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1.0 INTRODUCTION

1.1 SCOPE

This control book describes the data formats and contents of the National Polar-Orbiting
Operational Environmental Satellite System (NPOESS) Preparatory Project (NPP)
satellite mission data. Two wideband transmissions carry NPP mission data: the Stored
Mission Data (SMD) and High-Rate Data (HRD). These transmissions are distinct from
the narrowband data streams containing the satellite's housekeeping telemetry. Yet
some narrowband content is present in the wideband transmissions. Descriptions in this
control book are limited to data (at the packet level) unique to the wideband links. The
Command and Telemetry (C&T) Handbook describes the narrowband content. In
addition to providing information about the structure of the mission data, this document
also describes the context of the data in terms of the scientific mission and the
observatory of which it is a part. Thus, this document describes how and when each
instrument outputs science, calibration, engineering, dwell and diagnostic data. Also
included in the data unique to the wideband links are uploadable tables and memory
loads. These are dumped through the wideband links though loaded through the
narrowband links.

The document provides information to identify, distinguish and extract all of the X-band
unique source packets from the satellite's mission data streams. This document will
provide some information on conversion coefficients such as coefficients for converting
counts to temperature, etc. The coefficient information provided is limited to the
relatively static parameters need for ground processing that are not included as part of
the X-band telemetry stream. It is outside the scope of this document to provide detailed
information, such as calibration values, compression schemes, etc., required to interpret
every data point inside the packets or to perform science data analyses. Instrument-
specific documentation should be consulted for that information.

The X-band Data Format (DF) Interface Control Document (ICD) describes the top-level
formats and data structures used by NPP. It is necessary for understanding the material
covered here and has precedence over information presented in this document. For
mission data, this document has precedence over all other related instrument
documentation for the NPP program.

1.2 RESPONSIBILITY/CONFIGURATION MANAGEMENT PROCESS

During the NPP development and in-orbit checkout (I0C) phases, it is the responsibility
of the National Aeronautical and Space Administration (NASA) to maintain the contents
of this document. Because the packet content of both the SMD and HRD links are
configurable on-orbit, the final release of this document will represent the satellite
configuration at the time of the mission handover (launch plus 90 days).

This document will be maintained as a Class | document because its contents drive the
design of the ground segments along with the X-band Data Format ICD. Information
that will change frequently during the implementation and early orbit phases are
maintained elsewhere as Class Il document(s).
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1.3 DOCUMENT ORGANIZATION

Section 1 is this introduction.
Section 2 lists the applicable documents and documents used as reference.

Section 3 describes the general characteristics of the Mission Data Systems. Provided is
an overview of the mission data including processing, storage, and down linking of the
data by the spacecraft. Also provided is a description of the spacecraft state, spacecraft
modes, and instrument modes affecting the mission data streams.

Section 4 is the detailed description of the mission data formats for the five instruments:
ATMS, CERES, CrlS, OMPS, and VIIRS. It also contains a section for selected data
generated by the spacecraft.

Section 5 is a listing of acronyms and abbreviations used in this document.

1.4 DOCUMENT CONVENTIONS
The following general conventions are used in this document:

e Byte and word numbers are counted from the first byte transmitted and start with
zero (0).

e Bit numbers start with zero (0), which designates the most significant bit (MSB),
the left-most bit, and the first bit transmitted (per CCSDS standards).

e All numbers shown are in decimal unless otherwise noted.

Obnnn or b’nn’ = binary, Oxnnnn or xX’nnnn’ = hexadecimal.

¢ The term spacecraft refers to the spacecraft bus and its subsystems (e.g. C&DH,
attitude determination and control, RF, thermal, propulsion, power)

e The term satellite refers to the spacecraft plus the instruments.

¢ Instruments output mission data in packets. Some of the Instrument reference
documents use the term “RDR” whereas this document consistently uses
“packet”.

e Grouped packets contain mission data exceeding the size of a single CCSDS
packet. Some Instrument reference documents use the term “segmented”
whereas this document consistently uses “grouped”.

e The Data Types listed in the packets’ User Data Field tables have the following

meaning:
Abbreviation Data Type
B Bit Field
U Unsigned Integer
S Signed Integer
F Floating Point
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2.0 DOCUMENTS

2.1 APPLICABLE DOCUMENTS
a. GSFC 429-04-02-28 NPP X-band Data Format Interface Control Document

b. GSFC 429-03-02-26 NPP Spacecraft Stored Mission Data Interface Control
Document to the Norway Ground Station

c. GSFC 429-03-02-24 NPP Spacecraft High Rate Data Radio Frequency Interface
Control Document to the Direct Broadcast Stations

2.2 REFERENCE DOCUMENTS
NGST D35853 NPOESS Data Mapping - APID, VCID, Downlink and Uplink

b. NGES Report 12114 Advanced Technology Microwave Sounder (ATMS)
Command List and Description, Rev E.

c. NGES Report 12206, ATMS Instrument Functional Logic Diagrams, Rev B.

d. NGES Report 12115 Advanced Technology Microwave Sounder (ATMS)
Engineering Telemetry Description, Rev G.

e. ITT 8196185 CrIS Command and Data Packet Dictionary, Rev H.
f. BATC IN0092-115 OMPS Command & Telemetry Handbook, version 10.16.

g. Raytheon/SBRS EDD154640-104 VIIRS Command, Telemetry, Science &
Engineering Data Description, Rev M. | CH-02

h. 1553 Interface Requirements for NPOESS, D34470, 05/10/2005, Rev B.
i Operations Concept Description VIIRS, OCD 154640-101, Rev B.

j- IN0092-132, On Orbit Operators Manual for the Ozone Mapping and Profiler Suite,
Rev A.

k.  ATMS Instrument Operation and Maintenance Manual, Rev A.

l. ITT 8208948 CrlIS Flight Operations Manual: Rev B.

m. Consultative Committee for Space Data Systems (CCSDS) Recommendations for
Advanced Orbiting Systems Networks and Datalinks: Architectural Specification,
701.0-B-2

n. FT1394 System Interface Requirements Document, D34471

0. FT1394 S100 Technical Interface Requirements Document, D36381

p. TM-04-161A, ATMS Memory Interface technical memo, Rev A.
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g. INO092CCD-003B OMPS CCD Reference Figures.

r. INO092SYS-101 OMPS Limb Data Rate.

s.  INO092SW-026A, OMPS Image Binning Algorithm.

t. D47745, CERES FM5 Instrument Operations Manual, Rev -.

u. CCSDS 121.0-B-1, Consultative Committee for Space Data Systems, Lossless
Data Compression.

v. 3257-SYS306 BATC System Engineering Report, NPP Test Packet Operations for
Instrument Table Dumps

w. IN0092-701, OMPS Flight Software (FSW) Users Manual, Rev G.
X. IN0092-133, OMPS Post-Delivery and On-Orbit Maintenance Manual, Rev B.
2.3 OTHER RELATED DOCUMENTS
NPP Spacecraft C&T Handbook, BATC 568423, Rev C
b. GSFC 429-01-07-01 NPP Satellite Requirements Specification

c. GSFC 429-01-02-10 NPP Interface Requirements Document, Space Segment
(SS) and Command, Control and Communications (C3S) Segment
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3.0 MISSION DATA SYSTEMS

3.1 MISSION DATA OVERVIEW
Mission data are collected from each of the five instruments:

Visible Infrared Imaging Radiometer Suite (VIIRS)
Ozone Mapping Profiling Suite (OMPS)

Cross-track Infrared Sounder (CrlS)

Advanced Technology Microwave Sounder (ATMS)
Clouds and the Earth’s Radiant Energy System (CERES)

These data, along with spacecraft housekeeping (HSK) data, are merged and provided
to the ground on a real-time 15 Mbps downlink, called HRD direct broadcast. Instrument
and HSK data are also provided to the Solid State Recorder (SSR) for onboard storage
and playback as SMD.

The SMD are stored in the spacecraft's Solid State Recorder (SSR) and downlinked at
300 Mbps through playback of the SSR once per orbit over the NPOESS Svalsat ground
station in Svalbard, Norway. The SMD stream contains:

Science and calibration data from the NPP instruments;

Diagnostic data from the NPP instruments when commanded,;

Engineering data from the instruments;

Spacecraft attitude and ephemeris data, and

Satellite housekeeping data (a superset of the stored state of health telemetry
from the spacecraft and sensors containing higher-rate sampling of many
measurements).

The HRD stream is similar to the SMD as it consists of instrument science, calibration
and engineering data, but it does not contain data from instrument diagnostic activities.
The HRD is constantly transmitted in real time by the spacecraft to distributed direct-
broadcast users. Output to the HRD transmitter is at a constant 15 Mbps rate. Fill data
are added as needed to maintain that rate. The HRD stream is not stored separately on
the spacecraft, but its content is a subset of the SMD stored on the SSR.

3.1.1 Spacecraft Processing of Mission Data
The spacecraft performs several processing functions of the NPP mission data:

» Provides a data collection/filtering/formatting/multiplexing operation;
= Provides CCSDS formatting for the Stored Mission Data;
= Provides CCSDS formatting for the High Rate Data.

The spacecraft collects the science and HSK data from the instruments and HSK,
ephemeris, and attitude data from the spacecraft components. The data is then merged
together to form the contents of the HRD and SMD. A filter capability is provided to
selectively exclude data from either, or both channels. This data filtering capability
provides the mission operations team a means of maintaining the 15 Mbps HRD rate in
the event an operational mode exceeds this maximum rate while allowing higher rate
data to be recorded as SMD. The spacecraft formats the SMD and HRD independently
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due to the different interfaces with the separate transmitters. The X-band Data Format
Interface Control Document describes the details of the formatting processes.

The filter capability mentioned above is achieved through satellite, user-configurable
tables. These tables assign specific application process identifiers (APIDs) to a specific
Virtual Channel (VC), and assign specific VC ldentifiers (VCIDs) to the HRD, SMD or
both mission data streams. Table 3.1.1 shows the current mapping of virtual channels to

HRD and SMD. Table 3.1.2 then shows the mapping of APIDs to VCIDs.

Table 3.1.1 NPP Virtual Channel Assignments to Downlinks

VCID Downlink Virtual Channel Content Description

0 SMD & HRD | Satellite Housekeeping Data Satellite HSK common to HRD & SMD

1 SMD & HRD | ATMS RDR Science/Cal/lEng | ATMS mission data common to HRD & SMD

2 SMD ATMS RDR Science/Cal/Eng ATMS mission data specific to SMD

3 SMD ATMS Diagnostic ATMS diagnostic data routed to SMD only

4 HRD ATMS RDR Science/Cal/Eng ATMS mission data specific to HRD

5 Reserved Reserved / Spare for ATMS

6 SMD & HRD | CrlS RDR Science/Cal/Eng CrIS mission data common to HRD & SMD

7 SMD CrIS RDR Science/Cal/Eng CrIS mission data specific to SMD

8 SMD CrlS Diagnostic CrlS diagnostic data routed to SMD only

9 HRD CrIS RDR Science/Cal/Eng CrIS mission data specific to HRD

10 Reserved Reserved / Spare for CrIS

11 SMD & HRD | OMPS RDR Science/Cal/lEng | OMPS mission data common to HRD & SMD

12 SMD OMPS RDR Science/Cal/Eng OMPS mission data specific to SMD

13 SMD OMPS Diagnostic OMPS diagnostic data routed to SMD only

14 HRD OMPS RDR Science/Cal/Eng OMPS mission data specific to HRD

15 Reserved Reserved / Spare for OMPS

16 SMD & HRD | VIIRS RDR Science/Cal/Eng | VIIRS mission data common to HRD & SMD

17 SMD VIIRS RDR Science/Cal/Eng VIIRS mission data specific to SMD

18 SMD VIIRS Diagnostic VIIRS diagnostic data routed to SMD only

19 HRD VIIRS RDR Science/Cal/lEng VIIRS mission data specific to HRD

20 Reserved Reserved / Spare for VIIRS

21 SMD Instrument Dump/Dwell Instrument Dump/Dwell data

22 Reserved Reserved for possible future use

23 SMD & HRD CERES RDR Sci/Cal/lEng CERES mission data common to HRD&SMD

24 SMD CERES RDR Sci/Cal/Eng CERES mission data specific to SMD

25 SMD CERES Diagnostic CERES diagnostic data routed to SMD only

26 HRD CERES RDR Sci/Cal/lEng CERES mission data specific to HRD
27-31 Reserved Reserved for possible future use
32-62 Unused / Not Available Not available for use on NPP

63 HRD Fill Data Fill VCDU to maintain 15-Mbps HRD rate

Table 3.1.2 below lists the NPP data packets in order by APID.

It lists their current

assignment to a virtual channel and notes whether the packets inclusion in SMD or HRD

is normal or only under special circumstances.

The APIDs not listed are either

spare/reserved APIDs or APIDs used for instrument commanding.
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Table 3.1.2 NPP Mission Data Packet Assignments (APID to VCID map)

GSFC 429-05-02-42

Packet APID | Source | VCID Packet Description SMD HRD
Dec Hex Use Use
0 0 S/C 0 Bus Critical Telemetry Normal Normal
1 1 S/C 0 Bus H&S Telemetry — high rate (1 Hz) Normal Normal
2 2 S/C 0 Bus H&S Telemetry — low rate (1/16 Hz) Normal Normal
3 3 S/C 0 Bus DTU Telemetry Normal Normal
4 4 S/C 0 Bus Thermal Telemetry Normal Normal
5 5 S/C 0 SSR Telemetry Normal Normal
6 6 SIC 0 PUMA Telemetry Normal Normal
7 7 S/IC 0 DSEP Telemetry Normal Normal
8 8 SIC 0 ADCS HSK Telemetry — high rate (1 Hz) Normal Normal
9 9 S/C 0 ADCS HSK Telemetry — low rate (1/16 Hz) Normal | Normal
10 A S/IC 0 Time of Day Message packet Normal Normal
11 B S/IC 0 Ephemeris/Attitude Message packet Normal Normal
12 C S/C 0 ADCS Diagnostic Telemetry Normal | Normal
13 D S/IC 0 Bus FSW Telemetry — fast Normal Normal
14 E S/IC 0 Bus FSW Telemetry — slow Normal Normal
15 F S/IC 0 High Rate Gyro Telemetry Normal Normal
16 10 S/IC 0 High Rate Star Tracker Telemetry Normal Normal
17 11 S/C 0 FSW Diagnostic Telemetry #1, 1 Hz Normal Normal
18 12 S/C 0 FSW Diagnostic Telemetry #2, 1 Hz Normal Normal
19 13 S/IC 0 1394 / Firewire Diagnostic Normal Normal
20 14 S/C 0 ADCS Diagnostic, %2 Hz Normal Normal
21 15 S/IC 0 ADCS Diagnostic, 1/16 Hz Normal Normal
22 16 S/IC 0 FSW Diagnostic, %2 Hz Normal Normal
23 17 S/C 0 FSW Diagnostic, ¥4 Hz Normal Normal
24 18 S/IC 0 FSW Diagnostic, 1/16 Hz Normal Normal
25 19 SIC 0 Spare None None
26 1A SIC 0 SCC Short Table Dump packet Special | Special
27 1B S/IC 0 CDP Short Table Dump packet Special Special
28 1C SIC 0 SCC Long Table Dump packet Special | Special
29 1D S/IC 0 CDP Long Table Dump packet Special Special
30 1E S/IC 0 SCC FSW Startup & Kernel Frame Special Special
31 1F SIC 0 DTU Test Mode Telemetry Special | Special
32 20 S/IC 0 SCC Fault Frame packet Special Special
33 21 SIC 0 SCC Fault Frame packet Special | Special
34 22 SIC 0 SCC Fault Frame packet Special | Special
35 23 S/IC 0 SCC Fault Frame packet Special Special
36 24 SIC 0 SCC Fault Frame packet Special | Special
37 25 S/IC 0 SCC Fault Frame packet Special Special
38 26 S/IC 0 SCC Fault Frame packet Special | Special
39 27 SIC 0 SCC Fault Frame packet Special | Special
40 28 S/IC 0 CDP FSW Startup Frame Special | Special
41 29 SIC 0 CDP Fault Frame packet Special | Special
42 2A SIC 0 CDP Fault Frame packet Special | Special
43 2B S/IC 0 CDP Fault Frame packet Special | Special
44 2C SIC 0 CDP Fault Frame packet Special | Special
45 2D S/IC 0 CDP Fault Frame packet Special | Special
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46 2E SIC 0 CDP Fault Frame packet Special | Special
47 2F S/IC 0 CDP Fault Frame packet Special | Special
48 30 SIC 0 CDP Fault Frame packet Special | Special
49 31 SIC 0 CDP Fault Frame packet Special | Special
70 46 S/IC 0 1394 Housekeeping packet Special | Special
100 64 SIC 0 S/C Test / Fill packet Special | Special
101 65 S/IC 1 S/C Test / Fill packet Special | Special
102 66 SIC 2 S/C Test / Fill packet Special None
103 67 S/C 3 S/C Test / Fill packet Special None
104 68 S/IC 4 S/C Test / Fill packet None Special
105 69 SIC 5 S/C Test / Fill packet None None
106 6A S/IC 6 S/C Test / Fill packet Special | Special
107 6B SIC 7 S/C Test / Fill packet Special None
108 6C SIC 8 S/C Test / Fill packet Special None
109 6D S/IC 9 S/C Test / Fill packet None Special
110 6E S/IC 10 S/C Test / Fill packet None None
111 6F S/IC 11 S/C Test / Fill packet Special | Special
112 70 S/IC 12 S/C Test / Fill packet Special None
113 71 S/IC 13 S/C Test / Fill packet Special None
114 72 S/IC 14 S/C Test / Fill packet None Special
115 73 S/IC 15 S/C Test / Fill packet None None
116 74 S/IC 16 S/C Test / Fill packet Special Special
117 75 S/IC 17 S/C Test / Fill packet Special None
118 76 S/IC 18 S/C Test / Fill packet Special None
119 77 S/IC 19 S/C Test / Fill packet None Special
120 78 S/IC 20 S/C Test / Fill packet None None
121 79 S/IC 21 S/C Test / Fill packet Special None
122 TA SIC 22 S/C Test / Fill packet None None
123 7B S/IC 23 S/C Test / Fill packet Special Special
124 7C S/IC 24 S/C Test / Fill packet Special None
125 7D SIC 25 S/C Test / Fill packet Special None
126 7E S/IC 26 S/C Test / Fill packet None Special
127 7F SIC 27 S/C Test / Fill packet None None
128 80 SIC 28 S/C Test / Fill packet None None
129 81 S/IC 29 S/C Test / Fill packet None None
130 82 SIC 30 S/C Test / Fill packet None None
131 83 S/IC 31 S/C Test / Fill packet None None
146 92 CERES 0 Housekeeping Normal Normal
147 93 CERES 23 Calibration Normal Normal
148 94 CERES 23 Fixed Pattern Special Special
149 95 CERES 23 Science Normal Normal
150 96 CERES 23 Diagnostic Special | Special
155 9B CERES 0 LEO&A Housekeeping Normal Normal
512 200 ATMS 0 Command Status Normal Normal
513 201 ATMS 0 LEO&A Housekeeping Normal Normal
514 202 ATMS 3 Test Special None
515 203 ATMS 1 Calibration Normal Normal
516 204 ATMS 3 Diagnostic Special None
517 205 ATMS 21 Dwell Special None
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518 206 ATMS 0 Housekeeping Normal Normal
524 20C ATMS 21 Memory Dump Special None
528 210 ATMS 1 Science Normal Normal
530 212 ATMS 1 Engineering — Hot Cal Normal Normal
531 213 ATMS 1 Engineering — Health & Status Normal Normal
536 218 ATMS 3 Diagnostic Science Special None
543 21F ATMS 0 Hardware Error Status Normal Normal
544 220 OMPS 0 Housekeeping Normal Normal
545 221 OMPS 0 LEO&A Housekeeping Normal Normal
546 222 OMPS 13 Test Special None
547 223 OMPS 11 Calibration Normal Normal
548 224 OMPS 11 Engineering Normal Normal
549 225 OMPS 21 Dwell Special None
550 226 OMPS 0 Diagnostic — FSW Bootup Status Special None
556 22C OMPS 21 Memory Dump Special None
560 230 OMPS 11 Science — Nadir Total Column Normal Normal
561 231 OMPS 11 Science — Nadir Profiler Normal Normal
562 232 OMPS 11 Science — Limb Profiler, Long Exposure Normal Normal
563 233 OMPS 11 Science — Limb Profiler, Short Exposure Normal Normal
564 234 OMPS 11 Science — Nadir Total Column Calibration Normal Normal
565 235 OMPS 11 Science — Nadir Profiler Calibration Normal Normal
566 236 OMPS 11 Science — Limb Profiler Calibration Normal Normal
576 240 OMPS 13 Diagnostic — Nadir Total Column Special None
577 241 OMPS 13 Diagnostic — Nadir Profiler Special None
578 242 OMPS 13 Diagnostic — Limb Profiler Long Special None
579 243 OMPS 13 Diagnostic — Limb Profiler Short Special None
580 244 OMPS 13 Diagnostic — Total Column Calibration Special None
581 245 OMPS 13 Diagnostic — Nadir Profiler Calibration Special None
582 246 OMPS 13 Diagnostic — Limb Profiler Calibration Special None
768 300 VIIRS 0 Housekeeping Normal Normal
769 301 VIIRS 0 LEO&A Housekeeping Normal Normal
770 302 VIIRS 18 Test Packet Special None
773 305 VIIRS 0 Diagnostic Dwell Telemetry Special Special
780 30C VIIRS 21 Memory Dump Special None
800 320 VIIRS 16 Science — M04 Normal Normal
801 321 VIIRS 16 Science — M05 Normal Normal
802 322 VIIRS 16 Science — M03 Normal Normal
803 323 VIIRS 16 Science — M02 Normal Normal
804 324 VIIRS 16 Science — M01 Normal Normal
805 325 VIIRS 16 Science — M06 Normal Normal
806 326 VIIRS 16 Science — M0O7 Normal Normal
807 327 VIIRS 16 Science — M09 Normal Normal
808 328 VIIRS 16 Science — M10 Normal Normal
809 329 VIIRS 16 Science — M08 Normal Normal
810 32A VIIRS 16 Science — M11 Normal Normal
811 32B VIIRS 16 Science — M13 Normal Normal
812 32C VIIRS 16 Science — M12 Normal Normal
813 32D VIIRS 16 Science — 104 Normal Normal
814 32E VIIRS 16 Science — M16 Normal Normal
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815 32F VIIRS 16 Science — M15 Normal | Normal
816 330 VIIRS 16 Science — M14 Normal Normal
817 331 VIIRS 16 Science — 105 Normal | Normal
818 332 VIIRS 16 Science — 101 Normal | Normal
819 333 VIIRS 16 Science — 102 Normal Normal
820 334 VIIRS 16 Science — 103 Normal | Normal
821 335 VIIRS 16 Science — DNB Normal Normal
822 336 VIIRS 16 Science — DNB MGS Normal Normal
823 337 VIIRS 16 Science — DNB LGS Normal | Normal
825 339 VIIRS 16 HRD Calibration Normal Normal
826 33A VIIRS 16 HRD Engineering Normal Normal
830 33E VIIRS 18 Diagnostic — M04 Special None
831 33F VIIRS 18 Diagnostic — M05 Special None
832 340 VIIRS 18 Diagnostic — M03 Special None
833 341 VIIRS 18 Diagnostic — M02 Special None
834 342 VIIRS 18 Diagnostic — MO1 Special None
835 343 VIIRS 18 Diagnostic — M06 Special None
836 344 VIIRS 18 Diagnostic — MO7 Special None
837 345 VIIRS 18 Diagnostic — M09 Special None
838 346 VIIRS 18 Diagnostic — M10 Special None
839 347 VIIRS 18 Diagnostic — M08 Special None
840 348 VIIRS 18 Diagnostic — M11 Special None
841 349 VIIRS 18 Diagnostic — M13 Special None
842 34A VIIRS 18 Diagnostic — M12 Special None
843 34B VIIRS 18 Diagnostic — 104 Special None
844 34C VIIRS 18 Diagnostic — M16 Special None
845 34D VIIRS 18 Diagnostic — M15 Special None
846 34E VIIRS 18 Diagnostic — M14 Special None
847 34F VIIRS 18 Diagnostic — 105 Special None
848 350 VIIRS 18 Diagnostic — 101 Special None
849 351 VIIRS 18 Diagnostic — 102 Special None
850 352 VIIRS 18 Diagnostic — 103 Special None
851 353 VIIRS 18 Diagnostic — DNB Special None
852 354 VIIRS 18 Diagnostic — DNB MGS Special None
853 355 VIIRS 18 Diagnostic — DNB LGS Special None
855 357 VIIRS 18 Diagnostic — HRD Calibration Special None
856 358 VIIRS 18 Diagnostic — HRD Engineering Special None
1280 500 CrlS 0 Housekeeping #1 Normal Normal
1281 501 CrlS 0 Housekeeping #2 Normal Normal
1282 502 CrlS 0 Housekeeping #3 Normal Normal
1283 503 CrlS 0 Housekeeping #4 Normal Normal
1284 504 Crls 0 Housekeeping #5 Normal Normal
1285 505 Crls 0 Housekeeping #6 Normal Normal
1286 506 CrlS 0 Housekeeping #7 Normal Normal
1287 507 Crls 0 Housekeeping #8 Normal Normal
1288 508 CrlS 0 LEO&A Housekeeping Normal Normal
1289 509 CriIS 6 Science Telemetry Normal | Normal
1290 | 50A Crls 6 Engineering Telemetry Normal Normal
1291 | 50B Crls 21 Housekeeping Telemetry Dwell Special None
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1292 | 50C Crls 21 SSM Telemetry Dwell Special None

