5016
5028
5040
5052
5084
5076
5088
5100
5112
5123

1104
1116
1126
let u ltr it-:
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TABLE3&8A. MODIS TEST DAY GROUP PACKET 1 DATA FIELD
415WX12B Taat Day Packet 1 contalna Taat IFOV 1-S data (4980 blta).

IFOV 1 (1km) IFOV2 (1km) IFOV3 (1km) IFOV 4 (1km) IFOV 5 (1km) 5’97

Pkt Pkt
Start Bit Band M

Pkt Ref
Start Bit Band Det Start Bit Band Det

J3@l. c~
1. 9/17/96 Change title to Group vs Segment terminology,

T30-8a 9705 testday itovf+ 30f3

.

11323 151840 REV B SHEET 30-75



TABLE 30-8B. MODIS TEST DAY GROUP PACKET 2 DATA FIELD
415WX12B Teat Day Pac&et2 contahs Teat /FOV GfO data /4980 bits).

IFO

m
Band

)
ET
mph

-1-
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1
1

T
2
1

IFO

-mi
Band

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

T
5
6

7(lk

m
Del

T
26
27
26
25
26
27

28
25
26
27
28
25
26
27
28
25
26
27
28
25
26
27
26
25
26
27
28
25
26
27
28
13
14
13
14
13
14
13
14
13
14

r
14
13

1)
m

?
1
1
1
2
2
2

2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2

-i-
1
2
2
1
1

T
2

-i

IFOI

K
Band

7
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5
5
5
6

8(1 I

m
Det

T
30
31
32
29
30
31

32
29
30
31
32
29
30
31
32
29
30
31
32
29
30
31
32
29
30
31
32
29
30
31
32

m
16
15
16
15
16
15
16
15
16

T
16
15

/_
Rel
mnpk

7
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2
1

+
2
1

9(1 I

m
Det

%
34
35
36
33
34
35
36
33
34
35
36
33
34
35
36
33
34
35
36
33
34
35
36
33
34
35
36
33
34
35
36
7
8
7
8
17
18
17
18
17
18

T
18

T

10 (lk

Ref
Band

1)
m

%
38
39
40
37
38
39
40
37
38
39
40
37
38
39
40
37
38
39
40
37
36
39
40
37
38
39
40
37
36
39
40
19
20
19
20
19
20
19
20

-W
20

T
20

T

5/97\(lk

K
M

T
22
23
24
21
22
23
24
21
22
24
23
21
22
23
24
zi-
22
23
24
21
22
23
24
21
22
24
23
21
22
23
24
m-
12
11
12

-il-
12
11
12

ii
12

ii
12

ii

IFCS

-izi-
Band

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

T
5
6

)
i%i-
N’Ipk

-i-
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4

T
1
2
2
1
1
2
2
1
1

T
2
1

IFO

Pkt
start Bi

m
4140
4152
4164
4176
4188
4200
4212
4224
4236
4248
4260
4272
4284
4296
4308
4320
4332
4344
4356
4368
4380
4392
4404
4416
4428
4440
4452
4464
4476
4468
4500
4512
4524
4536
4548
4560
4572
4564
4596
4606
4620
4632
4644
4656

bciml xii
value

Ptd
Mart E

3144
3156
3168
3180
3192
3204
3216
3228
3240
3252
3264
3276
3288
3300
3312
3324
3336
3348
3360
3372
3364
3396
3408
3420
3432
3444
3456
3468
3460
3492
3504
3516
3528
3540
3552
3564
3576
3588
3600
3612
3624

m
3646

Pki
;tart BI

T
156
168
180
192
204
216
228
240
252
264
276
288
300
312
324
336
348
360
372
384
396
408
420
432
444
456
468
480
492
504
516
528
540
552
564
576
568
600
612
624
636
646
MO
672

Pkt
;tart BI

m
2148
2160
2172
2164
2196
2208

2220
2232
2244
2256
2288

Ex
Value

m
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272.
273
274
275
276
277
276
279
280
281
282
283
284
285
266
287
288
289
290
291
292
293
294

RF
Ml@

7-
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
1
1
2
2
1
1
2
2

-i-
1

T
2

-i-

kdna Pkt
;tart Bil

m
1152
1164
1176
1186
1200
1212
1224
1236
1248
1260
1272
1264
1296
1308
1320
1332
1344
1356
1368
1380
1392
1404
1416
1428
1440
1452
1464
1476
1488
1500
1512
1524
1536
1548
1560
1572
1564
1596
1608
1620
1632
1644
1656
1668

bcinli
value

=
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
356
359
360
361
382
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

-Ei-
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5

T
5
6

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
36
39
40
41
42
43
44
45

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
167
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
4
4
4
4
5
5
5
5
6

2304
2316
2328
2340

2364
2376
2388
2400
2412
2424
2436
2446
2460
2472
2464
2496
2508
2520
2532
2544
2556
2568
2580
2592
2604
2616
2628

mm
2652
2664
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Ti6i
~nv
-r

2
2

i-
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1—

TABLE 30-8B, MODIS TEST DAY GROUP PACKET 2 DATA FIELD
415WX12B TeatDsv Packet2 oontalneTeat IFOV 6-10 data (4980 bits).

IFC

m
Band

T
6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

x

6(1 I

:

+
11
12
11
12
11
12
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

a

)
ET
slrq)ll

7
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

z

IFOV 7 (lkni lFO\

-i%i-
Band

6
6
7
7
7
7
6
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

B (1

%
Del

3
15
16

%
16
15
16

T
8
8
8
8
8
8
8
8
8
8
6
8
8
8
8
8
8
8
8
8
6
6
8
8
8
8
6
8
8
8

m

~
Ref
mm
T
2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

m

IFC
m
Band

6
6
7
7
7
7
8
9
10
11
12

13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

O(lk
m
Det
r
17
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2
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7
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8
9
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18
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27
28
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30
31
32
33
34
35
36

IFO

Ptd
;tart Bti

4680
4692
4704
4716
4728
4740
4752
4764
4776
4788
4800
4812
4824
4836
4848
4880
4872
4884
4896
4908

1)
ET
Det

?!iJ’-
19
20
19
20
19
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10—

i’ixl
Valua

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

m

Pkt
Mart E

Wwl

bcirna

Value

379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402 \
403
404
405
406
407
408
409
410
411
412
413
414
415

Pkt
;tart BI

696
708
720
732
744
756
768
780
792
804
816
828
846
852
864
876
888
900
912
924
936
948
960
972
964
996
1008

-m
Band
T

6
6
7
7
7
7
8
9
10
11
12
13L
13H
14L
14H
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

s
Det
T
13
14
13
14
13
14
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

m

k
am
7-

2
2
1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

K

h30knt
Value

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
156
159
160
161
162
163
164
165
166
a

)ziRPkt
;tart Bi

2668
2700
2712
2724
2736
2748
2760
2772
2784
2796
2808
2820
2832
2844
2856
2868
2680
2692
2904
2916
2928
2940
2952
2964
2976
2988
3000
3012
3024
3036
3048
3060
3072
3084
3096
3108
3120

Pkt
;tart BI

3684
3696
3706
3720
3732
3744
3756
3768
3780
3792
3804
3816
3828
3840
3852
3864
3876
3866
3900
3912
3924
3936
3948
3960
3972
3984
3996
4008
4020
4032
4044
4056
4068
4080
4092
4104
4116

Iechu
Value

%%
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
m

m
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
F

1692
1704
1716
1728
1740
1752
1764
1776
1786
1800
1812
1824
1836
1848
1860
1872
1884
1896
1908
1920
1932
1944
1956
1968
1960
1992

4932
4944
4956
4968
4980
4992

2016
2028
2040
2052
2064
2076
2088
2100
2112
2124

5016
5028
5040
5052
5064
5076
5088
5100
5112
5123

1044
1056
1068
1080
1092
1104
1116
1128

. Total● Istoc !s ,t->
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TABLE 30-8B. MODIS TEST DAY GROUP PACKET 2 DATA FIELD
415WX12B Test Day Packet 2 contalna Taat IFOV &fO data M&l blta).

IFOV6 (Ikm) IFOV 7 (1km) IFOV 8 (1km) IFOV 9 (1km) IFOV 10 (lkm) S’97
Pkt Rei Pkt

Start Bit Band Dat
Ref

Start Bit Band Dat Start Bit Band Det

History
1. 9/1/96 New table.
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TABLE 30-8C. MODIS TEST NIGHT GROUP PACKET DATA FIELD
171Wx12B=2t152 bits NIGHT VALUES ARE SAME AS IN TEST DAY PACKET FOR SAME BAND/DE7ECTOR
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1
1
1
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1
1
1
1
1
1
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Pkt
;tart Bit
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360
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396
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432
444
456
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480
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504
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540

Pld
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1428
1440
1452
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m
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T
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2—
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?
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1—

Pkt
NM BI

%%?r
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624
636
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708
720
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744
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;tart Bi
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152
153
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159
160
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163
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165
166

234
235
236
237
238
239
240
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242
243
244
245
246
247
248
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401
402
403
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318
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2040
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72
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75
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164
165
166

m

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

2064
2076
2088
2100
2112
2124
2136
2146
2160
2172
21s

1692
1704
1716
1728
1740
1752
176436 6——

mn IISpackf
1966

dta with 12●XT ●miltq Its
Pkt with added 12 fill bits

1. 9/17/96 Change title to Group vs Segment terminology.
2. 4/97 EO1122D incorporationto Rev B correctedtable number.
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I 40.1 SCOPE

Appendix D primarily relates MODIS command and telemetry responses. It

also presents summary information on redundancies/dependencies, control

processor startup/reset defaults, control and format processor event codes.

40.2 MODIS OPERATIONAL GROUPS

Figure 40-1 partitions the various MODIS subsystems into four operational

groups. It illustrates the relationship of the subsystems to produce the

function of each group. The upper block of each subsystem contains its name

and a brief command and telemetry number count in the form of #C and #T. The

lower block contains a summary of the types of commands associated with that

subsystem.

Note, as the name implies, the Telemetry Only Group contains subsystems

that only have telemetry.

The MODIS two-character subsystem abbreviations defined in Figure 11 and

Table 10 are used in this Appendix.

40.3 SUBSYSTEM REDUNDANCIES & DEPENDENCIES

Table 40-1 provides a summary of MODIS subsystem redundancies and

dependencies.

Most MODIS subsystems are fully redundant. However, some subsystems have

functional redundancy or limited redundancy. These are listed in Table 40-1.

It is intended to operate MODIS in a Side_A or Side_B configuration

unless forced to a cross-strap configuration. However, there are 3 subsystems

that have side dependencies. These are listed in Table 40-1.

40.4 COMMAND & TELEMETRY RESPONSE

Table 40-2 contains all the MODIS commands listed in Table 1O-25A, and

the related direct telemetry responses listed in Table 20-2A to each

individual command. Explicit direct bilevel telemetry responses only exist

for configuration type of commands. Indirect telemetry responses are also

indicated. Many commands are related to setting values or flags in the CCSDS

packet headers of the high rate science link data. These responses are only

available in the Science and Engineering packets. There are other science

related commands whose response only shows up as a change in the FPA detector

Science data.

Also, Reset type of commands are transient in nature, and are too fast

for the MODIS telemetry system. But there will be indirect indications, such

as, a temporary interruption of normal telemetry data, or the subsequent

logging of an event by the CP or FR single board computers.

SIZE CAGE CODE NUMBER

A 11323 151840
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The CP does not perform normal 1553 command and telemetry processes

during major memory upload or download activity. Processing ability only

exists to accomplish the upload/download, RAM transfer and restart functions

needed to complete the major overall task.

Multiple telemetry responses exist for a significant number of commands

because of the inherent nature of the MODIS subsystem command structure. That

On/B_Off, B_On/A_Off or both A/B_Off control.is, most subsystems have an A_

This results in at least two telemetry responses when turning one side On.

There are a handful of spacecraft BDU direct point-point telemetry, which

also have similar 1553 bus telemetry points. This results in four explicit

telemetry responses to a single command.

There are three MODIS subsystems that can have both sides On at the same

time, although this is not a normal configuration setup. They are the Power

Supplies (PS), the FAM (PC) and the Scan Mirror Assembly (SA). It will be

noted that in Table 1O-25A Command List, each of these have both an A/B_On

command as well as the standard A_On/B_Off, B_On/A_Off commands.

A small number of commands that set-particular PV FPA biases, have a 1553

HK telemetry value and also show up in engineering packets. There are also a

small number of non-command telemetry points that are in the engineering

packets.

when

(not

40.5 CP POWER ON AND RESET DEFAULTS

Table 40-3 provides a summary of Control Processor defaults that occur

first powering up MODIS, or, when a commanded Reset or a powered CPA/CPB

recommended) is made.

40.6 CP LOG EVENT CODES (Reference)

Table 40-4 provides a summary of Control Processor log event codes for
telemetry word SS_CP_LAST_EVENT. Telemetry word SS_CP_LOG_EVENT is a l-bit
word that indicates an event has occurred. Telemetry word SS_CP_LAST_EVENT is

a 16-bit word expressed in 4 Hex values, which indicates the nature of the

event. The 2-digit MSB’S are simply a sequence count

2-digit LSB’S are the specific event message code ID.

reference information. For latest updates see 152932

the MODIS Flight Software System.

40.7 FR LOG EVENT CODES (Reference)

that rolls over. The

This table is for

Maintenance Manual of

Table 40-5 provides a summary of Format Processor log event codes for

telemetry word SS_FR_LAST_EVENT. Telemetry word SS_FR_LOG_EVENT is a l-bit
word that indicates an event has occurred. Telemetry word SS_FR_LAST_EVENT is

a 16-bit word expressed in 4 Hex values, which indicates the nature of the

event. The 2-digit MSB’S are simply a sequence count that rolls over. The
2-digit LSB’S are the specific event message code ID. This table is for
reference information. For latest updates see 152932 Maintenance Manual of

the MODIS Flight Software System.

1 1
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TABLE 40-1. MODIS SUBSYSTEM REDUNDANCIES& DEPENDENCIES

5ee Notes 6/97

21 Full Functional Limited side Teleme~
*S Function Redundarroy Redundancy Redundancy Dependency Only Remarks

BB AJB_Power& Control 4 Single BB with redundant heaters

BB Passive Temperatures ‘J 12 separate BB temperatures

GE AIB_Power& Control d Single CAL2 CCAtemperature

CP AIB_Power& Control d 1 temperature/ea

DR UnlatchFunctions Redundantheaters in single mechanism

DR Motor Drive ‘J SDD haa redundant motor winding%NAD & SVD single windings

DR Failsafe Functions ‘1 NAD & SVD have single mechanism with redundant FS heaters; SDD singla FS heater

FI AfB_Power& Control d

FO A.lB_Power& Control d Any 2 of 4 FIFOblocksneeded

FR AIB_Powar& Control I d I I I 1 temperature/aa

PC AIB_Power&Control J IPCalsohaadualAfBopscapabilityforshortedloadisolation

PC Active&PassiveTemperatures d 6 actfve& 1 passiveFAMtemperatures(passiveis radfator)

PC CLAM (FAMPreamp) d No redundancy; 1 passive temperature

PS iVB_Power& Control d 4 temperaturesensor%a

PV LWIRA/B_Power& Control d 1 temperatures; LWIRCSUBdependenton CPA/PVAor CPB/PVB

PV NIRAfB_Power& Control d 2 temperafuresdea

PV SMiRA/B_Power& Control d d 2 temperatureab; SMIR CSUBdependent on CPA/PVAor CPB/PVB

PV VfSAIB_Power& Control d 1temperature/ea

PV RadiatorTemperature d Noredundancy

RC LWIR/SMIRCFPAHtr&TlmY d LWIR/SMIRHestercontroi& temperaturetelemetry/eswithbaokupbytheother

RC CS/lS/OS Outgas Htr & Tlmy d
Cd&krtermediate/Outer OG Heater conbol & temperature teleme~/ea with limited backup by
each other

SA AIB_Power.% Control J
SA also has dual A/B ops capability; I motor temperature and 2 mirror radiativefywmpfed
temperatures

SM A!B_Power& Control d Singlepointing mirrorwith redundantmotordriver and windings.

