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| ntr oduction

This chapter describes the control of the WEC. Section 3.1 shows how DWP acts as the
controller for the WEC and acts as the interface to the spacecraft commanding system. Section 3.2
gives an overview of the decoding and execution of telecommands by the WEC. This provides the
context for the telecommand reference guide. Section 3.3 is the telecommand reference guide
which orders the commands aphabeticaly gives a detailed description of each command, including
an index of AIT database names. Section 3.4 covers modification of on-board calibration tables.
Section 3.4 covers modification of onboard software in the WEC instruments that support this
feature. Section 3.5 covers autonomous behaviour of the WEC which is supported mainly by
DWP macros.
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3.1 Control Philosophy

The Digital Wave Processor instrument, DWP, is connected to dl the WEC instruments, and is at
the centre of a star configuration as shown in Figure 0.1. DWP and WBD are the only WEC
instruments connected to the spacecraft OBDH. The WBD to OBDH interface does not support
commeanding.

STATT STATT
SA MWE

EFW &¢— DWP[—» IEL

WHISPLR wWEBI)

Spacecraft OBDH

Figure 0.1 - WEC ingrument command connections

The link between each WEC ingtrument and DWP conssts in most cases of a serid command
interface from DWP, and a pardld or serid data link to DWP. The description of the DWP
eectricd interfaces to the WEC is given in [1], and the description of the telecommand interfaces
between DWP and the WEC isgivenin [2].

DWP is responsble for handling adl WEC tdecommands. Some telecommands only modify DWP
operations, other telecommands are forwarded by DWP to the sdlected WEC instrument.
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3.2 TELECOMMANDING OVERVIEW

3.2.1 Introduction
This section gives an overview of the decoding and execution of telecommands by the WEC.
The only type of command used by the WEC is the memory load command.

Nomind and redundant interfaces to the spacecrait OBDH are provided. DWP will automatically
accept commands on ether interface. The Sun Pulse and Spin Segment Clock are taken from the
interface branch most recently used for commanding (if no commands have been received since
power on the redundant branch is used by default). Most DWP commands can aso be executed
from the DWP internd macro system. DWP regards commands from dl three sources as
equivaent unless otherwise ated.

The function of commands received by DWP may depend on the DWP date a the time the
command is received. The descriptionsin this manua assume the normal commanding State unless
otherwise stated. The dternative commanding states are:

Double word command: DWP is expecting the second part of a double word command, and will
reject any command that is not vaid in this context.

Macro loading: All commands will be copied into the DWP macro memory, and not executed
directly, until a SetMacroOps (END) command is received.

Code patch loading: All commands are regarded as 16 bit data to be copied into memory until the
gpecified number of words has been received.

One exception to the above is the DWPConfig command which is decoded by hardware, and
therefore always executes as described no matter what the DWP Sate at the time.

DWP viewsthe leagt Sgnificant bit as being bit 0, and the mogt significant bit as bit 15.

The spacecraft RTU Serid Digitd Telemetry (SDT) interface to DWP is configured to be 16 bits.

3.2.2 Buffering and echoing of received commandsin WEC HK.

All memory load commands (except DWPConfig) received by DWP are buffered in a FIFO
telecommand buffer. This buffer can hold 16 memory load commands.
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Every 30 ms DWP polls the buffer, and if it is not empty, fetches the memory load command at the
front of the queue. The command reed is aso stored in the next HK block (ref. Telecommand
echo, AIT entriesEW5MLECC and EW5MLEC1 to EW5M LE1S).

The poll interva of 30 ms dlows DWP to execute up to 170 memory load commands between any
two OBDH resets. This meets the project specification of two spacecraft macro sequences (each
up to 80 words) being downloaded into an instrument in one reset period.

Only up to 15 memory load commands per HK frame can be echoed. The memory load
commands are only echoed in the fird HK frame output after the command was received. The
DWPConfig command, and the transputer data commands following a LoadKernelMemory
command are not echoed like al other WEC commands.

3.2.3 Commanding rate limitations

The spacecraft OBDH specification requests that DWP be able to accept short bursts of
commands separated by only 240 microseconds.

DWP may be commanded at a rate of one command every 240 us as long as the following
conditions are met:

i/ At any time no more than 16 commands can be tranamitted as a high rate burst. This is
because of the limited size of the commanding FIFO buffer described in the previous section. If
more than 16 commands are transmitted then some will be logt.

ii/ If the DWP kernd processor is running a haf speed (the default), then high rate
commanding is only possible before sarting a typica WEC mode.

i/ If the DWP kernd processor is running at full speed then high rate commanding is possible
when a typicd norma bit rate WEC mode is in use. However, some commands will be logt if a
WEC high bit rate mode isin use.

Asagened rule, it is recommended that if high rate command burgts are planned these should be
transmitted to DWP before other WEC mode execution starts and preferably before powering on
the other WEC instruments.

3.24 Decoding of memory load commands

All memory load commands are 16 bits wide. Every memory load command received by DWP is
decoded as shown inthe Table 3.2.4.1
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1514131211109 8 7 6 5 4 3 2 1 o |Description
X X X Main Function
X Extension flag, 1 = double word command
X X X X Sub function
X X X X X X X X|Function data

Table 3.2.4.1 - Decoding of memory load command

The decoding of bits of amemory load command are Slit into four fields, main function (3 hits),
extension (1 bit), sub function (4 bits) and function data (8 hits).

The main function field sdlects the destination for the memory load, as shown in Table 3.2.4.2
Memory load commands can only affect the ingrument(s) sdected by the main function bits.
However, when the main function sdlects either DWP Configuration or DWP System, the
operation of DWP and some or dl of the WEC instruments will be affected.

&
N

13 | Instrument selected

EFW

STAFF SA

STAFF calibration

WHISPER

WBD

DWP configuration

DWP system

1 | Extension for double word command assembly

Table 3.2.4.2 - Decoding of main function

All the information DWP requires to execute a tdecommand is usudly contained in a sngle
memory load command. A single word command provides 4 bits of sub function and 8 bits of
function data, and has the extenson bit set to zero. However, a few commands recognised by
DWP require more data than will fit into a sngle memory load. The concept of a double word
command is introduced. A memory load command that is the firs word of a double word
command has its extension fidd set to 1. The memory load command that is transmitted next must
have the main function and extension fieds set to 1. If it does not, DWP will ignore both memory
load commands, and set the Telecommand extension invalid (AIT entry EW5EITEW) fidd of
the HK..

PRPRPRPPOOOO
PPRPOOFR,F OO
OPrPORFrORrOo

3.2.5 Double word commands

Double word commands double the number of bits used to represent sub function and function
data to 8 bits and 16 bits respectively. The first memory load command should contain the most
ggnificant bits of sub function and data, and the second memory load the least Sgnificant bits of sub
function and data. The process of decoding is described in more detail below.
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After vdidating the main function and extenson fidds of the second memory load word, the sub
function and function data fields set by the first memory load are extended. The 4 bits of the firgt
sub function are shifted up by 4 bits, and the sub function bits of the second memory load word
written to the 4 least Sgnificant bits. The 8 bits of the first function data are shifted up by 8 bits, and
the function data bits of the second memory load word written to the 8 least Sgnificant bitsTable
3.2.5.1 and Table 3.2.5.2 demongrate this. H represents a bit set by the first memory load, L a bit
et by the second memory load.

Assembled sub function Assembled function data
7 4 3 0 15 8 7 0
OO0OOOHHHH ooooo0oo0O0O0OLLLLLLLL
Table3.2.5.1 - After the first memory load
Assembled sub function Assembled function data
7 4 3 0 15 8 7 0
HHHHLLLL HHHHHHHHLLLLLLLL

Table 3.2.5.2 - After the second memory load

3.2.6 Introduction to WEC commands

The following sections briefly introduce the commands defined for the WEC, grouped by
indrument. The definitive description of each of the commands ligted is given in the telecommand
reference section later in this document.

Full details of the command set for each of the WEC instruments taken from the WEC instruments
interna EIDs are given.

3.2.7 DWP Configuration

Fixed AIT name Name Purpose
Pattern

0xA000 ZEWNSCFS DWPConfig Reset DWP and WEC operations
Table 3.2.7.1 - DWP configuration

This memory load command is handled as a specid case by DWP. The most sgnificant 6 bits of
the memory load are decoded by a hardware comparator, and when the bit pattern is 101011 the
least Sgnificant 8 bits are strobed onto the DWP hardware command bus.

DWPConfig examines the least Sgnificant bits of the memory load to determine which transputers
it will power off, or switch to high clock speed. Two bits indicate which DWP processor should
run the kerndl software.
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This command resets al DWP software and WEC operations to their default states, and powers
off dl other WEC ingtruments.

3.28 DWP System Commands

Fix Vdue | AIT name Name Purpose

0xC000 ZEWMSOFS | SetWECClock Set WECSS frequency and source

0xC100 ZEWMSIFS | FlagOBDHAcgMode | Set OBDH Acquisition Mode

0xC200 ZEWMS2FS | SetInstrPower Set instrument on/off or reset

OxC300 ZEWMS3FS | FlagintfFail Flag failure of WEC interface

OxC400 ZEWMSAFS | FlaglnstrFail Flag failure of WEC instrument

OxCs00 ZEWMS5FS | NOP No Operation

0XC600 ZEWMS6FS | MacroSetCounter Set macro loop counter

0XC700 ZEWMSTFS | MacroTestCounter Test macro counter and loop

OXCAQ0 | ZEWMSAFS | SetMWFDataProc Set MWF data processing

0XCBQO ZEWMSBFS | SetWHDataProc Set WH data processing

0XCC00 ZEWMSCFS | SetwBDDataProc Set WBD data processing

0XCD00 ZEWMSDFS | SetCorrDataProc Set Correlator data processing

OXCEQO ZEWMSEFS | MacroWaitOrLoop Macro execution delay or jump

OXCF00 ZEWMSFFS | SetMacroOps Begin/Stop macro execution or load one
macro slot

0XD100 ZEWMDI1FS | MacroLoad L oad any number of macro commands

0XF000 ZEWEDOFS

0XD100 ZEWMDI1FS | SetbWPMemRead Set DWP Kernel Memory Read Address

0XF100 ZEWEDI1FS

0XD100 ZEWMDI1FS | SetDWPMemWrite Set DWP Kernel Memory Write Address

0XF200 ZEWED2FS

0XD100 ZEWMDI1FS | LoadKernelMemory Load Kernel Memory

0XF300 ZEWED3FS

0XD100 ZEWMDI1FS | FlagExtExpStatus Flag spin mode of PEACE instrument

0XF400 ZEWEDA4FS

0xD100 ZEWMDIFS | SaWECPwrLimit Set limit for total WEC current

O0xF500 ZEWEDSFS

Table3.2.8.1 - DWP commands

Most DWP System commands are single word commands. A smal number of double word
commands implement facilities that are ether used less frequently or require 16 bits of function
data

The primary use of SetWECCIock is to change the WEC sample clock to a frequency of either
25 Hz or 450 Hz. Additiond commands will be required by some instruments for them to make
best use of the increase in sampling frequency. The secondary function of SetWECCIock is to
control the redundant backup of the interna programme clock used by DWP.

FlagOBDHAcgMode must be transmitted to DWP if the OBDH acquigtion rate is to be
changed, or if the OBDH acquisition rate at WEC power on is not the norma mode. The switch to
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the new OBDH acquisition rate will occur on the next OBDH rest. It isvital that DWP s correctly
informed of the OBDH acquisition rate, if it is not the science data output is likely to be garbage.

The primary use of SetlnstrPower is to dlow the power to individud WEC instruments to be
turned on or off. A secondary functions of Setl nstrPower isto alow some insruments to be reset
only without power off, or for STAFF SC to disable the telemetry data.

FlaglntfFail adlows automatic DWP monitoring of some WEC interface sgnas to be dissbled in
the event of hardware failuresin the interface. The interface Sgnds are either ADC or darm sgnals
that indicate latchup in the interfaced ingtrument. The normd action that DWP takes in the event of
latchup detection is to power off the instrument and then to turn it back on a short time later.

FlaglnstrFail is to be used if a WEC indrument has a catastrophic failure such that operating it
could endanger other WEC operations. It disables the power commands for the selected
ingdrument in the event of catastrophic falure of that instrument.

NOP does not affect WEC operations. It is provided to alow testing of the command and HK
interfaces without affecting other WEC operations.

M acr oSetCounter may only be executed from a macro sequence running within DWP. It dlows
one of four internal counters to be set. Processing Control

MacroT estCounter may only be executed from a macro sequence running within DWP. It dlows
one of four internd counters to tested, and if non-zero, a jump to an earlier point in the macro
sequence to be executed.

SetM W FDataPr oc controls the compression of STAFF MWF data.

SetWHDataPr oc controls the processing and compression of WHISPER data.
SetWBDDataPr oc specifieswha DWP processing of WIDEBAND datais required.
SetCorrDataPr oc specifies the particle correlation parameters and DWP data processing.

All of the SetXDataProc commands require that the application processors within DWP be
powered and ready to perform the processing, otherwise the DWP no processor for application
task (AIT entry EW5ATSNP) HK issat.

MacroWaitOr L oop may only be executed from amacro sequence running within DWP. It alows
timed delays to be inserted between execution of DWP macro commands, or unconditiona jumps
to earlier pointsin the macro sequence to be executed.
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SetMacroOps provides the means to load a new sequence of commands into a DWP macro
buffer, and then to execute it. An executing macro may aso be terminated by this command. If
used to indicate a macro sequence is to be uploaded, the next 8 memory load commands are not
executed, but copied into the selected macro command dot.

All the commands ligted to this point have been single word commands. The following are double
word commands.

MacroL oad provides an dternative more flexible arrangement for loading any number of new
macro sequences into DWP memory. It can aso be used to edit afew words of an existing macro
sequence. The next n memory load commands are not executed, but copied into the selected
meacro command dot a the selected offst.

SetDWPMemRead sats the DWP memory read address pointer (AIT entry
EW5MEM RD). DWP routindy dumps a few words from its memory in mogst HK frames in the
Tedecommand echo (AIT entry EWS5MLECC). SetDWPMemRead alows the address of this
dump to be selected by command.

SetDWPMemWrite sats the DWP memory write address pointer (AIT entry
EW5MEMWR).

L oadK ernelMemory specifies that the next n memory load commands will be copied directly into
DWP memory gtarting from the address specified by DWP memory write address pointer.(AIT
entry EW5M EMWR). Those memory load commands do not match the standard format given
earlier asthey are transputer ingtruction words.

FlagExtExpStatus command must be sent to DWP to inform it of the mode of the PEACE
ingrument. This is required to run the particle correlation software correctly, and to synchronise
WHISPER sounding with the particle experiments in some WHISPER modes.

3.29 DWP Macro Command Overview

WEC macro definitions, and guidelines for writing WEC macro sequences may be found in section
3.5. This section gives a brief overview of how macros are stored within DWP.

The concept of DWP macros are that are they are primarily used to store the basic sequence of
WEC telecommands required to set up the WEC configuration for a particular WEC science
mode. A number of predefined DWP macros are stored in the EPROM of each processor. These
implement the stlandard WEC science modes. This means that the WEC can be commanded to any
of its defined modes by means of a sngle command, SetM acr oOps.
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DWP provides 32 macro command slots. Each DWP macro command dot stores a sequence of
8 memory load commands. During DWP rest initidisation after ether initid power on, or after
reception of a DWPConfig command, the contents of al macro command dots are copied from
EPROM to RAM.

There may be arequest from the WEC to redefine some of the WEC modes to dlow for change of
scientific priorities or ingrument failure. By use of the SetMacroOps or MacrolL oad command,
new DWP macros may be uploaded. DWP uses volatile RAM to store these user defined macros,
so they will need to be uploaded after every DWP power on. User defined macro sequences are
preserved after DWPConfig commands.

User defined macro command sequences may occupy multiple macro command dots a the
expense of reducing the number of available DWP macros. However, care must be taken to ensure
that the SetM acr oOps command specifies a macro command dot which has the first memory load
command of the required sequence.

3.2.10 EFW Commands

Fixed AIT name Name Purpose

Pattern

0x0000 ZEWWSOFS | SetEFWComLSB Set LSB of EFW command holding register in
DWP

0x0100 ZEWWSIFS | SetEFWComMSB Set MSB of EFW command holding register in
DWP

0x0200 ZEWWS2FS | SetEFWTapeMode Set EFW tape mode

0x0500 ZEWWSEFS | SetEFWTestSeq Set EFW test sequence number

0x0600 ZEWWSGFS | SetEFWWinPos Set position of sliding window in EFW science
telemetry

0x0800 ZEWWSBFS | SetEFWComLSBTx Set LSB of EFW command holding register in
DWP and transmit holding register to EFW

0x0900 ZEWWSOFS | SetEFWComMSBTX Set MSB of EFW command holding register in
DWP and transmit holding register to EFW

Table 3.2.10.1 - EFW commands
SetEFWTapeMode sdects which EFW tape mode will be commanded by DWP when the
WECSS frequency is changed to 450 Hz.

SetEFW T estSeq sets a value which is echoed in the WEC HK to show the current test sequence
number (for ground based experiment checkout only).

SetEFWWinPos sets the postion of a window in the EFW science telemetry, the contents of
which are echoed in the telemetry stream.
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EFW requires a 16 bit command to be transmitted as two bytes across the interface from DWP.
SetEFWComL SB and SetEFWComM SB modify a DWP holding register without transmitting
the register to EFW. SSEFWComL SBTx and SetEFWComM SBTx modify the DWP holding

register and tranamit the holding register to EFW. The commands accepted by the EFW ingtrument
and their effect are listed below.
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00000, bbb ,dddddddd

BIAS

Sets the bias value on boom bbb (1 - 4) to dddddddd (-127 -

127).
If bbb
If bbb
If bbb

is set to
is set to
is set to

Verification in
00001 ., bbb ,dddddddd

5, boom 1 & 2 are changed.
6, boom 3 & 4 are changed.
7 all four booms are changed.

housekeeping:
STUB

not possible.

Sets the stub value on boom bbb (1 - 4) to dddddddd (-127 -

127).
If bbb
If bbb
If bbb

is set to
is set to
is set to

Verification in
00010, bbb ,dddddddd

Sets the guard v
127).

1T bbb

1T bbb

1T bbb

is set to
is set to
is set to

Verification in
00011 ,bbb, 00000000
Sets boom bbb (1
IT bbb is set to
IT bbb is set to
IT bbb is set to

Verification in
bbb parameter
EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4
EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4
EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4
00011 ,bbb, 00000001

Sets boom bbb

IT bbb is set

IT bbb is set

IT bbb is set

AhWNR

a
to
to
to

5, boom 1 & 2 are changed.
6, boom 3 & 4 are changed.
7 all four booms are changed.

housekeeping:
GUARD
alue on boom bbb (1 - 4) to dddddddd (-127 -

not possible.

5, boom 1 & 2 are changed.
6, boom 3 & 4 are changed.
7 all four booms are changed.

housekeeping: not possible.
EFIELD
- 4) to electric field mode.

5, boom 1 & 2 are changed.

6, boom 3 & 4 are changed.
7 all four booms are changed.
housekeeping:
value
o
o
o
o
o
o
o
o
o
o
o
o
DENSITY
- 4) to density mode.

5, boom 1 & 2 are changed.
6, boom 3 & 4 are changed.
7 all four booms are changed.
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Verification in housekeeping:
parameter value

bbb

AhWNR

EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4
EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4
EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4

00100.,000,0000000x

Turns interferometric mode on (x =

Y B N N

INFERO
1) or off (x =

Verification in housekeeping:

EWOIFMOD

00101 ,000,000000xx
Sets EFW sample mode.

XX
00
01
10
11

is set to the value of x.

SAMPLECTL

sampling mode

normal
split
HX only
null

Verification in housekeeping:

EWOSAMOD is set to the value of xx.
00110,bbb,0000000x MOTOR

Turns deployment motor bbb (1 - 4) on (x =
0).

IT bbb is set to 5, motor 1 & 2 are controlled.

IT bbb is set to 6, motor 3 & 4 are controlled.

IT bbb is set to 7 all four motors are controlled.

Verification in housekeeping:

bbb

AhWNR

o

SO0 O0O0OOX

o

parameter
EWOMOT1S
EWOMOT2S
EWOMOT3S
EWOMOTA4S
EWOMOT1S
EWOMOT2S
EWOMOT3S
EWOMOTA4S
0 EWOMOT1S
EWOMOT2S
EWOMOT3S

value

[=NeNeloNeNoleNeNeNeNe]

0).

1) or off (x =
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EWOMOTA4S 0
1 1 EWOMOT1S 1
2 1 EWOMOT2S 1
3 1 EWOMOT3S 1
4 1 EWOMOTA4S 1
5 1 EWOMOT1S 1
EWOMOT2S 1
6 1 EWOMOT3S 1
EWOMOTA4S 1
7 1 EWOMOT1S 1
EWOMOT2S 1
EWOMOT3S 1
EWOMOTA4S 1
01000,000, 00xXXXXXX HXFMTO
Sets the HX format index used in mode 0 to xxxxxx (0 - 63).
Verification in housekeeping: not possible
01000,001, 00XXXXXX HXFMT1
Sets the HX format index used in mode 1 to xxxxxx (0 - 63).
Verification in housekeeping: not possible
01000,010, 00xXXXXXX HXFMT2
Sets the HX format index used in mode 2 to xxxxxx (0 - 63).
Verification in housekeeping: not possible
01000,011, 00XXXXXX HXFMT3
Sets the HX format index used in mode 3 to xxxxxx (0 - 63).
Verification in housekeeping: not possible
01000,100, 00XxXXXXXX LXFMT
Sets the LX format index used in all modes to xxxxxx (0 -
63).
Verification in housekeeping: not possible
01000,101, 00XXXXXX BFMT
Sets the burst format index to xxxxxx (0 - 63).
Verification in housekeeping: not possible
01000,110, 00XXXXXX INDEX
Sets the current index to xxxxxx (0 - 63).
Verification in housekeeping: not possible
01000,111 , XXXXXXXX QTY
Sets the current quantity to xxxxxxxx (0 - OxfFfF).
Verification in housekeeping: not possible
01001 , XXX , XXXXXXXX RAMBASE
Sets the RAM base address to xxxxxxxxxxx (0 - Ox7FfF).
Verification in housekeeping: not possible
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01010,000,000000yz FITMODE
Enables spin fits on V12 (z = 0) and V34 (y = 0).
Disables spin fits on V12 (z = 1) and V34 (y = 1).

Verification in housekeeping: not possible
01011,000 , XXXXXXXX SAWOFF
Sets sawtoth starting bias to xxxxxxxx (-127 - 127).

Verification in housekeeping: not possible
01011,001 , XXXXXXXX SAWDEL
Sets sawtoth bias step size to xxxxxxxx (-128 - 127).

Verification in housekeeping: not possible
01011,010, XXXXXXXX SAWPER
Sets sawtoth steps to xxxxxxxx (0 - 255).

Verification in housekeeping: not possible
01011,011 , XXXXXXXX SAWDIV
Sets sawtoth step rate divider to xxxxxxxx (0 - 255).

Verification in housekeeping: not possible
01011.100,0000dcba SAWOPT
Selects which sensors to control.

it sensor

OoOTRP T
AWNR

Verification in housekeeping: not possible
01011.101,0000dcba SAWENA
Enables which sensors to control.

it sensor

OoOTRP T
AWNR

Verification in housekeeping: not possible
01100,000, 00OXXXXXX SWPADR
Sets the relative address (0 - 41) to load a sweep quantity.

Verification in housekeeping: not possible
01100,001 , XXXXXXXX SWPQTY
Sets addressed sweep quantity to XXXXXXXX -

Verification in housekeeping: not possible
01100,010,00000ppp SWPREBIAS
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Assigns the auto-calculated bias value to probe pair ppp
(1 = V12, 3 = V34).

Verification in housekeeping: not possible
01110,000,00000111 MRESET
Reset EFW instrument.

Verification in housekeeping: All FDM values are reset to
default.

parameter default
EWOBINTS
EWOEDMD1
EWOEDMD2
EWOEDMD3
EWOEDMD4
EWO 1 FMOD
EWOMABPB
EWOINSDS
EWOSAMOD
EWOMOT1S
EWOMOT2S
EWOMOT3S
EWOMOT4S
EWOSWEEP
01110,000,00001000 ADRESET
Reset and recalibrate the A/D converters.

=NeNoleNeNoleNeloNeNeleNeNol

Verification in housekeeping: not possible
01111.000,n00F0000 ADPOWER
A/D converter power control.

nf function

00 forces A/D power on

01 .

