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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 4 



(8 ) ( 6) ( 37) 	 ( 7 ) 
T---------+-+--------+-+------+---------------------~---------------+-------+-+ 
1 LEAD I NG : 1 : : 1 1 2 3 4 5 1 : 6: 
:ZEROS : :12345678:9:012345:3789012345678901234567890123456789012:3456789:0:
+---------+-+--------"r-+------+-------------------------------------+-------+-+ 

+---------+-+~-------+-+------+------ -------------------------------+-------+-+ 

lREALTIM::: 1 :: :IMPULSE : 
: Ii/.?ULSE 1 1 1ADDRESS 1C: : XXXXXXX : PAR lTY 
: 1 : : 1 SERIAL DATA : 
: SERIAL :1: : 1: XXXXXX 1XXX :< XXXXXXXXXXXXXX XX XXXXXXXXXXXXXXXXX: , , 

" 

lOBe CIIIDS :*:*,, *" ****: : : If'.1PULSE :****"'**l": 
1IMPULSE :.:** •• ****:0: lXx xxxxx 1**** ***:*: 

:.:*.~~****: :: SE RIAL DATA :*.*****:*: 
:SERIAL l*:.* a *~ •• *:l :XXX XXX:XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX:* •• ****:*: 
+---------+-+--------+-+------+-------------------------------------+-------+-+ 

REAL TIME COMMAND = 60 BITS; OBC COMMAND = 44 BITS(BITS 9-52) 

BITS SYNC LEADING ZEROS FOLLOWED BY '1'. 

BITS 1- 8: SPACECRAFT AND DECODER ADDRESS; 	 1=00100010 HEX 22 
2=10110101 HEX B5 

BITS 9: SERIAL COMMAND=1 ,IMPULSE COMMAND=O. 

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 53-59: PARITY. 
LET 	 M(X)=BliS 9-52 = POiP1X+P2X. ~ 2~---+P43X**43 

G(X)=POLYNOMIAL=I +X**2+X.*6+X**7 
R(X)~PARIT Y =RO+R1X+R2X**2+---+R6X**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: EXEC UTE. 
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+.----------+-----+------------------------------------------------------------------------+ 
: COr~MAND : SW : ARGJI,1EtHS AND flAt',;:>E I 
+-----------+-----+------------------------------------------------------------------------+ 

:Ir,1P N,N,--- 0_Ll:_N.LE.127 I 
:CRU [<ON>:<OFF>j,N,N,--- l.LE.N.LE.64: 
: V;"I.! <P PR NAf.1E> : 

( 2) DMU 

:DMU 
 lA2=,IA1=,XVA~;,XCLK=,AROM=,CFMT;,TFMT=,TMROM=,CODED;,MXR=,SRATE;; 

( 2) DMU 0-15 3-15 0-1 0-1 0 0-3 0-1 0-3 0-1 0-6 0-5 

:OBC 
 [<RESET>:<GO>:<HLOAD>,N:<CMND>,CODE,NI<SLOAD>,A,B:<DUMP>I<FIX1>:<FIX2> 

(2 ) OBC :<SOUMP>,AI<HDUMP>,AI<LDBLK>,A:<PATCH>,A,B{,---ZI] 

:PRECE5S 
 PSUN;,PLONG;,PESUN=,PSTART~,PFIRE=; 

(1 ) 0-1 0-1~ 0-1 0-127 0-255 

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


( 1 ) 0-15 0-15 0-1 0-1 1 
J : LPU!.=,PHASE=,ACC=,EVC=,HPUL;,EVE=,VALVE=,ENG=,FIRE=;EV 

(2) EV 0-1 0-1 0-1 0-1 0-1 0-1 Vl-V7 Jl-JI2 

: R\~ RW~OOE=,RWENAB=,kEDUN=,ROLL=,YAW~,PITCH=; 


(2 ) RVJ 0-15 0-1 0-255 0-255 0'255 0-255 

:PAS 
 PASMOD=,PASCLK;,PASDIR;,PASMAX=,PASLEW=,PASCAN;,PASSUN=,PASMIN=; 

0-1 0-3 . 0-1 0-360. 0-1 0-1 0-1 0-360. 

: IRA 


( 2) PAS 
lRACOLD=,IRAQB=,!RA8D=,IRABA=,IRAMC=,IRAGYR;,IRAHTR=; 

( 2) IRA 0-1 0-1 0-1023 0-7 GY1-GY6 GY1-GY6 GY1-GY6 

:FES 
 FESX;,FESy;,FESL~,FLAP=,FESXF=,FESYF=,FESTE=,FESTSR=,FESTHD=,FESSM=; 

( 2) FES -63-63 -63-63 0-63 0-1 0-31 0-31 0-1 0-1 0-3 0-2 

:LVSW 
 MUX2;,MUX1=,MEC2;,MEC1=,SWR=,SWP=,LWR=,LWP=,FES2=,FES1=; 

( 2) LVSvJ ARGUMENTS ARE <ON> dR <OFF>. FOR NO ARGUMENT ALL OFF. 

:APER {[<CLOSE>:<OPEN>]l 


( 2) MECH 

:CAMSEL {[<SWR>:<SWP>:<LWR>:<LWP>]I 


( 2) MfCH 

:DISP l {[<SWL>:<SWH>:<LWL>I<LWH>]l 


(2) MECH 

:FOCUS FOC~; 


(2) MECH 1,:':,4,8 

:SIALGN G); ,YAL= ,XAL= 


(4) CAM G3D,G3F YAN,YAMC XAN,XAMC 

:5IHTR HTR~ ,SEC= ,Gl= 


(4) CAM HTL,HTH SECI-SEC~ G1CO,G1ED,G1EF,G1RD 

:SIUVC UVC=; 


(4) CAM UVCl-4 
:SIMODE SZ;,<WLC>,<TF2>,<FB>,<TF1>,<UVF>,<EX>,<ER>,<RDER>,<RDLO>,<RDHI>,<STBY> I 

(4) CAM 0-3 : 
:SCAN 15,,; ,IlA; ,LSR= ,SSR; ; : 

J (4) CAM J 0-1023 0-1023 0-1023 0-1023: 
+-----------+-----+------------------------------------------------------------------------+ 
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ADD CODE 
1M? 2 
TYPE 

PlvRBrll0F 
IMP 4 PI~R8R20F 

14 BAT3rml 
IMP 16 
IMP 

BAT3RD2 
1M;> 29 ALRD1SI<8 
IMP 60 FC:1SFCC 
IMP 61 FE2SFOC 
IMP 22 BAT1UV 
IMP 24 BAT2UV 
IMP 26 28VUVDET 
IMP 28 28VOCDET 
IMP 48 CMDOSC 
IMP 103 SAE)?LY 
IMP 104 SA20PLY 
IMP 105 SIDUSTCV 
IMP 106 APOGMOTR 
SER 20 EEAAFOCD 
SER 28 EIOAaFOCD 
SER 24 IRAGYJ<A 
SER 32 IRAGYRB 
SER 8 CRUGyr,l 
SER 8 CRUGYR2 
SER 8 CRUGYR3 
SEfl 8 CRUPITCH 
SER 8 C'<UYAW 
SER 8 CRUGYR4 
SER 8 CRUGYR5 
SER 8 CRUROLL 
SER 8 CRUREOUN 
SER 8 CRUGYR6 
SER 8. CRUPYROI 
SER 8 CRUr,IOTOl 
SER 8 CRUMOT02 
SER 8 CRUPYR02 
SER 5 CEAv!DAA 
SER 13 CEAc'iDA,B 
SER 21 CEAENGA 
SER 29 CEAENGB 
SER 8 CRUSSE2 
5ER 8 C"uEVl 
SER 8 CRU03C2 
SER 8 CRUEV2 
SER 8 CRUSSDD 
SER 8 CRUFSSI 
SER 8 CRUOBCI 
SER 8 CRUOOCP2 
SER 8 CRUFSS2 
M!SSION MODE CRlT ICAL COMMANDS 
IMP 19 CPU20FF 
IMP 50 CPt.Jl0FF 
IMP 53 MEM1UOrF 
IMP 55 MEMILOFF 
IMP 57 MEI',12UOF F 
IMP 59 . MEM2LOFF 

CRITICAL COMMANDS 

FUNCTION 
200ST REGULATOR 1 OFF 
BOOST REGULATOR 2 OFF 
BATTERY 3RD ELECTRODE 1 OFF 
8ATTERY 3RD ELECTRODE 2 OFF 
AUrOMATIC LOAD REMOVAL DISABLE 
FOCUS ELECTRONICS 1 START FOCUS 
FOCUS ELECTRONICS 2 START FOCUS 
BATTERY ~:O. 1 UV DETECTOR OFF 
BATTERY NO.2 UV DETECTOR OFF 
+28 V UV ~ETECTOR OFF 
+23 OC DETECTOR OFF 
COMMAND DECODER OFF 
SOLAR ARRAY DEPLOY SYS 1 FIRE 
SOLAK ARRAY DEPLOY SYS 2 FIRE 
SI OUST COVER DEPLOY FIRE 
APOGEE BOOST MOTOR FIRE 
EEA MECFOC A FOCUS DRIVE BITS 34-37 
EEA MECFOC B FOCUS DRIVE BITS 34-37 
IRA A GYRO SELECT IRAGYR BITS 11-16'NEVER 0' FOR THIS CMD 
IRA B GYRO SELECT IRAGYR BITS 11-16'NEVER 0' FOR THIS CMD 
CRU RELAY 5 GYRO 111 OFF 
CRU RELAY 16 GYRO 112 OFF 
CRU RELAY 27 GYRO 113 OFF 
CRU RELAY 26 PITCH WHEEL DRIVE OFF 
CRU RELAY 37 yAW WHEEL DRIVE OFF 
CRU RELAy 38 GyRO 114 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 116 OFF 
CRU RELAY 61 PyRO ARM II 1 ARM 
CRU RELAY 62 MOTOR ARM 1/ 1 ARM 
CRU RELAY 63 MOTOR ARM 1/ 2 ARM 
CRU RELAY 64 PyRO ARM # 2 ARM 
CEA WHEEL COMMAND A ALL 
CEA WHEEL COMMAND B 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 OF~ 
CRU RELAY 10 OBC 2 +28V OFF 
CRU RELAY 14ENGINE VALVE DRIVER 2 OFF 
CRU RELAY 20 SUN SHUTTER DIR-DR. OFF 
CRU RELAY 59 aBC 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 liO. 1 - OFF 
UPPER MEMORY BUS OFF 1 
LOWER MEMORY BUS OFF 1 
U?PER MEMORY BUSS OFF 2 
LOWER MEMORY BUS OFF 2 
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I I : IMP 

$YS 

PWR 
pwR 
PWR 
PWR 
PwR 
FWR 
FWR 
PWR 
PWR 
P~R 
FWR 
FWR 
PWR 
PWR 
PWR 
PWR 

PWR 
DBC 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
PWR 
RF 
RF 
RF 
RF 
RF 
RF 
RF 
RF 
RF 
RF 
RF 
RF 
SI 
SI 
SI 
51 
51 
CMO 
OBC 
OBC 
OBC 
OBC 
oac 
08C 
OBC 
OBC 
OBC 

COMMAND 

FU'JCT ION 

NOT USED 

BJJST REGUL AiOR NO.1 ON 

BOaST REGUL ATOR NO.1 OFF 

BOOST REGUL A1UR NO.2 ON 

BOOST REGUL ATOR NO.2 OFF 

CHARGE RE GULATOR NO.1 O~ 


CHARGE REGULATOR NO.1 TRIKLE CH 

BATTER Y NO.1 TRICf\LE CIIARGE HI 

BATTER Y NO.1 TRICKLE CHARGE LU 

CHARGE REGULATOR NO.2 ON 

CHARGE REGULATOR NO.2 TRIKLE CH 

8ATTERY NO. 2 TRICKLE CHARGE HI 

BATTERY NO.2 TRICKLE CHARGE LO 

BATTERY &3RD ELECTRODE NO.1 ON 

BATTERY&3RD ELECTRODE NO.1 OFF 

6ATTERY& J ~D ELECTRODE NO.2 ON 

BATTERY &3RD ELECTRODE NO.2 OFF 

SPARE 

3RD ELE CTRODE NO.1 OFF 

DOC 2 CPU O F ~ 


3RD ELECTRODE NO.2 OFF 

8ATTERY NO.1 UV DETECTOR O~ 

BATTERY NO . 1 UV DET~CTOR O~F 

BATTERY NO.2 UV DETECTOR ON 

BATTERY NO.2 UV DETECTOR OFF 

+28 BUS UV DETE CTOR ON 

+28 BUS UV DETECTOR OFF 

+28 BUS DC DETECTOR ON 

+28 BUS DC DETECTOR OFF 

AUTOMATIC LOAD REMOVE DISABLE 

AUTOMATIC LOAD REMOV~ ENABLE 


VHF NO.1 TRANSMITTER ON 

VrlF NO.1 TRANS~lllTTER Off 

VHF NO.1 RANGING ON 

VHF NO.1 Rhll GHlG OfF 

N,]. 1 MOO SCURCE i~O. 1 (Di-AU 1) 

NO.1 MOD SOURCE NO . 2 (DMU 2) 

VHF NO.2 TRAN SMITTER ON . 

VHF NO.2 TRANS~ITTER OFF 

VHF NO.2 RANGING ON 

VHF NO.2 RAtJGIt ~G OFF 

NO.2 MOD SOURC E NO.1 (DMU 1) 

NO . 2 ~OD SOURCE NO.2 (DMU 2) 


EEA LOW VOLTAGE S\J-SELECT P . S.l 
EEA LOW VOLTAGE SW-SELECT P.S . 2 
SUN SHUTTER OPEN 
SUN SHUTTER CLOSE 
EEA LOW VOLTAGE SW.-ALL LOADS OFF 
CO~MAhD DECOPER OFF (NOTE 1) 
OBC NO.1 CPU 8N 
OBC NO.1 CPU OFF 
OBC NO.2 CPU UN 
OBC 1 UPPER MEMORY BUS ON 
OBC 1 UPPER MEMORY BUS OFF 
oec 1 LOWER ME~O~Y BUS ON 
OEC 1 LO".'C:R MEMC~1Y BUS OFf 
oec 2 UPPER MEMCRY BUS ON 
OBC 2 UPPER MEMSRY BUS OFF 

- IMPULSE COMMANDS 

VERIFICATION 
~/A 

DSC CH.12 BIT 8=0 
DSC CH.12 BIT 8=1 
DSC CH.13 BIT 8=0 
DSC CH.13 BIT 8~1 

DSC CH.12 Blr ·6=0 
esc CH.12 BIT 6=1 
DSC CH.12 BIT 5=0 
OSC CH.12 BIT 5=1 
DSC CH.13 BIT 6=0 
DSC CH.13 BIT 6=1 
DSC CH.13 BIT 5=0 
DSC CH.13 BIT 5=1 
DSC CH.12 BIT 7=0 & BIT 1=0 
DSC CH.12 BIT 7=1 & BIT 1=1 
DSC CH.13 BIT 7=0 & BIT 2=0 
DSC CH.13 BIT 7=1 & BIT 2=1 

DSC CH.12 BIT 1=1 NOTE 2 
DSC CH. 1 0 
DSC CH.13 BIT 2=1 NOTE 2 
DSC CH.12 BIT 4=0 
DSC CH.12 BIT 4=1 
DSC CH.13 BIT 4=0 
DSC CH.13 BIT 4=1 
DSC CH.12 BIT 2=0 
DSC CH.12 BIT 2=1 
DSC CH.12 BIT 3=0 
DSC C".12 BIT 3=1 
OSC CH.13 BIT 3=1 NOTE 3 
DSC CH.13 BIT 3=0 
ASCI CH.4>3 . 8V 
ASCI CH.4<0.IV 
OBSERVE RANGli~G DATA 
RANGiNG DATA LOSS 
OBSE~VE 1M WITH DMU 1 ON 
OBSERVE TM WITH DMU 2 ON 
ASCI CH.5>3.8V 
ASCI CH.5<0.IV 
09SERVE RANGING DATA 
RANGING DATA LOSS 
OBSERVE TM WITH DMU 1 ON 
08SERVE TM WITH DMU 2 ON 
NDl 
NDT 
STATUS BITS 7=0,6=0 
STATUS BITS 6=1,7=1 
NDT 
NO.l=sa 20jNO.2=SB 21 =0 
OSC CH.9 
DSC CH.9 
esc CH. 10 
DSC CH. 18 1 (F F) 
DSC CH. 18 o (00) 
DSC CH.19 1 (F F) 
DSC CH.19 o (00) 
DSC CH.20 1 (F F) 
DSC CH.20 o (00) 

JUNE 1, 1979 

HEX 
000 
100 
080 
180 
040 
140 
OCO 
lCO 
020 
120 
OAO 
lAO 
060 
160 
OEO 
lEO 
010 
110 
090 
190 
050 
150 
000 
100 
030 
130 
OBO 
lBO 
070 
170 
OFO 
!FO 
008 
108 
088 
188 
048 
148 
OC8 
le8 
028 
128 
OA8 
lA8 
068 
168 
OE8 
lE8 
018 
118 
098 
198 
058 
158 
008 
108 
038 
138 
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CMOII' SYS FUNCT ! mJ VERIFICATION HEX 

58 aBC GBC 2 LO~£RME~8R ~ 8US ON DSC CH.21 ~ 1 (FF) OS8 

59 CBC eBC 2 LOWER MEMO~Y nus OFF DSC CH.21 = 0 (00) 1 B8 

60 SI FLlCUS ELECTRmll CS I-STARr Fecus EXPERI~ENT DATA VERIFY 078 

61 SI FOCUS ELECTRONICS 2-sr ~ RT FOCUS EXPERIMENT DATA VERIFY 17B 
62 SI FI NE ERROR SENSOR l-SEARCH ADVANCE EXPERI MENT DATA VERIFY OFB 

63 SI FINE ERROH SENSOR 2-SEAHCH ADVANCE EXPERIMENT DATA VERIFY lF8 
00464 SPARE 

65 ACS PITCH WHEEL DRI V~R-CON v E~r E R 1 NO DIRECT VERIFY 104 

66 ACS PITCH WHE EL DRIV~ ~-CONV ERTER 2 NO DIRECT VERIFY OB4 
67 ACS YA~ WHEEL DRI VER-CON VERTER 1 NO DIRECT VERIFY 184 

68 ACS Y A~ wHEEL DRIVER-CONVERTER 2 i.. e DIRECT VERIFY 044 

69 ACS ROLL WHEEL DRI VER-CONVERfER 1 NO DIRECT VERIFY 144 

70 ACS ROLL WHEEL DRIVER-CONVERTER 2 NO DIRECT VERIFY OC4 
71 ACS REDUNDANT WHEEL DRIVER-CONVERTER 1 NO DIRE CT VERIfY lC4 

72 ACS REDUNDANT WHEEL DRIVER-CONVERTER 2 NO DIRECT VERIFY 024 

73 P.CS PRECESSION / ~UTAT I DN-CONVERTER 1 NO DIRECT VERIFY 124 

74 ACS PRECESSION / NUTATION-CONVERTER 2 NO DIRECT VERIFY OA4 

75 ACS COMPENSAT!ON / MI XING-CONVERTER 1 DSC-CHB BIT 1 lA4 

76 ACS CO~PENSATION / MI X ING-CONV~RTER 2 1 = ON (TCMONOFF) 064 

77 ACS WHEEL CMD D/A l-CONV~RTER 1 NO DIRECT VERIFY 164 

78 ACS WHEEL CMD D/A l-CONVERTER 2 NO DIRECT VERIFY OE4 

79 ACS ~HEEL CMD D/A 2-CONVERTER 1 NO D!RECT VERIFY lE4 

80 ACS wHEEL CMD D/A 2-CONVERTER 2 NO DiRECT VERIFY 014 

81 ACS ACCELEROMETER A-CON VERTER I NO DIRECT VERIFY 114 

82 ACS ACCELEROMETER A-CONVERTER 2 NO DIRECT VERIFY 094 

83 ACS ACCELEROMETER B-CONVERTER 1 NO DIRECT VERIFY 194 
054B4 ACS ACCELERO~ETEH B-CONVERTER 2 NO DIRECT VERIFY 

85 HAPS riM' S HTR / TM r.l0~ULE-CON V ERTER 1 NO DIRECT VERIFY 154 

86 HAPS HAPS HTR / TM MODULE-CON VERTER 2 NO DIRECT VERIFY OD4 

87 r: AF S E/V CMD LOGIC I- CONVERTER 1 NO DIRECT VERIFY 104 
03488 HAPS E/ V CMD LOGIC l-CONVERTE R 2 NO DIRECT VERIFY 
134HAPS E/ V CMD LOGIC 2-CONVERTER 1 NO DIRECT VERIFY89 

Ej v CMO LOGIC 2-CONVERiER 2 NO DIRECT VERIFY OB490 HAPS 
91 HAPS HAPS HEAT[R CROUP 1 ON DSC 11 BIT 1~ 1 1B4 

92 HAPS HAPS HEATER GR8uP 1 OFF DSC 11 BIT 1~0 074 
17493 HAPS HAPS HEAlER GROUP 4 ON DSC 11 BIT 2~1 
OF494 HAPS HAPS HEATER GROUP 4 OFF DSC 11 BIT 2=0 

95 HAPS HAPS HEATER GROUP 6 ON DSC 11 BIT 3"1 lF4 

96 HAP S H~PS HEATER GROUP 6 OFF DSC 11 BIT 3=0 OOC 
10C97 HAPS HAPS HEATER G~OuP 7 ON DSC 11 BIT 4"1 

HAP S HAPS HEATER GROUP 7 OFF DSC 11 BIT 4 =0 08C98 
ARM HAPS HEAT[R GROUPS 2.3,5 DSC 11 BIT 5 = 1 18C99 HAPS 

100 HAPS DISARM HA?S HEATER GROUPS 2,3,5 DSC 11 OIT 5=0 04C 
14C101 HAPS HAPS HEATER GROUP 2 ON DSCI 1 BIT 6= 1 
OCC102 HAPS HAPS HEATER GROUP 2 OFF DSC 11 BIT 6=0 

103 PY RO SOLAR AHR~Y DEPLOY-PRIMAR( SYS FIRE STATUS BIT 4~0 lCC 

104 PYRO SOLAR ARR~Y OE?LOY-REDUNDT SYS FIRE STfI.TUS BIT 5=0 02C 

105 PYFiO Sf DUST COVER DEPLOY-FIRE EXP. DATA 12C 
OAC106 PYRO APOGEE BOOST r,IO rOR-FIRE ASC-3 CH. 19 

107 HAPS HAPS HEATER GROUP 3 ON DSC 11 BIT 7=1 lAC 

108 HAPS HA?S HEATER GROU? 3 OFF DSC 11 BIT 7=0 06C 
16C109 HAPS HAPS HEATER GROUP 5 ON DSC 11 BIT 8= 1 
OEC110 H.c..PS HAPS HEATER GROUP 5 OFF DSC 11 BIT 8=0 
lEC1 11 SPARE 

112 CtllD CC"'~,1AND DEC(IDER ON (NOTE 1) NO.l=sa 20/NO.2=SB 21 =1 01C 
11 C113 ACS FSS NO.1- S ENSOR HEAD TOGGLE DSC 2 BIT 16 (NOTE 4) 


114 ACS FSS NO.2-Sl ~ SOR HEAD TOGGLE DSC 3 BIT 16 (NOTE 4) 09C 
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CMDFf SYS FUNCTION VERIFICATION HEX 

115 SPARE 19C 
116 SPAR:: 05C 
117 SPARE 15C 
118 SPARE ODe 
119 SPt..RE lDC 
120 CMD COMMAND DECODER ON (NOTE 1) NO.l=SB 20/NO.2=SB 21 =1 03C 
121 SPARE 13C 
122 SPARE OBC 
123 SPARE lBC 
124 SPARE 07C 
125 SPARE 17C 
126 SPARE OFC 
127 SPARE lFC 

NOTE: 
1. IMPULSE COM~ANDS 0 THROUGH 47, 64 THROUGH Ill, AND ALL SERIAL COMMANDS 

ARE DISABLED 6Y IMPULSE Cn~AND 48. THEY ARE ENABLED BY IMPULSE COMMAND 
112. IMPULSE COMMAN~ 120 ENABLES THE ABOVE COMMANDS ON THE DECODER 
WHICH IS NOT BEING ADDRESSED. 

2. PERMITS BATTERY TO BE ON WITH 3RD ELECTRODE OFF. 
3. IF AUTO LOAD REMOVE IS DISABLED, FAULT DETECTORS CAN BE MONITORED 

ON DSC 13 BIT 1. 
4. EACH FINE SUN SENSOR HAS TWO HEADS. BIT=~ SAYS H£AD 1 SELECTED. 

NOTE: THE HEX COLUMN LISTS THE THREE HEX DIGITS THAT CHANGE 
BETWEEN IMPULSE COMMANDS. SEE COMMAND FORMAT BITS .13-24. 
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05 

10 

15 

20 

25 

30 

35 

40 

45 

ADDRESS 
DEC HEX MNEMONIC SUBS YSTEM AND FUNCTION 

, 
00 80 NOT USED 
01 CO Ode OBC NC.l LOAD AND CONTROL 
02 AO N/ A 
03 EO N/ ll 

04 90 LVS~i EEA-L.V.SWITCH-REGISTER A 
DO R\~ CE~-WHEEL CMD-REGISTER 1 

06 80 DMU Df·,lU l-CDrHROL 
07 FO VAM Dr.1U 1 - VAM LOAD 
08 88 CRU CRU CQr.TROL 
09 C8 OBC OBC NO.2 LOAD AND CONTROL 

AS t~ /A 
11 
12 

E8 
98 LVSW 

N/f\ 
EEA-L.V.SWITCH-REGISTER B 

13 D8 Rlv CEA-~HEEL CMD-REGISTER 2 
14 B8 DMU DrA U 2-CO:HROL 

F8 VAM D'v1U 2-\JAM LOAD 
16 
17 

84 
C4 

N/ A 
NtA 

18 
19 

A4 
E4 
94 

SC':'N 
S Ir,10DE 
APER 

SSCL NO. 1-SCAN PARAMETERS 
SSCL NO. 1 MODE CONTROL (SIALGN,SIHTR,SIUVC) 
EEA-ME CHANISM CONTROL-REGISTER A (CAMSEL,DISP,FOCUS) 

21 
22 

D4 
B4 

EV CEA-ENGINE / VALVE 
N/A . 

CONTROL-REGISTER 1 

23 
24 

F4 
8C IRA 

N/ A 
IRA-MODE AND GYRO BIAS-CE NO.1 

26 
27 
28 

CC 
AC 
EC 
9C 

SCAN 
S IMODE 
AP~R 

N/ A 
SSCL NO.2-SCAN PARA:liETERS 
SSCL NO.2-MODE CONTROL (SIALGN,SIHTR,SIUVC) 
EEA-MECHAN[SM CONTRGL-~EGISTER B (CAMSEL,DISP,FOCUS) 

29 DC 
Be 

EV CEA-ENGINE / VALVE 
N/A 

CONTROL-REGISTER 2 

31 
32 

FC 
82 IRA 

N/ A 
IRA-MODE AND GYRO BIAS-CE NO.2 

33 
34 

C2 
A2 
£2 

SCA~' 
S[!VODE 

N/A 
SSCL 
SSCL 

NO.3-SCAN PARAMETERS 
NO.3 MODE CONTROL (SIALGN,SIHTR,SIUVC) 

36 
37 

92 
D2 PRECESS 

N/A 
CEA-PRECESSION / NUTATION CONTROL (NUTAT) 

38 
39 

B2 
F2 

PAS 
FES 

PAS NO.1-MODE CONTROL 
FINE ERROR SENSOR NO.1-MODE CONTROL 

8A N/ A 
41 
42 
43 

CA 
AA 
EA 

SCAI~ 
S I ~\ODE 

N/ A 
SSCL 
SSCL 

NO.4-SCAN PARAMETERS 
NO.4 MODE CONTROL (SIALGN,SIHTR,SIUVC) 

44 9A N/A 

46 
47 

DA 
BA 
FA 

PAS 
FES 

N/ A 
PAS NO.2-MODE CONTROL 
FINE ERROR SENSOR NO.2-MODE CONTROL 

NA NOT ASSIGNED 
HEX ADDRESS HAS BEEN FLOPPED 
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( 13) ( 14) (10) 
+-------+---------------+---------~ 

:NOTUSED:CONTRC~(ON;OFF) :RELAY I.D: 

+-------+---------------+---------+ 


1 37 

crAD S'fS 	 FUNCTION TELEMETRY STATUS 	 *ON OFF **ID 

1 EEA POWER SUPPLY NO.1 	 ASC2-5'i <C.1V=OFF >4.0V=ON 27 26 37 

I,DT 27 26 36
2 EEA S~C. MIRROR HTR CIRCUIT NO.1 


3 ACS ENGI~E/VALVE DRIVER NO.1 SB-2:! O=OFF I=ON 27 26 35 


4 ACS ~OA P3WER SUPPLY NO.1 ASC2-0 <O.lV=OFF >3V=ON 27 26 34 


5 ACS IRA GYRO NO.1 DSC-O/l BIT 21 O=OFF I=ON 27 26 33 

27 26 32
6 DMU DATA SYSTEM NO.1 	 56-8 O=OFF I=ON 

TRANS~ITTER POWER RELAY A 	 ASCI-2/3 <0.IV=OFF>3.5V=ON 27 26 31
I 
 7 SBAND 
27 26 30
8 51 MODE SELECT NO.2 	 NDT 

27 29
9 51 SUN SHUTTER ELECTRONICS NDT 26 


10 OBC OBC NO.2 POWER ASC2-55 <.lV=OFF >4.5V=ON 27 26 28 


11 51 	 CAL LAMP PWR SUPPLY NO.1 05C-30 O=OFF 1=ON 25 24 37 

POWER SUPPLY NO.2 ASC2-S9 O.OV=OFF 4.5V=ON 25 24 36
12 EEA 

NOT 	 25 24 35 

25 24 34
13 51 	 MODE SELECT NO.1 


14 ACS ENGIN~/VALVE DRIVER NO.2 SB-23 O=OFF I=ON 

15 ACS WDA pawER SUPPLY NO.2 ASC2-5 <O.IV=OFF >3V=ON 25 24 33 


16 ACS IRA GYRO NO.2 OSC-O/l BIT 22 O=OFF l=ON 25 24 32 


17 DMU DATA SySTEM NO.2 	 SB-19 O=OFF I=ON 25 24 31 

NDT 	 25 24 30
18 51 	 FOCUS DR I VE NO.1 


25 24 29
19 51 SCEM NO.4 SHORT WAVE REDUNDANT 	 DSC-27 O=OFF l=ON 

25 24 28
20 51 SUN SHUTTER DIRECT DRIVE 	 NDT 


23 22 37
21 ACS FINE DIGITAL SUN SENSOR NO.1 FSS 	 ASCI-59 <O.lV=OFF >3V=ON 
23 22 36
22 51 CAL LAMP PWR SUPPLY NO.2 OSC-31 O=OFF I=CN 


23 51 PRI. MIRROR HTR CIRCUIT NO.1 NDT 23 22 35 


24 51 SCEr:. NO.1 LOUG \'JAVE PRIME DSC-24 O=OFF I~ON 23 22 34 


25 SBAND POWER AMP NO.1 5B-9 O=OF F 1=ON 23 22 33 


26 ACS PITCH WHEEL DRIVER +28V ASC2-7 <24V=ON 23 22 32 


27 ACS IRA GYRO NO.3 05C-0 / l BIT 23 O=OFF I=ON 23 22 31 

23 22 30
28 ACS IRA COMMON ELECTRONICS NO. DSC-O BIT 13 O=OFF l=ON 


29 51 FOCUS DRIVE NO.2 NOT 23 22 29 

NOT 	 23 22 28
30 51 	 SUN SHUTTER DIRECTION SEL. 


