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TELEMETRY AND COMMAND DOCUMENT

THIS DOCUMENT IS ONE VOLUME OF A LARGER DOCUMENT WHICH WILL BECOME
THE FLIGHT OPERATIONS MANUAL FOR THE IUE SPACECRAFT.

THE TELEMETRY AND COMMAND PORTION IS CONTAINED IN VOLUME ONE. A BIT BY
BIT DESCRIPTION OF THE COMMAND STRUCTURE AND TELEMETRY DATA IS PROVIDED.
DETAILED DESCRIPTIONS OR EXPLANATIONS OF HOW THE VARIOUS SUBSYSTEMS FUNCTION
HAVE PURPOSELY BEEN OMITTED FROM THIS VOLUME IN ORDER TO PROVIDE A CONCISE
INFORMATION SOURCE, WITHOUT A LARGE AMOUNT OF TEXT. DETAILED DESCRIPTION OF
SYSTEMS WILL BE PROVIDED, WHERE NECESSARY, IN APPROPRIATE SUBSYSTEMS VOLUMES.

THE INFORMATION CONTAINED HEREIN IS EXPECTED TO UNDERGO SOME CHANGES AS
WELL AS ADDITIONS AS MORE INFORMATION BECOMES AVAILABLE. FOR THIS REASON,
UPDATED ISSUES WILL BE PRODUCED ON AN UNPREDICTABLE FREQUENCY. TO VERIFY THE
CURRENT ISSUE IS BEING USED, CONTACT THE IUE-OCC AT EXTENSION 8625 FOR THE
DATE OF THE MOST RECENT PUBLICATION.

THE CCIL LANGUAGE REQUIRED MORE BREAKDOWN OF TELEMETRY THAN FOR
I&T. THEREFORE FROM THIS ISSUE ON WE WILL BE ADDING THE ALTERNATIVE NAMES
FOR TELEMETRY AS THEY EXIST IN CCIL.

INTRODUCTION JUNE 1, 1979 PAGE



(8) (6) (37) (7)

Frmm—————— i amimi i Fopm - o e e e e e e e Fom———— +~+
VLEADING | | Vot ] 2 3 4 5 | 161
! ZEROS ! 112345678!51012345!37€9012345678901234567£50123456785012)3456789!0 !
Frm o ———— e R = = T o e R B S 5 et P 25 S +-+
{REAL TIMZ! | g ! IMPULSE ! Vo
VIPULSE |1} ADDRESS |C| TXXXXXXX {PARITY | |
; b Lo ! SERIAL DATA i b
I SERIAL Vi PTEXXXXXX P XXX KX XXX XXX XXX KKK XKKXX KKK KX KX KKK XX XXX | Lo
R s e ees At e e e A S S R Y R R i o e e e SO Fremmmm—ie +-+
10BC CMDS % #sakxdokr) | 1 IMPULSE IR AL L LN
VIMPULSE & | *#xadkkxx |0} COIXXXXXXX {okorkokokokok | !
! Dk b kokoex )| ! SERIAL DATA :*"*****:*:
ISERIAL Do ook Aok LT XXXXXR D XXX XX KXXLX XX XXXXK XK KKK X XXX KKK XX KKK XXX | o kokwek | !
Rt dmt Fopmm——— e e e e Fo—————— +-+
REAL TIME COMMAND = 60 BITS; OBC COMMAND = 44 BITS(BITS 9-52)
BITS SYNC : LEADING ZEROS FOLLCWED BY ‘1'.
BITS 1~ 8: SPACECRAFT AND DECODER ADDRESS; 1=00100010 HEX 22
. ' 2=10110101 HEX BS5
BITS 9: SERIAL COMMAND=1,IMPULSE COMMAND=0.
BITS 10-15: SERIAL COMMAND ADDRESS. (MSB=15,DON'T CARE IF BIT 9=0, IMPULSE)
BITS 16-22: IMPULSE COMMAND ADDRESS (LSB=16)(WHEN BIT 9=0)
BITS 16-52: SERIAL DATA (MSB=16)(WHEN BIT 9=1)
BITS 53-55: PARITY.
LET M(X)}=BITS 9~52=PO4P1X+P2X*%2+~~—+P43X**43

G(X)=POLYNCMIAL=1+X**2+X**E+X#%7 T

R(X}=PARITY ZRO+R1X+R2X*¥24=—=+RBEX*+6

N=NUMBER OF BITS INCLUDING PARITY BITS

K=NUMBER OF BITS IN 'm'

Q(X)=RESIDULE TERM

THEN R(X)/G(X) + Q(X) = X=%(N=-K)*M(X)/G(X)
BITS 60: EXECUTE.
JUNE 1, 1979
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P (2)

! :PRECESS
(1)

! INUTAT
i (1)
Y
P(2)

! :RW
t(2)

! {PAS

i (2)

! tIRA

i (2)

! FES
p(2)

) oiLVSW

P (2)

! TAPER
v(2)

! :CAMSEL
v (2)

i :DISP

P (2)

! ‘FOCUS
i
1
)
]
]
i
]
1
]
i
)
1
1
1
|
1

i i R e i e i e e i S S e S o S

DMU
DMU

o8cC

EV
RW
PAS
IRA
FES
LVSHW
MECH
MECH
MECH
MECH
CAM

CAM

e e e e e e e e e e e e e e e e e - e e ———————— e = e — = — = - ==

N,M,-—— O.LE.N.LE.127
[<ON>|<OFF>],N,N,—--— 1.LE.N.LE.64
<PPR NAME>

I1A2=,IA1=, XVAli= , XCLK= , AROM=, CFiT=, TFMT=, TMROM=,CODED=,MXR=,SRATE=;
0-15 J-15 0-1 0-1 ] 6-3 0-1 0-3 01 0-6 0-5

[<RESET>:<GO>}<HL0AD>,N:<CMND>,CDDE,N:<SL0AD>,A.B:<DUMP>{<FIX1>:<FIX2>

L <SDUMP> , Al <HDUKP> , A <LDBLK>,A!<PATCH>,A,B{,~~~2}]
PSUN=,PLONG=,PESUN=,PSTART=,PFIRE=;

0-1 06-15  0-1 0-127  0-255

ZERADJ=, TADJ=,TGA= ,NUTIN= ,NUTEN=;

0~15 0-15 0-1 o0-1 1

LPUL =, PHASE=,ACC=,EVC=,HPUL= ,EVE=,VALVE=,ENG=, FIRE=;

0-1 0-1 -1 0-1 0-1 0-1 V1I-v7 Ji=-J12

RUNGDE=, RWENAB= , KEDUN=,ROLL= ,YAW=, PITCH=;

0-15 0-1 0-255 0-255 0--255 0-255

PASMOD=, PASCLK=, PASDIR=, PASilAX=,PASLEW=, PASCAN=,PASSUN=, PASMIN=;
0-1 0-3 0-1i 0-360. 0-1 0-1 0-1 0-360.
IRACOLD=, IRAQB=, IRABD=, IRABA=,IRAMC=, IRAGYR=, IRAHTR=;

0-1 0-1 ¢-1023 0-7 GY1-GY6 GY1-GY6 GY1-GY6
FESX=.FESY=.FESL:,FLAP=.FESXF=,FESYF=,FESTE=,FESTSR:,FESTHD=.FESSM=;
-63-63 -£3-63 0-83 0-1  0-31 0-31  0-1 0-1 0-3 0-2

MUXZ=,MUX1=,MEC2= ,MEC1=,SWR=,SWP=, LWR=,LWP=,FES2=,FES1=;
ARGUMENTS ARE <ON> QR <OFF>. FOR NO ARGUMENT ALL OFF.
{[<CLOSE> | <OPEN>]}

{ [<SWR>! <SWP>!<LWR>!<LWP>]}

{[<SWL> | <SWH> | <LWL> ! <LWH>]}

FCC=;

1,2,4,8

G3= «YAL= y XAL= N

G3D,G3F YAN,YAMC XAN, XAMC

HT &= ,SEC= ,G1= 7

HTL,HTH SEC1-SEC4 G1CO,G1ED,G1EF,GIRD
UvC=;

UvCi-4

Sz=,<WLC>,<TF2>,<FB>,<TF1>,<UvF>,<Ex>,<ER>,<RDER>,<RDLO>,<RDHI>,<STBY>

0-3
1SA= ,ItA= ,LSR= ,SSR=
0-1023 0-1023 0-1023 0-1023

SERIAL COMMANDS,FIELDS,FUNCTJONS,AND ARGUMENTS SYNTAX JUNE 1, 1979
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1

MISSION MODE CRITICAL COMMANDS

TYPE ADD
Imp 2
IMP 4
IMP 14
NP 16
IMP 29
IMPp 60
ImpP 61
IMP 23
IMP 24
1P 26
IMp 28
IMP 48
IMP 103
IMP 104
IMP 105
1MP 106
SER 20
SER 28
SER 24
SER 32
SCR 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8,
SER 8.
SER 8
SER 8
SER 8
SER 5
SER 13
SER 21
SER 29
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 8
SER 3
IMP 19
Imp 50
1P 53
IMP 55
iMp 57
IMP 59 .

CRITICAL COMMANDS

CODE
PWRBR1OF
PWRER20F
BAT3RDY
BATZRDZ2
ALRD1SAB
FEISFCC
FE2SFCC
BAT1UV
BAT2UV
28VUVDET
28VOCDET
CMODZC
SA1DALY
SAZDPLY
SIDUSTCV
APOCHMOTR
EEAAFQOCD
EEABFOCD
IRAGYRA
IRAGYRB
CRUGYR 1
CRUGYR2
CRUGYR3
CRUPITCH
CRUY AW
CRUGYR4
CRUGYRS
CRUROLL
CRUREDUN
CRUGYREG
CRUPYRO1
CRUNMOTO1
CRUMQOTO2
CRUPYROD2
CEAWDAA
CEAYDAB
CEAENGA
CEAENGB
CRUSSE2
CRUEV T
CRUO3C2
CRUEV2
CRUSSDD
CRUFSS1
CRUOBCt
CRUOBCF2
CRUFSS2

CPU20FF
CPU10FF
MEMTUOFF
MEMILOFF
MEIA2UOFF
MEM2LOFF

FUNCTION

£00ST REGULATOR 1 OFF

BOOST REGULATOR 2 OFF

BATTERY 3RD ELECTRODE 1 OFF
EATTERY 3RD ELECTRODE 2 OFF
AUTOMATIC LOAD REMOVAL DISABLE
FOCUS ELECTRONICS 1 START FOCU
FOCUS ELECTRONICS 2 START FOCU
BATTERY NO. 1 UV DETECTOR OFF
BATTERY NO. 2 uV DETECTOR QFF
+28 V UY DETECTOR OFF

+28 OC DETECTOR OFF

COMMAND DECODER OFF

SOLAR ARRAY DEPLOY SYS 1 FIRE

_SOLAR ARRAY DEPLOY SYS 2 FIRE

S1 DUST COVER DEPLOY FIRE
APOGEE BOOST MOTOR FIRE

EEA MECFOC A FOCUS DRIVE BITS
EEA MECFOC B FOCUS DRIVE BITS
IRA A GYRO SELECT IRAGYR BITS
IRA B GYRO SELECT IRAGYR BITS

S
S

34-37
34-37
11-16'NEVER 0
11-16'NEVER O'

CRU RELAY 5 GYRO #1 OFF
CRU RELAY 16 GYRO #2 OFF
CRU RELAY 27 GYRO #3 OFF
CRU RELAY 26 PITCH WHEEL DRIVE QOFF
CRU RELAY 37 YAW WHEEL DRIVE OFF
CRU RELAY 38 GYRO #4 OFF
CRU RELAY 44 GYRO #5 OFF
CRU RELAY 48 ROLL WHEEL DRIVER OFF
CRU RELAY 51 RED WHEEL DRIVER OFF
CRU RELAY 60 GYRO #6 OFF
CRU RELAY 61 PYRO ARM # 1 ARM
CRU RELAY 62 MOTOR ARM # 1 ARM
CRU RELAY 63 MOTOR ARM # 2 ARM
CRU RELAY €64 PYRO ARM # 2 ARM
CEA WHEEL COWMMAND A ALL
CEA WHEEL COMMAND 8 ALL
CEA ENGINE VALVE CONTROL A ALL
CEA ENGINE VALVE CONTROL B ALL
CRU RELAY 9 SUN SHUTTER ELECTRONICS. OFF
CRU RELAY 3 ENGINE VALVE DRIVER 1 OFF
CRU RELAY 10 OBC 2 +28V OFF
CRU RELAY 14ENGINE VALVE DRIVER 2 OFF
CRU RELAY 20 SUN SHUTTER DIR-DR. COFF
CRU RELAY 59 OBC POWER 1 OFF
CRU RELAY 43 08C POWER 1 OFF
CRU RELAY 50 OBC CONFIG POWER 2 OFF
CRU RELAY 53 FSS 2 OFF

CPU NO. 2 - OFF
CPU HO. 1 - OFF

UPPER MEMORY
LOWER MEMORY
UPPER MEMORY
LOWER MEMORY

BUS OFF 1
BUS OFF 1
BUSS OFF 2
gusS OFF 2

JUNE 1, 1979
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MD#  SYS  FUNCTION ' } VERIFICATION HE X

ch S
0 NOT USED _ N/A 000
1 PWR  BO3ST REGULATOR NO.t ON DSC CH.12 BIT 8=0 100
2 PWR  BOJST REGULATGR NO.1 GFF DSC CH.12 BIT 8=1 080
3 PWwR  BOOST REGULATUR NO.2 ON DSC CH.13 BIT 8=0 180
4 PWR  BOOJST REGULATOR NO.2 OFF DSC CH.13 BIT 8=1 040
5 PWR  CHARGE REGULATOR NO.1 ON D3SC CH.12 BIV'6=0 140
6 FWR  CHARGE REGULATOR NO.1 TRIKLE CH DSC CH.12 BIT G=1 0co
7 PWR  BATTERY NG.1 TRICKLE CHARGE HI DSC CH.12 BIT 5=0 1C0
8 PWR  BATTERY NO.1 TRICKLE CHARGE O DSC CH.12 BIT 5=1 020
9 PWR  CHARGE REGULATGR NO.2 ON D5C CH.13 BIT 6=0 120
10 PWR  CHARGE REGULATOR NO.2 TRIKLE CH D3C CH.13 BIT 6=1 0A0
11 PWR  BATTERY NO.2 TRICKLE CHARGE HI DSC CH.13 BIT 5=0 1A0
12 EWR  BATTERY NO.2 TRICKLE CHARGE LO DSC CH.13 BIT 5=1 060
13 PWR  BATTERY&3RD ELECTRODE NO.1 ON DSC CH.12 BIT 7=0 & BIT 1=0 160
14 PWR  BATTERY&3RD ELECTRODE NO.1 OFF DSC CH.12 BIT 7=1 & BIT 1=t 0EO
15 PWR  BATTERY&3IRD ELECTRODE NO.2 ON DSC CH.13 BIT 7=0 & BIT 2=0 1E0
16 PWR  BATTERY&3RD ELECTRODE NO.2 OFF DSC CH.13 BIT 7=1 & BIT 2=1 010
17 SPARE - 110
18 FWR  3RD ELECTRODE NO.1 OFF DSC CH.12 BIT 1=1 NOTE 2 090
19 0EC  OBC 2 CPU OFF : DSC CH.10 190
20 PWR  3RD ELECTRODE NO.2 OFF DSC CH.13 BIT 2=1 NOTE 2 050
21 PWR  BATTERY NO.1 UV DETECTOR ON DSC CH.12 BIT 4=0 150
22 PWR  BATTERY NO.1 UV DETECTOR OFF D3C CH.12 BIT 4=1 0Do
23 PWR  BATTERY NO.2 UV DETECTOR ON DSC CH.13 BIT 4=0 1DO
24 PWR  BATTERY NO.2 UV DETECTOR OFF © DSC CH.13 BIT 4=1 030
25 PWR  +28 BUS UV DETECTOR ON DSC CH.12 BIT 2=0 130
26 PWR  +23 BUS U\ DETECTOR OFF DSC CH.12 BIT 2=1 08B0
27 PWR  +28 BUS OC DETECTOR ON . D3C CH.12 BIT 3=0 180
28 PWR  +28 BUS OC DETECTGR OFF DSC CH.12 BIT 3=1 070
29 PWR  AUTOMATIC LOAD REMOVE DISABLE DSC CH.13 BIT 3=1 NOTE 3 170
30 PWR  AUTOMATIC LOAD REMOVE ENABLE DSC CH.13 BIT 3=0 0F0
31 RF VHF NO.1 TRANSMITTER ON ASC1 CH.4>3.8V 1FO
32 RF VAHF NO.1 TRANSMITTER OFF ' ASC1 CH.4<0.1V 008
33 RF VHF NO.1 RANGING ON OBSERVE RANGING DATA , 108
34 RF VHF NO.1 RANGING OFF RANGING DATA LOSS 088
35 RF NO.1 MOD SGURCE WO.1 (DMU 1) OBSERVE TM WITH DMU 1 ON 188
36 RF NO.1 MOD SOURCE MO.2 (DMU 2) OBSERVE TM WITH DMU 2 ON 048
37 RF VHF NO.2 TRANSMITTER ON ASC1 CH.5>3.8V i 148
38 RF VHF NO.2 TRANSM!TTER OFF ASC1 CH.5<0.1V ocs
39 RF VHF NO.2 RANGING ON O3SERVE RANGING DATA 1c8
40 RF VHF NO.2 RANGING OFF RANGING DATA LOSS 028
41 RF NO.2 MOD SOURCE NO.1 (DMU 1) . OBSERVE TM WITH DMU 1 ON 128
42 RF NO.2 MOD SOURCE W3.2 {DMU 2) OSSERVE TM WITH DMU 2 ON 0A8
43 SI EEA LOW VOLTAGE 5iU-SELECT P.S.1 NDT 148
44 SI EEA LOW VOLTAGE SW-SELECT P.S.2 NDT 068
45 sl SUN SHUTTER OPEN STATUS BITS 7=0,6=0 " 168
46 s1 SUN SHUTTER CLOSE STATUS BITS 6=1,7=1 0E8
47 SI EEA LOW VOLTAGE Sw.~ALL LOADS OFF NOT 1E8
48 CMD  COMMAND DECODER OFF (NOTE 1) NO.1=SB 20/N0.2=58 21 =0 018
49 0BC  0BC NO.1 CPU ON DSC CH.9 . 118
50 OBC OBC NO.1 CPU GFF D3C CH.9 098
51 08C GBC NO.2 CPU OUH £SC CH.10 198
52 OBC ©BC 1 UPPER MEMGRY BUS ON DSC CH.18 = 1 (FF) 058
53 03 OBC 1 UPPER MEMORY BUS OFF DSC CH.18 = 0 (00) 158
54 OBC GBC 1 LOWER MENMORY BUS ON DSC CH.19 = 1 (FF) op8
55 08C  COBC 1 LOWER MEMCRY BUS OFF DSC CH.19 = 0 (00) 108
56 0BC  GBC 2 UPPER MEMCRY BUS ON DSC CH.20 = 1 (FF) 038
57 G3C  ©BC 2 UPPER MEMGRY BUS OFF DSC CH.20 = 0 (00) 138

11 TIMP COMMAND - IMPULSE COMMANDS JUNE 1, 1979 PAGE 8
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cMD#  SYS
58 CBC
59 cec
60 SI
61 S1
62 SI
63 SI
64
65 ACS
66 ACS
67 ACS
68 ACS
69 ACS
70 ACS
71 ACS
72 ACS
73 ACS
74 ACS
75 ACS
76 ACS
77 ACS
78 ACS
79 AC
80 ACS
81 ACS
82 ACS
83 ACS
B4 ACS
85 HAPS
86 HAPS
87 HAFS
88 HAPS
89 HAPS
90 HAPS
91 HAPS
92 HAPS
93 HAPS
94 HAPS
95 HAPS
98 HAPS
97 HAPS
98 HAPS
99 HAPS
100 HAPS
101 HAPS
102 HAPS
103 PYRO
104 PYRO
105 PYRO
106 PYRO
107 © HAPS
108 HAPS
109 HAPS
110 H&PS
111
112 cMD
113 ACS
114 ACS
11 D INP COMMAND

FUNCTIOHN

0BC 2 LOUER -MEMORY
QOBC 2 LOWER MEMOR
FOCUS ELECTROMHICS
FOCUS ELECTRONICS
FINE ERROR SENSOR
FINE ERROR SENSOR
SPARE

PITCH WHEZL DRIVE
PITCH WHEEL DRIVE
YAN WHEEL DRIVER-
YAN WHEEL OKIVER-~

ROLL WHEEL DRIVER-

ROLL WHEEL DRIVER-
REDUNDANT WHEEL ©
REDUNDANT WHEEL D
PRECESSION/NUTATI
PRECESSION/NUTATI
COMPENSATION/MIX]
COWPENSATION/MIXI

WHEEL CMD D/A 1-CGONVERTER

WHEEL CwvD D/A 1-C
WHEEL CMD D/A 2-C

WHEEL Ci:D D/A 2-CONVERTER
ACCELEROMETER A-CONVERTER
ACCELEROMETER A-CONVERTER
ACCELEROMETER B-CONVERTER
B-CONVERTER

ACCELEROMETER
(lAPS HTR/THM HUDUL
HAPS HTR/TH MGDUL

Y BUS ON
Y Bus OFF
1~=START FCCUS
2-START FOCUS
1-SEARCH ADVANCE
2~SEARCH ADVANCE

R-CONVERTER 1
R-CONVERTERK 2
CONVERTER 1
CONVERTER 2
CONVERTER 1
CONVERTER 2
ODRIVER-CONVERTER 1
RIVER-CONVERTER 2
ON-CONVERTER 1
ON-CONVERTER 2
N3-CONVERTER 1
NG-CONVERTER 2

ONVERTER
ONVERTER

=R~ NN=N =

E= CONVtRTER 1
E-CONVERTER 2

E/v¥ ZMD LOGIC 1-CONVERTER 1

E/V CMD LOGIC 1-C

ONVERTER 2

E/V CMD LOGIC 2-CONVERTER 1
E/v CMD LOGIC 2-CONVERTER 2

HAPS HEAVLR CROUP
HAPS HEATER GROUP
HAPS HEATER GROUP
HAPS HEATER GROUP
HAPS HEATER GROUP
KHaPs HEATER GROUP
HAPS HEATER GROUP
HAPS HEATER GROUP
ARM HAPS HEATLR G
DISARM HAPS HEATE
HAPS HEATER GROUP
HAPS HEATER GROUP
SOLAR ARRAY DEPLO
SOLAR ARRAY DEPL
SI DUST COVER BEP
APOGEE BJ0ST #OIO
HAPS HEATER GROUP
HAPS HEATER GROUP
HAPS HEATER GROUP
HAPS HEATER GROUP
SPARE

COMRAND DECUDER O
FSS NG.1-SEMNSOR H
FSS NO.2-SENSOR H

IMPULSE CORMANDS

1 ON
1 OFF
4 ON
4 GFF
6 ON
6 OFF
7 ON
7 OFF
ROUPS 2,3,5
R GROUPS 2,3,5
2 ON
2 OFF
Y-PRIMARY SYS FIRE

OY-REDUNDT SYS FIRE

LOY-FIRE
R-F1RE

3 ON

3 GFF

S5 ON

5 OFF

N (NOTE 1)
EAD TOGGLE
EAD TOGGLE

VERIFICATION

DSC CH.21 1 (FF)
DSC CH.21 0 (00)
EXPERIMENT DATA VERIFY
EXPERIMENT DATA VERIFY
EXPERIMENT DATA VERIFY
EXPERINMENT DATA VERIFY

nou

NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NC DIRECT VERIFY
NO DIRECT VERIFY ~
N3 DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY

DIRECT VERIFY
DSC CH8 BIT 1

= ON (TCMONQFF)
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
N3 DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
N2 DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
NO DIRECT VERIFY
DSC 11 BIT 1=1
Dsc 11 BIT
DSC 11 BIT
DsC 11 BIT
DsC 11 BIT
DSC 11 BIT
DSC 11 BIT
psCc 11 BIT
DSC 11 BIT
DSC 11 BIT
DsC 11 BIT
DsC 11 BIT
STATUS BIT
STATUS EBIT
EXP. DATA
ASC-3 CH.19
DSC 11 BIT
DSC 11 BIT
DSC 11 BIT
DSC 11 BIT

nouon

won

L LI U N (I T

OhOOOUNDEWWNDND=
OC0O0O—-0—~0O~-~0—=0=—=0

N
Wolonon
O =O=

NO.1=S8 20/N0.2=SB 21 =1
DSC 2 BIT 16 (NOTE 4)
DSC 3 BIT 16 (NOTE 4)

JUNE 1,

1979

HEX

088
188
078
178
OF8
1F8

104
084
184
044
144
oc4
1C4
024

0A4
1A4

164
OE4
1£4
014
114
094
194
054
154
0nb4a
104
034
134
oB4
184
074
174
OF4
1F4
00C
10C
08cC
18C
04cC
14C
occ
1ccC
02C
12C
oAC
1aC
06C
16C
OEC
1EC
01C
11C
09cC

PAGE
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NOTE:

11

1.

2.
3.

a.

CMDH SYS FUNCTION VERIFICATION
115 SPARE

116 SPARE

117 SPARE '
118 SPARE

113 SPARE

120 CMD  CONMMAND DECODER ON (NQTE 1) NJ.1=SB 20/N0.2=SB 21 =t
121 SPARE

122 SPARE

123 SPARE

124 SPARE

125 " SPARE

126 SPARE

127 SPARE

IMPULSE COMMANDS 0 THROUGH 47, 64 THROUGH 111, AND ALL SERIAL COMMANDS
ARE DISABLED BY IMPULSE COMAND 4g8. THEY ARE ENABLED BY IMPULSE COMMAND
112, IMPULSE COWMMAND 120 ENABLES THE ABOVE COMMANDS ON THE DECODER
WHICH IS NOT BEING ADDRESSED.
PERMITS BATTERY TO BE ON WITH 3RD ELECTRODE OFF.
IF AUTO LOAD REMOVE IS DISABLED, FAULT DETECTORS CAN BE MONITORED
ON DSC 13 BIT 1.
EACH FINE SUN SENSOR HAS TwO HEADS. BIT=2 SAYS HEAD t SELECTED.
NOTE: THE HEX COLUMN LISTS THE THREE HEX DIGITS THAT CHANGE

BETWEEN IMPULSE COMMANDS. SEE COMMAND FORMAT BITS 13-24.

tIne COMMAND =~ IMPULSE COMMANCS JUNE 1,

1979

HEX

19C
05C
15C
occ
1DC
03

13C
08C
18C
07C
17C
OFC
1FC

PAGE
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ADDRESS

DEC HEX MNEMONIC
4

00 80

01 co 08¢

02 AO

03 EO

04 90 LVSW

05 DO RW

06 80 DMU

07 FO VAN

08 88 CRU

09 (of: 0BC

10 AB

11 E8

12 98 LVSW

13 D8 R

14 B8 DU

15 Fe VAN

16 €4

17 ca

18 Ad SCAN

19 E4 STHODE

20 94 APER

21 D4 EV

22 B4

23 Fa

24 8C IRA

25 cc

26 AC SCAN

27 EC SIMODE

28 ac APER

25 DC EV

30 c

31 FC

32 82 IRA

33 c2

34 A2 SCAN

35 £2 SINODE

36 92

37 D2 PRECESS

38 B2 PAS

39 F2 FES

40 8A

a1 CA

42 AA SCAN

43 EA SINODE

44 aA

45 DA

48 BA PAS

47 FA FES

NA NOT ASSIGNED
HEX ADDRESS HAS BEEN FLOPPED

111 SERIAL COMMAND - ASSIGNMENTS

SUBSYSTEM AND FUNCTION

NOT USED

0BC NC.1 LOAD AND CONTROL
N/A

M/ A
EEA-L.V.SWITCH-REGISTER A
CEA-WHEEL CMD-REGISTER 1
DMU 1-CONTROL

DU 1-vAM LOAD

CRU CCNTROL

0BC NO.2 LOAD AND CONTROL
N/A

N/A
EEA~L.V.SWITCH-REGISTER B
CEA-WHEEL CMD-REGISTER 2
DU 2-CONTROL

DMU 2-vAiM LOAD

N/A

N/A -

$SCL NO.1-SCAN PARAMETERS

SSCL NO. 1 MODE CONTROL (SIALGN,SIHTR,SIUVC)

EEA-MECHANISM CONTROL-REGISTER A (CAMSEL,DISP,FOCUS)

CEA-ENGINE/VALVE CONTROL-REGISTER 1

N/A

N/A

IRA-MODE AND GYRO BIAS-CE NO.1

N/A

SSCL NO.2-SCAN PARAMETERS

SSCL NO. 2-MODE CONTROL (SIALGN,SIHTR,SIUVC)

EEA-WECHANISM CONTROGL-REGISTER B (CAMSEL,DISP,FOCUS)

CEA-ENGINE/VALVE CONTROL-REGISTER 2

N/A

N/A

IRA-MODE AND GYRD BIAS-CE NO.2

N/A

SSCL NO.3-SCAN PARAMETERS .

SSCL NO. 3 MODE CONTROL (SIALGN,SIHTR,SIUVC)
N/A :
CEA-PRECESSION/NUTATICN CONTROL (NUTAT)

PAS NO.1-MODE CONTROL

FINE ERRCR SENSOR NO.1-MODE CONTROL

N/A

N/A

SSCL NO.4-SCAN PARAMETERS

SSCL NU. 4 WMODE CONTROL (SIALGN,SIHTR,SIUVC)
N/A

N/A

PAS NO.2-MODE CONTROL

FINE ERROR SENSOR NO.2-MODE CONTROL

JUNE 1, 1979
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INOTUSED!CONTRCL(ON/OFF) JRELAY [.D}
tom————— o m trmm—————— +

Ctap SYS
1 EEA
2 EEA
3. ACS
4 ACS
5 ACS
6 [B11V]
7 SBAND
8 "SI

9 SI
10 o8C
11 Sl
12 EEA
13 SI
14 ACS
15 ACS
16 ACS
17 DMy
18 SI
19 SI
20 SI
21 ACS
22 SI
23 SI
24 SI
25 SBAND
25 ACS
27 ACS
28 ACS
29 SI
30 SI
31 ACS
32 ACS
33 SI
34 SI
35 SI
36 SBAND
37 ACS
38 ACS
39 0oBC
40 SI
41 SI
42 SBAND
a3 HAPS
44 ACS
45 ACS
as SI
47 S1I
48 ACS

111 :CRU

37
FUNCTION

PCWER SUPPLY NG.1

SEC. MIRROR HTR CIRCUIT NO.i
ENGINSE/VALVE DRIVER NO.1

WDA POWER SUPPLY NO.1

IRA GYRU NC.1

DATA SYSTEM NO.1

TRANSMITTER POWER RELAY A
MODE SELECT nO.2 .