1293 | 50D Crls 21 IFM Telemetry Dwell Special None

1294 | 50E Crls 8 LW Diagnostic RDR Special None

1295 50F Crls 8 MW Diagnostic RDR Special None

1296 510 Crls 8 SW Diagnostic RDR Special None

1315 523 CrIS 6 LW 1 Earth Scene Normal Normal
1316 524 CrlS 6 LW 2 Earth Scene Normal Normal
1317 525 CrIS 6 LW 3 Earth Scene Normal Normal
1318 526 CrIS 6 LW 4 Earth Scene Normal Normal
1319 527 CrlS 6 LW 5 Earth Scene Normal Normal
1320 528 CrIS 6 LW 6 Earth Scene Normal Normal
1321 529 CrlS 6 LW 7 Earth Scene Normal Normal
1322 52A CrlS 6 LW 8 Earth Scene Normal Normal
1323 52B CrIS 6 LW 9 Earth Scene Normal Normal
1324 52C CrlS 6 MW 1 Earth Scene Normal Normal
1325 52D Crls 6 MW 2 Earth Scene Normal Normal
1326 52E Cris 6 MW 3 Earth Scene Normal Normal
1327 52F CrlS 6 MW 4 Earth Scene Normal Normal
1328 530 Crls 6 MW 5 Earth Scene Normal Normal
1329 531 CrlS 6 MW 6 Earth Scene Normal Normal
1330 532 CrlS 6 MW 7 Earth Scene Normal Normal
1331 533 Cris 6 MW 8 Earth Scene Normal Normal
1332 534 CrlS 6 MW 9 Earth Scene Normal Normal
1333 535 Cris 6 SW 1 Earth Scene Normal Normal
1334 536 Cris 6 SW 2 Earth Scene Normal Normal
1335 537 Crls 6 SW 3 Earth Scene Normal Normal
1336 538 Cris 6 SW 4 Earth Scene Normal Normal
1337 539 CrlS 6 SW 5 Earth Scene Normal Normal
1338 53A CrlS 6 SW 6 Earth Scene Normal Normal
1339 53B Cris 6 SW 7 Earth Scene Normal Normal
1340 53C CrlS 6 SW 8 Earth Scene Normal Normal
1341 53D Cris 6 SW 9 Earth Scene Normal Normal
1342 53E Crls 6 LW 1 Deep Space Normal Normal
1343 53F CrlS 6 LW 2 Deep Space Normal Normal
1344 540 CrlS 6 LW 3 Deep Space Normal Normal
1345 541 CrlS 6 LW 4 Deep Space Normal Normal
1346 542 CrlS 6 LW 5 Deep Space Normal Normal
1347 543 Crls 6 LW 6 Deep Space Normal Normal
1348 544 Crls 6 LW 7 Deep Space Normal Normal
1349 545 Crls 6 LW 8 Deep Space Normal Normal
1350 546 CrlS 6 LW 9 Deep Space Normal Normal
1351 547 CrlS 6 MW 1 Deep Space Normal Normal
1352 548 Crls 6 MW 2 Deep Space Normal Normal
1353 549 CrlS 6 MW 3 Deep Space Normal Normal
1354 | 54A CrlS 6 MW 4 Deep Space Normal Normal
1355 | 54B Crls 6 MW 5 Deep Space Normal Normal
1356 | 54C CrlS 6 MW 6 Deep Space Normal Normal
1357 | 54D Crls 6 MW 7 Deep Space Normal Normal
1358 | 54E Crls 6 MW 8 Deep Space Normal Normal
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1359 54F Crls 6 MW 9 Deep Space Normal Normal
1360 550 Crls 6 SW 1 Deep Space Normal Normal
1361 551 Crls 6 SW 2 Deep Space Normal Normal
1362 552 Crls 6 SW 3 Deep Space Normal Normal
1363 553 Crls 6 SW 4 Deep Space Normal Normal
1364 554 Crls 6 SW 5 Deep Space Normal Normal
1365 555 CrlS 6 SW 6 Deep Space Normal Normal
1366 556 Crls 6 SW 7 Deep Space Normal Normal
1367 557 Crls 6 SW 8 Deep Space Normal Normal
1368 558 Crls 6 SW 9 Deep Space Normal Normal
1369 559 Crls 6 LW 1 Internal Cal Target Normal Normal
1370 | 55A Crls 6 LW 2 Internal Cal Target Normal Normal
1371 | 55B Crls 6 LW 3 Internal Cal Target Normal Normal
1372 | 55C Crls 6 LW 4 Internal Cal Target Normal Normal
1373 | 55D CrlS 6 LW 5 Internal Cal Target Normal Normal
1374 | 55E CrlS 6 LW 6 Internal Cal Target Normal Normal
1375 55F Crls 6 LW 7 Internal Cal Target Normal Normal
1376 560 Crls 6 LW 8 Internal Cal Target Normal Normal
1377 561 Crls 6 LW 9 Internal Cal Target Normal Normal
1378 562 Crls 6 MW 1 Internal Cal Target Normal Normal
1379 563 CrlS 6 MW 2 Internal Cal Target Normal Normal
1380 564 Crls 6 MW 3 Internal Cal Target Normal Normal
1381 565 CrlS 6 MW 4 Internal Cal Target Normal Normal
1382 566 CrlS 6 MW 5 Internal Cal Target Normal Normal
1383 567 Crls 6 MW 6 Internal Cal Target Normal Normal
1384 568 CrlS 6 MW 7 Internal Cal Target Normal Normal
1385 569 Crls 6 MW 8 Internal Cal Target Normal Normal
1386 56A Crls 6 MW 9 Internal Cal Target Normal Normal
1387 | 56B CrlS 6 SW 1 Internal Cal Target Normal Normal
1388 56C Crls 6 SW 2 Internal Cal Target Normal Normal
1389 | 56D CrlS 6 SW 3 Internal Cal Target Normal Normal
1390 | 56E CrlS 6 SW 4 Internal Cal Target Normal Normal
1391 56F CrlS 6 SW 5 Internal Cal Target Normal Normal
1392 570 CrlS 6 SW 6 Internal Cal Target Normal Normal
1393 571 Crls 6 SW 7 Internal Cal Target Normal Normal
1394 572 Crls 6 SW 8 Internal Cal Target Normal Normal
1395 573 CrlS 6 SW 9 Internal Cal Target Normal Normal
1397 575 Crls 21 Memory Dump Special None

1398 576 CriIS 8 Test Special None

3.1.2 Mission Data Storage

The spacecraft's Solid State Recorder provides back-orbit storage of the SMD between
ground station contacts. The SSR contains 343 gigabits of memory accommodating
more than 3.5 orbits of SMD input at an orbital average rate of approximately 10 Mbps.
The recorder has separate record and playback pointers and supports simultaneous
recording and playback operations. All data stored on the SSR are Reed-Solomon
encoded for error detection and correction prior to being recorded.
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3.1.3 Mission Data Downlinking

The two separate X-band downlinks carrying the satellite's mission data to the ground
originate from two separate spacecraft transmitters. The HRD is downlinked constantly
to Direct Broadcast Users, while the SMD is downlinked as playback from the SSR
during satellite contacts with the Norway ground station. Figure 3.1-1 illustrates the NPP
mission communications structure and the HRD and SMD links within that structure.
Detailed information, including RF characteristics, may be found in the RF Interface
Control Documents for HRD and SMD (refs. 2.1b and c) respectively.

W TDRS

CMD 2067.270833 MHz (S-band)
0.125 or 1 Kb/s
TLM 2247.5 MHz (S-band)
1,4, or 16 Kib/s (real-time

NPP Satellite

SMD RF link

8212.5 MHz HRD RF link
(X-band) 7812 MHz
300 Mbps (X-band)

CMD 2067.270833 MHz (S-band)
2 or 128 Kb/s
TLM 2247.5 MHz (S-band)
1,4,16, or 32 Kib/s (real-time)
512 Kib/s (playback)

15 Mbps

TDRSS
White Sands

NPOESS . Ground Station
Direct Broadcast
Norway Ground ;
: User Terminal
Station

Figure 3.1-1 NPP Satellite Communication Links
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3.1.4 HRD Fill Data

As mentioned, output to the HRD transmitter is at a constant 15 Mbps rate and fill data is
added as needed to maintain that rate. The Fill Data is inserted at the Virtual Channel
Data Unit (VCDU) level (Virtual Channel 63). Lower level (M_PDU and Packet level)
formatting is not valid within the VCDU for Virtual Channel (VC) 63. VCDU data zone
does not contain a M_PDU or a Source Packet, but the entire 886 octets contains the
repeating pattern "0x0B" ("0b00001011").

3.2 OPERATIONAL MODES

3.2.1 Satellite Modes

A "mode" defines the operational status of the satellite with the spacecraft and
instruments commanded to a specific configuration to perform required operations.
During a specific mission phase, the satellite may be operated in more than one mode.
The mode dictates a specific spacecraft state, but the spacecraft state does not dictate a
specific satellite mode (i.e., the S/C may be in Point State to support Science Mode, but
the instruments and supporting components must also be properly configured to support
full Science Mode.) The mode requires the appropriate configuration of spacecraft state,
components, and instrument operations.

The NPP satellite supports six (6) operational modes shown in Table 3.2.1 with mission
data availability noted. Mission data are not available in Launch Mode. In Outgassing
and Safe Modes, mission data collection depends on the instrument configuration.

Table 3.2.1 NPP Satellite Modes

Launch Mode Spacecratft attitude is not controlled

Instruments are powered off with survival heaters enabled

No Mission Data available

Science Mode Spacecraft maintains fine attitude pointing/determination (Point State).

Instruments are on, commanded to appropriate operational mode

Mission data collected and stored on Solid State Recorder (SSR)

Real-time Science data transmitted on High Rate Data link

Playback Stored Mission Data transmitted on X-band link

Science Calibration Mode | Spacecraft performs special calibration maneuvers, including roll, yaw and
pitch-over

Spacecraft remains in Point State

Instruments are on, commanded to appropriate operational mode

Inst. calibration data collected and stored on SSR

HRD is suspended when pointing constraints exist

Orbit Adjust Mode Spacecraft is in Delta-V State

Spacecraft nominally exits Delta-V to Point State (non-thruster based
mode)

Instrument modes controlled via ground or stored command

Mission data collected and stored on SSR (but instruments may be safed)
HRD may be suspended due to pointing constraints

Safe Modes

Safehold/Mission Point Spacecraft in Point State, maintaining fine pointing attitude (nadir target)
Instruments safed, then payload buses shed
No mission data; 16K R/T only

Safehold/Earth-Point Spacecraft in Earth-Safe State, nadir pointing
Instruments safed (if possible)

There is no or limited mission data stored to SSR;
HRD transmitter is off if payload bus is shed

Survival/Sun-Point Spacecraft in Sun-Safe State, sun point attitude
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Instruments safed (if possible), then all buses shed except Essential Bus
No mission data; 1K R/T critical telemetry only

Outgassing Mode Spacecraft in Point or Earth-Safe State

Instruments configured for outgassing or desired operational mode

Mission data collected and stored on SSR when appropriate

3.2.2 Instrument Operational Modes

The instrument modes of operation are configurable by ground or stored command or by
autonomous command for fault situations. The Mission Management Center (MMC)
configures instruments to a number of operational modes within a given satellite mode
as required.

Table 3.2.2 shows the relationship between instrument modes and satellite modes.

Table 3.2.2 NPP Operational Modes and Instrument Modes

NPP Mode FSW Inst. ATMS CriS OMPS VIIRS CERES
State Power
Launch Wait Off Survival Survival Survival Survival/Launch Off, Survival
Science Point On Operational | Operational, | Operational Operational, Science
Outgas Outgassing
Science Point On Operational, | Operational, | Operational, Operational, Science,
Calibration Diagnostic Diagnostic Diagnostic Diagnostic Diagnostic
Orbit Adjust | Delta-V On Operational* | Operational* | Operational* Operational* Science*
SafeHold/ Point Off Survival Survival Survival Survival Off, Survival
MPM
SafeHold/ Earth- Off Survival Survival Survival Survival Off, Survival
EPM (power Safe
fault)
SafeHold/ Earth- On Safe-hold Safe, Safe Hold Safe-hold, Off, Survival,
EPM Safe Outgas Outgassing Safe-Hold
(non-power
fault)
Survival/ Sun- Off Off, Survival | Off, Survival | Off, Survival Off, Survival, Off, Survival
SPM Safe

*NOTE- Instrument Mode during Orbit Adjust is at the instruments/operations team discretion. May remain
Operational or be safed.

The instruments output mission data only when in their Operational and Diagnostic
Modes. The CrlS outputs a subset of its mission data — engineering and calibration data
but not science data — in its Outgas and Safe Modes. Thus, in NPP Science and
Science Calibration Mode, all instruments gather mission data according to their mode.
No mission data are generated when NPP is in its Launch Mode and the MPM and
power fault EPM SafeHold Modes. All the instruments generate mission data when in
Orbit Adjust Mode unless the flight operations team configures them to Safe Mode.
During the Orbit Adjust Mode, the non-power fault EPM and Survival Safe Modes, the
CrlS, in its Safe or Outgas Mode, will produce a subset of its mission data.
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4.0 MISSION DATA FORMATS
4.1 ATMS

4.1.1 Introduction

The ATMS is a 22-channel millimeter-wave radiometer measuring upwelling radiances in
six frequency bands centered at 23 GHz, 31 GHz, 50-58 GHz, 89 GHz, 166 GHz, and
183 GHz. The ATMS is a total-power radiometer, with “through-the-antenna” radiometric
calibration. A pair of antenna apertures, scanned by rotating flat-plate reflectors, collects
radiometric data. Scanning is performed cross-track to the satellite motion from sun to
anti-sun, using the "integrate-while scan" type data collection. The scan period is 8/3
second, synchronized to the Cross-track Infrared Sounder (CrlS) using a spacecraft-
provided scan synchronization pulse. The ATMS is compatible with both the NPP and
NPOESS satellite architectures.

The primary roles of the ATMS are to obtain data during overcast conditions, to provide
corrections for cloud effects in partly cloudy conditions, and to provide a “first-guess” for
iterative physical retrievals. Processed mission data from the ATMS and the CrlS
produce three of the NPP/NPOESS EDRs:

= Atmospheric Temperature Profiles
= Atmospheric Moisture Profiles
= Atmospheric Pressure Profiles

4.1.2 Instrument Function

The ATMS physical configuration consists of two major modular assemblies: an upper
assembly and a lower assembly. The upper assembly includes the antenna, scan drive,
and receiver components, mounted on a precision optical bench. The lower assembly
contains the power supplies, scan drive electronics, and the signal processing
electronics. It also provides the base plate for the spacecraft mechanical and thermal
interface. The lower and upper assemblies are bolted and pinned together; pinning of
the assemblies allows disassembly and reassembly without disturbing initial alignment.
The lower assembly electronics boxes mount to the base plate, which provides the
mechanical/thermal interface to the spacecraft.

The block diagram in Figure 4.1-1 shows the functional decomposition into
subassemblies and the signal flow interfaces. Lower levels of block diagrams and
circuitry descriptions are provided in the ATMS Instrument Functional Logic Diagrams
(ref 2.2c).

The antenna subsystem provides the RF signals to the receiver, for both earth-viewing
scene data and hot and cold calibration samples. The antenna subsystem includes the
parabolic reflecting elements and feedhorns, which establish the antenna beam
characteristics, and polarizing grids and diplexers, which multiplex the signals into six
bands. The hot calibration targets --one for K, Ka and V-bands (KAV_WL) and one for
W and G-band (WG_WL) -- and associated temperature sensors are also part of the
antenna subsystem. The antenna pattern when viewing cold space establishes the cold
calibration performance.
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The scan drive subsystem includes the Scan Drive Mechanism (SDM) and the Scan
Drive Electronics (SDE). Telemetry from the SDM reports on the main motor, the
compensation motor and resolver. The flat reflectors attached to the SDM have shrouds
to ensure a stable thermal load for the hot calibration targets. The SDE performs the
servo control functions according to a stored scan angle profile, which can be updated
during the mission. The SDE receives scan pattern uploads and scan synchronization
pulses from the Signal Processing Assembly (SPA), and provides boundary pulses at
the beginning of each scan position to control data sampling and integration. It also
provides angle position data for the center of each scan position.

The receiver subsystem amplifies and down-converts the radiometric RF signals from
the antenna, and performs filtering and square-law detection of all 22 channels. The
receiver subsystem is divided into four shelves: K/Ka-band, V-band, W-band and G-
band — plus its own power supply. The shelf components are receiver front ends (RFE),
local oscillators — an oven controlled crystal oscillator (OCXO), a cavity stabilized
oscillator (CSO), a phase lock-loop oscillator (PLO or PLLO) and a Gunn Diode oscillator
(GDO) - intermediate frequency (IF) modules, filters and square-law detectors in the
video output units.

The video outputs of all channels are sent to the SPA in the electronics subsystem. The
Video Digitizer (VD) performs analog multiplexing and digitization of the radiometric
video signals. The housekeeping Circuit Card Assembly collects and digitizes
housekeeping data from all of the ATMS subsystems. In conjunction with hosted flight
software, the Digital Signal Processor (DSP) performs digital integration of the VD
outputs over the sampling period, creates science and housekeeping data packets for
communication to the spacecraft over the 1553B interface, processes commands
received over this interface, and controls instrument operation.

The Power Distribution Assembly performs EMI filtering and transient suppression for
the 28 V operational power. All electrical interfaces with the spacecraft (power, 1553B
Command and Telemetry (C&T), pulse commands, and analog telemetry) are through
the electronics subsystem.

The thermal control subsystem provides passive thermal control of the instrument with
Multi-layered Insulation (MLI) blankets on exterior surfaces and efficient conductive
coupling to the spacecraft cold plate. It also provides dual-redundant thermostatically-
controlled survival heaters.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Figure 4.1-1 ATMS Block Diagram

The design incorporates redundancy for all components of the electronics subsystem,
the scan drive electronics, and the receiver power supply and local oscillators. Figure
4.1-2 illustrates these redundancies and the associated cross strapping between
redundant components. Table 4.1.1 lists the eight possible redundancy configurations.

28V A SPAPS A
oVAa PA A
Ay S SAW A
SDE A
28V B SPA PS B
RCVR B SPAB SAW B
SDE B

Figure 4.1-2 ATMS Redundancies
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Table 4.1.1 ATMS Redundancy Configurations

RECEIVER SDE SPA SAW

CONFIG. SPAPS SELECT SELECT CROSS CROSS

1 REC A SPA A SAW A
2 -

A PLO, SDE A SAVW B

3 CS0, GDO, SAW B

p RPS SPA B SAW A

5 REC B spa 5 | SAW B
B _

B PLO, SDE B SAW A

7 CS0, GDO, SPA A SAW A

: RPS SAW B

Note: the antenna, Receiver, and SDM do not have redundancy so are not included in this table
(See Figure 4.1-2).

The ATMS scanning geometry and corresponding angular velocity profile are illustrated
in Figure 4.1-3. Every 8/3 second scan period is divided into 148 equal epochs of
approximately 18 msec. During Operational mode, the radiometric signals are sampled
for 96 Earth scene epochs, 4 cold calibration epochs and 4 hot calibration target epochs
as shown in Figure 4.1-3. During Diagnostic mode, the scan profile can be commanded
to change and the radiometric signals can be sampled at all 148 epochs.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Figure 4.1-3 ATMS Operational Scan Pattern

4.1.3 Modes and Packet Structure
The ATMS instrument implements the following modes of operation:

Off/Survival Mode
Operational Mode
Diagnostic Mode
Safe Hold Mode

The functionality of the four instrument modes, and methods for executing transitions,
are shown in Figure 4.1-4.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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The ATMS outputs several packets relating to Mission Data: the Science packet, the
Calibration packet, two types of Engineering packets, Memory Dump and Diagnostic
packets. These packets unique to Mission data are not output in Off/Survival and Safe
Hold Modes.
mission data are listed in Table 4.1.2 with data rate by the ATMS mode.

Table 4.1.2 ATMS Mission Data Packet Types

The telemetry types, APID assignments and packet size for the ATMS

VC | APIDy Telemetry Packet Data Rate (bps) by Mode Downlink Packet
ID Name Operational | Diagnostic | HRD SMD (o?tzttas)
0 512 Command Status, Note 1 Note 1 4 4 Note 1

Note 1
0 513 LEO&A, Note 1 Note 1 Note 1 v v Note 1
1 515 Calibration 444 444 v 4 444
3 516 Diagnostic -- 622 v 622

21 517 | Dwell -- 936 v 312

0 518 | Housekeeping, Note 1 Note 1 4 4 Note 1
Note 1

1 528 Science 19,344 19,344 v v 62

3 536 | Science (Point and - 19,344 or 4 62
Stare or Continuous 27,528
Sampling) (Note 2)

1 530 | Engineering — Hot Cal 144 144 4 4 48
Temps

1 531 | Engineering — Health 162 162 4 4 162
and Status

21 524 | Memory Dump -- variable v <= 1024
0 543 | Hardware Error Note 1 Note 1 4 4 Note 1

Status, Note 1
3 514 Test, Note 1 -- 24,576 v 256
Note 3

1. Documented in the NPP Command & Telemetry Handbook

2. APIDs 528 and 536 are never output simultaneously. See the ATMS Science Data Section for further
details.

3. The test packet data rate is determined by the spacecraft polling rate, not by the ATMS scan rate as
data rates for other ATMS packets are.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Operational Mode
* Instrument operational
» Continuous built-in test
= Software updates

Safe Hold Mode
* Minimum power
+ Active Mil-Std 1553B
interface

Off/Survival
Mode

Power on/off

Diagnostics Mode
* Telemetry dwell
« Staring diagnostic

Figure 4.1-4 ATMS Modes and Mode Transitions

4.1.3.1 Off/Survival Mode

In the Off or Survival mode, no primary power is supplied to the instrument. In Survival
Mode, power is, however, available on the Survival Heater bus, enabling operation of
survival heaters if needed. No mission data is output in Off or Survival Mode.

4.1.3.2 Operational Mode

In OPERATIONAL mode, the ATMS executes the earth-view scanning profile. Science
data are output in APID 528. The ATMS generates calibration data during each scan
period and also performs Continuous Built-In Tests (CBITs) that monitor and verify
performance. The ATMS data consist of brightness temperatures and housekeeping
data. The housekeeping and engineering data provides information for verifying
instrument health and status and to support mission data processing. Software memory
loads and dumps can be performed in Operational Mode.

4.1.3.3 Diagnostic Mode

Diagnostic “mode” is not established by a unique “mode” command. The ATMS enters
Diagnostic mode when commanded to Continuous Sampling, Dwell or Point and Stare
or to output the Diagnostic or Memory Dump Packets. The ATMS continues to output
Science (in APID 536), Calibration and Engineering packets. If commanded to
Continuous Sampling or Point and Stare, the Science data is output in APID 536 instead
of APID 528; otherwise it continues to be output in APID 528. The ATMS Instrument
Operation and Maintenance Manual describes the sensor’s built-in diagnostic tests.
Several tests can be initiated to determine the state of the instrument or sources of error
in the following sub-modes.

