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12/21/94 CHANGE NOTES

This first fully integrated issue of the GLL Phase 2 3-280 Telemetry Specification
encompasses the sequential implementation of ECRs 35557, 35565, 35566, 35567, 35581,
35582, 35587 and 35593 to the 09/03/93 issue of the GLL Phase 1 3-280 Telemetry
Specification.

Because these ECRs resulted in changes to 80+ percent of the pages in the baseline 3-
280 document, no change line indications have been utilized in this initial phase 2 3-280 release.
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08/15/95

This issue retires all versions for Appendix C and supersedes previous distribution for
Appendix D.

The major area of change in this update lies in Section 3.10 which provides the details of
GLL Phase 2 Packetized Telemetry. Within 3.10 the sub-areas of interest are:

p. D-90 thru D-98 - Overview and Downlink Descriptions
p. D-99 thru D-1370 - Detailed Packet Definitions
p. D-137p thru D-137u - Operating Modes & Controls
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Al1.0 SCOPE

This document establishes the Galileo (GLL) Orbiter requirement
for telemetry measurements.

A2.0 TELEMETRY FRAME FORMAT COMPONENTS

A2.1 General
The following paragraphs contain the structure and contents of the
elements comprising the various data formats found in GLL-3-280,

paragraph 3.9.

A2.2 Engineering Data

The engineering data shall contain a fixed area and a variable
area allocation for measurement sampling. The fixed allocation
shall be invarient under all the GLL mission phases.

The variable area allocation shall accommodate the various
mission phase sampling requirements including anomaly
investigations, special tests, spacecraft system test, and
performance monitoring. The engineering data shall be allocated
as shown in Figure A2.2.1 and described in greater detail in Table
A2.2.1.

(100 LEVEL DECK - LESS HEADER)

HLM LLM LMM 2A HLM 1B | LLM 1B | LLM2B AACS S
1A 1A DATA DATA DATA DATA DATA
DATA DATA
P|PL|P2|P3|P4|P5|P6 | P7 P8
A
R
E
40 48 16 40 48 16 128
8

P9

Figure A2.2.1. Engineering Data

A2.2.1 Measurement Position Identification. In order to assign
measurements to the engineering data allocation, it is necessary to
describe the structure and placement of measurements on the
structure. The description must support the ability to command
commutation map changes and to identify measurement position
within the structure.

Within the fixed area and variable area, the structure location shall
be as described in the following paragraphs.
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704

A2.2.1.1 Fixed-Area Allocation. Using the example in Figure A2.2.2 from
HLM1A, the resulting structure and rules for creating the structure
identifiers are highlighted.

The rules and legal values for creating the identifiers are shown in
Table A2.2.2.
Table A2.2.1. Engineering Data

| Bits Ofset to

| Dat a Descri ption Fr ame Data Start Par agr aph

|

|

| High Level Mbdule (HLM 1A 40 0 A2.2.2

| Data

|

| Low Level Module (LLM 1A 48 40 A2.2.3

| Data

|

| LLM 2A Data 16 88 A2.2.4

|

| HLM 1B Data 40 104 A2.2.5

|

| LLM 1B Data 48 144 A2.2.6

|

| LLM 2B Data 16 192 A2.2.7

|

| AACS Data 128 208 A2.2.8

|

| spare 8 336

|

| Packet-1 40 344 A2.2.11

|

| Packet-2 40 384 A2.2.11

|

| Packet-3 40 424 A2.2.11

|

| Packet -4 40 464 A2.2.11

|

| Packet-5 40 504 A2.2.11

|

| Packet-6 40 544 A2.2.11

|

| Packet-7 40 584 A2.2.11

|

| Packet-8 40 624 A2.2.11

|

| Packet-9 40 664 A2.2.11

|

|
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(1)

HLM-1A N1F
HLM 1A N1F
1 8 9 16 17 24 25 32
(2) oo | | | |
| | | | |
01 | (3) | | |
| | | | |
02| | | | |
| | | | |
03| | | (4) |
| | | |
O4I (5) I
05| | | | |
| | | | |
I / / / / |
\ \ \ \ \ |
I / / / / |
| |
90| | | | |
| | | | |
NOTES: (2) THIS SUBCOM (N1F) IS OF LENGTH 91 ("N"), IS THE FIRST
SUBCOM OF THIS TYPE IN HLM1A ("1"), AND IS FOUR BYTES

WIDE.
(2) THIS IDENTIFIES THE SUBCOM POSITION.

3) A MEASUREMENT IN THIS POSITION IS IDENTIFIED AS HLM1A
N1FO1 2.

(4) A MEASUREMENT IN THIS POSITION IS IDENTIFIED AS HLM1A
N1F03 3. THE MEASUREMENT CONSISTS OF 16 BITS.

(5) A MEASUREMENT IN THIS POSITION IS IDENTIFIED AS HLM1A
N1F04 1. THE MEASUREMENT CONSISTS OF 32 BITS.

Figure A2.2.2. Fixed Area Structure/Position ldentifiers
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Table A2.2.2. Fixed Area Structure/Position Identifiers

I
Item

| measurenent in the

| subcom  Measurement s
| consisting of nore

| than one byte are
|identified by the

| position of the nost

| significant byte.

I I I I

Itemldentifier | Contents | Meaning | Conment s |

I I I I I

I I I I I

1. | Mdule ID | AACS | | Identifies the nodul e|
| | HMA | | which creates the |

| | HMB | | fixed area packet. |

I | LLMA | I I

I | LLMB | I I

I | LLMA | I I

I | LLMB | I I

I I I I I

2. | Commutation Deck | Z | Cne | Indi cates the repet- |
| Length | S | Seven |ition cycle of the |

| | T | Thirteen | data; e.g., every |

| | N | Nnety Ohe |"n"th frarre. |

I I I I I

3. | Nunber of Commutation |1 <m< M| | Sequential nunber of |
| Deck of this Type | | | comut at or deck |

| | | |ength and wi dth |

| | | |(itens 2 and 4). |

I I I I I

4. | Commutation Deck Wdth | S | Single Byte | Wdth of Structure |
| | D | Double Byte | |

| | F | Four Byte | |

I I I I I

5. | Position in Commutator | See Comment s | Item?2 Maxi mum |
| Deck | | Val ue |

I I I I

I I | Z 0 I

I I | S 6 I

I I | T 12 I

I I | N 90 I

I I I I

6. | Measurenent | 1 First Byte |In miltiple byte |
| Characteristic | 2 Second Byte |subcons, this |

| | 3 Third Byte |indicates the |

| | 4 Fourth Byte | position of the |

I I I

I I I

I I I

I I I

I I I

I I I

I I I

I I I
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A2.2.1.2 Variable-Area Allocation. Using the example in Figure A2.2.3 for a
typical AACS variable area packet, the resulting structure and the
rules for creating the structure/position identifiers are highlighted.

The rules and allowed values for creating the identifiers are shown
in Table A2.2.3.

PACKET

(1)
AACS- V09S

Z0-" 4~ wO0O T

| |
| |
| |
| |
| |
| |
| |
3 |
| |
| |
| |
| |
| |
| |
| |

NOTES:
(1)  THE ILLUSTRATED 5 BYTE PACKET IS THE NINTH ("09") VARIABLE ("V")
PACKET FROM "AACS". EACH MEASUREMENT IS NOMINALLY ONE BYTE
("S").
(2)  AMEASUREMENT IS PLACED IN POSITION "2" OF THE VARIABLE PACKET
(a) TO IDENTIFY A SINGLE BYTE ASSIGNMENT IN THIS LOCATION,
THE POSITION IDENTIFIER IS AACS-V09S2F
(b)  TO IDENTIFY A TWO BYTE ASSIGNMENT IN THIS LOCATION, THE
POSITION IDENTIFIER IS AACS-V09S2D
(c) TO IDENTIFY ONE HALF OF A TWO BYTE ASSIGNMENT IN THIS
LOCATION, THE POSITION IDENTIFIER IS
AACS-V09S2L (LEFT BYTE) OR
AACS-V09S2R(RIGHT BYTE)

Figure A2.2.3. Variable Area Packet Structure/Position Identifiers
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Table A2.2.3. Variable Area Packet Structure/Position Identifiers

Item ldentifier

Content s

Meani ng Conment s

Modul e I D

Vari abl e
Packet

Packet
nunber

Wdt h

AACS

HM 1A
HM 1B
LLM 1A
LLM 1B
LLM 2A
LLM 2B

\Y,

01 <n <16

S

| Identifies the nodul e
| which creates the

| vari abl e area

| packet

I

I

I

I

| Variabl e area| Used to differentiate

| packet of
|length 5

Singl e Byte

| between fixed area
| and vari abl e area
| packet s

I
|Identifies the

| speci fic packet
|within the nodul e of
| i nterest

I

I

| Description stops here if desire is to |

| just identify packet.

To identify a |

| specific position, the renaining itens |

| Position within

| Packet position < 4

| Left byte of 2 byte
| measur ement assi gned
| to specific packet

| posi tion

| Rght byte of 2 byte
| measur emrent assi gned
| to specific packet

| posi tion

| are used. |
I I

Packet | 1 < posi- |
Position | tions <5 | | packet

I | I
Measurenent| F |1 byte rmea- |
Character- | | surenent |
istic | | |

I | I

| D | 2 byte nea-

| | surenent |

I | I

| L | Left byte

I

I

I

I I

| R

I

I

I

I

|
|
|
|
| Rght byte
|
|
|
I
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HLM 1A N1F HLM 1A N1S

=
lo
2

2 1

00|
01
02|
03|
04|

05|

r—rr—tr—fr— — —— ®
N
F— =&

~ - ~

8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Figure A2.2.4. HLM 1A Data Packet

A2.2.2High Level Module 1A Data Packet. The fixed area allocation for HLM
1A shall contain those measurements created within or sampled by
HLM 1A.

The structure associated with the HLM 1A data shall be as shown in
Figure A2.2.4 (refer to paragraph A2.2.1.1 for the interpretation of the
identifiers shown in the figure).
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LLM 1A S1S LLM1A S2S LLM 1A T1S LLM 1A T2S LLM 1A NLD
1 8 1 8 1 8 1 8 1 89 16

00|

01

02|

04|

05|

|l

[

|l

[

|l

[

03| |l
[

|l

[

|l

[

06 |l
[

07

08

09

10

11

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
12 |
I

Figure A2.2.5. LLM 1A Data Packet

A2.2.3Low Level Module 1A Data Packet. The fixed area allocation for LLM 1A
shall contain those measurements created within or sampled by LLM
1A.

The structure associated with LLM 1A data shall be as shown by
Figure A2.2.5 (refer to paragraph A2.2.1.1 for the interpretation of the
identifiers shown on the figure).
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LLM 2A N1D

1 8 9 16

Figure A2.2.6. LLM 2A Data Packet

A2.2.4Low Level Module 2A Data Packet. The fixed area allocation for LLM 2A
shall contain those digital or software measurements created
within or sampled by LLM 2A. Analog measurements on the despun
side of the spacecraft shall be sampled by either LLM 2A or LLM
2B depending on the spacecraft hardware configuration.

The structure associated with LLM 2A data shall be as shown by
the Figure A2.2.6 (refer to paragraph A2.2.1.1 for the interpretation of
the identifiers shown on the figure).
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HLM 1B N1F HLM 1B N1S

1 8 9 16_17 24 25 321 8

Figure A2.2.7. HLM 1B Data Packet

A2.2.5High Level Module 1B Data Packet. The fixed area allocation for HLM
1B shall contain those measurements created within or sampled by
HLM 1B.

The structure associated with HLM 1B data shall be as shown by
Figure A2.2.7 (refer to paragraph A2.2.1.1 for the interpretation of the
identifiers shown in the figure).
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LLM1B S1S LLM1B S2S LLM 1B T1S LLM1B T2S LLM 1B NLD
1 8 1 8 1 8 1 8 1 89 16

00|
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Figure A2.2.8. LLM 1B Data Packet

A2.2.6Low Level Module 1B Data Packet. The fixed area allocation for LLM 1B
shall contain those measurements created within or sampled by LLM
1B.

The structure associated with LLM 1B data shall be as shown by
the Figure A2.2.8 (refer to paragraph A2.2.1.1 for the interpretation of
the identifiers shown on the figure).
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LLM 2B N1D

1 8 9 16

Figure A2.2.9. LLM 2B Data Packet

A2.2.7Low Level Module 2B Data Packet. The fixed allocation for LLM 2B
shall contain those digital or software measurements created within
or sampled by LLM 2B. Analog measurements on the despun side
of the spacecraft shall be sampled by either LLM 2A or LLM 2B
depending on the spacecraft hardware configuration.

The structure associated with LLM 2B data shall be as shown by
the Figure A2.2.9 (refer to paragraph A2.2.1.1 for the interpretation of
the identifiers shown in the figure).
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Figure A2.2.10. AACS Data Packet
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A2.2.8 Attitude and Articulation Control Subsystem Data Packet. The fixed area

allocation for the AACS shall contain those measurements created
within or sampled by AACS.

The structure associated with AACS data shall be as shown by
Figure A2.2.10 (refer to paragraph A2.2.1.1 for the interpretation of
the identifiers shown in the figure).

A2.2.9DELETED

A2.2.10

POSI TI ON
NUMBER

BI TS

A2.2.11

DELETED
MODULE- VnnS

1 40
| | | | | |
| 1 | 2 | 3 | 4 | 5 |
| | | | | |
| 8 | 8 | 8 | 8 | 8 |
| | | | | |

Figure A2.2.11. Variable Packet

Variable Area Packets. The variable area packets shall be identical
in structure within each of the CDS and AACS computer modules.
These packets shall accommodate the various mission phase
differences in measurement sampling requirements.

The structure associated with each packet shall be as shown in
Figure A2.2.11 (refer to paragraph A2.2.1.2 for the interpretation of
the identifiers shown in the figure).

In any variable packet it shall be prohibited to create
subcommutators within any position of the packet. There shall be no
restriction as to the measurements which may be assigned to these
packets.
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Measurement Sampling Times. The measurements placed into the

engineering packet shall be sampled as specified in the
succeeding paragraphs.

Fixed Area Measurement Timing: CDS. Data sampled by a CDS

High Level Module shall be sampled as specified in A2.2.12.1.1.
Data sampled by a CDS Low Level Module shall be sampled as
specified in A2.2.12.1.2.

A2.2.12.1.1 CDS High Level Module Sampling. Within the CDS, the data

subcommutated into the HLM area of an engineering frame shall
have been sampled during the MOD91=89 of the RIM previous to
the RIM contained in the header.

A2.2.12.1.2 CDS Low Level Module Sampling. Within the CDS, software

measurements subcommutated into the LLM area of an engineering
frame shall have been sampled during the MOD91=89 of the RIM
previous to the RIM contained in the header. The exceptions are the
DMS Position Estimates (E-0423. E-0424, E-0923, and E-0924),
and the Discharge Controller Use Counter (E-0089). These are
sampled in the MOD91 previous to the MOD91 contained in the
header. Hardware  measurements (Analog, Digital, and
Temperature) shall be sampled as shown in Table A2.2.4.
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Table A2.2.4. CDS Fixed Area Measurement Sampling Time
(Milliseconds offset prior to SCLK)

Subconmmut ati on Deck

| SIS | S2S | TisS | T2S | NID | NID
Tel emetry | Rate | | | | | Left | Right
Mode | b/s | | | | | Byte | Byte
| | | | | | |
1200 b/s | 1200 | 646-2/3] 580 |446-2/3] 380 |246-2/3] 180
| | | | | |

Table A2.2.5. CDS Variable Packet Measurement Sampling Time
(milliseconds offset prior to SCLK)

| Packet (1) | |
| Timng | Position Wthin Packet |
| _Position | 1| 2 I 3 I 4 I 5 I
| A | 666-2/3|] 533-1/3 | 400 | 266-2/3 | 133-1/3

I I I I I I I
| B | 633-1/3| 500 | 366-2/3 | 233-1/3 | 100

I I I I I I I
| Cc | 600 | 466-2/3 | 333-1/3 | 200 | 66-2/3

I I I I I I I
| D | 566-2/3| 433-1/3 | 300 | 166-2/3 | 33-1/3

I I I I I I I
| E | 653-1/3| 520 | 386-2/3 | 253-1/3 | 120

I I I I I I I
| F | 606-2/3] 473-1/3 | 340 | 206-2/3 | 73-1/3

I I I I I I I
| G | 586-2/3| 453-1/3 | 320 | 186-2/3 | 53-1/3

I I I I I I I
| H | 540 | 406-2/3 | 273-1/3 | 140 | 6-2/3 |
I I I I I I I
| I | 460 | 440 | 426-2/3 | 420 | 413-1/3

I I I I I I I

(1) Increating an engineering map, any of the packets (01 <n < 16) within a
module may be assigned to the packet timing position A, B, C, D, E, F, G,
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A2.2.12.2 Variable Packet Measurement Timing: CDS. W.ithin any CDS

module creating variable area packets, the sample time relationship
shown in Table A2.2.5 shall be maintained.

A2.2.12.3 Measurement Timing: AACS. Within the AACS, the data sampling

shall occur during RTI 0 (MOD 10=0).

Table A2.2.6

DELETED

A2.2.13S/C High Rate Sampling.

A2.2.13.1

A2.2.13.2

CDS Single Identifier (SID) Mode. In order to assist in the
investigation of spacecraft anomalies, it shall be possible to
replace all of the variable engineering data with a single
measurement. The measurement will be placed in all five positions
of a packet, and then that packet shall occupy all timing positions
shown in Table A2.2.5.

DELETED

AACS Flood Mode. The AACS shall not be required to originate
single- ID telemetry (hog-mode). Instead, for calibration of more
volatile AACS measurements, a calibration measurement
readout, popularly called "flood-mode" telemetry, shall be
provided. The AACS shall at all times collect 6 measurements, in a
61 word rotating buffer, every 66 2/3 msec. The 6 measurements to
be collected shall be capable of being specified by uplink
commands. The MSS shall be provided with the ability to collect
the AACS calibration buffer from the AACS and accumulate itin a
larger buffer in the CDS once every 2/3 sec. for a period of up to 28
seconds, by means of an uplinked command sequence. Then the
accumulated CDS buffer shall be transmitted to the ground by
means of the standard memory readout telemetry capability, as the
final step in the command sequence. The scheduling of a
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calibration readout sequence shall be constrained by other
sequencing events to those periods when the CDS accumulation
buffer can be made available.

Engineering Measurements and Formats

This section identifies the GLL engineering measurements,
engineering formats, and commutator position assignments of each
measurement within the engineering formats.

Engineering Measurement Detailed Data

Table A2.2.8] provides detailed data for each  engineering

measurement. This data includes measurement engineering
number (E-No.), title, identification (treeswitch or other identification,
as appropriate), engineering unit range, number of bits, and
type (analog/temperature/digital/software).

The table headings are as follows: NUMBER refers to
engineering number. MEASUREMENT TITLE is the name of the
measurement. ENGINEERING RANGE refers to the engineering
range of the measurement, with degrees given in Celsius for
temperature measurements. TREE POS refers to the hardware
treeswitch position. COMM POS refers to the position in the
engineering commutator, and therefore the frequency of sampling,
of engineering measurements. NO. OF BITS indicates how many
bits the measurement contains. FLAGS refers to 2 flags, with the
first flag (F, V, or B) referring to whether the measurement is in the
fixed commutator area only, the variable commutator area only, or
both. The second flag (A, T, D, or S) denotes whether the
measurement is an analog measurement, a temperature
measurement, a digital measurement, or a software measurement.

Digital and Software bit definitions are shown in Table A2.2.9.

Eight despun measurements are multiplexed into the back-up
despun measurement (BDM) channels (E-1109, E-1110, E-1129,
E-1130). The multiplexing is controlled using 3 bits in the despun
CRC registers known as the "Despun CRC backup mux select bits
A, B, and C" as shown in Table A2.2.7.
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Table A2.2.7. Backup Multiplexed Measurements

DESPUN CRC BACK- UP |
MUX SELECT BI T

L

N - == =e

P P O O Fr B O O W

H O Fr O P O Fr O I>»

|
| CHANNEL | |
| ASSI GNVENT] MEASUREMENT SELECTED |
| BDM OO | RRA position pot. 2 |
| BDM 01 | spare neasurenent |
| BDM 02 | CDS +3VDC to RRA pot. 1 |
| BDM 03 | CDS despun conmmutator tree out|
| BDM 04 | CDS despun signal ground |
| BDMO5 | CDS filter calibration voltage|
| BDM 06 | Unused |
| BDM 07 | Unused |
| |

Measurements from the contamination monitor are multiplexed
through channel E-0016. The CM's multiplexer is unsynched to the
CDS and utilyzes two reference voltage states (0 and 3 volts) at the
start of each data cycle to enable MOS to reconstruct the data. Each
CM multiplexer state lasts for 3 minutes. The multiplexer states are
described in Table A2.2.7A.
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Table A2.2.7A CM Multiplexed Measurements

Mul ti pl exer

State Measur enent

0 volt reference (used to sync CM dat a)
3 volt reference (used to sync CM dat a)

QCM 1 tenperature nmeasurenent
QCM 2 out put frequency
QCM 2 tenperature neasurenment
QCM 3 out put frequency

N o o WO N P O

CM 3 tenperature neasurenment

| |
| |
| |
| |
| |
| |
| | QCM 1 output frequency
| |
| |
| |
| |
| |
| |
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Engineering Formats

There are 5 GLL engineering formats, four of which are on the S/C at
any one time. These formats are: anomaly, launch phase 1, launch
phase 2, cruise/encounter/orbital operations, and maneuver/all spin.
Each of these formats consists of a fixed area containing
measurements common to all formats, and a variable area, containing
packets of measurements unique to the specific format. Figure A2.2.12
provides an overview of the engineering commutator structure, showing
the fixed and variable areas. The paragraphs that follow indicate the
assignment of measurements to specific commutator positions within the
fixed and variable areas.

Fixed Area Measurement Assignments

Figures A2.2.13 through A2.2.19 indicate the commutator positions
assigned to measurements in the fixed area.
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***SEE YOUR LIBRARY HARDCOPY FOR***

Figure A2.2.12 Engineering Telemetry Commutator Structure
(afoldout)
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Figure A2.2.13.

Fixed Area Measurement Assignment - HLM1A

NLF NLF (cont)

CDS E-0164 CDS E-0165 CODS E-0166  CDS E-0167| 46| __ CDS E- 0253 |

(DS E- 0226 DS E-0227 | 47| CDS E-0134 | DS E-0297 | CDS E-0298 |

DS E-0243 | 48|_CDS E-0208 | CODS E-0213 | CDS E-0211 |
CDS E- 0156 | 49| _CDS E-0510 | CDS E-0511 | CDS E-0512 | CDS E-0513 |
CDS E-0293 | CDS E-0186 | ODS E-0187 | CDS E-0195 | 50| _CDS E-0258 |
DS E- 0236 | ODS E-0237 | 51| _CDS E-0133 | ODS E-0214 | CDS E-0215 |
CDS E-0168 | CDS E- 0169 | 52| _CDS E-0238 |
DS E-0174 | CDS E-0176 | CODS E-0177 | COS E-0179 | 53| _CDS E-0253 |
CDS E-0226 | OGS E-0227 | 54| _CDS E-0134 | COS E-0297 | CDS E-0298 |
CDS E- 0254 | 55| _CDS E-0228 | CDS E-0229 |
CDS E-0299 | CDS E-0300 | CDS E-0301 | CDS E-0302 | 56| _CDS E-0510 | CDS E-0511 | CDS E-0512 | CDS E-0513 |
CDS E-0293 | CDS E-0186 | CDS E-0187 | CDOS E-0195 | 57| _CDOS E-0157 | CDS E-0506 |
CDS E- 0249 | 58/ _CDS E-0183 | CDS E-0184 | CDS E-0185 |
CDS E-0168 | CDS E-0169 | 59| _CDS E-0238 |
DS E-0174 | COS E-0176 | CDS E-0177 | CDS E-0179 | 60| _CDS E-0171 |
CDS E- 0240 | 61| _CDS E-0196 | CDS E-0200 |
DS E-0254 | 62| _CDS E-0228 | DS E-0229 |
CDS E-0299 | CDS E-0300 | ODS E-0301 | CDOS E-0302 | 63| _CDS E-0255 |
CDS E- 0230 | CDS E-0231 | 64/ _CDS E-0303 | CDS E-0304 | CDS E-0305 | CDS E-0306 |
DS E- 0249 | 65/_CDS E-0183 | CDS E-0184 | CDS E-0185 |
DS E-0159 | 66| _CDS E-0250 |
CDS E-0189 | CDS E-0190 | 67| _CDS E-0171 |
DS E- 0240 | 68| _CDS E-0196 | CDS E-0200 |
CDS E-0144 | CDS E-0155 | CODS E-0158 | CDS E-0205 | 69| _CDOS E-0241 |
CDS E- 0202 | CDS E-0203 | 70| _CDS E-0255 |
DS E-0230 | COS E-0231 | 71 _CDS E-0303 | CDS E-0304 | CDS E-0305 | CDS E-0306 |
DS E- 0256 | 72| _CDS E-0232 | CDS E-0233 |
CDS E-0307 | CDS E-0329 | CODS E-0289 | CDS E-0291 | 73| _CDS E-0250 |
CDS E-0189 | GBS E-0190 | 74| _CDS E-0160 |
DS E-0251 | 75| _CDS E-0222 | OOS E-0223 |
CDS E-0144 | CDS E-0155 | ODS E-0158 | CDS E-0205 | 76| _CDS E-0241 |
DS E-0202 | CDS E-0203 | 77| _CDS E-0153 |
QDS E-0242 | 78| _CDS E- 0206 | CDS E-0207 |
CDS E- 0256 | 79| _CDOS E-0232 | GBS E-0233 |
(DS E-0307 | CDS E-0329 | CODS E-0289 | CDOS E-0291 | 80| _CDS E-0257 |
DS E-0234 S E-0235 | 81| _CDS E-0138 | CDS E-0136 |
CDS E-0251 | 82| _CDS E-0222 | CGOS E-0223 |
(DS E-0510 | CDS E-0511 | ODS E-0512 | CDS E-0513 | 83| _CDS E-0252 |
CDS E-0224 | OGS E-0225 | 84| _CDS E-0164 | CDS E-0165 | CDS E-0166 | CDS E-0167 |
CDS E- 0242 | 85| _CDS E-0206 | OOS E-0207 |
DS E-0154 | CDS E-0505 | 86|_CDS E-0243 |
CDS E-0208 | CDS E-0213 | COS E-0211 | 87 _CODS E-0257 |
CDS E-0234 | DS E-0235 | 88| _CDS E-0138 | COS E-0136 |
DS E-0258 | 89| _CDS E-0236 | DS E-0237 |
DS E-0133 | DS E-0214 | CODS E-0215 | 90| _CDS E-0252 |
CDS E-0224 | DS E-0225 |
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NLS NLS (cont)

00| CDS E-0162 46| CDS E-0508

47I DS E-0163
48I DS E-0507
49I DS E-0162
50I DS E-0322
51I DS E-0509
52I DS E-0321
53I "CDS E-0508
54I DS E-0163
55I DS E-0507
56I DS E-0162
57I DS E-0322
58I DS E-0509
59I DS E-0321
eoI DS E-0508
15| CDS E-0322 61I DS E-0163

I

01| COS E-0322 |
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|

| |
I
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|
I
|
|
|
|
|

02| CDS E-0509 |
03] CDS E-0321 |
04| CDS E-0508 |
05| CDS E-0163 |
06| CDS E-0507 |
07| CDS E-0162 |
08| CDS E-0322 |
09| CDS E-0509 |
10| CDS E-0321
11| CDS E-0508
12| CDS E-0163
13| CDS E-0507

14| COS E-0162

16| CDS E- 0509 62| CDS E-0507
63I DS E-0162
64I DS E-0322
65I DS E-0509
66I DS E-0321
67I DS E-0508
68I DS E-0163
69I DS E-0507
70I DS E-0162
71I DS E-0322
72I DS E-0509
73I DS E-0321
74I "ODS E-0508
75I DS E-0163
76i “ODS E-0507

17| COS E-0321
18| CDS E-0508
19| CDS E-0163
20| COS E-0507
21| S E-0162
22| CDS E-0322 |
23] (DS E-0509
24 S E-0321
25| (DS E-0508
26| CDS E-0163
27| S E-0507
28| CDS E-0162 |
29| (S E-0322

30] COS E-0509
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HLMLA (cont)
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NLF NLF (cont)
00| ODS E- 0664 E- 0665 | CDS E-0666 | CDS E- 0667 | 46| COS E- 0753 |
01| ODS E- 0726 | DS E-0727 | 47| DS E- 0634 | E-0797 | CDS E- 0798
02| DS E- 0743 | 48| DS E-0708| CDS E-0713 | E- 0711 |
03| DS _E- 0656 | 49| DS E-1010| CDS E-1011 | E-1012 | ODS E- 1013
04| DS E- 0793 E-0686 | CDS E-0687 | CDS E-0695 | 50| COS E- 0758 |
05| DS E- 0736 | ODS E-0737 | 51| ODS E- 0633 | E-0714 | QDS E- 0715
06| DS E- 0668 E- 0669 | 52| DS E- 0738 |
07| ODS E- 0674 E-0676 | CDS E-0677 | CDS E-0679 | 53| COS E- 0753 |
08| DS E- 0726 | _ODS E-0727 | 54| DS E- 0634 | E-0797 | CDS E- 0798
09| ODS E- 0754 | 55| DS _E- 0728 | E- 0729 |
10| COS E- 0799 E-0800 | CDS E-0801 | CDS E-0802 | 56| CDS E-1010] CDS E-1011 | E-1012 | ODS E- 1013
11| COS E- 0793 E-0686 | DS E-0687 | CDS E-0695 | 57| COS E- 0657 | _CDS E-1006|
12| COS E- 0749 | 58| DS E- 0683| CDS E-0684 | E- 0685 |
13| ODS E- 0668 E- 0669 | 59| DS E- 0738 |
14| CDS E- 0674 E-0676 | CDS E-0677 | CDS E-0679 | 60| COS E- 0671 |
15| COS _E- 0740 | 61| DS E- 0696 CDS E-0700 |
16| COS E- 0754 | 62| ODS E- 0728 | E- 0729 |
17| COS E- 0799 E-0800 | CDS E-0801 _ CDS E-0802 | 63| COS E- 0755 |
18| COS E- 0730 | _ODS E-0731 | 64| CDS E- 0803| CDS E-0804 | E- 0805 | CDS E- 0806 |
19| COS E- 0749 | 65| CDS E- 0683| CDS E-0684 | E- 0685 |
20| ODS _E- 0659 | 66| DS _E- 0750 |
21| DS E- 0689 E- 0690 | 67| ODS E- 0671 |
22| DS E- 0740 | 68| CDS E- 0696 CDS E- 0700 |
23| DS E- 0644 E-0655 | CDS E-0658 | CDS E-0705 | 69| COS E- 0741 |
24| DS E- 0702 | DS E-0703 | 70| ODS E- 0755 |
25| CDS_E- 0730 | _ODS E-0731 | 71| DS E- 0803| (DS E-0804 | E- 0805 | CDS E- 0806
26| DS _E- 0756 | 72| DS E- 0732 | E- 0733 |
27| DS E- 0807 E-0829 | ODS E-0789 | QDS E-0791 | 73| CDS _E- 0750 |
28| DS E- 0689 E- 0690 | 74| DS _E- 0660 |
29| DS E- 0751 | 75| DS _E- 0722 | _ODS E-0723 |
30| DS _E- 0644 E- 0655 | CDS E-0658 | CDS E-0705 | 76| COS E- 0741 |
31| DS E- 0702 | ODS E-0703 | 77| ODS E- 0653 |
32| DS E- 0742 | 78| DS _E- 0706 | _ODS E-0707]
33| DS E- 0756 | 79| DS E- 0732 | ODS E-0733 |
34| DS E- 0807 E-0829 | CDS E-0789 | CDS E-0791 | 80| COS E- 0757 |
35| DS E- 0734 | ODS E-0735 | 81| ODS E- 0638 | ODS E-0636 |
36| DS E- 0751 | 82| DS E-0722 | _ODS E-0723 |
37| DS E- 1010 E-1011 | CDS E-1012 | CDS E-1013 | 83| COS E- 0752 |
38| DS E- 0724 | _ODS E-0725 | 84| DS E-0664 | CDS E-0665 | CDS E- 0666 | CDS E- 0667
39| DS E- 0742 | 85| DS _E- 0706 | DS E- 0707
40| ODS E- 0654 | ODS E-1005_| 86| ODS E- 0743 |
41| DS E- 0708 E-0713 | QDS E-0711 | 87| DS E- 0757 |
42| ODS E-0734 | ODS E-0735 | 88| DS E- 0638 | CODS E-0636 |
43| ODS E- 0758 | 89| DS E- 0736 | _ODS E-0737 |
44| ODS E- 0633 | _ODS E-0714 | CODS E-0715 | 90| DS E- 0752 |
45| ODS E- 0724 | DS E-0725 |
Figure A2.2.14. Fixed Area Measurenent Assignnment - HLMLB
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31 DS E-0821 77| CDS E- 0662
32Im 7slm
33Im 79Im
34Im SOEW

| |l
35| CDS E- 0662 81| CDS E- 1008

I
I
I
|
I
I
I
I
I | I
36| CDS E-0822 82| CDS E-0663 |
l__ I I
37| CDS E-1009 |
l__ |
38| DS E-0821 84| CDS E 0662 |
|

I

I

I

I

I

|

I

I

|

I

I

|

I

I

|

|

| 83| DS E- 1007

I

I—{ |l
39| DS E-1008 | 85| DS E- 0822
| [

40| CDS E- 0663 | 86| CDS E- 1009

I

{

I

I

|

I

I

|

I

I

41I DS E- 1007 87I "CDS E-0821
42| @5 Eoer 65 o5 E 1008 |
43I "DS E-0822
44I DS E-1009
45i DS E-0821 |

l_
89| CDS E-0663

|l
90| CDS E- 1007

Figure A2.2.14. Fixed Area Measurement Assignment - HLM1B (cont)



sis 28
00| DVB E- 1650 00] PPS E-0080
01| DVB E-1650 01| RFS E-0024
02| DVB E-1650 | 02| PPS E-0082 |
oal RFS E—0023: osl RFS E-0024I
04| EWV E-1680 04| PPS E-0080
05| PPS E-0086 05| RFS E-0024
OGI PPS E-oosel OGI PPS E-ooszl
TiS T2S
00] COS E-0423 | 00| CDS E-0424 |
01I RPM E-1613I 01I as E—0424:
ozl s E—0423: ozl as E—O424I
03I RFS E- 0032 osl DV6 E- 1652
04I RPM_E- 1602 04I DVE E- 1652
osI RPM E- 1610 | 05I DVE E-1652 |
oel RPM E—1615I oel as E—O424I
07I s E—0423: 07I s E—0424:
osI s E—llOQ: OSI as E—0424:
o9l RFS E—0034: ogl DVB E—1652I
10I RPM E- 1619 10I DV6 E- 1652
11I s E 1110 11I DVE E- 1652
12|| S E- 0423 I| 12|| S E-0424 I|

GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

NLD NLD (cont) NLD (cont)

00| RFS E-0043 | RFS E-0028 30| EW E-1681 | EW E-1680 60| EPD E-1691 | EPD E- 1690
01| CDS E-0384 | CDS E-0385 31| CDS E-0402 | CDS E-0408 61| CDS E-1102 | CDS E-1103
OZI DS E-0379 I 32I DEV E-1645 | MS EOOSS#I 62I DS E-0390 | CDS E- 0369 I
03| MAG S 1844 I 33| CDS E-0419 | (DS E-0425 | 63| STRU E-0004 | STRU E- 0006 |
04| CDS E-0413 | CDS E-0414 34| DEV E-1645 | MDS E-0058# 64| RFS E-0020 | RFS E-0053
05| CDS E-0373 | DS E-0374 35| DS E-0393 | CDS E-0395 65| CDS E-0416

OGI PPS E-0078 | PPS E-0089 I 36I RFS E-0030 | RFS E-0031 I 66I DS E-0398 | CDS E-0399 I
07I CDS E-1100 | CDS E-1101 I 37| RFS E-0020 | RFS E-0053 | 67I RPM E-1600 | RPM E- 1603 |
08| CDS E-0388 | CDS E-0389 38| DS E-0382 | CDS E-0383 68| CDS E-1106 | CDS E-1108
09| STRU E-0000 | STRU E-0002 39| DS E-0378 69| DEV E-1638 | DEV E- 1639
lOI MXS E-0055 | MDS E-0056 I 40I MAG S 1846 I 70I DS E-0365 | CDS E- 0366 I
11I CDS E-0415 I 41I CDS E-0402 | (DS E-0408 | 71I DEV E-1638 | DEV E-1639 |
12| MAG E-1860 | MAG E-1862 42| COS E-0371 | DS E-0372 72| CDS E-0390 | CDS E-0369
13| RPM E-1596 | RPM E- 1598 43| PPS E-0065 | PPS E-0069 73| RFS E-0043 | RFS E-0028
14I CDS E-1104 | DS E—llOSI 44I RPM E-1588 | RPM 51591I 74I MDS E-0055 | MDS E-0056I
15|I RFS E-0032 | RFS E-0034|I 45|I DS E-0386 | ODS E-0387 |I 75|I DS E-0416 |I
16: DEV E-1645 | MDS E-0058 : 46: DS E-0421 | COS E-0422 : 76|| S E-0377 |I
17I RFS E-0032 | RFS E-0034 I 47I AACS E-1486 | SXA E- 1660 I 77I MAG S-1848 I
18I CDS E-0383 | CDS E-0389 I 48I CDS E-0417 | (DS E-0418 | 78I CDS E-1106 | CDS E 1108 |
19I DS E-0381 49I s E-1109 | COS E-1110 79I S E-0370

20|I AACS E-1486 | SXA E-1660 | 50|| CDS E-0428 | (DS E-0429 | £<}0|| PPS E-0073 | PPS E-0096 |
21I CDS E- 0415 I 51I DS E-1102 | ODS 51103I 81I RPM E-1585 | RPM E-1586I
22I DS E-0376 I 52I RFS E-0030 | RFS E-0031I BZI DS E-0384 | OOS E-0385:
23I PWs E-1675 | DDS E-1740 : 53I DEV E-1638 | DEV E-1639 I 83I DS E- 0400 I



GLL- 3-280 Rev.

24|
25
26
27|
28

29

D, Appendi x D (PHASE 2)

|
84|

CDS E-1104 | COS E-1105 54| RFS E-0030 | RFS E-0031 AACS E-1478 | AACS E-1483 |
(DS E-0393 | (S E-0395 55| DS E-0386 | CDS E-0387 85| DS E-0413 | (DS E-0414
RFS E-0044 | RFS E-0045 56| CDS E-0380 86| PLS E-1750 | PLS E-1752
PPS E-0095 | PPS E-0099 | 57| AACS E-1478 | AACS E-1483 | 87| CDS E-0426 | CDS E-0427 |
CDS E-0382 | (DS E-0383 I 58I DS E-0417 | CDS E-0418 I le DS E-1100 | CDS E-1101 I
CDS E-0396 | EPD S 1673 59| DS E-0375 89| RFS E-0043 | RFS E-0028

90| RFS E-0032 | RFS E-0034

Figure A2.2.15. Fixed Area Measurenent Assignment - LLMIA

*1ncl udes PPS/ MDS/ CDS

#These deck slots to be "nulled" on Gound Decom Tabl es



sis 28
00] DVB E-1651 00] RFS E-0025
01| DVB E-1651 01| PPS E-0081
02| DVB E-1651 02| RFS E-0025
osl RFS E—0022: osl PPS E—0083I
o4I HC 15-1720I 04I RFS E-0025|
05| PPS E-0087 05| PPS E-0081
06| RFS E-0026 06| RFS E-0025

| | | |

TiS 28

00| RPM E-1587 00| RPM E-1617
01I RPM E- 1616 01| “STRU E- 0016
ozl PPS E—0087I ozl DVE E-1653I
oal RPM E-1601| 03I s E-0924I
04I PPS E- 0088 04| CDS E-0924
osI s E-1130I osI [¢53 E—0924:
oel RPM E- 1609: oel RFS E—0033I
07| RPM E- 1589 07| RPM E-1614
08| IS E-1129 08| RPM E-1608
09| COS E-0923 | 09| CDS E-0924 |
10I s E—0923I 1ol [653 E—0924I
11| DS E-0923 11| CDS E-0924
12| PPS E-0087 12| DVB E- 1653 |

GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

NLD NLD (cont) NLD (cont)

00 Spar e | Spare 30| HC E-1722 | Spar e 60| EPD E-1693 | EPD E-1692
01| CDS E-0884 | DS E-0885 31] COS E-0902 | CDS E-0908 61] S E-1122 | (S E-1123
02| CDs E-0879 | 32| DEV E-1646 | MXS E-0062#| 62| CDS E-0890 | CDS E-0869 |
03I MAG S 1844 I 33I CDS E-0919 | ODS 50925I 63I STRU E- 0005 | STRU E-0007I
04] CDS E-0913 | CDS E-0914 34| DEV E-1646 | MDS E-0062# 64] RFS E-0052 | RFS E-0021
05| COS E-0873 | DS E-0874 35| DS E-0893 | (DS E-0895 65| DS E-0916

06| Spare | Spare | 36| STRU E-0017 | RFS E-0029 | 66| CDS E-0898 | CDS E-0899 |
07I DS E-1120 | ODS E—1121I 37I RFS E-0052 | RFS E—0021I 67I RPM E-1604 | RPM E-1605I
08| COS E-0888 | CDS E-0889 38| CDS E-0882 | CDS E-0883 68| CDS E-1126 | CDS E-1128
09| STRU E-0001 | STRU E-0003 39| DS E-0878 69| DEV E-1637 | DEV E-1640
10| MS E-0059 | MXS E-0060 | 40| MAG S 1846 | 70| CDS E-0865 | CDS E-0866 |
11I DS E- 0915 I 41I CDS E-0902 | ODS E—0908: 71I DEV E-1637 | DEV E-1640I
12| MAG E-1861 | MAG E-1863 42| CDS E-0871 | CDS E-0872 72| CDS E-0890 | CDS E-0869
13| RPM E-1597 | RPM E-1599 | 43| PPS E-0066 | PPS E-0070 | 73| Spare | Spare |
14I DS E-1124 | DS E—1125I 44I RPM E-1590 | RPM 51595I 74I MDS E-0059 | MDXS E—OOGOI
15I RFS E-0036 | RFS E-0027 | 45I CDS E-0886 | CDS E-0887 | 75I S E-0916 |
16| DEV E-1646 | MDS E-0062 46| CDS E-0921 | CDS E-0922 76| CDS E- 0877

17| RFS E-0036 | RFS E-0027 47| AACS E-1487 | AACS E-1472 771 MAG S-1848

18I (DS E-0888 | CDS E-0889 I 48I S E-0917 | COS E-0918 I 78I s E-1126 | DS E- 1128 I
19| CDS E-0881 | 49| S E-1129 | DS E 1130 | 79I DS E-0870 |
20| AACS E-1487 | AACS E- 1472 50| DS E-0928 | CDS E-0929 80| PPS E-0075 | PPS E-0100
21| CDS E-0915 51| S E-1122 | ObS E-1123 81| RPM E-1587 | RPM E-1589
22I s E-0876 I 52I STRU E-0017 | RFS E-0029 I 82I CDS E-0884 | CDS E-0885 I
23] PWs E-1676 | DEV E-1636 i SSI DEV E-1637 | DEV E-1640 i 83I DS E-0900 i




#These deck slots to be "nulled"

GLL-3-280 Rev. D, Appendi x D (PHASE 2)

24| COS E-1124 | CDS E-1125 | 54| STRU E-0017 | RFS E-0029 |
25I CDS E-0893 | (DS E-0895 l SSI CDS E-0886 | CDS E-0887 |
26: RFS E-0050 | RFS E-0051 SGI CDS  E-0880

27: PPS E-0094 | PPS E-0098 57I AACS E-1477 | AACS E- 1485
28I DS E-0882 | OOS E—0883I ssl DS E-0917 | COS E—0918I
29: CDS E-0896 | EPD S 1673 | | Il

Figure A2.2.16.