10 forces A/D power on

11 enable single event latch circuit

Verification in housekeeping: not possible
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10100,000, rpaaaatt BTRIG
Set burst trigger parameters.

r repeat after playback

0 no

1 yes

p auto playback after burst collection
0 no

1 yes

aaaa trigger adjustment level

tt trigger function

00 off

01 immediate
10 analog

11 ram

Verification in housekeeping: not possible
10100,001 , mmmmmmmm BCHIRP
Sets duty cycle of burst sampling.

Verification in housekeeping: not possible
10100,010,sssscccce BPAGES

Sets number of burst search pages to ssss and collect pages
to cccc.

Verification in housekeeping: not possible
10100,011, tELLLtett BTHRESHO
Sets the burst trigger threshold register to tttttttt.

Verification in housekeeping: not possible
10100, 1rr , XXXXXXXX BPARAM
Sets the burst parameter rr (0 - 3) to xxxxxxxx (0 - OxFF).

Verification in housekeeping: not possible
10101,000,x0ssOFfFF BFREQ
Sets the burst sampling frequency.

X function

0 normal

1 HX override
ss sampling mode
00 normal

01 split

10 HX only

11 null
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fff sampling frequency
000 450 Hz

001 900 Hz

010 2250 Hz

011 4500 Hz

100 9000 Hz

101 18000 Hz

110 36000 Hz

Verification in housekeeping: not possible
10110,000,0000psss BSTATE
Forces the burst state machine into the specified state.

playback
off
on

= O%v

sss burst state
000 off

001 startup

010 restart

011 search

100 collect

101 close

110 wait

111 play

Verification in housekeeping: not possible
10111,000,000000xx BPLAY
Starts a burst playback.

XX sampling mode
00 normal

01 split

10 HX only

11 null

Verification in housekeeping:
EWOINSDS is set to one.
10110,000,00000000 BSTOP
Stops a burst playback and burst triggering.

Verification in housekeeping:
EWOINSDS is set to zero.
11000, 000 , XXXXXXXX CMDWT
Pause the execution of the internal command list
For xxxxxxxx * 20 milliseconds.

Verification in housekeeping: not possible
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11001, 000 , XXXXXXXX CMDS
Tells EFW instrument to expect XXXXXXXX commands.

Verification in housekeeping:

EWOCNTMM will be set to zero when exactly XXXXXXXX
successftul

commands have been received (including the CMDS command).
11010,000,00000000 DEP_STOP

Turn off both motors.

Verification in housekeeping:

EWOMOT1S set to zero

EWOMOT2S set to zero

EWOMOT3S set to zero

EWOMOT4S set to zero
11010,001 , uuuuuuuu DEP_A

Deploy A side (1 or 3) uuuuuuuu * 10 centimeters.

Verification in housekeeping:

EWOMOT1S set to one during the deployment if pair 12 is
selected

EWOMOT2S set to zero

EWOMOT3S set to one during the deployment if pair 34 is
selected

EWOMOT4S set to zero
11010,010,uuuuuuuu DEP_B

Deploy B side (2 or 4) uuuuuuuu * 10 centimeters.

Verification in housekeeping:

EWOMOT1S set to zero

EWOMOT2S set to one during the deployment if pair 12 is
selected

EWOMOT3S set to zero

EWOMOTA4S set to one during the deployment if pair 34 is
selected
11010,011,uuuuuuuu DEP_BOTH

Deploy both sides uuuuuuuu * 10 centimeters.

Verification in housekeeping: not possible

EWOMOT1S set to one during the deployment if pair 12 is
selected

EWOMOT2S set to one during the deployment if pair 12 is
selected

EWOMOT3S set to one during the deployment if pair 34 is
selected

EWOMOT4S set to one during the deployment if pair 34 is
selected
11010,100 , mmmmmmmm DEP_OVER

Used to override a deployment microswitch failure,

where mmmmmmmm is a mask to apply to the microswitch byte.
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Verification in housekeeping: not possible
11010,101,000000pp DEP_PAIR
Sets which boom pair to deploy.

pp boom pair
01 12
11 34

Verification in housekeeping: not possible
11101.,011. 000010111 ADDRL

Sets low byte of current memory address to 1110110101

Verification in housekeeping: not possible
11101,100,hhhhhhhh ADDRH

Sets high byte of current memory address to hhhhhhhh.

Verification in housekeeping: not possible
11101,101 , XXXXXXXX LOAD

Loads byte xxxxxxxx into the location addressed by the

current memory address.

Verification in housekeeping: not possible
11101.,110,00000000 EXEC
Execute an uploaded program.

Verification in housekeeping: not possible
11110,000,0000000x SCVMODE
Sets polarity of the spacecraft potential.

X measurement
) + (V1 + V2)/2
1 - (V1 + V2)/2

Verification in housekeeping: not possible
11111,000 , XXXXXXXX TEST
Used to set test labels in the telemetry stream.

Verification in housekeeping:

XXX XX XXX content of EWOSUNAN

0 the calculated sun angle
1 - 255 XXX XX XXX

3.2.11 STAFF SA Commands

Fixed AIT name Name Purpose
Pattern

0x2000 ZEWASOFS SetSACom Transmit command to STAFF SA

Table3.2.11.1. - STAFF SA command

Date 23-Aug-00

Page 3.2.18



Ref: CL-WEC-UM-002
Issue:1.03

WEC Instrument User Manual Telecommanding overview

There is a direct mapping from the bottom 12 hits of the SetSACom command to the command
format required by the STAFF SA interface. The 12 bits read are immediately copied to SA. The
commands accepted by the STAFF SA instrument and their effect are listed below.

Telecommand word bits are assgned as shown in Table 3.2.11.2.

Telecommand bits
11to8
7t00

Table 3.2.11.2- Decoding of SA telecommand
The dlocation of commands to the function codesis shown in Table 3.2.11.3.

Description
Command function
Command data

After receiving any command from DWP, SA will tranamit a response tag. Four of the commands
intable Table 3.2.11.3(those marked with a **) will cause SA to transmit to DWP a sized block
of data following the tag.

bit bit bit bit |Description bits

11 10 9 8 7t00

0O O 0 1 |DoAnalysis(timedstartpulserequired) (*) |mode

1 0 O O [Despinon/off O=default on

1 0 0 1 |AddressLow lower 6 bits (bits 2-7) 1

1 0 1 0 [AddressHigh upper 8 bits

1 0 1 1 |[LoadLow byte least sig. byte

1 1 0 0 |[LoadMidbyte middle byte

1 1 0 1 ([LoadHighbyte most sig. byte

1 1 1 0 |[LoadEnable Don't care

1 1 1 1 |LoadDisable Don't care

0O 1 0 1 |LoadProgram Counterwith Don't care
Address(High,Low)

0O O 1 O |DumpData (*) |length (bytes)

0O O 1 1 |DumpCo-efficients (*) |length (bytes)

0O 1 0 O |DumpProgram (*) |length (bytes)

T The address low hits are read as follows, 1001SSSSSSXX where the 1001 is the command

Table 3.2.11.3- SA tdecommand functions

address low, SSSSSS are the lower six bits of the address and XX are ignored.

(e.g. toload the address DCI:

| D | C |
0 0 1 1 0 1 1 1 0 0 0 1 [X X
8 hits bits
0 0 1 100 1 1 1 0 00 1 0 o0
3 7 0 4
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Thecommandsare  0x2904, 0x2A37)

The decoding of the mode field for the 'Do Analyss command ishown in Table 3.2.4.1. Only the
bottom 4 bits of the mode are decoded.

—

Mode Analysistime

(seconds)

Norma mode 1 4

Norma mode 2e 1

Normal mode 2b 1

Illegal

Emergency mode 4

Special mode 2

Norma mode 1'e 4

Norma mode 1'b 4
1
1
1

N

Fast mode 1
Fast mode 3e
Fast mode 3b

Illegal -
Fast mode 2 1

Illegal
Illegal
I1legal

Table 3.2.11.4 - Decoding of ‘Do Analysis mode

The tedlecommands specified in Table 3.2.11.3 will dlow three basic operations. These will be for
DWP to load SA programme memory, to initiate a spectrum anayss, and to dlow a SA memory
dump (for diagnostic purposes). The command protocol for each of these operations is described
below.

OrORFrRrROFrRPRORFRPRORFRPROPFRPORFRO|OT

bit
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1

PRPPOOOCORRFRPEFRPLRPFLPLOOODO

=
[y
=

Normaly the commanding procedure will be for DWP to send a command, and then to read the
regponse tag and data (if any) before sending the next command. However, in continuous analyss
mode 'do analys's commands may be sent whilst data from the previous analysisis still being read.

DWP will trangmit 'do analyss commands in synchronisation with a one second timing boundary
(OSTB).

The End-of-Command strobe (ref. [1]) following the transmission of the 'do andyss command will
be synchronised by DWP with the WEC OSTB. The End-of-Command strobe will be asserted no
later than 1 ms after the OSTB. The time that will be taken by SA to do a spectrum andysis is
shownin Table 3.2.11.4, timed from the recapt of the 'do analyss telecommand. SA will then
respond with atag and data block in the formats shown in Table 3.2.11.1 and Table 3.2.11.2

Therewill be two methods of commanding SA do andlys's, these are Single shot and continuous.
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Single shot method
This method will be used if commanding SA by telecommand.

DWP receives a SA 'do andyss telecommand and tranamits it (DA1) to SA a the next OSTB
(time 0). A response tag (RT1) must be transmitted by SA, followed by the science telemetry (S1).
Usually the response tag and the first byte of the science telemetry should be sent before time d (d
is the expected duration of the analysis in seconds), but in single shot mode DWP will not flag any
errors or timeout if they are not, unless another command is received for transmisson to SA.

ToSA jDAl DA Do Andysscommand
RT Responsetag
RT1 SL S  Scencedata
From SA |:|
Time O d 2d
(seconds)

Figure0.1 - DWP/STAFF SA protocol, single shot analysis

Continuous method

This method will be used when DWP executes macro loops that repeat SA 'do analyss
commeands at intervals of time d where d is the duration of the SA andys's. Double buffering will be
used within the SA instrument so that it can be tranamitting the results of the last andysis to DWP
whilst working on the current andysis.

The following describes the operation of the double buffering software protocol of the DWP/SA
interface.

DWP tranamits a 'do andysis command a an OSTB (time 0). The response tag (RT1) and the
first byte of science data S1 must be received by DWP before it is time for DWP to transmit DA2
which will occur a time d. If not, DWP will flag an error, but will not reset the spectrum anayser.
The rest of the packet S1 must be transmitted to DWP by time 2d.

DA2 will be trangmitted at time d. This raises possible confuson over whether the next byte DWP
receives will be RT2 or part of S1. Therefore, the implementation definition is that the response teg
will not be expected until the current science packet transfer is complete. The byte after the last
byte of the science packet S1 must be the response tag RT2. The response tag RT2 must be
transmitted to DWP before DWP sends command DA3 at time 2d.
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ToSA D DA1 ] DA2 :| DA3
S1 RT2 | 2 RT3
From SA |:| e |:| |:|
Time 0 d 2d 3d
(seconds)

Figure 0.2- DWP/STAFF SA protocol, continuous analysis

If the protocal is violated (E.g. no response tag received) then DWP will typicdly flag an error in
the STAFF housekeeping (ref. section 3.3), but will not reset SA. Ref.[2] for details of DWP
handling of interface protocol errors.

The following command protocol is required by SA but will not be checked by DWP which will
just relay the telecommands to SA.

The first telecommand of the memory load procedure will aways be 'Load Enable. The address
for the load will be sat by sending the 'Address Low' and ‘Address High' telecommands. SA will
Set an address pointer from these transmitted commands, and will use the address pointer to store
bytes transmitted from DWP with the 'Load Low byt€, ‘Load Mid Byte and ‘Load High Byte
indructions. SA will only change the address pointer in response to further 'Address Low' and
'Address High' ingtructions. Any telecommand received by SA after a 'Load Enable€ other than
those listed above will cause an ‘invalid Load command' error to be returned in the response tag to
the tedlecommand. A SA programme memory load will be terminated by sending the 'Load Disable
command. The code can be executed immediately if required, by loading the start of code address
with 'Address Low' and 'Address High' commands, followed by the 'Load Program Counter'
command.

The following command protocol is required by SA but not checked by DWP which will just relay
the telecommands to SA.

Firg the address of the memory to be dumped will be set by sending the 'Address Low' and
'Address High' telecommands. SA will set an address pointer from these transmitted commands,
and will use the address pointer to read from its memory. Then one of the 'Dump’ telecommands
will be transmitted, specifying in the deta field of the command a count of the amount of memory to
dump. If this count would cause the dump to go beyond the top of SA memory, an 'Invdid non-
load command' response tag will be transmitted to DWP. Otherwise SA will send a non-error
response tag, followed by the required number of words/bytes starting from the specified address,
ref. [2].
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The procedure is as desribed by the example:

To DUMP at the address 1800:

Enable upload: Ox2E00
Upload lower 6 bits of the address 1800: 0x2900
Upload upper 8 bits of address 1800: 0x2A60
Disable uploads: 0x2F00
Wait 10 (seconds)

Dump 64 ingructions: 0x2C40

DWP provides a telecommand, StartSTAFFCal described in sectio 3.2.12 to start the STAFF
cdibration sequence. Whilst the cdibration is running, the SetSACom command should not be
used to avoid conflict with the DWP control of STAFF SA during the calibration.

The default vaue of this command is ON (function data = 0 or :tlc 0x2800). Other vaues can be
telecommanded, :tlc 0x2801 which means despin OFF (can be used for cdibration, or eg. in case
one boom has not been gected completely). :tlc 0x2802 makes despin in the inverse sense.

Those two vaues have to be sent after each experiment turn ON in case they are wanted.

The commands for despin ON and despin OFF change the vadue of the HK parameter
EWI1DSPIN (this parameter is set by DWP, and does not absolutely confirm that STAFF SA has
processed the command correctly). The inverse despin command is not verified in the HK, but
errors in command execution can be seen in STAFF SA error word status (see p.2.4.110)

Bits4-7 are set to O.

bit bit bit bit | Description
3 2 1 O
O O O |[DespinON (default value)
0 O 1 |DespinOFF

0O 1 0O |DespinON ininversesense

Table 3.2.11.5- Decoding of the Despin command

[eNeNe]

3.2.12 STAFF calibration

Fixed AIT name Name Purpose
Pattern
0x4000 ZEWCSOFS StartSTAFFCa Start STAFF MWF and SA calibration

Table3.2.12.1- STAFF calibration command
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StartSTAFFCal commands DWP to start a STAFF calibration sequence at the next OSTB. The
STAFF Cdlibration sequence will control both MWF and SA operations if they are active, ref. [1]
and [2].

The cdibration will be performed only if STAFF MWF is ON, otherwise the telecommand will be
ignored. If SA ison and the tdlemetry interface isin the IDLE Sate (i.e. no tdlemetry trandfers are
outstanding) then STAFF SA and MWF will be controlled by DWP for the duration of the
cdibration.. A STAFF cdibration should not be commanded when STAFF SA is in continuous
andysis mode, i.e. being commanded from a DWP macro.

The STAFF cdibration applies to both STAFF MWF and STAFF SA. The cdibration sgnd is
produced in the STAFF MWF box, and the signals sent to both parts of STAFF. The leve of
cdibration is a level of attenuation with respect to the most intense sgna. The ca ON datus is
copied to Housekeeping (STAFF MWF Cdlibration Mode p.2.4.87, aswell as ca steps (STAFF
MWEF Cadlibration step p.2.4.88. and p.2.4.89). In those pages the tables give the level of
cdibration (or atenuation) and the telecommands corresponding to the different steps.

DWP will sdect the cdibration sequence to be performed by determining the current WECSS
frequency. If the WECSS frequency is 25 Hz, DWP will perform the low bit rate cdibration (16
second step). If the WECSS frequency is 450 Hz, DWP will perform the high bit rate caibration
(4 second step).
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Cal Step Staff MWF | Staff MWF | Staff SA mode | Staff SA mode
CaMode CalLevel Low bit rate High bit rate

1 Cda 1 NM 2e FM 3e
2 Cda 1 NM 1 FM 2
3 Cda 1 NM 2b FM 3b
4 Cda 1 NM 1 FM 1
5 Cd4 2 NM 1 FM 1
6 Cd4 3 NM 1 FM 1
7 Cda 4 NM 1 FM 1
8 Cd4 5 NM 1 FM 1
9 Cd4 6 NM 1 FM 1
10 Cda 7 NM 1 FM 1
1 Cda 8 NM 1 FM 1
12 Cd3 1 NM 1 FM 1
13 Cd3 3 NM 1 FM 1
14 Cd1 1 NM 1 FM 1
15 Cd2 1 NM 1 FM 1
16 Cd1 3 EM FM 1
17 Cd2 3 SM FM 1
18 Cd1l 5 NM 1'e FM 1
19 Cd2 5 NM 1'b FM 1
20 Cd4 8 NM 1 FM 1
21 BKG 1 NM 1 FM 1
2 Cd2 3 NM 1 FM 1
23 BKG 1 NM 1 FM 1

start of the 4 second step.

Table 3.2.12.2 - Calibration for STAFF

As requested by STAFF, in the cdibration mode only one 'do andysis will be commanded per
cdibration step (under DWP software control). This will dlow the SA autogain circuitry to sdtle.
In normd bit rate caibration, the 'do analysis will be commanded 12 seconds after the start of the
16 second step. In high bit rate cdibration, the 'do andlysis will be commanded 3 seconds after the
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3.2.13 WHISPER Commands

Fixed AIT name Name Purpose

Pattern

0x6000 ZEWRSOFS | SetWHComO Set byte 0 of WHISPER command holding register
in DWP

0x6100 ZEWRSIFS | SetWHComl Set byte 1 of WHISPER command holding register
in DWP

0x6200 ZEWRS2FS | SetWHCom2 Set byte 2 of WHISPER command holding register
in DWP

0x6300 ZEWRS3FS | SetWHCom3 Set byte 3 of WHISPER command holding register
in DWP

0x6800 ZEWRSSFS | SetWHComOTx | Set byte 0 of WHISPER command holding register
in DWP and transmit register to WHISPER

0x6900 ZEWRSOFS | SetWHComl1Tx | Set byte 1 of WHISPER command holding register
in DWP and transmit register to WHISPER

Ox6A00 | ZEWRSAFS | SetWHCom2Tx | Set byte 2 of WHISPER command holding register
in DWP and transmit register to WHISPER

0x6B00 | ZEWRSBFS | SetWHCom3Tx | Set byte 3 of WHISPER command holding register
in DWP and transmit register to WHISPER

Table3.2.13.1. - WHISPER commands

Ref: CL-WEC-UM-002
Issue:1.03

WHISPER requires a 32 bit command (WCMW) to be transmitted as four bytes across the
interface from DWP. SetWHComO, SetWHCom1, SetWHCom2 and SetWHCom3 modify

bytes of a DWP holding

regiter without transmitting the regisger to WHISPER.

SetWHComOANdTxX, SetWHCom1AndTx, SetWHCom2AndTx and SetWHCom3AndTx
modify the DWP holding register and transmit the holding register to WHISPER. The commands
accepted by the WHISPER instrument and thelr effect are listed below.

The SetWHComO0(1,2,3)Tx will only be used to sat the last byte in the command which needs to

be modified before dl of the holding register is tranamitted.

WHISPER default command (internal DWP)

The WPW 4F isto be used for this mode
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MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: :76543210: 27651432
1 0:

11001011 00010011 01100000 011100

00
CB h 203d 13 h 19d 60 h 96d 70 h

112d
mode = 4 smode_aver = 1 gain_cmd = 6 fst = 112

(natural waves) (16 spectra) (+36/+24 dB) (default
for active)
fft_size = 2 whi_pro = 0 gain_thres = 0

(256 bins) (DWP processing) (2 overflows)

rep_fac = 3 PULSE = 0 (1-024) E_signal=0 (Ez2)

(116 cycles) level = 3

(200 Vpp default for active)
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WHISPER Command Mode Word (WCMW)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: :76543210: 27651432
1 0:

1 z z z 0 z b 0 z z 0 z

z : : z ooz : : I (fsp)

z z z z -z z > :- Frequency point
a =

z z z z -z z : :- Frequency range
)

z : : z ooz : :-.-.- (gain_thres)

z z z z -z z : Auto. Gain
threshold (S.N,T)

z : : z ooz : : dump_mem (D)

z : : z ooz e e (gain_cmd)

z z z z -z : +12/+24/+36 dB
(S.N.T,D)

z : : z Il e emeeaaaa- (level)

z z z z : o= : Emission level
(G.7T *

z : : z Il e mmeeaaaa (PULSE)
(pulse_cal) *

z z z z : : Pulse duration
(S &T1)

z : : z D e e mmmmmeeaaaa (whi_pro)

z z z z - WHISPER
processing(S,.N,C,D,U)

z : : o (smode_aver)

z : : : Emis./Recep.

Rate (S.T)
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spectra (N)

facto; (S,ﬁ.T.C,D) -
(S.N.T.C.) _
® _

definition(S,N,T,C.D,U)

Nb. of averaged

(rep_Tfac)
Repetition

(Fft_size)
FFT size

data block size

(mode)
Modes

* |n tracking mode these parameters are set with the vaues corresponding to the first tracking step
and then can be overwritten by DWP commanding for the following steps. In this mode the
WHISPER unit is fully controlled and commanded by the DWP. A WCMW command including
an FST = 0, while in tracking mode, will stop receiving new update and the unit will perform the

two output steps and stop.
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Modes definition
MSB WCMWO LSB MSB wCMw1 LSB MSB wCMw2 LSB MSB WCMW3
LSB
76 543210: 276543210: :76543210: 7651432
1 0:
1 :- - - = z 0 z b 0 z z 0 z
oo (mode) Modes description
00O 0 - Contingency 1 (Natural Waves) (N)
001 1 - Tracking (7)) also Uploading (U)
010 2 - Sounding (S)
011 3 - Calibration 2 (Sounding) (©)
100 4 - Natural waves (N)
101 5 - Calibration 1 (Quiet) (©)
110 6 — Dump_Troubleshooting (D)
111 7 - Contingency 2 (Sounding) (S)
FFT size - Data block size (fft_size)
MSB WCMWO LSB MSB wCMw1 LSB MSB wCMw2 LSB MSB WCMW3
LSB
76 543210: 276543210: :76543210: 7651432
1 0:
1 z e 0 z b 0 z 0 z
fft_size : : FFT size (0 to 83.170 kHz) Data block size
T (0 to 3) for S, N and T modes (0 only) for D
mode
T (0 only) for C modes (0 only) for C
(WHI_pro)
0 00 -~ ——————- 64 bins --——-—-—--——--"--—-—— 64 words
16)
1 01 ——————- 128 bins
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2 10 -~ ——m—————- 256 bins
3 11 ————————- 512 bins

The FFT is gpplied to the range 0 to 83.170 kHz (fixed sampling frequency, 166.66kHz). Its size,
M, defines the frequency resolution lower limit, 83.170/M in kHz. The find resolution may be
larger, dfter processng indde DWP. In a S mode, M will generdly be st to 512
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Repetition Factor (rep_fac)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :276543210: :276543210: 27651432
1 0:
1 i 0 0 0
(rep_fac) :- : Repetition factor (number of cycle)
T S,T modes N mode Cc.D
modes
0 00 -~ ———- i - i - 1
1 o1 ————- 2 ———— 8 ————- 1
2 10 ————- 32 - 232 ————————- 1
3 11 ————- 128 @ -—-———————- 116 ---——————- 1

The repetition factor corresponds to the number of time the ingrument works in the same
configuration. It is one way to limit the sounder operationsin case of amigtake or fallureinthe TC
gream. It will aso be of use in the definition of duty cycles.
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Emis./Rec Rate, Nb of averaged spectra (smode_aver)

MSB WCMWO LSB MSB wCcMw1 LSB
LSB

76 543210: 7654321 0:
1 0:

Emission/Reception Rate T
mode)
S mode and T mode

(smode_aver) 0

1E 1R (13.-33ms) —-————- oo
(smode_aver) 1

1E 2R (26-66ms) —-————- 00
(smode_aver) 2

1E 3R (Oms) - —-————- 01
(smode_aver) 3

1E 5R (66.66ms) —--————- 01
(smode_aver) 4

1E 8R ((106.66ms) —--———- 10

1

o

MSB wCcMw2 LSB MSB WCMW3

7 6 543210: 765432

Number of averaged spectra (N

Duration :

--— 32 spectra (426.66ms)
--— 16 spectra (213.33ms)
--— 16 spectra (213.33ms)
-—- 8 spectra (106.66ms)

- 4 spectra (53.33ms)

(smode_aver) 5 (T mode overwriten with smode_aver = 0)
Gliding mode ---—--- 101 ——- 2 spectra (26.66ms)

2.125 Spin (8.5s)

40 x (1E 1R) (533.33ms)
+ A (waiting) (2106.66ms)
+ 256 x 1R (3413.33ms)

+ B (waiting) (2446.66ms adj);
455 WHSS requested
296 frames issued

(smode_aver) 6

SYNC A Spin/32 (125ms) ---—-- 110
(1E 5R) (80ms)
+ B (waiting) (45ms adj.) -

6 WHSS requested
5 frames issued

(smode_aver) 7

-- 64 spectra (853.33ms)

SYNC B Spin/16 (250ms) ---—-- 111 -——- 1 spectrum (13-33ms)
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(1E 13) (186.66ms)
+ B (Waiting) (63-34ms adj.)
14 WHSS requested
13 frames issued

WHISPER processing modes (whi_process)

If bit 3 of WCMWL1 is s, ainternal WHISPER processing is requested for tracking mode (mode
1), sounding mode (mode 2), natural waves mode (mode 4) and calibration modes (modes 3 & 5),
aways used for troubleshotting mode (mode 6). In these modes DWP is requested to transmit the
output data in a trangparent mode, the WHISPER data flow is below 650 bit/sec exception is
made for three dedicated modesinternally processed, documented later in this paragraph.

