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1. INTRODUCTION

The following documents are referenced herein as AD(n) :-

AD(1)
SOHO AOCS ACU Software User Requirements Definition
SH-BAE-RS-632 

AD(2)
Telemetry Packet Standard
SH-MAT-SR-OO-TM

AD(3)
SOHO AOCS ACU Block Telecommand Requirements Definition
SH-BAE-DS-637

Where this document places requirements on the ACU software those requirements are numbered as TMA.B.C etc. where A.B is the section in which the requirement occurs and C is a sequence number within that section.

Spacecraft Data Base (SDB) Verification Control Numbers (VCNs) are associated with software requirements as follows :-


S/w requirement
VCN


TM1.1

    
32880


TM1.2

    
32881


TM1.3

    
32882


TM1.4

    
32883


TM3.X

    
32884


TM4.1.X

32885


TM4.2.X

32886


TM4.3.X

32887


TM4.4.X

32888

It should be noted that in the cases of VCNs in the range 32880 to 32888 one VCN corresponds to a number of software requirements.

TM1.1

There will be two types of ACU telemetry packet : Type 2, and Type 3. The ACU telemetry type shall be set to an initial default of Type 2 and may be subsequently changed to a new type by execution of block telecommand ABACU104.

Type 2 : 
This packet shall not have repeated data and shall not have sub-commutated data unless such data is explicitly associated with a datation time within the packet. This packet shall be the initial default packet and will be acquired during all normal operational conditions.

Type 3 : 
This packet may contain sub-commutated data or may contain repeated data. It will only be acquired under non-nominal operational conditions such as fault diagnosis or to support operations requiring significant spacecraft ground interaction such as attitude acquisition with the star tracker. There may be more than one packet of type 3.

All packets will consist of 556 words (i.e. 1112 bytes). Each packet will be divided into four blocks which will be acquired by the AOCS RTU in sequence :-


A)
128 words of housekeeping data (words  0  to 127)


B)
150 words of attitude data     (words 128 to 277)


C)
128 words of housekeeping data (words 278 to 405)


D)
150 words of attitude data     (words 406 to 555)

(the indicated usage of the four blocks stated above is specific to the type 2 packet).

AD(2) defines telemetry on a byte basis. All telemetry data fetches from the ACU will be on a word by word basis with the most significant byte of each word corresponding to the first byte acquired by the RTU i.e. the first word of a packet acquired by the RTU will be the most significant byte of word 0 of the packet and will be the first ACU packet telemetry byte in the spacecraft packet : the least significant byte of word 0 will be acquired by the RTU as part of the same 16 bit serial digital telemetry acquisition and will be the second ACU packet telemetry byte in the spacecraft packet.

TM1.2

The initial default allocation of positions of words within packet types is given in the following sections. The allocation of positions of words in telemetry packets shall be capable of dynamic variation.

ACU telemetry packets may be acquired when the ACU is in any mode other than the inactive mode.

TM1.3

Telemetry data words are classified as either immediate or buffered. Immediate words may have real time constraints associated with their acquisition by the AOCS RTU. Buffered words have no such associated timing constraints : any timing requirements for buffered words are met by the use of datation times. Buffered telemetry words shall be acquired by the ACU in the period between two successive assertions of the BCP1 format/broadcast pulse. The second successive BCP1 assertion then initiates acquisition of the buffered packet by the AOCS RTU.

Telemetry words are of the buffered type unless explicitly stated otherwise.

TM1.4

Attitude data (when required in the source packet) shall be derived primarily from the FPSS (assuming that an FPSS is active) with some additional roll data. The FPSS related data shall be derived from FPSS data that is acquired at regular intervals of 100 mS (+/- 5 mS). The first such sample shall be acquired within 100 mS of a BCP1 broadcast/format pulse that initiates the acquisition of buffered telemetry data. The acquisition of FPSS data shall then proceed thereafter at the regular intervals given above.

2. ACU Telemetry Packet Type 1 Default Allocation
No type 1 packet is defined for the SOHO AOCS.

3. ACU Telemetry Packet Type 2 Default Allocation
TM3.X

Requirements for the provision of telemetry data within this section shall be referenced as TM3.A where A is the position of the data word within the packet e.g. the requirement for the word in position 152 shall be TM3.152. These requirements are implicit within this section and are not stated explicitly.

Note that in the following sections one word is defined as 16 bits i.e. as two sequential 8 bit bytes.

Unless otherwise stated buffered words shall only be updated once between successive assertions of the BCP1 broadcast/format pulse. Data that is provided as 32 bit floating point values shall represent a single acquisition of that data i.e. a floating point value shall be acquired, converted into two sixteen bit values, and written into a telemetry buffer rather than a floating point value being acquired, converted into two sixteen bit values, one of which is written into a telemetry buffer, and then the floating point value is acquired again for the conversion of the second sixteen bit value.

The allocation of positions of words in the type 2 ACU telemetry packet is, assuming the use of task schedulers as discussed in Section 4.1.1 of AD(1), as follows :-

Words 0 (first word acquired from packet) to 2

Words 0 to 2 shall be the Local On Board Time (LOBT) at the assertion of the BCP1 format/broadcast pulse that initiates the acquisition of this source packet by the AOCS RTU. They are classed as immediate words. Word 2 shall be the least significant of the three words.

Words 3 to 5

Words 3 to 5 shall be the Local On Board Time (LOBT) at the assertion of the BCP1 format/broadcast pulse prior to the one that initiates the acquisition of this source packet by the AOCS RTU - i.e. the BCP1 assertion that initiates the acquisition by the ACU of the buffered data in this packet. Word 5 shall be the least significant of the three words.

Word 6

Word 6 shall indicate the status of the ACU :

Bit 15 (LS bit) 
: Reflection of parity bit in processor fault register at initialisation.

Bit 14
: Reflection of watchdog timer bit in processor fault register at Initialisation.

Bit 13
: Roll_off_Pointing_flag - 
0 : nominal




1 : non-nominal

Bit 12
 : XAxis_off_Pointing_flag- 
0 : nominal



(FPSS derived)
1 : non-nominal

Bit 11
: 1 - software reset has ocurred


: 0 - software reset has not ocurred.

Bits 6 to 10
: modulo 32 count of non-recoverable errors

Bits 0 to  5
: modulo 64 count of recoverable errors.

Word 6 shall indicate the ACU status at the time given in words 3 to 5.

Bits 12 and 13 shall represent the states of the anomaly flags as defined in AD(1) at the assertion of the BCP1 format/broadcast pulse that initiates the acquisition of buffered data by the ACU. These flags shall be asserted on the detection of an anomaly in roll attitude or sun pointing by control law or sensor processing functions. They shall be cleared during processor initialisation and by block telecommand execution.

Word 7

Value of asynchronous scheduler run counter following the assertion of the BCP1 broadcast/format pulse that initiates the acquisition by the ACU of buffered data.

Word 8

Value of synchronous scheduler run counter following the assertion of the BCP1 broadcast/format pulse that initiates the acquisition by the ACU of buffered data.

Word 9

Processor timer B value following the assertion of the BCP1 format pulse that initiates the acquisition by the ACU of buffered data.

Word 10

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

Bit 0  (MS bit)
:
1 Mode transition in progress

0 No mode transition in progress

Bit 1
:


Bit 2
:
Bits 1 to 4 shall give the currently 

Bit 3
:
commanded mode as set by the 

Bit 4
:
mode relays



Bit 5
:


Bit 6
:
Bits 5 to 8 shall give the currently

Bit 7
:
active mode

Bit 8
:


Bit 9
:
1 - CRP Requested flag set

0 - CRP Requested flag clear



Bit 10
:
Bit 10 shall give the telemetry packet type as

defined by block telecommand ABACU104

(0 = type 2, 1 = type 3)



Bit 11
:
1 - Hx Threshold exceeded

0 - Hx Threshold not exceeded



Bit 12
:
Always 1 - indicates updated telemetry



Bit 13
:


Bit 14
:
Bits 13 to 15 shall give the telemetry packet 

Bit 15  (LS bit)
:
subtype code as set by telecommand ABACU104

Word 11

Last value of checksum calculated for code memory.