3-1
31 ACS PAS NO.1 D5C-28 O=OFF I=ON 21 20 

32 ACS IRA COMMON ELECTRONICS NO. 2 DSC-l BIT 14 O=OFF 1=ON 21 20 36 


21 20 35
33 51 FOCUS POSITION ELECTRONICS 	 NOT 

21 20 34
3<l 51 PRI. MIRROR HTR CIRCUIT NO.2 	 NDT 
21 20 33
35 51 SCEM NO.2 LONG WAVE REDUNDANT OSC-25 O=OFF I=ON 


36 SBAND POwER A~1P NO.2 SB-l0 O=OFF I=ON 21 20 32 


37 ACS YAW WHEEL DRIVER +28V 	 ASC2-8 <24V",ON 21 20 31 


38 IRA GYRO NO.4 	 DSC-O/l BIT 24 O=OFF I=ON 21 20 30
ACS 

39 OBC OBC NO.1 CONFIGURATION PWR. ASC2-3 <.lV=OFF >4.5v=ON 21 20 29 


NDT 	 21 20 28
40 51 	 FOCUS LAUNCH HOLD 


ImT 	 19 18 37
41 51 APERTURE SELECT NO.1 

42 SBANO POI'IER AMP NO.3 56-11 O=OFF I=ON 19 18 36 


NDT 	 19 18 35
43 HAPS 	 ARM HEATER GROUP NO . 1 

44 ACS IRA GYRO NO.5 OSC-O / l BIT 25 O=OFF I=ON 19 18 34 


45 ACS PAS NO.2 
 OSC-29 O=OFF I=ON 	 19 18 33 

19 18 32
46 51 CAMERA SELECT NO.l~O:CK HEATER NO.1 	 NDT 

19 18 31
47 51 SEC. MIRROR HTR Clf~CIjIT NO.2 	 NDT 

19 18 30
48 ACS ROLL WHEEL DRIVER i 28V 	 ASC2-9 <2L!V=ON 
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cr.m SYS FUNCTION 

49 SBAND TRANSMITTER 1/2 SELECT 

50 OBC aBC NQ.2 CO NFIGURATiON PWR. 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

ACS 
SI 
ACS 
ACS 
SI 

· SBANO 
SBANu 
SI 
OBC 
ACS 

REDUNDANT WHEEL DRIVER +2BV 
APERTuRE SE~ECT NO.2 
FINE DIGITAL SUN SE NSOR NO.2 
SPIN MODE SUN SE NS OR-SMSS 
CAMERA SELECT NO.2&DECK HEATER 
TRANSMITTER P C~ER RELAY B 
PO WER AMP NO.4 
SCEM NO.3 SHORT WAVE PRIME 
OBC NO.1 POWER 
IRA GYRO NO . 6 

FSS 

NO.2 

61 
62 
63 
64 

PYRO 
PYRO 
PYRO 
PYRO 

SOLAR ARRAY & 51 COVER ARMI 
APOGEE BOOST MOTOR AR~1 
APOGEE BOOST MOTOR ARM2 
SOLAR ARRAY & 51 COVER ARM2 

NOTE: 
DSC=DIGITAL SUB COM 
ASC=ANALOG SUB COM 
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.O.BITS 

* ON AND OFF REFER TO CONTROL 8IT. 
*~ 10 REFERES TO RELA Y 10 FIELD. 

SERIAL COMMAND 8 HEX ADDRESS 88 

TELEMETRY STATuS 

ASCI-2 XMTRl >3.5V=ON 
ASCI-3 XMTR2 >3.5V=ON 
ASC2-55 <.IV =OFF >4.5V=ON 

ASC2-10 <24V=ON 
NOT 
ASCI-60 <O.IV=OFF >3V=ON 
ASC2-1 <O.IV=OFF >3V=ON 
NOT 
ASCI-2/3 <0.IV=OFF>3.5V=ON 
SB-12 O=OFF I=ON 
OSC-26 O=OFF I=ON 
ASC2-3 <O.IV=OFF >4.5V=ON 
DSC-O/l BIT 26 O=OFF I=ON 

OSC-23 O=DISARM I=ARM 
DSC-22 O=DISARM I=ARM 
DSC-22 O=DISARM I=ARM 
DSC-23 O=DISARM I=ARM 

*ON OFF 

19 18 

19 18 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

15 
15 
15 
15 

14 
14 
14 
14 

**10 

29 

28 

37 
36 
35 
34 
33 
32 
31 
30 
29 
28 

37 
36 
35 
34 

III :CRU COMMAND - COMMAND RELAY UNIT JUNE 1, 
 1979 
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(13)(4) (4) (1) (I) ( 1 ) (1 ) (2 ) ( 1 ) (2) (1 ) (3 ) (3 ) 
+----+---~---+---+----+------+------ -----+-----+-----+-----+-------+------+ 
: N/ A:IA21IA11N/ ;;: XVAMl xcu< 1 0 CFMT: TF~T:TMROM:CODED1MXn :SRATE 1 
+----+---+---+---+----+------+------ -----+-----+-----+-----+-------+------+ 

1 37 

MNEMONIC BIT NO. FUNCTION 

N/A 1-13 NOT USED 

IA2 14-1"1 INDIRECT ADDRESS NO.2 (ReM LS8=1) 

I A 1 18-21 INDIRECT ADDRESS NO.1 (ROM LS8=0) 

N/ A 22 NOT USED 

XVA~ ~3 O=CYCLE T/ M VAM,LOAD aBC VAM 
I=CYCLE OBC VAM,LOAD T/ M VAM 

XCLK 24 I=REDUNDANT CLOCK 
O=MAIN CLOCK 

AROM 25 O=ADDRESS SINGLE FORMAT 
I=ALTERNAT FORMAT(NOT USED ON IUE) 

CFMT 26-27 COMPUTER FORMAT O=DIRECT 2=08C VAM 
I=NOP 3=ROM 

TFMT 28 TELEMETRY FORMAT O=VAM I=ROM 

TMROM 29-30 C=IA,XFER oRBIT 2=IB,SI VIDEO 
1=2A,MISSION 3=2B,OBC MEMORY 

CODED 31 G=BLOC K CODE (UNCODED) 
I=CONVOLUTIONAL (CODED) 

MXR 32-34 MULTIPLEX RATIO: Q=ALL TM 4= 8: 1 
1 =1 : 1 5=16: 1 
2 =2: 1 6=32:1 
3=4: 1 

SRATE 35-3 7 TRANSFER RATIO: 0=80 KB 3;10 KB 
1=40 KB 4; 5 KB 
2;20 KB 5=2.5KB 

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

DMU-l SERIAL CMD.NO.6 HEX ADDRESS 80 
DMU-2 SERIAL CMD.NO.14 HEX ADDRESS B8 
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tviSB 	 LSB 
+----+-----+-------+-------+-----+-----+-----+-----+ 

BIT I 1 I 2 I 3 I 4 I 5 I 6 I 7 I B I 
I I I I I I I I I 

I I I I I 
I I I R I I 

I IE/O I I 
I I TILl I 

IY I A I G A I I 
ITI G lOT I I 

II I 0 I L I I I 
I R 01 R I t. G I I 

I A 01 0 I N I I I 
IP 01 W I A 0 I I 

+----+-----~-------+------------------------+------+ 
: l=Y: l=A : GATE INPUT NUMBER 
: O=N: 0=0: 0 TO 31 
I I I 

I I I I I

+----+-----+-------+------------------------+------+ 
VAM WORD BIT DEFINITIONS 

NOTE: 	 THE VAM IS LOADED IN 28 COMMANDS WITH THE FIRST 8 BITS OF THE FIRST 
COMMAND DON'T CARES. THEN WORD 127 FOLLOWED BY WORDS 0,1, ••• ,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 

DMU-l SERIAL CMD NO. 7 HEX ADDRESS FO 
DMU-2 SERIAL CMD NO. 15 HEX ADDRESS Fa 
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( 1 1 ) ( 8 ) ( 18) 

----------+----------+---- - ------+ 


NOT USED: FUN CTION: DATA WORD: 

----------+----------+-----------+ 

1 12 20 37 


+--------------+----------+-------------------------------------------------------------+ 
: ARGUMENT : FUNCTION: DEFHIIT!Gt! : 
+--------------+----- - ----+-------------------------------------------------------------+ 
I RESET : X'80' : HALT,RESET,AND CLEAR DB: (SETS BANK O-DoES'T CLEAR MEMORY : 
+--------------+------ ----+- --- - ------- - ---------------------------_._-------------------+ 
: GO I X'Sl' : II..JlrIATE oBC (INTERRUPT 0) : 
+--------------+----------+--------------------------------------_ ._---------------------+ 
: HLoAO,N : X'D2' : LOAD FIXED MEMORY BANK (N=6ANKM-IF N=l SEND FUNCTION 86­
: : IF N=2 SEND FUNCTION 87 - GENERATES 4096 COMMANDS) : 
+--------------+----------+---------------------------------------~---------------------+ 

CMND,CODE,N X'83' : EXECUTIV[ REQUEST (INTERRUPT 10) DATA WORD MAKEUP: 
+----.,.---+ 
:CODEI N : CODE RANGE=0-63 
+----+---+ N RANGE=O-4095 
20 26 37 

CODE N 
o ADDRESS SELECT N=O ROM N=1 DIRECT 
1 SOFHvA RE DUMP N=BANh (0,1,2) 
2 SOFTWARE LOAD N=NUMBER WORDS(I-32+2CNTRL WD) 
3 WORKER ON N=WORKER U (0-22) 
4 ~OR KER OFF N=WoRKER N (0-22) 
5 010 DECODER N=O DEC iI 1 N=1 DEC II 2 
6 ROM SELECT N=O 3A N=l 3B 
7 RESET ERROR FRAME N=O ZERO FRAME 0 
8 STATION ID N=O XFER N=1 GSFC N=2 VILFRA 
9 MONITOR MODE N=O CMD MODE N=1 MONITOR MODE 

10 SLEloJ ALL AXIS LO GAIN N~OZEROS OUT SLEW, GOES TO HOLD MODE 
11 OBC TLM IN (BANK1)N=0 40K N=1 20K N=2 10K N=3 5KB 

N=42.5KS 
12 SAfE CMOS N=1 FESoFF N=2 CLOSE SHUTTER ,, 	 (ANY COMBIN ATIONS) N=4 CAMERA OFF ,, 	 13 RGDT N=O SAVE N=l RESTORE,, 	 14 RATETACH SW!TCH N~O ENABLE N=1 DISABLE ,, 	 15 FAU LT N=O SET ERROR BIT,N=1 DON'T MON ,, 	 16 ACS F LAG S~J1 TCH N=MODE BITS '" ,, 	 17 DELTA V BURN N=DURATIoN IN .1024 SEC. ,, , 	 18 V,O CMD ENABLE N=O ALLOW CMDS,N=1 DISABLE 

+--------------+----------t------- ------------------------------------------------------+ 
SLoAD,A,B : ;( '84' : SOFTVJARE LOAD X'S3',CODE=2,N=B-A+3 

{,C:'vlSUr~} : 	 : A=FIRST ADDRESS X'84',A 
: B=LAST Al)DRESS X'84' ,FIRST DATA WORD 
: X '84' 
: X'B4' ,LAST DATA WORD 

, ,: X ; 84' ,CHECKSUM 	 , 
+--------------+----------+--------~------------------- ---------------------------------+ 

: DUMP : X '85' : DUMP r~ £MORY BANI{ SET BY RESET 0, X'e6' I, OR X'87' 2. : 
~--------------+----------+--------------------------- ----------------------------------+ 
: FlXl X'8 G': SET FI XED BANK 1. : 
+--------------+----------+-------------------------------------------------------------+ 
: FIX2 : X'87' : SET FIXED BAN K 2. : 
+--------------+----------+-------------------------------------------------------------+ 
BIT 1 IS MSB AND F!RST S iT OUT OF CMD DECODER. 
oBC 1 SE RIAL C~U H E~ CO 
OEC 2 SERIAL C~D 9 HEX C8 
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+--------------+----------+-------------------------------------------------------------+ 
: ARGUt,lEtH : ,FUNCTI:JN : DEFIrHTION 
+--------------+----------+-------------------------------------------------------------+ 
: SDUMP,A; : SELECT SANK DUMP(S~~DS . COM~AND 'CMND,I ,A' ~HERE A;O,l ,OR2 : 
+--------------+----------+--------------------------------------------------------------+ 
: HDUMP,A: : HARD~ARE DU~P SENDS COMMANDS: 'RESET'-'FIX(A)'-'DUMP' : 
+--------------+----------+-------------------------------------------------------------+ 
: LDBLK,A LOAD GLOCK X'83' ,CODE~2,N=NUM8ER DATA WORDS + 2 
: A=8LOCK NUMBER X' 84' ,MS8+A 
: X'[J4',FIRST DA"lA WORD 
: X'84' ,------ ­
: X'84' ,LAST DATA WORD 
: " X' 8'1' ,CHECK SUM , 
+--------------+----------+-------------------------------------------------------------+ 

PATCH,A,B<, : SOFTWARE PATCH X'83' ,CODe=2,N=NUMBER DATA WORDS + 2 
... ,Z> : A=F!RST ADDRESS X'84' ,A 

: B-Z=DATA WORDS X'84' ,B 
: 	 X 184 I t --­

: X'84' ,Z 
, ,: X' 84' ,CHECKSUM , 
+--------------+----------+--------- :----------------------------------------------------+ 
LIST OF OBC'WORKER S ' - A WORKER IS AN OBC APPLICATIONS PROGRAM. 
+-------+------~--+---------+---------T----------------------------------------------------------------+ 
: NO. : STARTUP : \~ORKER : ROUTINE : WORKER FUNCTION : 
+-------+---------+---------+---------+----------------------------------------------------------------+ 

RUN FLTX YeS FLICHT EXECUTIVE 
o OFF WO YES SLEW AND HOLD ATTITUDE CONTROL 
1 OFF 0011 YES MANEUVER PROCESSOR 
2 OFF EXP YES EXPOSURE TIME(AFTER 0014) 
4 ON BRL YES BRIGHT LIGHT PROTECTION 
5 O~ PNT YE~ pOINTlt~G CONSTRAINT 
6 ON MEMY YES MEMOR( SUM CHECK(TURNED OFF FOR CHANGE) 
7 ON CPUT YES CPU ~UNCTIONAL TEST 
8 ON DI.~O YES ACS (WOll KER 0) TIME OUT 
9 OFF RATE YES RATE ARREST MODE 

10 OFF TACH NO WHEEL SPEED HOLD MODE 
11 OFF SAlT NO SAFE hTTITUDE 
12 OFF SAFE NO SHUTDOWN FES,CAMERA,SHUTTER 
17 OFF CDTT NO CMD DECODER TEST . 
13 OfF DL Y NO DELAY COMMANDS--USED FOR JET FIRES AND ABM FIRE 

18 OFf s/w LOAD YES CONTROL SOfTWARE LOADS-EXECUTIVE REQUEST 

19 
20 

OfF ~0~" N6 : ,, 
SUN ACQUISITION/DELTA V BURN 

: 21! : I : • 
+-------T---------+---------+---------+----------------------------------------------------------------+ 
: 22 : Off : ABG : NO : ZERO OUT ABG : 
+-------+---------+---------+---------+----------------------------------------------------------------+ 

• 	 BIT(N) 
1 SUN ACQUISITION OR DELTA VELOCITY JET MAPPER O=SUN-ACQ,l=DELTA 
2 PRECE SS ION SENSOR SELECT O=SMSS,I=PAS 
3 NUTATION ACCEL. SELECT O~AC A,I=AC B 
4 JET SELECT O=PRIME,I=SECDNDARY 
5 SUN AC0UISITION DELTA V PITCH cONTROL LAW O~E+DE,l=DE 

6 SUN ACQUISITION DELTA V YAW CONTROL LAW O=E+DE,I=DE 
7 SUN ACQUISlrlON DELTA V ROLL CONTROL ~AW O=E+DE,I=DE 
B E V S E L E C T 0 =;,0 . 1 , 1 = NO.2 
9 

10 
11 
12 
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:NUTAT 
( 5 ) ( 4 ) ( 4 ) (I ) ( 1 ) ( 1 ) (21 ) 

+-----------+------------+-------+------+--------+--------+----------+ 
: NOT USED : ZE i<ADJ : TAOJ : lGA : NUTI N : NUTEN : NOT USED : 
+-----------+------------+-------+------+--------+--------+----------+ 

1 6 10 14 15 16 17 37 
MNEUW,ONIC BITS FUNCTION 

NCT USED 1-5 SET oro ZEI/O 

ZERADJ 6-9 ZErO CROSSING ADJUST (-.14 + ZERADJ •. 017V)(+/- 5%) 

TADJ 10-13 n:f~ESHOLD ADJUST (BIT 10=MS9)(.014V/COUNT REF AT 4.96V) 

TGA 14 GAIN ADJUST 0= - 0.52V + TADJ * 0.0147V(+/ -5%)(PRE ABM) 


1=-0.72V + TADJ • 0.0147V(+/-5%)(POST ABM) 
NUrIN 15 NUTATION ON WHEN 0 NUTATION OFF WHEN 1 
NUTEN 16 NUTATION REGISTER UPDATE (BITS 1-15) 

AL~AYS 'I' FOR NUTATION 
Nor USED 17-37 -SET TO ZERO'S. 

:PRECESS 
( 14) ( 2) ( 1 ) (4 ) ( 1 ) ( 7 ) (8) 

+-----------+-------+--------+--------+---------+---------+---------+ 
: NOT USED : '11' : PSlJN : PLONG : PESUN : PS1ART : PFIRE : 
+-----------+-------+--------+--------+---------+---------+---------+ 

1 15 17 18 22 23 3037 
MhEUMONICS BITS FUNCTION 

NOT USED 1-14 SET TO ZERO'S 
15-16 SET TO '11 ' ro INHIBIT NUTATION 

PSUN 17 SUN PULSE O=SElECT SMSS PULSE 
I=SELECT PA~ PULSE 

PLONG 18-21 SECTOR FIRE COUNT (0-15) 
PESUN 22 FIRE Pul.SE O=SUN DISABLE ** 

l=FIRE ON SUN PULSE 
PST ART 23-29 START SECTOR (0-127) 
PFIRE 30-37 NUMBER OF PRECESSION FIRINGS (0-255) 

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

SER[AL CMD NO.37 HE X ACDRESS D2 
THE 5 VOLT 5% POwER SUPPLY IS USED FOR REFERENCE FOR 
ZERADJ.TA~J AND TC A, 

'NOT USED' [MPLIES SET TO LEROS 

** IF O[T 22 IS SET TO ONE.THEN'PST~RT'SHOULD BE SET TO ZERO. 
NOT SETTING'PSTART'TO ZERO WILL RESULT IN THE PRECESSION 
JETS FIRING AT 80TH ZERO SECTOR AND THAT SPEIFIED IN 

'PSTART'FOR THE DURATION SPECIFIED IN'PLONG' 
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(1 ) ( 1) ( 1) (,) (1) (7) (12) (1) \,2) 
+-----t-----+---+---+----+-----+----+---+-----+ 

LPUL:PHASE:ACC:EVC:HPUL:VALVE:ENG :EVE:FIRE : 
+-----+-----+---+---+----+-----+----+---+-----+ 
: : 7---1: 12-1: : 12-1 : 
+------------------------+-----+----+---+-----+ 

1 37 

MNEMONIC BIT NO. FUNCTI eN 

LPUL LOW THRUST ENGINE MODE 

PHASE 2 ACCELEROMETER PHASE: 

Ace 3 ACCEL[ROMETER SELECT: 

Eve 4 MODE CONTROL: 

HPUL 5 ~IGH 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 rASB AND IS FI"ST OUT OF TH£ DECODER 

EV-l SERIAL CMD NO. 21 HE ); ADDRESS D4 
EV-2 SERIAL CMD NQ . 29 H~ X ADD~ESS DC 

'VALVE' CAN BE SET WITH CONSTANTS VI-V7 FOR VALVES 1-7. 

'ENG' AND 'FIRE' CAN BE SET WITH CONSTANTS Jl-JI2 FOR JETS 1-12 


O=CONTlNUOUS 
I=PULSE 

O=NON-INVERT 
I=INVERi 

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

O=SECONDARY MODE CONTROL 
I=PRIMARY MODE CONTROL 

O=CONTINUOUS 
1 =PULSE 

O=CLOSE VALVES 
I=OPEN VALVES 

O=DISABLE ENGINES 
I=ENA[JLE ENGINES 

O=D!SABLE BITS 1-24 
I=ENABLE BITS 1-24 

O=ENGINE SHUTDOWN 
I=ENGINE FIRE 
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(4 ) (i) (8) (8) (8) (8) 

+--- ----+--- - --+----- ----+--- .;--------+ 

: R~MOQE:R~~N~D:REDUN ROLL:YAW:PITCH : 
+-------+------+----- ----+---+------+ 

1 6 14 22 	 30 37 

MNEMONIC BIT FUNCTION 

RWMODE 1-4 MODE DECODER 0000 RESET 
0001 Rl,CSS SUN ACQ. JET-IRA RATEI(GYROI ,3,5) 
COlO RI,CSS,S3 SUN ACQ. WHEEL-IRA RATE1 (GYROI ,3,5) 
0011 R2,CSS SUN ACQ. JETS-IRA RATE2(GYR02,4,6) 
0100 R2,CSS,S3 SUN ACQ . WHEEL-IRA RATE2(GYR02,4,6) 
0101 Rl JET RATE DAMP-IRA RATE1(GYR01,3,5) 
0110 Rl,S3 WHEEL HOLD-IRA RATE1(GYR01,3,5) 
0111 R2 JET RATE DAMP-IRA RATE2(GYR02,4,6) 
1000 RESET 
1001 R2,S3 WHEEL HOLD-IRA RATE2(GYROS2,4,6) 
1010 CSS,~3 WHEEL SUNBATH-POWER RESTORE MODE 
1011 Sl DIGHOLD,SlEW,MODE,GRADCNTRL,OPNLOOP 
1100 S2 DIGHOLD,SlEW,MODE,GRNDCNTRL,OPNLOOP 
1101 RESET 
1110 RESET 
1111 RESET 

REACTION WHEEL MODE CONTROL 	 O=DISABLE 
I=ENABlE

RWENAB 5 

REDUN 6-;3 	 REDUNDANT WHEEL CMD (0-255) 13=MSB SUPPLIED TO CCIL/PCL 

14-21 ROLL WHEEL 	 CMD (0-255) 21=MSB IN INTEGER (0-255).ROLL 

YAW 22-29 	 YAW WHEEL CMD (0-255) 29=MSB 

30-37 PITCH WHEEL CMD (0-255) 37=MSBPITCH 

SYMBOL DEFI:"II T ION 

Rl ENABLE RATE 1 TO ceM CARD 

R2 ENABLE RATE 2 TO C&M CARD 

CSS ENABLE COAR S E SUN SENS OR 

S3 C&M CMD TO WHEEL DRIVER 

Sl ENABLE D/A 1 TO WhEEL DRIVER 

S2 ENABLE D/A 2 TO WHEEL DRIVER 


DIGITAL TO ANALOG VALUES: MINUS FUll SCALE (CCW)=x'FF' (CCIl/PCl REQUIRE 
ZERO =x'50' POS IT IVE INTEGER 

PLU S FUll SCALE (OJ) =x'OO' 0-255) 

EA CH COUiH IS WORTH 20 MV. 


BIT 1 IS THE MSB AND FIRST BIT OUT OF THE CO~MAND DECODER 

RW-l SERIAL CMD. 5 HEX ADDRESS DO 

. RW-2 SERIAL CMD. 13 HEX ADDRE SS 08 
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( 12) ( 1 ) (2 ) ( 1 ) (9 ) ( 1 ) ( 1 ) ( 1 ) (9)
+----+------+------+------+------+------+------+------+-------+ 
: N/A:PASMUG:FASCLK:PA5DIR:PASMAX:PASLEW:PASCAN:PASSUN:PASMIN : 
+----+------+------+------+------+------+------+------+-------+ 

1 37 

MNEMONIC BIT # FUNCT IOf~ 

N/A 1-12 NOT USED 

PASMOD 13 o=SPHERiCAL MODE 
l=PLANAR MODE 

PASCLV. 14-15 0=1250 HZ CLOCX, 70.0 STEPS PER SECOND 
1= 625 HZ C!..OCK, 39.0 STEPS PER SECOND 
2= 312 HZ CLOCK, 19.5 STEPS PER SECOND 
3= 156 HZ CLOCK, 9.B STEPS PER SECOND 

PASDIR 16 o=ccw SCAN DIRECTION. 
1= CW SCAN DIRECTION. 

PASMAX 17-25 THETA MAXIMUM ANGLE 

PASLHI 26 O=SLEW DISABLE. 
l=SLEW ENABLE. 

PASCAN 27 O=SELECT CONTINUOUS SUBMODE SCAN 
l=SELECT SECTOR SCAN 

PASSUIl 28 O=SELECT PAS SUN SENSOR 
l=SELECT SMSS SUN SENSOR 

P,6,SM!N 29-37 THETA MI~IMUM ANGLE 

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

PAS - 1 SERIAL COMMAND #38 HEX ADDRESS B2. 
PAS - 2 SERIAL COMMAND #46 HEX ADDRESS BA. 
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( 4 ) ( 5 ) ( 3 ) ( 6 ) (I ) ( 1 ) ( 1 0 ) ( :3 ) 
+-----~------+------ +-- ----+-------+-----T-----+-----+ 
: NOT: IRAMC i IRAGYR: IRAIHR: rr:~ACOLD: IRAQB:IRAI3D; If/ABA: 
: +------+------+------+-------+-----~-----+-----+ 
: USED:6----1:6----1:fj----1: 	 :Y R P: 
+-----+------+------+------+-------------------+-----+ 

1 5 11 17 23 	 37 

MNE:-'10NI C I3I T 1'-'0. 	 FUNCTiON 

NOT USED 1-4 	 NOT USED 

IRAMC 5-10 1,10DE CONTROL 	 O:RATE 
1:HOLD/ SLEW 

IRAGYR 1 i -16 GYRO SELECT 	 O=OFF 
1=ON 

IRAHTR 17-22 HEATER SELECT 	 O=LO(4,5 WArTS) 
1=HI(12 WATTS) 

IRACOLD 23 RATE COLD 	 O=R~TE NORMAL BITS(5-10) 
1=RATE COLD BITS(5-10) 
NOT USED HOLD/SLEW MODE 

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

IRABD 25-34 	 BIAS DATA BIT 25=MSB BIT 25 SIGN BIT 1=PLUS 
BIT 2G-34 = DATA BITS . 05 ARC SEC/BIT 

IRABA 35-37 alAS ADDRESS 	 OOO=DISABLE 
001=PITCH ACTIVE 
010=ROLL ACTIVE 
100=YAW ACTIVE 

BIT 1 IS THE MSB AND FIRST BIT OUT OF T~E DECODER 

IRA-1 SERIAL CMD.NO.24 HE X ADO~E SS BC 
IRA-2 SERIAL Cr.1D.NO.32 HE X ADDRESS 82 

'IRAMC', 'IRAGYR' ,'IRAHTR' CAN BE S~T WITH CONSTANTS GY1-GY6 FOR 
GYROS 1-6. 
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(7) (7) (6) (1) (5) (5 ) (1 ) (1 ) (2 ) ( 2) 
+-----+----+----+----+----_.+-----+-----+------+------+------+ 
: FESX:FESY:FESL:FLAP:FESXF:FESYF:FESTE:FESTSR:FESTHD:fESSM: 
+-----+----+-_.. _+----+-----+-----+-----+------+------+------~ 

1 37 

MNEMONIC 

FESX 

FESY 

FESL 

FLAP 

FESXF 

FESYF 

FESTE* 

FESTSR*"* 

FESTHD** 

FESSM 

BIT NO. 

1-7 

8-14 

15-20 

21 

22-26 

27-31 

32 

33 

34-35 

36-37 

FUNCTI(jI~ 

FRAME START COORDINATE 	 COURSE OFFSET. MSB;l (-63 TO 63) 

LINE START COORDINATE COURSE OFFSET. MSB;B (-63 TO 63) 

FRAME 	 AND LINE LENGTH (0 TO 63) LSB;8,64 ARC-SEC 

UNDERLAP,O=OVERLAP 
1=UNDERLAP 

HORIZONTIAL 	 FINE POSITIONING FRAME 5 LSB(O TO 31) LSB;0.27 A 

VIRTICAL FINE POSITIONING LINE 5 LSB(O TO 31) LSB=0.27 ARC-S 

TRACK ENABLE 	 O=MAP ONLY 
l=MAP THEN TRACK 

TRACK SCAN RATE CHANGE 	 O=FAST 
1 ;SLOW 

THRESHOLD,O=+ll 
1=+10 
2=+9 
3=+8 

SYSTEM MODE 	 O=PRIMARY 
1=SEARCH AND TRACK 
2=FIELD CAMERA 
3=NOT USED 

BIT 1 IS THE 	 MSB AI~D FIRST SIT our OF THE CMe.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=l ,FESTHD SETTING ARE NOT ABSOLUTE 
BUT DEPEND ON WHETHER FESl OR FES2 IS USED AND THD TELEMETRY 
BIT RATE. THIS IS LEFT TO THE USER. 

• IGNORED IF FESSM=O 

.* IGNORED IF FESTE=O 

*.* IN FESSM=2, FESTSR IS MEANINGFUL ONLY IF FESTE=l 
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(1"7) (2) (2) ( 2 ) (2) (2) (2) (2) (2) (2) (2)
+---------+----+----+----+----+----+----+----+----+----+-----+ 
: NOT USECiMUX2iMUXl iMEC2:MECl iSWR :SWP il.WR iLWP iFES2iFESl : 
+---------+----+----+----+----+----+----+----+----+----+-----+ 

1 37 

MNEMONIC 6J T r~o. FUNCTION 

NOT USED 1-17 NOT USED 

MUX2 18 MUX NO.2 I=ON O=OFF 
19 MUX ~JO. 2 I=ENABLE 

MUXI 20 MUX NO.1 I=ON O=OFF 
21 MUX NO.1 I=ENABLE 

22 MEC NO.2 I=ON O=OFFMEC2 
23 MEC NO.2 I=ENABLE 

MEC1 24 MEC NO.1 I=ON O=OFF 
25 MEC NO.1 I=ENABLE 

SWR 26 CAMERA NO.4 I=ON O=OFF 
27 CAMERA tW.4 I=ENABLE 

SWP 28 C"MERA NO.3 I=ON O=OFF 
29 CAM::RA NO.3 l~ENABLE 

LWR 30 CAMERA NO.2 1=ON O=OFF 
31 CAMERA NO.2 l"ENA6LE 

LWP 32 CAMERA NO.1 1 =ON O=OFF 
33 CAMERA NO.1 1=ENABLE 

FES2 34 FES NO.2 I=ON O=OFF 
35 FES NG.2 1=ENABLE 

FESt 36 FES NO.1 I=ON O=OFF 
3'1 FES NO.1 l=ENABLE 

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

LVSW-1 SERIAL CMD.NO.4 HEX ADDRESS 90 
LVSW-2 SERIAL CMD.NO.12 HEX ADDRESS 98 
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(19) (I) (I) ill (IS) 

+---+---+-----+----+---+ 


:APER :N/A: 1 :CLOSE:UPEN:N/,\ , 

+---+---+-----+----+---+ 


1 20 21 22 37 


ARGUMENT [lIT FUNCTION 

(NONE) 20 OESELECT APERTURE (BITS 21-22:0) 

CLOSE 21 CLOSE APERTURE 

OPEN 22 OF EN APERTURE 


:CAMSEL 
(22) (I) (I) (1) (I) (l) (10) 

+---+---+---+---T---+---+---+ 

IN/A: 1 :SWR:SWP:LWR!LWP:N/A: 

+---+---+---+---+---+---+---+ 


1 23 24 25 26 27 37 

ARGUMENT BIT fut~~T I ON 

(NONE) 23 DESELECT CAMERAS (BITS 24-2'l:0) 

SI'iR 24 SELECT SHORT wAVE REDUNDANT CAMERA 

SWP 25 SlLECT SHORT WAVE PRIME CAMERA 

U'JR 26 SELeCT LONG WAVE REDUNDANT CAMERA 

LWP '27 SELECT LONG WAVE PRIME CAMERA 


:OISP 
(27) (I) (1) (1) (l) (1) (5) 

+---+---+---+---+---+---+---+ 

IN/A: 1 :SWL:SWH:LWL:LWH:N/A: 

+---+---+---+---+---+---+---+ 


1 28 29 30 31 32 37 

ARGUMENT BIT FUiJCTION 

(NONE) 28 DESELECT DISPERSION (BITS 29-32=0) 

SWL 20 SHORT WAVELEN~TH LOW DISPERSION 

SWH 30 S ~:ORT WAVELEN GTH HIGH DISPERSION 

LWL 31 LONG WAVELENG1H LO~ DISPERS ION 

LWH 32 LorlG ~iAVELENGTH HIGH DISPERSION 


:FOCUS 
(32) (I) (4) 

+---+---+---+ 

: N/ A: 1 : FOC : 

+---+---+---+ 


1 33 37 


MNEMONIC BiTS FUNCTION 

FOC 34-37 FOCUS DRIVE SELECT 	 8=PHI2B 

4=PHI1B 

2=PHI2A 

l=PHIIA 


81T 1 IS THE MSB AND THE FIR ST BIT OUT OF THE CMD DECODER 

ALL NON APPLICABLE FIELDS SHOULD BE SET TO 0. 