SUN SHUTTER ELECTRONICS

OBC NO.2 POUER

CAL LAMP PWR SUPPLY NO.1

POWER SUPPLY NO.2

MODE SELECT NO.1

ENGINZI/VALVE DRIVER NO.2

WDA POWER SUPPLY NO.2

IRA GYRO NO.2

DATA SYSTEM NO.2

FOCUS DRIVE NO.1

SCEM NO.4 SHORT WAVE REDUNDANT
SUN SHUTTER DIRECT DRIVE

FINE DIGITAL SUN SENSCR NO.1 FSS

CAL LANMP PWR SUPPLY NO.2
PRI. MIRROR HTR CIRCUIT NO.1
SCEM NO.1 LONG WAVE PRIME
POWER AMP NO.1

PITCH WHEEL DRIVER +28V

IRA GYRO NO.3 :
IRA COMMON ELECTRONICS NOJ. 1
FOCUS DRIVE NO.Z2

SUN SHUTTER DIRECTION SEL.

PAS NO.1

IRA COMMON ELECTROMICS NO. 2
FOCUS POSITION ELECTRONICS
PRI. MIRROR HTR CIRCUIT NC.2
SCEM NO.2 LONG WAVE REDUNDANT
POWER AMP NO.2

YAW WHEEL DRIVER +28V

IRA GYRO HO.4

OBC NO.1 CONFIGURATION PWR.
FOCUS LAUNCH HOLD

APERTURE SELECT NO.1
POWER AMP NO.3

ARM HEATER GRGUP NO.1
IRA GYRO NO.5

PAS N3.2

CAMERA SELECT NO.150IZCK HEATER NO.1

SEC. MIRROR HTR CIKCUIT NC.2
ROLL WHEEL DRIVER :28V

COMMAND - COMMAND RELAY UNIT

TELEMETRY STATUS

ASC2-57 <C.1V=0FF >4.0V=0ON
NOT

SB-22 0=0FF 1=0N

ASC2-0 <0.1V=0FF >3Vv=0N
DSC-0/1 BIT 21 0=0FF 1=0ON
SB-8 0=0FF 1=0ON

ASC1-2/3 <0.1V=0FF>3.5V=0N
NDT

NDT

ASC2-55 <.1V=0FF >4.5V=0N

DSC-30 0=0FF 1=0N
ASC2-%59 0.0V=0FF 4.5v=0N
NDT

SB-23 0=0FF 1=0N

ASC2-5 <0.1V=0FF >3v=0N
DSC-0/1 BIT 22 0=0FF 1=0ON
SB-19 0=0FF 1=0N

NDT

DSC~27 0=0FF 1=0N

NDT

ASC1-59 <0.1V=0FF >3v=0N
DSC-31 0=0FF 1=QN

NDT

DSC-24 0=0FF 1=0N

SB-9 0=0FF 1=0N

ASC2-7 <24V=0N

DSC-0/1 BIT 23 0=0FF 1=ON
DSC-0 BIT 13 0=0FF 1=0N
NDT :

NDT

DSC-28 0=0FF 1=0N

DSC-1 BIT 14 0=0FF 1=0ON
NDT

NDT

DSC~-25 0=0FF 1=0ON

SB~10 0=0FF 1=0ON

ASC2-8 <24V=0N

DSC~-0/1 BIT 24 0=0FF 1=0N
ASC2-3 <.1V=0FF >4.5v=0N
NDT

NDT

SB-11 0=0FF 1=0ON

NDT

DSC-0/1 BIT 25 0=0FF 1=0ON
DSC-29 0=0FF 1=0N

NDT

NDT

ASC2-9 <24V=0ON

JUNE 1,

1979

OFF

26
26
26
26
26

*x[D

PAGE

12



Il

CMD SYS FUNCTION

49 SBAND TRANSMITTER 1/2 SELECT

50 0BC OBC NO.2 COMF1GURATION PWR.

51 ACS REDUNDANT WHEEL CRIVER +28V

52 SI APERTURE SELECT NO.2

53 ACS FINE DIGITAL SUN SENSOR NO.2 FSS
54 ACS SPIN #0ODE SUN SENSQOR-SMSS

55 Sl CAMERA SELECT NO.28DECK HEATER NO.2
56 SBAND TRANSMITTER PCWER RELAY B

57 SBAND POWER AMP NO. 4

58 SI SCEM NO.3 SHORT WAVE PRIME

59 0BC 0BC NO.1 POWER

80 ACS IRA GYRO NG.6

61 PYRO SOLAR ARRAY & SI CCVER ARM1

62 PYRO APOGEE BOOST MUTOR AR

63 PYRO APOGEE B0O0ST MOTOR ARM2

64 ° PYRO SOLAR ARRAY & SI COVER ARM2
NOTE:

DSC=DIGITAL SUB COM
ASC=ANALOG SuB CcOM
SB=STATUS BIT

NDT=NO DIRECT TELEMETRY

BIT STRUCTURE:
BITS 1 THRU 13 NOT USED
BITS 14 THRU 27 ARE CONTROL BITS
BITS 28 THRU 37 ARE RELAY I.D.BITS
* (ON AND OFF REFER TO CONTROL BIT.
*x 1D REFERES TO RELAY ID FIELD.

SERIAL COMMAND 8 HEX ADDRESS 88

:CRU COMMAND - COMMAND RELAY UNIT

TELEMETRY STATUS

ASC1-2 XMTR1 >3.5V=0N
ASC1-3 XMTR2 >3.5V=0N
ASC2-55 <.1V=0FF >4.5V=0N

ASC2-10 <24V=0N

NDT

ASC1-60 <0.1V=0FF >3v=0N
ASC2-1 <0.1V=0FF >3Vv=0N
NDT

ASC1-2/3 <0.1V=0FF>3,5V=0N
SB-12 0=0FF 1=0N

DSC-26 0=0FF 1=0N

ASC2-3 <0.1V=0FF >4.5V=0N
DSC-0/1 BIT 26 0=0FF 1=0N

DSC-23 0=DISARM 1=ARM
DSC-22 0=DISARM 1=ARM
DSC-22 0=DISARM 1=ARM
DSC-23 0=DISARM 1=ARM

JUNE 1,

1979
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(13)(4) (4) (1) (1) (1)

e e L e e e
I ON/ATTA2ITAVTIN/A L XVAM! XCLK
i i Al el
1
MNEMONIC BIT NO.
N/A 1-13
©IA2 14-17

IA1 18-21"

N/A 22

XVAM 23

XCLK 24

AROM 25

CFMT 26-27

TFMT 28

TMROM 29-30

CODED 31

MXR 32-34

SRATE 35-37

BIT 1 IS THE MSB AND FIRST BIT QUT OF THE CMD.DECODER

DMU-1 SERIAL CMD.NO.6 HEX ADDRESS BO
DMU-2 SERIAL CMD.NO.14 HEX ADDRESS B8

—————— B et s T ittt det ettt
0 ! CFMT| TFiAT | TMROM| CODED |MXR | SRATE |
—————— B s et S e bttt
37
FUNCTICN
NOT USED
INDIRECT ADDRESS NO.2 (RCM LSB=1)
INDIRECT ADDRESS NO.1 (RGM LSB=0)
NOT USED
0=CYCLE T/M VAM,LOAD OBC VAM
1=CYCLE OBC VAM,LOAD T/M VAM
1=REDUNDANT CLOCK
0=MAIN CLOCK
0=ADDRESS SINGLE FORMAT
1=ALTERNAT FORMAT(NOT USED ON IUE)
COMPUTER FORMAT O0=DIRECT 2=0BC VAM
1=NOP 3=ROM
TELEMETRY FORMAT 0=VAM 1{=ROM
C=1A,XFER QORBIT 2=18,SI VIDEO
1=2A ,MISSION 3=28,0BC MEMORY
G=BLOCK CODE (UNCODED)
1=CONVOLUTIONAL (CODED)
MULTIPLEX RATIO: O0=ALL TM 4= g:1
1=1:1 - 5=16:1
2=2:1 6=32:1
3=4:1
TRANSFER RATIO: 0=80 KB 3=10 KB
1=40 KB = 5§ KB
2=20 KB 5=2,5KB
JUNE 1, 1979

:DMU COMMAND = LATA MULTIPLEXZR UNIT MODE COMTROL
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http:CMD.NO.14

G e S g m———— - == +
BIT /1 /2 [/ 3 / 4 / 5 / 6 / 7 / 8 [/
/ / / /
/ / / / /
/ / / R / /
/ / E / O / /
T/ L/ /
/N /) A/ G A/ /
/T ./ G / O T/ /
1 / D / I /
/R D/ R / A G/ /
/A D/ O / N 1/ /
/P O/ W / A D/ /
Eintbabed: Sadedebaid ekt e e e G R e Bt TS +
! ! 1=y | 1=A | GATE INPUT NUMBER !
! ! 0=N | 0=D | 0 TO 31 !
S s S A S e R S e e R Femm i L

VAM WORD BIT DEFINITIONS

NOTE: THE VAM 1S LOADED IN 28 COMMANDS WITH THE FIRST 8 BITS OF THE FIRST
COMMAND DON'T CARES. THEN WORD 127 FOLLOWED BY WORDS O0,1,...,126
IN SEQUENCE. LAST 4 BITS OF LAST COMMAND ARE DON'T CARES.
ALL COMMANDS SHOULD BE SENT AS A BLOCK.

BIT 1 IS THE MSB AND FIRST BIT OUT OF THE CMD.DECODER

DAMyU-1 SERIAL CMD NO. 7 HEX ADDRESS FO
DMU~2 SERIAL CMD NO. 15 HEX ADDRESS F8

111 TVAM COMMAND - DATA MULTIPLEXER UNIT VAWM LCAD - .JUNE 1, 1979 PAGE 15



I1I

:0BC

o
m
»
m
—
e T S

CMND, CODE , N

——— ————

e e e e e e —— e mme e em— e m——— s ————

SLOAD,A,B
{.cMsum}

it et e o o o

i ST SR S

+

(18)

DEFIMITION

i
|
i
|
|
1
1
Y
|
1
1
t
|
|
|
|
I
i
|
i
|
1
1
!
|
i
!
1
1
i
[}
i
1
i
1
i
1
!
I
|
I
|
|
1
t
|
|
1
]
1
]
I
]
!
I
|
I
|
1
1
t
+

HALT,RESET,AND CLEAR OBC (SETS BANK 0-DOES'T CLEAR MEMORY

INITIATE OEC (INTERRUPT 0)

I
1
i
|
|
|
!
|
1
t
{
!
|
I
|
I
1
t
I
1
[
!
1
1
|
]
|
|
|
]
|
|
]
i
1l
1
1
i
1
i
1
1
t
1
[}
]
|
|
|
|
|
|
1
i
[}
I
]
I
|
!
'
+

LOAD FIXED MEMORY BANK (N=BANK#-IF N=1 SEND FUNCTION 86-
IF H=2 SEND FUNCTION 87 ~ GENERATES 4086 COMMANDS)

_____________________________________________________________ +

EXECUTIVE REQUEST (INTERRUPT 10) DATA WORD MAKEUP:
e e s e e e
'!CODE1 N | CODE RANGE=0-63
- N RANGE=0-4085
20 26 27

CODE N )
ADDRESS SELECT N=0 ROM N=1 DIRECT
SOFTWARE DUMP N=BANK (0,1,2)
SOFTWARE LOAD N=NUMBER WORDS(1-32+2CNTRL WD)
WORKER ON N=WORKER # (0-22)
WORKER OFF N=WORKER # (0-22)
CMD DECODER N=0 DEC # 1 N=1 DEC # 2
ROM SELECT N=0 3A N=1 3B
RESET ERROR FRAME N=0 ZERO FRAME O
STATION ID N=0 XFER N=1 GSFC N=2 VILFRA
MONITOR MODE N=0 CMD MODE N=1 MONITOR MODE
SLEW ALL AXIS LO GAIN
0OBC TLM IN (BANK1)N=0

- OWONOUDWN—=O

1

40K N=1 20K N=2 10K N=3 SKB
N=4 2.5K8

12 SAFE CMDS N=1 FESOFF N=2 CLOSE SHUTTER
(ANY COMBINATIONS) N=4 CAMERA OFF

13 BRGDT N=0 SAVE N=1 RESTORE

14 RATETACH SWITCH N=0 ENABLE N=1 DISABLE

15 FAULT N=0 SET ERROR BIT,N=1 DON'T MON

16 ACS FLAG SWITCH N=MODE BITS *

17 DELTA V BURN N=DURATION IN .1024 SEC.

18 0 CMD ENABLE N=0 ALLOW CMDS,N=1 DISABLE

-

N=0ZEROS OUT SLEW, GOES TO HOLD MODE

1
|
|
|
|
i
!
!
1
1
1
|
i
I
I
i
]
i
I
I
1
]
I
I
I
!
1
[
i
i
}
I
i
I
|
1§
I
I
i
I
|
i
1
i
1
i
1
]
|
I
i
1
]
1
1
i
1
1
i
]
1
-t

SOFTWARE LOAD X'83',CODE=2,N=B-A+3
A=FIRST ADDRESS X'84"',A
B=LAST ADDRESS X'84',FIRST DATA WORD
X'gq4!t,—-——-
X'84',LAST DATA WORD
x'84' ,CHECKSUM

DUMP MEMORY BANK SET BY RESET o0, X'sg' 1, OR X'87' 2.

|
i
[}
i
|
!
1
|
]
|
1
I
i
1
1
|
|
f
1
]
1
1
I
|
i
|
|
|
1}
1
!
1
I
1
]
|
]
|
t
i
1
i
]
1
1
|
]
1
1
|
i
]
]
i
1
1
|
|
!
|
)
+

SET FIXED BANK 1.

BIT 1 IS SB AND FIRST EIT OUT OF CMD DECCDER.

0BC 1 SERIAL Cip
CEC 2 SERIAL Clip

COMMAND - ON BOARD

i HEX CO
9 Hix €8

COMPUTER

JUNE 1, 1979
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Frmm e e ————— r
{ ARGUMENT } "FUNCTION | DEFINITION ;
Fo e sy s o i e e g 0 +
! SDUMP,A : ! SELECT EANK CUMP(SENDS COMLiAMD 'CMND,1,A' WHERE A=0,1,0R2 '
e AR e L b S T e ) e 4 o S 0 0 e 5 5 e o e o +
! HDUMP,A ! ! HARDWARE DUNMP SENDS COMMANMDS: 'RESET'-'FIX(A)'~'DUMP' !
Hp S S R e e s ISR S T ot e o S W e R e S S 8 R R e S S e S S S S S S e S e e e +
! LDBLK,A ] i LOAD BLOCK X'63',CODE=2,N=NUMBER DATA WORDS + 2
: ! ! A=SLOCK NUMBER X'84' ,MSB+A !
i i ' X'84' ,FIRST DATA WORD |
i ] ! X'84"' = \
! i i X'84°,LAST DATA WORD !
i | ! X84 ,CHECK SUM !
F e S o e 8 K R e i 8 o e e e . 5 e e S S 5 e e e +
! PATCH,A,B<, | ! SOFTWARE PATCH X'83',CODE=2,N=NUMBER DATA WORDS + 2
; el 2> ! ! A=FIRST ADDRESS X'84"' ,A :
! { ! B-Z=DATA WORDS X'84',B :
i ! ! A'8G  ——= !
i 1 . A'84',2 H
! ! ! X'84"',CHECKSUM §
e BB S S Tt 1 e K 85 o 2 e e 5 ] 5 5 5 e o +
LIST OF OBC'WORKERS'. A WORKER IS AN OBC APPLICATIONS PROGRAM.
e — tm————- e o S e i con T e e e e e e e e e e e e —————— ——————————————— e
! NG ! STARTUP | WORKER | ROUTINE ! WORKER FUNCTION i
Fm—————— pm—m B i Fmmm—m e T e e e e e + '
! ! RUN UUFLTX ! OYES ! FLICHT EXECUTIVE !
10 ! OFF ! WO ! YES ! SLEW AND HOLD ATTITUDE CONTROL !
P ! OFF t DB I YES ! MANEUVER PROCESSGR !
! 2 ! OFF | EXP ! YES ! EXPOSURE TIME(AFTER DB14) !
) ! ON ! BRL ! YES ! BRIGHT LIGHT PROTECTION :
i\ 5 i On | PNT i YES | POINTING CONSTRAINT |
[} ! ON { MEMY ! YES ! MEMORY SUM CHECK(TURNED QFF FOR CHANGE) !
P77 | ON i ChuT | YES { CPU FUNCTIONAL TEST , i
18 L ON ! DIAO ! YES ! ACS (WORKER 0) TIME OUT H
i 9 { OFF | RATE | YES ! RATE ARREST MODE i
110 ! OfF ! TACH ! NO ! WHEEL SPEED HOLD MODE |
[ B ! OFF ! SATT ' OND ! SAFE ATTITUDE !
12 ! OFF | SAFE ! NO ! SHUTDOWN FES,CAMERA,SHUTTER !
117 ! OFF } CDTT ! NO | CMD DECODER TEST |
113 ! OFF ! DLY { NO ! DELAY COMMANDS--USED FOR JET FIRES AND ABM FIRE /
18 OFF S/W LOAD YES CONTROL SOFTWARE LOADS-EXECUTIVE REQUEST
119 LOFF 1 oUin ! NO ! SUN ACQUISITION/DELTA V BURN 5
120 ' i i H !
b2t ! | i | !
s e e o e i = e 5 0 5 o 5 e G e e e - -+
{22 ! OFF ! ABG ! NO ! ZERO OUT ABG :
e R : ket i e o T e i e e e S S A R S R = S B o e e 5 i e +
* BIT(N) .
1 SUN ACQUISITION OR DELTA VELOCITY JET MAPPER 0=SUN-ACQ,1=DELTA
2 PRECES3ION SENSOR SELECT 0=SMSS,t=PaAS
3 NUTATION ACCEL. SELECT 0=AC A,1=AC B
4 JET SELECT (©=PRIME, 1=SECONDARY
5 SUN ACGQUISITION DELTA V PITCH CONTROL LAW (=E+DE, 1=DE
6 SUN ACQUISITICN DELTA V YAW CONTROL LAW O=E+DE,1=DE
7 SUN ACQUISITION DELTA V ROLL CONTROL LAW 0=E+DE,1=DE
8 EV SELECT 0=iO.1,1=N0O.2
9 f
10
11
12
:08C COMMAND - ADDITIONAL OBC ARGUMENTS AND OBC WORKERS. JUNE 1, 1979 PAGE 17



{NUTAT

: PRECESS

RS S A S e s i LSS = R g e +
! NOT USED | ZERAODJ ! TADJ } TGA )} NUTIN | NUTEN ! NOT USED |}
frm————————— e e R R FrmeE Fm———— R S Fm—m————— Fom———————— +
1 5 10 14 15 16 17 37
MNEUMONIC BITS FUNCTION
NCT USED 1-5 SET 70 ZERD .
ZERADJ 6~9 ZEPG CRISSING ADJUST (=.14 + ZERADJ #*.017V) (+/- S%)
TADJ 10-13 THRESHOLD ADJUST (BIT 10=MSB8)(.014V/COUNT REF AT 4.96V)
TGA 14 GAIN ADJUST 0=-0.52V + TADJ * 0.0147V(+/~5%) (PRE ABM)
==0.72V + TADJ = 0.0147v(+/-5%) (POST ABM)
NUTIN 15 NUTATIGN ON WHEN O NUTATION OFF WHEN 1
NUTEN 16 NUTATION REGISTER UPDATE (BITS 1-15)
ALWAYS '1' FOR NUTATION
NOY USED 17-37 "SET TO ZERO'S.
(14) (2) (1) (4) (1) (7) (8)
et e : et i e L L E pm e Fom i e it +
.1 NOT USED | '11' | PSUN \ PLONG | PESUN ! PSTART ! PFIRE ]
s el e e i : ks s ey o ———— fom———————— +
1 15 17 18 22 23 30 37
MNEUMONICS BITS FUNCTION
NOT USED 1-14 SET TO ZERO'S
15-16 SET 70 '1t' O INHIBIT NUTATION
PSUN 17 SUN PULSE 0=SELECT SMSS PULSE
1=SELECT PAS PULSE
PLONG 18-21 SECTOR FIRE COUNT (0-15)
PESUN 22 FIRE PULSE 0=SUN DISABLE *x*
1=FIRE ON SUN PULSE
PSTART 23-2S START SECTOR (0-127)
PFIRE 30-37 MNUMBER OF PRECESSION FIRINGS (0-255)

BIT 1 IS THE MSBE AND FIRST BIT OQUT OF THE CMD.DECODER

SERIAL CMD NO.37 HEX ACDRESS D2
THE 5 VOLT 5% POWER SUf'FLY IS USED FCR REFERENCE FOR
ZERADJ,TADY AND TGA.

'NOT USED' IMPLIES SET TO ZEROS

*¥ IF BIT 22 IS SET TO ONE,THEN'FSTART'SHOULD BE SET TO ZERO.
NOT SETTING'PSTART'TO ZERO WILL RESULT IN THE PRECESSION
JETS FIRING AT 80TH ZERGC SECTOR AND THAT SPEIFIED IN
'"PSTART'FOR THE DURATION SPECIFIED IN'PLONG'

111 :PRECESS COMMAND — PRECESSION / NUTATION (:NUTAT) - .JUNE 1, 1979
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(1) (1) (i) (1)

(7)  (12) (1) (i2)

m———— pm———— R it e e e e it e +
! LPULIPHASE JACCIEVC|HPUL|VALVEENG EVE|FIRE |
e et it e R SR e it et +
i 17-"=1112-1 pl2-1
o e Fm———— R alat Sttt Sttt +
1 37
MNEMONIC BIT NO. FUNCTICN
LPUL 1 LOW THRUST ENGINE MODE
PHASE 2 ACCELEROMETER PHASE: -
ACC 3 ACCELEROMETER SELECT:
EVC 4 MODE CONTROL:
HPUL 5 HIGH THRUST ENGINES MODE
VALVE 6-12 VALVES:
ENG 13-24 ENGINE ENABLE:
EVE 25 E/V ENABLE:
FIRE 26~37 ENGINE FIRE:

BIT 1 IS THE MSB AND IS FIRST QUT

EV-1 SERIAL CMD NO.
EV-2 SERIAL CMD NO.

'VALVE' CAN BE SET

'ENG' AND 'FIRE'

21

WITH CONSTANTS
CAN BE SET WITH CONSTANTS

COMMAND — ENGINE / VALVE

HEX ADDRESS D4
29 HEX ADDRESS DC

OF THE DECODER

Vi-V7 FOR VALVES 1-7.
J1-J12 FOR JETS 1-12

0=CONTINUOUS
1=PULSE

0=NON-INVERT
1=INVERT

O=ACCELEROMETER NO. 1
1=ACCELEROMETER NO. 2

0=SECONDARY MODE CONTROL
1=PRIMARY MODE CONTROL

0=CONT INUOUS
1=PULSE

0=CLOSE VALVES
1=0PEN VALVES

0=DISABLE ENGINES
1=ENABLE ENGINES

0=DISABLE BITS 1-24
1=ENABLE BITS 1-24

O0=ENGINE SHUTDOWN
1=ENGINE FIRE

JUNE 1, 1979
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SYM

R1
R2
Css
S3
St
S2

(4) (i) (8)

(8)y (8) (8)

fm—————— St by Fo BT e e i +
! RWMODE | RWENAB|REDUN|ROLL YAW|{PITCH |

omm———— == o et St LT +
1 6 14 22 30 37
MNEMONIC BIT FUNCTION
RWMODE 1-4 MODE DECODER 0000 RESET

RWENAB 5

REDUN 6-13

ROLL 14-21

YAW 22-29

PITCH 30-37
BOL DEFINITION

0001 R1,CS

co010 FRt,CS
0611 R2,CS
0100 R2,CS
0101 RI
0110 R1,S3
0111 R2
1000 RESET
1001 R2,S3
1010 CsSS,s3
1611 St
1100 S2

1101 RESET
1110 RESET
1111  RESET

S SUN
S$,S3 SUN
S SUN
S$,S3 SUN

JET

ACQ.
ACQ.
ACQ.
ACQ.
RATE

JET-IRA RATE1(GYRO1,3,5)

WHEEL-IRA RATE1(GYRO1,3,5)
JETS-IRA RATE2(GYRO2,4,6)
WHEEL-IRA RATE2(GYR02,4,6)
DAMP-IRA RATE1(GYRO1,3,5)

WHEEL HOLD-IRA RATE1(GYRO1,3,5)
JET RATE DAMP-IRA RATE2(GYRO2,4,6)

WHEEL HOLD-IRA RATE2(GYR0S2,4,6)

WHEEL SUNBATH-POWER RESTORE MODE

DIGHOLD,SLEW,MODZ, GRADCNTRL,OPNLOOP
DIGHOLD,SLEW,MODE, GRNDCNTRL,0PNLOOP

REACTION WHEEL MODE CONTROL

REDUNDANT WHEEL CMD
ROLL WHEEL CMD
YAW WHEEL CHD
PITCH WHEEL CMD

ENABLE RATE 1 TO C&M CARD
ENABLE RATE 2 TO C&M CARD
ENABLE COARSE SUN SENSOR

ca&M CMD TO WHEEL DRIVER
ENABLE D/A t TO WHEEL DRIVER
ENABLE D/A 2 TO WHEEL DRIVER

DIGITAL TO ANALOG VALUES: MINUS FULL

BIT 1

RW-1

- RW=-2

IRW

ZERO
PLUS FULL
EACH COUNT

1S THE M$SB AND FIRST BIT OUT OF

SERIAL CMD. 5 HEX ADDRESS 0O
SERIAL CMD. 13 HEX ADODRESS ©8

COMMAND - REACTION WHEEL

SCALE (CCw)=x'FF'
=X'60"

SCALE (CuW) =x'00'

IS WORTH 20 MV.

THE COMMAND DECODER

{0-255)
(0-255)
(0-255)

(0-255)

0=DISABLE
1=ENABLE

13=MSB

| SUPPLIED TQ CCIL/PCL

21=MSB ! IN INTEGER (0-255).

29=MSB |

37=MSB

(CCIL/PCL REQUIRE
POSITIVE INTEGER

0-255)

JUNE 1, 1979
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I11

PAS
PAS

tPAS

G RS T FremsEs L e G e RS e +
! N/AIPASMOD | #FASCLK | FASDIR|PASNMAX! PASLEW ] PASCAN| PASSUN!PASMIN |
o o o i === F F = e S S R o P B o S om S #
1 37
MNEMONTC BIT # FUNCTION
N/A =12 NOT USED
PASMOD 13 0=SPHERICAL MODE
1=PLANAR MODE
PASCLY 14-15 0=1250 HZ CLOCX, 78.0 STEPS PER
1= 625 HZ CLOCK, 39.0 STEPS PER
2= 312 HZ CLOCK, 19.5 STEPS PER
3= 156 HZ CLOCK, 9.8 STEPS PER
PASDIR 16 0=CCW SCAN DIRECTION.
1= CW STAN DIRECTION.
PASMAX 17-25 THETA MAXIMUM ANGLE
PASLEW 26 0=SLEW DISABLE.
1=SLEV ENABLE.
PASCAN 27 0=SELECT CONTINUOUS SUBMODE SCAN
1=SELECT SECTOR SCAN
PASSUN 28 0=SELECT PAS SUN SENSOR
' 1=SELECT SMSS SUN SENSOR
DASMIN 29-37 THETA MINIMUM ANGLE

BIT 1 IS THE MSB AND THE FIRST BIT OUT OF THE COMMAND DECODER.

~ 1 SERIAL COMMAND #38 HEX ADDRESS B82.
- 2 SERIAL COMMAND #46 HEX ADDRESS BA.

COMMAND —

PANORAMIC

SENSOR

JUNE 1,

SECOND
SECOND
SECOND
SECOND
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- pr s o oo T T T e +

! NOT !IRANMC ;IRAGYR!IRAHTR|IRACOLD!IRAQB!IRABD! IRABA!

: R tmm - T m———— Fom—m e L Sl b= S +

! USED!6=—=-1|B~—~=1|6==-—1]! 'Y R P!

A - e ¥ e o AR e e s e s +

1 S 11 17 23 37

MNEMONIC BIT NO. FUNCTLION

NOT USED 1-4 NOT USED

IRAMC 5-10 MODE CONTROL 0=RATE
1=HOLD/SLEW

IRAGYR 1i=16 GYRO SELECT 0=0FF
1=0N

IRAHTR 17-22 HEATER SELECT 0=L0(4.5 WATTS)
1=HI(12 WATTS)

IRACOLD 23 RATE COLD 0=RATE NORMAL BITS(5-10)
1=RATE COLD BITS(5-10)
NOT USED HOLD/SLEW MODE

IRAQB 24 QUALIFIER BIT 0=DISABLE BITS 1-23
1=ENABLE BITS 1-23

IRABD 25-34 BIAS DATA BIT 25=MSB BIT 25 SIGN BIT 1=pLUS

BIT 26-34 = DATA BITS .05 ARC SEC/BIT
1RABA 35-37 B1AS ADDRESS 000=DISABLE °

BIT 1 IS THE MSB AND FIRST BIT OUT GF THE DECODER

IRA-1 SERIAL CMD.NQ.24 HEX ADDR
IRA-2 SERIAL CHID.NO.32 HEX ADDR

'IRAMC', 'IRAGYR', 'IRAHTR'

GYROS 1-6.