59| COS E-0875
I

on Gond Decom Tabl es

Fi xed Area Measurenent Assignnent - LLMLB

84

85

86|

87

88|

89

90

AACS E-1477 | AACS E-1485 |
CDS E-0913 | (DS E-0914 |
PLS E-1751 | PLS E-1753
CDS E-0926 | CDS E-0927
DS E-1120 | OOS 51121I
Spare | Spare l
RFS E-0036 | RFS E-0027

*1 ncl udes MDS/ PPS/ CDS



GLL-3-280 Rev. D, Appendix D (PHASE 2)

NLD NLD (cont) NLD (cont)

00| CDS E-0501 | CDS E-0502 30| AACS E-1479 | AACS E-1482 60| CDS E-0453 | CDS E- 0455
01| CDS E-0473 | CDS E-0474 31| STRU E-0011 | STRU E-0012 61| ODS E-0440

02| CDS E-0442 | (DS E-0443 32| COS E-0477 | (DS E-0478 62| CDS E-0460

OSI Spare | Spare I 33I N M5 E-1916 | CDS E-0504 I 63I NMs S-1924 | NM S 1925 I
04I STRU E-0011 | STRU E-0012 | 34| N M5 E-1910 | N M5 E-1911 l 64| CDS E-0435 l
05| SCAS E-1945 | SCAS E-1947 35| NM5 E-1910 | N M E-1911 65| CDS E-0501 | CDS E- 0502
06] CDS E-0448 | CDS E-0449 36| SSI E-1882 | SSI E-1883 66| CDS E-0444 | CDS E-0445
07I DS E- 0439 : 37I Spare | Spare : 67I AACS E-1474 | AACS E- 1476 :
08I CDS E-0458 | (DS E-0459 | 38| CDS E-0462 | CDS E-0468 l 68| STRU E-0009 | STRU E-0010 l
09| STRU E-0008 | CDS E-0503 39| COS E-0501 | CDS E-0502 69| N M5 E-1916 | CDS E- 0504
10| CDS E-0433 | CDS E-0434 40| DEV E-1647 | PPS E-0067 70| NMB E-1914 | N M E-1915

11) WS E 1790 | (S E 1136 41| "STRU E-0009 | STRU E-0010 71 7SSl E- 1884 | SSI E 1885

12| DS E-0442 | (DS E-0443 42| PPS E-0074 | PPS E-0076 72| SSI E-1884 | SSI E-1885
13| S E-0501 | (DS E- 0502 43 "N'MB S 1929 | NMB S 1930 73| SSI E-1880 | SSI E- 1881
14| NM5 E-1916 | CDOS E-0504 44| DS E-0438 74 Spare | Spare

15I N VB E-1914 | NMSE-1915I 45I DS E-0456 | DS E—0479I 75I WS E-1790 | DS E—1136I
16I N MB E-1912 | NMSE-1913| 46| PPS E-0092 | PPS E-0093| 76| DS E- 0476 |
17| S E- 1882 | SSI E-1883 47| DS E-0431 | CDS E-0432 77| AACS E-1480 | AACS E- 1481
18| SSI E- 1882 | SSI E-1883 48| PPR E-1715 | PPR E 1716 78| DS E-0501 | (DS E-0502
19I S E-0446 | DS E—0447I 49I S E 0476 I 79I PPS E-0071 | PPS E—OO72I
20I Spare | Spare | 50I DS E-0453 | ODS E-o455I soI N M5 S 1926 | NMSS-1927|
21| PPR E-1715 | PPR E-1716 51| N M5 E-1914 | NMB E- 1915 81| CDS E-0437

22| IS E-0475 52| DS E-0501 | CDS E- 0502 82| IS E-0473 | DS E 0474

| | |
23| “AACS E-1473 | AACS E 1475 53] N MBS E-1910 | NIMB E- 1911 83| PPS E-0077 | PPS E 0079

| | |
24| IS E-0441 54| SSI E-1880 | SSI E-1881 84] S E-0430



25
26|
27I
28

29

GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

| | |
STRU E- 0013 | STRU E-0014 | 55| SSI E-1880 | SSI E-1881 |

|
85

STRU E-0015 | TEMP E- 1625 |

DS E-0501 | COS E- 0502 56} S E 0444 | (DS E- 0445 86| CDS E-0475
S E 0436 57I Spare | Spare 87| CDS E-0448 | ODS E-0449
S E- 0462 | CDS E-0468 | 58| STRU E-0015 | TEMP E- 1625 | 88| NMB E-1912 | N MB E-1913 |
DS E-0446 | CDS E—O447I 59I s E0477 | CDS E—O478I sgl N VB E-1912 | NMSE—lQlSI
! 90| SSI E-1884 | SSI E-1885

*1 ncl udes PPS/ DEV/ PRB/ WVS

Figure A2.2.17. Fixed Area Measurenent Assignnment - LLM2A




GLL-3-280 Rev. D, Appendix D (PHASE 2)

NLD NLD (cont) NLD (cont)
00| CDS E-1001 | CDS E-1002 30 Spar e | Spar e 60| CDS E-0953 | CDS E- 0955
01] CDS E-0973 | CDS E-0974 31 Spare | Spare 61| ODS E-0940
02| CDS E-0942 | CDS E-0943 32| DS E-0977 | CDS E-0978 62| CDS E-0960
OSI Spare | Spare : 33I Spare | CDS E-1004 : 63I Spare | Spare :
04I N M S 1926 | N M S 1927 | 34| SSI S 1888 | SSI E-1890 l 64| CDS E-0935 l
05 NM5 S-1929 | N M S 1930 35| SSI S1888 | SSI S 1890 65| CDS E-1001 | CDS E-1002
06| CDS E-0948 | CDS E-0949 36| SSI S 1915 | SSI S 1840 66| CDS E-0944 | CDS E- 0945
07I S E- 0939 : 37I Spare | Spare : 67I Spare | Spare :
08I CDS E-0958 | CDS E-0959 | 38| CDS E-0962 | CDS E-0968 l 68| Spar e | Spare l
09| Spare | COS E-1003 39| COS E-1001 | CDS E-1002 69 Spare | CDS E-1004
10| COS E-0933 | CDS E-0934 40 NM5 S 1929 | N MS S 1930 70| SSI S 1841 | SSI S 1842
11I Spare | Spar e : 41I N M S 1924 | N M5 S 1925 : 71I SSI S 1881 | SSI S 1886 :
12I CDS E-0942 | (DS E-0943 | 42| N M5 S 1926 | N M S 1927 l 72I SSI S 1881 | SSI S 1886 l
13| COS E-1001 | CDS E-1002 43| Spare | Spare 73] SSI S 1918 | SSI S 1919
14 Spar e | COS E-1004 44| CDS E-0938 74 Spare | Spare
15I SSI S 1841 | SSI S 1842 : 45I DS E-0956 | CDS E-0979 : 75I Spar e | Spare :
16I SSI S 1894 | SSI S 1912 | 46| Spar e | Spar e l 76| CDS E-0976 l
17| SSI S 1915 | SSI S 1840 47| CDS E-0931 | CDS E-0932 771 NMB S 1926 | N M5 S 1927
18| SSI S 1915 | SSI S 1840 48 Spar e | Spar e 78] CDS E-1001 | CDS E-1002
19I DS E-0946 | CDS E-0947 : 49I S E- 0976 : 79I N M S 1924 | N M5 S 1925 :
20I Spare | Spare | 50I CDS E-0953 | (DS E-0955 l 80I Spare | Spar e l
21 Spare | Spare 51| SSI S1841 | SSI S 1842 81| CDS E-0937
22| DS E-0975 52| CDS E-1001 | CDS E-1002 82| CDS E-0973 | CDS E-0974
23I NM S 1924 | NM S 1925 : 53I SSI S 1888 | SSI S1890 : 83I Spar e | Spare :
24I S E-0941 : 54I SSI S 1918 | SSI S 1919 : 84I S E- 0930 :



zsl
26|
27I
28

29

GLL-3-280 Rev. D, Appendix D (PHASE 2)

| |
SSI $1918 | SSI S 1919 | 85

Spare | Spare | 55I Spare | Spar e |
S E-1001 | CDS E-1002 56} DS E-0944 | CDS E-0945 86| CDS E-0975
S E- 0936 57I Spar e | Spar e 87| CDS E-0948 | CDS E-0949
DS E-0962 | COS E-0968 | 58| NM5 S 1929 | N M5 S 1930 | 88| SSI S1894 | SSI S 1912 |
DS E-0946 | CDS E-0947I 59I S E-0977 | CDS E-0978I 89I SSI S 1894 | SSI 51912I
! 90| SSI S 1881 | SSI S 1886

*I ncl udes PPS DEV/ PRB

Figure A2.2.18. Fixed Area Measurenent Assignment - LLM2B



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

TiD T2D T3D N1D NLD (cont) NLD (cont)
00| AACS E- 1226 00| AACS E-1227 00| AACS E-1370 00| AACS E- 1332 30| AACS E- 1279 60| AACS E-1244
01| AACS E-1284 01| AACS E-1431 01| AACS E-1247 01| AACS E-1333 31| AACS E-1213 61| AACS E-1245
02| AACS E-1248 02| AACS E-1211 02| AACS E- 1267 02| AACS E-1257 32| AACS E-1203 62| AACS E- 1405
OSI AACS E- 1212 : 03I AACS E- 1210 I 03I AACS E- 1255 I OBI AACS E- 1266 I 33I AACS E- 1405 I 63I AACS E- 1246 I
04I AACS E- 1219 I 04I AACS E-1217 l 04I AACS E- 1230 l 04I AACS E- 1405 l 34| AACS E- 1392 | 64| AACS E- 1387 |
05| AACS E- 1232 05| AACS E-1218 05| AACS E-1231 05| AACS E-1328 35| AACS E-1270 65| AACS E- 1388
06| AACS E- 1220 06] AACS E-1204 06| AACS E-1205 06| AACS E-1329 36| AACS E-1289 66| AACS E- 1405
07I AACS E- 1233 : 07I AACS E- 1206 I 07I AACS E- 1207 I 07I AACS E- 1295 I 37I AACS E- 1342 I 67I AACS E- 1289 I
08I AACS E- 1208 I 08I AACS E-1293 l 08I AACS E- 1215 l OSI AACS E- 1289 l 38| AACS E- 1406 | 68| AACS E- 1432 |
09| AACS E- 1202 09] AACS E-1294 09] AACS E-1282 09| AACS E- 1406 39| AACS E-1374 69| AACS E- 1433
10| AACS E- 1264 10| AACS E-1278 10| “AACS E- 1336 10| AACS E- 1222 40| AACS E- 1375 70| AACS E-1225
11I AACS E- 1209 I 11I AACS E-1201 I 11I AACS E- 1338 I 11I AACS E- 1249 I 41I AACS E- 1376 I 71I AACS E- 1406 I
12I AACS E- 1254 I 12I AACS E- 1419 : 12I AACS E- 1420 : 12I AACS E- 1250 l 42I AACS E- 1406 | 72I AACS E- 1337 |
l ! l ! I : 13| AACS E-1251 43| AACS E-1276 73] AACS E-1438
14| AACS E- 1252 44| AACS E- 1389 74] AACS E- 1339
15I AACS E- 1253 I 45I AACS E- 1433 I 75I AACS E- 1305 I
16| AACS E- 1386 l 46| AACS E- 1430 | 76I AACS E- 1296 |
17| AACS E- 1390 47| AACS E-1433 77| AACS E-1297
18| AACS E-1391 48| AACS E-1444 78| AACS E- 1298
19I AACS E- 1417 I 49I AACS E- 1256 I 79I AACS E- 1299 I
20I AACS E- 1418 l 50I AACS E- 1340 | 80I AACS E- 1393 |
21| AACS E-1421 51| AACS E- 1319 81| AACS E- 1277
22| AACS E-1343 52| AACS E-1371 82| AACS E- 1330
23I AACS E-1210 I 53I AACS E- 1372 I 83I AACS E- 1331 I
24I AACS E- 1341 : 54I AACS E- 1373 I 84I AACS E- 1288 I



Figure A2.2.19.

Unmar ked bars = ECR 35607

GLL- 3-280 Rev.

25|
26|

|
27|
28|

29|

D, Appendi x D (PHASE 2)

|
AACS E-1383 |

AACS E- 1261 55 85| AACS E- 1265 |

AACS E- 1262 56} AACS E-1323 86| AACS E- 1228

AACS E- 1263 57I AACS E- 1237 87| AACS E-1283

AACS E- 1439 | SSI AACS E-1281 | 88| AACS E-1308 |

AACS E- 1224 : 59I AACS E- 1242 : 89I AACS E- 1334 :
: ! : 90| AACS E-1335

Fi xed Area Measurenent Assignnent - AACS




GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

NeD N2D (cont) N2D (cont) ZiD z2D Z1s 72s
00| AACS E-1303 30| AACS E- 1304 60| AACS E- 1304 00| AACS E-139%6 | 00| AACS E-1397 | 00| AACS E-139%4 | 00| AACS E-1395 |
01| AACS E-1304 31| AACS E-1304 61| AACS E-1304 ! : ! : l ! l !
02| AACS E- 1304 32| AACS E- 1304 62| AACS E-1304
OSI AACS E- 1304 : 33I AACS E- 1304 I 63I AACS E- 1304 I
04I AACS E- 1304 I 34| AACS E- 1304 l 64I AACS E- 1304 l
05| AACS E- 1304 35| AACS E- 1304 65| AACS E- 1304
06| AACS E- 1304 36| AACS E- 1304 66| AACS E-1304
07I AACS E- 1304 : 37I AACS E- 1304 I 67I AACS E- 1304 I
08I AACS E- 1304 I 38| AACS E- 1304 l 68I AACS E- 1304 l
09| AACS E- 1304 39| AACS E- 1304 69| AACS E- 1304
10| AACS E- 1304 40| AACS E- 1304 70| AACS E-1304
11I AACS E- 1304 I 41I AACS E- 1304 I 71I AACS E- 1304 I
12I AACS E- 1304 I 42I AACS E- 1304 l 72I AACS E- 1304 l
13| AACS E-1304 43| AACS E-1304 73| AACS E-1304
14| AACS E- 1304 44| AACS E- 1304 74| AACS E-1304
15I AACS E- 1304 I 45I AACS E- 1304 I 75I AACS E- 1304 I
16I AACS E- 1304 I 46I AACS E- 1304 l 76I AACS E- 1304 l
17| AACS E-1304 47| AACS E-1304 77 AACS E-1304
18| AACS E- 1304 48| AACS E- 1304 78| AACS E-1304
19I AACS E- 1304 : 49I AACS E- 1304 I 79I AACS E- 1304 I
20I AACS E- 1304 I 50I AACS E- 1304 l 80I AACS E- 1304 l
21| AACS E-1304 51| AACS E-1304 81| AACS E-1304
22| AACS E- 1304 52| AACS E- 1304 82| AACS E-1304
23I AACS E- 1304 : 53I AACS E- 1304 I 83I AACS E- 1304 I
24I AACS E- 1304 I 54I AACS E- 1304 : 84I AACS E- 1304 :



25
26|
27I
28

29

GLL- 3-280 Rev.

AACS E- 1304 55| AACS E- 1304 85 AACS E-1304
AACS E- 1304 56I AACS E- 1304 86| AACS E- 1304
AACS E- 1304 57I AACS E- 1304 87| AACS E-1304
AACS E- 1304 | SSI AACS E-1304 | 88| AACS E- 1304 |
AACS E- 1304 I 59I AACS E- 1304 I 89I AACS E- 1304 I
: I ! 90| “AACS E- 1304

Figure A2.2.19.

D, Appendi x D (PHASE 2)

Fi xed Area Measurenent Assignnent - AACS (cont)
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A2.2.14.2.2 Variable Area Measurement Assignments.

The variable area measurements are grouped into packets, any of which
may be placed into one or more engineering formats. The packets are listed
in Table A2.2.8A, along with their associated measurements. The actual
formats are shown in Figure A2.2.20, and described below.

a. Anomaly Format. The anomaly format shall provide telemetry for
enhanced visibility into the spacecraft system for troubleshooting
anomalies. This format shall be selectable either by ground command
or by an onboard fault detection and correction routine. The format
shall be assigned to commutation map identifier O.

b. Launch Phase | Format (CDS load state). The Launch Phase | format
shall provide telemetry from Launch to start of RPM pressurization.
Note that GLL-3-120 defines the flight state for this format.

C. Launch Phase |l Format (CDS load state). The launch phase i
format shall provide telemetry during the RPM pressurization. Note
that GLL-3-120 defines the flight state for this format.

d. Cruise/Encounter/Orbital Operations Format. The
cruise/encounter/orbital operations format shall provide telemetry from
the completion of the RPM pressurization through the end of mission,
except for periods when maneuvers occur.

e. Launch Phase lll/Maneuver/All Spin Format (CDS load
state). The maneuver/all spin format shall provide telemetry
during maneuvers and all spin operations, including TCM's.
LRS (LPW) data will be available during these operations.
Note that GLL-3-120 defines the flight state for this format.
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Table A2.2.8A GLL Variable Telemetry Packet Listing

Packet | Packet| Measure- | Measure- | Measure- | Measure- | Measure- |
Source | Nane | nent #1 | nent #2 | nment #3 | nent #4 | nent #5 |
| LLM 1A I I I I I
| 01 | RFS E-0024| RFS E-0042| RFS E-0031] RFS E-0034| RFS E-0038|
Low | I I I I I I
LEVEL | LLM 1A | | | | |
MODULE | 02 | PPS E-0078| PPS E-0086| PPS E-0080| PPS E-1635| PPS E-0090|
1A | I I I I I I
| LLM 1A I I I I I
| 03 | spare | RFS E-0023| spare | spare | spare |
I I I I I I I
| LLM 1A I I I I I
| 04 | RPME-1585] RPM E-1586] RPM E-1588] RPM E-1591| PPS E- 0065|
I I I I I I I
| LLM 1A I I I I I
| 05 | RPME-1591] PPS E-0065| RPM E-1585| RPM E-1586| RPM E- 1588|
I I I I I I I
| LLM 1A I I I I I
| G | RPME1596] RPM E-1598| RPM E-1600] RPM E-1602| RPM E- 1603|
I I I I I I I
Packet | Packet| Measure- | Measure- | Measure- | Measure- | Measure- |
Source | Nane | nent #1 | nent #2 | nment #3 | nent #4 | nent #5 |
| LLM 1B| I I I I I
| 01 | RFS E-0026|] RFS E-0022| RFS E-0027| spare | spare |
I I I I I I I
| LLM 1B| I I I I I
LOV | 02 | PPS E 0083 spare | spare | PPS E-1636| PPS E-0091]
LEVEL | | | | I I I
MODULE | LLM 1B | | | | |
1B | 03 | RFS E-0026] RPM E- 1594| spare | spare | PPS E-0091|
I I I I I I I
| LLM 1B| I I I I I
| 04 | spare | spare | spare | RPME-1594| spare |
I I I I I I I
| LLM 1B| I I I I I
| 05 | RPME-1587] RPME-1589| RPM E-1590| RPM E-1594| PPS E- 0066|
I I I I I I I
| LLM 1B| I I I I I
| 06 | RPME-1594| PPS E-0066] RPM E-1587| RPM E-1589| RPM E- 1590|
I I I I I I I
| LLM 1B| I I I I I
| O | RPME 1595 RPM E-1597| RPM E-1599] RPM E-1601| RPM E- 1604|
I
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Table A2.2.8A GLL Variable Telemetry Packet Listing

Packet | Packet| Measure- | Measure- | Measure- | Measure- | Measure-
Source | Nane | nent #1 | nent #2 | nent #3 | nent #4 | nent #5

I I I I I I
| LLM 24| PPS E-0092| PPS E-0093| PPS E-0067| PPS E-1665| spare

I
I
I
I
| Lo~V | 01 | I I I I
I
I
I
I

LEVEL | | | | I I

MODULE | | | | | |

2A | | | | | |

I I I I I I
Packet | Packet| Measure- | Measure- | Measure- | Measure- | Masure- |
Source | Nene | nent #1 | nment #2 | nent #3 | nment #4 | nent #5 |
| LLM 28| | | | | I
Low | o1 spare | spare PPS E-0068| CTR E- 1666| spare |
LEVEL | | I I
| I
| I
I I
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Table A2.2.8A GLL Variable Telemetry Packet Listing (1200 Bps/Launch)

| Packet |Packet| Measure- | Measure- | Measure- | Measure- | Measure- |
| Source | Nane | nent #1 | ment #2 | nent #3 | nent #4 | nent #5 |
| | AACS | | | I
| | 01 | AACS E-1398 | AACS E-1399 | AACS E- 1345]
| I I I I |
| | AACS | | | I
| | 02 | AACS E- 1400 | AACS E-1401 | AACS E- 1346|
| I I I I |
| | AACS | | | I
| | 03 | AACS E- 1402 | AACS E-1403 | AACS E- 1345]
| I I I I |
| | AACS | | | I
| | 04 | AACS E- 1404 | AACS E-1240 | AACS E- 1346|
| I I I I |
| | AACS | | | I
| | 05 | AACS E- 1405 | AACS E- 1406 | AACS E- 1434
| I I I I |
| | AACS | | | I
| | 06 | AACS E-1221 | AACS E-1234 | AACS E- 1383
| I I I I |
| | AACS | | | I
| | 07 | AACS E-1216 | AACS E-1229 | AACS E- 1437|
|  AACS | | | I I
| | AACS | | | I
| | 08 | AACS E-1226 | AACS E-1227 | AACS E- 1283
| I I I I |
| | AACS | | | I
| | 09 | AACS E- 1429 | AACS E-1294 | AACSE- 1345 |
| I I I I |
| | AACS | | | I
| | 10 | AACS E- 1415 | AACS E- 1416 | AACS E-1290|
| I I I I |
| | AACS | | | I
| | 11 | AACS E- 1407 | AACS E- 1408 | AACS E- 1345]
| I I I I |
| | AACS | | | I
| | 12 | AACS E- 1409 | AACS E- 1410 | AACS E- 1346|
| I I I I |
| | AACS | | | I
| | 13 | AACS E-1291 | AACS E-1292 | AACS E- 1290|
| I I I I |
| | AACS | | | I
| | 14 | AACS E- 1426 | AACS E-1354 | AACS E- 1434
| I I I I |
| | AACS | | | I
| | 15 | AACS E- 1425 | AACS E-1243 | AACS E- 1435]
| I I I I |
| | AACS | | | I
| | 16 | AACS E-1417 | AACS E-1418 | AACS E- 1346|
| I I I
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Table A2.2.8A GLL Variable Tel enetry Packet Listing (10/40 Bps)

| Packet |Packet| Measure- | Measure- | Measure- | Measure- | Measure- |
| _Source | Nane | ment #1 | nent #2 | nent #3 | nment #4 | nment #5 |
| | AACS | | | I
| | 01 | AACS E-1398 | AACS E-1399 | AACS E- 1345]
| I I I I |
| | AACS | | | I
| | 02 | AACS E- 1400 | AACS E-1401 | AACS E- 1346|
| I I I I |
| | AACS | | | I
| | 03 | AACS E- 1402 | AACS E-1403 | AACS E-1427|
| I I I I |
| | AACS | | | I
| | 04 | AACS E- 1404 | AACS E-1240 | AACS E- 1345]
| I I I I |
| | AACS | | | I
| | 05 | AACS E- 1405 | AACS E- 1406 | AACS E- 1346|
| I I I I |
| | AACS | | | I
| | 06 | AACS E-1221 | AACS E-1234 | AACS E- 1383
| I I I I |
| | AACS | | | I
| | 07 | AACS E-1417 | AACS E-1418 | AACS E- 1437|
|  AACS | | | I I
| | AACS | | | I
| | 08 | AACS E-1226 | AACS E-1227 | AACS E- 1283
| I I I I |
| | AACS | | | I
| | 09 | AACS E- 1429 | AACS E-1428 | AACS E- 1454|
| I I I I |
| | AACS | | | I
| | 10 | AACS E-1200 | AACS E-1215 | AACS E- 1454|
| I I I I |
| | AACS | | | I
| | 11 | AACS E-1420 | AACS E- 1419 | AACS E- 1454|
| I I I I |
| | AACS | | | I
| | 12 | AACS E-1423 | AACS E-1424 | AACS E-1290|
| I I I I |
| | AACS | | | I
| | 13 | AACS E-1291 | AACS E-1292 | AACS E- 1454|
| I I I I |
| | AACS | | | I
| | 14 | AACS E-1208 | AACS E-1354 | AACS E-1290|
| I I I I |
| | AACS | | | I
| | 15 | AACS E-1431 | AACS E- 1430 | AACS E-1290|
| I I I I |
| | AACS | | | I
| | 16 | AACS E-1303 | AACS E-1225 | AACS E-1290|
| I I I
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Packet 1 2 3 4 5 6 7 8 9
Posi tion
I I I I I I I I I I
Packet | LLMLA] LLMLA| LLMLB| spar e| spar e| AACS | AACS | AACS | AACS |
Nane | 01 | 02 | 01 | | | 04 | 05 | 10 | 15 |
I I I I I I I I I I
Ti m ng | A | C | A | | | NVNA| NA| NA]| NA|
Position | I I I I I I I I I
Anomal y Format (Map 0)

I I I I I I I I I I
Packet | LLMLA| LLMLA] LLMLB| LLM2A| LLM2B| AACS | AACS | AACS | AACS |
Nane | 01 | 03 | 02 | 01 | O1 | 10 | 06 | 03 | 05 |
I I I I I I I I I I
Ti m ng | A | C | A | A | A | NA| NA| NA| NA|
Position | I I I I I I I I I
Launch Phase | Format (Map 1, during |aunch phase)

(CDS | oad state, see G.L-3-120 for flight state)
I I I I I I I I I I
Packet | LLMLA] LLMLA| LLMLA| LLMLB| LLMLB| LLMLB| spar e| spar e| spar e|
Nane | 04 | 05 | 06 | 05 | 06 | 07 | | | |
- | | | | | | | | | |
Timing | Al C| B Al Cc| B | | |
Position | I I I I I I I I I
Launch Phase Il Format (Map O, during | aunch phase)

(CDS | oad state, see G.L-3-120 for flight state)
I I I I I I I I I I
Packet | LLMLA| LLMLA] LLMLB| AACS | AACS | AACS | AACS | AACS | AACS |
Nane | o1 | 02 | 01 | 11 | 12 | 13 | 14 | 15 | 05 |
I I I I I I I I I I
Ti m ng | A | C | A | NA| NA| NA| NA| NA| NA|
Position | I I I I I I I I I

Crui se/ Encounter/ Orbital Operations Format (Map 3)
I I I I I I I I I I
Packet | LLMLA| LLMLA] LLMLB| LLMLB| LLM2A| LLM2B| AACS | AACS | AACS |
Nane | 01 | 03 | 03 | 04 | O1 | 01 | 03 | 04 | 10 |
I I I I I I I I I I
Ti m ng | A | C | A ] C | A | A | NA| NA| NA|
Position | I I I I I I I I I

Launch 11/ Maneuver/Al'l Spin Format (Map 2)
(CDS | oad state, see G.L-3-120 for flight state)

Figure A2.2.20. G.L Variable Engineering Fornmats
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A2.2.14.3 Digital and Software Measurements

Table A2.2.9 provides detailed data for each digital and software measurement.
This data includes, subsystem, title, measurement engineering number, type
(digital/software), width in bits, and the interpretation of individual bits.

Table A2.2.9. Digital and Software Bit Definitions (Bit 1 is MSB)
Digital Bit Definitions

Bit(s) Measur enent Contents
---------------- 1 |PPS 2.4 KHz inverter |O=nain
status A 1=st andby
-------------- 2 |PPS PSU-1 pyro arm O=ar med
i nd. l=safe
------------ 3 |+X RTG isolation 0=di ode bypassed
di ode bypass 1=di ode unbypassed
—————————— 4 | PPS undervoltage trip| 0=nom nal voltage
ind - A 1=undervol t age
———————— 5 | RFS S- TWTA pwr out put | O=nom nal pw out put
int - A 1=l ow pw out put
------ 6 | RFS X-exc pw output | O=nomi nal pw out put
| int - A 1=l ow pw out put
| ---- 7 | RFS X- TWTA pwr out put | O=nom nal pw out put
| ] int - A 1=l ow pw out put
| | -- 8 | RFS S-exc pw output | O=nom nal pw out put
[ | | int - A 1=l ow pw out put
1]
| 11 2] 3| 4|5/6]/7/8 RFS/PPS status word 1 E- 0018
---------------- 1 |PPS 2.4 KHz inverter |O=main
status B 1=st andby
-------------- 2 | PPS PSU-1 pyro O=unshort ed
unshort ind. l1=shorted
------------ 3 |-X RTGisolation 0=di ode bypassed
di ode bypass 1=di ode unbypassed
—————————— 4 | PPS undervoltage trip| 0O=nom nal voltage
ind - B l=undervol t age
-------- 5 | RFS S- TWTA pwr out put | O=nomi nal pw out put
int - B 1=l ow pw out put
------ 6 | RFS X-exc pw output |O=nom nal pw out put
| int - B 1=I ow pw out put
| ---- 7 | RFS X- TWITA pwr out put | O=nom nal pw out put
| ] int - B 1=l ow pw out put
[ | -- 8 | RFS S-exc pw out put | O=nomi nal pw out put
[ | | int - B 1=l ow pw out put
| ]|
[ | |
| 1] 2| 3| 4] 5] 6] 7| 8|

RFS/ PPS status word 2

E- 0019
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Table A2.2.9. Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
................ 1 | X-band TWTA power 0=hi gh power
1=| ow power
.............. 2 | CS3 CW CS4 CCW O=of f ( HGA)
1=on  (LGA-1 OR LGA-2)
____________ 3 | S-band TWITA-2 on/off | O=of f
1=o0n
---------- 4 | X-band TWTA-1 on/of f | O=of f
1=0n
-------- 5 | two-way non-coherent | O=of f
1=0n
------ 6 | X-band exciter nunber|O=select 2 or X trans-
mtters off
l=select 1
---- 7 | S-band rangi ng 0=on
1=of f
-- 8 | recei ver nunber O=r ecei ver 2
l=receiver 1

I
|
8| RFS Status Wrd 1(A) E-0020

| 1] 2] 3| 4] 5| 6] 7|
................ 1 JUSO on/of f O=of f
1=o0n
.............. 2 | X-band rangi ng on/ of f| 0=on
1=of f
............ 3 | CS5 CCW 0=HGA (off)
1=LGA (on)
---------- 4 |differential one-way |O=off
rangi ng 1=on
-------- 5 | S-band TWA-1 on/of f | O=of f
1=o0n
------ 6 | S-band | ow hi gh power| O=hi gh power
1=| ow power
---- 7 | S-band exciter nunber|O=select 2 or S exciters

of f
l=sel ect 1

1=o0n

I

I

| -- 8 | X-band TWIA-2 on/of f | O=of f
I

I

[ |

I
|
| 1] 2] 3] 4] 5] 6] 7] 8] RFS Status Word 2(B) E- 0021
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Table A2.2.9. Digital and Software Bit Definitions (Bit 1 is MSB)

| 11 2] 3| 4] 5] 6] 7] 8|

Bit(s) Measur enent Contents
1 | X-band TWTA power 0=hi gh power
1=| ow power
2 | CS3 CW CS4 CCWwW O=of f (H®&)
1=on  (LGA-1 OR LGA-2)
3 | S-band TWA-2 on/of f | O=of f
1=o0n
4 | X-band TWITA-1 on/of f | O=of f
1=0n
5 | two-way non-coherent | O=off
1=o0n
6 | X-band exciter nunber|O=select 2 or X trans-
mtters off
l=sel ect 1
7 | S-band rangi ng 0=on
1=of f
8 | recei ver nunber O=r ecei ver 2
l=receiver 1

RFS Status Word 1(B) E- 0052

1 | USO on/ of f O=of f
1=0n

2 | X-band rangi ng on/ of f| 0=on
1=of f

3 | CS5 CCW 0=HGA (off)
1=LGA (on)

4 |differential one-way |O=off

rangi ng 1=on

5 |S-band TWIA-1 on/of f | O=of f
1=o0n

6 | S-band | ow hi gh power| 0=hi gh power
1=| ow power

7 | S-band exciter nunber|O=select 2 or S exciters
of f
l=select 1

8 | X-band TWIA-2 on/of f | O=of f
1=0n

RFS Status Word 2(A)

E- 0053
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Table A2.2.9. Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Cont ents
---------------- 1 | X-band out put 2 O=of f
1=o0n
-------------- 2 | X-band out put 1 O=of f
1=0n
------------ 3 | X-band subcarrier 0=l ow*/very high**
frequency 1=hi gh
---------- 4 | S-band data rate =l ow rate data
1=hi gh rate data
———————— 5 | S-band subcarri er 0=l ow
frequency 1=hi gh
------ 6 | S-band output 2 O=of f
| 1=on
| ---- 7 | S-band out put 1 O=of f
| | 1=on
| | -- 8 | TMU active unit 0=TMJ B on
| 1 | i ndi cator 1=TMJ A on
[ 11
| 1121 3] 4] 5] 6] 7] 8] MDS TMJ Status Word 1(A) E-0055

———————————————— 1 | CC sel ect**/ TDRS node*| 0=CC- 1**/ O=of f *
1=CG 2**/1=on(no subcarrier)*|
————————— 2-7| nod i ndex O=range 0-63 (22.22 nv per
| DN, 0=350 nmv, 63=1750 mv) |
| |
| -- 8 | X/ S-band nod 0=S- band nod i ndex L
| i ndex 1D 1=X-band nod i ndex
112 3] 4]5|6]/7/8 MS TMJ Status Wrd 2(A) E-0056
---------------- 1 | X-band out put 2 O=of f
1=0n
—————————————— 2 | X-band output 1 O=of f
1=0n
———————————— 3 | X-band subcarrier 0=l ow*/very high**
frequency 1=hi gh
---------- 4 | S-band data rate O=low rate data
1=high rate data
———————— 5 | S-band subcarrier 0=I ow
frequency 1=hi gh
------ 6 | S-band output 2 O=of f
| 1=on
| ---- 7 | S-band out put 1 O=of f
| 1=o0n
| | -- 8 | TMJ active unit 0=TMJ B on
| 1 | i ndi cat or 1=TMJ A on
[ | |
| 11 2] 3] 4] 5] 6] 7] 8] MDS TMJ Status Word 1(B) E- 0059

* Applies while on TMJ}B
*x Applies for TMJF A operation (CC-2 operation)
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Table A2.2.9. Digital and Software Bit Definitions (Bit 1 is MSB)
Bit(s)

Measur enent

Contents

CC sel ect / TDRS npde

0=CC- 1/ 0=of f *

TMJ A only/ 1=CC-2/1=on (no subcarrier)*
2-7| nod i ndex O=range 0-63 (22.22 nv per
DN, 0=350 nv, 63=1750 nv
8 | X/ S-band nod i ndex | D 0=S-band nod i ndex

1=X-band nod i ndex

| 1] 2] 3| 4]5]6]7]8]

* Applies while on TMJB

TMJ Status Word 2(B) E- 0060
1 |CDS 4.8KHz test/A 0=i nhi bited
l1=enabl ed
2 | PSU- 1A enabl e rel ays | O=enabl ed
A status 1=di sabl ed
3 spare
4 | PPS pyro anps 1A O=even # of pyro events
status (pyro events since BOM POR
Mod 2) 1=o0dd # of pyro events
si nce BOV POR
5 | PPS di schar ge O=not in use
controll er use ind. 1=in _use
6 | MDS TMJ active unit 0=TMJ A active
i nd 1=TMJ- B active
7 | MDS CDU-A bit sync O=out of | ock
| ock status 1=in | ock
8 | MDS CDU- A subcarrier |0O=out of |ock
| ock status 1=in | ock
PPS/ MDS/ CDS status word 1 E- 0065
1 |CDS 4.8KHz test/B 0=i nhi bited
1=enabl ed
2 | PSU- 1B enabl e rel ays | O=enabl ed
B status 1=di sabl ed
3 spare
4 | PPS pyro anps 1B O=even # of pyro events
status (pyro events si nce BOV POR
Mod 2) 1=o0dd # of pyro events
si nce BOM POR
S |spare
6 | MDS CDU active unit 0=CDU- A active
i nd 1=CDU- B active
7 | MDS CDU-B bit sync O=out of |ock
| ock status 1=in | ock
8 | MDS CDU-B subcarrier |0O=out of |ock
| ock status 1=in | ock
PPS/ MDS/ CDS st atus word 2 E- 0066
for TMJ A operation, adjacent definitions

apply.
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Table A2.2.9. Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
---------------- 1 | PPS PSU- 2A Probe O=enabl ed
enable relay status 1=di sabl ed
—————————————— 2 | DEV scan platform O=unl at ched
unl atch i ndicator 1=st owed
———————————— 3 | PRB PPIU CCB i nhibit |0O=enabl ed
1 status l=safe (see note 2)
---------- 4 | PPS PSU-2 pyro arm O=ar ned
i nd. l=safe
———————— 5 | PRB DCP descent power | O=of f
supply A status 1=0n
------ 6 | PPS S/ C separation O=enabl ed
enabl e relay status 1=di sabl ed
---- 7 |S/IC - 1US separation | O=separ at ed
| i ndicator A (see note| l=attached
| 1 bel ow)
| -- 8 | PPS pyro amps 2A O=even # of pyro events
| status (pyro events si nce BOV POR
| MOD 2) 1=o0dd # of pyro events
| | since BOM POR
[112]3|4]5]6|7]8] PPS/ DEVI PRB/ UVS status word E- 0067
———————————————— 1 | PPS PSU- 2B Probe O=enabl ed

enabl e rel ay status 1=di sabl ed

-------------- 2 | DEV despun el ctrnics | O=unl at ched
unl at ch i ndi cat or 1=st owed
———————————— 3 | DEV spun-despun O=separ at ed
separation indicator |1=attached
—————————— 4 | PPS PSU-2 pyro O=unshorted
unshort ind. l=shorted
-------- 5 | PRB DCP coast power O=of f
supply status 1=o0n
------ 6 | PRB PPI U CCB inhibit |0O=enabl ed
2 status l=safe
---- 7 |S/IC - IUS separation | O=separ at ed
| i ndicator B (see note| 1=attached
| 1 bel ow)
| -- 8 | PPS pyro anmps 2B O=even # of pyro events
| status (pyro events si nce BOM POR
| MOD 2) 1=o0dd # of pyro events
| | si nce BOM POR
|1]12] 3] 4]|5|6]7,8 PPS/ DEVI PRB status word E- 0068

Notes: 1) E-0067 (E-0068) bit 7 controls the S/C serial TLM data and clock
sent to the STS/IUS "A" ("B") channel. Serial data and clock is
enabled (inhibited) when bit 7 is a logical "1" ("0"). See Para
graph 3.4.1.

2) UVS 30VDC power is also inhibited with the safe condition of PRB
PPIU CCB inhibit 1 Status.



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

I
I
I
I
I
I
I
I
I
I
I
1]

2| 3| 4] 5] 6] 7] 8|

D=Dependent. This state only occurs when the opposing string's CRC bit is

set similarly.

Bit(s) Measur enent Contents
1 |LLM2A MPLO | O=of f |
| | 1=on | D
2 | LLM 2A Menory Swap | O=of f |
| [ 1=on | D
3 | LLM 2A CC/ DC di sabl e | O=of f |
| [ 1=on | D
4 | LLM 2A bus sel ect | 0=BUS- 2A |
I | 1=BUS- 2B | D
5 | LLM 2A bus adapter write| O0=off |
| pr ot ect [ 1=0n | D
6 | LLM2A write protect | O=of f |
| 2000- 2FFF/ 6000- 6FFF | 1=on | D
7 | LLM2A write protect | O=of f |
| 0000- 1FFF/ 4000- 5FFF | 1=on | D
8 | spare I I
HLMLA DESPUN CRC REGQ STERS 0-3 (MSB) E-0153
1 |LLM2B MPLO | O=of f |
| | 1=on | D
2 | LLM 2B Menory Swap | O=of f |
| [ 1=on | D
3 | LLM 2B CC/ DC di sabl e | O=of f |
| [ 1=on | D
4 | LLM 2B bus sel ect | 0=BUS- 2A |
I | 1=BUS- 2B I
5 | LLM 2B bus adapter write|O0=off |
| pr ot ect [ 1=0n | D
6 | LLM2B write protect | O=of f |
| 2000- 2FFF/ 6000- 6FFF | 1=on | D
7 | LLM2B write protect | O=of f |
| 0000- 1FFF/ 4000- 5FFF | 1=on | D
8 | spare I I
HLMLA DESPUN CRC REGQ STERS 0-3 (2SB) E-0153



Table A2.2.9 Digital

GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

and Sof twar e

Bit Definitions (Bit 1 is

| error status

|1=wite attenpt when busy

VEB)
Bit(s) Measur enent Contents
1 | RRH 2 bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
2 | RRH-1 bus sel ect | 0=BUS- 2A |
I | 1=BUS- 2B | D
3 | PPR bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
4 | NI M5 bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
5 | SSI bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
6 | UVS bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
--|7-8| spare | |
I I I
HLMLA DESPUN CRC REGQ STERS 0-3 (3SB) E-0153
| 1 |CRC-2A BA wite busy | 0=no error

I

I

2 | CRC-2A BA wite protect |0=no error |
|error status | 1=error |

3 |HCD transfer error | 0=no error |
| st at us | 1=error |

4 | HCD POR st at us | 0=no POR |
| | 1=one or nore PORs |

5 | BUS-2B POR st at us | 0=no POR |
| | 1=one or nore PORs |

6 | BUS- 2A POR st at us | 0=no POR |
| | 1=one or nore PORs |

7 | CRC-2A BA bus parity | 0=no error |
| error status | 1=one or nore errors, any |

| | BA involved |

8 | CRC-2A BA transaction | 0=no error |
I

I

| parity error status

| 1=one or nore errors,
| CRC-2A BA invol ved

HLMLA DESPUN CRC REG STERS 0-3 (LSB)
HLMLA DESPUN CRC BANK A

E- 0153 AND
E- 0155

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly.



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

| (probe rel ease enable) |1=set (ENABLE)

Bit(s) Measur enent Contents
——————————————— | _1 |spare | |
I | 2 | backup MUX | O=r eset |
| | | |control BIT-C | 1=set | D
| | ----------- | 3 | backup MUX | O=r eset |
| | | | |control BIT-B | 1=set | D
| 11 --------- | 4 | backup MUX | O=r eset |
[ . | |control BIT-A | 1=set | D
111 ------- | 5 | ADC-2A LLM sel ect | O=LLM 2A |
[ || [1=LLM 2B | D
1111 ----- | 6 |IUS/STS-2B low rate TLM | O=LLM 2A | D
(I I O | | sel ect [1=LLM 2B |
| I I 1| | ---1 7 ]1US/ISTS-2A low rate TLM | O=LLM 2A |
[ I O | | sel ect [1=LLM 2B | D
[T 11111 -1 8]CRCG2A | O=of f I
I |[critical enable nmaster |1=on |
I I I O
| 112] 3] 4]5]6] 78 HLMA DESPUN CRC REGQ STERS 4-6 (MSB) E-0154
———————————— | 1-4| spare | |
| - | 5 |CRCG 2B bus adapter wite]| 0O=of f |
| | | | pr ot ect | 1=on | D
| | ----- | 6 | CRC-2B bus sel ect | 0=BUS- 2A | D
I [ || | 1=BUS- 2B |
| | | ---] 7 | CRC-2A bus adapter wite| O=off |
| [ ]| I | pr ot ect | 1=on | D
| | | | -] 8 | CRC 2A bus sel ect | 0=BUS- 2A |
SN U I B O | 1=BUS- 2B | D
I I
| 112] 3] 4]5]6] 78 HLMA DESPUN CRC REG STERS 4-6 (2SB) E-0154
—————————————— | 1- 2| spare | |
I | 3 | DESPUN critical enable 5|0=reset | D
| | | (spare) | 1=set |
| ] --------- | 4 | DESPUN critical enable 4|0=reset |
[ | | __|(spare) | 1=set |
| 1| ------- | 5 |DESPUN critical enable 3|0=reset |
[ | __|(spare) | 1=set |
| 111 ----- | 6 | DESPUN critical enable 2| 0=reset (ENABLE RESET) | D
I I | | (probe unbilical cable |1l=set (ENABLE) |
I I | | cutter enable) | |
| | I | | =---1 7 |DESPUN critical enable 1| 0=reset (ENABLE RESET) | D
[ T T I | (PPS spare) | 1=set ( ENABLE) |
I I -] 8 | DESPUN critical enable 0] O=reset (ENABLE RESET) | D
T I I
[ 1 [ 1
| 3] 4] 5]

||
|11 2] 3] 4]5]/6]/7]8 HLMLA DESPUN CRC REGQ STERS 4-6 (LSB) E-0154

D=Dependent. This state only occurs when the opposing string's CRC bit is
set simlarly.



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

For the bit definition of E-0155, see HLM1A DESPUN CRC REGISTERS 0-3 (LSB)
E-0153. Their definitions are identical.

HLM1A DESPUN CRC REGISTERS 0-3 E-0155,

Bit(s) Measur enent Cont ent s
............... | 1 | HLM 1A MPLO | 0=of f I
| | | | 1=on | D
| e | 2 | HLM 1A Menory Swap | 0=of f I
| | | | 1=on | D
N | 3 |HLM 1A wite protect | 0=of f I
[ 11 | | 5000- 5FFF/ D000- DFFF | 1=on | D
I 1] --------- | 4 |HLM 1A wite protect | 0=of f I
RN | ___14000- 4FFF/ 0000- CFFF | 1=on | D
11 ------- | 5 |HLM 1A wite protect | 0=of f I
HEEN | ___13000- 3FFF/ BOOO- BFFF | 1=on | D
L L ----- | 6 |HLM 1A wite protect | 0=of f I
BEEEE | ___12000- 2FFF/ AO0O- AFFF | 1=on | D
[ 11 11| ---1 7|HMIA wite protect | 0=of f I
| 111 |11 |__11000-1FFF/9000- 9FFF | 1=on | D
[T 11111 -l 8 |HMIA wite protect | 0=of f I
11 | 0000- OFFF/ 8000- 8FFF | 1=on | D
I Y Y O
|11 2] 3] 4]/5|6] 78 HLMA SPUN CRC BANK A REG STERS 0-3 (MsSB) E-0156
............... | 1 |LLM 1A MPLO | 0=of f I
| | | | 1=on | D
| e | 2 |LLM 1A Menory Swap | 0=of f I
| | | | 1=on | D
I | 3 |LLM 1A CC/DC disabl e | 0=of f I
|1 || | 1=on D
| ] ---m-m-- | 4 |LLM 1A bus sel ect | 0=BUS- 1A I
R | | | 1=BUS- 1B | D
[ 1] ------- | 5 |LLM 1A bus adapter write|O=off I
NN | __lprotect | 1=on | D
L ----- | 6 |LLM 1A wite protect | 0=of f I
11| | | | 2000- 2FFF/ 6000- 6FFF | 1=on | D
' 11111 ---1 7|LLM1A wite protect | 0=of f I
BEEEE | ___10000- 1FFF/ 4000- 5FFF | 1=on | D
HEREE | _8 |spare I |
I I
| 112] 3| 4] 5]

1]2] 34|56/ 7]8 HLMA SPUN CRC BANK A REGQ STERS 0-3 (2SB) E-0156

D=Dependent. This state only occurs when the opposing string's CRC bit is
set simlarly.