THE ARGUMENTS FOR ANY CO¥MAND ARE MU TU ALLY EXCLUSIVE, 

MECH 1 SERIAL CMND 20, HEX ADDR ESS 94 

MECH 2 SERIAL C~ND 28, HEX AOU RESS 9C 
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:SIAlGN 

( 1) (7) ( 1) (7 i (I) (7) ( 13j 
+---+----+---+-----+---+-----+-----+ 
I 1 : G3 l 0 : Yi>,l : 0 : XAl : N/A : 
+---+----+---+-----T---+-----+-----+ 

1 37 
SYMBOL BIT FUNCTION 

G3 

YAL 

XAl 

2­ 8 

10-16 

13-24 

GRID 3 DAC SETTING 

Y-AllGNfviENT DAC 

i: -'J\llGNMENT DAC 

G3D(~)=GRID 3 DEFOCUSED 
G3F(*J=GRID 3 FOCUSED 
YAN(*)=Y-ALIGNMENT NORMAL 
YAMC(*)=Y-ALIGNMENT MINI~AL CNTRD 
XAN(*)=X-AlIGNMENT NORMAL 
XAMC(*)=X-ALIGNMENT MINIMAL CNTRD 

:SIHTR 
( I) (7) ( 13)( 1) (7) ( I) (7) 

+---+----+---+--_., -'+--,.+ - -, ---+---'--+ 
: 0 : HTR: 1 : SEC 0: Gl : N/A : 
+---+----+---+-----+---+-----+-----+ 

1 
SY,'-1BOL BIT FUNCT ION 

3'l 

HTR 

SEC 

Gl 

2­ 8 

10-16 

18-24 

HEATER VOLTAGE 

SECONDARY HIGH VOLTAGE 
GAIN SETTING 

GRID I, DAC SETTING 

HTL(*)=HEATER VOLTAGE LOW 
HTH(~)=HEATER VOLTAGE HIGH 
SEC1(~)=MAX GAIN (EXPOSE) 
SEC2(*)=MED GAIN (EXPOSE) 
SEC3(.)=MIN GAIN (EXPOSE) 
SEC4(*)=PREP GAIN 
SECMX(*)=MAX. SEC 
GICO(*)=GRID I CUTOFF 
G1ED(*)=GRID I ERASE DEFOCUSED 
GIEF(*)=GRID I ERASE FOCUSED 
GIRD(*)=GRID I READ 
G1MX(*)=GRID I VOLTAGE 

:SIUVC 
(1) (7) (I) (7) (I) (7) (13) 

+---+-----+---+-----+---+-----+-----+ 
: 0 : N/A : 0 : N/A : 1 : UVC : N/A . : 
+---+-----+---+-----+---+-----+-----+ 

1 37 
SYMBOL BrT rUNCTION 

UVC 18-24 UVC GAIN SETTING UVC1(*)=MAX GAIN (EXPOSE) 
UVC2(*)=MED GAIN (EXPOSE) 
UVC3(*)=MIN GAIN (EXPOSE) 
UVC4(*)=PREP 
UVCOF(*)=UVC CUTOFF 
UVCMX(*)=MAX.UVC 

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

MSB AND THE FIRST BlT OUT OF 
SERIAL C~D NO.19 HEX ADDRESS 
SERIAL CMD NO.27 HEX ADDRESS 
SERIAL CMD NO.35 HEX ADDRESS 
SERIAL CMD NO.43 HEX ADDRESS 

THE 
E4 
EC 
£2 
EA 

DECODER. 

• A VALUE FROM 1-4. EXPLICIT IN PCL. IMPLICIl WITH 'SW CAM.*' IN CCIL. 
ALL NON APPLICABLE BITS SHOULD BE SET TO ZERO. 
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(24) (1) ( 1:2 )
+---------------i---+-----­
: NOT APPLICA8L[ : 1 : MODE 
+---------------+---+-----­

1 25 37 

:SIMODE 

ARGUMENT BITS FUNCTICN 

MODE 26-37 81 TS ASSIGNED FrWil'i FOLLOWING ARGUMENTS: 


viLC 26 WAVELENGTH CALIBRATION LAMP 
TF2 27 TUNGSTEN FLOOD LhMP ENABLE PS M 2 
52 29-29 STEP SIZE (BIT 2U=MSBj 
FB 35 FUDICIAL AND BACKHOLE LAMP ENABLE 
TFI 36 TliNGSTf.N FLOOD LM.1P ENABLE PS # I 
UVF 37 UV FLOOD LAMP ENA8LE 

+----------+----.. -----------+-----------------+ 
: ARGUMENT : COrM,lAND SITS : FUNCTION 
: MODE : 30 3 ~ 32 33 3':: : I 

+----------+----------------+-----------------+ 
EX 1 0 0 0 1 EXPOSE : 
ER 0 0 I 0 1 ERASE FAST : 
RDER 0 0 0 j 1 Ei~ASE READ RATE : 
ROLO 0 1 0 i 1 READ LO GAIN : 
RDHI 0 I 0 1 0 READ HI GAIN : 

I STBY ,0 0 0 0 I STANDBY : 
+----------+----------------+-----------------+ 


BIT I IS THE ~SB AND THE FIRST BIT OUT OF THE DECODER. 

CAM(LWPINO.l SERIAL CMD NO.19 HEX ADDRESS E4 
CAM(LWRINO.2 SERIAL CMD NO.27 HEX ADDRESS EC 
CAM(SWP)NO.3 SERIAL CMD NO.35 HEX ADDRESS E2 
CAM(SWRINO.4 SERIAL CMO NO.43 HEX ADDRESS EA 

NOTE: 
SZ IS A VARIABLE PICKED UP AS LAST ASSIGNED AND CANNOT BE ASSIGNED IN COMMAND 
NORMAL VALUE IS I. 

ALL NOT APPLICABLE BITS SHOULD BE SET TO O. 
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(1) (8) ((1) (10)(10) 
+----+---+---+---~----+ 
: N/A:ISA:ILA:LSR:SSF: : 
+----+---+---+---+----+ 

1 37 

WJEMONIC . BIT NO. FUI~Cr ION 

N/A NOT USED 

ISA 2-9 STARTING SAMPLE (INITIAL SAMPLE ADORESS-895) 

ILA 10-17 STARTING LINE (INITIAL LINE ADDRESS-895) 

LSR 10-27 NUMeER OF LINES (LINE SCAN RANGE-768) 

SSR 28-37 NUMBER OF SAMPLES PER lINE (SAMPLE SCAN RANGE-768) 

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

MNEUMONICS ARE 4 ELEMENT tRRAYS INDEXED OY CAMERA NUM8ER. 


CAM(LWP)NO.l SERIAL CMD NO.18 HEX ADDRESS A4 

CAM(LWR)NO.2 SERIAL CMD NO.26 HEX ADDRESS AC 

CAM(SWP)NO.3 SERIAL CMO NO.34 HEX ADDRESS A2 

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


ISA,ILA EXAMPLES: 

INPUT (DEC.) 8 BTT CMD.FIELD (HEX) 10 BIT SSCL REGISTER (HEX) 


1023,1023 FF,FF 3FF,3FF 

096,896 EO,EO 383,383 

512,512 80,80 203,203 


(1023,1023) (0,1023)
+-----------------+ 

(5 iI, 511 ) 
+ 

, 
I , 

+-----------------+ 
(1023,0) (0,0) 

ISA,ILA ORIENTATION 

(OPERATOR INFUT) 
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.fo: * * * .... ¥ ~ * *.f: ¥ .... ';: '*:;: :+:.: :j.:~ : *' ~ ... ., .:. ~ ~: ' ;::I<-:.I:~; *CGf\li::AJ'oIf) 0 E COD E R ** * * **. * :+- *:+: * ,f':')f *.:.1: * * ., ** l<j.; *. **. ***** 
I=ON 

ENA~LES C~DS. ON ADDRES3ED ENC. HIP 1 12 CMOECI OR CMDEC2 O=OFF 
ENABLES CMDS.ON FNCODER NOT ADDR. IrI'iP 120 CMDECI OR CMDEC2 1=:JN 

DISABLE CMNDS. ON ADD RES SED ENC. 1:'.110 48 	 CMDECI OR CMDEC2 

.~$ ••••• ~.¥ .. ~~.~ ..... 4 •••••• COMPENS~TION & MIXING.· •••• • •••• ·.*.··*··*······*· 

COMPENSATION /M1XING-CONVE ~TER 1 : IMP 75 tWT 

COMPENSATION / MIXING-CONVERTER 2 : HlP 76 NOT 


••••• *••••• *•••••••••• *.$.* DATA MULTIPLEXER UNIT •••••••••• *••••• i •••••••••••• 

TM=TDMU,WD61,FC2,B8 (1)DMU I-CONTROL 	 :CRU or~,6 
TM=TDMU,WD63,FC2,B3 (1)DMU 2-CDNTROL CRU ON, 17 


VAM SERIAL COMMAND 
 VAi.1 SEE TELEMETRY LISTINGS 
DMU SERIAL COMMAND [;~,:U SEE TELEMETRY LISTINGS 

•••••• ¥ •••••••• ~ ~ *~ ••••••• *•••• FINE ERROR SENSOR·*·.· •••• • •• *•• ·.····**········ 

cW DIRECT VERIFY 

FES2 SEARCH ADVANCE 

FESI SEARCH ADVANCf 	 I ~"P 62 

WF 63 i~O DIRECT VERIFY 

FES COM~ANDS FES 
 , SEE TELEMETRY LISTINGS 

•• ••• ••••• ** ••• *~ •• *•••• *•••••• FINE SUN SENSOR •••••• ***.* •••••••• •••••••••••••• 

FSS NO.1 SENSOR HEAD TOGGLE : H.1P ,,3 DSC 2 BIT 16 O=HEADNO.l 
FSS NO.2 SENSOR HEAD TOGGLE WP 114 ' DSC 3 BIT 16 O~HEAD NO.1 
FINE SUN SENSORII, P~!R ON CRU ON,21 AS1CH-59 <O.I=OFF >3V=ON 
FINE SUN SENSORn2 PWR ON CRU ON,53 AS1CH-60 <O.I=OFF >3V=ON 

•• * ••••• ¥.* •••• ¥* •••• *•• ~ •••• *.HYDIIAZINE SYSTEM.* •• • •• * •• ~ •• *··**··*~·*·*·*· * *· 
ON=l,OFF=OENGINE/VALVE DRIVER #2 28V . SUP, ; Cf?U ON . 14 	 EVD2 

ENGINE/VALVE DRIVER #1 28V. SUP. :Cr,U ON,3 	 EVDl ON=I,OFF=O 
WOA "'o\~:R SJ PHY tJ'J , ( 2) : C:'U ON, 4 ( 15) 	 AS2CHOO(05»3V=ON 
ARM HAPS HEA TEfl GROU PS 1. '1.6,7 :CRU ON,43 	 NO DIRECT VERIFICATION 
ARM HAPS "iEATER C.!~OlJPS 2.3.5 : HIP 99 	 HYDHfARM = 1 
E/V WD LOGIC 1 TO CON VERTER : rr,i p .8 7 	 f\,0 DIRECT VERIFY 
E/V CMD LOGIC 1 TO CON~' ERTt:I~ 2 : IMP 88 	 NO DIRECT VERIFY 
E/ IJ CMD LOGIC 2 ra CONVt::R TE R 1 : I C'.iP 09 	 NO DIRECT VERIFY 


NO DIRECT VERIFY
E/ IJ CMD LOGIC 2 fO CONVERTER 2 : It"P 90 
HAPS HTR/TM f',10 DULI: TO CO NVERTER 1 :IMP 85 	 NO DIRECT VERIFY 
HAP S HTR/TM MOD~LE TO CGNVE~TER 2 :IMD 86 	 ~~O DIREC7 VERIFY 
TURN ON GROUP 1 HEATH,S : I iVil" 91 	 HYDHTRI 1 

TURN OFF GROUP 1 Hr: AH .RS ; I hiP 92 	 HYDHTR' 0 
TURI'; ON GRGUP '1 HEATEHS : I fliP 93 	 HYDHTR4 1 
T~RN OFF GROUP 4 HEATERS : H,1P 94 	 HYDHfR4 0 
TURN ON GROUP 6 HE ATERS : IillP 95 	 HYDHTRG 1 
TURN OFF GROUP 6 HEATERS : 1II1P 96 	 HYDHTR6 0 
TUlm ON GROUP 7 HEAfE fiS :IMP 97 	 HYDHT:,7 1 
TURN OFF GROUP 1 HEATE~S : Ic,IP 98 	 HYDHTR7 0 
DI SA RM HAPS HEATER GROlPS 2,3,5 : IMP 100 	 HYOHTARM = 0 
TURN ON GROUP 2 HEATEf<S :IMP 101 	 HYDllfR2 1 
TUKN OFF 2ROUP 2 HEATERS : I f.1F 102 	 HYDHTR2 0 
TURN ON GROUP 3 HEATERS : 11\;;:> 107 	 hYDHTR3 1 
TURN OFf CROUP 3 HEATERS :11.;? 108 	 HYOHTR3 0 
TURN ON GR::JUP :5 HEATERS :IMP 109 	 HYDHTR5 
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TURN OFF GROUP 5 hEATE~S : rh'iP 110 ~YDHTR5 = 0 
HAPS SYSTEM SERI~L COM~AND :EV SEE TELEMETRY SECTION 

**~********~~:*.·~~:~~~**~:~~*i:***IRA SYSTEM*~***~*****~**~****~*****************·· 

CONTROL ELECTRONiCS NA ON :C:'lU ON,28 050/1 B'13'=1/0 I r<ACE 
050/1 B'14'=1/0 IRACECONTROL ELECTRONICS NB ON :Cf::U ON,32 

GYRONI PI'IR 5UPPL" OIj :CRU ON,5 050/1 8'21'=1/0IRAGY 
IRAGYGYRO~2 F~~ SUPPLY ON :CRU ON, 16 050/1 B'22'=1/0 

050/1 B'23'=1/0 IRAGYGYRDh3 P~R SUPPLY GN : CRU Oi~, 27 
6'24'=1/0IRAGYGYRDN4 P~R SUPPLY ON :CRU or~,38 050/1 

GYRON5 PWR ON ON,44 eSO/l B'25'=1/0'IRAGYSUPPLY :CRU 
:CRU ON,60 050/1 B'26'=1/0 IR,c.GYGYRON6 P~~ SUPPLY ON 

!RA GYRO CO:\lMAND : IRA SEE TELEM LIST 

**.******~**.******* ••••• *•• **LOW VOLTAGE SWITCH*********·********************* 

EEA LOW VOLTAGE SW-SELECT p.S. 1 :Irw 43 t, [) T 
EEA LOW VOLTAGE S~-SEL[CT P.S. 2 : I~'P 44 ~IDT 

EEA LOW VOLTAGE SW-ALL LOADS OFF :II\.,p 47 I'\DT 
EEA POWER NO.1 : Cf:U ON, 1 ~SC2CH57<.IV=OFF,>4V=ONSUPPLY ON/OFF 
EEA POWER SUPPLY NO.2 ON/OFF :CRU ON,12 ;'.SC20i59<. 1V=OFF ,>4V=ON 
LOW VOLTAGE SWITCH SERiAL COMMAND :LVSW SEE TELEMETRY LISTINGS 

**** •• ************ •• *************MECHANISMS·**********.************************ 

SSOPEN=O(OPEN) 
SU~ SHUTTER CLOSE 46 
SUN SHUTTER OPEN : IMP 45 

: I~lP SSCLOS=I(CLOSE) 
SUN SHUTTER DIRECT DRIVE :CRU ON,20 NO DIRECT VERIFY 
S~N SHUTTER DIRECT SELECT :CRU ON,30 NO DIRECT VERIFY 
SUN SHUTTER ELECTRONICS CRU ON,9 NO DIRECT VERIFY 

NO VERIFYFOCUS DRIVE NO.1 CRUON,18 DIRECT 
CRU ON,29 NO DIRECT VERIFYf'CCUS DRIVE NO.2 

FOCUS DRIVE SEL~CT SERIAL CMOS. FOCUS SEE TELEMETRY LISTING 
FOCUS L~UNCH HOLD :CRU ON,40 NO DIRECT VERIFY 
FOCUS POSITI8N ELECTRONICS :CfW ON,33 NO DIRECT vERIi'Y 
FOCUS ELECTRONiCS 1 - START FOCUS : HlP 60 NO DIRECT VERIFY 
FOCUS ELECTRONI~S 2 - START FOCUS : IMP 61 i~O DIRECT VERIFY 
CAMERA SELECT NO. IS DECK HTR NO.1 :CRU ON,46 t~O DIRECT VERIFY 
CAMERA SELECT NO.2& DECK HTR NO.2 :CfW ON,55 r~O DIRECT VERIFY 
CAMERA SELECT SE~IAL CCMMAN9S : CAMSEL TELEMETRYSEE LISTING 
MOOE SELECT NO.1 :CRU NO VERIFYON, 13 DIRECT 

:CRU ON,8 IW DIRECT VERIFYMODE SELECT NO.2 
DISPERSION SELECl SERIAL CMOS. :OISP SEE TELEMETRY LISTING 
APERfURE SELECT NO.1 :Cf\U NO VERIFYON,41 DIRECT 
APERTURE SELECT NO.2 :CFiU ON,52 NO DIRECT VERIFY 
APERTURE SERIAL COMMANDS :APER SEE TELEMETRY LISTING 

*** •• ~*.****** ••• *~** ••*.*.***ON BOARD CoMPUTER*********~*********~************ 

O(C NO.1 CPU ON :IMP 49 DSC OI09=FALSE=ZERO 
=NON-ZERO08C NO. 1 CPU 0 F F : IMP 50 DSC CH09=TRUE 

OBC NO.1 UPPER MEMORY BUS ON : II',IP 52 DSC CHI8=TRUE =NON-ZERO 
DeC NO.1 UPPER MEMORY BUS OFF : IMP 53 DSC CH18=FALSE=ZERO 
08C NO.1 LOWER MeMORY LUS ON : I:\lF 54 DSC CHI9=TRUE =NON-ZERO 
OBC NO.1 LOWER MEMQRY BUS OFF ; I r,iP 55 DSC CHI9=FALSE=ZERO 

DSC CH10=FALSE=ZEROOBC NO.2 CPU ON : I [,1P 51 
OSC NO.2 CPU OFF : ]f,iP 19 DSC CH10=TRUE=NON-lERO 
aBC NO.2 UPPER MEMORY ~JS ON : IMP OSC =NON-ZERO56 CH20=TRUE 
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08C NO.2 ;JPPER r..1c,:Ory G,JS OFF : IMP 57 uSC CH20=FALSE=ZERO 
DSC CH21 =TRUE =NON-·ZEROUBC NO.2 LO~ER ~c~GRY SUS aN : 1M? 58 

OGC NO.2 LO.'iER l.l[~ !ORY JUS OFF : i.f'; P 59 uSC CH21=FALSE~ZERO 
OBC NO.2 CO~VERTER POWER eN/OFF : Cr: U ON, 10 ASC2CH55<.lV=OFF,>4.5V=ON 
OBC NO.1 CONFIGUkAilON PWR ON/OfF :CRU ON,39 ASC2CH03<.lV=OFF,>3.5V=ON 
aBC NO.1 CONVERfER POWER ON / OFF : CI~U ON, 59 SC2CH03<.lV=OFF,>4.5V=ON 
OBC NO.2 CONFIGURAlION PW~ ON/OFF :CfW ON,5C ASC2CH55<.lV~OFF,>3.5V=ON 

:OBC SEE TELEMETRY LISTINGSOBC SERIAL COMMANDS 

~8._**6.8 •• *•• $* ~ 9 •• ~.~ PRECESSION/NUTATION-CO~TROL •• *•••• *••••••• *•••••••••** 

: H lP 73 NO DIRECT VERIFY 
PRECESSION/NUTATION CARD PS 2 : HiP 74 NO DIRECT vERIFY 
ACCELE~CMETER A PS 1 : I r.1P 81 NO DIRECT 

PREC~SSION:NUTATION CARC PS 1 

vERIFY 
:IMP 82 NO DIRECT VERIFYACCELERO~E1ER A PS ~ 


ACCELERC~~TER S PS 1 :IMP 83 
 NO DIRECT vERIFY 
ACCELEROMETER G PS 2 : IMP NO vERIfY84 DiRECT 
PRECESSION SERIAL COMMAND :PRECESS TELEMETRYSEE LISTINGS 
NUTATION SERIAL COMMAND :NUTAT SEE TELEMETRY LISTINGS 

.** •••• *.~ ••• ~ •• ~.* •••••• *.PANORAMIC ATTITUDE SENSOR**.* ••••••••• ·*····***··*** 

PASPWRNl O=OFF l=ON DSC-2BPASlfl PowER ON CRU ON,31 
PAS#2 pm~ER ON CRU ON,45 PASPWRlf2 O=OFF l=ON DSC-29 
PAS SERIAL COMMAND PAS SEE TLM LIST I NG 

* •••• • • ** •••• *** • •••• **** •• **** •• POWER sySTEM•• **.* •• ********** •• ·************* 

IMP 1 DSC CH.12 BIT 8=0 
BOOST REGULATOR NO.1 OFF I IYIP 2 
BOOST REGULATOR NO . 1 ON 

DSC CH.12 BIT 8=1 
BOOST REGULATOR NO.2 ON IMP 3 DSC CH.13 BIT 8=0 
BOOST REGULATOR NO.2 OFF : IMP 4 DSC CH.13 BIT 8=1 
CHARGE REGULATOR NO.1 ON : H;i P 5 DSC CH.12 BIT 6=0 
CHARGE REGULATOR NO.1 TR.CHG. : If'.lP 6 DSC CH.12 BIT 6=1 
BATTEP.Y NO.1 TR.CHG. HI : IMP 7 CH.12 BIT 5=0DSC 
BATTERY NO.1 TR.CI-lG. LO : IMP 8 DSC CH.12 BIT 5=1 
CHARGE REGULATOR NO.2 8N ; IMP 9 DSC CH.13 BIT 6=0 
CHARGE REGULATOR NO.2 lR.CHG. : H:,P 10 DSC CH . 13 BIT 6=1 
BATTERY NO.2 TR. CHG. HI : H,lP i 1 DSC CH.13 BIT 5=0 
BATTERY NO.2 TR.~HC. LO : I IVlP 12 DSC CH. 13 BIT 5= 1 
BATTERY & 3RD ELEC. NO.1 Ol~ : !M~ 13 DSC CH.12 8IT 7~O,BIT 1=0 
BATTERY & 3RD [LtC. NO.1 OFF : rr:,p 14 uSC CH. 12 BIT 7 = 1 , BIT 1 = 1 
BATTERY & 3RD ELlC. NCJ ,2 ON : Ii/,P 15 OSC CH.13 BIT 7=O,8IT 2=0 
BATTERY & 3RD ELEC. NO . 2 GFF : I i,'li) 16 esc CH.13 BIT 7=l,BIT 2~1 

3RD ELECTRODE NO.1 OF,. : I ri:p 18 esc CH.12 BIT 1 = 1 
3RD ELECTRODE NO.2 OFF : IMP 20 DSC CH.13 BIT· 2=1 
BATTERY NO.1 UV DETECTGR :IN : rr,IP 21 DSC CH.12 BIT 4=0 
BATTERY NC.l UV DETECT Or-; OFF :IMP 22 DSC CH.12 BIT 4=1 
BATTERY NQ.2 UV DETECTOR ON : IMP 23 uSC CH.13 BIT 4=0 
BATTERY NO.2 UV DETECTOR OFF : II,lP 24 OSC CH . 13 BIT 4=1 
·;·28V BUS U'J DETECrOf( Ol~ : W? 25 DSC CH.12 BIT 2=0 
+2BV GUS UV DETECTOR OFF : Iti1P :26 DSC CH.12 8IT 2=1 
+2 8V BUS OC DETECTOR ON : HiP 27 DSC CH.12 BIT 3=0 
+2SV BUS OC DETECTOR OFF : I,ViP 28 DSC CH.12 BIT 3=1 
AUTOMATIC LOAD REMOVE DISASLE : rr,lP 29 DSC CH.13 BIT 3=1 
AUTmllA TIC LOAD REMOVE ENh6LE : If.IP 30 DSC CH.13 BIT 3=0 

*.*.***.*****.*~*¥.*.*~¥ •••• ****.*PYRO SYSTEM•• ~.**** •• *** •• **.*.*·***·*******· 
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ARM PYRO aus s Wl!H 8 h T T ~ R ¥ ~1 :C~ U ON,61 	 PYROARM 
ARM PYRO 3USS ~JTH DATT ERr #2 :C ~ U ON,64 	 PYfWf;f;M 
DISARM PY ~ O BUSS (SA & DUST COVER):C RU OFF,61 ,64 	 P'fROARM = 0 
FIRE PRIMARY (I N ~O A RD) S A PYROS :IMP 103 	 ~ OV. OBSE~vE 8USS VOLTS 
FIRE BACKUP SOLA H ARRAY PYROS :IMP 104 (SCBUS) OR DEPLOYMENT 

(S AD1=0,SAD2=0,DEPLOYED) 
ARM A9M FUSE WITH BATTERY #1 :CRU ON,62 ABMA Rfl1 1 
AR~ ABM FUSE WITH B A TTE~Y N2 : C~' U ON, 63 ABMARlvl = 1 
D I SARi',., A[J ~;l FUSE : Cf'U OFF,52,63 ABMARiVl = 0 
IGNI1E AP ER. BOOST MOTOR FUSES : IMP 106 ACCELA OR ACCELB OR ABM 

TEMP AS3CH 19 
DEPLOY S. I . DUST COVER : I ~1P 105 (SCBUS OR SI OBSERV'NS) 

** •• ***.$ * .*8~* $. **.8* * ¥*.******VHF SYSTEM****.**************.** •• ··***.******* 

VHF NO.1 TRANSM!TTER o;~ :Ir,1P 31 	 ASCl CH.4 > 3.B VOLT 
VHF NO.1 TRAN St,ll .,- Tc: R 0 F r : I!ilP 32 	 ASCl CH.4 < 0.1 VOLT 
VHF NO.1 RANGING ON : IiV!P 33 OBSE RVE RANGING DATA 
VHF NO.1 RANGI~!G OFF : I ~:P 34 RANGING DATA LOSS 
NO.1 rt.OD SOURCE nO.l , (LJ iVl U 1) ; P I' P 35 CBS~ Rv E 1M WITH DMU 1 ON 
NO.1 MOD SOURCE ~J O . 2 ( DMU 2) : I !\, P 36 OBSERVE TM WITH DMU 2 ON 
VHF NO.2 TRANSMITTER ON : Lvi P 37 ASCI CH.5 > 3.8 VOLT 
VHF NO.2 TRANSMi TTER OFF ; I!\IIP 38 ASCl CH.5 < 0.1 VOLT 
VHF NO.2 RANGING ON : IMP 3:3 OBSERVE RhNGING DATA 
VHF NO.2 RANGING OFF IMP 40 RANGING DATA LOSS 
NO.2 MOO SOURCE ~0.1 (Dr.1U i) IMP 41 	 OBSERVE TM WITH DMU 1 ON 
NO.2 MOO SOURCE NO.2 (DMU 2) IMP 42 	 OBSERVE TM WITH DMU 2 ON 

**¥** ••• *** •• *. ~* *.**.***~ * * •• S-BAND SYSTEM ••••••• *•• * •• * ~ . * **.*.···**·*··**··* 

S-BANO POWER REL AY A :CRU ON,7 	 RELAY A AND/OR B MUST BE 
CLOSED 

S-BAND POjER RELAY B :CRU ON,56 	 FOR S-BAND POWER TO BE ON 
S-BAND SELECT 1 OR 2 :CRU ON,49 	 ASCl CH.24.0VOLT=1 ON, 

CH . 3 4.0VOLT=2 ON 

POWER MiP NO.1 :CRU ON,25 SI3P';l O=OFF,l=ON 

POWER AMP NO.2 : C;:W ON, 36 
 SBPA2 O=OFF, l=ON 

POIoJE R AMP NO.3 :CRU ON,42 SBPA3 O=OFF, l=ON 

PO'iJER AMP NO.4 :CHU ON,57 SBPA4 O=OFF, 1 =ON 


****.* •• *.* •• * • • • ~*.* ••• *•• REACTION WHEEL COMMANDS* ••••• • •••••••• · ·····.···,··· 

PS 1 :I~1P 65 t,O DIRECT VERIFYPITCH \~IlEEL DHI'J ER 

PITCH WHEEL DRIVlR PS 2 : I j,lP 66 NO DiRECT vERIFY 

YA"J lVI/EEL DRIV::R ?S 1 : IMP 67 	 NO DIRECT VERIFY 
YA,oJ ImEEL DRIVER P$ 2 : I ~.1 P 68 	 1-10 0 IRE C T V E R I F Y 
ROLL .vHEEL CRIVER FS 1 ; IMP 69 NO DIRECT VERIFY 

ROLL loJHEEL DRI v eR PS 2 : I i'lIP 70 NO DIRECT VERIFY 

REDUN ~HEEL DRI VE R 
 PS 1 :IMP 71 NO DIRECT vERIF Y 

REDUN WHEEL DRIVER PS 2 
 : I;,H' 72 NO DIRECT vERIFy 
WH~EL C~D D/A NO.1 PS 1 : H.1P 77 	 NO DIi,ECT VER I FY 
WHEEL CMD O/ A NO.1 PS 2 ; HIP 78 	 NO DIRECT VERIFY 
WHEEL C~D O/ A N021 PS 1 : H 'i P 79 NO DIRECT VERIFY 

WHEEL CMD D/ A N021 PS 2 ;!h'IP 80 NO DIRECT VERIFY 

+ ~8V PO~[R TO 0DA-?Sl :CkU ON,4 ASC2-0 <O.lV=OFF >3 . 0V=O 
+28V POWE R TO WDA -PS2 :C RU ON, 15 ASC2-5 <O.lV=OFF >3.0V=0 
+28V POWER TO P!rCH WHEEL DRIVER ; CRU ON,26 	 ASC2-"/ >O . lV=ON 
+2BV POWER TO YAW WHEEL DRIVER :C RU Or~,37 	 ASC2-8 >O.lV~ON 
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+2clV pm~ER TO F<CLi \'!rIEEL D,nVE rt CRU ON,48 ASC2-9 >C.1V=ON 
+28V PO~ER TC ~~~ ~HEEL DRIVE R C~U ON.51 .£..SC2-10 >0.1 V=O 
REACTION WHEEL SERIAL CO~MAND R~ SEE TELEMETRY LISTINGS 

.* ••• *.*~** ••••• _* ~ •• *~**.*_*SPIN MODE SUN SENSOR** •••• *·.**····.*·*·······*·*· 

SPIN MODE SUN SENSOR ON/OFF :CRL; ON,54 AS2CH02<.lV=OFF,/=ON 

••••• **.*.*.** •• ¥* ~~* ¥ •• ***$SCIENTIFIC INSTRUMENT**.*.******* •• *.************** 

CAL LAMP PWR SUPPlY NO.1 :O; U ON,11 DSC 30 l=ON O=OFF 
CAL LAMP PWR SU~PLY NO.2 :CRU ON,22 DSC :>1 l=ON O=OFF 
SCEM NO.~ SHORT WAVE REDUNDANT :CRU Oi~ ,19 C.SC 27 l=ON O=OFF 
SC£III NO.1 LONG ~J;\"V£ PR 1;'1::: : C"U ON, 24 DSC 24 l=ON O=OFF 
seEM NO.2 LONG WAVE REDUNOANT :CRL1 ON,35 [)SC 25 l=ON O=OFF 
SEC. MIRRJR HHLC]RCUIT IW.l :Cf;U ON,2 NO DIRECT vERIFY 
SEC MIRR0rt rlTR C1R2UIT ND.2 :CHU ON,47 1.;0 DiriECT VERIFY 
SCEr,! NO.3 SHORT \'JA ,'E P. ' liI'IE :CRU ON,58 1\0 DIRECT vERIFY 
PRIM MIRROR HTR CIRCUIf NO.1 :CRU O ~,,23 NO DIRECT vERIFY 
PRIM . MIRRQR HTR.CIRCUIT NO.2 :CF<U ON,34 NO DIRECT VERIFY 
CAMERA FO:US AND ALIGNM~NT :SIALGN SEE TELEMETRY LISTINGS 
CAMERA HTR,SEC.VOLTAGE,DAC SETTING:SIHTR SEE TELEMETRY LISTINGS 