If no checksum is available from the code checksum function or if the packet is the first packet acquired following initialisation then the PROM checksum derived during initialisation shall be used.

Word 12

Count of RAM failures found by RAM check task (modulo 65536) as given in section 3.2.8 of AD(1).

Word 13

Roll attitude data word ARD1. This shall be an immediate telemetry word. It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

Word 14

Count of processor fault interrupts during ACU acquisition of buffered data for this packet.

Word 15

Contents of processor fault register at first processor fault interrupt during ACU acquisition of buffered data for this packet. All bits clear if no processor fault interrupt assertion in this packet.

Word 16

Datation counter value at first processor fault interrupt during ACU acquisition of buffered data for this packet. Cleared to zero if no processor fault interrupt assertions during ACU acquisition of this packet.

Word 17

Last block telecommand header word received during ACU acquisition of this packet. Cleared to zero if no block telecommand header word received during ACU acquisition of buffered data for this packet.

Word 18

Last block telecommand data word received during ACU acquisition of this packet. Cleared to zero if no block telecommand data word received during ACU acquisition of buffered data for this packet.

Word 19

Count of block telecommand errors during ACU acquisition of buffered data for this packet.

Word 20

Datation counter value at first block telecommand error during ACU acquisition of this packet. Cleared to zero if no errors occur during ACU acquisition of buffered data for this packet.

Word 21

This word shall be 0000H

Word 22

Start address of memory dump block.

Words 23 to 38

Sixteen word memory dump block. 

Word 39

Data word returned by execution of block telecommand ABACU106 (input/output read).

Words 40 to 55

Error report buffer. This shall be a circular buffer of error reports for this telemetry packet. All non-recoverable and recoverable errors that are not otherwise reported in telemetry shall be reported in this buffer. The buffer shall have eight entries with each entry comprising a pair of words : an error code and the datation counter value when the error was reported. The buffer shall hold the reports for the last eight errors reported during the acquisition of this packet by the ACU. All bits in this buffer shall be cleared at the start of the acquisition of buffered data for this telemetry packet by the ACU.

Errors and error handling are described in section 3.2.9 of AD(1).

Words 56 to 70

Block telecommand execution report buffer. This shall be a sequential buffer of reports of the last fifteen successful executions of block telecommands. The buffer shall have fifteen entries with each entry comprising the header word of the block telecommand executed. The contents of this buffer shall be set to a default state of all bits clear by SWS initialisation.

Words 71 to 80 

Block telecommand exception report buffer. This shall be a sequential buffer of reports of the last ten block telecommands that were not acknowledged as correct (at either acquisition time or at execution time). The buffer shall have ten entries and shall be cleared as part of SWS initialisation. The entries in the buffer shall have the following format :-

Bits 0 (MS bit) to 3
:
Destination field of header word

Bits 4 to 8
:
Command type field of header word

Bits 9 to 11
:
0

Bit 12
:
1 = Data field error

Bit 13
:
1 = Destination field error

Bit 14
:
1 = Identifier field error

Bit 15 (LS bit)
:
1 = Block length error

Word 81

Count of memory parity errors (determined from fault interrupt service) during the acquisition of buffered data for this packet by the ACU. Cleared to zero if no errors occur during acquisition of this packet by the ACU.

Word 82

Datation counter value at first parity error during the acquisition of this packet by the ACU. Cleared to zero if no errors occur during acquisition of buffered data for this packet by the ACU. 

Word 83

Count of watchdog timer timeouts (determined from fault interrupt service) during the acquisition of buffered data for this packet by the ACU. Cleared to zero if no errors occur during acquisition of this packet by the ACU.

Word 84

Datation counter value at first watchdog timer timeout during the acquisition of buffered data for this packet by the ACU. Cleared to zero if no errors occur during acquisition of this packet by the ACU.

Word 85

Count of MACS bus errors during the acquisition of buffered data for this packet by the ACU. Cleared to zero if no errors occur during acquisition of this packet by the ACU.

Word 86

Datation counter value at first MACS bus error during the acquisition of buffered data for this packet by the ACU. Cleared to zero if no errors occur during acquisition of this packet by the ACU.

Word 87

Block telecommand execution report. This word shall be updated for each successful block telecommand execution that takes place during the acquisition of buffered data for this packet.

Most significant 7 bits
:
set to 0

Eighth most significant bit
:
reflection of block telecommand control word toggle bit

Least significant 8 bits
:
modulo 256 count of successful block telecommand executions. 

Word 88

This word shall provide the sensor and actuator configuration as provided by the function described in AD(1). The format of this word shall be as given for block telecommand ABACU209 in AD(3) with bits 0 and 1 both set to 0.

Word 89

IRU status word. The word shall be defined as the status data word acquired from the IRU via the MACS bus i.e. no processing of that word is required.

A value of zero shall be used if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 90

IRU output word. The word shall be defined as the roll data word acquired from the IRU via the MACS bus i.e. no processing of that word is required.

A value of zero shall be used if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 91

Wheel 1 filtered wheel speed.  This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.122 rpm.

Word 92

Wheel 2 filtered wheel speed. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.122 rpm.

Word 93

Wheel 3 filtered wheel speed. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.122 rpm.

Word 94

Wheel 4 filtered wheel speed. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.122 rpm.

Word 95

CRS raw measured angle. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees .

Word 96

CRS current reference angle. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees .

Word 97

CRS compensation angle. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 2.750197E-3 degrees.

Words 98 and 99

CRS Drift Delta. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 98 shall provide the 16 MS bits of the mantissa.  Word 99 shall provide the 8 LS bits of the mantissa and the exponent.

Word 100

Time of last CRS drift estimate. This word shall be a sixteen bit unsigned integer, with the least significant bit corresponding to an increment of 34.133 minutes.

Word 101

SAS 1 alpha output.

This word shall be defined as the output data word acquired from SAS 1 via the MACS bus/CAE i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 102

SAS 1 beta output.

This word shall be defined as the output data word acquired from the SAS 1 via the MACS bus/CAE i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 103

SAS 2 alpha output.

This word shall be defined as the output data word acquired from the SAS 2 via the MACS bus/CAE i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 104

SAS 2 beta output.

This word shall be defined as the output data word acquired from the SAS 2 via the MACS bus/CAE i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 105

SAS 3 alpha output.

This word shall be defined as the output data word acquired from the SAS 3 via the MACS bus/CAE i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 106

SAS 3 beta output.

This word shall be defined as the output data word acquired from the SAS 3 via the MACS bus/CAE i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Words 107 and 108

SAS 1 theta bias alpha correction term. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 107 shall provide the 16 MS bits of the mantissa. Word 108 shall provide the 8 LS bits of the mantissa and the exponent.

Words 109 and 110

SAS 1 theta bias beta correction term. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 109 shall provide the 16 MS bits of the mantissa. Word 110 shall provide the 8 LS bits of the mantissa and the exponent.

Words 111 to 122

These words shall provide wheel data. Words 111 to 122 shall be acquired by the ACU within a single period that does not exceed 130 mS. Words 123 to 126 shall be acquired during a single control law execution period (if any control law is active).

Word 111

+XZ reaction wheel (RW 1) speed and direction.

This word shall be defined as the output data word acquired from the WDE via the MACS i.e. no processing of that word is required. A zero value shall be used if the +XZ wheel is indicated as inactive or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 112

-XY reaction wheel (RW 2) speed and direction.

This word shall be defined as the output data word acquired from the WDE via the MACS i.e. no processing of that word is required.

A zero value shall be used if the -XY wheel is indicated as inactive or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 113

-XZ reaction wheel (RW 3) speed and direction.