I1I SIRA COMMAND - IRA MODE

CAN Bt

8C

SS
SS 82

001=PITCH ACTIVE
010=ROLL ACTIVE
100=YAW ACTIVE

SET WITH CONSTANTS GY1-GY& FOR

/ GYRO BIAS

JUNE 1, 1979
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http:Cr.1D.NO.32
http:CMD.NO.24

(7) (7) (8) (1) (5) (5) (1) (1) (2) (2)

| FESX}FESY|FESL |FLAP|FESXF{FESYF,FESTE|FESTSR|FESTHD}FESSM |

fom———— N et St pmmm R it Fm———— po————= ekt prm———— r
1 97
MNEMONIC BIT NO. FUNCTIGN
- FESX 1-7 FRAME START COORDINATE COURSE OFFSET. MSB=1 (-63 TO 63)
FESY 8-14 LINE START COORDINATE COURSE OFFSET. MSB=8 (-63 TO 63)
FESL 15-20 FRAME AND LINE LENGTH (0 TO 63) LSB=8.64 ARC-SEC
FLAP 21 UNDERLAP,0=0VERLAP
1=UNDERLAP
FESXF 22-26 HORIZONTIAL FINE POSITIONING FRAME 5 LSB(0 TO 31) LSB=0.27 A
FESYF 27-31 VIRTICAL FINE POSITIONING LINE 5 LSB(O TO 31) LSB=0.27 ARC-S
FESTE* 32 TRACK ENABLE O=MAP ONLY
1=MAP THEN TRACK
FESTSR*## 33 TRACK SCAN RATE CHANGE 0=FAST
1=SLOW
FESTHD* * 34-35 THRESHOLD, 0=+11
1=+10
2=+9
3=+8
FESSM 36-37 SYSTEM MODE 0=PRIMARY

1=SEARCH AND TRACK
2=FIELD CAMERA -
3=NOT USED T

BIT 1 IS THE MSB AND FIRST BIT OUY OF THE CmC.DECODER

FES 1 SERIAL CMD.NO.39 HEX ADDRESS F2
FES 2 SERIAL CMD.NO.47 HEX ADDRESS FA

NOTE: WHILE IN FESSM=2 AND FESTE=1,FESTHD SETTING ARE NOT ABSOLUTE
EUT DEPEND ON WHETHER FES1 OR FES2 IS USED AND THD TELEMETRY
BIT RATE. THIS IS LEFT TO THE USER.

* IGNORED IF FESSM=0

*« JGNORED IF FESTE=0

*¥x IN FESSM=2, FESTSR IS MEANINGFUL ONLY IF FESTE=t

111 :FES COMMAND ~ FINE ERROR SENSOR JUNE 1, 1979 PAGE 23


http:CMD.NO.47
http:CMD.NO.39
http:LSB=0.27
http:LSB;0.27

111

(17) (2) (2) (2 (2 (2) (2 (2)
i S bt Sadndaied elebdety Belelbel detetebal Balulntnt Satmiete K e P +
{ NOT USEC!MUX2!MUX1!MEC2}MEC1|SWR |SuP 'FES2!FEST |
Fommm————— B atet Sbled bbbl Dttt et g Suiniat ikt At Sttt +
1 : 37
MNEMONIC EIT NO. FUNCTION
NOT USED 1-17 NOT USED
MUX2 18 MUX NO.2 1=0ON 0=0FF
19 MUX NO.2 1=ENABLE
MUX1 Z0 MUX NC.1 1=0N 0=0FF
21 MUX NO. 1 1=ENABLE
MEC2 22 MEC NO.2 1=0ON 0=0FF
23 MEC NO.2 1=ENABLE
MEC1 24 MEC NO-1 1=0N 0=0FF
25 MEC NO.1 1=ENABLE
SWR 26 CAMERA NO.4 1=0ON 0=0FF
27 CAMERA NO.4 1=ENABLE
Swp 28 CAMERA NO.3 1=0N 0=0FF
29 CAMERA NO.3 1=ENABLE
LWR 30 CAMERA NO.2 1=0N 0=0FF
31 CAMERA NO.2 1=ENABLE
LwP 32 CAMERA NO.1 1=0ON 0=0FF
33 CAMERA NO.1 i=ENABL
FES2 34 FES NO.2 1=0N 0=0FF
35 FES N(G:.2 {=ENABLE
FEST 36 FES NO.1 1=0N 0=0FF
37 FES NO.1 1=ENABLE
BIT 1 IS THE MSB AND FIRST BIT QUT OF THE CMD.DECODER
LvSw-1 SERIAL CMD.NO.4 HEX ADDRESS 90
LVSW-2 SERIAL CMD.NO.12 HEX ADDRESS 98
COMMAND - LOW VOLTAGE SWITCH (EEA)

tLvsw

JUNE 1, 1979
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http:CMD.NO.12

Il

19) (1) (1)

(1)

(
e Ll Dty it e

JAPER IN/A! 1 JCLOSEJOPENIN/A; .
e i ok e 4
1 20 21 22 37
ARGUMENT BIT FUNCTION
(NONE) 20 DESELECT APERTURE (BITS 21-22=20)
cLOSE 21 CLOSE APERTURE
OPEN 22 OFEN APERTURE
$CAMSEL
(22) (1) (1) (1) (1) (1) (10)
fmm—gmmmpmm e ——— e m—
IN/JA! 1 {SWR|SWP|LWR!LWP|{N/A}
B . ettt et St Rl b Sl &
1 23 24 25 26 27 37
ARGUMENT BIT FUNCTION
(NONE) 23 DESELECT CAMERAS (BITS 24-27=0)
SWR 24 SELECT SHORT WAVE REDUNDANT CAMERA
SWP 25 SLLECT SHORT WAVE PRIME CAMERA
LWR 26 SELECT LONG WAVE REDUNDANT CAMERA
LWP 27 SELECT LONG WAVE PRIME CAMERA
iDISp
(27) (1) (1) (1) (1) (1) (5)
b Sl o e e St St &
INJAL 1 {SWL:SWH:LNL:LWH:N/A{
i it ettt STl et Sabetd Tttt 3
1 28 29 30 31 32 37
ARGUMENT BIT FUNCTION
(NONE) 28 DESELECT DISPERSION (BITS 29-32=0)
SwiL 29 SHORT WAVELENGTH LOwW DISPERSION
SWH 30 SHORT WAVELENGTH HIGH DISPERSION
LWL 31 LONG WAVELENGIH LOW DISPERSION
LWH 32 LONG WAVELENGTH HIGH DISPERSION
$FOCUS
(32) (1) (4)
pmmm g =t
IN/JA} 1 JFOC
tm—m =t
1 33 37
MNEMONIC BiTS FUNCTION
FOC 34—-37 FOCUS DRIVE SELECT 8=PHI 2B
4=PHI1B
2=PHI2A
1=PHI1A

BIT 1 IS THE MS8 AND THE FIRST BIT OUT OF THE CMD DECODER
ALL NON APPLICABLE FIELDS SHOULD BE SET TO O.

THE ARGUMENTS FOR ANY COMMAND ARE MUTUALLY EXCLUSIVE.
MECH 1 SERIAL CMND 20, HEX ADDRESS 94

MECH 2 SERIAL CMND 28, HEX ADDRESS 9C

tAPER COMMAND = ( :CAMSE

L :DISP :FOCUS) EEA MECHANISM

JUNE 1, 1979
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(1) (7)

(1) (7} (1) (7) (13)

YAMC(*)=Y-ALIGNMENT MINIMAL CNTRD

XAMC(*)=X-ALIGNMENT MINIMAL CNTRD

CUTOFF

ERASE DEFOCUSED

READ

1
1
1 ERASE FOCUSED
1
1

VOLTAGE

e e Satint Saiatetated tom g i +
$SIALGN 11 0 G3 ! 0 ) YRL | 0.0 XAL | N/A |
Fmm g SRt St e +
1 37
SYMBOL BIT FUNCTION
C3 2- 8 GRID 3 DAC SETTING G3D(*)=GRID 3 DEFOCUSED
G3F{*)=GRID 3 FOCUSED
YAL 10~16 Y-ALIGNMENT DAC YAN(*)=Y-ALIGNMENT NORMAL
- XAL 18-24 X=ALIGNMENT DAC XAN(*)=X-ALIGNMENT NORMAL
:SIHTR
(1) (7) (1) (7) (1) (7) (13) .
E atint Sedetuint Sobebuty Sudetebelu Gt i ==Y
{ 0 ! HTR! 1 }J SEC | 0 ] G | N/A |
el ettt Lol b et St At pm———— +
1 ) 37
syMBOL  BIT FUNCTION
HTR 2- 8 HEATER VOLTAGE HTL(*)=HEATER VOLTAGE LOW
HTH(*)=HEATER VOLTAGE HIGH
SEC 10-16 SECONDARY HIGH VOLTAGE SEC1(*)=MAX GAIN (EXPOSE)
GAIN SETTING ’ SEC2(*)=MED GAIN (EXPOSE)
SEC2(*)=MIN GAIN (EXPOSE)
SEC4(*)=PREP GAIN
SECMX (*)=MAX. SEC
G1 18-24 GRID 1.DAC SETTING G1CO(*)=GRID
G1ED(*)=GRID
GI1EF(*)=GRID
GIRD(#*)=GRID
GIMX(*)=GRID
sS1uvc
(1) (7y (V) «(7) (1) (7) (13)
Ao i il Lk e +r——tm———— e t
PO P N/A Y O D N/A L 1 UVE ] N/A
o ——— gmm—pm e ——— $m———— +
1 37
SYMBOL  BIT FUNCT ION
uvCe 18-24 UVC GAIN SETTING UVC1(*)=MAX GAIN (EXPOSE)

BIT 1 IS THE
CAM(LWP)NO. 1
CAM(LWR)NO. 2
CAM(SWP)NO.3
CAM(SWR)NO.4

* A VALULE FROM 1-4.

M5B AND THE FIRST BIT OUT OF

SERIAL CMD NO.19 HEX
SERIAL CMD NO.27 HEX
SERIAL CMD NO.35 HEX
SERIAL CMD NO.43 HEX

ADDRESS
ADDRESS
ADDRESS
ADDRESS

EXPLICIT IN FCL.

THE DECODER.
E4
EC
£2

EA

IMPLICIT WITH

ALL NGN APPLICABLE BITS SHOULD BE SET 7O ZERO.

:SIALGN CORMAND = (:SIHTR)

(:SILUVC) 3SCL CAMERA SETUP

"SW CAM, **

UVC2(*)=MED GAIN (EXPOSE)
UVC3(*)=MIN GAIN (EXPOSE)
uUvC4(*)=PREP

UVCOF (*)=UVC CUTOFF

UVCMX (*)=MAX.UVC

IN CCIL.

JUNE 1, 1979 PAGE

26



i NOTAPPLICAELL | 1 MODE |
A It +
1 25 37
: SIMODE
ARGUMENT BITS FUNCTICN
MCDE 26-37 BITS ASSIGNED FRCii FOLLOWING ARGUMENTS:
wLC 26 WAVELENGTH CALIBRATION LAMP
TF2 27 TUNGSTEN FLOCD LAMP ENABLE PS # 2
sz 28-29 STEP SIZE (BIT 28=MSB)
FB 35 FUDICIAL AND BACKHOLE LAMP ENABLE
TF1 36 TUNGSTEN FLOOD LAMP ENABLE PS # 1
UVF 37 UV FLOOD LAMP ENAELE
e Fom e e m e e e +
| ARGUMENT | COMMAND BITS | FUNCTION |
| WODE } 30 31 32 33 33 | ' i
e R D e SRS e S P S e e e e +
iOEX i 1 0 0 0 1 | EXPOSE i
i ER i 0 0 1 0 1 | ERASE FAST H
{ RDER i 0 0 0 1 1 | ERASE READ RATE |
i ROLO y 0 1 0 i 1 | READ LO GAIN '
i ROHI i 0 1 0 1.0 | READ HI GAIN :
i STBY i 0 0 0 0 1 | STANDBY H
A et Fr il e e e e e +

BIT 1 IS THE MSB AND THE FIRST BIT OUT OF THE DECODER.

CAM{LWP)ND.1 SERIAL CMD NO.19 HEX ADDRESS E4
CAM(LWR)NO.2 SERIAL CMD NO.27 HEX ADDRESS EC
CAM(SWP)NO.3 SERIAL CMD NO.35 HEX ADDRESS E2
CAM(SWR)NO.4 SERIAL CMD NO.43 HEX ADDRESS EA

NOTE:

SZ IS A VARIABLE FICKED UP AS LAST ASSIGNED AND CANNOT BE ASSIGNED IN COMMAND
NORMAL VALUE IS 1.

ALL NOT APPLICABLE BITS SHOULD BE SET TO 0.
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(1) (8) (8} (10)(10)
et e B
I N/AJISAJILAILSR|SSR |

il ettt Sat el Ll L b bt
1 37
MNEMONIC “BIT NO. FUNCTIGON
N/A 1 NOT USED
ISA 2-9 STARTING SAMFLE (INITIAL SAMPLE ADGRESS-895)
ILA 10-17 STARTING LINE (INITIAL LINE ADDRESS-895)
LSR 18-27 NUMBER OF LINES (LINE SCAN RANGE-768)
SSR 28-37 NUMBER CF SAMPLES PER LINE (SAMPLE SCAN RANGE-768)

BIT t IS THE MSB ANO FIRST BIT GUT UF CMD.DECODER
MNEUMONICS ARE 4 ELEMENT ARRAYS IMDEXED BY CAMERA NUMBER.

CAM(LWP)NO.1 SERIAL CiwD NO.18 HEX ADDRESS A4
CAM(LWR)NO.2 SERIAL CMD NO.26 HEX ADDRESS AC -
CAM(SWP)NO.3 SERIAL CMD NO.34 HEX ADDRESS A2

' CAM(SWR)NO.4 SERIAL CMD NO.42 HEX ADDRESS AA

ISA,ILA EXAMPLES:
INPUT (DEC.) 8 BIT CMD.FIELD (HEX) 10 BIT SSCL REGISTER (HEX)

1023,1023 FF,FF 3FF,3FF
896,896 EO,EQ 383,383
512,512 80,80 203,203

(1023,1023) (0,1023)
oo +
) ]
i i
1 }
] )
1 1
1 1
i !
H (5i1,511) |
| + i
1 1
] 1
1 )
i 1
! |
i i
] !
1 ]
Rt + :
(1023,0) (0,0)

ISA,ILA ORIENTATION
(OPERATOR INFUT)

v {SCAN COMMAND - SSCL SCAN PARAMETER JUNE 1, 1979 PAGE 28



Iv

COMMAND BY SYSTEM

Fok ok ko ok ok o A g bR R G ok o ko kR Rk COMIIANT DECODER ok s sk ok o s ok ok ok aop ok ox 35 ok o o 0% ko ok ok ook Ok ¥ ok K

DISABLE CiANDS. Ot ADDRESSED ENC. :IWP 48 CMDECt1 OR CMDEC2 1=0ON
ENASLES CAMDS. OMN ADDRESSED ENC. IRP 112 CMDEC1 OR CMDEC2 0=0FF
ENABLES CMDS.ON FNCODER NOT ADDR. :INP 120 CMDECt1 OR CMDEC2 1=0N

Kk ks Rk ok bk d kAR Rk aoh r ¥ A COMPENSATION & MIXT NG sk ok ok skok ook e ko o 36 K K0K dokok stk KOk ok &

COMPENSATION/MIXING-CONVERTER 1 CINP 75 NDT
COMPENSATION/MIXING-CONVERTER 2 CIMP 76 NDT

* kxR okoh sk ok ok aor R koo ks ok DATA PMULTIPLEXER UNIT  okokok ok skok ok ok s okokokok o % K0k ok koK kokok &

DMU 1-CONTROL :CRU ON,6 TM=TDMU,WD61,FC2,B8 (1)
DMU 2~CCONTROL {CRU ON, 17 TM=TDMU,vD63,FC2,B3 (1)
VAM SERIAL COMMAKD VAR SEE TELEMETRY LISTINGS

DMU SERIAL COMMAMD HI VY] SEE TELEMETRY LISTINGS

KAk k kR dok ok Rk sk Ak khnkkkk ok kFINE ERROR SENSOR * %ok k ok ok o or sk ok ok s ok sk oK K % K Hok o ok ook OK Kok K

FES1 SEARCH ADVANCE CIMP 62 NO DIRECT VERIFY
FES2 SEARCH ADVANCE PIMF 63 iNO DIRECT VERIFY
FES COMMANDS ‘FES _SEE TELEMETRY LISTINGS

Ak Aok Rk ok kok kR k ko a kR k Ak kR Ak Rk FINE SUN S ENSOR ok o ok k5 ok ok ok ok ok ok ok ok oo o 0k o0 oh ok ok ok kK ok X

FSS NO.1 SENSOR HEAD TGGGLE (IMP 113 DSC 2 BIT 16 O=HEAD NO.1
FSS NO.2 SENSOR HEAD TOGGLE JIfP 114 ‘DSC 3 BIT 16 O=HEAD NO.1
FINE SUN SENSOR#1 PWR ON :CRU ON,21 AS1CH-59 <0.1=0FF >3V=0N
FINE SUN SENSORF2 PWR ON :CRU ON,53 AS1CH-G0 <0.1=0FF >3V=0N

Nk KRk ok K v ok o K K K b Rk kR Rk Kok ok K HYDRAZINE  SY ST EMk ok ok ok ok o sk ok ok 2 ok i ok ok ok sk ofe ok K 0% OK ook ok ok ok ok K

ENGINE/VALVE DRIVER #2 28v. SUP. :CRuU ON,14 EVD2 ON=1 ,0FF=0
ENCINE/VALVE DRIVER #1 28V. SUP. :CRU ON,3 EVD1 ON=1,0FF=0
WDA PGWZIR SJPPLY N3 1(2) :CxU GN,4(15) A32CH00(05)>3V=0N

ARM HAPS HEATER GROUPS 1,4,6,7 :CRU ON,43 NO DIRECT VERIFICATION
ARM HAPS HEATER GROUPS 2,23,5 IRP 98 HYDHTARM = 1

E/V CMD LOGIC 1 TO CONVERTER 1 tIMP 87 NO DIRECT VERIFY

E/V CMD LJ3GIC 1 TO CONVERTER 2 (IMP 88 NO DIRECT VERIFY

E/Y CMD LOGIC 2 TO CONVERTER 1 C1kiP 89 NO DIRECT VERIFY

E/Y CMD LGGIC 2 'G CONVERTER 2 PINMP SO NO DIRECT VERIFY

HAPS HTR/TM MODULE TO CONVERTER 1 :IMP 85 MO DIRECT VERIFY

HAPS HTR/TM MODULE TO CCONVERTER 2 :IMP 86 ) NO CIRECT VERIFY

TUKRN ON GROUP 1 HEATLRS cInpP 91 HYDHTRY = 1

TURN OFF GROUP 1 HEATERS INP 92 . HYDHTR1 = 0

TURN ON GRGOUP 4 HEATERS PINMP 93 HYDHTR4 = 1

TURN OFF GROUP 4 HEATERS P IMP 84 HYDHTR4 = 0

TURN ON GROUP 6 HEATERS tIMP 95 HYOHTRS = 1

TURN OFF GRCUP 6 HEATERS ) IMP S6 HYDHTRE = O

TURN GN GROUP 7 HEATERS CIMP97 HYDHTH7 = 1

TURN OFF GROUP 7 HEATERS (IMP 98 HYDHTR7 = 0

DISARM HAPS HEATER GROUPS 2,3,5 (InMP 100 HYDHTARM = O

TURN ON CGROUP 2 HEATERS CINMP 101 HYDHTR2 = 1

TURN OFF CRCOUP 2 HEATEKS DIMP 102 FHYDHTR2 = 0

TURN ON GROUP 3 HLCATERS PINMP 107 HYDHTR3 = 1

TURN OFF CRCUP 3 HEATERS 1P 108 HYDHTR3 = 0

TURN ON GROUP 5 HEATERS INP 109 HYDHTRS = 1
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IV

TURN OFF GROUP % HCATERS
HAPS SYSTEM SERIAL COMMAND

DINP 110

eV

HYDHTRS = 0
SEE TELEMETRY SECTION

Nk ok kR R kK Rk kNt A kR ik bRk [RA SY ST EM % % % K £k ok K Kook 4 b ok ok A ok ok ok o R KK KOk ok ok K ok

CONTROL ELECTRONICS #A ON
CONTRCOL ELECTRONICS #B ON
GYRO#1 PWR SUPPLY ON
GYRO#2 FAR SUPPLY CN
GYRO#3 PWR SUPPLY OGN
GYRO#4 PWR SUPFLY ON
GYRO#5 PWR SUPPLY ON
GYRD#6 PWR SUPPLY ON

IKA GYRO COMMAND

Sk mawokkkk kR Rk kakekxd ks kkw LOW VOLTAGE

EEA LOW VOLTAGE Sw—~SELECT P.S. 1

EEA LOW VOLTAGE GW-SELECT P.S. 2

EEA LOW VOLTAGE SW~ALL LOADS OFF

EEA POWER SUPPLY NO.1 ON/OFF i

EEA POWER SUPPLY NO.2 CN/OFF

LOW VOLTAGE SWITCH SERjAL COMMAND

{CRU ON,28
:CRU ON, 32
:CRU ON,5
'CRU ON, 16
{CRU ON, 27
:CRU 0N, 28
:CRU ON, 44
:CRU ON,60
tIRA

PIMP 43
INP 44
CIwP 47
:CRU ON,1
{CRU ON, 12
TLVSW

DSO/1 B'13'=1/0 IRACE
DSO/1 B'14'=1/0 IRACE
DSO/1 B'21'=1/0 IRAGY
DSO/1 B'22'=1/0 IRAGY
DSO/1 Bi23'=1/0 IRAGY
DSO/1 B'24'=1/0 IRAGY
CSO/1 B'25'=1/0 'IRAGY
D30/1 B'26°'=1/0 IRAGY
SEE TELEM LIST

SW LT CH % ok o o ok i 4 ok ok ok ok ok ok K KK o ook oK K K ok o ok K

DT
MDT
NDT
ASC27HS57<.1V=0FF,>4V=0N
ASC2CHSG<.1V=0FF,>4V=0N
SEE TELEMETRY LISTINGS

ook o e oKk O K kR KR O ROK R KK R KK R ME CHAN T SMS 7 sk ok ok ok ok ok ok ok K sk o ok ok R OF kR bk kKoK KOk %

SUN SHUTTER OPEN

SUN SHUTTER CLOSE

SUN SHUTTER DIRECT DRIVE

SLM SHUTTER DIRECT SELECT

SUN SHUTTER ELECTRONICS

FOCUS DRIVE NO.1

FCCUS DRIVE NO.2

FOCUS DRIVE SELECT SERIAL CMDS.
FGCUS LAUNCH HOLL

FOCUS POSITION ELECTRONICS

FOCUS ELECTRONICS § — START FOCUS
FOCUS ELECTRONIUCS 2 - 3START FOCUS
CAMERA SELECT NO.15 DECK HTR NO.1
CAMERA SELECT NO.2& DECK HTR NO.2
CAMERA SELECT SER:IAL CCMMANDS
MODE SELECT NO.1

MODE SELECT NO.Z

OISPERSION SELECT SERIAL CMDS.
APERTURE SELECT NO.1

APERTURE SELECT NO.2

APERTURE SERIAL COWmMANDS

Akrmr pokFkRA kKK R ks Rk axkxxkxk0ON BOARD

OEC NG.1 CPU ON
OBEC NO.1 CFU OFF
0BC NO.1 UPPER MEMORY BUS CHN
OBC NO.1 UPPER WEMORY BUS OFF
OBC NO.1 LOWER MIMCRY EUS ON
0OBC NC.1 LOWER MEMAORY BUS OFF
QBC NO.2 CPU ON
0BC NO.2 CPU OFF
OBC NO.2 UPPER MEIMORY 2US ON

COIMAND BY SYSTEM

tIMP 45
cIMP 46
:CRU ON,20
:CRU ON, 30
:CRU ON,9
!CRU ON, 18
:CRY ON,29
:FOCUS
:CRU ON, 40
:CRU GN, 33
CINP B0
tIMP 61
:CRU ON, 46
:CRU ON, 55
CCAMEEL
:CRU ON, 13
:CRU ON, 8
:DIsSP

tCRU ON, 41
:CRU ON,52
tAPER

PIMP 49
LIMP 50
CIRP 52
DIMP 53
(IME 54
(1P 55
CIkF 51
CIMP 12
LIMP 56

SSOPEN=0(OPEN)
SSCLOS=1(CLOSE)

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

SEE TELEMETRY LISTING
NO DIRECT VERIFY

NO DIRECT VERIFY

MO DIRECT VERIFY

WO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

SEE TELEMETRY LISTING
NO DIRECT VERIFY

HO DIKECT VERIFY

SEE TELEMETRY LISTING
NO DIRECT VERIFY

NO DIRECT VERIFY

SEE TELEMETRY LISTING

COMPUT E R % sk ok sk ok s % ok w5k ok sk ok ok ok ok ok % K0k 30 o 0% 3 koK ok

DSC CHOS=FALSE=ZERO
bDSC CHO9=TRUE =NON-ZERO
DSC CH18=TRUE =NON-ZERO
DSC CH18=FALSE=ZERO
DSC CH19=TRUE =NON-ZERO
DSC CH19=FALSE=ZERO
DSC CH10=FALSE=ZERO
DSC CH10=TRUE=NON-ZERQO
DSC CrH20=TRUE =NCN-ZERO
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O0BC NO.2 JPPER MiLIGRY BJS OFF s IMP

SC NO.2 LOWER icfMURY ZUS ON CIMP
OBC NO.2 LOWER GIERCRY 2US CFF PIlP
0BC NO.2 CONVERTER POWER CN/OFF CrU
OBC NO.1 CONFIGURATION PWR ON/OFF :CRU
OBC NG.1 CONVERTER POWER ON/OFF Cny
OBC NO.2 CONFIGURATION PWR ON/OFF :CRU
OBC SERIAL COMMANDS :0BC

£7
58
59
ON, 10
ON, 39
ON, 59
ON,5SC

LSC CH20=FALSE=ZERO
DSC CH21=TRUE =NON-ZERO
pSC (H21=FALSE=ZERQ
ASC2CH55<.1V=0FF,>4.5V=0N
ASC2CHO03<.1V=0FF,>3.5V=0N
SC2CH03<.1V=0FF,>4.5V=0N
ASC2CHS55<.1V=0FF,>3.5V=0N
SEE TELEMETRY LISTINGS

Gk ok E AR r A brsck stk PRECESSION/NUTATION-CONTROL ¥ &bk 4ok ok ok ok ¥ HkAor kb Xk ok ¥

PRECESSION/NUTATICON CARC PS 1 PImP 73 NO DIRECT VERIFY
PRECESSION/NUTATION CARD PS 2 CINP 74 NO DIRECT VERIFY
ACCELERCMETER A PS 1 CIMP 81 NO DIRECT VERIFY
ACCELEROMZITER A PS Z PIMP 82 NO DIRECT VERIFY
ACCELEROWETER B PS 1 tINP 83 NO DIRECT VERIFY
ACCELEROMETER B RS 2 CIMP 84 NO DIRECT VERIFY
PRECESSION SERIAL COMMAND {PRECESS SEE TELEMETRY LISTINGS
CNUTAT SEE TELEMETRY LISTINGS

NUTATION SERIAL COWMAND
F Kk Rk k R ok kR SOh ok ko xRk ¥ kv PANORAMIC ATTITUDE SENSOR* ook ok ok ko ok ook sk ok oK Kok ok ook okoKok 3ok

PASPWR#1 0=0FF 1=0N DSC-28

PAS#1 POWER ON :CRU ON, 31
PAS#2 POWER ON :CRU ON, 45 PASPWR#2 0=0FF 1=0ON DSC-29
PAS SERIAL COMMAND :PAS SEE TLM LISTING

b ok K kK ok kORI KR R K Ok K R F ook K KRR POWE R SY ST BN ok ok ok ok ok ok sk 3k 3 ok sk K K ok 5 o K KKK KOk o K KOk ok ok K

B0OOST REGULATOR NC.1 ON CIMP 1 DSC CH.12 BIT 8=0

BOOST REGULATOR NO.1 OFF LIMP 2 DSC CH.12 BIT 8=t

800ST REGULATOR NU.2 ON tImP 3 DSC CH.13 BIT 8=0

BOOST REGULATOR NO.2 OFF CIMP 4 DSC CH.13 BIT 8=1
CHARGE REGULATOR NO.1 ON VINP S DSC CH.12 BIT 6=0
CHARGE REGULATOR NO.1 TR.CHG. CIMP B DSC CH.12 BIT 6=1
BATTERY NO.1 TR.CHG. HI CIMP 7 DSC CH.12 BIT 5=0
BATTERY NO.1 TR.CHG. LO (ImP 8 DSC CH.12 BIT 5=1
CHARGE REGULATOR NO.2 ON JIMP 9 DSC CH.13 BIT 6=0
CHARGE REGULATOR NOJ.2 TR.CHG. CIMP 10 DSC CH.13 BIT 6=1
BATTERY NO.2 TR.(UHG. HI ciaP i DSC CH.13 BIT 5=0
BATTERY NO.2 TR.CHG. LO VIMP 12 DSC CH.13 BIT 5=1
BATTERY & 3RD ELEC. NO.1 CN CIMP 13 DSC CH.12 gIT 7=0,BIT 1
BATTERY & 3KD ELEC. NOD.1 OFF PIME 14 DSC CH.12 BIT 7=1,BIT 1
SATTERY & 3RD ELEC. NO.2 ON (TP 18 DSC CH.13 BIT 7=0,8IT 2
BATTERY & 3RD ELEC. NO.2 OFF I 16 CSC CH.13 BIT 7=1,8IT 2=1
3KRD ELECTRODE NO.i OFF CINP 18 CSC CH.12 BIT 1=1

3RD ELECTRCDE NO.2 OFF tIMP 20 DSC CH.13 BIT 2=1
BATTERY NO.1 Uv DETECTOR ON cIMP 21 DSC cH.12 BIT 4=0
BATTERY NC.1 UV DETECTCR OFF JINP 22 DSC CH.12 BIT 4=1
BATTERY NO.2 UV DETECTOR ON CIMP 23 DSC CH.13 BIT 4=0
BATTERY N3.2 UV DETECTCGR OFF cIMP 24 DSC CH.13 BIT 4=1

+28V BUS Uy DETECYOR ON CIRP 25 DSC CH.12 BIT 2=0

+28V BUS UV DETECTOR OFF CINP 26 DSC CH.12 BIT 2=1

+28V BUS OC CETECTOR ON PINP 27 DSC CcH.12 BIT 23=0

+28V BUS OC DETECTOR OFF LMP 28 DSC CAH.12 BIT 3=1
AUTGMATIC LOAD REMOVE ODISABLE SImMP 29 DSC CH.13 BIT 3=1
AUTOMATIC LOAD REMOVE EMNABLE JIRP 30 0SC ¢H.13 BIT 3=0