SR /UB_Power& Control d 4
Singfewheel, sift and grating mechanismswith redundantmotor drfversand windinga.
11temperaturesensors,401 whichtorn2 redundantsets.

AO Active&Passive Temperatures d 4 9 separate AO temperature poin~ some adjacent pointsprovide backup relativetemperature

ME PasstveTemperatures I I I J I 4 3MEM temperaturepoints (1 is radiatcf); fundonalify atlocatedto subsystems

MF PassiveTemperatures d d 13 MF temperaturepoints

TC Voltage circuitsfor OG Htr & Tlmy I I IJI I ~ IPius voftagecircuifka for CS, IS & OS OG heaters & telemetry cited in RC subsystem

TC VoftagecircuitsCFPA Htr & Tlmy I I IJ1 I / lPlua/minusvottagecircuiUeaforLWIR & SMIRCFPA heaters&telemetry cited in RCsubsystem

TC VottagectrcuitsViS/NIR FPATlmy 4 4 Plus/minusvoftage circuitha forVIS & NIRtelemetrydted hrAOsubsystem.

TE PassiveTemperatures d d 3 separatetemperaturepoints.Anytwocouldwoviderelatedbackupforthethird.

TM Active&PassiveTelemetry d 4 1 temperature/ea;14/ss passive&13/ss activetelemetryreferencepoints

T40-1970- ‘.sys radundanc;es 11323 151840 Rev B SHr’ 9-5



TABLE 40-1. MODIS SUBSYSTEM REDUNDANCIES& DEPENDENCIES
See Notes 5197

21 Full Functional Limited side Telemetry
Subsys Function RedundanCy Redundancy Redundancy Dapandancy Only Remarks

IwQs
1. This table summarizes the MODIS subsystem redundancies and dependencies. This is difficult to do in brief matrix form kecause some subsystems are fully redundant,

2.

3.

4.

while other subsystems have several unique functions which are not fully redundant, but may range from functionally redundant, to limited redundancy, to no
redundancy. No temperature points are literally redundant. However, subsystems with multi-temperature points will have historical relativity for all points.

The table also identifies 2 subsystems that have side A/B dependencies (PV LWIR, PV SMIR, and SR). Dependent upon viewpoint, these might also have been classified
as constants in 10.9. They were not classified as constraints because the initial intent is to operate all Side_A or all Side_B.

Subsystems that do not have any commendable choices, i.e. only contain telemetry functions, are listed in the bottom part of the table.

Recall the Section 7 box note, explains that the 2-character subsystem designations are based on an enduser functional interest, which may differ from how commands
are routed to HW elements. For example, commands to control the Radiative Cooler (RC) are really routed to the Temperature Controller (TC), but are identified with an
RC tag from a functional interest. Similarly, the FPAs are tagged as PC or PV instead of FAM and SAM, because of the PC and PV detector technology interest.

~ [Ware9eneral items.
[1] 12/7/96 This table is new with Rev A.
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pf
Ct-rgs

8
8

18,23
8,18
8,18

9

9

9

18,27

27

27
27

18

f8

17
26
26

16

27

10

10

10

TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE
Sort by Subsystem A@ tadurrdantsubsystemsham gerreralA OrVB 0// mmmand structure,excq t PC, PS & S4 can have both sides on at same time.

1 2 3 4 5 6
507

7 6 9
Cmd Primary Continuing/lndirwt

~ OASIS Command NameSub S Quatifieror Value Type
Tlmy

Verification Verification AdditionalData Remarks

BBO1 TURN_ON_BBA

Type
R CR_BB_~PWR_ON =1 CR_BB_B_PWR_ON =0 Both sb true D

BB02 TURN_ON_BBB R CR_BB_B_PWR_ON =1 CR_BB_A_PWR_ON =0 Both wb true
BS03 TURN_OFF_BB

D
R CR_BB_~PWR_ON =0 CR_BB_B_PWR_ON =0 Both srbtrue

0S04 SET_BB_HTR_TEMP TO D#XXXX
D

Sw all TP_BB_TEMPOl -12 About2hr for total chg lfheated Ta/b=nawpt Delayed response Sw
CEO1 TURN-ON CEA R CR CE_A ON =1 CR CEBON=O Seth s/b true D
CE02 TURN_ON_CEB R ~EBOt4=I CR CE AON-O

———
Both srb true p

CE03 TURN_OFF_CE x CR_CE_A_ON =0 CR_CE_B_ON =0 Both wb true D

CR_CP_B_ON_S =1
CR_CP_A_ON_M=l ,

All a/b true
CR-CP-B_ON, M=O
CR_CP_A_ON_M=O,

CR_CP_A_ON_S =1 All a/b true

w. RESET_CP_STD * tme atter reset recwery Sw
CP04 ENABLE_CP_iMOK Sw SS_CP_lMOK_ON =1 As noted Sw
CP05 DISABLE_CP_iMOK Sw BS_CP_lMOK_ON =0 Aa noted I Sw
CP06 SET_CP_TMF_BUS TO /VB SWD CR_CP_SET_TMF_A =0/S=1 As noted D

CP07 SET_CP_OPER_MODE
TO SRVISAF/STBY/CX3/
Scl Sw SS_CP_MODE =001 SRV, 010 SAFE, 011 STDBY, 100OG, 101Scl Match sehsctadmode Sw

CP08 PERFORM_CP_MACRO WtTHNUMBER X Sw Qrty indirectmawo events No dlred indlation Sw
CP09 SET_CP_MACRDELAY WITHSCANSx Sw Onlyindirectmaao events No dkect indiation Sw
CP1O CLOSE_CP_MACRO Sw Onlyindirectmawo events No dked Irrdiatlon
CP11 HALT CP MACRO WfTHNIJABER X

Sw
Sw OntyIndkaofmaao events No direct Indiation

(Salect8 items,seaOp
Sw

CP12 DUMP_MEM
Sw Memory se!adon per Tl@21

CodeTIO-21) appears In HK
HK timy Sw

~iitiiiiii RESET_CP_UPLD
.............

.:.:.:.,,,,,.,,,,,,. KJ!ll%j SS_CP_RESET_SRC =011 * true atter reset rccovary Sw

CP14 LOAD_CP_RAM
(Select10items,seeOp
CodeTl&17) Sw Dump memoryto vertty Memory should match uptoed Sw

CP15 SET-CP_RESTART WITH ASTATE X#X Sw Reaum ticmcdtim No ttmyuntil atter restart
~~~~ ENABLE_CPA_EPWRT g!i CR_CP\_EEP_W~E_S =1 ~;&.,.:,,,.,,,, ....,.,. ,,,,,..,,,... CR_CP~EEP_WRE_M =0

== ENABLE_CPB_EPWRT

Both S/btrue
~w] CR_CPB_EEP_WRE_S =1::::$ CR_CPB_EEP_WRE_M =0 [Both db true

CP18 CP_SPARE
?lw$j

Sw na na Sw
CP19 HALT_CP_RAM_XFER Sw Event will be issued Recover event Sw

CP20 DISABLE_CP_EPWRT RD CR_CPA_EEP_WRE_M =0 CR_CPB_EEP_WRE_M =0
CR_CPA_EEP_WRE_S =0, ~1 * tme

,,,,,,::,::,::::::,,:,,

CR_CPB-EEP_WRE_S =0
CP22 SET_CP_SAFE_MODE Sw BS_CP_MODE =010 As mted. ........

~~~ CP_BC_SPARE WC SPARE ~=. ~ — —,,,,,., .:,

CR_DR_SVD,NAD,SDD CR_SR_WHL_HOMEA =0, CR_SR_GRAT_CH_A =0,

CP24 GET_CP_MTR_HOME WITHMTR O#X,DIR B#X Sw #yM=~,R “OME A =0 CR_SR_WHL_HOMEB =0, CR_SR_GRAT_FH_A =0, Match mb tlmy to cmded mtr, D,
CR_SR_SLIT_HOMEA =0, CR_SR_GRAT_CH_B =0, Grating has coarse & fine

CR~SM~MIR~HOME~B =0’
DCE

CR_SR_SLIT_HOMEB =0 CR_SR_GRAT_FH_B =0,

SS_DR_NAD_STEP,
CP25 SET_CP_MTR_SWPOS ;:;~ ‘x’ ‘TEP Sw SB_DR_SDD_STEP,

CS_SM_MIR_STEP, CS_SR_GRAT_STEP, selected mtr timy shoutd
CS_SR_GRAT_ST EP, CS_SR_GRAT_STEP Sw

BS_DR_SVD_STEP
update

CP26 St3_CP_LOG_STATE TO D#XX (OTO 15) SW SB_CP_LOG_STATE Match anded vatue Sw
DRO1 TURN_ON_DR_UtA R /CR_DR_UNLACH_AON.1 CR_DR_tJNLACH_BON 4 CR_DR_DRV_ON =0 Atl alb true D
DR02 TURN_ON_DR_ULB 1 R icR_DR_uNMcIMtOf4.1 \CR_DR_UNLACH_AON 43 CR_DR_DRV_ON =0 All a/b true D
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TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE

pf

18

18
18
18

18

18

6,18

18
18

18

16
18,22,2t

18
18

1.9
18

18,21

18

18,26

18,26

18
16

18
18
18

:brtby Subsystem AA redundant subsystemshave general A (MB CMwmmand strudurq sxcapt PC, PS & S.4 can have both sides on at same time.
1 2 3 4

5’97
5 6 7 8 9

Cmd Primary Continuing/lndiract Tlmy
;1SCommand Name Vdticatiorr Verikstion AdditionalData Remarks Type
t mrl ,,, ,-” -’”’ ~10 sac wfndo”” ,. . . -.. .

\D_UL_ON I SWD CR_Dl

~ubsys I OAS

DR03 OPEN_UrI_UL_LWn I avv I=IVIII r= WIIWIII IIn )W

DR04 S~-DR_SVD_UL_ON
As rrrxeo

I SWD CR_DRSVD_l LATCHD =0 cR_DRsvD_2fATcHD =0 I Both true after about 5 min
DR05 SET_DR_NA RNAD_lfATCHD =0 cR_DRNAD_2tATcHD .0 Bothtrue after about 5 min
DR06 SET_DR_SDD_UL_ON SWD CR_DRSDD_LATCHD =0 I True after about 5 mirr
DR07 TURN_OFF_DR_PWR R cl
DR08 TURN_ON_DR DRV R CR-DR.DRV-ON =1 CR_DR UNLACH_AON =0 CR_DR_UNLACH BON =0 All s/b true D
DR09 MOVE_DR_SVD TO CL@ED/OQ/OPEN Sw CR_DR_SVD_CLSD =1/0 CS_DR_SVD_AT_OG =1/0 CR_DR_SVD_OPEN =1/0

Uu Uy aw,
m D,SW

DR1O M OVE_DR_NAD TO CL(XED/OPEN Sw CR_DR_NAD_CLSD =110 CR_DR_NAD_OPEN =1/0 -- D
DR11 SET_DR_SDD_DRVA R CR rwr snn nrw A.1 A.tu+id D

R DR_DRV_ON =0 lcR_DR_UNMCH_AON d lcR_DR_LINLAcH, BON.0 [AHdb t~__ IDI

:-. .. . . ----- . . ... . .—. t
DR12 SET_DR_SDD_DRVB

,- ,w.-
R lCR_DR_SDD_DRV_A.0 [As noted D

TO CLOSED/SCREEN
CR_DR_SDD_CLSD .1/0,

DR13 MOVE_DR_SDD Sw CR_DR_SDD_OPEN =110,
Both SDD/SDS closed SDD Operr/SDS Closed

CLOSED/OPEN
Both SDD/SDS Open

CLSD=l wfthOPEN= 0,0 CLSD=O wffhOPEN=l, O D
CR DR_SDS_OPEN =1/0

CLSD=O wfttrOPEN = 1,1

DR14 STEP_DR.SVD BYLWXXXXlN/OUT Sw SS DR SVD STEP (tlmy In absolute step count) Defte steps match cmd Sw
DR15 STEP_DR_NAD 8Y D#XXXXlN/OUT Sw SS_DR_NAD_STEP (tlmy In absolute step count) Defts steps match cmd Sw
DR16 STEP_DR_SDD BYD#XXXXlN/OUT Sw S!2_DR_SDD_STEP (tlmy in absolute step count) Delta steps match cmd Sw

DR17 HALT_DR_STEP_SVD
Sw SS_DR_SVD_STEP , CS_DR_SVD_AT_OG , <-any may atop short for

CR_DR_SVD_CLSD CR_DR_SVD_OPEN DR09 or DR14
As noted Sw

DR18 HALT_DR_STEP_NAD
Sw BS_DR_NAD_STEP,

CR_DR_NAD_OPEN
<-any may stop short for

CR DR_NAD_CLSD DR1O or DR15
As noted Sw

SS_DR_SDD_STEP,
DR19 HALT_DR_STEP_SDD Sw CR_DR_SDD_CLSD,

CR_DR_SDD_OPEN, c-any may stop short for
CR_DR_SDS_OPEN DR1l or DR19 As noted Sw

CR-DR-SDS-CLSD
DR20 SELECT_DR_PRf FS R CR-DR-PRI-FSJ3EL =1 FS rb’rp<
DR21 SELECT_DR_RDT FS R CR DR PRI FS SEL =0 FS rtn path for MAD& SVD IAS noted 1.

!LE_DR_FS lIim]Cf3_DR_F%EM-BL_S.0 CR_DR_FS-ENABL-M =1 +30V bemmee available Il%th s/b true .:::::

)_FS I R lcR_DR_

1 I
lath for NAD & SVD IAS noted D I

a~~jj ENAB &:
DR23 CLOSE_DR_FS_SW2 I R ]CR_DR_FS_SW_CLSD =1 2nd step of FS squenca @s noted D
DR24 FIRE_DR_SVD, ,SVD_FS_ON =1 CR_DR_SVD_OPEN 3rd &final SVD FS Step As noted, 5 min for Open D
DR25 FIRE_DR_NAD_FS I R [cR_DR_f4AD_Fs_oN.1 CR_DR_NAD_OPEN 3rd &final NAD FS Step As noted, 5 mhr for open D
DR26 TURN_ON_DR_SDDFS R lCR_DR_SDFS_DRVON.1 3rd of 4 SDD FS steps As noted D

I -— —— —. I
DR27 SET_DR_SDD_FS TO OtWOFF

SWD CR_DR_SDD_CLSD =0,
cR DR SDD ntlcti, –, lcR_DR_f3Df3_0pEN.0 14th&final SDD FS step IAII true after about 5 min [Dl

l_FS_SWS R lCR_DR_FS_8
FIO1 TURN_ON FIA I R ICR-FI-A ON =1

ur=rw = I I 1
DR28 OPEN_DR SW_CLSD =0 CR_DR_FS_ENASL_S =0 CR_DR_FS_ENABL_M =0 @l S/btrue $&:~.

CR_Fl B ON =0 Bothah true D
‘FI02 TURN ON_FIB R ICR FI B_ON =1 CR_Fl A_ON =0 Bothah tme

FI03 TURN_OFF_Fl
D

R CR_Fl_A_ON =0 CR_Fl_B_ON =0 Bothah true D
FILM RESH_Fl SWD CR_Ff_A_RESET =0 CR_Fl_B_RESET=O l=RUNNING Active sfde s/b bue D
FI05 SELECT_Fl_PORTA R CR_Fl_PORT_A_ON =1 CR-Fl-PORT_B_ON =0 ]Actfveside a/b bue D

PORT B ON =1 CR_Fl_PORT_A_ON =0 I ]Adlve side s/b true D
19.f A.*~ 1A notad l-lFCXM TllRh------ ...