4.1.3.3.1 Telemetry Dwell

The ATMS has the capability for high-rate sampling (55.5 Hz maximum) of selected
housekeeping telemetry channels. When this function is commanded, the ATMS
samples one of the housekeeping telemetry parameters, selected by command, at the
same rate as a radiometric signal channel. The telemetry dwell data packet carries this
data. It may be used to isolate noise sources due to supply voltage EMI or
intermittencies.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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4.1.3.3.2 Point and Stare

In the Diagnostic Mode, the ATMS Instrument can point the antenna beams to any
commanded beam position. The commanded position is maintained until a new pointing
or scanning command is received.

4.1.3.4 Safe Hold

In the event of a serious spacecraft or instrument anomaly, the instrument may be
commanded to enter the SAFE-HOLD mode to minimize power consumption. Transition
to Safe Hold also occurs autonomously when programmable limits are exceeded on a
safety-critical telemetry parameter or when the instrument does not receive 12 or more
consecutive time-of-day messages.

No mission data are output in Safe Mode. The ATMS communicates with the spacecraft
via the C&T bus to provide health and status data.

4.1.4 Mission Data

The ATMS telemetry transferred via the MIL-STD-1553B bus consists of data packets in
the Consultative Committee for Space Data Systems (CCSDS) Path Protocol Data Unit
format described in ref. 2.2m. Each packet has a primary header containing three 16-bit
words (one 16-bit word = 2 octets) and a secondary header containing a 64-bit UTC time
code. The only exceptions are not mission data. The LEO&A and Test packets do not
contain the time code. All fields in the ATMS data packets are big endian.

The secondary header contains the Universal Time Code (UTC). The UTC contains 4
words (8 octets) and represents the time accurate to 1 usec. The format of the UTC is
provided in Table 4.1.3.

For science packets, the time tag indicates the time of the boundary pulse following the
included data. For all other packets the UTC time represents the time of the oldest
sample of the collection. Since data values are sampled in the order they appear in the
packet, Housekeeping, Dwell and the Engineering packet’s UTC time refers to the time
of the first data value. The UTC times are calculated from the last second’s UTC time
plus the time difference in microseconds between the sample’s 24 bit time value and the
24 bit timestamp register value for the one second time.

Table 4.1.3 NPP Universal Time Code Format

Time Code Format
Bits 0to 15 16 to 47 48 t0 63
Parameter Day msec of Day psec of msec
Range of Values 0 to (2°-1) 0 to 86,399,999 0 to 999

The ATMS uses three types of temperature monitoring:

e Temperature of the instrument mounting interface, monitored by the spacecratft,
and reported in spacecraft telemetry.

e Passive Analog Temperature (PAT) sensors within the instrument, powered by
the spacecraft. The signals are processed by the spacecraft and reported in
spacecraft telemetry. The ATMS instrument uses five redundant PAT sensors.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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e Platinum resistance temperature sensors (PRTs) within the instrument,
processed by the instrument, and digitized for inclusion in the ATMS
Housekeeping and Engineering data packets.

Unique coefficients for each PRT based on the manufacturer's data are required to
determine the temperature. The signal from each PRT is digitized via an A-to-D
converter aboard the ATMS instrument, providing a count from 0 to 65,535 representing
the resistance of a given PRT. The count to resistance relationship is given by the
following equation:

R=—L2_[C-y]-R (1)
Y1~ 7o
Where: C = number of counts measured for the PRT
Rc = resistance of cable to the PRT (applicable only to 2
wire PRTS)
and Yr: Yo, @and y, are parameters defined in Table 4.1.4.

Table 4.1.4 ATMS PRT Parameters

Parameter 4-Wire PRTs 2-Wire PRTs
YR PAM resistance (word 1 or 2 Housekeeping reference
of Calibration Data Packet) resistance =
MUXREST1_A,
MUXREST2_A,
MUXREST1_B,

MUXREST2_B (words 212 —
215 of Calibration Data

Packet)
Yo 4W_GND_A or _B (word 46 of | 2W_GND_A or _B (word 47 of
Hkpg and Engr Data Packet) Hkpg and Engr Data Packet)
" KV_WL_4WRES or [HK_2WREST1_A,
WG_WL_4WRES (word 9 or HK_2WREST2_A] or,
17 of Eng-HotCal [HK_2WREST1_B,

Temperatures Data Packet) HK_2WREST2_B] (words 44
and 45 of HK and Engr Data
Packets)

After computing the resistance, R, the Callendar-Van Dusen equation is then used to
determine the physical temperature of each PRT. The equation is given below:

B RAREA 64 I

Where:

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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T = physical temperature of the PRT

R = resistance (ohms) of the PRT (from equation 1)

R, = resistance at ice point of the PRT (supplied by PRT vendor)

o, 8, p = constants measured for the PRT (supplied by PRT vendor)

The Newton-Raphson technique is used to perform the inversion, to compute T for a
given R.

4-Wire PRTs

The 4-wire PRTs measure the temperature of the ATMS calibration loads. This
information is needed in SDR processing, so temperature measurements are in the
Engineering--Hot Cal Temps Packet. To support the processing of the 4-wire PRTs as
described above, the following coefficients are provided in data words 3-62 of the
Calibration Data Packet: Ry, a, 8, B.

Receiver Shelf 2-Wire PRTs

All 2-wire PRTs assess the health and status of the instrument. They are not needed in
producing SDRs, so measurements are included in the Engineering—Health and Status
Packet.

Processing of the receiver shelf 2-wire PRTs is identical to the 4-wire PRT processing,
except that B is assumed to be 0 and is not transmitted as part of the calibration data
packet for those sensors. Ry, a, and & are provided in words 140-155 of the Calibration
Data Packet. The cable resistance, Rc, is also provided, for use in the counts-to-
resistance conversion (equation 1).

Other 2-Wire PRTs

Other 2-wire PRTs are used purely as health and status indicators and do not require
the same precision as the 4-wire and receiver shelf PRTs. These temperatures,
therefore, are processed according to the following linear equation, except for the scan
drive PRTs:

T=A(R-R,)=A(R-RY)
R=R+R, =— 2 [C-y,] 3)

71~ 7o

R'y=R, +R;

where
T is the temperature, in degrees C,
R’ and A, are parameters transmitted in the Calibration Data
Packet, words 156-211
The parameter A, is related to the Calendar-Van Dusen parameters by the following
equation:

Aj—— 1
a(l+5/100)R,

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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The scan drive PRTs (words #40 and 41 of the housekeeping packet) are processed
using the equation defined in the conversion coefficient column of Table 4.1.8.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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4.1.4.1 Science Data

The ATMS Science Data packets (APIDs 528 and 536) contain scan angle counts, error status flags (see Table 4.1.5 below), and
radiometric counts for channels 1 through 22 at a single scan position. The operational mode science packet (APID 528) is output
for 104 positions every scan (96 Earth scene positions, 4 cold calibration and 4 hot calibration positions). Since the scan duration is
8/3 seconds, the operational data rate is19,344 bps. In diagnostic mode, the science packet (APID 536) may be output 104 times
every 8/3 seconds if the ATMS is in Point and Stare mode without Continuous Sampling enabled or may be generated approximately
every 18 milliseconds if Continuous Sampling is enabled, thereby increasing the downlink rate to 27,528 bps.

The science packets contain a secondary header with a time tag indicating the time of the boundary pulse that follows the included
data. For the scan angle value the full 16-bit range corresponds to 360 degrees, which means the scale factor is 5.493x10~ degrees

per count. The packet length is fixed at 62 octets. The structure of APID 528 is illustrated in Figure 4.1-5 and the user data fields are
listed in Table 4.1.5.

ATMS Science Data Packet Format VERSION (o} DATE : 8/1/2004

Fixed Packet Length 62 Octets

<
<

v

PACKET PRIMARY HEADER SECONDARY User Data Field
Verson No. Packet Identification Packet Sequence Packet HEADER ATMS Science Data
Control (PSC) Length
Type Sec Hdr APID Sequence | Sequence End of Scan| ATMS Scan Error Channel 1| Channel 2 Channel 3-21 Channel 22
Indicator Flag Flags Count Angle Status |Radiometri|Radiometri| Radiometric Counts |Radiometri
Counts Tiigﬂs c Counts c Counts |, rrvvrrvrrrvrrreres c Counts TOTAL
Bits 3 1 1 11 2 14 16 64 16 16 16 16 304 16 496
Octets 2 2 2 8 2 2 2 2 38 2 62
Value 000 I 0 | ]/ | 2105 01y 21846 | 3716 varies varies varies varies varies varies varies

11 0..0
Standalone Packet
0 = Telemetry ‘

Packet

CCSDS Day
Segmented

1 = Secondary

Header Present

0x210 during Operational Mode
‘ 0x218 during Diagnostic Mode

Figure 4.1-5 ATMS Science Data Packet Format

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.1.5 ATMS Science Packet User Data Fields

_ Bit » Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Mnemonic Name Description OR OR Data Type
State Value State Name
0 16 N/A Scan Angle Counts degrees -, -, -, -, b5493E-3, -0.4998812 U
16 16 N/A Error Status Flags (ESF) N/A N/A U
0 Any other scan position
16 1 N/A ESF -- Start of Scan Synchronization Bit 1 Start of Scan position B
17 1 N/A ESF -- Reserved N/A N/A N/A
01 TOD Pulse
10 TOD Message
18 2 N/A ESF -- Time Error 11 Boundary Pulse B
0 No SDE Parity Error
20 1 N/A ESF -- SDE Data Parity Error 1 SDE Parity Error Present B
0 No parity Error
21 1 N/A ESF -- SDE Telemetry/Header Parity Error 1 9-bit header has parity error B
0 Position Data Available
22 1 N/A ESF -- Reflector Position Available 1 SDE Position Data not Available B
0
1 No Timeout Error Occurred
23 1 N/A ESF -- SDE Command Transmit Time Out Command Transmit Timeout Error Occured B
24 8 N/A ESF -- Telemetry/Header Code from SDE N/A N/A U
32 16 N/A Ch 1_Radiometric Counts N/A N/A U
48 16 N/A Ch 2_Radiometric Counts N/A N/A U
64 16 N/A Ch 3_Radiometric Counts N/A N/A U
80 16 N/A Ch 4_Radiometric Counts N/A N/A U
96 16 N/A Ch 5_Radiometric Counts N/A N/A U
112 16 N/A Ch 6_Radiometric Counts N/A N/A U
128 16 N/A Ch 7_Radiometric Counts N/A N/A U
144 16 N/A Ch 8_Radiometric Counts N/A N/A U
160 16 N/A Ch 9_Radiometric Counts N/A N/A U
176 16 N/A Ch 10_Radiometric Counts N/A N/A U
192 16 N/A Ch 11_Radiometric Counts N/A N/A V]
208 16 N/A Ch 12_Radiometric Counts N/A N/A U
224 16 N/A Ch 13_Radiometric Counts N/A N/A U
240 16 N/A Ch 14_Radiometric Counts N/A N/A U
256 16 N/A Ch 15_Radiometric Counts N/A N/A U
272 16 N/A Ch 16_Radiometric Counts N/A N/A U
288 16 N/A Ch 17_Radiometric Counts N/A N/A U
304 16 N/A Ch 18_Radiometric Counts N/A N/A U
320 16 N/A Ch 19_Radiometric Counts N/A N/A U
336 16 N/A Ch 20_Radiometric Counts N/A N/A U
352 16 N/A Ch 21_Radiometric Counts N/A N/A U
368 16 N/A Ch 22_Radiometric Counts N/A N/A U

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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4.1.4.2 Calibration Data

The ATMS Calibration Packet (APID 515) contains constants unique to each ATMS unit
necessary to process the mission and housekeeping data. The parameters calibrate the
receiver outputs, temperature sensors and the optical alignment of the sensor. See
Section 4.1.4 for more information on PRT temperature sensors.

The structure of APID 515 is illustrated in Figure 4.1-6 and the user data fields are listed
in Table 4.1.6. It is output once every 8 seconds.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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ATMS Calibration Packet VERSION c DATE : 8/1/2004

Fixed Packet Length 444 Octets

SECONDARY

Tersen W Taoret—| mEabER
Length
rorar
3 e o 570 Seen
octets 3 = KL 300
vatuwe 000 [ o [ EETEN Saries

Secondary Header
Present

ATMS Calibration G-wire PRT
—w

t off

T[cal Target|cal Target|c
offset v [offset w |c

6s 66
16 16

K band Shelf PRT
Alignment |Alignment [Alignment |Alignment |Alignment [Alignment K_SHELT_PR[K_SHELF_PE[K_SHELF PR|K_SHELEF_PEH|
K 48 _x K_48_v K_48_2z < 96 _x K_96_Y K_96_7 o T “delta T_RC
o8 99 100 101 102 103 141 142 143 subtotal
16 16 1o 1o 3 16 1o 1o 1o 1136
2 2 B B 2 2 2 B B 142

SPA_PS_A_T] A[MORRESTZ A|MUXRESTI B[MUXRESTZ H
o

PRT_

See note d|see note 4

133 213 214 215 subtotal total
52 e ic ic as0 3440
7 B B B 60 430

Figure 4.1-6 ATMS Calibration Packet Format

NOTES

1) For 4-wire PRTs, "*" represents the four PRT parameters -- "R0Q", "alpha", "delta" and "beta", for every numbered PRT (2 to 8 in K,
Kaand V), (1to 7 in W and G)

2) For alignment data, "**" represents the position, either 01, 48 or 96, and "?" represents the axis, X, Y or Z.

3) For Shelf PRTs, "***" represents three PRT parameters and the cable resistance -- "R0Q", "alpha", "delta" and "RC".

4) For 2-wire PRTs, "****" represents the two PRT parameters, "R0" and "Al".

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.1.6 ATMS Calibration Packet User Data Fields

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name

0 16 N/A K, Ka and V band Passive Analog Monitor resistance Ohms -, - - -, 0.006, 2300 U
16 16 N/A W and G band Passive Analog Monitor resistance Ohms -, -, -__-__0.006, 2300 U
32 16 N/A K, Ka and V-band Cal Target temperature #1, parameter RO -- 4-W PRT_KAV_1_RO Ohms -, -, - - 0.003, 1900 U
48 16 N/A K, Ka and V-band Cal Target temperature #1, parameter alpha -- 4-W PRT_KAV_1_alpha Celsius™ - - - - b50E-8 0.0020 [§]
64 16 N/A K, Ka and V-band Cal Target temperature #1, parameter delta -- 4-W PRT_KAV_1_delta Celsius - - - - 5.0E-5 0.0 U
80 16 N/A K, Ka and V-band Cal Target temperature #1, parameter beta -- 4-W PRT_KAV_1_beta Celsius -4 - - - B6.0E-5 -2.0 U
96 16 N/A K, Ka and V-band Cal Target temperature #2, parameter RO -- 4-W PRT_KAV_2 R0 Ohms -, -, -__-_ 0.003, 1900 U
112 16 N/A K, Ka and V-band Cal Target temperature #2, parameter alpha -- 4-W PRT_KAV_2_alpha Celsius™ -, -, - -, 50E-8, 0.0020 U
128 16 N/A K, Ka and V-band Cal Target temperature #2, parameter delta -- 4-W PRT_KAV_2_ delta Celsius - - - - 5.OE-5 0.0 U
144 16 N/A K, Ka and V-band Cal Target temperature #2, parameter beta -- 4-W PRT_KAV_2_beta Celsius - - - - B6.0E-5 -2.0 U
160 16 N/A K, Ka and V-band Cal Target temperature #3, parameter RO -- 4-W PRT_KAV_3 R0 Ohms - - - - 0.003, 1900 U
176 16 N/A K, Ka and V-band Cal Target temperature #3, parameter alpha -- 4-W PRT_KAV_3_alpha Celsius™ -, - - -, 5.0E-8, 0.0020 U
192 16 N/A K, Ka and V-band Cal Target temperature #3, parameter delta -- 4-W PRT_KAV_3 delta Celsius - - - - 5.0OE5 0.0 U
208 16 N/A K, Ka and V-band Cal Target temperature #3, parameter beta -- 4-W PRT_KAV_3_beta Celsius - - - - B6.0E-5 -2.0 8]
224 16 N/A K, Ka and V-band Cal Target temperature #4, parameter RO -- 4-W PRT_KAV_4 RO Ohms -, - - -, 0.003, 1900 U
240 16 N/A K, Ka and V-band Cal Target temperature #4, parameter alpha -- 4-W PRT_KAV_4_alpha Celsius™ - - - - 5.0E-8,__ 0.0020 U
256 16 N/A K, Ka and V-band Cal Target temperature #4, parameter delta -- 4-W PRT_KAV_4 _delta Celsius - - - - 50E5 0.0 U
272 16 N/A K, Ka and V-band Cal Target temperature #4, parameter beta -- 4-W PRT_KAV_4 _beta Celsius - - - - B6.0E-5 -2.0 Y]
288 16 N/A K, Ka and V-band Cal Target temperature #5, parameter RO -- 4-W PRT_KAV_5_RO Ohms -, - - - 0.003, 1900 )
304 16 N/A K, Ka and V-band Cal Target temperature #5, parameter alpha -- 4-W PRT_KAV_5_ alpha Celsius™ - - - - 5OE-8 0.0020 U
320 16 N/A K, Ka and V-band Cal Target temperature #5, parameter delta -- 4-W PRT_KAV_5_ delta Celsius -, - - - 50E-5 0.0 U
336 16 N/A K, Ka and V-band Cal Target temperature #5, parameter beta -- 4-W PRT_KAV_5_ beta Celsius - - - - B.0E55_ -20 U
352 16 N/A K, Ka and V-band Cal Target temperature #6, parameter RO -- 4-W PRT_KAV_6_RO Ohms -, -, -, - 0.003, 1900 U
368 16 N/A K, Ka and V-band Cal Target temperature #6, parameter alpha -- 4-W PRT_KAV_6_ alpha Celsius™ -, - - -, 50E-8, 0.0020 U
384 16 N/A K, Ka and V-band Cal Target temperature #6, parameter delta -- 4-W PRT_KAV_6_ delta Celsius - - - - 5.OE-5 0.0 U
400 16 N/A K, Ka and V-band Cal Target temperature #6, parameter beta -- 4-W PRT_KAV_6_ beta Celsius -4, - - - B.0E-5 -20 )
416 16 N/A K, Ka and V-band Cal Target temperature #7, parameter RO -- 4-W PRT_KAV_7_RO Ohms -, -~ - 0.003, 1900 U
432 16 N/A K, Ka and V-band Cal Target temperature #7, parameter alpha -- 4-W PRT_KAV_7_ alpha Celsius™ -, -~ - 50E-8 0.0020 U
448 16 N/A K, Ka and V-band Cal Target temperature #7, parameter delta -- 4-W PRT_KAV_7_ delta Celsius - - - - 5.0E-5 0.0 U
464 16 N/A K, Ka and V-band Cal Target temperature #7, parameter beta -- 4-W PRT_KAV_7_ beta Celsius . - - - B.0E-5 -2.0 V]
480 16 N/A K, Ka and V-band Cal Target temperature #8, parameter RO -- 4-W PRT_KAV_8 RO Ohms -, -, - -, 0003, 1900 U
496 16 N/A K, Ka and V-band Cal Target temperature #8, parameter alpha -- 4-W PRT_KAV_8_ alpha Celsius™ - - - - 50E-8 0.0020 [§]
512 16 N/A K, Ka and V-band Cal Target temperature #8, parameter delta -- 4-W PRT_KAV_8 delta Celsius - - - - 5.0E-5 0.0 U
528 16 N/A K, Ka and V-band Cal Target temperature #8, parameter beta -- 4-W PRT_KAV_8 beta Celsius 4 - - - B6.0E-5 -2.0 )
544 16 N/A W and G-band Cal Target temperature #1, parameter RO -- 4-W PRT_WG_1_RO Ohms -, -, -__-_0.003, 1900 U
560 16 N/A W and G-band Cal Target temperature #1, parameter alpha -- 4-W PRT_WG_1_alpha Celsius™ - - - - 50E-8, _0.0020 U
576 16 N/A W and G-band Cal Target temperature #1, parameter delta -- 4-W PRT_WG_1_ delta Celsius -, - - - 5.0E-5 0.0 U
592 16 N/A W and G-band Cal Target temperature #1, parameter beta -- 4-W PRT_WG_1_ beta Celsius - - - - B6.0E-5 -2.0 U
608 16 N/A W and G-band Cal Target temperature #2, parameter RO -- 4-W PRT_WG_2_R0O Ohms - - - - 0.003, 1900 U
624 16 N/A W and G-band Cal Target temperature #2, parameter alpha -- 4-W PRT_WG_2_ alpha Celsius™ -, - - -, 50E-8, 0.0020 U
640 16 N/A W and G-band Cal Target temperature #2, parameter delta -- 4-W PRT_WG_2_ delta Celsius - - - - b5.OE-5 0.0 U
656 16 N/A W and G-band Cal Target temperature #2, parameter beta -- 4-W PRT_WG_2_ beta Celsius -, - - - B6.0E-5 -2.0 8]
672 16 N/A W and G-band Cal Target temperature #3, parameter RO -- 4-W PRT_WG_3_R0O Ohms -, - - - 0.003, 1900 U
688 16 N/A W and G-band Cal Target temperature #3, parameter alpha -- 4-W PRT_WG_3_ alpha Celsius™ - - - - 50E-8, 0.0020 V]
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Table 4.1.6 ATMS Calibration Packet User Data Fields (cont)