MSB WCMWO LSB MSB wcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: :76543210: 27651432
1 0:

o O -_-_:- - - -_: O -_:-_:- -_:-_:-_: 0
oo (mode) : modes processing
001 1 a 0 - Tracking DWP processing
001 1 a 1 - Tracking WHISPER processing
(also used for uploading
EEPROM)
010 2 (S) 0 - Sounding DWP processing
010 2 (S) 1 - Sounding WHISPER processing
011 3 ) 0 - Cal 2 (sounding) DWP processing
011 3 ) 1 - Cal 2 (sounding) WHISPER
processing
100 4 (N) 0 - Natural waves DWP Processing
100 4 (N) 1 - Natural waves WHISPER Processing
101 5 ) 0 - Cal 1 (quiet) DWP processing
101 5 ) 1 - Cal 1 (quiet) WHISPER Processing
110 6 (D) 1 — Dump_Troublesooting

WHISPER internal processing dedicated modes

Three modes with WHISPER internd processing are implemented. These modes do not need any
DWP application task and no WPW are .

Two modes are dedicated to natural waves mode they are:
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a) 16 averages of fft 128 bins
b) 8 averages of fft 256 bins

One mode is dedicated to a sounding mode. For this mode DWP is requested to run WHISPER in
continuous mode.

The parameters : repetition factor, gain, overflow threshold and level (sounding) are addressable.
All the other parameters are exclusive for these modes.

WHISPER Processed Natural (duration 74 ms + 1240 ms per cycle)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

'76543210 '!76543210 !76543210 !765432
1 0

o m e e e o oo S o o +
110001 ++ 00011000 o 1o X X X X X X
X X
+- -+ 18 h 24 d Vb don*t care
| rep_Fac T
C4h O 1 cycles ! ! +oem - 0 to F
Gain_Thres
C5h 1 8 cycles ! - 0 to 1
E_signal
C6 h 2 232 cycles |
C7 h 3 116 cycles . 0 to 7
Gain_CMD

fft_size 128 bins 16 spectra WHI_process
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WHISPER Processed Natural Waves B (duration 74 ms + 1133.33 ms per
cycle)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

'76543210 !76543210 !76543210 !765432
1 0

o m e e e o oo S o o +
110010 ++ 00111000 o 1o X X X X X X
X X
+- -+ 38 h 56 d Vb don*t care
| rep_Fac T
c8h O 1 cycles ! ! +oem - 0 to F
Gain_Thres
COh 1 8 cycles ! - 0 to 1
E_signal
CA h 2 232 cycles |
CB h 3 116 cycles oo 0 to 7
Gain_CMD

fft_size 256 bins 8 spectra WHI_process
WHISPER Processed Sounding A (duration 74 ms + 4053 ms per cycle)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

'76543210 '!76543210 !76543210 !765432
1 0

o m e e e o oo S o o +
101011 ++ 000010 ++ o 000010
11
Hommmen - + +-+ A 0B h 11 d
i rep_Tfac | -4+ ) -+
ACh O 1 cycles I level : ' +o-- - 0 to F
Gain_Thres
AD h 1 2 cycles 09 h 1 50 vpp i R 0 to 1
E_signal
AE h 2 32 cycles OA h 2 100 vpp i
AF h 3 128 cycles OB h 3 200 vpp R 0 to 7
Gain_CMD

fft_size 512 bins 1E1R 1ms WHI_process fst #11 80 steps

WHISPER Processed Sounding B listen delayed (duration 74 ms + 4053 ms
per cycle)
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MSB WCMWO LSB MSB wCMw1 LSB MSB wCMw2 LSB MSB WCMW3
LSB
o m e e e o oo S o o +
176 543210 76543210 76543210 |7652432
1 0]
o m e e e o oo S o o +
101011 ++ 000010 ++ o 000010

11

Hommmen - + +-+ A 0C h 12 d

i rep_Tfac | -4+ ) -+
AC h O 1 cycles I level : ' +o-- - 0 to F
Gain_Thres
AD h 1 2 cycles 0D h 1 50 vpp i R 0 to 1
E_signal
AE h 2 32 cycles OE h 2 100 vpp i
AF h 3 128 cycles OF h 3 200 vpp R 0 to 7
Gain_CMD

fft_size 512 bins

1E1R 0_.5ms WHI_process fst #12 40 steps
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Pulse duration (PULSE)
MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: :76543210: 27651432
1 0:
1 z z z 0 z -z z 0 z z 0 z
z Pulse duration S and T mode,
z may be updated in tracking

mode

(also MSB frequency table)

0O ————- Pullse 1.024ms
1 —————- Pullse 0.512ms

In S modes, the frequency difference between two adjacent steps
will be adjusted to the pulse duration : respectively 1 or 2 kHz
for 1 or 0.5 ms. The related status bit (word 4 byte 1 bit 6)
can be taken into account when interpreting the frequency scan
mode bit.

Emission (level)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

7 6 543210: :76543210: :76543210: 27651432
1 0:
1 z z z 0 z oI oo o= 0 z z 0 z
(level) * - : Sounding level
(¢G.7
0 00 -~ ———- No emission
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1 01 ———-—- Sounding at 50 Vpp
2 10 - ———- Sounding at 100 Vpp
3 11 -———-—- Sounding at 200 Vpp

may be updated in tracking mode
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Gain command (gain_cmd)
MSB WCMWO LSB MSB wCMw1 LSB MSB wCMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: -76
1 0:
1 -_.:-.:- .- :-.: O -.-.- - - .= 0 :
(Gain_cmd) z
(S.N,T.Dacq)
0 0
dB
1 0
dB
2 0
dB
3 0
dB
4 1
24/12 dB
5 1
24/12 dB
6 1
36724 dB
7 1
36724 dB

In acq_dump mode, bit 6 is ignored, thus

Automatic Gain Threshold/Dump acq-memory

MSB WCMWO LSB MSB WCMW1 LSB MSB
LSB

o o o
'176 543210 76543210

10

o o o

Threshold (S.N,T)
for modes N,S.T
overflows

'7 6543210

(gain_thres) .

7 6543 2

Gain Command

0 0 -—- Fixed Gain + 12
01 -—- Fixed Gain + 24
1 0 --- Fixed Gain + 36
11 --- Fixed Gain + 36
0 0 —-—- Auto Gain +
0 1 -—- Auto Gain +
1 0 --- Auto Gain +
11 --- Auto Gain +

only fixed gain is set.
(gain_thres/dump_mem)
wcMw2

LSB MSB WCMW3

'7 65432

------ i
L 0 s
i1 1 Gain
(Number of
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during Gain

control)

0 000 ——- 0 (use
of internal
default value)

( 2

overflows for FM"s )

1 001 ——— from 3

7 111 ———- to 15
(step 2)
for mode D (dump) (mode 6)

o 000 —

acquisition dump 1k (16)
18 frames of
64 words (16)
1 0 01 -- dump PROM
mC 2k (8)
18 frames of
64 words (16)
2 010 -- dump
EEPROM mC 32k (8)
283 frames of
64 words (16)
3 011 -- dump VSP
PROM 8k (16)
142 frames of
64 words (16)
4 100 -- dump
WINDOW RAM 1k (16)
18 frames of
64 words (16)
7 111 -- dump all
prog. memories
461 frames of 64 words (16)

Contingency modes
Rules:

After receiving a command from the DWP the integrity of the WCWM is checked according to the
rules defined below for the norma operations.

if a WCMW anomaly is detected or the mode decoded in WCMWO is contingency 1
(neturd)
a contingency mode 1 (Natural Waves) isissued.
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if the mode decoded in WCMWO is contingency 2
a contingency mode 2 (Sounding) isissued.

criteria:
the MSB (bit) of the WCMW words must be respectively 1, 0, 0, 0

Contingency mode 1 (Natural Waves)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

'76543210 '!76543210 !76543210 !765432
1 0

1000 x X x Xx 0 X X X X X X X 0 X X X X X X X 0 X X X X X
X X
8x h XX h XX h XX h od
external command

10000000 11110000 01100000 0000O00O0
00
80h 128 d 78 h 120d 60 h 96 d 00 h 0od
WHISPER internal default values set by an abnormal commanding or
the above command

mode = 0 smode_aver = 7 gain_cmd = 6 fst = 0
(contingency 1) (1 spectrum) (+36/+24 dB)
fft_size =0 whi_pro = 1 gain_thres = 0
(64 bins) (WHI processing) (2 overflows)
rep_fac = 0 PULSE = 0 E_signal =0
(1 cycles) (E2)
level = 0
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Contingency mode 2 (Sounding)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

Fomm e - F oo i e +
'76543210 !76543210 !76543210 !765432
1 0

Fomm e - F oo i e +

1111 Xx XXX 0 X X X X X X X 0 X X X X X X X 0 X X X X X
X X
Fx h XX h XX h XX h
external command

11111100 00001010 01100000 011100
00

FC h 252 d OA h iod 60 h 96 d 70 h 112
d
internal default values set by an abnormal commanding
mode = 7 smode_aver = 0 gain_cmd = 6 fst = 112
(contingency 2) (1E 1R) (+36/+24 dB) (83 to 4,
80 steps)
fft_size =3 whi_pro = 1 gain_thres = 0
(512 bins) (WHI processing) (2 overflows)
rep_fac = 0 PULSE = 0 E_signal = 0
(1 cycles) (1.024 ms) (E2)
level = 2
(100 Vpp)

Calibration modes

These WCMW commands will be used to dlow the verification of the receiver transfer function
and the tranamitter transfer function.

The cdibration 1 (quiet) is a passive cdibration ; the synthesiser is connected interndly and as the
transmitter is not operating, the 27 V is off.

The cdlibration 2 (sounding) is an active cdibration ; the transmitter output is connected to the
recelver input, viaan attenuator, and the 27 VV power is needed for this calibration (27 V on).

Asthe tranamitter is till connected to the antennae braids, this cdibration is "active' and ablanking
pulse will be issued according to the transmitted pulse (1.024 ms). During both cdibrations, the
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levels are checked for saverd frequency pointsin al receiver gain levels. The parameters for both
cdibrations (teps, frequencies, leves, gains) are internaly programmed and thus, they cannot be
modified in flight by commeanding.

The cdibration 2 is selected interndly, only if the 27 V is on and the cdibration 1 is sdlected if the
27V isoff.

The two different commands are issued only to advise the DWP to switch on or off the 27 V
according to the requested mode.

Calibration 1 mode (Quiet) 99 steps 160 seconds.

frequency steps :- 124, 100, 76, 72, 64, 52, 36, 20, 16, 8, O
hexa : 7C, 64, 4C, 48, 40, 34, 24, 14, 10, 8, O

MSB WCMWO LSB MSB wcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: z276543210: 27651432
1 0:

11010000 0000O0OO0OO0O 0000OO0OO0O 000O0O00O0

DO h 208 d 00 h 0od 00 h od 00 h 0
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Calibration 2 mode (Sounding) 99 steps 160 seconds.

132 blanking pules are issued by DWP at a rate of one every 120 x

13.33 ms

frequency steps - 76, 72, 64, 52, 44, 36, 24, 16, 12, 8, O
hexa : 4C, 48, 40, 34, 2A, 24, 18, 10, 0C, 08, 00

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

76 543210: :76543210: :76543210: 27651432

10110000 0000O0OO0OO0O 0000O0OO0OO0O 000O0O0O

00

BO h 176 d 00 h od 00 h od 00 h 0
d
NOTE :
- These two calibration modes will issue 132 frames of 64 bins
(moduli)

at a rate of one frame every 1.6 second (120 x 13.3 ms).
Total duration - 212 seconds.
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Calibration 1 whi_pro (Quiet) 45 steps (690ms).

frequency steps :
hexa

MSB
LSB

WCMWO LSB

7 6 543 210:
1 0:

11010000

208 d

124, 100, 76, 72,
: 7C, 64, 4C,
MSB wCcMw1 LSB

7 6 54321 0:

00001000

08 h 8 d

64, 52, 36, 24, 16, 8, O
48, 40, 34, 24, 18, 16, 8, O

MSB wCcMw2 LSB MSB WCMW3

7 6 543210: 765432

0000O0OO0OO0O 000O0O0O

00 h od 00 h 0

Calibration 2 whi_pro (Sounding) 45 steps (690ms).

51 blanking pules are issued by DWP at a rate of one every 13_33

ms

frequency steps :
hexa

MSB WCMWO LSB

LSB

7654321 0:
1 0:

10110000

BO h 176 d

d

NOTE :

76, 72, 64, 52, 44, 36, 24, 16, 12, 8, O
: 4C, 48, 40, 34, 2A, 24, 18, 10, 0C, 08, 00
MSB wcMw1 LSB MSB wCcMw2 LSB MSB WCMW3

7654321 0:

00001000

08 h 8 d

— These two calibration modes will

the

end of the WHISPER

seconds.

internal

processing. Total duration :

7 65432

0000OO0OO0O 000O0O00O0

00 h od 00 h 0

issue one frame of 64 words at

0.7

- These two calibration modes are part of the WHISPER automatic

test.
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Troubleshooting modes

In al the troubleshooting modes the sequence produces a number of frames of 64 words at a rate
of (120 X 13.33 ms) 1.6 second.

Acquisition Dump mode

An Acquidtion dump mode can dso be invoked by commanding the troubleshooting mode
command with (dump_mem) set to 0.

With this command a 1 k Word (16 hit) of the EFW signd is sampled and dumped.
The output are 16 frames starting with a block of 6 bytes setup followed by 64 data.
The gain can be commanded by using the WCMW?2 (bit 4, 5, 6 ,7). Fix gain only.
Programme Memory Dump modes

Severd programme memory dump modes can be invoked by commanding the troubleshooting
mode command including a four bit word (dump_mem) in WCMW?2 hit O to 3.

With this command a programme memory dump is performed separately or together according to
the four bit word.

The output data frame contains block of 6 bytes status followed by 64 data words.

Date 23-Aug-00 Page 3.247



WEC Instrument User Manual Telecommanding overview Ref. CL-WEC-UM-002
Issue:1.03

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

o m e e e o oo S o o +
176 543210 76543210 76543210 |7652432
1 0]
o m e e e o oo S o o +
11100000 00001000 X X X X X X X X 000O0O00O0
00
EO h 224 d 08 h 8 d 00 h 0
d
RN T A T
Receiver on Ez gain 12 dB 00 h 00000000 —
acquisition dump 1k (16)
24 dB 10 h 00010000 18 frames of
64 words (16)
36 dB 20 h 00100000
36 dB 30 h 00110000
| AN N I I R A A |
| AN R R I R A |
Reciever on Ey gain 12 dB 08 h 00001000 —-
acquisition dump 1k (16)
24 dB 18 h 00011000 18 frames of
64 words (16)
36 dB 28 h 00101
36 dB 38 h 0011

00O
1000

1 1 1

1 1 |
01 h 00000001 -- dump PROM
mC 2k (8)

18 frames of

64 words (16)

1 1
1 |
02 h 00000010 -—— dump
EEPROM mC 32k (8)
283 frames of
64 words (16)

1 1
1 1 |
03 h 00000011 -- dump VSP
PROM 8k (16)
142 frames of
64 words (16)

1 1
1 |
04 h 00000100 -- dump
WINDOW RAM 1k (16)
18 frames of
64 words (16)

1 I
| I
07 h 00000111 —-—dump all
program memories
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461 frames
of 64 words (16)
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Frequency point, Frequency Range (fst)

MSB WCMWO LSB MSB wCcMw1 LSB MSB wCcMw2 LSB MSB WCMW3
LSB

1 z z z 0 z b 0 z z 0 - - - - =
Frequency point in tracking mode (T) * Dz o=
(N = syn_step)

not used :fromN=0 * * ——————————— 000O00O0

00
: to N=3 -—-—————— 000O00O0

11
F =N X 976.5625 Hz :- from N = 4 (3906.3 Hz) --- 000 0 1

00
: to N = 83 (81054_.7 Hz) --- 1 0100

11
not used : from N=84 -—-—--"—-"--————— 10101

00
: to N=127 -\ ——————————————— 11111

11
Frequency Range (Frequency Scan Table) (S) Dz o=

(fst)

from FST =0 ---———------————- 000O00O0

00
to FST = 127 -\ ———————————— 11111

11
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*  may be updated in tracking mode.

3.2.14 WIDEBAND Commands

Fixed AIT name Name Purpose

Pattern

Ox8000 | ZEWDSOFS SetWBDComL SB Set LSB of WBD command holding register in
DWP

0x8100 | ZEWDSIFS SetwBDComM SB Set MSB of WBD command holding register in
DWP

0x8200 | ZEWDS2FS SetWBDGUP Set gain update clock frequency

0x8400 | ZEWDSAFS SetwBDDataPath Set WBD data path

Ox8800 | ZEWDS8FS SetWBDComLSBTx Set LSB of WBD command holding register in
DWP and transmit holding register to DWP

0x8900 | ZEWDS9FS SetWBDComMSBTx | Set MSB of WBD command holding register in
DWP and transmit holding register to DWP

Table 3.2.14.1 - WIDBAND commands
SetWBDGUP specifies the period of the gain update clock signd routed to WBD.

Ref: CL-WEC-UM-002
Issue:1.03

SetWBDDataPath determines whether WBD telemetry is routed through DWP or directly from
WBD to the spacecraft.

WBD requires a 16 bit command to be tranamitted as two bytes across the interface from DWP.
SetWBDComL SB and SetWBDComM SB modify a DWP holding register without transmitting
the register to WBD. SetWBDComLSBTx and SetWBDComM SBTx modify the DWP
holding register and tranamit the holding register to WBD. The commands accepted by the WBD
ingrument and their effect are listed below.

The format of atelecommand word sent by DWP to WIDEBAND isshown in Table 3.2.14.2

Bit Description

15 (MSB) gain mode, manual (=1) / auto(=0)
14131211 | gain select

109 antenna select

87 frequency select

6,5 upper AGC threshold

432 output mode

10 lower AGC threshold

Table3.2.14.2 - WIDEBAND telecommand word for mat
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Mnemonic MSB LSB Action
WB_GN_SEL O 000000 YOOO0NKK setgain=0dB
WB_GN_SEL 5 000D YOOO0NKK setgain=5dB
WB_GN_SEL 10 001000 YOOO0NKK set gain=10dB
WB_GN_SEL 15 00100k YOOO0NKK set gain=15dB
WB_GN_SEL 20 0100xxxx XHO0000K set gain =20 dB
WB_GN_SEL 25 010Docxx YOOO0NKK set gain =25 dB
WB_GN_SEL 30 OL10xxxx XHO0000K set gain =30 dB
WB_GN_SEL 35 OL1Ixxxx XHO0000K set gain =35dB
WB_GN_SEL 40 1000x00¢cx YOOO0NKK set gain =40 dB
WB_GN_SEL 45 10000k YOOO0NKK set gain =45 dB
WB_GN_SEL 50 1010xxxx XHO0000K set gain =50 dB
WB_GN_SEL 55 1012xxxx XHO0000K set gain =55 dB
WB_GN_SEL 60 1200xxxx YOO set gain = 60 dB
WB_GN_SEL 65 1101xxxx YOO set gain = 65 dB
WB_GN_SEL 70 1110x00¢x YOOO0NKK set gain=70dB
WB GN_SEL 75 T YOO set gain =75 dB
WB_AGC _UPO X0000XX YO0 upper agc = UVO0
WB_AGC _UP1 X0X0IXX YO0 upper agc=UV1
WB_AGC _UP2 X000K10xX YO0 upper agc = UV*"
WB_AGC UP3 XOOXLAXX YOO upper agc = UV3
WB_AGC LOO %0000 X00000XK lower agc=LVO
WB_AGC LO1 X000 X00000XK lower agc=LV1
WB_AGC LO2 x00010xx X00000XK lower agc=LV2
WB AGC LO3 X000 Ixx X00000K lower agc=LV3
WB_GN_AUT XHO00XK OO000KX auto gain select
WB_GN_MAN XXX DO00OXK manual gain select
WB_FREQO XK XOOOOXKX conv. freg. = OHz
WB_FREQ 125 XK XODOOKX conv. freq. = 125 kHz
WB_FREQ 250 XK X1O0OKX conv. freq. = 250 kHz
WB_FREQ 500 XXX XLDOOKX conv. freq. = 500 kHz
WB_OUT 0 XXX XOX000XX BW = 9.5 kHz; 8-hits
WB_OUT 1 XXX XOXO01XX BW = 9.5 kHz; 8-hits
WB_OUT 2 XXX XOXOL0XX BW = 19 kHz; 4-bits
WB_OUT 3 XXX XOXOLIXX BW =19 kHz; 8-hits
WB_OUT 4 XXX XX100XX BW = 77 kHz; 8-bits
WB_OUT5 XXX xxx101 BW =77 kHz; 1-bit
WB_OUT 6 XXX XOXL10XX BW = 77 kHz; 4-bits
WB OUT 7 XXX XOKLLXX BW = 77 kHz; 8-bits
WB_SEN Ez X000 X00000K00 select Ez antenna
WB_SEN Bx X000 20000001 select Bx search cail
WB_SEN By X000 X0000<10 select By search coil
WB_SEN Ey XOO000X 000011 select Ey antenna
Table3.2.14.3
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3.3 Tdecommand Reference Guide

This section provides the definitive description of the purpose and effects of each of the defined
WEC commands. One or more pages per command is used, with a standard layoutt.

The AIT database section provides the information stored for this command in the AIT database.
The Purpose section gives athumbnail sketch of the command

The Constraints section highlights any limitations or dangers of the command.

The Description section provides the bulk of the detailed information for the command.

The Housekeeping section identifies the principa changes that should be observed in the HK if the
command was successful. References are made to the chapter 2 of the WEC instrument user
manua which describes the housekeeping telemetry. Where possible a table has been provided
that shows what new vaues some HK parameters will take if the command is successful. But in
many cases these tables are only vdid if no other commands are tranamitted to DWP until the HK
block isreceived, i.e. up to 5.2 seconds later.

Findly, Related Commands ligs other WEC commands that may be useful for the planned
operations.

Listing of commands.