FO02 TURN_0h_FO_BLK2 I F
FOn!? TllRN

FI06 SELECT_Fl_PORTB I R lCR_Fl_f -... ______
J_ON_FO_BLKl R CFf_FO_BLKl_ON =1 ,- “, T ,,,

i CR_FO_BLK2_ON =1 2of4nf
J oN_Fo_BLK3 R CR FO_BLK3 ON =1 2 of 4 needed ills noted D

FO04 TURN_ON_FO_BLK4 R \cR_Fo_BLK4 ON.1 2of4needed lAS noted D
FO05 TURN_OFF_FO R lCR_FO_BLKl_ON * <-AJSO,BLK2,3,4 .0 IActfve blocksto Ott D

------ . ..
Wdd ]Asnoted I D I
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TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE

pf
Ctlgs

4

Is

13

14

14

14
14

14
14
14

20

14,25
3
3
3

3

3

16

Sori by Subsystem fVB redundantsubsystemshave gerraralA WB (2/f command struduns, excapt PC, PS & SA oan have both sides on at same time. 5/97
1 2 3 4 5 6 7 8 9

Cmd Primary Continuing/indirect Tlmy
RIih.mm OASIS Cnmmnnd Nnma Cxmlifitwnr ValIIn Tune Verification Verification AdditionalData Remarks Type= — — — —

) na na D

lCR_FR_B_ON =0 I IAII S/btrue I D I

I FR05 RESET_FR-STD I swcI \CR_FR_A_RESET a lCR_FR_B RESET.0 [I=RUNNING ]Aative side S/b true

FR06 FR_SPARE ns na na

FR07 SET_~R_RATE TO DAY/Nlc3HT Sw CS_FR_DAY_RATE = <

FR08 SET-FR _SCi_APID TO D#XXX Sw All @t headers & Eng p

I FR09 SET_FR_SCl_QLK SW Ailpidheaders & Eng p}

Sw All
D#xxx Sw AJtpid hat

SW All

I Sw \All pid headera & Eng pkt I I ]In pkk

1/0 Slate followscrrrd

id In pids

td In ptds

Ipkt headers & Eng pkt in pida Sw
aders & Eng pid jln pkts SW

IPM headers & Eng pid Iln pkts Sw

aSw
na

Sw

Sw

SW

\swj

FR1O RESET_FR_SOl_QLK
FR11 SET_FR_ENG_APID TO

FR12 SET_FR_ENG_QLK

FR13 RESET FR_ENG_QLK
FR14 FR_SPARE Sw Was deleted mem pld item I na Sw
FR15 SET_FR_RESTART WiTH ASTATEX#X Sw Resumptionot timy \No timy untilatter restart Sw
FR16 SET_FR_SCIABNORM TO ABNORM/NORM Sw -_FR_SCIABNORM= ABNORM=WNORM=l Matdr cmd value Sw
FR17 SET-FR_SD_DEIAY TO D#X3( Sw CS_FR_DEtAY_SD I Matoh cmd value Sw
FR18 SET_FR_SR_DEiAY TO D#XX Sw CS_FR_DEt_AY_SR Match cmd value Sw

,. ,““_, , ,_”&- , _“..,
i I

FR_SP_DELAY

,,.,

TO D#)C4 I sw lCS_FR_DEMY_SP ]Matdr and value I SW Im
FR25 FR_SPARE SW lna na SW

18,19 FR26 SET_FR_PIW_TYPE TO NORMALITEST Sw SS_FR_PKT_TYPE Normat/Teet = cJl TEST also reautts in Teat Pid Match and value Sw
16 FR27 SET_FR_PC_DCRCMP TO ONOFF SW CS_FR_PC_DCR_ON =1 O=falae Match and value SW
2 FR2S FR SPARE na Sw na Sw

18
2

10,21

10

10
10

10,24
10,24

10,24

10,24

10

10

FR29 Sti FR_PV_DCRCMP
,

TO OFVOFF I SW CS_FR_PV_DCR_ON =1

-..
O. false lMetti and value SW

FRSO FR_SPARE na Sw na Sw
FR31 SET_FR_ENC_DELTA TOO, -S192,+S191 SW CS_FR_ENC_DELTA Match and value SW
FRS2 SET_FR_BBRADTAB TO NORMAtJTEST Sw CS_FR_BBRADTAB =1/0 Met~ and value Sw
FRS3 SET_FR_OFFSETTAB TO NORMAUIEST Sw CS_FR_OFFSETTAB = l/U Metoh and value Sw
FR34 SET_FR_GAINTAB TO NORMAUTEST Sw CS_FR_GAINTAB = 1/0 Match orndvalue Sw
FRS5 TEST_FR_BBRAD WITH0s x#xxx Sw Etted in Sd Pid sol P(t Sw
FR36 TEST_FR_PVOFFSET WRH 08 x#xx Sw Ettect in Sd Pid \sd Pkt Sw
FR37 TEST-FR.PCOFFS~ WITH0s x#xxxx Sw Ettec4in Sd Pkt Sci Pid Sw
FRSS TEST_FR_PVGAIN WtTHGN X#XX Sw Etteot in Soi Pkt Sd Pid Sw

FRS9 SET_FR_PVGNIC y#fl B ‘Wx’ c ‘n’ v Sw Etteot in Soi Pkt Sci Pid Sw

FR40 S=_FR_PVOSl C ;#; B ‘xx’ c ‘m’ v Sw Ettect in Sd Pid Sd Pid I Sw
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pf
C1-ge

10

10

10

18

18

18
1,18

1,18

1,18

TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE
Sort by Subsystem AM redundantsubsystemshave genera/4 MB OtYcommand strudure, axoapt PC, PS & SA can have both aidea onatsametime. 5A77

1 2 3 4 5 6 7 8 9
Cmd Primary Continuing/Indirect Tlmy

Subays OASIS Commsnd Name Qualltieror Value Type Verification Vetitlcation AdditionalData Remarks JJx&

FR41 S~_FR_PCPREOSl C~v Sw ~“d ,n ~ PM
)(W4X Sd Pkt Sw

FR42 SET_FR_PCPSTOSIC :#~x B ‘#xx’ c ‘m’ v Sw Ettect in M Pkt Sd Pld Sw

FR46 SET_FR_LOG_STATE TO O#XX (OTO 15) SW SS_FR_LO13_STATE Matdr txnd value sw-

PCO1 TURN_ON_PCLWA Rt2 CR_PCLW_A_ON =1 sh true D

PC02 TURN_ON_PCLWB RD CR-PCLW_B_ON =1 * tme D

PC03 TURN_ON_PCLW_AB RD CR_PCLW-A_ON =1 CR_PCLW_B_ON =1 (PS6 SA can be both On) Seth S/b true D

PC04 TURN_OFF_PCLW RD CR_PCLW_A_ON =0 CR_PCLW-B-ON =0 Both S/b true D

\ TURN_ON_PC_ECAL R lcR_PcLwA_EcAL_ON.1 CFl_PCLWB_ECAL_ON =1 Active side S/btrue D

J TURN_OFF_PC_ECAL R ]CR_PCLWA-ECAL_ON.0 CR_PCLWB_ECAL_ON =0 Active side s/b true
fi~TuRN-oN_psl ~@$]cR_psl_ON.1 ISib true

-ON_PS2 Iah tme

CR PS2 ON =1 (PC & SA oan be both On) !Both a/b tme
___ ._, CR-PS2 ON =0 ]Both srb true

~ ENABLE_Ps12sHDN

Rj DlBABLE_Ps12sHDN

ON =0 ICfl PS2-ON =0 I
.PSISHDN_ENA_M =1,

PC06

wTURN ON PS1 PS2

BHDN_ENF@ =1, cfi_

SHDN_ENA_S =0 CR=
CR_PSl SRVHTR-ENA=l I

DISABLE_PS_SVHTR CR_PSISRVHTR_ENA=O lCR_PS2SRVHTR_ENib0 1
PVO1 TURI

PV02 TURN_ON_PWISB I R [CR_VIS. I

i]cFt_ps2sflvtiTt=t_Et4A=l ]

PS2SHDN ENA M =1 I
-PSISHDN_ENA_M =0,
PS2SHDN ENA_M =0 !

Both sh trua

I

..,.,.:
All s/b true

:~:j
j$j,,,,,,

,::::::$
AHs/b true {::::;:;.,..,.~,.,,,.,.,,,,,,,............

pll tme

I lsh true
,.3:.

IBoth ah tme

N_ON_PWISA ___L f3_]CR_VlS_A_ON =1 lCR_VIS_B_ON =0 I lBoth S/b tNe 1 D

,0 ON =1 ICR-VIS-A-ON.0 It!lothrubtrue D

PV03 TURN OFF_PVVIS R icR-vIs_A ON.0 CR_VIS_B_ON =0 I lBoth SIIJtme D

PV04 SET_PWIS ECAL TO OWOFF SWD lcR_vIsA_EcAL ON .lio CR dive side dtr true D

PV05 sm_PWIS_VCAL TO X#XX !lw !VFI DWIQ Vf!Al U Fnrr Match tlrnv or otd value APV

PV06 SET_PVVIS_lTWK_V TO XUXX I Sw ltng

VISB-ECAL-ON =1/0 AI

f .,. . ,., ,_, . . .. . . . . .. . . 1-.. J Pkt T30-5c or T30-5D M-._.. ...... _. ~... ----- , .
-.. . -

Ptd Eng Pkt I APV

PV07 TURN_ON_PVNIRA I R CR-NIR_A_ON =1 CR_NIR_B_ON =0 Both wb true D

PV08 TURN_ON_PVNIRB R CR_NIR_B_ON =1 CR_NIF

PV09 TURN_OFF_PVNIR R CR_NIR_~ ON =0 CR_Nlfi_U_= . . _

PV1O SET_PVNIR_ECAL TO OWOFF SWD CR_NIFtA_ECAL_ON .1/0 CR_NIRB_ECAL_ON =1/0 I ]Active side sib true I D

PV11 S~-PVNIR-V CAL TO X#XX Sw VR_PVNIR-VCALH IEng Fld T3@5C or T30-5D ]Matctt tlrrtyor pld value I APV

R-L ON =0 I @oth fvb true I D
‘° C)N.O ]Both srb true D I

I ?Vg.. sET-pVNIRJTwK-V TOx#xx I SW jEng Pkt I ! ]Eng Pkt ] APV I
PV13 TuRN_ON_PVSMIRA R CR_SMIR_A_ON =1 CR_SMIR_B_ON =0

PV14 TURN_ON_PVSMIRB R CR_SMIR-B_ON =1 cR_sMlR_40N =0
PV15 TURN_OFF_PVSMIR R CR_SMIR_A_ON =0 CR_SMIR_B_ON =0

PV16 sET_PVSMIR_EcAL TO OWOFF SWD CR_SMIW_ECAL_ON =110 CR_SMIRB_ECAL_ON =110
-5D i1PV17 SET_PVSM_VCAL TO X#XX I Sw

PV18 SET_PVSMl

‘ VR_PVSM_VCALH IEng Pkt T30-5C or T3CM

llR_CSUB TO OWOFF SWD CR_SMIRA_CSUB_ON =1/0 CR_SMIRB_CSUB_ON =1/0 1 Active side .s/trbue D

PV19 SET_PVSM_lTWK_V TO X#XX Sw Eng Pkt Errg Pkt APV
PV20 SET-PVSM_VDET_V TO X#XX Sw Errg Pkt I Eng Pld APV

PV21 TURN_ON_PVLWA ,~ R CR_LWIR_B_ON =0 Both S/b true D
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TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE

pf

1,18

10
10

10
10

18
18

18
18

18
18

18
18

18
18
18

18
18

18
18

18

Sortby Subsystem AM redundant subsystemshave gerreralA 0r143 Oft oommarrdstructure,exospt PC, PS & S4 cm have both sides on at same time. 5.437
1 I 2 I 3 I 4 I 5 I 6 7 8 I 9

Cmd Primary Continuing/lndird Tlmy
Verification Verification AdditionalData Remarks Te—— A

TI ION fiM D\ll W9 CKI I WIR n mN .1 cR_LwlR_40N =0 Both wlr true n
l-m 1{MID 0 nkl –n O-*h .A. 1..,..

r v- , “, ,1._u.._r .-.. ” ,, ,W, ,_ I-..,, ,_”_ . . . - ,

PV23 TURN_OFF_PVLW R CR_LWIR_A_ON =0 vn_Lwln_la_ulw =U D

PV24 SET_PVLW_ECAL

I-II a]u lIUU

TO OtWOFF SWD CR_LWIR/_ECAL_ON =110 CR_LWIRB_ECAL_ON =110 [Active side sdbtrue D

PV25 SET_PVLW_VCAL TO X#XX Sw VR_PVLW_VCALH Eng Pkt T30-5C or T30-5D lMatdr tlmy or pkt value APV

I_v IU AUAA

. . . I

-----@Y
I PV26 SET PVLW CSUB TO ON/OFF SWD CR_LWKIA-CSUB.ON =110 CR LWIRB CSUB-ON =110 lAotive side alb true I D

PV97 !N=T PVl W ITWK V TO X#XX Sw Eng Pkt jErrg Pkt Ial=w

Sw Eng Pkt lEng Pkl

R CR_PV_ECAL_ENA_A =1 CR_PV_ECAL_ENA_B =1 [Active aide S/b true D

R CR_PV_ECA4ENFL A =0 cR_Pv_EcA4ENA_B =0 [Aotive skle S/b true D

SWD CR_PV_A_MEM_RAM =110 CR_PV_B_MEM_RAM -110 IAotive side S/b true D

Sw Ettect In Sd Pkt lad Pld na
,. L,, -. ,,, — , . .

i
f— , ,..

M IEttect In Sd Pkt Isd Pkt

M lEttectkr8d Pkt ad Pkt

RCO1 TUHN_C)N_HULW I LM i H CR_RC-L~LM_ON =1 As noted v

RC02 TURN_ON_RCLWHTR R CR_RC_LWHTR_ON =1 RCO1 SIB On to get RC02 On As noted D

RC03 TURN_OFF_RCLWHTR R CR_RC_LWHTR_ON =0 As noted D

RC04 TURN_OFF_RCLWTLM R CR_RC_LVWLM_ON =0 As noted D

RC05 TURN_ON_RCSMTLM R CR_RC_SMTLM_ON =1 Aa noted D

RC06 TURN_Ol_RCSMHTR R CR_RC_SMHTR_ON =1 RC05 SIB On to get RC06 On As noted D

RC07 TURN OFF RCSMHTR R CR_RC-SMHTR_ON =0 Aa noted D

RC08 TURN-OFF-RCSMTLM R CR_RC_SMTLM ON =0 Aa noted D

R
RC09 SET-RC_CFPA_TEMP TO Tli12/T3 R

CR_RC_CFPA_TISET =1, cR_Rc_cFP4TlsET =0, CR_RC_CFPA_TISET =0, Selected TllT21T3 set s/b hue D

n CR_RC_CFPFLT3SET =0 cR_Rc_cFP&T3sET =0 cR_Rc_cFPA_T3sET .3 (T2 is indirecthorn T1/T3)

,.,. .. ..-_.,-, .. r ,_-, . -“ I I ,..” ,.”.-

I lCR_RC_CSTLM_ON.0 pe noted

1 nb14 I UnN_UN_nL/1~ 1I-M 1 d lcR_Ftc_lsTLM_ON.1 I i IAS noted I u I

PV33 SfS_PVNIR_NSTEP TO D#XX sw lE#M4 in CA Dkl I I i.Q-J Dkl

PV34 SET_PVSM NSTEP

I 1 +

na

TO DtOO( SM na

PV35 SET.PVLW_NSTEP TO D#XX W na
----------- .. ---- . . . . .

t
I . . I 1 1

RC1O TURN_ON_RCCSTLM R CR_RC_CSTLM_ON =1 As noted

RC11 TURN_ON_RCCSHTR R CR_RC_CSHTR_ON =1 I [RC1O SIB On to get RC1l On As noted

RC12 TURN_OFF_RCCSHTR R Cn ne cm.ITn nN -n A* mfi+mI

RC13 TURN_OFF_RCCSLTM R
-A. A 7, ,m., A., -a,aT, . . m =+3

D

D
D
D
.