:SIUVC SEE TELEMETRY LISTINGSUVC DAC SETT ING 
SEE TELEMETRY LISTINGSSCAN CAMERA MODE CONTROL :SIMODE 
SEE TELEMETRY LISTINGSSSCL SCAN PARAMETER :SCAN 
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BIT RATE=1.25KB/ SEC 
+-------------------+ 
:AVERAGE SAMPLE TIME: 
+-------+------+----+ 

MF 0.819:SEC 
ASCl 3.28 :SEC 
ASC2 3.28 :SEC 
ASC3 3.28 :SEC 
DSC 3.28 :SECI 

I IESC :26.24 :SEC 
+-------+------+----+ 

+-------+----~--+-------+-------+-------+-------+-------+----- .~-+-------+-------+-------+-------+-------+-------+-------+-------+ 
o 1 2 3 4 : 5 : 6 : 7 : 8 : 9 : 10 11 12 : 13 14 : 15 : 
SIC ACCEl ACCEl COMP : 

I A B ACCEL ANALOG SUBCOM (64) ANALOG SUBCOM 3 (31) : 
: : I I l E 'I ELI /, : 1/ : /I : /I : ii : /I : II : /I I II : II : /I : II : 
+-------+-------+-------+-------+-------+--------+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

16 17 18 : 19 20 : 21 : 22 : 23 : 24 : 25 : 26 : 27 28 : 29 : 30 : 31 : 
SIC BUSS SMSS . : 

I V ANALOG SUBCOM 1 (64) ANALOG SUBCOM 3 (32) : 
I : 27/29 I 1/ : I it : ,j : /I : 1/ : II : 1/ : 1/ : 1/ I 1/ : 1/ : it : 1/ : 
+-------+-------+-------+-------+-_.-----+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

32 33 34 35 36 '.J7 38 : 39 : 40 : 41 : 42 : 43 : 44 : 45 : 46 : 47 
SIC ACCEl ACCEL COMP PITCH ROLL 

I A B ACCEl ERROR ERROR PAS/FES DATA 
: : I I lEVEL I (CSS) I (CSS) I **11 : ** : ** : ** : ** : ** : ** : ** : "'* : "'* I+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

48 49 50 51 : 52 : 53 : 54 55 : 56 : 57 58 59 60 : 61 : 62 : 63 
SIC BUSS DMlI CMDEX CMDEX FRAME: 

I V RAD OBC DATA COUNT COUNT COUNT I STATUS GROUP 
: 27/29 I MON I *1/ :./1 : *11 : *11 : */1 : */1 : */1 I II I ,1 2 ,: : I1 
+~------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

64 65 66 67 68 : 139 : 70 : 7 i : 72 : 73 : 74 : 75 76 : 77 78 : 79 : 
SIC ACCEl ACCEL C~MP EXPERIMENT EXPERIMENT : 

I A B ACCEL ANAlOG SUBCOM 2 (64) SUBC,OM 1(64) SUBCOM 2(64) : 
I : I I lEVEL Iii: Ii : 1/ : 1/ : II : /I : Ii : 1/ I /I : 1/ I it : /I : 
+-------+-------+-------+---~---+-----. --+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

80 81 B2 B3 04 85 86 87 : 88 : 89 : 90 : 91 : 92 : 93 : 94 : ~5 
SIC BUSS PITCH YAW ROLL PITCH YAW ROLL: 

I V RATE RATE ~AT E RATE RATE RATE: DIGITAL SUBCOM 
: : 27/29 I 1 I I i 2 : 2 2 : /I : 1/ : # : II : /I : 1/ : 1/ : 1/I I I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-----~-+ 
96 97 9B 99i OO 101 10 ~ 103: 104 : 105 106: 107 : 108 109 110 111 
SIC ACCEl ACCEL COMF PITCH ~;.W ROLL S/ C: 

I A B ACCEl WHEEL WHEEL WHEEL V: DIGITAL SUBCOM 
I : I I lEVEL I CMD I C[fI;) I CMD I 0-30: 1/ : 1/ : 1/ : II : /I : 1/ : 1/ : II I 

+-------+-------+-------+------ -+-------+-------+-------+-------+-------+-------+-------+-------+----~--+-------+-------+-------+ 
112 113 114 115 116: 117 : 118 119 120 : 121 : 122 123: 124 : 125 126 127 
SI C BUSS DMU : 

I V CAL ANALOG SUBCOM 2(64) FRAME PARITY: FRAME SYNC 
I : 27 / 29 I I 1/ : II : 1/ : .¥ : # : 1/ : iI : II I : : : : I 

+--~----+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

* INDIRECT ADGRESS REGISTER FRAME SYNC NORMAL HEX(FAF320)
.* INDIRECT ADDRESS REGISTER ~ FOR CON VOLVED HEX(9F8E) 

/I WORD GATE REQUIRED ~ONVOLVED HAS UNLY 16 BITS SYNC CODE 

MF MINOR FRAME 
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BIT RATE:40KB/SEC
+-------------------+ 
:AVERAGE SAMPLE TIME: 
+-------+-----~+----+ 

:~F :25.6 :MSEC: 
ASCl : 1.64 SEC: 
ASC2 : 1.64 SEC: 
AS C3 : . 82 S EC : 
DSC : 1.64 SEC: 

I ESC : 1.64 I SEC: 
+-------+------+----+ 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
o 1 2 3 4 : 5 6 7 6 9 10 11 12 13 14 15 : 

I 
I 

CAMERA ANALOG VrD~O DATA I 
I 

: *,; /I i. * II : ** II ::.jr: *# ::;: 'r tI : ;, :,. ~. II ::+: *1/ : * ¥ II ::9: *# : * ~ 1/ : ~ *1/ : ** ;( : ** II : * ¥ II : * .. /I't' lo;( 	 : 
+-------+-------+-------+-------+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 : 
I 
I 

CAMERA ANALOG ViDEO DATA I 
I 

: **1/ : **# : ¥ ;.l II : * *" /I : .f~ if * : ** Ii. : * ¥ it : * *II : **;, : * l(. II : .. * II : **II : .. *# : **1/ : .. * IIof' 11 	 : 
+-------+-------+-------+-------+--------+-------+-------+-------+------~+-------+-------+-------+-------+-------+-------+-------+ 

32 33 34 35 36 37 38 39 : 40 41 42 : 43 I 44 45 46 47 : 
I 
I 

CAMERA ANALOG VIDEO DATA 	 I 
I 

I .*11 : **11 : *"'11 : **11 : **# : HII : *"'/1 : **# : "*11 : **11 : **11 : **11 : HII : **11 : **11 : **11 : 
+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

48 	 : 49 50 51 52 53 54 55 : 56 57 58 59 60 61 62 63 
: CMDEX CMDEX FRAME 

ASCI : ASC2 ASC3 03C DATA cOUNT COUNT COUNT STATUS GROUP 
: 1/ : II I II I *11 : °' 11 : *11 : .. # : *11 : *# : *11 I II 1 I II 2 I I : : I 

+----~--+-------+-------+-------+-------+-------+-------+-------+-------i- -------+-------+-------+-------+-------+-------+-------+ 
64 : 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 : 

I 
I 

CAMERA ANALOG VIDEO DATA 	 I 

: **II ; * *1/ : If' * II : **Ii ::;. *1/ : ~ • /i ::+: -i' it :,. *1/ : * ~ /I : **II : .. ~ ~ : * * II : * * 1/ : **1/ : *• II : Jt.' *" : 
I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------~-------+-------+-------+-------+-------+-------+-------+ 
80 : 81 82 : 83 Cl4 : 85 86 87 : 88 89 90 91 : 92 93 94 : 95 : 

I 
I 

CAMERA ANALOG VIDEO DATA 	 I 
I 

: **# i **11 : **11 : **H : +*/.1 : .;.r*iI : :to +11 : **# : **# : *~II 1.*11 : .*/1 ~ **11 : **11 : **# : **# l 
+-------+-------+-------+-------+-------+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 : 
I 
I 

CAMERA ANALOG VIDEO DATA 	 I 
I 

: HII : * .. 11 : ,,*# : ... /1 : **;1 : hH : HII : *-*11 : **11 : **11 : **11 : **# : **11 : **11 : **# : **11 : 
+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+--------+ 

112 113 114 115 116 117 118 119 120 121 122 123: 124 : 125 126 127 
SIC FRAME PARITY : 

DSC I ESCl ES':2 CAMERA ST iHUS CODE WORD : FRAME SYNC 
• II I , /I , Ii (~*iI: .... * : ** : ** :.t;* : ** : >,1:* I : : : : I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
• INDIRECT ADDRESS REGISTER 1 
•• INDIRECT ADDRESS REGISTER 2 
II WORD GATE REQUIRED 
MF MINOR FRAME 
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BIT RATE=40KB/SEC
+-------------------+ 
:AVERAGE SAMPLE TIME: 
+-------+------+----+ 

MF :25.6 :MSEC: 
ASC1 : .41 SEC: 
ASC2: .41 SEC: 
ASC3 : . B2 SEC: 
DSC : .41 SEC: 
ESC : .82, SEC: 

+-------+------+----+ 
+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

o 1 : 2 3 : 4 : 5 : 6 7 : 8 : 9 10 11 12 13 14 : 15 
DMU: CAMERAl GYRO GYRO GYRO GYRO GYRO: GYRO 

FES DATA CAL: STA"{US lA lB 2A 28 3A: 38 
I */1 ; * : ¥ : If; : * : ~ : * I RAMP : # : I /I , I II I I II : I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
16 17 18 19 : 20 : 21 : 22 23 I 24 : 25 26 27 28 29 30 : 31 

DM~ CAMERA2 GYRO GYRO GYRO GYRO GYRO: GYRO 
FES DATA RAD STATUS 4A 4B 5A 5B 6A: 68 

I *11 : * : * : * : * ; * : * MON I d : II 	 I /I I II : II 	 I I I 

+-------+-------+------- -~-------+-------7--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
32 	 : 33 : 34 35 : 36 : 37 : 38 39 40 : 41 42 43 44 : 45 46 : 47 : 

PITCH CAMERA3 BUSS 8USS : 
FES DATA ERROR STATUS I V DIGITAL SUBCOM : 

: */1 : * :,. : >I< : '" : .' :,. ,C5S, II : , , 27 / 29 , II : /I : /I : /I : 
+-------+-------+-------~-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+---~---+-------+ 

48 : 49 : 50 51 : 52 : 53 : 54 55 56 : 57 : 58 I 59 : 60 61 62 : 63 
ROLL CAMERA4: CMDX : CMDX : FRAME 

FES DATA ERROR STATUS ICOUNT 1 ICOUNT 2: COUNT STATUS GROUP 
i *11 : * : * : * : * : * : * I CSS I /I : l /I : /I : I : : :

+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
64 : 65 : 66 67 : 68 : 69 70 71 : 72 73 : 74 75 : 76 : 77 78 : 79 : 

EXPERIMENT : 
FES DATA SU8COM-SYSl OBC 1 DATA : 

,.' :. : ~ : * : 4 : * : I , : # 64 I /I : /I : # : /I : /I ': II : /I :

+-------+-------+-------+-------+-------T-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
BO : 81 : 82 83 : 8 4 : 85 : 86 87 : 88 89 : 90 : 91 : 92 : 93 : 94 : 95 

EXPERIMENT 
FES DATA SUBCOM-SYS2 oac 2 DATA 

,~/I : ~ :.. : * : * : * : ,. , /I : n 64 ,/I : /I : /I : /I : /I I /I : /I ,
+-------+-------+-------+-------+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

56 	 : 97 : 98 99 100 101 102 103: 104 105 106: 107 108 109 110: 111 : 
: :ANALOG : 

FES DATA ANALOG SUBCOM 1 I ANALOG SU8COM 2 :SGBCOM31 
I ,/I : * : * : * : * : * : * /I : /I : II 64 : 11 : /I : /I : /I 64 : /I : /I 32 :I

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
112 113 114 115 116 117 118 119 120 121 122 123: 124 125 126 127 

BUSS FRAME PARITY 
FES / PAS DATA V CODE FRAME SYNC 

.*¥/I :** .: •• : * ,ljI: 1 * * :*+ :*¥ :** 1** :* 16: 10.30 ' 1 : I : : I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
* INDIRECT ADDRESS REGISTER 

. ,j INDIRECT ADDIIESS REGISTER ::! 

/I WORD GATE REQUIRED 

MF 1.11 NOR FRAME 
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BIT RATE=40KB!SEC 
+-------------------+ 
:AVERAGE SAMPLE TIME: 
+-------+------+----+ 

MF :25.6IMSEC: 

ASCI 1.64: SEC: 

ASC2 1.64 SEC: 

ASC3 .82 SEC: 

DSC .82 SEC: 


I ESC I 1 .~4 I SEC: 

+-------+------+----+ 

+-------+-------+-------+-------+-------T-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
o 1 2 3 4 : ::; 6 7 : 8 9 10 11 12 13 14 15 : 

I 
I 

OBC MEMOR Y DUMP (DIGITAL) I 

. *.# : ~* : * * : * * : ~ : ~ # ~ ~ :.* : * ~ : *~ # 1 ~* :.* : ** : * * N : ** : ** : * * l 
I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
: 16 17 18 19 20 : 21 22 : 23 24 25 26 27 : 2829 30 31 
I 

I 

I 
I OGC ME MORY DUMP (DIGITAL) 
: **# : *. I * * : ** : ¥ $ # : * * t ** : ~* : * *M : ** : ** : ** . : **# : ** : ** : ** 
+-------+-------+-------+-------+--_ ._ ---+-------+-------+-------+-------+-------+-------+-------+~------+-------+-------+-------+ 

32 33 34 35 36 : 37 38 39 : 40 41 42 43 : 44 45 46 47 : 
I 
I 

OBC MEMORY DUMP (DIGITAL) I 
I 

: **N : ** : ** : *~ : *+ # : ** * * : ~ * : **N : ** : ** : ** : **# : ** : ** : ** :+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
48 49 50 51 52 53 : 54 55 : 56 57 58 59 60 61 I 62 I 63 : 


CMDEX CMDEX FRAME . STATUS GROUP : 

ASCI ASC2 ASC3 05CDATA COUNT COUNT COUNT STATUS GROUP : 


I # : M,N I *M I *h I·' :., :. # : *# :., I NI, N 2 I I : , : : 


+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
64 65 66 67 68 I 69 70 71 72 73 74 75 : 76 77 78 79 : 

I 
I 

OBC MEMORY DUMP (DIGITAL) I 
I 

I *.# : ** : ** :.. : ~ * # : * * : ¥* ~.* : **H : ** : ** : ** : **# : ** : ** : ** :
+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

80 81 8 2 83 84 : 85 : 86 87 : 88 : 89 90 91 : 92 93 94 : 95 : 
I 

OBS MEMOR Y DUMP (DIGITAL) I 
I:. *~ ;** I ¥ * : ** : ~*d • • : ¥* : * * : **H : . * :.* : ** : ~~# : ** : * * l .. : 
I 

+-------+-------+-------+-------+--- ----".-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
96 97 98 99 100 101 10 2 103 104 105 100 107 108 109 110 111 : 

I 

OGC MEMORY DUr.1F' (DIGITAL) : 
I **# : ~* : ~* : ** : **# : ~* :.. : ** : ** # :.* l.. : ** : **# : ** : ** : ** : 

I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+----~--+-------+-------+-------+ 
112 113 114 115 116 117 11 8 119 120 121 122 123 124: 125 126 127 

DMU O~U BU SS DMU 27-29 DMU S!C FRAME FRAME: FRAME FRAME FRAME 
DSC DSC ESCI ESC2 CAL R ~ D VOLTS 2-5V VOLTS 2-5V SUSS PARTY PARTY: SYNC SYNC SYNC 

: N : 1/ I H' I iI I RAMP I MOM I 0- 3 0V I CAL2M I BUSS I CAL I I I IvORD I WORD: I : I 

+--~----+-------+-------+-.------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

* INDIRECT ADD RESS RE3ISTER 1
** INDIRECT ADDRESS REGISTER 2 
N WORD GATE REQGIRED 
MF MINOR FRAME 
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8IT RATE=40K8/SEC
+-------------------+ 
:AVERAGE SAMPLE TIME:

OSC FORMAT - 3B TRANSFER AND ~ISSION OR8IT 
+-------+------+--~-+SAME AS 'jA l'IITH FES2 DATA 
: MF : 25.6 :~SEC: 
: ASCI :204.8 :MSEC: 
: ASC2 :204.8 :MSEC: 
: ASC3 :204.8 :/.1StOC: 
I I I t 
I I I I 

+-------+---~--+----+ 

+-------+-------+--"-----+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
o 	 1 2 3 4 : 5 6 7 8 0 10 11 12 13 14 15 

ACCEL ACCEL PAS SMSS: SIC SIC, GYRO GYRO GYRO GYRO GYRO GYRO GYRO GYRO GYRO 
A B 1/2 S 5: BUSS BUSSV lA 18 2A 28 3A 38 4A 48 5A 

: : Ii , 1/ ,PULSE PULSE: I : 27/29 , #, II, , if , , II , ,Ii ,+_______ +_______ +_______ +_______ +_______ +_______ +----- __ +-------+-------y-------+-------T-------+-------+-------+-------+-------+ 
16 17 18 19 ::;;0 21 22 :;<3 : 24 : 25 : 26 : 27 : 28 : 29 30 31 

GYRO GYRO GYRO : PITCH ROLL 
58 6A 68 0: 0 ERROR ERROR ASCI 0 

, , II , , : , , , Ii : II : II : II : 1/ : Ii : II : Ii , ,
+-------+-------+-------+-------+---"----+---"----+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

32 33 34 35 35 37 38 39 40 41 42 43 44 45 46 47 
ACCEL ACCEL PAS ~~I~;S SIC SIC GYRO GYRO . GYRO GYRO GYRO GYRO GYRO GYRO GYRO 

A B i/2 S S BUS5 6USSV lA 18 2A 28 3A 38 4A 48 SA 
, .:11 ,# ,PULSE,PULSE, I ,27/29,# , ,II , ,# , ,1/ , ,Ii ,
+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

+-------+-------+-------+-------+-------+-------+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 


: 48 49 50 51 52 53 54 55 56 : 57 : 58 : 59 · 60 : 61 62 63 
: GYRO GYRO GYRO CMO CMO 
: 5B 6A 68 0 CTI CT2 FES 0 
: : # I I t I # I II I II ~ I : ; : : I r 

64 65 66 67 68 69 10 71 72 73 74 75 76 77 78 79 
ACCEL ACCEL PAS SMSS SIC SIC GYRO GYRO GYRO GYRO GYRO GYRO GYRO GYRO GYRO 

A 8 1/2 5 S BUSS 8USSV lA 18 2A 28 3A 38 4A 48 SA 
: ill ,# ,PULSE, PULSE, I ,27/29,# , :/1 , ,# , ,# : ,II , 
+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+----~--+-------+-------+-------+ 

80 81 82 83 :e'! 85 86 87 :88 189 . :9() " :91 :92 i93 :94 95 
GYRO GYRO GYRO : 

58 6A 6[3 i 0 ASC 3 ASC2 0 
: 1/, , I Ii III ,# :# :Ii :iI ill :11 i/l :11 , ,
+-------+-------+-------+-------+-7-----+---·----+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

96 97 98 99 100: 101 102: 103 104 105 106 107 108 109 110 111 
ACCEL ACCEL PAS SMSS SIC S/C: GYRO GYRO GYRO GYRO GYRO GYRO GYRO G~RO GYRO 

A B 1/2 5 5 BuSS BUSSV: lA lB 2A 2B 3A 38 4A 48 SA 
, : II , 1/ ,PULSE , PU~SE, 1 ,27/29: II , ,Ii , , "~ , ,II , , 1/ ,
+-------+-------+-------+-------+-------+-_._----+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 

112 113 : 114 115 116 117 118 119 120 121 122 123 124 125 126 127 
GYRO GYRO: GYRO ASC ASC 

58 6A: 68 3 3 0 NOT US ED 0 
: : Ii : I I Iii: # I I 1/ :: ::": I I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+--------+-------+-------+-------+-------+-------+-------+ 
APPROX=235 COUNTS 

'0"5 ARE SIMULATED USING DMC-30. 
/I ~ORD GATE REQUIRED 
MF MiNOR FRAME 

NOTE: '1"5 ARE SIMULATE:O USING SIC BUSS VOLTS 0-30V. 
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~-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+
1 0 1 2 : 3 : ~ : 5 : 6 7 : 0 9 10 11 12 13 14 I!;)
l ACC : ACC ­

FES A : B OBC 1 
: /I: : : : : : IJ : ~ : 1/ : -# : 1/ : II : /I II : I 

~-------T-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
16 17 18 19 20 : 21 22 : 23 : 24 : 25 : 26 27 28 : 29 30 : 31 

I 	 I 
I 	 I _ 

CAMI CAM2 GYR01 GYR02: GYRC3 : GYR04 GYR05 GYR06 
I Ii : . I II : I Ii : I II : : ),1 : : II : , II : I /I : I 

~-------+-------+-------+-------+-------+--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
32 33 34 35 36 3'/ : 38 : 39 : 40 i 41 : 42 43 : 44 : 45 : 46 : 47 


PITCH YAW ROLL PITCH YAW ROLL: 

RI Rl Rl R2 R2 R2: PAS 


I I I I I . I : II 	 : : : : : : : : : I*_______+-------+-------+-------+-------_r-_------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
48 49 50 51 52 53 54 55 56 57 58 59 60 : 61 : 62 : 63 

OUSS PAS SIC CMD CMD FRAME: STATUS 
ASC2 ASC3 uSC DSC Er~1 EM::! VOL T SUN I CT 1 CT2 COUNT: GROUPASCI 

0-30 	 : 
I /I : /I I /I I /I I Ii : II I -il 	 I I /I I I II I /I I : : : I

+-------+-------+-------+-------+-------'+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
64 	 : 65 : 66 : 67 : 68 : (;9 : 70 71 : 72 73 : 74 : 75 : 76 : 77 78 : 79 

ACC : ACC 
FES 2 A : B OBC 2 

I Ii: : : : : : : II : 1/ : II : 1/ : 1/ : 1/ : III I 	 I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
eo : 81 : 82 : 03 : 04 : 85 86 : 87 88 : 89 90 91 92 : 93 94 : 95 

I 
I 
I 	 GYR03 GYR04 GYR05 GYR06

CAF.13 CAM4 I GYR'" GYR02 
: 1/: : JI : : /I : I H : I II : I /I : I /I : : 1/ : I 

+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
96 97 98 99 100 101 : 102 103 104 105 106 107 108 109 110 111 

PITCH YAW ROLL CSSP CSSR COM: 
CMD CMD CMD ERROR ERROR ACCEL: PAS 2 

: I I I I I : /I : : : : : : : .: : I

+-------+-------+-------+-------+-------,--------+-------+-------+-------+-------+-------+-------+-------+-------+-------+-------+ 
112 113 114 115 l1G 117 118 119: 120 121 122 123 124 125 126 127 
ADD DMU 2,5 SIC: SMS 

TEST REM TEST TEST RAMP RAD CALIS VOLT: SUN SMS ANGLE BLOCK CODE SYNC 
I /I: I II I /I : I I I 27-29 : II I /I : I : I : : I 

+-------+-------+-------+-------+-------+-------+-------+--~----+-------+-------+-------+-------+-------+-------+-------+-------+ 

II WORD GATE REQUIRED 
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+-------------+----------+----------+--------- + 
:".UIW 60(2LS8): I'IORD 61 1 l'iORO 62 : ~IORD 63 : 
+-_._---------+----------+----------+----------+ 
:FRA~E COUNT lSPACECRAFT:SPACECR~FT:SPACECRAFT: 

00 1 CLOCK : CLOCK : CLOCK 1 
: 8 MSB'S lBITS 9-16 1 8 LSB'S 1 

+-------------+----------+----------+----------+ 
: FRM:iE COUNT : VAR1ABLE : IN;)IRECT 1EXECUTE 

01 lMEo'~ORY lADDRESS :ADDRESS 
I lREADOUT lREGISTER*.:READOUT I 

+-------------+----------+----------+----------+ 
:FRAME COUNT :STATUS ISTATUS :STATUS 
1 10 jREGISTER IREGISTER :REGISTER 1 

: :SI,S 1-8 IBIrS 9-16 :OlTS 17- 24: 
+-------------+----------+----------+----------+ 
IFRAME COUNT :VARIABLE IDMU STATUS1DMU STATUS: 

11 IrAEMORY IREGISTER lREGISTER : 
1 If<EADOUT IBIlS 1-8 IBITS 9-16 I 
+-------------+----------+----------+----------+ 

** 	 INDIRECT ADDRESS REGISTERS ARE 4 BITS EACH CONTAINED IN WORD 62 
AT FRAME COUNT 01. REGISTER 2 IN LEFT 4 BITS. 

SPACECRAFT CLOCK IS A 24 BIT REGISTER. EACH BIT IS WORTH 0.4088 SECONDS. 
MAXIMUM COUNT IS 79.536 DAYS 

THE EXECUTE ADDRESS REFERS 10 THE DATA MULTIPLEXER EXECUTION ADDRESS. THIS 
DATA WOULD BE USED TO CHECK VAM EXECUTION, FRAME LENGTH ERRORS, A~D PROPER 
TIME SHARING WITH OBC AND GROUND TELEMETRY. COMPLETE CYCLE EVERY 1024 MINOR 
FRAMES. 
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( 2 ) (] ) (8 ) ( 2 ) (4) 	 (4) (8) ( 1 ) (8) 
+------------+ "--------y-------+ +----------+----+----+-------+ +---------+-------+ 
:~~ORD60(2LS[j) :I-!ORD S2 :'A'ORD 6:3: :WRD60(2LSB:WORD 62 :WORD 63: IWRD60(LSB:WORD 61: 
I XXXXXXll : TD;'!~LJ : TOMU I IXXXXXXOl ITIA2 TIA1:EXUADD : : XXXXXXX1: TVAM I 
+------------+-------+-------+ +------_ .. --+-. - --+--- -+--- ----+ +---------+-------+ 

1 9 16 1 5 9 16 1 8 
MNEUMONIC BIT NO. FIJ~CTJOI~ 
TDrllU 1 NOT USED 

2 O=C? CLE TIM VA~. LOAD OBC VAM 

l=( YCL E OilC VA~. LOAD TI M VAM 


3 O ~ RFDUNDANT CLOCK 

l=[',,;,IN CLOCK 


4 O=ADDRESS SINGLE FORMAT 

I=AOORESS ALTER~AT FORMATS(NOT USED) 


(TCFMT) 5-i)* COW-UTER FORMAT O=DIRECT 2=OBC VAM 

l=NOP 3=ROM 


(TFORMAT) 7 TEL~~ i TRY FOR~A!(DERIVED 'lA' ETC) O=VAM 1=ROM 

8-9* TELEMETRY DATA SELECTED O=lA 2=IB 


1=2A 3=2B 

(TBITRATE) 10 O=~LOCK CODE (DERIVED 'l.25KB' ETC) 


I=CONVGLUTIONAL(CODED) 

11-13~ MULTIFLEX RATIO 	 O=ALL TLM 4= 8: 1 

1=1: 1 5=16: 1 
2 =2: 1 6=32: 1 
3=4:1 

14-16* TRANSFER RATIO 	 0=80 KB 3=10 KB 
1=40 KB 4= 5 KB 
2=20 KB 5=2.5KB 

TIA#2 1-4* iNDIR~CT ADDRESS REGISTER 2 

TlAlll 5-8" INDIR~CT AOO~ESS REGISTER 1 

[XU.AOD 9-16. EXECUTION AODKESS uROUND TELEMETRY. ARRAY BY 128 

COMADD EXECUTION ADDRESS OBC TELEMETRY. ARRAY BY 128 


REQUIRES 4 MAJOR (1024 MINOR) FRAMES TO COMPLETE. 
TVAM 	 1-8 WORD 60~OOOCOOOI VAM WORD 0 ARRAY BY 128 


WORD 60=00000011 VAM WORD 127 

WOkD .60=00000101 VAM WORD 126 


WORD 60=11111111 VAM ,'lORD
* LEAST SIGNIfICANT 	 UIT. 