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
--------------- | 1 |BUM1A BA-2B wite | 0=of f |
I I | prot ect 1800- 1FFF/ 5800- 5FFF [ 1=on | D
| meeeeemeeaaa | 2 |BUM 1A BA-2B write | 0=of f |
[ | | | prot ect 1000- 17FF/ 5000- 57FF | 1=on | D
| | --ec---en-- | 3 |BUM 1A BA-2B write | 0=of f |
[ 11 | | pr ot ect 0800- OFFF/ 4800- 4FFF | 1=on | D
| | | =-------- | 4 |BUM 1A BA-2B write | 0=of f |
[ | | pr ot ect 0000- O7FF/ 4000- 47FF | 1=on | D
I 11| ------- | 5 |BUM 1A BA-1A wite | 0=of f |
[0 | | prot ect 1800- 1FFF/ 5800- 5FFF | 1=on | D
L1 ----- | 6 | BUM 1A BA-1A write | 0=of f |
(I I O | | prot ect 1000- 17FF/ 5000- 57FF | 1=on | D
' 11111 ---1 7 |BUMIA BA-1A wite | 0=of f |
[ I O | | prot ect _0800- OFFF/ 4800- 4FFF | 1=on | D
111111 -] 8 |BUMIA BA-1A wite | 0=of f |
| 11 I | || | |__lprotect 0000-07FF/ 4000-47FF [ 1=on | D
N Y T Y
| 11231 4|5|6]7/8 HLMIA SPUN CRC BANK A REG STERS 0-3 (3SB) E-0156
--------------- | 1 |BUM 1A TLMcontrol BA | 0=BA- 1A |
| | | sel ect | 1=BA- 2B | D
I | 2 | Gol ay- 1A bus sel ect | 0=BUS- 1A |
|1 | I | 1=BUS- 1B | D
| | ----------- | 3 | BUM 1A BA-2B bus sel ect | 0=BUS- 1A | D
[ ]| | I | 1=BUS- 1B |
| 11 --------- | 4 | BUM 1A BA- 1A bus sel ect | 0=BUS- 1A |
[ ]| | I | 1=BUS- 1B | D
111 ------- | 5 | BUM1A nenory swap | O=of f |
[ || [ 1=on | D
1111 ----- | 6 | BUM1A wite protect | O=of f |
(I I O | | 3000- 37FF/ 7000- 77FF | 1=on | D
I I 11| | ---1 7 |BUM1IA wite protect | O=of f |
[ I O | | 2800- 2FFF/ 6800- 6FFF | 1=on | D
I I 111 I | -] 8 | BUM1A wite protect | O=of f |
[ 11 I 1 || | |__12000-27FF/ 6000-67FF [ 1=on | D
N Y T Y
| 112| 31 4|5|6] 7|8 HLMIA SPUN CRC BANK A REG STERS 0-3 (LSB) E-0156

D=Dependent. This state only occurs when the opposing string's CRC bit is

set similarly.



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

I
I
I
|1
|1
|1
[ 11|
[ 11|
[ 11|
[
[
[
(I I I I
Ll
| 112/ 3] 45| 6 7|

6| 7| 8|

Bit(s) Measur enent Contents
1- 2| spare I I
3 | 4.8 KHZ reference sel ect| 0=REF- 1A |
I | 1=REF- 1B | D
4-5| spare | |
6 |digital engineering | O=LLM 1A |
| serial-binary sel ect [1=LLM 1B | D
7 |digital engineering | 0=TC- 1A |
[timng chain select [1=TC 1B | D
8 |CRC-1A critical enable |O=off |
| mast er | 1=on |
HLMLA SPUN CRC BANK A REQ STERS 4-6 (MSB) E-0157
1 | HCD POR test control | 0=of f |
| | 1=on | D
2-4| spare | |
5 | HCD- 1A override-3 | 0=on |
| | 1=of f |
6 | HCD- 1A override-2 | 0=of f |
I | 1=on I
7 | HCD- 1A override-1 | 0=of f |
I | 1=on I
8 | HCD- 1B di sabl e | 0=of f |
I | 1=on I
HLMLA SPUN CRC BANK A REQ STERS 4-6 (2SB) E-0157
1-2| spare I
3 |spun critical enable 5 |O=reset
| (spare) | 1=set
4 |spun critical enable 4 |O=reset (ENABLE RESET) D
| (RPN 2nd isol ate and | 1=set ( ENABLE)
| bypass enabl e) |
5 |spun critical enable 3 |O=reset (ENABLE)
| (AACS 400N engi ne | 1=set (DI SABLE) D

| enabl e)

*

6 | spun critical enable 2 |O=reset
| (AACS nenmory B write | 1=set
| protect) |

7 | spun critical enable 1 |O=reset
| (AACS nenmory A write | 1=set
| protect) |

8 |spun critical enable 0 |O=reset
| (spare) | 1=set

HLMLA SPUN CRC BANK A REQ STERS 4-6 (LSB)

E- 0157

D=Dependent. This state only occurs when the opposing string's CRC bit is

set similarly.

* Write Protect disabled when opposing string is set similarly;
Write Protect enabled when opposing string is set differently.



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is HSB)

For the bit definition of E-0158, see HLM1A SPUN CRC STATUS WORD E-0168.
Their definitions are identical.
HLMLA DESPUN CRC BANK A  E-0158

Bit(s) Measur enent Cont ent s
............... | 1 |H.M 1B MPLO | 0=of f I
| | | | 1=on | D
| e | 2 | HLM 1B nenory swap | 0=of f I
| | | | 1=on | D
I | 3 |HLM 1B wite protect | 0=of f I
[ 11 | | 5000- 5FFF/ D000- DFFF | 1=on | D
[ || --------- | 4 |HLM1B write protect | 0=of f I
RN | __ 1 4000- 4FFF/ C000- CFFF_____| 1=on | D
[ 1] ------- | 5 | HLM1B write protect | 0=of f I
RN | ___13000- 3FFF/ BOOO- BFFF | 1=on | D
L ----- | 6 |HLM 1B write protect | 0=of f I
BEEEE | ___12000- 2FFF/ AOQQ- AFFE | 1=on | D
11111 ---1 7|HMI1B wite protect | 0=of f I
I 111111 |__l1000-1FFF/ 9000- 9FFF | 1=on | D
[T 11111 -l 8 HM1B wite protect | 0=of f I
I 11 11111 |__10000-OFFF/8000- 8FFF | 1=on | D
I I B
| 11 2| 3] 4]5]/6|7],8 H.MA SPUN CRC BANK B REG STERS 0-3 (MsSB) E-0159
............... | 1 |LLM 1B MPLO | 0=of f I
| | | | 1=on | D
| e | 3 |LLM 1B nenory swap | 0=of f I
| | | | 1=on | D
I | 3 |LLM 1B CC/ DC disabl e | 0=of f I
|1 || | 1=on D
| ] ---m-m-- | 4 |LLM 1B bus sel ect | 0=BUS- 1A | D
R | | | 1=BUS- 1B |
[ 1] ------- | 5 |LLM 1B bus adapter write|O=off I
RN | | pr ot ect | 1=on | D
L ----- | 6 |LLM 1B wite protect | 0=of f I
11| | | | 2000- 2FFF/ 6000- 6 FFF | 1=on | D
[ 11 11| ---1 7|LLM1B wite protect | 0=of f I
BEEEE | ___10000- 1FFF/ 4000- 5FFF | 1=on | D
HEREE | _8 |spare I |
I
| 1] 2| 3| 4] 5]

1]2] 34|56/ 7] 8 HLMA SPUN CRC BANK B REGQ STERS 0-3 (2SB) E-0159

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly.



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

I
I
||
||
||
||
]
]
[ O I

[ O I

I I O B
I O
| 2| 3| 4] 5] 6] 7] 8|

11 2] 3|4[5

D=Dependent. This state only occurs when the opposing string's CRC bit is

set similarly.

Bit(s) Measur enent Contents

1 | BUM 1B BA-2A write | 0=of f |

| pr ot ect 1800- 1FFF/ 5800- 5FFF [1=on | D
2 | BUM 1B BA-2A write | 0=of f |

| pr ot ect 1000- 17FF/ 5000- 57FF [1=on | D
3 |BUM 1B BA-2A wite | 0=of f |

| pr ot ect 0800- OFFF/ 4800- 4FFF [1=on | D
4 |BUM 1B BA-2A write | 0=of f |

| pr ot ect 0000- 07FF/ 4000- 47FF [1=on | D
5 | BUM 1B BA-1B write | 0=of f |

| pr ot ect 1800- 1FFF/ 5800- 5FFF [1=on | D
6 | BUM 1B BA-1B wite | 0=of f |

| pr ot ect 1000- 17FF/ 5000- 57FF [1=on | D
7 | BUM 1B BA-1B write | 0=of f |

| pr ot ect 0800- OFFF/ 4800- 4FFF [1=on | D
8 |BUM 1B BA-1B wite | 0=of f |

| pr ot ect 0000- 07FF/ 4000- 47FF [1=on | D

HLMLA SPUN CRC BANK B REG STERS 0-3 (3SB) E-0159

1 | BUM 1B TLM control BA | 0=BA-1B |

| sel ect | 1=BA- 2A | D
2 | Gol ay- 1B bus sel ect | 0=BUS- 1A | D

| | 1=BUS- 1B |
3 | BUM 1B BA- 2A bus sel ect | 0=BUS- 1A |

| | 1=BUS- 1B | D
4 | BUM 1B BA- 1B bus sel ect | 0=BUS- 1A | D

| | 1=BUS- 1B |
5 | BUM 1B nmenory swap | O=of f |

| [ 1=on | D
6 | BUM 1B write protect | O=of f |

| 3000- 37FF/ 7000- 77FF | 1=on | D
7 | BUM 1B write protect | O=of f |

| 2800- 2FFF/ 6800- 6FFF | 1=on | D
8 |BUM 1B wite protect | O=of f |

| 2000- 27FF/ 6000- 67FF | 1=on | D

HLMLA SPUN CRC BANK B REGQ STERS 0-3 (LSB)

E- 0159



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

1] 2| 3| 4] 5] 6] 7] 8|

D=Dependent. This state only occurs when the opposing string's CRC bit is

set similarly.

Bit(s) Measur enent Contents
1 | HHCJ EW bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
2 | DDS bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
3 | EPD bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
4 | P& bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
5 | MAG bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
6 | PLS bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
7 | AACS-B bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
8 | AACS- A bus sel ect | 0=BUS- 1A |
I | 1=BUS- 1B | D
HLMLA SPUN CRC BANK B REGQ STERS 4-7 (MSB) E-0160
1 | DBUM 1B Menory Swap | O=of f |
| [ 1=on | D
2 | DBUM 1A Menory Swap | O=of f |
| [ 1=on | D
3 | spare I I
4 | HCD POR test sel ect | 0=PC- 1A |
I | 1=PC- 1B | D
5 | timng chain manual | O=of f |
| sel ect control | 1=on | D
6 |timng chain manual | 0=TC 1A |
| sel ect [1=TC 1B | D
7 | POR fault override | O=of f |
| control | 1=on | D
8 | POR fault override | 0=PC- 1A |
| sel ect | 1=PC- 1B | D
HLMLA SPUN CRC BANK B REGQ STERS 4-7 (2SB) E-0160



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | _1 |spare | |
| e |2-3|hi rate TLM nod TMJ 1B | 00=LLM 1A (Note 1) |
| | | sel ect | 01=BUM 1A |
| ] | | | 10=LLM 1B |
|| |1 | 11=BUM 1B |
| | 4 |lowrate TLM nod TMJ 1B | O=LLM 1A | D
I . | | sel ect [1=LLM 1B |
| 1 | ------- | _5 | spare | |
| | || ----16-7/hi rate TLM nod TMJ1A | 00=LLM 1A (Note 2) |
[ I I | | sel ect | 01=BUM 1A |
[ I I (. | 10=LLM 1B I
[ 1 || | 11=BUM 1B |
[ I I -] 8 |lowrate TLM nod TMJ 1A | O=LLM 1A |
[ T N O A | sel ect [1=LLM 1B | D
I I I O
| 11 2| 3] 4]5]6|7],8 H.MA SPUN CRC BANK B REGQ STERS 4-7 (3SB) E-0160
——————————————— | 1 |spare DBUM sel ect | 0=DBUM 1A | D
I |1 | 1=DBUM 1B |
I | 2 | DBUM 1B bus sel ect | 0=BUS- 1A | D
|1 | I | 1=BUS- 1B |
| | ----------- | 3 | DVS DBUM sel ect | 0=DBUM 1A |
|11 |1 | 1=DBUM 1B | D
| 11 --------- | 4 | DBUM 1A bus sel ect | 0=BUS- 1A |
[ | | | 1=BUS- 1B |D
111 ------- | 5 |CRC 1B bus adapter write|O=off |
I 1 | | | | pr ot ect | 1=on | D
1111 ----- | 6 | CRC-1B bus sel ect | 0=BUS- 1A | D
(I I I A || | 1=BUS- 1B |
| I 1 1] | ---1 7 |CRC1A bus adapter wite| O=of f |
111 111 |__lprotect | 1=on | D
' I 1 111 | -] 8 |CRGC1A bus select | 0=BUS- 1A |
T T T Y | 1=BUS- 1B | D
I I I O
| 11 2| 3] 4]5]/6|7],8 H.MA SPUN CRC BANK B REGQ STERS 4-7 (LSB) E-0160

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly.

Note 1 - The LLM's are the source only if both strings' CRC bit 3 are reset (logical 0).
The A string (LLM or Bum) is the source only if both strings' CRC bit 2 are
reset (logical 0).

Note 2 - The LLM's are the source only if both strings' CRC bit 7 are reset (logical 0).

The B string (LLM or BUM) is the source only if both strings' CRC bit 6 are
set (logical 1).



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
—————————— | 1- 6] HCD- 1A command nessage |6 LSBs of cnd nessage sent |
| | | nunber [to HCD 1A |
| ---| 7 |HCD- 1A start | O=error-free start word |
| | | |word bit error status |1=error in start word |
| | -] 8 | HCD- 1A nessage | 0O=accept ed |
| | status | 1=rej ected |

I [ 1 1
|11 2] 3] 4]5]/6]7[8 HLMA HCD COMVAND SUMVARY WORD E-0161

———————— | 1- 8| HCD- 1A nessages received|increnents by one for each |
| | | and accepted counter | message accepted by HCD 1A |
I [ | (MOD_256) |
I I
|11 23] 4]|5]6]7]8 HLMLA MSG RCVD AND ACCEPTED COUNTER E-0162

———————— | 1- 8| HCD- 1A nessages received|increnents by one for each |
| | | and rejected | message rejected by HCD 1A |
| | | count er | (MOD 256) |

I I
|11 2] 3] 4]5|6]7]8 HLMA MSG RCVD AND RICTD COUNTER E-0163

———————— | 1- 8] HCD- 1A command frane | i ncrements by one for each |
| | | errors detected counter |command frame detected with|
I | I |errors by HCD 1A (MDD 256) |
I I
| 112 3| 4]5|6/78 HLMA CVD FRAME ERRORS DETECTED COUNTER E- 0164

———————— | 1- 8| HCD- 1A data frane errors|increnents by one for each |
| | | corrected counter | data franme corrected by |
I | | | HCD- 1A (MOD 256) |
I I
| 112 3| 4] 5| 6] 78 HLMA DATA FRAME ERRORS CORRECTED COUNTER E-0165

———————— | 1- 8| HCD- 1A data frame errors|increnents by one for each

I
| | | uncorrectabl e counter | erroneous data frane |
I | | | uncorrectabl e by HCD 1A |
I [ | (MOD_256) |

I I
|11 2] 3] 4]5]/6]7]8 HLMLA DATA FRAME ERRORS UNCORRECTABLE COUNTER E-0166

———————— | 1- 8] HCD- 1A | ock changes | i ncrements by one for each |
| | | count er |  ock change provided to |
I | | | HCD- 1A (MOD 256) |
I I
| 11 2] 3| 4] 5| 6] 7|8 HLMLA LOCK CHANGES COUNTER E-0167




GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

8 | CRC- 1A BA transaction | 0=no error

I

I

I

| | | BA involved

I

| | parity error status | 1=one or nore errors,
I

| | CRC-1A BA invol ved

Bit(s) Measur enent Contents
——————————————— | 1 |CRC-1A BA wite busy | 0=no error |
| |error status |1=write attenpt when busy |
————————————— | 2 |CRC-1A BA wite protect |0=no error |
| | |error status | 1=error |
I | 3 | CRC-1A command bl ock | 0=no attenpt |
| | | |[wite attenpt | 1=one or nore attenpts |
| | --------- | 4 | CRC-1A power converter/ |0=no POR |
| | | | HCD POR st at us | 1=one or nore PORs |
| | ------- | _5 | spare | |
| | ----- | 6 |nmultiple frame CVMD with |0=no error |
| | zero data franes | 1=one or nore errors |
| ---| 7 |CRC-1A BA BUS parity | 0=no error |
| | error status | 1=one or nore errors, any |
I I
I I
I I
I I
I

I
I
I
8| HLMLA SPUN CRC STATUS WORD E-0168 AND

HLMLA SPUN CRC BANK A  E-0158



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | 1 |BUS-1A overrun status | 0=no overrun

| | | 1=overrun error, bus trans-
| |action in process at RTI

————————————— | 2 | HLM 1A sel f-test | O=pass
| | |[failure status |[1=fail
I | 3 | HLM 1A keep-alive POR | 0=no KAPOR
| | | status | 1=one or nore KAPORs with
| | | | renory | oss
| - | 4 | HLM 1A POR status | 0=no POR

I

I

I

I

I

I

I

I

I

| | | | 1=one or nore PORs, any |
| | | | power failure |
| ------- | 5 |HLM 1A m croprocessor | 0=i n sync |
I

I

I

I

I

I

I

I

I

I

I

| | | sync-idle status | 1=out of sync (1802 vs BIS)
| | | |/idle | ockup
| ----- | 6 | HLM 1A BA bus parity | 0=no error
| error status - despun | 1=one or nore errors, any
| mux | BA i nvol ved (DESPUN MJX)
---| 7 |HLM 1A BA bus parity | 0=no error
| error status | 1=one or nobre errors, any

8 | HLM 1A BA transaction | 0=no error

I
I
I
I
| I [ BA invol ved(BC or SPUN MJX)
I
| | parity error status | 1=one or nore errors,

I

| | HHM 1A BA i nvol ved

I
I
I
| 8] HLMIA ERROR WORDS | OSL 0-1-2 (MBB) E-0169




GLL-

3-280 Rev. D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement

Cont ent s

1 | HCD parity error status | 0=no error |

| 1=one or nore parity errors|
[fromHCD to HLM 1A |

2 | HLM 1A ni cr opr ocessor

| 0=no error |

| menory read parity error|l=one or nore parity errors]|

| status | when nmenory read by |
| | pr ocessor |
3 | HLM 1A BA nenory read | 0=no error |

| parity error status
I

| 1=one or nore parity errors|
| when nmenory read by BA |

4 | HLM 1A bus controller

| 0=no error |

| menory read parity error|l=one or nore parity errors|

| st at us

| when nenory read by BC |

5 | HLM 1A i croprocessor
| I ockout status

| 0=no MPLO
| 1=MPLO

6 | HLM 1A BA wite protect
| error status
I

| 0=no error
| 1=write attenpt by BAinto
| protected nenory

7 | HLM 1A ni cr opr ocessor
|wite protect error

| 0=no error
| 1I=write attenpt by

| status | processor into protected
I | menory
8 |HCD wite protect | 0=no error

| error status

| 1=write attenpt by HCD into
| prot ected nmenory

HLMLA ERROR WORDS |1 CSL 0-1-2 (2SB) E-0169

—————————————— | 1- 2| gr ounded spare

3 |PLL-1B timng chain
| sel ect st atus

|0=tim ng chain A
|1=tim ng chain B

4 | PLL-1A tinming chain
| sel ect st atus

|0=tim ng chain A
|1=tim ng chain B

______ | 5- 6] grounded spare

7 | phase | ocked | oop 1B | 0=no POR
| POR st at us | 1=one or nore PORs
8 | phase | ocked | oop 1A | 0=no POR

| POR st at us

| 1=one_or_nore PORs

|11 2] 3| 4| 5] 6] 7] 8|

HLMLA ERROR WORDS |1 OSL 0-1-2 (LSB) E-0169
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents
————————————— | 1-3| spare |

I
————————— | 4 | BUM 1A POR status | 0=no POR |
| | | | 1=one or nore PORs |
| ------- | 5 |BUM1A BA 2B bus parity |0=no error |
| | | error status | 1=one or nore parity errors|
| | | l[involving any BA on its bus|
| ----- | 6 | BUM 1A BA 2B transaction|0=no error |
| | parity error status | 1=one or nore parity errors|
| | l[involving BUM1A's BA-2B |
| 7 | BUM 1A BA 1A bus parity |0=no error |
| | error status | 1=one or nore parity errors|
| | linvolving any BA on its bus|
I
I
I

8 | BUM 1A BA 1A transaction| 0=no error |
| parity error status | 1=one or nore parity errors|
| [involving BUM 1A's BA-1A |

I
I
I
| 8] HLMIA BUM ERROR WORDS (MBB) E-0171

| 1] 2] 3| 4] 5] 6]

——————————————— | 1 |BUM1A telenetry | 0=no error |
| | formatter menory read | 1=one or nore parity errors|
| | parity error status | when nmenory read by |
| | |[formatter |

————————————— | 2 | BUM1A tel enetry | 0=no error |
| | | sequencer nenory read | 1=one or nore parity errors|
| | | parity error status | when nmenory read by |

I I I | sequencer |

I | 3 | BUM 1A BA-2B | 0=no error |

| | | | menory read parity error|l=one or nore parity errors]|

| | | | status | when nmenory read by BA-2B |
| | --------- | 4 | BUM 1A BA- 1A | 0=no error |
| | | | | menory read parity error|l=one or nore parity errors]|
| | | | | status | when nmenory read by BA-1A |

11 ------ | 5- 6| spare | |

| || | ---| 7 | BUM 1A BA-2B | 0=no error |

I T I | | |wite protect error | 1=write attenpt by BA-2B |

I T I | | | status |[into protected nenory |

| I I | | -] 8 |BUM1A BA-1A | 0=no error |

T Y I |wite protect error | 1=write attenpt by BA-1A |

T Y I | status |[into protected nenory |

I I I

|11 23| 4]|5]6]7]8 HLMA BUM ERROR WORDS (2SB) E-0171




GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents
————————————— | 1-3| spare |

I
————————— | 4 | BUM 1B POR status | 0=no POR |
| | | | 1=one or nore PORs |
| ------- | 5 | BUM 1B BA-2A bus parity |0=no error |
| | | error status | 1=one or nore parity errors|
| | | l[involving any BA on its bus|
| ----- | 6 | BUM 1B BA-2A transaction| 0=no error |
| | parity error status | 1=one or nore parity errors|
| | |[involving BUM1B's BA 2 |
| 7 | BUM 1B BA-1B bus parity |0=no error |
| | error status | 1=one or nore parity errors|
| | linvolving any BA on its bus|
I
I
I

8 | BUM 1B BA-1B transacti on| 0=no error |
| parity error status | 1=one or nore parity errors|
| [involving BUM1B's BA 1 |

I
I
I
| 8] HLMIA BUM ERROR WORDS (3SB) E-0171

| 1] 2] 3| 4] 5] 6]

——————————————— | 1 |BUMI1B telenetry | 0=no error |
| | formatter menory read | 1=one or nore parity errors|
| | parity error status | when nmenory read by |
| | |[formatter |

————————————— | 2 |BUM1B tel enetry | 0=no error |
| | | sequencer nenory read | 1=one or nore parity errors|
| | | parity error status | when nmenory read by |
I I I | sequencer |
I | 3 | BUM 1B BA- 2A | 0=no error |
| | | | menory read parity error|l=one or nore parity errors]|
| | | | status | when nmenory read by BA-2A |
| | --------- | 4 | BUM 1B BA- 1B | 0=no error |
| | | | | menory read parity error|l=one or nore parity errors]|
| | | | | status | when nmenory read by BA-1B |
11 ------ | 5- 6| spare | |
| || | ---| 7 | BUM 1B BA- 2A | 0=no error |
I T I | | |wite protect error | 1I=write attenpt by BA-2A |
I T I | | | status |[into protected nenory |
| 11 | | -] 8 |BUM1B BA-1B | 0=no error |
T Y I |wite protect error | 1I=write attenpt by BA-1B |
T Y I | status |[into protected nenory |
I I I
|11 23| 4]|5]6]7]8 HLMA BUM ERROR WORDS (LSB) E-0171
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | 1 |DVsillegal command | 0=no illegal conmand |
| | status | =il l egal cnd (not per DMS |

| | | CVD di cti onary) |

————————————— | 2 | DBUM 1A sequencer output|0O=no error |
| | | menory read parity error|l=one or nore parity errors|
| | | status | when menory read by DBUM |
| | | | sequencer |
I | 3 | DBUM 1A formatter nenory|0=no error |
| | | read parity error status|l=one or nore parity errors]|
| | | | when nmenory read by |
I

| | | formatter |
| - | 4 | DBUM 1A bus adapter | 0=no error |
| | | menory read parity error|l=one or nore parity errors]|
| | | status | when nenory read by BA |
| ------- | 5 |DVS tape direction | 0=f orward
| | | status | 1=reverse

| | 1=one_or_nore PORs

I
I
| ----- | 6 | DBUM 1A PCR status | 0=no POR I
I
I

I
| 7 | DBUM 1A bus adapter bus |0=no error

| | parity error status | 1=one or nore parity errors|
| | i nvol ving any BA |
I
I
I

8 | DBUM 1A BA transaction |0=no error |
| parity error status | 1=one or nore parity errors|
| i nvol vi ng DBUM 1A BA |

I
I
I
8| HLMLA DBUM ERROR WORDS (MSB) E-0172
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | 1 |DVsillegal command | 0=no illegal conmand |
| | status | =il l egal cnd (not per DMS |

| | | CVD di cti onary) |

————————————— | 2 | DBUM 1B sequencer output|0O=no error |
| | | menory read parity error|l=one or nore parity errors]|
| | | status | when menory read by DBUM |
| I I | sequencer |
I | 3 |DBUM 1B formatter nenory|0=no error |
| | | read parity error status|l=one or nore parity errors]|
| | | | when nmenory read by |
I

| | |formatter |
| - | 4 | DBUM 1B bus adapter | 0=no error |
| | | menory read parity error|l=one or nore parity errors|
| | | status | when nenory read by BA |
| ------- | 5 |DVS tape direction | 0=f orward
| | | status | 1=reverse

| | 1=one_or_nore PORs

I
I
| ----- | 6 | DBUM 1B PCR stat us | 0=no POR I
I
I

I
| 7 | DBUM 1B bus adapter bus |0=no error

| | parity error status | 1=one or nore parity errors|
| | |involving any BA |
I
I
I

8 | DBUM 1B BA transaction |0=no error |
| parity error status | 1=one or nore parity errors|
| i nvol ving DBUM 1B BA |

I
I
I
| 8] HLMLA DBUM ERROR WORDS (LSB) E-0172

——————————————— | 1 |LLM 1A microprocessor | 0=no MPLO

| | I ockout status | 1=MPLO
————————————— | 2 |LLM 1A self-test failure|O=pass
| | | status |[1=fail

I | 3 |CCDCin-process status | 0=no cnd begi nni ng execute
| | 1=cnd begi nni ng execute
| LLM 1A POR st at us | 0=no POR
| | | | 1=one or nore PORs, any
| | power failure
| ------- | 5 |LLM 1A m croprocessor | 0=i n sync
| | | sync-idle error status | 1l=out of sync (1802 vs BIYS)
| | | |/idle | ockup
| ----- | 6 | CC/DC hardware buffer | O=enpty

[full status [ 1=full
---| 7 |LLM 1A BA bus parity | 0=no error
| error status | 1=one or nore errors, any

8 | LLM 1A BA transaction | 0=no error
| parity error status | 1=one or nore errors,

I
I
I
| | | BA invol ved
I
I
I

| | LLM 1A BA invol ved

I
I
I
8| LLMLA ERROR WORD-1 |1 OSL-0 E-0413
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents

--------------- | 1 |LLM 1A TLM port nmenory |O0=no error |
| | | read parity error status|l=one or nore parity errors]|
I | | | when nenory read by TLM |
I

| | | port I
I | 2 | LLM 1A mi croprocessor | 0=no error |
| | | menory read parity error|l=one or nore parity errors]|

| | | status | when nmenory read by |

| | | | processor |

I | 3 |LLM 1A BA nenory read | 0=no error |

| | | parity error status | 1=one or nore parity errors|

| I I | when nenory read by BA |
| == | 4 |engineering control port|0=no error |
| | menory read parity error|l=one or nore parity errors|

I

| | | status | when nmenory read by engr. |
| I I | control port

| ------- | 5 |CCDC error status | O=overwrite not attenpted

I | | | 1=attenpt to | oad CC/ DC H

| ----- | 6 |LLM 1A BA wite protect |0=no error

I
I
I |
I |
|| W
[ || I I | buf fer _when_al ready full |
|| |
| 1] | | | error status | 1=write attenpt by BAinto
[ 1] | | | | protected nenory, or 1/0 |
[ 11| || | sel ects |
| 1 1 | ---]1 7 |LLM 1A nicroprocessor | O=no error |
[ | |wite protect error |1=wite attenpt by |
[ 11 1] | | status | processor into protected
T T Y R | menory |
| 1 1 | | -| 8 |engineering data port | O=no error |
O T T T I |wite protect error | 1=write attenpt by engr. |
e I O | st atus | data port into protected
T T Y I O | menory |
I
| 11 2| 3] 4]5/6|7]8 LLMIA ERROR WORD-2 | OSL-1 E-0414
--------------- | 1 |DVB BOT/ ECT status | 0=BOT |

I |1 | 1=EQT |

I R | 2 |DVB | eader/tape status |O=on tape |

[ | I I | 1=on | eader |

[ ------ | 3-8| tic count status (6 MSB)| 6 MsBs of the 14 bit

|| | I I [tic count |

[ 1 ] I

| 11 2| 3] 4]5/6|7]8 LLMA DVMs TAPE PCSI TI ON ESTI MATE (MSB) E-0423

———————— | 1-8|tic count status (8 LSB)|8 LSBs of the 14 bit |
| | | [tic count |

I I
| 1] 2] 3] 4]5]/6]/7[8 LLMLA DMS TAPE PCSI TI ON ESTI MATE (LSB) E-0424
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | 1 |LLM 2A m croprocessor | 0=no MPLO
| | I ockout status | 1=MPLO
————————————— | 2 | LLM 2A self-test failure|O=pass
| | | status |[1=fail

I | 3 |CCDCin-process status | 0=no cnd begi nni ng execute
| | 1=cnd begi nni ng execute
| LLM 2A POR st at us | 0=no POR
| | | | 1=one or nore PORs, any
| | power failure
| ------- | 5 | LLM 2A mi croprocessor | 0=i n sync
| | | sync-idle error status | 1l=out of sync (1802 vs BIYS)
| | | |/idle | ockup
| ----- | 6 | CC/ DC hardware buffer | O=enpty

[full status [ 1=full
---| 7 |LLM 2A BA bus parity | 0=no error
| error status | 1=one or nobre errors, any

8 | LLM 2A BA transaction | 0=no error
| parity error status | 1=one or nore errors,

I
I
I
| | | BA i nvol ved
I
I
I

| | LLM 2A BA invol ved

I
I
I
8| LLM2A ERROR WORD-1 |1 OSL-0 E-0473




GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
1 |LLM2A TLM port menory | 0O=no error

| read parity error status|l=one or nore parity errors]|

| when nmenory read by TLM
| port

2 | LLM 2A ni croprocessor

| 0=no error

| menory read parity error|l=one or nore parity errors|

| status | when nmenory read by |
| | pr ocessor |
3 | LLM 2A BA nenory read | 0=no error |

| parity error status
I

| 1=one or nore parity errors|

| when nenory read by BA

4 | engi neering contro

port|O0=no error

| menory read parity error|l=one or nore parity errors]|
| status | when menory read by engr. |
| | control port

| CC DC error status | O=overwrite not attenpted
| | 1=attenpt to | cad CC DC H
| | buf fer when already ful

| LLM2A BA wite protect |0=no error

| error status | 1=write attenpt by BAinto
| | protected nmenory, or 1/0O

| | sel ects

| LLM 2A ni cr oprocessor | 0=no error
|wite protect error | 1I=write attenpt by

| status | processor into protected
I | menory
| engi neering data port | 0=no error

|wite protect error

|

I

w

|

I

I

I

|

I

I

I

|

I

| 1I=write attenpt by engr. |
I
|

| status | data port into protected
I | menory
LLMPA ERROR WORD-2 |1 CSL-1 E-0474
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

D=Dependent. This state only occurs when the opposing string's CRC bit is

1] 2| 3| 4] 5] 6] 7] 8|

set similarly

Bit(s) Measur enent Contents
1 |LLM2A MPLO | O=of f |
| | 1=on | D
2 | LLM 2A nmenory swap | O=of f |
| [ 1=on | D
3 | LLM 2A CC/ DC di sabl e | O=of f |
| [ 1=on | D
4 | LLM 2A bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
5 | LLM 2A bus adapter write| O0=off |
| pr ot ect [ 1=0n | D
6 | LLM2A write protect | O=of f |
| 2000- 2FFF/ 6000- 6FFF | 1=on | D
7 | LLM2A write protect | O=of f |
| 0000- 1FFF/ 4000- 5FFF | 1=on | D
8 | spare I I
HLMLB DESPUN CRC REGQ STERS 0-3 (MSB) E-0653
1 |LLM2B MPLO | O=of f |
| | 1=on | D
2 | LLM 2B Menory Swap | O=of f |
| [ 1=on | D
3 | LLM 2B CC/ DC di sabl e | O=of f |
| [ 1=on | D
4 | LLM 2B bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
5 | LLM 2B bus adapter write|O0=off |
| pr ot ect [ 1=0n | D
6 | LLM2B write protect | O=of f |
| 2000- 2FFF/ 6000- 6FFF | 1=on | D
7 | LLM2B write protect | O=of f |
| 0000- 1FFF/ 4000- 5FFF | 1=on | D
8 | spare I I
HLMLB DESPUN CRC REGQ STERS 0-3 (2SB) E-0653



GLL- 3-280 Rev.

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

D, Appendi x D (PHASE 2)

Bit(s) Measur enent Contents
1 | RRH 2 bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
2 | RRH-1 bus sel ect | 0=BUS- 2A |
I | 1=BUS- 2B | D
3 | PPR bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
4 | NI M5 bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
5 | SSI bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
6 | UVS bus sel ect | 0=BUS- 2A | D
I | 1=BUS- 2B I
7- 8| spare | |
I I I
HLMLB DESPUN CRC REGQ STERS 0-3 (3SB) E-0653

1 |CRC-2B BA write busy

| error status

| 0=no error

|1=wite attenpt when busy

2 |CRC-2B BA wite protect |0=no error

|error status | 1=error
3 |HCD transfer error | 0=no error

| status | 1=error
4 | HCD POR st at us | 0=no POR

| | 1=one or nore PORs
5 | BUS-2B POR st at us | 0=no POR

| | 1=one or nore PORs
6 | BUS- 2A POR st at us | 0=no POR

| | 1=one or nore PORs
7 | CRC-2B BA bus parity | 0=no error

| error status
I

| 1=one or nore errors,
| BA involved

any

8 | CRC-2B BA transaction
| parity error status

| 0=no error
| 1=one or nore errors,
| CRC-2B BA involved

HLMLB DESPUN CRC REG STERS 0-3 (LSB)
HLMLB DESPUN CRC BANK B

E- 0655

E- 0653 AND

D=Dependent. This state only occurs when the opposing string's CRC bit is

set similarly



GLL- 3-280 Rev.

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

D, Appendi x D (PHASE 2)

Bit(s) Measur enent Contents
——————————————— | _1 |spare | |
I | 2 | backup MUX | O=r eset |
| | | |control BIT-C | 1=set | D
| | ----------- | 3 | backup MUX | O=r eset |
| | | | |control BIT-B | 1=set | D
| 11 --------- | 4 | backup MUX | O=r eset |
[ . | |control BIT-A | 1=set | D
111 ------- | 5 | ADC-2A LLM sel ect | O=LLM 2A |
[ || [1=LLM 2B | D
1111 ----- | 6 |IUS/STS-2B low rate TLM | O=LLM 2A | D
(I I O | | sel ect [1=LLM 2B |
| I I 1| | ---1 7 ]1US/ISTS-2A low rate TLM | O=LLM 2A |
[ I O | | sel ect [1=LLM 2B | D
111111 -1 8]|]CRCG2B | O=of f I
I |[critical enable nmaster |1=on |
I I I O
| 112] 3] 4]5]6] 78 H.MB DESPUN CRC REGQ STERS 4-6 (MSB) E-0654
———————————— | 1-4| spare | |
| - | 5 |CRC 2B bus adapter write|O=off |
| | | | pr ot ect | 1=on | D
| | ----- | 6 | CRC-2B bus sel ect | 0=BUS- 2A | D
I [ || | 1=BUS- 2B |
| | | ---] 7 | CRC-2A bus adapter wite| O=off |
| [ ]| I | pr ot ect | 1=on | D
| | | | -] 8 | CRC 2A bus sel ect | 0=BUS- 2A |
S I I B O | 1=BUS- 2B | D
I I I
| 112] 3] 4]5]6] 78 H.MB DESPUN CRC REGQ STERS 4-6 (2SB) E-0654
—————————————— | 1- 2| spare | |
I | 3 | DESPUN critical enable 5|0=reset | D
| | | (spare) | 1=set |
| ] --------- | 4 | DESPUN critical enable 4|0=reset |
[ | | __|(spare) | 1=set |
| 1| ------- | 5 |DESPUN critical enable 3|0=reset |
[ | __|(spare) | 1=set |
| 111 ----- | 6 | DESPUN critical enable 2| 0=reset (ENABLE RESET) | D
I I | | (probe unbilical | 1=set ( ENABLE) |
I I | | cutter enable) | |
| | I | | =---1 7 |DESPUN critical enable 1| 0=reset (ENABLE RESET) | D
I T T I I I | (PPS spare) | 1=set ( ENABLE) |
| 1 I I | | =-| 8 |DESPUN critical enable 0] 0=reset (ENABLE RESET) | D
T Y O O | (probe release enable) |1=set (ENABLE) |
I I I O
| 112] 3] 4]5]6] 78 H.MB DESPUN CRC REGQ STERS 4-6 (LSB) E-0654
D=Dependent. This state only occurs when the opposing string's CRC bit is

set simlarly



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

For the definition of E-0655, see HLM1B DESPUN CRC REGISTERS 0-3 (LSB)
E-0653. Their definitions are identical.

HLM1B DESPUN CRC BANK B E-0655

Bit(s) Measur enent Cont ent s
............... | 1 | HLM 1A MPLO | 0=of f I
| | | | 1=on | D
| e | 2 | HLM 1A nenory swap | 0=of f I
| | | | 1=on | D
I | 3 |HLM 1A wite protect | 0=of f I
[ 11 | | 5000- 5FFF/ D000- DFFF | 1=on | D
[ || --------- | 4 |HLM 1A write protect | 0=of f |
L] | ___1 4000- 4FFF/ C000- CFFF | 1=on | D
L] ------- | 5 |HLM 1A wite protect | 0=of f |
BEEE | ___13000- 3FFF/ BOOO- BFFF | 1=on | D
L ----- | 6 |HLM 1A wite protect | 0=of f |
EEEER | ___12000- 2FFF/ AD0O- AFFF | 1=on | D
[ 11 11| ---1 7|HMIA wite protect | 0=of f |
| I 11 |11 |__11000-1FFF/9000- 9FFF | 1=on | D
[T 11111 -l 8 |HMIA wite protect | 0=of f |
11 | 0000- OFFF/ 8000- 8FFF [ 1=on | D
I I B
| 112 3| 4] 5| 6] 7|8 HLMB SPUN CRC BANK A REQ STERS 0-3 (MsB) E-0656
............... | 1 |LLM 1A MPLO | 0=of f I
| | | | 1=on | D
| e | 2 |LLM 1A nenory swap | 0=of f I
| | | | 1=on | D
I | 3 |LLM 1A CC/DC disabl e | 0=of f I
|1 || | 1=on D
| ] ---m-m-- | 4 |LLM 1A bus sel ect | 0=BUS- 1A I
R | | | 1=BUS- 1B | D
[ 1] ------- | 5 |LLM 1A bus adapter write|O=off |
RN | | pr ot ect | 1=on | D
L ----- | 6 |LLM 1A wite protect | 0=of f |
11| | | | 2000- 2FFF/ 6000- 6 FFF [ 1=on | D
[ 11 11| ---1 7|LLM1A wite protect | 0=of f |
EEEER | ___11000- 1FFF/ 4000- 5FFF | 1=on | D
HEREE | _8 |spare I |
I
| 1] 2] 3| 4] 5]

1] 23] 4]5]/6]/7]8 HLMB SPUN CRC BANK A REG STERS 0-3 (2SB) E-0656

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
--------------- | 1 |BUM 1A BA-2B wite | 0=of f |
I I | prot ect 1800- 1FFF/ 5800- 5FFF| 1=on | D
| meeeeemeeaaa | 2 |BUM 1A BA-2B write | 0=of f |
I I | prot ect 1000-17FF/ 5000- 57FF| 1=on | D
| | --ec-e-en-- | 3 |BUM 1A BA-2B write | 0=of f |
[ 11 | | prot ect 0800- OFFF/ 4800- 4FFF| 1=on | D
| | | -=----=--- | 4 |BUM 1A BA-2B write | 0=of f |
L1 1] | | pr ot ect _0000- O7FF/ 4000- 47FF| 1=on | D
I 11| ------- | 5 |BUM 1A BA-1A wite | 0=of f |
[0 | | prot ect 1800- 1FFF/ 5800- 5FFF| 1=on | D
L1 ----- | 6 | BUM 1A BA-1A write | 0=of f |
(I I O | | protect 1000- 17FF/ 5000- 57FF| 1=on | D
' 11111 ---1 7 |BUMIA BA-1A wite | 0=of f |
[ I O | | prot ect 0800- OFFF/ 4800- 4FFF| 1=on | D
111111 -] 8 |BUMIA BA-1A wite | 0=of f |
[ 11 1 111 | |__lprotect 0000-07FF/ 4000-47FF| 1=on | D
I T I
| 112| 31 4|5|6] 7/ 8 HLMB SPUN CRC BANK A REG STERS 0-3 (3SB) E-0656
--------------- | 1 |BUM 1A TLMcontrol BA | 0=BA- 1A |
| | | sel ect | 1=BA- 2B | D
I | 2 | Gol ay- 1A bus sel ect | 0=BUS- 1A |
|1 | | | 1=BUS- 1B | D
| | ----------- | 3 | BUM 1A BA-2B bus sel ect | 0=BUS- 1A | D
[ ]| | I | 1=BUS- 1B |
| 11 --------- | 4 | BUM 1A BA- 1A bus sel ect | 0=BUS- 1A |
[ 11| [ | 1=BUS- 1B | D
111 ------- | 5 | BUM1A nenory swap | O=of f |
[ I I [ 1=on | D
1111 ----- | 6 | BUM1A wite protect | O=of f |
(I I O | | 3000- 37FF/ 7000- 7FFF | 1=on | D
I I 11| | ---1 7 |BUM1IA wite protect | O=of f |
[ I O | | 2800- 2FFF/ 6800- 6FFF | 1=on | D
I I 111 I | -] 8 | BUM1A wite protect | O=of f |
[ 11 I 1 |1 | |__12000-27FF/ 6000-67FF [ 1=on | D
N Y T Y
| 11231 4|5|6] 7|8 HLMB SPUN CRC BANK A REG STERS 0-3 (LSB) E-0656

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

*

Bit(s) Measur enent Contents
—————————————— | 1- 2| spare | |
——————————— | 3 14.8 KHZ reference sel ect| 0=REF- 1A |
I I | 1=REF- 1B | D
———————— | 4-5| spare | |
| ----- | 6 |digital engineering | O=LLM 1A |
| | | serial -binary sel ect [1=LLM 1B | D
| | =---] 7 |digital engineering | 0=TC 1A |
|1 | | |[tim ng chain select |1=TC 1B | D
| | | -] 8 |CRC1B critical enable |O=off |
| T I | mast er | 1=on |
I
3/4]5/6]7/8 HLMLB SPUN CRC BANK A REG STERS 4-6 (MSB) E-0657
——————————————— | 1 |HCD POR test control | O=of f |
I I [1=on | D
——————————— | 2- 4| spare | |
——————— | 5 | HCD-1B override-3 | 0=on |
I | | | 1=of f |
| ----- | 6 | HCD-1B override-2 | O=of f |
|| |1 | 1=on |
| | ---] 7 | HCD-1B override-1 | O=of f |
I O | 1=on |
| 1 1 -| 8 |HCD 1A disable | O=of f |
N I I O I | 1=on |
I
2| 3/4|5]/6]7[8 HLMLB SPUN CRC BANK A REG STERS 4-6 (2SB) E-0657
—————————————— | 1- 2| spare | |
——————————— | 3 |spun critical enable 5 |O=reset |
| | (spare) | 1=set [
————————— | 4 |spun critical enable 4 |O=reset (ENABLE RESET) | D
| | | (RPN 2nd isol ate and | 1=set ( ENABLE) |
| | | bypass enabl e) | |
| ------- | 5 |spun critical enable 3 |O=reset (ENABLE) |
| | | | (AACS 400N engi ne | 1=set (Dl SABLE) | D
| | | | enabl e) | |
| | ----- | 6 |spun critical enable 2 |O=reset |
| | | | | (AACS nenory B write | 1=set |
| | | | | protect) | |
| | | ---1 7 |spun critical enable 1 |O=reset |
[ . | | (AACS nenory A write | 1=set | *
[ . | | protect) | |
| | | | =-| 8 |spun critical enable 0O |O=reset |
[ . | | (spare) | 1=set |
[ 1 [ 1
| 4] 5] 6]

I
I
3] 4]5]6] 78 HLMLB SPUN CRC BANK A REG STERS 4-6 (LSB) E-0657

Write protect disabled when opposing string is set similarly;

write protect enabled when opposing string is set differently.

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly.



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

For the bit definition of E-0658,

Their definitions are identical.