SNk A KR R b Ak o ROK R AR e xR R Rk dOR R R R PY RO SY ST EM* ok ok ook ok kst ok ok ok ok ok ok ok ok o K K HOK K SHOK KKK KKK F
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v

ARM PYRO 3USS WlYH BATTERY
ARM PYRO 3USS wWiTH RATTERY
DISARNM FYRO BUSS (SA & DUST COVER):CkU

FIRE PRIMARY (INELOARD) S A
FIRE BACKUP SOLAK ARRAY PYROS

i1
72

ARM ABM FUSE WITH BATTERY #1

ARM ABM FUSE WITH BATTERY #2

DISARM ABN FUSE

IGNITE APER. BOOST MOTGCR FUSES

DEPLOY S. 1. DUST COVER

CRU

‘CRY

HE N
P INP

:CRU
:CRU
:CRU
CIMP

fIMP

ON,61

G, 64
OFF,61,64
103

104

ON, 62

ON, 63
OFF,62,83
106

105

PYROARM 1

FYROARM = 1

PYROARM = 0

NDV. OBSERVE BUSS VOLTS
(SCBUS) OR DEPLOYMENT
(SAB1=0,5AD2=0,DEPLOYED)

ABMARRN 1

ABMARM 1

ABMARM (o]

ACCELA OR ACCELB OR ABM
TEMP AS3CH19

(SCBUS OR S! OBSERV'NS)

sk ok ok ok KR A R R OR R s ok KRR R e kR ARk R kR VHIF SY ST E IV ok ok skok ok ok 30k ok ko ok K ok K ok ok ok Ok K KK KOk o0k KOk R ok X

VHF NO.1 TRANSMITTZR
VHF NO.1 TRANSMITTER
VHF NO.1 RANGING 0ON

VHF NO.1 RANGING OFF
NO.1 0D SOURCE nO.1
NDO.1 MOD SQURCE NUO.2
VHF NO.2 TRANSMITTER
VHF NO.2 TRANSMITTER
VHF NO.2 RANGING GN

VHF NO.2 RANGING OFF
NO.2 MOD SQURCE NO.1
NO.2 MGOD SQURCE NG.2

on
OFF

~(Lwu

(Dmy
oN
OFF

1)
2)

(MU 1)
(omMu 2)

CIme
VIWP
B )
CIMP
DIMP
dINP
HB
P IMP
PIMP
He SV
DIMP
D IMP

ASC1 CH.4 > 3.8 VOLT
ASC1 CH.4 < 0.1 VOLT
CBSERVE RANGING DATA
RANGING DATA LOSS
CBSZRVE TM WITH DMU 1 ON
OBSERVE T WITH DMU 2 ON
ASC1 CH.5 > 3.8 VOLT
_ASC1 CH.5 < 0.1 VOLT
OCBSERVE RANGING DATA
RANGING DATA LOSS
OBSERVE TM WITH DMU 1 ON
OBSERVE TM WITH DMU 2 ON

e K ook K ok ok K R R R R Ak ok Kok ok Ak Kk k S=BAND  SY ST ENMk kK ok ok ok 3ok s o s K ok ok ok ok ok ok R R ROKCK ROK KKK K K ok K

S—-BAND POWER RELAY A

S~BAND POWER RELAY 8
S—~-BAND SELECT 1 OR 2

POWER ANMP NO.1
PCWER AMP NO.2
POWER AMP NO.3
PUWER AMP NO.4

:CRU

:CRU
:CRU

‘CRU
:CRU
:CRU
:CRU

ON,7

ON,56
ON, 49

ON, 25
ON, 36
ON, 42
ON, 57

RELAY A AND/OR B MUST BE
CLOSED

FOR S-BAND POWER TO BE ON
ASC1 CH.2 4.0VOLT=1 ON,
CH.3 4.0v0OLT=2 ON

SBPA1 0=0FF,1=0N

SBPA2 0=0FF, 1=0N

SBFA3 0=0FF, 1=0N

SBPA4 0=0FF, 1=0ON

Rk ok ko kokkka kw4 kR kAR AR REACTION WHEEL COMMANDS % % o sk ok ok sk o o s ok ok %0k K okop s ok 3ok ok ok

PITCH WHEEL DRIVER PS 1
PITCH WHEEL DRIVER #S 2
YAW WHEEL DRIVER PS 1
YAW WHEEL DRIVER PS 2
ROLL WHEEL CRIVER PS 1
ROLL WHEEL DRIVLR PS 2
REDUN WHEEL DRIVER PS 1
RECUN WHEEL CRIVER PS5 2
WHCEL CMD D/A NO.1 PS 1
WHEEL CiD D/A NO.1 PS 2
WHEEL CMD D/A NOZ21 FS 1
WHECEL CMD D/A NO21 PS 2
+28V POWER TO wWDA-PSI

+28V PCWER TO WDA-PS2

+28V POWER TO PIFCH WHEEL DRIVER

+28V POWER

COMMAND BY SYSTEM

TO

YAw WHEEL DRIVER

CIMP
D IMP
tIMP
LI1Mp
CIMP
CImP
CIMP
C1iaP

SINP

CINP
LINP
PINP
:CRU
‘CRU
tCRU
:CRU

65
66
67
68
63
70

NO DIRECT VERIFY

NO DiRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIRECT VERIFY

NO DIKECT VERIFY

NGO DIRECT VERIFY

NO DIRECT VERIFY

NO CIRECT VERIFY

ASC2-0 <0.1V=0FF >3.0v=0
ASC2-5 <0.1V=0FF >3.0V=0
ASC2-7 >0.1V=0N

ASC2-8 >0.1V=0ON
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+24V POWER TQ RCOLi. WrEEL DRIVE R :CRU ON,A48
428V POWER TC KED WHEEL DRIVE R :CRU ON.5I
REACTION WHEEL SERIAL COLIMAND ‘Rw

Kk ARk kR ke kKRR kR kR Ak R a Atk SPIN MCDE SUN SENSOR® ® k4 ok 4 sk s ok ok de ok K R FOK K ok K ok ko

SPIN MODE SUN SENSCR ON/OFF :CKLU ON,54

kkkddn kst Ak naanx s vrkxsn bk xSCIENTIFIC INSTRUNENT s % o % sk ok 3 sk ok ok dok ko ok ok Kook ok ok ok ok

CAL LAMF PWR SUPPLY NO.1 ICRU ON,
CAL LAMP PWR SUFFLY NO.2 1CRU ON.-_
SCEM NO.4 SHORT WAVE REDUNDANT CRU 0N, 19
SCEM NO.1 LONG WAVE PRIMC (CRU ON, 24
SCEM NO.2 LONG WAVE REDUNDANT :CKkU ON, 35
SEC. MIRRIR HTR.CIRCUIT HNC.1 ICKU ON, 2
SEC MIRROR HTR CIRIUIT NO.2 ICRU ON, 47
SCEM NO.3 SHORT WAvE PUINE :CRU ON,58
PRIM MIRROR HTR CIRCUIT NO.t :CRiU ON, 23
PRIM.MIRROR HTR.CLRCUIT NG.2 :CRU ON, 34
CAMERA FOCUS AND ALIGNMENT ISTALGN
CAMERA HTR,SEC.VOLTAGE,DAC SETTING:SIHTR

UVC DAC SETTING :SIUVC
SCAN CANERA MODE CONTROL :SIMODE
SSCL SCAN PARAMETER $SCAN

COMMAND BY SYSTEM

SC
ASC

2-¢ >C.1V=
2-10 >0.1V

ON
=0

SEE TELEMETRY LISTINGS

AS2CH02<.1v=0FF,>=0ON

DsC
DSC
GSsC
DsC
£scC
NO
NO
NO
NO
NO
SEE
SEE
SEE
SEE
SEE

30 1=0N
51 1=0N
27 1=CN
24  1=0N
25 1=0N
DIRECT VER
DIRECT VER

OIRECT VER
DIRECT VER
DIRECT VER
TELEMETRY
TELEMETRY
TELEMETRY
TELEMETRY
TELEMETRY

0=0FF

0=0FF

0=0FF

0=0FF

0=0FF

IFY

IFY

IFY

IFY

IFY
LISTINGS
LISTINGS
LISTINGS
LISTINGS
LISTINGS
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BIT RATE=1.25KB/SEC
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JUNE 1,

16 BITS SYNC CODE

HEX(FAF320)
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DMU

Frmm e ——— 4 —————
1 4wORD GO(2LSB) ) WORD 61
________ PR
FRAME COUNT { SFACECRAF
00 i CLOCK
i 8 MSB'S
________ fm e ———
FRAME COUNT 'VARIABLE
01 PREMORY
{READOUT
________ fom e —
1 STATUS
10 iREGISTER
1517S 1-8

FRAME COUNT | VARIABLE

11 | MEMORY
| READOUT

po - Fomm - +
| WORD 62 | WORD 63 |
B e ettt Fom +
TISPACECRAFT!SPACECRAFT]
! CLOCK ! CLOCK H
{BITS 9-16 | 8 L3SB'S |
S o i o +
VINDIRECT !EXECUTE i
'ADDRESS ' ADDRESS .
IREGISTER#* | READOUT '
B e Fommm——— it
ISTATUS VSTATUS E

1

'REGISTER |REGISTER
IBITS 9-18 !BITS 17-24|

D e fomm +

IDMU STATUS | DMU STATUS]
IREGISTER {REGISTER |
IBITS 1-8 !BITS 9-16 |

** INDIRECT ADDRESS REGISTERS ARE 4 BITS EACH CONTAINED IN wORD 62

AT FRAME COUNT 01.

SPACECRAFT CLOCK IS A
MAXIMUM COUNT IS 79.

THE EXECUTE ADDRESS
DATA WOULD BE USED TO
TIME SHARING WITH 0OBC
FRAMES.

TELEMETRY — STATUS GRCUP

REGISTER 2 IN LEFT

24 BIT REGISTER.
536 DAYS

4 BITS.

EACH BIT IS WORTH 0.4088

SECONDS.

REFERS 70 THE DATA MULTIPLEXER EXECUTION ADDRESS. THIS
CHECK VAM EXECUTION, FRAME LENGTH ERRORS,

AND GROUND TELEMET

RY. COMPLETE CYCLE EVER

AND PROPER
Y 1024 MINOR

JUNE 1, '1979
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(2) (8) (8) (2) (4) (& (8) (1) (8)

fom—m FrE T —— s i + P B e e e e ik + pom——————— Fomm +

VWORDBO(2L5E) | WORD 32 WORD 63 'WRDB0 (2LSB|WORD 62 !WORD 63] {WRDGO(LSB|WORD 61}
OXXXXXX11 ' TDwU P TOMU P XXXXXX01  JTIA2 TIA1}EXUADD | IOXXXXXXX1] TVAM |
i S e e b Sl S S * S e R SR e R + P — o e +
1 9 16 1 S 9 16 1 8
MNEUMONIC BIT NO. FUNCTION
TDMU 1 NOT USED
2 0=C¥CLE T/M VAN, LOApD OBC VAM
1=CYCLE JBC VA, LOAD T/M vaM
3 0=REDUNDANT CLOCK
1=/A LN CLOCK
4q 0=ADDRESS SINGLE FORMAT
1=ADDRESS ALTERNAT FORMATS(NOT USED)
(TCFMT) 5-5% COMFUTER FORMAT 0=DIRECT 2=0BC VAM
1=NOP 3=ROM
(TFORMAT) 7 TELEMATRY FORMAT (LERIVED '1A' ETC) 0=VAM 1=ROM
8—9x TELEMETRY DATA SELECTED 0=1A 2=18
1=2A 3=28
(TBITRATE) 10 0=zLOCK CODE (DERIVED '1.25KB' ETC)
1=CONVOLUT IONAL (CODED)
11~-13+% MULTIFLEX RATIO 0=ALL TLM 4= 8:1
1=1:1 5=16:1
D | 6=32:1 i
3=4:1
14-1€* TRANSFER RATIO 0=80 KB 3=10 K8
) 1=40 KB 4= 5 KB
2=20 KB 5=2.5K8B
TIA¥2 1-4« INDIRZCT ADDR#SS REGISTER 2
TIA#1 S5-8+ (NDIRECT ADDKESS REGISTER 1
EXUADD 9~-16* EXECUTION ADDRESS GROUND TELEMETRY. ARRAY BY 128
COMADD EXECUTION ADDRESS 0OBC TELEWETRY. ARRAY BY 128
REQUIRES 4 MAJOR (1024 MINOR) FRAMES TO COMPLETE.
TVAM 1-8 WORD 60=000C0001 VAM WORD 0 ARRAY BY 128
WORD €0=00000011 VAM WORD 127
WORD 60=00000101 VAM WGRD 126

WORD 6O0=11111111 VAM WOROD 1 o e i
* LEAST SIGNIFICANT BIT.

o S B R o S e L P St o e e o 8 i e B o 5 e e S S e +
| SB#8 DATSYSt DATA SYSTEM i ON/OFF ! AMC-0 ASCH :
! SB#19 DATSYS2 DATA SYSTE'i 2 ON/OFF \ AMC~6 ASC2 1
I S84 VAIMPAR VAl PARITY ! AMC-14 ASC3 !
| AMC-2 DMURAD DMU RADIAYION MONITOR | AMC-2 ATEST TEST IMPUT :
i AMC-5 OCMUCAL ity 2/D CChV CAL(RAMP) ! Asci-8 DATA SYSTEM 2.5V CAL !
| AMC-7 DLiUR DMU A/D CONY REIMAINDER { ASC1-25 DATA SYSTEM TEMP !
| AMC-9 CAL2P5 DMU 2.5V CAL ! ASC1-31 MiSSION ADAPT MODULE TEMP ‘
! AMC-13 CAL2M DMU 2.5V CAL AT 2 MEG i ASC1-9 SIGNAL GROUND !
sttt e o e e e e T e e +
! COMMAND DECGDER ! !
! SB#13 CDATAT1 DEC 1 DATA PRESENT1=DP | sB#21 CMDEC2 DEC 2 ON/OFF . 1=0N !
! SB#14 CADDI1 DEC 1 NOT ADDRESS 1=NA i ASCi1-0 DEC 1 +10V .
{ SB#15 CPARI DEC 1 NOT PARITY 1=NP | ASC1-1 DEC 1 —10V :
| SB#16 CDATA2 DEC 2 DATA FRESENT1=DP | ASC1-16 DEC #1/2 TEMP !
! SB#17 CACD2 DEC 2 NOT ADCRESS 1=NA ! ASC1-35 DEC 2 +10V !
! SB#18 CPAR2 DEC 2 NOT PARITY 1=Dp | ASC2-63 DEC 2 -10V !
| SB#20 CMDECH DEC 1 ON/CFF 1=0N ! s
{ DMC-0 CTRI1 CMD CYR ND 1 | DMC-i134 CTR2 CMD CTR NO 2 !
o e et e 8 e i 2 i R e e e o e e e e - +

DEC/DMU/VAMTLM - STATUS CMD REG-VARIABLE ADDRESS MEMGORY~INDIRECT ADD. JUNE 1, 1979 PAGE 41



+
VWORDE0(2LSB)

] .
E XXXXXX10 E
e it Fmmm s +
1 24
MNENMINIC BIT NO. FUNCTION STATUS
VAMPAR 1 VARIABLE ADDRESS MEMORY PARITY 1=ERROR
SEPSWI1 2 3RD srAGE SEPARATION Sw.NO.1 1=SEPARATED
SEPSW2 3 3RD STAGE SEPARATION SW.NO.2 - 1=SEPARATED
SAD1 4 SOLAR ARRAY NO.1 DEPLOYED 0=DEPLOYED, 1=FOLDED
SAD2 5 SOLAR ARRAY NO.2 DEPLOYED 0=DEPLOYED, 1=FOLDED
SSOPEN 5 SI SUNSHUTTER OPEN 6=0,7=0
SSCLAS 7 ST SUNSHUTTER CLOSE 6=1,7=1
(SUNSHTR) 6-7 SLEW 6=1,7=0
BAD  6=0,7=1
DATSYS1 8 DATA SYSTEM NO.1 ON/OFF 1=0N
SBPA1 9 S-BAND PWR.AMP 1 ON/OFF 1=0N
SBPA2 10 S—-BAND PWR.AMP 2 ON/OFF 1=0N
SBPA3 11 S-BAND PWR.AMP 3 ON/OFF 1=0N
SBPA4 12 *  S—-BAND PWR.AMP 4 ON/OFF 1=0N
CDATA1 13 COMMAND DECODER 1 DATA PRESENT 1=DP
CADD1 14 COMMAND DECODER 1 NOT ADDRESS 1=NA
CPAR1 15 COMMAND DECODER 1 NOT PARITY 1=NP
CDATA2 16 COMMAND DECODER 2 DATA PRESENT 1=DP
CADD2 17 COMMAND DECODER 2 NOT ADDRESS 1=NA
CPAR2 18 COMMAND DECODER 2 NOT PARITY 1=NP
DATSYS2 19 DATA SYSTEM NO.2 ON/OFF 1=0N
CMDEC1 20 COMIMAND DECODER 1 ON/OFF 1=0N
CMDEC2 21 COMMAND DECODER 2 ON/OFF 1=0N
EVD1 22 ENGINE VALVE DRIVER 1 ON/OFF 1=0N
EVD2 23 ENGINE VALVE DRIVER 2 ON/OFF 1=0N
24 SPARE

SB TELEMETRY — STATUS B1T3 JUNE 1, 1979 PAGE 42



« IN OBC FORMAT-WORD GATE IS SENT TO IRA (INTERROGATE PULSE)

AMC

CHANNEL

HWN =0

wm

= O @

11

MNEMDIIC
ASUBI
SCI
ATEST
DMURAD
SPECVI1

DMUCAL

SPECV3

DMUR

ASUB2
CAL2PS
SPECV2

sca8v

SPECVA4

CAL2M

ASUB3
PITCHCM
SCBUS

YAWCM
ACCELA
TRRATI1
TPRAT1
TYRAT1
EMUX1
CSSPE
TRRAT2
ROLLCIA
ACCELVL

TPRATZ2
ACCELB
TYRAT2
EMUX2
CSSRE

FUNCTION

SU3 CCiw ND.1(64)

S/C SWITCHED LOAD CURRENT
TEST INPUT

OMU RADIATION MONITOR
SPECTROGRAPH CAMERA NO.1
VIDEO(LONG WAVE LENGTH
PRIME)

DMU-A/D CONVERTER CAL.
(RANP)

SPECTROGRAPH CAMERA NO.3
VIDEO(SHORT WAVE LENGTH
PRINLE)

C#MU A/D CONVERSION
REMAINDER

SUB COM NO.2{(64)
DATAPLEXER 2.5V CAL
SPECTROGRAPH CAMLCRA NO.2
VIREO(LONG WAVE LENGTH
REDUNDANT)

S/C +22V 8US VOLTAGE

(0 TO 20vV)

SPECTROGRAPH CAMERA NO.4
VIDEO({SHORT WAVE LENGTH
RECUNDANT)

DATAPLEXER 2.5V CAL AT

2 MEG

SUBCOM NO.3 (32)

PITCH WHEEL CHD. (C&4)
S/C +28V BUS VOLTAGE

(27 TO 29V)

YA WHEEL CMD.(C&M)
ACCELEROMETER A

ROLL RATE 1

PITCH RATE 1

YAW RATE 1

EXPERIMENT ANALOG HUX 1
CSS PiTCii ERROR (C&M)
ROLL RATE 2

ROLL WHEEL CMD. (C&M)
COMPENSATED ACCEiL.ERATION
LEVEL

PITCH RATE 2
ACCELEROMETER B

YAw RATE 2

EXFERIMENT ANALOG MUX 2
CSS ROLL ERROR (C&M)

TELEMEYRY — ANALOG A2 IN COM

WD.GATE
YES

NO

YES

NO

YES

NO

YES

NO
YES

YES

NO
NO*

YES
NO

JUNE 1,

1979
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CHAN

CONGUIDWN—=-O

*x=MAM/FFF

FUNCTION

CwiD DECODER #1 -r10V

CMD DECODER #1 —10V

S-BAND XMTR #1 +16V

S~BAND XMTR #2 +16V

VHF SYS #1 +12V

VHF SYS #2 +12

VHF REC #1 AGC

VHF REC #2 AGC

DATA SYSTEM 2.5V CALIBRATE
SIGNAL GROUND

BATTERY #1 VOLTAGE

SATTERY #1 CHARGE CURRENT
BATTERY #1 DISCHARGE CURRENT
BATTERY #1 3R LULECTRODE VGLTS
BATTERY #2 VOLTAGE

BATTERY #2 CHARGE CURRENT
**CMD DECODER #1/2 TEWMP
S~BAND XMTR #i 1:MP

S-BAND XMTR #2 TEMP

*+IRA COMMON ELECTRONICS TEMP
««E/V DRIVER #1/2 TEP
POWER MODULE #1 TEMP

POWER MODULE #2 TEMP

VHF XMTR #1 TEMP

VHF XMTR #2 TEWMP

DATA SYSTEM TEMP

*+x0BC CONVERTER #1/2 TEMP
++*0BC PROCESSOR #1/2 TEMP
**0BC MEMORY #0/2 TEMP
BATTERY #1 TEMP

BATTERY #2 TEMP

MISSION ADAPTER MUDULE TEMP

MVIA=READOUT FROM DATA SYSTEM i1

FFF=READOUT FROM DATA SYSTEM #2 ’
+¥x SOLAR ARRAY TEMPERATURES ARE 5LB COMUTATED AND STORED IN TSA(1)-TSA(8).

ORDER MARKED BY GND FOLLOWED C-30V BUS VOLTS THEN & SOLAR ARRAY TEMPS.

ALL OTHER ASC1 TELEMETRY IS AVAILABLE 70 CCIL AS AS1CHXX WHERE XX=CHANNEL.

ALL OTHER ASC1 TELEMETRY IS AVAILABLE TO PCL AS ASUB1(XX) OR AS1C(XX).

ASC1

TELEMETRY — ANALOGC SUBCOM NO. 1

FUNCTION

BATTERY #2 DISCHARGE CURRENT
BATTERY #2 3RD ELECTRODE VOLTS
+28V BUSS VOLTAGE (27-29V)

CMD DECODER #2 +10V.

ESSEMTIAL LOAD CURRENT

DUMP #2 CURRENT

DUMF #1 CURRENT

SOLAR ARRAY #1 CURRENT

SOLAR ARRAY #2 CURRENT
++*SOLAR ARRAY TEMP(COMUTATED)
HYDRAZINE PRESSURE TANKS C & G
HYDRAZINE PRESSURE TANKS B & F
HYDRAZINE PRESSURE TANKS O & H
HYDRAZINE CAT BED #1 TEMP
HYDRAZINE CAT BED #2 TEMP
HYDRAZINE CAT BED #3 TEMP
HYDRAZINE CAT BED #4 TEMP
HYDRAZINE CAT BED #5 TEMP
HYDRAZINE CAT BED #6 TEMP
HYDRAZINE CAT BED #7 TEMP
HYDRAZINE CAT BED #8 TEMP
HYDRAZINE CAT BED #9 TEMP
HYDRAZINE CAT BED #10 TEMP
HYDRAZINE CAT BED #11 TEMP
HYDRAZINE CAT BED #12 TEMP
FINE SUN SENSOR NO 1 ATA

WDA PS #1 +5V

FINE SUN SENSOR #1 +5V

FINE SUN SENSOR #2 +5V

S1 CAL PS#1 HV CURRENT MONITOR
FOCUS MECH.POSITION -(EXTEND)

FOCUS MECH.POSITION +{RETRACT)

JUNE 1, 1979
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CHAN

!DCD_\IO)U'IA(:JI\)—‘O

*xx=NMM/FEF

FUNCTION

WBA P.S. #1 +10V

FLUX PARTICLE MONITOR

SI C&L P2.S.22hi¥ CURREMTMONITOR
OBC #1 CONVERIER

WDA P.S. #2 +5V

wDa P.S. #2 +10V

*xWDA P.S. #1/2 TEMP
PITCHWHEEL DRIVERMOTOR VOLTAGE
YAW WHIEL DRIVER-MOTOK ¥OLTAGE
ROLL WAEEL DRIVERMOTOR VOLTAGE
REDU YAHEEL DRIVERMOTCR VOLTAGE
PITCH WHEEL CRIVER-TACH

YAW WHEEL DRIVER-TACH

ROLL WHEEL DRIVER-TACH

REDU WHEEL DrRIVER-TACH
xxPITCH/ROLL DRIVER TEMF
**HYDRAZINE TANK B/TAMK H TEMP
**HYDRAZINE TANK G/TeNK C TEMP
#+*«HYDRAZINE TANK D/TANK F TEMP
HYDRAZIMNE =Z LINE TEMP

*¥HYDR LTE 6 VA/LTE 4 VA TEMP
HYDRAZINE +2 LINE TEZmP

#*HYDR LTE 10 VA/LTE 12VA TEMP
**HYDR LV i183/2&6 MOUNT TEMP
*4HYDR D SECT LN/FED VA 3 TEM?
#+*HYDR LTE 7 VA/LTE 3 VA TEMP
**HYDR HTE 2 VA/HTE 8 VA TEMP
*xHYDR LTE 1 VA/LTE 9 VA TEMP
#%HYDR +Y REM/-Y REWM TEMP
+4HYDR -Y REM/+Y REM STRUTTEMP
IRA SENSOR TEMP

*+EEA CUNVERTER #1/2 TEMP

MAM=READOUT FROM DATA SYSTEM NO.
FFF=READQOUT FROM DATA SYSTEM hNO. 2

FUNCTION

+¥YAW DRIVER/REDU DRIVER TEMP
++PITCH/ROLL DRIVER PHASE A
#*YAW/RED DRIVER PHASE A
CEA PITCH WHEEL CMD-1

CEA PITCH WHEEL CMmD-2

CEA YAW WHEEL CMD-1

CEA YAW WHEEL CMD-2

CEA ROLL WHEEL CiiD~1

CEA ROLL WHEEL CMD-2

CEA REDUNDANT WHEEL CMD-1
CEA REDUNDANT WHEEL CMD-2
GYRO #1 MOTOR CURRENT

GYRO #1 TEMP

GYRO #2 MOTOR CURKENT

GYRO #2 TEMP

GYRE #3 MOTOR CURRENT

CYRO #3 TEMP

" GYRO #4 MOTOR CURRENT

GYRO #4 TEMP

GYRO #5 MOTOR CURRENT
GYRO #5 TEMP

GYRO #6 MOTOR CURRENT
GYRO #6 TEMP

OBC #2 CONVERTER

EEA CONVERTER #1 +12V

EEA CONVERTER #1 +5V

EEA CONVERTER #2 +12

EEA CONVERTER #2 +5V
*+EEA CONVERTER #1/2 +15V
**EEA CONVERTER #1/2 -15V
**EEA CONVERTER #1/2 +8Y
CMD.DECODER #2 —10V

ALL ASC2 TELEMETRY IS AVAILABLE TO CCIL AS AS2CHXX WHERE XX=CHANNEL.

ALL ASC2 TELEMETRY IS AVAILABLE TO PCL AS ASUB2(XX) OR AS2C(XX).

ASC2

TELEMETRY — ANALOC SuBCOM »G .2

JUNE 1, 1979
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COoONOUMDWNO—=O

*» MMM/ FFF
MMM=READOUT FRCM DATA
FFF=READOUT FROM DATA

ALL ASC3 TELEMETRY IS KNOWN
ALL ASC3 TELEMETRY IS KNOWN

ASC3 TELEMETRY — ANALOG SUBCOM NO.2

IXA PL7CH RATE NO. 1

IKA PITZH RATE NO.2

IhA YA% TIATE NO.1

IRA Y&l RATE NO.2

IRA ROLL RATE NO.1

IRA RCLL RATE NO.2

GYRO NO.1 RATE

GYRO MG.2 RATE

GYRO NO.3 RATE

GYRO 0.4 RATE

GYRD NO.5 RATE

GYRO NO.B6 RATE

S—-UAND PQUER ANP.TEWP.

FINE SUN SENSOR NO 2 ATA

FINF ERROR SENSOR NO.1 TEMF.

FINE ERRCR SENSOR NO.2 TEMP.
4P {TCH WHEZL/ROLL WHEEL TEMP.
#2YAW WHEEL/RED WHELL TEMP.
##FINE SUN SENSOR 1/SPIN MCDE SUN SENSOR TEMP.

APOGEE BOOST MOTOR TEMP.

SI SECOMDARY MIRROR TEWP.-MIRRCR

S1 SECONULARY MIRROR TEMP.-FOCUS DRIVE

SI PRIMARY MIRROR —~LOCATION 1 TEMP.+Y

&1 PRIMARY MIRROR ~LOCATION 2 TEMP.-Y
#**TELESCOPE TUBE -STA.133,+4Z/-2 AXIS TEMP.
*«TELESCOPE TUBE -STA.92,+2/-Z AXIS TEMP.

PAS SENSOR 1 TEMP.

PAS SENSOR 2 TEWNP. .
#+ TEMP.CAMERA DECK (NEAR LONGWAVE PRIME/NEAR LONGWAVE RED)
#x TEIMP.CAMERA DECK {(NEAR SHORTWAVE PRIME/NEAR SHORTWAVE RED)
*xTEMP.CAMERA DECK (NEAR FES 1/TEMP ACQUISITION DECK)
+%SPECTROGRAPH COVER TEMP AT STRONG RING +Z/-2

SYSTEM NOJ.1
SYSTEM nO.2

TO CCIL AS AS3CHXX WHERE XX=CHANNEL.
TO FCL AS ASUB3(XX) OR AS3C(XX).