+-------------------- - ----------------------------+-----------~--~----------------------------------+ 

'56118 DATSYSI DArA SYSTnli ON / OFF AMC-O ASCI : 
SB'19 DATSYS2 DATA SYST~~ 2 ON / OFF hMC-B ASC2 I 
S8Ml VAMPAR VAM PARITY AMC-14 ASC3 : 
AMC-3 DMURAD DMU RAOIA1!ON MONITOR AMC-2 ATEST TEST IMPUT : 
AMC-5 CMUCAL eMU A! D CO~V CAL(RAMP) A5CI-8 DATA SYSTEM 2.5V CAL : 
AMC-7 D~U~ DMU A/ D CONV RE~AINOER ASCI-25 DATA SYSTEM TEMP : 
AMC-9 CAL2P5 DMU 2.5V CAL ASCI-31 MiSSION ADAPT MODULE TEMP : 
AMC-13 CAL2M DMU 2.5V CAL AT 2 MEG , ASCI-9 SIGNAL GROUND : 

+-------------------------------------------------+-------------------------------------------------+ 
COMMAND DECODER : 
SBII13 CDATAI DEC DATA PRESENT1=DP 1 581:21 CMDEC2 DEC 2 ON/OFF l=ON 
SBil14 CADDI DEC NOT ;, OGRESS 1=NA I ASC1-0 DEC 1 +10V 
501115 CPARI DEC NOT ~ARITY I=NP I ASC1-l DEC 1 -10V 
SBII16 COATA2 DEC 2 D~TA ~RESENT1=DP I ASCl-16 DEC 111 / 2 TEMP 
SBM17 CAOD2 DEC 2 NOT ADDRESS I~NA I ASCl-35 DEC :2 +10V 
SBII18 CPAR2 DEC 2 NOT P~RITY I=DP I ASC2-63 DEC 2 -10V 
SBI:20 U,;CECI DEC ION/ OFF 1=ON : 
DMC-O CTRI 010 erR I~'J 1 I DMC-i4 CTR2 CMD CTR NO 2 

+-------------------------------------------------+-------------------------------------------------+ 
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(2 ) ( 2'1 )
+--------------+-------------+ 
: WORD60(2LSB) i STA TU S BITS : 

: XXXXXX10: : 

+--------------+-------------+ 

1 24 

MNE!VoJNIC BIT NO. FUN ::: T I 01. STATUS 

VA/,~PAR VARIABLE ADDRESS MEMORy PARITY pERROR 

SEPSWI 2 3RD STAGE SEPARATION 5W.NO.l 1 =5EPARA TED 

SEPS'lJ2 3 3RD STAGE SEPARATION SW.NO.2 1 =SEPARA TED 

SADI 4 SOLAR ARRAY NO.1 DEPLOYED O=DEPLOYED,I=FOLDED 

SAD2 5 SOLAR ARRAY NO.2 DEPLOYED O=DEPLOYED,I=FOLDED 

SSOPEN 5 51 5UNSHUTTER OPEN 6=0,7=0 
SSCLOS 7 51 SLNSHUTTER CLOSE 6= 1.7= 1 

6-7 SLEW 6=1,7=0(SUNSHTR) 
BAD 6=0,7=1 

DATSYSI 8 DATA SYSTEM NO.1 uN/OFF l=ON 

SBPAI 9 S-BAND pvJR. AMP ON/OFF l=ON 

SBPA2 10 S-BAND PWR.AMP 2 ON / OFF l=ON 

SBPA3 1 1 S-B AN D PWR.AMP 3 ON / OFF l=ON 

SBPA4 12 S-BAMD PWR . AMP 4 ON / OFF l=ON 

CDATAI 13 COMMAND DECODER 1 DATA PRESENT 1 = DP 

CADDI 14 COMMAND DECODER NOT ADDRESS l=NA 

CPARI 15 COMMAND DECODER NOT PARITY I=NP 

CDAT .fl2 16 COMMAND DECODER 2 DATA PRESENT I=DP 

CADD2 17 COMM AN D DECODER 2 NOT ADDRESS l=NA 

CPAR2 18 COMMAN D DECODER 2 NOT PARITY l=NP 

DATSYS2 19 DATA SYSTEM NO.2 ON / OFF 1 =Ol~ 

CMDECI 20 COMiMND DECODER ON / OFF l=ON 

CMDEC2 21 COMMAND DECODER 2 ON/OFF l=ON 

EVDl 22 ENGINE VALVE DRIVER ON / OFF l=ON 

EVD2 23 ENGINE VALVE DRIVER 2 ON / OFF I=ON 

24 SPARE 
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CHANNE L MNU1-JiJIC FU~;C T IOt~ WD.GATE 
o 
1 

A5UBI 
SCI 

SU e; 
SIC 

:::O!{; NO , 1 (64) 
SWITCHED LOAD CURRENT 

YES 
NO 

2 ATEST TEST INPUT YES 
3 
4 

DMURAD 
SPECVl 

DMU RADIATION MO~rTOR 
SPECTROGRAPH CAMERA liO. 1 

NO 
YES 

VIDEO(LONG WAVE LENGTH 

5 DMUCAL 
PRIriic.:) 
D~~-A!D CONVERTER CAL. NO 

6 SPECV3 
(RA~iP ) 
SPECTROGRAPH CAMERA NO.3 YES 
VIDEO(SHORT WAVE LENGTH 

7 DMUR 
PR[r,lE) 
eMU AID CONVERSION NO 
REMAWDER 

8 
9 
10 

ASUB2 
CAL2P5 
SPECV2 

sua COM NO.2(G4) 
DATAPLc XER 2.bV CAL 
SPECTROGRAPrl CAM[RA NO . 2 

YES 
NO 
YES 

VIDEOILONG WAVE LENGTH 

1 1 SC28V 
RECUtW~.NT ) 
SIC +L8V BUS VOLlAGE NO 
(0 TO 30V) 

12 SPECV4 SPEcrROGRAPH CAMERA NO.4 YES 
VIOEO(SHORT WAVE LENGTH 

13 CAL2M 
REDUNDANT) 
DATAPLEXER 2.5V CAL AT NO 
2 MEG 

14 
15 
16 

ASUB3 
PITCHU,I 
SCBUS 

SUOCOM NO.3 (32) 
PIlCH WHEEL CMD.(CSM) 
SiC +28V BUS VOLTAGE 

YES 
NO 
NO 

17 
',8 
19 

yAVJCM 
ACCELA 
TRRAT1 

(27 TO 29V) 
YAW WrlEEL CMD. (C&M) 
ACCELEROMETER A 
ROLL RATE 1 

NO 
NO* 
NO 

20 
21 

TPR)l,T 1 
TV RA T 1 

P! TCH RATE 
YAW RATE 1 

1 NO 
NO 

22 EIViUXl EXPERIMENT ANALOG ~UX YES 
23 
24 

CSSPE 
TRRAT2 

CS5 PITCH 
ROLL RATE 

ERROR 
2 

(C&M) NO 
NO 

25 
26 

ROLLCi'A 
ACCElVL 

ROLL \'J!iEEL CMD. (CeM) 
CO~PENSATED ACCEi,ERATION 

NO 
NO 

LE lit: L 

27 TPRAT2 PIlCH RATE 2 NO 
28 ACCELtJ ACCELEROMETER B NO* 
29 TVRAT2 YAw RATE 2 NO 
30 EMUX2 EXFERl~ENT ANALOG MUX 2 YES 
31 CSSRE CSS ROLL ERROR (CaM) NO 

$ IN OBC FORMAT-WORD GATE IS SENT TO IRA (INTERROGATE PULSE) 
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CHAN FUNCT lOt, CHAN FUNCTION 

BATTERY 112 DISCHARGE CURRENTo CMD DECODER ill ·,10V 32 

1 CMD DECODER #1 -10V 33 
 BATTERY 112 3RD ELECTRODE VOLTS 

+28V BUSS VOLTAGE (27-29V)2 S-BAND XMTR #1 +16V 34 

3 S-BAND XMTR '2 +16V 35 
 CMD DECODER *2 +10V. 

ESSENTIAL LOAD CURRENT4 VHF SYS iiI +12V 36 

5 VHF SYS 112 +12 37 
 DUMP #2 CURRENT 

DUMP #1 CURRENT 
SOLAR ARRAY 111 CURRENT

o VHF REC 111 ACC 38 

7 VHF REC 112 AGe 39 

8 DATA SYSTEM 2.5V CALIBRATE 40 
 SOLAR ARRAY 112 CURRENT 

8~*SOLAR ARRAY TEMP(COMUTATED)9 SIGNAL GROUND 41 
10 BATTERy 111 VOLTAGE 42 HYDRAZINf. PRESSURE TANKS C & G 
1 1 5ATTERY iiI CHARGE CURRENT <13 HYDRAZINE PRESSURE TANKS B & F 
12 BATTERY 111 DISCHARGE CURRENT 44 HYDRAZINE PRESSURE TANKS 0 & H 
13 BATTERY 111 3RD ELECTRODE VOLTS 45 HYDRAZINE CAT BED #1 TEMP 

46 HYDRAZINE CAT BED #2 TEMP14 BATTERY 112 VOLT~GE 


15 BATTERY 112 CHARGE CURRENT 
 47 HYDRAZ!NE CAT BED #3 TEMP 
16 .*CMD DECODER #1/2 TEMP 48 HYDRAZINE CAT OED #4 TEMP 
17 S-BAND XMTR #1 l EMP 49 H~DRAZINE CAT BED 115 TEMP 
18 S-BAND XMTR ~2 TEMP 50 HYDRAZiNE CAT 8ED 116 TEMP 
19 •• IRA COMMON ELECTRONICS TEMP 51 HYDRAZINE CAT BED '7 TEMP 
20 •• E/V DRIVER #1/2 TEMP 52 HYDRAZINE CAT BED #8 TEMP 
21 PO~ER MODULE 111 TEMP 53 HYDRAZINE CAT BED 119 TEMP 
22 POWER MODULE 112 TEMP 54 HYDRAZINE CAT BED #10 TEMP 

55 HYDRAZINE CAT BED #11 TEMP23 VHF XMT R 111 TEMP 
56 HYDRAZINE CAT BED 1112 TEMP24 VHf XMTR 112 TEMP 
57 FINE SUN SENSOR NO 1 ATA25 DATA SYSTEM TEMP 

26 .wOBC CONVERTER #1/2 TEMP 58 WDA PS #1 +5V 
27 **OBC PROCESSOR 111/2 TEMP 59 FINE SUN SENSOR #1 +5V 
28 ••OBC MEMORY .0/2 TEMP 60 FINE SUN SENSOR #2 +5V 

BATTERY .1 61 51 CAL PSIII HV CURRENT MONITOR29 TEMP 
FOCUS MECH.pOSITION -(EXTEND) 30 BATTERY 112 TEt,lP 62 


31 MISS!O~ ADAPTER TEMP
.MGDULE 63 FOCUS MECH.pOSITION +(RETRACT) 

.*=M~M/FFF 
ftNM=READOUT FROM DATA SYSTEM ~I 
FFF=READOUT FROM DATA SYSTEM J2.*. SOLAR ARRAY TEMPERATURES ARE SGB COMUTATED AND STORED IN TSA(l)-TSA(a). 

ORDER MARKED BY GND FOLLOWED C-30V BUS VOLTS THEN & SOLAR ARRAY TEMPS. 
ALL OTHER ASCI TELEMETRY IS ~VAILABLE TO CCIL AS AS1CHXX WHERE XX=CHANNEL . 
ALL OTHER ASC1 TELEMETRY IS AVAILABLE TO PCL AS ASUB1(XX) OR AS1C(XX). 
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5 

10 

15 

20 

25 

30 

CHAN fUNCTIONCHAN FUNCTIOti 

';'1(1V 32 *~YAW DRIVFR/REDU DRIVER TEMP0 WDA P.S. 111 
1 FLUX PARTICLE HONITOR 33 *~P!TCH / ROLL DRIVER PHASE A 
2 SI C,U ?S ..,.Lt ;V CURRi:lllr'IONITOR 34 *-YAW/RED DRIVER PHASE A 

Ii 1 CONVER ·I ER 35 CEA PITCH WHEEL CMD-l3 OI3C 
/12 +5V :;6 CEA PITCH WHEEL CMD-24 viDA P. S. 

37 CEA YAW WHEEL CMD-lMJA P.S. #2 +IOV 
6 *>d.. DA ?S. 111/2 TEfllP 38 CEA YAW WHEEL CMD-2 
7 PITChWYEEL DRIV~RMOTG~ VOLTAGE 39 CEA ROLL WHEEL CMD-1 
8 YAW WH~EL DRIVER-MOrO~ VOL1AGE 40 CEA ROLL WHEEL CMD-2 
9 ROLL WrlEEL DRIVERMOTOR VOLTAGE 41 CEA R~DUNDANT WHEEL CMD-l 

REDU WHEEL D~IVERMOTOR VOLTAGE 42 CEA REDUNDANT WHEEL CMD-2 
1 1 PITCH WHEEL CRIVER-TACH 43 GYRO /11 MOTOR CURRENT 
12 YAW WHEEL DRIVER-TACH 44 GYRO 111 TEMP 
13 ROLL WHEEL DRIVER-TACH 45 GYRO ~2 MOTOR CURRENT 
14 REDU I~HEEL DRIVf:R-TACii 46 GYRO /12 TEMP 

¥*PITCH/ROLL DRIVER lEMP 47 GYk~ 113 MOTOR CURRENT 
16 **HYDRAZINE TANK B/r ANK H TEMP 48 GYRO #3 TEMP 
17 **HYDRAZINE T~NK G/l~Nh C TEMP 49 GYRO /14 MOTOR CURRENT 
18 **HYCRAZINE TAN K D/ TANK F TEMP 50 GYRO 114 TEMP 
19 HYDRAZINE -Z TEMPLINE 51 GYRO #5 MOTOR CURRENT 

**HYDR LTE 6 VA / LTE 4 VA TEMP 52 GYRO 115 TEMP 
21 HYDRAZ[NE +Z LINE TEMP 53 GYRO 116 MOTOR CURRENT 
22 'HHYDR LTE 10 VA/LYE 12VA TErAP 54 GYRO 116 TEMP 
23 **HYDR LV 1&3/2&6 MOUNT TEMP 55 OBC 112 CONVERTER 
24 **HYDR D SECT LN / F&D VA 3 TEM? 56 EEA CONVERTER iiI +12V 

**HYCR LTE 7 VA/LTE 3 VA TEMP 57 EEA CONVERTER iiI +5V 
26 **HYDR HTE 2 VA/HTE 8 VA TEMP 58 EEA CONVERTER 112 +12 
27 **HYDR LTE 1 VA/L TE 9 VA. TEMP 59 EEA CONVERTER 112 +5V 
28 **HYDR +Y REM / -Y REM TEMP 60 **EEA CONVERTER 111/2 +15V 
29 •• HYDR -Y REM / +Y REM STRUTTEMP 61 **EEA CONVERTER #1/2 -15V 

IRA SENSOR TEMP 62 **EEA CONVERTER 111/2 +8v 
31 **EEA CONVERTtR Iil/2 TEMP 63 CMD.DECODER #2 -10V 

* * =!v1.1M/ FF F 
tt.'AM=RiADOUT FROM DATA SYSTEfA NO.1 
FFF=READOUT FROM DATA SYSTEM NO.2 

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). 
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5 

10 

15 

20 

25 

30 

o I :~ A P1TCII r{ATE NO . 1 
1 IhA P~T ~ H RATE NO . 2 
2 I kA y~~ ~ATE NO.1 
3 I RA YAW R~ TE NO.2 
4 IRA ROll RATE NO.1 

I' 6 
7 
8 
9 

1 1 
12 
13 
14 

16 
17 
18 
19 

21 
22 
23 
24 

26 
27 
28 
29 

31 
*"MMM/ FFF 

MMM;READOUT 
fF:==HEADOUT 

ALL ASC3 TELEMETRY 

All ASC3 TELEMETRY 


IR A RCL l RATE NO.2 

GYR O t;O. 1 RATE 

GYRO tJO.2 RATE 

GYRO ~,O.3 f~ATE 


GYF:O :',0. 4 RATE 

GYRO NO.S RATE 

GYRO NO,6 RATE 

S-UAND POWER A~P.TEMP. 


FINE SUN SEN SOR NO 2 AlA 

FINE EhROR SENSOR NO.1 TEMP. 

F!NE ERROR SENSOR NU.2 TEMP. 


~~FITCH ~HEEL/nOLl ~HEEl TEMP. 

.~Y~W WH~EL/RED WHEel TEMP. 

**FINE SUN SENSOR l / SPIN MODE SUN SENSOR TEMP. 


APOGEE BOOST MOTOR TEMP, 
51 SE CONDARY MIRROR TE~P .-MIRROR 
SI SECONUARY MIRROR TEMP.-FOCUS DRIVE 
SI PR1MA~Y MIRROR -lOCATION 1 TEMP.+Y 
SI PRIMARY MIRROR -LOCATION 2 TEMP.-Y 

•• TElESCOPE TUGE -STA.133,+Z / -Z AXIS TEMP. 
** TELESCOPE TUBE -STA.92,+Z/-Z AXiS TEMP. 

PAS SENSOR 1 TEMP. 
PAS SENSOR 2 TEMP. 

$.TEMP.CAMERA DEC K (NEAR lONGWAVE PRIME / NEAR lONGWAVE RED) 
*¥TEMP.CAMERA DECK (NEAR SHORTWAVE PRIME /~EAR SHORTWAVE RED) 
*.TEMP,CAM~RA DECK (NEAR FES I/TEMP ACQUISITION DECK) 
* ~ SPECTROGRAPH COVER TEMP AT STRONG RING +Z/-Z 

FROM DATA SYSTEM NO,1 
FRO,\1 DATA SYSTEM ~:0.2 

IS KNOWN TO CCIl AS AS3CH XX WhERE XX=CHANNEL. 

IS KNOWN TO pel AS ASUB3(XX) OR AS3C(XX). 
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C~IAN FUNCT lOtICHAN Fur~CT ION 
32 	 CAMERA NO.3 LINE STATUS0 CAr~ERA tW.l UVC EHT S TA TUS 

1 ':::Ar.~ERA NO.1 SEC HI T ~ T.Il. TUS 33 CAr,'!ERA NO.3 FRAME STATUS 
34 CAMERA NO.3 Fecus STATUS2 CAIIIERA NO.1 G-4 ST ,l;TLi.'; 

3 CAMERA NO.1 TARGET C1AS STATUS 35 CAMERA NO.3 G-2 STATUS 
STA,iJ5 36 CAMERA NO.3 G-3 STATUS4 	 CAMERA NO.1 G-l 

37 	 CAMERA NO.3 X-ALUGNMENT STATUS5 	 CAr.1ERA NO.1 HEATER CURRENT STATUS 
CAMERA 	 NO.3 Y-ALUGNMENT STATUS6 	 CAMERA NO.1 LII~E STATUS 38 

39 	 CAMERA NO.4 UVC EHT STATUS7 	 CAMERA NO . 1 FRAME STATUS 
40 	 CAMERA NO.4 SEC EHT STATUS8 	 CM,IERA NO.1 FOCUS srATUS 
41 	 CAMERA NO.4 G-4 STATUS9 	 CAMERA NO.1 G-2 STATuS 
42 	 CAMERA NO.4 TARGET BIAS STATUS10 	 CAMERA NO.1 G-3 SHTUS 

11 	 CAMERA NO.1 X-ALIGNMENT STATUS 43 	 CAMERA NO.4 G-l STATUS 
CAMERA NO.4 HEATER CURRENT STATUS12 CAMERA NO.1 Y-ALIGNMENT STATUS 44 

13 CAMERA NO.2 :.JVC EHT STATUS 45 CAMERA NO.4 LINE STATUS 
46 	 CAMERA NO.4 FRAME STATUS14 CAMERA NO.2 SEC EHT STATUS 

15 CAMERA NO.2 G-4 ST,\ TUS 47 CAMERA NO.4 FOCUS STATUS 
16 CAMERA NO.2 TARGET DI~S STATUS 48 CArv:ERA NO.4 G-2 STATUS 

49 CAMERA NO.4 G-3 STATUS17 	 CAMERA NO.2 G-l 5T,\TU5 
CAMERA 	 NO.4 X-ALIGNMENT STATUS18 	 CAMERA NO.2 HEArER CL';<KENI STATUS 50 

51 	 CAMERA NO.~ Y-ALIGNMENT STATUS19 	 CAMERA NO.2 LINE STATUS. 
52 	 LWP DEFLN COIL TEMP20 	 CAMERA NO.2 FRAME STATUS 
53 	 LWP HEAD AMP/SEC EHT TEMP21 	 CAMERA NO.2 FOCUS ST~TUS 
54 . 	 LWP FRAME DAC/LINE DAC TEMP22 	 CAMERA NO.2 G-2 STATUS 
55 	 LWR DEFLN COIL TEMP23 	 CAMERA NO.2 G-3 STATUS 

LWR HEAD AMP/SEC EHT TEMP24 	 CAMERA NO.2 X-ALIGNMENT STATUS 56 
57 	 LWR FRAME DAC/LINE DAC TEMP25 	 CAMERA NO.2 Y-ALIGNMENT STATUS 
58 	 SWP OEFLN COIL TEMP26 	 CA~ERA NO.3 UVC EHT STATUS 
59 	 SWP HEAD AMP/SEC EHT TEMP27 	 CAMERA NO.3 SEC EHT STATUS 
60 	 SWP FRAME DAC/LINE DAC TEMP28 	 CAMERA NO.3 G-4 STATUS 
61 	 SWR DEFLN COIL TEMP29 	 CAMERA NO.3 TARGET BIAS 

SWR HEAD AMP/SEC EHT TEMP30 	 CAMERA NO.3 G-l STATUS 62 
63 	 SWR FRAME DAC/LINE DAC TEMP31 	 CAMERA NO.3 HEATER CURRENT STATUS 

CAMERA 	 NO.l;I.ONG I-JAVELENG,H ?RIME 
CAMERA 	 NO.2;LONG WAVELENGTH REDUNDANT 
CAMERA 	 NO.3;SHORT \·J,l.VELENGTri PidME 
CAMERA 	 NO.4=SHORT WAvELENGTH REDUNDANT 

NOTE: 	 THIS PAGE DOCuMENTS ESCi AND ESC2. THE THERMISTERS ON CHANNELS 52-63 

ARE DIFFERENr IN EACH ESC.(ESCI/ESC2) 


ALL ESC TELEMETRY IS KNOWN TO ceIL AS ESYCHXX WHERE Y=SUBCOM#,XX=CHANNEL. 

ALL ESc TELEMETRY IS KNOWN TO PCL AS EMUXY(XX) OR EMUXYC(XX). 
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GATEN MNEMONIC 1- UcJ(:: TIO~I BITS/W.G. 
0 CTRI COIV:NiAI/C EHCJ1 10;,/ COUI~T ER NO. 1 8 

1 PASPI * .. PAS 1; 0 . 1/2 3liN PULSE 8 
2 DTEST TeS"! I I~ PUT 8 
3 FESDI FINE ERROR S~NSOR 1. 56 
4 CAMSI SPEC1RCGkAPH CAMC:RA NO.1 POSITION 56 

AND ST~TUS (LONG WAVE LENG1H PRIME) 
5 SMSP SPIN ~ODE SUN SENSOR - SUN PULSE 8 
6 CAMS3 SPECTROGRAPH CAMERA NO.3 POSITION 56 

AND STATUS (SHORT WAVE LENGTH pRIME) 
7 PASDI PAS NO. 1 DATA 80 
8 DIG3 SPARE 8 
9 PASD2 PAS ~~O . 2 DATA 80 
1'() CAMS2 SPECTRUCRAPH CAMERA NO.2 POSITION 56 

AND SihTUS (LONG WAVE LEN: REDUNDANT) 
1 1 SMSSEA SPIN ~ODE SUN SENSOR ELEVPTION ANGLE 16 
12 CA:v.S4 SPECTPUC~ .\PH CAMi:RA NO.4 POSI1ION 56 

AND ST;:,TUS(S :~Qin WAVE LEN. REDUNDANT) 
13 FESD2 FINE ERROR SENSOR 2. 56 
14 CTf(2 COMMAND EXECUTIO~ COUNTER ~O. 2 8 
15 GYROI GyRO j.JO . 1 16 
16 OBCl OBC NO. 1 DATA 8 
17 OBCMDI OBC NO. 1 MEII:ORY DUMP 32 
1 B DIG18 SPARE 8 
19 DSUB DIGITAL SUBCCM 8 
20 GYR03 GYRO NO. 3 DATA 16 
21 D!G21 SPARE 8 
22 D!G22 SPARE 8 
23 GYR05 GYRO NO. 5 DATA 16 
24 DIG24 SPARE 8 
25 GBC2 OBC NO. 2 DATA 8 
26 OBCMD2 OBC NO. :2 ME II ,ORY DUMP 32 
27 GYR02 GYRO NO. 2 DATA 16 
28 DIG2B SPARE 8 
29 GYR04 GYRO NO. 4 DATA 16 
30 DIG30 SPARE 8 
31 GYR06 GYRO NO. o DATA 16 

• * 	 ~'I.IM/ F F F 
MMM - ~EADOUT fROM DATA SYSTEM NO. 1 
FFF - READOUT FROM DATA SYSTEM NO. 2 
\~.G. WORD GATE 
I.A. = INDIRECT ADDRESS 
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CHANNEL MNEUMONIC FUt; CTION BrTS SySTEM 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
~ 1 
12 
13 
14 
15 
16 

1RAOATHt 
I RAJA TN 2 
FSS!JATlll 
FSSDAT#2 
EVI 
EV2 
TRWi\10DIII 
TRI~ i\10DII2 

TC(.1 
CPUPI'lRlll 
CPUPWRil2 
HYDHTR 
P~JRSTAI/l 

P~JRSTA;i2 

FESSPill 
FESSPI/2 
MECHDATA 

IRA STATUS NG t 32 
I Hh STATUS NC 2 32 
FINE SUN SE ~ S 0 R 1 DATA 32 
FINE SUN SENS OR 2 DATA 32 
CEA-HyO RAZI"E EV CMD STA1US 1 24 
CE~-HYD R AZINE EV CMD STATUS 2 24 
CEA-WHEEL ~OD[ STATUS 1 8 
CEA-WHEEL MODE STATUS 2 8 
CEA-COMPEN SATION & MIXING STATUS 8 
CPu lON / OFF 8 
.:; i"U 2 ON/OF;= 8 
HYDRAZINE-HEATER / TM RELAY STATUS 8 
S1A US 1 8 
STA US 2 8 
FES 1 STAR PR~SENCE FLAG 8 
FES 2 STAR PRESENCE FLAG 8 
EEA MECHANI SM ELECTRONICS STATUS24 

ACS 
ACS 
ACS 
ACS 
ACS 
ACS 
ACS 
ACS 
ACS 
OBC 
OBC 
ACS 
pWR 
pvJR 
SI 
SI 
SI 

17 
18 
19 
2C 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

EU.OVL 
OBCUBlil 
OBCLBI/l 
OBCUBil2 
OBC LBi12 
ABMARM 
PYROARM 
C28Vlll 
C28Vtl2 
C28Vh3 
C28v II 4 
PA SP\~RN 1 
PASP\~Ril2 

TLAMPlll 
TLAM PIi' 2 

E~A LOW VOL1AGE OVERLOAD FLAG 
~PPER BUS CON VERTER ION/ OFF 
LOWER BUS CON VERTER ION/ OFF 
UPPER BUS CON VERTER 2 ON/ OFF 
LO WER BUS CONVERTER 2 ON/ OFF 
APOGEE BOOST MOTOR ARM RELAY 
SOLAR ARRAY / Sl COVER ARM RELAY 
L~iP CAM 1 +28V ON / OFF 
LWR CAM 2 +28V ON / OFF 
SWP CAM 3 +28V ON / OFF 
SWR CAM 4 +28V OM / OFF 
PAS 1 ON / OFF 
PAS 2 ON / OFF 
CAl. PS 1 TUNGSTEN LAMPS ON/OFF 
CAL PS 2 TUNGSTEN LAMPS ON/OFF 

B 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

Sl 
OBC 
OBC 
OBC 
OBC 
pYRO 
pYRO 
SI 
SI 
SI 
SI 
pAS 
pAS 
SI 
SI 
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/I 

+---------y---------+---------+---------+---------+---------+---------+--------+
:0 :1 :2 :3 :4 :5 :6 :7 
I 

I 

I 1. R. A. STATUS NO. 2 

: II ::/I : : : : 
I 

1. R· A. STATUS NO. 

+---------+-_.-------+---------+---------+---------+---------+---------+--------+ 
:8 :9 :10 :11 112 :13 114 115 

I 

I 
I I 

FINt:: SUN SENSOR N:J. 1 DATA FINE SUN SENSOR NO. 2 DATA I 
I 

: II : : : : JI: :: 
+---------+---------+---------+---------+---------+---------+---------+--------+ 
:16 :17 :18 :19 :20 :21. :22 :23 : 


: WHEEL : WHEEL: 

HAPS r:.;V WO. NO. HAPS E/V CMO. NO.2:' MODE 1: MODE 2: 


:": : #I : : : /I : /I : 

+---------+---------+---------+---------+---------+---~-----+---------+--------+ 
:24 :25 :26 :2~' :28 :29 :30 :31 : 

C & M: CPU 1 i CPU 2: HAPS : PWR : PWR : FES 1 : FES 2 : 
STATUS: Ot,/OFf : ON/OFF : HTR : STATUS : STATUS : STAR : STAR : 

:' :N :M :M STATUS:, 1 :' 2 :'PRESENT :'PRESENT: 
+---------+--------.-+---------+---------+-------~-+---------+---------+--------+ 
:32 :33 :34 :35 :36 :37 :38 :39 : 

E. E. A. MECH . ELECT. E. E . A. : OBC 1 OBC 1 : OBC 2 OBC 2 : 
STATUS CONV : UB LB: UB LB 

: II: : II OVLD : II RELAYS : II RELAYS :' RELAYS :' RELAYS: 
+---------+---------+---------+---------+---------+---------+--_._-----+--------+ 
:40 :41 :42 :43 :44 :45 :46 :47 : 

ABM PYRO CAM 1 CAM 2 CAM 3 CAM 4 PAS 1 PAS 2 I 
ARM ARM ON/OFF ON/OFF ON/OFF ON/OFF: ON/OFF ON/OFF: 

:' iN ill :2 :M :11 :. ill : 
+---------+---------+---------+---------+---------+---------+---------+--------+ 
148 ! 49 150 : 51 : 52 : 53 : 54 : 55 

SI TUNG: 51 TUNG: : FINE SUN SENSOR 
LAMP: LAW": FINE SL;N SENSOR NO. DATA : NO.2 DATA 

:' ON/OFF iii ON/OfF 1# : : : :11 I ,
+---------+---------+---------+---------+---------+---------+---------+--------+ 
:56 i~7 :58 :59 :SO :61' :62 :63 

FINE SUN SENSOR : 
NO . 2 DATA HAPS E/V CMD. NO. : HAPS E/V CliO. NO. 2 

I : ~ II ~ : : II : : t 

+---------+-------_.-+---------+---------+---------+---------+---------+--------+ 
v!ORD GATE 
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DSC-12 [; 11 

PI'JRSH# 1 1-8 
(PS3E)1) 1 
(PSJ'J8US) 2 
(PSOVCD) 3 
(PSIJBATlll) 4 
(FSTCHGIII) 5 
(PSDCHGI! 1) f, 
(PS9AT,'I1) 7 

(PSBCON'/I ) 8 

DSC-13 BIT 

P\~ R ST An 1-8 
(PSALRSIG) 1 
(PS3EV2) 2 
(PSALR ST) 3 
(PSUBATII2) 4 
(PSTCHG ,'!::') 5 
{FS8CHGIt2) 6 
(PS,3ATII2) 7 

(PSS:ONII2 ) 8 

Ar"C- 1 SC I 

AMC-ll SC28V 

AMC-16 SCBUS 

ASCl-9 
ASC1-10 
ASCI-II 
ASCl-12 
ASCl-13 
ASCi - 14 
ASCl-15 
ASC1-21 
ASCl-22 
ASCl-29 
ASC1-30 
ASC1-32 
ASC l-33 
ASCl-34 
ASCl-3S 
ASCl-37 
ASCl-38 
ASCl-39 
ASCl-40 
ASC1-41 TSA 

1;OFF 
l;OFF 

1;OFF 
1; LO 
l=OFF(TRICKLE) 
1=OFF 

l=DISABLE 

1 =OFF 
l=DISABLE 

l=OFF 
1 =LO 
1 =OFF(TRICKLE) 
l=OFF 

l;DISABLE 

BATTERY NO 
a~TTERY NO 
B~TTERY NO 
BATTERY NO 

BA1--fE RY NO 2 
8ATTERY NO 2 
PO~ER MODULE 
PO~EH MODULE 
8A1TERY NO 1 
BATTERY NO 2 
BATTERY NO 2 
BAT1E~Y NO 2 

VOLTAGE 
CHARG CURRENT 
DI SCH4RGE CvRRENT 
3RD ELECTRODE VOLTAGE 

VO L.rA GE 
CHARGE CURRENT 
NO 1 TEMP 
NO 2 TEMP 
TEM~ 
TEM P 
DISCHA~ GE CURRENT 
3RD ELECTRODE VOLTAGE 

+ 28~ eus VOLTAGE (27-29V) 
ES S~NT IAL LOAD CURRENT 
DUMP 2 CUR REN T 
DU MP 1 CURRENT 
SOLAR ARRAY NO CURRENT 
SOLAR ARRAY NO 2 CURRENT 
SOI.AR ARRAY TEMP (SUBCOMUTATED-BUSV-SGND-TSA(3)-----TSA(B» 

NO.1 

NO.1 


NO.1 

~U~C TION 

3KO 	 ~LECTRODE 
U.V . ~A IN BUS D~rECTOR 
O~EH CURRENT DETECTCR 
U . ~. BAT NO.1 
T ~ IC K LE CHAR GER 
B~TTERY CHARGER 
B~TTERY NO.1 

BOOST CONVERTER 

FUNCT ION 

AUTO LOAD REMOVAL SIGNAL 
3~O ELECTRODE VOLTAGE NO 
AUTU LOAD REMOV~L STATUS 
U.V . DA T NO.2 
TRIC~LE CHARGER NO.2 
BA1TERY CHARGER NO.2 
BATTERY NO.2 

BOOST CONVERTER NO.2 

SIC SWITCHED LOhD CURRENT 

+2UV BUS VOLTAGE (0-30V) 

+28V BUS VOLTAGE (27- 29V) 

SIGN AL GROUND 

v=ON l=OFF 
O=ON 
u=ON 
O=ON 
O=HI 
O=ON 
O=ON 

O=ENABLE 

O=OFF 1:.0N 
2 	 O=QN 

O=EN ABLE 
O"ON 
O=HI 
O=ON 
O=ON 

O=H,ABLE 
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RF SBANO SB;i9 
SBklv 
SGIiII 
S8t; 12 
Jl.5CI-2 
ASCI-3 
ASCI-II' 
ASCI-IE! 
ASC3-i~ 

J 

RF VHF ASCI-4 
ASCI-5 
:\SCI-6 
ASCI-7 
ASCI-23 
ASCI-24 

ACCELEROMETER 
AMC-18 
AMC-2G 
A~C-28 

PYRO/SPECIAL 
S8J12 
58#3 
56114 
58115 
ASC3-19 
oSC-22 
OSC-23 

saPA I 
SBPA2 
SBPA3 
SI3PA4 

ACCElA 
ACCELVL 
ACCELS 

5EPSw-) 
SEPSvJ2 
SAD1 
SAD2 

r O~ ER AMP ON/OFF 
POW ER AMP 2 ON / OFF 
PO~ER.AM? 3 UN/OFF 
FO~oJEfl A1I1) ' 4 ON / OFF 
SBA~O XMTR I +16V 
SBANO XMTR 2 +16V 
SBAND X~rR TEMP 
S8ANO XM TR 2 TEMP 
SBANO PWR AMP TEMP 

V~iF 1 +12V 
VHF 2 +12V 
VHF REC 1 AGC 
VHF REC 2 AGC 
VHF XMTR I TEMP 
VHF XMTR 2 TE~lP 

ACCELEROhlETER A 
COMPENSATED ACCELERATION LEVEL 
ACCELERO~ETER 8 

3RD STAGE SEPARATION SWITCH NO. 1 
3RD STAGE SEPARATION SWITCH NO.2 
SOLAR ARRAY NO 1 DEPLOYED 
SOLAR ARRAY NO 2 DEPLOYED 
APOGEE BOOST MOTOR TEMP 
APOGEE BOOST MOTOR ARM RELAY 
SOLAR ARRAY / 51 COVER ARM RELAY 
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56 BIT REGISTER: aBC 1 ONe - 16 aBC 2 ONC - 25 