_ Bit _ o Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
StartBit| oo Memonic Name Description OR OR Data Type
State Value State Name
704 16 N/A W and G-band Cal Target temperature #3, parameter delta -- 4-W PRT_WG_3_ delta Celsius - - - - 50E5 0.0 9]
720 16 N/A W and G-band Cal Target temperature #3, parameter beta -- 4-W PRT_WG_3_ beta Celsius - - - - B6.0E-5_ _-2.0 V]
736 16 N/A W and G-band Cal Target temperature #4, parameter RO -- 4-W PRT_WG_4_R0 Ohms -, - - - 0.003, 1900 U
752 16 N/A W and G-band Cal Target temperature #4, parameter alpha -- 4-W PRT_WG_4_alpha Celsius™ - - - - 50E-8 _0.0020 U
768 16 N/A W and G-band Cal Target temperature #4, parameter delta -- 4-W PRT_WG_4_delta Celsius - - - - 50E5 0.0 U
784 16 N/A W and G-band Cal Target temperature #4, parameter beta -- 4-W PRT_WG_4_ beta Celsius - - - - B6.0E-5_ -20 V]
800 16 N/A W and G-band Cal Target temperature #5, parameter RO -- 4-W PRT_WG_5_R0 Ohms - - - - 0.003, 1900 V]
816 16 N/A W and G-band Cal Target temperature #5, parameter alpha -- 4-W PRT_WG_5_alpha Celsius™ - - - - 50E-8 _0.0020 U
832 16 N/A W and G-band Cal Target temperature #5, parameter delta -- 4-W PRT_WG_5_ delta Celsius - - - - 5OE5 0.0 U
848 16 N/A W and G-band Cal Target temperature #5, parameter beta -- 4-W PRT_WG_5_ beta Celsius 4 - - - B6.0E-5 -2.0 U
864 16 N/A W and G-band Cal Target temperature #6, parameter RO -- 4-W PRT_WG_6_R0 Ohms -, - - - 0.003, 1900 U
880 16 N/A W and G-band Cal Target temperature #6, parameter alpha -- 4-W PRT_WG_6_ alpha Celsius ™ - - - - 50E-8 _0.0020 U
896 16 N/A W and G-band Cal Target temperature #6, parameter delta -- 4-W PRT_WG_6_ delta Celsius - - - - 50E5 0.0 V]
912 16 N/A W and G-band Cal Target temperature #6, parameter beta -- 4-W PRT_WG_6_ beta Celsius - - - -, B.0E-5 -2.0 U
928 16 N/A W and G-band Cal Target temperature #7, parameter RO -- 4-W PRT_WG_7_R0O Ohms -, - - - 0.003, 1900 U
944 16 N/A W and G-band Cal Target temperature #7, parameter alpha -- 4-W PRT_WG_7_ alpha Celsius™ -, - -,__-, 50E-8 0.0020 U
960 16 N/A W and G-band Cal Target temperature #7, parameter delta -- 4-W PRT_WG_7_ delta Celsius - - - - 5O0E5, 0.0 V]
976 16 N/A W and G-band Cal Target temperature #7, parameter beta -- 4-W PRT_WG_7_ beta Celsius -4 - - - B6.0E-5 -2.0 U
992 16 N/A K band Cal Target Offset Celsius - - - - -15E-6, 0.0 U
1008 16 N/A KA band Cal Target Offset Celsius -, -, - - -1.5E-6, 0.0 U
1024 16 N/A V band Cal Target Offset Celsius - - - - -15E-6, 0.0 U
1040 16 N/A W band Cal Target Offset Celsius -, - - - -1.5E-6, 0.0 U
1056 16 N/A G band Cal Target Offset Celsius - -, - - -1.5E-6, 0.0 U
1072 16 N/A K band Cold Calibration Offset Celsius - -~ - - 15E-5 0.0 V]
1088 16 N/A KA band Cold Calibration Offset Celsius -~ - - - 15E5 0.0 U
1104 16 N/A V band Cold Calibration Offset Celsius - - - - 15E-5 0.0 U
1120 16 N/A W band Cold Calibration Offset Celsius - - - - 15E-5, 0.0 U
1136 16 N/A G _band Cold Calibration Offset Celsius -~ - - - L15E5 0.0 ]
1152 16 N/A Quadratic Coefficient at Chan 1 Kelvin -, -, -, -, 26E-5 -0.850 U
1168 16 N/A Quadratic Coefficient at Chan 2 Kelvin -, -, -, -, 26E-5 -0.850 U
1184 16 N/A Quadratic Coefficient at Chan 3 Kelvin -, -, - - 2B6E-5 -0.850 U
1200 16 N/A Quadratic Coefficient at Chan 4 Kelvin -, -, -, -, 2.6E-5 -0.850 U
1216 16 N/A Quadratic Coefficient at Chan 5 Kelvin -, -, -, -, 26E-5 -0.850 U
1232 16 N/A Quadratic Coefficient at Chan 6 Kelvin -, -, -, - 26E-5 -0.850 U
1248 16 N/A Quadratic Coefficient at Chan 7 Kelvin -, -, -, -, 26E-5 -0.850 U
1264 16 N/A Quadratic Coefficient at Chan 8 Kelvin - - - -, 26E-5 -0.850 U
1280 16 N/A Quadratic Coefficient at Chan 9 Kelvin -, -, -, -, 2.6E-5 -0.850 U
1296 16 N/A Quadratic Coefficient at Chan 10 Kelvin -, -, -, -, 2.6E-5 -0.850 U
1312 16 N/A Quadratic Coefficient at Chan 11 Kelvin -, -, -, -, 2.6E-5 -0.850 U
1328 16 N/A Quadratic Coefficient at Chan 12 Kelvin -, -, -, -, 26E-5 -0.850 U
1344 16 N/A Quadratic Coefficient at Chan 13 Kelvin -, -, - -, 26E-5 -0.850 V)
1360 16 N/A Quadratic Coefficient at Chan 14 Kelvin -, -, -, -, 26E-5 -0.850 U
1376 16 N/A Quadratic Coefficient at Chan 15 Kelvin - -, -, - 2B6E-5 -0.850 U
1392 16 N/A Quadratic Coefficient at Chan 16 Kelvin -, -, - -, 2.6E-5 -0.850 U
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Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
1408 16 N/A Quadratic Coefficient at Chan 17 Kelvin -, -, -, -, 26E-5 -0.850 U
1424 16 N/A Quadratic Coefficient at Chan 18 Kelvin -, -, -, - 26E-5 -0.850 9]
1440 16 N/A Quadratic Coefficient at Chan 19 Kelvin -, -, -, -, 26E-5 -0.850 U
1456 16 N/A Quadratic Coefficient at Chan 20 Kelvin - - - -, 26E-5 -0.850 U
1472 16 N/A Quadratic Coefficient at Chan 21 Kelvin -, -, -, -, 2.6E-5 -0.850 U
1488 16 N/A Quadratic Coefficient at Chan 22 Kelvin St .6E-5, -0.850 Y]
1504 16 N/A K band alignment 01 at X axis -- Alignment_K_01_X Degrees S - .0E-5, -0.655 9]
1520 16 N/A K band Alignment 01 at Y axis -- Alignment_K_01_Y Degrees S .0E-5, -0.655 U
1536 16 N/A K band Alignment 01 at Z axis -- Alignment_K_01_Z Degrees Yy, .0E-5, -0.655 U
1552 16 N/A K band Alignment 48 at X axis -- Alignment_K_48 X Degrees St .OE-5, -0.655 U
1568 16 N/A K band Alignment 48 at Y axis -- Alignment_K_48_Y Degrees S .0E-5, -0.655 U
1584 16 N/A K band Alignment 48 at Z axis -- Alignment_K_48 Z Degrees N .0E-5, -0.655 U
1600 16 N/A K band Alignment 96 at X axis -- Alignment_K_96_X Degrees -, - - - 20E-5 -0.655 U
1616 16 N/A K band Alignment 96 at Y axis -- Alignment K_96_Y Degrees - -, - - 20E-5 _ -0.655 U
1632 16 N/A K band Alignment 96 at Z axis -- Alignment_K_96 _Z Degrees - - - - 20E-5 _-0.655 9]
1648 16 N/A Ka band alignment 01 at X axis -- Alignment_A_01_X Degrees - - - - 20E5, _-0.655 U
1664 16 N/A Ka band Alignment 01 at Y axis -- Alignment A_01_Y Degrees - - - - 20E-5, -0.655 )
1680 16 N/A Ka band Alignment 01 at Z axis -- Alignment A 01_Z Degrees -, -, - - 20E-5 _ -0.655 U
1696 16 N/A Ka band Alignment 48 at X axis -- Alignment A _48 X Degrees - - - - 20E-5 _-0.655 uU
1712 16 N/A Ka band Alignment 48 at Y axis -- Alignment_A_48_Y Degrees ., - - - 20E-5 -0.655 U
1728 16 N/A Ka band Alignment 48 at Z axis -- Alignment_A 48 Z Degrees -4 - - - 20E-5, -0.655 U
1744 16 N/A Ka band Alignment 96 at X axis -- Alignment_A_96_X Degrees Sty .0E-5, -0.655 U
1760 16 N/A Ka band Alignment 96 at Y axis -- Alignment A 96_Y Degrees S .0E-5, -0.655 U
1776 16 N/A Ka band Alignment 96 at Z axis -- Alignment_A_96_Z Degrees N .0E-5, -0.655 ]
1792 16 N/A V band alignment 01 at X axis -- Alignment_V_01_X Degrees Sy, .0E-5, -0.655 U
1808 16 N/A V band Alignment 01 at Y axis -- Alignment_V_01_Y Degrees Sty .0E-5, -0.655 U
1824 16 N/A V band Alignment 01 at Z axis -- Alignment_V_01 Z Degrees S .0E-5, -0.655 U
1840 16 N/A V band Alignment 48 at X axis -- Alignment_V_48_X Degrees N .0E-5, -0.655 U
1856 16 N/A V band Alignment 48 at Y axis -- Alignment_V_48_Y Degrees Sy, .0E-5, -0.655 U
1872 16 N/A V band Alignment 48 at Z axis -- Alignment_V_48 7 Degrees Yy, .0E-5, -0.655 U
1888 16 N/A V band Alignment 96 at X axis -- Alignment_V_96_X Degrees S e .0E-5, -0.655 U
1904 16 N/A V band Alignment 96 at Y axis -- Alignment_V_96_Y Degrees S .0E-5, -0.655 V]
1920 16 N/A V band Alignment 96 at Z axis V 96 Z Degrees Sy, .0E-5, -0.655 9]
1936 16 N/A W band alignment 01 at X axis -- Alignment_W_01_X Degrees Sy .0E-5, -0.655 )
1952 16 N/A W band Alignment 01 at Y axis -- Alignment W_01_Y Degrees St .OE-5, -0.655 U
1968 16 N/A W band Alignment 01 at Z axis -- Alignment W_01_Z Degrees S - .0E-5, -0.655 U
1984 16 N/A W band Alignment 48 at X axis -- Alignment_W_48_X Degrees S, .0E-5, -0.655 U
2000 16 N/A W band Alignment 48 at Y axis -- Alignment_W_48_Y Degrees S, .0E-5, -0.655 U
2016 16 N/A W band Alignment 48 at Z axis -- Alignment W_48 Z Degrees P .OE-5, -0.655 U
2032 16 N/A W band Alignment 96 at X axis -- Alignment W_96_X Degrees S o .0E-5, -0.655 U
2048 16 N/A W band Alignment 96 at Y axis -- Alignment W_96_Y Degrees D .0E-5, -0.655 U
2064 16 N/A W band Alignment 96 at Z axis -- Alignment_ W_96_Z Degrees -, - - - 20E-5 -0.655 U
2080 16 N/A G band alignment 01 at X axis -- Alignment_G_01_X Degrees - - - - 20E-5 _-0.655 )
2096 16 N/A G band Alignment 01 at Y axis -- Alignment_G_01_Y Degrees % - - - 20E5 -0.655 uU
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Table 4.1.6 ATMS Calibration Packet User Data Fields (cont)

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name

2112 16 N/A G band Alignment 01 at Z axis -- Alignment G_01_Z Degrees - - - - 20E-5 -0.655 U
2128 16 N/A G band Alignment 48 at X axis -- Alignment_G_48_X Degrees -, - - - 20E-5 -0.655 [§]
2144 16 N/A G band Alignment 48 at Y axis -- Alignment_G_48_Y Degrees ., - - -, 20E-5 -0.655 U
2160 16 N/A G band Alignment 48 at Z axis -- Alignment_G_48 Z Degrees % = - - 20E5 -0.655 U
2176 16 N/A G band Alignment 96 at X axis -- Alignment_G_96_X Degrees - - - - 20E-5 -0.655 U
2192 16 N/A G band Alignment 96 at Y axis -- Alignment_G_96_Y Degrees - - - - 20E-5 -0.655 [§]
2208 16 N/A G band Alignment 96 at Z axis -- Alignment_G_96_Z Degrees ., - - -, 20E-5 -0.655 )
2224 16 N/A K band shelf temperature, RO parameter -- K_SHELF_PRT_RO Ohms -, -, -__-_0.003, 1900 U
2240 16 N/A K band shelf temperature, alpha parameter -- K_SHELF_PRT _alpha Celsius™ - - - - 5.0E-8 0.0020 U
2256 16 N/A K band shelf temperature, delta parameter -- K_SHELF_PRT_delta Celsius - - - - 5.0E-5 0.0 U
2272 16 N/A K band shelf temperature, Rc parameter -- K SHELF_PRT_RC Ohms -, - _-,_-,_0.0003, 0.0 U
2288 16 N/A V band shelf temperature, RO parameter -- V_SHELF_PRT_ RO Ohms - - - - 0.003, 1900 V]
2304 16 N/A V band shelf temperature, alpha parameter -- V_SHELF_PRT _ alpha Celsius™ - - - - 5.0E-8,__ 0.0020 U
2320 16 N/A V band shelf temperature, delta parameter -- V_SHELF_PRT_ delta Celsius - - - - 5.OE-5 0.0 U
2336 16 N/A V band shelf temperature, Rc parameter -- V_SHELF_PRT_RC Ohms -, - _-,_-,_0.0003, 0.0 U
2352 16 N/A W band shelf temperature, RO parameter -- W_SHELF_PRT_ RO Ohms -, -, -__-_0.003, 1900 U
2368 16 N/A W band shelf temperature, alpha parameter -- W_SHELF_PRT_ alpha Celsius™ - - - - 5.0E-8 0.0020 U
2384 16 N/A W band shelf temperature, delta parameter -- W_SHELF_PRT_ delta Celsius - - - - 5.0OE-5 0.0 U
2400 16 N/A W band shelf temperature, Rc parameter -- W_SHELF_PRT_RC Ohms -, - _-,_-,_0.0003, 0.0 U
2416 16 N/A G band shelf temperature, RO parameter -- G_SHELF_PRT_ RO Ohms -, - -__-_ 0.003, 1900 U
2432 16 N/A G band shelf temperature, alpha parameter -- G_SHELF_PRT _ alpha Celsius™ - - - - 50E-8,__ 0.0020 U
2448 16 N/A G band shelf temperature, delta parameter -- G_SHELF_PRT _ delta Celsius - - - - 5.0OE-5 0.0 U
2464 16 N/A G band shelf temperature, Rc parameter -- G_SHELF_PRT_RC Ohms -, - _-,_-,_0.0003, 0.0 )
2480 16 N/A K band RFE temperature, RO parameter -- K_RFE_PRT _RO Ohms -, -, -__-_0.003, 1900 V]
2496 16 N/A K band RFE temperature, A1l parameter -- K RFE_PRT _Al Celsius/Ohm -, - - - 3.0E-6 0.0 U
2512 16 N/A KA band RFE temperature, RO parameter -- KA_RFE_PRT_RO Ohms -, - - - 0.003 1900 [§]
2528 16 N/A KA band RFE temperature, Al parameter -- KA_RFE_PRT_A1l Celsius/Ohm -4 - - - 3.0E-6, 0.0 U
2544 16 N/A V band RFE temperature, RO parameter -- V_RFE_PRT_RO Ohms -, -, -__-_0.003, 1900 U
2560 16 N/A V band RFE temperature, Al parameter -- V_RFE_PRT_Al Celsius/Ohm -, - - - 3.0E-6, 0.0 U
2576 16 N/A V band primary PL oscillator temperature, RO parameter -- V_PRI_PLO_PRT_RO Ohms -, - - - 0.003, 1900 [§]
2592 16 N/A V band primary PL oscillator temperature, Al parameter -- V_PRI_PLO_PRT_A1 Celsius/Ohm -4 - - - 3.0E-6, 0.0 U
2608 16 N/A V band reduntancy PL oscillator temperature, RO parameter -- V_RED_PLO_PRT_RO Ohms - - - - 0.003, 1900 U
2624 16 N/A V band reduntancy PL oscillator temperature, Al parameter --V_RED _PLO_PRT_Al Celsius/Ohm -, - - - 3.0E-6 0.0 U
2640 16 N/A V band IF temperature, RO parameter -- V_IF_PRT_RO Ohms - - - -, 0003, 1900 [§]
2656 16 N/A V band IF temperature, Al parameter -- V_IF_PRT_A1 Celsius/Ohm -, - - - 3.0E-6, 0.0 U
2672 16 N/A W band RFE temperature, RO parameter -- W_RFE_PRT_RO Ohms -, - -__-_ 0.003, 1900 U
2688 16 N/A W band RFE temperature, Al parameter -- W_RFE_PRT_Al Celsius/Ohm -, - -__- 3.0E-6 0.0 U
2704 16 N/A SAW filter temperature, RO parameter -- SAW_FILT_PRT_RO Ohms -, - - - 0.003, 1900 [§]
2720 16 N/A SAW filter temperature, Al parameter -- SAW_FILT_PRT_Al Celsius/Ohm - - - - 3.0E-6, 0.0 U
2736 16 N/A W band IF temperature, RO parameter -- W_IF_PRT_RO Ohms - - - - 0.003, 1900 U
2752 16 N/A W band IF temperature, Al parameter -- W_IF_PRT_Al Celsius/Ohm -, - - - 3.0E-6 0.0 U
2768 16 N/A W band primary GD oscillator temperature, RO parameter -- W_PRI_GDO_PRT_RO Ohms -, - - - 0.003, 1900 [§]
2784 16 N/A W band primary GD oscillator temperature, A1 parameter -- W_PRI_GDO_PRT_A1l Celsius/Ohm - - - - 3.0E-6, 0.0 )
2800 16 N/A W band reduntancy GD oscillator temperature, RO parameter -- W_RED_GDO_PRT_R0O Ohms - - - - 0.003, 1900 V]
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Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
2816 16 N/A W band reduntancy GD oscillator temperature, Al parameter -- W_RED_GDO_PRT_A1l Celsius/Ohm -, - - - 3.0E-6 0.0 U
2832 16 N/A G band primary CS oscillator temperature, RO parameter -- G_PRI_CSO_PRT_RO Ohms -, - - - 0.003, 1900 [§]
2848 16 N/A G band primary CS oscillator temperature, Al parameter -- G_PRI_CSO_PRT_A1l Celsius/Ohm -4 - - - 3.0E-6, 0.0 )
2864 16 N/A G band primary GD oscillator temperature, RO parameter -- G_RED_CSO_PRT_RO Ohms -, -, _-__-_0.003, 1900 U
2880 16 N/A G band primary GD oscillator temperature, Al parameter -- G_RED_CSO_PRT_Al Celsius/Ohm -, - - - 3.0E-6 0.0 U
2896 16 N/A G band Path 1 IF temperature, RO parameter -- G1_IF_PRT_RO Ohms -, - - - 0.003 1900 [§]
2912 16 N/A G band Path 1 IF temperature, Al parameter -- G1_IF_PRT_Al Celsius/Ohm - - - - 3.0E-6, 0.0 U
2928 16 N/A G band Path 2 IF temperature, RO parameter -- G2_IF_PRT_RO Ohms - - - - 0.003, 1900 U
2944 16 N/A G band Path 2 IF temperature, Al parameter -- G2_IF_PRT_Al Celsius/Ohm -, - -__-  3.0E-6 0.0 U
2960 16 N/A Receiver power supply path A temperature, RO parameter -- RCVPS_A_PRT_RO Ohms -, - - - 0.003, 1900 [§]
2976 16 N/A Receiver power supply path A temperature, Al parameter -- RCVPS_A _PRT_Al Celsius/Ohm - - - - 3.0E-6, 0.0 U
2992 16 N/A Receiver power supply path B temperature, RO parameter -- RCVPS_B_PRT_RO Ohms - - - - 0.003, 1900 U
3008 16 N/A Receiver power supply path B temperature, Al parameter -- RCVPS_B_PRT_Al Celsius/Ohm -, - - - 3.0E-6 0.0 U
3024 16 N/A Oscillator primary temperature, RO parameter -- OCXO_PRI_PRT_RO Ohms -, - - - 0.003, 1900 [§]
3040 16 N/A Oscillator primary temperature, Al parameter -- OCXO_PRI_PRT_Al Celsius/Ohm - - - - 3.0E-6, 0.0 U
3056 16 N/A Oscillator reduntant temperature, RO parameter -- OCXO_RED_PRT_RO Ohms - - - - 0.003, 1900 U
3072 16 N/A Oscillator reduntant temperature, Al parameter -- OCXO_RED_PRT_Al Celsius/Ohm -, - - - 3.0E-6 0.0 U
3088 16 N/A 1553 Digital Signal Processor Side A, temperature reading, RO parameter -- DSPA_1553_PRT_RO Ohms -, - - - 0.003, 1900 U
3104 16 N/A 1553 Digital Signal Processor Side A, temperature reading, Al parameter -- DSPA_1553_PRT_Al Celsius/Ohm - - -, - 3.0E-6, 0.0 U
3120 16 N/A 1553 Digital Signal Processor Side B, temperature reading, RO parameter -- DSPB_1553_PRT_RO Ohms -, -, - -, 0003, 1900 U
3136 16 N/A 1553 Digital Signal Processor Side B, temperature reading, Al parameter -- DSPB_1553_PRT_A1 Celsius/Ohm 4 - - - 3.0E-6, 0.0 U
3152 16 N/A Signal processing assembly power supply path A temperature, RO parameter -- SPA_PS_A_PRT_RO Ohms -, - - - 0.003, 1900 U
3168 16 N/A Signal processing assembly power supply path A temperature, Al parameter -- SPA_PS_A_PRT_Al Celsius/Ohm - - - - 30E6,_ 00 U
3184 16 N/A Signal processing assembly power supply path B temperature, RO parameter -- SPA_PS_B_PRT_RO Ohms -, .- -, 0003, 1900 V]
3200 16 N/A Signal processing assembly power supply path B temperature, Al parameter -- SPA_PS_B_PRT_A1 Celsius/Ohm - - - - 3.0E-6 0.0 U
3216 16 N/A Digital Signal Processor, Side A temperature, RO parameter -- DSPA_PROC_PRT_RO Ohms -, - - -, 0.003, 1900 )
3232 16 N/A Digital Signal Processor, Side A temperature, Al parameter -- DSPA_PROC_PRT_A1l Celsius/Ohm - - - - 30E6,__0.0 U
3248 16 N/A Digital Signal Processor, Side B temperature, RO parameter -- DSPB_PROC_PRT_RO Ohms -, - - - 0.003 1900 Y]
3264 16 N/A Digital Signal Processor, Side B temperature, Al parameter -- DSPB_PROC_PRT_A1l Celsius/Ohm - - - - 3.0E-6, 0.0 U
3280 16 N/A Scan drive mechanism temperature, RO parameter -- SD_MECH_TEMP_RO Ohms -, - - - 0.003, 1900 U
3296 16 N/A Scan drive mechanism temperature, Al parameter -- SD_MECH_TEMP_A1 Celsius/Ohm % - - - 30E6, 00 V]
3312 16 N/A Scan drive mechanism power supply Side A temperature, RO parameter -- SD_PS_PRTA_RO Ohms -, - - - 0003, 1900 U
3328 16 N/A Scan drive mechanism power supply Side A temperature, Al parameter -- SD_PS_PRTA_Al Celsius/Ohm - - - - 30E6, 0.0 U
3344 16 N/A Scan drive mechanism power supply Side B temperature, RO parameter -- SD_PS_PRTB_R0O Ohms - - - - 0003, 1900 U
3360 16 N/A Scan drive mechanism power supply Side B temperature, Al parameter -- SD_PS_PRTB_Al Celsius/Ohm -, - - - 30E6, 0.0 V]
3376 16 N/A Housekeeping Reference Resistance #1, Side A -- MUXREST1_A Ohms -, - - - 0.003, 1900 )
3392 16 N/A Housekeeping Reference Resistance #2, Side A -- MUXREST2_A Ohms -, - - - 0.003, 1900 U
3408 16 N/A Housekeeping Reference Resistance #1, Side B -- MUXREST1_B Ohms -, -, - - 0.003, 1900 U
3424 16 N/A Housekeeping Reference Resistance #2, Side B -- MUXREST2_B Ohms - 0.003, 1900 U

The SD_MECH_TEMP, SD_PS PRTA and SD_PS PRTB (RO and Al) parameters are not used-vf(;r -brocessing. Instead the
ATSDMECHT and ATSDPST parameters in the Health and Status Engineering packet (Table 4.1.8) are used to derive the Scan
Drive temperatures.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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4.1.4.3 Engineering Data — Hot Cal Temperatures

The ATMS Hot Calibration Target Temperature Engineering Packet (APID 530) contains data used for SDR processing and is output
every 8/3 seconds. It contains platinum resistance temperature (PRT) sensor data for the two hot calibration targets. The structure
of APID 530 is illustrated in Figure 4.1-7 and the user data fields are listed in Table 4.1.7.