1] 2| 3| 4] 5] 6] 7] 8|

D=Dependent .
set simlarly

This state only occurs when the opposing string's CRC bit

see HLMLB SPUN CRC STATUS WORD E-0668.
HLMLB SPUN CRC BANK B  E-0658
Bit(s) Measur enent Contents

1 |HLM 1B MPLO | O=of f |
| [ 1=on | D

2 | HLM 1B nmenory swap | O=of f |
| [ 1=on | D

3 |HLM 1B wite protect | O=of f |
| 5000- 5FFF/ DO00- DFFF | 1=on | D

4 |HLM 1B wite protect | O=of f |
| 4000- 4FFF/ C000- CFFF | 1=on | D

5 |HLM 1B wite protect | O=of f |
| 3000- 3FFF/ B0O0OO- BFFF | 1=on | D

6 | HLM 1B write protect | O=of f |
| 2000- 2FFF/ A000- AFFF | 1=on | D

7 | HLM 1B write protect | O=of f |
| 1000- 1FFF/ 9000- 9FFF | 1=on | D

8 |HLM 1B wite protect | O=of f |
| 0000- OFFF/ 8000- 8FFF | 1=on | D

HLMLB SPUN CRC BANK B REGQ STERS 0-3 (MSB) E-0659

1 |LLM 1B MPLO | O=of f |
| | 1=on | D

2 | LLM 1B nmenory swap | O=of f |
| [ 1=on | D

3 |LLM 1B CC DC di sabl e | O=of f |
| [ 1=on | D
4 | LLM 1B bus sel ect | 0=BUS- 1A | D

I | 1=BUS- 1B I

5 | LLM 1B bus adapter write|O0=off |
| pr ot ect [ 1=0n | D

6 | LLM 1B write protect | O=of f |
| 2000- 2FFF/ 6000- 6FFF | 1=on | D

7 | LLM 1B write protect | O=of f |
| 0000- 1FFF/ 4000- 5FFF | 1=on | D

8 | spare I |

HLMLB SPUN CRC BANK B REGQ STERS 0-3 (2SB) E-0659

is



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

I
I
||
||
||
||
L]
L]
[ O I
[ O I
I I O B

I I O B

T I I B
I O I
| 1] 2| 3| 4] 5] 6] 7] 8|

11 2] 3|4[5

D=Dependent .
set simlarly

This state only occurs when the opposing string's CRC bit

Bit(s) Measur enent Contents

1 | BUM 1B BA-2A write | 0=of f |

| prot ect 1800- 1FFF/ 5800- 5FFF| 1=on | D
2 | BUM 1B BA-2A write | 0=of f |

| prot ect 1000- 17FF/ 5000- 57FF| 1=on | D
3 |BUM 1B BA-2A wite | 0=of f |

| pr ot ect 0800- OFFF/ 4800- 4FFF| 1=on | D
4 |BUM 1B BA-2A write | 0=of f |

| pr ot ect 0000- 07FF/ 4000- 47FF| 1=on | D
5 | BUM 1B BA-1B write | 0=of f |

| prot ect 1800- 1FFF/ 5800- 5FFF| 1=on | D
6 | BUM 1B BA-1B wite | 0=of f |

| prot ect 1000- 17FF/ 5000- 57FF| 1=on | D
7 | BUM 1B BA-1B write | 0=of f |

| pr ot ect 0800- OFFF/ 4800- 4FFF| 1=on | D
8 |BUM 1B BA-1B wite | 0=of f |

| pr ot ect 0000- 07FF/ 4000- 47FF| 1=on | D

HLMLB SPUN CRC BANK B REG STERS 0-3 (3SB) E-0659

1 | BUM 1B TLM control BA | 0=BA-1B |

| sel ect | 1=BA- 2A | D
2 | Gol ay- 1B bus sel ect | 0=BUS- 1A | D

| | 1=BUS- 1B |
3 | BUM 1B BA- 2A bus sel ect | 0=BUS- 1A |

| | 1=BUS- 1B | D
4 | BUM 1B BA- 1B bus sel ect | 0=BUS- 1A | D

| | 1=BUS- 1B |
5 | BUM 1B nmenory swap | O=of f |

| [ 1=on | D
6 | BUM 1B write protect | O=of f |

| 3000- 37FF/ 7000- 7FFF | 1=on | D
7 | BUM 1B write protect | O=of f |

| 2800- 2FFF/ 6800- 6FFF | 1=on | D
8 |BUM 1B wite protect | O=of f |

| 2000- 27FF/ 6000- 67FF | 1=on | D

HLMLB SPUN CRC BANK B REG STERS 0-3 (LSB) E-0659

is



GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

1] 2| 3| 4] 5] 6] 7] 8|

D=Dependent .
set simlarly

Bit(s) Measur enent Contents
1 | HHCJ EW bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
2 | DDS bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
3 | EPD bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
4 | P& bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
5 | MAG bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
6 | PLS bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
7 | AACS-B bus sel ect | 0=BUS- 1A | D
I | 1=BUS- 1B I
8 | AACS- A bus sel ect | 0=BUS- 1A |
I | 1=BUS- 1B | D
HLMLB SPUN CRC BANK B REGQ STERS 4-7 (MSB) E-0660
1 | DBUM 1B nenory swap | 0=0OFF |
I [ 1=ON | D
2 | DBUM 1A nenory swap | 0=0OFF |
I [ 1=ON | D
3 | spare I I
4 | HCD POR test sel ect | 0=PC- 1A |
I | 1=PC- 1B | D
5 | timng chain manual | O=of f |
| sel ect control | 1=on | D
6 |timng chain manual | 0=TC 1A |
| sel ect [1=TC 1B | D
7 | POR fault override | O=of f |
| control | 1=on | D
8 | POR fault override | 0=PC- 1A |
| sel ect | 1=PC- 1B | D
HLMLB SPUN CRC BANK B REGQ STERS 4-7 (2SB) E-0660

This state only occurs when the opposing string's CRC bit

is



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | _1 | spare | |
| e |2-3|hi rate TLM nod TMJ 1B | 00=LLM 1A (Note 1) |
| | | sel ect | 01=BUM 1A |
| ] | | | 10=LLM 1B |
[ | I | 11=BUM 1B |
| | 4 |lowrate TLM nod TMJ 1B | O=LLM 1A | D
I . | | sel ect [1=LLM 1B |
| 1 | ------- | _5 | spare | |
| | || ----16-7/hi rate TLM nod TMJ1A | 00=LLM 1A (Note 2) |
[ I I | | sel ect | 01=BUM 1A |
[ I I (. | 10=LLM 1B I
A | | | 11=BUM 1B |
[ I I -] 8 |lowrate TLM nod TMJ 1A | O=LLM 1A |
[ T N O A | sel ect [1=LLM 1B | D
I I I O
| 11 2| 3] 4]5]6|7]8 H.MB SPUN CRC BANK B REQ STERS 4-7 (3SB) E-0660
——————————————— | 1 |spare DBUM sel ect | 0=DBUM 1A | D
I |1 | 1=DBUM 1B |
I | 2 | DBUM 1B bus sel ect | 0=BUS- 1A | D
|| |1 | 1=BUS- 1B |
| | ----------- | 3 | DVS DBUM sel ect | 0=DBUM 1A |
[ ]| | I | 1=DBUM 1B | D
| 11 --------- | 4 | DBUM 1A bus sel ect | 0=BUS- 1A |
[ | | | 1=BUS- 1B |D
111 ------- | 5 |CRC 1B bus adapter write|O=off |
111 | __ |protect | 1=on D
1111 ----- | | CRC- 1B bus sel ect | 0=BUS- 1A | D
(I I I A || | 1=BUS- 1B |
T T I I | CRC- 1A bus adapter wite| O=off |
111 111 |__lprotect | 1=on | D
R | CRC- 1A bus sel ect | 0=BUS- 1A |
T O Y I DO | 1=BUS- 1B |D
I I I O
| 11 2| 3] 4]5]6|7]8 H.MB SPUN CRC BANK B REGQ STERS 4-7 (LSB) E-0660

D=Dependent. This state only occurs when the opposing string's CRC bit is
set similarly

Note 1 - The LLM's are the source only if both strings' CRC bit 3 are reset
(logical 0).
The A string (LLM or BUM is the source only if both strings' CRC bit 2 are
reset (logical 0).

Note 2 -  The LLM's are the source only if both strings' CRC bit 7 are reset

(logical 0).
The B string (LLM or BUM) is the source only if both strings' CRC bit 6 are
set (logical 1).
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
—————————— | 1- 6] HCD- 1B command nessage |6 LSBs of cnd nessage sent |
| | | nunber |[to HCD- 1B |
| ---| 7 | HCD- 1B nessage start | O=error-free start word |
| | | |word bit error status |1=error in start word |
| | -] 8 | HCD- 1B uplink nessage | 0O=accept ed |
I D | di sposition | 1=rej ected |

I [ 1 1
| 1] 2] 3] 4]5]/6]/7[8 HLMB HCD COMVAND SUMVARY WORD E-0661

———————— | 1- 8| HCD- 1B nessages received|increnents by one for each |
| | | and accepted counter | message accepted by HCD 1B |
I [ | (MOD_256) |
I I
| 112 3] 4]|5]6]7]8 HLMB MSG RCVD AND ACCEPTED COUNTER E- 0662

———————— | 1- 8| HCD- 1B nessages received|increnents by one for each |
| | | and rejected | message rejected by HCD 1B |
| | | count er | (MOD 256) |

I I
|11 23] 4]5|6]7]|8 HLMB MSG RCVD AND RICTD COUNTER E- 0663

———————— | 1- 8| HCD- 1B command frane | i ncrements by one for each |
| | | errors detected counter |command frame detected with|
| | | |errors by HCD 1B (MOD 256) |
I I
| 112 3| 4]5|6/78 H.MB CVD FRAME ERRORS DETECTED COUNTER E- 0664

———————— | 1- 8| HCD- 1B data frane errors|increnents by one for each |
| | | corrected counter | data franme corrected by |
I | | | HCD- 1B (MOD 256) |
I I
|11 2] 3| 4] 5| 6] 7|8 H.MB DATA FRAME ERRORS CORRECTED COUNTER E- 0665

———————— | 1- 8| HCD- 1B data frame errors|increnents by one for each

I
| | | uncorrectabl e counter | erroneous data frane |
I | | | uncorrectabl e by HCD 1B |
I [ | (MOD_256) |

I I
| 1] 2] 3] 4]5]/6]/7]8 HLMB DATA FRAME ERRORS UNCORRECTABLE COUNTER E-0666

———————— | 1- 8] HCD- 1B | ock changes | i ncrements by one for each |
| | | count er |  ock change provided to |
I | | | HCD- 1B ( MOD 256) |
I I
| 11 2] 3] 4] 5| 6]7]8 HLMB LOCK CHANGES COUNTER E-0667




GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

| parity error status
I

| 1=one or nore errors,
| CRC-1B BA invol ved

Bit(s) Measur enent Contents
——————————————— | 1 |CRC-1B BA wite busy | 0=no error
| | |error status |1=write attenpt when busy
I | 2 |CRC-1B BA wite protect |no error
| | | |error status | 1=error
| | ----------- | 3 | CRC-1B command bl ock | 0=no attenpt
| | | | |[wite attenpt | 1=one or nore attenpts
| 11 --------- | 4 | CRC-1B power converter/ |0=no POR
[ . | | HCD POR st at us | 1=one or nore PORs
[ I | 5 |spare |
1111 ----- | 6 |nmultiple frame CVMD with |0=no error
[ . | | zero data franes | 1=one or nore errors
[ . ---| 7 |CRC-1B BA BUS parity | 0=no error
[ . | | error status | 1=one or nore errors, any
[ . | | | BA involved
[ . -] 8 | CRC-1B BA transaction | 0=no error
[ I
[ I
I

I
I
I
| 8] HLMLB SPUN CRC STATUS WORD E- 0668 AND

HLMLB SPUN CRC BANK A  E-0658
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
——————————————— | 1 |BUS-1B overrun status | 0=no overrun

| | | 1=overrun error, bus trans-
| I [action in process at RTI
————————————— | 2 |HLM 1B sel f-test failure|O=pass

| | | status |[1=fail

I | 3 |HLM 1B keep-alive POR | 0=no KAPOR
| | | status | 1=one or nore KAPORs with
| | | | renory | oss
| - | 4 |HLM 1B POR status | 0=no POR

I
I
|
I
|
I
I
|
I
| | | | 1=one or nore PORs, any |
| | | | power failure |
| ------- | 5 |HLM 1B mi croprocessor | 0=i n sync |
I
|
I
I
|
I
I
|
I
I
|

| | | sync-idle error status | 1l=out of sync (1802 vs BIYS)
| | | |/idle | ockup

| ----- | 6 |HLM 1B BA bus parity | 0=no error
| error status - despun | 1=one or nore errors, any
| mux | BA i nvol ved (DESPUN MJX)
---| 7 |HLM 1B BA bus parity | 0=no error
| error status | 1=one or nobre errors, any

8 |HLM 1B BA transaction | 0=no error

I
I
I
I
| I [ BA invol ved(BC or SPUN MJX)
I
| | parity error status | 1=one or nore errors,

I

| | HHM 1B BA i nvol ved

I
I
I
8| HLMLB ERROR WORDS | OSL 0-1-2 (MSB) E- 0669




GLL- 3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement

I
I
| 8]

Cont ent s

1 | HCD parity error status | 0=no error |

| 1=one or nore parity errors|
[fromHCD to HLM 1B |

2 | HLM 1B ni cr opr ocessor

| 0=no error |

| menory read parity error|l=one or nore parity errors]|

| status | when nmenory read by |
| | pr ocessor |
3 |HLM 1B BA nenory read | 0=no error |

| parity error status
I

| 1=one or nore parity errors|
| when nmenory read by BA |

4 | HLM 1B bus control l er

| 0=no error |

| menory read parity error|l=one or nore parity errors|

| st at us

| when nenory read by BC |

5 | HLM 1B i cr opr ocessor
| I ockout status

| 0=no MPLO
| 1=MPLO

6 | HLM 1B BA wite protect
| error status
I

| 0=no error
| 1=write attenpt by BAinto
| protected nenory

7 | HLM 1B ni cr opr ocessor
|wite protect error

| 0=no error
| 1I=write attenpt by

| status | processor into protected
I | menory
8 |HCD wite protect | 0=no error

| error status

| 1=write attenpt by HCD into
| prot ected nmenory

HLMLB ERROR WORDS | OSL 0-1-2 (2SB) E-0669

| 1- 2| gr ounded spare

|0

3 |PLL-1B timng chain
| sel ect st atus

|0=tim ng chain A
|1=tim ng chain B

4 | PLL-1A tinming chain
| sel ect st atus

|0=tim ng chain A
|1=tim ng chain B

| 5- 6| grounded spare |0
7 | phase | ocked | oop 1B | 0=no POR
| POR st at us | 1=one or nore PORs
8 | phase | ocked | oop 1A | 0=no POR

| POR st at us

| 1=one_or_nore PORs

HLMLB ERROR WORDS |1 OSL 0-1-2 (LSB) E-0669



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents
————————————— | 1-3| spare |

I
————————— | 4 | BUM 1A POR status | 0=no POR |
| | | | 1=one or nore PORs |
| ------- | 5 | BUM 1A BA-2B bus parity |0=no error |
| | | error status | 1=one or nore parity errors|
| | | l[involving any BA on its bus|
| ----- | 6 | BUM 1A BA-2B transaction|0=no error |
| | parity error status | 1=one or nore parity errors|
| | l[involving BUM1A's BA-2B |
| 7 | BUM 1A BA- 1A bus parity |0=no error |
| | error status | 1=one or nore parity errors|
| | linvolving any BA on its bus|
I
I
I

8 | BUM 1A BA- 1A transaction| 0=no error |
| parity error status | 1=one or nore parity errors|
| [involving BUM 1A's BA-1A |

I
I
I
| 8] HLMLB BUM ERROR WORDS (MBB) E- 0671

| 1] 2] 3| 4] 5] 6]

——————————————— | 1 |BUM1A telenetry | 0=no error |
| | formatter menory read | 1=one or nore parity errors|
| | parity error status | when nmenory read by |
| | |[formatter |

————————————— | 2 | BUM1A tel enetry | 0=no error |
| | | sequencer nenory read | 1=one or nore parity errors|
| | | parity error status | when nmenory read by |

I I I | sequencer |

I | 3 | BUM 1A BA-2B | 0=no error |

| | | | menory read parity error|l=one or nore parity errors]|

| | | | status | when nmenory read by BA-2B |
| | --------- | 4 | BUM 1A BA- 1A | 0=no error |
| | | | | menory read parity error|l=one or nore parity errors]|
| | | | | status | when nmenory read by BA-1A |

11 ------ | 5- 6| spare | |

| || | ---| 7 | BUM 1A BA-1A | 0=no error |

I T I | | |wite protect error | 1=write attenpt by BA-2B |

I T I | | | status |[into protected nenory |

| I I | | -] 8 |BUM1A BA-1A | 0=no error |

T Y I |wite protect error | 1=write attenpt by BA-1A |

T Y I | status |[into protected nenory |

I I I

|11 23| 4]|5]6]7]8 HLMB BUM ERROR WORDS (2SB) E-0671
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents
————————————— | 1-3| spare |

I
————————— | 4 | BUM 1B POR status | 0=no POR |
| | | | 1=one or nore PORs |
| ------- | 5 | BUM 1B BA-2A bus parity |0=no error |
| | | error status | 1=one or nore parity errors|
| | | l[involving any BA on its bus|
| ----- | 6 | BUM 1B BA-2A transaction| 0=no error |
| | parity error status | 1=one or nore parity errors|
| | l[involving BUM1B's BA-2A |
| 7 | BUM 1B BA-1B bus parity |0=no error |
| | error status | 1=one or nore parity errors|
| | linvolving any BA on its bus|
I
I
I

8 | BUM 1B BA-1B transacti on| 0=no error |
| parity error status | 1=one or nore parity errors|
| |[involving BUM 1B's BA-1B |

I
I
I
| 8] HLMLB BUM ERROR WORDS (3SB) E-0671

| 1] 2] 3| 4] 5] 6]

——————————————— | 1 |BUMI1B telenetry | 0=no error |
| | formatter menory read | 1=one or nore parity errors|
| | parity error status | when nmenory read by |
| | |[formatter |

————————————— | 2 |BUM1B tel enetry | 0=no error |
| | | sequencer nenory read | 1=one or nore parity errors|
| | | parity error status | when nmenory read by |
I I I | sequencer |
I | 3 | BUM 1B BA- 2A | 0=no error |
| | | | menory read parity error|l=one or nore parity errors]|
| | | | status | when nmenory read by BA-2A |
| | --------- | 4 | BUM 1B BA- 1B | 0=no error |
| | | | | menory read parity error|l=one or nore parity errors]|
| | | | | status | when nmenory read by BA-1B |
11 ------ | 5- 6| spare | |
| || | ---| 7 | BUM 1B BA- 2A | 0=no error |
I T I | | |wite protect error | 1I=write attenpt by BA-2A |
I T I | | | status |[into protected nenory |
| 11 | | -] 8 |BUM1B BA-1B | 0=no error |
T Y I |wite protect error | 1I=write attenpt by BA-1B |
T Y I | status |[into protected nenory |
I I I
|11 23| 4]|5]6]7]8 HLMB BUM ERROR WORDS (LSB) E-0671
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur enent Contents
————————— | 1 |DVsillegal command | 0=no illegal conmand |
| | status | =il l egal cnd (not per DMS |

| | CMD di cti onary) I

| DBUM 1A sequencer out put| O=no error |
| menory read parity error|l=one or nore parity errors|
| status | when menory read by DBUM |
| | sequencer |

| DBUM 1A formatter nmenory| O=no error |
| read parity error status|l=one or nore parity errors]|
| | when nmenory read by |

| [formatter |
| DBUM 1A bus adapt er | 0=no error |
| menory read parity error|l=one or nore parity errors]|
| st at us | when nmenory read by BA |
| DMB tape direction | 0=f orward
| st at us | 1=reverse

| | 1=one_or_nore PORs

I
I
| DBUM 1A POR st at us | 0=no POR |
I
I

| DBUM 1A bus adapter bus | 0=no error
| parity error status | 1=one or nore parity errors|
I Li nvol ving any BA |

| DBUM 1A BA transaction |0O=no error |
| parity error status | 1=one or nore parity errors|
| i nvol vi ng DBUM 1A BA |

Note 1 -

This data

HLMLB DBUM ERRCR WORDS (MSB) E-0672 Note 1

not valid unless DBUM 1A switched to B string.
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents
——————————————— | 1 |DVMSillegal comrand | 0=no illegal command |
| | | status | 1=il Il egal cnd (not per DWMVS |

| | CMD di cti onary) I

| parity error status | 1=one or nore parity errorsj
| i nvol ving DBUM 1B BA |

| - | 2 | DBUM 1B sequencer output|0=no error |
| | | | menmory read parity error|l1=one or nore parity errors|
| | | | status | when nmenory read by DBUM |
|| I | | sequencer |
[ | 3 |DBUM 1B formatter nemory|0=no error |
[ || | |read parity error status|l=one or nore parity errors|
I (. | when menory read by |
[ 11 I | | formatter |
| || --------- | 4 | DBUM 1B bus adapt er | 0=no error I
| 1] | | | menmory read parity error|l1=one or nore parity errors|
[ I | st atus | when nenory read by BA |
111 ------- | 5 |DVB tape direction | 0=f or war d |
(I I | __|status | 1=r ever se |
11110 ----- | 6 | DBUM 1B PCR st at us | 0=no POR |
[ 11 I | | 1=one _or nore PORs |
[ ---| 7 | DBUM 1B bus adapter bus |0=no error |
[ |1 | | | parity error status | 1=one or nore parity errors|
[ 11| || Li nvol vi ng_any BA |
[ -] 8 | DBUM 1B BA transaction |O=no error |
LT I

LT I

[

I
I
|
8] HLMLB DBUM ERROR WORDS (LSB) E-0672 Note 1

| 1] 2] 3| 4] 5] 6]

--------------- | 1 |]LLM 1B microprocessor | 0=no MPLO |
| | || ockout status [ 1=MPLO |
I R | 2 |LLM 1B sel f-test failure|O=pass |
|| | | status | 1=f ai | |
[ | 3 |CC/DC in-process status |0=no cnd begi nning execute |
[ || I I | 1=cnd_begi nni ng_execut e |
| 1] --------- | 4 |LLM 1B POR status | 0=no POR |
[ (I | 1=one or nmore PORs, any |
[ I I | power failure |
111 ------- | 5 |LLM 1B microprocessor | 0=i n sync |
[ | | sync-idle error status |1=out of sync (1802 vs BIS)
1 I I I |/idl e |ockup |
T O O | 6 | CC/DC hardware buffer | O=enpty |
[ T I O | __1full status | 1=ful | |
[ 11111 =---17|LLM1B BA bus parity | 0=no error |
T I I | | error status | 1=one or nore errors, any
T T I R B | BA i nvol ved |
I 111111 -] 8 |LLM1B BA transaction |0=no error |
T T I | parity error status | 1=one or nore errors, |
T O Y I DO |LLM 1B BA invol ved |
I O

| 1121 3| 4|5/ 6]7,8 LLMIB ERROR WORD-1 | OSL-0 E-0913

Note 1 - This data not valid unless DBUM 1B switched to B string
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Table A2.2.9 Digital and Software Bit Definitions (Bit 1 is MSB)

Bit(s) Measur ement Contents

--------------- | 1 |LLM1B TLM port menory |O0=no error |
| | | read parity error status|l=one or nore parity errors]|
I | | | when nenory read by TLM |
I

| | | port I
I | 2 | LLM 1B mi croprocessor | 0=no error |
| | | menory read parity error|l=one or nore parity errors]|

| | | status | when nmenory read by |

| | | | processor |

I | 3 |LLM 1B BA nenory read | 0=no error |

| | | parity error status | 1=one or nore parity errors|

| I I | when nenory read by BA |
| == | 4 |engineering control port|0=no error |
| | menory read parity error|l=one or nore parity errors|

I

| | | status | when nmenory read by engr. |
| I I | control port

| ------- | 5 |CCDC error status | O=overwrite not attenpted

I | | | 1=attenpt to | oad CC/ DC H

| ----- | 6 |LLM1B BA wite protect |0=no error

I
I
I |
I |
|| W
[ || I I | buf fer _when_al ready full |
|| |
| 1] | | | error status | 1=write attenpt by BAinto
[ 1] | | | | protected nenory, or 1/0 |
[ 11| || | sel ects |
| 1 1 | ---]1 7 |LLM 1B nicroprocessor | O=no error |
[ | |wite protect error |1=wite attenpt by |
[ 11 1] | | status | processor into protected
T T Y R | menory |
| 1 1 | | -| 8 |engineering data port | O=no error |
O T T T I |wite protect error | 1=write attenpt by engr. |
e I O | st atus | data port into protected
T T Y I O | menory |
I
| 11 2| 3] 4]5/6|7]8 LLMIB ERROR WORD-2 | OSL-1 E-0914
--------------- | 1 |DVB BOT/ ECT status | 0=BOT |

I |1 | 1=EQT |

I R | 2 |DVB | eader/tape status |O=on tape |

[ | I I | 1=on | eader |

[ ------ | 3-8| tic count status (6 MSB)| 6 MsBs of the 14 bit

|| | I I [tic count |

[ 1 ] I

| 11 2| 3] 4]5]6|7|8 LLMIB DMs TAPE PCSI TI ON ESTI MATE MSB E- 0923

———————— | 1-8|tic count status (8 LSB)|8 LSBs of the 14 bit |
| | | [tic count |

I I
|11 23] 4]5/6]/7[8 LLMB DM5 TAPE PCSI TI ON ESTI MATE LSB E-0924
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A2.2.14.4  CDS Treeswitch Assignments. Table A2.2.10 identifies the usage of CDS
treeswiich _positions %/ reference to the engineering measurementnumbers
defined in Table A2.2.8.

Table A2.2.10 CDS Treesw tch Assignnents

Tree Tree

Posi tion T1A T1B T2A 2B
00 E- 0018 E- 0019 E- 1665 E- 1666
01 E- 0065 E- 0066 E- 0067 E- 0068
02 E- 1635 E- 1636 E- 1950 . E- 1951
03 E- 0058 E- 0062 not avail . not avail .
04 E- 0057 (MBB) E-0061 (MSB) not avail . not avail .
05 E- 0057 (LSB) E-0061 (LSB) not avail. not avail .
06 not avail . not avail . not avail . not avail .
07 not avail . not avail . not avail . not avail .
08 E- 0020 E- 0052 not avail . not avai l
09 E- 0053 E- 0021 not avail . not avail .
0A E- 0055 E- 0059 not avail . not avail .
0B E- 0056 E- 0060 not avail . not avail .
0C E- 1650 E- 1651 not avail . not avail .
0D not avail . not avail . not avail . not avail .
0OE not avail . not avail . not avail . not avail .
OF not avail . not avail . not avail . not avail .
10 E- 1100 E-1120 spare not avail .
11 E-1101 E-1121 Spare not avail .
12 E-1102 E-1122 spare not avail .
13 E- 1103 E-1123 spare not avail .
14 E-1104 E-1124 spare not avail .
15 E- 1105 E- 1125 E- 0071 not avail .
16 E- 1106 E-1126 spare not avail .
17 E- 1107 E-1127 spare not avail .
18 E- 0080 E- 0081 E- 0092 not avail .
19 E- 0042 E- 0101 spare not avail .
1A E- 1585 E- 0102 spare not avail .
1B E- 0030 E- 0040 spare not avail .
1C E- 0039 E- 0103 Sspare not avail .
1D E- 0078 E- 0104 spare not avail .
1E E- 0105 E- 1506 spare not avail .
1F E-1141 E-1148 E- 1155 not avail .
20 E- 1586 E- 1589 spare not avail .
21 E- 0107 E- 0041 spare not avail .
22 E- 0108 E- 0106 spare not avail .
23 E- 0082 E- 0083 spare not avail .
24 E- 0031 E- 0027 spare not avail .
25 spare spare E-1136 not avail .
26 E- 0109 E- 1500 E- 0077 not avail .
27 E- 1501 E- 0070 E- 0093 not avail .
28 E- 1108 E-1128 spare not avail .

29 E- 1505 E- 1507 spare not avail .
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D, Appendi x D (PHASE 2)

Table A2.2.10 CDS Treeswitch Assignnents (Cont'd)

Tree
Posi ti on T1A T1B T2A T2B

2A E- 0032 E- 0037 spare not avall.
2B E- 0095 E- 0094 E- 0072 not avail .
2C E- 1680 E- 1590 spare not avail .
2D E- 0034 E- 0029 spare not avai l

2E E- 1110 E- 1130 spare not avail .
2F E-1142 E- 1149 E- 1156 not avail .
30 E- 1652 E- 1653 spare not avail .
31 spare E- 1553 E- 1970 not avail .
32 E- 1980 E- 1981 spare not avail .
33 E- 0024 E- 0022 spare not avail .
34 spare E- 0088 spare not avail .
35 spare spare spare not avail .
36 E- 1551 E- 0016 spare not avai l

37 E- 1552 spare E- 0079 not avail .
38 E- 0038 E- 0025 spare not avail .
39 E- 1591 E- 1587 spare not avail .
3A spare spare spare not avail .
3B spare E- 0033 spare not avail .
3C E- 0073 spare E- 0074 not avail .
3D spare E-1720 spare not avail .
3E E- 0086 spare spare not avail .
3F E- 1143 E-1150 E- 1157 not avai l

40 E- 0090 E- 0091 spare not avail .
41 spare E- 0036 Sspare not avail .
42 spare E- 1556 spare not avail .
43 spare E- 0087 Spare not avail .
44 E- 1588 Spare Sspare not avail .
45 spare spare spare not avail .
46 E- 0023 E- 0026 spare not avail .
47 spare spare spare not avail .
48 spare spare spare not avail .
49 spare E- 1594 Spare not avai l

4A E- 0069 E- 0075 spare not avail .
4B E-1109 E-1129 E- 1960 not avail .
4C E- 0028 E- 0035 spare not avail .
4D spare spare E- 0076 not avail .
4E E- 1486 E- 1487 spare not avail .
4F E-1144 E-1151 E-1158 not avail .
50 E- 1660 E- 1659 E- 1952 not avail .
51 E-1613 E- 1595 E- 1910 not avail .
52 E- 1643 E- 1608 E-1913 not avai l

53 E- 1607 E- 1649 E- 0009 not avail .
54 E- 0097 E- 1640 E- 1915 not avail .
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Table A2.2.10 CDS Treeswi tch Assignnments (Cont' d)

D, Appendi x D (PHASE 2)

Tr ee Tree
Posi ti on T1A T1B T2A T2B

55 E- 1860 E- 1604 E- 1883 not avail .
56 E- 1648 E- 1485 E- 1473 not avail .
57 E- 0043 E- 1863 E- 1967 not avail .
58 E- 1639 E- 1644 E- 1479 not avail .
59 E- 1690 E- 0100 E-1715 not avai l

5A E- 1618 E- 1948 E- 1475 not avail .
5B E- 0045 E- 0050 E- 0011 not avail .
5C E- 1600 E- 1693 E- 0008 not avail .
5D E- 1740 E-1751 E- 1885 not avail .
5E E- 0000 E- 0001 E- 1916 not avail .
5F E- 1145 E- 1152 E- 1159 not avail .
60 E- 1657 E-1612 E- 1625 not avail .
61 E- 0044 E- 0046 E- 1953 not avail .
62 E- 1615 E-1722 E-1912 not avai l

63 E- 1610 E- 1609 E- 1914 not avail .
64 E- 1606 E- 1605 E-1790 not avail .
65 E- 1645 E- 1641 E- 1480 not avail .
66 E- 1619 E- 0003 E- 0012 not avail .
67 E- 0048 E- 0051 E- 0014 not avail .
68 E- 1478 E- 1477 E- 1880 not avail .
69 E- 1638 E- 1692 E- 1647 not avail .
6A E- 0004 E- 1617 E- 1966 not avail .
6B E- 1862 E- 1982 E-1474 not avai l

6C E- 1602 E- 1753 E- 1481 not avail .
6D E- 1750 E- 0098 E- 1884 not avail .
6E E- 1557 E- 0049 E- 0015 not avail .
oF E- 1146 E- 1153 E- 1160 not avail .
70 E- 1642 E- 1658 E-1911 not avail .
71 E- 1596 E- 1620 E- 1882 not avail .
72 E- 1681 E- 1614 E- 1954 not avail .
73 E-1611 E- 0017 spare not avail .
74 E- 1603 E- 1599 E- 1881 not avail .
75 E- 1675 E- 1646 E- 1482 not avai l

76 E- 0002 E- 1472 E- 1965 not avail .
77 E- 0047 E- 0005 E- 0010 not avail .
78 E- 1598 E- 1597 E- 1946 not avail .
79 E- 1691 E- 1861 E-1716 not avail .
7A E- 1483 E- 1676 E- 1476 not avail .
7B E- 0096 E- 1616 E- 0013 not avail .
7C E-1752 E- 1601 E- 1947 not avail .
7D E- 0099 E- 1637 E- 1945 not avail .
7E E- 0006 E- 0007 E- 1968 not avai l

7F E- 1147 E- 1154 E-1161 not avail
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A2.3 Memory Readout Data
A2.3.1 Memory Readout Structure. The spacecraft data system shall provide a
common structure for reading out any onboard computer memory. The structure
shall support both 8 and 16 bit memory readouts.
The format of this structure is shown in Figure A2.3.1 and described in
greater detail in Table A2.3.1.
CONTROL [ /
ELENMENT MEMORY READQUT \\ \\ DATA
\ 32
8 8 8 8 /[ TOTAL / 8 8
BUS STARTI NG / /
USER MEMORY \ \
CODE ADDRESS \ \
16 16 /[ 16 / 16
8 16 [ TOTAL/
/ \
Figure A2.3.1. Menory Readout Structure
Table A2.3.1. Menory Readout Structure
Data Description Bits Ofset to Par agr aph
frane Data Start
Bus User Code 8 A2.3.1.1
Starting Address 16 A2.3.1.2
Menory Readout 256 24 A2.3.1.3
Dat a
A2.3.1.1 Bus User Codes. The Bus User Code area contains Bus source codes, and

describes the data contained within the memory readout portion of the frame.
The contents shall be interpreted in accordance with Table A2.3.2.
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Table A2.3.2. Bus User Codes

SubsystenT Bus User Data Field Nunmber _of wor ds
dul e (source) Wdth (bits) in Frame
code
EPD 99 8 32
PPR 9B 8 32
*EUV/ H C 9C 8 32
9D 8 32
PLS A0 8 32
UVS A2 8 32
VAG A3 8 32
SS Ad 8 32
NI VB A5 8 32
AACS- A 87 16 16
AACS- B 88 16 16
RRH 1 B4 8 32
RRH 2 B7 8 32
CDS
HLM 1A 84 8 32
HLM 1B 85 8 32
LLM 1A 8C 8 32
LLM 1B 8D 8 32
LLM 2A AC 8 32
LLM 2B AD 8 32
BUM 1A- 1A 90 8 32
BUM 1A- 2B 91 8 32
BUM 1B- 1B 94 8 32
BUM 1B- 2A 95 8 32
DBUM 1A 8A 8 32
DBUM 1B 8B 8 32
CRG 1A 8E 8 32
CRC- 1B 8F 8 32
CRG 2A AE 8 32
CRC- 2B AF 8 32
*HI'C has no capabiTi1ty; EUV does

A2.3.1.2 Starting Address. This field shall represent the address corresponding to the
first memory readout word in the readout data.

In order to provide a consistent readout format for all spacecraft computer
memories, the memory readout shall start at a specified address.
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A2.3.1.3 Memory Readout Data. The data in this portion of the frame shall contain the
contents of consecutive memory locations. The first data word shall be the
contents of the memory location specified by the starting address field.

A2.3.1.3.1 Subsystem Memory. For any subsystem commanded memory readout, the
number of consecutive memory locations read out per block shall be 16 or 32
corresponding to 16 or 8 bit processor word sizes respectively.

A2.3.1.3.2 Commutation Map Readout Data. In order to facilitate ground reconstruction of
on-board engineering commutation maps, the maps shall be stored in a known
location. In the event that the Orbiter partitions the engineering commutation
maps among various CDS and AACS memories, the various partitions shall all
be stored in known locations.

A2.3.2 Data Frame Replacement Readout. The spacecraft data system shall have the
capability to read out any on-board processor memory in the engineering data
stream. The format of the data frame replace-ment memory readout shall be as
shown in Figure A2.3.2.

FI XED ENG NEERI NG (43) VARI ABLE PACKETS (45)
6 2 5 6 2 16 1 5 5 5 5 5 5 5 5 5

I I I | I | 112131415161 7]8]9]
I I I | I | [
| SYNC| FI Dj SCLK| HLM 1A] LLM 1A LLM 2A] HLM 1B| LLM-1B| LLM 2B]  AACS |SPARE| _ | | | | |_ || | |
| [ I I | | | I I
| [ I I | | | I I
I | | | I I
I I | | | |

MO 32 1-BYTE MROBYTES | | |

|

|

| |HDR 16 2-BYTE MOWRDS | | |
11 |

[ S P
3 32

Figure A 2.3.2. Data Frame Replacement Memory Readout

A2.3.2.1 Description. The CDS shall collect the memory readout data from the desired
subsystem and create a memory readout structure identical to paragraph
A2.3.1. This structure will replace the last 56th through 91st bytes in the
engineering frame.

A2.3.3 Memory Readout Data Stream. The Sequence in which the 32-byte blocks of
memory readout data appear in the engineering telemetry is dependent on both
the engineering telemetry data rate and the memory readout mode selected
within the CDS, as described in the following paragraphs.

A2.3.3.1 Memory Readout within 1200 b/s Engineering. Successive frames of the high
rate engineering (EHR) shall contain 32-byte blocks of memory readout data
from sequential locations when the high rate (EHR) memory readout mode is
selected.

A2.3.3.2 Memory Readout within 40 b/s Engineering. Successive frames of 40 b/s
snapshot engineering (ESS) shall contain 32-byte blocks of memory readout
data from sequential locations when the snapshot memory readout mode is
selected. During the time of read-out, the CDS-internal EHR buffers will contain
an unchanging MRO block for 30 of its 1200 bps frames.
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A2.3.3.2C
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A2.3.4
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Memory Readout Within 16 b/s Engineering.

DELETED FOR PHASE 2

Memory Readout Within 10 b/s Engineering. Successive frames of 10 b/s

snapshot engineering (ELS) shall contain 32 byte blocks of memory readout
data from sequential locations when the low ratre memory readout mode is
selected. During the time of read-out, the CDS-internal EHR buffers will contain
an unchanging MRO block for 120 of its 1200 bps frames.

Memory Readout Within 8 b/s Engineering.

DELETED FOR PHASE 2

Memory Readout Within 2 b/s Engineering. Successive frames of 2 b/s

snapshot engineering (EXS) shall contain 32 byte blocks of memory readout
data from sequential locations when the very low rate memory readout mode is
selected. During the time of read-out, the CDS-internal EHR buffers will contain
an unchanging MRO block for 600 of its 1200 bps frames.

Memory Readout Sampling Time. All memory readout data shall be
sampled between 476-2/3 and 533-1/3 milliseconds after the SCLK contained
in the engineering frame header containing the readout.
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AACS POSI TI ON AND RATE DATA

The AACS shal

poi nti ng vector
Mean Equat or
1950.0
coordi nate system
Figure A2.4.1 and described further

(ECQL)

provi de pointing vector
i nformation shal

(EME) 1950.0 coordinate system

coordi nate

system

and
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and rate data.
be provided in the Earth
the Ecliptic
spacecraft
The data packet schematic is shown in
in Table A2.4.1.

The

relative

The AACS P&R data is encoded into 3 separately sized data

packages for
i ncl usi ons

descri bed bel ow.

LPW & LNR

LPU
BPT

the full

in Figure

inclusion in four TDM Tel enetry Formats.
are as indicated

12 word (192 bits) packet

A2.4.1

These

and are

the first 6 words (96 bits) of the packet
the 4th & 5th words (32 bits) of the packet

LWP/LNR

N\

EME - 50 COORDINATES ECL - 50 SCRELATIVE
COORDINATES COORDINATES
ROTORATTITUDE PLATFORM ATTITUDE PLATFORM RATE ROTOR ROTOR
SPIN SPIN
RA DEC TWIST RA DEC | TWIST CONE CROSS | MOTION POSITION CONE CLOCK
CONE DELTA ANGLE POSITION | POSITION

16 16 16 16 16 16 16 16 16 16 16 16
E-1417 | E-1418 | E-1421 | E-1419| E-1420 | E-1422 E-1423 E-1424 E-1294 E-1293
S-1950 | S-1951 | S-1952 | S-1953| S-1954 | S-1955 | S-1956 S-1957 S-1958 S-1959 S-1960 S-1961

BPT

LPU

Figure A2.4.1.

AACS Position and Rate Data
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Table A2.4.1. AACS Position and Rate Data

|Bits | |
Data Description | Frame| Data Start | Comrent s( 1)
Rotor Attitude (2) | | | The Least Significant Bit (LSB)
R ght Ascension (RA) | 16 | 0 |represents 1/2  revol ution.
Decl i nation (DEQ | 16 | 16 |
Twi st (3) | 16 | 32 |
I I I
PatformAttitude (2) | | | The Least Signilﬁficant Bit (LSB)
R ght Ascension (RA) | 16 | 48 |represents 1/2  revol ution.
Declination (DEQ | 16 | 64 |
Twi st (4) | 16 | 80 |
I I I
Pl atformRate | | | The LSB represents 1/2' revol ution
Cone | 16 | 96 |during 8-1/3 mllisecond interval.
G oss Cone | 16 | 112 |
I I I
I I I
Rotor Spin Mtion Deltal] 16 | 128 | The LSB represents 1/2' revol ution
| | |during 8-1/3 mllisecond interval.
I I I
Rotor Spin Position | 16 | 144 | The LSB represents 1/ 2*® revol ution
Angle (2,5) |I II |I
Cone Position (2,6) | 16 | 160 | The LSB represents 1/2' revol ution
A ock Position (2,7) | 16 | 176 |
I I I
Not es:

(1) Datais a 16 bit 2's conpl enent nunber.

(2) Data is predicted ahead to RTI 0.

(3) Rotor twist represents rotation about the spacecraft Z-axis. The tw st
angl e shall be defined as the angle fromthe projection of the Earth's
North Pole onto the X-Y plane to the Rotor -X-axis (positive rotation
about the Z-axis provides a positive tw st angle.)

(4) Patformtw st represents rotation about the scan pl atform boresi ght
(L-axis). The twi st angle shall be defined as the angle fromthe
projection of the Earth's North Pole onto the MN plane to the scan
platform-Maxis (positive rotation about the L-axis provides a
positive twi st angle.

(5) Spin position angle represents the angle fromthe projection of the
North Ecliptic Pole vector on the X-Y plane to the -X-axis. Positive
rotation about the Z-axis provides a positive spin position angle.

(6) Cone position represents the null offset corrected encoder angle
between the -Z-axis and the scan platformboresight (L-axis). An

i ncreasing encoder reading represents an increasing +N rotation of the
scan platform wth respect to the stator.

(7) Qock position represents the null offset corrected angl e between the
-Y-axis of the rotor and the SAS shaft (-Naxis, nomnally the -Y-axis
of the stator). An increasing encoder reading represents an
increasing -Z rotation of the rotor with respect to the stator.
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A2.5 DUST DETECTOR SUBSYSTEM TELEMETRY

This paragraph describes the format and content of the DDS output.

A25.1 DDS Packet. The schematic of this packet is shown in Figure A2.5.1.
One full DDS packet is distributed over 13 LPW/LNR fr anes.
_ DDS Science Data Dgital Status
Title and Anal og
Engi neering

Data O f set 0 120

Bi t s/ packet 120 88

Descri ption A2.5.3 A2.5. 4

Figure A2.5.1 DDS Packet

A2.5.2 Instrument Synchronicity. Within the DDS packet, there will exist one major
synchronism relative to the SCLK. The relationship of the start of the DDS
packet to SCLK and synchronization index (SI) is shown in Table A2.5.1.

Table A2.5.1 Relationship of SI and SCLK to start of DDS packet

Sl MOD 91 DDS Packet #
0 1 1st packet
1 14 2nd packet
2 27 3rd packet
3 40 4t h packet
4 53 5t h packet
5 66 6t h packet
6 79 7t h packet
A2.5.3 DDS Science Data. The DDS Science Data section may contain 3 dif-

ferent data types, dependant on the mode selected. Mode 1°is the science
collection mode. The first 15 bytes of data (1 through 15) contain dust detection
information. The contents of this section are then shown'in Table A2.5.2.