JUNE 1, 1979
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H

CONOUDHLWOUN—-OO

CHAN i FUNCTION

AN FUNCTION
CAMERA NO.1 UVC EHT STATUS 32 CAMERA N0.3 LINE STATUS
CAMERA NO.1 SEC EHT &TaTUS 33 CAMERA NO.3 FRAME STATUS
CAMERA NO.1 G-4 STATUS 34 CAMERA NO.3 FCCUS STATUS
CAMERA NO.1 TARGET £{AS STATUS 35 CAMERA NO.3 G-2 STATUS
CAMERA NO.1 G-1 STATUS 36 CAMERA NO.3 G-3 STATUS
CAMERA NO.1 HEATER CURRENT STATUS 37 CAMERA NO.3 X-ALUGNMENT STATUS
CANMERA NO.1 LINE STATUS . 38 CAMERA NO.3 Y-ALUGNMENT STATUS
CAMERA NO.1 FRAME STATUS 39 CAMERA NO.4 UVC EHT STATUS
CAKMERA NO.1 FQCUS STATUS 40 CAMERA NO.4 SEC EHT STATUS
CAMERA NO.1 G-2 STATUS 41 CAMERA NO.4 G-4 STATUS
CAMERA NO.1 G-3 STATUS 42 CAMERA NO.4 TARGET BIAS STATUS
CAMERA NO.1 X-ALIGHMERNT STATUS 43 CAMERA NO.4 G-1 STATUS
CAMERA NO.1 Y-ALIGNMENT STATUS 44 CAMERA NO.4 HEATER CURRENT STATUS
CAMERA ND.2 UVC EHT STATUS 45 CAMERA NO.4 LINE STATUS
CAMERA NO.2 SEC EHT STATUS 48 CAMERA NO.4 FRAME STATUS
CAMERA NO.2 G-4 STATUS 47 CAMERA NO.4 FOCUS STATUS
CAMERA NO.2 TARGET ©I~.S STATUS 48 CAVERA NO.4 G-2 STATUS
CAMERA NO.2 G-1 STATUS 49 - CAMERA N0O.4 G-3 STATUS
CAMERA NO.2 HEATER CURRENT STATUS 50 CAMERA NO.4 X-ALIGNMENT STATUS
CAMERA NO.2 LINE STATUS. : 51 CAMERA NO.4 Y-ALIGNMENT STATUS
CAMERA NO.2 FRAME STATUS 52 Lwp DEFLN COIL TEMP
CAMERA NQO.2 FOCUS STATUS 53 Lwp HEAD AMP/SEC EHT TEMP
CAMERA NO.2 G-2 STATUS 54 Lwp FRAME DAC/LINE DAC TEMP
CAMERA NO.2 G-3 STATUS 55 LWwR DEFLN COIL TEMP
CAMERA NO.2 X—ALIGNMENT STATUS ’ 56 LwR HEAD AMP/SEC EHT TEMP
CAKMERA NO.2 Y-ALIGNMENT STATUS 57 LWR FRAME DAC/LINE DAC TE#MP
CAMERA NO.3 UVC EHT STATUS 58 swp DEFLN COIL TEMP
CAMERA NO.3 SEC EHT STATUS 59 : Swp HEAD AMP/SEC EHT TEMP
CAMERA NO.3 G-4 STATUS 60 SWwp FRAME DAC/LINE DAC TEMP
CAMERA NO.3 TARGET BIAS 61 SWR DEFLN COIL TEMP
CAMERA NO.3 G-1 STATUS 62 SWR HEAD AMP/SEC EHT TEMP
CAMERA NO.3 HEATER CURRENT STATUS 63 SwR FRAME DAC/LINE DAC TEMP
CAMERA NO.1=1.ONG WAVELENGiH PRIME
CAMERA NO.2=LONG WAVELENGTH REDUNDANT
CAMERA NO.3=SHORT WAVELENGTH PRIME
CAMERA NO.4=SHORT WAVELENGTH REDUNDANT o
NOTE: THIS PAGE DOCUNENTS ESC1 AND ESC2. THE THERMISTERS ON CHANNELS 52-63

ARE DIFFERENT IN EACH

ESC. (ESC1/ESCR)

ALL ESC TELEMETRY IS KNOWN TO CCIL AS ESYCHXX WHERE Y=SUBCOM#,XX=CHANNEL.
ALL ESC TELEMETRY IS KNOWN TO PCL AS EMUXY(XX) OR EMUXYC(XX).

ESC TELEMETRY - EXPERIMENT SUBCOM (ESC) JUNE 1, 1979
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GATEW MNEMCNIC
o] CTR1
1 PASP1
2 DTEST
3 FESD1
4 CAMS1
5 SMSP
6 CAIMS3
7 PASD1
8 DIG3
9 PASD2
10 CAMS2
11 SMSSEA
12 CANMSY
13 FESD2
14 CTR2
15 GYRO1
16 0BC1
17 0OBCMD1
18 DIG18
i9 DSuB
20 GYRO3
21 cIG21
22 DIG22
23 GYROS
24 DIG24
25 GBC2
28 08CmMD2
27 GYRO2
28 DIG28
29 GYRO4
30 DiG30
31 GYRO8&

4% NMM/FFE

FUNCTIOM
CONMAND EXECUT 10N COUNTER NG. 1
*+PAS 1C. 1/2 SUN PULSE
TEST INFUT
FINE ERROR SENSOR 1.
SPECTRCGRAPH CARMERA NO.1 POSITION
AND STATUS (LONG WAVE LENGTH PRIME)
SPIN {4ULE SUN SENSOR - SUN PULSE
SPECTROGRAFH CAMERA NO.3 PGSITION
AND STATUS (SHORT WAVE LENGTH PRIME)
S2AS NC. 1 DATA
SPARE
PAS NO. 2 DATA
SPECTRUGRAPH CAMERA NO.2 POSITICN
AND STATUS (LONG WAVE LEN. REDUNDANT)
gPIN MNDE SUN SENSOR ELEVATION ANGLE
SPECTRUCKRAPH CAMERA NO.4 FCSITION
AND STATUS(SHORT WAVE LEN. REDUNDANT)
FINE E£RRCR SENSOR 2.
COMMANDG EXECUTION COUNTER ™MO. 2
GYRO iND. 1 ’
0BC NO. 1 DATA
0BC NO. 1 MEMCRY DUMP
SPARE
DIGITAL SUBCCM
GYRO NO. 3 DATA
SPARE
SPARE
GYRO NGO. 5 DATA
SPARE
0BC NO. 2 DATA
0BC NO. 2 MENORY DUMP
GYRO NO. 2 DATA
SPARE
GYRO NO. 4 DATA
SPARE
GYRO NO. © DATA

MMM - READOUT FROM DATA SYSTEM NO.
FFF - READOUT FROM DATA SYSTEM NO. 2
W.G. = WORD GATE

I.A. = INDIRECT ADDRESS

\ pMcC TELEMETRY - DIGITAL MAIN COWM

BITS/W.G.

JUNE 1,

1979
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DsC

CHANNEL MNEUMONIC
0 IRADATAH I
1 IRADATA2
2 FSSDAT#1
3 FSSDAT#2
4 EV1
5 EV2
6 TRWMOD# 1
7 TRWMOD#2
8 TCH
9 CRUPWR# 1
10 CPUPWR#2
i HYDHTR
12 PWRSTA#1
13 PWRSTAZ2
14 FESSP#1
15 FESSP#2
16 MECHDATA
17 EEAOVL
18 OECUB#1
19 osCcLB#1
20 08CUB#2
21 oBCLB#2
22 ABMARM
23 PYROARM

24 ca28vdi
25 C28V#2

26 c28V4#3
27 cagv#4
28 PASPUWRA#1
29 FASPWRA2
30 TLAMP#1
31 TLAMP#2

TELEMETRY - DIGITAL SU3COM

FUNCTION

IRA
IRA

STATUS NG 1
STATUS KC 2

FINE SUN SENSCR 1 DATA
FINE SUN SENSCR 2 DATA

CE:\

CEa-
CEA-

CEA-

CEA-COMPENSATION & MIXING STATUS

CPU
Cru

HYDRAZINE-HEATER/TM RELAY STATUS

STA
STA
FES
FES
EEA
ECA

~HYDRAZINE EVY CMD STATUS 1

HYDRAZINE EV CMD STATUS 2
WHEEL MODE STATUS 1
WHEEL MODE STATUS 2

1 ON/OFF
2 ON/OFF

us 1
us 2
1 STAR PRESENCE FLAG
2 STAR PRESENCE FLAG

MECHANISI ELECTRONICS STATUS2

LOW VOLTAGE OVERLOAD FLAG

LPPER BUS CONVERTER 1 ON/OFF
LOWER BUS CONVERTER 1 ON/OFF
UPPER BUS CONVERTER 2 ON/OFF
LOWER BUS CONVERTER 2 ON/OFF
APOGEE BOOST MOTOR ARM RELAY
SOLAR ARRAY/SI COVER ARM RELAY

LvP
LWR
Swp
SWR
PAS
PAS
CAL
CAL

CAM 1 +28V GN/OFF

CAM 2 +28V ON/OFF

CAM 3 +28Y ON/OFF

CAM 4 +28Vv OM/OFF

1 ON/OFF .

2 ON/QFF

PS 1 TUNGSTEN LAMPS ON/OFF
PS 2 TUNGSTEN LAMPS ON/OFF

BITS

32
32

32
24

[
D

OCODOODOOOODROODOODODDOOODOODERO®ODODD

SYSTEM

ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
o8C
o8C
ACS

JUNE 1,

1979
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VORD GATE

DSsC



PWR

DSC-12 GIl FUNCTION

PWRSTRA T 1-8
(PS3EY1) 1 330 t©LECTRODE 0=0N 1=0FF
(PSUVBUS) 2 U.v., WAIN 8US DETECTOR ) 0=0N 1=0FF
(PSOVCD) 2 OVER CURRENT DETECTCR 0=0N 1=0FF
(PSUBAT#1) 4  U.v. BAT NO.1 0=0N 1=0FF
(FSTCHG#1) 5  TRICKLE CHARGER NO.1 0=HI 1=L0
(PSBCHG#1) €  BATTERY CHARGER NO.1 0=9N 1=0FF(TRICKLE)
(PS8AT#1) 7  BATTERY NO.1 . 0=0N 1=0FF

(PSBCONAt) 8  EBOOST CONVERTER NO.1 0=ENABLE 1=DISABLE

DSC-13 BIT FUMCTION

PWRSTA#2 1-8
(PSALRSIG) 1 AUTO LOAD REMOVAL SIGNAL  0=0FF 1
(PS3EV2) 2  3xD ELECTRODE VCLTAGE NO 2 0=0N 1=0FF
(PSALRST) 3  AUTU LOAD REMOVAL STATUS 0=ENABLE 1=DISABLE
(PSUBAT#2) 4 U.v. DAT NO.2 0=0N 1=0FF
(PSTCHG#Z) 5 TRICKLE CHARGER NO.2 0=HI 1=L0
(FSECHG#2) €  BATTLRY CHARGER NO.2 0=0N 1=0FF(TRICKLE)
(PS3ATH2) 7 BATTERY NO.2 , 0=0N 1=0FF

(PSBCON#2) 8  EDOST CONVERTER NO.2 0=EMNABLE 1=DISABLE

AMC~1 5CI S/C SWITCHED LOAD CURRENT

AMC-11 SC28V  +28V BUS VOLTAGE (5-30V)

AMC-1G6 SCBUS +28V BUS VOLTAGE (27—29V)

ASC1-9 SIGNAL GROUND

ASC1-10 BEATTERY NO 1 VOLYAGE

ASC1-11 BATTERY NO 1 CHARG CURRENT

ASC1-12 BATTERY NO 1 DISCHARGE CURRENT

ASC1-13 BATTERY NO 1 3RD ELECTRODE VOLTAGE

ASCi~14 BATTERY NO 2 VOLTAGE

ASC1-15 BATTERY NO 2 CHARGE CURRENT

ASC1-21 POYER MODULE NO 1 TEMP

ASC1-22 POWER WMODULE NO 2 TEMP

ASC1-29 BATTERY NO 1 TENF

ASC1-30 BATTERY NO 2 TEMP

ASC1-32 BATTERY NO 2 DISCHARGE CURRENT

ASC1-33 BATTERY NO 2 3RD ELECTRODE VOLTAGE

ASC1-33 +287 LUS VOLTAGE (27-29V)

ASC1-36 ESSENTIAL LOAD CURRENT

ASC1-37 DUNMP 2 CURPENT

ASC1-38 DURKP 1 CURRENT

ASC1-39 SOLAR ARRAY NO 1 CURRENT

ASC1-40 SOLAR ARRAY NO 2 CURRENT

ASC1-41 TSA SOLAR ARRAY TEMP (SUBCOMUTATED~BUSV~SGND-TSA(3)=—=-- TSA(8))

TELEMETRY = POWER SYSTE{S STATUS JUNE 1, 1979
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RF

RF SBAND SE#9
SE#10
SBa1Y
SB#12
ASC1-2
ASC1-3
ASCI1-17
ASC1-18
ASC3-i2

RF VHF ASCi1-4
ASC1—5H
ASC1-86
ASC1-7
ASC1-23
ASC1-24

ACCELEROMETER
AMC-18
AMC-26
AMC-28

PYRO/SPECIAL

SB#2
S8#3
Sb#4
SB#S
ASC3-19
DSC-22
DSC-23

TELEMETRY -~ S-BAND-VKF

SBPAY
SBPAZ
SBPA3
SBPA4

LCCELA
ACCELVL
ACCELE

SEPSWI
SEPSW2
SAD1
SAD2

FOWER AMP 1 ON/OFF
FOWER AWMP 2 ON/OFF
PO4ER .AMP 3 UN/OFF
FOWER AMP 4 OM/OFF

SBAND XMTR 1 +16V
SBAND XMiR 2 +16V
SBAND XmIR 1 TEMP
SBAND XMTR 2 TEMP
SBAND PWR AMP TEMP

VHF 1 +12V

VHF 2 +12V

VHF REC 1 AGC
VHF REC 2 AGC
VHF XMTR 1 TEMP
VHF XMTR 2 TEMP

ACCELEROMETER A
COMPENSATED ACCELERATION LEVEL
ACCELERUMETER B

3RD STAGE SEPARATION SWITCH NO.
3RD STAGE SEPARATION SWITCH NO.

SOLAR ARRAY NO 1 DEPLOYED
SOLAR ARRAY NJO 2 DEPLOYED

"APOGEE B00OST MOTOR TEMP

APOGEE BOOST MOTOR ARM RELAY
SOLAR ARRAY/SI CGVER ARM RELAY

..... ACCELEROMETER.....PYRO/SPECIAL

1
2

JUNE 1,

1979
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http:PO~ER.AM

0BC TELERETRY

56 BIT REGISTER:  OBC 1 DMC - 16 OBC 2 DMC - 25

FRAME [MSB WORD 1| WORD 2 WORD 3 WORD 4 WORD 5 WORD 6
0 ERRF1 ERRF2 ERRF3 ERRF4 ERRFS ERRF6
1 ONOFF W ONOFF W ONOFFW OSTAT 0STAT OSTAT
2 GCTRT GCTR? DMUCOM DMUCOM BADSCTR BITRATE
3 | OBCDATAY | OBCDATA1 |OBCDATA1/2 | OBCDATAZ | OBCDATA2 DIAOCTR
a OBCOATA3 | OBCDATA3 |OBCDATA3/4 | OBCDATA4 | OBCDATA4 MEMYCTR
5 | OBCDATAS | OBCDATAS |OBCDATAS/6 | OBCDATA6 | OBCDATAG
3 HDOVER 1 HDOVERT HDOVER1 HDOVER1 HDOVER?Z HDOVER?Z
7 HDOVER2 HDOVER2 HDOVER3 HDOVER3 HDOVER3 HDOVER3
8 AE1 AE1 AE1 AE2 AE2 AE?2
9 BE TACHD BETACMD FSS1 FSS1 FSS1 FSS1
10 AB1 AB1 AB1 AB2 AB2 AB2
1 AB3 AB3 AB3 ABGT ABG 1 ABG1
12 ABG2 ABG2 ABG2 ABG3 ABG3 ABG3
13 RB1 RB1 RB2 RB2 RB3 RB3
14 BT1 BT1 BT2 BT2 BT3 BT3
15 TBG1 TBG1 TBG2 TBG2 TBG3 TBG3
16 W1 W2 W3 w4 DB11CTR | IFSSH/ISS/IFSSH
17 | SHHMODE1 SHHODE 2 SHIHODE 3 SHMODE 4 NRER NRER
18 NDEL 1 NDEL 1 NOEL2 NDEL2 BETA BETA
19 NPL NMI FSS2 FSS2 FSS2 FSS2
20 SCCLK SCCLK OCTR1 OCTRZ SYNCTR HITCTR
21 CPUTCTR CPUDIAG TTACHV 1 TTACHV?2 TTACHV3 TTACHV4
22 TTACHR1 TTACHR? TTACHR3 TTACHRA NRBIAS NRBIAS
23 DLYCTR DLYTAG DLYTAG LMPTOT LMPTOT
24 | EXPTOT? EXPTOTH EXPTAGT EXPTAG1 ERRCTR1 MEMDIAG
25 | EXPTOT2 EXPTOT2 EXPTAG2 EXPTAGZ ERRCTR2 DB17CTR
26 | EXPTOT3 EXPTOT3 EXPTAG3 EXPTAG3 ERRCTR3 DVCTRA
27 | EXPTOT4 EXPTOT4 EXPTAG4 EXPTAG4 ERRCTR4 DVCTRB
28 ABG11 ABG11 ABG12 ABG12 BETA BETA
29 | RBGI RBG11 RBG12 RBG1Z |  NRER NRER
30 UPCTR UPCTR BURNT BURNT ACSFLG ACSFLG
31 | Tep TYP TRP TPN TYN TRN

(4

WORX

\9
DATA
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R fomm e e i S e A
{ FRAME | WORD ! VARIABLE | BITS | FORMAT
A e e i S S e R S i B
i : i : 31

i i H : 4 |

i H i i 5

] : ' ' € |

i o L

1 ] 1 ] 8 ]

b St Fm— e Fomm e ==
HE 4 ' 5-6 )} DB11TAG | #1-15 | I

A S R e o s e o=
i 18 ! 1-2 | NDELI Vox1-16 | I 2'S

i 18 ! 3-4 | NDEL2 ! ow1=16 |} I 2'S
i18 ! 5-6 | NDEL3 ' #1-16 | I 2'S

i 19 b 1-2 | NDELA Poet-1 1T 2'S
{19 ! 3-4 ! NDELS Lovi-16 V1 2'S
19 ! 5-6 | NDEL6 L o+t=16 | I 2'S
e tm———— tomm o fomiE R, i e
i 20 ! 1-2 | SCCLK Poa1-16 |1

V20 ! 4 | OCTR2 Vox1-8

o ———— t=—— s S o i Fo
{20 ] 3 | OCTRI P18 |1

i ——— G i Fo e i ey S
i 20 ! 5 | SYNCTR b o%1-8 I
to—————— fmm——— e e o S B e
i 20 { 6 | ox1-8 | I
pmm o= frm o= A ek
T2t i 1 1 CPUTCTR | *1-8 | I

o ———— tm———— te—mm e tomm—————
3 ! 2 | CPUDIAG | #1-8 1} 1

FT s e i A R it e
P21 ! 3 ! TTACHV1I | «1-8 } I 2'S
P21 ! 4 ! TTACHv2 | =1-8 | I 2'S
V21 H 5 ! TTACHV3 ¢ x1-8 | 1 2's
T2 ! & ! TTACHvV4 )} =#1-g8 ! I 2'S
Fom————— t—————- o i o S tmm—————
P22 : 1 ! YTACHR1 | *1-8 | I
io22 ! 2 ! TrAacHR2 ! #1-8 1 I

1 22 : 3 )} TTACHR3 | =1-g | I
122 ! 4 ! TTacHR4 | *1-g | I

Fom - e A A i S E i S
i 22 ! 5-6 | BKLCT boei=16 )1
Fm—ie— fmm———— fm R $m—m—————
it 23 ; 1} DLYCTR P18 I

T ———— +om——— e i = tm——————
i 23 | 2-3 | DLYTAG | *1-16 | I
o Fom———— Fomm e e R
123 ! 4-5 | LMPTOT boxi~18 ) I
e e fom S IS
23 i 6 | CDTTCTR | *1-8 | I

s i = o e A bl e e
124 1 1-2 )} EXPTOT1 | *1-18 | I

i 25 bo1-2 ) EXPTOT2 | *1-16 | 1

1 26 I -2 1 EXPTOT3 | *1-16€ | I

v 27 ' 1-2 | EXPTOT4 ! +1-16 | 1
Fomiee o= o iR A R R
T 24 ! 3-4 ) EXPTAGY | #1-1¢ | 1

125 ! ' 3-4 | EXPTAG2 | ~i-18 | I
e e e e S s o m————
CBC TELEMETRY — VARIAGLE DEFINITIONS.

B T R Tt it Tt T S e T

+

e e s T Tttt

______________________________________________ +
MG3 16 1=DO(ADD WHL BIAS) 0=DON'TRD;
MG 15 1=DO(ADD WHL BIAS) 0=DON'T R|
MG1 14 1=DO(ADD wWHL BIAS) O0=DON'T Y!
MGO 13 1=D0(ADD WHL BIAS) 0=DON'T P|
ML ) 12 00=DISABLE FES 10=ENABLE!
ML 11 01=DISABLE PROCESS 11=AUTG |

____________________________________________ 4
TIME REMAINING AT SAFE ATTITUDE SECONDS !

____________________________________________ +
DELTA COUNTS/ITERATION FOR GYRO 1 !
DELTA COUNTS/ITERATION FOR GYRO 2 ]
DELTA COUNTS/ITERATION FOR GYRO 3 i
DELTA COUNTS/ITERATION FOR GYRO 4 !
DELTA COUNTS/ITERATION FOR GYRO 5 i
DELTA COUNTS/ITERATION FOR GYRO & !

_____________________________________________ &
SPACECRAFT CLCCK TIME SECONDS !
OBC TC DECODER 2 COMMAND COUNTER !

e e e e e —— e e ————————— e
08C TC DECODER 1 COMMAND COUNTER !

_____________________________________________ i
OBC DROP SYNC CQOUNTEK !

________________ R
HITCTR 0BC. 1

____________________________________________ i
CPU TEST WORKER ERROR COUNT N

____________________________________________ +
TEST # FAILURE CPU TEST WORKER !

____________________________________________ +
REACTION WHEEL VOLTAGE P Bw=2%x*~5 !

(FROM WORKER 10) Y !
R !
RED |
____________________________________________ i
TTACH-DRIVER REF VOLTAGES P BW=.02 !
Y |
R |
RED !

——————————————————— TS S S e i e i
STAR MAGNITUDE AT VIOLATION !

e e T T T e e e S +
NUMBER GF COMMANDS REMAINING TO BE EXECUTED]

____________________________________________ i
TIME UNTIL NEXT CMD -SECONDS {

____________________________________________ +
TOTAL LAMP ON TIME (MAX 500 HRS) |

____________________________________________ =
CMD DECODER WORKER ERROR COUNT H

____________________________________________ +
TOTAL EXPOSURE TIME-SECONDS. ;

|
b
1
1
1
____________________________________________ +
EXPOSURE COUNTER-SECONDS !
)
1
___________________________________________ -
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e mm e T L Spuv .
h

(IN SEC)

(v)
(v)
(R)

NT COUNTER
+—-.—-——-+-———-—+———. ———————+—-————‘——+—--——————+---——-——-+———---+——-—--—_——-—-.-.—--——-_---—————————_-————a—-—"—————
1
)
o e e e e e e e e e e e e e e e
1
‘

c

e e e e e e e e e
(IN SECONDS)

ERROR
i
1
1
o e e e e e e e e e e e e e e e ——————————
i
1
t
I

W19
(R)

PARITY ERROR
BOUNDARY ERROR

2¥%~-17
2%+-18

YRO MEASURCD BODY (P)

ATE FOR w19

R

FES STAR NOT PRESENT COUNTER
FES STAR NOT PRESENT COUNTER
FES STAR NOT PRESENT COUNTER
FES STAR NOT PRES
B0 BOUNDA'Y ERROR
OBC DATA BLOCK 17 CCUNTER
GYRO MEASURED BODY (P)
UP COUNTS TGO BURNT (IN SEC)
DELTA V BURN TIME
BACK UP MODE FLAGS

e e e e e et e e e e T e o e et e
W19 COUNTS +P TORQUES
W19 COUNTS +Y TORGUES
W1S COUNTS +R TORQUES

BO FARITY ERROR
B

DESCRIPTION
B1
E2 PARITY ERROR
B2 BOUNDARY
e e e e e e e e e o
COUNT DELTA V
JET TGRQUES

ANGLE FOR

BW
G
R
B

DIM

R At e T e ittt

A e e e e e e e e e e e e e e e e e e

UNITS

!
ll
1
|
!
|
|
|

FORMAT

I
I

FLAGS

i
1
g
+
i
|
1
1
i
i
+

'
1
1
1

>

BIT:
*1-16
*1-16
£1-16
~1-8

1
2
3
4
S
6
L - ———

l
1
i
1
]
1
0
1
+
I
1

VARIABLE
EXPTAG3
EXPTAGC4
MEVDIAG
DB17CTR
DVZTR
UPCTR
BURNT
ACSFLG
TPP
TYP
TRP

1
i
1
'
+

1
1
i
i
'
t

WORD
3-4
3-4

6 .
6
6
1
2
3

]
i
1
1
I
]
1
i
1
[}
|
. i
SO S T
]
[
5-6

i
1
1
b
1

FRAME
e e e ettt

26

27
25

o e e e e e e e e e e e e e e e e e e ————_——
3

o e e e e e e e e e e e e e
o e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e g e

B R bl R

o mm
4
25
26
27
24

!
1
|
I
I
1
1
+

memcmcme d remcmm . ——-—— e a=

1
i
1
'
)
1
[
]
1
]
1
'

e e e e e e e e e e e e e e S T T i e s e o e i o
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2
I
I
+
1
1
+
!
I
+
|
|
+
i
I
+
]

j
+
t
'
+
1
i
+
1
'

1979
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W19 COUNTS -R TORQUES

it B s e e e Bt e

INDICATES MSB
2'S TWO'S COMPLIMENT

W13 COUNTS -P TORQUES
W19 COUNTS -Y TORQUES

'
1
il
1
1

I

1
1
(
i

+1-8
*1-8

TPN
TYN
TRN

1
1
1
1
i

4
S
6

1
I
1
1
)

TELEMETRY - VARIABLE DEFINITIONS.
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60

DSC 9 CPU NOo. 1 , 255=0FF, 0=Ci, :IMP 49,50
DSC 10 CPU NO. 2 , 285=0FF, 0=0ON, :IMP 51,15
DSC 18 UPPER MEWORY gUSS 1, O0=QFF, 255=CN, :IMP 52,653
DSC 19 LOWER MEMORY BUSS 1, O=CFF, 255=0M IMP 54,55
DSC 20 UPPER MEMORY BUSS 2, 0=0FF, 25%=0N, :IMP 56,57
DSC 21  LOWER MEMORY BUS3 2, 0=0FF, 255=NN, :IMP £8§,59
ASC2-3 #1 CONVERTER
ASC2-55 #2 CONVERTER
ASC1-26 1/2 CONVERTER TEMP
ASC1-27 1/2 PROCESSOR TEMP
ASC1-28 0/2 MEMORY TEMP
32 BIT REGISTER GBC NO.1 DIGITAL MAIN COM 17
0BC NO.2 DIGITAL WMAIN COM 26
(18) (12)
et Sttt bl it Fom e +-=-+
! 1!MEMORY WORD]ACDRESS|1 |
e e e e +=—+
1 32
REQUIRES ROM 2~B SELECTED FOR TELEMETRY
MNEMONIC BIT NO. FUNCTIOM _ TELEMETRY
OBCMD1 ©1-32 03C NO.1 MEMORY DUMP DMC-17
0BCMD2 1-32 0B8C NO.2 MEMORY DUMP DMC-26
OBCHMDW Y 2-19 08C NO.t MEM. OUMP Wi OMC-17
0OBCHMODNW2 2-19 OBC NC.2 MEM. DUMP W2 DMC-26
DBCMDA ¢ 20-31 08C NO.1 MEM. DUMP A1 DMC-17
0BCMDA2 20-31 OBC NO.1 MEM. DUMP A2 DNMC-26
08BC TELEMETRY - ADDITIONAL OBC TELEMETRY INCLUDING OBC DUMP. JUNE 1, 1979 PAGE


http:IMP49.50

DIGITAL SUBCOM CrAN.8 WORD NO.24

3 BIT STATUS REGISTER

et +
! TCM !
= +
1 8
MNEMONIC BIT NO. FUNCTION
TCM 1-8
( TCMONOFF) 1 1=0N
( TCMMODE) 2 MODE CONTROL
0=PRIMARY
1=SECONDARY
(TCMPPTCH) 3 1=+PITCH ERROR
(TCMMPTCH) 4 ) =—-PITCH ERROR
(TCMPYAW) 5 1=+YAW ERROR.
( TCNMYAW) 6 =-YAW ERROR
(TCMPROLL) 7 1=+ROLL ERROR
( TCMMROLL) 8 1=—-ROLL ERROR

—ROLL ERROR FIRES +ROLL JETS,ETC.