I 

FRAHE HSB WORD 1 WORD 2 WORD 3 WORD 4 WORD 5 WORD 6 

0 ERRF1 ERRF2 ERRF3 ERRF4 ERRF5 ERRF6 

1 DNOFFW ONOFFIJJ ONOFF~ OSTAT OSTAT OSTAT 

2 GCTRl GCTR2 OHUCOH OMUCOM BADSCTR BITRATE 

3 08CDATA1 OBCOATAl OBCOATAll2 OBCDATA2 OBCDATA2 DIAOCTR 
4 OBCDATA3 OBCDATA3 08CDATA3/4 08CDATA4 08CDATA4 MEMY CTR 

5 OBCDATA5 OBCDATA5 OBCOATA5/6 OBCDATA6 OBCDATA5 

5 HOOVER 1 HOOVERl HOOVER1 HOOVER1 HOOVER2 HDOVER2 
I 

7 HDOVER2 HOOVER2 HOOVER3 HOOVER3 HDovER3 HDOvER3 

8 AE1 AE1 AE1 AE2 AE2 AE2 

9 8ETACMD BETACMO FSS1 FSS1 FSSl FSS1 

10 AS1 AS1 A81 A82 A82 AB2 

11 AB3 AB3 AB3 ABGl ABG1 A8G1 

12 ABG2 ABG2 ABG2 ABG3 ABG3 ABG3 

13 RB1 RB1 RB2 RB2 RB3 RB3 

14 BTl BTl BT2 BT2 8T3 8T3 

15 TBG1 TBG1 TBG2 T8G2 TBG3 TBG3 

16 WV1 WV2 WV3 tlV4 DB11 CTR IFSSH/ISSIIFSS~ 

17 Stt1ODE1 SHHOOE2 StffDE3 SHt1ODE4 NRER NRER 

18 NOELl NOELl raL2 NOEL 2 BETA BETA 

19 NPL NMI fSS2 fSS2 fSS2 fSSZ 
20 SCCLK SCQK OCTR1 OCTR2 SVNCTR HITCTR 

21 CPUTCTR CPUHAG TTACHVl TTACHV2 TTACHV3 TTACHV4 

22 TTACHRl TTACHR2 TTACtfl3 TTACHR4 NRBIAS NRBIAS 

23 DLYCTR DlYTAG [l..YTAG Ll'flTOT LMPTOT 

24 EXPTOT1 EXPTOT1 EXPTAG1 EXPTAG1 ERRCTR1 MEMDIAG 

25 EXPTOT2 EXPTOT2 EXPTAG2 EXPTAG2 ERRCTR2 DB17CTR 

25 EXPTOT3 EXPTOT3 EXPTAG3 EXPTAG3 ERRCTR3 OVCTRA 

27 EXPTOT4 EXPTOT4 EXPTAG4 EXPTAG4 ERRCTR4 OVCTRB 
.."~ 

28 ABG11 ABGl1 ABG12 A8G12 BETA BETA 
---

zg ROO 11 R8G11 RBG12 R8G12 NRER NRER 

30 UPCTR lPCTR BrnNT BrnNl ACSfLG ACSFLG 

31 TPP TYP TRP _ ._ _•_ __ TPN ___ '--__ __ .___ _ _ _ _ _ _ _ ___ ____. .____ ________ . __ TYN TRN 
..... - -~ - ... ._...----_.. .. - -_..- - _....__._.. .. -- -- -- _ __ ___ . _ _ _ __ J 

C 

11 
( 
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56 BIT REGI S T ER: OCC 1 DMC-16 OB C 2 DI.1C-25 

+-------+--------- - --+------------+---------- --+------------+------------+---~--------+ 
: FRAME : MS8 ~!ORO 1 : \,;ORO 2 : IIORO 3 : ~JORO 4 : I-lORD 5 : WORD 6 : 
+-------+------------+------------+-.. _- --------+------------+------------+------------+ 
: 0 : ERRF 1 : ER RF2 : ERRF3 : ERRF4 : ERRF5 : ERRF6 : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 1 : G~OFF~l : ONClF Fl-! : ONOFF\·/ : OSTAT : OSTAT : OSTAT 

+-------+------------+------------+------------+------------+------------+------------+ 
: 2 : GCTRI : GCTR2 : CMUCOM : DMUCOM : 8ADSCTR : BITRATE : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 3 : O~CDATAI : 08COATAI : OBCOATAI/2 : OBCOATA2 : OBCDATA2 : OIAOCTR : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 4 : 08COATA3 : OGCD:-T A3 : OBCDATA3/4 : 06COATA4 : OBCOATA4 : MEMYCTR 

+-------+------------+------------+------------+------------+------------+------------+ 
: 5 : 08CDATAG : 02CDATA5 : oaCOATA5 / 6 : OBCOATA6 : OBCOATA6 : : 
+-------+------------+--.. ---------+--~---------+------------+------------+------------+ 
: 6 : HOOvERl i HDu VE Rl : HDCJVERI : HOOVERI : HOOVER2 : HDOVER2 : 
+-------+------------+----_._------+------------+------------+------------+------------+ 
: 7 : HeaVER:;: : HWVER2 : HOOVER3 : liDOVER3 : . HOOVER3 : HOOvER3 

+-------+---------.. --+------------~------------+------------+------------+------------+ 
: B : AEI :AEI : AE 1 : AE2 : AE2 : AE2 : 
+-------+------------+------------+------------+------------+------------+------------+ 
i 9 : AEFI : AEFI : AEFI : AEF2 : AEF2 : AEF2 : 
+-------+------------+------------+------------+-------~----+------------+------------+ 
i 10 : 1,81 : ABI : ABI : AB2 : AB2 : AB2 : 

+-------+------------+------------+------------+------------+------------+------------+ 
: 11 : AB3 : P.B3 : A63 : ABGI : ABGI : ABGI : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 12 : ABG2 : ABG2 : ABG2 : ABG3 : ABG3 : ABG3 : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 13 : RBI : RBI : RB2 : R82 : RB3 : RB3 
+-------+------------+------------+------------+------------+------------+------------+ 
: 14 : 8Tl : BTl : 8 T2 : BT2 : 8T3 : BT3 : 
+-------+------------+------------+------------+------------+------------+------------+ 

15 : TBGI : Tr;G1 : TBG2 : TBG2 : TeG3 : T8G3 

+-------+------------+-------------+------------+------------+------------+------------+ 
: 16 : ~!Vl : \~ 'n : \~V3 : \~V4 : DB11CTR :: 
+-------+------------+------------+--~---------+------------+-------~----+------------+ 
: 17 : SHf.l0DEl : Si1;',lOOE2 : SH:'ODE3 : SHMODE4 : DB11TAG : OBllTAG 

+-------+----------- -+------------+------------+------------+------------+------------+ 
: 18 : NDELI : NOEll : NDEL2 : NDEL2 : NOEL3 : NDEL3 : 
+-------+------------+------------+------------+------------+------------+._-----------+ 
: 19 : NOEL4 : NDEL4 : NuEL5 : NOEL5 : NOEL6 : NOEL6 : 

+-------+------------+------------+------------+------------+------------+------------+ 
: 20 : SCCLK : SCCi..K : OCTRI : OCTf<:;: : SYNCTR : HITCTR : 
+-------+------------~------------+------------+------------+------------+------------+ 
: 21 : CPUTCTR : CruDIAG : TThCHVl TTACHV2: TTACHV3: TTACHV4: 

+-------+------------+-----'-------+------------+------------+------------+------------+ 
: 22 : TT ACHR 1 : TT ACHR2 : TT J\CHR3: TT ACHR4 : BR LCT: 8RLCT: 
+-------+------------+------------+------------+------------+------------+------------+ 
: 23 : DLYCTR : DLYTAG : OLYTAG : U~PTOT : LMPTOT : CDTTCTR : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 24 : EXPTOTI : EXP TOTI : EX~TAGI : EXPHGI : ERRCTRI : MEr.1DIAG 
+-------+------------+------------+------------+------------+------------+-----._------+ 
: 25 : EXPTOT2 : EXf-' TOT2 : E X PTAG2 : E XP TAG2 : ERRCTR2 : DB17CTR : 

+-------+------------+------------+-----~------+------------+------------+------------+ 
: 26 : EXPTOT3 : EXPTOT3 : EXPTAG3 : EXPTAG3 : ERRCTR3 : OVCTRA : 
+-------+------------+-----.. _-----+------------+------------+------------+------------+ 
: 2'1 : E)(PTOT4 : E"PTOT4 : EXPTAG4 : EXPTAG4 : ERRCTR4 : DVCTRB : 

+-------+------------+------------+------------+------------+------------+------------+ 
v 08C TELEMETRY - ON DOARO CDMPUTER PAGE 53JUNE 1, 1979 



+-------+------------~------------+------------+------------+------------+------------+ 
I FRAME : MSB vlORD 1 : vlCJRD 2 : l-jORD 3 liORD 4 : \'JORD 5 : WORD 6 : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 28 : ABGll : ACGl j : ABG12 : ABG12 : ABG13 : ABG13 : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 29 : RBG11 : RBG11 : flBG12 : RBG12 : RBG13 : RBG13 : 
+-------+------------+------------+------------+------------+------------+------------+ 
: 30 : UPCTR : UPCIR : bURNT : BURNT : ACSFLG : ACSFLG : 
+-------+------------~------------+------------+------------+------------+------------+ 
: 31 : TPP : TYP : TRP : ,PN : TYN TRN : 
+-------+------------+------------+-------------+------------+------------+------------+ 
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-~ 

FAAI1E I()RO VMIABLE BITS FORt1AT ~ITS VAUIE DISCAIPTI~ 

0 1 ERAfLG1 1 
2 
3 
4 
5 
6 
7 
e 

FLAGS 

-­

8 
4 
2 
1 
e 
4 
2 
1 

AlAAH- REGISTER OVERF~ IN ACS Ir.W.F.I<ER 
PtlAAM- REGISTER OVERfLI),I IN ACS ~ mXIIIJ" VALUE STC~ED IN PteClJtllLATOR 
EAROR­ REQUEST TO TURN ON A I()RKER THAT illS I\LREPtO'r' ~ 
AlAAH- FS$ HEAD TOGGLE REQUESTED BY OBC 
AlARH- FSS HEAD TOGGLE C!l'1I1ANO SENT BY DOC 
~PARE 
AlARM­ Pf(lGA~M ATTEMPTED TO 6RAtOi TO LOCATI~ 9 IN rec nEnJRY 
ALARH­ FES LOSS OF STAR 

0 2 ERRFLG2 1 FLAGS 8 AlARH- RATE ARREST ~HEEL SPEED VIOLATION WORKER 10 -~HEEL HOLD­ TURNED ~ 
2 
3 

4-f. 

4 
2 

ERROR­ DATA BLOCK 11 NOT UPLINKED 
ERROR­ CAMERA SPECIFIED IN DATA BLOCK 14 IS I\LREAO'r' EXPOSING 
SF'ARES 

7 
e 

--­
FL{:I;-:; 

2 AlARH- USER SERVCE PARAMETER IS OUT OF TOLER~CE 
SPARE 

0 3 ERRFLG1 1 

2 
3 
4 
5 
6 
7 
e 

8 
4 
-~ 
L 

1 
8 
4 
. ~ 
L 

1 

ERROR­ DATA BLOCK LE~TH W~NG 
ERROR­ DATA BLOCK VERTICAL PARITY ~ONG 
ER~R- INVALID EXECUTIVE REQUEST NUMBER 
ERROR­ ~CflKER REClJESTED OOESN' T EXIST 
ERROR­ DATA BLOCK NUMBER UPLINKED OOESN'T EXIST 
PtlARM- OOC ATTEtf>TED TO ~ITE TO PROTECTED NENCflY 
ERROR­ UNEXPECTED EXECUTIVE REQUEST 
~R- AnENPTED TO EXPOSE MOAE TtJAN 2 CIl1ERAS AT A TII1E 

0 4 fRRFLG1 1 FLAGS e ERROR­ INVALID SLEW AXIS COOE DETECTED - 06 11 IGNORED 
2 4 ERROR­ INVALID DATA BLOCK 14 T~ REQUEST 
3 2 ALARM­ 2Kl ACS WOOKER T~ED ON - ~IGINAL ON ..m<ER WAS TlJINED OFF 
4 1 AlARM- OOC CCtlt'Wll QUE OVERFLOW 
5 8 ALAAM- WCflKER 18 STILL ON - LAST DATA BLOCK M SOFTUAAE LOP£) LOST 
6 4 AlARM- NO SUN PRESENCE SEEN ~ EITHER fSS HE,tl) BY OBC 

7-8 SPARES 

D 5 ERRFLGS 1 FLAGS 8 AlARM- RATE ~REST UHEEL SPEED VIOlATION - NO PteTION TAKEN 
2-4 SPMES 

5 8 PtLARH- REGISTER OVERfLOW IN WORKER 19 
6 4 AlARH- INFINITE LOOP DETECTED IN OBC 

7-8 SPMES I 

D 6 ERRFLG6 1 FLr'lGS e PtlARM- MEMOOV CHECKSt.t1 ERROO SEE fRAME 24__ LOP[) 6 F~ E~Cfl COOE 
2 SPARE 
3 
4 

2 
1 

ALARH­ WORKER e TII1EOUT - RESTARTED BY WORKER 6 
AlARrl- OBC IN mmOR I1){)E 

5 ~ME 
6 4 ERROR­ FES M~ITOO C~ED WI1l«JUT FES SELECTED 
7 2 ERPilR- OBC COttW(I PATERN VIOLATION Cmt1AND ~T SENT 
8 1 ERROR­ DATA BLOCK ~T ElJILT COORECTLY 

1 

1 

1-3 

4-6 

ONOFF 

os TAT 

1-24 

, 
-­

FLAGS 

FU\,,';; 

- I 

IlC/OFF FLAGS FOO UOAKERS 1=ON 

OOC DA TA SO-.IRCE O=ROM 1=DIRfCT READ 

.,,­
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T-------+------+-----------+-------T--------+-------+-----+--------------------------------------------+ 
: FRAME: WORD: VARIABLE: BIT S : FORMAT : UI~ITS : DIM: DESCRIPTION 	 :
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

o 	 1: ERRF 1 ,... FLAGS 6' ALARM-REGI STER OVERFLo\~ OBC ACS \~ORKER' : 
2 'ALARM-SAFE ATTITUDE TIME OUT' (ALMOST) : 
3 'ERROR-ON WORKER TURNON-IGNORED' : 
4 'ALARM-SAFE SLEW INITIATED' : 
5 'ALARM-BRIGHT LIGHT VIOLATED-SHUTTING DOWN': 
6 'ALARM-POINTING CONSTRAINT-SHUTTING DOWN' : 
7 ILLEGAL BRANCH TO LOCATION 0 : 

" ,8 , 	 , 'ALARM-FES DISABLED-LOSS OF ST AR' : 
+----~--+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

o 	 2: ERRF2 ,. FLAGS 6 'ALARM-RATE ARREST--WHEEL SPEED VIOLATION' 
2 'ERROR-DATA BLOCK 17 NOT UPLINKED' 
3 'ERReR-DATA BLOCK 14-CAMERA IN EXPOSE' 
4'ALARM-FES SHUTDOWN [NITIATED' 
5 'ALARM-CAMERA STANDBY INITIATED' 
6 'ALARM-SHuTTER SHUTDO~JN INITIATED' , 
7 'ALARM-USER SERVICEPARAMETEROUTOFTOLERANCE': 

, " ,8 : 	 : ! ALAR~/i-,RANSFER ORB I T WORKER ERROR' : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ o 3 ERRF3 1 ~ FLAGS 6 'ERROR-SGFTWARELOAD-BLOCKLENGTH' : 

: 2 'ERROR-SOFTWARELOAD-VERTICAL PARITY' : 

: 3 'ERROP-E XECUTIVE REQUEST NUM8ER' : 

: 4 'ERROR-\~ORf(ER REQUESTED DOESN'T EXIST' : 

:. 5 'ERROR-DATA8LOCK NUMBER DOESN'T EXIST' : 

: 6 ',l.LARM-[,1EMORY \~RITE PROTECTION' : 

: 7 ERROR-UNEXPECTED EXECUTIVE REQUEST : 

: 8 'ALARM-MORE THAN 2 CAMERAS EXPOSING- : 

: , ' , THIS IS NOT ALLOWED- IGNORED' : 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

o 	 4: ERRF4 1-' FLAGS ' 6 : 'ERROR-INVALID SLEW AXIS CODE-DBll IGNORED': 
2 I 'ERROR-INVALID DB14 TURN-ON REQUEST' : 
3 . : 'ERROR-ATTEMPT TURNON 2ND ACS WORKER INOBC': 

; 4 : '!HA RM-OBC COMMAND QUE OVERFLOW' . 
: 5 'ALARM-LAST SW LOAD LOST-BECAUSE OBC BUSY' 
: 6 SPAKE 
: 7 SPARE 

,: ,8 :, SPARE 	 ,
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

C 5: ERRF5 : .'-8 : FLAGS : 1 'ALARM-RATE ARREST VIOLATION'-NO ACTION 
: 2 SPARE 	 . 
: 3 SPARE 
: 4 SPARE 
: 5 ALARM-REGISTER OVERFLOW IN WORKER 19 

, i ' , , , : , 6 IN FIN I .. E LOO P 	 , 
+-------+------+----------+-------+--------+-------+-----+-----------------------------------~--------+ 

o B: ERRF6 	 1... FLAGS : 'ALARM-MEMORY CHECKSUM-CHECK F24W6' : 
2 : 'Al'RM-CPU TEST-CHECK F21W2' : 
3 :'ALARM-WORKER 0 TIMEOUT-SWITCHEDTO MONI TOR' : 

4-8 : 4'ALARM-IN MONITOR MODE' 
. 	 : 5'tRROR-CMD DECODER TEST' 

: 6'ERROR-FES MTR BUT NO FES' 
: 7'ERROR-CMD PATTERN VIOLATION IGNORED' 

I " 	 , , : 8'DB17 BUILT INCORRECTLY'I 	 I 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 1 : 1-3 : CNJFF\~ : *1-24 : FLAGS: : : ON / OFF FLAGS FOR ~J ORKERS ON,,1 	 : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 1 : 4-6 : OSTAT : H: F~AGS: : : OBC DATA SOURCE O=ROM I=DIRECT : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
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+-------+------+----------T-------+--------+-------+-----+--------------------------------------------+ 

: FRAME: WOf<D : VARIABLE: BITS: FORMAT: UNITS: DIM: DESCRlPTION : 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 


2 
 TIM SYNC O=OUTOFSYNC I=IN SYNC 
3 COMP SYNC O=OUTOFSYNC I=IN SYNC 

CMO DECOO~R O=DECODERI I=DECODER2 
5 RO~ SELECT 0=3A 1=3B 
6 

4 

EXPFES SWITCH 0=DISA6LED I=ENABLED 

,'/-8 STATION 10 O=XFER I=GSFC 2=VILSPA 


- , FAULT O~SET ERROR BIT,I=DON'T
, 9 
I 
I 

10 RAT~ThCH SWTCH O=ENABLE I=DISABLE 

,I 1 ~ -1:: SAFE CONDITION O=SHUTDOWN&SLEW 

, 3=NO ACTION I=SHUTDOWN 2=SLEW 
I 
I 13 MONITOR MODE O=CMD I=MONITOR 

, 
I 
I 14 OBC S/W SYSTEM 0=8K 1=4K 

, 
I 15 
 SUBCOM SYNC-l=IN SYNC-O=OUT OF SYNC 
I WORKER 0 O=HOLD I=SLEW 

I 

I 

1 G 
17-18 DIAGNOSTIC MODE N=O OFF 

,I N=l aBC T/M,N=2 STOP CPU 
I 
I wO CMD EN~BLE N=O ALLOW CMOS 
I 18 , N=1 DISABLE 
,I 20-21 : SP.A_RE

I 

22-24 : OBC TLM O=40K 1=20K 2=10K 3=5K 

I I I I : I I 4=2.5K I 


+-------+------+----------+--------+--------+-------+-----+--------------------------------------------+ 

2 1: GCTRI : '>1-8 I :: GND C~iD CTRlll 

I 2 I 2 : CCTR2: *1-8: I I : : GND CMD CTRII2 , 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

: 2 : 3-4 : DMJCOM : ~1-16 : fLAGS: : : DMU CMD REG : 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 2 : 5 : BAOSCTR *1-8 I : : : aBC DROP SYNC CTR : 

+-------+------+----------+-------T------·-+-------+-----+--------------------------------------------+ 

: 2 : 6 : BITRATE : $ 1-8 : I : : : CHC BITRATE 1=40K,2=20K,4=10K : 

+-------+------+----------T-------+--------+-------+-----+---------------------------------------------+ 


3 1-5 OBCDATAI *1-18 : WORD 1 DEF!NED BY DATA BLOCK 13 

19-2~ : : NOT USED 


I 3: : oaCDATA2 : 23-4J : , : wORD 2 DEFINED BY DATA BLOCK 13 I
I 

+-------+------+---------- -~-------+--------+-------+-----+--------------------------------------------+ 


: 3 : 6: DIAOCTR : '1'1-8 : I : 1 : : \~ORKER 0 TIMEOUT VIOLATIONS COUNT.: 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 


4 1-5 OBCDATA3 «1-18: : WORD::; DEFINED BY DATA BLOCK 13 

19-22 : : NOT USED 


I I , OBCOATA4 , 23-40 :, : WORD 4 DEFINED BY DATA BLOCK 13 I 


+-------+------~----------+-------+--------+-------+-----+--------------------------------------------+ 


: 4 : 6 : MEMYCTR : ~1-8 : I : 1 : : MEMORY CHECKSUM VIOLATIONS : 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 


5 1-5 OBCDATA5 *i-18: : WORD 5 DEFINED BY DATA BLOCK 13 

19-22 : : NOT USED 


I i I CBCDATA6 , 23-40 : I I : WORD 6 DEFINED BY DATA BLOCK 13 I 


+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

6 1-4 HDOVERI *1-32 S+1 RAD RIGHT ASSENSION SINGLE PRECISION FLOATING: 

6 5-6 HDOvER2 *1-16 S+l RAD DECLINATIO~ POINT RADIANS UPLINK : 

7 1-2 HDOvER2 17-32 : 


: 7 ,3-6 ,HDOVER3 ,*1-32 I S+l ,RAD I ROLL FROM SIGMA BY OBIS :I 

+-------+------+----------+-------+--------+--------+-----+--------------------------------------------+ 
8 : -(-3 : AEI *1-2;1 ! 12'S : RAD : 2 : FES ANGLE FROM REF P Bw=2**-24 

: 8 : 4-6 : AE2 ,"1-21 : I 2'5 : RAD i :1 i FES ANGLE FROM REF Y I 


+- ______+------+----------~-------T--------+-------+-----+------- _.------------------------------------+ 


: 9 : 1-3 : ;,EFI : .-1-24 : I 2'S i RAD : 2 : FILTERED AE P BW=2u-28 i 

+-------+------+----------+-------+--------+--------+-----+--------------------------------------------+ 
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+-------+------+----------+-------+--·------t-------+-----+--------------------------------------------+ 
: FRAME: WORD: VA:<IAE3LE: OITS; FORrIiAT : UNITS: DIIII : DESCRIPTION : 
+-------+------+----------+-------+--------+-------+-----~--------------------------------------------+ 
: 9 : 4-6 : AEF2'1-24 : 12'S : R.uLJ : 2 : FILTERED AE Y : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

10 : 1-3 : ASI >1-2'1: 2'S : R",D 3 BODY ANGLE ESTIMATE P BW,,2**-22 
10 : 4-6 : AB2; *1-24 : 12'S : R"D 3 Y 


: 11 : 1-3 : A!33 : ' 1-24 : ! 2' S : R;D I 3 : R,

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: . 11 : 4-6 : ABSI +1-2.') : I 2'S : RAe 3 GYRO I'I!EASURED BoDY ANGLE P BI-I,,2**-22 

12 : 1-3 : ABG2 .. 1-2.. : 1 2'S : RAD 3 Y 

I 12 : 4-6 : ABG3 .. 1-24 : I 2' S : RAD : 3 : R,

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

13 : 1-2 : R81 *1-16 : I 2'S : Ri\DjS: 3 BODY RATE ESTIMATE P BW,,2**-23 
13 : 3-4 : RB2 *1-16: 12'S : RADjS: 3 Y 
13 : 5-6 : RB3 : *1-1'3 : I 2'S ~ RADjS: 3 I R,

+-------+------+----------+-------+_._------+-------+-----+--------------------------------------------+ 
14 : 1-2 : 6Tl ,' 1-1ti : 12'S : RjSjS: 3 81AS ACCELERATION P BW,,2**-23 
14 : 3-4 : BT2 *1-16 : I 2'S : RjSjS: 3 Y 


I 14 : 5-G : BT3 I q-16 : I 2'S : RjSjS: 3 R I 


+-------+------+----------+-------+------~-+-------+-----+--------------------------------------------+ 
15 : 1-2 : TBGI .1-i6 : I 2'S : RP.DjS: 3 GYRO DRIFT P BW,,2**-29 
15 : 3-4 : TBG2 '1-1-16 : I 2'S : RACjS: 3 Y 


: 15 : 5-6 : TBG3 ,1'1- 16 I I 2' S : R;..DjS: 3 I R I


+--------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
16 1 WVl .1-8 I I 2'S VOLTS 4 WHEEL VOLTAGE P BW,,2**-5 
16 2 ~:v2 "1-8: I 2'S VOLTS 4 Y 
16 3 ~V3 .1-8: I 2'S VOLTS 4 R 
16 I 4 ,WV4 , *1-8 : I 2'S I VOLTS I 4 I RED I 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 16 : 5 : DB11CTR +1-8: I :: NUMBER OF SLEWS YET TO BE EXECUTED : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 16 : 6 : : : : : : NOT ASSIGNED : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

+ I FLAGS 4 MBO DBC BIT 18 ,,,KALMAN (FILTER) O"RAW :17 SHMCDEl I 

MCO 17 I=GYRO&FES(FILTER) O=GYRO PI 
twiDO 16 I=SLEW (CNTRLMODE) O=HOLD P: 

:2 
3 

4 
 MEO 15 I=HIGH (GAIN) O=LGW PI 
5 : MA 14 I=ATTITUDE WITH OBC GYROTRIM: 
(3 : MK 1300=NONE TRIM 10=FLT 1ST: 
7 I MK 12 01=GROUND CONTROL 11=FL1LATRI 

I Ie, :i I MJO 11 I=DO(READ SLEW CMD)O=DON'T PI 

+-------+------+----------T-------+--------+-------+-----+--------------------------------------------+ 
17 2: SHMODE2 *1 FLAGS : 4 M31 OBC BIT 18 I=KALMAN (FILTER) O=RAW : 

2 : MCI 17 l=GYRO&FES(FILTER) O=GYRO Y: 
3 : MDI 16 l=SLEW (CNTRLMODE) O=HOLDY: 
4 : MEl 15 1 =HIGH (GAIN) O=LO\~ Y: 

5-7 : 14-12 : 
I I I : 8 , I : I MJl 11 l=DO(READ SLEW CMD)O=DON'T Y: 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
17 : 3 SHMOOE3 ¥1 FLAGS : 4 MB2 OBC BIT 18 l=KALMAN (FILTER) O=RAW : 


.J 2 : MC2 17 I=GYROMES(FILTER) O=GYRO R: 

J 3 : MD2 16 I=SLEW (CNTRLMODE) O=HOLD R: 

: 4 : ME2 151=HIGH (GAIN) O=LOW R: 
: 5-7 : 14-12 : 
: I ,8 : I : , MJ2 111=DO(READ SLEW CMD)O=DON'T R:

+_______ +______ +__________ +-------+--------t-------+-----+--------------------------------------------+ 
17 4: SHMODE4 *1 : FLAGS 4 OBC BIT 18 


I ,: 2 : I I : MF 17 l=DO(REFINE~IHLBIAS)O=DON'T , 


+-------+------+------~---+-------+--------+-------+-----+--------------------------------------------+ 

PAGE 57 
V OBC TELEMETRY - VARIABLE DEFINITIONS. JUNE 1, 1979 



+-------+------+----------~-------+-------- -------+-----+--------------------------------------------+ 
: FRA~E : vlOfW : VARIABLE: BIT:;: fORMAT utilTS: DIM: DESCRIPTION 
+-------+------+----------+-------+-------- -------+-----+--------------------------------------------+ 

3 : MG3 16 l~DO(AOD WHL BIAS) O~DON'TRD: 
4 : MG2 15 l~DO(ADD WHL BIAS) O~DON'T R: 
5 : MGl 14 l~DO(ADD WHL BIAS) O=DON'T Y: 
6 : MGO 13 l=DO(ADD WHL BIAS) O=DON'T P: 
7 : ML 12 OO=DISABLE FES 10=ENABLE: 


, " ,8, : , : ML 11 01=DISABLE PROCESS II=AUTO : 

+-------+------+----------+--------+--------+-------+-----+--------------------------------------------+ 
: 17 : 5-6 : DB11TAG : *1-1G : I : 1.024 : : TIME REMAINING AT SAFE ATTITUDE SECONDS : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

18 : 1-2 NDELI .1-16 I 2'S 6 DELTA COUNTS / ITERATION FOR GYRO 1 
18 : 3-4 NDEL2 *1-16 I 2'5 6 DELTA COUNTS / ITERATION FOR GYRO 2 
18 : 5-6 NDEL3 .1-16 I 2'5 6 DELTA COUNTS / ITERATION FOR GYRO 3 
19 : 1-2 NOEL4 ~ :-16 I 2'5 6 OELTA COUNTS / ITERATION FOR GyRO 4 
19 : 3-4 NDEL5 ' 1-16 I 2'S 6 DELTA COUNTS / ITERATION FOR GYRO 5 


I 19 : 5-6 NDEL6t-1-16 : 12'S, 6 I DELTA COUNTS/ITERATION FOR GYRO 6 I
I I 

+-------+------+--------_._+-------+--------+-------+-----+--------------------------------------------+ 
20 1-2: SCCLK : '>1-16 : I .8192 : : SPft_CECRAFT CLOCK TIME SECOtJDS 


, 20 I 4 : OCTR2 : *1-(3 : I , I : OBC TO DECODER 2 COMt.1AND COUNTER I 


+-------+------+----------+-------+--------+-------+-----+-------------------------------~------------+ 
: 20 : 3 : OCTR 1 ;" 1-8 : I : : I OSC TO DECODER 1 COMMAND COUNTER : 
+-------+------+----------~-------+--------+-------+-----+--------------------------------------------+ 
: 20 : 5 : SYNCTR : .1-8 : I : : : OBC DROP SYNC COUNTER : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

20 : 6 : : .1-8 : I : : : IHTCTR aBC : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 21 : 1 : CPUTCTR : *1-(3 : I: : CPu TEST WORKER ERROR COUNT : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

21 : 2 : CPUDIAG ~1-8:! : : : TEST # FAILURE cPU TEST WORKER 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

21 : 3 TTACHVI .1-8 I 2'S VOLTS REACTION WHEEL vOLTAGE P 8W=2**-5 
21 : 4 TTACHV2 .1-8 I 2'S VOLTS (FROM WORKER 10) Y 
21 : 5 TTACHV3 *1-8 I 2'S VOLTS R 
21 : 6 : TTACHV4 : .1-8 I 2'S: VOLTS: : RED 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
I 

: 22 1 TTACHRI .1-8 I VOLTS TTACH-DRIVER REF VOLTAGES P BW=.02 

: 22 2 TTACHR2 .1-3 I VOLTS - Y 

: 22 3 TTACrlR3 ¥1-2 I VOLTS R 

: 22 I 4 I TTACHR4 , .1-8 I I , VOLTS I RED 
 I 

+-------+------+----------~-------+--------+-------+-----+-------------------~-------------~----------+ 

: 22 : 5-6 : BRLCT : ~1-16 : I : : : STAR MAGNITUDE AT VIOLATION : 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 23 : 1 : DLYCTR : ' -1-8 : Ii: : NUMBER OF COMMANDS REMAINING TO BE EXECUTED: 
+-------+------+----------,--------+--------+-------+-----+--------------------------------------------+ 
: 23 : 2-3 : DLYTAG : *1-16 : I : .1024: : TIME UNTIL NEXT CMD -SECONDS : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 23 : 4-5 : W?TOT : ¥ 1-16 : I : 52.4S : ! TOTAL LAMP ON TIME (MAX 500 HRS) : 
+-------+------+----------+-------~--------+---.----+-----+--------------------------------------------+ 

23 : G : CDTTCTR : .1-8 I : : : CMD DECODER WORKER ERROR COUNT : 
+-------+------+-----------+-------+--------+-------+-----+--------------------------------------------+ 

24 1-2 EXPTOTI *1-16 I .';096 : I TOTAL EXPOSURE TIME-SECONDS. 