ATMS Engineering -- Hot Cal Temperatures Packet VERSION c DATE: 8/1/2004
o Fixed Packet Length 48 Octets -
PACKET PRIMARY HEADER SECOND- User Data Field
Verson Packet Identification Packet Sequence Packet ARY ATMS Engineering Telemetry
No. Control (PSC) Length HEADER
Type Sec Hdr APID Sequence | Sequence Start of ATMS Hot Cal Temperatures
Indicator Flag Flags Count Data
TOTAL
Bits 3 1 1 11 2 14 16 64 272 384
Octets 2 2 2 8 34 48
value 000 0 [, 1 [ 212, 11\ [ o000y 029, varieg Varies
Secondary Header Standalone Packet | [cCSDs Day
Present | Segmented
ATMS Engineering -- Hot Cal Temperatures
KV_WL_4WP |KV_WL_AWP |KV_WL_4WP |KV_WL_4WP |KV_WL_A4WP |KV_WL_A4WP |KV_WL_A4WP |KV_WL_A4WP |KV_WL_AWR |WG_WL_A4WP |WG_WL_AWP |WG_WL_AWP |WG_WL_A4WP |WG_WL_A4WP |WG_WL_A4WP |[WG_WL_A4WP [WG_WL_A4WR
RT 1 RT_2 RT_3 RT 4 RT_5 RT_6 RT_7 RT_8 ES RT 1 RT 2 RT_3 RT 4 RT_5 RT_6 RT_7 ES
Word # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 subtotal
Bits 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 272
Octets 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 34
Value| varies varies varies varies varies varies varies varies varies varies varies varies varies varies varies varies varies

Figure 4.1-7 ATMS Engineering Hot Cal Temperature Packet Format

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.1.7 ATMS Hot Cal Temperature Engineering Packet User Data Fields

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name

0 16 N/A K, Ka, V-band warm load 4 wire temp sensor 1 reading -- KV_WL_4WPRT_1 Celsius Eqn (1) and (2) of Section 4.1.4 U
16 16 N/A K, Ka, V-band warm load 4 wire temp sensor 2 reading -- KV_WL_4WPRT_2 Celsius Eqgn (1) and (2) of Section 4.1.4 U
32 16 N/A K, Ka, V-band warm load 4 wire temp sensor 3 reading -- KV_WL_4WPRT_3 Celsius Egn (1) and (2) of Section 4.1.4 V]
48 16 N/A K, Ka, V-band warm load 4 wire temp sensor 4 reading -- KV_WL_4WPRT 4 Celsius Eqn (1) and (2) of Section 4.1.4 U
64 16 N/A K, Ka, V-band warm load 4 wire temp sensor 5 reading -- KV_WL_4WPRT_5 Celsius Eqgn (1) and (2) of Section 4.1.4 U
80 16 N/A K, Ka, V-band warm load 4 wire temp sensor 6 reading -- KV_WL_4WPRT_6 Celsius Egn (1) and (2) of Section 4.1.4 U
96 16 N/A K, Ka, V-band warm load 4 wire temp sensor 7 reading -- KV_WL_4WPRT_7 Celsius Eqn (1) and (2) of Section 4.1.4 U
112 16 N/A K, Ka, V-band warm load 4 wire temp sensor 8 reading -- KV_WL_4WPRT_8 Celsius Eqn (1) and (2) of Section 4.1.4 U
128 16 N/A K, Ka, V-band warm load 4 wire temp sensor reference resistance (gamma 1) -- KV_WL_4WRES Counts N/A U
144 16 N/A W, G-band warm load 4 wire temp sensor 1 reading -- WG_WL_4WPRT_1 Celsius Egn (1) and (2) of Section 4.1.4 V]
160 16 N/A W, G-band warm load 4 wire temp sensor 2 reading -- WG_WL_4WPRT_2 Celsius Eqgn (1) and (2) of Section 4.1.4 U
176 16 N/A W, G-band warm load 4 wire temp sensor 3 reading -- WG_WL_4WPRT_3 Celsius Eqn (1) and (2) of Section 4.1.4 U
192 16 N/A W, G-band warm load 4 wire temp sensor 4 reading -- WG_WL_4WPRT_4 Celsius Eqgn (1) and (2) of Section 4.1.4 U
208 16 N/A W, G-band warm load 4 wire temp sensor 5 reading -- WG_WL_4WPRT_5 Celsius Eqn (1) and (2) of Section 4.1.4 V]
224 16 N/A W, G-band warm load 4 wire temp sensor 6 reading -- WG_WL_4WPRT_6 Celsius Eqn (1) and (2) of Section 4.1.4 U
240 16 N/A W, G-band warm load 4 wire temp sensor 7 reading -- WG_WL_4WPRT_7 Celsius Eqgn (1) and (2) of Section 4.1.4 U
256 16 N/A W, G-band warm load 4 wire temp sensor reference resistance (gamma 1) -- WG_WL_4WRES Counts N/A U

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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4.1.4.4 Engineering Data — Health and Status

The ATMS Health and Status Engineering Packet (APID 531) is output every 8 seconds, or every 3 scans. The contents are
identical to the ATMS LEO&A and Housekeeping Packets: 2-wire temperature sensors, voltage monitors, scan drive telemetry and
three status words -- SD_MODE_ERRORS, INSTRUMENT_MODE, and ERROR_STATUS (words 72, 73, and 74). Table 4.1.8 lists
all the user data fields, each 16 bits (or 1 word) in length. The mnemonic column of Table 4.1.8 includes the Word Number
associated with the telemetry item. The Word Number is used to identify the Safety-Critical-Limits-Telemetry item associated with
the ERROR_STATUS word and the Telemetry Item Word Number in the Dwell Packet (see Section 0). The UTC time in the
secondary header represents the time the first sample is taken. The structure of APID 531 is illustrated in Figure 4.1-8.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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VERSION c DATE: 8/1/2004

ATMS Engineering -- Health and Status Packet

Fixed Packet Length 162 Octets

PRCRET PRIARY TEROEE :
Packet Identification Packet ATMS Engineering Telemetry
Lenger
Type APID Start of ATMS Health and Status Telemetry
Inaicator|  Flag bata
Bits 3 1 1 11 2 14 16 64 1184
Octets 2 2 8 48
vatue 000 R IS MTE | T I
e CeT T EN e e e N [E NN A N e A 2o N [ ol e (RN v [ PRI G0 ST TR PR G TR
X e W o oir oA - #ir wRr
e Tore 3[res Wore Tfvee wore 7
Word + 3 s s . s s 10 u 1 16 17 18 19 20 2 22 23 2 subtotal
site[ e T s T T 3 3 3 3 i % s T % s 3 3 400
Octets 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 50

VD_REE_2; |VD_]
Module 1 [Module 2

tinued)
SD_PS_PRT [V

HE_ZWRESTI|FE_ZWRESTZ|10_GND_?

E_P|[DSPA_PROC_|DSPB_PROC |
s N

cering Telemetry —- He
_P[DSPA_1553_]DSPB_1553

MS_Engin
W_SHELE PR|KKA SHELF |G _SRELE PR|V F[RCVPS_B_PRIOCKO_PRI_EJOCKO,
T T |err N T o I VR PRT RT
see Note I[see Note 1lsee Note see Note l|see Note 1
Word # 26 27 28 29 30 32 33 35 36 37 38 39 40 a1 42 13 14 45 16 18 50 subtotal
Bits 16 16 6 16 16 16 16 16 3 16 16 16 16 16 16 6 16 6 3 400
octets 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 50
value[ varies vari varies varies varies varies varies varie: var varies varies varies varies varies varies varies vari varies varies
~ Health and Status (Continued)
[VD_GND, D_GND, 7D_GND_?; |5D_P5V_VMO[S MOTOR STOR D_MATN_MO[S D_MAIN_LO|5D_MAIN_LO[SD_COMP_L(] 5 FEED_F0) SD_MODE_ER] INSTRUMENT]
1 |Module 2 [Module 3 1 |w 1N VEL op_ERROR [0P_INT ERR|OP VEL ERR|OP_ERROR RWARD_VOLT| POS RORS !
N - or . - aGE B
see Note ] Note ] 2[see Note 2[see Note 2f user data
Word # 54 55 56 57 58 59 60 61 62 63 64 65 67 68 69 70 71 73 74 subtotal eld total
Bits 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 1184
octets 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 148
value| varies varies varies varies varies varies varies varies varies varies varies varies varies varies varies

Figure 4.1-8 ATMS Engineering Health and Status Packet Format

NOTES:
1. “?” represents “A” or “B” depending on which side is active.

2. See Table 4.1.8 for bit assignments of these fields.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.1.8 ATMS Health and Status Engineering Packet User Data Fields

. . Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
. Bit Memonic Name - !
Start Bit - Description OR OR Data Type
Size (Dwell item Number) ’ State Value State Name »
0 16 ATSWVER2 Software Version/Serial Number -- (1) N/A N/A U
16 16 ATSPAPSV Signal Processing Assembly Secondary Voltage Monitor -- SPA_P5V_A_VMON or SPA_P5V_B_VMON (2) Volts 8.5832E-05, 0.00 U
32 16 ATSPAP15V Signal Processing Assembly Secondary Voltage Monitor -- SPA_P15V_A_VMON or SPA_P15V_B_VMON (3) Volts 2.7466E-04,  0.00 U
48 16 ATSPAM1SV Signal Processing Assembly Secondary Voltage Monitor -- SPA_N15V_A_VMON or SPA_N15V_B_VMON (4) Volts -2.7466E-04,  0.00 u
64 16 ATRCVP6RF1V Receiver Secondary Voltage Monitor -- RCV_P6V_RF_VMON (5) Volts 1.0717E-04, 0.00 U
80 16 ATRCVP12RF2V Receiver Secondary Voltage Monitor -- RCV_P12V_RF2_VMON (6) Volts 2.12505E-04, 0.00 V]
96 16 ATRCVP15RF1V Receiver Secondary Voltage Monitor -- RCV_P15V_RF_VMON (7) Volts 2.5628E-04, 0.70 U
112 16 ATRCVM15RF1V Receiver Secondary Voltage Monitor -- RCV_N15V_RF_VMON (8) Volts -2.5628E-04, -0.70 U
128 16 ATRCVP15ANAV Receiver Secondary Voltage Monitor -- RCV_P15V_ANA_VMON (9) Volts 2.6560E-04, 0.00 U
144 16 ATRCVM15ANAV Receiver Secondary Voltage Monitor -- RCV_N15V_ANA_VMON (10) Volts -2.6560E-04, 0.00 U
160 16 ATKRFET K-band Receiver Front End Temperature monitor (2-wire PRT) -- K_RFE_PRT (11) Celsius Eqn (3) of Section 4.1.4 U
176 16 ATKARFET Ka-Band Receiver Front End Temperature monitor (2-wire PRT) -- KA_RFE_PRT (12) Celsius Eqn (3) of Section 4.1.4 U
192 16 ATVRFET V-Band Receiver Front End Temperature monitor (2-wire PRT) -- V_RFE_PRT (13) Celsius Eqn (3) of Section 4.1.4 U
208 16 ATVPLOIT V-Band Primary PLL Oscillator Temperature monitor (2-wire PRT) -- V_PRI_PLO_PRT (14) Celsius Eqgn (3) of Section 4.1.4 U
q
224 16 ATVPLOZT V-Band Redundant PLL Oscillator Temperature monitor (2-wire PRT) -- V_RED_PLO_PRT (15) Celsius Eqn (3) of Section 4.1.4 U
240 16 ATVIFT V-band IF Module Temperature monitor (2-wire PRT) -- V_IF_PRT (16) Celsius Eqn (3) of Section 4.1.4 U
256 16 ATWRFPT W-band Receiver Front End Temperature monitor (2-wire PRT) -- W_RFE_PRT (17) Celsius Eqn (3) of Section 4.1.4 U
272 16 ATSAWT SAW filter Temperature monitor (2-wire PRT) -- SAW_FILT_PRT (18) Celsius Eqgn (3) of Section 4.1.4 U
288 16 ATWIFT W-band IF Module Temperature monitor (2-wire PRT) -- W_IF_PRT (19) Celsius Eqn (3) of Section 4.1.4 U
304 16 ATWGDOLT W-band Primary Gunn Diode Oscillator Temperature monitor (2-wire PRT) -~ W_PRI_GDO_PRT (20) Celsius Eqn (3) of Section 4.1.4 U
320 16 ATWGDO2T Temperature monitor (2-wire PRT) -- W_RED_GDO_PRT (21) Celsius Eqn (3) of Section 4.1.4 U
336 | 16 ATGCSOIT G-band Primary Cavity-Stabilized Oscillator Temperature monitor (2-wire PRT) -- G_PRI_CSO_PRT (22) Celsius Ean (3) of Section 4.1.4 u
352 16 ATGCSO2T G-band Redundant Cavity-Stabilized Oscillator Temperature monitor (2-wire PRT) -- G_RED_CSO_PRT (23) Celsius Egn (3) of Section 4.1.4 U
368 16 ATG1IFT G-band IF Module #1 Temperature monitor (2-wire PRT) -- G1_IF_PRT (24) Celsius Eqn (3) of Section 4.1.4 U
384 16 ATG2IFT G-band IF Module #2 Temperature monitor (2-wire PRT) -- G2_IF_PRT (25) Celsius Eqgn (3) of Section 4.1.4 8]
400 16 ATWSHELFT W-band Shelf Temperature monitor (2-wire PRT) -- W_SHELF_PRT (26) Celsius Eqn (1) of Section 4.1.4 U
416 16 ATKSHELFT K, Ka-band Shelf Temperature monitor (2-wire PRT) -- KKA_SHELF_PRT (27) Celsius Eqn (1) of Section 4.1.4 U
432 16 ATGSHELFT G-band Shelf Temperature monitor (2-wire PRT) -- G_SHELF_PRT (28) Celsius Eqn (1) of Section 4.1.4 U
448 16 ATVSHELFT V-band Shelf Temperature monitor (2-wire PRT) -- V_SHELF_PRT (29) Celsius Eqn (1) of Section 4.1.4 U
464 16 ATRCVAT Receiver Power Supply, Side A Temperature monitor (2-wire PRT) -- RCVPS_A_PRT (30) Celsius Eqn (3) of Section 4.1.4 V]
480 16 ATRCVBT Receiver Power Supply, Side B Temperature monitor (2-wire PRT) -- RCVPS_B_PRT (31) Celsius Eqn (3) of Section 4.1.4 U
496 16 ATOCXOLT Primary Oven-controlled Crystal Oscillator Temperature monitor (2-wire PRT) -- OCXO_PRI_PRT (32 Celsius Eqn (3) of Section 4.1.4 ]
q

512 16 ATOCXO2T Redundant Oven-controlled Crystal Oscillator Temperature monitor (2-wire PRT) -- OCXO_RED_PRT (33) Celsius Eqn (3) of Section 4.1.4 U
528 16 ATDSPAT 1553 Digital Signal Processor, Side A Temperature monitor (2-wire PRT) -- DSPA_1553 PRT (34) Celsius Eqn (3) of Section 4.1.4 U
544 16 ATDSPBT 1553 Digital Signal Processor, Side A Temperature monitor (2-wire PRT) -- DSPB_1553_PRT (35) Celsius Eqn (3) of Section 4.1.4 U

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.1.8 ATMS Health and Status Engineering Packet User Data Fields (cont)
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Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
560 16 ATSPAAT Signal Processing Assembly Power Supply, Side A Temperature monitor (2-wire PRT) -- SPA_PS_A_PRT (36) Celsius Eqgn (3) of Section 4.1.4 U
576 16 ATSPABT Signal Processing Assembly Power Supply, Side A Temperature monitor (2-wire PRT) -- SPA_PS_B_PRT (37) Celsius Eqn (3) of Section 4.1.4 u
592 16 ATDSPAPT Digital Signal Processor, Side A Processor Temperature monitor (2-wire PRT) -- DSPA_PROC_PRT (38) Celsius Eqn (3) of Section 4.1.4 U
608 16 ATDSPBPT Digital Signal Processor, Side A Processor Temperature monitor (2-wire PRT) -- DSPB_PROC_PRT (39) Celsius Eqn (3) of Section 4.1.4 U
624 16 ATSDMECHT Scan Drive Mechanism Temperature monitor (2-wire PRT) -- SD_MECH_TEMP (40) Celsius [1000,000x(Count-399.3371)]/[8905947-(1907.3xCount)] U
640 16 ATSDPST Scan Drive Power Supply Temperature monitor (2-wire PRT) -- SD_PS_PRT (41) Celsius [1000,000x(Count-399.3371)]/[8905947-(1907.3xCount)] U
656 16 ATVPLOAV V-band Phase-Lock Loop Oscillator Voltage Monitor, Side A -- V_PLO_A_LOCK_VMON (42) Volts 2.0399E-04, 0.00 U
672 16 ATVPLOBV V-band Phase-Lock Loop Oscillator Voltage Monitor, Side B - V_PLO_B_LOCK_VMON (43) Volts 2.0399E-04, 0.00 U
688 16 ATHK2WREF1 2-wire PRT Housekeeping 1 Resistance (gamma 1) -- HK_2WREST1_A or HK_2WREST1_B (44) Counts Eqn (1) of Section 4.1.4 U
704 16 ATHK2WREF2 2-wire PRT Housekeeping 2 Resistance (gamma 1) -- HK_2WREST2_A or HK_2WREST2_B (45) Counts Eqgn (1) of Section 4.1.4 U
720 16 ATAWGNDT 4-Wire PRT Ground Resistance (gamma 0) -- 4W_GND_A or 4W_GND_B (46) Counts Eqn (1) of Section 4.1.4 U
736 16 AT2WGNDT 2-Wire PRT Ground Resistance (gamma 0) -- 2W_GND_A or 2W_GND_B (47) Counts Eqn (1) of Section 4.1.4 V]
752 16 ATVDREF1 Video Digitizer, Module 1, Reference Voltage -- VD_REF_A or VD_REF_B; Module 1 (48) Volts 6.8666E-05, 0.00 U
768 16 ATVDREF2 Video Digitizer, Module 1, Reference Voltage -- VD_REF_A or VD_REF_B; Module 2 (49) Volts 6.8666E-05, 0.00 )
784 16 ATVDREF3 Video Digitizer, Module 1, Reference Voltage -- VD_REF_A or VD_REF_B; Module 3 (50) Volts 6.8666E-05, 0.00 9]
800 16 ATVDREF4 Video Digitizer, Module 1, Reference Voltage -- VD_REF_A or VD_REF_B; Module 4 (51) Volts 6.8666E-05, 0.00 9]
816 16 ATVDGND1 Video Digitizer, Module 1, Ground Voltage -- VD_GND_A or VD_GND_B; Module 1 (52) Volts 6.8666E-05, 0.00 U
832 16 ATVDGND2 Video Digitizer, Module 1, Ground Voltage -- VD_GND_A or VD_GND_B; Module 2 (53) Volts 6.8666E-05, 0.00 )
848 16 ATVDGND3 Video Digitizer, Module 1, Ground Voltage -- VD_GND_A or VD_GND_B; Module 3 (54) Volts 6.8666E-05, 0.00 U
864 16 ATVDGND4 Video Digitizer, Module 1, Ground Voltage -- VD_GND_A or VD_GND_B; Module 4 (55) Volts 6.8666E-05, 0.00 U
880 16 ATSDP5V Scan Drive, +5 V Power Supply Monitor -- SD_P5V_VMON, Countl (56) Volts 5008/Countl U
896 16 ATSDP12V Scan Drive, +12 V Power Supply Monitor -- SD_P12V_VMON, Count3 (57) Volts [(4.284xCount3)-(45.08657*Count2)/Count1]+43.30089 U
912 16 ATSDM12V Scan Drive, -12 V Power Supply Monitor -- SD_N12V_VMON, Count2 (58) Volts [63.096xCount2/Count1]-60.6212 V]
928 16 ATSDMMI Scan Drive Main Motor Current -- MAIN_MOTOR_CUR (59) Amps -, - - - _0.021777, -0.3888 S
944 16 ATSDCMI Scan Drive Compensation Motor Current -- COMP_MOTOR_CUR (60) Amps - -, 0.021777, -0.3888 S
960 16 ATRESV Scan Drive Resolver Voltage -- RESOLVER_VMON (61) Volts -, -, -, -, 0.008817, 0.0 S
976 16 ATSDMMVEL Scan Drive Main Motor Velocity -- SD_MAIN_MOTOR_VEL (62) Deg/sec - , -~ 0.0625 0.0 S
992 16 ATSDCMVEL Scan Drive Compensation Motor Velocity -- SD_COMP_MOTOR_VEL (63) Deg/sec -, -, - -, 0.0625 0.0 S
1008 16 ATSDMLPERR! Scan Drive Main Motor Loop Error -- SD_MAIN_LOOP_ERROR (64) Deg . -, -, -, _0.05493, 0.0 S
1024 16 ATSDMINTERR Scan Drive Main Motor Loop Integral Error -- SD_MAIN_LOOP_INT_ERROR (65) Deg - - - - 0005493, 0.0 S
1040 16 ATSDMVELERR Scan Drive Main Motor Velocity Error -- SD_MAIN_LOOP_VEL_ERROR (66) Deg/sec - - - - 0.0625 0.0 S
1056 16 ATSDCVELERR Scan Drive Compensation Motor Loop Velocity Error -- SD_COMP_LOOP_VEL_ERROR (67) Deg/sec -, , -,_-, 0.0625, 0.0 S
1072 16 ATSDMMRV Scan Drive, Main Motor Req Voltage -- SD_MAIN_MOTOR_REQ_VOLTAGE (68) Volts - - - -, 0.0005493164, 0.0 S
1088 16 ATSCDMRV Scan Drive Compensation Motor Req Voltage -- SD_COMP_MOTOR_REQ_VOLTAGE (69) Volts -, -, -, - 0.0005493164, 0.0 S
1104 16 ATSDFFVR Scan Drive Feed Forward Voltage -- SD_FEED_FORWARD_VOLTAGE (70) Volts 458752/Count S
1120 16 ATCMPOS Scan Drive Compensation Motor Position -- COMP_MOTOR_POS (71) Deg -~ - - 0.005493164, 0.0 S
1136 16 ATSDMODE Scan drive mode error (SDME) -- SD_MODE_ERRORS (72) N/A N/A V]
0 "Reset” command received
1136 1 ATPWCYC SDME -- Power Cycle Flag 1 "Power on Reset" occurred B
0 Other Mode
1137 1 ATSTNDBY SDME -- Standby Mode 1 Standby Mode B
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ATMS Health and Status Engineering Packet User Data Fields (cont)
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Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
0 SDE Scan not from PROM
13 | 1 ATSCANP SDME -- Scan from PROM 1 SDE is using Scan from PROM B
0 SDE Scan not from RAM
1139 1 ATSCANR SDME -- Scan from RAM 1 SDE is using Scan from RAM B
1140 1 N/A SDME -- 0 0 N/A 0
1141 1 N/A SDME -- 0 0 N/A 0
0 Scan Drive not in Stare mode
142 | 1 ATSTATE SDME - Stare Mode 1 Scan Drive is in Stare mode B
1143 1 N/A SDME -- 0 0 N/A 0
ATCMDPAR 0
Command Received with proper parity
1144 1 SDME -- Command Parity Error 1 Command Received with illegal parity B
ATCMDLEN 0
Proper length command received
1145 1 SDME -- Command Length Error 1 Command received with illegal length B
0 SDE received valid command
1146 1 ATCMDILL SDME -- lllegal Command 1 SDE received illegal command B
0 Power to Main Motor On
147 | 1 ATMMINHIB SDME -- Main Motor Inhibited 1 No Power to Main Motor B
ATSIDE 0 SDE Redundancy set to Side B
1148 1 SDME -- Side A Selected 1 SDE Redundancy set to Side A B
0 Compensatiion Motor On
1149 1 ATCOMPMOTOR SDME -- Compensation Motor Off 1 Compensation Motor Off B
1150 1 N/A SDME -- 0 0 N/A 0
0 No SDE Error
us1 [ 1 AT64RTD SDME -- 64X RTD Error Flag 1 SDE Error Present B
1152 16 ATIMODE Instrument Mode Word (IMW) -- INSTRUMENT_MODE (73) N/A N/A N/A
1152 1 N/A IMW -- Blank 0 N/A 0
0 Instrument not in Safe Hold
1153 1 ATSAFEHOLD IMW -- Safe Hold Mode 1 Instrument is in Safe Hold Mode B
ATCSAMP 0 Other mode selected
1154 1 IMW -- Continuous Sampling 1 Continuous Sampling Selected B
0 Dwell packets disabled
1155 1 ATDEWLLEN IMW -- Dwell Data Enabled 1 Dwell packets enabled B
0 Diagnostic Data Disabled
1156 1 ATDIAGEN IMW -- Diagnostic Data Enabled 1 Diagnostic Data Enabled B
ATSYNC 0 Using 8-second pulse
1157 1 IMW -- Synchronization Mode (8-sec pulse or 1-sec message) 1 Using 1 second message B
000 PROM Default Profile
001 RAM Profile 1
010 RAM Profile 2
ATSCANID 011 RAM Profile 3
100 RAM Profile 4
101 Stare
1158 3 IMW -- Scan Pattern ID 111 Off B
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Table 4.1.8

ATMS Health and Status Engineering Packet User Data Fields (cont)

GSFC 429-05-02-42
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Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
0 PLO not locked
161 | 1 ATPLOLOCK IMW — PLO Lock Indicator 1 PLO Lock signal detected B
ATRXST 0 Receiver Subsystem Disabled
1162 1 IMW -- Receiver Enable 1 Receiver Subsystem Enabled B
ATSDCEN 0
SD Compensator Motor Disabled
1163 1 IMW -- SD Compensator Enable 1 SD Compensator Motor Enabled B
0 SDE disabled
1164 | 1 ATSDST IMW - Scan Drive Enable 1 |SDE enabled B
0 SPA A selected
1165 1 ATSPA IMW -- SPA A/B 1 SPA B selected B
0 SAW Filter A selected
1166 1 ATSAWF IMW -- Saw Filter A/B 1 SAW Filter B selected B
0 Redundancy A Block selected
1167 1 ATBLOCK IMW -- Redundancy A/B 1 Redundancy B Block selected B
1168 16 ATERRORL Error Status Word (ESW) —- ERROR_STATUS (74) N/A N/A N/A
0
ATHADCLU No Housekeeping Latch-up
1168 1 ESW -- Housekeeping ADC Latch-up 1 Latch-up condition on Housekeeping CCA B
0
ATVADCLU No Video Digitizer Latch-up
1169 1 ESW -- Video ADC Latch-up 1 Latch-up condition on Video Digitizer CCA B
00 No Error
01 TOD Pulse
ATTIME 10 TOD Message
1170 2 ESW -- Time Error 11 Boundary Pulse B
0 No parity Error
1172 1 ATDPAR ESW -- SDE Data Parity Error 1 17-bit telemetry has parity error B
0 No parity Error
1173 1 ATSDETHPAR ESW -- SDE Telemetry Header Parity Error 1 9-bit header has parity error B
0 Position Data Available
1174 1 ATSDEDNA ESW -- SDE Position Data not Available 1 SDE Position Data not Available B
0
ATSDECTO No Timeout Error Occurred
1175 1 ESW -- SDE Command Transmit Timeout 1 Command Transmit Timeout Error Occured B
ATSPECORR 0
No Scan Phase Correction was necessary
1176 1 ESW -- Scan Phase Error Correction Transmitted 1 Scan Phase Error Correction was transmitted B
1177 7 ATSCLTLM ESW -- Safety Critical Limits Telemetry N/A N/A N/A
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4.1.4.5 Diagnostic Data

Output of the ATMS diagnostic packet is not planned or anticipated under normal conditions. Enabling the diagnostic packet puts the
ATMS into Diagnostic Mode but does not by itself change the Science APID. The diagnostic data packet is used to gain familiarity
with the instrument on-orbit, or to gain additional information on any anomalous conditions. The ATMS diagnostic packet (APID 516)
contains test channel data consisting of 148 samples of test data from the lower band shelves (KAV) and 148 samples from the
upper band shelves (WG). The samples monitor stable reference signals to help determine whether signal contamination is pre- or
post-detection. The ATMS outputs the diagnostic packet once every 8 seconds in Diagnostic mode. The fixed packet length is 622
octets. The structure of APID 516 is illustrated in Figure 4.1-9 and the user data fields are listed in Table 4.1.9.