RC20 TURN_OFF_RCOSHTR I R lCR_RC_OSHTR_ON.0 I I IAS noted I D

RC21 TURN_OFF_RCOSLTM R lcR_Rc_03Tw_0N.0 IAS noted D

SAO1 TURN_ON_SAA R CRJ3A-A-SCAN_ON =1 IAs noted D

SA02 TURN_ON_SAB RD CR_SA_B SCAN ON =1 IAs noted D

SA03 TURN_ON_SA_AB RD CR_SA_A_SCAN_ON =1 CR_W_B_BCAN_ON =1 (PS& PC osn be trothOn) ]Both srb true, AfB bothOn D

SA04 TURN_OFF_SA RD CR_SA_A_SCAN_ON =0 CR-SA-B_SCAN-ON =0 Both ah tme D

SA05 SET_SA_HIGAIN R CR_S~LHl_GAIN =1 Aa noted D

SA06 SET_SA_LOGAIN R CR_SA_A_Hl_GAIN =0 As noted D

SA07 SET_SB_HIGAIN R CR_SA_B_Hl_GAIN =1 AS noted D
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TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE
Sortby Subsystem A@ redundantsubsystd

1 2 3
9 have general A OrVB Ott command structure,exc@t PC, PS & SA can have both sides on at same time.

4 I 5
5/97

6 7 I 8 I 9
pf

Chgs
Primary I Continuing/lndiract I I I Thny I

OASIS Command Name Qualitieror Value

SA08 SET_SB_LOGAIN
SMO1 TURN_ON_SMA

SM02 TURN_ON_SMB

SM03 TURN_OFF_SM

SM04 SET_SM _FULL_CAL WITH SCANSD#XX

SM05 SET_SM _SD_CAL WITH SCANSD#XX

Verification I AdditionalData _ Remarlm

R CR_S~f3_Hl_GAlN =0 As noted
R CR_SM_SDSM_A_ON =1 CR_SM_SDSM_B_ON =0 As noted

R CR_SM_SDSM_B_ON =1 CRJ3M_SDSM_A_ON =0 As notad
R CR_SM_SDSM_A_ON =0 CR_SM_SDSM_B.ON =0 Botha/b true

Sw CR_SM_MIR_HOME-A =0 CR_SM_MIR_HOME_B =0 ‘ a’ ‘bd’ ‘-dng 0’1 ‘en True at SPOI!Xalso in Eng Pld
and at O also by Eng Pfd 3

T;

D

D

D
D

Sw

5

5

7

7

7

13

SW CR_SM_MIR_HOME_A =0 CRJ3M_MlR_HOME_B =0
1 at start, repeating 0/1 then
and d n. ml.m hwFrIfl Plrl ITrue at spot$ also In Eng Pld SW

Sw CR_SM_MIR_HOME_A =0 CR_SM_MIR_HOME_B =0

‘“7

:“% :po!:l:yh}:o’j~ True at spot%also in Eng Pfd Sw

Sw CS_SM_MIR_STEP
(tlmy ia In absolute step count, New tfmy ah cmded delta
aee T20-2A) from prior tfmy

Sw

SM06 SET_SM _SUN_CAL WITHSCANSD#XX

SM07 STEP_SM_MIR BY D#XX
FORWARDIBACKWARD

Sw CR_SM_MiR_HOME_A .1, fc-any ma! -‘ ‘ “ ‘ —~

CS SM_MIR STEP
CR_SM_MIR_HOME_B .1

SM05,06,br ,UO
R CR_SR_A_ON =1 CR_SR_B_ON =0 Both.sb true D
R CR_SR_B_ON =1 CR_SR_A_ON =0 Bothart)tme D
R CR_SR_A_ON =0 CR_SR_B_ON =0 BothS/b tme D

Sw CR_SR_SISHTR_OFF =0/1 Match crnd HK or Eng Pkt Sw
Sw cs_sR_usE_Llowx3 Bnl)

Sw CS_SR USE-L1OWX2 B#l/O fores bft tor lamps 1,2,3,4 ]Matchomd HKor Eng Pfd ] SW ]
Sw CS_SR USE L1OWX1 stirlm
Sw CS_SR_USE_LIWXl lB#l/O as AB from lamps 5,6 I lMatc.homd HK w Eng Pfd \ S-

Sw CR_SR_SISFB_RA
Sw CR_SR_L_SHDN_ENA = 011 j I lMatoh omd HK or Eng Pfd [ SW

Sw CR_SR_fAM

SM08 tfALT_SM_MIR_MTR Iy sIop snon for
.-i- . . lAs noted Iswl

18

18

SRO1 TURN_ON_SRA
SR02 TURN_ON_SRB

SR03 TURN_OFF_SR
SR04 SET_SR_SIPD_HTR TO OtWOFF

SR05 SET_SR_L10Wx3 TO 8UABCD(4 items)

SR06 S~-SR_L10WX2 TO SUASCD(4 ttema)

SR07 SET, SR_LIOWXl TO B#A8CD(4 Irems)

11
11

11

11
11

11

11
11

1/0for as bfi for lamps 1,2,3,4 lMat* crnd HK or Eng Pfd I Sw j

for es bit for lamps 1,2,3,4 IMatch cmd HK or Eng Pfd I Sw 1
SR08 SET_SR_LIWXl TO B#AB(2 items)

SR09 SET_SR_SIS_FB ~wk,r
SRIO SET_SR_LOV_SHDN TO ENABLE/DISABLE

SRI 1 SET_SR_LAMPLEVEL TO HIWLIOW

\D = CUl I I /Match and HK or ErrgPfd I SW I

lPS_LOW = 0/1 Match and HK or Eng Pfd
CS_SR_tAMPS = OFF/WATT_ONEA4AlTl OAf#

Sw ATT201WATT30=OOOIO01101o Match crnd HK or Eng Pfd
10111100

fundonal
11mllUIIV

Match crnd HK or ErrgPkt
lw aImlr I

~aolutestep count, New timy ah cmded delta

Sw

SR12 SET_SR_LAMPS
TO
OFFMflrWl CWIJ2WW3025,261 Sw

SwSR13 Sfl_SR_MTR_GRP
WtTHWH D#X,SL D#X,
GR DWOWXX

Sw CS_SR_SRCWH_STEP, CS_SR_GRAT-STEP,
CS SR SLIT STEP bv steo unm” - “-..

Iln Eng Pfdby
---u--

Sw CS_SR_SRCWH_STEP
(tlmy is in ab
see T20-2A) ! lfrom rxfor tfmy I

SUv
1

18

SR14 STEP_SR_WHEEL
BYDIMXX
FORWARDISACKWARD

SR15 SR_SPARE

SR16 STEP_SR_SLIT
BYD#XX
FORWARD/BACKWARD

SR17 SR_SPARE

SR1S STEP_SR_GRT
BYD#XXXXX
FORWARDIBACUWARD
WITH BURSTD#XXX,

13

16

13

16

13

16

16

10

c.,.,

SW Irra I I Ina I Sw [

Sw CS_SR_SLIT_STEP
(tlmy Is in absolute step count, New tfmy arbcmded delta Sw
see T20-2A) from mfor timv

Sw tbd Sw

Sw CS_SR_GRAT_STE P
(tlmyis in absolute step count, Naw tfmy ah cmded delta
see T20-2A) from Drforffmv Sw

SR19 STEP_SR_GR_flSS STEPSD#XXFORWARD
/SACKWARD,SCANS
D#xxx

sR20 HALT_SR_GRT_MTR

SR21 SET_SR_lR_SRC TO 0f40FF

TGO1 TURN_ON_TGA
TG02 TURN_ON_TGB

SW CS_SR_GRAT_STEP I IObserve tfmyfor sfep chg & sw
pause sequences

I

Sw CS_SR_GRAT_STEP I lHaft in changing step count Sw
Sw CR_SR_lR_SRC_OFF =IY1 As noted Sw
R CR_TG_A_ON =1 lcR_TG_B_oN.0 Bothsrb true D
R CR TGBON=l ]CR TG A ON =0 Bothah true i n
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TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE
Sortby Subsystem A43 redundantsubsystemshave generalA Or@ OH commandstndure, exscwt PC, PS & S.4 can have both sides on at same time.

1 2 3 4 5
5/97

6 7 8 9
pf Cmd Primary Continuing/indirect

Chgs Subays OASIS Command Name Qualifi- or Value T’ype
Tlmy

Verification Verification AdditionalData Remarka TVpe
TG03 TURN_OFF_TG R CR_TG_A_ON =0 CR_TG_B_ON =0 BothSib true D
TG04 RESET TG I SWD M 1

2f6 <–Total cmds

NOTES
1. All subsystem configuration ON/OFF cmds have HK tlmy status words. Most other configuration parameter selections also have HK tlmy points. Other

command selections only appear in the Engineering Pkts or have direct video effects in the Science Pkts.
2. Shaded items are prccessed as spacecraft pt-pt items,

T40-2 970” I-t/my rsp 7!- 11323 151840 REV B sHEr -13
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TABLE 40-2. MODIS COMMAND & TELEMETRY RESPONSE
Sort by Subsystem A@ redundantsubsystemshave general A CWB Oft wmmand strudure, exsept PC, PS & S4 can have both sldas on at same time. 5/97

1 2 3 4 5 6 7 8 9
Cmd Primary Continuing/lndireot Tlmy

Sub S OASIS Command Name Qualifier or Value Te Verification Veritioation AdditionalData Rematka~, w YP la

PF WJHMQLY to T@l Startl@llM
1. 11/24/95 chg ECAL_V to VCAL in 4 cmds PV05, 11, 17, 25; also add tlmy name in Col 5 and move Eng Pkt to CO16,
2. 11/24/95 (other tables chged 11/4) Chg FR28 SET_FR_PC_DCR_TH to FR_SPARE and FR30 for PV.
3. 11/24 added Col 5 tlmy for 5 view sector delay cmds, e.g., CS_FR_DELAY_SD, BB, SR, SP, EA.
4. 11/24 (Other tables changed 11/6) Chg FO06 from RESET_FO to FO_SPARE,
5. 11/24 Add Col 6 veirfication for SMO1 & SM02, the relate A/B sides.
6. 11/24 On DR13, deleted Col 6 tlmy CR_DR_SDS_CLSD as it as become a spare since SDD_CLSD indicates SDS is closed,
7. 11/24 Revised mtr home logic start/end on SM04, 05,08 such that at start & end, home true is 0,
8. 12/3 Added missing 2nd verification states to BBO1, BB02, CEO1, CE02. E.G., BBO1db CR_BB_A_PWR_ON = 1 & CR_BB_B_PWR_ON =0, etc.
9. 12/3 Cowected 3 logic states: CPO1 is CR_CP_A_ON_S =0 not 1, CP02 is CR_CP_B_ON_S =0 not 1, and CP06 is CR_CP_SET_TMF_A =0 not 1.
10. 3/22/96 17 New cmds CP24-26, FR31-FR46 & SR21.
11. 3/22/96 Revised 9 SR cmds SR04-SR12.
12. 3/22/96 Revised DR13 tlmy logic to show states for 3 cases SDD_Clsd/SCRN-Clsd, SDD_Open/SCRN-Clsd, SDD_Open/SCRN_Open.
13. 3/23/96 Added missing HK tlmy for FR07,SM07,SR14,SR16, SR18
14. 3/22/96 Clarify FR APID/Quick look flag items, including deletion of prior memory pkt items FR14, 15& 16.
15. 3/23/96 Revise FR04 to TOGGLE_FR_lNT02 from TEST_FR_SELF.
16. 3/24/96 ReVised to Spares: CP18 to CP_SPARE, FR25 to FR_SPARE, SR15, 17 to SR_SPARE.
17. 3/24/96 CP15 revise qualifier.
18. 3/26/96 Minor clarifications on response.
19. 4/7/96 Mhor FR26 name chg to SET_FR_PKT_TYPE from SET_FR_SCl_PKT to be consistent with other new items. And to SS_FR_PKT_lYPE from

SS_FR_SCl_PKT.
20. 4/29/96 Revise FR15 to S13_FR_RESTART WITH ASTATE X#X from Chgf#l 4 FR_SPARE.

Changes since 151840 initial 5/96 releas~
21. 6/12/96 Slightly revise DR27 & FR31 Col 3 so they match T1 O-25A DR27 & FR31 syntax.
[22] 8/16/96 Delete cmds CP21, FR43, FR44 & FR45 and related tlmy. Chgs are carried as spares in TIO-25A & T20-2A, but not in T4&l.
23. 9/29/96 Add 4th character to BB04 Qualifer to get D#XXXX.
24. 9/26/98 Correct Qualifer syntax on FR35,36,37,38 & SR12 to match OASIS rqmts and T1 O-25A.
25. 10/18/96 Reactivate FR16 to be SET_FR_SCIABNORM TO ABNORM/NORM and add tlmy SS_FR_SCIABNORM (ABNORM/NORM).
26. 4/97 EO1 122D incorporationfor Rev B. See EO1 122D, released 970306 for details.
27. 5/97 Direct Rev B change on qualifiers to match same changes in Table 10-25A.
[28] 5/97 Direct Rev B change to revise last Col number from 10 to 9 for Tlmy Type.
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TABLE 40-3, MODIS CONTROL PROCESSOR DEFAULTS

5197

Param SW Range HEX, Default Value HEX
lD# Cmd# Command Mnemonic Parameter Description unless noted unless noted

1 BB04 SET_BB_HTR_TEMP TO D#XXX BB Heater Temp Set Point, nominalT=315K=D#l 51 DN=X#O097 O0624F44 0093

2 CP06 SET_CP_TMF_BUS TO AJB Select CP TMF Bus O-A, 1-B 0000=A 0001 -B 0000-A

3 TG04 RESET_TG Reset Timing Generator (Reset-O; negative transition weated by Flt 0000= RESET na
SW stepping 1, then ~ no gnd Set cmd)

4 SPARE na na na

5 FR08 SET_FR_SCl_APID TO D#X_XX Science Data Packet APID 0040-007F 0040

6 FR09 SET_FR_SCl_QLK, Science Data Packet QL bit 0001 .SET OOOO=RESET 0000-RESET
RESET_FR_SCl_QLK

7 FR1l SET_FR_ENG_APID TO D#XXX Engineering Packet APID 0040-007F 0040

8 FR12 SET_FR_ENG_QLK, Englneerlng Packet QL bit 0001 -SET 0000-RES~ 0000-RESET
RESET FR ENG QLK

9 FR14 SPARE– – – (Was MemoryData PacketAPID)

10 FR16 SPARE (Was MemoryData PacketQL bit)

11 FR17 SET_FR_SD_DEtAY TO D#XXX SD Seder Delay (1-6.66us) Allbandoperationaltestdelay

12 FR16 SET_FR_SR_DEtAY TO D#XXX SR SectorDelay (1-6.66us) Allbandoperationaltestdelay

13 FR19 SET_FR_BB_DEtAY TO D#XXX BBSectorDelay (1-6.66us) Allbandoperationaltest delay

14 FR20 SET_FR_SP_DELAYTO D#XXX SPACE Seder Delay (1-6.66us) Atlbandoperationaltestdelay

15 FR21 SET_FR_EA_DEtAY TO D#XXX EARTH SectorDelay (1-6.66us) Allbandoperationaltest delay

16 CP07 SET_CP_OPER_MODE TO MODIS Operating MODE
SRVISAFISTBYIOGISCI

17 CP04,05 ENABLE_CP_lMOKDISABLE_CP_lMOK EnableAutonomousSafe Mode (monitorSIC IMOK over 1553)

18 SR05 SET_SR_L10WX3 TO B#ABCD Set 3xl OWLampConfig (seleds 3 particularlamps)

na na

na na

0000-0032 0000

0000-0032 0000

0000-0032 0000

0000-0032 0000

0000-0032 0000

0001-SURVIVAL, 0002-SAFE, 0003-STANDBY
0003.STANDBY, 0004.OUTGAS,
0005.SCIENCE

0001-ENABLED 0000=DISABLED 0000-DISABLED

19 SR06 SET_SR_L10WX2 TO B#ABCD Set 2x1OWLampConfig (selects2 partkular lamps)

20 SR07 SET_SR_L10WX3 TO B#ABCD Set 1x1OWLampConfig (seleds 1 partlarlarlamp)
\B#OOIO-Lamp3, B#OOOl.Lsmp 4 I

21 FR08 SET_SR_Ll WX1 TO B#AB Set lx 1W LampConfig(selects1 particular lamp) [B#10-Lsmp 5 B#O1.Lamp 6 IM1O.5

22 CP21 SET_CP_PK_PWRTO D#XXXX (Was SET_CP_PEAK_PWR) na na

23 FR07 SET_FR_RATETO DAYINIGHT FormatterDay/NightRate 0001-Day 0000-Night 0001-Day

24 FR04 ToGGLE_FR_lNTo2 Formatterlnterrupt02ToggleFLT SW toggks B#O,l,0 fortest 0000-TOGGLE na

B#l 110-Lamps 1,2,3 B#ll10 -1,2,3
B#l 101-Lamps 1,2,4
B#lOl 1-Lamps 1,3,4
B#Ol11-Lamps 2,3,4

WH 100-Lamps 1,2 B#Ol10-2,3
B#lOIO-Lamps 1,3
B#1001-hmps 1,4
B#Ol10-Lamps 2,3
BfKrlO1.Lamps2,4
‘k#OO11-Lamps 3,4

B#1000-Lamp 1, B#OIOO.Lamp2 B#looo -1
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TABLE 40-3. MODIS CONTROL PROCESSOR DEFAULTS
5197

Param SW Range HEX, Default Value HEX,
lD# Cmd# Command Mnemonic Parameter Description unless noted unless noted
25 FR05 RESET_FR_STD ResetFormatterStandard(Reset-O;negativetransitioncreatedby Fff 0000-RESET na

SW stepping1, then O;no gndSet cmd)

26 FR22 RESET_FR_UPLD Reset FormatterUpload(Reset-O;negativetransitioncreatedby Flt 0000-RESET na
SW stepping1, then O;no gnd Set cmd)

27 FO06 SPARE (Was Reset FIFO) na na

28 FI04 RESET_Fl ResetFDDI (Reset-q negativetransitioncreatedby FltSW stepping 0000-RESET na
1, then Q no gnd Set cmd)

29 DR03 OPEN_DR_UL_LOCK Mustbe issuedpriorto param#30,#31 & #32; SW cancelscmd 0001-OPEN NOT OPEN
automaticallyafter 10 sac

30 DR04 SET_DR_SVD_UL TO ON/OFF SVD paraffinhtr:O-ON, 1-OFF (Irreversible;mustoccurwithin10 sac 0000-ON 11.6 mkr 0001-OFF 0001-OFF
of param#29,SW timerOFF at 11,6 min.