25 1-2 EXPTOT2 *1~16 I .40S6 : 

26 i-2 EXPTJT3 ~ 1-16 I .4096 : 

27 I 1-2 I EXPTOT4 ~ 1-16: I , .4096 : i ,


+-------+------+----------,--------+---------+-------+-----+--------------------------------------------+ 
24 : 3-4 : EXPTAGI "'1-1~: I .4096 : : EXPOSURE COUNTER-SECONDS 


I 25 : 3-4 : EXf'TAG2 , , 1--16: I , .4096: : 

+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

I 
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+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: FRAME: WORD: VARlABLE: BIL,: FORh1 AT : UtHTS : DIM : OESCfdPT!ON :
+-------+------+----------+-------+--------+-------T-----+------------------------.--------------------+ 

26 : 3-4 : EXPTAG3 , .. 1-1 6 : I .4096 
, 27 : 3-4 : EXPTAG4 : * 1-16 : I , .4096 : ,
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: . 24 5 ERRCTRI ~ 1-8 I FES STAR NOT PRESENT COUNTER 
: 25 5 ER RCT R2 * 1-0 I FES STAR NOT PRESENT COUNTER 
: 26 5 ERRCTR3 -1 -8 FES STAR NOT PRESENT COUNTER 
: 27 i 5 I ERRCTR4 I . 1-8 I I , : FES STAR NOT PRES~NT COUNTER , 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

24 6: f'IE 'V:DIAG * 1 'F LAGS : 80 PARITY ERROR 
2 : Bl PARITY ERROR ~ 3 : 82 PARITY ERRQR 
4 : 80 BOUNDA'Y ERROR 
5 : 81 aOUNDhRY ERROR 

, ,i I 6 I I , : B2 BOUNDARY ERROR : 
+-------+-~----+----------+- -- ----+--------+-------+-----+--------------------------------------------+ 

25 : 6 : DBI7CTR : -1-8 I :: OBC DATA BLOCK 17 COUNTER : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

26 6: DV'2TR : * 1-8 : [ : .0512: : COUNT DELTA V 
I ,: : 9-115: : : : JET TURQUES (IN SECONDS) , 
+-------+------+----------+-------i--------+-------+-----+-------------------------------------------~+ 

28 1-2: ABCiII "; I-I G: I 2'S : PAD 3: GYRO r,iEASUF!ED BODY (P) 
: ABGI2 *1-16 : ! 2'S : F;PD 3: ANGLE FOR WI9 (Y) 

, i : .D.BGI3 : *1-16 : I 2'S : RAD : 3 : BW~2**-17 (R) ,
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 

29 1-2 RBGII i q-16 : I2'S : RAD/S: 3 : GYRO MEASURED BODY (P) 
RBGI2 : "1-16: I 2'S : RAD / S: 3 : RATE FO R \~I!) (Y) 

Ii, RBGI3 : "' 1-16 : 12'S : RAD/S: 3 : B,'J:h~-18 (R) ,
+-------+------+----------+-------+--------+-------+-----+----------_ .. --------------------------------+ 
: 30 : 1-2 : l'PCTR : *1-16 : I .1024 : : UP COUNfS TO BURNT (IN SEC) : 
+-------+------+--------_._+-------+--------+-- -----+-----+------------------------- --------------~----+ 
: 30 : 3-4 : BURNT : "1-16 : I : .1024 : : DELTA V BURt~ TIME (IN SEC) : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 30 : 5-6 : ACSFLG : q-16 : FLAGS: : : BACK UP MODE FLAGS :
+-- -----+------+--------- -.:... ------ '';' - ~-- ----+-------+-----+----- ------------ ---------.---------...;--------+ 
: 31 : 1 : TPP : *1-8 : I : : : WI9 COUNTS +P TORQUES : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 31 : 2 : TYP : ~ 1-8 : I :: WI9 COUNfS +Y TORQUES : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 31 : 3 : TRP : .. 1-8 : I : : : W19 COUNTS +R TORQUES : 
+-------+------+----------~-------+--------+-------+-----+--------------------------------------------+ 
: 31 : 4 : TPN : ~ 1-8 : I : : : WI9 COUNTS -P TORQUES : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+ 
: 31 : 5 : TYN : * 1-8 : I : : : WI9 , COUNTS -Y TORQUES : 
+-------+------+----------+_.. -----+--------+-------+..----+--------------------------------------------+ 

31 : 6 : TRN : * 1-8 : I : : : WI9 COUNTS -R TORQUES : 
+-------+------+----------+-------+--------+-------+-----+--------------------------------------------+,. INDICATES MSB 


2'S TI~O'S COMPLIMENT 

I INTEGER(POSITIVE) 
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-----------
8 BIT FLAGS 

DSC 9 CPU NO. 1 . 25 5= OFF. O~Ci~. :IMP49.50 

DSC 10 CPU NO. 2 . 2 ::::' ~OFF. O=ON. : IMP 51.19 

DSC 18 UPPER M!:t,JIORY ':;USS 1. O~OFF. 253=Ct~ ; : IMP 52.53 

DSC 19 LOWER MEMORY BUSS 1. O=CFF. 255=ON, :lMP 54.55 

DSC 20 UPPER MEMORY BUSS 2, O=OFf' , 255"ON. : IMP 56,57 

uSC 21 LOWER ME~QRY BUSS 2, O"'{JFF , 255:J JN, : IMP 58,59 


-~-------~-----------------------------------------------------------------------------------------------------------------------

ASC2-3 #1 CONVERTER 

ASC2-55 w2 CONVERTER 

ASCt-26 1/2 CONVERTER TEMP 

ASCl-27 1/2 PROCESSOR TEMP 
ASCt-28 0/2 MEMORY TEMP ~ 

32 BIT REGISTER 	 aBC NO.1 DIGITAL MAIN COM 17 
OBC NO.2 DIGITAL MAIN COM 26 

( 18) ( 1 2 ) 
+--+-----------+-------+--+ 
: 1: MEMORY WORD: ,\DDRESS: 1 : 
+--+-----------+-------+--+ 


1 32 


REQUIRES ROM 2-B SELECTED FOR TELEMETRY 

MNEMONIC BIT NO. FUNCTIOtl TELEMETRY 

OBCMDI 1-32 OBC NO.1 MEMORY DUr~p D:l-1 C-l ? 

OBCMD2 1-32 OBC NO.2 MEMORY DUMP Of11C-26 

OBCMD\~1 2-19 DBC NO. ~ MEM. DUMP W1 Orl,C - ' i 7 
oBCr.1D 'tJ 2 2-19 aBC NO . 2 MEM. DUMP W2 DMC-26 

OeCMDAl 20-31 OBC NO . 1 !,lEM. DUMP Al DMC-17 

OBCMDA2 20-31 OBC NO . 1 ~.lEM . DUMP A2 DMC-26 
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DIGITAL SUBCOM CHAN . 8 WORD NO.24 

a BIT STATUS REGISTER 

(8 ) 
+-----+ 

I TCM : 

+-----+ 


1 8 


MNEMONIC BIT NO. FUNCTION 	 MODE CONTROL 
PRIMARY SECONDARY 

Tcrvi 1-8 

(TCMONOFF) 	 l"ON 

(TCMV,ODE) 2 MODE CONTROL 

O=PRIMARY 

I=SECONDARY 


(TCMPPTCH) 3 1=+PITCH ERROR ENG 3&7 ENG 3 OR 7 

(TCMMPTCH) 4 1=-PITCH ERROR ENG 1&9 ENG OR 9 

(TCMPYAW) 5 1=+YAvl ERROR. ENG 6&10 ENG 6 OR 10 

( TCMAiYAln 6 1=-YAW ERROR ENG 4&12 ENG 4 OR 12 

(TCMPROLL) 7 1=+ROLL ERROR ENG 4&10 ENG & 7 

(TCM~1ROLL) 8 1=-ROLL ERROR ENG 6&12 ENG 3 & 9 

-ROLL ERROR FIRES +ROLL JETS,ETC. 

BIT 1 IS THE FIRST BIT OUT OF T~E CEA 
------------------------------_. _------------------------------------------------------------------------------------------~--~~~-

AMC-15 PITCH WHEEL CMD (PITCHCM) 
AMC-17 YAW WHEEL CMD (YAWC~) 
AMC-23 CSS PITCH ERROR (CSSPE) 
AMC-25 ROLL WHEEL CMD (ROLLCM) 
AMC-31 CSS ROLL ERROR (CSSRE) 
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EV-l DIG.SUBCOM CHAN 4 
Ev-2 DIG.SUBCOM CHAN 5 

24 BIT STATUS REGISTER 

(7 ) (1 ) (1 ) (1 ) (1 ) (1 ) ( 12) 
+-------+------+------+-----+------+------+-------+ 
I EVALVE:EVLPUL;EVPHAS:EJACCIEVP10V:EVHPULIEVTORQ I 
+-------+------+------+-----+------+------+-------+ 
: 7~---1: :12---1 : 
+-------+------- .. -------------------------+-------+ 

1 24 

MNEW)NIC EHT NO. FUNCTION 

EVALVE 1-,7 VALVES 
( EVALV7) 1 
(EVALV6) 2 
(EVALV5) :.i 
(EVALV4) 4 
(EVALV3) 5 
(EVALV2) 6 
(EVALV1) 7 

EVLPLJL 8 LOW THRUST ENGINES MODE 

EVPHAS 9 ACCELEROMETER PHASE 

EVACC 10 ACCELEROMETER SELECT 

EVP10V 11 +10V 

EVHPUL 12 HIGH THRUST ENGINES MODE 

EVTORQ 13-24 ENGINE FIRE 

(EVTRQC) 13 
(EVTRQB) 14 
(EVTROA) 15 
(EVTR09) 16 
(EVTRQ8) 17 
(EVTRQ7) 18 
(EVTRQ6) 19 
(EVTRQ5) 20 
(EVTRQ4) 21 
(EVTRQ3) 22 
(EVTRQ2) 23 
(EVTRQl ) 24 

ASCI-20 EV DRIVER NO 1/2 TEMP 

S8#22 EV DRIVER ION/OFF (EVD1) 

S81123 EV DRIVER 2 ON/OFF (EVD2) 


O=CLOSE 

O=CONTINUOUS 
I=PULSE JETS 
O=NDN-INVERT 
1=INVERT 
O=ACCEL.NO . 1 
I=ACCEL.NO.2 
O=OFF 
I=ON 
O=CDNTlNUOUS 
I=PULSE THRUSTERS 
O=SHUTDOWN ENGINES 
l=FIRE ENGINES 
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(8) 
+--------+ 

: hYllHTR : 8 eli r REGI STER DIGiTAL SUBCOM CH . NO.ll 

+--------+ 


1 8 
MNEMONIC BIT NO. FUNCT ION COMMANDS 

HYDHTR 1-8 

(HYDHTR1) 1 (ftlS [J) HEATtR GROUP NO.l,I=ON IMP.91 ON TO ARM GROUPS 
(6.4W PRIM~RY CH~MBER IMP.92 OFF 1,4,6,AND 7 

LOW THRUST ENGINES USE CRU CMD.43 
NO.l,3,4,G,7,&9) 

1 (HYD"iTR4) 2 HEATER GROUP NO.~,I=ON IMP 93 ON CRU CMD 43 TO ARM 
(5.9W PRIMARY HEATERS ON IMP 94 OFF 

+Y AND - Y REM srRUTS AND 
MOUNTS,LOW THRUST ENG 
ND.4&6 VALVES) 

(HYDHTR6) 3 HEATER GROUP NO.6,I=ON IMP 95 ON CRU CMD 43 TO ARM 
(5.7W PRIMA RY HEATERS ON IMP 96 OFF 

HIGH TH~UST ENGINES 5&11) 

(HYDHTR7) 4 HEATER GROUP NO.7,I=ON IMP 97 ON CRU CMD 43 TO ARM 
(12.2w PRIMARY HEATERS IMP 98 OFF 

ON -Z HYDR AZINE L!NES, 
HYORAZINE TANKS C,D,F&G) 

(HYDHTARM 5 ARM HEATER GROUPS 2,3&5 IMP 99 ARM 
IMP 100 DISARM 

(HYDHTR2) 6 HEATER GROUP NO.2,I=ON IMP 101 ON 
(BACKUP HEATERS FOR iMP 102 OFF 

GROUF !'!O. 1 l 

(HYDHTR3) 7 HEATER G~OUP NO.3,I=ON IMP 107 ON 
(BACKUF HEATERS FOR IMP 108 OFF 

GROUP NO.7,PRIMARY 
HeATERS ON +Z HYD LINES, 
HYD TANKS B&H,LTE 10&12 
VALV ES)( 15.2W) 

(HYDHTR5) 8 HEATER G~OUP NO.5,I=ON IMP 109 ON 
(BA CK UP HEATERS FOR IMP 110 OFF 

CROUP NO.4) 
+-----------------------------------------+-----------------------------------------+-------------------------------------------+ 

ASCI-42 PRESSURE TANKS E&G ASCI-52 CAT BED # B ASC2-21 +Z LINE TEMP 
ASCI-43 PRESSURE TANKS 8&F ASCI-53 CAT BED # 9 ASC2-22 LTE 10VA/12VA TEMP 
ASCI-44 PRESSURE TANKS D&H ASCI-54 CAT BED' 10 AS C2 -23 LV 1&3/2&6 TEMP 
ASCI-45 CAT BED N1 TEMP ASCI-55 CAT BED # 11 ASC2-24 D SECT LN/F&DVA TMP 
ASCI-46 CAT BED 2 TEMP ASCI-56 CAT BED # 12 ASC2-25 LTE 7VA/3 VA TEMP 
ASCl-47 CAT BED 3 TEMP ASC2-16 TA NK B/H TEMP ASC 2-26 HTE 2VA/BVA TMP 
ASCI-48 CAT BED 4 TEMP ASC2-17 TANK G/C TEMP ASC2-27 LTE lVA/9VA TEMP 
ASCl-49 CAT BED 5 TEMP ASC2-18 TANK D/F TEMP ASC2-28 +Y ~EM/ -Y REM TEMP 
ASCI-50 CAT BED 6 TEMP ASC2-19 -Z LINE TEMP ASC2-Z9 -Y REM/+Y REM STRUT 
ASCl-51 CAT BED 7 TEMP ASC2-20 LTE 6VA /4 VA TEMP : TEMPI 

+-----------------------------------------+----------- .. _----------------------------+-------------------------------------------+ 
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RW-l DIGITAL SUBCOM CHAN.6,WORD 22 
RW-2 DIGITAL SUBCOM CHAN.7,~ORD 23 

8 OIT STATUS REGIST£R 

( B ) 
+--------+ 

: TRWf'AOD : 

+--------+ 

8 

MNEMONIC E; IT tJO. FUI~CTIGN 

TR .....rviOO 8 

(TRWMD 1 ) i=ON(lOV) 

( TRI~:~D2) 2 1=ENA8LE RwMODE 

(TRWMD3) 3 S2,l=ENABLE D/ A 2 TO WHEEL 

(T R'NM04) 4 Sl,l=ENABLE D/A TO WHEEL 

(TRioJMD5 ) 5 S3,l=ENABLE C AND M CMD.TO WHEEL 

(TRWMD6) 6 CSS,l=ENABLE COARSE SUN SENSOR 

(TRWM07) 7 R2,i=ENABLE RATE 2 TO C AND M CARD 

(TRW,'I1D8 ) 8 Rl,I=ENABLE RATE TO C AND M CARD 

BIT 1 IS THE FIRST BIT OUT OF THE CEA 
+-----------------------------------------+-----------.-----------------------------+-------------------------------------------+ 

ASC2-0 WDA PS 1 +10V ASC2-13 ROLL DRIVE TACK : ASC2-39 CEA ROLL CMD 1 : 
ASC2-4 WDA PS 2 +SV ASC2-14 REDU DRIVE TACK : ASC2-40 CEA ROLL CMD 2 : 
ASC2-S WDA PS 2 +10V ASC2-t5 FITCH/ROLL DRTEMP : ASC2-4t CEA REDU CMD : 
ASC2-6 WDA PS 1/2 TEMP ~SC2-32 Y{W/REDU DR TEMP : ASC2-42 CEA REDU CMD 2 : 
ASC2-7 PITCH MOTOR VOLTS ASC2-33 PIT Ch / ROLL D~FHA : ASC3-16 PITCH / ROLL WH TEMP : 
ASC2-B YAW MOTOR VOLTS ASC2-34 YAW/RED DR PHASA : ASC3-17 YAW/REDU WHEELTEMP : 
ASC2-9 ROLL MOTOR VOLTS ASC2-35 CEA PI TCH CMDt : ASCI-58 WDA PS 1 +5V : 
ASC2-10 REDU MOTOR VOLTS ASC2-36 CEA PITCH CMD 2: : 
ASC2-11 PITCH DRIVE TACH ASC2-37 CEA YAW CMD1: : 
ASC2-12 YAW DRIVE TACH , ASC2-38 CEA YAW CMD2: : 

+-----------------------------------------+-----------------------------------------+-------------------~-----------------------+ 
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80 BIT REGISTER 	 PAS NQ.1 DIGITAL ~M\lNCOM CH.7 

PAS NO.2 DIGITAL M~INCOM CH.9 


(10) (10) (10) (10) (10) (10) (10) (10)
+-------+------+---- ----+----+----+----+-----+ 
i PASANGiPASTATilOS3 AOS3ilOS2iAOS2ilOS l :AOSI i 
+-------+------+---- ----+----+----+----+-----+ 

1 	 SO 

MNEMONIC BIT NO. FUNCTION 

PASANG 1-10 

(TPSAST) O=CCW,l=CW 

(T PSDA T) 2- 10 ENCODER ANGLE BIT 2=MSB 


PAST AT 11-20 

(TPSVAl) 11 1"H!VAl ID DA TA 

(TPSNEW) 12 l ~NEW DATA (PLANAR MODE ONLY) 

(TPSf/l:)D) 13 l=PlANAR MODE 

(TPSlEw) 14 l=SlEW ENA BLE 

( TPSCAN) 15 l=- St:CTOR SC AU 

(TPSSUN) 16 l=SElECT SMSS 

(TPSClK) 17-18 O=1250HZ ClK ,78.0HZ STEP 


1~ 625HZ ClK. ,39. 0HZ STEP 
2= 312HZ ClK. ,19 . 5HZ STEP 
3= 156HZ ClK. / 9.8 HZ STEP 

(TPSCND) 19 l=CW SCAN DIRECTION 

(TPSTAR) 20 !=TARGET OVERFLOW (OVER 3 TARGETS)


+-----------------------+-----------------------+ 
i PLANAR MODE i SPHERICAL MODE : 

+-----------+----------+-----------------------+-----------------------+ 
lOS3 21 SIX 8 5IT HYBRID GREY i SIX 10 BIT COUNTERS 

22-30 CODE S REPRES~~TING 
ENCODER PO S ITION 

: ALlS3 31 BIT S 22.3 ~ ,42,52, bITS 21,31,41,51,, 32-40 62,72 ARE MSB'S. 6"1,71 ARE MSB'S 
:, lOS2 41 BITS 21,31,41,51 SITS 30,40,50,60,, 42-50 6 1, '1 j REPRESENT 70,80 ARE lSB'S. 

51 DIRECTION Of SCAN 
:' AOS2 ,, 52-GO 1 =Cvl 	 , 

lOS> 62-70 ____ , 
: 7. ____, __ _ 

:' :, 6. 	 , _ ____ 
:: ~OSl '72,80, _____ _ 
:' ------+-- -----..­+-­

8 BIT FLAGS 

OSC 28 PAS NO.1, O=OFF, 255=ON 

osc 29 PAS NO.2, O=OFF, 2S5=ON 


------------------------------------------------------ -- --------------~------------------------------------- ---------------------
ASC3-26 PAS 1 SENSOR TEMP 

ASC3-27 PAS 2 SENSOR TEMP 

DMC-l P~SPI PAS NO 1/2 SUN PUlS~ 
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32 BIT STATUS REGISTER 	 IRA STATUS REG!STER NO.1 DIG , SUBCOM CH.O 

IRA STATUS REGIS7ER NO.2 DIG.SUBCOM CH.l 


(4) (1 ) (1 ) (6) (2 ) (6) (6) (6)
+-------- .. ---+ ----- ... -_.. _--+-----+ -----+-----+------+~--

:NOT USED: IRAENA: IRARC:,RASYN:IRACE:IRhHT:IRAGY:IRAMCT:+--------+-----..+ - ----+------+- -- --y . . ----+-----.:.----- -i· 

: 	 :6----1: 1-2 : 1---6: 1---6: 1----6: 
+---------------------+------+-----+-----+-----+------+ 

7 13 15 21 27 32 

MNEMONIC BIT NO. FUNCTION 

1-4 NO~ USED ~ 
IRAENA 5 ENABLED BITS 1-23 OF : IRA COMMAND 

IRARC 6 IRA RATE COLO O=RATE COLD; i=NORMAL RATE 

IRASYN 7-12 

(IRASY6-1)7-~2 1=SYNC,GYR06-1 


IRACE 13-14 

(IRACl-2) 13-14 l=ON,COMMON ELEC . I-2 


IRAHT 15-20 

(IRAHTI-6)15-20 O=HI,HEATER 1-6 SELECT 


IRAGY 21-26 

(IRAGYl-6)21-26 I=ON,GYRO 1-6 SELECT 


I RAMCT 27-32 I=HOlD/SlEW,MODE CONTROL 

G=RATE MODE 


(IRMCTI-6)27-32 


IRA INCREMENTAL ANGLE 
+----------------------+ 
: GYRO INTeGRATED RATE : 
+----------------------+ 
GYRO 1-6 DMC CH. 15,27,20,29,23,31 

+-----------------------------------------+----------------~------------------------+------------------------------------_ .. _----+ 
ASC3-0 PITCH RATE # 1 ASC3-4 ROll RATE # 1 ASC3-8 GYRO 3 RATE : 
ASC3-1 ?ITCH RATE # 2 ASC3-5 nOll RATE # 2 ASC3-9 GYRO 4 RATE : 
ASC3-2 YAW RATE # ASC3-B GYRO 1 RATE ASC3-10 GYRO 5 RATE : 
ASC3-3 YAW RATE H 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 : 
ASC2-45 GYRO 2 MOTOR CURR ASC2-49 GYRO 4 MOTOR CUR ASC2-53 GYRO 6 MOTOR CURR : 
A5C2-46 GYRO 2 TEMP ASC2-S0 GYRO 4 TEMP ASC2-54 GYRO 6 TEMP : 
ASC2-30 SENSOR TEMP ASCI-19 COM ELECT TEMP : 
AMC-19 TRRATI ROLL RATE AMC-20 TPRhTl PITCHRATE 1 AMC-21 TYRATI YAW RATE 1 : 
AMC-24 TRRAT2 ROLL RATE 2 I AMC-27 TPRAT2 PITCHRATE 2 I AMC-29 TYRAT2 YAW RATE 2 : 

+-----------------------------------------+-----------------------------------------+-------------------------------------------+ 

SIT 1 IS THE FIRST BIT OUT OF THE IR A 
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32 BIT REGISTER 	 FSS-I DIGITAL SU3COM CH .2 
FSS-2 DiGITAL SUSCOM CH.3 

(6) (9) (I) (6 ) ( 9) (I) 
+------.+-----+--- -- +---- -+---- - ;----- --+ 
: FSSCA:FSSFAiFSSHD:FSSCBiFSSFSiFS SGN i 
+------+-----+-----+-----+-----+------+ 

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 	 O=HEAD 1 
I=HEAD 2 

FSSCa 17-22 	 COARSE GRAY CODE 
AXIS B 

FSSFB 23-31 	 FINE BINARY CODE 
AXIS B 

FSSUN 32 SUN PRESENT 	 O=NO 
I=YES 

BIT IS THE FIRST BIT OUT OF THE FSS 

BIT 1 IS FSS BIT 6CA (MSB) 

BIT 7 IS FSS BIT 9FA (MSB) 

BIT 17 IS FSS BIT 6CB (MSB) 

BIT 23 IS FSS BIT 9FB (MSB) 

ASCI-57 FINE SUN SENSOR NO . 1 ATA 
ASCI-59 FINE SUN SENSOR NO . 1 +5V 
ASCt-60 FINE S~N SENSOR NO. 2 +SV 
ASC3-t3 FINE SUN SENSOR NO. 2 ATA 
ASC3-18 FINE SUN SENSOR t nr:1P(DMU-l ) 
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16 BIT REG!STER 	 DIGITAL MAIN COM CH.l1 

(16 ) 
+--------+ 
: SMSSEA : 
+--------+ 

1 16 

. ~.lNEMQN I C UIT NO. FUNCTION 

SMSSEA 1-9 	 ELEVATION ANGLE IN GRAY CODE 
BIT 1 1STHEMS B 

10-1::; ZEROS 

SMSSEAST 16 1 =NEIoI OAT A 

BIT 1 IS THE FIRST OIT OUT OF THE SMSS 

ELEvATION ANGLE IN DEGRE~S 


BETA=SIGN (0.25 + 0.5 N) 


SIGN=NEG.IF MSB=O 

SIGN=POS.IF MSB=1 

~=BIT 2-9 GRAY CODE DEC . EQUIVA LENT 

FLUX PARTICLE MONITOR 
~.

ASC3-18 SPIN MODE SUN SENSOR TEMP (GMU-2) 
DMC-5 SMSP SPIN MODE SUN SENSOR SUN PULSE. 
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56 BIT DIGITAL STATUS REGIS1ER FES-1 ,GIG.MAIN COM CH.3 
FES-2,DIG.MAIN COM CH.13 

(2 ) (7 ) (7 ) ( 15) (1 ) (12 ) (12 )
+-------+-----+-----T------+------+-------T-------+ 
: TFESSM:TFESXITFESY:TFESCTITFESSP:TFESSEXITFESEY I 
+-------+-----+-----+------+------+-------+-------+ 

1 56 

MNEM·)NIC BIT NO. FUIKT ION 

TFESSM 1-2 SYSTEM MODE O=PRIMARY 
l=SEARCH & TRACK 
2=FIELD CAMEr~A 
3=NOT USED 

TFESX 3-9 F~AME START COORDINATE 

TFESY 10-16 LINE START COORDINATE 

TFESCT 17-31 STAR MAGNITUDE COUNT 

TFESSP 32 STAR PRESENT O=NO 
l=YES/TRACKING 

TFESEX 33-44 X-STAR POSIT ION 

TFESEY 45-56 Y-STAR POSITION 

DIGITAL DISCRETE,FES-l DIG.SUBCOM CH.14 
FES-2 DIG . SU~COM CH.15 

(7) ( 1 ) 
+----+------+ 
I N/AIFESSP : 
+----+------+ 

1 B 

MNEMONIC BIT NO. F'JNCTION 

N/A 1-7 NOT USED 

FESSP 8 STAR PRESENCE FLAG O=NO l=YES 

ASC3-14 FINE ERROR SENSOR NO. 1 TEMP 
ASC3-15 FINE ERROR SENSOR NO.2 TEMP 
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24 BIT REGISTER DIGITAL SUBCOM CH-16 

(4 ) (4 ) (2 ) ( 2) ( 2) (2 ) (2 ) (2 ) (4 ) 
+------+------+------+------+------+-----+------+------+---+ 
iFOCUSI iFOCUS2iFOCLIMiDSTATL:DSTATS:ASTAT:CSTAfLiCSfATSiN/Ai 
+------+------+------+------+------+-----+------+------+---+ 

5 9 11 13 15 17 19 24 
MNEUMGNIC BIT NO. FUNCTION 

FOCUSI 1-4 FOCUS DRIVE:. I POSITION I"HIGH 
O=LOW 

(FOCSIAIII)1 FOCUS DR!VE lA-I 
( FCCS2A# I) 2 FOCUS DRIVE :.iA-l 
(FOCSIBIII)3 FOCUS DRI'JE 1 B-1 
( FOCS2 Bill )4 FOCUS DRIVE 2B-I 

FOCU52 5-8 FOCUS DRIVE 2 POSITION I=HIGH 
O=LOW 

(FOCSIAII2)5 FCCUS DRIVE I A-'2 
(FOCS2A!l2)G FOCUS DRIVE 2A-2 
(FOCSIBII2)7 FCCUS DRIVE ~ B-2 
(FOCS2BII2)8 FOCUS DRIVE 2B-2 
FOC LI M 9-10 FOCAL LIMI TS OO~MID,OI=MIN 

I O~MAX, 11 =BAD 
DS T A TL 11-12 LONG WAVE DISPERSION OO=SLEW,OI=HI 

GRATING 10=LO,II=BAD 
DSTATS 13-14 SHORT WAVE DI5PERSION OO=SLEW,IO=LO 

GRATING OI=HI,II=BAD 
ASTAT 15-16 APERTURE 10=CLOSE,OI=OPEN 

OO=SLEW, II =BAD 
CSTATL 17-18 LONG WAVE CAMERA MIRROR 00=SLEW,10=PRIME 

OI=REDUNDANT,lf=BAD 
CSTATS 19-20 SHORT WAVE CAMERA MIRROR OO=SLE~J, IO=PRIME 

OI=REDUNDANT,II=BAD 
N/A 21-24 NOT USED 

8 BIT FLAG 

DSC 17 Lo\~ VOLTAGE OVERLOAD, O=NDrli'iIAL, :255"OVERLOA~ 

ASCI/2-31 EEA CONVERrER 1/2 TEMP ASCI/2-60 EEA CONVERTER 1/1/2 +15V 
ASC2-56 EEA CONVERTER I +12V ASC2-GI EEA CONvERTER 1/2 -15V 
ASC2-57 EEA CONVERTER I +5V ASC2-S2 EEA CONVERTER 1/2 +8V 
ASC2-58 EEA CONVERTER 2 +12V 
ASCI-62 FOCUS MECH POSITION -(EXTEND) ASC2-5S EEA CONVERTER 2 +5V 
ASCI-63 FOCUS MECH POSITION +(RETRACT) 
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56 BIT REGISTER CAM ERA NO. 1 (L~P ) DI GIT AL MAI N COM CH.4 
CAi.1I~fl A :~O. 2 (L~D ) OIGl l AL MAIN c eM CH.IO 

CAMERA NO. 3 (~WP ) DIGITAL MAIN cau CH . 6 

C~MERA NO.4 (S WR) DI GIT AL MAI~ co~ CH . 12 

(3 ) ( 1 ) ( 1 ) (2 ) (2) \ 1) ( 1 ) ( 7) (10) (10) (10) (10) 

+-----+------+----+-----+-----+------+----+-------+----+----+----+-.. _-+ 
: CAMID: SCAN9T: TV!LC: TTUNG: TSTEP: TOW ID: TUVF: TCAMODE: TSSR: TLSR: TI SA: T I LA: 
+-----+------+----+-----+-----+------+----+-------+----+----+----+----+ 

I 4 5 6 7 9 11 10 17 27 37 47 56 
MNEM] NIC BIT NO. FUNCT!ON 

CA~lI ) 1-3 CA MERA I . D. 
SCANST 4 SCAN alT 
T\~lC 5 WA VELENGTH CAL STATUS 
TTUNG 6,12 TUNGSTEN FLOOD LAMP STATUS . 
TSIE;> 7-0 STE P SIZE 
T8HFID 9 BAC K HOLE AND FIDUCI AL LAMP STATUS­
TUVF 11 UV FLOOD STATUS 
TCMIOD 10,1;3-16
+--------------+---_.. _------_ .. _-+------------------------+ 
: .ARGUMENT S : TELEMET RY BI IS : FUNCT ION 
: . 1101 ~1 1'!151E;1 I 

+--------------+----------------+------------------------+ 
STBY COO 0 0 STANDBY(AUTO SET BY SCLI 
STBY 0 0 0 0 STANDBY( COMMAND) I 
EX 0 0 0 1 EXPOSE I 
RDLO 1 1 0 1 0 R~AD LO GAIN I 
RDHI 0 1 0 1 0 READ HI GAIN : 
kDER 1 0 0 1 0 READ-RATE-ERASE : 

• fR 1 0 1 0 0 I ERASE I 
+--------------+----------------+------------------------+ 
(LGSEL) 10 Lml GA IN SELECT 
(TSIAS) 13 TARGET BIAS 
(ERASEM) 14 ERASE MODE 
(READM) 15 READ MODE 
(EXP~S ;v'I) 16 EXPOSE MODE 
TSSR 17-'6 NU MBER SAMPLES (SAMPLE SCAN RANGE) NOTE 1 
TLSR 27 -36 NUMaER LINES (LINE SCAN RANGE) NOTE 1 
TISA 37- q6 STARTING SAMPLE (INITIAL SAMPLE ADDRESS) NOTE 2. 
TllA 41-56 STARTING LINE (INITIAL LINE ADDRESS) NOTE 2. 

NOTE 1 REMAWING AT TI ME OF n U .DOUT. 

NOTE 2 ADDRESS AT TI~E OF RE ~ DuUT. 