) Mode 2 is a memory read-out mode. In the memork{ readout mode, the
first byte of DDS data contains the 8 MSB's of the starling address of the
memory readout, and the next byte contains the 8 LSB's of the starting address.
The next 13 bytes of data (3 through 15) contain memory readout data.
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Table A2.5.2 DDS Science Data (MSB is bit 1)
Bit(s) Measur enent Content s
1=6[Ton grid anplifier 10~ +4to 100
out put Coul onbs
/-8l1on grid threshold threshold value 1 n
bi nary

DDS Byte 1

| T Jthreshold status [[O=comranded

[ 1=aut onati c nn

Z2- 6] channel tron out put T0- 12 to 10-10
Coul onbs

7-8| channeltron threshol d[threshold value in
bi nary

DDS Byte 2

1-6[tar get Pulse anpli- [10-t%4 to 10-90

fier output Coul onbs
7-8[ electron pulse threshold value 1 n

t hr eshol d bi nary
DDS Byte 3
1-6[entrance grid T0- 19 to 10 i Cb(neg.

anplitudegoutput 10-15 to 10-13 CbEpog.g

/-8

rmar ul se
Phr eshdl 8

threshold value I n

hr esho bi nary
DDS Byte 4
1-5Tentrance grid-target [I to 400 m croseconds
flighttine
6-8/ event definition 000=any channel
001=QCx;
010=Cx,
011=
100=Q) ,
101=
110=
111=n/ a
DDS Byte 5
1-4ftargef pulse risetine] 10 to 100 m croseconds
5-8[1on grid pulse 10 to 100 m croseconds
ri sefime
DDS Byte 6
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Table A2.5.2 DDS Science Data (MSB is bit 1)

Bit(s) Measur enent Cont ent s
------------- 1-4)target-1on grid I to 50 mcroseconds
flighttine
-------- 5 [target-ion grid 0=no_col nci dence
coi nci dence 1=coi nci dence
------ 6 [1on grid-channeltron [0=no_coi nci dence
Ccoi nCi dence 1=coi nci dence
--- | 7-8] event class nunber class nunber 1 n binary
IEi2|3|£|EIEI7IEI DDS Byte 7
------------- 1-4T neasur enent of bi nary nunber

entrance grid noi se
pul ses defect ed

----- 5-8[target noise pulses [binary nunber
| det ect ed

IEi2T§I5IEi6T;|E| DDS Byte 8

------------- 1-4]Ton grid noi Se pul ses|bi nary nunber

----- 5- 8] channel tron noil se bl nary nunber
| pul ses det ect ed

‘ det ect ed

|Ei2|3|%lgi5l7lgl DDS Byte 9

T | 1=8[cl'ass counter O [binary count
I&I2I3I1I5I6I7IL3I DDS Byte 10

T | 1=8][ cl'ass counter 1 [binary count
|&|2|3|Z|5|6|7|g| DDS Byte 11

T | 1=-8[cl'ass counter 2 [bi nary count
|&I2I3I1I5I6I7Ig| DDS Byte 12

--------- | 1=-8[clr'ass counter 3 [binary count

I&I2I3I1I5I6I7IL3I DDS Byte 13
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Table A2.5.2 DDS Science Data (MSB is bit 1)

Bit(s) Measur enent Content s
------------- 1-4STC i ne of event 4 LSB of RIM
----- 5-81SICtinme of event bits 2 through 5 of
L | MOD 91 count
|EI 2] SILII EI 6] 7|!3| DDS Byte 14
--------- 1-8[sector dafa 8 VBB of sumof spin

position angle and spin
notion delta

| Mrzrsrarsreres

Mode 3 is the instrument set point. In the set point mode, two packets of DDS data will contain
oint data. The first Packet of data is identified by byte

es of set point data, as identified in Table A2 )
y byte 16 as being set points 2, and will contain 5 bytes of set point

set

packet will contain 15 b
packet will be identified

DDS Byte 15

data and 10 bytes of randomfill data.

byte 16 as beingssset

Table A2.5.3 DDS Instrunent Set Point Data

Bit(s) Measur enent Content s

1-8]TT threshold, Tow 0 to 255, commumndabl e
| evel

DDS set points 1 Byte 1

1-8|TT threshold, high 0 to 255, commuandabl e
| evel

DDS set points 1 Byte 2

1-8JET threshold, Tow 0 to 255, commundabl e
| evel

DDS set points 1 Byte 3

1-8[ET threshold, high 0 to 255, commumndabl e
| evel

DDS set points 1 Byte 4

1-8[EI'T threshold, Tow 0 to 255, commandabl e

| evel

set points 1 Byte 5

oints 1. This
he next DDS
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Table A2.5.3 DDS Instrunent Set Point Data

Bit(s) Measur enent Content s

1-8[EI'T threshol d, high 0 to 255, commandabl
| evel

DDS set points 1 Byte 6

1-8] SEC threshol d, Tow 0 to 255, commandabl
| evel

DDS set points 1 Byte 7

1-8] SEC threshol d, high 0 to 255, commuandabl
| evel

DDS set points 1 Byte 8

1-8[TN threshold, high 0 to 255, commandabl
| evel

DDS set points 1 Byte 9

1-8]CN threshold, high 0 to 255, commandabl
| evel

DDS set points 1 Byte 10

1-8[EN threshold, high 0 to 255, commuandabl
| evel

DDS set points 1 Byte 11

1-8] PN threshold, high 0 to 255, commandabl
| evel

DDS set points 1 Byte 12

1-8[PA threshold, Tow 0 to 255, commandabl
| evel

DDS set points 1 Byte 13

1-8[EA threshold, Tow 0 to 255, commuandabl
| evel

DDS set points 1 Byte 14
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Table A2.5.3 DDS Instrunent Set Point Data

Bit(s) Measur enent Content s
[ow 0 to 255, commandabl e

| evel

DDS set points 1 Byte 15

1-8[TA threshold, Tow 0 to 255, commandabl e
| evel

DDS set points 2 Byte 1

1-8[HVC threshol d, Tow 0 to 255, commuandabl e
| evel

DDS set points 2 Byte 2

1-8[ CUR threshol d, high 0 to 255, commumndabl e

| evel

DDS set points 2 Byte 3

| 1-8[ Spare

DDS set points 2 Byte 4

| 1-8[ Spare

DDS set points 2 Byte 5

A2.5.4Digital Status and Analog Engineering. The content of the Digital Status

and Analog Engineering section is shown in Table A2.
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Status & Anal og Engineering (MSB is bit 1)

Bit(s) Measur enent Contents
1-3] data frame nunber 0O00=A range sci ence data
001=E range science data
010=set points 1
Oll=set points 2
100=aut o test pul se
101=cnded test pul se
110=nenory content
lll=spare
4 [ nmode 175/ C sector O=sector data not_ valid
data valid flag l=sector data valid
nodes 2 & 3:spare
5 |node I:transmt O=data not transmitted
st at us reviously _
nodes 2 & 3:spare =data transmtted
previ ously
6- 8| nmode 1:E range status|E range science data
nodes 2 & 3:spares
DDS Byte 16
1-8] conputer status CPU status (CPU and
nenory check)
DDS Byte 17
| 1-8[ experi nment _current [1I5 tTo 100 na.
DDS Byte 18
1-8[ HK channeltron high 0 to 2500 volts
vol t age
DDS Byte 19
1-8HK sensor ion grid 0O to -5IZ volts
hi gh vol t age
DDS Byte 20
| 1-=-8[HK+10 volts digital [O to 15.36 volts
DDS Byte 21
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Status & Anal og Engineering (MsSB is bit 1)

Content s

| 1I-8[HK"+7. 5 volts analog [0 to 10 voIts

DDS

Byte 22

| 1I-8[HK-7. 5 volts analog [0 to -10 voItsS

DDS Byte 23
--------- I-8[HK main electronics |-30 degrees Cto 80
| t enperature degrees C
I&I 2[ 34T 5[ 6] 7] gl DDS Byte 24
--------- 1-8[commutated parity see byte 26, bits 7-8
error, cnds acc, or
cnd rej
|&|2|3|1|5I6|7Ig| DDS Byte 25
----------- 1-6[synchroni zation word [ 1010T0 (bi nary)
--- | 7-8] add- HK determ nes whet her byte
25 contains a parity
error count, commands
accepted, or commands
rejected.
OO=parity error count
Ol=cnds accepted count
10=cnds rej ected count
- ll=spare
IEI EI 3[4] 5|J6r71‘18| DDS Byte 26

A2.5.5 Telemetry Mode Changes. Upon the application of system power, DDS

shall generate valid housekeeping data, but the science data shall not be valid.

Commanded telemetry mode changes shall be processed every RIM.
Telemetry mode changes shall occur on RIM changes.
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A2.6 ENERGETIC PARTICLE DETECTOR SUBSYSTEM TELEMETRY

This paragraph describes the format and content of the EPD output.

A2.6.1 EPD Packet. The schematic of this packet is shown in Figure A2.6.1.
One EPD packet is inserted in each LPW/LNR Frame.
_ Anal og __ CVE PHA CEMVS Rat e
Title House- D gi tal LEMVS PHA PHA Channel
keepi ng| Status Dat a Dat a Dat a
Data O f set 0 8 72 168 208
Bi t s/ packet 8 64 96 40 400
Description |[A2.6.3 | A2.6.4 A2.6.5 A 2.6.6] A2.6.7

Figure A2.6.1 EPD Packet

A2.6.1 ~Instrument_Synchronicity. Within the EPD packet there will exist one
major synchronism relative to the SCLK. The EPD Synchronization Index is
equal to the SCLK Mod 91 count.

A2.6.3 Analog Housekeeping. The Analog Housekeeping section is one byte of
_su_l:l)_c%rlnnALét%teld data. The contents of the subcommutated positions are shown
in Table A2.6.

Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enment Cont ent s
T | 1-8[ Sspare [
|'T2T317F|_5|_6T7|_!5’| EPD Subcommut at ed Housekeeping S.I1.=0
--------- | 1-8] Spare |

| &I 21 3141 5] 6] 7] L}I EPD Subconmut at ed Housekeeping S.I.=1

--------- | 1-8[ notor housing tenp. |

| &I 21 314151 6] 7] EI EPD Subcommut at ed Housekeeping S.1.=2
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enment Contents
-------------------- T [scan error O=no error detected
l=error detected
------------------ 2 [fast scan abort flag |O=nornal
1=f ast scan aborted
---------------- 3 |energency count flag | O=nor mal .
| l=neans S.|1.=3,bits

| [ | 4-8 are now an ener gency
| count nunber MID 32 |

|
[ notor direction [ O=counter clockw se
| | i ndi cat or | 1=cl ockw se
------------ | 5 [nmotor centerline [ O=notor not on enter-
i ndi cat or line

1=notor on centerline
-------- 6- 8| notor position code sector 0-7

1121 31 4] 5] 6] 7]8| EPD Subcommut at ed Housekeeping S.1.=3
-------------------- [ T Temergency node O=nor nal
| | i ndi cat or | 1=emer gency node not or
| | noves one step per
| | | trigger instead of one
sector per trigger)
------------------ open Toop node O=cl osed T oop
i ndi cat or 1=open | oop
---------------- -1n closed Toop node: | O=normal scan
nodi fi ed scan 1=nodi fi ed scan
-in pFen | oop node: O=normal scan
limted scan l1=limted scan
-------------- 4 [ftast scan 1 ndicator O=nor nal
1=fast scan
------------ 5 1-1n closed Toop node: | O=nor ma
go to sector N |1i?o to sector N, where
| is value of S |.=4,
its 6-8
-in open | oop node: O=normal
stop. scanning after | 1=stop scanning after N
N triggers | triggers, where Nis
| | V%Ige if S.I.=4, bits
T 6-8] "N 3 bit binary nunber
1121 3[4 5] 6] 7] 8| EPD Subcommut at ed Housekeeping S.1.=4
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bi t

(s) Measur enent

Cont ent s

8|

i

alternate step rate
node

[ O=nor nal
l=alternate step rate

QSO st eps/ sec.)
(60 steps/sec.)

2- 4 CCWend-sector (NA sect or nunber
i n_open-| oop node
5 | chicken node (N A O=nor nal
open- | oop node) 1=chi cken node
6- 8| CWend-sector (NA in |sector nunber

open-| oop node)

EPD Subcommut at ed Housekeeping S.I1.=5

-------------- I-8Jutocalibrator rndex [inary_nunber identifies
| #1 S.1.=7 contents

| | EPD Subcommut at ed Housekeeping S. 1. =6
-------------- I-8[autocal i brator AGC 0to 5.1 volts |
| vol tage #1

| | EPD Subcommut at ed Housekeeping S. 1. =7
------------- [ I-8] nunber of i1nvalid 0O to 255 binary |
| not or _conmands ,

EPD Subcommut at ed Housekeeping S.1.=8

------------------- T-2[spare
------------ 3-7|'step count 0 to 31 binary
8 | cease scan flag O=nor nal
l=cease scan

EPD Subcommut at ed Housekeeping S.1.=9

| 1-S| LEMVE tel escope tenp. |

EPD Subcommut at ed Housekeeping S.1.=10
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enent Content s
------------- [I-8] nunber of invalid 0O to 255 binary |
| bus conmmands _
| | EPD Subcommut at ed Housekeeping S.1.=11
------------- I-8Jautocali brator 1 ndex blnar{ nunber identifies
| # 2 S.1.=13 contents
| | EPD Subcommut at ed Housekeeping S.1.=12
------------- [I-8]autocali brator AGC O to 5.1 volts
| vol t age #2
| | EPD Subcommut at ed Housekeeping S.1.=13
------------- I-8] M5B nenory dunp 8 NBB s of nenory dunp
| cursor addr ess
| | EPD Subcommut at ed Housekeeping S.1.=14
-------------- I-8[notor dwelT period notor dwell period in
| units of 1.333 sec.
| | EPD Subcommut at ed Housekeeping S.1.=15
T [ 1I-8[ GVb t el escope tenp. [
| | EPD Subcommut at ed Housekeeping S.1.=16
-------------- I- 8] nunber of supervisory|[O to 255 binary
bus parity errors
det ect ed
| | EPD Subcommut at ed Housekeeping S.I.=17
-------------- I-8Jautocali brator 1 ndex blnar{ nunber identifies
# 3 S.1.=19 contents

EPD Subcommut at ed Housekeeping S.1.=18
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enent Content s
------------- [I-8Jautocalitbrator AGC [0 to 5.1 volts
| vol t age #3
| | EPD Subcommut at ed Housekeeping S.1.=19
------------- [ I- 8] M5B upper nenor 8 VBB s of  upper menor
| | checkg8n1linit Y checksun1|inPP Y l
| | EPD Subcommut at ed Housekeeping S.1.=20
------------- [ I- 8] LSB upper nenory 8 LSB s of upper nenory |
| checksumlimt checksumlim ,

EPD Subcommut at ed Housekeeping S.1.=21

[I-8[main elect. tenp.

EPD Subcommut at ed Housekeeping S.|.=22

| 1- 8] nenbry checksum

EPD Subcommut at ed Housekeeping S.1.=23

------------- [I-8]aut ocal i brator i ndex blnar¥ nunber identifies
| # 4 S.1.=25 contents

| | EPD Subcommut at ed Housekeeping S.1.=24
------------- [I-8]autocali brator AGC O to 5.1 volts
| voltage # 4

| | EPD Subcommut at ed Housekeeping S.1.=25
------------- VBB Tower menory 8 VBB s of | ower

checksumlimt

menory |

checksumlimt

EPD Subcommut at ed Housekeeping S.1.=26
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enent Content s
------------- [I-8] LSB Tower nenory 8 [SB' s of | ower nenory
| checksum limt checksum |l imt
| | EPD Subcommut at ed Housekeeping S.1.=27
T | 1- 8| EPD 1 nput_current [
| | EPD Subcommut at ed Housekeeping S.1.=28
------------- [ I-8[ nunber of supervisory|0 to 255 binary
bus parity errors
detected during EPD
bus transaction
| | EPD Subcomut at ed Housekeeping S.1.=29
------------- [I-8[autocal 1 brator 1 ndex blnarg nunber identifies
| # 5 S. 1.=31 contents
| | EPD Subcommut at ed Housekeeping S.1.=30
------------- [I-8Jautocalitbrator AGC [0 to 5.1 volts
| voltage # 5
| | EPD Subcommut at ed Housekeeping S.1.=31
T [I-8B] sSpare |
| | EPD Subcomut at ed Housekeeping S.1.=32
T [ I-8] Spare |
| | EPD Subcommut at ed Housekeeping S.1.=33
T | I-8] +60 volts Dbi as [
| | EPD Subcommut at ed Housekeeping S.1.=34
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enent Contents

.................... T [power switch status | O=LEMVB anp 8 SEZ% of f
yte #1 1=LEMVE anp 8 (E2) on

.................. 7 ower swtch status |O=LEMVE anp 7 éE% of T

yte #1 1=LEMVGE anp 7 (D) on

................ 3 Bower swtch status |[O=LEMVE anp 6 ég off

yte #1 1=LEVMVSE anp 6 on

.............. Z Bower sw tch status [O=LEMVE anp 5 §E1% of f

yte #1 1=LEMVE anp 5 (El) on

............ 5 ower swtch status |O=LEMVS anp 4 éﬁ%TT

yte #1 1=LEMVG anp 4 (A) on

---------- §] ower swtch status | O=LEMVE anp 3(F2£ of

yte #1 1=LEMVE anp 3 (F2) on
-------- 7 ower switch status |O=LEMMS anp 2 éFlg of f

yte #1 1=LEMVE anp 2 (Fl) on

------ 8 gomer sw tch status [O=LEMMS anp 1 éB; of f

yte #1 1=LEMVE anp 1 (B) on

ubcomut at e usekeeping S.1.=
11 21 3] 4] 5] 6] 7] 8| EPD Sub tated Ho k S.1.=35

_____________ nunber identifies

[I-8]autocal i brator 1 ndex 'blnarg
# 6 S.1.=37

contents

EPD Subcommut at ed Housekeeping S.1.=36

------------- [I-8]autocalibrator rndex [O to 5.1 volts |
| | |vo|taqe #6 |

| | EPD Subcommut at ed Housekeeping S.|.=37
T [I-8[spare [

| | EPD Subcommut at ed Housekeeping S.|.=38
T [I-8[spare [

|Ei2|3|1|5|6|7|g| EPD Subcommut at ed Housekeeping S.1.=39
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)
Bit(s) Measur enent Content s

---------- | 1- 8| Cog anp. tenperature | -171 to 69 deqg. C [

B
|&|2|3|1|5|6I7|g| EPD Subconmmut at ed Housekeeping S.|.=40

----------------- T spar e
--------------- 2 ower sw tch status O=cal | brator off
yte #2 1=cali brator on
------------- 3 Bomer Sw tch status O=PHA off
vite #2 1=PHA on
----------- 4 Bomer SW tch status O=TCF off
vte #2 1=TCF on
--------- 5 ower sw tch status 0=CVE el ectronics off
vite #2 1=C\V5 el ectroni cs on
------- §] ower switch status O=det ector bias norma
vie #2 1=det ect or bi as hi gh
----- V4 ower swtch status O=TOVR RL off
vte #2 1=TOVR RL on
--- 3 gomer SW tch status O=CEMVE A detector bia
yte #2 of f )
| | | 1I=LEMVE A det ector bi as|
| | | on (+60 V) I
1121 3[4 5] 6] 7] 8| EPD Subconmut at ed Housekeeping S.1.=41

S.1.=43 contents

|&I2I3IZI5I6I7IEI EPD Subconmut at ed Housekeeping S.1.=42

---------- | 1-8 %U%OCBJ Ibrator 1 ndex |binary nunber 1dentifles

---------- |l-8 autocal 1 brator AGC 0O to 5.1 volts

| vol t age #7
|E|2|3|1|5|6I7|g| EPD Subconmmut at ed Housekeeping S.|.=43
T | 1=-8] spare |
|&|2|3|1|5|6|7|%I EPD Subcommut at ed Housekeeping S.I.=44
---------- | 1=8B] Spare |

|&I2I3IZI5I6I7IEI EPD Subconmut at ed Housekeeping S.I.=45

__________ [I-8T-15 vol'ts power |

|&|2|3|1|5|6I7|g| EPD Subconmmut at ed Housekeeping S.|.=46
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enent Cont ent s
-------------------- T gomer SW tch stat us[O=CEMVS -10 V power off
vte #3 1=LEMVE -10 V power on
------------------ 2 Bomer swi tch status|O=notor off
vte #3 1=not or on
---------------- 3 ower sw tch status|O=notor RAM nor nal
vte #3 1=not or RAM exchanged
-------------- 4 ower swich status|O=notor conftroller in
yte #3 nor mal node _
1=notor controller in
nenory | oad node
------------ 5 ower swtch status|O=notor controller
yte #3 runni ng
1=notor controller reset
---------- 6 [Spare
[ | -------- | 7 Tpower sw tch status]O0=LEMVE EI1 thresh. norm
| 1 | | | byte #3 | 1=LBEMVE E11 thresh. high

8 [ power switch status| U=LEMVE AL thresh.

| _ 'I'byte #3

norm
| 1I=LEMVB Al thresh. high

EPD Subcommut at ed Housekeeping S.1.=47

I1-8

[@utocal T brator 1 ndex
# 8

[Binary nunber identifies
S.1.=49 contents

EPD Subcommut at ed Housekeeping S.1.=48

------------- [I-8[autocal i br at or AGC 0fo 5.1 volts |
| | vol t age #8

| | EPD Subcommut at ed Housekeeping S.1.=49
------------- I1-8 upper_al arm t hreshol d
| for EPD input current

| | EPD Subcommut at ed Housekeeping S.1.=50
------------- I1-8 [ower_alarmt hreshol d |
| for EPD input current

|Ei2|3|1|5|6|7|g| EPD Subcommut at ed Housekeeping S.1.=51
T [I-8[+10 voltS power [

|&I2I3IZI5I6I7IEI EPD Subcommut at ed Housekeeping S.1.=52
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enent Contents
.................... | 1 [power switch status [O=TCF logical condition
byte # 4 on (TOVR=0 L
1=TCF | ogi cal condition
_ of f (TOWR=1)
.................. [ 2 [power switch status [O0=VITO enabl e
| | byte #4 [ 1=M TO override
................ [ 3 [power switch status [0=JADO off
| | byte #4 [ 1=JA00 on
.............. [ 4 [power swtch status [0=QV5 anal og L of f
| | byte #4 [1=QVE analog L on
............ | 5 Tpower switch status [0=CV5 anal og JC of f
| | byte #4 | 1=AQVE anal og Jc on
---------- | [ power sw tch status [0=CVb analog Jb of f
| | byte #4 | 1=QV5 anal og Jb on
-------- | 77 T power swtch status [0=CV5 analog Ja off
| byte #4 | 1=AQV5S analog Ja on
------ 8 Hpomer swtch status [0=CV& prinme select off
byt e #4 [1=AQVE prine sel ect on
112] 34| 5] 6] 7] 8| EPD Subcomut at ed Housekeeping S.1.=53
............. I-8Jautocal i brator 1 ndex |bi narg nunber identifi eSI
| #9 S.1.=55 contents

EPD Subcommut at ed Housekeeping S.I.=54

------------- [ I-8Jautocal1 brator ACC O0to 5.1 volts I
| | vol t age #9
| | EPD Subcommut at ed Housekeeping S.I.=55
------------- [ I-8] upper _alarmt hreshol d
| for EPD notor tenp.
| | EPD Subcommut at ed Housekeeping S.I.=56
------------- [ower_al arm t hreshol d

f or

EPD not or tenp.

EPD Subcommut at ed Housekeeping S.I.=57

| I-8°+6 volis power [

EPD Subcommut at ed Housekeeping S.|.=58
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)
Cont e

Bit(s)

Measur enent

nts

[I-8[spare

&rml?rrsrawrh

EPD Subcommut at ed Housekeeping S.I.=59

S.1.=61 conten

|1[8|arkggallbrator I ndex |bfnary nunber 1 adentifies|

ts

EPD Subconmmut at ed Housekeepi ng S.1.=60

|1-8

autocal 1 brator 1 ndex

vol t age #10

0O to 5.1 volt

S

EPD Subcommut at ed Housekeeping S.1.=61

‘1-8

upper _al arm t hreshol d
for LEMVS tel escope
t enper at ure

EPD Subconmmut at ed Housekeeping S.1.=62

‘1-8

[OWer _alarmihreshold
for LEMVS tel escope
t enperature

EPD Subcommut at ed Housekeeping S.|.=63

| 1=8[¥3"voltS power

EPD Subcommut at ed Housekeeping S.1.=64

---------- 1-/Tspare
8 [Internal Monitor 0=D sabl ed
St at us 1=Enabl ed

EPD Subconmmut at ed Housekeeping S. 1. =65

1-8

aut ocal' I brator 1 ndex
#11

blnarg nunber
S.1.=b67

IdentitTires

contents

EPD Subcommut at ed Housekeeping S.1.=66

1-8

autocali brator AGC
vol tage #11

O to 5.1 volts

EPD Subcommut at ed Housekeeping S.|.=67
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s) Measur enment Contents

---------- 1=8Jupper_alarmthreshol d
for CVS tel escope
t enper at ure

|E|2|3|1|5|6|7|E| EPD Subconmmut at ed Housekeeping S.1.=68

---------- 1-8][Tower alarmthreshold
for CVS tel escope
t enperat ure

|E|2|3|1|5|6|7|E| EPD Subconmmut at ed Housekeeping S.1.=69

.......... | 1=8[-3 volts power |

|&|2|3|Z|5|6|7|5| EPD Subcommut at ed Housekeeping S.1.=70

.......... | 1=8[ spare |

|&|2|3|Z|5|6l7lhl EPD Subcommut at ed Housekeeping S.1.=71

---------- 1-8Jautocali brator 1 ndex blnar¥ nunber i1denfifies
#12 S.1.=73 contents

|E|2|3|Z|5|6|7|E| EPD Subcommut at ed Housekeeping S.|.=72

---------- 1-8[autocalibrator AGC 0 fo 5. T voIts
| vol t age #12

|&|2|3|Z|5|6|7|5| EPD Subcommut at ed Housekeeping S.1.=73

---------- 1- 8l upper alarmthreshol d
for main el ectronics
t enperature

|&|2|3|Z|5|6|7|5| EPD Subcommut at ed Housekeeping S.1.=74

for main el ectronics

---------- 1-8]Tower alarmthreshold
t enper at ur e

|&|2|3|Z|5|6|7|5| EPD Subcommut at ed Housekeeping S.1.=75

.......... | 18] -6 Vol Ts_power |

|&|2|3|Z|5|6l7lhl EPD Subcommut at ed Housekeeping S.1.=76
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bit(s)

Measur ement

Contents

| 1=8[ Spare I

EPD Subcommut at ed Housekeeping S.I.=77

1-8[autocalTbrator 1 ndex blnarg nunber 1dentifies
#13 S.1.=79 contents
EPD Subconmut at ed Housekeeping S.1.=78
1-8Jautocalibrator AGC Oto 5. T volts
vol tage #13
EPD Subconmut at ed Housekeeping S.I.=79
1-8 upger alarmthreshold
+ 10 volts power
EPD Subcommut at ed Housekeeping S.1.=80
1-8[Tower alarmthreshold
+ 10 volts power
EPD Subconmut at ed Housekeeping S.1.=81
| 1=8]-10 volts power |
EPD Subconmut at ed Housekeeping S.|.=82
| 1=8[ Spare I
EPD Subcommut at ed Housekeeping S.|.=83
1-8[autocalTbrator 1 ndex blnarg nunber 1dentifies
#14 S.1.=85 contents

EPD Subconmut at ed Housekeeping S.1.=84

|1-8 autocal 1 brat or AGC

vol tage #14

O to 5.1 volts

EPD Subconmut at ed Housekeeping S.1.=85
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Table A2.6.1 Subcommutated Analog Housekeeping (bit 1 is MSB)

Bi t(s) Measur enent Cont ent s
T [Spare
_2 |PHA control byte O=PHA out put clear
out put cl ear 1=PHA out put nor nal
3 | PHA control byte O=priority normal
override l=priority override
4 [PHA control byte O0=PHA nor nal
reset 1=PHA r eset
5-6| PHA control byte 2 bit LEMVS select
| ems flavor/priority|0=A 1=E, 2=F (orif bit
3=1, then this deter-
m nes grlorltg, 0=l
1=I1, 2=I11, 3=IV)
7 |PHA control byte 0=P read active
read active 1=P read i nacti ve
PHA control byte O=LEMVb node
node 1=CMVB node

| I-8] Spare I

EPD Subconmut at ed Housekeeping S.|.=87
| 1=8[ Spare I

EPD Subcommut at ed Housekeeping S.|.=88
| 1-8[ Spare |

EPD Subconmut at ed Housekeeping S.1.=89
| 1- 8] Spare |

EPD Subconmut at ed Housekeeping S.1.=90
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A2.6.4 Digital Status. The contents of the Digital Status section is described in Table
Table A2.6.2 Digital Status (MSB is bit 1)
Bit(s) Measur enent Contents
----------------- scan error 0=no error detected
l=error detected
--------------- Z [Tast scan abort flag [O=nornal
1=fast scan aborted
------------- ener gency count flag |O=nor nal ]
l=neans byte 2 bits
4-8 are now an neraency
count nunber MOD 3
----------- notor direction O=counter clockw se
i ndi cat or 1=cl ockw se
--------- not or centerline O=notor not on center-
I ndi cat or Iine )
l=notor on centerline
T 6-8| motor position code [Sector 0-7
112 3] 4] 5] 6] 7[ 8] EPD Byte #2
I --------- | 1=-8[ nenory dunp [8 bits of nenory
|h|2|3|1|5|6|7|b| EPD Byte #3
---------- 1-8[nenory dunmp cursor 8 [SB"s of nenor
dunp_ address (8 %BB
are i n subcommut at ed
data, 16 bits total)
|&|2|3|Z|5I6|7|g| EPD Byte #4
---------- 1-8[ commands execut ed nunber of commands.
executed MOD 256 since
| ast power on.
|&|2|3|Z|5I6|7|g| EPD Byt e #5
---------- 1-8[ packet parity exclusrve-OR of al
| ot her bytes in packet
|&I2I3I1|5|6|7|b| EPD Byt e #6
---------- 1-8] command op code operation code of Tast
| conmmand execut ed

EPD Byte #7
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Table A2.6.2 Digital Status (MSB is bit 1)

Bit(s) Measur ement Contents
----------------- T Talternati ng node O=nor mal CVE node
1=C\V5S al ternati ng node
--------------- 2 | power nonitor flag O=nor mal
1=EPD power recently
i nterrupted
------------- 3 | bus adaPtor parity O=nor nal
error l=parity error detected
----------- 4 RESynchronlzatlon O=nor nal
fl ag 1=EPD recently resynced
to CDS
--------- 5 | cease scan flag O=nor nal

1=not or controller has
entered "cease scan"

node
------- 6 [motor in notion O=nor nal _ _
flag 1=notor was in notion
during this packet
----- 7 | st ngl es/background O=S/B format L
flag 1=S/B fornats J or J'
--- J/'J" 1 ndicator 0=CV5 node J
1=CV5 node J'
I 2] 314 5[ 6] 71 8| EPD Byte #8
................. T TVbdul 0 Z counter O=even packet
1=0dd packet
............. 2- 4 Nodul 0 7 count er I ncrenents every packet
------ 5-8| Modul o 13 counter increnments when Mod 7
| counter resets*
I 2] 314 5] 6] 7] 8| EPD Byte #9

* [7(MOD 13) +(MD 7) +2] modul 091=SCLK Mbd 91

A2.6.5 CMS PHA/LEMMS PHA Data. The contents of the CMS PHA/LEMMS
PHA Data section can be either CV5 PHA data or LEMMS PHA dat a.
TheTtEF]n cg ghen the data is CV5 PHA or LEMVE PHA i s shown
in Tabl e . 6.
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Table A2.6.3 Sl vs. CMS PHA/
LEMVS PHA section contents

MOD 91 Contents
2 LEMVS PHA dat a
9 LEMVS PHA dat a

16 LEMVBE PHA dat a

23 LEMVS PHA dat a

30 LEMVS PHA dat a

37 LEMVBE PHA dat a

44 LEMVS PHA dat a

51 LEMVS PHA dat a

58 LEMVE PHA dat a

65 LEMVS PHA dat a

72 LEMVS PHA dat a

79 LEMVBE PHA dat a

86 LEMVS PHA dat a

Al OQhers CVs PHA dat a

The CMS PHA data section contains information on Composition Measurement
System (CMS) Pulse Height Analyzer (PHA) data. LEMMS PHA data contains
information on Low Energy Magnetospheric Measurement System (LEMMS)
PHA spectrum data. When this section contains CMS PHA data, the contents
are described in Table A2.6.4, which refers to one event.

Thirteen times throuaghout one maéor frame (i.e., when the MOD 91 counter
registers 2, 9, 16, 23, 30, 37, 44, 51, 58, 65, 72, 79, and 86) the 12 b%/tes (96
bits) of CMS PHA data will be replaced by LEMMS PHA data. The 12 bytes, in
addition to the 35 bytes of LEMMS PHA found in bits 169 to 208 of each of the 7
[?_ackets of EPD telemetw form one com_PIete 47-byte LEMMS PHA spectrum.

he 47 byte LEMMS PHA spectrum will be sorted into energy bins (or bin
numbers), which are given in Table A2.6.6.

Table A2.6.4 CMS PHA Data (bit 1 is MSB)

Bit(s) Measur enent Cont ent s
---------- |1-8|ClVb PHA delta BEJ #1 |

| EI 21 3141 5[ 6] 7] !BI EPD CVMB PHA Data, byte 10

.......... | 18] OVS PHA delta EK #1 |

|&| 2] 3[ 4] 5] 6] 7] LZI EPD CVS PHA Data, byte 11
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Table A2.6.4 CMS PHA Data (bit 1 is MSB)

Bit(s) Measur enent Content s
I- --------- | 1-8[CVE PHA TOF #1 [
|H|2|3|Z|5|6|7"8| EPD CVB PHA Data, byte 12
---------------- 1-21J 1D #1 0O=Jc
1=Jb
2=N A
3=Ja
------------ 3-4[Tast transmtted O=priority 1
priority #1 l=priority 2
2=priority 3
3=priority 4
------ 5-8| OV6 PHA rate channel | 0=C\Vb
code #1 1=CNO
2=CN1
3=CH5
4=CH2
5=CH3
6=CH4
7=N A
8=aw
9=C\8
10=C\v4
11=N A
12=C ALPHA 2
13=C ALPHA 3
14=C ALPHA 4
| T — 15=N A
[ 11 2] 314] 5] 6] 71 8] EPD CVB PHA Data, byte 13
|- --------- | 1-8[CVE PHA delta EJ #Z |
|&|2|3|Z|5I6|7|g| EPD CV5 PHA Data, byte 14
T | 1-8[CGV5 PHA delta EK #Z ]
|&|2|3|Z|5|6|7|b| EPD CVB PHA Data, byte 15
T | 1-8[CVE PHA TOF #Z [
|H|2|3|Z|5I6|7|E| EPD CV5 PHA Data, byte 16
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Table A2.6.4 CMS PHA Data (bit 1 is MSB)

Bit(s) Measur enent Content s
---------------- 1-21J 1D #2 O=Jc
1=Jb
2=N A
3=Ja
------------ 3-4[Tast transmited O=priority 1
priority #2 l=priority 2
2=priority 3
3=priority 4
------ 5-8] OV5 PHA rate channel | 0=C\Vb
code #2 1=CNO
2=CN1
3=CH
4=CH2
5=CH3
6=CH4
7=N A
8=Cwve
9=C\8
10=C\v4
11=N A
12=C ALPHA 2
13=C ALPHA 3
14=C ALPHA 4
| | 15=N A
| 11 2] 3[ 4] 51 6] 7] 8| EPD CVB PHA Data, byte 17
|- --------- | 1-8[CV5 PHA delta EJ #3 ]|
| &I 2] 3[4 5] 6] 7] LBI EPD CV5 PHA Data, byte 18
|- --------- | 1-8[CVE PHA delta EK #3 ]|
| &I 2] 3[ 4] 5] 6] 7] LBl EPD CV5 PHA Data, byte 19
|_ --------- | 1-8CGV5 PHA TOF #3 |
| &I 21 3141 5] 6] 7] !3| EPD CV5 PHA Data, byte 20
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Table A2.6.4 CMS PHA Data (bit 1 is MSB)

Bit(s) Measur enent Content s
---------------- 1-21J 1D #3 O=Jdc
1=Jb
2=N A
3=Ja
------------ 3-4|Tast transmitted O=priority 1
priority #3 l=priority 2
2=priority 3
3=priority 4
------ 5-8] v PHA rate channel [ 0=CVb
code #3 1=CNO
2=CN1
3=CH5
4=CH2
5=CH3
6=CtH4
7=N A
8=Cwe
9=C\B
10=C\4
11=N A
12=C ALPHA 2
13=C ALPHA 3
14=C ALPHA 4
| | 15=N A
| 11 2] 3[ 4] 51 6] 7] 8| EPD CVB PHA Data, byte 21
A2.6.6 LEMMS PHA Data. The LEMMS PHA data section contains an additional
'EI)'(EI IA2 5es 0 PHA data. The contents of this section is shown in
able A2.6.5.

Table A2.6.5 LEMMS PHA Data (bit 1 is MSB)

Bit(s) Measur enent Cont ent s

--------------- | 1- 3| LEMVB PHA spectrum i f exponent=7, then
| | el ement #1 exponent val ue=nmantissa, if not,

val ue=(manti ssa+32) -2%°
------- 4- 8| LEMVE PHA spectrum
el emrent #1 nanti ssa

[ 1[2[3[ 4[5 6] 7] 8] EPD LEMVE PHA Data, byte 22
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Table A2.6.5 LEMMS PHA Data (bit 1 is MSB)

Bit(s) Measur enent Cont ent s
[ I- 3 CEMVE PHA Spectrum I'T exponent=7, then
el enent #2 exponent val ue=mantissa, if not

LEMVS PHA spectrum
el enent #2 nanti ssa

val ue=(mant i ssa+32) -2

[ 1] 2 4151 6] 7] 8| EPD LEMVS PHA Data, byte 23
--------------- I-3[CEMVE PHA specirum I'T _exponent =7, then
| el enent #3 exponent val ue=manti ssa, if not,
val ue=(manti ssa+32) -2°°
------- 4- 8| LEMVB PHA spectrum
- | el enent #3 nmanti ssa
| I 2] 3 4] 51 6] 7 8| EPD LEMVS PHA Data, byte 24
--------------- I-3[LCEMVE PHA spectrum I T _exponent=7, then
| el enent #4 exponent val ue=mantissa, if not,
‘ val ue=(manti ssa+32) -2%°
------- 4-8| LEMVS PHA spectrum
- ] el enent #4 manti ssa
| I 2] 3 4] 5] 6] 7] 8| EPD LEMVS PHA Data, byte 25
--------------- [ 1T-3[CEMVE PHA spectrum I'T exponent=7, then
| el ement #5 exponent val ue=manti ssa, if not,
val ue=(manti ssa+32) -2°°
------- 4- 8| LEMVB PHA spectrum
- ] el enent #5 manti ssa
[ 1] 2 4151 6] 7] 8| EPD LEMVS PHA Data, byte 26
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Table A2.6.6. GALILEO EPD LEMMS PHA Bin Assignments

Packet ldentifier Byt e LEMVE PHA
(Modul 0 7 counter) Nunber Bi n Nunber
— 10 - 1

H
a
OO~ UTRWN

OO0 UIVIVIVIUTIA LA LR DRNIDNWWWWWNNNNNRPRPRPRPRPOOOO000O0O0000000000
N
w
N
SN
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Rate Channel Data. The Rate Channel Data section contains 40 rate channels
10 bits each, of CMS and LEMMS sensor data. The particular rate channel
involved depends on the Mod 2 counter described in Table A2.6.2. Table
AZ'?(jt shows the contents of the Rate Channel section for odd and even
packets.

EPD rate channel accumulators are 10 bits log compressed from 24 bits.
The log compression algorithm can be stated as follows:

] Given a 24 hit binary integer with MSB on the left and LSB on the right,
find the most significant "1". e number of bits to the right of the most
significant "1", minus six, is the exponent. If this exponent value’is negative, or if
the original number itself is zero, set the exponent to 15, and use the six least
significant bits of the original 24 bit number as the mantissa. If this is not the
caset, use the six bits immediately to the right of the most significant "1" as the
mantissa.

The log decompression algorithm can be stated as follows:

Given the 10 bit log compressed rate channel data, the first 4 bits are the
exponent, and the last 6 bits are the mantissa. If the exponent = 15, then the
value = mantissa; if not then the value = (mantissa + 64) "2°®.
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Table A2.6.7 EPD Rate Channel Data

, Even Packetl1 add Packet 2
Bits CVvs J LEMVEB C\Vs J' C\Vs J LEMVEB C\Vs J!
S/BJ S/B L S/'B J'
209- 218 EO1 EO3
219-228 E1l1l E13
229- 238 A01 AO03
239- 248 All Al3
249- 258 A21 A22
259- 268 E21 E22
269- 278 E31 E32
279-288 FO1 FO2
289- 298 F11 F12
299- 308 A31 A32
309- 318 A4l A42
319- 328 A51 A52
329- 338 A6l AB2
339- 348 A71 A72
349- 358 F21 F22
359- 368 F31 F32
369- 378 CE2 CE2P (@)Y¢] C\VBP
379- 388 CE3 CE3P vl VP
389- 398 CE1l CE1P C\Vb C\VbP
399- 408 CP1 CP1P CN1 CN1P
409- 418 EOQ2 EX4
419-428 E12 E14
429- 438 A02 AN
439- 448 Al2 Al4
449- 458 CP2 CP2P CH2 CH2P
459- 468 CP3 CP3P CH3 CH3P
469-478 CHO CHOP CH4 CH4pP
479- 488 CH1L CH1P CH5 CH5P
489- 498 A81 EB1 KS KP
499- 508 DCO EB2 JB EB2
509-518 DC1 FB2 FB1 FB1
519- 528 DC2 AS AS AS
529-538 DC3 CAO CAOP
539- 548 BO1 CA2 CA2P
549- 558 B11l BS LS BS
559- 568 B21 CS JA JAP
569-578 CAl CAlP CMD CMOP
579- 588 CA3 CA3P &% cvepP
589- 598 CA4 CA4P CNO CNOP
599- 608 CML CMLP DS JC JCP
NOTES:

1. If the LEMMS column is blank, use the CMS J column if the J/J'" indicator
is zero, otherwise use the CMS J' column. _

2. If the LEMMS S/B L column is blank, treat as in footnote 1. If all three
columns contain names, this is a_ Singles/Background channel. Use the
LEMMS S/B L column if the Singles/Background Flag is zero, otherwise treat the
same as in footnote 1.
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HEAVY ION COUNTER SUBSYSTEM TELEMETRY
These paragraphs describe the format and content of the HIC output.
HIC Packet. The schematic of the HIC packet is shown in Figure A2.6A.1. 3
rames are required to transport 1 HIC Packet.
I I [ | | I | [ I | I I |
| 1st | 1st | 1st | 1st | 2nd | 2nd | 2nd | 2nd | 3rd | Status | 3rd | 3rd | 3rd |
Title | Rate | Tag | PHA | CRC | Rate | Tag | PHA | CRC | Rate | Word | Tag | PHA | CRC |
|| Area | |W)rd | Area | \llvjrd | Alrea | Word | Area | Wrd | Area | | V\brtlj | Area| | W)rd| |
Data Of f set || 0 || 36 | 48 || 84 | 96 | 132 | 144 | :180 | 1|92 | 2|16 | 22|8 | 24:0 | 27zl, |

Bi t s/ Packet | 36 | 12 |

| |
| | | |
Description |A2. 6A 3| A2. 6A 4] A2. 6A. 5| A2. BA. 6] A2. 6A. 3| A2. 6A 4| A2. 6A 5| A2. 6A. 6| A2. 6A. 3| A2. BA. 7| A2. 6A. 4| A2. 6A. 5| A2. 6A. 6
I I I | | I I I | | I | I |

36 | 12 | 36 |
| |

12 |

—_—

|
I
| |
I I I I | | |
3 | 12 | 24 | 12 | 12 | 36 | 12 |
| | | | | | |
| | I I

A2.6A.1 HIC Packet

Instrument Synchronicity. There are 30 1/3 packets per RIM. The HIC Packet
can start in any LPW/LNR frame. HIC Packet synchronization is achieved b
searching fora 1, 2, 3,12, 13, or 14 in the 4 MSB of the 3rd word of any HI
allocation. This would identify a status word.

The _Sl_}rqnchronization Index is the first 4 bits of the status word (see Table
A2.6A.7?. e Synchronization Index applies to the subcommutated Rate
Channels, and the subcommutated status word.

Rate Channel Sections 1, 2, and 3. These three sections contain 12 bit log
compressed rate channel data. The first section contains three (3) rate
channels, as shown in Table A2.6A.1.

Table A2.6A.1 Rate Channel Section 1

Word Rate Channel

DUBL, Double Event - detectors LE1 and LE2 in LET E telescope

TRPL, Triple Event - detectors LE1, LE2, and LE3 in LET E _telescope
¥V|DSTP, Wide Stopping Event - detectors LE2, LE3, and LE4 in LE E
elescope
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The second section contains three (3) rate channels, as shown in Table A2.6A.2.
Table A2.6A.2 Rate Channel Section 2
Word Rate Channel

1 WDPEN, Wide Penetrating Event - detectors LE2, LE3, LE4 and
LE5 in LET E telescope

2 LETB, Any Eventin LET B telescope

3 LE 1, Any Firing of the LE Detector in LET E telescope

The third section contains two (2) subcommutated rate channels, as shown in Table A2.6A.3.

Table A2.6A.3 Subcommutated Rate Channel Section

S. 1. 1st. Wrd 2nd. Word
I ngl es LB S ngles
0 SB SLB
1 SB SLB
2 SB SLB
3 SB LBTRP
4 SB SLB
5 SB SLB
6 SB SLB
7 SB SLB
8 LE5 LB1
9 LE3 LB2
10 LE4 LB3
11 LE2 LB4
12 SB SLB
13 SB SLB
14 SB SLB
15 SB SLB

The acronyms used in Table A2.6A.3 are defined as follows:

SB An event triggering the slant discriminators in telescope LET E.

SLB An event triggering the slant discriminators in telescope LET B.
LBTRP An event triggering the first 3 detectors in the LET B telescope.
LE (n Any triggering of detector (n) in the LET E telescope.

LB (n Any triggering of detector (n) in the LET B telescope.

Xge&%‘l%orithms for the rate channel data compression and reconstruction are shown in Figure
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Conpr essi on
MSB N1 LSB VB X C LSB
1 24 ----- > [1 516 12]
Binary Tnput VWrd H C Rat e Channel Vord
N=0 to 16, 777,214 X=5 bit power of 2 exponent
(Wiere Nis the nunber of counts) C=7 bit fraction (1 bit hidden).
Al gorithm
or N=O X=0 (dec%), C=127 (dec)
for N=1 =31, C=
for N1 X=Integer[23-1092 (N-1)], Colnteger[ (N-1) * 2¢%128]
Deconpr essi on
X C N
[1 5] 6 12 - > |1 24|
H C Rate Channel Wrd Binary Tnput Wrd
Al gorithm
or X=0 (dec) N=0 (dec)
for X=31 N=1
el se N[ (128+C) *216-X +1

Figure A2.6A.2. Rate channel compression/decompression algorithm.

A2.6A.4 PHA Areas 1, 2, and 3. These three sections contain unsigned 12 bit numbers
representing single sizes from various detectors. Eachsection contains three
(3) 12 bit words.” the contents of each word are determined by the tag word
described in paragraph A2.6A.5. Each tag word describes the immediately

preceding PHA Area. Table A2.6A.4 describes the contents of these areas.

Table A2.6A.4 PHA Words

Word Contents*
LETE LET B
telescope  telescope
1 PHA3-LE3 LB3
2 PHA 2 - LE1, if bit 1 of Tag word=0 LB2
I(_)LE4+LE5% if bit 1 of Tag word=1
3 HA1-LE2 LB1

*Note - if no event is available, all zero's are telemetered.