31 DR05 SET_DR_NAD_UL TO ON/OFF NAD paraffin htc O-ON, 1-OFF (irreversible must occur within 10 sac 0000=ON 11.6 min 0001-OFF 0001-OFF
of pararn#2~ SW timerOFF at 11.6 min.

32 DR06 SET_DR_SDD_UL TO ON/OFF SDD paraffin ht~ O=ON, l-OFF (Irreversible must occur within 10 sac 0000=ON 11.6 min 0001-OFF 0001-OFF
of param#29;SW timerOFF at 11.6 min.

33 DR27 SET_DR_SDD_FS TO OFUOFF SDD FS parafin htr: O=ON,l -OFF (irreversible must occar within 10 0000=ON 11.6 min 0001=OFF 0001 .OFF
min of SDD FS circuitturnON; SW timerOFF at 11.6 min.

34 PV04 SET_PVVIS_ECALTO ON/OFF PV ViS ECALON/OFF EledronicCalibration 0000*OFF 0001-ON Oooo-off

35 PV05 SET_PVVIS_VCAL PV VIS VCALVoffs-8V to +lV over8 bits – 0000-+1 V 00FF--8V 001D.D#29

36 PV06 SET_PVVIS_llWK_V PV VIS fTWKVolfs-2.5V to -4.5V over8 bits 0000--2.5V 00FF--4.5V 004F-D#79

37 Pvlo SET_PVNIR_ECALTO ON/OFF PV NIR ECALON/OFF ElectronicCalibatiom 0000-OFF 0001-ON Oooo-off

38 Pvll SET_PVNIR_VCAL PV NIR VCAL Volts-8V to +1V OVef 8 bffs 0000-+lV 00FF-4V 001D-D#29

39 PV12 SET_PVNlR_llT41K_V PV NIR ITWK Voffs-2.5V to -4.5V over8 bita 0000--2.5V 00FF94.5V 004F-D#79

40 PV16 SET_PVSMIR_ECALTO ON/OFF PV SWiR/MWfR ECALON/OFF Electronic Calibration 0000=OFF 0001 =ON Oooo=off

41 PV17 SET_PVSM_VCAL PV SWIFVMWIR VCAL Volts -W to +1V over 8 bfts 0000-+lV 00FF--8V 001D=D#29

42 PV19 SET_PVSM_lTWK_V PV SWIR/MWiR ITIVK Vofts -2.5V to4.5V over8 bits 0000--2.5V 00FF9-4.5V 004F-D#79

43 PV20 SET_PVSM_VDH_V PV SMIRM4WIRVDET Vohs OVto-8V over8 bits 0000-8V OOFF-OV ooBE-D#190

44 PV24 SET_PVLWIR_ECALTO ON/OFF PV LWIR ECALON/OFF Electronic Calibration 0000=OFF 0001 -ON Oooo.off

45 PV25 SET_PVLW_VCAL LWiR VCAL Voffs -8V to +1V over 8 bits 0000=+lV 00FF.-8V 001 D-D#29

46 PV27 SET_PVLW_lTWK_V PV LWIR fTWK Volts -2V to 4V over 8 bits 0000--2.5V 00 FF-4,5V 004 F-D#79

47 PV28 SET_PVLW_VD~_V PV LWIR VDH Vofts OV to -W OVef 8 bits 0000--8V 00 FF=OV 00 B9=Df#185

48 PV18 SET_PVSMIR_CSUB TO ONIOFF SWIR.IMWIR Chrg Subtraction ON/OFF, uses ECAL_V for volts 0000.OFF 0001 =ON Oooo-oti

49 PV26 SET_PVLW_CSUB TO OfVOFF LWIR Chrg Subtraction ON/OFF, uses ECAL_V for vofts 0000=OFF 0001 -ON Oooo.off

50 PV31 SET_PV_MEM TO ROM/RAM PV Memory ROM/RAM normal:RAM; test only:ROM 0000= ROM 0001 =RAM 0001-RAM
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TABLE 40-3. MODIS CONTROL PROCESSOR DEFAULTS
5/97

Param SW Range HEX, Default Value HEX
lD# Cmd# Command Mnemonic Parameter Description unless notad
51 FR26 SET_FR_PKT_TYPETo NORMAIJTEST

unless notad
FR Packet,NormalIs Sclencq Test createsa fixedCCSDS test 0000.NORMAL 0001 -TEST 0000-NORMAL
packet to check link

52 FR29 SET_FR_PV_DCRCMP TO ON/OFF PV OCR computatlorx 1-ON, O=OFF OOOO=OFF 0001 -ON 0001 -ON

53 FR27 SET_FR_PC_DCRCMP TO ON/OFF PC DCR computation: 1-ON,O-OFF 0000.OFF 0001 -ON 0001-ON

54 FR30 SPARE (Was PV DCR thresholdof BB) na na

55 FR28 SPARE (Was PC DCR thresholdof BB) na na

56 FR44 SET_FR_PCDCRPRETO ONK)FF (Was SET_FR_PCDCRPRE) na na

57 FR45 SET_FR_PCDCRPOSTTO ONrOFF (Was SET_FR_PCDCRPOST) na na

58 FR43 SET_FR_PCDCRDBGTO ON/OFF (SET_FR_PCDCRDBG) na na

59 FR31 SET_FR_ENC_DELTA Deffarotatesall 5 MODIS viewsby fiiad encoder count EOOO-MIN (41 92) 0000
lFFF-MAX (+8191)

60 FR32 SET_FR_BBRADTABTO NORMAtJf’EST Usesvaluefixedby FR35 forall ideal BBDYvaiues 0000-TEST 0001-NORMAL 0001-NORMAL

61 FR33 SET_FR_OFFSEITAB TO NORMAUTEST Usesvalue fixedby FR36 and FR37 foroffsetloading 0000-TEST 0001-NORMAL 0001-NORMAL

62 FR34 SET_FR_GAiNTABTO NORMALITEST Usesvalue fixedby FR36 forgain loading 0000-TEST 0001-NORMAL 0001-NORMAL

63 FR35 TEST_FR_BBRAD Speoifi~ 8 bitvalue foruse by FR32 0000-MIN 00FF-MAX 03E8

64 FR36 TEST_FR_PVOFFSET Specifies8 bitvalue foruse by FR33 0000-MiN 00FF-MAX 0080

65 FR37 TEST_FR_PCOFFSET Specifies14-bitvalueforuse by FR33 0000-MIN 3FFF-MAX 2080

66 FR38 TEST_FR_PVGAiN Specifies8 bitvaluefor use by FR34 0000-MIN 00FF4AAX 0000

67 PV32 SET_PVVIS_NSTEP Sets PV ViS FPA stepcountfor ECAUCSUBmode. 0001-MfN 0028-MAX 000A

86 PV33 SET_PVNiR_NSTEP Sets PV VIS FPA stepcountfor ECAUCSUBmode. 0001-MIN 0028-MAX 000A

69 PV34 SET_PVSM_NSTEP Sets PV VIS FPA stepcountfor ECAUCSUBmode. 0001-MIN 0028-MAX 0028

70 PV35 SET_PVLW_NSTEP Sets PV VIS FPA stepcountfor ECAUCSUB mode. 0001-MIN 0028-MAX 000A

71 SR04 SET_SR_SIPD_HTR TO ONIOFF TurnsSRCA S1SRAD SiPD Heater to ON or OFF 0000-OFF 0001-ON 0000-OFF

72 SR09 SET_SR_SiS_FBTO TurnsS1SFeedbackControlto RADiANCEor CURRENT 0000-CURRENT 0001-RADIANCE
RADIANCE/CURRENT 0001-RADiANCE (SEE NOTE 1)

73 SR1O SET_SR_LOV_SHDNTO Set S1SLampOvervoltageShutdownto ENABLEor DISABLE. 0000-ENABLE 0001-DiSABLE 0001-DiSABLE
ENABLE/DISABLE (SEE NOTE 1)

74 SR11 SET_SR_iAMPLEVEL TO HIGH/LOW Set SRCA Lamp Level to HIGH or LOW. 0000-LOW 0001 -HIGH 0001=HIGH

75 SR12 SET_SR_MMPS TO Sets SRCA Lampstothe configurationset by thiscommandsand 0000-OFF 0001-1 W OO1O=1OW 0000-Off (SEE
OFF/1 W/l 0W120W130W SR05-SR08 0011 -20W O1OO.3OW NOTE 1)

76 SR21 SET_SR_lR_SRC TO ON/OFF Turns SRCA IR Source ON or OFF 0000=OFF 0001=ON Oooo-off

77 CP26 SET_CP_LOG_STATE TO D#XX Sets Operand & fnstrudfon class of foads & dumps 0000-00 000F-15 0000

78 FR46 SET_CP_LOG_STATE TO D#XX Sets Operand & instruction class of toads & dumps 0000=00 000F-15 0000
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TABLE 40-3. MODIS CONTROL PROCESSOR DEFAULTS
5/97

Param SW Range HEX, Default Value HEX,
lD# Cmd# Command Mnemonic Parameter Description unless noted unless notedI

!!!QIQS
1. For any of these commands, before the new setting is sent to the calibrator, the SRCA lamps are turn off, and a 3 second delay is enforced.

After the delay, the new command is sent. When changing the feedback control mode, the lamps are returned to their prior state with the new
feedback mode set. When disabling the Overvoltage Shutdown, the lamps are left off.

Tabk 40-3 Chanae Hlsto~

1. 12/10/96 Table is new for Rev A,
2. 4/97 direct change for Rev B incorporation: 1) all 4 PV FPA VCAL’S to 29, 2) all 4 PV FPA lTWK_V’s to79, 3) PV_SM_VDET_V to 190

and 4) PV_LW_VDET to 185.
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TABLE 40-4. CONTROL PROCESSOR LOG EVENT CODES

Refaranoa infomation only. Sea152932Maintenanoe Manuaiofthe MODiSRlght*tim S@w.

Msg Hex
Cede Msg interpretation/Daacription

00 W IURT IUART Status Error A status error oocurrad on the internal UART. This usually means the SW did
not read a byte from the UART before the next byte arrived.

01 W CPMT Multiple Loads Disallowed A Load Init oommand was received while a prior load command was still in
prooeaa.

02 W CPMT Multiple Dumps Disallowed A Dump init command was received while a priordump command was still in
prooeas.

03 W CPMT Internal Mam Xfer Failed An attempt to read dump data or wite load data was unsuccedd. For
dumps, all zeros is returned.

04 W CPMT invalii Dump Data from FP Dump data was reoeived from the formatter when none was expected.

05 W CPMT Invalid Dump Read by SC The spacacxaft read the dump data buffer before the data to be dumped was
present in the buffer.

06 W CPMT Invalii Load Verify by FP
The FP sent a load verification message when no such massage was expaot=

07 W CPMT Invalid Load Data from SC Load data was received without a prior Load Init command.

OB W CPMT Invaiii Load Count The count of words reoaivad at the Load Data subaddress does not mstoh the
word count field of the Load lnit command.

09 W CPMT Load Checksum Faikf The ohacksum in the Load command did not match the ohecksum oomputed
on the load data. The load data will be disosrded.

OA W CPMT EEPROM Load Fai14 This obsolete messages should never occur. Formerly indicated an error in
the LOAD EEPROM command.

OB I CPMT Memory Transfers Cleared Any Load or Dump rmmmands cwrerrtiy in process have bean oanceiied.

Oc W CPMC CP Sad Message- Ignored The SW which prooesses maasagas reoeived by the CP was instruckd to
prooasa a messaqe wtrkh should only be transmitted by the CP.

OD W MSGC Msg Registration Failed Invalid parameters werespea“fiadin the 0s11to register a massage.
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TABLE 40-4. CONTROL PROCESSORLOGE VENTCODES

Reference information only. S*152932Maintenanoe Manual of the MODfSFflght SOftWare SyStSm.

Meg Hex
Code Interpretatiodtkscription

21 W SRCA Bad Filter Position An invalid Filter position was spaded as part of a “Set SRCA Motors”
command. The entire command is diaoarded.

22 W SRCA Bad Slit Position An invalid Slit positionwas specified as part of a “Set SRCA Motors”
command. The entire command is discarded.

I 23 W SRCA Bad Grating Position

24 W BBDY BBDY algo hghusing max

25 W BBDY BBDY algo Iowwsing min

26 W DOOR Bad Door Parameters

27 W DOOR DOOrS locked by Safe/Srv

28 W SUPR Bad SCC_OK Mesaage

29 W SUPR Bad Safe Command Message

2A W SUPR Bad Synoh Data Word

2B W CIN Received Queue Overflow
,

2C W CIN Received Queue Utlddow

I 2D W CIN Command Queue overflow

t
2E W CIN Reoaived Queue Garbled

An invalid Grating positionwas Specifd as part of a ‘Set SRCA Motors”
ocsnmand. The entire command is discarded.

The BBDY heater control algorithm has resulted in too large a vatue.

The BBDY heater control algorithm has resulted in too low a value.

An invdkf door positionwas adacted for the apadkf door.

An attempt was made to open the doors while in SAFE or SURVIVAL mode.

A message with the wrong value amived at the S~_OK subaddreas. It will k
@ored.

A massage with the wrong value arrived at the Safe command subaddrees. It
will Lwignored.
An illegal SyrrohData word was redvad. ft will be ignored.

The instrument command remive queue is full. The most reosdy received
command cannot be placed in the queue and will be discarded.

An attempt was made to read from the instrumentcommand recek queue
while is was empty.

The Validated command queue is full. The most recentiy validated oommsnd
cannot be plaoed in the queue and will be discarded.

Data in the received command queue failed its vaiiiation. All data remaining il
the receive queue is disoarded.

This obadete mesaage shwkf never be reoeived.

An invafii r-rt oommand was received.

A Defay Macro commamf was detected in the receive queue

A Breek mmmerui was detectd in the remk meue

33 W CIN Unexpaotad Load hit A Load Init command was received when a prior load command was still in
mocess

I 34 W CIN Unexpected Dump Init

I 35 IW ICP lnvaiii Crnd Received

A Dump Init command was received when a priordump command was still in
process. )
An attempt was made to exaoute a mnwnand with an unknown opoode. I

36 W ICP Truncated Command Ignored
A multi-wordoommand was truncated. The parlI“alcommand is disoarded.

37 W ICP Validated command Garbled The size field in a vafidatad cummand does not matoh the command data
table., or the parameters for the command fall outaide their legal range.