This word shall be defined as the output data word acquired from the WDE via the MACS i.e. no processing of that word is required.

A zero value shall be used if the -XZ wheel is indicated as inactive or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 114

+XY reaction wheel (RW 4) speed and direction.

The word shall be defined as the output data word acquired from the WDE via the MACS i.e. no processing of that word is required.

A zero value shall be used if the +XY wheel is indicated as inactive or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Words 115 and 116

RW 1 wheel speed reference. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 115 shall provide the 16 MS bits of the mantissa. Word 116 shall provide the 8 LS bits of the mantissa and the exponent.

Words 117 and 118

RW 2 wheel speed reference. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 117 shall provide the 16 MS bits of the mantissa. Word 118 shall provide the 8 LS bits of the mantissa and the exponent.

Words 119 and 120

RW 3 wheel speed reference. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 119 shall provide the 16 MS bits of the mantissa. Word 120 shall provide the 8 LS bits of the mantissa and the exponent.

Words 121 and 122

RW 4 wheel speed reference. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 121 shall provide the 16 MS bits of the mantissa. Word 122 shall provide the 8 LS bits of the mantissa and the exponent.

Word 123

RW 1 torque demand. This shall reflect the torque demand data sent to RW 1 as MACS RD transaction data without any additional processing. If no torque demand is sent to RW 1 during packet data acquisition by the ACU then the last torque demand sent to RW 1 shall be used. If no such torque demands have been made or if RW 1 is not currently active then a value of zero shall be used.

Word 124

RW 2 torque demand. This shall reflect the torque demand data sent to RW 2 as MACS RD transaction data without any additional processing. If no torque demand is sent to RW 2 during packet data acquisition by the ACU then the last torque demand sent to RW 2 shall be used. If no such torque demands have been made or if RW 2 is not currently active then a value of zero shall be used.

Word 125

RW 3 torque demand. This shall reflect the torque demand data sent to RW 3 as MACS RD transaction data without any additional processing. If no torque demand is sent to RW 3 during packet data acquisition by the ACU then the last torque demand sent to RW 3 shall be used. If no such torque demands have been made or if RW 3 is not currently active then a value of zero shall be used.

Word 126

RW 4 torque demand. This shall reflect the torque demand data sent to RW 4 as MACS RD transaction data without any additional processing. If no torque demand is sent to RW 4 during packet data acquisition by the ACU then the last torque demand sent to RW 4 shall be used. If no such torque demands have been made or if RW 4 is not currently active then a value of zero shall be used.

Word 127

The value of the counter T_SEU_Count. Note that this counter "wraps round" from a value of 65535 to 0.

Words 128 to 130

Words 128 to 130 (first three words of first attitude block) shall contain the same data as words 0 to 2.

Words 131 to 250

Words 131 to 250 shall be 15 blocks of FPSS data (FPSS blocks 0 to 14). The format of each block shall be :-

Word A
:
Pitch attitude (derived from FPSS)

Word B
:
Yaw   attitude (derived from FPSS)

Word C
:
FPSS status word (including coarse attitude data)

Word D
:
Datation time at acquisition of FPSS data used for derivation of words A and B

Word E
:
Incremental data word 1

Word F
:
Incremental data word 2

Word G
:
Incremental data word 3

Word H
:
Incremental data word 4

The pitch and yaw attitudes (words A and B) shall be derived from the FPSS sine and cosine outputs and shall be encoded as 16 bit twos complement values with the LS bit corresponding to 2.67 * 10-7 radians. These values shall not include any coarse attitude data i.e. they shall encode a range of 8.749 * 10-3 radians (±½ degree). The data for word C shall be the fifth data word acquired from the FPSS (status and coarse angle data) and shall be acquired as part of the same FPSS sample that provides the data used to derive words A and B.

Word A shall be provided by the variable Scaled_Angle derived from pitch data and word B shall be provided by the variable Scaled_Angle derived from yaw data (as given in section 3.23.1.2 of AD(1)) with scaling and offsetting to provide twos complement values with the required range.

Word D shall be the datation time at the time of the FPSS sample request (MACS bus broadcast transaction) that requests the data used for the provision of words A to C.

Words E to H shall provide incremental angular data. The MS byte of each of these words shall provide pitch incremental data as a signed twos complement eight bit value with the LS bit corresponding to 2.67 * 10-7 radians. The LS byte shall provide yaw incremental data as a signed twos complement eight bit value with the LS bit corresponding to 2.67 * 10-7 radians.

The FPSS data samples required for words A, E, F, G, and H shall be requested at 100 mS intervals. The incremental data used for word E shall be derived from the subtraction of the actual angles derived from the sample used for E from the actual angles provided by words A and B. Similarly the incremental data used for word F shall be be derived from the subtraction of the actual angle associated with the derivation of word F from the actual angle associated with E and similarly for words G and H.

The actual pitch angle associated with word H, for example, will be given by :-

Word A
+ pitch increment from word E



+ pitch increment from word F



+ pitch increment from word G



+ pitch increment from word H

If valid data is not acquired from the FPSS (due to no FPSS being active or due to no satisfactory MACS transaction within the required number of transaction retries) then values of zero shall be placed in the telemetry packet and the bit corresponding to the block in word 251 shall be asserted to mark the block as invalid.

If a valid increment cannot be provided (due to a previous value not acquired, due to an increment that is too large to be encoded in eight bits, or due to lack of valid data from the FPSS as just described) then the bit corresponding to the block in word 251 shall be asserted to mark the block as invalid. If all data in a block is valid then the corresponding bit shall be set to clear.

Words 131 to 138

FPSS data block 0

Words 139 to 146

FPSS data block 1

Words 147 to 154

FPSS data block 2

Words 155 to 162

FPSS data block 3

Words 163 to 170

FPSS data block 4

Words 171 to 178

FPSS data block 5

Words 179 to 186

FPSS data block 6

Words 187 to 194

FPSS data block 7

Words 195 to 202

FPSS data block 8

Words 203 to 210

FPSS data block 9

Words 211 to 218

FPSS data block 10

Words 219 to 226

FPSS data block 11

Words 227 to 234

FPSS data block 12

Words 235 to 242

FPSS data block 13

Words 243 to 250

FPSS data block 14

Word 251

Validity word for FPSS data blocks 0 to 14.

An asserted bit (1) in the position corresponding to a block shall indicate that that block contains invalid data. A clear bit (0) shall indicate that the block contains valid data.

Bit  0 (MS bit)

FPSS data block  0 validity bit

Bit  1


FPSS data block  1 validity bit

Bit  2


FPSS data block  2 validity bit

Bit  3


FPSS data block  3 validity bit

Bit  4


FPSS data block  4 validity bit

Bit  5


FPSS data block  5 validity bit

Bit  6


FPSS data block  6 validity bit

Bit  7


FPSS data block  7 validity bit

Bit  8


FPSS data block  8 validity bit

Bit  9


FPSS data block  9 validity bit

Bit 10


FPSS data block 10 validity bit

Bit 11


FPSS data block 11 validity bit

Bit 12


FPSS data block 12 validity bit

Bit 13


FPSS data block 13 validity bit

Bit 14


FPSS data block 14 validity bit

Bit 15 (LS bit)

not used

Words 252 to 277

These words shall provide 13 values of Roll_Attit_Telem. Each value shall be provided by a successive pair of words and shall be in 32 bit 2s complement signed integer value (MIL-STD-1750A double precision integer) format. The first word (lower word number) shall provide the most significant 16 bits of the 32 bit value.

The Roll_Attit_Telem data shall be derived from SSU or IRU data derived at intervals of 1.0 seconds. The first value (i.e. that provided by words 252 and 253) shall be derived from data acquired from the SSU or the IRU not less than 1.0 seconds after the assertion of a BCP1 format/broadcast pulse.