3.1 Control PhiloSophy.........ccceoiiiieiiiiici e 1
3.2 TELECOMMANDING OVERVIEW ......ccoooiiiiriiineeeeseneesee e 1
321 INEFOAUCTION.......eeeeeieeiee et et s 1
322 Buffering and echoing of received commandsin WEC HK................ 1
3.2.3 Commanding rae lImMitationNS..........cccveveeeieeiee e 2
324 Decoding of memory load commands...........cccevveeeeeereeienseenennns 2
3.25 Double Word COMMENGS...........corererreeneee e 3
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3.2.6 Introduction to WEC COMMENGS .........cooeereereeneeierneeseeeeseeseeeneens 4
3.2.7 DWP COnfigUration...........cceeeeieeieeeeeseeiee e sieesee e eee e e e 4
328 DWP System COommMandS.........cceeveuereerierienierieseseeeeseesee e e sseseens 5
3.29 DWP Macro Command OVEIVIEW .........ccceeereneneeieeniese e sieseens 7
3.2.10 EFW COMMENGS. ......oceeiieieiiesie e 8
3211 STAFF SA COMMANGS......coceeiiieieriinie e enes 25
3.2.12 STAFF CAIBIEtioN ......ccveeieeieee e 30
3213 WHISPER COMMENGS........cciriiriieieieiiesiesie e 33
3.2.14 WIDEBAND COmMMaNGS........cccveeerieerieneesieesieeeesseeseesessseensesneens 58
3.3 Tedecommand Reference GUIdE .........ccooeveveninenininee e 1
331 DUMMYCOMMEANG ..o 4
332 DWPCOMMONCMA ..ottt sneas 5
333 DWPCOMIQ. ... vetesiesie sttt see e st e e sresneenens 6
334 ESCAPE.....coc e e 10
335 FIAQEXIEXPSIAUS. .....coooveoveveeeesvessseesseesssssesssensssssessssnsssssanssneens 11
3.36 HagINIFa ... 13
337 o171 OO 15
338 FIaGgOBDHACIMOUE........ccueiiirieeieienie et 16
3.39 LoadKenEMEMOIY ........ccoiiiiieieeese e 17
3.3.10 AV "o (] 0 7= o PSSP 19
3311 MBCTOSELCOUNTEY ...t 21
3.3.12 MBCIOTESICOUNLEY.......eeieeeeieesiee ettt 22
3.3.13 NOP ..ottt et et aestesreerennens 24
3.3.14 SELCOIMTDAAPIOC. ..ot e 24
3.3.15 AV F="e: £0)AY=  SPRN 26
3.3.16 SEDWPMEMREAD. ........coieiiiieieiese et 28
3.3.17 SEDWPMEMWIITE .....c.eeeeieieee e 29
3.3.18 SAEFWECOMLSB.....cciiiiieeeee e 30
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3.3.19 SAERPWCOMLSBTX....ecvieeeeeecieieriese e et sae e 31
3.3.20 SAEFWCOMMSB.......ooiiiiieieiee e 32
3321 SAERWCOMMSBTX..c.vicieeeeceieieiese e se st ee e sne e enas 33
3.3.22 SAEFWTEREMOE .....c.eeiiieieeiieieie e 34
3.3.23 SAEFWTESESE]... e cveieeeieeeeeeerie et 35
3324 SAERPWWINPOS.......ooiiiiiiieee et 35
3.3.25 SEUNSITPOWET ..o e e 36
3.3.26 S 1Y = o3 (01 0 RPN 38
3.3.27 SEMWFDEAPIOC. ... eee e ee e e 41
3.3.28 SEESACOIM......coiiiisie ettt b e e ens 42
3.3.29 SEtWBDDEEPEN.........ccceeeeeieiesece e 43
3.3.30 SEWBDDEAPIOC........ccueeieeieeieiesie ettt see e enas 44
3.331 SEWBDGUP ... 45
3.3.32 SEWBDCOMLSB.......oiiiieirieie e 46
3.3.33 SEtWBDCOMLSBTX ..cvveveeveeeeeieriesiesiesiesre e eesseeeeeesse e ssessesseenas 47
3334 SEWBDCOMMSB......cciiiiiiieierie ettt s ens 48
3.3.35 SEtWBDCOMMSBTX....vecvieeeeieeieriesiesiesiesre e esesseeeessessessessessesseenas 49
3.3.36 SEWECCIOCK. ...cviiverieeiesiieeeie et 50
3.3.37 SAWECPWILIMIT ......ooiiieieececcee e e 51
3.3.38 SEWHCOMO. ..ottt 53
3.3.39 SEWHCOMOTX...vevecieeieeieeieeeete e et sae st e e ae e snesresneenas 53
3.340 SEWHCOML......oiiiiieciieee et 55
3.341 SEWHCOMLT X cieeeiee e eee e e e e e e e e e eneeeens 55
3.342 SEWHCOMZ......ceiieieeeeeee et 57
3.343 1SS VAT (011722 I G 57
3344 SEWHCOM3..... .ot 59
3.345 1SS VAT (01101 I G 59
3.3.46 SEWHDEAPIOC. ......cveieeeieeieeieiesie st ens 61
3.3.47 SHATSTAFFCE ..ot 68
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3.4 ONBOARD SOFTWARE MODIFICATION ....ccceeiee e 1
34.1 DWWP.... ettt sttt s nbenre s 1
34.2 EFWV et ene s 2
343 STAFF SA. .t 3
344 WHISPER (ground patcheS only) .........coevererenineeeeieeesieseesenen 3
35 AUTONOMOUSBEHAVIOUR - DWP MACROS........cccocvvneriene. 1
351 Provision of resources for DWP MACIOS.........covveeeneeneeienseeninenenns 1
352 Macro BUFfer AlIOCAION. .........ceeeieienesie s 2
353 GuIdiNeSfOr DWP MACITS.......ecveeeeeeerieesieeiesreeseeeeesreesseenessseenens 3
354 DWP macros stored in the DWP ROMS.........coovrieiiiienene e 4
355 DWP macros defined for uploading.........c.ooerereeeeieenienene s 12

3.3.1 DummyCommand

I Special

AIT database;

Memory load name | OBDH interface D Short Description Fix mask | Fix value | Authori
=d?

ZEWDUMMY 0x0B (Nominal) DummyCommand 0x0000 | 0x0000
YEWDUMMY 0x1B (Redundant) DummyCommand 0x0000 | 0x0000

Purpose:

Used to load raw binary vauesinto DWP following a L cadK ernelMemory command. May aso
be usad to send command patterns not conforming to any of the other defined AIT entries.

Condgraints;
None.

Description:
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Used to load raw binary valuesinto DWP following a L cadK ernelMemory command. May aso
be used to send command patterns not conforming to any of the other defined AIT entries.

Housekeeping:

When used following a L oadK ernelM emory command the DummyCommand is NOT echoed
in the memory load telecommand echo words.

Redated commands:

LoadKernedMemory.

3.3.2 DWPCommonCmd

Double
word
command
| prefix
AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWMDIFS 0x0B (Nominal) DWPCommonCmd OxFF0O | 0xD100
YEWMDIFS 0x1B (Redundant) DWPCommonCmd OxFF00 | 0xD100

Purpose:
Used as the first word of a double word command.
Condgraints;

The DWPCommonCmd telecommand must be tranamitted as the firs memory load of any the five
defined double word commands. It may be necessary to set the function data bits of
DWPCommonCmd in some cases depending on the double word command.

Description:

Used as the firg word of a double word command. The next command must be a valid second
word of a double word command, ref. section 3.2.

The function data.of DWPCommonCmd will become bits 8 to 15 of the assembled double word
command data.
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If the next tdecommand recaived after DWPCommonCmd is not a vdid word then the
Tedecommand extension invalid HK parameter will be set and both the DWPCommand and the
second command will be discarded.

The Tedecommand assembly status HK parameter will be st to the vaue of
DWPCommonCmd to indicate a second telecommand is expected to complete the double word
command assembly.

Housekeeping:

Teecommand assembly status will be st to the value of DWPCommonCmd.

HK parameter New value
EWS5TCASS Memory load received

Rdated commands:

None.

3.3.3 DWPConfig

Will
affect all
' WEC
[ ] operation
S
AIT database:
Memory load OBDH interfacelD | Short Description Fix Fix Author-
name mask value ised?
ZEWNSCFS 0x0B (Nominal) DWPConfig OxFCO00 | OxACO00
YEWNSCFES 0x1B (Redundant) | DWPConfig OxFC00 | OXACO0

Purpose:

To determine how many DWP processors should be powered and a what clock speed. To
determine how the selection of which DWP processor will run the kernd software will be made.

Condgraints,

All WEC operations are hdted by this command and most of the DWP software is reset.
Therefore, this command should be used with caution. Some ingtances of this command will cause
code patches and uploaded DWP macros to be logt, ref. section 2.3. This command cannot be
executed from a DWP macro.

Date 23-Aug-00 Page 3.3.6



WEC Instrument User Manual Telecommand reference guide Ref: CL-WEC-UM-002
Issue:1.03

Description:

The DWPConfig command is handled as a specid case by DWP. The most significant 6 bits of
the memory load are decoded by a hardware comparator, and when the bit pattern is 101011 the
least sgnificant 8 bits are strobed onto the hardware command bus. The decoding of the operand
to DWPConfig is shown in the table. Bits set to zero in bit positions O to 7 have no effect.
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1514 13 1211109 8 7 6 5 4 3 2 1 0 |Destription
1 01 011 DWPConfig command select
X X Allocation of kernel to transputer
1 1=assert DWP reset
X 1 = Default configuration

X 1 =Full clock speed for processor 2
X 1 =full clock speed for processor 1
X 1 =full clock speed for processor 0
X 1 =power down processor module 2
X 1 =power down processor module 1
X |1=power down processor module 0

Decoding of DWPConfig memory load command

9 | 8 | Description

0 | 0 | kerné on processor 0

0 [ 1 | kerné on processor 1

1 | O | kernel on processor 2

1 | 1 | automatic allocation of kernel to processor

Decoding of kernel dlocation bits

It is recommended that the Assert DWP Reset bit should aways be st to 1 when sending
DWPConfig. This is because DWP can only sense which processors modules are powered, and
at what clock speed after a DWP reset. Powering off a processor module is likely to crash DWP
without a DWP Reset.

If DWPConfig is sent without setting the assert DWP reset bit, then the following notes should be
taken into account. Changing the clock speed of a transputer running an application process will
halve the processing power available, and may mean the application process will not be able to
process dl the instrument data routed to it. Changing the clock speed of the transputer running the
kernel process will affect the frequency of the kernd software generated DWP magter clock and
the timing characteristics of some of the ingrument interfaces may be affected.

Approximately one second after DWPConfig is sent, DWP will execute the macro in dot 31,
which by default will power off dl WEC ingruments except DWP itsdf. In some cases it is
possble to modify this behaviour using the HaginstrumentFail command, or by redefining the
macro, but this should not be done without an in depth knowledge of DWP because there can be
undesirable sde effects.

Housekeeping:

Because this command resets DWP operations, there will be a number of changesin the HK. The
principle changes to note are that the OBDH reset count (AIT entry EW5RSCNT) will initidised
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to 1, and the DWP last configuration telecommand (AIT entry EW5LCTCM) will change to
echo the DWPConfig command sent. The correct execution of DWPConfig can aso be verified
by inspecting the DWP kernel processor module (AIT entry EW5KPNUM), the DWP
processor configuration (AIT entries EW5POCFG, EW5P1CFG, EW5P2CFG) and the DWP
processor status (AIT entiesEW5PM STO, EWS5PM ST 1, EW5PM ST 2).

Note that unlike most other WEC commands, the DWPConfig command is not echoed in the
memory load telecommand echo words.
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HK parameter

New value

EWSRSCNT
EWSLCTCM
EW5KPNUM
EWSPOCFG
EWSP1CFG
EWSP2CFG
EWS5PMSTO
EWS5PMST1
EWSPMST2

1

DWPConfig command bit pattern
ML Com masked with 0x30

Rdated commands:

None.

3.34 ESCAPE

I Special

AIT database:

Memory load OBDH interfacelD | Short Description Fix Fix Author-
name mask value ised?
ZEWMESCA 0x0B (Nominal) ESCAPE O0xA000 | OxFCO00
YEWMESCA 0x1B (Redundant) | ESCAPE OxA000 | OxFCOO0

Purpose:

May be used in addition to DummyCommand when
L oadK ernelMemory command.

Condgraints,

ESCAPE commands must be used in pairs.

Description:

uploading binary code patches after a

When uploading a memory patch following a LoadKerndMemory command, to prevent a
trangputer ingtruction memory load from tripping the DWPConfig command decoder when the top
6 bits of the transputer ingtruction match DWPConfig, the ESCAPE command is introduced. The
ESCAPE command is one whose 6 most significant bits are 101000.
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If the most Sgnificant Sx bits of a trangputer ingruction match ether the ESCAPE command or
DWPConfig the ingruction would be sent in the least Significant byte of two consecutive ESCAPE
Memory load commands. The firss ESCAPE command should contain the most Sgnificant byte of
the binary code word.

Housekeeping:

After reception of the firs ESCAPE command of apair, Telecommand assembly status will be
st to the value of the memory load. After reception of the second ESCAPE command of a pair,
Telecommand assembly status will be set to zero.

HK parameter New value
EWSTCASS Memory load command bit pattern or zero

Rdated commands:

L oadK ernelM emory, DummyCommand.

3.3.5 FlagExtExpStatus

Double

word

command

|

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWEDA4FS 0x0B (Nominal) FlagExtExpStatus OxFFOO | OxF400
YEWEDAFS 0x1B (Redundant) FlagExr ExpStatus OxFF00 | OxF400

Purpose:

To flag to DWP the current operational mode of the PEACE ingrument. Thisis required by DWP
to correctly control the particle correlator software and to synchronise WHISPER sounding with
the PEACE spin.

Condgraints,

The DWPCommonCmd tdecommand must be trangmitted immediady before
FlagextExpStatus asthisis a double word telecommand. It may be necessary to set the function
data bits of DWPCommonCmd in some cases, see the command description below.
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This command must be sent whenever a telecommand to the PEACE instrument will cause a
change in PEACE operations that would affect DWP operations (either a change in PEACE spin
offset of number or flybacks/ spin).

Description:

The operationa mode of the PEACE particle experiment is required in order for the DWP kerndl
software to correctly program spin synchronisation of WHISPER sounding, and for DWP to
determine the PEACE energy level during a sweep for the purpose of particle correlations.

A bit in this command can adso be st to inhibit the decoding of vectors from the FGM |EL
interface. This bit can be used to indicate that FGM is off or that the interface has failed.

The least sgnificant bits of the function data give the offset in time of the PEACE reference pulse
from that of the spacecraft sun reference pulse. This time interval must be specified in units of 1.1
milliseconds (the period of DWPs master clock).

The default time offsat for the sun reference pulseis zero.

11119876543 2 1 0| Description
3210

X 101
X | -

Number of PEACE flybacks/ spin
X Ignored
X 1=FGM vector forwarding to EFW disabled
X X X X X X X X X X X X |Sunreference pulseoffset

Decoding of telecommand function data

15 | 14 | Description

0 | 0 | PEACE off/ fixed energy mode
0 |1 | 16flybacks/spin

1 |0 | 32flybacks/spin

1 |1 | 64flybacks/spin

Decoding of number of PEACE flybacks/ spin field

Housekeeping:

The Peace flybacks per spin (AIT entry EW3PCFBS) and Peace SRP offset (AIT entry
EW3SRPOF) HK fields are updated from the command data.

Teecommand assembly status will be set to zero to flag successful completion of assembly of
the double word command.
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HK parameter New value
EWS5TCASS 0
EW3PCFBS Data masked with 0xC000
EW3SRPOF Data masked with OXOFFF
EW5FGMDS Data masked with 0x1000
Related commands:
None.

3.3.6 FlaglnstrFail

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMSAFS 0x0B (Nominal) Flagl nstr Fail OxFFOO | 0xC400
YEWMSAFS 0x1B (Redundant) Flagl nstr Fail OxFFOO | 0xC400

Purpose:

To dissble dl commanding and telemetry acquisition for the sdected indrument in the event of
catagtrophic falure of that instrument.

Condgraints;

FlaglngtrFail should be sent after either a DWP reset or power on, before the instruments have
been powered on.

Description:

The Flagl nstr Fail disables all commands to DWP to either power or operate the selected WEC
indrument. This would only be used in the event of a termind falure of an insrument such thet
turning on the instrument would endanger WEC operdions, eg. insrument consuming too much
power.

Once sent, al subsequent commands received by DWP to ether power or command that
indrument are ignored until either DWP is resst followed by a cold or wam dart, or a
Flagl nstr Fail command re-enabling the instrument is received.
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0 | Description

HK AIT entriesaffected

X

Ignored

WHISPER TRANSMITTER
WIDEBAND

WHISPER

STAFF mwf

STAFF SA

X EFW

EW3TXDIS
EW4INSDS
EW3INSDS
EW2INSDS
EW1INSDS
EWOINSDS

Decoding of HaglngtrFail command

Seting a bit dissbles the SetlnstrPower (ZEWMS2FS) command for the corresponding
instrument and prevents it being commanded ON or OFF.

In the case of WHISPER, setting bit 3 will aso delay any commands for WHISPER (ZEWRS8FS
to ZEWRSBFS) until bit 3 is cleared by another Flagl nstr Fail command.

Forwarding of commands to other WEC instruments, or taking telemetry from any insrument, does
not appear to be affected by FlaginstrFail, but it is NOT recommended that instruments be

operated while flagged asfailed.

The FlaglnstrFail command should normaly be used directly after DWP configuration and
before any WEC instruments are powered ON. If it isused to disable an instrument thet is dready
ON, the ingtrument will probably continue to operate normaly (except for forwarding commands
to WHISPER), but it will not be possible to power OFF that instrument.

Staff latch up protection will aso be disabled.

Housekeeping:

EFW ingrument disabled, STAFF SA ingrument disabled, STAFF MWF instrument
disabled, WHISPER instrument disabled, WBD instrument disabled, WHISPER Tx

instrument disabled.
HK parameter Loc | Newvalue
EWOINSDS 53 | MLCom masked with 0x01
EW1INSDS 53 | MLCom masked with 0x02
EW2INSDS 53 | MLCom masked with 0x04
EW3INSDS 53 | MLCom masked with 0x08
EW4INSDSS 53 | MLCom masked with 0x10
EW3TXDIS 53 | MLCom masked with 0x20

Related commands:

Flagl ntfFail

Date 23-Aug-00

Page 3.3.14



WEC Instrument User Manual Telecommand reference guide Ref: CL-WEC-UM-002

Issue:1.03
3.3.7 FlaglIntfFail
AIT database:
Memory load OBDH interfacel D Short Description Fix mask | Fixvalue [ Author-
name ised?
ZEWMS3FS 0x0B (Nominal) Flagl ntfFail OxFFOO | OxC300
YEWMS3FS 0x1B (Redundant) Flagl ntfFail OxFF00 | 0xC300
Purpose:

To suppress DWP monitoring of latchup in the selected WEC instruments.
Condrants.

FlagintfFail must be transmitted before using the affected interface (i.e. before the instrument
connected to the interface isturned on).

Description:

7 6 5 4 3 2 1 0 | Description HK AIT entriesaffected
X WHISPER alarm monitor EW3MONDS

X Ignored

X Ignored

X STAFF SA ADC monitor EW1MONDS

X STAFF MWF ADC monitor EW2MONDS

X Ignored

X Ignored

X | Ignored

Decoding of HaglntfFail command

The FlaglntfFail command provides a manud override for the automatic monitoring by DWP of
andogue sgnds from WEC instruments. Normally when DWP detects and ogue voltages out of the
expected range for a WEC instrument DWP will reset the instrument, ref. WEC[2]. However, if an
interface fault has developed resulting in erroneous levels on the anadlogue sgnals this command can
be sent to disable DWP monitoring of those signds.

DWP dways outputs the digitised vaues for each andogue channd in the WEC HK. The
FlaglntfFail command only disables DWP comparisons of the digitised voltages with threshold
values.

DWP does not perform latchup checks by using ADC vaues for the EFW, WHISPER and WBD
insgruments. Therefore setting the bitsin the Flagl ntfFail command for these instruments will cause
the appropriate HK parameter to be set but will not actually change DWPs operation of that
insruments interface.
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The WH Alarm monitoring disable bit alows DWP monitoring of the logic sgnd WH Alarm to be
disabled. This could be used in the event that WH Alarm became permanently active due to some
interface fault.

Housekeeping:

STAFF SA latchup monitor control, STAFF MWF latchup monitor control, WHISPER
latchup monitor controal.

HK parameter New value
EWI1INSDS ML Com masked with 0x10
EW2INSDS ML Com masked with 0x08
EW3INSDS ML Com masked with 0x04
Related commands:
FlaglnstrFail

3.3.8 FlagOBDHAcqgMode

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWMSIFS 0x0B (Nominal) FlagOBDHAcgMode | OxFFOO | 0xC100
YEWMSIFS 0x1B (Redundant) FlagOBDHAcgMode | OxFFOO | OxC100

Purpose:
To inform DWP of the spacecraft OBDH acquisition mode in use from the next OBDH reset.
Condrants:

As part of the WEC/DWP switchon procedure, this command should be sent to DWP to establish
the acquigtion mode in use. If the OBDH acquisition mode known to DWP does not match the
actua OBDH acquisition mode in use then the WEC science tdlemetry output will be garbage.

Description:

FlagOBDHAcgM ode defines the number of interrogations in each OBDH frame. The switch to
the new OBDH acquisition rate will occur on the next OBDH reset pulse.

DWP decodes the data to determine the OBDH acquisition mode according to the table given
belowError! Bookmark not defined..

Date 23-Aug-00 Page 3.3.16



WEC Instrument User Manual Telecommand reference guide Ref: CL-WEC-UM-002

Issue:1.03
Datavalue | OBDH Mode Number of frames between OBDH resets Frame size (wor ds)
0x96 NM1 10 168
0x97 NM2 10 168
0x98 NM3 10 168
0x99 BM1 62 228
0x9A BM2 62 474
0x9B BM3 62 153

Decoding of FlagOBDHA cgMode function data

Upon receiving FlagOBDHAcqM ode, DWP will immediatdly flush the DWP tdemetry buffer and
disable it. On the next OBDH reset pulse, the DWP tdemetry buffer will be re-enabled. This
prevents problems when switching from a high bit rate OBDH acquisition mode to a low bit rate
mode but does cause the loss of a smal amount of science telemetry if WEC ingruments are
operating a thetime.

Housekeeping:

OBDH acquigtion mode (AIT entry EW5ACQMD) will be st to the data bits of the
command.

HK parameter New value
EW5ACQMD Memory load masked with OxFF

Rdated commands:

None

3.3.9 LoadKernelMemory

Double
word
command
|
AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWEDSFS 0x0B (Nominal) LoadKerneMemory OxFFOO | OxF300
YEWED3FS 0x1B (Redundant) L oadK ernelMemory OxFF00 | OxF300

Purpose:
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Interprets following memory load commands as processor ingtructions and deta to be written into
kernd memory a contiguous locations garting at the address given in the DWP memory write
addresspointer (AIT entry EWSMEMWR).

Condgraints;

The DWPCommonCmd tdecommand must be transmitted immediaiely before
LoadKerneMemory as this is a double word telecommand. It may be necessary to et the
function data bits of DWPCommonCmd in some cases, see the command description below.

Greet care must be taken not to overwrite segments of memory that are currently in use. This
requires a detailed knowledge of DWP software, ref. [7].

Description:

DWP supports memory patching through the use of this ingtruction. The procedures for devising
and implementing code patches are more fully described in ref. [7].

1111198765432 1 0|(Description
43210

X Ol

Ignored

X Ignored

X X Ignored
X X X X X X X X X X X X |Sizeof codepatch

Decoding of LoadKerndMemory function data

The least Sgnificant 12 bits of data specify the number of memory words (n) to be written to the
RAM of the Processor Module running the kernd software. The next n memory load commands
received by DWP &fter the L oadK ernelM emory command will be written directly into the kernel
processor RAM dtarting at the address specified by the DWP memory write address pointer
(AIT entry EWSMEMWR).

IT IS IMPORTANT TO NOTE THAT THE N MEMORY LOAD COMMANDS TO BE
WRITTEN INTO DWP RAM ARE NOT IN THE FORMAT THAT ALL OTHER MEMORY
LOAD COMMANDS CONFORM TO IN THIS DOCUMENT.

To minimise the number of commands required, patches are normaly loaded into DWP using just
one memory load command for each 16 bit word to be loaded into memory. This approach was
taken to halve the telemetry bandwidth requirements for uploading code patches that would have
been required if double word commands were used. Therefore these words should be sent as a
DummyCommand.
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The command interface to DWP cannot be made transparent to al possible 16 bit command
words, 0 in some cases the 16 bit words must be split into two bytes which are sent as
parameters to two consecutive ESCAPE commands .

It is possible to upload an unlimited number of relocating patches for both kernd and gpplication
processors. DWP maintains alinked list of patches and relocation addresses, one list for the kernel
processor and another for application processors.

Idedly a patch that is to be relocated should be uploaded into an area of DWP memory that will
not be reused for another purpose during the planned operations. Otherwise, if a watchdog reset
were to occur due to an SEU, DWP would attempt to relocate the patch again from the area of
memory where the patch was origindly uploaded, and this would no longer contain the origind

patch.