ATMS Diagnostic Telemetry VERSION (o} DATE: 8/1/2004

Fixed Packet Length 622 Octets

<
<

v

PACKET PRIMARY HEADER SECONDARY User Data Field
Verson No. Packet Identification Packet Sequence Packet HEADER ATMS Diagnostic Telemetry
Control (PSC) Length
Type Sec Hdr APID Sequence | Sequence Start of ATMS Diagnostic Telemetry
Indicator Flag Flags Count Data
TOTAL
Bits 3 1 1 11 2 14 16 64 4864 4976
Octets 2 2 2 8 608 622
value 000 0 [, 204, 11y [ o000 267, varies varies
Secondary Header Standalone Packet | |[CCSDS Day
Present Segmented
ATMS Diagnostic Telemetry
KAV Test WG Test KAV Test Counts, WG Test Counts, KAV Test WG Test
Start of Start of Start of Start of |Scan Synch|Scan Synch|Scan Synch| Scan Synch Counts, Counts, Positions 2-147 Positions 2-147 Counts, Counts,
Scan Bytes|Scan Bytes|Scan Bytes|Scan Bytes| Bytes 1,2 | Bytes 3,4 | Bytes 5,6]| Bytes 7,8 Position 1|Position 1 Position Position
1,2 (UTC 3,4 (UTC 5,6 (UTC 7,8 (UTC (UTC (UTC (UTC (UTC 148 148
format) format) format) format) format) format) format) format)
Word # 1 2 3 4 5 6 7 8 9 10 11, 13, 15 ..301 12, 14, 16 .. 302 303 304 total
Bits 16 16 16 16 16 16 16 16 16 16 2336 2336 16 16 4864
Octets 2 2 2 2 2 2 2 2 2 2 292 292 2 2 608
Value| varies varies varies varies varies varies varies varies varies varies varies varies varies varies

Figure 4.1-9 ATMS Diagnostic Packet Format

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields

GSFC 429-05-02-42

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name

0 16 N/A Bytes 1&2 of UTC time code for Start of Scan time day N/A U
16 32 N/A Bytes 3-6 of UTC time code for Start of Scan time msec of day N/A U
48 16 N/A Bytes 7&8 of UTC time code for Start of Scan time usec N/A U
64 16 N/A Bytes 1&2 of UTC time code for Scan Sync Pulse time day N/A V]
80 32 N/A Bytes 3-6 of UTC time code for Scan Sync Pulse time msec of day N/A U
112 16 N/A Bytes 7&8 of UTC time code for Scan Sync Pulse time usec N/A V]
128 16 N/A K, KA and V band test counts at position 1 N/A N/A U
144 16 N/A W and G band test counts at position 1 N/A N/A U
160 16 N/A K, KA and V band test counts at position 2 N/A N/A U
176 16 N/A W and G band test counts at position 2 N/A N/A U
192 16 N/A K, KA and V band test counts at position 3 N/A N/A U
208 16 N/A W and G band test counts at position 3 N/A N/A U
224 16 N/A K, KA and V band test counts at position 4 N/A N/A V]
240 16 N/A W and G band test counts at position 4 N/A N/A U
256 16 N/A K, KA and V band test counts at position 5 N/A N/A V]
272 16 N/A W and G band test counts at position 5 N/A N/A U
288 16 N/A K, KA and V band test counts at position 6 N/A N/A U
304 16 N/A W and G band test counts at position 6 N/A N/A U
320 16 N/A K, KA and V band test counts at position 7 N/A N/A U
336 16 N/A W and G band test counts at position 7 N/A N/A U
352 16 N/A K, KA and V band test counts at position 8 N/A N/A U
368 16 N/A W and G band test counts at position 8 N/A N/A U
384 16 N/A K, KA and V band test counts at position 9 N/A N/A U
400 16 N/A W and G band test counts at position 9 N/A N/A U
416 16 N/A K, KA and V band test counts at position 10 N/A N/A U
432 16 N/A W and G band test counts at position 10 N/A N/A U
448 16 N/A K, KA and V band test counts at position 11 N/A N/A U
464 16 N/A W and G band test counts at position 11 N/A N/A U
480 16 N/A K, KA and V band test counts at position 12 N/A N/A U
496 16 N/A W and G band test counts at position 12 N/A N/A U
512 16 N/A K, KA and V band test counts at position 13 N/A N/A V]
528 16 N/A W and G band test counts at position 13 N/A N/A V]
544 16 N/A K, KA and V band test counts at position 14 N/A N/A U
560 16 N/A W and G band test counts at position 14 N/A N/A U
576 16 N/A K, KA and V band test counts at position 15 N/A N/A U
592 16 N/A W and G band test counts at position 15 N/A N/A U
608 16 N/A K, KA and V band test counts at position 16 N/A N/A U
624 16 N/A W and G band test counts at position 16 N/A N/A U
640 16 N/A K, KA and V band test counts at position 17 N/A N/A U
656 16 N/A W and G band test counts at position 17 N/A N/A U
672 16 N/A K, KA and V band test counts at position 18 N/A N/A U
688 16 N/A W and G band test counts at position 18 N/A N/A U
704 16 N/A K, KA and V band test counts at position 19 N/A N/A U
720 16 N/A W and G band test counts at position 19 N/A N/A U
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields (cont)

GSFC 429-05-02-42

) Bit ‘ Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
736 16 N/A K, KA and V band test counts at position 20 N/A N/A U
752 16 N/A W and G band test counts at position 20 N/A N/A V]
768 16 N/A K, KA and V band test counts at position 21 N/A N/A V]
784 16 N/A W and G band test counts at position 21 N/A N/A V]
800 16 N/A K, KA and V band test counts at position 22 N/A N/A U
816 16 N/A W and G band test counts at position 22 N/A N/A U
832 16 N/A K, KA and V band test counts at position 23 N/A N/A V]
848 16 N/A W and G band test counts at position 23 N/A N/A U
864 16 N/A K, KA and V band test counts at position 24 N/A N/A U
880 16 N/A W and G band test counts at position 24 N/A N/A U
896 16 N/A K, KA and V band test counts at position 25 N/A N/A V]
912 16 N/A W and G band test counts at position 25 N/A N/A U
928 16 N/A K, KA and V band test counts at position 26 N/A N/A U
944 16 N/A W and G band test counts at position 26 N/A N/A U
960 16 N/A K, KA and V band test counts at position 27 N/A N/A V]
976 16 N/A W and G band test counts at position 27 N/A N/A U
992 16 N/A K, KA and V band test counts at position 28 N/A N/A U
1008 16 N/A W and G band test counts at position 28 N/A N/A ]
1024 16 N/A K, KA and V band test counts at position 29 N/A N/A U
1040 16 N/A W and G band test counts at position 29 N/A N/A U
1056 16 N/A K, KA and V band test counts at position 30 N/A N/A U
1072 16 N/A W and G band test counts at position 30 N/A N/A U
1088 16 N/A K, KA and V band test counts at position 31 N/A N/A V]
1104 16 N/A W and G band test counts at position 31 N/A N/A U
1120 16 N/A K, KA and V band test counts at position 32 N/A N/A ]
1136 16 N/A W and G band test counts at position 32 N/A N/A U
1152 16 N/A K, KA and V band test counts at position 33 N/A N/A ]
1168 16 N/A W and G band test counts at position 33 N/A N/A U
1184 16 N/A K, KA and V band test counts at position 34 N/A N/A U
1200 16 N/A W and G band test counts at position 34 N/A N/A ]
1216 16 N/A K, KA and V band test counts at position 35 N/A N/A U
1232 16 N/A W and G band test counts at position 35 N/A N/A U
1248 16 N/A K, KA and V band test counts at position 36 N/A N/A U
1264 16 N/A W and G band test counts at position 36 N/A N/A ]
1280 16 N/A K, KA and V band test counts at position 37 N/A N/A U
1296 16 N/A W and G band test counts at position 37 N/A N/A U
1312 16 N/A K, KA and V band test counts at position 38 N/A N/A U
1328 16 N/A W and G band test counts at position 38 N/A N/A U
1344 16 N/A K, KA and V band test counts at position 39 N/A N/A ]
1360 16 N/A W and G band test counts at position 39 N/A N/A U
1376 16 N/A K, KA and V band test counts at position 40 N/A N/A ]
1392 16 N/A W and G band test counts at position 40 N/A N/A U
1408 16 N/A K, KA and V band test counts at position 41 N/A N/A U
1424 16 N/A W and G band test counts at position 41 N/A N/A V]
1440 16 N/A K, KA and V band test counts at position 42 N/A N/A U
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields (cont)

GSFC 429-05-02-42

) Bit . B Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
1456 16 N/A W and G band test counts at position4 2 N/A N/A V]
1472 16 N/A K, KA and V band test counts at position 43 N/A N/A U
1488 16 N/A W and G band test counts at position 43 N/A N/A V]
1504 16 N/A K, KA and V band test counts at position 44 N/A N/A U
1520 16 N/A W and G band test counts at position 44 N/A N/A U
1536 16 N/A K, KA and V band test counts at position 45 N/A N/A U
1552 16 N/A W and G band test counts at position 45 N/A N/A V]
1568 16 N/A K, KA and V band test counts at position 46 N/A N/A V]
1584 16 N/A W and G band test counts at position 46 N/A N/A U
1600 16 N/A K, KA and V band test counts at position 47 N/A N/A U
1616 16 N/A W and G band test counts at position 47 N/A N/A U
1632 16 N/A K, KA and V band test counts at position 48 N/A N/A U
1648 16 N/A W and G band test counts at position 48 N/A N/A V]
1664 16 N/A K, KA and V band test counts at position 49 N/A N/A U
1680 16 N/A W and G band test counts at position 49 N/A N/A U
1696 16 N/A K, KA and V band test counts at position 50 N/A N/A U
1712 16 N/A W and G band test counts at position 50 N/A N/A U
1728 16 N/A K, KA and V band test counts at position 51 N/A N/A U
1744 16 N/A W and G band test counts at position 51 N/A N/A V]
1760 16 N/A K, KA and V band test counts at position 52 N/A N/A U
1776 16 N/A W and G band test counts at position 52 N/A N/A U
1792 16 N/A K, KA and V band test counts at position 53 N/A N/A U
1808 16 N/A W and G band test counts at position 53 N/A N/A U
1824 16 N/A K, KA and V band test counts at position 54 N/A N/A V]
1840 16 N/A W and G band test counts at position 54 N/A N/A U
1856 16 N/A K, KA and V band test counts at position 55 N/A N/A U
1872 16 N/A W and G band test counts at position 55 N/A N/A U
1888 16 N/A K, KA and V band test counts at position 56 N/A N/A U
1904 16 N/A W and G band test counts at position 56 N/A N/A U
1920 16 N/A K, KA and V band test counts at position 57 N/A N/A U
1936 16 N/A W and G band test counts at position 57 N/A N/A U
1952 16 N/A K, KA and V band test counts at position 58 N/A N/A U
1968 16 N/A W and G band test counts at position 58 N/A N/A U
1984 16 N/A K, KA and V band test counts at position 59 N/A N/A V]
2000 16 N/A W and G band test counts at position 59 N/A N/A V]
2016 16 N/A K, KA and V band test counts at position 60 N/A N/A U
2032 16 N/A W and G band test counts at position 60 N/A N/A U
2048 16 N/A K, KA and V band test counts at position 61 N/A N/A U
2064 16 N/A W and G band test counts at position 61 N/A N/A U
2080 16 N/A K, KA and V band test counts at position 62 N/A N/A V]
2096 16 N/A W and G band test counts at position 62 N/A N/A U
2112 16 N/A K, KA and V band test counts at position 63 N/A N/A V]
2128 16 N/A W and G band test counts at position 63 N/A N/A U
2144 16 N/A K, KA and V band test counts at position 64 N/A N/A U
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields (cont)

GSFC 429-05-02-42

_ Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
2160 16 N/A W and G band test counts at position 64 N/A N/A U
2176 16 N/A K, KA and V band test counts at position 65 N/A N/A U
2192 16 N/A W and G band test counts at position 65 N/A N/A U
2208 16 N/A K, KA and V band test counts at position 66 N/A N/A U
2224 16 N/A W and G band test counts at position 66 N/A N/A U
2240 16 N/A K, KA and V band test counts at position 67 N/A N/A U
2256 16 N/A W and G band test counts at position 67 N/A N/A U
2272 16 N/A K, KA and V band test counts at position 68 N/A N/A U
2288 16 N/A W and G band test counts at position 68 N/A N/A V]
2304 16 N/A K, KA and V band test counts at position 69 N/A N/A V]
2320 16 N/A W and G band test counts at position 69 N/A N/A U
2336 16 N/A K, KA and V band test counts at position 70 N/A N/A U
2352 16 N/A W and G band test counts at position 70 N/A N/A U
2368 16 N/A K, KA and V band test counts at position 71 N/A N/A U
2384 16 N/A W and G band test counts at position 71 N/A N/A V]
2400 16 N/A K, KA and V band test counts at position 72 N/A N/A U
2416 16 N/A W and G band test counts at position 72 N/A N/A U
2432 16 N/A K, KA and V band test counts at position 73 N/A N/A V]
2448 16 N/A W and G band test counts at position 73 N/A N/A U
2464 16 N/A K, KA and V band test counts at position 74 N/A N/A U
2480 16 N/A W and G band test counts at position 74 N/A N/A U
2496 16 N/A K, KA and V band test counts at position 75 N/A N/A V]
2512 16 N/A W and G band test counts at position 75 N/A N/A U
2528 16 N/A K, KA and V band test counts at position 76 N/A N/A U
2544 16 N/A W and G band test counts at position 76 N/A N/A U
2560 16 N/A K, KA and V band test counts at position 77 N/A N/A U
2576 16 N/A W and G band test counts at position 77 N/A N/A U
2592 16 N/A K, KA and V band test counts at position 78 N/A N/A U
2608 16 N/A W and G band test counts at position 78 N/A N/A U
2624 16 N/A K, KA and V band test counts at position 79 N/A N/A U
2640 16 N/A W and G band test counts at position 79 N/A N/A U
2656 16 N/A K, KA and V band test counts at position 80 N/A N/A U
2672 16 N/A W and G band test counts at position 80 N/A N/A U
2688 16 N/A K, KA and V band test counts at position 81 N/A N/A U
2704 16 N/A W and G band test counts at position 81 N/A N/A V]
2720 16 N/A K, KA and V band test counts at position 82 N/A N/A U
2736 16 N/A W and G band test counts at position 82 N/A N/A U
2752 16 N/A K, KA and V band test counts at position 83 N/A N/A U
2768 16 N/A W and G band test counts at position 83 N/A N/A V]
2784 16 N/A K, KA and V band test counts at position 84 N/A N/A V]
2800 16 N/A W and G band test counts at position 84 N/A N/A U
2816 16 N/A K, KA and V band test counts at position 85 N/A N/A U
2832 16 N/A W and G band test counts at position 85 N/A N/A V]
2848 16 N/A K, KA and V band test counts at position 86 N/A N/A V]
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields (cont)

GSFC 429-05-02-42

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
2864 16 N/A W and G band test counts at position 86 N/A N/A U
2880 16 N/A K, KA and V band test counts at position 87 N/A N/A U
2896 16 N/A W and G band test counts at position 87 N/A N/A V]
2912 16 N/A K, KA and V band test counts at position 88 N/A N/A U
2928 16 N/A W and G band test counts at position 88 N/A N/A U
2944 16 N/A K, KA and V band test counts at position 89 N/A N/A U
2960 16 N/A W and G band test counts at position 89 N/A N/A V]
2976 16 N/A K, KA and V band test counts at position 90 N/A N/A U
2992 16 N/A W and G band test counts at position 90 N/A N/A U
3008 16 N/A K, KA and V band test counts at position 91 N/A N/A U
3024 16 N/A W and G band test counts at position 91 N/A N/A V]
3040 16 N/A K, KA and V band test counts at position 92 N/A N/A V]
3056 16 N/A W and G band test counts at position 92 N/A N/A U
3072 16 N/A K, KA and V band test counts at position 93 N/A N/A U
3088 16 N/A W and G band test counts at position 93 N/A N/A V]
3104 16 N/A K, KA and V band test counts at position 94 N/A N/A U
3120 16 N/A W and G band test counts at position 94 N/A N/A U
3136 16 N/A K, KA and V band test counts at position 95 N/A N/A U
3152 16 N/A W and G band test counts at position 95 N/A N/A V]
3168 16 N/A K, KA and V band test counts at position 96 N/A N/A U
3184 16 N/A W and G band test counts at position 96 N/A N/A U
3200 16 N/A K, KA and V band test counts at position 97 N/A N/A U
3216 16 N/A W and G band test counts at position 97 N/A N/A V]
3232 16 N/A K, KA and V band test counts at position 98 N/A N/A V]
3248 16 N/A W and G band test counts at position 98 N/A N/A U
3264 16 N/A K, KA and V band test counts at position 99 N/A N/A U
3280 16 N/A W and G band test counts at position 99 N/A N/A V]
3296 16 N/A K, KA and V band test counts at position 100 N/A N/A U
3312 16 N/A W and G band test counts at position 100 N/A N/A U
3328 16 N/A K, KA and V band test counts at position 101 N/A N/A U
3344 16 N/A W and G band test counts at position 101 N/A N/A V]
3360 16 N/A K, KA and V band test counts at position 102 N/A N/A U
3376 16 N/A W and G band test counts at position 102 N/A N/A U
3392 16 N/A K, KA and V band test counts at position 103 N/A N/A U
3408 16 N/A W and G band test counts at position 103 N/A N/A V]
3424 16 N/A K, KA and V band test counts at position 104 N/A N/A U
3440 16 N/A W and G band test counts at position 104 N/A N/A U
3456 16 N/A K, KA and V band test counts at position 105 N/A N/A U
3472 16 N/A W and G band test counts at position 105 N/A N/A V]
3488 16 N/A K, KA and V band test counts at position 106 N/A N/A U
3504 16 N/A W and G band test counts at position 106 N/A N/A U
3520 16 N/A K, KA and V band test counts at position 107 N/A N/A U
3536 16 N/A W and G band test counts at position 107 N/A N/A U
3552 16 N/A K, KA and V band test counts at position 108 N/A N/A V]
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields (cont)

GSFC 429-05-02-42

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
3568 16 N/A W and G band test counts at position 108 N/A N/A U
3584 16 N/A K, KA and V band test counts at position 109 N/A N/A U
3600 16 N/A W and G band test counts at position 109 N/A N/A V]
3616 16 N/A K, KA and V band test counts at position 110 N/A N/A U
3632 16 N/A W and G band test counts at position 110 N/A N/A U
3648 16 N/A K, KA and V band test counts at position 111 N/A N/A U
3664 16 N/A W and G band test counts at position 111 N/A N/A V]
3680 16 N/A K, KA and V band test counts at position 112 N/A N/A U
3696 16 N/A W and G band test counts at position 112 N/A N/A U
3712 16 N/A K, KA and V band test counts at position 113 N/A N/A U
3728 16 N/A W and G band test counts at position 113 N/A N/A V]
3744 16 N/A K, KA and V band test counts at position 114 N/A N/A V]
3760 16 N/A W and G band test counts at position 114 N/A N/A U
3776 16 N/A K, KA and V band test counts at position 115 N/A N/A U
3792 16 N/A W and G band test counts at position 115 N/A N/A V]
3808 16 N/A K, KA and V band test counts at position 116 N/A N/A U
3824 16 N/A W and G band test counts at position 116 N/A N/A U
3840 16 N/A K, KA and V band test counts at position 117 N/A N/A U
3856 16 N/A W and G band test counts at position 117 N/A N/A V]
3872 16 N/A K, KA and V band test counts at position 118 N/A N/A U
3888 16 N/A W and G band test counts at position 118 N/A N/A U
3904 16 N/A K, KA and V band test counts at position 119 N/A N/A U
3920 16 N/A W and G band test counts at position 119 N/A N/A V]
3936 16 N/A K, KA and V band test counts at position 120 N/A N/A V]
3952 16 N/A W and G band test counts at position 120 N/A N/A U
3968 16 N/A K, KA and V band test counts at position 121 N/A N/A U
3984 16 N/A W and G band test counts at position 121 N/A N/A V]
4000 16 N/A K, KA and V band test counts at position 122 N/A N/A U
4016 16 N/A W and G band test counts at position 122 N/A N/A U
4032 16 N/A K, KA and V band test counts at position 123 N/A N/A U
4048 16 N/A W and G band test counts at position 123 N/A N/A V]
4064 16 N/A K, KA and V band test counts at position 124 N/A N/A U
4080 16 N/A W and G band test counts at position 124 N/A N/A U
4096 16 N/A K, KA and V band test counts at position 125 N/A N/A U
4112 16 N/A W and G band test counts at position 125 N/A N/A V]
4128 16 N/A K, KA and V band test counts at position 126 N/A N/A U
4144 16 N/A W and G band test counts at position 126 N/A N/A U
4160 16 N/A K, KA and V band test counts at position 127 N/A N/A U
4176 16 N/A W and G band test counts at position 127 N/A N/A V]
4192 16 N/A K, KA and V band test counts at position 128 N/A N/A U
4208 16 N/A W and G band test counts at position 128 N/A N/A U
4224 16 N/A K, KA and V band test counts at position 129 N/A N/A V]
4240 16 N/A W and G band test counts at position 129 N/A N/A U
4256 16 N/A K, KA and V band test counts at position 130 N/A N/A V]
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Table 4.1.9 ATMS Diagnostic Packet User Data Fields (cont)

GSFC 429-05-02-42

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
4272 16 N/A W and G band test counts at position 130 N/A N/A U
4288 16 N/A K, KA and V band test counts at position 131 N/A N/A Y]
4304 16 N/A W and G band test counts at position 131 N/A N/A U
4320 16 N/A K, KA and V band test counts at position 132 N/A N/A U
4336 16 N/A W and G band test counts at position 13 2 N/A N/A U
4352 16 N/A K, KA and V band test counts at position 133 N/A N/A U
4368 16 N/A W and G band test counts at position 133 N/A N/A U
4384 16 N/A K, KA and V band test counts at position 134 N/A N/A V]
4400 16 N/A W and G band test counts at position 134 N/A N/A U
4416 16 N/A K, KA and V band test counts at position 135 N/A N/A U
4432 16 N/A W and G band test counts at position 135 N/A N/A U
4448 16 N/A K, KA and V band test counts at position 136 N/A N/A U
4464 16 N/A W and G band test counts at position 136 N/A N/A U
4480 16 N/A K, KA and V band test counts at position 137 N/A N/A U
4496 16 N/A W and G band test counts at position 137 N/A N/A U
4512 16 N/A K, KA and V band test counts at position 138 N/A N/A U
4528 16 N/A W and G band test counts at position 138 N/A N/A U
4544 16 N/A K, KA and V band test counts at position 139 N/A N/A U
4560 16 N/A W and G band test counts at position 139 N/A N/A U
4576 16 N/A K, KA and V band test counts at position 140 N/A N/A U
4592 16 N/A W and G band test counts at position 140 N/A N/A V]
4608 16 N/A K, KA and V band test counts at position 141 N/A N/A U
4624 16 N/A W and G band test counts at position 141 N/A N/A U
4640 16 N/A K, KA and V band test counts at position 142 N/A N/A U
4656 16 N/A W and G band test counts at position 142 N/A N/A V]
4672 16 N/A K, KA and V band test counts at position 143 N/A N/A V]
4688 16 N/A W and G band test counts at position 143 N/A N/A U
4704 16 N/A K, KA and V band test counts at position 144 N/A N/A U
4720 16 N/A W and G band test counts at position 144 N/A N/A V]
4736 16 N/A K, KA and V band test counts at position 145 N/A N/A U
4752 16 N/A W and G band test counts at position 145 N/A N/A U
4768 16 N/A K, KA and V band test counts at position 146 N/A N/A U
4784 16 N/A W and G band test counts at position 146 N/A N/A V]
4800 16 N/A K, KA and V band test counts at position 147 N/A N/A V]
4816 16 N/A W and G band test counts at position 147 N/A N/A U
4832 16 N/A K, KA and V band test counts at position 148 N/A N/A U
4848 16 N/A W and G band test counts at position 148 N/A N/A U
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4.1.4.6 Dwell Data

The ATMS instrument reports selected housekeeping telemetry channels at the same rate as a radiometric signal channel (up to
55.5 Hz) in the dwell packet. The telemetry item is commanded to be one of the following Data Word Numbers from the 4.1.4.4
Engineering Data — Health and Status packet:

GSFC 429-05-02-42

Data Word Number

Telemetry Mnemonic

210 25 SPA_P5V_A_VMON(SPA_P5V_B_VMON) thru G2_IF_PRT
30 to 47 RCVPS_A_PRT thru 2W_GND_A(2W_GND_B)
56 t0 72 SD_P5V_VMON thru SO MODE_ERRORS

The Dwell data packet, APID 517, is sent once every 8/3 seconds after a command request when the ATMS is in diagnostic mode. It
has a fixed length of 312 octets. The structure of APID 517 is illustrated in Figure 4.1-10 and the user data fields are listed in Table

4.1.10.