A2.6A.5 Tag Word 1, 2, and 3. The tag words describe the contents of the PHA Areas

described above. Bit 9 of the z%g words describes whether the data was from
the LET E or LET B telescope. Ta

ble A2.6A.5 describes the tag word contents

for the LET E telescope, and Table A2.6A.6 describes the Tag word contents for

the LET B telescope.
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Table A2.6A.5 HIC Tag Word (MSB is Bit 1) for LET E (Bit 9=0)

Tabl e A2. 6A. 6

Tag word for LET E tel escope

HC Tag Word (MSB is Bit 1) for

LET B (Bit 9=1)

Bi t(s) Measur enent
Content s
T JLE4 di SCrimnat or O=disc. did not fire ||
1=disc. didfire
2 [LET di scri mnator O=disc. didnot fire ;
1=disc. didfire
3 | LES di scri mnat or O=disc. didnot fire a
1=disc. didfire
4 TLE3 di scri mnator O=disc. didnot fire E
1=disc. didfire
5 S8 discri mnator O=disc. didnot fire ;
1=disc. didfire
6 |LEZ di scri mnator O=disc. didnot fire |
1=disc. didfire
7 | spare 0
8 |Hgh Gan status O=nornal , ow gain
1=hi gh gain
9ILET HLET B 0O (LET E)
10 | OB node O=not 1 n doubl € node
1= n doubl e node
11 [block TD 1 (not used
_[12 Jcaution flag O=good even
1=Conpr on sed event
| 1] 2] 3[ 4] 5] 6] 7] 8] 9] 10] 11] 12]

Bit(s) Measur enent Cont ent s
T JTSB di SCri mnat or O=disc. did not fire ||
1=disc. did fire
2 | CB3 di scri m nator O=disc. did not fire a
1=disc. did fire
3 B2 discri mnator O=disc. didnot fire E
1=disc. did fire
4 TLBIL discri mnator O=disc. didnot fire |
1=disc. did fire
5 [spare 0
6 |LBZ terns O=nornal
1=termdel et ed
7 |LB3 terns O=nor nal |
1=termdel et ed
8 [Spare 0
O |LET HLEI B 1 (LET B
10 [spare 0
11 [block TD 1=not used
— |12 Jcaution flag O=good event
| 1=Cconpr om sed event
| 1] 2| 3| 4] 5] 6] 7] 8] 9] 10] 11| 12| Tag word for LET B tel escope
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CRC Words 1, 2, and 3. The CRC words are a cyclic Redundancy check over
the 84 bits preceding each word. The first 8 bits contain the CRC word, with the
last four bits fixed as zero's. The algorithm used for the checksum is
shown in Figure A2.6A.3.

initialize 84-element array x() to zero
loop forn =110 84

input = nth bit of 84-bit data stream
8) XOR |n8ut

XOR x
XOR x(0

x

FNWA 010~ 00

I

XXXXXXXXX

ORNWAUION
i

X
X
X
X
X
X
X
X
e

nd of 00
CRC = 128*x(8) + 64*Xx(7) + 32*x(6) + 16*x(5) + 8*x(4) +
A*%(3) + 2*%(2) + X(1

Figure A2.6A.3 CRC Algorithm

A2.6A.7 Status Word. The contents of the status word is shown in Table A2.6A.7
Table A2.6A.7 Digital Status (Bit 1 is MSB)
Bit(s) Measurenents Contents
I-4Tsynchroni zation 1 ndex | 0-15 (dec)
| "5- | Subcommut ated status | See lables AZ. 6A 8 to||
| 12 A2.6A 13
| |1| 2| 3|| 4\ 5| 6] 7] 8] 9] 10| 1|1| 12| Tag word for LET B tel escope

The subcommutated status is valid only for the Synchronization Inde
and 13. The contents are shown in Tables A2.6A.8 through A2.6A.13 respectively.

x equaling 0, 2, 6, 8, 12,



G.L-3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.6A.8 Subcommutated Status (SI=0)

Bit(s) Measur enent Cont ent s
5-6 | not used |0
7 [Hgh Voltage Enable X atus | O=hi gh voltage of f

| 1=hi gh vol t age on

8

Hgh Gain status

[ O=nor mal gai n
1=high gain

not used

9
10-12

Gl ibration status

000=cal
001=2nd
010=3rd
011=4t h
100=5t h
101=6th state
110=7th state
|111=8th state

off,or 1st state
state
state
state
state

L

|l5||6| 71 8] 9]'10| 11] 12|

subcomut ated status for S.1.=0

Table A2.6A.9 Subcommutated Status (S1=2)

Bit(s) Measur enent Cont ent s
| 5 [LCEL Pre-AW Power X at us O=Power on
E 1=Power off
6 |[[EZ Pre-Anp Power Satus O=Power on
E 1=Power off
7 |LE3 Pre-Anp Power S atus O=Power on
1=Power off
8 |4 Pre-Ap Power Satus O=Power on
1=Power off
9 [not used
| 10 [LES Pre-Anp Power Satus O=Power on
1=Power off
11- 12 not used
A=
| 56| 7] 8] 9| 1(£| 11|| 12| subcomut ated status for S.|.=2
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Table A2.6A.10 Subcommutated Status (S1=6)

9|'10] 11] 12|

Bit(s) Measurenent Contents
[ 5-6 [not used 0 |
[ 7 TWOSIP node O=nor nal a
E 1=nwode del et ed
8 TRPC node O=nor nal E
E 1=nwode del et ed
9 [not used O=nor nal ;
E 1=nwode del et ed
10 DUBL node O=nor nal a
1=nwode del et ed
11 LET B O=nor nal E
1=nwode del et ed
12 VIOPEN node O=nor nal ;
1=nwode del et ed

subcomut ated status for S.I.

=6

Table A2.6A.11 Subcommutated Status (S1=8)

Bit(s) Measurenent Contents
| 5 B3 terns O=nor na
1=term deI et ed
6 [[BZ terns O=nor nal
1=termdel et ed
7 | not used 0
8 [[E3 terns O=nor nal
ﬂ 1=termdel et ed
9 LE4 terns O=nor nal

1=t ermdel et ed

E 10 [LEV B2 terns

O=nor nal
1=t ermdel et ed

11 LE2/ Bl terns O=nor nal
1=termdel et ed
12 LEL/ A2 terns O=nor nal

1=termdel et ed

subcommut ated status for S.1.=8

—— e —
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Table A2.6A.12 Subcommutated Status (SI=12)

Bit(s) Measur enent s
Cont ent s
5-8 Tnot used 0 ||
9 LB Pre-anp Power Satus | O=power on E
1=power off
10 |[B3 Pre-anp Power S atus |O=power on ;
1=power off
11 JLB?2 Pre-anp Power S atus | O=power on a
1=power off
| IZ JLBL Pre-anp Power S atus | O=power on ;
1=power off
| L5| 6] 78 12| subcomut ated status for S.1.=12

Tabl e A2. 6A.13  Subcomutated Status (Sl =13)

Bit(s) Measurenents Contents
| 5 ]redundant H gh Vol tage | O=command not recel ved ||
ﬂ command recei ved 1=conmmand r ecei ved
6 |Gl /S I md sable O=nor nal a
E 1=di sabl ed
1(7)- not used 0 ;
1T JAuto Gai n conmand O=auto gain not comanded ;
1=aut 0 gai n commanded
12 |H gh Ga n conmand O=hi gh gal n not conmanded ;
| | 1=hi gh gai n commanded
| 5S16] 7T 8] 9] 10| 11T 12| subcommut ated status for S.1.=13

A2.6A.8 Telemetry Mode Changes. Upon application of system power, the HIC shall
configure itself to a state where only status telemetry is valid.

Commanded telemetry mode changes are processed once per minor frame.
Mode changes will occur at the next RTI.
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EXTREME ULTRAVIOLET SUBSYSTEM TELEMETRY. These paragraphs
describe the format and content of the EUV output.

EUV Spin Packet. The Galileo EUV spin packet is described in Table A2.6B.1.

Data System. The digital output shall consist of 12-8 bit words per telemetry
requ_es% (minor frame). The word formats are described in the following
sections. The data rate shall be 144 bits per second.

Digital Status. The first twelve bytes requested from the EUV by CDS at the start
?Tb?awzrg@%r) frame shall consist of a fixed format packet of digital status. (see
able A2.6B.

Synchronization Pattern. The first two bytes of the digital status packet are a
fixed pattern meant to give a ‘'synchronization”™ pattern ‘should the
microprocessor lose spacecraft time. This pattern is defined to be 7E (hex).
(Chosen because the pixel at 7E is not used, so address data will never be 7E).

Discrete Digital Status Byte. This byte shall indicate the current mode of the
EUV Channel. Tt uses one bit to indicate the current mode, three bits for the
High Voltagﬂe control, or four status bits. Table A2.6B.2 describes this byte in
more detail. This bgt.e shall be a reflection of the most recently issued” EUV
Channel Command

ignals.

RIM Counter. These three bytes shall indicate the current major frame (RIM)
counter. Its purpose here is to make the EUV telemetry packet self contained.

Sector Size Status. This byte should be a copy of the commanded sector size.
[t indicates the number of Z0.8 millisecond periods per sector.

Number of Sectors Per Integration Period. This byte should be a copy of the
commanded number of Sectors.

Software Accumulators. Two separate buffers, each 16 bits wide, shall be
updated internal to the EUV instrument. The first buffer contains registers for
each of the sectors in the commanded mode. Each of these registers are
incremented whenever a photon of any wavelength is detected within each
sector. The second buffer contains 128 registers for each of the 128 pixels, and
each register will be incremented whenever a photon is detected by its
associated pixel, regardless of the sector. (See Figure A2.6B.1).
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A2.6B.2.1.6.1 Sector Accumulator Address. This is the address of the sector being read out
in the next two bytes. This address will be set to zero whenever the EUV
receives a new command. Otherwise it will simply roll modulo the commanded
number of sectors.

A2.6B.2.1.6.2 Sector Accumulator Data. These two bytes are the number of photons
accumulated n the sector addressed in the Sector Accumulator Address.
These registers are cleared only upon microprocessor initialization.

A2.6B.2.1.6.3 Wavelength Integrator Address. This is the address of the next Pixel
(Wavel,engthf(to be read out. Note that the actual integration bytes are part of
the spin ?ac et which occurs approximately three times per major frame, thus
allowmgtt; he sector accumulator readout to more closely match the wavelength
readout (Nominally there will be 25 or less sectors). These registers are also
cleared only at microprocessor initialization.

A2.6B.2.2  Spin Packets. The spin packets shall contain an 'FE' Hex sync pattern, two
bytes of wavelength integration data, and two bytes containing the minor frame
(MOD91) counter and RTI (MOD10) counter in which integration started for this
revolution. These will be followed by a variable number of pixel address bytes
indicating a photon has been detected in that particular pixel and sector.

A2.6B.2.2.1 Wavelength Integration Data. The second and third bytes of a Spin Packet
contain the high order, then the low order, of the 16 bit accumulated data for the
current pixel (as defined in the digital housekeeping packet).

A2.6B.2.2.2 Spin Integration_Start Time. The fourth and fifth bytes of each Sd)in packet
contain_ the minor frame (MOD91) counter and” RTI (MOD10) counter
respectively, during which integration started on this revolution.

A2.6B.2.2.3 Pixel Address Information. In order to meet telemetry bandwidths, it has been
decided to send the 7 bit address information down whenever a pixel detects a
photon or background count. See Table A2.6B.1 for a description and
discussion relating to the Spin Packets.
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Table A2.6B.1. EUV Spin Packets Description

[\ " I I I I I I I
I Bit) | MSB | I I I I I
| Byte \| 1 | 2 | 3 | | | 6 | 7 | 8
| | | | | I I |
I I I I I I I I
I 1 | o [ 1 | 1 I I |1 [ 1 | O
| | | | | I I |
I I I I I I I I
I 2 | o [ 1 | 1 I I |1 [ 1 | O
| | I | | I I |
I T 126 T SHI l\l I I I I
| 3 | MJUX | FLAG | BUFFER | | | 1 | 1 | 0
| | | |_OJERFL
I |
[ I
| 4 | RIM  Counter VBByt e
| I
I I
| 5 RIM  Counter
| I
I I
| 6 RIM  Counter LSByt e
| I
I I
| 7 Sect or Si ze
| I
I I
| 8 Nunber of Sectors

Sect or

I
Accumul ator  Address
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10 Sector Accunul ator Data (NMSByte)

I
11 Sector Accunulator Data (LSByte)

I
12 Wavel ength Integration Address




to
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Table A2.6B.2. EUV Housekeeping TLM Format Descriptions

Byte  Bit (s) *
1,2 1- 8
3 1
3 2
3 3
3 4
3 5
3 6 -
4 1 -
5 1 -
6 1 -
7 1 -
8 1 -

Description
Fi ducial - These will each be 7E hex.
Fast Mix Mode
0 = Nornal 1l step/ R'M
1 = Fast Mux 1 step/4 mnor frames
126 Fla?_- i ndi cates whet her pixel 126 has
been active during the precedi ng nmajor frane
0 = inactive
1 = active
Spin Buffer Overflow - indicates if data has

been lost in the preceding major frame due

hi gh count rates.
= no overfl ow

1 = overflow (data | ost)
127 Fla?_- i ndi cates whet her pixel 127 has
been active during the precedi ng frane.

0 = inactive

1 = active
EUV Channel Mbde .

0 = Pul se Integration Mde

1 = Pul se Counting Mde

EW H gh Vol t age Contr ol
000 = H gh Voltage Of

001 - 111 D screte St eps

Rl M Count er ENBByte) - This is a cog% of
the upper 8 bits of the 24 bit R M Counter.
It is 1ncluded here to nake the EUW TM Dat a

sel f cont ai ned.

RIM Counter - This is the mddle 8 bits of
the 24 bit R M Counter.

RIM Counter - This is the lower 8 bits of
the 24 bit R M Counter.

Sector Size - Indicates the nunber of 20.8
m | liseconds period for each sector.

Nunber of Sectors - Indicates the nunber of
sectors before integration starts.
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Table A2.6B.2. EUV Housekeeping TLM Format Descriptions
Byt e Bit (s) * Description

9 1-8 Sector Integrator Address - Indicates the
sector address of the Sector Data that
follows in the next two bytes.

10, 11 1-8 Sector Integrator Data - The accumul ated
nunber of photons of any detected wavel ength

Byt in this sector since the Ilast read-out.

e

Y 10 will be the pus byte.

12 1-8 Wavel engt h Integrato Addres - Indicates
wavel engt h address the integrate
wavel engt h dat a that olloms in the next
spi n packet.

—
><

@
~
O

*Bit nunbering conventions are per G.L-3-290.
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MAGNETOMETER SUBSYSTEM TELEMETRY

These paragraphs describe the format and content of the output of the

Magnetometer

ubsystem.

MAG Packet. The schematic of a MAG Packet is shown in Figure A2.7.1. One
packetis placed in each LPW/LNR frame.

Title

Data O f set
Bi t s/ packet
Descri ption

Instrument Synchronicity. The contents of the MAG_ Packet can be uniquel

nstrument| ISt ScCience| 2Znd Sciencel 3rd SCience
St at us Sanpl e Sampl e Sampl e
0 16 64 112
16 48 48 48
A2.7.3 A2.7.4 A2.7.5 A2.7.6

Figure A2.7.1 MAG Packet

determined from the data within the packet and the SCLK Mod 91 count. Th

MAG Synchronization Index is equal to the SCLK Mod 91 count.

y
e

Instrument Status. The contents of the Instrument Status section are two bytes of

subcommutated analog and digital status values.

This is shown in Table

A2.7.1. The positions are shown relative to synchronization index in Table

A2.7.2.

Table A2.7.1 Instrument Status (MSB is bit 1)

Bit(s) Measur enent Cont ent s

. T [I-8[Mbst  significant 8 |8 MSB's of
| | | | bits of subconmmu- | subcommut at ed
| | | | tated instrunent | dat a

| | | status data. |

|LT2T3171T5r6r7r§| MAG Byte #1

. T [ I-8[Ceast significant 8 |8 LSB's of
| | | | bits of subconmu- | subcommut at ed
| | | | tated instrunent | dat a
| | | | status data. |
I

MAG Byte #2
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Table A2.7.2 Instrument Status Subcommutated Data

SI VEASUREMENT

CONTENTS

Current Scal e Factor

sensor |

sensor |

ni gh : |

00001FOOOOOOOOOO:CUtboardsensor

| 0000000000000010= | nboard
| hi gh (+16 KnT)

| 0000000001000000= | nboard
| low or Qutboard sensor

| (+512 nT)

| ow (+16 nT)
| ALL OTHERS ARE N A

1

Qut boar d
|

:utboald sensor |
|

sensor“
|

sensor“

:utboald sensor |
I

Qut board sensor |

sensor

sensor

| MAG sel ect and gai n sel ect| 0101XXOOKXXXX( *) =

| sensor on

| 2020 XXXKXKK=

| off

| XHOXXXXXXO0101XXXX= | nboard
| on

| XOOXXXXXLO0LO0XXXX= | nboar d
| off

| XXXX0L0 1 XXXXXXXX=

| gain high

| XXXXL 0L OXXXXXXXX=

| gain | ow

| XOOXXXXXXXXX0101=I nboar d
| gain high

| XOOKKXXXXXX1010=I nboar d
| gain |ow

| ALL OTHERS ARE N A

sensor
sensor |

sensor

|
|
|
|
I

2 |CQurrent flip positions
|I
|
|
|
II

| 11100001 XXXXXXXX=Qut boar d

| flipped right
| 000111 10XXXXXXXX=Qut boar d
| flipped Ieft

| XXXXXXX11100001=I nboar d
| flipped right
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sensor |

| XXOXXXXXX00011110=I nboard

I
Qut board sensor |
sensor |

sensor

| | flipped |eft
| | ALL OTHERS ARE N A
| Last flip conmmand | 2220000 1 XXXXXXXX=
:utboard sensor | )
| | commanded ri ght
| 000111 10XXKXXXKX=

| commanded | eft

| XXXXXXXX11100001= | nboard
| commanded ri ght

| XXXXXXXX00011110= | nboard
| commanded | eft

|
| ALL OTHERS ARE N A

(*) where X is irrelevent



GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.7.2 Instrument Status Subcommutated Data
VEASUREMENT CONTENTS

_ S
4 T CGalrbrate enable/flip | XOOKKK01010101= Cal i brate
sz: E:?(l)mer enabl e | XOOOKKK10101010= Cal i brate
| | 0000L000XXXXXXXX=Fl i pper
POl | | | on (start, flipper power
| | decrements from 1000 to 0000.
| | A step occurs at every MD 91
| | count)
| | 00000000XXXXXXXX=Fl i pper
power of f |
| |ALL OTHERS ARE N A
5 | Gin1 |-2 to +1.999939
6 | Gin 2 |-2 to +1.999939
7 | Gin 3 |-2 to +1.999939
8 | Gfset 1 | FHeld lhits
9 | Gfset 2 | FHeld Lhits
10 | Gfset 3 | Held Lhits
11 | Rotation 11 | -1 to +0.9999695
12 | Rotation 12 | -1 to +0.9999695
13 | Rotation 13 | -1 to +0.9999695
14 | Rotation 21 | -1 to +0.9999695
15 | Rotation 22 | -1 to +0.9999695
16 | Rotation 23 | -1 to +0.9999695
17 | Rotation 31 | -1 to +0.9999695
18 | Rotation 32 | -1 to +0.9999695
19 | Rotation 33 | -1 to +0.9999695
20 | Despin status | 02010101 XXXXXXXX= Despi n on

| | 10101010XXXXXXXX= Despi n of f
| ALL OTHERS ARE N A

|

21 | 9Ctine | 16 MBB's of R M
I
I

22 SCtine | 8LSBof RM and MDD 91
E;%gt Smln angle | spin angle as received from
Sin delta angle | spin delta as received from
o at 21 | Field Units

DSPIN
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I I
26 | Y at 21 | Field Units

I |

DSPI N . :

27 | Z at 21 | Field Wnits

| |

DSPIN .

28 | Calibration coil | 010102101 XXOKKXX= on

| | 20102010XX0KKXX="of f

| |ALL OTHERS ARE N A
29 | Optinal averager/ | 010102101 XX000KKX= pt i al

| snapshot data status | averager on

| | 201020210X000KKX=" pt i mal

| | averager off

| | XOOXXKK01010101= Snapshot

data on |
jf | XOOXXXX10101010=Snapshot
data of f |

| |ALL OTHERS ARE N A
30 | Menory keep alive volt | -20 V. to +19. 9993900 V
31 | +H12 Wlts DC | -20 V. to +19.9993900 V
32 | +10 Wlts DC | -20 V. to +19. 9993900 V
33 | -12 Wlts DC | -20 V. to +19.9993900 V
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Table A2.7.2 Instrument Status Subcommutated Data
MEASUREMENT CONTENT

T 34 T Reference V+ -20 V. to +19.9993900 V

I
35 | Reference Gd | -5V. to +5 V.
36 | Tenperature El ectronics | -5 V. to +4.9998475 V.
37 | +V - clip | -5 V. to +4.9998475 V.
388 | -V - clip | -5 V. to +4.9998475 V.
39 | Parity error counters | MSByte=H W LSByte=S/W
40 | XNF | Field Units
41 | YNF | Field Units
42 | ZNF | Field Units
43 | spare I
44 | spare |
45 | spare I
46 | DSP- Const ant |
47 | Aver # I
48 | spare I
49 | spare I
50 | X aver | Field Units
I I
O _ i )
51 | X Sin 0 aver | Field Units
I 5 |
52 | X Cos 0 aver | Field Units
I I
@) ) .
53 | Y aver | Field Units
I I
O _ i )
54 | Y Sin 0 aver | Field Units
I 5 |
55 | Y Cos 0 aver | Field Units
I I
@) ) .
56 | Z aver | Field Units
I I
O _ i )
57 | Z Sin 0 aver | Field Units
I |

@)
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58 | Z Cos 0 aver | Field Units
I I
O
59 | spare |
60 | ROM checksum poi nter | 0 to 4000
61 | ROM checksum | LSByte=0 to 255
62 | RAM checksum poi nt er | 16384 to 20480
63 | RAM checksum | LSByte=0 to 255
64 | ROM CKSUM ( POR) | CKSUM $0000 - $OFFF
65 | RAM CKSUM ( POR) | CKSUM $4000 - $46FF
66 | S/ICtine | 16 MBB's of RM
67 | S/ICtine | 8 LSB of RRM and MID 91
count [ . ]
68 Spi n angl e | spin angle as received
rom C _ _ ]
69 Spin delta angl e | spin delta as received
rom C ) ]
70 T X aver at 66 | Field Units
I I
DSPI N ) .
71 | Y aver at 66 | Field Units
I I
DSPI N ) .
72 | Z aver at 66 | Field Units
I I
DSPI N .
73 | Data buffer beginning | 4800 (HEX) to 4D00 (HEX)
| address |
74 | Data buffer | Field Units
75 | Data buffer | Field Units
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Table A2.7.2 Instrument Status Subcommutated Data

S| MEASURENMENT CONTENTS
76T Data buffer | Field Units
77 | Data buffer | Field Units
78 | Data buffer | Field Units
79 | Data buffer | Field Units
80 | Data buffer | Field Units
81 | Data buffer | Field Units
82 | Data buffer | Field Units
83 | Data buffer | Field Units
84 | Data buffer | Field Units
85 | Data buffer | Field Units
86 | Data buffer | Field Units
87 | Data buffer | Field Units
88 | Data buffer | Field Units
89 | Data buffer | Field Units
90 | Command counter | Set to zero at each
| | POR
| |
I I

Data Buffer Format. The data provided in the OPTIMAL AVERAGING, and

modes of the magnetometer is stored in a data buffer provided
between locations 4800-4D00Q. This data includes the current storage pointer,
start time, sector data and 200 vector samples of the magnetic field in the
OPTIMAL AVERAGER MODE. Inthe SNAPSHOT mode, the data is stored in
reverse order due to timing restrictions in the interrupt handling routines, and,
includes the start time and 210 vector samples. Format details are provided in
Table A.2.7.3. This data is read out in 16 16-bit blocks once each MOD91 frame
from address 4800-4D00 and placed in the magnetometer subcommutated data
from SI=74 through SI1=89. (see Table A.2.7.2)." In order to collect one complete
buffer of data, approximately 40 frames must be read. The data readout
continuously cycles between addresses 4800-4D00.
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Table A2.7.3 MAG DATA BUFFER CONTENT

199

OPTI MAL AVERAGER SNAPSHOT
I |
Menory | Menory
Locat i on | Locati on
|
|
4800 8 MBB of X @T | 4800 LSB Sensor data @T
0 | 209
4801 8 LSBof X @T | 4801 MBB Sensor data @T
0 | 209
4802 8 MSB of Y @T | 4802 LSB Sensor data @T
0 | 209
4803 8 LSBof Y @T | 4803 VBB Sensor data @T
0 | 209
4804 8 MBB of Z @T | 4804 LSB Sensor data @T
0 | 209
4805 8 LSBof Z @T | 4805 MBB Sensor data @T
0 | 209
|
|
4CAA 8 MBB of X @T | 4CE6 LSB Sensor data @T
199 | 0
A4CAB 8 LSB of X @T | 4CE7 MBB Sensor data @T
199 | 0
A4CAC 8 MBB of Y @T | 4CE8 LSB Sensor data @T
199 | 0
A4CAD 8 LSBof Y @T | 4CE9 MBB Sensor data @T
199 | 0
ACAE 8 MSB of Z @T | 4CEA LSB Sensor data @T
199 | 0
A4CAF 8 LSBof Z @T | 4CEB VBB Sensor data @T
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|
4CC4 Qurrent storage pointer | 4CF1 16 MSB of R M (SCLK)

|
4CFO 16 MBB of R M (SCLK) | 4CF3 8 LSB of R Mand MIDO1

I
4CF2 8 WMBB of R Mand MXIO1 |
I
4CF4 S/IC Sector [Data |

In the "Optimal Average" mode timing between vectors is controlled by the AVERAGE #
found in SI147 of the instrument status data. The timing is always a multiple of
the MOD91 timing and is defined by

DELTA T = (AVERAGE # + 1) *60.6666
In the "Snap Shot" mode timing between vectors is 33.3 ms or 30 vectors per second.

A2.7.4 1st Science Sample. The 1st Science Sample section contains 3 (16 bit)
samples of sensor data collected exactly 1 MOD 91 count prior to the SCLK
MOD 91 count of the LPW/LNR frame they are within. The 3 (16 bit) samples
are 3 measurements corresponding to the X, Y, and Z axis, respectively. The
measurements are output in field units, which can be converted to nano-teslas
(rn-lt-a)l b)Agl\Yllgl)ng by the scale value provided in the instrument status (SI=0,
able A2.7.2).
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Field ; = (Field. )/SCALE (*)
(*) SCALE shall be commandable to a selected value.

Each sam7ple is a 16 bit two's complement word which ranges from -
32768 to +3276

) 2nd Science Sample. The 2nd Science Sample section contains 3 g16_
bit) samples of sensor data collected at 222.22 ms after the MOD 91 coun fnor
to the SCLK MOD 91 count of the LPW/LNR frame they are within. The 3 (16
bit) samples are 3 measurements corresponding to the X, Y, and Z axis,
respectlvelty. The measurements are output in field units which can be
converted to nano-teslas (nT) by dividing by the scale value provided in the
instrument status (SI=0, Tablé A2.7.2).

Field,, = (Field.,)/SCALE

Each sam7ple is a 16 bit two's complement word which ranges from -
32768 to +3276

3rd Science Sample. The 3rd Science Sample section contains 3 (16 bit)
samples of sensor data collected at 444.44 ms after the MOD 91 count prior to
the SCLK MQOD 91 count of the LPW/LNR frame they are within. The 3 (16 bit)
samples are 3 measurements corresponding to the X, Y, and Z axis,
respectively. The measurements are output in field units, which can be
converted fo nano-teslas (nT) by dividing by the scale value provided in the
instrument status (SI1=0, Table A2.7.2).

Field,, = (Field. )/SCALE

Each sam})Ie is a 16 bit two's complement word which ranges from -
32768 to +3276

Telemetry Mode Changes. Upon the application of system power, MAG
shall automaticall co_nngqu_re itself to a standby mode. MAG data packets will
contain no valid data in this mode.

Commanded telemetry mode changes are processed every RIM.
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NEAR INFRARED MAPPING SPECTROMETER SUBSYSTEM TELEMETRY

This paragraph describes the format and content of the NIMS output.

Eacket IS shown in Figure A2.8.1.
PW/LNR frame.

Title

Dat a of f set
Bi t s/ packet
Descri ption

NIMS Low Rate Science Packet. The schematic of the NIMS Low Rate Science
One NIMS packet is placed in each

| “Drgital

| 0
| 24

I | A2.8.1.2

Satus &
| Anal og Engi neering

Figure A2.8.1 NIMS LPW/LNR Packet

equal to the SCLK MOD 91 count.

LRS Digital Status & Analog Engineering.

Analo
ives

an example
osition of t

Word #]
he word in the NIM

LPW/LN

of

Instrument Synchronicity. There will exist one major synchronism for the NIMS

data output within the LPW/LNR frame. The Synchronization Index will be

The LPW/LNR Digital Status &
Engineering section is 3 bytes of subcommutated data. Table A2.8.1
e contents of each NIMS housekeepln%word, and Table A2.8.2 gives
e subcommutated _positions of each t (

subcommutated positions not explicitly called out and described are spares. As
#1 (mode repeat count) is described

e housekeeping words. All

yte 1, and occurs when the MOD 91 count is 0.

Table A2.8.1 LPW/LNR Digital Status & Analog Engineering (MSB is bit 1)

| 1

4]15]6] 718

Bit(s)

Measur enent

Cont ent s

1-8

node repeat count:
PTAB 1

I mes 1o _repeat
abl e before
ng to PTAB 2

Housekeepi ng Wrd 1

mrror operation bit:
PTAB 1

aut obl as operation
bit:

oOHOR
TTIRT
33

grating start
position: PTAB 1

Housekeepi ng Wrd 2

| in Table A2.8.1. The
packet is (shown in Table A2.8.2)
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Table A2.8.1 LRS (LPW/LNR) Digital Status & Analog Engineering (MSB is bit 1)

| 1

| 1

Bit(s)
grating delta; PTAB 1

Measur ement

Content s

1-8

# of steps grating Wil
nmove after mrror scan

Nl M5 Housekeepi ng Wrd 3
1-8 gratlng Cycle steps: [tofal # of steps in
grating cycle
NI M5 Housekeepi ng Wrd 4
1-8] node repeat count: # of times to repeat
PTAB 2 this tabl e before
swtching to PTAB 1
NI M5 Housekeepi ng Wrd 5
T Imrror operation bit:[I=mfrror IS scanning
PTAB 2 O=mrror is fixed
2 |autobi as operation I=aut obi as off
bit: PTAB O=aut obi as_on
3-8l grating start
position: PTAB 2
NI M5 Housekeepi ng Wrd 6
I-8]grating delta: PIAB 2] # of steps grating Wl
nove after mrror _sca
NI M5 Housekeepi ng Word 7
1-8 total # of steps In

rating cycle steps:
gTAB 2g Y i

grati ng cycle

NI M5 Housekeepi ng Wrd 8

I-8[grating position

It1ons 0-25, Z26-255

NI M5 Housekeepi ng Wrd 9

| 1=8] 7/Th byte cnd buffer

NI M5 Housekeepi ng Word 10

| I-8] 6t h byte cnd buffer

NI M5 Housekeepi ng Word 11
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Table A2.8.1 LRS (LPW/LNR) Digital Status & Analog Engineering (MSB is bit 1)

Bit(s) Measur enent

Content s

| I-8]5Th byte cnd buffer

NI M5 Housekeepi ng Word 12

| I-8[ 4th byte cnd buffer

NI M5 Housekeepi ng Wrd 13

| I-8] 3rd _byte cnd buffer

NI M5 Housekeepi ng Word 14

| 1-8]2nd _byte cnd buffer

NI M5 Housekeepi ng Wrd 15

| I-8[ LS byte cnd buffer

NI M5 Housekeepi ng Wrd 16

T-8[N'VS Xaction parity
error

count Of Dbus

parity

errors in transaction

NI M5 Housekeepi ng Word 17

|1-8 Bus parity error count of all bus parity
errors

NI M5 Housekeepi ng Wrd 18

| I-8] power _supply i1nput T [0 to 400 nma

NI M5 Housekeepi ng Wrd 19

| I-8[ave mrror _drive | [0 to 200 nma

NI M5 Housekeepi ng Word 20

| 1-8[ave grating drive I [0 to 200 ma

NI M5 Housekeepi ng Word 21




G.L-3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.8.1 LRS (LPW/LNR) Digital Status & Analog Engineering (MSB is bit 1)

Measur enent

Bit(s)

Content s

| I-8][ ref erence voltage

[0 to 24 volts

| 1=transmtted MOD 10

| 11213141 5[ 6] 718 NI M5 Housekeepi ng Wrd 22
---------------- T [hfw parity error in |0O=no error detected
cnd or S/ICtine hdr l=error detected
-------------- 2 [menory location 0=ROM
st at us 1=RAM
----------- 3-4[gain state 00=gain Z
Ol=gain 4
10=gain 3
ll=gain 1
-------- 5 [electronics calibrate[0O=cal off
1=cal on
------ optics cal status O=cal Tanp off
l=cal | anp on
--- | 7-8[chopper status 00=chopper on, synchron.
Ol=chopper on, synchron.
10=chopper of f
O O 11=chopper on, free run
| IT 21 3[4T5[6] 7T8] N M5 Housekeepi ng Wrd 23
T | I TJparity error in S/C [O=no error detected
I| | [tine data | 1=error detected
|| -------------- | 2 |parity error in | 0=no error detected
|| | | | conmand dat a | 1=error detected
R#I ------------ | 3 | chopper | 0O=chopper in sync with
Ithll | | synchroni zation | 1=chopper not in sync
W
|I . | I | RTI
I| | | ---------- | 4 | ADC MUX error | O=oper ati on norna
|| | | | | | | 1=operati on not conpl eted
|| |1 | | I lin allotted tine
I| | |1 | -------- | 5 |formatter error | O=oper ati on nor nal
|| | |1 | | | | conpleted in allotted
|| I I | I lin allotted tine
I| [ 1 1 1 ------ | 6 |MOD 91 count error | 0=no error detected
N I | | | 1=transm tted MOD 91
count |
I T I | | | does not equal the
[ 1| ] | | | | [internal MOD 91 count
I T ---- | 7 |MOD 10 count error | 0=no error detected
I
I

| count does not equal the
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T I I | | linternal MOD 10 count _
I 1 | | | | -- | 8 |new conmmand fl ag | 0O=no cnd received

I I | 1=new cnd received

.
&I EI Lé’l%l lSI LSI /] !SI NI M5 Housekeepi ng Wrd 24
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Table A2.8.1 LRS (LPW/LNR) Digital Status & Analog Engineering (MSB is bit 1)

Bit(s) Measur enment Contents
---------------- T [current PTAB O=PTAB 1
1=PTAB 2
T Z2-8[ Spare
|&|EI3IZI5I6I7I3I NI M5 Housekeepi ng Word 25
--------- | I-8]optics cal source I [0 to 100 ma
|&|2|3|Z|5|6|7|%I NI M5 Housekeepi ng Wrd 26
----------- 6] spar es

| --- |7-8 SI_channel M5 byte

IEi£i3IZI5|EI7IEI Nl M5 Housekeepi ng Wrd 27

......... | I-8TSI_channel L[S byte ]

|&I2|3|1|5|6|7IEI Nl M5 Housekeepi ng Word 28

........... T-6] spar €s

| --- | 7-8]1TnSb channel N5 byte

IEi£i3|1|5|E|7IEI Nl M5 Housekeepi ng Word 29

......... | I-8]ThSb_channel L[S byte |

|E|2I3|Z|5l6|7lgl Nl M5 Housekeepi ng Word 30

_________ | I-8[ check _sum [ ROM check sum

|&I2I3IZI5|6|7IEI Nl M8 Housekeepi ng Wrd 31
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Table A2.8.2 NIMS LRS (LPW/LNR) Housekeeping Word Subcommutated Positions

Subcommut at ed Posi ti ons

:

Word # Byt e

R OW©O~NOUTAWNF
@
©
S

-65, 68-90

=

(o))
PNERPNRFRPERENNERENERENERENNRONRFRWONRFRPONRFRWNRFRWN R
O~N~NOOORFROOONNOUIOIRARRRWWWNNNRPRFRR,ROOO

[(eerlerTerTep) ot el o
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NIMS High Rate Data Packet. The schematic of this packet is shown in Figure
AZ2.8.2Z. At data rates of 28.8 kbps and 115.2 kbps, one NIMS high rate packet is
placed in each frame of TDM telemetry data (one frame every MOD 10 count).
At data rates of 403.2 kbps and 806.4 kbps, one NIMS high rate packet is
divided equally among 8 successive TDM telemetry frames {one frame every
MOD 8 count).

High-rate NIMS data is also placed into the 7.68 Kbps LNR & LPU TDM
telemetry formats. Both of these inclusions (22.5% of fullHRS NIMS stream) for
LNR and (53.5% of full HRS NIMS stream) for LPU are CDS-editted and
compacted before being placed in their respective telemetry formats; the
edit/compaction process is one that varies according to command driven
instructions to the CDS.

| Digital Status & | Background | Sensor Data
:Fi tle | Anal og Engi neering | |
| | |
IData of f set | 0 | 48 | 88

| | |
I3i t s/ packet | 48 | 40 | 680

IDescription | A2.8.2.2 | A2.8.2.3 | A2.8.2.4

Figure A2.8.2 NIMS High Rate Data Packet

A2.8.2.1 Instrument Synchronicity. The NIMS high rate data is synchronized only on a

MOD 10 an asls.

A2.8.2.2 HRS Digital Status & Analog Engineering. The HRS Digital Status & Analo

Engineering section consists of 6 bytes of subcommutated data. Table A2.8.
g}wes the contents of each NIMS housekeepln%word, and Table A2.8.4 gives
e subcommutated positions of each of the housekeeping words. All
subcommutated positions not explicitly called out and described are spares. As
an example, Word #1 (mode repeat count) is described in Table A2.8.3. The
osition of the word in the NIMS High raté packet is (shown in Table A2.8.4
yte 3, and occurs when the MOD 91 count is 0 through 90, and the MOD 1
countis 1, and again when the MOD 10 count is 6.
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Table A2.8.3 HRS Digital Status & Analog Engineering (MSB is bit 1)

Bit(s) Measur enent Content s
--------- [ I-8] node repeat count: [# of times to repeat
| | | current PTAB |[this table

|
&IZIBIZIBIBI?IEI NI M5 Housekeeping Wrd 1

---------------- [ I [mrror operation bit [I=mrror is scanning

| | [O=mirror is fixed

-------------- | 2 |autobias operation | 1=aut obi as of f

| I | bi t | 0=aut obi as on

| e | 3-8| grating start |
| | | | posi tion |

| |
[2] 3[4 5[ 6] 718 NI M5 Housekeepi ng Wrd 2

T [I-8]grating delta [# of steps grating
Wi

| | rove after mrror

scan |I |
| | N M5 Housekeeping Wrd 3

. T [I-8]grating cycle steps |[total # of steps in
| | |grating cycle

|
|
I&T2T3T1T5TGT7T%I NI M5 Housekeepi ng Wrd 4

......... I-8]gratin ositron ositions O0-25,
26-255 | I [ g p | p
| | | I lare NNA
|&I2|3|1|5|6|7IEI Nl M5 Housekeepi ng Word 5

--------- [I-8[mrror position [positions 0-19,
20- 255 |
| | | | |lare NNA
|&|2|3|Z|5|6|7|E| Nl M5 Housekeepi ng Wrd 6

--------- [I-8][ 7th byt e cnd buf f er

I
|
|&I2|3|Z|5|6|7|%| Nl M5 Housekeepi ng Word 7
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. T [I-8][6th byt e cnd buf f er
|

|&I2|3|Z|5|6|7|%| Nl M5 Housekeepi ng Word 8
......... [1-8[5th byt e cnd buf f er

|
|
|&|2|3|Z|5|6l7|g| Nl M5 Housekeepi ng Word 9
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Table A2.8.3 HRS Digital Status & Analog Engineering (MSB is bit 1)

| 1

|| L |
| 2] 3] 4] 5] 6] 7] 8]

Measur ement

Bit(s)

Content s

| I-8[ 4th byte cnd buffer

NI M5 Housekeepi ng Wrd 10

| I-8] 3rd byte cnd buffer

NI M5 Housekeepi ng Word 11

| 1-8]2nd _byte cnd buffer

NI MB Housekeepi ng Wrd 12

| I-8[ LS byte cnd buffer

NI M5 Housekeepi ng Wrd 13

T Jhiwparity error in O=no error detected
cnd or S/Ctine hdr l=error detected
2 |menory Tocation O=ROM
st at us 1=RAM
3-4[gain state 00=gain 2
Ol=gain 4
10=gain 3
11=gain 1
electronics calibrate[O=cal off
1=cal on
optics cal status O=cal Tanp off
1=cal | anp on
7-8| chopper status 00=chopper on, synchron.
Ol=chopper on, synchron.
10=chopper of f
1l=chopper on, free run

NI MB Housekeepi ng Wrd 14
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Table A2.8.3 HRS Digital Status & Analog Engineering (MSB is bit 1)

| 1=new cnd received

Bit(s) Measur enent Content s

---------------- [ 1 [parity error 1n SC [0=n0 error detected
|| | [tinme data | 1=error detected
|| -------------- | 2 |parity error in | 0=no error detected
I| | | | command dat a | 1=error detected
L#I‘ ------------ | 3 | chopper | O=chopper in sync with

| | | | synchroni zati on | 1=chopper not in sync
|I || | | |with RTI
|| | | ---------- | 4 | ADC MJX error | O=oper ati on nor nal
|| | | | | | | 1=oper ati on not conpl et ed
II |1 | I lin allotted time
|| | 1| -------- | 5 |formatter error | O=oper ati on nor nal
|| [ | ] | | | | 1=oper ati on not conpl et ed
II I | I lin allotted tine
|| [ 1 1 1 ------ | 6 |MOD 91 count error | O=no error detected
|| 11 | | | | | 1=transmitted MOD 91
I| ||| | | | | count does not equal the
|| I I I | I linternal MOD 91 count
|| |1 | | | ---- | 7 |MOD 10 count error | O=no error detected
I| I I I | | | 1=transmitted MOD 10
|| L1 1 ] | | | | count does not equal the
|| N I I | | linternal MOD 10 count
:I | | | | | | -- | 8 |new command fl ag | 0O=no cnd received
|I
I

&IEIEI%IEIEI?I%I Nl M5 Housekeepi ng Wrd 15

|18

NIVE Xaction parity
error

count of bus parity
errors in transaction

|&I2|3|1|5|6|7|g| Nl M5 Housekeepi ng Word 16

|&I2|3|1|5|6|7IEI Nl M5 Housekeepi ng Word 17

I-8[BuUS parity error count of all bus parity
errors
| T-8[ power _supply Tnput T [0 to 400 ma

|&I2I3IZI5|6|7IEI Nl M5 Housekeepi ng Word 18
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--------- | 1-8| ave grating drive |l |0 to 200 ma

| 11 2T 3[4] 5[ 6] 718 NI MB Housekeepi ng Wrd 19

--------- | I-8[ave mrror _drive | [0 To Z00 ma

|
|&I2|3|1|5|6|7IEI Nl M5 Housekeepi ng Word 20
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Table A2.8.3 HRS Digital Status & Analog Engineering (MSB is bit 1)

Bit(s) Measur enent Contents
T | I-8[ ref erence voltage [0 to 24 volts
| EI 2] 3141 5[ 6] 7] L?I Nl MB Housekeepi ng Word 21
T | I-8[optics cal source I [0 to 100 ma
| &I 2] 31 4] 5[ 6] 7] Lil Nl M5 Housekeepi ng Word 22
--------- | I-8][ check_sum | ROM check sum

|
| &I 21 3[4 5] 6] 7] L%I Nl M5 Housekeepi ng Word 23

Table A2.8.4 NIMS Housekeeping Word Subcommutated Positions

Subcommut at ed Posi ti ons

VWord # Byt e MOD 91 MOD 10
1 3 0-90 1,6
2 4 0-90 1,6
3 ) 0-90 1,6
4 6 0-90 1,6
S 1 0-90 1,6
6 2 0-90 1,6
7 1 0 8
8 2 0 8
9 3 0 8

10 4 0 8

11 5 0 8

12 6 0 8

13 6 0 9

14 5 1 8

15 6 1 8

16 6 2 8

17 6 4 8

18 6 8 8

19 5 16 8

20 6 16 8

21 6 32 8

22 6 48 8

23 6 64 8
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A2.8.2.3 Background Data. The contents of the Background data section consist of 5 bytes
of background infrared science data. These 5 bytes comprise 4 (10 bit) words,
as shown in Table A2.8.5. The background data from the 17 NIMS detectors are
commutated into the Background data section as shown in Table A2.8.6.