The norma DWP commanding rate congtraints gpply when loading software patches. In particular,
not more than 16 commands may be sent in a burst a the maximum rate of one per 244 s, and
the average rate must not be greater than one per 30 ms. These congraints also apply to the other
WEC ingtruments which can be patched (i.e. EFW and Staff SA).

Housekeeping:

As each memory load command is received the DWP memory write address pointer (AIT entry
EW5MEMWR) isincremented to the next RAM locetion after the last word written.

Telecommand assembly status will be set to zero to flag successful completion of assembly of
the double word command.

HK parameter New value
EW5TCASS 0

Rdated commands:

SetDWPMemWrite, ESCAPE, DummyCommand.

3.3.10 MacroLoad

Double

word
command
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AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWEDOFS 0x0B (Nominal) MacroL oad OxFFOO | OxFO000
YEWEDOFS 0x1B (Redundant) MacrolL oad OxFF00 [ OxFO000
Purpose:

To dlow anew sequence of any number of macro commands to be loaded into the macro buffer at
any position, overwriting the previous contents of that part of the buffer.

Congtraints,

The DWPCommonCmd tdecommand must be tranamitted immediately before MacroL oad as
this is a double word tdecommand. It may be necessary to set the function data bits of
DWPCommonCmd in some cases, see the command description below.

A new macro definition can only be loaded if no other macro is currently being executed.

Vdid dot numbers arein the range O to 31. Each dot holds eight macro commands.

The DWP EM modd handles this command dightly differently from the FM as described below.
Description:

M acroL oad(<slot offset>, <dot>) specifies a podtion in the macro buffer whose contents will
be overwritten by a new macro sequence. All commands received up to but not including the next
SetMacroOps (END) indruction (FM only, the EM dores the terminating
SetM acr oOps(END)) will be stored in the macro buffer sarting from the dot offset of the dot

specified.

M acr oL oad alows the editing of afew commands at any point in amacro dot.

15 14 13 12 11 109 8 7 6 5 4 3 2 1 O
X X X X X X

Description

Ignored

Offset from base of macroslot
Macro dot number

X X X X

Decoding of MacroLoad
Housekeeping:

MacroL oad(<dlot offset>, <dot>) will s&t the WEC mode macro loading (AIT entry
EWS5WECML) fidd. WEC mode macro offset (AIT entry EW5WECMO) will be s to the
<dot offset> parameter vdlue. WEC mode macro dot (AIT entry EWSWECMYS) will be st to
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the <dot> parameter value. As the sequence of commands that are to be loaded are read by
DWP, WEC mode macro offset will be incremented. When the offset reaches the size of the
macro dot it is zeroed and WEC mode macro dot is incremented. If WEC mode macro dot
becomes 32 (the number of dots) it is zeroed.

Telecommand assembly status will be set to zero to flag successfiul completion of assembly of
the double word command.

HK parameter New value

EWS5TCASS 0

EW5WECML 1

EW5WECMO Data masked with 0x03C0O
EWS5WECMS Data masked with Ox003F

Rdated commands:

SetMacroOps

3.3.11 MacroSetCounter

Only valid
in macro
sequence
|
AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWM S6FS 0x0B (Nominal) MacroSetCounter OxFFOO | 0xC600
YEWM S6FS 0x1B (Redundant) M acroSetCounter OxFF00 | 0xC600

Purpose:

Allows the initidisation of one of the four macro countersin the range 1 to 64.
Congraints:

Must only be executed from within a DWP macro sequence.

Description:
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5 4 3 2 1 0 |Desription

Select counter 0

Select counter 1

Select counter 2

Select counter 3

0 0 O O O O |Initialiseselected counter to1
Initialise selected counter to 2
0 0 O O 1 O |Initialiseseected counter to3

N =1
R oOPr oo

o
o
o
o
o
=

1 1 1 1 1 1 |Initialiseselected counter to64
Decoding of MacroSetCounter data

Four counters are avallable. Each counter may be set in the range 1 to 64. The only other
command that can read or modify the values of these countersis M acr oT estCounter.

The use of the countersis described under M acroT estCounter.
Housekeeping:

If counter O isinitidised, then WEC Macro Counter O (AIT entry EW5WECCO) will be st to
the vdue given.

Rdated commands:

MacroTestCounter

3.3.12 MacroTestCounter

Only valid
in macro
sequence
||
AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWMSTFS 0x0B (Nominal) MacroTestCounter OxFFOO | OxC700
YEWMS/FS 0x1B (Redundant) | MacroTestCounter OxFFO0 [ OxC700

Purpose:

Allows conditiond looping within macro sequences to implement limited repetition of commandsin
the DWP macro buffer.
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Condrants:
Must only be executed from within a DWP macro sequence.
Description:

MacroTestCounter decrements the selected counter and then tests the new vdue. If the value is
gregter than zero then macro execution is trandferred to an earlier point in the macro command
buffer, determined by the jump offset parameter. An offset of up to 64 commandsis alowed.

TheMacroT estCounter command is not included when caculating the jump offset. Thus, ajump
taken when the offsat is pecified as zero will transfer control to the command immediately before
the MacroTestCounter command in the buffer. Jumps outsde of the macro command buffer
wrgp around to an offset from the top of the macro buffer. For example, if a MacroTestCounter
indruction with a jump offset of 20 is executed at word 10 in the 256 word macro, then the next
executed ingtruction will be at macro buffer word 245.

5 4 3 2 1 0 |Description

Select counter O

Select counter 1

Select counter 2

Select counter 3

0 o0 Jump back 1 macro buffer command if selected counter isnot zero
0 o0 Jump back 2 macro buffer commandsif selected counter isnot zero
0 0 0 0 1 O |Jumpback 3macro buffer commandsif selected counter isnot zero

[ X=1EN
R oPr oo

o o
o o
o o
= O

1 1 1 1 1 1 |Jumpback 64 macrobuffer commandsif selected counter isnot zero
Decoding of MacroTestCounter

Housekeeping:

Execution of MacroTestCounter with counter O selected will update WEC Macro Counter O
(AIT entry EWSWECCO).

If ajump is taken, the new macro dot and offset from base of that dot will be reported in WEC
mode macro offset (AIT entry EWS5WECMO) and WEC mode macro dot (AIT entry
EW5SWECM S fidds.

Rdated commands:

Macr oSetCounter, MacroWaitOr L oop
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3.3.13 NOP

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMSEFS 0x0B (Nominal) NOP OxFFOO | OxC500

YEWM S5FS 0x1B (Redundant) | NOP OxFFO0 [ OxC500

Purpose:

To endble testing of DWP commanding without changing the date of either the WEC ingtruments

or DWP.
Condgrants,
None

Description:

It dlows the spacecraft to test the DWP reception of commands without changing the state of

either DWP or the WEC.
Housekeeping:

None.

Related commands:

None

3.3.14 SetCorrDataProc

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMSDFS 0x0B (Nominal) SetCorrDataProc OxFFO0O | 0xCDO0O
YEWMSDFS 0x1B (Redundant) | SetCorrDataProc OxFF00 | OxCDOO

Purpose:

To control DWP auto-correlation of PEACE dectron count activity.

Condgraints,
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A number of constraints must be met before correlator operations are permitted. These are:

i/ WBD data cannot be collected through DWP (parameter Wideband data via DWP mugt
be zero),

ii/ The kerndl processor must be running at full speed (the appropriate DWP processor n
configuration parameter must be non-zero) and

i/ An gpplication processor must be avalable (gppropriste DWP processor n
configuration must be non-zero).

Description:

The DWP particle correlator takes raw electron detection pulses from the PEACE instrument and
performs software auto-correlation functions (ACF) that are sorted and summed according to
ingtantaneous PEA CE sdlected energy.

SetCorrDataProc controls the sdection of these energies and darts or stops correlator
operations, as shown in the table below.

7 6 5 4 3 2 1 0 |[Description

0 ___|High Load off

1 ____|High Load on (R suffix)
Normal Mode (CORO)
____|High bit rate (COR4)
____|Intermediate 1 (COR1)
Intermediate 2 (COR2)
Intermediate 3 (CORS3)
High bit rate

High bit rate

High bit rate

X X X X [|FixedEnergylLeve

P FRPPFRPPFPOOOO
P FRPOOPRFR P, OO
PORFRPROPRFR ORFr O

Decoding of SetCorrDataProc
If al bits are given as zero then the correlator operations are stopped.

The FlagextExpStatus command with correct data on spin and PEACE modes must be sent to
DWP before beginning correlator operations.
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Resolution Normal bit rate High bit rate
Bitrate 136 bits/sec 2176 bits/sec
Pre-selected energy timeresolution 4s 0.25s
All other energies (14) timeresolution 56s 3.50s
Angular resolution pre-selected ener gy none 22.5degrees
Frequency range 0-41.6kHz 0-41.6kHz
Frequency resolution 1.3kHz 1.3kHz
Corrdator specifications
Housekeeping:

The data bits of the command will be used to updeate the correator control (AIT entry
EW5PRCTL) parameter.

New value
Data masked with OxFFFF

HK parameter
EW5PRCTL

Reated commands:

FlagExtExpStatus, SetM W FDataProc, SetWH DataPr oc, SetWBDDataPr oc.

3.3.15 MacroWait

Only valid

in macro

sequence

]

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMSEFS 0x0B (Nominal) Macr oWait OxFFOO | OxCEOQO
YEWMSEFS 0x1B (Redundant) | MacroWait OxFF00 | OxCEOO
Purpose:

To provide a facility in macro command sequences for ether timed delays and synchronisation to
One Second Timing Boundaries (OSTBS) or unconditional branching to an earlier point in a macro
sequence.

Condraints:
Must only be executed from within a DWP macro sequence.

Description:
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The function required is selected by the most sgnificant two bits of the operand. The least
sgnificant bits of the operand supply the parameter for that function.

6 5 4 3 2 1 0 |Description

0 SHORT WAIT (seconds)
1 LONG WAIT (minutes)
0

1

undefined
JUMP
X X X X X X [Function parameter

Decoding of Macrowait command

N N=1EY

MacroWait (SHORT_WAIT, <seconds>) prevents execution of commands after it in the
macro sequence until the specified number of One Second Timing Boundaries (OSTBs) have
occurred. The concept of OSTBs is discussed in WEC[2]. The number of OSTBs can be
specified in the range 1 to 64. An operand with al bits clear specifies the value 1, and an operand
with al bits set specifiesthe vaue 64.

MacroWait (LONG_WAIT, <minutes>) prevents execution of commands after it in the macro
sequence until the specified number of OSTBs have occurred. The delay is set by adding one to
the function parameter and multiplying by 60. This gives a dday ranging from 60 OSTBs
(approximately one minute) to 3840 OSTBs (gpproximately 64 minutes). An operand with al bits
clear specifies the vaue 60, and an operand with dl bits set specifies the value 3840.

MacroWait (JUMP, <offset>) transfers macro execution to an earlier point in the macro
command buffer. The number of commands to jump back ranges from 1 to 64. An operand with
al bits clear specifies the value 1, and an operand with dl bits set  specifies the vaue 64. The
MacroWait command is not included when caculating the jump offset. Thus, a jump taken when
the offset is specified as zero will trandfer control to the command immediately before the
MacroWait command in the buffer. Jumps outside of the macro command buffer wrap around to
an offset from the top of the macro buffer. For example, if a MacroWait indruction with a jump
offset of 20 is executed at word 10 in the 256 word macro, then the next executed instruction will
be at macro buffer word 245.

Housekeeping:

MacroWait (SHORT_WAIT) and MacroWait (LONG_WAIT) will not cause a change in the
HK. MacrowWait (JUMP) will set the WEC mode macro offset (AIT entry EW5WECMO)
and the WEC mode macro dot (AIT entry EWS5WECM S fidds to the new macro dot and
offset within dot of the next macro command to be executed.

Rdated commands:

MacroTestCounter
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3.3.16 SetDWPMemRead

Double
word
command
| |
AIT database:
Memory load OBDH interface|D | Short Description Fix Fix Author-
name mask value ised?

ZEWEDIFS 0x0B (Nominal) SetDWPMemRead OxFFOO | OxF100
YEWEDIFS 0x1B (Redundant) | SetDWPMemRead OxFF00 | OxF100

Purpose:

Set the start address in kernel processor RAM for dumping of kernel memory contents in the
WEC housekesping.

Condgraints;

The DWPCommonCmd tdecommand must be transmitted immediaiely before
SetDWPMemRead as this is a double word telecommand. It may be necessary to set the
function data bits of DWPCommonCmd in some cases, see the command description below.

Only addresses in the kernd memory map are valid. Addresses must be specified as word
addresses. Some words a the bottom of the memory map are reserved for transputer use
(addresses less than 0x0012) and any address specified in this range will be autometicaly atered
to 0x0012, ref. [7] for details of the DWP memory map.

Description:

The WEC housekeeping shows a dump of a portion of kernd memory. At DWP power on the
MemRead pointer is st to 0x0012. After every WEC HK frame it is automaticaly incremented.
SetDWPMemReadAddr dlows the postion of the kerne memory dump in the HK to be
positioned in memory.

This command is only likely to be used for diagnostic purposes.
Housekeeping:

The DWP memory read address pointer (AIT entry EW5M EMRD) will be set to the address
specified by the command in the next HK block following the command. In subsequent HK
blocks, it will be incremented.
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Telecommand assembly status will be set to zero to flag successfiul completion of assembly of
the double word command.

HK parameter New value
EWSMEMRD Data masked with OxFFFF
EWS5TCASS 0

Rdated commands:

None.

3.3.17 SetDWPMemWrite

Double
word
command
| |
AlT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWED2FS 0x0B (Nominal) SetDWPMemWrite OxFF0O | OxF200
YEWED2FS 0x1B (Redundant) | SetDWPMemWrite OxFF00 | OxF200

Purpose:

Set the sart address in kernd processor RAM for overwriting of kernd memory contents. New
code and/or coefficients can then be uploaded into the DWP kerndl using LoadK ernelMemory.

Congtraints,

The DWPCommondCmd tdecommand must be trangmitted immediaidy before
SetDWPMemWrite as this is a double word telecommand. It may be necessary to et the
function data bits of DWPCommonCmd in some cases, see the command description below.

Only addresses in the kernd memory map are vaid. Addresses must be specified as word
addresses. Some words at the bottom of the memory map are reserved for transputer use
(addresses less than 0x0012) and any address specified in this range will be automaticdly atered
to Ox0012. Ref. [7] for details of the DWP memory map.

Description:

At DWP power on the DWPMemWrite pointer is set to 0x0012. SetDWPMemWrite dlows
this address to be changed.
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This command should only be used in preparation for uploading either code or data patches, ref.
[7] and section 3.5 for full details of procedures.

Housekeeping:

The DWP memory write address pointer (AIT entry EWSMEMWR) will be sa to the
address specified by the command.

Teecommand assembly status will be set to zero to flag successful completion of assembly of
the double word command.

HK parameter New value
EWSMEMWR Data masked with OXFFFF
EWS5TCASS 0

Rdated commands:

LoadKernelMemory.

3.3.18 SetEFWComLSB

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWWSOFS 0x0B (Nominal) SetEFWComL SB OxFF00 | 0x0000
YEWWSOFS 0x1B (Redundant) | StEFWComL SB OxFF00 | 0x0000

Purpose;

Set LSB of EFW command holding register in DWP.

Congraints:

None.

Description:

EFW cmd reg L SB will be updated to the value of the function data of SetEFWComL SB.

The contents of the EFW command holding register in DWP will not be tranamitted to EFW until
ather Ss EFWComL SBTx or SsEFWComM SBTx isreceived by DWP.

When EFW power off is commanded, DWP sets EFW cmd reg L SB to zero.

Reference section 3.2 for details of EFW commands and protocols.
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Housekeeping:

EFW cmd reg LSB, EFW cmd reg M SB.

HK parameter New value
EWOCREGL Memory load bit pattern masked with OxFF
Related commands:

SatEFWComM SB, S&EFWComL SBTx, SssEFWComM SBTX.

3.3.19 SetEFWComL3BTX

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWWSBFS 0x0B (Nominal) SetEFWComL SBTx OxFFOO [ 0x0800
YEWWSSFS 0x1B (Redundant) | S&EFWComL SBTx OxFFO0 [ 0x0800

Purpose:

Sets LSB of EFW command holding register in DWP. If EFW is active, the command holding
register is transmitted to EFW, othewise the WECErrorinstNotReady eror condition is

flagged.

Condgrants,

If EFW is not active when this command is received, the WECErrorinsNotReady error
condition is flagged in the next WEC HK block.

Description:

Sats LSB of EFW command holding register in DWP, given by the EFW cmd reg LSB
parameter. If EFW is active, the command holding register is tranamitted to EFW, otherwise the
WECETrrorInstNotReady error condition is flagged.

EFW cmd reg L SB will be updated to the vaue of the function data of St EFWComL SBTX.
When EFW power off is commanded, DWP sets the default value of EFW cmd reg L SB to zero.
Reference section 3.2 for details of EFW commands and protocols.

Housekeeping:
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EFW cmd reg LSB, EFW cmd reg M SB.

EFW fast digital monitor (AIT entry EWOFDMF) will be updated depending on the EFW
command sent, ref. section 3.2.

HK parameter New value
EWOCREGL Memory load bit pattern masked with OxFF
Related commands:

SetEFWComL SB, SetEFWComM SB, SetEFWComM SBTx.

3.3.20 StEFWComMSB

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWWSIFS 0x0B (Nominal) SatEFWComM SB OxFFOO | 0x0100
YEWWSIFS 0x1B (Redundant) | S¢EFWComMSB OxFF00 | 0x0100

Purpose;

Set MSB of EFW command holding register in DWP.

Congraints:

None.

Description:

EFW cmd reg L SB will be updated to the value of the function data of SetEFWComM SB.

The contents of the EFW commeand holding register in DWP will not be transmitted to EFW until
ather St EFWComL SBTx or SsEFWComM SBTx isreceived by DWP.

When EFW power off is commanded, DWP sets EFW cmd reg M SB to zero.
Reference section 3.2 for details of EFW commands and protocols.
Housekeeping:

EFW cmd reg LSB, EFW cmd reg M SB.
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HK parameter New value
EWOCREGM Memory load bit pattern masked with OxFF
Related commands:

SatEFWComL SB, SsEFWComL SBTx, SsEFWComM SBTx.

3.3.21 SetEFWComMSBTx

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWWSOFS 0x0B (Nominal) SetEFWComMSBTx | OxFFOO | 0x0900
YEWWSOFS 0x1B (Redundant) | SSEFWComMSBTx | OxFF0O0 | 0x0900

Purpose:

Sets MSB of EFW command holding register in DWP. If EFW is active, the command holding
register is transmitted to EFW, othewise the WECErrorinstNotReady eror condition is

flagged.

Condgrants,

If EFW is not active when this command is received, the WECErrorinsNotReady error
condition is flagged in the next WEC HK block.

Description:

Sats MSB of EFW command holding register in DWP, given by the EFW cmd reg MSB
parameter. If EFW is active, the command holding register is tranamitted to EFW, otherwise the
WECETrrorInstNotReady error condition is flagged.

EFW cmd reg M SB will be updated to the vaue of the function data of SeEFWComM SBTx.

When EFW power off is commanded, DWP sts the default value of EFW cmd reg MSB to
zero.

Reference section 3.2 for details of EFW commands and protocols.
Housekeeping

EFW cmd reg LSB, EFW cmd reg M SB.
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EFW fast digital monitor (AIT entry EWOFDM Fwill be updated depending on the EFW
command sent (Reference EFW(3)).

HK parameter New value
EWOCREGM Memory load bit pattern masked with OxFF
Related commands:

SatEFWComL SB, SetEFWComM SB, SeEFWComL SBTX.

3.3.22 SetEFWTapeMode

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWWS2FS 0x0B (Nominal) SaEFWTapeM ode OxFFOO | 0x0200
YEWWS2FS 0x1B (Redundant) | S#EFWTapeMode OxFF00 [ 0x0200

Purpose:

Sdlects which of the three EFW tape modes will be commanded by DWP when the WECSS
frequency is changed to 450 Hz with the SetWECClock command.

Condraints:
SetEFWTapeM ode should not be commanded when an EFW tape mode is aready running.
Description:

Only the patterns in the table below are permissible, ref. [2]. Any other pattern will generate a
EFW bad tape mode command error in the WEC HK.

Parameter Tape Mode Sdlected
OxF1 Tapemode 1
OxF2 Tapemode 2
OxF3 Tapemode 3

Valid EFW tape modes

When EFW power off is commanded, DWP sets the default tape mode to OxF1.
Housekeeping:

No change.

Rdated commands:
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SatWECCIock.

3.3.23 SetEFWTestSeq

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWWS5FS 0x0B (Nominal) SetEFWTestSeq OxFFOO | 0x0500
YEWWSEFS 0x1B (Redundant) | SetEFWTestSeqg OxFF00 | 0x0500

Purpose:

Sets the EFW test sequence register in DWP.
Condrants:

The test sequence number sdlected is masked with 0x0007 by DWP. Thus only test sequence
numbersin the range 0 to 7 are vdid.

Description:

The value of the test sequence register is reported as EFW test sequence number in the WEC
HK.

When EFW power off is commanded, DWP resets the test sequence register to zero.

The EFW Tape modes enables the EFW ingtrument to capture short bursts of higher resolution
data. ref.[2,3].

Housekeeping:

EFW test sequence number (AIT entry EWOT SEQN) will be set to the test sequence number.

HK parameter New value
EWOTSEQN Memory load bit pattern masked with 0x07
Related commands:

None.

3.3.24 SetEFVWWinPos

AIT database:
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Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWWSBFS 0x0B (Nominal) SetEFWWinPos OxFF0O0 | 0x0600
YEWWSGFS 0x1B (Redundant) | SetEFWWinPos OxFF00 | 0x0600
Purpose:

Sets the pogition of an eight byte window in EFW tdlemetry or digita sub-com table. The postion
of the window is specified as an offset in bytes from the start of an EFW tdemetry packet. The
contents of the window are reported as EFW diding window bytesin the WEC HK.

Congtraints,

In the EFW tape modes, when ten packets of data are received by DWP after each OSTB, the
window can only be positioned in the firgt of the telemetry packets.

The window position must be selected so that no part of the window is outside an EFW telemetry
packet.

Description:
When EFW power off is commanded, DWP sets the window position to byte 84.

If the leest Sgnificant bit of the parameter is zero, the window is postioned within the EFW
telemetry packet at aword (two byte) offset specified by the remaining parameter bits.

If the least Sgnificant bit of the parameter is one, the window is postioned within the EFW digitdl
sub-com table on a 8 byte boundary specified by parameter bits3to 7.

Housekeeping:

EFW diding window postion (AIT entry EWOSLWP) will be st to the position selected.

HK parameter New value
EWOSLWP Memory load bit pattern masked with OxFF

Rdated commands:

None.

3.3.25 StinstrPower

AIT database:
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Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMS2FS 0x0B (Nominal) Setlnstr Power OxFFOO | 0xC200
YEWMS2FS 0x1B (Redundant) | SetlnstrPower OxFF00 | 0xC200
Purpose:

To drive the WEC PWR unit relays to turn WEC instruments either on or off. Alternatively, an
instrument may be reset without being powered off, or for STAFF SC only the tlemetry data may
be disabled whilst the power remains on.

Congtraints,

When more than one WEC instrument is to be turned on, a delay of 30 ms must be alowed after
turning on an ingrument, before turning on the next. This is to minimise instantaneous current
demands on WEC PWR.

Description:

The function data of the Setl nstr Power command is decoded as shown in the table bel ow.

7 6 5 4 3 2 1 0 |Desription
X X Power control function selected
X X X Ignored
X X X |Instrument selected

Decoding of SetlnstrPower command

The action that DWP takes after receiving SetlnstrPower depends upon the current powered
date of the instrument, and the requested control action It dso depends on if the instrument has
been flagged as failed, see Setl nstrFailed command. If failed attempts to power on the ingtrument
will beignored.

7 6 | Current power status Action taken with selected instrument
0 0 | OFF OFF relay driven
ON Instrument and interface arereset and OFF relay driven
0 1 | OFF ON relay driven, instrument and interface arereset
ON ON relay driven, instrument and interface arereset.
1 0 | OFF Illegal —do not use
ON Instrument and interface arereset
1 1 | OFF Illegal —do not use
ON STAFF SC only —data disabled

Decoding of power control function bits
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I nstrument selection

P RPPFPOOOCO|IN

X PORFRLOPRFRO|O

P OORFRPFOO|F

EFW

STAFF SA
STAFF MWF
WHISPER
WIDEBAND
WHISPER Tx
Ignored

Decoding of insrument selection

When an insrument is ether powered on or reset, DWP initialises the kernd software controlling
the instrument interface. When an ingrument is powered off DWP sets dl interface control
parameters to their default vaues.