BIT 1 IS THE FIRST BIT OUT OF THE CeA

MODE CONTROL

" PRIMARY

ENG
ENG
ENG
ENG
ENG

ENG

387
149
6&10
4&12
4&10

6&12

SECONDARY

ENG 3 OR
ENG 1 OR
ENG 6 OR
ENG 4 OR
ENG 1 &

ENG 3 &

7

9

10

12

9

____________________________________________________________________________________ - e e e s g e o ey i e o B S T o S D ) g D (O T

AMC-15
AMC-17
AMC-23
AMC-25
AMC-31

PITCH WHEEL CMD (PITCHCM)
YA¥ VWHEEL CMD (YAWCH)

CSS PITCH ERROR (CSSPE)
ROLL WHEEL CMD (ROLLCM)
CSS ROLL ERROR (CSSRE)

cam TELEMETRY — COMPENSATION AND MIXING

JUNE 1,

PAGE
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EV-1 DIG.SUBCOM CHAN 4
Ev-2 DIG,.SUBCOM CHAN 5

24 BIT STATUS REGISTER

o e S e et i e F==—— - i Aokt Fm—————— +
i EVALVE!EVLPUL!EVPHAS!EVACC!EVP10VIEVHPULIEVTORQ !
e e A b e i $m————— S e +
L I 112---1 !
Fr=m=mss 0 e e 5t e e B2 R +
1 24
MNEMINIC BIT NO. FUNCTION
EVALVE -7 VALVES
(EVALV7) 1
(EVALVS) 2
(EVALVS) 3
(EVALVA4) 3
(EVALV3) 5
(EVALV2) 5
(EVALV1) 7
EVLPUL 3 LOW THRUST ENGINES MODE
EVPHAS 9 ACCELEROMETER PHASE
EVACC 10 ACCELERCMETER SELECT
EVP1OV 11 +10V
EVHPUL 12 HIGH THRUST ENGINES MODE
EVTORQ 13-24 ENGINE FIRE
(EVTRQC) 13
(EVTRQB) 14
(EVTRGQA) 15
(EVTRQ9) 16
(EVTRQB) 17
(EVTRQ7) 18
(EVTRQ6) 19
(EVTRQOS) 20
(EVTRQ4) 21
(EVTRQ3) 22
(EVTRQ2) 23
(EVTRQ1) 24

0=CLOSE

0=CONTINUOUS
1=PULSE JETS
0=NON-INVERT
=INVERT

0=ACCEL.NO. 1
1=ACCEL.NO. 2
0=0FF

1=0N

0=CONTINUOUS
1=PULSE THRUSTERS
0=SHUTDOWN ENGINES

1=FIRE ENGINES

ASC1-20 EV DRIVER NO 1/2 TEMP
SB#22 EV DRIVER 1 ON/OFF (EVD1)
SB#23 EV DRIVER 2 ON/OFF (EVD2)

EV TELEMETRY — ENGINE / VALVE

JUNE 1, 1979

PAGE
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http:O=ACCEL.NO

| HYDHTR | 8 BIT REGISTER  DIGITAL SUBCOM CH.NO.11
R +
1 8
MNEMONIC EIT NO. FUNCT ION COMMANDS
HYDHTR 1-8
(HYDHTR1Y) 1 (MSE) HEATER GROUP NO.1,1=0ON IMP.91 ON TO ARM GROUPS
(6.4W PRIMARY CHAMBER IMP.92 OFF 1,4,6,AND 7
LOW THRUST ENGINES USE CRU CMD.43
NO.1,3,4,6,7,49)
(HYDHTRA4) 2 HEATER GROUP NO.+,1=0N IMP 93 ON CRU CMD 43 TO ARM
(5.9% PRIMARY HEATERS ON IMP 94 OFF ‘
+Y AND -Y REM STRUTS AND
MOUNTS , LOw THRUST ENG
NO.4%6 VALVES)
(HYDHTR6) 3 HEATER GROUP NO.6,1=0N IMP 95 ON CRU CMD 43 TO ARM
(5.7vf PRIMARY HEATERS ON IMP 96 OFF
HIGH THRUST ENGINES 5&11)
(HYDHTR7) 4 HEATER GROUP NO.7,1=0N IMP 97 ON CRU CMD 43 TO ARM
(12.2W PRIMARY HEATERS IMP 98 OFF
ON -Z HYDRAZINE LINES,
HYDRAZINE TANKS C,D,F&G)
(HYDHTARM 5 ARM HEATER GROUPS 2,385 INP 99 ARM
IMP 100 DISARM
(HYDHTR2) 6 HEATER GROUP NO.2,1=0N IMP 101 ON
{BACKUP HEATERS FOR IMP 102 OFF
GROUE NO.1) ‘
(HYDHTR3) 7 HEATER GROUP NO.3,1=0N IMP 107 ON
(BACKUP HEATERS FOR IMP 108 OFF
GROUP NO.7,PRIMARY
HEATERS ON +Z HYD LINES,
HYD TANKS B&H,LTE 10812
VALVES) (15.2W)
(HYDHTRS) 8 HEATER GKROUP NO.5,1=0N IMP 109 ON
(BACKUP HEATERS FOR IMP 110 OFF
GROUP NO.4)
e i e o e e e e e e e ————— e e e e e S s e 0 e e
i ASC1-42 PRESSURE TANKS E&G i ASC1-52 CAT BED # 8 i ASC2-21 +Z LINE TEMP
i ASC1-43 PRESSURE TANKS B&F | ASC1-53 CAT BED # 9 | ASC2-22 LTE 10VA/12VA TEMP
{ ASC1-44 PRESSURE TANKS D&H { ASC1-54 CAT BED # 10 i ASC2-23 LV 1&3/2&6 TEMP
{ ASC1-45 CAT BED #1 TEMP } ASC1-55 CAT BED # 11 | ASC2-24 D SECT LN/FE&DVA TMP
i ASC1-46 CAT BED 2 TEMP i ASC1-56 CAT BED # 12 | ASC2-25 LTE 7VA/3VA TEMP
i\ ASC1-47 CAT BED 3 TEWP | ASC2-16 TANK B/H TEMP ASC | 2-26 HTE 2VA/8VA TMP
| ASC1-48 CAT BED 4 TEMP | ASC2-17 TAMK G/C TEMP | ASC2-27 LTE 1VA/9VA TEMP
| ASC1-49 CAT BED 5 TEWP i ASC2-18 TANK D/F TEMP | ASC2-28 +Y REM/-Y REM TEMP
1 ASC1-50 CAT BED 6 TEMP ! ASC2-19 -Z LINE TEMP ! ASC2-Z9 -Y REM/+Y REM STRUT
i ASC1-51 CAT BED 7 TEMP | ASC2-20 LTE 6VA/4VA TEMP | TEMP
o e e e e e e e e tom e e e e —
HAPS TELEMETRY - HYDRAZINE / HEATER RELAY STATUS JUNE 1, 1979 PAGE



RW=1 DIGITAL S
RW-2 DIGITAL S

BIT 1 IS THE F

e e e o et e =

ASC2-0 WDA
ASC2-4  WDA
ASC2-5 WDA
ASC2-6 WDA

ASC2-9 ROLL
ASC2-10 REDU
ASC2-11 PITC
ASC2-12 YAW

RW

UBCOM CHAN.6,WGRD 22
UBCOM CHAN.7,wWORD 23

8 BIT STATUS REG

MNEMONIC
TRWMOD

(TRWMD1)
( TRW:AD2)
(TRWMD3)
( TRWMDA )
( TRWMD3S)
(TRWNMDG )
{ TRWMD7)

(TRWMDB)

IRST BIT QUT 9OF THE

PS 1 +10V

PS 2 +5V

PS 2 +10V

PS 1/2 TEMP

H MOTOR VOLTS
MOTGOR VOLTS
MOTOR VOLTS
MOTOR VOLTS

H DRIVE TACH
DRIVE TACH

TELEMETRY — REACTION =

1STER

BEIT NO.

8

(& H w N

)]

CEA

FUNCTIGN

i=ON(10V)

1=ENAELE RwWMODE

S2,1=ENABLE D/A 2 TO WHEEL
S1,1=ENABLE D/A 1
S3,1=ENABLE C AND M CMD.TO WHEEL

CSS,1=ENABLE COARSE SUN SENSOR

TO WHEEL

R2,1=ENABLE RATE 2 7D C AND M CARD

R1,1=EMNABLE RATE 1 TO C AND M CARD

ASC2-13
ASC2-14
ASC2-15
ASC2-32
A5C2-33
ASC2-34
ASC2-35
ASC2-36
ASC2-37
ASC2-38

RGLL DRIVE TACK
REDU DRIVE TACK
FITCH/ROLL DRTEMP
YEVvi/REDU DR TEMP
PIVCh/ROLL DRFHA
YAW/RED DR PHASA
CEA PITCH CWDI1
CEA PITCH CMD 2
CEA YAW  CMD1
CEA YAW  CMD2

]
[}
1
1
|
|
]
]
1
1
1
i
1
1
1
L}
]
]
|
|
]
1
!
]
[}
1
]
1
1
i
1
]
]
1
1
|
]
1
1
]
}
]
1
+

ASC2-39 CEA ROLL CMD 1
ASC2-40 CEA ROLL CMD 2
ASC2-41 CEA REDU CMD 1
ASC2-42 CEA REDU CMD 2
ASC3-16 PITCH/ROLL WH TEMP
ASC3-17 YAW/REDU WHEELTEMP
ASC1-58 WDA PS 1 45V

R e
+ - —

JUNE 1, 1979 PAGE 64



80 BIT REGISTER PAS NC.1 DIGITAL MAINCOM CH.7
PAS NO.Z DIGITAL WMAINCOM CH.S

(10) (1
fo—————— : G

[

[
1

MNEMONIC BI

PASANG 1=

(TPSAST) 1
(TPSDAT) 2-

PASTAT 11
(TPSVAL) 11

(TPSNEW) 12
(TPSMID) 13
(TPSLEW) 14
(TFSCAN) i5
(TPSSUN) 16
(TPSCLK) 17

(TPSCND) 19
(TPSTAR) 20

OSC 28 PAS NO. 1, 0=0FF, 255=

DSC 29 PAS NO. 2

0=0FF, 255=

0) (10) (i0) (10) (10) (10)

T NO. FUNCTION
10

0=CCw, 1=CW

(10)
e e e e Sttt Sadadabnd St +
PASANG|PASTAT | LOS3}A0S3|L0OS2{AD0S2|L0OS1|AQST
o o et Rt et Sttt S e L +
80

10 ENCODER ANGLE BIT 2=MSB

1=IMVALID DATA

1=NEW DATA (PLANAR MODE ONLY)

1=PLANAR NMODE
1=SLEW ENABLE
1=SECTOR SCAH
1=SELECT SMSS

-18 0=1250HZ CLK ,78.0HZ
1= 625HZ CLK.,39.0HZ
2= 312HZ CLK.,19.5HZ
3= 156HZ CLK., 9.8hZ
1=CW SCAN DIRECTION

STEP
STEP
STEP
STEP

1=TARGET COVERFLOW (OVER 3 TARGETS)

S
! PLANAR MODE

i it S T e R e e e

121 { SIX 9 BIT HYBRID GREY

i 22-30 | CODES REPRESENTING

: ! ENCODER POSITION

131 ! BITS 22,3z,42,52,

i 32-30 ! 62,72 ARE MSB'S.

L4 L BITS 21,21,41,51

P 42-50 { 61,71 REPRESENT

oSy ! DIRECTION OF SCAN

I 52-50 I 1=Cw

1 61 i

! 62-70 !

HE A i

! 72,80 !

o B e o e i, o e s 5 o S et 4

ON
ON

SIX 10 BIT COUNTERS

BITS 21,31,41,51,
61,71 ARE MSB'S

BITS 30,40,50,69,
70,80 ARE LSB'S.

ASC3-26 PAS 1
ASC3-27 PAS 2 SENSOR TEMP

DiC~1

PASP1

PAS

SENSGR TEMP

PAS NO 1/2 SUN PUL

TELEMETRY - PANGRAMIC

ATTITUDE SENSOR

JUNE 1,
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IRA STATUS REGISTER NO.1 D
IRA STATUS REGISVER NO.2 D

32 BIT STATUS REGISTER

IG. SUECOM CH. 0
1G.SuUBCCM CH. 1

(4) (1) (1) (6) (2) () (€) (8)

tm—————— e t= - == . At e Riatiiet Satedadnbetnl

INOT USED!IRAENA]IRARC;iRASYN}IRACE| IRAHT | IRAGY | IRAMCT

Fomm—m Fom Sl Fm———— o= o= L it o e +

i 18====1] 1-2 }i-=-§{1--=6}1-~~~6|

R R S e e S e e e g Fo=—— Fomm— e +

1 7 13 15 21 27 32
MNEMONIC BIT NO. FUNCTION
1-4 NOT. USED

IRAENA 5 ENABLED BITS 1~23 OF :IRA COMMAND

IRARC 6 JRA RATE COLD O0=RATE COLD; 1=NORMAL RATE

IRASYN 7-12

(IRASYB-1)7~12 1=SYNC,GYROG-1

IRACE 13-14

(IRAC1-2) 13-14 1=0N, COMMON ELEC,1-2

IRAHT 15-20

(IRAHT1-6)15-20 0=HI,HEATER 1-6 SELECT

IRAGY 21-26

(IRAGY1-6)21-26 1=0N,GYRO 1-6 SELECT

IRAMCT 27-32 1=HOLD/SLEY,MODE CONTROL

C=RATE MODE

(IRMCT1-6)27~-32 .

IRA INCREMENTAL ANGLE

S s R A e R e +

! GYRO INTEGRATED RATE |

A B e el R S e R +

GYRO 1-6 DMC CH. 15,27,20,29,23,31
e e e e e e e e o e et e e e e e T e e e e e e ————— e ————— e +
i ASC3-0 PITCH RATE # 1 ! ASC3-4 ROLL RATE # 1 i ASC3-8 GYRO 3 RATE !
! ASC3-1 PITCH RATE # 2 ! ASC3-5 ROLL RATE # 2 ! ASC3-9 GYRO 4 RATE /
! ASC3-2 YAW RATE # 1 | ASC3-6 GYRO 1 RATE ! ASC3-10 GYRO 5 RATE !
! ASC3-3 YAW  RATE # 2 ! ASC3-7 GYRO 2 RATE ! ASC3-11 GYRO 6 RATE !
| ASC2-43 GYRO 1 MOTOR CURR ! ASC2-47 GYRO 3 MOTOR CUR | ASC2-51 GYRO 5 MOTOR CURR !
! ASC2-44 GYRO 1 TEMP ! ASC2-48 GYRO 3 TEMP | ASC2-52 GYRO 5 TEMP ]
i ASC2-45 GYRO 2 MOTOR CURR ! A5C2-49 GYRO 4 MOTOR CUR i ASC2-53 GYRO 6 MOTOR CURR !
! ASC2-46 GYRO 2 TEMP | ASC2-30 GYRO 4 TEMP ! ASC2-54 GYRO 6 TEMP !
! ASC2-30 SENSOR TEWP ! ASC1-19 COM ELECT TEWP ! !
} AMC-19 TRRAT1 ROLL RATE 1 ! AMC=20 TPRAT1 PITCHRATE 1 ! AMC-21 TYRAT1 YAW RATE 1 !
! AMC-24 TRRAT2 ROLL RATE 2 ! AMC-27 TPRAT2 PITCHRATE 2 | AMC-29 TYRAT2 YAW RATE 2 !
o e e e e e o e e e e Fo e e ———— - —————t
8IT 1 IS THE FIRST BIT OUT CF THE IRA

IRA TELEMETRY —~ INERTIAL REFERANCE ASSEMBLY JUNE 1, 1979 PAGE 66



32 BIT REGISTER FSS-1 DIGITAL SUBCGOM CH.Z2
‘ FSS—-2 DIGITAL SUSCOM CH.3

(6) (9) (1) (6) (9) (1)

e et et - dm———= o +
! FSSCA!FSSFA!FSSHD!FSSCB|FSSFBiFSSUN !
et o =  Entatade mm——— e +
1 32
MNEMONIC BIT NO. FUNCTION
FSSCA 1-6 COARSE GRAY CODE
AXIS-A
FSSFA 7-15 FINE BINARY CODE
AXIS-A
FSSHD 16 SENSOR SELECT 0=HEAD 1
1=HEAD 2
FSSC3 17-22 COARSE GRAY CODE
AXIS B
FSSFB 23-31 FINE EINARY CODE
AXIS B
FSSUN 32 SUN PRESENT 0=NO
' 1=YES

BIT 1 IS THE FIRST BIT OUT OF THE FSS
BIT 1 IS FSS BIT BCA (MSB)

BIT 7 IS FSS BIT 9FA (MSB)

BIT 17 IS FSS BIT 6CB (MSB)

BIT 23 IS FSS BIT 9FB (MSB)

e e . e At o o S A B St e e e n 3 . o e o Tt 2 o g T Bt e s o 2 2 G o ot o e e s B i o s e o e e o o o e Bt o o . B e o M e i . o i

ASC1-57 FINE SUN SENSOR NO. 1 ATA
ASC1-59 FINE SUN SENSOR NO. 1 +5V
ASC1-60 FINE SUN SENSOR NO. 2 +5V
ASC3-13 FINE SUN SENSOR NO. 2 ATA

ASC3~18 FINE SUN SENSOR 1 TEMP(DMU-1)

FSS TELEMETRY. = FINE DIGITAL SUN SENSOR JUNE 1, 1979 PAGE &7



16 BIT REGISTER DIGITAL MAIN COid CH.11

(18)
tm——m +
| SMSSEA |
fo——m——— +
1 16
" MNEMONIC BIT NO. FUNCTICN
SMSSEA 1-9 ELEVATION ANGLE IN GRAY CODE
BIT 1 IS THE MSB
10=-15 ZEROS
SMSSEAST 16 1=NEW DATA

BIT 1 IS THE FIRST BIT OUT OF THE SMSS
ELEVATION ANGLE IN DEGREES

BETA=SIGN (0.25 + 0.5 N)

SIGN=NEG.IF MSB=0

SIGN=POS.IF MSB=1

N=BIT 2-9 GRAY CODE DEC.EQUIVALENT

FLUX PARTICLE MONTTOR
ASC3-18 SPIN MCDE SUN SENSOR TEMP ([LiU-2)
DMC-5 SMSP SPIN MOCE SUN SENSOR SUN PULSE.

v SMSS  TELEMETRY ~ SPIN MODE SUN SENSOR JUNE 1, 1979 PAGE 68


http:SIGN=POS.IF
http:SIGN=NEG.IF

56 BIT DIGITAL STATUS REGISIER FES-1,CIG.MAIN COM CH.3
FES-2,35IG.MAIN COWM CH.13

(2) (7) (7) ~ (18) (1) (12)  (12)

mm————— fm———= pm——— Fm #o—— = it o +
| TFESSM|TFESX]|TFESY|TFESCT |TFESSP|TFESSEX|TFESEY |
i  atatat === o trom———- o Fom————
1 56
MNEMINIC BIT NO. FUNCTION
TFESSM 1=2 SYSTEM MODE O=PRIMARY

1=SEARCH & TRACK
2=FIELD CAMERA

3=NOT USED
TFESX 3-8 FRAME START COORDINATE
TFESY 10-16 LINE START COORDINATE
TFESCT 17-31 STAR MAGNITUDE COUNT
TFESSP 32 STAR PRESENT 0=NO

1=YES/TRACKING

TFESEX 33-44 X=STAR POSITION
TFESEY 45-56 Y-STAR POSITION

DIGITAL DISCRETE,FES-—1 DIG.SUBCOM CH.14
FES-2 DIG.SUBCOM CH.15

g +
! N/A|FESSP !
 Suitalat bty +
1 8
MNEMONIC BIT NO. FUNCTION
N/A 1-7 NOT USED
FESSP 8 STAR PRESENCE FLAG 0=NO 1=YES

ASC3-14 FINE ERROR SENSOR NJ. 1 TEMP
ASC3-15 FINE ERROR SENSOR NO. 2 TEMP

FES TELEMETRY - FINE ERROR SEN30R JUNE 1, 1979 ~ PAGE 69



249 B

IT REGISTER DIGITAL SUBCOW CH-16

(4) (4) (2) (2) (2) (2) (2) (2) (4)

e il e e i S Rttt S R -t
I FOCUS1{FOCUS2!FOCLIM{DSTATL|DSTATS}ASTAT{CSTATL{CSTATS|N/A!
fmmm——— S et o 4o it = o - -t
1 5 9 11 13 15 17 19 24
MNEUMONIC BIT NO. FUNCTION
"FOCUS | 1-4 FOCUS DRIVE 1 POSITION 1=HIGH
0=LOW
(FOCS1A#1)1 FOCUS DRIVE 1A-1
(FCCS2A#1)2 FOCUS DRIVE ZA-f
(FOCS18#1)3 FOCUS DRIVE 18-1
(FOCS2B#1)4 FOCUS DRIVE 2B-1
FOCUS2 5-8 FOCUS DRIVE 2 POSITION 1=HIGH
0=L0u
(FOCS1A#2)5 FCCUS DRIVE 1A-2
(FOCS2A#2)6 FGCUS DRIVE 2A-2
(FOCS1B#2)7 FOCUS DRIVE 1B-2
(FOCS2B42)8 FGCUS DRIVE ZB-2
FOCLIM 9-10 FOCAL LIMITS 00=MID,01=MIN
10=MAX,11=BAD
DSTATL 19-12 LONG WAVE DISPERSION 00=SLEW,01=HI
GRATING 10=L0, 11=BAD
DSTATS 13-14 SHORT WAVE DISPERSION 00=SLEW, 10=L0
GRATING _ 01=HI,11=BAD
ASTAT 15-16  APERTURE 10=CLOSE,01=0PEN
00=SLEW, 11=BAD
CSTATL 17-18 LONG WAVE CAMERA MIRROR 00=SLEwW, 10=PRIME
01=REDUNDANT, 1 1=BAD
CSTATS = 19-20 SHORT WAVE CAMERA MIRROR 00=SLEW, 10=PRIME
01=REDUNDANT , 11=BAD
N/A 21-24  NCT USED
IT FLAG
SC 17 LOW VOLTAGE OVERLOAD, O=NORMAL, 255=0VERLOAD

D

ASCi/2-
ASC2-56
ASC2-57
ASC2-58
ASC1-62
ASC1-63

31 EEA CONVERIER 1/2 TEMP ASC1/2-60 EEA CONVERTER 1/1/2 +15v
EEA CONVERTER 1 +12V ASC2-61 EEA CONVERTER 1/2 -15V
EEA CONVERTER 1 +5V AS(2~-52 EEA CONVERTER 1/2 +8V

EEA CONVERTER 2 +12V
FOCUS MECH PCSITION ~{(EXTEND) ASC2-5% EEA CONVERTER 2 +5v

FOCUS MECH POSITION +(RETRACT)

MECH  TELEMETRY - EXPERIMENT ELECTRONMICS ASSEMBLY MECHANISM JUNE 1, 1979
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56 BIT REGISTER

NOTE 1
NOTE 2
BIT 1

CAMERA NO. 1 {iwP) DIGITAL MAIN COM CH.4
CAMERA NO. 2 {(iwWR) DIGITAL MAIN CCM CH.10
CAMERA NO. 3 (swp) DIGITAL MAIN CCIA CH.8
AMERA NO. 4 (3WR) DICITAL MAIN COM CH.12
(3) (1) (1) (2) (2) (1) (1) (7) (10) (10) (10) (10)
o Fo———— AR e HEm R e A LR S Tl S
;CAMID}SCANBT{TWLC.TTUNG.TSTEP:TBHFID:TUVF}TCAMODE{TSSR:TLSR:TISA}TILA:
e i e i B s e R S i A S e o s o e e e e R
1 4 s 6 7 e] i1 10 17 27 37 47 S6
MNEM3ONIC BT tO. FUNCTION
CAMID 1-3 CAMERA I1.D.
SCANST q SCAN BIT
TWLC 5 WAVELENGTH CAL STYATUS
TTUNG 6,12 TUNGSTEN FLOOD LAMP STATUS.
TSTEP 7-8 STEP SIZE
TBHFID 9 BACK HOLE AND FIDUCIAL LAMP STATUS-
TUVF 11 UV FLOOD STATUS
TCAMOD 10,13-16
e i e e e e e T e e e +
! ARGUMENTS i TELEMETRY BL1rS | FUNCTION !
H | 10 15 14 15 16 | g
f Sataiininbiaiabbtel Form e e Sttt bt +
! STeBY i 6 0 0O O 0 ! STANDBY(AUTO SET BY SCL!
! STBY I 1.0 0 O 0 | STANDBY(COMMAND) !
I OEX ! 1.0 0 0 1 } EXPOSE !
! RDLO i1 1 0 1 0 ! R=AD LO GAIN !
! RDHI i 0 1 0 1 6 ! READ HI GAIN !
! KBS i 1.0 0 1 0 | READ-RATE-ERASE !
! ER 1 1.0 1 0 0 ! ERASE !
i R e e L s e +
(LGSEL) 10 LOW GAIN SELECT
(TEIAS) 13 TARGET BIAS
(ERASEM) 14 ERASE MODE
(READM) 15 READ MODE
(EXPISM) 16 EXPOSE MODE
TSSR 17-26 NUMBER SAMPLES (SAMPLE SCAN RANGE) NOTE 1
TLSR 27~3 NUMBER LINES (LINE SCAN RANGE) NOTE 1
TISA 37-46 STARTING SAMPLE (INITIAL SAMPLE ADDRESS) NOTE 2.
TILA 47-58 STARTING LINE (INITIAL LINE ADDRESS) NOTE 2.
REMAINING AT TIME OF RCACOUT.
ADDRESS AT TIME OF READUUT.
IS THE FIRST BIT OUT OF THE SSCL.
JUNE 1, 1979
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8 BIT FLAGS
DSC 24 CAMERA NO
DSC 25 CAMERA NO
DSC 26 CAMERA NO
DSC 27 CAMERA NO
DSC 30 CAL PS NO.
DSC 31 CAL PS NO.
| AMC-22 E
! AMC-306 E
I oamc-4 s
| SB#6 S
! ASC1-B1
! ASC3-20
1 Asc3-21
| ASC3-22
| ASC3-23
1 ASC3-24
sscL

1 +28V (LWk) O=CFF 255=0NM
2 +28V (LWK) O0=0FF 255=0N
3 +28V (Swi'}) 0=0FF 255=0N
4 123V (SWR) O0=0FfF 255=0N
1 TUNGSTEN LAMPF 0=0fF 255=0N
2 TUNGSTEN LAMP O0=0FF 255=0N
s . S R A ek
SC1
SC2

PECV1 SSCL LWP VIDED

SOFEN SUN SHUTTER-OPEN

SI CAL PSt HV CURRENT

S1 SZCONDARY MIRROR TEMP-MIRROR
S1 SECONDARY MIRROR TEMP-FOCUS
PRIMARY MIPROR-LOC 1 TEMP +Y
PRIMARY MIRROR-LOC 2 TENP =Y
TELESCOPE TUBE +2,~2 TEMPSTA133

1
> |
=1
o1
[
o |

|

]

1

|

1

1

i

|

I

1

|

!

|

|
|
|
|

!

I

t

i

1

|

|
|

i

1

I

1

1

i

i

{

!

1

]

]

|

!

t

]

[}

1

+

ANC—=10
AMC-12
SBuT
ASC2-2
ASC3~25
ASC3-28
ASC3—-29
ASC3-30
ASC3-31

TELEMETRY - SPECTROGRAPH CAMZIRA POSITION AND STATUS

SPECY3 SSCL SWP VIDED
SPECV2 S3CL LWR VIDEO
SPECV4 SSCL SWR VIDEG
€SCLOS SUN SHUTTER-CLOSE
SI CAL PS2 HV CURRENT

TELESCOPE TUBE +2/-2 TEMP STA 92
CAMERA DECK (NEAR LWP/LWR) TEMP
CAMERA DECK SWP/SWR TEMP
CAMERA DECK (FES1/FES2) TEMP
SPEC COVER TEMP AT RING +2/-2

JUNE 1, 1979
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T_B;;; —————— ?—;;; _____ T—;E; -------- ?:U'“;-;;;—_T_Tf':f‘:‘i’f?_fff‘i“_?’:fﬁ ___________________________ i
Pomiz  two  ives [ GNo svs i o8 Tw rRawe seiect o {
{0813 iNo  1vEs  louw ses |sixoscoara soomesses |
Pomia ives  ives P ono sys i ewosure Tiwe awos. |
Pomis  [ves i ves iowb sys i Amweove mweommrion ;
osts w0 ives 17GHD SYS I TACH REFERENCES FOR WHEEL SPEED WOLD |
fosi7  iwo  ives P svs i oeLaveo cowsawos i
foms 1 o [ WSTART | SUN ACQUISITION BACKUP ACS :
[os1s iNo i Ko ustaRT i OELTA v GuRN oATA T 1
Po820 N0 iwo iwstamr i pRecessiow eacko i
?-B;;; ______ ?-;8 ______ ?-NB o i H WST;RT ! NUTATI[ON BACKUP H
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o i e e e

DEFINATION/UNITS

o S e e e 4 8 S e 58 e o S S S e e R 5

R | SCALE |
| i
| i

WORDS
R i e e i e ittt T LTS

NUMB

VARIABLE | DIM
1
1

DATA |
BLOCK |

BODY ANGLE ESTIMATE~RADIANS

D8O | AB

)
‘

i e e et i e e et At et T T e Ll

BODY ANGLE FROM GYRO MEASURE-RADIANS|

it e e et e e e S ettt S

DBO | ABG

I
I

| BODY ANGLE RESIDUALS-RADIANS

]
'

et e e s A e T e ittt

ABR

D80

BODY RATE ESTIMATE-RADIANS/SEC

0

i e ittt Bt I S e it i e 3

RB

DBO

BODY RATE MEASURE-RADIANS/SEC

A e e e o e e L i e e e £ 8 ] o o e e i e e Lt o e e o e o o 2

RBG

DBO

BODY RATE RESIDUALS-RADIANS/SEC

]
i

RBR

1
t

DBO

e e e e s e e e e Tt T el el 7

BIAS ACCELERATION ESTIMATE-RAD/SEC/S|

0

2pP-25 | VAR

i

S-8
B e e i B R e et T R atartt

BT

DBO

ITERATION COUNTER-WHEEL Y BIAS AVE

1

S+17

o e e e e e e e e e e e e b e e e T T e e e

| ICOUNT

DBO

'
i

ITERATION COUNTER-GYRO CAL LOGIC

]
1

1

S+17

1
t

B s dat e e T it B et T e

{ IUPC

DBO

UNUSED WHEEL NUMBER

1
'

4

CNST

e At T e e e e e s Sttt LS

1

S+17

IWHL

DB1

'
t

BETWEEN V BIASCOMPUTATION|

¥ OF ITER.