Words 278 to 280

Words 278 to 280 (start of second housekeeping block) shall hold the same data as words 0 to 2.

Word 281

PROS branch pressure.

This word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no additional processing of that output is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 282

Catalytic bed heater (CBH) status.

This word shall be the output data acquired from the CAE via the MACS bus for thruster/cat bed monitoring data : no additional processing of the data acquired from the CAE is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 283

Thruster 1 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 284

Thruster 2 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 285

Thruster 3 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 286

Thruster 4 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 287

Thruster 5 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 288

Thruster 6 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 289

Thruster 7 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 290

Thruster 8 catalytic bed heater (CBH) thermocouple.

The word shall be defined as the output data word acquired from the CAE via the MACS bus i.e. no processing of that word is required.

A zero value shall be used if no CAE is indicated as active or if it is not possible to acquire this data with the default number of MACS bus transaction retries.

Word 291

Roll attitude data word ARD2. This shall be an immediate telemetry word. It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

Words 292 and 293

Current value of Roll Steering Law.  This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 292 shall provide the 16 MS bits of the mantissa.  Word 293 shall provide the 8 LS bits of the mantissa and the exponent.

Words 294 and 295

Current value of Roll Steering Law offset for star 1.  This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 294 shall provide the 16 MS bits of the mantissa.  Word 295 shall provide the 8 LS bits of the mantissa and the exponent.

Words 296 and 297

Current value of Roll Steering Law offset for star 2.  This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 296 shall provide the 16 MS bits of the mantissa.  Word 297 shall provide the 8 LS bits of the mantissa and the exponent.

Words 298 and 299

Current value of Roll Steering Law offset for star 3.  This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 298 shall provide the 16 MS bits of the mantissa.  Word 299 shall provide the 8 LS bits of the mantissa and the exponent.

Words 300 and 301

Current value of Roll Steering Law offset for star 4.  This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 300 shall provide the 16 MS bits of the mantissa.  Word 301 shall provide the 8 LS bits of the mantissa and the exponent.

Words 302 and 303

Current value of Roll Steering Law offset for star 5.  This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value.  Word 302 shall provide the 16 MS bits of the mantissa.  Word 303 shall provide the 8 LS bits of the mantissa and the exponent.

Word 304

This word shall provide status information relating to the CRS/CRP and manoeuvre functions.  The significance of the bits shall be as follows:

Bit 0  (MS bit)
:
0

Bit 1
:
0

Bit 2
:
0

Bit 3
:
0

Bit 4
:
0

Bit 5
:
0

Bit 6
:
0

 



Bit 7
:
1 - Star 1 eligible for swapping

0 - Star 1 not eligible for swapping

Bit 8
:
1 - Star 2 eligible for swapping

0 - Star 2 not eligible for swapping

Bit 9
:
1 - Star 3 eligible for swapping

0 - Star 3 not eligible for swapping

Bit 10
:
1 - Star 4 eligible for swapping

0 - Star 4 not eligible for swapping

Bit 11
:
1 - Star 5 eligible for swapping

0 - Star 5 not eligible for swapping

 



Bit 12
:
1 - Hx authorised

0 - Hx not authorised



Bit 13
:
1 - attitude manoeuvre in progress

0 - attitude manoeuvre not in progress



Bit 14
:
1 - CRP roll reference being set autonomously

0 - CRP roll reference not being set



Bit 15  (LS bit)
:
1 - CRS roll angle valid

0 - CRS roll angle not valid

Word 305

Roll slew angle. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees.

Word 306

RAO angle. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 5.493164E-3 degrees.

Word 307

Maximum value of SEU staircase filter counter over the telemetry format. This word shall be a sixteen bit unsigned integer and will be reset when read.
Word 308

SEU staircase filter threshold. This word shall be a sixteen bit unsigned integer. .

Word 309

SEU staircase filter counter value. This word shall be a sixteen bit unsigned integer.
Word 310

Number of star swaps carried out since ACU initialisation or ground reset. This word shall be a sixteen bit unsigned integer.

Word 311

SSU Z-co-ordinate spike filter threshold value. This word shall be a sixteen bit unsigned integer, with the least significant bit corresponding to an increment of 1 SSU unit (1/7 (m).

Word 312

Number of times SSU Z-co-ordinate spike filter threshold value exceeded since ACU initialisation, mode change or star swap. This word shall be a sixteen bit unsigned integer.

Word 313

Hx threshold. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms.

Word 314

Hx lowest edge. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms.

Word 315

Hx max bound. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms.

Word 316

Hx min bound. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms.

Word 317

Hx_Current, the current value of the roll momentum vector. This word shall be a sixteen bit signed integer, with the least significant bit corresponding to an increment of 0.01 Nms.

Word 318

Thruster 1 total on time increment between successive assertions of the BCP1 broadcast/format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 319

Thruster 2 total on time increment between successive assertions of the BCP1 broadcast/format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 320

Thruster 3 total on time increment between successive assertions of the BCP1 broadcast/format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 321

Thruster 4 total on time increment between successive assertions of the BCP1 broadcast/format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 322

Thruster 5 total on time increment between successive assertions of the BCP1 broadcast/ format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 323

Thruster 6 total on time increment between successive assertions of the BCP1 broadcast/format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 324

Thruster 7 total on time increment between successive assertions of the BCP1 broadcast/format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Word 325

Thruster 8 total on time increment between successive assertions of the BCP1 broadcast/ format pulse.

This word shall be a sixteen bit unsigned integer with the least significant bit corresponding to an increment of 0.244 mS.

Words 326 and 327

Words 326 and 327 shall be the accumulated thruster 1 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 326 shall provide the 16 MS bits word 327 shall provide the 16 LS bits.

Words 328 and 329

Words 328 and 329 shall be the accumulated thruster 2 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 328 shall provide the 16 MS bits word 329 shall provide the 16 LS bits.

Words 330 and 331

Words 330 and 331 shall be the accumulated thruster 3 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 330 shall provide the 16 MS bits word 331 shall provide the 16 LS bits.

Words 332 and 333

Words 332 and 333 shall be the accumulated thruster 4 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 332 shall provide the 16 MS bits word 333 shall provide the 16 LS bits.

Words 334 and 335

Words 334 and 335 shall be the accumulated thruster 5 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 334 shall provide the 16 MS bits word 335 shall provide the 16 LS bits.

Words 336 and 337

Words 336 and 337 shall be the accumulated thruster 6 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 336 shall provide the 16 MS bits word 337 shall provide the 16 LS bits.

Words 338 and 339

Words 338 and 339 shall be the accumulated thruster 7 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 338 shall provide the 16 MS bits word 339 shall provide the 16 LS bits.

Words 340 and 341

Words 340 and 341 shall be the accumulated thruster 8 on time since ACU initialisation or ground reset. They shall provide the accumulated on time as a double precision (32 bit) unsigned value (derived without the use of double precision arithmetic) with LS bit = 0.244 milli-seconds. Word 340 shall provide the 16 MS bits word 341 shall provide the 16 LS bits.

Words 342 to 363

Words 342 to 363 provide data relating to the FPSS Common Functions as defined in section 3.23.1 of AD(1) as described below. For each telemetry packet instance these words shall be acquired by the ACU within a single 200 mS period.

Words 342 and 343

Pitch_Angle_Ref used to offset pitch angle derived from the FPSS as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 342 shall provide the 16 MS bits of the mantissa. Word 343 shall provide the 8 LS bits of the mantissa and the exponent.

Words 344 and 345

Pitch Upper Limit (Up) used for pitch angle limit comparison as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 344 shall provide the 16 MS bits of the mantissa. Word 345 shall provide the 8 LS bits of the mantissa and the exponent.

Words 346 and 347

Pitch Lower Limit (Lp) used for pitch angle limit comparison as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 346 shall provide the 16 MS bits of the mantissa. Word 347 shall provide the 8 LS bits of the mantissa and the exponent.