Housekeeping:

The fields of the HK affected by the change will be determined by the instrument sdected. The
table bedow shows which AIT entries may be affected for each of the possble instrument

sections.

Description Power status Relay cycles Voltage monitors
EFW EWOPWRST | EWORLCYC n/a
STAFF SA EW1PWRST | EWIRLCYC EW1VMONO
EW1VMON1
EW1VMON2
STAFF MWF EW2PWRST | EW2RLCYC EW2VMONO
EW2VMON1
EW2VMON2
EW2VMON3
WHISPER EW3PWRST | EW3RLCYC n/a
WIDEBAND EW4PWRST | EW4RLCYC EW4VMONO
WHISPER Tx EW3TXPST EW3RLCYC n/a

Mapping of ingrument selection to housekeeping parameters

When the sdected instrument is powered on, the count of relay cycles for that instrument will be
incremented. The voltage monitors (if any) for that instrument should rise to nomind levels after a

delay.

Rdated commands:

SetlnstrFail.

3.3.26 SetMacroOps

AIT database:
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Memory load OBDH interface D | Short Description Fix Fix Author-
name mask value ised?
ZEWMSFFS 0x0B (Nominal) SetMacr oOps OxFFOO | OxCF0O0
YEWMSFFS 0x1B (Redundant) | SetMacroOps OxFFO0 | OxCFO0O
Purpose:

To provide overdl control for macro operations. Macro sequences may be loaded, executed or
terminated.

Condgrants,

A new macro definition can only be loaded if no macro is currently being executed (i.e. the WEC
macr o loading fidd (AIT entry EW5WECML) must be zero).

Description:

The function required is selected by the most sgnificant two bits of the operand. The least
ggnificant bits of the operand supply the parameter for that function.

6 5 4 3 2 1 0 |Description

0 CALL macro
1 LOAD macro
0
1

END macro
RETURN from macr o subroutine (FM only)
X X X X X X [Function parameter

Decoding of SetMacroOps command

[ X=1ES

SetMacroOps(CALL, <dot>) dlows a tedecommand to execute the macro sequence in the
specified macro dot. Vaid dot numbers are in the range 0 to 31. Each dot holds eight macro
commands. The execution of the firgt indruction is delayed until the next One Second Timing
Boundary (OSTB). If a macro is dready executing, a subroutine cdl is made to the specified
meacro without waiting for an OSTB (FM only, the EM will set the Telecommand illegal whilst
macro exec HK fied (AIT entry EW5TIWME)). The return address stack has only 4 elements
S0 subroutine cdls are redtricted to a maximum depth of 4 from the top level of an executing
macro.

SetM acroOps(L OAD, <dlot>) specifies a macro dot in the function parameter whose contents
will be overwritten by a new macro sequence. All commands received up to but not including the
next SetMacroOps(END) ingruction (FM only, the EM dores the terminating
SetM acroOps(END)) will be stored in the macro buffer starting from the firs command of the
dot specified.

SetM acr oOps(END) may be sent a any time a macro is executing, and will terminate execution
of that macro immediately, even if a subroutine call is in progress. If macro loading is in progress
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(the WEC macro loading fidd (AIT entry EW5WECML) is set) then the load sequence will be
terminated and the WEC macro loading field cleared to zero.

SetM acroOps(RETURN) is only available in the DWP FM. It must not be used in the DWP
EM. SetMacroOps(RETURN) must be stored in the macro buffer a the end of every macro
sequence that does not loop indefinitely. Its action is to pop the return address of the address stack
and to move macro execution to that point. If the return address stack is empty, macro execution
terminates.

Housekeeping:

SetMacroOps(CALL, <dot>) will st the WEC mode macro executing (AIT entry
EWS5WECM X) fidd. WEC mode macr o offset (AIT entry EW5WECM O) will be st to zero.
WEC mode macro dot (AIT entry EW5WECM S) will be st to the <dot> parameter value.

HK parameter New value

EWSWECML 0

EWSWECMX 1

EWSWECMO 0

EWSWECMS ML Com masked with 0x3F

SetMacroOps(LOAD, <dot>) will st the WEC mode macro loading (AIT entry
EWS5WECML) fidd. WEC mode macr o offset (AIT entry EWS5WECMO) will be st to zero.
WEC modemacro dot (AIT entry EWSWECM S) will be st to the <dot> parameter vaue. As
the sequence of commands that are to be loaded are read by DWP, WEC mode macro offset
will be incremented. When the offset reaches the gze of the macro dot it is zeroed and WEC
mode macr o dot isincremented. If WEC mode macro dot becomes 32 (the number of dots) it
is zeroed.

HK parameter New value

EW5WECML 1

EW5SWECMX 0

EW5WECMO 0

EWSWECMS ML Com masked with Ox3F

SetM acr oOps(END) will dear the WEC mode macro executing (AIT entry EWS5WECML)
fidd and the WEC mode macro loading (AIT entry EW5WECML) fidd.
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HK parameter New value
EW5WECML 0
EW5WECM X 0

SetMacroOps(RETURN) will dexr the WEC mode macro executing (AIT entry
EWS5WECML) fidd if the return address stack is empty. Otherwise the WEC mode macro
offset (AIT entry EW5WECMO) and the WEC mode macro dot (AIT entry EWSWECM S
will be set to vaue on the return address stack.

Rdated commands:

M acr oL oad

3.3.27 SetMWFDataProc

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWMSAFS 0x0B (Nominal) SetMWFDataProc OxFF0O0 | OxCAOQO0
YEWMSAFS 0x1B (Redundant) | SetMWFDataProc OxFF00 | OXCAQO

Purpose;
To define DWP processing required on STAFF MWF data.
Congraints:

This command requires a least one DWP application processor to powered to perform the
processing. If no application processor is available DWP will set the DWP no processor for
application task parameter in the WEC housekeeping and not perform any processing of MWF
data

Description:

A non-zero vaue in the function data of SetM W FDataPr oc means that compression of STAFF
datais required. This compression must execute on a DWP application transputer.

7 6 5 4 3 2 1 0 |Desription

X X X X X X Ignored
0 O ([Noapplication processing
x 1 |Backup algorithm
1 0 [Nominal algorithm

Decoding of SetMacroOps command
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Two dgorithms are available, nomind and backup. Both dgorithms are based on teking the
differences between consecutive samples and compressing these rather than the field measurements
themsaves. Each agorithm outputs the same quantity of data but the backup agorithm uses a
different encoding method that dlows grester dynamic range in the data but dightly larger encoding
erors, ref. [6].

Housekeeping:

The data bits of the command will be used to update the STAFF MWF processing control (AlIT
entry EW2PRCTL) fied.

HK parameter New value
EW2PRCTL Memory load bit pattern masked with OxFF
Related commands:

SetWHDataProc, SetWBDDataProc, SetCorr DataProc.

3.3.28 SetSACom

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWASOFS 0x0B (Nominal) SetSACom O0xFO00 | 0x2000
YEWASOFS 0x1B (Redundant) | SetSACom 0xFO000 [ 0x2000

Purpose:

Allows commands to be relayed through DWPto SA.
Condrants:

DWP provides no mechanism for setting the top 4 bits of the 16 bit SA command word, ref. [2].
These hits are dways assumed to be zero by the SA instrument in any case.

If SA is active, the command holding regigter is trangmitted to SA, othewise the
WECETrrorInstNotReady error condition is flagged in the WEC HK.

Description:
See section 3.2 and ref. [2] for adescription of SA commands and protocols.

Housekeeping:
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If the Staff SA 'do andlyss function is selected with this command, the Staff SA analysis mode
(AIT entry EW1AM ODE) will change to the sdlected mode.

Other STAFF SA functions do not change the HK.
Related commands:

None.

3.3.29 SetWBDDataPath

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWDHAFS 0x0B (Nominal) SetWBDDataPath OxFFOO | 0x8400
YEWDSAFS 0x1B (Redundant) | SetwBDDataPath OxFF00 [ 0x8400

Purpose:

The command data to this command sdlects whether WBD data will either be output to DWP or
directly to the spacecraft.

Congraints:
WBD data can only be read by DWP when the WHISPER instrument is powered off.
Description:

The WBD processing control parameter should be initidlised with SetWBDDataProc before
routing WBD data through DWP.

The WBD ingrument has a direct connection to the spacecraft OBDH interface for the output of
telemetry data, see section 2.1. Thisisits default data path. If SetWBDDataPath is transmitted to
DWP with non-zero function data, DWP will start to acquire WBD telemetry data. The processing
done on this data depends on the WBD processing control parameter.

Function data WBD data path
0 Direct WBD to OBDH
not 0 WBD to DWP

Decoding of SetWBDDataPath function data

When WBD power off is commanded, DWP sets the default data path to zero (WBD direct to
spacecraft).
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Housekeeping:

Wideband data via DWP will be st if the function data is non-zero and cleared if the function
datais zero.

Redated commands:

SaetWBDDataProc.

3.3.30 SetWBDDataProc

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWMSCFS 0x0B (Nominal) SetWBDDataProc OxFFO0 | OxCCO00
YEWMSCFS 0x1B (Redundant) | SetwBDDataProc OxFFO00 [ OxCCO00

Purpose:
To define DWP processing required on WBD data.
Condrants:

Two application processors running at full power are required for DWP to perform WBD filtering.
If a SetWBDDataProc command is received with an operand to sdect digitd filtering of
WIDEBAND data when sufficient application power is not available, the DWP no processor for
application task parameter will be set in the WEC housekeeping and the operand will be ignored.

Description:

Normally the WIDEBAND deta is routed via the WIDEBAND OBDH interface directly to the
spacecraft and not to DWP. However, when WIDEBAND data is to be transmitted to the tape
recorder, it is output to DWP, this is controlled by the SetWBDDataPath command. The
operand of SetWBDDataProc defines the processing that DWP will perform on the data before
outputting to the DWP OBDH.

The raw bit rate from WIDEBAND is much greater than that available on the OBDH interface.
The SetWBDDataPr oc operand alows the selection of one of two options to reduce this bit rate
according to the table below.
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Function data DWP processing of WBD data
0 Emergency mode, 1in 3 packets selected by kernel softwar efor output
not 0 Digital filtering and output of all WBD data using two full speed application
pr ocessor s

Decoding of SetWBDDataPath function data

The option that should be used whenever two full speed application processors are available is the
digitd filter to reduce the data rate by a factor of three. Otherwise, the DWP kerndl processor will
samply throw away two out of the three packets it recaives from WIDEBAND, and output one in
three of the raw packets to the OBDH.

Housekeeping:

The data bits of the command will be used to update the WBD processing control (AIT entry
EWA4PRCTL) fidd.

HK parameter New value
EW4PRCTL Memory load bit pattern masked with OxFF
Related commands:

SetMWFDataProc, SetWHDataPr oc, SetCorrDataPr oc, SetWBDDataPath.

3.3.31 SetWBDGUP

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWDFS 0x0B (Nominal) SatWBDGUP OxFFOO0 | 0x8200
YEWDSFS 0x1B (Redundant) SatWBDGUP OXFFOO0 | 0x8200

Purpose:

The data to this command specifies the period of the gain update clock in steps of 100 ms from a
minimum of 100 ms

Congraints:

The gain update clock period is constrained between 100 ms and 25.6 seconds.
Description:

The period of the GUP clock is derived by the expression:

Period (ms) = (Data+ 1) * 100
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When WBD power off is commanded, DWP sets the default period of the gain update clock to
100 ms (10 Hz).

Housekeeping:
No change.
Related commands:

None.

3.3.32 SetWBDComLSB

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWDSOFS 0x0B (Nominal) SetwBDComL SB OxFF0O0 | 0x8000
YEWDSOFS 0x1B (Redundant) | SetWBDComL SB OxFF00 | 0x8000

Purpose:

Set LSB of WBD command holding register in DWP.

Condraints:

None.

Description:

WBD cmd reg L SB will be updated to the value of the function data.of SetWBDComL SB.

The contents of the WBD command holding register in DWP will not be tranamitted to WBD until
ather SetWBDComL SBTx or SetWBDComM SBTx isreceived by DWP.

When WBD power off is commanded, DWP sets WBD cmd reg L SB to zero.
Reference section 3.2 for details of WBD commands and protocols.
Housekeeping:

WBD cmd reg LSB, WBD cmd reg M SB.
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HK parameter New value
EW4CREGL Memory load bit pattern masked with OxFF
Related commands:

SetWBDComM SB, SetWBDComL SBTx, SetWBDComM SBTxX.

3.3.33 SetWBDComL3BTx

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWDSBFS 0x0B (Nominal) SetWBDComLSBTx | OxFFOO | 0x8800
YEWDSBFS 0x1B (Redundant) | SetWBDComLSBTx | OxFF0O0 | 0x8800

Purpose:

Seats LSB of WBD command holding register in DWP. If WBD is active, the command holding
register is transmitted to WBD, otherwise the WECErrorinstNotReady eror condition is

flagged.

Condgrants,

If WBD is not active when this command is received, the WECErrorinsNotReady error
condition is flagged in the next WEC HK block.

Description:

Sats LSB of WBD command holding register in DWP, given by the WBD cmd reg LSB
parameter. If WBD is active, the command holding register is tranamitted to WBD, otherwise the
WECETrrorInstNotReady error condition is flagged.

WBD cmd reg L SB will be updated to the value of the function data of SetWBDComL SBTx.

When WBD power off is commanded, DWP sets the default value of WBD cmd reg LSB to
zero.

Reference section 3.2 for details of WBD commands and protocols.
Housekeeping:

WBD cmd reg LSB, WBD cmd reg M SB.
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HK parameter New value
EW4CREGL Memory load bit pattern masked with OxFF
Related commands:

SetWBDComL SB, SetWBDComM SB, SetWBDComM SBTx.

3.3.34 SetWBDComMSB

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWDSIFS 0x0B (Nominal) SetWBDComM SB OxFFOO | 0x8100
YEWDSIFS 0x1B (Redundant) | SetWBDComM SB OxFF00 [ 0x8100

Purpose:

Set MSB of WBD command holding register in DWP.

Congraints:

None.

Description:

WBD cmd reg M SB will be updated to the vadue of the function data of SetWBDComM SB.

The contents of the WBD command holding register in DWP will not be transmitted to WBD until
ether SsWBDComL SBTx or SetWBDComM SBTx isreceived by DWP.

When WBD power off is commanded, DWP sets WBD cmd reg M SB to zero.
Reference section 3.2 for details of WBD commands and protocols.
Housekeeping:

WBD cmd reg L SB, WBD cmd reg M SB.

HK parameter New value
EWA4CREGM Memory load bit pattern masked with OxFF
Related commands:

SatWBDComL SB, SetWBDComL SBTx, SetWBDComM SBTX.
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3.3.35 SatWBDComMSBTx

AIT database:
Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWDSOFS 0x0B (Nominal) SetWBDComMSBTx | OxFFOO | 0x8900
YEWDSOFS 0x1B (Redundant) | StWBDComMSBTx | OxFFOO | 0x8900

Purpose:

Sats MSB of WBD command holding register in DWP. If WBD is active, the command holding
regiger is transmitted to WBD, otherwise the WECErrorInstNotReady error condition is

flagged.

Congtraints,

If WBD is not active when this command is received, the WECErrorinstNotReady error
condition is flagged in the next WEC HK block.

Description:

Sets MSB of WBD command holding register in DWP, given by the WBD cmd reg MSB
parameter. If WBD is active, the command holding regigter is transmitted to WBD, otherwise the
WECETrrorInstNotReady error condition is flagged.

WBD cmd reg M SB will be updated to the value of the function data of SetWBDComM SBTx.

When WBD power off is commanded, DWP sets the default vaue of WBD cmd reg MSB to
zexro.

Reference section 3.2 for details of WBD commands and protocols.
Housekeeping:

WBD cmd reg LSB, WBD cmd reg M SB.

HK parameter New value
EWACREGM Memory load bit pattern masked with OxFF
Related commands:

SetWBDComL SB, SetwBDComM SB, SetWBDComL SBTxX.
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3.3.36 SetWECClIock

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMSOFS 0x0B (Nominal) SetWECCIock OxFF00 | OxCO000

YEWM SOFS 0x1B (Redundant) | SetWECCIock OxFF00 | OxC000

Purpose:

To select WECSS frequency of either 25 Hz or 450 Hz, and to over-ride the automatic selection
of ether crysta or software generation of the interna DWP clock that produces the WECSS.

Condgrants,

The WECSS fregquency will not be changed until the start of the next OSTB. The required EFW
tape mode should be sdected usng SetEFWTapeMode before sending SetWECCIlock to
change the WECSS clock from 25 Hz to 450 Hz.

To avoid disturbing the selected master clock source when changing the WECSS frequency, the
DWP master clock origin bits should be set to the 'No change' pattern.

To avoid disturbing the current WEC sample sync frequency when changing the master clock
origin, the WECSS frequency hbits should be set to the 'No change' pattern.

Description:

The decoding of the function datafor SetWECClock isshown inthetable.

7 6 5 4 3 2 1 0 |Description
X X X X Ignored
X X WEC sample sync frequency
X X |DWP master clock origin

Decoding of SetMacroOps command

The DWP master clock is driven by acrystd oscillator on DWP and is divided down by the DWP
kernel software to generate the WEC sample clock and WHISPER SampleSync signals required
to synchronise sampling by the WEC ingruments. The WEC sample clock is supplied to EFW as
the sgnd SamClock and to STAFF MWF as the signd SaH, ref. WEC[1].

These sampling sgnals can be driven at ether 25 Hz or 450 Hz, the sdlection is made with the
function data of the SetWECCIlock command as shown in the table below. The change will take
affect at the next OSTB.
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3 2 | WEC sampleclock frequency
0 O | Nochange
0 1 |25Hz
1 0 |450Hz
1 1 | Nochange

Sdlection of WEC sample clock frequency from function data of SetWECCIock.

In the event that DWP detects the failure of this crystal during reset initidisation (ref. description of
DWP master clock generation parameter), DWP will generate the WEC sample clock and
WHISPER SampleSync sgnds from a transputer timer. The high frequency sgnd ADClock to
EFW can no longer be driven.

The DWP magter clock origin bits of SetWECCIlock provide a manua over-ride for the selection
of generation of the DWP master clock made during DWP reset initidisation as shown in the table
below.

1 O | DWPmaster clock origin
0 O | Nochange

0 1 | Crysa

1 0 | Software

1 1 | Nochange

Selection of DWP master clock origin from function data of SetWECCIock.
Housekeeping:

WEC sample clock frequency (AIT entry EW5SCFRQ) and DWP master clock generation
(AIT entry EW5M CSRC) may change depending on the data bits of the command.

Reated commands:

SetEFWTapeM ode

3.3.37 SetWECPwrLimit

Double
word
command
[ |
AIT database:
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Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?

ZEWEDSFS 0x0B (Nominal) SetWECPwrLimit OxFF0O0 | OxF500
YEWEDSFS 0x1B (Redundant) | SetWECPwrLimit OxFF00 | OxF500

Purpose:

To et the threshold vaue for the totd WEC power above which limit DWP would command off
dl ingruments.

Condgrants,

The DWPCommonCmd tdecommand must be trangmitted immediady before
SetWECPwrLimit as thisis a double word telecommand. It may be necessary to set the function
data bits of DWPCommonCmd in some cases, see the command description below.

Description:

As thisis a double word telecommand, bits O to 7 of the data come from the function data fied of
SaetWECPwr Limit and bits 8 to 15 come from the function datafidd of DWPCommonCmd.

Bits 0 to 7 specify the power threshold (see cdibration curve for the WEC current sense
parameter, but 0.7A is approximately OxFO, the default value).

Bit 15 if set to 1 specifies that the check should be disabled. The default vaue is bit 15 is O, the
check isenabled

Housekeeping:
WEC current limit will be st to the function data bits of this command.

Teecommand assembly status will be set to zero to flag successful completion of assembly of
the double word command.

HK parameter New value
EWS5TCASS 0
EWSPWRLT Memory load bit pattern masked with OxFF

Rdated commands:

None.
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3.3.38 SetWHComO

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWRSOFS 0x0B (Nominal) SetWHComO OxFF00 | 0x6000
YEWRSOFS 0x1B (Redundant) | SetWHComO OxFF00 | 0x6000

Purpose:

Set byte 0 of WHISPER command holding register in DWP.

Condraints:

None.

Description:

Whisper cmd reg 0 will be updated to the value of the function data of SetWWHComoO.

The contents of the WHISPER command holding register in DWP will not be transmitted to
WHISPER  until  dather SetWHComOTx, SeWHComl1Tx, SegWHCom2Tx or
SatWHCom3Tx isreceived by DWP.

Reference section 3.2 for details of WHISPER commands and modes.

When WHISPER power off is commanded, DWP sets Whisper cmd reg 0 to the vaue specified
by WHISPER, ref. section 3.2.

Housekeeping:

Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

HK parameter New value
EW3CREGO Memory load bit pattern masked with OxFF
Related commands:

SatWHCom1, SatWHCom?2 SatWHCom3, SatWHComOT x, SatWHCom1Tx,
SatWHCom2Tx, SeWHCom3TX.

3.3.39 SetWHComOTx

AIT database:
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Memory load OBDH interface D Short Description Fixmask | Fixvalue | Author-
name ised?
ZEWRSSFS 0x0B (Nominal) SetWHComOT x OxFFO00 0x6800
YEWRSSFS 0x1B (Redundant) SetWHComOT x OxFF00 0x6800
Purpose:

Set byte 0 of WHISPER command holding register in DWP. If WHISPER is active, the command
holding regiger is tranamitted to WHISPER, otherwise the WECErrorInstNotReady error
condition is flagged.

Congtraints,

If WHISPER is not active when this command is received, the WECErrorInstNotReady error
condition is flagged in the next WEC HK block.

Description:

Sets byte 0 of the WHISPER command holding register in DWP, given by the Whisper cmd reg
0 parameter. If WHISPER is active, the command holding register is transmitted to WHISPER,
otherwise the WECETrror InstNotReady error condition is flagged.

WHISPER cmd reg 0 will be updated to the value of the function data of SetWHComOTX.

When WHISPER power off is commanded, DWP sets the default vaue of WHISPER cmd reg O
to the value specified by WHISPER, ref. section 3.2.

Reference section 3.2 for details of WHISPER commands and protocols.
Housekeeping
Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

Whisper command word echo (AIT entry EW3WCWE) should change to the command sent
from the WHISPER command holding register when the first frame of telemetry has been read
from WHISPER. Reference [4] for the exact format of this data.

HK parameter New value
EW3CREGO Memory load hit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom1 SatWHCom2, SatWHCom3, SatWHCom1Tx,
SatWHCom2Tx, SeWHCom3TX.
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3.3.40 SetWHComl

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWRSIFS 0x0B (Nominal) SetWHCom1 OxFF0O | 0x6100
YEWRSIFS 0x1B (Redundant) | SeWHCom1 OxFF00 | 0x6100

Purpose:

Set byte 1 of WHISPER command holding register in DWP.

Condraints:

None.

Description:

Whisper cmd reg 1 will be updated to the vaue of the function data of SetWHComl1.

The contents of the WHISPER command holding register in DWP will not be transmitted to
WHISPER  until  dather SetWHComOTx, SeWHComl1Tx, SegWHCom2Tx or
SatWHCom3Tx isreceived by DWP.

Reference section 3.2 for details of WHISPER commands and modes.

When WHISPER power off is commanded, DWP sets Whisper cmd reg 1 to the vaue specified
by WHISPER, ref. section 3.2.

Housekeeping:

Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

HK parameter New value
EW3CREG1 Memory load bit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom?2 SatWHCom3, SatWHComOT x, SatWHCom1Tx,
SatWHCom2Tx, SeWHCom3TX.

3.3.41 SetWHCom1Tx

AIT database:
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Memory load OBDH interface D | Short Description Fix Fix Author-
name mask value ised?
ZEWRSOFS 0x0B (Nominal) SetWHCom1Tx OxFFOO | 0x6900
YEWRSIFS 0x1B (Redundant) | SetWHCom1Tx OxFF00 | 0x6900
Purpose:

St byte 1 of WHISPER command holding register in DWP. If WHISPER is active, the command
holding regiger is tranamitted to WHISPER, otherwise the WECErrorInstNotReady error
condition is flagged.