Table A2.8.5 NIMS Background Data (MSB is bit 1)

Bit(s) Measur enent Cont ent s

1-8] 8 MoB of NI Ms Back- 8 MoB of 10
ground word A

NI M5 Background Byte 1
1-2]12 LSB of N M5 Back- 2 LSB o 10
ground word A
3-8/ 6 MoB of NI M5 Back- 6 MoB of 10
ground word B

NI M5 Background Byte 2

‘1-4 4 LSB of NI M5 Back- 4 LSB of 10

ground word B
5-814 MoB of NI M5 Back- 4 NMBB of 10
ground word C

NI M5 Background Byte 3

1-6/ 6 LSB of NI M5 Back- 6 LSB of 10
ground word C
7-8] 2 MoB of NI M5 Back- 2 M6B of 10
ground word D

NI M5 Background Byte 4

1-61 8 LSB of NI M5 Back- 8 LSB of 10
ground word D

NI M5 Background Byte 5
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Table A2.8.6 NIMS Background Data Commutation

N(I)%O Vord AT Word BT Word C| Wrd D
coun
: detfctor detgctor detgctor detzctor
2, 7 detgctor detgctor detgctor detgctor
3, 8 [|detector|detector|detector|detector
9 10 11 12
4, 9 J|detector|detector|detector]|detector
13 14 15 16
5, 0 detfgtor spare spare spare

This is shown in Table A2.8. _ : _ f
NIMS detectors are sampled 20 times. The commutation of this data into_ the

packet is shown in Table A2.8.8. The cho
In Table A2.8.8, with N determined by Tab

MO

Table A2.8.7 NIMS Sensor Data (MSB is bit 1)

A2.8.2.4 Sensor Data. The contents of the Sensor Data section is 85 bytes of infrared
sensor dafa. Each block of 5 b te\?v_ctcr)]ntalns ﬁ %10 bit) words of NI
. Within eac

S sensor data.
10 counts, each of the 17

er cycle of each sample is also given
RPA2.ES. P J

Bit(s) Measur enment Cont ent s
T [ I-88 WBB of NM5 Sensor |8 MsB of 10
| | | |word A I
| &I 21 3415 6] 7] EI NI M5 Sensor Bytes 1, 6, 11, 81
R =22 LSB—of NWM5 Sensor |2 LSB of 10
| | | |word A I
| | e | 3-8/|6 M5B of NIMS Sensor |6 MSB of 10
| | I | |word B I
| &I EI EI 4751 6] 7] EI NI M5 Sensor Bytes 2, 7, 12, 82
S [T-44LSB—of NWM5 Sensor |4 LSB of 10
| | | |lword B I
| | e | 5-8/4 MSB of NIMS Sensor |4 MSB of 10
| ] | | |[word C I
| &I 21 3] III ISI 6] 7] EI NI M5 Sensor Bytes 3, 8, 13, 83
o 1-6]6 LSBof NWM5 Sensor |6 LSB of 10
| | | |lword C I
| | --- |7-8/2 MSB of NIMS Sensor |2 MSB of 10
| I | | |[word D I
|Il'I'2‘I'3‘I7l‘I‘5I‘I5TITI’g| NI MS Sensor Bytes 4, 9, 14, 84




GLL-3-280 Rev. D, Appendix D (PHASE 2)

--------- | 1-8/8 LSB of NM Sensor |8 LSB of 10
| |word D I

|&I2I3IHI5I6I7IEI NI M5 Sensor Bytes 5, 10, 15, ... 85
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Table A2.8.8 NIMS Sensor Data Commutation

chop\lé\le){dsénsor chop\fg\grdsgnsor chop\lcl)\ggds(e:nsor chop\lrﬁ\gdseDnsor

Bytes| _cycle |nunber| cycle |nunber| cycle |nunber| cycle |nunber
1-5 N 1 N 2 N 3 N 4
6-10 N 5 N 6 N 7 N 8
11-15 N 9 N 10 N 11 N 12
16- 20 N 13 N 14 N 15 N 16

21-25 N 17 N+1 N+1 N+1

26- 30 N+1 N+1 N+1 N+1

31-35 N+1 8 N+1 N+1 10 N+1 11

36- 40 N+1 12 N+1 13 N+1 14 N+1 15

41- 45 N+1 16 N+1 17 N+2 N+2

46- 50 N+2 NH+2 N+2 NH+2

51-55 N+2 NH+2 8 N+2 N+2 10

56- 60 N+2 11 NH+2 12 N+2 13 N+2 14

61- 65 N+2 15 NH+2 16 N+2 17 N+3

66- 70| N+3 N+3 N+3 N+3

71-75 N+3 N+3 N+3 8 N+3

76- 80 N+3 10 N+3 11 N+3 12 N+3 13

81-85 N+3 14 N+3 15 N+3 16 N+3 17
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Table A2.8.9 NIMS Chopper Cycle Commutation

MOD 10 count N

12
16

o~ W N P
O © ® N O

A2.8.3 Telemetry Mode Changes. Upon the application of system power, NIMS shall
automatically configure itself to an instrument safe mode. The Digital Status and
Analog Engineering data shall be valid.

Commanded telemetry mode changes are processedlv{'ust prior to every RIM
change. Telemetry mode changes shall occur at the RIM change after command
processing.
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A2.9 PLASMA SUBSYSTEM TELEMETRY

This paragraph describes the format and content of the PLS output.

A2.9.1 PLS Packet. The schematic of the packet is shown in Figure A2.9.1. One full
PLS packet is distributed over 364 LPW/LNR frames.

Spi n nunber and subcommut at ed anal og dat a

DiS?i t al Fl oati ng Bl ock Area
at us
Bl ock

Figure A2.9.1 PLS Packet

A2.9.2 Instrument Synchronicity. Within the PLS |patlcket there will exist one mali_oSr
a

synchronism relative to the SCLK. The relationship between SCLK and P

synchronization Index is shown in Table A2.9.1.

Table A2.9.1 SCLK vs. PLS S.1.

Rim (Modulo 4) S.l.
0 Mod 91
1 91 + Mod 91
2 182 + Mod 91
3 273 + Mod 91
A2.9.3 PLS Fixed Telemetry. There are two areas of fixed telemetry in the PLS packet.

The spin number and subcommutated Analog data are placed in the first two
bytes of each PLS portion of an LPW/LNR frame. The Digital Status Block is
located at the start of the PLS packet (S.I. equals 0).

A2.9.3.1 Spin Number and Subcommutated Analog Data. Bytes 1 and 2 of each PLS
portion of an CPW/LNR frame contain the spin number pertaining to that frame,
and subcommutated Analog data, respectively. The contents of the spin
number byte are shown in Table A2.9.2.

Table A2.9.2 Spin Number

Bits Measur enent Cont ent

————————————— | 1- 4| spi n node nunber for | 0<N<15
| | i nstrunent A
[ - | 5- 8| spi n node nunber for | 0<N<15
|

instrunent B

| |
| 1] 2| 3| 4] 5] 6] 7| 8|
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d byt
MI_

Table A2.9.3. PLS Subcommutated Analog Housekeeping

e in all PLS portions of
he relationship of these

Bits Measur enent Cont ent

T I-8 ditector bias nonitor|] O to 3800 volts
|&|2|3|Z|5I6|7|g| Byte 1, S.1. =0, 1, 92, 183, 274

--------- 1-8]LVPS +27.0V A, plate/ O to 40 volts

| bi as
|&|2|3|Z|5|6|7|b| Byte 2, S.I. = 2, 93, 184, 275

--------- 1-8|LVPS +27. 0V A, pull - O to 40 volts

| down
|E|2|3|ZI5I6I7IEI Byte 3, S.1. = 3, 94, 185, 276

| --------- 1-8] LVPS +25. 0V A O to 40 volts
|&|2|3|Z|5I6|7|g| Byte 4, S.1. = 4, 95, 186, 277

--------- I- 8] suppl ement al heater -35 to +50 deg. C

| noni t or
| &I 2] 3 4] 5] 6] 7] bl Byte 5, S.I. =5, 96, 187, 278

| --------- 1- 8] LVPS +10. OV A O to 15 volts
|E|2|3|ZI5I6I7IEI Byte 6, S.1. = 6, 97, 188, 279

| --------- 1-8] LVPS +/7.5V A O to 10 volts
|&|2|3|Z|5I6|7|g| Byte 7, S.1. =7, 98, 189, 280

| --------- 1- 8] LVPS +6. 0V A O to 10 volts
|&|2|3|Z|5|6|7|b| Byte 8, S.I. =8, 99, 190, 281
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Table A2.9.3. PLS Subcommutated Analog Housekeeping

Bits Measur enent Cont ent
I1-8 LVPS +5. 0V A 0 to 10 volts
Byte 9, S.1. =9, 100, 191, 282
I1-8 LVPS -8. 0V A O to -10 volts
Byte 10, S.I. = 10, 101, 192, 283
I1-8 tenperature -35 o0 50 deg. C
reqgul at or
Byte 11, S.I. = 11, 102, 193, 284
1I-8] 7.8V T nonitor (open) 0 to IZ7=cover open,
tenperature; ms. vol t age noni t or
housi ng (cl osed) 128 to 255=cover cl osed,
tenperature -35 to 50
deg. C
Byte 12, S.I. = 12, 103, 194, 285
I-8[ 7.8V T nonitor 0 to IZ7=cover closed,
(close vol t age noni t or
tenperature; ms. 2 128 to 255=cover open,
housi ng (open) tenperature -35 to 50
deg. C
Byte 13, S.I. = 13, 104, 195, 286
I-8[anal og ground 0.0 voIts
reference A
Byte 14, S.I. = 14, 105, 196, 287
1-8 d%tector biras nonitor|[ O to 3800 volts
Byte 15, S.I. = 15, 106, 197, 288
I1-8 LVPS +27.0V B; plate/|] O to 40 volts
bi as
Byte 16, S.I. = 16, 107, 198, 289
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Table A2.9.3. PLS Subcommutated Analog Housekeeping

Bits

Measur enent

Cont ent

- I1-8

LVPS +27.0V B
down

purT-

O to 40 volts

Byt e

17, S. 1. 17,

108,

199,

290

- TI=8]

LVPS +25. 0V B;

ms.

1]

0O to 40 volts

Byt e

18, S. 1. 18,

109,

200,

291

- [ 1-9]

LVPS +25. 0V B;

ms.

S|

0O to 40 volts

Byt e

19, S. 1. 19,

110,

292

- | I-8

LVPS +10.0V B

O to 15 volts

Byt e

20, S.I. 20,

111,

293

- [1I-8

LVPS +7.5V B

0O to 10 volts

Byt e

21, S. 1. = 21,

112,

294

- 11-8

LVPS +6.0V B

0O to 10 volts

Byt e

22, S. 1. = 22,

113,

295

- [I-8

LVPS +5. B

O to 10 volts

Byt e

23, S.I. 23,

114,

296

- [1I-8

LVPS -8.0V B

0O to -10 volts

Byt e

24, S. 1.

= 24, 115, 206,

297

- 11-8

tenperat ure;

ms.

Q

-35 to 50 deg. C

Byt e

25, S. 1.

= 25, 116, 207, 298
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Table A2.9.3. PLS Subcommutated Analog Housekeeping

Bits Measur enent Cont ent

T 1-d|tenperature;, bias A -35 1o 50 deg. C
|E|2|3|ZI5I6I7IEI Byte 26, S.I. = 26, 117, 208, 299

--------- I-8[ Anal og ground 0.0 voIts

| reference B
|&|2|3|Z|5I6|7|g| Byte 27, S.I. =27, 118, 209, 300

--------- 1-8 ener?y analyzer A HV[ 0 to 2600 volts

| noni for steps 0 to 63
|&|2|3|Z|5|6|7|b| Byte 28 to 91, S.1. =28 - 91

--------- 1-8 ener?y analyzer B H/[ O to 2600 volts

| noni tor steps 0 to 63
|E|2|3|ZI5I6I7IEI Byte 92 to 155, S.I. = 119 - 182

--------- I-8[ conposition, anal yzer 0 to 300 ma

current nonitor A

| steps 0 to 63
|E|2|3|ZI5I6I7IEI Byte 156 to 219, S.I. = 210 - 273

--------- I-8[ conposition, anal yzer 0 to 300 ma

current nonitor

| steps 0 to 63

|E|2|3|ZI5I6I7IEI Byte 220 to 283, S.I. = 301 - 364

A2.9.3.2

packet (S.I. equals 0).

Digital Status Block. The Digital Status Block is located at the start of th
The contents of this block are shown in Fi ure

and the bit definitions of the digital status bytes are shown in Table

Byt e
B¥t e
Bgt e
Byt e
Byt e

/

\

/

e

OOOUTARWNEF

Byt

Block T. D. (06)
Bl ock Size (47)
Enabl e Byte

Conf 1 gurati on GControl

Byt e

Power Sw tching Byte

AACS /S/ C dock Sectori nq/ Byt e

\

\
/

/
Last _Oitical

Telenetry Byte

Figure A2.9.2. Digital Status Block




GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.9.4. Digital Status Data

------------------ 1 spare
2 conposition anal yzer O=of f
step generator B 1=on
(ms. 3)
3 conposition anal yzer O=of f
step generator B 1=on
(ms. 1)
4 detector bias step O=of f
generator B 1=0n
5 energy anal yzer step O=of f
generator B 1=0on
6 energy anal yzer step O=of f
| generator B 1=on
| 7 energy anal yzer step O=of f
[ | generator B 1=on
| | 8 energy anal yzer step O=of f
[ | | generator B 1=on
[ [ |

| 1] 2| 3] 4] 5] 6] 7] 8| Byte 3, Enable

————————————————— 1-2| spare
3 i nstrunment bus B O=of f
enabl e 1=on
4 i nstrunment bus A O=of f
enabl e 1=on
5 bus adaptor beta O=of f
enabl e 1=0n
6 bus adapt or al pha O=of f
| enabl e 1=on
| 7 processor 2 enable O=of f
[ | 1=on
| | 8 processor 1 enable O=of f
N | || 1=on
| | [ | |
[ 1] 2] 3] 4] 5] 6] 7] 8] Byte 4, Configuration Control
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Table A2.9.4. Digital Status Data

1 auxi liary heater O=of f
control B 1=on
2 auxiliary heater O=of f
control A 1=on
3 suppl enental heater O=of f
control B 1=0n
4 suppl enent al heater O=of f
control A 1=o0n
5 | ow voltage -8.0 O=of f
volts 1=on
6 | ow vol tage +6.0 O=of f
volts 1=o0n
7 | ow vol tage +7.5 O=of f
volts 1=o0n
8 | ow vol t age +27 O=of f
volts 1=on

| 1] 2| 3] 4] 5] 6] 7] 8] Byte

5, Power Switching

1-6| _spare
7-8| AACS-S/C dock 0O0=sect ori ng synchr o-
Sectoring

01=AACS of f-free running
fromlast update
11=NA

| _|
|11 2] 3[4]5]6] 7|8  Byte

|
|
| ni zed to S/ C cl ock
|
|
|

6, AACS-S/C C ock Sectoring

|1-8

M5 byte of menory
dunp addr ess

| |
| 1] 2] 3] 4] 5] 6] 7] 8] Byte

7, M5 Byte of Menory Dunp

LS byte of nenory
dunp address

| |
| 1] 2] 3] 4] 5] 6] 7] 8] Byte

8, LS Byte of Menory Dunp

1-8

peak detector sensor

| I.D (see Table A2.9.8)

| of detector sensor |
| having the greatest |
| rmodul ation during |
| _previous spin |

| |
| 11 2] 3] 4] 5] 6] 7] 8| Byte 8, MS Byte of Menory Dunp

Table A2.9.4. Digital Status Data

Bits Measur enent

Cont ent

no. of sector I n which
peak i s detected

......... |1-8 peak sector

I&I2I3I1I5|6|7|g| Byte 10, Peak Sector

_________ 1- 8] peak ener gy

energy step 1 n which
peak i s detected

|
|&I2I3IZI5I6I7IEI Byte 11, Peak Energy
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1-8

peak mass

nass steP In whi ch peak
i s detected

Byte 12, Peak Mass

1-8

conmands accepted
count er

count of conmmands
accepted by bus adapter

Byte 13, Commands Accepted Counter

T [sSpare
2- 3| redundant hi gh 00=hi gh voltage off
vol tage A control 01=hi gh vol tage on
bits 10=hi gh vol tage on
11=hi gh vol tage on
4-8 high voltage A step |[step nunber 0-31
nunber
Byte 14, CCM Bias Setting A
T [Spare
2-3 redundant hi gh 00=hi gh voltage off
vol tage B control 01=hi gh vol tage on
bits 10=hi gh vol tage on
11=hi gh vol tage on
4-8l high voltage B step |[step nunber 0-31
nunber
Byte 15, CCM Bias Setting B
comand code causi ng

|18

error condition

|&I2I3IZI5I6I7IEI Byte 16, Invalid Command Fault Code 1

|18

SCLK MDD 91 count at
time of command error

|&|2|3|1|5|6|7|g| Byte 17, Invalid Command Fault Code 2
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Table A2.9.4. Digital Status Data

Measur enent

Cont ent

LSB's of SCLK Real -
tine i nage count at
time of command error

5-8

SCLK MOD 10 count at
time of command error

Byte 18,

I nval i d Comrand

Fault Code 3

I-5

I nvalTd_conmmand count
during PLS instrunent
cycle

Byte 19,

I nval i d Comrand

Fault Code 4

I-5

SCLK MDD 91 count at
tine of heater fault

Byte 20, Suppl enent al

Heat er Mbni t or

-4

LSB's of SCLK Real -
time i rage count at
tine of heater fault

5-8

SCLK MOD 10 count at
time of heater fault

Byte 21, Suppl enent al

Heat er Mbni t or

1-8

heater Tault count
during PLS instrunent
cycle

Byte 22, Suppl enent al

Heat er Mbni t or

-4

spare

ROM addr ess
OFFF_( HEX)

0C00 to

=no error detected
=error detected

ROM addr ess
O0BFF_( HEX)

0800 to

=no error detected

S
6
7
8

ROM addr ess
07FF (HEX)

0400 to

=no error detected
=error detected

ROM addr ess
03FF_( HEX)

0000 to

=no error detected

0
1
0
(1):er ror detected
1
0
l=error detected

Byte 23, Menory

Fault Code 1

Fault Code 1

Fault Code 2

Fault Code 3
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Table A2.9.4. Digital Status Data

Bits Measur enent Cont ent
T TRAM address 1/00 to O=no error detectied
17FF ( HEX) l=error detected
2 |RAM address 1600 to O=no error detecied
16FF ( HEX) 1=error detected
3 | RAM addr ess 1500 to O=no error detected
15FF ( HEX) 1=error detected
4 TRAM address 1400 to O=no error detectied
14FF ( HEX) l=error detected
5 | RAM address 1300 to O=no error detectied
13FF ( HEX) 1=error detected
6 | RAM address 1200 to O=no error detected
12FF ( HEX) 1=error detected
7 |RAM address 1100 to O=no error detected
11FF ( HEX) l=error detected
8 | RAM address 1000 to O=no error detectied
10FF ( HEX) l=error detected
Byte 24, Menory Fault Code 2
T TRAM addr ess IFO0O0 to 0O=no error detected
1FFF ( HEX) l1=error detected
2 |RAM address IEOO to O=no error detected
1EFF ( HEX) l=error detected
3 |RAM address IDOO to O=no error detectied
1DFF ( HEX) 1=error detected
4 TRAM address 1ICQ00 to O=no error detected
1CFF ( HEX) 1=error detected
5 | RAM address IBOO to O=no error detected
1BFF ( HEX) l=error detected
6 | RAM address IAO0O0 to O=no error detecied
1AFF ( HEX) 1=error detected
7 | RAM address 1900 to O=no error detected
19FF ( HEX) 1=error detected
8 | RAM address 1800 to O=no error detected
18FF ( HEX) l=error detected
Byte 25, Menory Fault Code 3
I-8[spare
Byte 26-38, spares
I-8] CDS bus parlty error
count (HW

I&I 2] 3I2¥I 5[ 6] 7] lﬂ Byte 39, CDS Bus Parity Error
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Table A2.9.4. Digital Status Data

Bits Mesur enment Cont ent

--------- I-8[PLS bus parity error
| count (S/W

|&| 2] 3[4 5] 6] 7] L3| Byte 40, PLS Bus Parity Error

--------- I-8] A accunul at or over-
| flow error count

| &I 21 3[ 4] 5] 6] 7] bl Byte 41, A Accumul ator Overfl ow Error

--------- T-8] A accunmul at or over-
fl ow spi nnode
sequence nunber

| &I 2] 3[ 4] 5] 6] 7] bl Byte 42, A Accumul ator Overfl ow Spi nnode

--------- I-8[ B accunul at or over -
| fl ow error count

| EI 21 3[4 5] 6] 7] !BI Byte 43, B Accunul ator Overflow Error

--------- T-8] B accunul at or over -
fl1 ow spi nnode
seguence _nunber

| EI 21 3[4 5] 6] 7] !3| Byte 44, B Accumul ator Overfl ow Spi nnode

--------- I-8Jcritical telenmetry TBD
| buf f er
| &I 2] 3[4 5] 6] 7] L3| Byte 45-49, Critical Telenetry Buffer
A2.9.4 Floating Block Area. The Floating Block area is divided into 12 spin areas. The

boundaries between spin areas are not fixed, but vary based on the size and
number of blocks contained.

All blocks start with a one byte block ID code which specifies the type of block.

All blocks then contain a one byte block length (except for sensor data blocks,

Bara. A2.9.4.6.), followed by block entries. Some blocks always end with a one
yte end code (FF

hex)'

If a given block of this type cannot be completed within a given LPW/LNR frame, floatin
blocks in subseguent frames will have the same block |.D. code and the bloc
will continue until a block with that code terminates in (FF

hex)'

The first spin area, in all PLS packets, will contain all blocks required to identify and process
the science data contained in spin area 1. Subsequently , only changes or
additions to the blocks will be contained within the spin area.

Blocks which can appear in the spin areas are shown in Table A2.9.5, in the order in which
they occur. Not all blocks must appear in each spin. Additional blocks, which
can occur anywhere in the floating block area, are shown in Table A2.9.6.
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Table A2.9.5. Ordered Blocks

A2.9.4.1

[BOocK 1| [ Cength [ Para |
code | (bytes) |
30 Mbde Sequenci ng Bl ock A ' 13 I| A2.9.4°1
| 32 | Mbde Sequenci ng Bl ock B | 13 A2.9.4.1
20 Sensor Sequenci ng Bl ock A |N* 211 rrax} A2.9.4.2 |
| 22 | Sensor Sequenci ng Bl ock B IN 11 nax. A2.9.4.2
28 Sector Sequenci ng Bl ock A | 6 A2.9.4.3
| 2A | Sector Sequencing Bl ock B | 6 A2.9.4.3
24 H gh Vol t age Sequenci ng Bl ock A | 4 A2.9.4.4 |
| 26 | H gh Vol tage Sequenci ng Bl ock B 4 A2.9. 4. 4I
2C Mass Anal yzer Sequencing Bl ock AN 265 rrax} | A2.9.4.5 |
| 2E | Mass Anal yzer Sequenci ng Bl ock B[ N (65 nax. A2.9. 4. 5I
40+bl ock| Sensor Data A 'N (1280 nax)| A2.9.4.6 |
count | |I |I
40+bl ock| Sensor Data B ,N (1280 nax)| A2.9.4.6 |
count | |I
Size varies
Table A2.9.6. Non-ordered Blocks
OCK 1 [ Length [ Para. |
code | (bytes) | |
00 [ NP (fill) N (47 nax.)| A2.9.4.7 |
| 04 | Anal og Housekeepi ng | | N (47 max.)| A2.9.4. 10|
’ 06 | Dgtal Satus* I| a7 | A2.9.3.2 |
l 08 Anal og Sequenci ng Bl ock |I N (47 max.)|I A2.9.4.9 |I

(ccurs at start of every PLS packet.

Mode Sequencing Block. The Mode Sequencing Block consists of 15 bytes of
data, 12 of which determine the mode which the instrument is in for the
respective s%ms. The constents are shown in Figure A2.9.3, with the modes
shown in Table A2.9.7.
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Byte 1 Block T. D.
Byte 2 Bl ock” Si ze (13)
Byte 3 Mode nunber of spin 1
(see Table A2.9.9 for npde types
Byte 4 Mode nunber of spin 2
(see Table A2.9.9 for npde types
Byte 5 Mode nunber of spin 3
(see Table A2.9.9 for npde types
Byte 6 Mode nunber of spin 4
(see Table A2.9.9 for npde types
Byte 7 Mbde nunber of spin 5
(see Table A2.9.9 for npde types
Byte 8 Mode nunber of spin 6
(see Table A2.9.9 for npde types
Byte 9 Mode nunber of spin 7
(see Table A2.9.9 for npde types
Byte 10 Mbde nunber of spin 8
(see Table A2.9.9 for npde types
Byte 11 Mode nunber of spin 9
(see Table A2.9.9 for npde types
Byte 12 Mode nunber of spin 10
(see Table A2.9.9 for npde types
Byte 13 Vbde nunber of spin 11
(see Table A2.9.9 for npde types
Byte 14 Mode nunber of spin 12
(see Table A2.9.9 for npde types
Byte 15 End Code (FF HEX)
Figure A2.9.3. Mode Sequencing Blocks
Table A2.9.7. PLS Modes
Mode Nunber PLS I nstrunent A Nbde PLS I nstrunent B Mbde
1 Vel ocity D stribution Vel ocity D stribution
Survey Survey
Z Beam Vel ocity Beam Vel ocity
D stribution D stribution
3 NMass Conposition Survey| Vass Conposition Survey
(Detectors 2M, 2MD) (Detectors 1M, 1MD)
4 N A Mass Conposition Survey
(Detectors 3M, 3MD)
5 Beam VRSS Conposi tion Beam Vass Conposi tion
A2.9.4.2 Sensor_Sequencing Block. The Sensor Sequencing Block consists of an

arbitrary number of detector I. D. words, terminated by a byte containing an End

Code (FF

Figure A2.9.4. depicts the contents of this block, and Table A2.9.8. shows

HEX/*

the sensor I. D.'s.
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Byte 1 Block T. D. (20=A, 22=B, HEX)
Byte 2 Bl ock Size (N
Byte 3 First sensor 1. D.
Byte 4 Second _sensor T. D.
Byte 5 Third sensor T. D.
By}e 6 Fourt? sensor 1. D. ;
\ \ \
/ / /
Byte N+1 Last sensor 1. D.
Byte N+2 End Code (FF HEX)

Figure A2.9.4. PLS Sensor Sequencing Block

Table A2.9.8. PLS Sensor I. D. Codes

[ D. Code Sensor
02 2M
06 1P
0OA 3P
OE 5P
12 7P
42 2ND
46 TE
4A ] =
4E 5E
52 7E
82 M
86 M
8A 2P
8E 4P
92 6P
C2 INVD
Co - ND
CA 2E
CE 4E
D2 6E

A2.9.4.3 Sector Sequencing Block. The Sector Sequencing Block consists of 8 bytes of
data. Five of those determine the sector sequencing for the spin it is in, and
subsequent spins until it is updated, or a new PLS packet starts. The contents
of this block are shown in Figure A2.9.5.
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Byte 1 Bl ock 1.D. (28=A, 2A=B, HEX)
Byte 2 Bl ock Size (6)
Byte 3 AACS T ock angle of start of first
sector (.0 to 360 de?rees, see A2.4,
AACS Position and Rate Date)
4 Duration of each energy (or nass)
step, in 8.33 ns _units
Byte 5 Nunber of steps to be scanned
6
7

in this sector

dock angle increnent to start of
next secfor

Nunber of sectors to be sanpled
in one spin

Byte 8 End Code (FF HEX)

Figure A2.9.5. Sector Sequencing Bl ocks

High Voltage Sequencing Block. The High Voltage Sequencing Block contains

6 bytes, 3 of which determine the high voltage Sequence gone through. The
contents of this block are shown in Figure A2.9.6.

Byte 1 Bl ock 1.D. (24=A, 26=B, HEX)
Byte 2 Bl ock Size ((4)

Byte 3 Initial Step Nunber

Byte 4 | _Step Nunber Tncrenent

Byte 5 Fi nal St ep Nunber

Byte 6 End Code (FF HEX)

Figure A2.9.6 Hi gh Voltage Sequenci ng Bl ocks

Mass Analyzer Sequencing Block. The Mass Analyzer Sequencing Block

C?E'Euns lists of mass analyzer step numbers. The list is terminated by an entry
of FF.
hex

This block is shown in Fi%ure A2.9.7. The bit definitions of the step
number bytes is shown in Table A2.9.9.

Byte 1 Block |.D. (2C=A, 2E=B, HEX)
Byte 2 Bl ock Size ((N)
Byte 3 First mass analysis step nunber
Byte 4 Second mass anal ysi s step nunber
Byte 5 | _Third nmass analysis step nunber
Byt/e 6 Fourt/h nmass _anal ysi s st elp nunber
\ \ \
/ / /
Byte N+1 Last nmass analysis step nunber
Byte N+2 | "End Code (FF HEX)

Figure A2.9.7. Mass Anal yzer Sequenci ng Bl ocks
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Table A2.9.9. Mass Analysis step number bit definitions

------- 1-2] Spare '
3-8 mass analysis step 0-63
nunber s

I[2] 314[5[6] 78] PLS Instrument A

---------------- T spar e
2 nmass spectroneter O=mass spectroneter 1
nunber s 1=nass spectroneter 3
3-8 mass analysis step 0 to 63
nunbers

I 2] 314] 5] 6] 7] 8| PLS I nstrunent A

A2.9.4.6

Sector Sequencing Block entry -----------------momomo oo
H gh Vol tage Sequencing Block entry <------------coommmommoooo-
Mass Anal yzer Sequencing Bl ock entry <------------------- |
Sensor Sequencing Block entry <------------------- | ]

Next

Next Mass Anal yzer Sequencing Bl ock entry, till through -
Next H gh Vol tage Sequencing Bl ock entry, till through --------
Next Sector Sequencing Block entry, till through --------------------

Sensor Data Block. The Sensor Data Block contains sensor data, arranged in a
sequence determined b}'/1 the previously mentioned Sequencing Blocks. The
sequence begins with the first sensor” listed in the latest avaliable Sensor
Sequencing Block, at the first entry in the latest Mass Analyzer Sequencing
block, at the first entry in the latest High Voltage Sequencing block, and at the
first entry in the latest Sector Sequencing block. Aftertgomg through all entries
in the Sensor Seqguencing Block, it goes to the next entry in' the Mass Analyzer
Sequencing Block, then goes through the Sensor Sequencing Block agaln.
This process is illustrated in Figure A2.9.8. This block is shown in Figure A2.9.9
The sensor data itself is logarithmically compressed. The decompression
algorithm is given in Figure A2.9.10.

Sensor Sequencing Bl ock entry, till through -l

Figure A2.9.8. Sequencing of Sensor Data Block Entries.
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Byte 1 Block I. D (40 + NFA, 80 + N=B;
where N=Bl ock Size)
Byte 2 First sensor datum
Byte 3 Second_sensor _datum
Byte 4 | _Third sensor datum
By}e 5 Fourt/h sensor _dat um ,
\ \ \
/ / /
Byte N | _Last sensor datum
Figure A2.9.9. Sensor Data Bl ocks
Deconpr essi on
X C N
| I 415 8 ----------- > |1 16|
PLS Data Wrd PLS Accunul at or Val ue
Algorithm for X=0 N=C
for X>0 N=(16+C) 2

(X-1)
Figure A2.9.10. Sensor Data Decompression Algorithm
A2.9.4.7 NOP (Fill) Block. The NOP block contains fill data used to fill the PLS telemetry

allocation when no useful data is availiable. The contents of this block is shown
in Figure A2.9.11.

Byte 1 Block T. D. (00)

Byte 2 Bl ock Si ze

Byte 3 FIIT Data (00

Byte 4 FITT Data (00
/ / /
\ \ \
/ / /

Byte N+1 FITT Data (00

Byte N+2 FIiTT Data (00

Figure A2.9.11. NOP Block

A2.9.4.8 Deleted.
Figure A2.9.12. Deleted
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The contents are shown in Figure A2.9.13.
measurements corresponding to the allowable values are shown in Table

A2.9.10
Byte 1 Block T. D. (08)
Byte 2 Bl ock Size (N)
Byte 3 First Anal og Measurenent T.D
Byte 4 Second Anal og Measurenent T.D.
By}e 5 Thlrd/Ananq Nbasurenent/I.D
\ \ \
/ / /
Byte N+1 Last Anal og Measurenent 1.D
Byte N+2 End Code (FF HEX)
Figure A2.9.13. Analog Sequencing Block
Table A2.9.10. PLS Analog Measurement I. D. Codes
. D. Code[Tnstrunent Measur enent Gont ent s
00 energy analyzer|[0 to 2600 volts
hi gh"vol t age
01 A detector Dbias 0O to 3800 volts
hi gh vol t age
02 A conposi tion 0 to 150 ma
anal yzer
current
03 A LVPS current 0 to 200 ma
04 A energy analyzer| O to 20 na
cur rent
05 A LVPS -8.0 volts| 0O to -10 voIts
06 A LVPS +5 volts O to 8 volts
07 A LVPS +6.5 volts| 0O to 8 volts
08 A LVPS +7.5 volts| 0 to 10 volts
09 A LVPS +10 volts| O to 15 volts
0A A LVPS +27 volts| O to 40 volts
0B A O volts ref.7 [Oto 5 valts
cover depl oy 0 vol t s=depl oyed
3 vol ts=cl osed
0C A tenperature -78 to 100
t ransducer degr ees
0D A detector Dbias 0 to 30 ma
current
OE A suppl enent al 0 to 5 volIts
heat er control
OF A Spare
10 B energy analyzer| O to 2600 volts
hi gh“vol t age
1T B detector bias 0 to 3800 volts
hi gh vol t age
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Table A2.9.10. PLS Analog Measurement I. D. Codes

. D._Code[ I'nstrunment MEasur ement cont ent s
12 B conposition 0 to 150 ma
anal yzer
current
13 B LVPS current 0 to 200 nm
14 B energy analyzer| O to 20 na
current
15 B LVPS -8.0 volts] O to -10 volts
16 B LVPS +5 volts O to 8 volts
17 B LVPS +6.5 volts] O to 8 volts
18 B LVPS +7.5 volts] O to 10 volts
19 B LVPS +10 volts] O to 15 volts
1A B LVPS +27 volts| O to 40 volts
1B B O volts ref./ |0 to 5 volts
cover deploy |0 volts=depl oyed
3 vol ts=cl osed
1C B tenperature -78 to 100
t ransducer degr ees
1D B detector Dbilas 0 to 30 nm
current
1E B Spare
1F B Spare

Analog Housekeeping Block. This block is in addition to the fixed
Subcommutated Analog Housekeeping. This block contains analog data
whose contents are specified by the Analog Sequencing Block, para. AZ.9.4.3.
The contents are shown in Figure A2.9.14

Byte 1 Block T. D. (04)
Byte 2 Bl ock Size (N)
Byte 3 FIrst Anal og Measurenent Val ue
Byte 4 Second Anal og Measur enent Val ue
Byte 5 Thi rd Anal og Measur enent Val ue
By}e 6 Fourt? Anal og Nbasurenen} Val ue
\ \ \
/ / /
Byte N+1 Last Anal og Measur enent Val ue
Byte N+2 End Code (FF HEX)

Figure A2.9.14. Anal og Housekeepi ng Bl ock

Telemetry Mode Changes. Upon the application of system power, PLS shall
disable its high voltage, and configure itself to the instrument synchronicity
shown in Table A2.9.1, and at the beginning of the next cycle, generate valid
telemetry. Commanded telemetry mode changes shall be processed at the time
of receipt. Telemetry mode changes shall occur at the beginning of the
instrument cycle.

PHOTOPOLARIMETER RADIOMETER SUBSYSTEM TELEMETRY

These paragraphs describe the format and content of the PPR output.

PPR Packet. The schematic of a PPR packet is shown in Figure A2.10.1. One

PPR packet is placed in each LPW, LNR and LPU TDM telemetry frame.

Fourteen PPR packets are contained in BPT TDM telemetry frames.
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Status PPR SCi . PPR SCi . PPR Sci .
_ | nst runment & Dat a Dat a Dat a
Title St at us Sci ence 1 2 3
Data O fset 0 48 56 80 112
Bi t s/ packet 48 8 24 32 32
Descri ption A2.10.3 A2.10.4| A2.10.5 A2.10.6 A2.10.7
Figure A2.10.1 PPR Packet
A2.10.2 Instrument Synchronicity. The contents of the PPR packet are uniquely

determined by data available within the packet.

ﬁ%%g% Instrument Status. The contents of the digital status section are shown in Table
Table A2.10.1 PPR Instrument Status (MSB is bit 1)
Bit(s) Measur enent Content s
----------------- nmenory D Oo=nenory #1
l=nenory #2
--------------- 2 [command parity O=no parity error
l=parity error
------------- telemetry/sector O=no parity error
parity l=parity error
---------- 4-5]valid command count 00=command #0
(M2D 4) Ol=command #1
10=command #2
ll=command #3
----- 6- 8| node 00O=transition
001=cycle 1
010=PP/ Ph
011=Ph
100=Rad.
101=Posi ti on Sel ect
110=Cycl e 6
| 111=Cycle 7
11 2| 3] 4] 5] 6] 7] 8] PPR Byte #1
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Table A2.10.1 PPR Instrument Status (MSB is bit 1)

Bit(s) Measur enent Contents
-------------- 1- 4] Gai n PP/ Ph Galn Step 0-15
-------- 5-6| Gal n Rad Gin Step 0-3
---- | 7-8 Nunber of sanples 00=1 sanple
01=4 sanpl es
10=16 sanpl es
. 11=256 sanpl es
| | PPR Byte #2
----------------- 1 [nunber of sanples 0=x1
mul tiplier 1=x4
-------------- Z2- 3| nunber of positions 00=0
00=1
10=2
11=5
----------- 4 |calibration Tanp O=of f
1=0n
--------- 5DCRIntrate O=1 nhi bit
l=enabl e
------- 6 | boom sequence O=inhi bit
operati on l=enabl e
----- 7 | chopper heater O (1 noperative)
--- 8 |telenetry sent O=current nenory not
read out
l=current nenory
read out
1121 34| 5] 6] 7] 8| PPR Byte #3
------------- I-5 Eéogranned FiTter/ position 0-31
tarder position
------- 6 |[tenperature range 0=l ow
1=hi gh
----- 7 | spare
--- 8 | hskp status parity set toyield odd parity
o | in bytes 1-6
|Ei2|3|1|£|glglgl PPR Byte #4
---------- I-8[tenperature data 8 MBBs of tenp
| VEBs data (12 bits total)

PPR Byte #5
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Table A2.10.1 PPR Instrument Status (MSB is bit 1)

Bit(s) Measur enent Cont ent s

-------------- 1-4]tenperature data 4 L.S. Bs of tenp
LSBs data (12 bits total)

------ 5-8|tenperature TD 0000=RCT-1
0001=RCT-R
0010=RCT- 2
0011=PRM 1
0100=PRM 2
0101=SEM 1

| li| 2] 3] £[| E| 6l 7] bl PPR Byte #6

A2.10.4 Status and Science. The status and science section of the packet contains
information used both for determining the health of the instrument, and for
science purposes. The contents are shown in Table A2.10.2.




GLL-3-280 Rev. D, Appendix D (PHASE 2)

Table A2.10.2 Status and Science (MSB is bit 1)
Bit(s) Measur enent Content s

----------------- 1 |rad data #1 Tor les #1A and 1B
O:PP/P scene sci ence
dat a _
l=rad scene science data
& science tenperature
----------- 2-6| Filter/ Retarder Identities the FRP
position #1 position (0-31) corres-
pondi ng to scene sanpl es
of bytes 8-10
(bit"2 is NMSB)
----- 7 |calibration/ boom O=last sanple pair taken
tag #1 during S/ICroll wth
boom sequence operation
active to serve as a
separator for data taken
on successive rolls,
1=1A and 1B data taken
with internal or ex-
ternal cal |anp powered,
or the 1st sanﬁle durlng
S/ C rol boom
sequence operatlon
active
--- 8 [parity #1 (parity O even parity
of SC|ence data 1=o0dd parity
bytes 7-10)
11 2] 3] 4] 5] 6| 7] 8| PPR Byte #7

A2.10.5 PPR Science Data 1A &1B. PPR Science Data 1A and 1B (bytes 7- 10) contains
Rad data, Filter/Retarder positions, callbrat|on Iamp status during the data
eriod, boom tag mformatlon 1A &lBé)arlty as shown in Table A2.10. 218Ius 2
12 bit) scene samples made’up of 3 (8 bit) bytes as shown in Table A2

Table A2.10.3 Science Data 1A & 1B (MSB is bit 1)

Bit(s) Measur enent Contents
---------- 1-8] scene sci ence sanpl e VBBs of a 1Z bit word
#1A denotlng the 1st PP/ PH

scene scCi ence or
radi ati on scene sci ence
sanpl e

|E|2|3|Z|5|6|7|5I PPR Byte #8
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Table A2.10.3 Science Data 1A & 1B (MSB is bit 1)
Bit(s) Measur enent Cont ent s

#1A (conti nued) denoting the 1st PP/ PH
scene scCience or
radi ati on scene sci ence

sanpl e
------ 5-8[scene science sanple |4 M5Bs of a 12 bit word
#1B denoting the 2nd PP/ PH

scene science sanpl e of

a simultaneously

obt ai ned sanpl e pair)or

a science tenperature

| | |saque_|f 1A i's sanpling
| radi ation |

| l£| 2] 3] £[| l~;| 6 7] !EI PPR Byte #9

--------- 1-8[scene science sanple [8 LSBs of a 1Z bit word

#1B (conti nued) denoting the 2nd PP/ PH
scene sci ence sanpl e( of
a simultaneously
obt ai ned sanpl e pair) or
a science tenperature.
sanple if 1A Is sanpling
radi ation

|£r2r3rzr5rsr7r%| PPR Byte #10

A2.10.6

A2.10.7

A2.10.8

A2.11

A2.11.1

PPR Science Data 2A & 2B. PPR Science Data 2A and 2B (bytes 11-14)
contains data analogous to A2.10.5, Tables A2.10.2 and A2.10.3, denoting the
Z(ezcggcilscene science sample pair of the PPR packet as shown in Figure

PPR Science Data 3A & 3B. PPR Science Data 3A and 3B (bytes 15-18)
contains data analogous to A2.10.5, Tables A2.10.2 and A2.10.3, denoting the
third scene science sample pair of the PPR packet as shown in Figure A2.10.1.

Telemetry Mode Changes. Upon application of system power, PPR shall
configure itself to a normal operating mode. All data shall be valid.

Commanded telemetry mode changes are Processed after completion of
8lirrent ([node data acquisition. Mode changes will occur at the start of a MOD
count.

PLASMA WAVE SUBSYSTEM TELEMETRY

These paragraphs describe the format and content of the PWS output.

PWS data is presented in two forms, the "LPW/LNR Packet" and blocks
of "Wide-band Wave-form Receivers" data. The former is a 160-bit (20 byte)
Parcel described below in A2.11.1; the latter are data blocks of varying sizes

hat have been fitted to LPW, MPW, MPP, and HPW TDM telemetry formats.
Note that the LPW telemetry frame contains sections of both low and high
hi-rate PWS data.

PWS LPW/LNR Packet (Low-rate PWS)
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he schematic of a PWS LPW/LNR packet is shown in Figure A2.11.1.
One packet is placed in each LPW or LNR frame.

Title Dgital Anal 0g_ FiTter Channels | Data Vavet or m Sur vey
Status | Engi neeri ng Quality Cat a

Dat a 0 8 16 72 80

O f set

Bits/ 8 8 56 8 80

packet

Descrip-| A2.11.| A2.11.1.3 A2.11.1. 4 A2.11. A2.11.1.6

tion 1.2 1.5

Figure A2.11.1. PWS LPW/LNR Packet

A2.11.1.1 PWS LPW/LNR Packet Synchronicity. Within the PWS LPW & LNR packets,
there will exist two major s&/nchronlsms relative to the SCLK. The Digital Status
Analog Engineering, and Spectrum Analyzer Measurement filtér channel
synchronism relationship to SCLK is shown in Table A2.11.1, while the HII?}Q

Frequency filter channel, and Sweep Frequency Receiver relationship to SC
is shown in Table A2.11.2.
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Table A2.11.1 PWS Sl vs. SCLK

Sl R M MOD 91
( Modul 0 4)
0 0 0,4,8,12,16,...... , 88
1 1,5,9,13,17,...... , 89
2 2,6,10, 14,18, ..... , 90
3 3,7,11,15,19,..... . 87
1 0 1,5,9,13,17,...... , 89
1 2,6,10, 14,18, ..... , 90
2 3,7,11,15,19,..... , 87
3 0,4,8,12,16,...... , 88
2 0 2,6,10, 14,18, ... .. , 90
1 3,7,11,15,19,..... , 87
2 0,4,8,12,16,...... , 88
3 1,5,9,13,17,...... , 89
3 0 3,7,11,15,19,..... , 87
1 0,4,8,12,16,...... , 88
2 1,5,9,13,17,...... , 89
3 2,6,10,14,18,..... ., 90

Table A2.11.2 High Frequency filter channel and Sweep Frequency Receiver

SI vs. SCLK
RM MDD 91 S RM MDD 91
( Modul 0 4) ( Mbdul 0 4)

0 0, 78,56, 84 7 0 7,35, 63

1 49,77 1 0, 28, 56, 84
2 14, 42! 70 2 .49,

3 7. 35,63 3 14. 4270

0 T 29 57,85 g 0 g, 36, 64

1 50, 1 1.29.57, 85
2 15. 43, 71 2 22,50, 78

3 8, 36, 64 3 15, 43, 71

0 230, 58, 86 g 0 9, 37, 65

1 51, 1 2. 30, 58, 86
2 16, 44, 72 2 23,51,

3 9, 37, 65 3 16, 44, 72

0 3, 31, 50, 87 10 0 10, 38. 66

1 52, 1 3, 31, 59, 87
2 17, 45, 73 2 24,5280

3 10, 38, 66 3 17,45 73

0 4. 32,60, 88 11 0 11,39 67

1 25,53, 81 1 4. 3260, 88
2 18, 46, 74 2 25,53, 81

3 11.39.67 3 18, 46, 74

0 5 33, 61, 89 12 0 12,40, 68

1 54, 1 5, 33, 61, 89
2 19, 47, 75 2 26, 54,

3 12.40. 68 3 19) 47,75

0 6, 34, 62, 90 13 0 13, 41, 69

1 27,55, 83 1 6, 34, 62, 90
2 20, 48, 76 2 27,55, 83

3 13,41, 69 3 20,48, 76
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Table A2.11.2 High Frequency filter channel and Sweep Frequency Receiver

SCLK
S RM MDD 91 S RM MDD 91
( Mbdul 0 4) dul o 4)
14 0 14, 4270 7T 0 21,49, 77
1 7,35, 63 1 14. 42’ 70
2 0, 28. 56, 84 2 7,35, 63
3 21, 49, 77 3 0,28, 56, 84
15 0 15. 43, 71 77 0 77,50, 78
1 8, 36, 64 1 15, 43 71
2 1. 29, 57, 85 2 8, 36, 64
3 22,50, 78 3 1, 29. 57,85
16 0 16, 44, 72 73 0 23,51, 79
1 9, 37, 65 1 16. 44, 72
2 2. 30, 58, 86 2 9, 37, 65
3 23, 51, 3 2’ 30. 58, 86
17 0 17.45. 73 7% 0 74, 57, 80
1 10, 38. 66 1 17. 45 73
2 3, 31, 59, 87 2 10, 38, 66
3 24, 52,80 3 3,31, 59, 87
18 0 18. 46, 73 75 0 75, 53, 81
1 11, 39. 67 1 18, 46, 74
2 4. 32,60, 88 2 11 39 67
3 53,8 3 4.32.60, 88
19 0 19, 47, 75 26 0 26, 54, 87
1 12’ 40. 68 1 19 47 75
2 5, 33, 61, 89 2 12 40 68
3 54,8 3 5,33, 61,89
20 0 20,48, 76 77 0 77,55, 83
1 13 41. 69 1 20. 48 76
2 6, 34, 62, 90 2 13, 41, 69
3 27,55 8 3 6, 34, 62,90
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A2.11.1.2 Subcommutated Digital Status. The PWS Subcommutated Digital Status
section contains one byte (8-bits) of status data. This is shown in Table A2.11.3.
Table A2.11.3 Subcommutated Digital Status (MSB is bit 1)
Bit(s) Measur enent Content s
----------------- T [Tantenna sw tch O=E
posi ti on 1=B
----------- 2-6[fiTter channel 0-27 counter, 28-31=N A
synchroni zati on i ndex
----- 7 |wavef orm command O=enabl e
i nhi bit/enabl e 1=i nhi bit
--- spectrum anal Kzer O=E
| antenna switc 1=B
| &I EI §| 4] 5] lil /] LBI Sl =0
----------------- T Tantenna swtch O=E
posi ti on 1=B
----------- 2-6[filter channel 0-27 counter, 28-3I=NA
synchroni zati on i ndex
----- 7 |antenna sw tch O=cycl e
i nhi bit/cycle 1=i nhi bit
calibration O=1 nhi bi't
| enabl e/ i nhi bi t l=enabl e
IEI EI gl 41 5] lSI ] l8I Sl =1
----------------- I Tantenna sw tch O=E
posi tion 1=B
----------- 2-6|ti1Tter channel ] 0-27 counter, 28-31=N A
synchroni zati on i ndex
----- 7 |wavef orm sel ect O=E
swi tch 1=B
--- 8 [ wavef orm power O=on
| 1=of f
| brararsrbrirh s =2
----------------- T Tantenna sw tch O=E
posi tion 1=B
----------- 2-6|Tilter channel 0-27 counter, 28-31=NA
synchroni zati on i ndex
----- 7- 8| waveformrecei ver 00=wavef orm survey
node 01=100. 8 kbps
--- 10=806. 4 kbps
| 11=12.6 Kkbps
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A2.11.1.3 Analog Engineering. The PWS analog engineering section contains one byte (8
bits) of subcommutated data. The contents are shown in Table A2.11.4.