Words 348 and 349

Sum of squares of pitch values (Ap) used for pitch angle limit comparison as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 348 shall provide the 16 MS bits of the mantissa. Word 349 shall provide the 8 LS bits of the mantissa and the exponent.

Words 350 and 351

Pitch output scaling factor (Dp/2p) used for pitch angle output derivation as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 350 shall provide the 16 MS bits of the mantissa. Word 351 shall provide the 8 LS bits of the mantissa and the exponent.

Words 352 and 353

Yaw_Angle_Ref used to offset the yaw angle derived from the FPSS as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 352 shall provide the 16 MS bits of the mantissa. Word 353 shall provide the 8 LS bits of the mantissa and the exponent.

Words 354 and 355

Yaw Upper Limit (Uy) used for yaw angle limit comparison as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 354 shall provide the 16 MS bits of the mantissa. Word 355 shall provide the 8 LS bits of the mantissa and the exponent.

Words 356 and 357

Yaw Lower Limit (Ly) used for yaw angle limit comparison as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 356 shall provide the 16 MS bits of the mantissa. Word 357 shall provide the 8 LS bits of the mantissa and the exponent.

Words 358 and 359

Sum of squares of yaw values (Ay) used for yaw angle limit comparison as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 358 shall provide the 16 MS bits of the mantissa. Word 359 shall provide the 8 LS bits of the mantissa and the exponent.

Words 360 and 361

Yaw output scaling factor (Dy/2p) used for yaw angle output derivation as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 360 shall provide the 16 MS bits of the mantissa. Word 361 shall provide the 8 LS bits of the mantissa and the exponent.

Words 362 and 363

Xaxis_Att_Limit_Squared as defined in the FPSS Common Functions described in section 3.23.1 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 362 shall provide the 16 MS bits of the mantissa. Word 363 shall provide the 8 LS bits of the mantissa and the exponent.

Words 364 to 397

Words 364 to 397 provide data relating to the SSU Common Functions described in section 3.23.2 of AD(1) as described below. For each telemetry packet instance these words shall be acquired by the ACU within a single 1000 mS period.

NOTE: When SSU Memory Downloading is in progress the data required for Words 376 to 391 may not be available - these words may have arbitrary values when downloading is in progress.

Word 364

Control star selection and SSU, RSL and PCPG flag states

Bit 0  (MS bit)
:
0

Bit 1
:
0

Bit 2
:
0

Bit 3
:
1 - SSU SEU monitoring enabled

0 - SSU SEU monitoring disabled



Bit 4
:
1 - Payload Calibration Manoeuvre in progress

0 - Payload Calibration Manoeuvre terminated



Bit 5
:
1 - SSU Memory Download is in progress

0 - SSU Memory Download is not in progress



Bit 6
:
1 - SSU Memory Download buffer full

0 - SSU Memory Download buffer not full



Bit 7
:
1 - Roll telemetry SSU based

0 - Roll telemetry CRS based



Bit 8
:
1 - Enable_Roll_Steering_Law asserted

0 - Enable_Roll_Steering_Law clear



Bit 9
:
0

Bit 10
:
0



Bit 11
:
1 - Mapping_Ended is asserted

0 - Mapping_Ended is clear



Bit 12
:
1 - Control star is valid (see note)

0 - Control star is not valid (see note)



Bit 13
:
3 bit binary coding (bit 15 is LS bit) of 

Bit 14
:
control star selected (1..5)

Bit 15  (LS bit)
:


Bit 12 = 1 indicates that the SSU mode is either search/tracking, search/tracking restricted or mapping, and the IN field for the currently defined control star in the most recently acquired star data status word indicates ‘Data valid - full accuracy’ and the SSU health check result is ‘healthy’. Bit 12 = 0 is the inverse of this condition.

Word 365

Star_Mag_Rel_Trk as used by SSU Common Function SSU.6. This shall reflect the bit pattern as sent to the SSU as the data field of the relevant MACS bus RD transaction without further processing. 

Words 366 and 367

SSU_Roll_Ref_Angle(1) as used by SSU Common Function SSU.3. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 366 shall provide the 16 MS bits of the mantissa. Word 367 shall provide the 8 LS bits of the mantissa and the exponent.

Words 368 and 369

SSU_Roll_Ref_Angle(2) as used by SSU Common Function SSU.3. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 368 shall provide the 16 MS bits of the mantissa. Word 369 shall provide the 8 LS bits of the mantissa and the exponent.

Words 370 and 371

SSU_Roll_Ref_Angle(3) as used by SSU Common Function SSU.3. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 370 shall provide the 16 MS bits of the mantissa. Word 371 shall provide the 8 LS bits of the mantissa and the exponent.

Words 372 and 373

SSU_Roll_Ref_Angle(4) as used by SSU Common Function SSU.3. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 372 shall provide the 16 MS bits of the mantissa. Word 373 shall provide the 8 LS bits of the mantissa and the exponent.

Words 374 and 375

SSU_Roll_Ref_Angle(5) as used by SSU Common Function SSU.3. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 374 shall provide the 16 MS bits of the mantissa. Word 375 shall provide the 8 LS bits of the mantissa and the exponent.

Word 376

Star 1 magnitude. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 377

Star 1 Y coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 378

Star 1 Z coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 379

Star 2 magnitude. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 380

Star 2 Y coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 381

Star 2 Z coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 382

Star 3 magnitude. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 383

Star 3 Y coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 384

Star 3 Z coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 385

Star 4 magnitude. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 386

Star 4 Y coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 387

Star 4 Z coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 388

Star 5 magnitude. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 389

Star 5 Y coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 390

Star 5 Z coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 391

Star data status word. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 392

SSU mode status word. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 393

SSU health check status word. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 394

SSU CCD temperature. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 395

SSU CCD background level. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 396

SSU optics focal length. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 397

SSU input data error status. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing.

Word 398

This word shall be the FPSS pitch axis sine output. It shall be the raw data as acquired from the FPSS by a MACS bus TI transaction without any further processing.

Word 399

This word shall be the FPSS pitch axis cosine output. It shall be the raw data as acquired from the FPSS by a MACS bus TI transaction without any further processing.

Word 400

This word shall be the FPSS yaw axis sine output. It shall be the raw data as acquired from the FPSS by a MACS bus TI transaction without any further processing.

Word 401

This word shall be the FPSS yaw axis cosine output. It shall be the raw data as acquired from the FPSS by a MACS bus TI transaction without any further processing.

Word 402

This word shall be the FPSS status/coarse angle word. It shall be the raw data as acquired from the FPSS by a MACS bus TI transaction without any further processing.

Word 403

Measured FPSS pitch angle. This word shall be a 16-bit signed integer with the least significant bit corresponding to 0.3 arcsec, ie, a full scale range of -2.73 to +2.73 degrees.

Word 404

Measured FPSS yaw angle. This word shall be a 16-bit signed integer with the least significant bit corresponding to 0.3 arcsec, ie, a full scale range of -2.73 to +2.73 degrees.

Word 405

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The definition of this word is identical with that of word 10 above.

Words 406 to 408

Words 406 to 408 (first three words of second attitude block) shall be the same as words 0 to 2.

Words 409 to 528

Words 409 to 528 shall be FPSS data blocks 15 to 29. These data blocks are defined in an identical manner to those defined for words 131 to 250. Word 529 provides the validity word for blocks 15 to 29.

Words 409 to 416

FPSS data block 15.

Words 417 to 424

FPSS data block 16.

Words 425 to 432

FPSS data block 17.

Words 433 to 440

FPSS data block 18.

Words 441 to 448

FPSS data block 19.

Words 449 to 456

FPSS data block 20.

Words 457 to 464

FPSS data block 21.

Words 465 to 472

FPSS data block 22.

Words 473 to 480

FPSS data block 23.

Words 481 to 488

FPSS data block 24.