Bits
Octets

Value

Valid Range = 2-25, 30-47, 56-72.

ATMS Dwell Telemetry Packet VERSION Cc DATE:
_Fixed Packet Length 312 Octets -
< >

PACKET PRIMARY HEADER SECONDARY User Data Field
Verson Packet Identification Packet Sequence Packet HEADER ATMS Dwell Telemetry
No. Control (PSC) Length
Type Sec Hdr APID Sequence Sequence Start of Telemetry Dwell Dwell Dwell Sample No. Dwell
Indicato Flag Flags Count Data Item Word Sample Sample 3 to 147 Sample
r Number No. 1 No. 2 [, No. 148
3 1 1 11 2 14 16 64 16 16 16 2320 16
2 2 8 2 2 2 290 2
000 I 0o | 1 2054 11 \ | 0..0 1314 varies | \varies varies varies varies varies
This is the word number in the corresponding
0 = Telemetr Standalone Packet | [CCSDS Da )
y Secondary Header Y Housekeeping, LEO&A and Health and Status packets.
Packet Present Segmented

Figure 4.1-10 ATMS Dwell Packet Format
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Table 4.1.10 ATMS Dwell Packet User Data Fields

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name

0 16 N/A Telemetry Item Word # N/A N/A U
16 16 N/A Dwell Sample No. 1 N/A N/A U
32 16 N/A Dwell Sample No. 2 N/A N/A U
48 16 N/A Dwell Sample No. 3 N/A N/A U
64 16 N/A Dwell Sample No. 4 N/A N/A V]
80 16 N/A Dwell Sample No. 5 N/A N/A U
96 16 N/A Dwell Sample No. 6 N/A N/A ]
112 16 N/A Dwell Sample No. 7 N/A N/A U
128 16 N/A Dwell Sample No. 8 N/A N/A V]
144 16 N/A Dwell Sample No. 9 N/A N/A U
160 16 N/A Dwell Sample No. 10 N/A N/A U
176 16 N/A Dwell Sample No. 11 N/A N/A U
192 16 N/A Dwell Sample No. 12 N/A N/A V]
208 16 N/A Dwell Sample No. 13 N/A N/A U
224 16 N/A Dwell Sample No. 14 N/A N/A U
240 16 N/A Dwell Sample No. 15 N/A N/A U
256 16 N/A Dwell Sample No. 16 N/A N/A V]
272 16 N/A Dwell Sample No. 17 N/A N/A U
288 16 N/A Dwell Sample No. 18 N/A N/A V]
304 16 N/A Dwell Sample No. 19 N/A N/A V]
320 16 N/A Dwell Sample No. 20 N/A N/A V]
336 16 N/A Dwell Sample No. 21 N/A N/A U
352 16 N/A Dwell Sample No. 22 N/A N/A V]
368 16 N/A Dwell Sample No. 23 N/A N/A V]
384 16 N/A Dwell Sample No. 24 N/A N/A U
400 16 N/A Dwell Sample No. 25 N/A N/A U
416 16 N/A Dwell Sample No. 26 N/A N/A U
432 16 N/A Dwell Sample No. 27 N/A N/A V]
448 16 N/A Dwell Sample No. 28 N/A N/A U
464 16 N/A Dwell Sample No. 29 N/A N/A U
480 16 N/A Dwell Sample No. 30 N/A N/A U
496 16 N/A Dwell Sample No. 31 N/A N/A V]
512 16 N/A Dwell Sample No. 32 N/A N/A U
528 16 N/A Dwell Sample No. 33 N/A N/A V]
544 16 N/A Dwell Sample No. 34 N/A N/A U
560 16 N/A Dwell Sample No. 35 N/A N/A V]
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Table 4.1.10 ATMS Dwell Packet User Data Fields (cont)

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
576 16 N/A Dwell Sample No. 36 N/A N/A U
592 16 N/A Dwell Sample No. 37 N/A N/A V]
608 16 N/A Dwell Sample No. 38 N/A N/A U
624 16 N/A Dwell Sample No. 39 N/A N/A U
640 16 N/A Dwell Sample No. 40 N/A N/A U
656 16 N/A Dwell Sample No. 41 N/A N/A V]
672 16 N/A Dwell Sample No. 42 N/A N/A U
688 16 N/A Dwell Sample No. 43 N/A N/A V]
704 16 N/A Dwell Sample No. 44 N/A N/A U
720 16 N/A Dwell Sample No. 45 N/A N/A V]
736 16 N/A Dwell Sample No. 46 N/A N/A U
752 16 N/A Dwell Sample No. 47 N/A N/A U
768 16 N/A Dwell Sample No. 48 N/A N/A U
784 16 N/A Dwell Sample No. 49 N/A N/A U
800 16 N/A Dwell Sample No. 50 N/A N/A V]
816 16 N/A Dwell Sample No. 51 N/A N/A U
832 16 N/A Dwell Sample No. 52 N/A N/A U
848 16 N/A Dwell Sample No. 53 N/A N/A U
864 16 N/A Dwell Sample No. 54 N/A N/A V]
880 16 N/A Dwell Sample No. 55 N/A N/A U
896 16 N/A Dwell Sample No. 56 N/A N/A V]
912 16 N/A Dwell Sample No. 57 N/A N/A U
928 16 N/A Dwell Sample No. 58 N/A N/A V]
944 16 N/A Dwell Sample No. 59 N/A N/A U
960 16 N/A Dwell Sample No. 60 N/A N/A V]
976 16 N/A Dwell Sample No. 61 N/A N/A U
992 16 N/A Dwell Sample No. 62 N/A N/A U
1008 16 N/A Dwell Sample No. 63 N/A N/A U
1024 16 N/A Dwell Sample No. 64 N/A N/A V]
1040 16 N/A Dwell Sample No. 65 N/A N/A U
1056 16 N/A Dwell Sample No. 66 N/A N/A U
1072 16 N/A Dwell Sample No. 67 N/A N/A V]
1088 16 N/A Dwell Sample No. 68 N/A N/A V]
1104 16 N/A Dwell Sample No. 69 N/A N/A U
1120 16 N/A Dwell Sample No. 70 N/A N/A U
1136 16 N/A Dwell Sample No. 71 N/A N/A V]
1152 16 N/A Dwell Sample No. 72 N/A N/A U
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Table 4.1.10 ATMS Dwell Packet User Data Fields (cont)

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
1168 16 N/A Dwell Sample No. 73 N/A N/A U
1184 16 N/A Dwell Sample No. 74 N/A N/A V]
1200 16 N/A Dwell Sample No. 75 N/A N/A U
1216 16 N/A Dwell Sample No. 76 N/A N/A U
1232 16 N/A Dwell Sample No. 77 N/A N/A U
1248 16 N/A Dwell Sample No. 78 N/A N/A V]
1264 16 N/A Dwell Sample No. 79 N/A N/A U
1280 16 N/A Dwell Sample No. 80 N/A N/A V]
1296 16 N/A Dwell Sample No. 81 N/A N/A U
1312 16 N/A Dwell Sample No. 82 N/A N/A V]
1328 16 N/A Dwell Sample No. 83 N/A N/A U
1344 16 N/A Dwell Sample No. 84 N/A N/A U
1360 16 N/A Dwell Sample No. 85 N/A N/A U
1376 16 N/A Dwell Sample No. 86 N/A N/A U
1392 16 N/A Dwell Sample No. 87 N/A N/A V]
1408 16 N/A Dwell Sample No. 88 N/A N/A U
1424 16 N/A Dwell Sample No. 89 N/A N/A U
1440 16 N/A Dwell Sample No. 90 N/A N/A U
1456 16 N/A Dwell Sample No. 91 N/A N/A V]
1472 16 N/A Dwell Sample No. 92 N/A N/A U
1488 16 N/A Dwell Sample No. 93 N/A N/A V]
1504 16 N/A Dwell Sample No. 94 N/A N/A U
1520 16 N/A Dwell Sample No. 95 N/A N/A V]
1536 16 N/A Dwell Sample No. 96 N/A N/A U
1552 16 N/A Dwell Sample No. 97 N/A N/A V]
1568 16 N/A Dwell Sample No. 98 N/A N/A U
1584 16 N/A Dwell Sample No. 99 N/A N/A U
1600 16 N/A Dwell Sample No. 100 N/A N/A U
1616 16 N/A Dwell Sample No. 101 N/A N/A V]
1632 16 N/A Dwell Sample No. 102 N/A N/A U
1648 16 N/A Dwell Sample No. 103 N/A N/A U
1664 16 N/A Dwell Sample No. 104 N/A N/A V]
1680 16 N/A Dwell Sample No. 105 N/A N/A V]
1696 16 N/A Dwell Sample No. 106 N/A N/A U
1712 16 N/A Dwell Sample No. 107 N/A N/A U
1728 16 N/A Dwell Sample No. 108 N/A N/A V]
1744 16 N/A Dwell Sample No. 109 N/A N/A U
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Table 4.1.10 ATMS Dwell Packet User Data Fields (cont)

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Memonic Name Description OR OR Data Type
State Value State Name
1760 16 N/A Dwell Sample No. 110 N/A N/A U
1776 16 N/A Dwell Sample No. 111 N/A N/A U
1792 16 N/A Dwell Sample No. 112 N/A N/A V]
1808 16 N/A Dwell Sample No. 113 N/A N/A U
1824 16 N/A Dwell Sample No. 114 N/A N/A U
1840 16 N/A Dwell Sample No. 115 N/A N/A V]
1856 16 N/A Dwell Sample No. 116 N/A N/A V]
1872 16 N/A Dwell Sample No. 117 N/A N/A U
1888 16 N/A Dwell Sample No. 118 N/A N/A U
1904 16 N/A Dwell Sample No. 119 N/A N/A U
1920 16 N/A Dwell Sample No. 120 N/A N/A V]
1936 16 N/A Dwell Sample No. 121 N/A N/A U
1952 16 N/A Dwell Sample No. 122 N/A N/A U
1968 16 N/A Dwell Sample No. 123 N/A N/A V]
1984 16 N/A Dwell Sample No. 124 N/A N/A V]
2000 16 N/A Dwell Sample No. 125 N/A N/A U
2016 16 N/A Dwell Sample No. 126 N/A N/A U
2032 16 N/A Dwell Sample No. 127 N/A N/A U
2048 16 N/A Dwell Sample No. 128 N/A N/A V]
2064 16 N/A Dwell Sample No. 129 N/A N/A U
2080 16 N/A Dwell Sample No. 130 N/A N/A U
2096 16 N/A Dwell Sample No. 131 N/A N/A V]
2112 16 N/A Dwell Sample No. 132 N/A N/A V]
2128 16 N/A Dwell Sample No. 133 N/A N/A U
2144 16 N/A Dwell Sample No. 134 N/A N/A U
2160 16 N/A Dwell Sample No. 135 N/A N/A V]
2176 16 N/A Dwell Sample No. 136 N/A N/A V]
2192 16 N/A Dwell Sample No. 137 N/A N/A U
2208 16 N/A Dwell Sample No. 138 N/A N/A U
2224 16 N/A Dwell Sample No. 139 N/A N/A V]
2240 16 N/A Dwell Sample No. 140 N/A N/A V]
2256 16 N/A Dwell Sample No. 141 N/A N/A U
2272 16 N/A Dwell Sample No. 142 N/A N/A U
2288 16 N/A Dwell Sample No. 143 N/A N/A V]
2304 16 N/A Dwell Sample No. 144 N/A N/A V]
2320 16 N/A Dwell Sample No. 145 N/A N/A U
2336 16 N/A Dwell Sample No. 146 N/A N/A U
2352 16 N/A Dwell Sample No. 147 N/A N/A U
2368 16 N/A Dwell Sample No. 148 N/A N/A U
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4.1.4.7 Memory Dump

Memory Dump packets (APID 524) are generated in response to a memory dump command. To confirm a memory load, the
operator can compare the Memory Dump contents to what was loaded or calculate a 16-bit checksum of the load, send a Memory
Checksum Command to have ATMS return its checksum of the received load and then compare the ground calculated checksum
with the one ATMS calculated. The checksum is defined as the 16-bit sum of the 16-bit words over the memory range with the
overflow discarded. The memory dump command can request memory from program RAM, data RAM, an I/O address, or the SDE.
The ATMS Memory Interface technical memo, TM-04-161A, discussed these sections of the ATMS memory in greater detail. A
memory dump request can request any size dump up to and including a complete dump of any one of the ATMS memory locations.
The first memory dump packet user data field contains the type of memory, the memory start address, number of words to follow in
the dump, and the actual memory data (contents of the memory data field). The packet is variable in length (up to 1024 octets) with
an integral even number of octets. The Start of Scan field (Secondary Header) in the memory dump packet indicates the time the
dump packet was created.

Multiple dump packets are needed in order to retrieve the sections of memory larger than 1002 octets. For dumps larger than 1002
octets, all packets will be flagged as standalone and have secondary header timestamps with the time each individual packet was
created. The Number of Words to Follow field always indicates the total number of words remaining in the dump. Since the CCSDS
recommendations for grouped packets is not employed for the multiple packet dump (Packet Sequence Flag will always indicate
standalone packets), sequencing of packets can be accomplished using either one or both the Packet Sequence field (Packet
Sequence Control) and/or the Start of Scan field (Secondary Header). Alternatively, larger blocks of memory may be dumped via
multiple dump requests for 1002 octets or less. Each dump packet will then be of the format shown in Figure 4.1-11.

The maximum rate of memory dump packets is limited to 30 kbps, the maximum ATMS rate for mission data. Memory dump packets

are sent at a rate that will not exceed the 30 kbps rate when combined with other ATMS mission data. The packet structure of APID
524 is illustrated in Figure 4.1-11 to Figure 4.1-14 and the user data fields are listed in Table 4.1.11.
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STANDALONE PACKET
Variable Packet Length: up to 1024 Octets

<&
<

v

PACKET PRIMARY HEADER SECONDARY User Data Field
Verson Packet Identification Packet Sequence Packet HEADER ATMS Memory Dump
No. Control (PSC) Length
Type Sec Hdr APID Sequence | Sequence Start of Type Memory Number of Words Memory Data Field
Indicator Flag Flags Count Scan Start to Follow
Address TOTAL
Bits 3 1 1 11 2 14 16 64 2 30 32 up to 8016 8192
Octets 2 2 2 8 4 4 up to 1002 1024
Value 000 I 0 | \ 1 I 20Cy¢ 11, | 0..0 varies varies varies \| varies varies varies
\{ |ll = Standalone Packet | 0=Prog
0 = Telemetry Secondary Header CCSDS Day 1=Data
Packet Present ‘ Segmented 2=110
3=SDE

Figure 4.1-11 ATMS Memory Dump Standalone Packet Format

INITIAL PACKET
Fixed Packet Length: 1024 Octets

<
<

v

PACKET PRIMARY HEADER SECONDARY User Data Field
Verson Packet Identification Packet Sequence Packet HEADER ATMS Memory Dump
No. Control (PSC) Length
Type Sec Hdr APID Sequence | Sequence Start of Type Memory |Number of Words to| Memory Data Field
Indicator Flag Flags Count Scan Start Follow
Address TOTAL
Bits 3 1 1 11 2 14 16 64 2 30 32 8016 8192
Octets 2 2 2 8 4 4 1002 1024
Value 000 | 0 I‘ 1 | 20Cy, 11, I 0..0 3F9:¢ \ varies varies \I varies varies varies
\| |11 = Standalone Packet 0=Prog
0 = Telemetry Secondary Header CCSDS Day 1=Data
Packet Present Segmented 2=1/0
3=SDE

Figure 4.1-12 ATMS Memory Dump Initial Packet Format
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FOLLOW-ON PACKET
Fixed Packet Length: 1024 Octets

<&
<

v

PACKET PRIMARY HEADER SECONDARY User Data Field
Verson Packet Identification Packet Sequence Packet HEADER ATMS Memory Dump
No. Control (PSC) Length
Type Sec Hdr APID Sequence | Sequence Start of Memory Data Field
Indicator Flag Flags Count Scan
TOTAL
Bits 3 1 1 11 2 14 16 64 8080 8192
Octets 2 2 2 8 1010 1024
value 000 0 [, 1 [ 20c. 11\ | varies 3F9,¢ varies varies
0 = Telemetry Secondary Header 11 = Standalone | [ccsDps pay
Packet Present Packet | Segmented
Figure 4.1-13 ATMS Memory Dump Follow-on Packet Format
FINAL PACKET
< Variable Packet Length: up to 1024 Octets >
PACKET PRIMARY HEADER SECONDARY User Data Field
Verson Packet Identification Packet Sequence Packet HEADER ATMS Memory Dump
No. Control (PSC) Length
Type Sec Hdr APID Sequence | Sequence Start of Memory Data Field
Indicator Flag Flags Count Scan
TOTAL
Bits 3 1 1 11 2 14 16 64 up to 8080 8192
Octets 2 2 2 8 up to 1010 1024
Value 000 0 \ 1 20Cq¢ 11\ | varies varies varies varies
0 = Telemetry Secondary Header 11 = Standalone | [ccsDs Day
Packet Present Packet | Segmented
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Table 4.1.11 ATMS Memory Dump Packet User Data Fields

Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit o Memonic Name Description OR OR Data Type
State Value State Name

1y PTo
1 Data
2 [l[e]

0 2 N/A Memory Dump Type 3 SDE B

2 30 N/A Start Address of Memory Dump N/A N/A U

32 32 N/A Number of 16-bit Words to Follow N/A N/A U

64 variable N/A Memory Data Field N/A N/A U

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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4.1.4.8 Test Packet

GSFC 429-05-02-42

When commanded, ATMS will output one Test packet every time it is polled (12 Hz) until disabled by command. The Test packet
consists of a packet header with APID 514 and a fixed data pattern of 250 ‘CC’ hex characters for a total of 256 bytes. Figure 4.1-15

shows the format of the ATMS Test Packet.

User Data Field

PACKET PRIMARY HEADER
Verson Packet Identification Packet Sequence Packet Test Pattern
No Type Sec Hdr APID Sequence | Sequence Length
Indicator Flag Flags Count TOTAL
Bits 3 1 1 11 2 14 16 2000 2048
Octets 2 2 2 250 256
valuel o000 |, o | 0 oxeo02 11 varies | 0x00F9 repeating 0xCC

[Telemetry Packet |

Secondary Header
Not Present

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.

Figure 4.1-15 ATMS Test Packet Format
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4.2 CRIS

4.2.1 Introduction

The Crosstrack Infrared Sounder (CrlS), shown in Figure 4.2-1, is a dynamically aligned
Michelson interferometer covering 3 bands over a spectral range of 3.92 um to 15.38 um
(650 cm™ to 2550 cm™). The 8-second cross-track scan is controlled by a step-and
settle-positioning system with 30 earth scene positions centered about nadir. Double-
sided interferograms are collected from 9 fields of view (FOV) in a 3x3 array
configuration at each position or field of regard (FOR) as shown in Figure 4.2-2.

Figure 4.2-1 CrlS Drawing of the Instrument

The CrlS’s mission is to collect upwelling infrared spectra at very high spectral
resolution, and with excellent radiometric precision. This data is then merged with
microwave data collected by the Advanced Technology Microwave Sounder (ATMS) to
construct highly accurate temperature, moisture, and pressure profiles of the earth’s
atmosphere. Collectively, the CrlS and the ATMS sensors are referred to as the
Crosstrack Infrared and Microwave Sounding Suite (CrIMSS).

The CrlS sensor system produces three key EDRs:

= Atmospheric Vertical Moisture Profiles
= Atmospheric Vertical Temperature Profiles
= Atmospheric Vertical Pressure Profiles

4.2.2 Instrument Function

Figure 4.2-3 shows an optical path of radiation through the CrIS modules. Figure 4.2-4
shows an exploded view of the CrlS modules. The optical bench module provides the
structural anchor for telescope, interferometer (IM), aft optics, detector cooler, and
detector preamplifier modules (listed as the super module in Figure 4.2-4). The Scene
Selection Module (SSM) contains the scan mirror, mirror baffle, bearings, cross-track
and in-track scan motors and position sensors, scan electronics, earth radiators, and
space radiators. The Internal Calibration Target (ICT), equipped with precision
temperature sensors, emits a radiance standard for the calibration of the CrIS data
Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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measured by the CrlS once every scan over the entire range of spectral bands. The
Processing and Control Electronics (PCE) Module controls all sensor operations by
processing Interferometer and SSM Commands and data, processing mission data
(interferograms), collecting sensor health and status telemetry, controlling sensor
temperatures, managing sensor power, and processing spacecraft commands and
transmitting data.