A “Trigger_SDSM” command was reoeived while an earlier one was still
38 W ICP Trigger SDSM Command Busy exaouting. The new command is gnored. if the new oomrnandcame from a

macro, the macro is aborted.

39 W Icp Step SRCA command BUSy
A “Step_SRCA_Grating” oommarrdwas received while an earlier one was still
executing. The new command is ignored. If the new command came from a
macro, the macro is aborted.

3A W ICP Delay Macro Cmd Ignored A Delay_Mamo oommand was found in the validated command queue. The
queue is flushed.

3B W ICP All Macros Busy This obsolete event should never be received.

3C W ICP Maoro Already Running A Maoro oommand was recahmd to run a macro when a macro was already
running.

3D W ICP Macro Cmd Ignored A macm command was found inside another macro. The new command is
ignored, and the running macro is aborted.

3E W ICP Maoro Cmd not Aotive This obadete message should never be received.
3F W ICP AbcxtMaao Cmd Ignored An Abort Macro command specified a macro which was not active.
40 W ICP Break Cmd Ignored A Break command was found in the vaiidatad command queue.
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TABLE 40-4. CONTROL PROCESSOR LOG EVENT CODES

Referanoe Information only. Sea 152932 Maintenance Manuel of the MODfS Pfight Software System.

Msg Hex
Code Msq interpretation/Description

41 W ICP Xfer Clear Cmd Ignored A Halt Memory Transfer command had invafidparameters.
42 W ICP Load Init Cmd Ignored A Load Init command was found in the valiiated command queue.
43 W ICP Du~ kit Cmd Ignored A Dump kit command was found in the validated mmmsnd queue.
44 W ICP Imad EEPROM Cmd Ignored A Load EEPROM cmnmand was found in the vsfkfatad oommand queue.
45 W ICP Restart Cmd Ignored A Restart command was found in the vsfidated command queue.

I 46 W ICP Failsafe circu~ Reset The timeout on the failsafe arcuitry has expired. The proper relay and digital
commands have been sent to read the failsafe ckcuitry.

47 W TLM Invalid Tim. Request A Norr-Anaiogtelemetry point was specified as the parameter to the
collect Single Point routine.

48 W UC Invalid Param. Choice An Invalid parameter number has been spea“fiadin a command.
49 W LLC invalid Param. Value An out of range value has b- spaaTied for a legal parameter.
4A W LLC Invalid Relay Choice A non-existent relay has been commanded for exacutbn.
4B W LLC Reatictad Cd. Triad A macro attemptad to execute a restrictedoommand.

4C W UC Unlatch Cmd Rejectd An unlatch oommsnd was attempted without firstsandingthe SW enable for
the unlatch commands.

4D W UC invalid Power Telemetry The Telemetry table has been altered, and the UC unitcan no longer
determine the wrrent power usage.

4E W LLC Invalid Power Check Index An out of range command has been selected for a power check.
4F w UC Pm Limit Exceeded Alege I axnmand would exoeed the Current MODIS Power Limit
50 W CIE Undefined interrupt-lRQ 5 An unused expansion interwpt (number 5) occurred
51 W CIE Undefined krterrupt-fRQ 6 An unused expansion interrupt (number 6) occurred
52 W CIE Float Overflow Raoeived A floating ~ “ntovarffow interruptoccurred
53 W CIE FiXSd@erfbbv Received A fixed f)oint OVSffiOWinterruf)t occurred
% W CIE Float. Underflow Received Aflnatinntint unticarfknuintammt -marl

55 W CIE Byte Arrived at Test Port A key was pressed on the CP monitor,causing a receive interrupton the test
I IART I

I
,......

56 II BCFG High Pn Interrupt Recvd IA high priorityBCRT interruptwas detected. i
The CP task has not received any messegas from the formatter for two full

57 I CBAK CP IUART Reinitialized scans. The internal UART is reinitialized. This will corrupt massages in
progress going to the FP, if any.

58 1DBG Debug Message 1 Received A generic event message used during integrationwhich should not oocur
during normal oparation.

59 I DBG Debug Message 2 Received A genario event message used during integrationwhich should not ocxwr
during normal oparation.

5A I DBG Debug Message 3 Raoaiied A generic event message used during integrationwhich should not occur
during normal operation.

5B I DBG Debug Message 4 Reoeiiad A generic event message used during integrationwhich should not occur
during normal operation.

5C I Main MODIS TCP Fight Software A startup event postad just before entering normal backgroundprocessing for
the first time. Shoukt only appaeronsta rtup and reset

5D W TLM Formet/Collact Mismatch The telemetry subcommutation just formatted was not one of the two
subcommutations collected during the most recent scan

5E W SDSM Motor not at Target The Trigger SDSM command was not able to raaoh its desired positionduring
the most recent scan before the start of SD seotor

5F I SDSM Motor at Target The Trigger SDSM cammend was able to reach its desired position during the
most reoent soan before the start of SD sector

60 I SUPR Serial Link Established The CP has received a massage from the FP after having previously lost

61 W CIE Maohine Error - RIP A Maohins Error interrupthas occurred. Since this is an unrecoverable error,
the prooeasorenters a loop waiting for the watchdog interrupt.

62 W CIE One Bit Error corrected The EDAC oirouitry has datded and mrractad a one-bii msmory error.
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TABLE 40-4. CONTROL PROCESSOR LOG EVENT CODES

Information only. See 152932 Maintenance Manual of ths MODIS Fflght Software System.Referent

Msg Hen
Code

63

64

65

66

67

66

69

6A

6B

SC

6D

6E

6F

70

71

72

73

74

Interpretation/Description

Pr
W CIE Bogus Int 15 Handled

ocesaor interrupt15 has occurred. There is a known CPU error which can
cause this unused interrupt to oowr. This event indicates that the processor
has detected and handled WIS erroneous ease.

W TLM Bad SDSM Table
This emor indicates a ooding error has developed in vhich the table used to
stare telemetry mux addressee for the SDSM detectors no longer matches the
master lookuptable.

W UC Bad Mode Transition Crnd
Theaoftware attempted toproceaaa rnode$equenoa mmmand*waano
a parameter oomrnand,a relay command, a door command, or a relative rnoto
step command.

W MTR LimitSteps to Maximum
The routineto initiate relative motor steps was invoked with a step count
greater than the range from minimum to maximum for the motor. The step
count was redumd to the maximum limit

W MTR Clip Steps to Range
The routineto initiate refative motor steps was invoked for a motor with a hard
stop and a step cmuntwhii would drive the motor into the hard stop. The etel
count was reduced to halt atepping at the herd stop.

W MTR Bad Trigger Value A ceding error exists whii apeoifbs an improper trigger for a motor

W MTR NAD Trigger Not Found
The NAD motor was expecting a telemetry indicationand reached the end of
its stepping without reoeiving it The soflware position cdthe motor is adjusted
to the appropriateextreme limit.

W MTR SDD Trigger Not Found
The SDD motorwas expecting a telemety indicationand reedmcf the end of
its stepping without receiving it The software pmsitionof the motor is adjusted
to the appropriate extreme limit

W MTR SVD Trigger Not Found
The SVD motor was expecting a telemetry indicetkm and reached the end of
its stepping without reoeiving it The software position of the motor is adjusted
totheapp ropriate extreme limit

W MTR SDSM Trigger Not Found The SDSM rnotarwas expading a telemetry indicationand reached the end of
its atapp ngi withoutreceiving it

W MTR GRAT Trigger Not Found The SRCA Grating motor was exoecting a telemetry indication and reaohed ttk
end of its Stepping without receiving it

W MTR FILT Trigger Not Fwnd The Filter Wheel motorwas expecting a telemetry indication and reachsd the
endofitsstep ping without receiving it

W MTR SLIT Trigger Not Found
The SRCA Slit motorwas expecting a telemetv indication and reached the
end of its steppingwithout receiving it The software position of the motor is
adjusted to t6e ~ ropriate extreme limit

W UC OtM. Parameter command An obsolete parameter command was received and gnored.

W Main Bad Memory Blook Fwnd The ster@ memory oheok detected at least one failed RAM page.

W Main Address State 1 Unmapped The stertqI memory oheok detected so many failed RAM pagee that it was
unable to fully rrrapthespe re address state 1.

W BCRT Bad BCRT Interrupt Log The BCRT interrupthandler was unable to decode the Interrupt Log data
W MCRO Bad Maoro Index ArI iliamal rnaern indar was .snadfid

75 W MCRO Unable to Load Macro A memory transfer from EEPROM to RAM failed in the process of loading a
meoro. The macro command is aborted.

76 W uc l-amps oFF Timer violation An attempt was made to send a new SRCA lamp command (SR12) within 3
secamfa of the prior lamp Oornmand.

77 W TLM Late Telemetry Format@ Teiernetry wee not oornpletedby the fourthSyn& with data word mode oode
sinoe the last telemetry pickup, as required by the SRS

78 W UC Illegal Mode Action Certain CE/SR actions are not allowed in mode transition lists. One of these
rArioted commands was attempted duringa mode transition.

79 W ICP Bad ROM CRC Detected The backgrwnd teat of ROM oornpletd a 4K page with a different result than
the prior paas. The EEPROM has been modified or mrrupted.
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TABLE 40-4. CONTROL PROCESSOR- LOG EVENT CODES

Reference inforrnationoniy. Sae1529S2Meintenance Manuaiofthe MODiSFfight Software Syetem.

F&g Hex
Code Msg interpretationllhcription

m
1. The SS_CP_lAST EVENT is a 16-bit word expressed as 4 hex values, which are partitioned as

upper and lower 2digits. The MSB, or upper 2-digits, is simply a sequence oountthat rollsover.
The LSB, or lower 2-digits, are the Msg Hex Code listed in the table.

Table 404 Chanae History
1. 12/10/96 Table is new for Rev A.
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TABLE 40-5. FORMAT PROCESSORIOG EVENT CODES

Reference information only. See152932Maintenance Manuaiofthe MODISFlight Soffware SyStanl. f
Msg Hex

Code interpretation/Description

00 W IURT IUART Status Error A status error occurred on the internal UART. This usually means the
SW did not read a byte from the UART before the next byte arrived.

01 W FPMT Invalid Load Crnd Received A Load init command was received while a prior load command was still
in process.

02 W FPMT Invalid Dump Cmd Received A Dump Init command was received while a prior dump command was
still in process.

03 W FPMT Internal Mem Xfer Failed An attempt to read dump data or write load data was unsuccessful.
For dumps, all zeros is returned.

04 W FPMT Invalid Dump Data from CP Data to be loaded was received from the CP without a prior Load Init
mmmand.

05 W FPMT lnvahd Load Data from CP Data to be dumped was received from the CP without a prior Dump Init
command.

06 W FPMT Load Checksum Failed The checksum in the Load command did not match the checksum
computed on the load data. The load data will be discarded.

07 W FPMT Load Init Cmd Garbled An invalid load command was received over the serial link. The

08 W FPMT Dump kit Cmd Garbbd An invalid dump command was received. It is ignored and no data will
be sent. This will cause an event on the CP when the dump data is

09 W FPMT EEPROM Load Failed This obsolete event formerly indicated that an error occurred in the
bading of EEPROMS via bus command

OA I FPMT Memory Transfers Cleared Any Load or Dump commands currently in process have been cancelied

OB W FPMC Invalid Message - Ignored The SW which procasse s messages received by the FP was instructed

Oc W MSGC Meg Regbtration Failed Invalid parameters were specified in the call to register a message.

OD W MSGC Invalid Xmit Parameters The Send_Msg routine was called specifying an illegal or unregistered

OE W MSGC Message Framing Error 1 An error was detected in the prefix of a message packet. This is most
likely due to an overwritten byte in the UART.

OF W MSGC Message Framing Error 2 The End of Packet delimiter was not found when expected. Most likely
due to en overwritten byte in the UART.

10 W MSGC Mesaage Buffer @erflow More data has arrived for a message than can be held by the buffer
allocated to that message

11 W ENCD Bad Frame State The Frame Clock State machine was not in the DONE state when the
Encoder State machine reached the START state.

12 W ENCD Linearity Check Bypassed The SW controlling the linearity check has fallen behind. Enough
linearity checks as required will be skippad to bring the SW up to date.

13 W ENCD Late Encoder Completion The SW was unable to service the Encoder interrupt within the frame
clock time which triggered the interrupt

14 W SECT Frame State Corrupted The Frame Clock interrupt occurred with the Frame Clock State machine
in the DONE or ERROR state. This occurs when the scan mirror
electronics are not powered on, or are not raceivhg encoder pulses.

15 W SECT Invalid Sector The mirror sector has changed within a single pass through the Frame
Clock state machine.

16 W SECT Slow Header Generation Packet header generation was incomplete when the Format Engine was
disabled. This will often be accompanied by one or more of the
Pffi_SYNC_ERROR everrta

17 W SECT Non-empty FIFO 1 swapped FIFO 1 was swapped away from the FDDI before it emptied. Science
data has been lost

18 W SECT Non-empty FIFO 2 swappad FIFO 2 was swapped away from the FDDI before it emptied. Science
data has been lost

19 W SECT Non-empty FIFO 3 swapped FIFO 3 was swapped away from the FDDI before it emptied. Science
data has been lost

1A W SECT Non-empty FIFO 4 swapped FIFO 4 wss s-pad away from the FDDI before it emptied. Science
data has been lost
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TABLE 40-5. FORMAT PROCESSOR LOGEVENTCODES

Reference information oniy. See152932Maintenenoe Mmualofthe MODIS~ight sokre SYetem. I
Msg Hex

Code Msg interpretatiodihcriptim

lB W SECT Bad Frame Count - End The SW was unabie to service the Frame clock interrupt within the
frame clock time which triggered the interrupt

W SECT APG Busy at FIFO Swap The Aux Packets were not fully loaded when the FIFO swap occurred.
An incomplete packet is in the FIFO.

W PHG PHG Sync Error 1 At the start of a sector, the processing from the prior sector was not

W PHG PHG Sync Error 3

Ic

ID

I complete.

lE IW PHG PHG Sync Error 2 Afl the Dummy headers were consumed before the first set of real
headers could be generated.

lF Headers are being consumed faster than they are being generated

20 W PHG PHG Sync Error 4 Headers are being consumed faster than they are being generated

21 W PHG PHG Sync Error 5 Headers are being consumed faster than they are being generated

22 W PHG PHG Sync Error 6 Headers from a prior sector remain to be loaded when it is time to send
the dummy headers

23 W PHG PHG Sync Error 7 Headers were consumed during the loading of the dummy headers.

24 W PHG PHG Sync Error 8 THIS MESSAGE HAS BEEN REMOVED. IT SHOULD NEVER OCCUR.

25 W PHG SDB Init 1 Failed A memory transfer failed while attempting to initialize the SDB during
startup.

26 W PHG SDB kit 2 Failed A memory transfer faiied while attempting to ioad the fixed header
fields into the SDB.

1A memory transfer failed whiie attempting to refresh the fixed headerr 27 ]W PHG SDB Update Failed

t-

2A
2B

I I Itel

I I Iof

2D

2E

2F

30

31

32

33

34
I I I Issues aunnf

I 35
I I i ISSUea aunna normal oc
I 36

W FIE Float. Underflow Received A floating point underflow interrupt occurred.
W FIE Byte Arrived at Test Port A key wee pressed on the FP Monitor causing a receive interrupt on the

at UART

W APG Invalid till Bti Count 1A fill bit COUflt was specified which did not result in an integer number
- 12-bit words

W APG Checksum Algo Failed-Size The checksum algorithm failed because a call to Load_FIFO specified a
length greater than 32.

W ACE Bad Readback FIFO cOUnt An incorrect amount of data is present in the Readback FIFO.

W ACE Bad AEM Parameters A command to set a single gain or offset was received with invalid
parameters.

W ACE ACE Load Overrun The mirror was not between the EARTH and SD sectors when the
loading of gains and offsets was completed.