Words 489 to 496

FPSS data block 25.

Words 497 to 504

FPSS data block 26.

Words 505 to 512

FPSS data block 27.

Words 513 to 520

FPSS data block 28.

Words 521 to 528

FPSS data block 29.

Word 529

Validity word for FPSS data blocks 15 to 29.

An asserted bit (1) in the position corresponding to a block shall indicate that that block contains invalid data. A clear bit (0) shall indicate that the block contains valid data.

Bit  0 (MS bit)
FPSS data block 15 validity bit

Bit  1

FPSS data block 16 validity bit

Bit  2

FPSS data block 17 validity bit

Bit  3

FPSS data block 18 validity bit

Bit  4

FPSS data block 19 validity bit

Bit  5

FPSS data block 20 validity bit

Bit  6

FPSS data block 21 validity bit

Bit  7

FPSS data block 22 validity bit

Bit  8

FPSS data block 23 validity bit

Bit  9

FPSS data block 24 validity bit

Bit 10

FPSS data block 25 validity bit

Bit 11

FPSS data block 26 validity bit

Bit 12

FPSS data block 27 validity bit

Bit 13

FPSS data block 28 validity bit

Bit 14

FPSS data block 29 validity bit

Bit 15 (LS bit)
not used

Words 530 to 533

Two  Roll_Attit_Telem values as defined for words 252 to 277. The data for these values shall be acquired in succession to the data for words  252 to 277 i.e. words 252 to 257 and then words 530 to 533 together provide up to 15 pairs of roll attitude data acquired at one second intervals.

Words 534 and 535

Roll_Off_Pointing_Limit as used by SSU Common Function SSU.8 described in section 3.23.2 of AD(1). This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 534 shall provide the 16 MS bits of the mantissa. Word 535 shall provide the 8 LS bits of the mantissa and the exponent.

Word 536

Roll_Steering_Address as used for the Roll Steering Law Common Function described in section 3.23.8 of AD(1).

Word 537

Roll_Steering_Update_Period as used for the Roll Steering Law Common Function described in section 3.23.8 of AD(1).

Words 538 and 539

Slew_Angle as used for the mode 4 control laws. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 538 shall provide the 16 MS bits of the mantissa. Word 539 shall provide the 8 LS bits of the mantissa and the exponent.

Words 540 and 541

Slew_Rate as used for the mode 4 control laws. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 540 shall provide the 16 MS bits of the mantissa. Word 541 shall provide the 8 LS bits of the mantissa and the exponent.

Words 542 and 543

Slew_Accel as used for the mode 4 control laws. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 542 shall provide the 16 MS bits of the mantissa. Word 543 shall provide the 8 LS bits of the mantissa and the exponent.

Word 544

Slew_Delay_Time as used for the mode 4 control laws.

Words 545 and 546

Roll control torque demand as derived by the currently executing control law. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 545 shall provide the 16 MS bits of the mantissa. Word 546 shall provide the 8 LS bits of the mantissa and the exponent.

Words 547 and 548

Pitch control torque demand as derived by the currently executing control law. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 547 shall provide the 16 MS bits of the mantissa. Word 548 shall provide the 8 LS bits of the mantissa and the exponent.

Words 549 and 550

Yaw control torque demand as derived by the currently executing control law. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 549 shall provide the 16 MS bits of the mantissa. Word 550 shall provide the 8 LS bits of the mantissa and the exponent.

Words 551 and 552

Roll_TM_Offset as used by the Roll Attitude Telemetry Common Function. This data shall be provided as a MIL-STD-1750A single precision floating point (32 bit) values. Word 551 shall provide the 16 MS bits of the mantissa and word 552 shall provide the 8 

LS bits of the mantissa and the exponent.

Words 553 to 555

These words shall be set to 0000H.

4. ACU Telemetry Packet Type 3 Default Allocation
There are  a number of Type 3 telemetry packets selected by block telecommand ABACU104:-


Type 3.1
:
Extended memory dump.


Type 3.2
:
Extended SSU data - standard


Type 3.3
:
Extended thruster actuation data.


Type 3.4
:
Extended SSU data - early mission

The default allocation of words within these packets, following ACU initialisation is given in the following sections.

ACU Telemetry Packet Type 3.1 Default Allocation
Packet 3.1 provides an extended memory dump facility. It will be used to acquire a dump of on-board memory to ground at a greater rate than may be accomplished by using the standard memory dump block in the type 2 telemetry packet. The allocation of words in this telemetry packet, assuming the use of task schedulers as discussed in Section 4.1.1 of AD(1), follows.

TM4.1.N

The requirements for the provision of telemetry words in this section are TM4.1.N where N is the word number. These requirement numbers are implicit and are not given explicitly.

The allocation of telemetry data words within this packet shall be:-

Words 0 (first word acquired from packet) to 2

Words 0 to 2 shall be the Local On Board Time (LOBT) at the assertion of the BCP1 format/broadcast pulse that initiates the acquisition of this source packet by the AOCS RTU. They are classed as immediate words. Word 2 shall be the least significant of the three words.

Words 3 to 5

Words 3 to 5 shall be the Local On Board Time (LOBT) at the assertion of the BCP1 format/broadcast pulse prior to the one that initiates the acquisition of this source packet by the AOCS RTU - i.e. the BCP1 assertion that initiates the acquisition by the ACU of the buffered data in this packet. Word 5 shall be the least significant of the three words.

Word 6

Word 6 shall indicate the status of the ACU :

Bit 15 (LS bit)
:
Reflection of parity bit in processor fault register at initialisation.

Bit 14
:
Reflection of watchdog timer bit in processor fault register at initialisation.

Bit 13
: 
Roll_off_Pointing_flag -
0 : nominal




1 : non-nominal

Bit 12
:
XAxis_off_Pointing_flag-
0 : nominal 



(FPSS derived)
1 : non-nominal

Bit 11
: 1 - software reset has ocurred


: 0 - software reset has not ocurred.

Bits 6 to 10
 : modulo 32 count of non-recoverable errors

Bits 0 to  5
 : modulo 64 count of recoverable errors.

Word 6 shall indicate the ACU status at the time given in words 3 to 5.

Bits 12 and 13 shall represent the states of the anomaly flags at the assertion of the BCP1 format/broadcast pulse that initiates the acquisition of buffered data by the ACU. These flags shall be asserted on the detection of an anomaly in roll attitude or sun pointing by control law or sensor processing functions. They shall be cleared during processor initialisation and by block telecommand execution.

Word 7

Value of asynchronous scheduler run counter following the assertion of the BCP1 broadcast/format pulse that initiates the acquisition of buffered data.

Word 8

Value of synchronous scheduler run counter following the assertion of the BCP1 broadcast/format pulse that initiates the acquisition of buffered data.

Word 9

Processor timer B value following the assertion of the BCP1 format pulse that initiates the acquisition of buffered data.

Word 10

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU. The definition of this word is identical with that of word 10 in the type 2 packet.

Word 11

Last value of checksum calculated for code memory.

This word shall be updated once between successive assertions of the BCP1 broadcast/ format pulse. If no checksum is available from the code checksum function or if the packet is the first packet acquired following initialisation then the PROM checksum derived during initialisation shall be used.

Word 12

Count of RAM failures found by RAM check task (modulo 65536) as given in section 3.2.8 of AD(1).

This word shall be updated once between successive assertions of of the BCP1 broadcast/format pulse.

Word 13

This word shall be 0000H.

Word 14

Start address of memory dump in packet instance. 

Words 15 to 127

The contents of 113 sequential memory locations commencing from the address given in word 14 and wrapping from 0FFFFH to 0000H if necessary.

Words 128 to 130

These words shall hold the same data values as words 0 to 2.

Words 131 to 277

The contents of 147 sequential memory locations commencing from the address subsequent to the one that provides the data for word 127 and wrapping from 0FFFFH to 0000H if necessary.