Congtraints,

If WHISPER is not active when this command is received, the WECErrorInstNotReady error
condition is flagged in the next WEC HK block.

Description:

Sets byte 1 of the WHISPER command holding register in DWP, given by the Whisper cmd reg
1 parameter. If WHISPER is active, the command holding register is transmitted to WHISPER,
otherwise the WECETrror InstNotReady error condition is flagged.

WHISPER cmd reg 1 will be updated to the value of the function data of StWHCom1Tx.

When WHISPER power off is commanded, DWP sets the default vaue of WHISPER cmd reg 1
to the value specified by WHISPER, ref. section 3.2.

Reference section 3.2 for details of WHISPER commands and protocols.
Housekeeping
Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

Whisper command word echo (AIT entry EW3WCWE) should change to the command sent
from the WHISPER command holding register when the first frame of telemetry has been read
from WHISPER. Reference [4] for the exact format of this data.

HK parameter New value
EW3CREG1 Memory load hit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom1 SatWHCom2, SatWHCom3, SatWHComOT x,
SatWHCom2Tx, SeWHCom3TX.
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3.3.42 SetWHCom?2

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWRS2FS 0x0B (Nominal) SetWHCom2 OxFF0O0 | 0x6200
YEWRS2FS 0x1B (Redundant) | SetWHCom?2 OxFF00 | 0x6200

Purpose:

Set byte 2 of WHISPER command holding register in DWP.

Condraints:

None.

Description:

Whisper cmd reg 2 will be updated to the vaue of the function data of SetWHCom2.

The contents of the WHISPER command holding register in DWP will not be transmitted to
WHISPER  until  dather SetWHComOTx, SeWHComl1Tx, SegWHCom2Tx or
SatWHCom3Tx isreceived by DWP.

Reference section 3.2 for details of WHISPER commands and modes.

When WHISPER power off is commanded, DWP sets Whisper cmd reg 2 to the vaue specified
by WHISPER, ref. section 3.2.

Housekeeping:

Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

HK parameter New value
EW3CREG2 Memory load bit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom1 SatWHCom3, SatWHComOT x, SatWHCom1Tx,
SatWHCom2Tx, SeWHCom3TX.

3.3.43 SetWHCom2Tx

AIT database:
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Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWRSAFS 0x0B (Nominal) SetWHCom2Tx OxFFOO | Ox6A00
YEWRSAFS 0x1B (Redundant) | SetWHCom2T x OxFFO0 [ Ox6A00
Purpose:

Set byte 0 of WHISPER command holding register in DWP. If WHISPER is active, the command
holding regiger is tranamitted to WHISPER, otherwise the WECErrorInstNotReady error
condition is flagged.

Congtraints,

If WHISPER is not active when this command is received, the WECErrorInstNotReady error
condition is flagged in the next WEC HK block.

Description:

Sets byte 2 of the WHISPER command holding register in DWP, given by the Whisper cmd reg
2 parameter. If WHISPER is active, the command holding register is transmitted to WHISPER,
otherwise the WECETrror InstNotReady error condition is flagged.

WHISPER cmd reg 2 will be updated to the value of the function data of SetWHCom2Tx.

When WHISPER power off is commanded, DWP sets the default vaue of WHISPER cmd reg 2
to the value specified by WHISPER, ref. section 3.2.

Reference section 3.2 for details of WHISPER commands and protocols.
Housekeeping
Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

Whisper command word echo (AIT entry EW3WCWE) should change to the command sent
from the WHISPER command holding register when the first frame of telemetry has been read
from WHISPER. Reference [4] for the exact format of this data.

HK parameter New value
EW3CREG2 Memory load hit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom1 SatWHCom2, SatWHCom3, SatWHComOT x,
SatWHCom1Tx, SaWHCom3TX.
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3.3.44 SetWHCom3

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWRS3FS 0x0B (Nominal) SetWHCom3 OxFF00 | 0x6300
YEWRS3FS 0x1B (Redundant) | SetWHCom3 OxFF00 | 0x6300

Purpose:

Set byte 3 of WHISPER command holding register in DWP.

Condraints:

None.

Description:

Whisper cmd reg 3 will be updated to the value of the function data of SetWWHCom3.

The contents of the WHISPER command holding register in DWP will not be transmitted to
WHISPER  until  dather SetWHComOTx, SeWHComl1Tx, SegWHCom2Tx or
SatWHCom3Tx isreceived by DWP.

Reference section 3.2 for details of WHISPER commands and modes.

When WHISPER power off is commanded, DWP sets Whisper cmd reg 3 to the vaue specified
by WHISPER, ref. section 3.2.

Housekeeping:

Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

HK parameter New value
EW3CREG3 Memory load bit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom1 SatWHCom2, SatWHComOT x, SatWHCom1Tx,
SatWHCom2Tx, SeWHCom3TX.

3.3.45 SetWHCom3Tx

AIT database:
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Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWRSBFS 0x0B (Nominal) SetWHCom3Tx OxFFOO | 0x6B00
YEWRSBFS 0x1B (Redundant) | SetWHCom3Tx OxFF00 | Ox6B00
Purpose:

St byte 3 of WHISPER command holding register in DWP. If WHISPER is active, the command
holding regiger is tranamitted to WHISPER, otherwise the WECErrorInstNotReady error
condition is flagged.

Congtraints,

If WHISPER is not active when this command is received, the WECErrorInstNotReady error
condition is flagged in the next WEC HK block.

Description:

Sets byte 3 of the WHISPER command holding register in DWP, given by the Whisper cmd reg
3 parameter. If WHISPER is active, the command holding register is transmitted to WHISPER,
otherwise the WECETrror InstNotReady error condition is flagged.

WHISPER cmd reg 3 will be updated to the value of the function data of SetWHCom3Tx.

When WHISPER power off is commanded, DWP sets the default vaue of WHISPER cmd reg 3
to the value specified by WHISPER, ref. section 3.2.

Reference section 3.2 for details of WHISPER commands and protocols.
Housekeeping
Whisper cmd reg 0, Whisper cmd reg 1, Whisper cmd reg 2, Whisper cmd reg 3.

Whisper command word echo (AIT entry EW3WCWE) should change to the command sent
from the WHISPER command holding register when the first frame of telemetry has been read
from WHISPER. Reference [4] for the exact format of this data.

HK parameter New value
EW3CREG3 Memory load hit pattern masked with OxFF
Related commands:

SatWHComO, SatWHCom1 SatWHCom2, SatWHCom3, SatWHComOT x,
SatWHCom1Tx, SaWHCom2TxX.
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3.3.46 SetWHDataProc

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWMSBFS 0x0B (Nominal) SetWHDataProc OxFFO0 | OxCBOO

YEWM SBFS 0x1B (Redundant) | SetWHDataProc OxFF00 | OxCBOO

Purpose:

To define DWP processing required on WH data.
Condrants.

The operand of SetWHDataProc is recorded by DWP, but only referenced when the current
WHISPER mode command word requests DWP processing (see below).

Either one or two application processors must be available to perform WH processing.
Description:

The raw WHISPER data bit rate is far gregter than the entire WEC dlocation. Usudly it is
expected that DWP will gpply a variety of scientific processing on this data to reduce the bit rate to
a reasonable leve. A hbit in the WHISPER mode command word defines whether either DWP
should perform the processing, or WHISPER itsdf should limit its data bit rate. The WHISPER
mode command word is controlled by the SetWHComn and SetWHComnTx commands.

When WHISPER limits the data bit rate itself, DWP does not reference the selected WHISPER
processng but outputs al WHISPER data as read, to the OBDH. When DWP processing is
selected, a copy of the latest SetWH DataProc command operand is transmitted with every data
packet from WH to the application processor. The processing performed by the application
processor is controlled according to the table below.

If it is required to st any of the 8 most sgnificant bits of the Whisper processng word then the
command SetWHDataProc must be sent as a double word command. As the required
commands are not specificaly defined in the AIT database the ZEWWDUMMY command must be
used, i.e:

send ZEWDUMMY, 0OxDOmm
send ZEWDUMMY, OxFBII

where mmll is the required 16 bit word in hexadecimd.
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Full detalls of the DWP processing strategies for WHISPER are givenin [6].

WHISPER Processing Word (WPW) - "Natural Waves' modes (N)

MSB MS byte

LSB

MSB LS byte

LSB

Averaged spectrum output rate

MSB MS byte

LSB

MSB LS byte

00000O0OO00O0

00O
spectra

001
spectra

010
spectra

011
spectra

100
spectra

101
spectra

110
spectra

111

averaged spectra

Energy and overflow averaging

Averaged spectrum output rate
Energy and overflow averaging
Spare bit (set to 0)

FFT data compression

reserved (set to 0)

-- output all averaged

-- output 2 out of 3 averaged

-- output 1 out of 2 averaged

-- output 1 out of 3 averaged

-- output 1 out of 4 averaged

-- output 1 out of 6 averaged

-- output 1 out of 8 averaged

-- output 1 out of 10
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MSB MS byte LSB MSB LS byte LSB
76 543210: 7654321 0:
000000O00O
0 ——————— OFF
1 - ON
Thereisno option on Energy and overflow averaging in "sounding” modes.
When thisinformation is tranamitted (gliding mode),
the fixed option is : averaging ON.
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FFT data compression

MSB MS byte LSB MSB LS byte LSB

76 543210: 7654321 0:
00000O0O0OO o=
T dynamic range
: 0 —————— adjusted range
1 - fixed range
z word size
O ——— 8 bits
1 -——- 6 bits

WHISPER Processing Word (WPW) - "Sounding” modes (S)

MSB MS byte LSB MSB LS byte LSB

:76543210: 7654321 0:
oo z z -z . I I -. Spare bit (set to 0)
z z =z : I I.-.. Reduced passive spectrum
z z =z -z (valid for option A, B, D)
z z = I I -- Bin subset selection
z z =z z (valid for option A)
: : - e Compression strategy
z z I e eeaaa- FFT data compression
z z D e e reserved (set to 0)
: D e e e Averaged spectrum output rate
z (Gliding mode only)
o Number of averaged spectra

(Gliding mode only)

FFT data compression
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MSB MS byte LSB MSB LS byte LSB

00000O0O00O0 :
: dynamic range
0 - ————- adjusted range
1 —————- fixed range
word size
_______ 8 bits

= Q tror

Reduced passive spectrum (vaid for option A,B,D of the compression strategy)

MSB MS byte LSB MSB LS byte LSB

76 543210: 7654321 0:

0O
o ———-—- present
1 ——————- absent

Bin subset sdlection (valid for option A of the compression Strategy)

MSB MS byte LSB MSB LS byte LSB

76 543210: 7654321 0:
00
0 -~ ————- 2 bin subsets
1 ——————- 4 bin subsets
Compression strategy
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MSB MS byte LSB MSB LS byte LSB

76 543210: 7654321 0:

00
00 - ————- option A
01 -——-——- option B
10 -~ ————- option C
11 -——- option D
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Averaged spectrum output rate

MSB MS byte LSB MSB LS byte LSB

76543210z 7654321 0:

00
000 - ————- output all averaged spectra
oo1 -—-——- output 2 out of 3 averaged spectra
010 - ———- output 1 out of 2 averaged spectra
o011 -———- output 1 out of 3 averaged spectra
100 - ————- output 1 out of 4 averaged spectra
101 ————— output 1 out of 6 averaged spectra
110 - ———- output 1 out of 8 averaged spectra
111 ————- output 1 out of 10 averaged spectra
Number of averaged passive spectra

MSB MS byte LSB MSB LS byte LSB

76543210 7654321 0:

—-—— 32 spectra (426.66 ms)
——— 16 spectra (213-33 ms)
——— 16 spectra (213.33 ms)
—-—— 8 spectra (106.66 ms)
—-—— 4 spectra (53-33 ms)
—-—— 2 spectra (26.66 ms)
——— 64 spectra (853.33 ms)
——— 1 spectrum (13-33 ms)

=m=m=m=mO0 000
R =ROORROO
PORORORO

Housekeeping:

The data bits of the command will be used to update the WHI SPER processing control fied.

HK parameter New value
EW3WPW Data masked with OXFFFF

Rdated commands:

SetMWFDataProc, SstWBDDataProc, SetCorrDataPr oc.
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3.3.47 SartSTAFFCal

AIT database:

Memory load OBDH interfaceID | Short Description Fix Fix Author-
name mask value ised?
ZEWCSOFS 0x0B (Nominal) StartSTAFFCal OxFO00 | 0x4000
YEWCSOFS 0x1B (Redundant) | StartSTAFFCal OxFO000 | 0x4000

Purpose:

StartSTAFFCal commands DWP to start a STAFF cdibration sequence at the next OSTB, or to
st the STAFFCdibrationStep HK parameter to any vaue without starting a cdibration. The
STAFF Cdlibration sequence will dso control SA operationsif SA isactive,

Congtraints,

If STAFF MWEF is not active when the command is received the WECETrrorInsNotReady error
condition isflagged in the WEC HK.

Description:

If the parameter is in the range 0x000 to OXEFF the cdibration is sarted, whilst if the parameter is
in the range OxFOO to OxF3F (ie. OxFOO + N) the step number is set (to N) but the calibration is
not sarted. Thislatter function isintended for marking steps during ground tests.

There are two possible cdibration sequences. DWP automaticaly selects the sequence to be used
by testing the frequency of WECSS a the next OSTB. If the WECSS frequency is 25 Hz, DWP
will perform the low bit rate cdibration (16 second step). If the WECSS frequency is 450 Hz,
DWP will perform the high bit rate cdibration (4 second step).

Once the cdibration is started it will run until completion. An exception is when the command
SetWECCIock is used to changed the WEC sample frequency in the middle of a cdibration
sequence. Thiswill abort the cdibreation.

It is not essentid that SA be active when the cdlibration sarts.
Reference [2] for details of the STAFF calibration sequences.
Housekeeping:

Staff MWF Calibration mode (AIT entry EW2CALMD) will be s, and Staff MWF
calibration step (AIT entry EW2CALST) will be st to 1 if the cdibration mode could be
successfully started.
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HK parameter New value
EW2CALMD 1
EW2CALST 1
Related commands:
SetWECClock
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| ndex

Y EWASOFS SetSACom, 42
YEWCSOFS StartSTAFFCal, 68

Y EWDSOFS SetWBDComL SB, 46
YEWDSIFS SeeWBDComMSB, 48
YEWDS2FS SeeWBDGUP, 45

Y EWDHAFS SetWBDDataPath, 43

Y EWDS8FS SetWBDComLSBTX, 47
YEWDSOFS SetWBDComMSBTX, 49
YEWDUMMY DummyCommand, 4
Y EWEDOFS MacroL oad, 20
YEWEDI1FS SetDWPMemRead, 28
Y EWED2FS SetDWPMemWrite, 29
YEWED3FS LoadKerndMemory, 17
Y EWED4FS HagExtExpStatus, 11

Y EWED5SFS SetWECPwrLimit, 51
YEWMD1FS DWPCommonCmd, 5
YEWMESCA ESCAPE, 10

Y EWM SOFS SetWECCIock, 50
YEWMS1FS FlagOBDHAcgMode, 16
Y EWMS2FS SetlnstrPower, 36
YEWMS3FS HaglntfFail, 15
YEWMSAFS HaglnstrFail, 13
YEWMS5FS NOP, 24

Y EWM S6FS MacroSetCounter, 21
Y EWMST7FS MacroTestCounter, 22
YEWMSAFS SetMWFDataProc, 41
YEWMSBFS SetWHDataProc, 61

Y EWMSCFS SetWBDDataProc, 44
Y EWMSDFS SetCorrDataProc, 24
YEWMSEFS MacroWait, 26

Y EWM SFFS SetMacroOps, 38
YEWNSCFS DWPConfig, 6

Y EWRSOFS SetWHComO, 53
YEWRSIFS SetWHCom1, 55

Y EWRS2FS SetWHCom2, 57

Y EWRS3FS SetWHCom3, 59

Y EWRSSFS SetWHComO0TX, 53
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Y EWRSOFS SetWHCom1Tx, 55
YEWRSAFS SetWHCom2Tx, 57

Y EWRSBFS SetWHCom3Tx, 59

Y EWWSOFS SeEFWComL SB, 30

Y EWWS0FS SaEFWComLSBTx, 31
Y EWWSI1FS S EFWComMSB, 32
YEWWS2FS SetEFWTapeMode, 34
Y EWWSEFS SetEFWTestSeq, 35

Y EWWSG6FS SetEFWWinPos, 35

Y EWWSOFS St EFWComMSBTX, 33
ZEWASOFS SetSACom, 42
ZEWCSOFS StartSTAFFCal, 68
ZEWDSOFS SetWBDComL SB, 46
ZEWDSIFS SetwBDComM SB, 48
ZEWDS2FS SetWBDGUP, 45
ZEWDSAFS SetWBDDataPath, 43
ZEWDS8FS SeeWBDComL SBTx, 47
ZEWDSOFS SetWBDComMSBTX, 49
ZEWDUMMY DummyCommeand, 4
ZEWEDOFS MacroLoad, 20
ZEWED1FS SesDWPMemRead, 28
ZEWED2FS SetDWPMemWrite, 29
ZEWED3FS LoadKernelMemory, 17
ZEWEDAFS FHagExtExpStatus, 11
ZEWEDSFS S&WECPwrLimit, 51
ZEWMD1FS DWPCommonCmd, 5
ZEWMESCA ESCAPE, 10

ZEWM SOFS SetWECCIock, 50
ZEWMSIFS FlagOBDHAcgMode, 16
ZEWM S2FS SetlnstrPower, 36
ZEWMS3FS HaglntfFail, 15
ZEWMIAFS HaglngrFail, 13
ZEWMS5FS NOP, 24

ZEWM S6FS MacroSetCounter, 21
ZEWMST7FS MacroTestCounter, 22
ZEWMSAFS SetMWFDataProc, 41
ZEWMSBFS SatWHDataProc, 61
ZEWM SCFS SetWBDDataProc, 44
ZEWM SDFS SetCorrDataProc, 24
ZEWMSEFS MacroWait, 26
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ZEWM SFFS SetMacroOps, 38
ZEWNSCFS DWPConfig, 6
ZEWRSOFS SetWHComo0, 53
ZEWRSIFS SetWHCom1, 55
ZEWRS2FS SetWHCom2, 57
ZEWRS3FS SetWHCom3, 59
ZEWRSSFS SetWHCom0Tx, 53
ZEWRSOFS SetWHCom1Tx, 55
ZEWRSAFS SetWHCom2Tx, 57
ZEWRSBFS SetWHCom3Tx, 59
ZEWWSOFS SetEFWComL SB, 30
ZEWWSIFS SEFWComMSB, 32
ZEWWS2FS SetEFWTapeMode, 34
ZEWWSEFS SetEFWTestSeq, 35
ZEWWS6FS SetEFWWinPos, 35
ZEWWSSFS SetEFWComL SBTX, 31
ZEWWSOFS SetEFWComM SBTX, 33
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34 ON BOARD SOFTWARE MODIFICATION

Not al WEC ingruments support code patching. DWP, EFW and STAFF SA are the only
indruments whose code can be patched in flight operations. The following sections outline the
procedures to follow when uploading code patches.

341 DwpP

DWP supports a facility for modifying the contents of memory of a least one of the DWP
transputers and possibly dl of them. This facility may be used to upload new data tables or code
patches as required.

Any memory patiches must be prepared by a DWP team representative with reference to an
internal document, [7]. ANY ERRORS IN FORMULATING THE PATCH MAY CAUSE
DWP TO CRASH OR MALFUNCTION. THEREFORE GREAT CARE MUST BE
EXERCISED.

It is suggested that as a matter of procedure any code patches should be tested in a spare DWP
unit on the ground.

Patches uploaded to DWP are stored in volatile memory and therefore will be lost when DWP is
powered off. Certain types of DWP reset will adso cause loss of code patches see Table
3.4.1.1and section 2.3.2. DWP reset action classification

DWP reset type Code patches
Cold Lost

Warm Lost

Hot Stll velid
Watchdog Still valid

Table 3.4.1.1- Status of code patches after DWP reset.

DWP memory patches are uploaded to DWP following the DWPSetMemoryWrite and
L cadK ernelMemory tdecommands. The detailed descriptions of these commands is given in the
command reference section 3.3.

IT IS IMPORTANT TO NOTE THAT THE MEMORY LOAD COMMANDS TO BE
WRITTEN INTO DWP RAM ARE NOT IN THE FORMAT THAT ALL OTHER MEMORY
LOAD COMMANDS CONFORM TO. They represent 16 bit transputer instructions. This
gpproach was taken to have the telemetry bandwidth requirements for uploading code patches that
would have been required if Double Word commands were used.
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The descriptions of the detailed mechanics of writing patches, the congtraints on which transputers
memory may be modified, and the option of relocatable patches are beyond the scope of this
document and therefore do not appear here.

342 EFW

One of the most important, yet smplest, pieces of the flight code is the programme loader.
Together with various vectors tucked away in various places much of the CPU operations can be
changed or increased, and any location in either memory or input/output can be modified.

The reset of EFW after the loading of amemory patch will cause the patch to be logt.

.CMDSn Set expected command count

ADRL | Set low byte of memory addressin MAIN
ADDHh Set high byte of memory addressin MAIN
.LOAD x Load byte x into memory(h,l) in MAIN

EXEC Execute program (at afixed location) in MAIN

Table 3.4.2.1 - Available commandsfor code patching

To load a programme one must set the high and low addresses and then enter the series of bytes.
The memory pointer increments with each load.

Occasondly commands will be rgected by the spacecraft recaiving dectronics which will ruin the
uplink entirely. To prevent the EXEC command gtarting a partialy loaded programme and crashing
the processor the CMDS command will tell how many commands to expect. The EXEC checks
this counter before beginning execution. Also the firg byte of the load must be a "AA™ code to
prevent an EXEC from operating without any load at dl. For example, to load/execute a "C9" at
4DAAH :

.CMDS5
ADRL 0XAA
ADRH 0X4D
.LOAD OXAA
.LOAD 0XC9
EXEC

Example of uploading memory patch
Note that the find command (EXEC) must see that the command count dtatus is zero (i.e 4
commands expected, 4 executed) before it will execute the programme.

Some important flight programme functions can be replaced by uploaded functions by changing
RAM vectors:

Date 23-Aug-00 Page 3.4.2



WEC Instrument User Manual On board software modification Ref. CL-WEC-UM-002

Issue:1.03
Address | Name Description
Ox41bb BKGVECT background processing, called 50 times per second
Ox41be EOP_VECTOR DMA EOP interrupt, called 450 times per second if the
interrupt is enabled (default is disabled)
0x41f5 EXEVECT foreground processing
0x4272 USERVECTO user quantity function O
0x4275 USERVECT1 user quantity function 1
Ox463e BALGVECT burst trigger alghorithm
0x4703 SWPANAVECT sweep analyze function
0x4706 SWPBIASVECT sweep bias function

RAM vectorsfor EFW instrument

343 STAFF A

STAFF SA supports a facility for modifying the content of memory of a ADSP computer. The
facility may be used to upload new data tables (e.g. Despin table) or code patches as required.

Any error in formulating the patch may cause STAFF SA madfunction. Therefore, great care must
be exercised.

It is suggested that as a matter of procedure any code patch should be tested in a spare or EM unit
on the ground.

VERY IMPORTANT:
Petches uploaded to STAFF SA are stored in volatile RAM memory and therefore, will be lost
when STAFF SA is powered OFF or resetted.

STAFF SA memory patches are uploaded following the STAFF SA/DWP procedure described in
section .

It is important to note that the memory load commands written into STAFF SA Ram can be
dumped to verify the code patches.

No DWP macro should be executed whilst a STAFF SA memory patch is being uploaded.

3.4.4 WHISPER (ground patches only)
Uploading and protect / unprotect SW (ground operation)

These WCMW commands will be used, only during ground operation, to dlow the updating of the
micro-controller programme stored in EEPROM. The presence of the 27v is of no importance for
this mode.
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These specid modes issue an output data frame of 64 words at the end of the loading programme,
including the checksum of the EEPROM for verification. Only the <atus words are sgnificant,
other are meaningless.

NOTE : For the three following commands, the WHISPER EEPROM LOADER must be
connected to the J05 (HV Cirl/Test) connector in order to enable the hardware WR (write) of the
EEPROM. The WHISPER EEPROM LOADER includes HV disabling.