W FBAK FP IUART Reinitialized The background task has not received any messages from the CP for
two full scans. The internal UART is reinitialized. This will corrupt and
messages in progress going to the CP, if any.

W Main WCS Load Failed An memory transfer failed during the loading of the WCS from EEPROM

I DBG Debug Message 1 Received A generic event message used during integration which shouid not be
issued during normal operation.

I DBG Debug Message 2 Received A generic event message used during integration which should not be
,,.

g normal operation.

I DBG Debug Message 3 Received 1A generic event message used during integration which should not be
,,.

*ration.

I DBG Debug Message 4 Received 1A generic event message used during integration which should not be
.,.

g normal operation.

I Main MODIS FP Flight Software A startup event posted just before entering normal background
processing for the first time. Should only appear on stattup and reset.

I MON Serial Link Established The FP has received a message from the CP after having previously lost
communications.

I 1 i Issues aunm

E
37

38
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TABLE 40-5. FORMAT PROCESSOR LOGEVENTCODES

Reference information only. See152932Maintenance Manual of the MODIS~igMsoftware SY$tem.

Msg Hex
Code Interpretation/Description

39 WFIE Machine Error-RiP A Machine Error interrupt has occurred. Since this is an unrecoverable
error, the processor enters a loop waiting for the watchdog interrupt.

3A WFIE One BkErrorCorrected The EDAC circuitry has detected and corrected a one-bit memory error.

3B W FIE Bogus Int 15 Handlad Processor interrupt 15 has occurred. There is a known CPU error which
can cause this unused interrupt to occur. This event indicates that the
processor has detected and handled this erroneous case.

3C W FIE FIFO RAWError Occurred The FP attempted to access the FIFO memory when the FIFO was not in
its test mode, or to access the Format engine memory while the format
engine was running. A value of zero was returnad for the read.

3D W FIE Pwel Clock Unmasked The FP received one or more pixel interrupts. The FP responds by
masking out the interrupt.

3E W Main Bad Memory Block Found The startup memory check detected at least one failed RAM page.

3F W Main Address State 1 Unmapped The startup memory check detected so many failed RAM pages that it
was unable to fully map the spare address state 1.

40 W FMC Bad Restart Address State An invalid address state was received in a Restart command. The
command is ignored.

41 W FIE FR_lnt_02 Received The level 2 interrupt was received from the CP. This interrupt is
currently unused.

42 W FPMT Normal WCS Loaded The Normal Mode WCS has been loaded into the Format Engine and the
encoder state machine restarted.

43 W FPMT Test WCS Loaded The Test Mode WCS has been loaded into the format engine and the
encoder state machine restarted.

44 W MON Bad ROM CRC Detected The background test of ROM completed a 4K page with a different
result than the txior DSSS. The EEPROM has been modified or

NO-S
1. The SS_FR_LAST EVENT is a 16-bit word expressed as 4 hex values, which are partitiinecfas

upper and lower 2digits. The MSB, or upper 2-digits, is simply a sequence count that rollsover.
The LSB, or lower 2digits, are the Msg Hex Codes listed in the table.

Table 40-5 Chanae History
1. 12/10/96 Table is new for Rev A.
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HUGHES AIRCRAFT COMPANY
Santa Barbara Remote Sensing

Internal Memorandum
50.1
To: E. Clement cc: L. Tessmer Date: 12/1 1/96

R. Durham
Ref: PL3095-N02646B

Subject: MODIS Software Commandsfor From: D. Rogers/J.Auchter
On-Board CalibratorControl

Bldg. B32 Mail Sta. 58
Ext. 7146/7008

REFERENCE: 3/1/94 PL3095-N02846A MODIS Software Commands for On-Board Calibrator Control, to
R. Julian, From D. Hanev”kh

INTRODUCTION

This memo completely replaces the Reference, and contains significantrevisions. Figure 1 shows
how three MODIS On Board Calibrators(OBCS)are mntrolled. It indicatesthat power for individualOBCS is
directly controlled by Telemetry and Command Processor (CP) relay commands, and that all other OBC
configurationcommands and bilevel telemetry are processed over 16-bit serial links. This memo defines the
software (SW) protocolfor the 16-bit links. MODIS Flight SW accommodates The lamp commands defined
here have simpler user-friendlycommands described in the 151840 MODIS Command, Telemetry, Science
and Engineering Description, which must be transformed by the Flight SW into the following protocol
definitions.

HARD WARE

The hardware elements addressed here are 1) redundant TCP 3-CCA set 404873 SBC Al l/12Al,
404879 Digital TLMY Al l/12A2 & 404862 Analog Tlmy Al l/12A3, 2) the 404903 Cal Control 1 A17 CCA,
3) 404904 Cal Control 2 A18 CC% 4) 405360 BB Assy, 5) 405500 SDSM and 6) 405400 SRCA Assy. The
Cal 1 and CAL 2 CCAS function together to provide the overall required cai driver and OBC support
functions. The Cal 1 CCA and Cal 2 have unque functions, which are redundant on each CCA. The serial
linkto Cal 1 has mmmand, telemetry,clockand controllines.

soFTWARE SERIAL DATA FOR MAT

All calibratorcommands and telemetry are written or read from CP address C)(XO1. The 16-bii words
are partitionedinto an address high byte and a data low byte.

Commands -- OBC function mmmands are sent as 16 bit words with the MSB of the command
address byte sent first, followed by the MSB of the mmmand data byte. Data is clocked in on the rising
edge of the serial dock after the command enable signal rises. A function command sets the address MSB
low (0). Initiationof a commandautomaticallyresultsin a Command Echo Telemetry.

Command Echo Telemetry -- When a command is sent with its address low, a telemeby command
echo is returned, which exactly matches the 16 bit command. This can be used to verify link interface
integrity.

Telemetry Request -- A telemetry request is initiated by setting the address MSB high (1) and the

LSB of the data byte is set to select either the telemetry low status byte or the telemetry high status byte.

Tables 1-9 provideparticularOBC commandand telemetry protocoldefinitions.

Distribution: J. Mehrten, E.Johnson, T.Pagano, J. Venzon, C.Rodil
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* +5.6V,
*15.6V,+sov

RCA I

● CE mustbe ON priorto turning any OBC ON.
● CP has direct OBC cmdsto pwrrelaysnestadon Cal 1.
● Alldgital cmda& bileveitimyflowaorcm.sthe CP/CE aerial Iirk
● Analogtimy is routeddirectto the CP.
● Cal 1 & Cal 2 have redundantdriveroircuitsto all the OBCS.
● OBC motorshave dual windings.

.lm4/lm

Figure1. MODISOBC CONTROL DIAGRAM

As mentioned in the Introduction, the Control Processor Flt SW transforms OBC user-friendly
mmmand fom’tatsintothe structured 16-M form needed to flow over the serial link for proper mntml of
the OBCS. The low byte data controlword containsseveral individualfunctionalcontrolbits. The FttSW
maintains relational cognizance of these when a single bit may be the only changed bit for a new
functional selection.

The Control Processor Flt SW provides all algorithmsor special control routines, e.g., heated BB
mntrol, OBC motorstepping, etc.

A sample of a special control routine, is the initiation sequence for properly turning the SRCA
lampsON/OFF due to the initialunknownstate of the HW. This is addressed in detail underTable 6.
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Table 1. Blackbody Commands

Bits (MSB=15) Function Value

15-8 Opcode 00000000

7-1 Spare Don’t Care

o BBDY Heater O = Heater OFF
Control 1 = Heater ON

Tablelshowsthecommandformatforoontrolofthebiackbodyheater. Asimpiecontrolequation
thatwill serve asabasis fortheblackbody isasfollows: (Tnow+(2*(Tnow-Told) isoomparedto theset
point where (lnow) isthepresent temperature and (Told) isthetemperature from the last reading.
TemperatureT is the weighted average of the 12 BB temperature sensors. Present SW weighting is
suchthat only sensors3, 4, 9 & 10 are used.

Table 2. OBC Stepper Motor Commands

Bits (MSB=15) I Function I Value I

15-8 Opcode FILT = 00000011
(Selects Motor) SDSM = 00000100

GRAT = 00000101
SLIT = 00000110

7-3 Spare Don’ t Care
\

2-o Phase Control See Table 3
(D2, Dl, DO) for phase codes

Table 3. OBC Motor CW Phase Sequence

Sequence D2 (Ph A) D1 (Ph B) DO (Ph C)

1 1 1 0
2 1 0 0

3 1 0 1

4 0 0 1

5 0 1 1

6 0 1 0

Tables 2 and 3 show the command format for controlof the stepper motors in the calibrator. The
sequence given in Table 3 produces clockwise rotation of the motor per 151785 MEM Spec. For
rotation of related mechanism and additional data regarding stepper motor operation, see 151840
Commands, Telemetry, Science & Engineering Description. To increase step count some motors go
CW and some go CCW.

In order to initialize motor drive phase sequence after turn ON, the OBC motors are advanced
forward 6 steps minimum, then commanded to find Home by external STE CSTOL command
procedures.
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Table 4. SRCA Mode Command 1

Bits (MSB=15 ) Function “ Value

15-8 Opcode 00000001

7-4 Spare Don’t Care

3 S1S SiPD O=OFF, l=ON

Heater Control

2 S1S Lamp Control O=OFF, l=ON

1 IR Source Control O=OFF, l=ON

o S1S Feedback Mode O=CURRENT
l=WiDIANCE

Table 4showsthe formatforcontrolling anumberof btisettings intheSRCA. Sincetheentire
word mus~w~en, tiewteof each bdmust Mmin@in@ ina~are andresent totiemlibmtor
each time any of the bti settings needs to be changed. The Lamp Control bti is used to send power to
the configurationof lamps selected by the Lamp command shown in table 6.

Table 5. SRCA Mode Command 2

Bits (MSB=15 ) Function

15-8 Opcode 00001000

7-2 Spare Don’ t Care

1 Overvoltage o = ENABLED
Shutdown 1 = DISABLED

o SRCA Lamp Level o . LOW
1 = HIGH

Table 5 shows the format for controllingadditional settings in the SRCA. Since the entire word
must be written, the state of both bm must be maintained in software and resent to the calibrator each
time either of the bfi settings needs to be changed. The lamp level HIGH is the nomml operating mode.

Table 6. SRCA Lamp Commands

Bits (MSB=15 ) Function Value

15-8 Opcode 00000010
7-6 Spare Don’ t Care

5 Lamp 6 Control O=OFF , l=ON

4 Lamp 5 Control O=OFF , l=ON

3 Lamp 4 Control O=OFF , l=ON

2 Lamp 3 Control O=OFF , l=ON

1 Lamp 2 Control O=OFF , l=ON

o Lamp 1 Control O=OFF , l=ON

Table 6 shows the format for commands used to control the selection of SRCA visible lamps.
Lamps 1-4 are 10W lamps. Lamps 5 and 6 are 1W lamps. The calibrator has a hardware lockoutthat
shuts all lamps off (which triggers the over voltage shutdown if it is enabled) if an invalid command is
requested. Requesting more than 3 of the 10 watt lamps (#1,2,3 or 4), more than 1 of the 1 watt lamps
(#5,6) or requesting any combination of 10 watt and 1 watt lamps are invalidcommands, which should
also be rejected by FlightSW.

Due to unknown HW states, Flight SW will provide the following automatic initializing sequence
whenever the CE or SR are turned on: 1) Turn Lamps Off, 2) disable lamp overvoltageshutdown, 3) wait
3 see, then load lamp codes to all zeros (0000-00),&4) enable lamp ovetvottage shutdown. Duringthe
3 sec delay, FlightSW will reject CP/CE linkcommands for lampsto Off/Wl/WIO/W20/W30.
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Table 7. Command To Send Telemetry

Bits (MSB=15 ) Function Value

15-9 Opcode 1000000

8 Byte to Send O=LOW, l=HIGH

7-o Spare Don’t Care

Table 7 shows the format for the commands used to request telemetry fromthe calibrator. The
telemetry data can be read back from the calibrator port 20 microsecondsafter the command is sent to
the calibrator.

Table 8. Telemetry Low Byte Format

Bits (MSB=15 ) Function Value

15-8 Unused Don’ t Care

7 ● BBDY Heater State O=ON , l=OFF

6 * IR Source State O=ON , l=OFF

5 * S1S SiPD Heater State O=ON , l=OFF

4 * S1S Feedback Mode O=~IANCE
l=CURRENT

3 * Ovenoltage Shutdown O=DISABLED
l=ENABLED

2 * S1S Lamps State O=ON, l=OFF

1 SDSM Encoder A O=HOME, I=AWAY

o SDSM Encoder B O=HOME, l=AWAY

Table8showsthefownatofthelowerbyteofthecaJibra@rstaWswod. Itemsmarkedwithan
*@riWandan~ a@l~ietim tiedihtir hatiwe, ~tmaykimplemnt4 intietimm. If
the missingtelemetry is required, the software must retain a copy of the most recentlysent commands
and determine from this remrd the current state of the hardware. Since both A/B encoders are
powered whenever SRCA Side A or Siie B is powered, both encoder side telemeby isvalid.

Table 9. Telemetry High Byte Format

Bits (MSB=15 ) Function Value

15-8 Unused Don’ t Care

7 Grating Coarse Encoder A O=HOME , I=AWAY

6 Grating Fine Encoder A O=HOME , I=AWAY

5 Slit Encoder A O=HOME , l=AWAY

4 Filter Wheel Encoder A O=HOME , I=AWAY

3 Grating Coarse Encoder B O=HOME , l=AWAY

2 Grating Fine Encoder B O=HOME , I=AWAY

1 Slit Encoder B O=HOME , I=AWAY

o Filter Wheel Encoder B O=HOME , I=AWAY

Table 9 shows the format of the upper byte of the calibrator status word. For the Grating
motor,the Coarse Encoder is active (i.e., home) over a single range of steps. The Fine Encoder is active
for a single step at multiple positions throughout the motor rotation. The true Home position is when
both the Coarse and Fine Encoder telemetry points are active. Since both A/B encoders are powered
whenever SRCA Side A or Side B is powered, both enmder side telemetry is valid.
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50.2 MODIS RESET/UPLOAD

50 .2.1

The following summarizes

DESCRIPTION

the activities which take place after a reset to

the MODIS processors. Differences between the two processors (Control

Processor or Formatter Processor) will be noted below as needed.

1. Upon coming out of reset, the Startup ROM (SUROM) is enabled. This

means that the lower 32K of RAM memory (physical memory addresses 00000-07FFF)

is not available. Instead, the 8K SUROM is mapped into these locations

(nothing exists from 02000-7FFF in this mode).

2. The code in the SUROM performs a memory test of the physical memory

RAM addresses 08000-lFFFF.

3. When this test is complete, the boot code is copied from the SUROM

into two pages of RAM which passed the memory test

4. Execution is then transferred into the RAM

5. The SUROM is disabled, making the RAM from

newly available RAM memory is tested.

described above.

copy of the startup code.

00000-07FFF visible. The

6. with all failed memory blocks located, address state zero in the

processor is allocated using only pages which passed the memory test. Within

address state zero, logical pages O-6 are mapped to RAM, pages 7 and 8 are
mapped to the system registers, pages 9-13 are mapped to RAM. Pages 14 and 15
were mapped to RAM during step 3 above. Operand and Instruction pages are
mapped identically; that is, instructions and data occupy a single 64K unpaged
address space.

7. The system register containing reset information is checked. This
register exists at logical address 800A in the Control Processor and at

logical address 801B in the Format Processor. For each of the possible
resets, there is a single bit in the resets register. The bits are active
low . If the bit corresponding to the upload reset is low, the processor

transfers control to a small upload program, described below. If the upload
bit is high, a standard reset is assumed.

8. For a standard reset, the Flight Software is copied from EEPROM

addresses 80000-8cFFF to logical addresses 0000-CFFF (skipping the pages

mapped to the system registers) . The actual RAM addresses used will be
determined by the results of the memory tests performed in steps 2 and 5,

above. Note that the RAM copy of the Startup code is loaded into logical

addresses EOOO-FFFF, which are not loaded from EEPROM. This address range is
used as stack and heap by the flight software, and so does not need to be

loaded.