Words 278 to 280

These words shall hold the same data values as words 0 to 2.

Words 281 to 404

The contents of 124 sequential memory locations commencing from the address subsequent to the one that provides the data for word 277 and wrapping from 0FFFFH to 0000H if necessary.

Word 405

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The definition of this word is identical with that of word 10 above.

Words 406 to 408

These words shall hold the same data values as words 0 to 2.

Words 409 to 536

The contents of 128 sequential memory locations commencing from the address subsequent to the one that provides the data for word 404 and wrapping from 0FFFFH to 0000H if necessary.

Words 537 to 555

These words shall be 0000H.

TM4.1.556

The first memory dump block of telemetry packet type 4.1 acquired following selection of that packet type shall commence from the address specified by the last execution of block telecommand ABACU105 prior to acquisition of the packet data. If no such block telecommand execution has taken place then an initial address of 0000H shall be assumed.

TM4.1.557

Subsequent memory dump blocks shall commence from the address that commences 512 words after the first address used in the previous memory dump block acquisition (wrapping round from 0FFFFH to 0000H as necessary).

TM4.1.558

The data acquired by the AOCS RTU for this packet type shall be consistent for each packet instance i.e. the words in the memory dump blocks shall always be in sequence and the block shall always commence at the address given by word 14 of the packet instance. A telecommanded change of dump start address shall only take effect at the start of a packet data acquisition by the ACU.

ACU Telemetry Packet Type 3.2 Default Allocation
Packet 3.2 shall provide an extended SSU data dump to support star mapping during RMW mode. The extended SSU data replaces the FPSS data of the attitude blocks while the housekeeping data remains unchanged. This packet will not be acquired during the first two days of the mission during which the type 3.4 packet will be used to acquire SSU data.

SSU mapping data is placed in a block of 2000 words by the ACU. This packet type allows access to that block as sequential accesses that each provide 250 words of the block : thus this packet must be acquired 8 times in sequence in order to acquire the entire star mapping data block.

There are no requirements for synchronisation of the acquisition of the block data by the ACU for buffered telemetry and the acquisition of star mapping data by the ACU i.e. this packet type merely provides the contents of the SSU data block without regard to any contents or updating of that data block.

TM4.2.N

The requirements for the provision of telemetry words in this section are TM4.2.N where N is the word number. These requirement numbers are implicit and are not given explicitly.

The default allocation of words within this packet is :-

Although no changes have been made to the wording of this section, it should be noted that there are several blocks of words defined as being identical to the corresponding words in the type 2 packet (words 0 to 127, 278 to 405 and 534 to 555). These should be identical to the definitions for the type 2 packet as revised by section 3 above.

Words 0 to 127

Words 0 to 127 shall be defined in identical manner to words 0 to 127 of the type 2 packet defined in section 3.

Words 128 to 130

Words 128 to 130 (first three words of first attitude block) shall hold the same data as words 0 to 2.

Word 131

Word 131 shall provide the block sequence number (BSN) for the packet. This number shall be set to 0 when this packet type is selected by block telecommand execution. On each successive acquisition of this packet it shall be incremented by 1 and then be subject to a modulo 8 operation i.e. it shall sequence 0, 1, .., 6, 7, 0, 1, etc. The value provided by this word shall indicate which of 8 parts of the 2000 word data block is provided by this packet.

Words 132 to 256

125 successive words of the SSU data data block starting from the position given by (BSN * 250).

Words 257 to 277

Words 257 to 277 shall be 0000H.

Words 278 to 405

Words 278 to 405 shall be defined in identical manner to words 278 to 405 of the type 2 packet defined in section 3.

Words 406 to 408

Words 406 to 408 (first three words of second attitude block) shall hold the same data as words 0 to 2.

Words 409 to 533

Words 409 to 533 shall provide 125 words of the SSU data block starting from the position given by ((BSN * 250) + 125).

Words 534 to 555

Words 534 to 555 are defined in an identical manner to words 534 to 555 of the type 2 packet.

ACU Telemetry Packet Type 3.3 Default Allocation
Packet 3.3 shall provide an extended thruster activation data dump. The housekeeping data blocks are substituted by block of thruster activation data while the attitude blocks remain as defined for the type 2 packet. Details of the first 117 thruster actuation commands ordered during the acquisition of the packet by the ACU are recorded together with the total number of actuations ordered and the total actuation times ordered during the acquisition of this packet by the ACU.

TM4.3.N

The requirements for the provision of telemetry words in this section are TM4.3.N where N is the word number. These requirement numbers are implicit and are not given explicitly.

The default allocation of words within this packet is :-

Words 0 (first word acquired from packet) to 2

Words 0 to 2 shall be the Local On Board Time (LOBT) at the assertion of the BCP1 format/broadcast pulse that initiates the acquisition of this source packet by the AOCS RTU. They are classed as immediate words. Word 2 shall be the least significant of the three words.

Words 3 to 5

Words 3 to 5 shall be the Local On Board Time (LOBT) at the assertion of the BCP1 format/broadcast pulse prior to the one that initiates the acquisition of this source packet by the AOCS RTU - i.e. the BCP1 assertion that initiates the acquisition of the buffered data in this packet. Word 5 shall be the least significant of the three words.

Word 6

Word 6 shall indicate the status of the ACU :

Bit 15 (LS bit) 
: 
Reflection of parity bit in processor fault register at initialisation.

Bit 14
:
Reflection of watchdog timer bit in processor fault register at initialisation.

Bit 13
:
Roll_off_Pointing_flag -
0 : nominal




1 : non-nominal

Bit 12
:
XAxis_off_Pointing_flag-
0 : nominal



(FPSS derived)
1 : non-nominal

Bit 11
:
1 - software reset has ocurred


:
0 - software reset has not ocurred.

Bits 6 to 10
: 
modulo 32 count of non-recoverable errors

Bits 0 to  5
: 
modulo 64 count of recoverable errors.

Word 6 shall indicate the ACU status at the time given in words 3 to 5.

Bits 12 and 13 shall represent the states of the anomaly flags at the assertion of the BCP1 format/broadcast pulse that initiates the acquisition of buffered data by the ACU. These flags shall be asserted on the detection of an anomaly in roll attitude or sun pointing by control law or sensor processing functions. They shall be cleared during processor initialisation and by block telecommand execution.

Word 7

Value of asynchronous scheduler run counter following the assertion of the BCP1 broadcast/format pulse that initiates the acquisition of buffered data.

Word 8

Value of synchronous scheduler run counter following the assertion of the BCP1 broadcast/format pulse that initiates the acquisition of buffered data.

Word 9

Processor timer B value following the assertion of the BCP1 format pulse that initiates the acquisition of buffered data.

Word 10

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU. The definition of this word is identical with that of word 10 in the type 2 packet.

Words 11 to 126

58 thruster demand data blocks. Each block consists of two words :-

Word A : 
Thruster code and firing pulse duration as commanded to to the PROS via the CAE.

Word B : 
Datation counter value at request for thruster firing.

The twelve least significant bits of word A encode the thruster firing duration (1 LS bit = 0.488 mS) and the four most significant bits encode the thruster as :-

Bit 3
Bit 2
Bit 1
Bit 0 (MS bit)
Thruster

0
 0
 0
 0

1 main

1
 0
 0
 0

2 main

0
 1
 0
 0

3 main

1
 1
 0
 0

4 main

0
 0
 1
 0

5 main

1
 0
 1
 0

6 main

0
 1
 1
 0

7 main

1
 1
 1
 0

8 main

0
 0
 0
 1

1 red.

1
 0
 0
 1

2 red.

0
 1
 0
 1

3 red.

1
 1
 0
 1

4 red.

0
 0
 1
 1

5 red.

1
 0
 1
 1

6 red.

0
 1
 1
 1

7 red.

1
 1
 1
 1

8 red.