[load] uploads a new software into EEPROM

MSB WCMWO LSB MSB WCMW1 LSB MSB WCMW2 LSB MSB WCMW3 LSB

10010000 00001000 0000OO0CO0OO0O 01111111
90 h 144 d 08 h 8d 00 h od 7F h 127 d

[protect] activates the SWP (Software Write Protect) of the EEPROM

MSB WCMWO LSB MSB WCMW1 LSB MSB WCMW2 LSB MSB WCMW3 LSB

10010000 00001000 01001111 01010101
90 h 144 d 08 h 8d 4F h 79 d 55 h 85 d

[unprotect] desactivates the SWP of the EEPROM

MSB WCMWO LSB MSB WCMW1 LSB MSB WCMW2 LSB MSB WCMW3 LSB

10010000 00001000 01001111 01101111
90 h 144 d 08 h 8d 4F h 79 d 6F h 111 d

Commands and data collection can be performed via CCS, WEC EGSE or WHISPER GSE
(MINI-DPU) according to the present setup.

- connect the EEPROM LOADER and the associated NOTEBOOK

- POWER ON WHISPER (and DWP or MINI-DPU)
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- issue the unprotect command, record the present checksum

- issue the load command

- run the uploading programme on the NOTEBOOK

- when completed, record the new checksum

- issue the protect command, record the modification of the new
checksum and verify the protect satus

- POWER OFF WHISPER (and DWP or MINI-DPU)

- disconnect the EEPROM LOADER and the associated NOTEBOOK

- uploading operation completed

NOTE : A protect gatus (vaue 0x55) will overwrite the lagt byte of the EEPROM (a address
OxFFFF) when the protect command is issued. The EEPROM checksum is affected with the value
of this gatus. The protect satus is cleared when the unprotect command is issued and the initia
checksum is restored.
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35 AUTONOMOUSBEHAVIOUR - DWP MACROS

This section describes the facilities provided by DWP for the loading, storage and execution of
telecommand sequences, referred to as DWP macros. These are ditinct from the macro command
facilities provided by the spacecraft. DWP macro execution alows time structured WEC ingtrument
commanding and mode changes without requiring regular telecommanding from the spacecreft, i.e.
autonomous behaviour. Mot of the materid in this section describes the DWP macro facilities and
the DWP macro sequences that have been defined to implement this autonomy.

Two ingtances of autonomous behaviour can be identified for the WEC.

i/ After a DWP reset, DWP will execute an internal macro sequence, NBR emer gency and
default if no telecommands have been received on either OBDH interface after counting 24 OBDH
reset pulses (ref. section 2.3.2 of thismanual), a period of gpproximately minutes.

ii/ The SetM acr cOpsS(EXECUTE) telecommand when transmitted to DWP begins execution
of an internally stored sequence of telecommands. These commands are executed &t a rate of one
every 30 milliseconds until the end of the sequence is reached. Most DWP macro sequences that
have been defined loop indefinitely.

In the two ingtances above, the transmission of a single WEC tdecommand may cause the execution
of alarge sequence of internaly stored telecommands with consequent changes in housekeeping
parameter values.

3.5.1 Provision of resources for DWP macros

256 words of DWP ROM are used for non-volatile macro storage. The contents of ROM are
copied into RAM a DWP reset, and can then be modified by further commands before execution
of amacro is sarted.

The DWP macro buffer is segmented into 32 dots, each dot of sze exactly 8 words. Most WEC
telecommands are only 1 word, athough some are 2 words. The digtinction is made clear in section
3.2

A single macro sequence can occupy more than one contiguous dot in the macro buffer.

The command SetM acroOps is used to control macro usage. SetMacroOps (CALL, <dot>)
dlows a macro to be executed, or a macro subroutine to be called from the currently executing
macro. Macro execution can only be begun at the start of adot. SetM acroOps (L OAD, <dot>)
alows the macro buffer contents to be overwritten tarting from the beginning of the specified dot.
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SetMacroOps (END, <slot>) completes a load sequence or terminates the executing macro.
SetM acroOps (RETURN, <dot>) returns from the executing macro subroutine, or terminates the
executing mecro if & the top levd.

The MacroL oad (<dlot offset>, <dot>) command provides a more versatile method of loading
new macro sequences. The flexibility of MacroLoad makes it feasble to edit existing macro
sequences stored in DWP memory, rather than uploading a new macro sequence.

There are three other commands used exclusively by macros, these can only be executed from
within a macro sequence. M acroSetCounter (<counter>, <value>) sets one of four countersto a
vaue in the range 1 to 64. MacroTestCounter (<counter>, <jump offset>) decrements the
specified counter, and tests its vaue. If the value is not zero, a jump back of the offsat specified is
taken. MacroWaitOrLoop (SHORT_WAIT <seconds>) and MacroWaitOrL oop
(LONG_WAIT <minutes>) provide dday facilities and synchronisation to One Second Timing
Boundaries (OSTBs). MacroWaitOr L oop (JUMP, <offset>) executes a backwards jump of the
specified offsat.

3.5.2 Macro Buffer Allocation

This should be read in conjunction with the chapters of the WEC Ingrument User manual describing
the WEC mode planning.

Each WEC mode requires a DWP macro to control the timing and sequencing of the active WEC
insruments. Any macro sequence can be uploaded into any part of the macro buffer. However, the
following initid alocation is used for the predefined macros stored in the DWP ROMs. These may
be replaced in RAM by the uploaded sequences. During the course of an orbit it is likey that
different macro sequences may be uploaded severd times. It is proposed that it would be useful to
gtick to the defined alocations wherever possible to avoid any accidenta conflicts between macros.

Some WEC modes are very similar, for example there are severa classed as HBR low-recurrence,
they have the same structure and only differ by afew command vaues. To switch to a mode whose
macro is not specified in the current macro buffer it may only be necessary to edit one or two
locations of a macro dot with the Macr oL oad command. In other cases it will be better to upload
the complete macro sequence for that mode. These decisons must be made depending on the
congtraints on commanding etc. imposed by the misson circumstances.

Macro dots 0 and 1 are reserved for the NBR default and emergency macro that will be run by
DWP in the event that no commands are received within 30 seconds of a DWP reset. This is
essentidly an emergency mode in the event of commanding difficulties and is not expected to be
used in routine operations. It only requires one reduced power DWP processor to be available.
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Slot General use ROM definition
31 All off subroutine All off subroutine
30 L eave Sandby L eave Sandby
29 EFW,SA,SC on subroutine EFW,SA,SC on subroutine
28 Enter Standby Enter Standby
27
26 Spare/ scratch space Spare/ scratch space
25
24
23 General NBR macros General NBR macros
22
21
20 General HBR macros General HBR macros
19
18
17 Langmuir NBR NBR Langmuir (a)
16
15
14 ContinuousNBR NBR Continuous (a)
13
12
11 HBR basic HBR basic
10
9
8 HBR low recurrence HBR low recurrence (a)
7
6
5 NBR basic NBR basic
4
3
2 NBR low recurrence NBR low recurrence (a)
1
0 NBR emergency and default NBR emergency and default

3.5.3 Guiddinesfor DWP macros

Mogt DWP mecros defined for implementation of WEC modes will loop indefinitely or until
SetM acr oOps(END) is received. Exceptions that exist in the DWP ROMs are the three
subroutines in dots 28, 29, 30 and 31 which perform their functions and then return.

Each macro sequence has certain preconditions that must be met before beginning its execution.
Failure to meet these conditions may result in errors reported in the HK and / or garbage science
telemetry.

Primary congraints are electrica power, telemetry bandwidth, DWP processing power, instrument
design congtraints, DWP software constraints.
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Electrical power and telemetry bandwidth are outsde the scope of this section and are discussed
elsawhere in the WEC ingrument user manua. The other congraints are explored.

The spacecraft OBDH acquisition rate must be programmed correctly. The DWP power on default
mode is NM3. The NBR modes require OBDH modes NM1,2 or 3 (each approximately 5.1
kbps). The HBR modes defined here require BM1 (approx. 45 kbps). They will aso work with
BM2 (approx. 95 kbps) dthough not al of the telemetry bandwidth will be used.

STAFF SC data must be disabled during aBM 3 dump of EFW.

The DWP desigh imposes some congtraints on combinations of some instruments operations. These
have been documented previoudly in severa places, but are repeated here for ease of reference.

WBD data cannot be read through DWP unless WHISPER is OFF. The correlator cannot operate
when WBD data is being read through DWP. WHISPER can operate when WBD is on only in the
nomina configuration where WBD output directly via their own OBDH interface and not through
DWP.

The STAFF SC and EFW ingtruments share a common WEC sample clock which can be driven a
ether 25 Hz or 450 Hz. The sample clock frequency is independent of the OBDH acquisition mode
section.

If application processing is required (i.e. if corredator, WHISPER or STAFF SC operations are
planned) then a least two DWP transputers must be available. The transputer designated as the
application processor must usudly be running at full power. Testing of some of the WEC macros has
shown that if WHISPER application handling of 512 bin packets is required, then two full speed
applications will be required, rather than one.

The trangputer running the kernd software must be switched to full power if the correlator isto be
used.

It is advisable to switch the kernd to full speed whenever possible. Although DWP will function with
the kernd running a haf power, some tests with SA and DWP processng of WHISPER
smultaneoudy show intermittent errors on the interfaces which will result in the loss of a samdl
amount of data

3.5.4 DWP macros stored in the DWP ROMs

In the example macros given, the WBD instrument is only powered and commanded in the HBR
WBD modes. In dl other modes commanding for WBD must be given. This gives some operationa
flexibility. Smilarly, the correlator is not included in any predefined macro. If corrdlator operation is
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required then the general condraints on its use must be met and the commands SetCorr DataProc
and SetExtExpStatus sent. Failure to send the FlagextExpStatus command or to st its function
data correctly will not disrupt WEC operaions but means that WHISPER sounding will not be
synchronised to the flyback periods of the particle experiments. The correlator may not output useful
data unless the FlagExtExpStatus command has been used to inform the correlator of the current

PEACE mode.
NBR Emergency and Default SWECMO000.ZEW
NBR Basic L ow Recurrence (a) SWECMO002.ZEW
NBR Basic SWECMO005.ZEW
HBR Basic L ow Recurrence (a) SWECMO008.ZEW
HBR Basic SWECMO11.ZEW
NBR Continuous (a) SWECMO014.ZEW
NBR Langmuir (a) SWECMO017.ZEW
Enter Standby mode SWECMO028.ZEW
Power on EFW, Staff SC and Staff SA SWECM029.ZEW
L eave Standby mode SWECMO030.ZEW
Power off all WEC and stop Corrdator SWECMO031.ZEW

The internd Macros are listed below. Their use depends on the number of transputers available and
whether they are running a full or haf speed. This is discussed further in Chapter 6 Nomina

Operations.

SWECMO00.ZEW NBR Emergency and Default

Name: WEC node macr

Description:

00: 00: 00 ZEWMSFFS, 0x40 --
ZEVWWSOFS, 0x04 --
ZEWVSFFS, 0x1d --
ZEVWB2FS, 0x43 --
ZEVRSOFS, 0xc8
ZEVRS1FS, 0x38

ZEVRSAFS, 0x60 --
ZEWASOFS, 0x100 - -
ZEWMSEFS, 0x03 --
ZEWASOFS, 0x100 - -
ZEWMSEFS, 0x03 --
ZEWMSEFS, 0xc4 --
ZEVWWSFFS, 0x80 --

o0

NBR Enmer gency and defaul t

Load macro slot O
WEC 25 Hz sanpling
Power on EFW SC, SA
Power on WH

'repeat nmode cycl e’

Command WH processed, 6.5 sec npde
Conmand SA NML
Wait 4 OSTB' s
Conmand SA NML
Wait 4 OSTB' s
Junp to 'repeat
End macro | oad

node cycl e’
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SWECMO02ZEW NBR Low Recurrence(a)

Nane:

Description:

WEC node macro 2

00: 00: 00 ZEWWSFFS, 0x42

ZEVWMSOFS, 0x04
ZEVWWBAFS, 0x02
ZEWWSFFS, Ox1e

ZEWVSBFS, 0x00
ZEWRSOFS, Oxad
ZEWRSIFS, 0x12
ZEWRS2FS, 0x60
ZEWRSBFS, 0x61
ZEWASOFS, 0x107
ZEWVSEFS, 0x03

ZEWVSBFS, 0x0b
ZEWRSOFS, 0xch
ZEWRSI1FS, 0x60
ZEWRSAFS, 0x60
ZEWVS6FS, 0x18

ZEWASOFS, 0x100
ZEWVSEFS, 0x03
ZEWMSTFS, 0x01
ZEWMSEFS, Oxce
ZEWWVSFFS, 0x80

NBR Low recurrence (a)

Load macro slot 2
WEC 25 Hz sanpling

Noni nal

SC conpressi on

Leave standby node

'repeat
Active part
Set WPW ( VEEL5a

Command VWH WEL5a

Command SA NML'

Wait 4 OSTB's
Passi ve part
Set WPW (WEL2d

b

Command WH WVEL2d

Set counter
'repeat
Command SA NML
Wait 4 OSTB's

Decrenent counter O,
Junp to 'repeat

End macro | oad

node cycl e’

00)

0b)

0 to 25
passi ve'

junp 'repeat
node cycl e’

passi ve'
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SWECMO05.ZEW NBR Basic
Nane: VEC node macro 5
Descri ption: NBR Basi c
00: 00: 00 ZEWWMSFFS, 0x45 -- Load macro slot 5

ZEWVSOFS, 0x04 -- VWEC 25 Hz sampling

ZEVWWBAFS, 0x02 -- Nom nal SC conpression

ZEWVSFFS, Ox1e -- Leave standby node

-- 'repeat node cycle’
-- Active part
ZEWVBBFS, 0x00 -- Set WPW (VEL4a = 00)
ZEWRSOFS, Oxad
ZEWRSIFS, 0x12
ZEVRS2FS, 0x60

ZEWRSBFS, 0x0e -- Command WH VWEL4a
ZEWASOFS, 0x107 -- Conmmand SA NML' b
ZEWVBEFS, 0x02 -- Wit 3 OSTB's

-- Passive part
ZEWWVSBFS, 0x4f -- Set WPW (WELla = 4f)

ZEWRSOFS, 0xcb
ZEVRS1FS, 0x10

ZEVRSAFS, 0x60 -- Conmand WH WEL1la
ZEWVSEFS, 0x00 -- Wit 1 OSTB
ZEWVS6FS, 0x05 -- Set counter O to 6
-- 'repeat SA 2'
ZEWASOFS, 0x100 -- Command SA NML
ZEWVSEFS, 0x03 -- Wit 4 OSTB' s
ZEWMST7FES, 0x01 -- Decrenent counter 0O, junp 'repeat SA 2
ZEWVSEFS, Oxcf -- Junp to 'repeat node cycle’
ZEWVSFFS, 0x80 -- End nmacro | oad
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Autonomous behaviour -
DWP macros

Ref: CL-WEC-UM-002

Issue:1.03

SWECMO08.ZEW HBR Low Recurrence (a)

Name:

Descri ption:

WEC node macro 8

00: 00: 00 ZEWMSFFES, 0x48

ZEWNS2FS, Oxf 1

ZEVWSOFS, 0x08
ZEWMBAFS, 0x02
ZEWMSFFS, Ox1e

ZEWVSBFS, 0x12
ZEWRSOFS, Oxad
ZEVRSIFS, 0x12
ZEVRS2FS, 0x60
ZEV\RSBFS, 0x61
ZEVWSG6FS, 0x03

ZEWASOFS, 0x10a
ZEWVSEFS, 0x00
ZEWMSTFS, 0x01

ZEVWSG6FS, 0x43
ZEWVSBFS, 0x43
ZEWRSOFS, 0xcb
ZEVRS1FS, 0x10

ZEVWSG6FS, 0x18
ZEVRSAFS, 0x60

ZEWASOFS, 0x108
ZEVWMSEFS, 0x00
ZEWMSTFS, 0x01
ZEWMSTFS, 0x44
ZEWMSEFS, 0xd2
ZEVWSFFES, 0x80

HBR Low recurrence (a)

Load macro slot 8

Sel ect EFWtape node 1

WEC 450 Hz sanpling
Nomi nal
Leave standby node
'repeat node cycl e’
Active part

Set WPW (WEL5d = 12)

Command WH WEL5d

Set counter 0 to 4
'repeat SA 1’
Command SA FMB' b
Wait 1 OSTB's
Decrenent counter O,
Passi ve part

Set counter 1 to 4
Set WPW (VEL1c = 43)

'repeat passive'

Set counter O to 25
Command WH WEL1b
'repeat 25'

Command SA FML

Wait 1 OSTB's
Decrenent counter O,
Decrenent counter 1,

SC conpressi on

jump ' repeat
jump ' repeat
jump ' repeat

Junp to 'repeat node cycle’

End macro | oad

SA 1

25
passi ve'
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Autonomous behaviour -

Ref: CL-WEC-UM-002

DWP macros Issue:1.03
SWECMO011.ZEW HBR Basic
Nane: WEC npde macro 11
Descri ption: HBR Basi c
00: 00: 00 ZEWMSFFS, 0x4b -- Load macro slot 11
ZEWNB2FS, 0xf 1 -- Select EFWtape node 1
ZEWVSOFS, 0x08 -- WEC 450 Hz sanpling
ZEVWWBAFS, 0x02 -- Nom nal SC conpression
ZEWVSFFS, Ox1e -- Leave standby node
-- 'repeat node cycle’
-- Active part
ZEWVBBFS, 0x12 -- Set WPW (WEL4b = 12)
ZEWRSOFS, Oxad
ZEWRSIFS, 0x12
ZEVRS2FS, 0x60
ZEWRSBFS, 0x0e -- Command WH WEL4b
ZEWVS6FS, 0x02 -- Set counter 0 to 3
-- 'repeat SA 1’
ZEWASOFS, 0x10a -- Command SA FMB' b
ZEWVSEFS, 0x00 -- Wit 1 OSTB
ZEWMST7FS, 0x01 -- Decrenent counter 0O, junp 'repeat SA 1
-- Passive part
ZEWASOFS, 0x10a -- Command SA FMB' b
ZEWVBBFS, 0x41 -- Set WPW (WEL1b = 41)
ZEWRSOFS, 0xcb
ZEWRSIFS, 0x10
ZEWRSAFS, 0x60 -- Command WH WEL1b
ZEWVSEFS, 0x00 -- Wit 1 OSTB
ZEWVS6FS, 0x17 -- Set counter O to 24
-- 'repeat SA 2'
ZEWASOFS, 0x10c -- Command SA FM2
ZEWVSEFS, 0x00 -- Wit 4 OSTB' s
ZEWMST7FES, 0x01 -- Decrenent counter 0O, junp 'repeat SA 2
ZEWVSEFS, 0xd2 -- Junp to 'repeat node cycle’
ZEWVSFFS, 0x80 -- End nmacro | oad
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Autonomous behaviour -
DWP macros

Ref: CL-WEC-UM-002

Issue:1.03

SWECMO14.ZEW NBR Continuous (a)

Name:

Descri ption:

WEC node macro 14

00: 00: 00 ZEWMSFFES, Ox4e

ZEWVSOFS, 0x04
ZEWMBAFS, 0x02
ZEWMSFFS, Ox1e

ZEWVSBFS, 0x18
ZEWRSOFS, Oxae
ZEWRS1FS, 0x22
ZEWRS2FS, 0x60

ZEV\RSBFS, 0x71
ZEWMS6FS, 0x19

ZEWASOFS, 0x107
ZEWMSEFS, 0x03
ZEWMSTFS, 0x01
ZEWVSEFS, 0xc4
ZEWVSFFS, 0x80

NBR Conti nuous (a)

Load nmacro slot 14
WEC 25 Hz sanpling

Nom nal

SC conpressi on

Leave standby node

' r epeat

node cycl e’

Active part
Set WPW (WEL7a = 18)

' r epeat

node cycl e’

Command VWH WEL7a
Set counter O to 26

' r epeat

outer'

Command SA NML' b
Wait 4 OSTB' s
Decrenent counter 0, junp 'repeat outer’

Junp to 'repeat

End macro | oad

node cycl e’
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Autonomous behaviour -

DWP macros

Ref: CL-WEC-UM-002

Issue:1.03

NBR Langmuir (a)

(a)

SWECO017.ZEW

Name: WEC node macro 17
Descri pti on: NBR Langnui r

00: 00: 00 ZEWWVSFFS, 0x51

ZEWVSOFS, 0x04
ZEWMBAFS, 0x02
ZEWMSFFS, Ox1e

ZEWVSBFS, 0x18
ZEWRSOFS, Oxad
ZEVRSI1FS, 0x12
ZEV\RS2FS, 0x60
ZEV\RSBFS, 0x61
ZEWASOFS, 0x107
ZEWMSEFS, 0x03

ZEWVSBFS, 0x0b
ZEWRSOFS, Oxcf
ZEVRS1FS, 0x60
ZEVRSAFS, 0x60
ZEVWSG6FS, 0x18

ZEWASOFS, 0x107
ZEWVSEFS, 0x03
ZEWMSTFES, 0x01
ZEWVSEFS, Oxce
ZEWVSFFS, 0x80

STANDBY"

SWECO028.ZEW

Name: WEC macro 28
Descri ption: Load "enter
00: 00: 00 ZEWWVSFFS, 0x5c¢

ZEWMB2FS, 0xc2
ZEWCSOFS, Oxf 3f
ZEVWSOFS, 0x04
ZEVWB2FS, 0x83
ZEVWBSDEFS, 0x00
ZEVWWSFFES, 0xc0
ZEVWWSFFES, 0x80

Load macro sl ot

Nom nal

17

WEC 25 Hz sanpling
SC conpressi on

Leave standby node

' r epeat

Set WPW (WEL5b

node cycl e’
Active part

= 18)

Command VH WEL5a

Command SA NML'
Wait 4 OSTB' s
Passi ve part
Set WPW (VEL2b

b

= 0b)

Command WH WEL2b

Set counter O t
' repeat
Command SA NML'
Wait 4 OSTB's

Decrenent count
Junp to 'repeat
End nmacro | oad

Enter Standby Mode

MAcr o i

- Load slot 28

o 25

passi ve'

b

er 0, junp 'repeat
node cycl e’

nto slot 28

- Disable SC data
- Flag data disabled in HK cal /test step
- Set WEC clock to 25 Hz

- Stop Wi sper

operations

- Turn off correl ator
- Return from nmacro
- Stop macro | oad

passi ve'
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SWECMO029.ZEW  Power on EFW, SC and SA

Nanme: WEC macro 29

Descri ption: Power on EFW SC and SA

00: 00: 00 ZEWWMSFFS, 0x5d -- Load slot 29
ZEWVS2FS, 0x40 -- EFWon
ZEWVSEFS, 0x0a -- Wait 11 OSTB's
ZEWVS2FS, 0x42 -- SC on
ZEWVSEFS, 0x0a -- Wait 11 OSTB's
ZEWVS2FS, 0x41 -- SA on
ZEWVSEFS, Ox0a -- Wait 11 OSTB's
ZEWMSFFS, OxcO -- Return from macro
ZEWWSFFS, 0x80 -- End macro | oad

SWECMO030.ZEW Leave Standby Mode

Name: VWEC macro 30
Description: Load slot 30 with "l eave STANDBY" nacro.
00: 00: 00 ZEWVSFFS, 0x5e -- Load slot 30

ZEVWB2FS, 0x82 -- Reset STAFF MAF

-- May need to nodify foll ow ng address
ZEWVD1FS, 0x3d

ZEVEEDLFS, 0x80 -- Set nmemread to 3d80 (nom nal macro)
ZEWMSFFS, 0xcO -- Return from macro
ZEWVSFFS, 0x80 -- Stop macro | oad

SWECMO31.ZEW Power Off All WEC and Stop Corréeator

Nanme: WEC macro 31
Descri ption: Power off all WEC, stop correlator
00: 00: 00 ZEWWMSFFS, 0x5f -- Load slot 31
ZEWVS2FS, 0x05 -- WH TX off
ZEWVS2FS, 0x04 -- WBD of f
ZEWVS2FS, 0x03 -- WH off
ZEWVS2FS, 0x01 -- SA off
ZEWVS2FS, 0x02 -- SC off
ZEWVS2FS, 0x00 -- EFW of f
ZEWMSDFS, 0x00 -- Correl ator off
ZEWMSFFS, OxcO -- Return from macro
ZEWWSFFS, 0x80 -- End macro | oad

3.5.5 DWP macros defined for uploading

The WEC mode is changed by uploading command sequences. Thisis discussed further in Chapter
6 Nomina Operations.
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