0.963 degrees 1.1 degrees

‘_

1.024 degrees

. 0.897 degrees

Figure 4.2-2 CrlS Field of Regard About Nadir and 9 Field of Views (FOVs are
depicted on the Earth; the anti-sun direction is to the left; the velocity direction is
downward.)

|
I
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Figure 4.2-3 CrlIS Signal Radiance Flow to Detectors
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Figure 4.2-4 CrlS Modules (Exploded View)

The SSM directs Earth scene and calibration radiance into CrlS optical modules. Figure
4.2-5 shows the scene viewed by CrlS, which consists of 30 steps of 3.33 degrees each

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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with 0.167-second dwell time reaching full £48.3-degree scene coverage. The 3 x 3
array of 14 km diameter CrIS FOV undergoes a rotation during the cross-track scan and
grows to maximum of 49 x 31 km ellipses as the scan progresses away from nadir. The
SSM views the scene, space and internal calibration target every 8 seconds. The scan
system also includes in-track velocity compensation.

Earth Scene

Sample #1 \

Earth Scene

/ Sample #30 Nadir

48.333 degrees

48.333 deagr

Figure 4.2-5 CrlIS Scene View: 30 Steps per 8 Second Scan

After the SSM, the Telescope Module delivers incoming radiation to the Aft Optics
Module which divides the input into SWIR, MWIR, and LWIR bands with LWIR Dichroic
and MWIR Dichroic beamsplitters. The Interferometer Module (IM) consists of the
Beamsplitter-Compensator Assembly, the porchswing assembly moving the mirror to
induce an optical path difference (OPD), the Dynamic Alignment (DA) assembly
compensating for the minimal tilt between the two arms of the interferometer, the
metrology laser and neon sources and detection assembly for wavelength calibration
and metrology determining the OPD between the moving and fixed mirrors and the
direction of the mirror movement, electronics providing command, control, and
housekeeping for the interferometer, sampling the IR detectors, controlling the
porchswing, DA and metrology systems, and the structure to maintain alignment
between the components in the thermal and vibration environment and to interface to the
sensor. The LW, MW, and SW spectral range, resolution and maximum path difference
(MPD) are given in Table 4.2.1.

Table 4.2.1 CrlIS Spectral Band Coverage and Resolution

Band Spectral Spectral Band Width Resolution MPD
Range Range [cm] [cm] [cm]
[cm'] [Hm-]
LW 650-1095 15.4-9.1 445 0.625 0.8
MW 1210-1750 8.3-5.7 540 1.25 0.4
SW 2155-2550 4.6-3.9 395 2.5 0.2

The Controller circuit card assembly (CCA) forms part of the IM Electronics. It contains
servo controllers for the interferometer mechanisms: porchswing (PS), dynamic
alignment x (DAX), and dynamic alignment y (DAy) and a temperature controller used to
control the temperature of the interferometer's laser diode. The Controller CCA provides
the PCE clock, timing, and serial command and telemetry interface. The timing function
synchronizes PS travel with the PCE provided 400mS sync, generates and outputs a
timing signal to the PCE that indicates proper synchronization for sampling IR data, and
responds to the PCE provided reset signal for proper start up initialization. The serial
command and telemetry function receives, parses, and distributes PCE generated
commands and gathers telemetry data. Finally, the Controller CCA provides
interferometer system control such as the DA search mode routines, proper transitioning

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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between DA coarse acquisitioning and DA servo control, and health and safety
monitoring and control.

The CrIS PCE houses the Instrument Flight Computer (IFC), Housekeeping CCA, Signal
Processing CCA's, FireWire Command & Data Bus interface, and the Power Supply
Assembly. The IFC exchanges command and data with the spacecraft over the 1394a
serial interface bus and interfaces internally with the SSM and IM. In addition, the IFC
controls the CrlS functions by communicating with the Housekeeping and Signal
Processing CCAs and manages sensor power by switching power supplies and by
providing all power supply converters with a common sync frequency. The Signal
Processing CCA is comprised of three major subsystems — the Preamp Electronics, the
IR Signal Processing electronics and the FIR Filter electronics — to amplify, bandpass
limit, digitize, and process interferograms of scene radiance recorded by the CrIS. It
also performs analog anti-alias filtering, interferogram digitization, impulse/noise
detection/correction, digital FIR filtering, decimation, ZPD location estimation, generation
of data quality flags, commandable analog IR gain control and the provision of key
telemetry and commandable sampling electronics delay matching. There are three
Signal Processing CCAs, one for each FPA of the three wavelength bands, i.e. SWIR,
MWIR, and LWIR. Each FPA has 9 detectors producing 9 interferograms for each FOR.
The interferogram processing is shown in Figure 4.2-6.
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Detector —~— > ADC Clipping
¥ real

!
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Interferogram | {ix) ering
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conw.fex

Engineering Data Signal ID/QC Data Downlinked
Once per 4 minutes o G start time (UTC) to Earth
*Sit frim farmat data sFOR index (0-31) Bit —ie—
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LS parameters for 54 channels «Swaep direction i %R
+Z1l5 mounting angles +7P0 min, max & position
+L05 angles for each FOW *Cluality control flags p| Interte o grams

| mpulse noise count Pacln_;t
Eﬂﬂﬂdll’g hl'l . alibration E
% Data

f
Once per B geconde

*_asar diode termperatura/Zurient
+|CT, B, Scan miror
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Figure 4.2-6 CrlS Functional Flow of Space Processing
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The Structure Module consists of the primary sensor structure, the interface for mounting
to the isolation module, the module interfaces, and the thermal control surfaces, heaters
and electronics. The Deployable Cooler Cover, a retractable metalized film cover,
provides contamination protection for the Passive Radiant Cooler Module. The cooler
cover mounts directly to the CrIS sensor Structural Module. A pair of redundant limit
switches is integrated into the cover mechanism to give positive indication of proper
cover retraction and stowage. The door is controlled by the PCE.

4.2.3 Modes and Packet Structure
The CrlS functional modes are:

OFF
Survival
Safe
Diagnostic
Operational
Outgas

The Processing and Control Electronics (PCE) Flight Software modes and their
transitions are shown in Figure 4.2-7. Software controls the instrument mode transitions.
Aside from the "Sensor Safe" command, there is no single command that changes the
CrlS Instrument from one mode to another.

/_ﬂ—'———_h\ .
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E
HFE-HORE SAFEMODE

Eerly Orbic Checkout
Tioatibestondiag

OPERATIOMAL
FMODE

AUTO = Adtanemous bMode Transition

OUTGEAS MOODE
EXT= haode Tiarsition Dua to External Command
Avibowtoar out s

Figure 4.2-7 CrlS Modes and Mode Transitions

Within these modes the functions of activation and checkout for the CrlS sensor are
supported. Activation refers to CrIS turn-on, and subsequent component warm up, or
cool down, to operating temperatures. Activation terminates when all instrument
temperatures, biases, and currents have stabilized within specified operational limits.
For CrlS, this refers to a period of time, rather than a different state of the instrument.
Activation also includes the opening of the cooler door cover.

Table 4.2.2 lists all the X-band unique packets output by the CrIS.
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Table 4.2.2 CrlS Mission Data Packet Types

GSFC 429-05-02-42

VC APID, Telemetry Packet Data Rate (bps) by Mode Downlink Packet
ID Name : : _ Size
Operational | Diagnostic | HRD | SMD (octets)
0 1280 Instrument HK Note 1 Note 1 4 4 Note 1
Telemetry Sub-Packet
#1, Note 1
0 1281 Instrument HK Note 1 Note 1 v v Note 1
Telemetry Sub-Packet
#2, Note 1
0 1282 Instrument HK Note 1 Note 1 v v Note 1
Telemetry Sub-Packet
#3, Note 1
0 1283 Instrument HK Note 1 Note 1 v v Note 1
Telemetry Sub-Packet
#4, Note 1
0 1284 Instrument HK Note 1 Note 1 4 v Note 1
Telemetry Sub-Packet
#5, Note 1
0 1285 Instrument HK Note 1 Note 1 v v Note 1
Telemetry Sub-Packet
#6, Note 1
0 1286 Instrument HK Note 1 Note 1 v v Note 1
Telemetry Sub-Packet
#7, Note 1
0 1287 Instrument HK Note 1 Note 1 4 4 Note 1
Telemetry Sub-Packet
#8, Note 1
0 1288 LEO&A, Note 1 Note 1 Note 1 4 4 Note 1
6 1289 Eight Second 560 560 4 4 560
Science/Calibration
Telemetry Packet
6 1290 Four Minute 257.7 257.7 v v 7730
Engineering Telemetry
Packet
21 1291 HK Telemetry Dwell 39520 v 988
Packet
21 1292 SSM Telemetry Dwell 46000 v 1150
Packet
21 1293 IM Telemetry Dwell 46000 v 1150
Packet
8 1294 LW Diagnostic 1684240 v 42106*
Interferogram Packet (Note 2)
8 1295 MW Diagnostic 869520 4 21738*
Interferogram Packet (Note 2)
8 1296 SW Diagnostic 441680 4 11042*
Interferogram Packet (Note 2)
6 1315 LW 1 Earth Scene 74820 4 4 2494+
6 1316 LW 2 Earth Scene 74820 4 4 2494+
6 1317 LW 3 Earth Scene 74820 4 4 2494+
6 1318 LW 4 Earth Scene 74820 4 4 2494+
6 1319 LW 5 Earth Scene 74820 4 4 2494**
6 1320 LW 6 Earth Scene 74820 4 4 2494**
6 1321 LW 7 Earth Scene 74820 4 4 2494+
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6 1322 LW 8 Earth Scene 74820 v v 2494**
6 1323 LW 9 Earth Scene 74820 v v 2494**
6 1324 MW 1 Earth Scene 50700 v v 1690**
6 1325 MW 2 Earth Scene 50700 v v 1690**
6 1326 MW 3 Earth Scene 50700 v v 1690**
6 1327 MW 4 Earth Scene 50700 v v 1690**
6 1328 MW 5 Earth Scene 50700 v v 1690**
6 1329 MW 6 Earth Scene 50700 v v 1690**
6 1330 MW 7 Earth Scene 50700 v v 1690**
6 1331 MW 8 Earth Scene 50700 v v 1690**
6 1332 MW 9 Earth Scene 50700 v v 1690**
6 1333 SW 1 Earth Scene 15060 v v 502**
6 1334 SW 2 Earth Scene 15060 v v 502**
6 1335 SW 3 Earth Scene 15060 v v 502**
6 1336 SW 4 Earth Scene 15060 v v 502**
6 1337 SW 5 Earth Scene 15060 v v 502**
6 1338 SW 6 Earth Scene 15060 v v 502**
6 1339 SW 7 Earth Scene 15060 v v 502**
6 1340 SW 8 Earth Scene 15060 v v 502**
6 1341 SW 9 Earth Scene 15060 v v 502**
6 1342 LW 1 Deep Space 4988 v v 2494**
6 1343 LW 2 Deep Space 4988 v v 2494**
6 1344 LW 3 Deep Space 4988 v v 2494**
6 1345 LW 4 Deep Space 4988 v v 2494**
6 1346 LW 5 Deep Space 4988 v v 2494**
6 1347 LW 6 Deep Space 4988 v v 2494**
6 1348 LW 7 Deep Space 4988 v v 2494**
6 1349 LW 8 Deep Space 4988 v v 2494**
6 1350 LW 9 Deep Space 4988 v v 2494**
6 1351 MW 1 Deep Space 3380 v v 1690**
6 1352 MW 2 Deep Space 3380 v v 1690**
6 1353 MW 3 Deep Space 3380 v v 1690**
6 1354 MW 4 Deep Space 3380 v v 1690**
6 1355 MW 5 Deep Space 3380 v v 1690**
6 1356 MW 6 Deep Space 3380 v v 1690**
6 1357 MW 7 Deep Space 3380 v v 1690**
6 1358 MW 8 Deep Space 3380 v v 1690**
6 1359 MW 9 Deep Space 3380 v v 1690**
6 1360 SW 1 Deep Space 1004 v v 502**
6 1361 SW 2 Deep Space 1004 v v 502**
6 1362 SW 3 Deep Space 1004 v v 502**
6 1363 SW 4 Deep Space 1004 v v 502**
6 1364 SW 5 Deep Space 1004 v v 502**
6 1365 SW 6 Deep Space 1004 v v 502**
6 1366 SW 7 Deep Space 1004 v v 502**
6 1367 SW 8 Deep Space 1004 v v 502**
6 1368 SW 9 Deep Space 1004 v v 502**
6 1369 LW 1 Internal 4988 v v 2494**
Calibration Target
6 1370 LW 2 Internal 4988 v v 2494**
Calibration Target
6 1371 LW 3 Internal 4988 4 4 2494+
Calibration Target
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6 1372 LW 4 Internal 4988 4 4 2494+
Calibration Target
6 1373 LW 5 Internal 4988 v v 2494**
Calibration Target
6 1374 LW 6 Internal 4988 4 v 2494**
Calibration Target
6 1375 LW 7 Internal 4988 4 4 2494**
Calibration Target
6 1376 LW 8 Internal 4988 4 4 2494**
Calibration Target
6 1377 LW 9 Internal 4988 4 4 2494**
Calibration Target
6 1378 MW 1 Internal 3380 4 4 1690**
Calibration Target
6 1379 MW 2 Internal 3380 4 4 1690**
Calibration Target
6 1380 MW 3 Internal 3380 4 4 1690**
Calibration Target
6 1381 MW 4 Internal 3380 v v 1690**
Calibration Target
6 1382 MW 5 Internal 3380 4 4 1690**
Calibration Target
6 1383 MW 6 Internal 3380 4 4 1690**
Calibration Target
6 1384 MW 7 Internal 3380 4 4 1690**
Calibration Target
6 1385 MW 8 Internal 3380 4 4 1690**
Calibration Target
6 1386 MW 9 Internal 3380 4 4 1690**
Calibration Target
6 1387 SW 1 Internal 1004 v v 502**
Calibration Target
6 1388 SW 2 Internal 1004 4 4 502%*
Calibration Target
6 1389 SW 3 Internal 1004 4 4 502+
Calibration Target
6 1390 SW 4 Internal 1004 4 4 502%*
Calibration Target
6 1391 SW 5 Internal 1004 4 4 502%*
Calibration Target
6 1392 SW 6 Internal 1004 4 4 502+
Calibration Target
6 1393 SW 7 Internal 1004 4 v 502**
Calibration Target
6 1394 SW 8 Internal 1004 4 4 502**
Calibration Target
6 1395 SW 9 Internal 1004 v v 502**
Calibration Target
21 1397 Memory Dump variable v Up to
32792
8 1398 Test Packet, Note 1 256 v 256
1. Documented in the NPP Command and Telemetry Handbook
2. Data Rate for APIDs 1294-1296 assumes 40 packets per scan are output. It is possible
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*  The maximum size of the diagnostic packets is 42618 octets.
**  The maximum size of these packets is 4734 octets.

4.2.3.1 Off Mode

In the OFF mode, the CrIS receives no external power for operation, including survival
heater power. CrlS OFF mode is used for ground storage and transportation, launch,
and spacecraft power crisis situations.

4.2.3.2 Survival Mode

Instrument operational power will be off but spacecraft will supply power to instrument
survival or warm up heaters. In survival mode, the spacecraft is responsible for
sampling critical instrument temperatures via the instrument passive analog temperature
sensors. Normal instrument telemetry is not available with operational power off.

4.2.3.3 Safe Mode

The safe mode is an intermediate state between OFF/Survival mode and the other
modes. In the safe mode the CrIS sensor is partially powered up and operating.
Housekeeping telemetry, science/calibration telemetry and engineering packets are
produced and transmitted in the safe mode, however no science data are produced.

4.2.3.4 Diagnostic Mode

Diagnostic mode capability is initiated by the ground or Spacecraft to operate the CrlS in
manner outside of the other standard modes. In the diagnostic mode, the CrlIS is
capable of operation and supports the following:

1. Normal transition between the safe mode and the operational mode.

2. Early on-orbit checkout to verify the operability of the CrlS sensor. This is done
via an ability to transmit raw undecimated interferograms, and to dwell on
selected telemetry points so as to transmit data from these points at a high rate.

3. Support troubleshooting and/or instrument characterization.

4. Software uploads.

To support early orbit checkout and anomaly resolution, CrlS can selectively disable any
on-orbit processing operation that modifies (i.e. combines or compresses) raw data in
any manner.

In the diagnostic mode, CrIS transmits undecimated interferograms instead of science
packets. Also, CrlS may provide up to six channels of high data rate telemetry at a
combined rate of 3200 samples per second from the Housekeeping CCA. When in
diagnostic mode, up to six channels of the high rate telemetry defined in Section 4.2.4.5
can be transmitted.

CrIS accommodates the specified diagnostic mode by receipt of a command or series of
commands that set up the desired diagnostic data output. Dwells are externally
commanded for instrument anomaly resolution. The instrument has the capability to
dwell (multiple samples per second) on particular telemetry measurands, as required to
support ground diagnostic investigations. Telemetry dwell is a ground-initiated process.

4.2.3.4.1 Initialization Stabilization Submode

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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The CrlIS Initialization sub-mode is a part of the Activation procedure. In this sub-mode,
additional sequences of Built-In Tests are run, checking the functionality of the Scene
Selection Module, Interferometer, and Detectors. When Diagnostic BIT is running,
mission data transmission is not required, however the capability of transmitting an
undecimated interferogram is provided. The BIT result is reported via telemetry to the
spacecraft upon completion of the BIT.

4.2.3.5 Operational Mode

When in the operational mode, the CrIS sensor is collecting mission and calibration data
in its normal operating mode (i.e., continuous 8-second cross-track scans), and is
capable of meeting all sensor performance requirements. The instrument transmits
science, health, and status data to the spacecraft. The CrlIS is fully functional, providing
all data originating within the instrument, necessary to produce application packets.

4.2.3.6 Outgas Mode

The outgas mode provides the function of purging contaminants from the CrlS sensor,
by heating portions of the sensor to elevated temperatures. This mode is essentially the
same as the instrument safe mode. No science data are collected while in this mode.
The CrlS housekeeping, science/calibration and engineering packets are transmitted
during this mode.

4.2.4 Mission Data

The CrlS generates mission data on a regular 8-sec scan cycle. The 8-second scan is
broken into forty 200 msec epochs beginning with the 8-sec synchronization pulse from
the spacecraft. During proper synchronization, the pulse begins the observation of the
first of thirty Earth Scenes. After 30 epochs observing the Earth, the CrlS uses one
epoch to slew to the Deep Space view, two epochs to collect calibration interferograms
of Deep Space, two epochs to slew to the ICT and two epochs collecting calibration
inteferograms of the ICT. During the final three epochs, the CrIS transitions from
observing the ICT to the first Earth Scene again. The CrlS scan sequence is shown in
Figure 4.2-8.

30 Earth Slewto Space | Dwellat Space | Slewto ICT | Dwellat ICT | Slewto Earth
Samples Cal Location Cal Location Location Cal Location Sample #1
0.0 6.0 6.2 6.6 7.0 74

(Sync)

Figure 4.2-8 CrlIS Normal Cross-track Scan Sequence (Timing in seconds)

All interferogram packets are formatted alike, though different APIDs contain Earth,
Deep Space and ICT views. In Operational mode, the CrlS generates a set of 27
packets for each observing epoch. In Diagnostic Mode, only 3 packets (one per band)
instead of 27 are output for each observing epoch. For interferogram packets, the UTC
formatted timestamp in the secondary header (Table 4.1.3) indicates the time at the end
of the interferogram sweep (+/- 1 msec). The time of the center of the Interferogram
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sweep can be determined by post-processing the UTC timestamp utilizing the timestamp
bias parameter contained in the Engineering packet.

In addition to the interferogram packets, the CrlS outputs one Science Telemetry Packet
per scan, an Engineering packet every 30 scans, 8 LEO&A and 8 housekeeping
telemetry packets per scan in Operational Mode. In Diagnostic Mode, the CrIS
generates Dwell packets every epoch (40 times per scan or every 200 msec) when
requested. When a Memory Dump is requested, packets will come out every 200 msec
until the total amount of data requested has been dumped (up to 40 times per scan).
The NPP C&T Handbook describes the LEO&A and Housekeeping packet contents. For
packets other than interferogram packets, the UTC formatted timestamp in the
secondary header (Table 4.1.3) indicates the time the packet is generated.

Packet formats comply with the CCSDS Standards, as tailored for NPOESS use per the
FT1394 System IRD. The CCSDS packet fields are in big-endian byte order.

42.4.1 Science Data

The CrlIS outputs Earth Scene data in APIDs 1315 through 1341 thirty times (once per
Earth Scene FOR) every 8 second scan when in Operational Mode. The 30 FORs are
output at 200 msec intervals within the scan. The fixed length packets are configurable
because the number of samples is fixed for each band and the size of each sample is
configurable by command. The default sizes are below and the maximum sizes are
included in the footnotes to Table 4.2.2.

Table 4.2.3 CrIS Operational Interferogram Samples by IR Band

IR Band Post Processing Bits (for | Number of Samples
each | and Q) (for each | and Q)
LW 18 866
MW 17 530
SW 15 202

In Operational Mode, each IR band’s interferogram samples a different number of
complex numbers (see Table 4.2.3). The bit size of each sample after filtering and
decimation but before bit trimming differs between bands. These data then pass through
the programmable bit trimming process. The bit trimming for each band is divided into
up to 16 zones, each with its unique bit trimmed sample length. The start and stop bit of
the 40-bit filter response accumulator (defining the trimmed length) and the boundary of
each zone is included in the Engineering Packet. Table 4.2.4 documents the default
trimmed lengths for the default zones of the LW, MW and SW packets. The bits not
used in the last 16-bit word of the | data block and Q data block are filled with zeros.

Figure 4.2-9 shows the format of all Interferogram Packets. The figure labels the packet
length as variable because the fixed length packets are configurable and the nine APIDs
associated with one IR band may be configured differently than nine APIDs of another IR
Band. Table 4.2.5 lists the contents of the User Data field of the Interferogram Packet.

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.2.4 CrIS Default Bit Trimming Output

429-05-02-42

Lw MW SW
End Sample Bit End Sample Bit End Sample Bit
Sample Length Sample Length Sample Length
Index Index Index
Zone 1 30 10 199 11 64 6
Zone 2 137 12 330 17 137 15
Zone 3 298 10 530 11 202 6
Zone 4 352 11
Zone 5 406 12
Zone 6 459 18
Zone 7 514 12
Zone 8 567 11
Zone 9 728 10
Zone 10 836 12
Zone 11 866 10
Total 9837 x 2 = 19674 6616 x 2 = 13232 1869 x 2 = 3738
Interferogram
Bits
Total 1230 x 2 = 2460 828 x 2 = 1656 234 x 2 = 468
Interferogram
Bytes (after
zero fill)
Total Packet 2460 + 14 + 20 = 2494 1656 + 14 + 20 = 1690 468 + 14 + 20 = 502
Bytes,
including
header

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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CrlS Interferogram Packet VERSION B DATE
PACKET DRIMARY HEADER SECONDARY User Data Field
Verson No. Packet Identification Packet Sequence Packet HEADER Cris Interferogram Header Tnterferogram
Type Sec HAr APID Sequence | Sequence Length Start of | PCE App |Instrument] Scan Scan Impulse ZPD ZPD Number of | Filter Filter |Number of |Detector I|Detector O
Indicator Flag Flags Count Scan FSW D Informatio| Status Noise [Amplitude| Location | Convert Status Status I Words Data Data
Version n Flags Count Pulses Upper Lower |[after Bit
Register | Register | Trimming
TOTAL
Bits 3 1 1 11 2 14 16 64 11 5 16 16 16 16 16 16 16 16 16 varies varies varies
Octets 2 2 2 8 > 2 2 2 2 2 2 2 2 2 varies varies varies
Value 000 , 0 1 varies 11 varies varies varies varies varies varies varies varies varies varies varies varies varies varies varies varies
Secondary

Header Present;

Figure 4.2-9

CrlIS Interferogram Packet Format

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Table 4.2.5

CrlS Interferometer Packet User Data Fields

GSFC 429-05-02-42

Check the NPP CCR website at https://cicero.eos.nasa.gov/npp to verify that this Is the correct version prior to use.
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Bit Units Conversion Coefficients (formula or C5,C4,C3,C2,C1,C0)
Start Bit Size Mnemonic Name Description or or Data Type
State Value State Name
0 11 INF_SWI1ES_PCEAppFSWVer PCE Application FSW Version N/A N/A U
11 5 INF_SWI1ES_InstrumentID Instrument 1D N/A N/A U
0 ICT
1-30 Earth Scene #
31 Deep S