If a thruster firing duration exceeds the maximum value that can be encoded by 12 bits with the given scaling then the twelve least significant bits of word A shall be the twelve least

significant bits of an indefinitely long integer (with LS bit representing 0.488 mS) representation of the duration.

Word 127

The value of the counter T_SEU_Count. Note that this counter "wraps round" from a value of 65535 to 0.

Words 128 to 277

The use of these words shall be identical to the use of these words for the type 2 packet described in section 2.

Words 278 to 280

These words shall hold the same data as words 0 to 2.

Words 281 to 396

58 thruster demand data blocks as defined for words 11 to 126.

Word 397

This word shall hold a count of the total number of thruster firing commands that occur during the acquisition of this packet.

Word 398

Thrusters 1 total on time increment during the acquisition of this packet.

Word 399

Thrusters 2 total on time increment during the acquisition of this packet.

Word 400

Thrusters 3 total on time increment during the acquisition of this packet.

Word 401

Thrusters 4  total on time increment during the acquisition of this packet.

Word 402

Thrusters 5 total on time increment during the acquisition of this packet.

Word 403

Thrusters 6 total on time increment during the acquisition of this packet.

Word 404

Thrusters 7 total on time increment during the acquisition of this packet.

Word 405

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The definition of this word is identical with that of word 10 above.

Words 406 to 555

The use of these words shall be identical to the use of these words for the type 2 packet described in section 2.

ACU Telemetry Packet Type 3.4 Default Allocation
Packet 3.4 shall provide an extended SSU data dump to support star mapping during early mission phases. Words 128 to 277 and 406 to 555 may not necessarily be acquired by ground while this packet is selected and may, therefore, have indeterminate values except for the mandatory LOBT fields.

SSU mapping data is placed in a block of 2000 words by the ACU. This packet type allows access to that block as sequential accesses that each provide 100 words of the block : thus this packet must be acquired 20 times in sequence in order to acquire the entire star mapping data block.

There are no requirements for synchronisation of the acquisition of the block data by the ACU for buffered telemetry and the acquisition of star mapping data by the ACU i.e. this packet type merely provides the contents of the SSU data block without regard to any contents or updating of that data block.

TM4.4.N

The requirements for the provision of telemetry words in this section are TM4.4.N where N is the word number. These requirement numbers are implicit and are not given explicitly.

The default allocation of words within this packet is :-

It should be noted that there are several blocks of words defined as being identical to the same, or other, blocks of words in the type 2 packet (words 0 to 90, 91 to 94, 95 to 98, 99 to 122, 281 to 284, 285 to 286, 287 to 290, 291, 292 to 294, 296 to 300 and 402 to 404).  These should be identical to the definitions for the type 2 packet as revised by section 3 above.

Words 0 to 90

Words 0 to 90 shall be defined in identical manner to words 0 to 90 of the type 2 packet defined in section 3.

Words 91 to 94

Words 91 to 94 shall be defined in identical manner to words 111 to 114 of the type 2 packet defined in section 3.

Words 95 to 98

Words 95 to 98 shall be defined in identical manner to words 123 to 126 of the type 2 packet defined in section 3.

Words 99 to 122

Words 99 to 122  shall be defined in identical manner to words 342 to 365 of the type 2 packet defined in section 3.

Words 123 and 124

SSU_Roll_Ref_Angle as used by SSU Common Function SSU.3. This data shall be provided as a MIL-STD-1750A single precision (32 bit) floating point value. Word 123 shall provide the 16 MS bits of the mantissa. Word 124 shall provide the 8 LS bits of the mantissa and the exponent. This data shall be provided for the star selected by the current value of the variable control_star.

Word 125

Star magnitude. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing. This data shall be provided for the star selected by the current value of the variable control_star.

Word 126

Star  Z coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing. This data shall be provided for the star selected by the current value of the variable control_star.

Word 127

Star  Y coordinate. This data shall reflect the bit pattern acquired from the SSU by a MACS bus TI transaction without further processing. This data shall be provided for the star  selected by the current value of the variable control_star.

Words 128 to 130

Words 128 to 130 (first threee words of first attitude block) shall hold the same data as words 0 to 2.

Words 131 to 277

No values for these words are defined. They may be set to any value.

Words 278 to 280

Words 278 to 280 (start of second housekeeping block) shall hold the same data as words 0 to 2.

Words 281 to 284

Words 281 to 284 shall be defined in identical manner to words 394 to 397 of the type 2 packet defined in section 3.

Words 285 and  286

Words 285 and 286 shall be defined in identical manner to words 534 and 535 of the type 2 packet defined in section 3.

Words 287 to 290

Words 287 to 290 shall be defined in identical manner to words 538 to 541 of the type 2 packet defined in section 3.

Words 291

Word 291 shall be defined in an identical manner to word 291 of the type 2 packet defined in section 3.

Words 292 to 294

Words 292 to 294 shall be defined in identical manner to words 542 to 544 of the type 2 packet defined in section 3.

Word 295

The value of the counter T_SEU_Count. Note that this counter "wraps round" from a value of 65535 to 0.

Words 296 to 300

Words 296 to 300 shall be defined in identical manner to words 398 to 402 of the type 2 packet defined in section 3.

Words 301 to 401

Words 301 to 401 shall provide the SSU data block. Each acquisition of this packet shall provide 100 words of the SSU data block in sequence i.e. twenty acquisitions of this packet shall be required to provide the entire SSU data block.

Word 301

Word 301 shall provide the start point of the 100 words of the SSU data block. It shall be set to 0 following selection of this packet type and shall then cycle through 0000H, 0001H, ...., 0013H, 0000H etc, as successive acquisitions of this packet are made by the AOCS RTU.

Words 302 to 401

Words 302 to 401 shall be copies of the contents of the SSU data block commencing at the position given by 100 times the contents of word 301 from the start of the SSU data block.

Words 402 to 404

These words shall be defined in an identical manner to words 391 to 393 of the type 2 packet defined in section 3.

Word 405

Mode status.  This shall be an immediate telemetry word.  It shall have been updated within a period that does not exceed 0.5 seconds prior to the acquisition of this word by the AOCS RTU.

The definition of this word is identical with that of word 10 of the type 2 packet defined in section 3.

Words 406 to 408

Words 406 to 408 (first three words of second attitude block) shall the same as words 0 to 2.

Words 409 to 555

No values for these words are defined. They may be set to any value.

APPENDIX A
Telemetry Acquisition Timing
Telemetry acquisition timing is given in AD(2) and is summarised in the following paragraphs.

The acquisition of telemetry packet data by the AOCS RTU commences with the assertion of the BCP1 broadcast/format pulse. Following this assertion the AOCS RTU will acquire word 0. The time interval between the assertion of the BCP1 broadcast/format pulse and the acquisition of word 0 will not be less than 100 mS (± 2 mS).

Words 0 to 127 will be acquired in a block at a burst rate such that the interval between the commencement of the acquisition of successive words in the block is 244 uS. The interval between the end of acquisition of a word in the block and the start of the acquisition of the next word in the block will be 124.9 uS. The telemetry end of fetch interrupt is asserted at the start of the 124.9 uS period and the next data word in a block must be loaded into the hardware by the end of that period.

There is a constant inter-block interval between the acquisition of word 127 and the acquisition of word 128. Words 128 to 277 are then acquired under the same burst conditions as the acquisition of words 0 to 127.

The same constant inter-block interval occurs between the acquisition of words 277 and 278. Words 278 to 405 are then acquired under the same burst conditions as the acquisition of words 0 to 127.

The same constant inter-block interval occurs between the acquisition of words 405 and 406. Words 406 to 555 are then acquired under the same burst conditions as the acquisition of words 0 to 127.

The same constant inter-block interval occurs between the acquisition of word 555 of one packet and the acquisition of word 0 of the succeeding packet. The BCP1 broadcast/format pulse is asserted during this interval.
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