Table A2.11.4 Analog Engineering (MSB is bit 1)

Bit(s) Measur enent Contents
---------- I-8[automatic gain 0O to 5 volts
| contr ol

---------- T-8[ power supply nonitor [0 to 5 volts

---------- 1-38] 8 bit anal og/digital O 1o 5 volts
| converter referéence 1

---------- 1-8[4 bit anal 0g
e

al Oto 5 volts
| converter r e

A2.11.1.4  Filter Channels. The Filter Channel section contains 7 bytes of subcommutated
dafa. The contents are shown in Table A2.11.5. 1 byte (byte 4) of this is
subcommutated Sgectrum Analyzer data. This data is shown in Table A2.11.6.
Another 2 bytes (3 and 7) are High Frequency receiver data. It is shown in
Table A2.1177. The other 4 bytes {1,2,5, and 6) are Sweep Frequency Receiver
data. They are shown in Table A2.11.8.

Table A2.11.5 Filter Channels (MSB is bit 1)

Bit(s) Measur enent Cont ent s
---------- I-8] sweep frequency See Table AZ.11.8

recel ver
subcomut at ed dat a

---------- I-8[ sweep frequency See Table AZ. 11.8
recel ver
| subconmmut at ed dat a




G.L-3-280 Rev.

D, Appendi x D (PHASE 2)

Table A2.11.5 Filter Channels (MSB is bit 1)

Bi t(s) Measur enent Cont ent s
I-8] hi gh Trequenc¥ Sub- See Table AZ. 11.7
comut at ed dat a
Byte 3
I-8[ spectrum anal yzer See Table AZ. 1I1.6
subcomut at ed” dat a
Byte 4
I-8]sweep frequency See Table AZ. 11.8

recel ver
subcomut at ed dat a

Byte 5

1-8

SWEEp Trequency
recel ver
subcomut at ed dat a

See Table AZ.11.8

Byte 6

1-8

hi gh Trequency sub-
comut at ed dat a

See Table AZ.11.7

Byte 7

Table A2.11.6 Spectrum Analyzer Data

Spectrum Analyzer| FiTter Nunber Center
S Fr equency (Hz)
0 4 31.1
1 3 17. 8
2 2 10.0
3 1 5.62
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Table A2.11.7. High Frequency Receiver Data

H gh Frequency Recei ver Center Frequency (NVHz)

Recei ver Sl Byte 3 Byte 7
0 0. 1008 0. 4032
1 0.1008 0. 8060
2 0. 2016 1.613
3 0. 2016 3. 226
4 0.1134 0. 4536
5 0.1134 0. 9070
6 0. 2268 1.814
7 0. 2268 3. 629
8 0. 1260 0. 5040
9 0.1260 1. 008
10 0. 2520 2.016
11 0. 2520 4.032
12 0. 1386 0. 5544
13 0. 1386 1.109
14 0. 2772 2.218
15 0.2772 4.435
16 0. 1512 0. 6048
17 0. 1512 1.210
18 0. 3024 2.419
19 0. 3024 4. 838
20 0.1638 0. 6552
21 0. 1638 1. 310
22 0. 3276 2.621
23 0. 3276 5. 242
24 0.1764 0. 7056
25 0.1764 1.411
26 0. 3528 2.822
27 0. 3528 5. 645
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Table A2.11.8 Sweep Frequency Receiver S.I. vs Filter

S F.R* Byte 6 S.F.R Byte 5

S 1 FITt. # Center Freq.[|FTt. # Center Freq
(Hz) (Hz)
0 1 42°1 29 337
1 2 45. 6 30 364
2 3 49. 0 31 392
3 4 52.5 32 420
4 5 56. 0 33 448
5 6 99.6 34 476
6 7 66. 7 35 534
7 8 70.4 36 563
8 9 7.7 37 622
9 10 81.5 38 652
10 11 89.0 39 712
11 12 96. 7 40 174
12 13 104. 5 41 836
13 14 112.5 42 900
14 15 120.6 43 965
15 16 128.9 44 1031
16 17 137. 3 45 1098
17 18 150. 2 46 1201
18 19 158.9 47 1272
19 20 172.5 48 1380
20 21 186. 4 49 1491
21 22 200. 7 50 1606
22 23 215.5 51 1724
23 24 235.9 52 1887
24 25 251.7 53 2013
25 26 268.0 24 2144
26 27 290. 6 55 2325
27 28 314.1 56 2513

*Sweep Frequency

Receei ver
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S.F.R Byte Z S, F.R Byte 1
S 1 FITt. # Center Freq.[|FTt. # Center Freq.
(KHz) (KHz)
0 57 2. 70 85 21.6
1 58 2.91 86 23.3
2 99 3.14 87 25.1
3 60 3. 36 88 26.9
4 61 3. 58 89 28. 7
5 62 3.81 90 30.5
6 63 4.27 91 34.2
7 64 4. 50 92 36.0
8 65 4. 98 93 39.8
9 66 5.21 94 41.7
10 67 5. 70 95 45. 6
11 68 6.19 96 49. 5
12 69 6. 69 97 53.5
13 70 7.20 98 57.6
14 71 1.72 99 61.7
15 72 8. 25 100 66.0
16 73 8.78 101 70. 3
17 74 9.61 102 76.9
18 75 10. 17 103 81. 4
19 76 11. 04 104 88. 3
20 77 11. 93 105 95.4
21 78 12. 85 106 102. 8
22 79 13. 79 107 110. 3
23 80 15. 09 108 120.7
24 81 16. 11 109 128. 9
25 82 17. 15 110 137.2
26 83 18. 59 111 148. 8
27 84 20. 10 112 160. 8
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Data Quality. This word corres,oonds to the parity of the Digital Status, the

nalog Engineering, and the Filter Channel sections. Each bit represents the
parity of one of the 8 preceding words, with the MSB corresponding to the parity
of the first word, and so on.

Waveform Survey Data. The Waveform Survey Data section contains 10 bytes
of sampled waveform receiver data. If the waveform receiver is in the survey
mode (bits 7-8 for SI=2 in Table A2.11.3 e(c)]ual to 0,,), the contents alternate
between one sample of data collected at 100.8 Kb/s'and one sample of data
collected at 12.6 Kb/s, each of which is clocked out over 14 LPW/LNR frames. If
bits 2-6 in Table A2.11.3 are 0,,to 13, , the data is 12.6 Kb/s data. If bits 2-6 in
Table A2.11.3 are 14, to 27,,, the data'is 100.8 Kb/s data.

If the waveform receiver is in the 12.6 Kb/s mode, the 100.8 Kb/s, or the
806.4 Kb/s mode (bits 7-8 for SI=2 in Table A2.11.3 equal to 3,, for 12.6 Kb/s,
1,, for 100.8 Kb/s, or 2,, for 806.4 Kb/s), the contents of the waveform section
are one sample of data collected at the same rate as that of the waveform
receiver mode clocked out over 14 LPW frames.

The high-rate PWS data which is sent back in the telemetry frames does
not always contain valid and/or comdplete data. This is due to the varying rates
at which the instrument can load and the CDS can pick up high-rate PWS data.

A double buffering method is used to push PWS data through the system.
Two buffers are used in'the CDS bulk memory, one is referred to as "odd high
rate buffer" and the other as "even high rate buffer". They are named after the
real-time interrupt counter (RTI) during which data is loaded into them. One RTI
is 66-2/3 milliseconds long.

The Phase 2 CDS uses a single unloading scheme. For all telemetry
formats, data in the odd buffer is unloaded during even RTIs and the even buffer
is unloaded during odd RTIs.

The PWS can load data into the buffers at three different rates depending
on the mode of the instrument. In mode 1, data is loaded at 100.8 Kbps, in
mode 2 at 806.4 Kbps and in mode 3 at 12.6 Kst. The CDS picks up the data
at different rates depending on the rate of each telemetry format. For Phase 2
there are four possible rates (See Table A2.11.9).

_Each buffer is 6720 bits long; however, the CDS does not accept the last
320 bits. The PWS instrument can, and on some occasions does, send 6720
bits to each buffer but CDS only accepts the first 6400 bits.
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The buffer address where the data is to be written resets to the beginning
of the buffer every RTI. The CDS reads a maximum of 6400 bits at a time,
always starting at the beginning of the buffer.

In addition to the above, the spacecraft clock which appears in the
header portion of every telemetry frame is ahead by one frame time relative to
the observation time for the PWS’instrument.

The above condition creates twelve combinations of PWS and CDS
rates. Table A2.11.9 summarizes all possible combinations, all lengths are in

bits.
Table A2.11.9: PWS Data Formats/Rates
Telenetry [ Frame [ PV TLM PV6 Description |
For nat Tine | in TLM| Frane Mbde |
LPW RTI 1728 5120 1: 6720 | 1st 1728 picked up next RITI
2: 53760 | 1st 1728 picked up next RTI )
3: 840 | 1st 1728 picked up next RTI, 1st 840 are valid]|
MPW RTI 512 1920 1. 6720 Ist 512 picked up next RII
2: 53760 | 1st 512 picked up next RITI
3: 840 | 1st 512 picked up next RTI |
MPP RTI 1280 1920 1: 6720 | 1Ist 1280 picked up next RII
2: 53760 | 1st 1280 picked up next RTI )
3: 840 | 1st 1280 picked up next RTI, 1st 840 are valid]|
HPW RTT 6304 7680 I 6720 | Ist 6304 pi cked up next RII
2: 53760 | 1st 6304 picked up next RTI )
3: 840 | 1st 6304 picked up next RTI, 1st 840 are valid]|

Each byte of waveform survey data consists of two 4-bit waveform samples.
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PWS LPW Wideband Packets.

) The schematic of a PWS Medium Rate PWS (LPV\F/)Veacket is shown in
Figure A2.11.1A. Four sub-packets are placed in each L frame. The four
sub-packets are logically concatenated to form a logical LPW PWS data packet
of 1728 bits or 432 4-bit’data units. (See Table 10A for the data pick-up offsets
of the sub-packets within the LPW frame).

| W deband Wavef orm Recei ver Data

Bi t s/ packet | 432

Descri ption I| A2.11.2.2

A2.11.1A1

A2.11.1A.2

A2.11.2

|
Data O f set | 0 |
|
I

Figure A2.11.1A. PWS LPW Packet

PWS LPW Packet Synchronicity. Within the PWS LPW packet, there will exist
no synchronism.

Wideband Waveform Receiver Data. This section contains data from the
Wideband Waveform Receiver consisting of 432 words of 4 bits each and is of
three gossmle txpes. It can be data in the 5 Hz to 1 KHz range (outputting data
at12. Kbps&, the 50 Hz to 10 KHz range (outputting data at 100.8 Kbps), or the
50 Hz to 80 KHz range (outputting data at 806.4 Kbps). The data contents are
determined from the status bits In the LPW packet.” These status bits are
described in A2.11.1.2. All data is buffered by the CDS, placed into the data
stream, with excess bits being discarded.

PWS MPW Packet

) The schematic of a PWS Medium Rate PWS (MPW) packet is shown in
Figure A2.11.2. 1 packet is placed in each MPW frame.

Title || W deband Vavef or m Receil ver Dat a ||
Data O f set | 0 |
Bi t s/ packet ‘ 512 ‘

Descri pti on

A2.11.2.2
Figure A2.11.2. PWS MPW Packet




A2.11.2.1

A2.11.2.2

A2.11.3

A2.11.4

Title Wdeband Vavef orm Recel ver Dat a

Dat a 0
O f set

Bits/ 6304
acket

A2.11.4.1

A2.11.4.2

A2.11.5
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PWS MPW Packet Synchronicity. Within the PWS MPW packet, there will exist
no synchronism.

Wideband Waveform Receiver Data. This section contains data from the
Wideband Waveform Receiver consisting of 128 words of 4 bits each, and is of
three gossmle types. It can be data in the 5 Hz to 1 KHz range (outputting data
at 12.6 kbps), the 50 Hz to 10 KHz range goutputtlng data at 100.8 Kbps), or the
50 Hz to 80 KHz range goutputtlr_lg data at 806.4 kbps). The data conténts are
determined from the status bits in the LPW packet, described in A2.11.1.2. All
gata |sdbgffered by the CDS, placed into the data stream, with excess bits being
iscarded.

PWS XPW Packet

DELETED FOR PHASE 2
PWS HPW Packet

) The schematic of a PWS High Rate PWS (HPW) packet is shown in
Figure A2.11.4. 1 packet is placed in each HPW frame.

scription A2.11.4.2

Figure A2.11.4. PWS HPW Packet

PWS HPW Packet Synchronicity. Within the PWS HPW packet, there will exist
no synchronism.

Wideband Waveform Receiver Data. This section contains data from the
Wideband Waveform Receiver consisting of 1576 words of 4 bits each, and is
of two possible types. It can be data in the 50 Hz to 10 KHz range (outputtin
data at 100.8 kbps), or the 50 Hz to 80 KHz ran%e (outputting data at 806.
kbps). The data contents are determined from the status bits in the LPW
packet, described in A2.11.1.2. All data is buffered by the CDS, placed into the
data stream, with excess bits being discarded.

PWS PW4 Packet
DELCETED FOR PHASE 2
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PWS PWS8 Packet

DELETED FOR PHASE 2

PWS MPP Packet

) The schematic of a PWS Medium rate PWS (MPP) packet is shown in
Figure A2.11.7. A single packet is placed in each MPP frame.

Title |I W deband Wavef or m Recel ver Dafa |

Dat a 0
O f set

Bits/ 1280
packet

Descri ption A2.11.7.2

A2.11.7.1

A2.11.7.2

A2.11.8

A2.11.9

Figure A2.11.7. PWS MPP Packet

PWS MPP Packet Synchronicity. Within the PWS/MPP packet, there will exist
no synchronism.

Wideband Waveform Receiver Data. This section contains data from the
Wideband Waveform Receiver consisting of 320 words of 4 bits each, and is of
three possible types. It can be data in the 5 Hz to 1 KHz range (outputting data
at 100.8 Kb 83' The data contents are determined from the status bits in the
LPW packet, described in A2.11.1.2. All data is buffered by the CDS, placed
into the data stream, with excess bits being discharged.

PWS HCJ Packet

DELETED FOR PHASE 2

PWS HPJ Packet

DELETED FOR PHASE 2
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A2.12 SOLID STATE IMAGING SUBSYSTEM TELEMETRY

This/paragra h describes the format and content of the SSI output, both
to the LPW/LNR data stream via the Data System Bus and to the DBUM via the
high rate interface.

A2.12.1 SSILPW/LNR Packet. The schematic of this packet is shown in Figure A2.12.1.
Three identical SSTLPW/LNR packets are placed in each frame, 96 bits per

frame.
_ _ 2 1/ 3 Second
Title St andard _Housekeepi ng | magi ng
Dat a Housekeepi ng Dat a
Data O f set 0 16
Bi t s/ packet 16 16
Descri ption A2.12.1.2 A2.12.1.3

Figure A2.12.1 SSI LPW/LNR Packet

A2.12.1.1 Instrument Synchronicity. Within the SSI LPW/LNR ‘?acket, there will exist two
major synchronisms telative to the SCLK. The relationship of the
Synchronization Index's to MOD 91 count is shown in Table A2.12.1.

Table A2.12.1 Relationship of SI's to MOD 91

St andar d
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Table A2.12.1 Relationship of SI's to MOD 91

2 1/ 3 Second
| ragi ng SI MOD 91

O~

., 15, 22, 29, 36, 43, 50, 57. 64, 71, 78, 85

10, 17, 24, 31, 38, 45, 52, 59, 66, 73, 80, 87
11, 18, 25, 32, 39, 46, 53, 60, 67, 74, 81, 88
12, 19, 26, 33, 40, 47, 54, 61, 68, 75, 82, 89
13, 20, 27, 34, 41, 48, 55, 62, 69, 76, 83, 90

A2.12.1.2 SSI Standard Housekeeping Data. The SSI Standard Housekeeplng Data section
contains 26 data words which are commutated into the first two (of four) data
bytes in each LPW/LNR Frame, as shown in Table A2.12.2. The contents of the
SSI Housekeeping Data words are shown in Table A2.12.3. The
subcommutated housekeeping data is shown in Table A2.12.4.

Table A2.12.2 SSI Standard Housekeeping vs. SI(MSB is bit 1)

OUIRWNRO
O0hWNEO

St andar d

| ragi ng Sl Byte 1 Byte 2
0 Data Wrd 1 Data Wrd 2
1 Data Wrd 3 Data Wrd 4
2 Data Wrd 5 Data Wrd 6
3 Data Word 7 Data Wrd 8
4 Data Wrd 9 Data Wrd 10
5 Data Word 11 Data Wrd 12
6 Data Wwrd 13 Data Wrd 14
7 Data Word 15 Data Wrd 16
8 Data Word 17 Data Wrd 18
9 Data Word 19 Data Wrd 20
10 Data Word 21 Data Word 22
11 Data Word 23 Data Wrd 24
12 Data Wwrd 25 Data Wrd 26

Table A2.12.3 SSI Housekeeping Data (MSB is bit 1)

Bit(s) Measur enent Content s
--------- | 1-8[ subcommutated data |

| 1121 3[4]5[6] 78] SSI Housekeeping Data Wrd 1

-------- - |18 pro ramred nenor y DN of word addressed by
rd
r eadout r eadout

| 11 2] 3[ 4] 5] 6] 7] 8 SSI Housekeepi ng Data Wrd 2
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Table A2.12.3 SSI Housekeeping Data (MSB is bit 1)

Bit(s) Measur enment Content s
---------------- T Tengineering sanpl e O=nor mal
node 1=pr ogr anmed
-------------- 2 | spare
------------ 3 [Tight fTood internal |O=enabl ed
di sabl e 1=di sabl ed
---------- Z[Tight fTood status 2=0TT
=on
----- 5- 8| programmed. engr ng 0000=word ©6
channel: if engrng |0001=word 7
sanpl e node is ) 0010=word 8
progranned, data in [00l1l=word 9
words 6 through 21 0100=word 10
are replaced with 16 | 0101=word 11
sanpl es of the 0110=word 12
i ndi cated nmeasurenent | 0111=word 13
1000=word 14
1001=word 15
1010=word 16
1011=word 17
1100=word 18
1101=word 19
1110=word 20
|l 1111=word 21
1121 314]5[6]7[8] SSI Housekeeping Data Wrd 3
--------- 1-8]engineering start 0-129 RT
| tine
| 11 2T 3[4] 5[ 6] 7T8] SSI Housekeeping Data Wrd 4

bus parity error no error detected

det ect ed

%error det ect ed

state vector coniro
program | i nks

State vector control
program nenory st at us

ROM
=RAM

state vector control ;scratchpad T
scrat chpad st at us =scrat chpad 2

=error detected

=no error detected
=error detected

unr ecogni zed cnd
det ect ed

=no error detecied

secondary scratchpad
=error detected

error

g NN o o N W N H

=no error detected

rimary scrat chpad
b y P =error detected

error " (SP1)

0
1
0
1
0
1
2
timng sync error gzno error detected
0
1
0
1
0
1

1121 314]5]6]7[8] SSI Housekeeping Data Wrd 5
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Bit(s)

Measur ement
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Content s

| IT-8] 1T nput_current

[0 to 512 ma rns

SSI

Housekeepi ng

Data Wrd 6

| 1=8[¥50 Vdc

[0 to

61 Vdc

SS

Housekeepi ng

Data Wrd 7

| 1=8[+15 Vdc

[0 to

22 Vdc

SSI

Housekeepi ng

Data Wrd 8

| 1=8[=15 Vdc

[0 to

-22 Vdc

SSI

Housekeepi ng

Data Wrd 9

| 1=8]+10_Vdc

[0 to

16 _Vdc

SS

Housekeepi ng

Data Wrd 10

| 1=8[+5 Vvdc

[0 to

10 Vvdc

SSI

Housekeepi ng

Data Wrd 11

| 1=8[=5 Vdc

[0 to

-10 Vvdc

SSI

Housekeepi ng

Data Wrd 12

| 1-8] CCD heater voltage

[0 to

14 Vdc

SS

Housekeepi ng

Data Wrd 13

| 1=8] CCD tenperature,

Tinel-9/7.2to -1272.5 deg. C

SSI

Housekeepi ng

Data Wrd 14

| 1-8] baseline correction volts [-7.5 to +/.5 VdcC

SSI

Housekeepi ng

Data Wrd 15
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Table A2.12.3 SSI Housekeeping Data (MSB is bit 1)
Bit(s) Measur enent Contents

--------- | 1-B[ADC reference volts [0 to -15.3 Vdc

|&I2|3|1|5|6|7|g| SSI Housekeepi ng Data Word 16

_________ | 1=8[ VDD [0 to 42.6 Vdc

|&I2I3I1I5I6I7I%I SSI Housekeepi ng Data Wrd 17

_________ | 1-8] VREF [0 tTo 42.6 Vdc

|&I2I3IZ|5|6|7IEI SSI Housekeepi ng Data Wrd 18

_________ | 1=8[ CCD tenp, coarse [+55 1o -150 deqgrees C I

|&I2|3|1|5|6|7|g| SSI Housekeepi ng Data Word 19

--------- | 1-8[ positive clock volts O to +15.2 Vdc

|&I2I3I1I5I6I7I%I SSI Housekeepi ng Data Wrd 20

--------- | 1-8[negative clock vol'ts [O to -3Z.0 Vdc

|&I2I3IZ|5|6|7IEI SSI Housekeepi ng Data Word 21

| --------- ‘1-8 picture count I NCrenent s every non-

zer o exposure and dark
|&I2I3IZ|5|6|7IEI SSI Housekeepi ng Data Word 22

current calibration

--------- | 1=8[ 1 mage paraneters I [ cnd echo of image param |
|&I2|3|1|5|6|7|g| SSI Housekeepi ng Data Word 23
--------- | 1=8[1 mage paraneters 2 [ cnd echo of inmage param |

|&|2|3|1|5|6|7IEI SSI Housekeepi ng Data Wrd 24
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Table A2.12.3 SSI Housekeeping Data (MSB is bit 1)

Bit(s) Measur enment Content s
------------- | 1- 31T magi ng node 000=60-273"s
010=8-2/3 s
100=30-1/3 s
101=15-1/6 s
110=2-1/3 s
--------- 4 1Tong exposure cycle O=cycle 1
l=cycle 2
------- conpr essi on node O=rate controllTed
1=i nfornati on preserving
----- 6 |1 mage conpressor O=conpressor out
l=conpressor in
-- | 7-8]lgaln 00=gain 1
Ol=gain 2
10=gain 3
S l1=qgain 4
[I12[3[4]5[6][7|8 SSI Housekeeping Data Wrd 25
---------------- T Jmenory wite protect [O=wite protect off
l=wite protect on
-------------- 2 |paralTel clock state |0O=nornma
1=i nverted
------------ 3 |watchdog tiner O=not tri pped
1=t ri pped
---------- 4 | bl'em sh protection gzoff
=on
------ o-/lactual filter position O through 7
posi ti on
) - - 8 |filter pstn parity odd parity
112 3[4]5[6] 78] SSI Housekeeping Data Wrd 26
Table A2.12.4 SSI Subcommutated Housekeeping Data (MSB is bit 1)
Bit(s) Measur enent Cont ent s
--------- 1-8] M5 byte progranmed
| nenory word addr ess
|&|2|3|Z|5I6|7|g| MODO1=0 Subcomut ated SSI Housekeeping Data Wrd 1

|l 3

[S byte progranmed
menory wor d addr ess

|&|2|3|Z|5|6|7|b| MOD91=13 Subcommut at ed SSI Housekeepi ng Data Wrd 1
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Subcomut at ed Housekeeping Data (MSB is bit 1)

Bit(s) Measur enent Cont ent s
1-4Tparity error_ count count of parity errors
5-8] unrecogni zed cnd count of unrecogni zed
count conmands
MOD91=26 Subcommut ated SSI Housekeeping Data Wrd 1
1-8] M5 byte SSI transter [Ms byte, nunber of Dbytes
coun recei ved from CDS
MODO1=39 Subcommut at ed SSI Housekeeping Data Wrd 1
1-8] LS byte SSI transfer LS byte, nunber of bytes
coun recei ved from CDS
MODO1=52 Subconmut at ed SSI Housekeepi ng Data Wrd 1
1-8]primary program result of ROM checksum
menory checksum ( ROM
MOD91=65 Subcommut at ed SSI Housekeeping Data Wrd 1
1-8 secondarK program result of RAM checksum
menory checksum ( RAM

MODO1=78 Subcomrut at ed SSI

Housekeepi ng Data Wrd 1

A2.12.1.3 SSI 2 1/3 Second Imaging Housekeeping Data. When the SSl is in the 2 1/3
Second Imaging mode (word 25, bits 1-2=11), the SSI 2 1/3 Second Imagin
Housekeeping Data section contains 5 data words (from Table A2.12.3) whic
are commutated into the second two (of four) data bytes in each LRS Frame, as
shown in Table A2.12.5. When the SSI is not in the 2 1/3 Second Imaging
'mOdI'ed the SSI 2 1/3 Second Imaging Housekeeping Data section contents are
invalid.

Table A2.12.5 SSI 2 1/3 Second Imaging Housekeeping vs. SI(MSB is bit 1)

2 1/ 3, Second
Lmagi ng_SI Byte 3 Byte 4

0 Data Word 22 Data Wrd 23

1 Data Word 24 Data Wrd 25

2 Data Word 26 spare

3 spare spare

4 Data Word 22 Data Wrd 23

5 Data Wrd 24 Data Wrd 25

6 Data Wrd 26 spare
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A2.12.1.4 Telemetry Mode Changes. Upon the application of system power, SSI shall
assume a valid imaging mode, with the microprocessor configured to ROM
program and scratchpad memor¥ one. The SSI shall inhibit shuttering, filter
wheel stepping, and insure that the shutter is closed until valid commandin
takes place. "Upon the removal of system power, the SSI shall preven
shuttering, filter wheel stepping, and” insure that the shutter is closed.
Commanded t_e-lemetgl mode changes shall be processed every RTI.
Telemetry imaging mode changes shall occur at the beginning of a RIM.

A2.12.2 SSI67.2 Kbps XCM Packet.

DELETED FOR PHASE 2

A2.12.2A SSI167.2 Kbps XED Packet.

DELETED FOR PHASE 2

A2.12.3 SSI 115.2 Kbps Standard Imaging Packet. The schematic of this packet is
shown in Figure AZ2.12.4. One SSI 115.2 kbps standard imaging packet is
divided among 910 115.2 kbps frames (one image line per frame?.

_ FiTl mage Data Section

Title Dat a

Data O f set 0 693440

Bi t s/ packet ~ 693440 - 5043200

(l'ines 0-109) (l'ines 110-909)

Descri ption A2.12.3.2 A2.12.3.4

A2.12.3.1

A2.12.3.2

A2.12.3.3
A2.12.3.4

Figure A2.12.4 SSI 115.2 Kbps Packet

Instrument Synchronicity. Within the SSI 115.2 kbps standard imaging packet,
there will exiSt no major synchronism relative to the SCLK.

Fill Data. This section contains fill data composed of data already present in the
dafa buffers.

Deleted

Image Data Section. This section contains standard imaging. Each 6304 bits of
data makes up one line of an image. Each 8 bits of data corresponds to one
pixel of the image.




GLL-3-280 Rev. D, Appendix D (PHASE 2)

A2.12.3.5 Extended Exposure Mode. In the Extended Exposure Mode, two packets of
Image_data are required for each image. The first packet will contain data as
specified before, but the first packet's ]ma(];e data will not be valid (i.e. it will
contain fill data), and the image data will all be present in the second packet's
image data area.

A2.12.4 SSI 115.2 Kbps Compressed Imaging Packet. The schematic of this packet is
shown in Figure Kz.f)Z.G. One 5.2 kbps compressed imaging packet is
divided among 910 115.2 kbps frames (two image lines per frame).

Last |ine First line Subsequent Last |ine |First Tine | | Subsequent |

Title |of previous Fill of inage Fill | mage Lines| of |nage Fill | of Inmage | Fill | I mage Lines|

i mage 2 Dat a 1 Dat a Section 1 1 Data | 2 | Data | Section 2 |

B(a;a 0 3104 346720 349824 353024 2871424 2871424 i 3215040 i 3218144 i 3221344 i

set

Bits/ 3104 343616 3104 3200 2515296 3104 343616 I 3104 I 3200 I 2515296 I

Packet (line 0) (Iﬁfstlihglef (55) (lngtlihglef (56-454) (455) (I?)?llPﬁlef |I (510) %(I%?tl?ﬁlef |I (511-909) |I

0- 54) 55) 455-509) | | 510) | |

De_scri A2.12. 4.4 A2.12.4.2 A2.12. 4.4 A2.12.4.2 A2.12. 4.4 A2.12. 4.4 A2.12. 4.5 i A2.12. 4.7 I A2.12.4.5 I A2.12. 4.7 i

ption

A2.12.4.1

A2.12.4.2

A2.12.4.3
A2.12.4.4

A2.12.4.5

A2.12.4.6

Figure A2.12.6 SSI 115.2 kbps Compressed Imaging Packet

Instrument Synchronicity. Within the SSI 115.2 kbps comﬁa_ressed imaging
packet, there will exist n0 major synchronism relative to the SCLK.

Fill Data. This section contains fill data composed of data already present in the
dafa buffers.

Deleted

Image Data Section #1. This section contains compressed imaging. Each
115.2 kbps frame of |ma?|ng data contains 2 sets of compressed image data
2592 bits) and Reed-Solomon parity symbols (512 bits), and filler data (96
its). Each of the sets of compressed image data and Reed-Solomon parity
symbols is as described in paragraph A2.12.2.5 and A2.12.2.6. Because_ of
%:_ompressed line timing delays, each line of each image is delayed one line
ime.

Fill Data. This section contains fill data composed of data already present in the
data buffers.

Deleted



A2.12.4.7

A2.12.4.8

A2.12.5
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Image Data Section #2. This section contains compressed imaging. Each
115.2 kbps frame of |ma?|ng data contains 2 sets of compressed image data
2592 bits) and Reed-Solomon parity symbols (512 bits), and filler data (96
its). Each of the sets of compressed image data and Reed-Solomon parity
symbols is as described in paragraph A2.12.2.5 and A2.12.2.6. Because, of
compressed line timing delays, each line of each image is delayed one line
tlmek, ttamd the last line of each packet is delayed until the start of the following
packet.

Extended Exposure Mode. In the Extended Exposure Mode, two groups of
image data are required for each image. The first gfroup will contain data as
specified before, but the first group’'s image data will not be valid (i.e. it will
contain fill data), and the image data will all be present in the second group's
image data area.

SSI 403.2 Kbps Compressed Imaging Packet. The schematic of this packet is
shown in Figure A2 fJZ 8. One Sgl 2(%32 kbps compressed imaging packet is

divided among 7280 403.2 kbps frames.

Title

Start
Bi t

Sto
Bitp

I mage ' mage I mage [ mage I mage [ mage | mage
#lg #29 #3g #4g #5g #6g #7g

1 3228161| 6456321| 9684481 | 12912641| 16140801| 19368961

3228160| 6456320( 9684480| 12912640| 16140800| 19368960( 22597120

Figure A2.12.8 SSI 403.2 kbps Compressed Imaging Packet

Seven images are in each packet. The relationship between the start of each
image, and the SCLK is shown in Table A2.12.4.

Table A2.12.6 Relationship of MOD 91 to start of Image

| mage Start MOD 91
| mage #1 0
| mage #2 13
| mage #3 26
| mage #4 39
| mage #5 52
| mage #6 65
| mage #7 78



_ [ast T1ne FiTT mage Data Section
Title of previous Dat a
mage
Bi t s/ i nmage 3104 744960 ~ 2480096
(l'ine 0) (lI'i nes 1-240) (l'ines 241-1039)
Descri ption A2.12.5.4 A2.12.5.2 A2.12.5.4

A2.12.5.1

A2.12.5.2

A2.12.5.3
A2.12.5.4

A2.12.5.5
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The format of each image is shown in Figure A2.12.9.

Figure A2.12.9 SSI 403.2 kbps Image Area

Instrument Synchronicity. Within the SSI 403.2 kbps standard imaging packet,
there will exiSt no major synchronism relative to the SCLK.

Fill Data. This section contains fill data composed of data already present in the
dafa buffers.

Deleted

Image Data Section. This section contains compressed imaging. Each 3104
bits of data contains 2592 bits of compressed image data and 512 bits of
Reed-Solomon parity symbols. Each of the sets of compressed image data and
Reed-Solomon parity symbols is as described in paragraph A2.12.2.5 and
A2.12.2.6. Because of delays in compressed line timing, the last line of each
image is delayed until the start of the following Image Area.

Extended Exposure Mode. In the Extended Exposure Mode, two groups of
Image data are required for each image. The first group will contain data as
specified before, but the first group's image data will not be valid (i.e. it will
contain fill data), and the image data will all be present in the second group's
image data area.




A2.12.6SSI

Title

Start
Bi t

Stop
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806.4 Kbps Standard Imaging Packet. The schematic of this packet is shown in
igure 1211, ne 4 kbps standard imaging packet is divided
among 7280 806.4 kbps frames.

6656000

Bi t

Seven images are in each
and the SCLK is shown in Table

A2.12.6.1

A2.12.6.2

A2.12.6.3

A2.12.6.4

A2.12.6.5

I mage I mage I mage I mage I mage I mage I 'mage
#1g #29 #3g #49 #5g #6g #7g

1 6656001 | 13312001| 19968001| 26624001| 33280001 39936001

13312000 19968000| 26624000 33280000( 39936000( 46592000

Figure A2.12.11 SSI 806.4 kbps Standard Imaging Packet

ggigez The relationship between the start of each image,

The format of each image is shown in Figure A2.12.12.

_ FiTl 'mage Data Section
Title Dat a
Bi ts/i mage 1536000 ~ 5120000
('t nes 0-239) (I'i nes 240-1039)
Descri ption A2.12.6.2 A2.12.6.4

Figure A2.12.12 SSI 806.4 kbps Image Area

Instrument Synchronicity. Within the SSI 806.4 kbps standard imaging packet,
there will exiSt no major synchronism relative to the SCLK.

Fill Data. This section contains fill data composed of data already present in the
data buffers.

Deleted

Image Data Section. This section contains standard imaging. Each 6400 bits of
data makes up one line of an image. Each 8 bits of image data makes up one
pixel of image data.

Extended Exposure Mode. In the Extended Exposure Mode, two groups of
Image data are required for each image. The first group will contain data as
specified before, but the first groups image data will not be valid (i.e. it will
contain fill data), and the image data will all be present in the second groups
image data area.
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A2.12.7SSI1806.4 Kbps Averaged Imaging Packet. The schematic of this packet is shown in
igure A2.12.14. One 4 kbps averaged imaging packet is divided
among 7280 806.4 kbps frames.

Title 26 Averaged Tnages
Data O f set 0
Bi t s/ packet 46592000

Figure A2.12.14 SSI 806.4 kbps Averaged Imaging Packet

) Twenty six images are in each packet. The relationship between the start of each
image, and the SCLK'is shown in Table A2.12.6.

Table A2.12.7. SCLK vs. Image Start

| rage Start MOD91
1 0
2 4
3 7
4 11
5 14
6 18
7 21
8 25
9 28
10 32
11 35
12 39
13 42
14 46
15 49
16 53
17 56
18 60
19 63
20 67
21 70
22 74
23 77
24 81
25 84
26 88

The format of each odd image is shown in Figure A2.12.15, and
the format of each even image is shown in Figure A2.12.16.



, FiTl mage Data Section Fil
Title Dat a Dat a
Bi ts/image . 512000 - 1280000 ~ 256000
(l'ines 0-159) (l'i nes 160-559) (11 nes 560-639)
Description| A2.12.7.2 A2.12.7.4 A2.12.7.2

, Fill mage Data Section
Title Dat a
Bi ts/i mage . 256000 . 1280000
(l'ines 0-79) (l'ines 80-479)
Descri ption A2.12.7.2 A2.12.7.4

A2.12.7.1

A2.12.7.2

A2.12.7.3

A2.12.7.4

A2.12.7.5
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Figure A2.12.15 SSI 806.4 kbps Averaged Image Area (odd image)

Figure A2.12.16 SSI 806.4 kbps Averaged Image Area (even image)

Instrument Synchronicity. Within the SSI 806.4 kbps averaged imaging packet,
there will exiSt no major synchronism relative to the SCLK.

Fill Data. This section contains fill data composed of data already present in the
dafa buffers.

Deleted

Image Data Section. This section contains standard imaging. Each 3200 bits of
data makes up one line of an image. Each 8 bits of image data makes up one
pixel of image data.

Extended Exposure Mode. In the Extended Exposure Mode, two groups of
Image_ data are required for each image. The first group will contain data as
specified before, but the first groups image data will not be valid (i.e. it will
contain fill data), and the image data will all be present in the second groups
image data area.
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A2.13 ULTRAVIOLET SPECTROMETER SUBSYSTEM TELEMETRY

These paragraphs describe the format and content of the UVS output.

A2.13.1 UVS Packet. The schematic of the UVS packet is shown in Figure A2.13.1. 6.5
LPW/LNR/LPU frames are required to transport 1 UVS packet (scan).

- - ----- 4368 Bits (546 Bytes) - - - - - - -

Title Sync Code [S)tglt Lgl Anal og Eng. WS Sci. Data
Dat a of f set 0 56 80 144

Bi t s/ packet 56 24 64 4224
Descri ption A2.13.3 A2.13. 4 A2.13.5 A2.13.6

Figure A2.13.1. UVS Packet (scan)

A2.13.2 Instrument S¥nchronicit)4. There are 14 UVS packets (s_canlsj)\}Jer RIM. The first
: rame of each RIM is all zero's. The first UVS data scan then
starts in the second frame, and the 14th UVS data scan is truncated by one
LPW/LNR/LPU frame. The relatlonsh|8 between the start of the UVS packet
and the Synchronization Index and SCLK is shown in Table A2.13.1. The

length of the scan (4-1/3 sec) is chosen to coincide with the NIMS scan.

Table A2.13.1 UVS packet start vs. SCLK
Bit 1 of UVS packet within packet position in LPWLNR LPU franes
SI MDD 91 Byt e

1 1 1
2 7 43
3 14 1
4 20 43
) 27 1
6 33 43
7 40 1
8 46 43
9 53 1
10 99 43
11 66 1
12 72 43
13 79 1
14 85 43

=]

A2.13.3 Sync Code. The contents of the sync code section are 7 bytes of sync words.
Eachbyteisa 1111 1111. Y Y Y
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A2.13.4 Di_gital Status. The contents of the digital status section are shown in Table

Table A2.13.2 UVS Digital Status (MSB is bit 1)
Bit(s) Measur enent

Content s

|1-8IStart|ng wavel ength  [wavel ength 0-255

|
|&|2|3|Z|5|6|7|g| UVS Byte #8

1 [F-detector status 2 = oft
= on
Z | N\Fdetector status 0 = off
1 =on
3 | Gdetector status 0 = off
1l =on
4| F-detector high 0 = on
vol t age status 1 = off
5 | NNdetector high 0 = on
vol t age st atus 1l = off
6 | G detector high 0 = on
vol t age st at us 1 = off
7-8|Tntegration tine 00= short (approx. Z ns)
01= I on approx. 6 ns)
10= short (approx. 1 ns)
11= long (@approx. 4 ns)
| IT2T 31415161 71 8] WS Byte #9
T TWavel ength scan 0 = scan grating
1 =fix grating
| Z-3[WWavel'ength nonitored [00= first position nonitored|
| | | (or scanning if node=0) |
01= second position
noni t ored _
| | | 10= third position nonitored|
11= fourth position
noni t or ed
| 4 TGating [0 = nmotor control grating #1
1 = notor control grating #2
5 | M<cro-P control 0 = (cold start) UVS not
under m croprocessor
contr ol _
1 = WS under m cro-
processor contro
6 |Detectors high vol- 0 = HV on for selected
| tage state channel
[ | | | | |1 = HV off for all channels |
7 |stimlTanp status 0 =oft
1 = on
8 |Tinb override/ 0 = override off
| sensor_ st atus 1 = override on
| I 21 3141 51 6] 7T 3| WS Byte #10
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A2.13.5 Analog Engineering Status. The contents of the analog engineering status
section are shown in Table A2.13.3

Table A2.13.3 UVS Analog Engineering Status

Byte Measur enent
11 | ow vol tage +10 v
12 | ow vol tage +5 v
13 hi gh voltage F
14 hi gh vol tage N
15 hi gh voltage G
16 Io%;lcte erature
17 defector tenperature
18 li b sensor
A2.13.6 UVS Science Data. The N and G channels consist of 8 bit linear count data.

The F channelis a 15 bit data word log compressed to 8 bit count data. The
algorlthms for the data compression and reconstruction are show in Figure
AZ.13.2. The science data for one UVS packet (scan) consists of 528 (8 bit)
bytes read consecutively, beginning with byte 19 bit 1 of the Packet (scan).
Each 4-1/3 sec. packet scanfcontalns data from one sensor only (N, G, or F).
The engineering parameter, Table A2.13.2 byte 9, bits 1-3, at thé beginning of
each packet (scan) tells which sensor is active during that scan.

Conpr essi on
VBB N LB VB X C LB
1 5]  --------- > 1 415 8]
Bl nary 1 nput_ word _ UVS data word
N=0 to 32,767 X=4 bit power of 2 exponent
C=4 bit fraction (1 bit hidden)
Algorithm for N=0 X=C=0
for N>O X=I nteger [I 092 (N) +1]
(5-x) 4
C=Integer [(N)(2) -2 ]
Deconpr essi on
X C N
| T 415 g « ------- > 1 15|
UVS data word 2] nar;/( | nput word
. 4 (X-5) (%-6)
Alorithm N=Integer [(C+2)(2) +(2) ]

Figure A2.13.2
UVS compression/decompression Process
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A2.13.7 Telemetry Mode Changes. Upon application of system power, UVS shall
automatically configure itself to an operational mode identical to paragraph
A2.13.1. All data shall be valid, but not sychronized to RTI or RIM. The 4-1/3
sec. packet fscan) can start at any byte boundary within any MOD 91 count,
therefore table A2.13.1 does not apply during POR(power on reset).
Commanded telemetry mode changes are processed every RIM. Mode
cerlliiAnges data update shall occur one LPW/LNR/LPU frame after’the start of a
A2.14 RELAY RADIO HARDWARE
DELETED FOR PHASE 2
A2.15 OPEN ITEMS AND TBD'S.
_All TBD items in this document are listed in Table A2.15.1. All known
open items are listed in Table A2.15.2.
Table A2.15.1. GLL-3-280 TBD Items
PAGE= I DENIT FI CATT ON I TEM RESPONSI BLE RE%I RED
ENG NEER CLOSURE
DATE
A2.2.14.2.2 Phase 2 Vari abl e Unassi gned
Packet Definitions
SSI Packet Fornmats| Unassigned
for HWA,L HCA H S
TDM TLM
NI M5 Packet Unassi gned
Formats for LNR
& LPU TDM TLM
Table A2.15.2. GLL-3-280 Open Items
PAGE | TDENTTFT CATTON [TEM RESPONSI BLE RI:%I RED
ENG NEER CLDA%JEE

NONE




G.L-3-280 Rev.

D, Appendi x D (PHASE 2)

PHASE 2 REVISION PAGE

ECRs
| ncor por at ed

Revi si on Dat e Conment s
Change 1 8 March 1994 | 35557 PHASE 2 - Rev. A
(was Chg 3) of Appendi x C
Change 2 21 Decenber 94| 35557, 35565, 35566, PHASE 2 dat e
(was Chg 4) 35567, 35581, 35582, Speci fications -

35587, 35593 Appendi x D
Revi sion D 15 Aug 1995 35607, 35611, 35614, PHASE 2 - New

35615, 35624

Appendi x D




	GLL Docs HomePage
	What's New
	000: Proj. Docs-Plans/Policies
	100: Miss. Plans & Profiles
	200: Orbiter Docs
	300: Software Docs
	400: Test & Ops Hardware
	500: Mission Ops & Eng. Docs
	600: Ground SW Docs
	700: MCCC/TDS Support & Ops

	205_3-280 Telem Measurements
	Appen A - TOC
	Appen A - Figures List
	Appen A - Tables List
	Change Page