1

S+17
e o e e e e L e e e e

1

| IBUP |

DB1

UPPER LIMIT GYRO DELTA COUNTS

10,000 |

CNST

+
1

1

S+17

1

1

i e i et A B e et T i 4

! NDMAX

DB1

(1
'

LOWER LIMIT GYRO DELTA COUNTS

-10,000

CNST

S+17 | 1

1
1

e A S e e I i e e E Eate ittt 'S

1

NDWV.IN

DB1

[}
)

MAX CONTROL SIGNAL-VOLTS

i e e e e e Rt ettt et L L L S

UMAX

)
1

DB1

MIN CONTROL SIGNAL-VOLTS

e b e e e e e e e e e e e e e e e e e e T e e

UIAXN

1
i

DB1

MAX WHEEL SIGNAL-VOLTS

VMAX

o e e e e e e e e e e e e e e e e T e e

DB1

MIN WHEEL SIGNAL-VOLTS

B i B e e b e i Tttt e

i
{ ]

! VMAXN

DB1

WHEEL BIASES-VOLTS

DB1 ! vB H
i R e it e Bt e e B it e il £

WHEEL RATE SAT.-LOWER LIMIT-RAD/SeC

.0018

CNST

2p-16
e e i D e L L DL L P L L PR DR

S+1

v TESTH

DB1

]
1

RATE SAT.-LOWER LIMIT-RAD/SEC

| -.0018 | NEG

CNST

2p-16

S+1

1

]
t

et B e s At B e Tt ittt

{ TESTIN

DB1

!
+
|
l
+
)
|

RATE SAT.-UPPER LIMIT-RAD/SEC

2pP-16

S+1
e e e e e e e e e e e e e e e e e e T e e e

RATE SAT.-UPPER LIMIT-RAD/SEC

! NEG

=-.0022

CNST

]
1

2p=-16
e e e e e e e e e e e e e e T T e e e —

S+1

1

1

{ TEST2N

DB1

SWITCH LINE WIDTH-R

1

\ TEST3

D81

i e e At e e ettt T

SWITCH LINE WIDTH-R
e e e e e e e e e e e e e e e e e e e e}

NEG

{ —-.0002 |

CNST

2p-16

S+1

! TEST3N

oB1

ITER BETWEEN GYRO TRIMS

#
o e e e e e e e e e e e e e e e e e e T e e e e}

H
1

i IGUP

D81

1/1B8UP

! 2P-17 !} CNST ! .02

S+0

1

1

o e e e e e e e e e e e e e e e e e e

IBUFNV

DB1

RATE LIMIT SWTCH SLEW TO HOLD-R/S

.0002

CNST

2p--25

1

e e e e e e e e e e e e e e e e e}

TESTS

031

NEG RATE LIMIT SWTCH SLEW-HOLD-R/S

i T e R e e Rttt ettt 3

-.0002

t
[}

CNST

TEST5N

1

B

'
|

o
|
i
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e

EG.ANGLE LIMIT FOR HIGH GAIN HOLD

ANGLE LIMIT FOR HIGH GAIN HOLD MODE
COE

DEFINATION/UNITS
e et e ittt d bbbt 4

N
M
e e e e T e e e e

INITIAL
.01875

TYPE
CNST

LSBWT

2p-16

SCALE
S+1

NUMBER

R T e e e e

DIM

VARIABLE
ABLIM

i NABLIM

I

I

DATA
DB1

DB1
B T etatts satebtedl Sl bttt l Sl &

T . et B e e ettt ot deieh ottt g

1
[}
]
+
1
1

e e + mmmmmm  —mmm e et + ———m— + ———— + —=-—=- R e R S +
1 1 1 | i ] \ | 1 1 1 | i |
1 | 1 1 1 1 i i i ! 1 ] } |
i ' 1 1 I ] | t ! 1 1w | 1
| 1 ' 1 ] i 1 1 1 1 - i 1
1 I 1 1 1 i 1 1 1 1 1< | 1 1
1 ! 1 1 1 1 1 1 i 1 Qi % [
1 1 1 1 | 1. i i 1 b wyoa - 1
1 i 1 i i 1 1 1 i 1=1 21 (4 1
i 1 1 1 ! | 1 1 1 1< o1 w i
| ! i 1 i 1 1 i 1 AW o 1

01 ) i 7 ) t» 1 » %) 1 » 1a 1l <t vl . 1

o1 | 1 1w 1w I w 1w i w 1w I D1 =1 N1 =< 1

Z 1 1 1 1w e 1w |ow 1w 1w 1 1 @1~ W 1

o 1 1 1 I 1 1 i 1 Pow g ) 1w < 1

O b > 1> 1> (IR0 I R%) 1 » (7 () Sl wl )l ywo 1

w o (e [ = (= =] {2 1D = PO - 1 0O 1

niz 1z 1z [ 1o 12 [ [ [ 1 Zig<i-{OWw i

110 10 = 1 a 1 a I a 1 a 1 a 1 a <1 @i Ol w 1

2 1 1 1 i 1 j 1 i 1 1 N1 @w 1

<1 Q =) 10 e 10 1o t O 1 O 10 101 o1~ 1 w i

> a 1@ (4 1@ 1@ | & 1@ I @ 1@ [ e | - 1

@ | > b o> 1> 1> 1> ) > 1> 1> 1> P> 1 >t 1 2w i

w9 1O 1 G it O 1 GO 19 1 O 1 O [ 1 G 1O W)l = l

=11 1 [ [ 11 1 bl [ 10 [T T T T S O !

Z1w (% [IR%) 1 » 1 » (%) (IR%) Y] 1w TVl = i

-1z 1= (4 (4 1 Z 1 Z (4 1z -4 1 Z1iZiaxl Tw i
1= 1= = P (=] | = 1= 1= | = U= 1= 1

Z i< 1< [ [ 1« i< |« I < i« <t <) 21 @O 1

ot o 1 O 1O 1O [IRC] 1 O 1 O 1O 1O PO 1Yl Ol QF !
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Y=CONVERTED VALUE IN UNITS INDICATED
X CAN BE OBrAINED BY MULTIPLYING INTEGER TELEMETRY VALUE BY .02.

XX XX TTTTTTTITTTTIT LL MM MM 000000 2222222222
XX XX TITTTTTTTITT1 LL MMM Pain * ¥ 00000000 222222222222
XX XX TT LL WAV MMM ® % * * * Ok 00 00 22 22
XX XX ROk Kk kR TT LL MM MM MM MM FE ok KK 00 00 22
XX XX kR Ok KKK TT L MM MMMV MM + K ok 00 00 22
XXXX TT LL M Mia MM # ok Ak 00 09 22
XXXX TT LL Mt M Kk kK kK ‘ 00 00 22
XX XX T I IS L TT LL MM MM * % * % * ¥ 00 00 22
XX XX ok ok AR R OR K K TT LL MM med * 0k 00 00 22
XX XX TT kL MM [2A0] . 00 00 22
XX XX TT LiLLLLLLLLLL MM T MM * kK 00000000 222222222222
XX XX TT LLLLLLLLLLLL MM MM *EH 020000 222222222222

+28 BUS V _ ASC1-34 Y=  0.400X + 27 VOLTS
+28 BUS V AMC-16 Y= 0.400X + 27 VOLTS
+28 BUS V AMC—11 y= 6.000X VOLTS
sw LOAD CUSENT AMC -1 Y= 2.000X AMPS
ESS LOAD CURRENT ASC1-36 y= 0.200% . AMPS
SOLAR ARRAY 1 I ASC1-39 Y= 2.000X AMPS
SOLAR ARRAY 2 I £SC1-40 y= 2.000X AWMPS
DUMP 1 CURRENT ASC1-37 y= -4.000X AMPS
DUMP 2 CURRENT ASC1-38 Y= -4.000X AMPS
BATTERY 1 V ASC1-10 Y= 6.00CX VOLTS
BATTERY 1 CHARGE I ASC1-11 Y= 0.400X AMPS
BATTERY i DISCHARGE I  ASC1-12 Y= -4.G00X AMPS
3RD ELECTROGE 1 V ASC1-13 y= 0.100X VOLTS
BATTERY 2 V ASC1-14 Y= 6.000X VOLTS
BATTERY 2 CHARGE I ASC1-15 y= 0.400X AMPS
BATTERY 2 DISCHARGE I  ASC1-32 Y= -4.000X ANPS
3RD ELECTRODE 2V ASC1-33 y= 0.100X VOLTS
MISSION ADAPT MCD T ASC1-31 SEE POLYNOWIAL NO i DEG C CURVE f
POWER MOD 1 T . ASC1-21 SEE POLYNOMIAL NO 1 DEG C CURVE 1
POWER MOD 2 T ASC1-22 SEE POLYNOMIAL NG 1 DEG C CURVE 1
BATTERY 1 T ASC1-29 SEE POLYNOMIAL NO 1 DEG C CURVE 1
BATTERY 2 T ASC1-30 SEE POLYNOMIAL NO 1 DEG C CURVE 1
SOLAR ARRAY T ASC1-41 SEE POLYNOMIAL NO 2 DEG C CURVE 2

)

Fo o ko ok ok R OR R 2 kK ROk ook xRk bk Aok kbR VHE S ST BN ok sk ok o ok o ok o ok ok i ok ok o ok o K R Rk ke 40K K K ok oF ok 0K K Ok Ok

VHF 1 +12V ASC1- 4 Y= 2.920X VOLTS
VHF 1 AGC ASC1-6 SEE POLYNOMIAL 3 DEM CURVE 3
VHFZ +12V ASC1- 5 1= 3.020x VOLTS
VHF 2 AGC ASC1-7 SEE POLYNOMIAL 4 DBM CURVE 4
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VI
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VHF1 T
VHF2 T

ok ok kK KRR KRR R YOk A K AR ok xRk xR kKR F %S BAND

S=BAND
S—-BAND

S—-BAND
S~BAND

S~BAND PWR AMP T

dok xR Ak KK KK Al b R R A ok b koh x % ¢ ¥ A CCMMAND SY STEM* sk k5 o o ok ok ok o ok ok 3 o ok ok K K K 40K 05 K R R OF ok o ok ok ok Kk Xk

DECGCDER
DECODER

DECODER
DECODER

DECODER

ok K Kk ko Ak Rk R kokok g ok F R DATA HANDLING SY STEMA sk ok ook ook o ok K K Ok K ook ok S0R K ko o ok Xk

RADIATI
RAMP V

A/D REA
2.5v C

2.5V CAL @ 2M

2.5v C
SIG GND

DATAPLE

Kk kR KRR KRk Ak Rk sk kkxxk k¥ k k0N BOARD COMPUT ER¥ s ok sk s kok ok ook o o ok 0K 3 oo ook o s oo ok ok ok

0BC 1 PWR

OBC 2 PWR
CONVERTER 1/2 T
CPU 1/2 T
MEMORY 1/3 T

KoK ok Ak ok kK Kk Ak Kok sk kxokkksa % FLUX PARTICLE MONITOR

+5V MON

1 +16V
2 +16V

17T
27

1 + 310
1 =10

2 +10
2 —-10

1/2 71

ON iMON
AINDER
AL SIG

AL SIG

XER T

ASC1-23
ASC1-24

ASCI- 2
ASC1- 3
ASC1-17
ASC1-18
ASC3-12

ASC1- 0
ASC1-1

ASC1-35
ASC2-63

ASC1-186

AMC-
AMC-
AMC=
AMC—
AMC-1

WOV W

ASCi- 8
ASC1- 8

ASC1-25

ASC2- 3
ASC2~55

ASC1-26

ASC1-27
ASC1-28

ASC2- 1

SEE POLYMNOMIAL NO 1

SEE POLYMNOMIAL NO 1

Y= 4.040X
y= 4.310X

SEE POLYNOMIAL NC

SEE POLYNOMIAL NO 1
SEE POLYNOMIAL NO 1

y= 2.020X
Y= -2.00CX
Y= 2.000X
y= =2.0C0X

SEE POLYNOMIAL 1

y= 1.000X

=  1.000X
y= 1.000X
y= 1.000X
y= 1.000X
Y= 1.000X
Y= 1.000X

SEE POLYNOMIAL NO 1

y= 1.9C0X
Y= 1.000X

SEE POLYNOMIAL NO 1
SEE PCLYNOMIAL NO 1

SEE POLYNOMIAL NO

Y= 1.000

1

SCALE FACTGRS AMD PCLONCMIALS FOR IUE SYSTEMS TELEMETRY.

DEG C
DEG C

VOLTS
VOLTS

DEG C
DEG C
DEG C

VOLTS
VOLTS

VOLTS
VOLTS

DEG C

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS

VOLTS
VOLTS

DEG C

VOLTS
VOLTS

DEG C
DEG C
DEG C

VOLTS

JUNE 1,

CURVE 1
CURVE 1

SY STEN* % 4 % sk sk ok ok ok o ok 3 ok ok o o 2K K & 5 ok o K ok ok 3 ok 4Ok %0k

CURVE 1
CURVE 1
CURVE 1

CURVE 1

CURVE 1

CURVE 1
CURVE 1
CURVE 1

e ok ok A ok ok ok ok ok ok ok ok A K K K o ok e ok o ok ok ok ok ok kK

1979
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kxkkkrastrkrakxkxksarvxxxk*FINE DIGITAL SUN SENSORH % s sk 5 s ok o ok 4 ¥ % % 5ok % % K K o o 4 ok 4ok o k

NO1 +5V MON ASC1-59 Y= 1.440X VOLTS
N2 +3V MON ASC1-60 Y= 1.440X VOLTS

FES ATA 1 ASC1-57 y= 1.000X VOLTS

FES ATA 2 ASC3-13 Y= 1.000X VOoLT

FES 1 TEMP ASC3-14 SEE POLOYNOMAIL 1 ' CEG C

FES 2 TEMP ASC3-15 SEE POLOYNOWMAIL 1 DEG C
FSS1/SMSS T ASC3-18 SEE POLYNOMIAL NO 1t CEG C CURVE 1

Aok ok ok ok R A R R kR kR A Ak k¥ ¥ A PANORAMIC ATTITUDE SCANNER s o ok % ok ok o o 3 K Kk 5 5k ok ok 2 0k % o ok K ok %

.

N31 HEAD T ASC3-26 SEE FOLYNCMIAL NO 1 DEG C CURVE 1
NO2 HEAD T ASC3-27 SEE POLYNOMIAL NO 1 DEG C CURVE 1t

kb kkkxkkkk kK kxkkkkkdkkxx4 ¥ ¥5x*COARSE SUN SENSQOE S* %k % % ok & sk 3 3 5 ok o ¥ 4 % % 3 5 ok ¥k % kK ok ok 4 K % K ok K

C&M PITCH AMC-23 Yy==1.331X + 3.24 DEGREES
C&M ROLL AMC-31 Y=-1.3714% + 3.31 DEGREES

kR kkoh Kk ka gk kkkkakkxokkk £k kA ARk NUTATION SENSORS sk ok sk ok ok ok ok sk kook ok K o 40K ok K ok ok o ok ok ook K K

ACCEL NO 1 AMC-18 SEE POLYNOMIAL NO S5A G'S
ACCEL NO 2 AMC-28 SEE POLYNOMIAL NO SE G'S
COMP ACCEL P&N " AMC-26 SEE POLYNOMIAL NO 6 VOLTS CURVE 6

sk Rk kAR Rk R Ak Rkaxduxr kX [NERTIAL REFERENCE ASSEMBLY %% % % % x o k F K K 4 s ok ¥ ok % 2 ok o ok ok F ok X

GYRO RATE 1 ASC3- 6 Y= -=2.000X + S DEG/ RATE MODE
SEC
Y=-240.000X +600 ARC~  HOLD/SLEW
SEC/S
GYRO RATE 2 ASC3- 7 Y= -2.000X + 5 DEG/  RATE MODE
s SEC
Y=-240.000X +600 ARC-  HOLD/SLEW
SEC/S
GYRO RATE 3 ASC3- 8 Y= -2.000X + § DEG/  RATE MODE
SEC
Y=~240.000X+600 ARC-  HOLD/SLEW
SEC/S
GYRO RATE 4 ASC3- 9 y= =-2.000X + 5 DEG/ RATE MODE
SEC
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Y=—240.000X+ 600 ARC- HOLD/SLEW

SEC/S
GYRO RATE 5 ASC3- 10 Y= —-2.000X + S DEG/ RATE MODE
SEC
y=—240.000X+ 600 ARC-  HOLD/SLEW
SEC/S
GYRC RATE 6 ASC3- 11 Y= —2.000X + 5 DEG/  RATE MODE
SEC
Y=-240.000X+ 600 ARC-  HOLD/SLEW
SEC/S
PITCH RATE 1 ASC3- 0 Y= —-2.000X + 5 DEG/ RATE MODE
AMC=20 . SEC
Y=-40.000X + 100 ARC-  HOLD/SLEW
SEC/S
PITCH RATE 2 ASC3- 1 y= -2.000X + 5 DEG/ RATE MODE
AMC =27 SEC
Y=—40.000X + 100 ARC-  HOLD/SLEW
SEC/S
YAW RATE 1 © ASC3- 2 Y= -2.000X + 5 DEG/ RATE MODE
AMC =21 SEC
==40.000X + 100 ARC~  HOLD/SLEW
SEC/S
YAW RATE 2 ASC3~ 3 Y= -2.000X + 5 DEG/  RATE MQODE
AMC-29 SEC )
Y==40.000 + 100 ARC-  HOLD/SLEW
SEC/S
ROLL RATE 1 ASC3- 4 Y= =2.000X + 5 . DEG/ RATE MODE
AMC -19 SEC
Y=-40.000 + 100 ARC-  HOLD/SLEW
SEC/S
ROLL RATE 2 'ASC3- 5 Y= —-2.000X + 5 DEG/  RATE MODE
AMC-24 SEC
Y==40.000 + 100 ARC-  HOLD/SLEW
SEC/S
GYRO 1 MTR 1 ASC2-45% y= 100X MAMPS
GYRO 2 MTR I A5C2-45 Y= 100X MAMPS
GYRO 3 MTR I ASC2-47 Y= 100X MAMPS
GYRO 4 MTR I ASC2~49 Y= 100X MAMPS
GYRO 5 MTR I ASC2-51 y= 100X MAMPS
GYRO 6 MTR I ASC2-53 Y= 100X MAMPS
GYRO 1 T ASC2-44 SEE POLYNOMIAL 8 DEG F

VI APPENDIX B - SCALE FACTORS AND POLONOMIALS FOR IUE SYSTEMS TELEMETRY. JUNE 1, 1979 PAGE 8%



vl

APPENDIX B -

GYRO 2 T ASC2-15
GYRO 3 T ASC2-4s8
GYrRO 4 T ASC2-50
GYRO S T ASC2-52
GYRO & T ASC2-Z4
COMM ELECT 1/2 ASC1-19
IRA SENSOR TCMP ASC2-~30

ok kokmi kb ke rk kxnxex ks k% REACTION WHEEL CONTROL SYSTEM vk sk d0k b Kook dokopokop ok dokox wox

WDA PS 1 +10 ASC2- 0
WDA PS 1 + 5 ASC1-58
WDA PS 2 +10 ASC2- 5
WDA PS 2 + 5 ASC2- 4
WDA PS 1/2 T ASC2~- B
PITCH MTR V ASC2- 7
YAW MTR V : ASC2- 8
ROLL MTR V ASC2- 9
RED MTR V ASC2-10
PITCH MTR TACH ASC2-11
YAW MTR TACH ASC2-12
ROLL MTR TACH ASC2-13
RED MTR TACH ASC2-14
PITCH/ROLL-PHASE A ASC2-33
YAW/RED -PHASE A ASC2-34
PITCH/ROLL-DRIVER T ASC2-15
YAW/RED-DRIVER T ASC2-32
PITCH/RDLL-WHEEL T ASC3-16
YA /RED- WHEEL T A5C3-17
PITCH CMD B/A 1 ASC2-35
PITCH CMD D/A 2 ASC2-36
YAW CmMD DA I ASC2-27
YAV cwb D/A 2 ASC2-38
ROLL CMD D/A 1 ASC2-39
ROLL CMD D/A 2 ASC2-40
RED CMD D/A 1 ASC2-41
RED CMD D/A 2 ASC2-42
PITCH CMD C&M AMC—-15

YAW cMD C&M ANMC-17

ROLL CMD C&Mm AMC-26

ok Rk k kA ok kAR Ak kkk k% HYDRAZINE CONTROL SYSTEM ok ok ok sk ok ok ok ok okok ok % 3Kk K0k ook ook ok sk o0k K0k

ENG/VALVE DRIVER 1/2 T ASC1-20

TANK B/TANK H TEMP ASC2-186
TANK G/TANK C TEMP ASC2-17
TANK D/TANK r TEWMP ASC2-13
-Z LINE T ASC2-19
LTE 6/LTE 4 VALVE T ASC2-20

SEE
SEE
SEE
SEE
SEE
SEE
SEE

POLYMOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL

2.960x
1.500X
2.960X
1.500X

ZZOO0omow

co

SEE POLYNOMIAL 7

Y=
Y=
Y=
Y=

Y=

SEE
SEE
SEE
SEE
SEE
SEE

PCLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL
POLYNOMIAL

'

~7.083X + 28.832
~7.083X + 2&6.832
-7.083X + 26.832
-7.083X + 28.832
POLYNOMIAL 9
POLONOMIAL 9
POLONOMIAL 10
POLOMNOMIAL 9
1.000X
1.000X
POLYNOMIAL 7
POLYNOMIAL 7
POLYNCMIAL 1
POLYNOMIAL 1
-1.000X + 2.5
-1.000X + 2.5
-1.000X + 2.5
~1.000X + 2.5
-1.000X +2.5
-1.000X + 2.5
-1.000X + 2.5
-1.000X +2.5
—2.444X + 6.044
-2.444X + 6.044
-2.444X + 6.044

—- ot b kA

SCALE FACTGRS AND POLONOMIALS FOR IUE SYSTEMS TELEMETRY.

DEG F
DEG F
DEG 'F
DEG F
DEG F
DEG C

DEG C

VOLTS
VOLTS
VOLTS
VOLTS
DEG C

VOLTS
VOLTS
VOLTS
VOLTS

RPM
RPM
RPM
RPM

VOLTS
VOLTS

DEG C
DEG C
DEG C
DEG C

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS

DEG
DFEG
DEG
DEG
DEG
DEG

OO0O0O0O0

JUNE 1,

CURVE 1

CURVE 7

+=CW,-=CCW
+=CW,—-=CCW
+=CW,-=CCW
+=CW,-=CCW

CURVE
CURVE
CURVE
CURVE

- —-

CURVE
CURVE
CURVE
CURVE
CURVE
CURVE

—- ot oA = A ea
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+Z LINE T

LTE

i0/LTE

12 VALVE 7T

LV 183/LV 2&6 MOUNT T
D SECT LINE/FD VAL 3 T
LTE 7/LTE 3 VALVE T
HTE 2/HTE 8 VALVE T
LTE 1/LTE 9 VALVE T

+Y REM/-Y REM T

-Y REM/+Y REM STRUT ¥

CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT

BED
BED
BED
BED
BED
BED
BED

CONOUID WN =

BcD
BED 10

BED 12

R e e e e e e I T

TANKS C&G PRESSURE
TANKS B&F PRESSURE
TANKS D&H PRESSURE

o Rk Ak K ok ok sk AOK Kk o kK Ok ok ok % & ok ok ok ok ok P Y RO K Kok ok ok ok ok ok ok ok ook s ok ok K i K oK koK K K K oK ok K K 0K K o o Kok ok ok K

APOGEE BOOST MOTOR

|
ook ok K ok ok % ok kR Kok ok kR kok ok ok k ok ko ok EXPERIMENT  SY ST EMok ok ok ok o ko sk okook ok e ok K ok 0k ok ok ok ok ok o ook ok ok ok % o

EEA
EEA
EEA
EEA
EEA
EEA
EEA
EEA

CONV 1
CCNV 1
CONV 2
CONV 2
CONV 1
CONV 1
CONV 1

CONV 1/

FOCUS POSITIUN-EXTEND
FOCUS POSITION-RETRACT

CAL
CAL
S1I
S1
S1
S1

PS1 HV
PS2 HV
SEC MI
PRI MI
SEC MI
PRI MI

1

1
R TEMP
R +Y TEMP
R FOC TEMP
R =Y TEMP

TEL STA 133 +Z/-Z TEMP
TEL STA
CAMERA DECK TENP
CAMERA DECK TEMP
CAMERA DECK TEMP

ST UVF LAMP TEMP

wokok ok ok ko A kR R ok R Kok xokk LWP**CAMERA SYSTEM NO.

uvC EHT

92 +Z/-Z TEMP

ASC2-21
ASC2-22
ASC2~23
ASC2-24
ASC2-25
ASC2-23
ASC2-27
ASC2-28
ASC2-29
ASC1-45
ASC1-46
ASC1-47
ASC1-48
ASC1-49
ASC1~-50
ASC1-51
ASC1-52
ASC1-53
ASC1-54
ASC1-55
ASC1-56
ASCi-42
ASC1-43
ASC1-44

ASC3-19

ASC2-58
ASC2-57
ASC2-538
ASC2-59
ASC2-60
ASC2-61
ASC2-62
ASC2-31
ASC1-62
ASC1-63
ASC1-61
ASC2~ 2
ASC3-20
ASC3-22
ASC3-21
ASC3-23
ASC3-24
ASC3-25
ASC3-28
ASC3-29
ASC3-30
ASC3-31

ESC-0

SEE
SEE
SEE
SEE
SEE
SEE
SEE
SEE
SEE

y=6.
Y=6.
Y=6.
y=6.
y=6.
y=6.
Y=6.

SEE

Y=
Y=
Y=
Y=
Y=
Y=
Y=
SEE
Y=
Y=
Y=
Y=
SEE
SEE
SEE
SEE
SEE
SEE
SEE
SEE
SEE
SEE

POLYNOMIAL 1
POLYNCMIAL 1
POLYNOMIAL 1
POLYNGMIAL 1
POLYNOMIAL 1
POLYNCMIAL 1
POLYNOMIAL 1
POLYNOMIAL 1
POLYNCMIAL 1

056X + 8.944
056X + 8.944
056X + 8.944
056X + 8.944
056X + 8.944
056X + 8.944
056% + 8.944
056X + 3.944
056X + 8.944
056X + 8.944
056X + 8.944
056X + 8.944

POLYNOMIAL 1

158X/ASC2(0/5)+5.88
175X/ASC2(0/5)+14.18
158/A5C2(0/5)+5.88

"SCALE FACTORS AND PULONOMIALS FOR IUE SYSTEMS TELEMETRY.

DEG
DEG
LEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
PSIA
PSIA
PSIA

DEG

JUNE 1

CURVE
CURVE
CURVE
CURVE
CURVE
CURVE
CURVE
CURVE
CURVE

OO0OO0O0OOOOO0OO0OO0OO0O0O0O0O0OOO0OO0OO0

NOTE 1
NOTE 1
NOTE 1

C

3.310% VOLTS
1.100X VOLTS
3.310X VOLTS
1.100X VOLTS
3.310x VOLTS
4.921X - 3.921((ASC2 (57/59)) NOTE 2
1.770X VOLTS
POLYNOMIAL 1 DEG C
-10.000X MILLS
10.000X MILLS
1.000X VOLTS
1.000X VOLTS
POLOYNOMIAL 1 DEG C
PCLOYNOMIAL 1 DEG C
POLOYNOMIAL 1 DEG C
POLOYNOMIAL 1 DEG C
POLOYNOMIAL 11 DEG C
POLOYNOMIAL 11 DEG C
POLOYNOMIAL 1 DEG C
POLOYNOMIAL 1 DEG C
PCLOYNOMIAL 1 DEG C
POLOYNOMIAL 1 DEG C

, 1979

— kb d ok d d e

]****************************4*******
y=—1.282X — 0.026 ~0.04689(SECEHT V) KVOLTS
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http:Y=1158/ASC2(0/5)+5.88
http:Y=1175X/ASC2(0/5)+14.18
http:y=1158X/ASC2(0/5)+5.88

SEC ZHT

G4

TARGET BIAS Gb
G1

HEATER CURRENT
FRAME

LINE

FOCUS

X=ALIGN

Y-ALIGN

DEFLN COIL TEMP

HEAD AMP/SEC EHT TEMP
FRAME DAC/LINE DAC T

ESC-1
ESC-2
ESC-3
ESC-4
ESC-5
ESC-7
ESC-6
ESC-8
ESC~9
ESC-10
ESC-11
ESC-12
ESC 52

ESC 53
ESC €4

y= =1.767X - 06.011 KVOLTS

y= 90.73X+0.13 VOLTS

y= 3.0391-0.0606 VvOLTS

Yy=-28.70X = 0.01 . VOLTS

Y= 48.08X + 0.10 MA

y= 91.07X = 237.0 MA

y= 90.56X = 237.1 MA

Y= 14.62X - 0. 11 MA

y= 66.42X + 0.05 VOLTS

y= 91.07X = 0.10 VOLTS

y=-21.82 + 56.57 MA

=-21.91X+ 56.66 MA

SEE POLYNOMIAL 1 DEG C CURVE 1
SEE POLYNOMIAL 1 DEG C CURVE 1
SEE POLYNOMIAL 1 DEG C CURVE 1

o ko ok kR Nk Fok ok ok kR ok LWRAKCAMERA SYSTEM NO. 2% ks sk 4 ok ok ok ok ok ok ok KOk ok kKR o o kv ok

uvc EHT

SEC EHT

G4

TARGET BIAS G6
G1

HEATER CURRENT
FRAME

LINE

FOCUS

X=ALIGN
Y-ALIGN

DEFLN COIL TEMP

HEAD AMP/SEC EHT TEMP
FRAME DAC/LINE DAC T

ESC-13
ESC-14
ESC-15
ESC-16
ESC-17
ESC-18
ESC-20
ESC-19
ESC-21
ESC-22
ESC-23
ESC-24
ESC-25
ESC 55
ESC 56

ESC 57

y=-1,271X - 0.015 - 0.03135(SECEHT V) KVOLTS
==1.771X - 0,010 KVOLTS
y= 80.53X + 0.32 VoLTS
y= 3.092X + 0.010 VOLTS
=-28.60X - 0,03 VOLTS
Y= 48.39X - 0.186 MA
y= 88.95X - 231.5 MA
y= 92.21X = 240.7 MA
Y= 14.66X = 0.24 MA
Y= 66.61X VOLTS
y= 90.82X - 0.03 VOLTS
Y==-22.11X + 57.53 MA
==22.02X + 57.45 MA
SEE POLYNOMIAL 1 DEG C CURVE 1
SEE POLYNOMIAL 1 DEG C CURVE 1
DEG C CURVE 1

SEE POLYNOMIAL 1

SkkdkEkxxkkEnkAxxk2x SWP*xCAMERA SYSTEM NO. 33k ok Ak o ok ok ok ok K o 3 ok ok Ko K K kR K ok ok KK ok kK K K Ok

UVC EHT

SEC EHT

G4

TARGET BIAS GA
G1

HEATER CURRENI
FRAME

LINE

FOCUS

Y-ALIGN
DEFLN COIL TEMP
HEAD AMP/SEC EHT TEKP

FRAME DAC/LINE DAC 1

ESC-26
ESC-27
ESC-28
ESC-29
ESC-30
ESC-31
ESC-33
ESC-32
ESC-34
ESC-35
ESC-36
ESC-37
ESC-38
ESC 658
ESC 59
ESC 60

Yy=—1.287X - 0.016 - 0.04460(SECEHT V) KVOLTS

==1.767%- 0.0186 KVOLTS
Yy=90.51X - 0.97 VOLTS
y= 3.092X + 0.002 VOLTS
==28.73X% + 0.03 VOLTS
Y= 48.46X ~ 0.05 MA
Y= 90.9YX = 235.7 MA
= 90.93X - 238.2 MA
= 14.85X - 0,15 .~ MA
= 66.37X + 0.07 VOLTS
= 90.50X + 0.44 VOLTS
Yy=-22.18% + 57.12 MA
Yy=—21.93X + 56.58 MA
SEE POLYNOMIAL 1 DEG C CURVE 1
SEE POLYNOMIAL 1 DEG C CURVE 1
SEE POLYNOMIAL 1 DEG C CURVE 1

b kh ok kA kAR kA Rk Ak 2 SWRHARCAMERA SYSTEM NO. A% sk & ok sokok ook kokok ok k K K 3 dokok okok %ok Kok ook

UvC EHY
SEC. EHT
G4

VI APPENDIX B -

ESC=38
ESC-40
ESC-41

SCALE FACTORS AND POLONOMIALS FOR IUE SYSTEMS TELEMETRY.