9. Control is transferred to address 0000 of the flight software program

and normal execution begins.

r SIZE I CAGE COOE I NUMBER
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50.2.2 ~.

In step 7 above, if an upload reset is detected, control is transferred

to the upload code, also stored in the Startup ROM, and copied over to the RAM

as part of step 3. As defined in the 152928 Flight software Requirements

Specification, CDRL F306B, the Upload code exists to provide a means of

loading an entirely new program into the MODIS instrument. This would be

used, for example, if the EEPROMS containing the flight software failed. The

upload module is different for each processor. These modules are derived from

the actual flight software by star=ting with the full flight software module

and removing functions not required for the upload activity until the

resulting code fits into the 8K Startup ROM along with the startup code

described above.

In the Control Processor, the main functions supported in the upload mode

are the 1553 interface code, the command interpreter, and the memory transfer

modules. In the Formatter, the functions supported in the upload mode are the

internal serial link code and the memory transfer modules. Note that this

means that both MODIS processors cannot be in upload mode simultaneously,

since the internal serial link is not supported by the Control Processor

upload module. If both processors need to be uploaded with new code, the

Control Processor can be loaded first, the new Control Processor program run,

followed by commands to set the Fomnatter into upload mode for its

reprogramming. The command interpreter in the Control Processor Upload code

supports only the commands: MEMORY.IJOAD.INITIATE, MEMORY_DUMP_INITIATE,

MEMORY_TRANSFER_CLEAR, RESTART

The MEMORY_LOAD_INITIATE and MEMORY_DUMP_INITIATE commands behave as in

the flight software, with the following exceptions: 1) Table load and dumps

are not supported, as the flight software to which those tables refer do not

exist in Upload mode. 2) accesses to the Format Processor are not supported,

as noted above. The MEMORY_TRANSFER_CLEAR command cancels all load and dump

transactions currently in progress. The RESTART command specifies a jump

address which is the starting address of the newly loaded program.

50.2.3

In upload mode, the MODIS instrument cannot generate telemetry as defined

by 151840. There is not enough room in the 8K Startup ROM to support this.

Options for the Housekeeping Tekmetry subaddress are as follows: 1) Disable

this subaddress so that no telemetry data is generated by the MODIS

instrument. 2) Enable the subaddress, and place a fixed set of data into it.

This would require defining a single bit, which would indicate that the
telemetry data is not to be used for ground processing (or for any other

reason) . Critical housekeeping temperature and bilevel status telemetry

processed by the Spacecraft BDU will still be available

Will either of these solutions, disabling the subaddress or enabling with

a fixed buffer and a Not_For_Ground

off on the spacecraft or the ground

sending the upload reset command?

flag (TLM_NFG) result in alerts being set

which would need to be disabled before

A 11323 151840
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50.3 MODIS MEMORY TYPES & REMARKS

50.3.~ ~. There are four basic types of memory which can be

accessed for loads and dumps:

1. MODIS Tables

2. Instruction Logical

3. Operand Logical

4. Physical

Physical memory is the actual hardware address of the various memory

chips and other devices. Logical memory (Instruction and Operand) is used by

the processor memory management unit and is generally of interest only to the

software. Tables are a special case of Operand Logical memory and represents

locations where certain pre-defined MODIS data structures are located.

There is an internal limit to the amount of data which can be transferred

(load or dump) by a single bus command. This limit is 32 words.

50.3.2 ~. RAM is located at physical
addresses 00000-lFFFF (hex). EEPROM is located at physical addresses 80000-

93FFF(HEX).

50.3.3 ~. Dumps can be performed from any memory address in

either processor. This includes RAM, EEPROM, and in the case of the Format
Processor, the Science Data Buffer and Format Engine Writable Control Store.

Dumps can be sent down via the 1553 or the High Rate Data Link (HRDL), in

which case it is embedded in the Memory Data packet.

50.3.4 ~. Loads can be performed to any memory address in
either processor. Loads to EEPROM require extra processing, as the EEPROM

write enable

commands, as

50.3.5

commands must be properly interleaved with the memory load

described below.

~. MODIS has a HALT_CP_RAM_XFER command that can
halt load or

functions in

dump activities if it is sent before they are completed. It

the following manner.

MODIS requires each 32-word load to be prefixed with a load initiate

command. The MODIS CP (which has the 1553 interface) is responsible for

routing load init commands and load data to the FP across an internal serial

link. Each processor keeps track of where it is in the load process.

The states on the CP are INACTIVE, INITIATE_RECEIVED, and

WAITING_FOR_VERI FY.

The states on the FP are INACTIVE and WAITING_FOR_DATA .

x-l lY3T31N”MBER 151840
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The normal state on both processors is INACTIVE. The processors move

through the different states as the load initiate commands and data are

received over the 1553, and possibly relayed over the serial link. If any

load activity takes place when the processor is in a state when it is not

expecting that activity, the action is not performed, and the state for that

processor is set to INACTIVE.

The main use of the HALT_CP_RAM_XFER command is to reset the handshaking

between the spacecraft and the two MODIS on-board processors. If there is some

sort of failure in the load or dump process, either processor could be left in

one of its non-INACTIVE state. The HALT_CP_RAM_XFER will reSet the state of

both processors to INACTIVE.

50.4 FLIGHT SOFTWARE COMPONENT CHECKSUMS

There are 5 components of the flight software stored in EEPROMS which can

be changed via commands from the test equipment (or ground control equipment)

The five components are:

1. Control Processor (CP) Flight Software

2. CP Macro Table

3. Format Processor (FR) Flight Software

4. Normal Mode WCS

5. Test Mode WCS

Items 1 and 2 are installed in the CP, items 3-5 are installed in the

Format Processor. In order to provide confirmation of which version of each

component is loaded in the instrument, the flight software on each processor

computes a 16-bit word CRC checksum over the appropriate range of EEPROM for

each component (CRC = Cyclic Redundancy Checksum, which is described in 50.5.

These five values are reported out in the CP telemetry panel as the following

points (the values given are for the currently released versions of each

component) :

trv Pa ~~

1. ss_cP_sTATus_04: 992E CP Flight Software

2. ss_cP_sTA’rL7s_05: 2E82 CP Macro Table.

3. ss_cP_sTATus_06: 0E9F FP Flight Software

4. ss_cP_sTATus_07: 2180 Normal Mode WCS

5. ss_cP_sTATus_08: 9A72 Test Mode WCS

Each time a re-release of any of these software components occurs, the

software description document (154133) is updated and new checksums are

computed for the altered components. Note that points SS_CP_STATUS_06 _07 and

_08 are computed by the FP, and so will have a value of 0000 until the

formatter is turned on.

SIZE CAGE CQDE NUMBER
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50.5 MODIS FLIGHT SOFTWARE CRC CHECKSUM ALGORITHM

The CRC checksum algorithm used throughout the MODIS flight software is

an adaptation of a table driven algorithm given in an article in Embedded

Systems Programming’s January 1992 issue called implementing CRCS by Jack W.

Crenshaw (pp. 18-45). This CRC algorithm can detect:

100% of all

100% of all

100% of all

100% of all

single bit errors.

two bit errors.

odd numbers of errors.

burst errors less than 17 bits wide.

99.9969% of all bursts errors 17 bits wide.

99.9985% of all bursts wider than 17 bits.

The mathematics underlying the algorithm will not be discussed here, only

a description of the final algorithm. One of the advantages of this algorithm

is that it can be reduced to simple table lookups and bit level operations:

AND, XOR, shifting.

The algorithm will be described from the bottom-level up. Since the 1750A

processor is a 16-bit architecture, all of the computations which follow are
performed using 16-bit integers. The CRC value itself is a 16-bit integer.

Begin by defining a table of 256 integers, indexed from O-255.

has fixed values and is initialized using the following algorithm:

FOR i IN O .. 255 LOOP

X = i XOR (i shifted left 4 bits);

The table

Y = lower byte

Z1 = Y shifted

Z2 = Y shifted

Z3 = Y shifted

CRC_Table(i) =

END LOOP;

of x;

left 8 bits;

left 3 bits;

right 4 bits;

(Zl) XOR (Z2) XOR (Z3);

The CRC_Result on a single byte is a function of the byte to be processed

and the prior value of the CRC, as shown below:

function Process_Byte(Input_Byte, OLD_CRC) return integer is

begin

Table_Index = Input_Byte XOR (Lower Byte of OLD_CRC);

NEW_CRC = (Upper Byte of OLD_CRC) XOR CRC_Table(Table_Index) ;

return NFX?_CRC

end Process_Byte;

To process a 16 bit word, process the upper byte first, then the lower.

I SIZE I CAGE CODE I NUMBER
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I To process a block of N 16-bit words, use an initial CRC value of O, and

w

I

call the function Process_Byte in the following manner:

Set

FOR

END

CRC_Result = O;

i IN each of the N words LOOP

Set Upper_Byte to the upper byte of word i;

Set Lower_Byte to the lower byte of word i;

CRC_Result = Process_Byte(Upper_Byte, CRC_Result);

CRC_Result = Process_Byte(Lower_Byte, CRC_Result);

LOOP ;

The final returned value for CRC_Result is the CRC for the block.

50.6 USER CONTROLLED MODIFICATIONS TO THE DC RESTORE FUNCTION

This section summarizes how to use several highly specialized test

commands to facilitate temporarily installing particular PV gain and/or PV &

PC offset values to accommodate various ambient test conditions. They should

only be used by experienced test/operations personnel.

The initial value for Gain and Offset of each FPA channel has been

determined by SBRS Systems Engineering from various system tests. The default
value for the DC Restore function is ON for both PV and PC bands. Thus, by

default, the flight software will attempt to keep all channels within their

dynamic range. For testing or checkout purposes, the users may wish to apply

specific gain or offset values to the electronics. There are several means by

which this can be performed as described below.

50.6.1 ~. Using this method, a completely new
table of gain or offset values can be loaded for all FPA channels (except PC

gains ). In this case, the previous values in the table are lost, and cannot

be recovered. In general, the DC Restore option should be disabled, since if

it is left enabled, the software may begin changing the loaded values, which

is probably not desired. To disable the DC Restore function for both PV and

PC bands, issue the following commands:

SET MOD FR_PV_DCRCMP TO OFF

SET MOD FR_PC_DCRCMP TO OFF

SIZE CAGE CODE NUMBER
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50 .6.2 ~ . If the user is fOCUSiIig on a particular

channel, or a small number of channels, the software provides several commands

for changing a single parameter in the gain or offset tables. Again, the

users will probably want to turn off the DC Restore function as described

above, for similar reasons. As above, the previous value for the individual

channel being modified will be lost. The following commands illustrate the

use of this feature:

A. SET MOD FR_PVGNIC WITH B 1, C 25, V x#23

B. SET MOD FR_PVOSIC WITH B 19, C 7, v 100

C. SET MOD FR_PCPREOSIC WITH B 32, C 10, V 128

D. SET MOD FR_PCPSTOSIC WITH B 36, C 3, v 34

~ shows the form of the command to set a single value in the Gain

Table. This command applies only to the PV bands, since the PC bands have

fixed gains. In this command the value following the B is used to select the

band, and must be in the range 1-30; the value following the C selects the

channel, and has limits which are band specific as listed in the table below;

the value following the V is the new gain value, and must be in the range O-

255.

Band Channel Limits

1-2 1-40

3-7 1-20

8-12 1-1o

13-14 1-20

15-30 1-1o

31-36 N/A

Bands 13 and 14 require further discussion. Each channel in these bands

actually consist of two detectors, whose outputs are averaged into a single

output value. Furthermore, each pair is sampled twice, once with High gain

and once with low gain. For simplicity of the command structure, channels 1-

10 in these bands refer to the samples with low gain and channels 11-20 refer

to the samples with high gain. The detector pairs each receive the same gain
value. Note the designations High and Low are arbitrary, in that the gain

value called high can be set to any legal value, and need not be higher than

the value called Low.

~ shows the command to set a single PV Offset value. The

parameters are identical to the parameters for the single channel gain

command, and the same limits, definitions and restrictions apply.

~ C ~ show how to modify the preamp and postamp offsets for

the PC bands. In both commands, and the band must be in the range 31-36, the
channel must be in the range 1-10. The postamp value must be in the range O-
255, and the prea.mp value must be in the range O-63.
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I 50 .6.3 The software provides

a means of temporarily overriding the values in the gain and offset tables.

When using these commands, it is strongly recommended that the DC Restore

function be turned off. The following commands show how this value might be

used:

SET MOD FR_PV_DCRCMP

SET MOD FR_PC_DCRCMP

TEST MOD FR_PVOFFSET

SET MOD FR_OFFSETTAB

SET MOD FR_OFFSETTAB

SET MOD FR_PV_DCRCMP

SET MOD FR_PC_DCRCMP

TO OFF

TO OFF

WITH OS 134

TO TEST

TO NORMAL

TO ON

TO ON

The first two commands turn off

The third command says that when the

the DC Restore function, as recommended.

override function is enabled, the value

to use is 134. The fourth command enables the override. From this point on,

the values in the Offset table are ignored, and an offset value of 134 will be

sent out for all PV channels. When the fifth command is sent, the table

values will once again be used. During the time that the override function is

enable, the offset table can still be loaded, and if the DC Restore function

is not turned OFF, the values can be modified, but will not be sent out.

A similar function exist for the PV Gain table.

TEST MOD FR_PVGAIN

SET MOD FR_GAINTAB

SET MOD FR_GAINTAB

For the PC bands, there

WITH GN 96

TO TEST

TO NORMAL

is one TEST command used to specify both the

preamp and postamp override values. Once again, DC Restore should be turned

off when this feature is used:

SET MOD FR_PV_DCRCMP

SET MOD FR_PC_DCRCMP

TEST MOD FR_PCOFFSET

SET MOD FR_OFFSETTAB

SET MOD FR_OFFSETTAB

SET MOD FR_PV_DCRCMP

SET MOD FR_PC_DCRCMP

TO OFF

TO OFF

WITH OS X#5A95

TO TEST

TO NORMAL

TO ON

TO ON
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.

In this case, the second command above specifies that the override values

be 90 decimal, (5A hexadecimal) for the preamp offsets and 149 decimal (95
hexadecimal) for the postamp offsets.

Additionally, the table of ideal blackbody sector outputs can be

overridden by a similar technique. when used, this feature will ignore the 36

band by 50 temperature table normally used to determine the offsets and

instead uses a single value for all bands and channels. DC Restore need not

be turned off when using this feature.

TEST MOD FR_BBRAD WITH OS 134

SET MOD FR.BBRADTAB TO TEST

SET MOD FR_BBRADTAB TO NORMAL

Finally, there is a “Fast Restorem function for the pv bands. This

function performs a binary search through the offset range in a attempt to

quickly locate the optimal value. Once commanded, this search can take up to

eigth scans (approximately 12 seconds) to complete,

interrupted. During this search, the output of the

about significantly during the first few scans, and

ideal value. The command to start the Fast Restore

TOGGLE MOD FR_INT_02

50.7 SCAN DATA COLLECT SHIFT BY DELTA ENCODER

and should not be

PV channels will jump

gradually settle about the

function is:

COUNTS

Formatter command FR31 (sET_FR_ENC_DELTA TO 0/-8192/+8192) Provides a

simple way to globally shift all the scan view data collects by the selected

encoder count delta. This allows placing the large 1354 FD Earth collect

window over other views or internal scan cavity features.

Figure 50-1 graphically illustrates the process for a sample encoder

delta of -2900 counts, which nearly places the center of the Earth collect

over the center of the BB view. Simple calculations provide relations between

Encoder count shifts and Frame of Data (FD) shifts. The Encoder period is

180.318 ~s and the sample FD period is 333.333 ps.

The start of the five scan views are defined in terms of Encoder counts

and Vernier counts as listed in Table 30-5B. Vernier counts are insignificant

compared to the large Earth collect window, and are ignored for Encoder Delta

operations.

Before commanding an Encoder delta count, the PC and PV DCR functions

should be turned Off. The BB view is used to provide the DCR reference, but

the shifted BB collect may end up over an undesirable background level to

establish valid DCR values.
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Figure 50-1. Scan Collect Shift by Delta Encoder Counts