=~1.274X- 0.028 - 0.03800(SECEHT V) KVOLTS

y==1.737%~ 0.006 KVOLTS
y= 90.94X ~ 0.50 voLTS
JUNE 1, 1979 PAGE
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http:y=-21.93
http:y=-22.18
http:Y=-28.73
http:y=-21.82
http:90.73X+0.13

-NOTE 1:

NOTE 2:

VI

TARGET BIAS GO ESC-42 y= 3.075X + 0.008
G1 ESC-43 Yy=—2B.63X
HEATER CURRENT ESC-44 Y= 48.55X + 0.56
FRAME ESC-46 y= 92.63X - 239.6
LINE ESC-4% y= 80.90X - 23€6.9
FOCUS ESC~47 Y= 14.85X = 0.15
G2 ESC-48& Y= 67.46X - 5.57
G3 : ESC-49 Y= 81.26X + 0,17
X—ALICN ESC-50 Yy==21.92X + 57.18
Y—-ALICN ESC-51 Yy=-21.98X + 57.12
DEFLN CCOIL rVEMP ESC 61 SEE POLYNCMIAL 1
HEAD AMP/SEC EHT TEMP ESC 62 SEE POLYNOMIAL 1
FRAME DAC/LINE DAC 7 ESC 63 SEE POLYNOMIAL 1
IF USING WDA POWER SUPPLY 1 10V USE ENGINEERING VALUE FOR ASC2-0
IF USING WDA POWER SUPPLY 2 +10V USE ENGINEERING VALUE FOR A3SC2-5
IF USING EEA CONVERTERT +5V USE ENGINEERING VALUE FCR ASC2-57
IF USING EEA CONVERTER2 +5V USE ENGINEERING VALUE FOR ASC2-59
APPENDIX B - SCALE FACTORS AND POLONOMIALS FOR IUE SYSTEMS TELEMETRY.

MA
VOLTS
VOLTS
MA
MA

DEG C CURVE 1
DEG C CURVE 1
DEG C CURVE 1

JUNE 1,
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http:E-060.00
http:G-030.00
http:R-020.00
http:E-Ol0.00

T o o + hid ha

! DIRECTIVE |} LANG | USE ! STATEMENT ARGUMENT FORM {
Fomm tom————— tmmmm———— T T T +
! ABORT i ¢c/pP i PR/K i {'<STRING>'} !
e e i Fo————— i ——— e e e et e e i S e e e +
i ABS i C i F I O(<EXP>) :
- ——— F————— - e e o e e T g g 6t e P R e e T e o e e e o 2 e e g e e +
! ALRMHI 1 C I t (<KTLMPPR>) !
L S S o S T e e R o S o B 8 B o o 0 e i G R S +
Y ALRMLC 1 ¢ 2 I (KTLMPPR> ) !
e R e S AT 5 S e 8 e 0 5 5 s e e 50 8 o e S0 e e SR i 8 +
| ASSIGHN i i ! [CMD{CMDP!MAN!PEN}DMT ]{,<CONSCLE#>} !
Frmmid e i i Fmm s ——— A e e e e e T i o e o e e B 5 5 e £ s et e e e +
i BIT ve I F ! {<EXP>,<EXP>,...) :
Fomm e o +m=—— e e e e e +
| BPARDB ! c/P ) | <DATABLOCHK#>, <ARRAYNAME> , <4#LORDS> !
domm e Fo—————= Fe—mmm T e T e e e e e e e e e T e e — e +
! CALL L c/P ' PR | <ENTRYNAME>{,<PARAMETEREXP>...} !
o e i e e e o e e e e e e e e e e e e e e e e e e T e e +
} CALLTASK T e i SS { KTASK#>

o o m——— pmmm—m——— e e e e +
! CMDSEQ tc/p l ‘
P o e e e U RS i A e S i o e S e S +
}.coLLDuUmP e ' i [OBCIFES}VAM|SPEC]{,<#MINORFRAME>{,[FMT1A}FMT1B|FMT2A!FMT2B |
| ! ' ' JVAMT}} ;
o R R EaEeas o e e R e R e e e e o S B o o T S R S S S S e R +
! COMMAND i C/P : | <ADDR>,<LENGTH>,<VALUE>{,<LENGTH>,<VALUE>...} !
R e S e B AT S e SR R S S S o S o e 5 0 0 0 S e S o P +
{ CONSOLE i C ] i [ALTCONS,<CONSOLE#>|EVENT,<EXP>!DISP,<EXP>] !
Fom P e FFEEE e B R e o e e B R S e e B B e e i e e S S N S S R R B e o e s e +
| CONTINUE 1 c/P | PR ! !
Fomm e do—mm $mmm e e e e e e T e +
{ CORE i C ) i <ID>(<BASEADDR>){.,<ID>(<BASEADDR>)...} }
e i e g tm——m——— Fo—m—m— e e e e +
! $CURKRENT - 1 ! [{A,D,RI(<DEG>{,<MIN>{,<SEC>}}...}[UPDATE]{,<MIN>{,<SEC>}}) !
t 1 ' ] . ¥
i I 1 i e 4 & 1
o o o e o —imirmim o s i e e et s o e S i e i +
| DEVICE 1 c/P ! F i ([DECIDMU!OBC|LVSW|FES|IRA}RW|EVIMECH!PAS|CAM]) i
Fomm e to— - t——————— e e e e Rt e e e e e +
| DISPLAY I ¢ H I [<EXP>{ '<STRING>']{,[<EXP>!'<STRING>']...} :
e to————— Fom————— o e e e e e e T e e +
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VI APPENDIX F-CCIL/PCL DIRECTIVES SYNTAX

{[DISPLAY !MODIFY]{,<
<RELATIVEWORD#>}}1}}

<LABEL> <I1D>=<INITIAL#>,<FINAL#>{,<INTERVALA>}
______________________________________________________________ 4

[SEND]LIBJINITLIB]
[ LOADX | POINTA ! POINTR], <EXP>,<EXP>

[TEXTJLINEA!CENT{LINER], { (<TYPE>,{,<CGLOR>})},<EXP>,<EXP>

<KNEWID>,<QLDID> {, <NEWID>,<OLDID> ...}

_______________________________________________________________ +

[REPLY!SERIAL,DMU!SCAN!MECH | EV!PRECESS | IRAIPAS!FES!RW]

______________________________________________________________ +

<ENTRYNAME> { , <ARGUMENTEXP> . . . }

{[<LABEL>!<STATEMENT#>]}

—————————————————————————————————————————————————————————————— +

[<LABEL> | <RELATIVEEXP>]

[[<LABEL>!<STATEMENT#>1}

________________________________________________________________ ¥

<EAP>{,[<LABEL>!<RELEXP>]}

<ID>{ (<BGUNDEXP>)}{,<ID>{ (<SOUNDEXP>)}...}
______________________________________________________________ i
<TELEMNAME>, [ON}OFF ], <TELEMNAME> , <LOLIMIT>,<HILIMIT>
{,[OFFION][RAWIENG]...}

i EPHEM{ TARGET ]
———————————————————————————————————————————————————————————————— +
{GEN}
______________________________________________________________ H
{CLEAR}

<STARTADDrK>, <ENDADDR>

_______________________________________________________________ +
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http:LABEL>:<STATEMENT.iI

! OBCLOTAP

+
1
1
[}
1
|
|
|
1
|
|
|
I

} 0BCLDTYP

R e Tl o Sy

-

_______ i
LANG | WUSE
C i
________ m e
P i
_______ e mmm o
c :
_______ i
c/P :
1
i
i
_______ PER—
c/P ]
_______ PSP
c/P H
_______ S
c/P :
_______ G e
c/P i
_______ Jmmm e
C i
_______ pmm e
c/P !
_______ N
c A
_______ o,
c/P H
_______ S e e
o i
C i
_______ pm e
c/P H
________ P,
c/P i
_______ S s
C i
_______ o B o
c !
_______ e e
c i
1
]
1
1
'
1
1
H
_______ YN
c/P 1 OPR
_______ I
c |
C 'F
_______ e
C i
i
_______ SN

m———————— e e e e e e e et . ¢ S e T

el S

B T T TSR SV S S,

+

Vi APPENDIX F~CCIL/PCL DIRECTIVES SYNTAX

STATEMENT ARGUMENT FCRM

KSTARTADDR>,<ENCADDR>{ ,ALL}

<OPTION>{,<OPTION>...}

OPTION::=[MA|MBO}M31 |MB2|MCO!MC1 !MC2!MDO}NMD1 |MD2 | MEO!ME1 )
ME2 | MF | GO {MG1 I MG2 I MG3 | MJ0 | MJTMJI2 I MK ML | SACO )
SAC1!SAC2)ISMAX0 | I5MAX1!ISMAX2)BGO }BGI|BG2]

______________________________________________________________ +

[SWRISWP!LWR}LWPI{,[FESMTR!MODEXP!CALLON]...}
______________________________________________________________ +

<BAMK¥>
______________________________________________________________ +

<STARTADDR>, <NUMLOC>

______________________________________________________________ 4
______________________________________________________________ +
______________________________________________________________ +

<BANK#>
______________________________________________________________ +
______________________________________________________________ +

<STARTADDR>,<NUMLOC>

<SBANKA>

<BANK#>

<MONTH>, <QAY>, <YEAR>{ , <HOUR>{,<MIN>}}

____________________________________ e e

<PAGENAME>{,<CONSLE#>}

______________________________________________________________ +

[ON}OFF]{,<PEN#>}

CAL,<PEN#>,<VALUE>

MODE ,REALTIME

CLEAR

SUBC,<PEN#> ,<MFOFFSET>,<STARTMF>,<MFCYCLE>{ ,<BIT#>}
MAIN,<PEN#>, (<KMAINCCWM>,...){,<BIT#>}

<MAINCOM> : i =[ <MFOFFSET> | <INTCNT>(<MFOFFSET>,<SPACING>) ]

<ID> {(KFPRA>)[,<ID>{(<PPR#>)}}}

]
1
|
H
i
!
1
]
i
|
t
1
f
1
i
I
]
t
i
1
|
(
I
t
1
|
1
1
I
]
|
|
I
I
|
1
i
{
|
|
|
!
I
1
1
|
!
|
t
1
1
|
|
|
f
1
1
|
|
|
!
|
+

(<PPRNAME>)

|
t
i
i
i
l
|
I
t
i
1
1
i
\
i
1
1
i
1
[}
|
I
[}
I
]
I
i
f
1
1
1
|
|
i
!
I
1
]
t
i
I
]
|
]
1
!
|
i
I
I
|
]
I
1
1
]
|
1
1
1
|
|
+

<FESING>, [CLEAR|{MERCGE |NORM}REV !MAG! IMAGE]
<FESOSC>, [CLEAR{CENTRD{POINT|TYPE!CT|CTN CMAG|{NORM|REV]
REV |MAG!CORR!STOFEF |DWELL ! WQUEEZE | PRINT]

_______________________________________________________________ 4§
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vi

e i Fm—m e +
! DIRECTIVE ! LANG ! USE '
e bt o= o i +
] | ] 1
1 1 1 ]
e ofp S e e A +
{ PROC ! ¢c/P ! PR i
R S S S e i s +
! RAW o) . F !
o —————— fm————— e ——- +
i REAL i €/P | '
o it e oo e s e +
! RECLAIM ! € t i
e —— e ———————— o ————— 4-
! RELEASE ' C ' i
L Fo—mm——— e e +
! RETURN ' Cc/P ! PR ]
o e e e L At el Ll L Seidainded el i +
! REPLY i C : i
1 ] 1 1
1 1 1 i
1 1 i 1
] 1 ] 1
i ] ] i
1 1 ] ]
o e it et +
! SCROLL ¢ : 1
! H i i
Fom e e i i e +
! SELECT e | i
b tm——m——- Fomm +
! SEND H 1 H
e o= pmm e ——— +
! !SEND i c/P ! !
A Fom e ——— pmmm————— +
1 1SEQ ! ¢c/P ; !
e S fm————— tmm—m +
| SEQWAIT ' Cc/P : !
S e R e R e +
{ SET 1 C i !
' i ] H
1 1 i [}
[} ] i 1
] ] 1 1
1 i i 1
] ] 1 ]
1 1 1 i
] 1 1 ]
] 1 1 ]
1 1 ! g
) 1 ] i
) 1 ! 1
1 1 1 1
] ] ] 1
) ] i i
] ] H ]
t ] ] 1
| 1 1 1
] 1 1 ]
1 1 i 1
1 1 1 1
i 1] 1 1
] i ] ]
i ! 1 ]
\ i i 1
i B ] 1
] t 1 1
] ] ] i
t 1 1 1
1 [l ] 1
[} ] 1 ]
] I ] ]
] [} 1 1
] ] 1 ]
1 ) 1 1
H { i ]
i ] ’ 1
1 1 | ]
1 1 ] 1
1 1 1 1
] ] i 1
H ! | |
R Sufaleie ittt +o——m—— o +

APPENDIX F-CCIL/PCL DIRECTIVES SYNTAX

STATEMENT ARGUMENT FORM

<SPEC>,[CLEAR!RECON]

1ASG, <MSG#>, [APPROVE !SKIP]
OBCTAP, [ YES!NO]
OBCTAP, [ APFROVE | SKIP]

CMD, [APPROVE | SKIP]CLEAR}RETRANS]

<COM | TARGETS|HEADER|EVENT | CAMSNP|SCSNAP | FESDSC>,
<SPEC>,<NREC>

<SLEWA>
[HEADER! IMAGE ] , [FES!SPEC], {<FILE #>}

{<INTERVAL>,<#TIMES>}

<.1 SECONDS>

AOQ, [ON!OFF]
ALARMS,RECAL
BUFFACT , <EXP>
CMDMQODE , [ CMDENC | DDPS]
DECODER , <EXP>

HISTORY, [ALL)TLM{COM| 3DPSIN}DDPSOUT |EVENTALARM| EDS |ESA!NEW]

,[OWN!OFF],<EXP>
MANVER{, [ PRE!POST],[ON,OFF]...}
OVERRIDE , <EXP>
POD, <CONZOLE#>
SCLGCK,BASE<YEAR>
SCLOCK, uan1

SCLUCK,START, <MON>,<DAY>,<YEAR>,<HOUR> , <MIN>,6 <SEC>, <MLS>

SCLOCK, TICK, <MLS>

SK1PSUBC, [ON}OFF]

EDS,|OFF:0ON],<DEVICE NO.>
VERIFY,{[OFF!0OCC|SCE}},{,[OCC!SCE}}
MFFORMAT , [AUTO | FMT1A} FMT1B! FMT2A! FMT2B | VAM]
MFSTATIC, <EXP>

MFQUAL, [CCOD, <EXP>!{DONTCARE , <EXP> | GOOD, <EXP>, DONTCARE , <EP> ]

ORBIT,<ORBITAH>
RECQUAL ,[0OB3C|VAM|FES], <EXP>

SAFEACT, [HONE !OBC{SLEW!ALL | WARN,<EXP>! TIME,<EXP>]

SITE,[PRIM|SEC],<STATIONNAME>
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STATEMENT ARGUMENT FCR

i i :

+ 4 +

i i i | ]
i 1 i ‘ i
i i i ' i
! ! ! ! TLMIN,[TH ,DDPS],[ON:OFF] !
! ! ! b THS{, [NORM THRU |HCONV ! SCONV ]}, RATE, <EXP> H
! ' : ! TRAMNSMIT,[SINGLE!MULTIPLE] !
i it e i -  faaiaeaitet A e o s e 285 i i 8 5 0 5 i 5 8 O L S el i o e R R +
i SIGHCN i C H ! <ASTRONOMER ID>,<USERID>, {<NODATA>} .
Rt ittt Hom - tmmm————- e e e e e o e o e i B S e e e it 0 +
! SIGNOFF e ] ! '
thin S e s S ek Fmmm - e e e e e e e e e e e e e T T T e e e - +
! SLEW !¢ i ! JAID!R!PITCH!YAV!ROLL](<DEG>,<MIN>,<SEC> ) ]
e b st A e i e e e +
| SLEW i C ‘ ! TARGATT !
e e o R e o e e e e e e e e e e e e e S e +
! SNAP it ¢ i { [CONSOLE,<CONSOLE#>!VIRTUAL,<FPAGENAME> ] !
PR S SRR S B REEERS R e e S S R e e S o e o S S e S R R R R RS +
! STATIC ' c | i <TELEMETRY NAME> !
e e S e o o R e S T S e, 5 5 e B S R S R o 8 SRR e e M R 0 e B 0 i B L o SR 0 e S +
! STEP tc/p iofoit] i
Rt it Fomm———— o S o S o e e e e e e e +
! STORE i cC ;i ! <EVENT|COM!HDR|CAMSNP | SCSNAP ! FESDSC>, <RNUM> , <ITEM> {
e e e e Fom————— Fmmm————— e e et e +
! SUBR i c/pP 1 PR 1 H
For e Fe— e —— Fom e e T e e e e T T e e +
I sw ' c/P ! ! [DIUIRW!OBC!MECH,FES!PAS!IRA!CAM! LVSW!EV],<EXP> !
S S i e e e o o e e e +
! SWITCH e : | <PPRNAME> :
o R e e e e S e S S i S S R e A S e e e SIS R o e R e S i +
! TARGATT i C 1 ¢ {[A|DIR{PITCH!YAW}ROLL](<DEG>{,<MIN>{, <SEC>}} !
e FER S T S i e 5 0 5 4 ) e e R e R S +
! TOP 1 ¢c/P A : i
L e E e e S 5 o B e e R 0 e i 5 0 e 8t e +
! TRUEDATE ! G : | !
Fom o ——— o= =TT e e e e e e T e e e e e e e e e e = o e o e +
! UNSYNC 4c : | !
e Fommm——— tom————— e e e e e e e e e o e e e e e e s e e e +
! IUPLINK 1 C ! i [CITIS]L,<PASSWORD>} !
S sy e e e g o 5 i S i o +
! UNFREEZE I C : ! i !
Gt e e i G- A T e e e T T e — +
! UNSPEC (o | F !(<EXP>) ;
A R o i e I e A o o B e e e B T S B i 0 S o 2 i S e R R e o R +
! VAMCOMP e ; ! <PPRNAME> !
e i S T P i v e S 8 e e G S R i 5 e e e i +
! VAMCOPY it C ; ! [OBCMASTR!TLMMASTR] !
s primrn S o B R e et e i e 8 e o e ettt e e +
! VAMPRT e i ! <PPRNAME>

Fomm e o - Fomm e o e i 5 e e 5 e +
! VAMRECON ! ¢ ' : i
e L L e g e i e R S e e 3 e R S S e £ o e e S S e +
| WAIT L /P ! ! <TIMEEXE> '
! ! ! | <EXP>,<TIMEEXP> :
: i | i <EXP>,<TIMEEXP>, <MAXTIMEEXP> !
i S S S L el R T S o B 5 R e e i, 5 e e o 56 5 5 e o S +
! WHEELS P C i i [LOADEDUNLOACED] ]
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| DIRECTIVE | LANG | USE | STATEMENT ARGUMENT FORM :
i ] I v ¥
i 1 1 t ]
' ! ! i [RIPIYIX],<RATE> [RiP{YIX],<RATE>,... |
Fmm e L qpme e B T B i o i o B e e i e S e o o e et +

LANG: C=CCIL P=PCL

USE: PR=PROCEDURES ONLY  K=KEYIN WHILE PROCEDURE RUNNING SS=SINGLE STATEMENT

BLANK=ALL THE ABOQVE F=FUNCTION
CHAR: <>=TOKEN  []=OPTIONS SEPARATED BY | {}=0OPTIONAL
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THE PURPCSE GF THE SCE FOUNCATION POOL 1S TO PROVIODE
A COMMANL BACK-UP CAPABILITY IN THE EVENT OF TOTAL
DIGITAL CCMMUMICATIUNS FAILURE. THE COMWMANDS RESIDING
IN THE POOL ARE IDENTIFIED BY MARK NUMBER AMND wILL BE
TRANSMITTED UPCN VERBAL REGUEST FROM THE CONTROL
CENTER TO THE SCE OUPERATOR. THE COMMANDS ARE STORED
ON CASSETTE TAPES AND WILL BE LOADED BY THE SCE
QOPERATOR. THERE ARE TwWD CASSETTES WITH IDENTVICAL
COMMANDS BUT DIFFERENT CUMMAND DECODER ADDRESSES.
TAPE COt1 CONTAINS DECODER ADDRESS 22 AND TAPE CO02
CONMTAINS DECODER ADDRESS B5.

FOR A MORE CETAILED DESCRIPTION OF LEACH COMMAND
B8IT STRUCTURE,REFER TO THE T&C SCE PCOL DCCUMENT
DATED AUGUST 10 1977.

14PULSE COMMANGS (DIRECT 1 TO 1 NUWMBER RELATIONSHIP)
MARK NUKMBER it1PULSE CMD FUNCTION -

001 co1 EOQOST REG NO.1 ON
002 002 ) EOOST REG NO.1 OFF
127 127 SPARE

ok ok R K Kk R KK OR R K R kR K KK Kk A K KK s R OK K ok R K R ok ok b K K Kk R K R R ok K 0k

409 1RA1 GYRO 1 RATE MODE

410 . IRA1 GYRO 1,3 RATE MODE
411 IRA1 GYRO 1,3,5 RATE MODE
412 IRA1 GYRO 2 RATE RODE

413 IRA1 GYRO 2,4 RATE WKODE
414 IRA1 GYRO 2,4,5 RATE MODE
415 IRAIT GYRO 1 HOLD MODE

416 IRA1 GYRO 1,3 HOLD NODE
417 IRA1 GYRO 1,3.5 HOLD MODE
418 IRA1 GYRO 2 HOLD MODZ

419 TRA1 GYRO 2,4 HOLD MODE
420 IRA1 GYRO 2,4,6 HOLD MODE

s o KR R o K R kR ok S K kK K 6 ok ko o K R ko I R K o ok KK K ok Ok R ok K R K

421 EV1 CLOSE VALVES

422 EV2 CLO3E VALVES

423 EVi CFEN VALVES 2,5,7 ENASLE ENGINES 4,10
424 EVI OPEN VALVES 3,5,7 ENABLE ENGINES 6,12
425 EV1 OPEN VALVES 3,4,6 ENABLE ENGINES 7,3
426 £Vi OPEN VALVES 3,4,6 ENABLE ENGINES 9,1
427 £V1 OPEN VALVES 3,5,7 ENABLE ENGINES 10,6
428 EV1 OPEN VALVES 3,5,7 ENABLE ENGINES 12,4
429 EVi OPEN VALVES 3,4,5,6,7 ENABLE LOW THRUST ENGINES
430 EVi CPEN VALVES 1,5,7 ENABLE ENGINES 10,4
431 EVI CPEN VALVES 1,5,7 ENABLE ENGINES 12,6
432 EV1 OPEN VALVES 1,4,8 ENABLE ENGINES 7,3

CRU COMMANDS (2XX=0ON 3XX=0FF)

IiARK NUMEER CRU CMD FUNCTION
201 01 (CN) FWR SUPPLY NO.1
301 21 (OFF) PWR SUPPLY NU.1

V1 APPENDIX G - SCE FOUNDATION POOL - JUNE 1, 1979 . PAGE 108



VI

202
302

264
3384

APPENDIX G - SCE FOUNDATION POOL

02
02

€4
64

(CN)
(OFF)

(ON)
(OFF)

SEC.MIRROR HTR CIRCUIT 1
SEC.MIRRIOR HTR CIRCUIT 1

SOLAR ARRAY,SI COVER ARM2
SCLAR ARRAY,SI COVER ARM2

JUNE 1,

1979
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SERIAL COMIMANDS

MARK UNIT  FUNCTION

NUMSER

375 DMJ1  ROM FMT 1A,I1A2=7 1.25 KB
376 OMU2  ROM FMT 1A,I142=7 1.25 Kb
377 DMU1  ROM FMT 1A,IA2=7 20 KB
378 DMU2 RO FMT 1A,I1£2=7 20 KB
379 DMUY  ROM FMT 2A,1a2=7 1.25 KB
3830 DMU2 KOM FMT 2A,I1A2=7 1,25 KB
331 DMU1  RGiA FMT 2A,1A2=7 20 KB
382 LWMU2  ROM FMT 2A,1A2=7 20 KB

S ok K KK A K K R KK R o K K R s O 4K o K HOR E KOK K ok K o sk ok Ok ok Kk R R koK R KOF

4233 EV1 OPEN VALVES 1,4,6 ENABLE ENGINES 9,1
434 £Vt OPEN VALVES 1,%,7 ENABLE ENGINES 10,6
435 LV CPEN VALVES 1,5,7 ENABLE ENGINES 12,4
426 cV1 OPEN VALVES 1,4,5,6,7 ENABLE LOW THRUST ENGINES
437 EVi1 OFEN VALVES 2,4,5,6,7 ENABLE LOW THRUST ENGINES
438 EVi GPEN VALVES 1,5 ENABLE ENGINE 5

439 EV1 OPEN VALVES 2,Z ENABLE ENGINE 5

440 EVI JPEN VALVES 3,7 ENABLE ENGINE 113

441 EVi FIRE ENGINE 4,10 +ROLL '

442 EV1 FIRE ZNGINE 6,12 -ROLL

443 EV1 FIRE ENGIWE 7,3 +FITCH

4443 EV1 FIRE ENGINE 9,1 -pPITCH

445 EV1 FIRE ENGINE €,10 +YAW

446 EV1 FIRS ENGINE 4,12 -YAW

4457 EV1 FIRE ENGINE 1 .

448 EVI1 FIRE ENGINE 3

449 CLvi FIRE ENGINE 4

430 EV1 FIRE ENGINE 6

451 EV1 FIRE ENGINE 7

452 EVi FIRE ENGINE 9

453 EV1 FIRE ENGINE 10

454 tvi FIRE ENGINE 12

kK RO R K R KR R KR R R R KK b o ok o K R KR R R K o K R Ok KK

475 PAS1 FPLANAR MODE, 1250 CLOCK,CONT.SCAN
476 LAS2  PLAMAR MODE,312 CLOCK,CONT.SCAN

477 PAS1 SPHERICAL MODE, 1250 CLOCK,CONT.SCAN
478 PAS2  SPHERICAL MOCDE, 312 CLOCK,CONT.SCAN

VI APPENDIX G ~ SCE FOUNDATION PUOL JUNE 1, 1979
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CCiaMAND SEGUENCIS

ThE 500 SERIES OF COMMAND MARK NUMBERS CONTAIN ONE
OR MORE PREVIOQUSLY DEFINED MARK NUMBER COMMANDS.

MARK
NUMBER
500

CONTAINS
- MARK

328 IRA COMMOIl ELECTRONICS 1 GFF
332 IRA COMMON ELECTRONICS 2 OFF
228 IKA COMMION ELECTRONICS 1 ON
205 IRA GYRD 1 ON

227 IRA GYRO 3 ON

244 IRA GYRO 5 ON

Sk ok kK KK R K b b 4K R K oK 8 K K K e K R % ok R K R K K OK R OK K ok b KK X ok K Kok ok R K K

591 409 GYRO 1 SELECT (RATE)

502 410 GYRO 1,3 SELECT (RATE)
393 411 GYRO 1,3,3 SELECT (RATE) .
394 412 GYRO 2 SELECT (RATE)

575 413 GYRO 2,4 SELECT (RATE)
506 414 VRO 2,4,6 SELECT (RATE)
507 418 GYRO 1 (HGCLD)

503 416 CYRO 1,3 (HCLD)

509 417 GYRO 1,3,5 (HOLD)

510 418 GYKO 2 HOLD)

511 419 GYRO 2, (HOLD)

512 420 GYRD 2,4,6 (HOLD)

e ok K AR m ok K K ok XOR R R KRR R K L ok kK R R KK S oh ok 3 K K O RO ok KK K OOk K KK

ENGINE/VALVE

513 303 DRIVER 1 OFF (ALL JETS OFF)
314 ENGINE/VALVE DRIVER 2 OFF (ALL JETS OFF})

514 421 CLOSE VALVES EVI (ALL VALVES CLOSED)
422 CLOSE VALVES EvV2 (ALL VALVES CLOSED)
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FES#2 D/
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B e At e S At e B et antat Tt L
t
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DATA

PASH#1

9

i e e e e et et e &

9

FASH#2 DATA
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4
i
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i T amti e e e  tl atatnba el

0

DATA

0BC# 1

9

1
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cume

9

9

1
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42 DATA

cBZ
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CBCH# 1 MER

10
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i 1 ]

o e e e e e e e e e e e e e e e e e

GumMe

OBC#2 MEM

] i
1 1
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CAM#1 VIDEO-LWP>

e e e e e e e e e e e e e e e

10

i \
i N
B it T T i e T B T e e

CAN#2 VIDEO-LWR>

CAM#3 VIDEO-SWP>AMC
e e e e e e e e e e e e e e

6

)
1

12

1 i
i 1

CAME4 VIDEO-SWR>
e Rt e e St e et Al bbb

a

[t
i

B e At e e A e e &
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CAVi#1

]
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10

1
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e e e e e e e e e e e e e e e e e S e e e —————

CAM#2 STATUS>

i
]

i
]

S 5
A o 5 e R R S S B e S 5 i A R i S o 5 o v e £ o R o P S S e

i
1

CAME3 STATUS>DNMC

1
I

12

e e e e e e e e e e e e e e e e e e e

CAM#4 STATUS>

1 ] )
i 1 I
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MOMITOR
R e Tt S B e e

OMJ RAD.
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