BIT 1 IS THE FIRST BIT OUT OF THE SSCL. 
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B BIT FLAGS 
DSC 24 CAME RA NO 1 +28V (LWf' ) 0 =OF F 255 =OH 
DSC 25 CAMERA NO 2 +28V (LWh) O=OFF 255=ON 
DSC 26 CAr.'ERA NO 3 +28V (SHi') O=OF F 255=ON 
DSC 27 CAMERA NO 4 123V (SWR) O=OFF 255=ON 
DSC 30 CAL PS NO. 1 TUNGSTEN LAMP O=O~F 255=ON 
DSC 31 CAL PS NO. 2 TUNGSTEN LAMP O=OFF 255=ON 

+-------------------------------------------------+-------------------------------------------------+ 
AMC-22 ESCI AMC-C; SPECV3 SSCL SI'JP VIDEO 
AMC-30 ESC2 AMC-l0 SPEtV2 SSCL L~R VIDEO 
AMC-4 SPECVI SSCL L.\~p VIDEO Af\I.C-12 SPECV4 SSCL S,JR VIDECi 
S8MB SSOPE~ SUN SHUTTER-OPEN 59#7 SSCLOS SUN SHUTTER-CLOSE 
ASCI-51 SI CAL PSI HV CURRENT ASC2-2 51 CAL PS2 HV CURRENT 
ASC3-20 SI S~CONDARY MIRROR TEMP-MIRROR ASC3-25 TELESCOPE TUBE +2/-2 TEMP STA 92 
ASC3-21 SI SECONDARY MIRROR TEMP-FOCUS ASC3-28 CAMERA DECK (NEAR LWP/LWR) TEMP 
ASC3-22 PRIMARi MIRROR-LOC 1 TEMP +Y ASC3-29 CAMERA DECK SWP/SWR TEMP 
ASC3-23 PRIMARY MIRROB-LOC 2 TEMP -Y ASC3-30 CAMERA DECK (FESI/FES2) TEMP 

I ASC3-24 TELESCOPE TlJ8E +2;-2 TEMPSTA133 ASC3-31 SPEC COVER TEMP AT RING +2/-2 
+-------------------------------------------------+-------------------------------------------------+ 
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+-----------+----------+------------+----------+----------------------------------------------+ 
: DATABLOCK : ROUTINE: FkOCE8UrE : BUILT BY : DESCRIPTlbN 
: : UH HJK : EXE CU Tt.G LE : : I 

+-----------+---------+------------+----------+----------------------------------------------+ 
: DDO -089 : NO : YES : loJSTART : SLEW DA"!"A B.!.SE : 

+-----------+---------+------------+----------+-----------------------_.----------------------+ 
: 0[310 : YES : YES : Cr~D SYS : SLEINIiOLD r,1QCES OF OPERAT ION : 

+-----------+---------+------------+----------+----------------------------------------------+ 
: 0811 : YES : YES : G"JD SYS : ~lANtUVER SLEW DATA : 

+-----------+---------+------------+----------+----------------------------------------------+ 
: OB12 : NO : YES : GND SYS : aBC T LM FRAME SELECT : 

+-----------i---------+---------~--+----------+---------------------------------~------------+ 
: DB13 : NO : YES : GND SYS : SIX OBCDATA ADDRESSES : 

+-----------+---------+------------+----------+----------------------------------------------+ 
: DD14 : YES : YES : GND SYS : EXPOSURE TIME CMNDS. : 

+-----------+--------~+------------+----------+-------~--------------------------------------+ ~ 
: 0815 : yES : YES : Gt~D Svs : HANOJVER INFORMATION : 

+-----------+---------+------------+----------+----------------------------------------------+ 
: 0816 : NO : YES : GND SYS : TACH REFERENCES FOR WHEEL SPEED HOLD : 

+-----------+---------+------------+----------+-------._--------------------------------------+ 
: DB17 : NO : YES : GND SYS : DELAYED COMI'.lANDS : 

+-----------+---------+------------+----------+----------------------------------------------+ 
: DD18: : : WS T.A.RT : SUN ACQU I S IT ION BACKUP ACS : 

+-----------+---------+------------+------_.---+----------------------------------------------+ 
: 0819 : NO : NO : \vSTART : DELTA v BURN DATA : 

+------------+---------+------------+----------+----------------------------------------------+ 
: DB20 : NO : NO : WSTART : PRECESSION BACKUP : 

+-----------+---------+-------~----+----------+----------------------------------------------+ 
: DB21 : NO : NO : WSTART : NUTAT ION BACKUP : 

+-----------+---------+------------+----------+----------------------------------------------+ 
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t-------t----------t--- - -t------.--t-------t-------+------+---------+-------------------------------------+ 
r DATA : VARIABLE: DIM : NUMDER : SCALE: LSBWT : TYPE: INI-rIAL : DEFINATION/UNITS 
: BLOCK : :: "iORDS: : : : VALUE : I 

+-------t----------+-----+--------+-------+-------+------t---------+-------------------------------------+ 
: DBO : AB : 3 : 6 : 0+1 : 2P-33 : VAR : 0 : BODY ANGLE EST IMA,TE-RADIANS : 
+-------t----------+-----+---------+-------+-------+------+---------+-------------------------------------+ 
: DBO : ABG : 3 : 6 : O ·~I : 2P-33 : VAR : 0 : BODY ANGLE FROM GYRO MEASURE-RADIANS: 
+-------+----------+-----+--------+-------+-------+------+---------+-----_._------------------------------+ 
: 080 : .A.BR : 3 : 6 : 0+1 : 2P-33 : VAR : 0 : BODY ANGLE RESIDUALS-RADIANS : 
t-------t----------+-----t--------+-------+-------t------+---------+-------------------------------------+ 
: DBO : REI : 3 : 3 : S-8 : 2P-25 : VAR : 0 : BODY RATE ESTIMATE-RADIANS/SEC : 
t-------+----------+-----t--------+-------+-------+------+---------+-------------------------------------+ 
: DBO : RBG : 3 : 3 : S-[$ : 2P-25 : VAR : 0 : BODY RATE rAEASURE-RADIANS/SEC : 

J 

+-------+----------t-----t--------~-------+-------+--·.-~-+---------+-------------------------------------+ 

: DBO : F<BR : 3 : 3 : S-8 : 2P-25 : VAR : 0 : BODY RATE RESI DUALS-RADIANS/SEC : 
t-------t----------+-----+--------+-------~-------+------t---------+-------------------------------------+ 

: DBO : BT : 3 : 3 : S-8 i 2P-25 : VAR : 0 : BIAS ACCELERATION ESTIMATE-RAD/SEC/S: 
+-------+----------+-----+--------+-------+-------+------+---------t----------------·_--------------------t 
: DBO : ICOUNT : 1 : 1 : S+17 : 1 : VAR : 0 : ITERATION COUNTER-WHEEL Y BIAS AVE : 
t-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------t 
: DBO : IUPC : 1 : ·1 : 5+17 : 1 : VAR : 0 : ITERATIOtJ COUNTER-GYRO CAL LOGIC : 
t-------t----------+-----+--------+-------+-------+------+---------+----------------~--------------------+ 

: OBI : IWHL : 1 : S+17 : 1 : CNST : 4 : UNUSED WHEEL NUMBER : 
+-------+----------+-----t--·------+-------+-------+------+~--------+-------------------------------------+ 

; OBI : IBUP : 1 : 1 : 5+17 : 1 : CNST : 50 : /I OF ITER. BETWEEN V BIASCOMPUTATION: 
+-------t----------+-----+--------+-------~-------+------+---------+-------------------------------------t 

: OBI : NDMAX : 1 1 : S+17 : 1 : CNST : 10,000 : UPPER LIMIT GYRO DELTA COUNTS : 
t-------+----------+-----t--------+-------+-------t------+---------+-------------------------------------+ 
: OBI : NDiY:IN ! 1 : 1 : S+17 : 1 : CNST : -10,000 : LOWER LIMIT GYRO DELTA COUNTS : 
t--~----+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

: OBI : L'MAX : 3 : 3 : S+9 : 2P-8 : CNST : 2.5 : MAX CONTROL SIGNAL-VOLTS : 
+-------t----------t-----t--------+-------+-------+------+---------+-------------------------------------+ 
: OBI : Ur,1AXN : 3 : 3 : S+9 : 2P-8 : CNST : -2.5 : MIN CONTROL SIGNAL-VOLTS : 
t-------t----------+-----t--------+-------+-------+------+---------+-------------------------------------+ 
: 0131 : VMAX : 1 : 1 : S..,.10 : 2P-7 : CNST : 2 . 5 : MAX ~JHEEL SIGNAL-VOLTS : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: OBI : VMAXN : 1: : S+10 : 2P-7 : CNST : -2.5 : MIN WHEEL SIGNAL-VOLTS : 
t-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: OBI : VB :·1: 4 : S+9 : 2P-8 : VAR: .. : ~iHEEL BIASES-VOLTS : 
t-------+----------+-----+--------+-- ·-----+-------+------+-------~-+-------------------------------------+ 

: OBI : TESTI : I : 1 : S+1 : 2P-16 : (;NST : .0018 : \'JHEEL RATE SAT.-Lm!ER LIMIT-RAD/SEC : 
+-------+----------t-----+--------+------- t -------+------+---------+-------------------------------------+ 
: OBI : TESTIN: : j : S+I : 2p-16 : CNST : -.0018 : NEG RATE SAT.-LO~iER LIMIT-RAD/SEC : 
t-------t----------+-----i--------t-------+-------+------+---------+-------------------------------------+ 
: OBI : TEST2 : 1 : 1 : S+I : 2P-lf) : CNST: .0022: KATE SAT.-UPPER LIMIT-RAO/SEC : 
+-------t----------+-----+--------+-------+-------+--- -- -+---------+-------------------------------------+ 
: OBI : TEST2N : 1 : 1 : S...t : 2P-16 : CNST : -.0022 : NEG RATE SAT.-UPPER LIMIT-RAO/SEC : 
+-------+----------+-----+--------t-------+-------+------+---------+-------------------------------------+ 
: OBI : TEST3 : 1 : 1 : S+1 : 2P-16 : CNST : .0002: SWITCH LINE WIDTH-R : 
t-------+----------t-----+--------t-------+------·-+------+---------+-------------------------------------+ 
: OBI : TEST3N : 1 1 : S+l : 2P-16 : CNST : -.0002 : NEG SWITCH LINE WIDTH-R : 
t-------+----------+-----t--------+-------+-------+------+---------+-------------------------------------+ 
: OBI : IGUP i 1 : 1 : S+17 : 1 : CNST: 468 : NITER BETWEEN GYRO TRIMS : 
+-------+----------+-----+--------+----._--+-------+------+---------+-------------------------------------+ 
: 061 : ISUFNV : 1 : 1 : S+O : 2P-17 : CNST: .02 : 1/18UP : 
t-------t----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: 031 : TEST5 : 1 : 1 : S-8 : 2P-·25 : CNST : .0002 : RATE LIMIT S'~TCH SLEW TO HOLD-R/S : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: OBI : TEST5N : 1 : 1 : S-8 : 2P-25 : CNST : -.0002 : NeG RATE LIMIT SWTCH SLEW-HOLD-R/S : 
t-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

OBC DATA BLOCK DBO JUNE 1, 1979 PAGE 74 VI 



+-------+----------i-----+--------+-------+-------+------+---------+-~-----------------------------------+ 

: DATA : VARIABLE: DIM: NUi,mER : SCALE: LSBWT : TYPE: INITIAL: DEFINATION/UNITS 	 : 
+-------+----------+-----+--------+-------1·-------+------+---------+------------------------------ - ------+ 
: OBI : ABLIM : 1 : 1 : 5+1 : 2P-16 : CNST : .01875 : ANGLE LIrAIT FOR HIGH GAIN HOLD MODE: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: OBI : NABLIM 1 1 : 5+1 : 2P-16 : CNST : -.01875 : NEG.ANGLE LIMIT FOR HIGH GAIN HOLD 
1 : I I : : : : : MCDE 	 I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB2 : DT : 1 : 1 : 5;.1 : 2P-16 : CNST : . 2048 : IHRATION INTERVAL-SECONDS : 
+----- - -+----------+-----+--------+-------+-------~------+---------+-------------------------------------+ 
: DB2 : GF1(1) : Z 3 $+0 ~P-17 CNST .656 FILTER GAINS-GYRO ONLY 
: : GF1(2) : .633 
: : GF1(3): I I : I .562 iI 	 I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB2 : GF2(I) 3 3 S+3 2P-14 CNST 1.61 FILTER GA!r~S-GYRO ONLY 

: GF2(2) 1.47 
I : GF2(3) I I I I I I 1.08 i I 

+-------+----------+-----+--------+-------+-------+------+_ .. _------+-------------------------------------+ 
DB2 	 : GF3(1) 3 3 : 5+4 2P-13 CNST .9~2 FILTER GAINS-GYRO ONLY 

: GF3(2) : .829 
I : GF3(3) I I : I I I .243 i 	 I 

+-------+----------+-----+--------+-------+-----~-+------+---------+-------------------------------------+ 
DB2 	 : GF11(1) 3 : 3 5+0 2P-17 CNST .013 FILTtR GAINS-GYRO PLUS FES 

: GF11(2) : , 013 
I : G F 1 1 ( 3 ): I .093 i 	 II 	 I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB2 : GFI2(1) 3 : 3 S+O 2P-17 eNST .156 FILTER GAINS-GYRO PLUS FES 

: GFI2(2) : .160 
I : GFI2(3) I : I: I .125 : 	 I 

+-------+----------+-----+------_._+-------+-------+------+---------+-------------------------------------+ 
DB2 : GF21(1) 3 3 : 5+3 2P-14 CNST .0006 FILTER GAINS-GYRO PLUS FES 

: GF21(2) : .0006 
I : GF21(3) I : I I I . 031 i I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB2 	 GF22(I) 3 3 S+O 2P-17 CNST: .420 FILTER GAINS-GYRO PLUS FES 

: GF22(2) : .388 
I : GF22 (3) I I I I I : . 279 i I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB2 	 : GF 3 1(1) : 3:3 5+0 2P-17 CNST . 002 FILTER GAINS-GYRO PLUS FES 

: GF31(2) : .0016 
I : GF31( 3) : I: I I .0074 i 	 I 

+-------+----------+-----+--------+-------+---~---+------+---------+-------------------------------------+ 
: DB2 : GF32(1) 3 2 5+3 ~P-14 CNST .245 FILTER GAINS-GYRO PLUS FES 
: : GF32(2) .2 '19 
: : GF32 (3) I I .061 i II 	 I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB2 : GUI : 1 : 1 : 5+0 : 2P-17 : CNST : .978 : FILTER GAINS-GYRO ANGLE UPDATE : 
+-------+----------+-----+--------+-------+-------+------+_._-------+-------------------------------------+ 
: DB2 : GU2 : 1 1 : 5-4 : 2P-21 : eNST : .0091 : FILTER GAINS-GYRO RATE 8IAS UPDATE: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB2 : TXR : 1 1 : 5+4 : 2P-13 : CNST : 4.883 : ITERATION RATE 1/ 0T - l / SEC : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB3 GFB(l) 6 12 0+2 2P-32 CNST 2.749 BUTTERWORTH FILTER COEFFICIENTS 
: GFB(2) -2 . 528 USED TO FILTER FES DATA. 
: GFB(3) .777 
: GF5('1) 3.1E-4 
: GF8(5) 1.1E-3 
: I G F B (6) I I I I I 2.7 [-4 i I 

+-------+----------+-----+-._-----+-------+-------+------+---------+-------------------------------------+ 
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+-------+-------- - -+-----+-- - -----+------- -------+------+----- - ---+-------------------------------------+ 
I DATA: VARIABLE: [lIM: ;,UI.1E'::R : SCALE L5B\'JT: TYPE: INITIAL I DEFINATIJN/UNITS I 
+-------+----------+-----+- - -- -----+------- -------+------+---------+-------------------------------------+ 
: DB3 : TEST4 : 1 : 1 : S-8 : 2P-25 : CNST : .00025 : LIMIT:BT-SW TO RA\~ GYFlO-FILTER DIVER: 
+-------+----------+-----+--------+-------+-------+------+-- -------+---------------------- ---------------~ 
: DB3 : TEST4r-J : 1 1 : 5-0 : 2P-25 : C:~ST : -.00025 : NLIMIT:BTS\~ TO RAW GYRO-FILTER DIVER: 
+-------+----------+-----+--------+-------~-------+------+---------+---------------------~---------------+ 
: DC3 : VCONV : 1 : 1 : S-d : 2P-l0 : C~!ST : 50.8 : cONVERSION VOLTS TO COU~ITS/VOLT : 
+_______+----------+-----+--------+-------T--------+------+---------+-------------------------------------+ 
: 0132 : C~JTHIE : 1 : 1 : 5-2 : 2P-19 : CNST : .03 : INTER VAL CMJ vJlNOOWS-SEC : 
+-------+-------- - -+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: 0133 : \~TI»IE : : 1 : S- tl : 2P-25 : CNSr : .0002 : INTER 'J AL aBC DATA WORDS-SEC : 
+-------+-----------+-----+--------+-------+----- .- -+------+---------+-------------------------------------+ 
: DB3 : PROCTIME : 1 : 1 : S-2 I 2P-19 : CNST : .012 : ESTIMATE PROCESSIi'lG TIME SLE\~/HOLD-S: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: D£J3 : NUNCER : 1 : S-2 : 2P-19 : CNST : -.004 : NEG. UNCERTAINTY ALLO\'JED BEHIEEN CMDI 
: : ,: I : I : : WINDm'i AND ATTEMPT TO CMD-SEC. : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
IDS3 : PI : 1 i : S-2 : ~p-19 i CNST : .012 : pROC.TIME-MODULES 1 THROUGH 7. : 
+-------+----------+-----+--------+--- ----+-------+------+---------+--------------------------- ----------+ 
I DB3 I P2 1 1 : S-2 I 2P-19 I CNST : .0237 I TIME FROM CMD WINDOW UNTILL CMD IS : 
:: :: I : : I PROCESSED BY CMD DECODER TO WHEELS.: 
+-------+----------+-----+-~------+-------+-------+------+---------+-------------------------------------+ 

DS3 	 AlII : 1 1 S+O 2P-17 CNST 0 XFORM MATRIX FROM FESI TO P,Y 
A121 I S+O 2P-17 CNST -1 
A211: ')+0 2P-17 CNsr -1 

I I A221 : I : S+O I 2P-17 I CNST I 0 i 	 I 

+-------+----------+-----+----~---+-------+-------+------+---------+-------------------------------------~ . 
: 083 A112 1 1 5+0: 2P-17 CNST -.471 XFORM MATRIX FROM FES2 TO P,Y 
I A122 1 S+O : 2P-17 CNST -.08213 
: A212 S+O . : 2P-17 CNST .88213 
I 	 : A222: I S+O : 2P-17 I CNST 1 -.471 i 1 

+-------+----------+-----+--------+-------+-------+------+-------- - +-------------------------------------+ 
I DB3 : SCAL:::1 : 1 : 1 : S-19 I 2P-36 I CNST : .134':-5: CONVERSION FROM FI;:S UNITS TO RADIAN: 
+-------+----------+-.~---+--------+-------+-------+------+---------+-------------------------------------+ 
: DB4 :WHSF : 1 : 1 : S;"5 : 2P-22 I CNST : .012056: ImEEL SCALE FACTOR-' FT.L8/VOLT : 
+-------+----------+-----+-- ------+-------+-------+------+---------+-------------------------------------+ 

DB4 I6NV(l): 3 3 S-2 2P-19 CNST: 4.72E-3 : RECRIFROCAl OF MOMENT OF 
IBNV(2) : : '1.11E-3: INERTIA P,Y,R 

1 I I 5NV (3) : : : I I : 9. 15E- 3 : I 

+-------+----------~-----+--------+-------+-------+------+---------+------------------------------ -------+ 
084 	 : PS1(1) 3 3 S-11 2P-28 VAR : -2.0E-7 : cONTROL WEIGHTING MATRIX ELEMENTS 

: FS1(2) : -1.8E-7 : 
1 : PS 1( 3): i : I 1 1 -4. 0E::-7 I 	 1 

+-- - ----+----------+-----+--~-----+-------+---- ---+------+---------+-------------------------------------+ 
DB4 	 : PS 2 (1) 3 3 S-11 2P-28 VAR : -4 . 9E-6 : CONTROL WEIGi 'iTING MATRIX ELEMENTS 

: PS2 (2) : -4 - 2E-6 : 
1 : PS2(3) I 1 I .1 : -9.4E-6: I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------_._----------------+ 
004 	 : PSI1(1) 3 3 S-11 2P-28 VAR : -4.1E-7 : CONTROL WEIGHTING MATRIX ELEMENTS 

: PS11(2) : -3.6E-7 : 
1 : PSll(3) : 1 I : -7.9E-7 : I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DU4 	 : PSI2(1) 3 3 $-11 2P-28 VAR : -6.0E-6 : CONTROL WEIGHTING MATRIX ELEMENTS 

: PSI2(2) : -5.9E-6 : 
1 : PSI2(3): : : I : : -1.3E-5 : : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB4 : GCB( 1) ::.J : 3 : 5+1'i 1 : CNST : 17::42 : CONTROL BIAS ACCEL. GAINS V/R:"D/S/S : 

: 	 : GCB('2):: ,:: 20146 : : 
i·-------+-------- --+-----+--- -----+-------+-------+------+---------+----------------------------------~--+ 
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+-------+----------+-----+---------+-------+-------+------+---------+-------------------------------------+ 
: DATA : VARIABi..E : DIt.'1 : ~:LiI.1l)i~R : SCALE! LS610JT : TYPE: INlT/.AL : DEFINATION/UNITS : 
+-------+----------+------+--------+-------+~------+------+---------+-------------------------------------+ 

: : GCB(3):: : : : : 9065 : : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

D84 : GCHA(l) 3 3 S+17 1 CNST: 17542 HIGAIN -ANGLE VOLT/RAD 
: GCHA(2) : :;:0146 

I : GCHA (3) I I I ,: 9065 i I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB4 	 GCHR(I) 3 3 : 5+17 CNST : 24808 HIGAIN RATES -V/RAD/SEC 

: GCHR (2) : : 284~ 1 
I : GCHR (3): I : I I : 12820 i I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB4 : GCLA(I) 3 3 S+17 1 CNST : 175.4 LOGAIN - ANGLE -V/RAD 

: GCLA(2) : 201.5 
I : GC LA (3) I I I I I : 90 -6 i I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB4 : GCLR(I) 3 3 S+17 1 (NST : 3508.4 LOGAIN - RATES -V/RAD/SEC 
: : GCLR(2) : 4029.2 
: : GC LR {3} I ,: ,: 1813.1 i I 

+-------+----------+-----+---------+-------+-------+------+---------+-------------------------------------+ 
: DB5 : TOKY : 1 : 1 : S+12 : 2P-5 : CNST : 100 : DELAY TIME-SEC : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB5 : TDLCI : 1 : 1 : S-;> : 2P-19 : VAR : . _085 : DELAY TIME-DATA SAMPLE TO CMD EXECUT: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

085 	 PH12 1 1 S.O 2P~17 VhR : .085 : STATE XITION MATRIX ELEMENTS 
PH13 1 1 S+O 2P-17 VAR : 2.2E-3 
PH23 S+o :2P-17 VAR : .085 
PH33 S-tO 2P-17 VAR : .99915 
PHI12 S+O 2P-17 V.\R : .1198 
PHI13 5+0 2P-17 VAR': 6.6E-3 
PHI23 S+J 2P-17 VAR : .119 

I PHI33 I STO I 2P-17 I VAR : .998 i I 

+-------+----------+-----+--------+-------+-------+------+---------+--------------------------------------+ 
: 005 : SK(l) 3 3 5+13 2P-4 CNST: 3157 SCALE FACTOR - SEC.SEC : 
: : SK(2) : 3626 : . 
: : SK(3) I I I I I : 1632 I : 

+-------+----------+------+--------+-------+-------+------+---------+-------------------------------------+ 
: DB5 : UoJ : 3X3 : 9 : 5+1 : 2P-16 : CNST : I : wHEEL DIRECTION COSINES : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB5 : WL : 3X3 : 5 : S+I : 2P-16 : CNST : I : INVERSE WHEEL DIRECTION COSINES : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB5 : TDKYNV : 1 1 : 5+3 : 2P-14 : CNST : .01 : RECIPROCAL OF TDKY : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DB6 	 WG( 1) : 6 G 5-24 2P-41 CNST ~.90E-8: GYRO SCALE FACTORS-RAD/COUNT 
WG(2) : 4.86E-8 
~JG(3) : 4.86E-8 
WG(4) : 4.86E-8 
WG(5) : 4.91E-8 

I I ~JG(6) : I I I I I 4.87E-8 i I 

+-------+----------+------+--------+-------+-------+------+---------+-------------------------------------+ 
DB6 LI(l,I) 6 : 6 S+l 2P-16 CNST .323 INVERSE OF GYRO DIRECT10N COS MATRIX: 

LI(l,2) : .087 ROW 1 - PITCH 
LI{l,3) : -.237 . 
LI(l,4) : -.323 
L1(1.5) : -.087 

I I L I ( 1 .6) I : I I I I - 237 i I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: 006 : L1{2,l) : 6 : 6 : S+l : 2P-16 : CNST : .087 : INVERSE OF GYRO DIRECTION COS MATRIX: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
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+-------+----------r-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DATA : VARIABLE: [)W : NU MBER: SCALE. : LSR\H : TYPE: INITIAL: DEFINATION j UNITS : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

LI(2,2) : .323 ROW 2 - YAW 
LI(2,3) : .n7 
LI(2,4) : -.087 
LI(2,5) : -.323 

I I L I (2,6) I : : , : I -.237 i I 

+-------+----------+-----+--------+-------+-------+------+----- - ---+-------------------------------------+ 
DB6 LI ( 3,1) G 6 S+4 2P-13 CNST 1.91 INVERSE OF eYRO DIRECTION COS MATRIX: 

~I(3,2) 1.91 ROVJ3-ROLL : 
LI(3,3) 1.91 : 
Ll(3,4) 1.91 : 
LI(3.5) 1.91 : 

I I Ll(3,6) I : : I I I 1.91 I : 

+-------+----------+------+--------+-------+-------+------+---------+-------------------------------------+ 
DB7 LG(I,l J 3 3 5+0 2P-17: C~ST . 962 GYRO DIRECTION COS MATRIX-P 

LG(I,2) : .257 Y 
I I LG(1.3) ,: I: .OS7 R II I 

+-------+----------+-----+--------+-------+-------+------+---------+--- --------------------------------~-+ 
DB7 : LG(2.1) 3 3 S+O 2~-17: CNST .257 GYRO DIRECTION COS MATRIX-P : 

: LG (2,2) : .962 Y: 
I : LG (2,3) I : : I : I .Oso, I R: 
+-------+-----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB7 : LG(3,l) 3 3 S+O 2P-17 CNST -.704 GYRO DIRECTION COS MATRIX-P 
: : LG(3,2) .704 Y 
: : LG ( 3 , 3 ) I : I I , .087 R,I I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB7 LG(4,1) 3 3 S+O 2P-17 CNST -.962 GYRO DIRECTION COS MATRIX-P : 

LG(4,2) -.257 Y: 
I , LG (4,3) I: " .087 I R: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DB7 LG(5,l) 3 3 S+O 2P-17 CNST: - . 257 GYRO DIRECTION COS MATRIX-P 
LG(5,2) : -.962 Y 

I LG (5,3) ,: ,:: .087 RI I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB7 LG(6,1) 3 3 S+O 2P-17 CNST: .704 GYRO DIRECTION COS MATRIX-P . 

LG (6,2) : -.704 Y 
, I LG (6.3), I : I : : .087 , R, 
+-------+----------+------+--------+-------+-- - ----+------~---------+-------------------------------------+ 
: 088 : ABO : 3 : 6 : 0-5 : 2P-40 : VAR 0 : DELTA BODY ANGLES-RADIAN : 
+-------+----------+-----+----- -.--+-------+---~---+------+---------+-------------------------------------+ 
: DBa : AGO : 6 : 12 : D-6 : 2P-40 : VAR : 0 : DELTA GYRO ANGLES -RADIAN : 
+-------+----------+--~--+--~--~--+------~+-------+------+---------+-------------------------------------+ 
: DEl8 : NNE\~ : 6 : 6 : S+17 : 1 : VAR : (\ : GYRO COUNTS-CURRENT : 
+-------+----------+-----+--------+-------+----- --+------+---------+---------------------------~---------+ 
: DB8 : NOLO : C : 6 : S+l-/ : 1 : VAR : 0 : GYRO COUNTS-PREVIOUS : 
+-------+----------+-----+--------+-------+-------t------+----------+-------------------------------------+ 
: DB8 : TEST 1 S+l : 2P-16 : VAR : 0 : DUMMY VARIABLE : 
+-------+----~-----+-----+--- -----+-------+-------+------+---------+-------------------------------------+ 
: DB9 : U : 3 : 3 : S+ S : 2P-8 : VAR : 0 : CONTROL VOL TAGES( INTERNAL) -VOL TS : 
+-------+----------+-----+----- ---+-------+-------+------+---------+-------------------------------------+ 
: DB9 : UV : 3 : 3 : 5+9 : 2P-S : VAR : 0 : DUMMY VOLTAGES(INTERNAL)-VOLTS : 
+-------+--~-------+-----+--------+-----~-+-------+------+---------+-------------------------------------+ 
: DB9 : V : 4 : 4 : S+IO : 2P-7 : VAR : 0 : wHEEL VOLTAGES-VOLTS : 
+-------+----------+-----+--------+--------+-------+------+---------+-------------------------------------+ 
: DB9 : VBS : 4 ~ : 5+10 : 2P-7 : VAR : 0 : WHEEL BIAS VOLTAGES-VOLTS : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB9 : VS : '. : 4 : S+10 : 2P-7 : VAR : 0 : RUNNING SUM WHEEL VOLTAGES-VOLTS : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
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+-------+----------t-----+--------+-------+-------+------+---------~- .. -----------------------------------+ 
I DATA : VARIABLE I !I 1.,1 : I~UW3ER : SCt,I.E : LS Gi'iT : TYPE: INITl h L : DEFINATI(lNjUNITS : 
+-------+----------+- .. ---+--------+-------~-------+------+---------+-------------------------------------+ 
: DB9 : TRS : 1 : 1 : 5+1 : 2P-16 : VAR : ,1198 : TIME fRor,., OUTPUT TO NEXT SAMPLE-SEC: 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB9 : NOEL : 6 : c : S+17 : 1 : VAR: 0 : DELTA GYRO COUNTS : 
+-------+----------+-----T--------+-------+-------+------+--.-------+--------------------------~----------+ 
: DB9 : AE : 2 ::2 : S-7 : 2P-24 : VAR : 0 : fE5 MEASUREMENT-P, Y-RAD : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB9 : AEF : 2 : 4 : :)-5 : 2P-39 : vAR : C : FES MEASUREMENT-F I L TERED-RAD : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DB10 : OI3C BITS 18 17 16 15 14 13 12 11 MASK 
SH~ODEI 4 4: FLAG 0 MBO MCO MOO MEO MA MK MK MJO 
SHMOCE2 : FLAG 0 MBI MCI MOl MEl MJl 
SHMODE3 : FLAG 0 MB2 MC2 MD2 ME2 MJ2 
SH~OD[4 : FLAG 0 ~F MG3 MG2 MGl MGO ML ML 

: OBC BITS 9 8 7 6 5 4 3 2 VALUE: 
I I I I: 	 I I VARIABLES DEFINED IN OBC TELEMETRY : 
+-------+----------+-----+--------+-------+-------+------+ - --------+--------------- ----~-----------------+ 
: DB10 : SAC : 3 : 6 : D+l : 2P-33 : eNST : 0 : CMD SLEW ANGLE-RAD : 
+-------+----------+-----+---------+-------+-------+------+---------+-------------------------------------+ 
: DB10 : SRC : 3 : J : S-8 : 2P-25 : CNST : 0 : CMD DELTA SLEW ANGLE-RAD j ITERATlON : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
I DB10 : Isr.1AX : 3 : 3 : S+I'/ : 1 : CNST : 0 : CMD OF ITERATIONS FOR RATE SLEW : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB10 : ISLE\~ : 3 : 3 : S+17 : 1 : VAR : 0 : ITERATION COUNTctl FOR RATE SLEW : 
+-------+----------+-----+--------+-------t-------+------+---------+-------------------------------------+ 
: DB10 : BG : 3 : 3 : S-14 : 2P-31 : VAR : 0 : GYRO DRIFT P,Y,R RAD j SEC : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DB11 	 1 1 BITS FLAG SAFE ATTITUDE BITS 
1-2 	 00 SHUTDOWN EXPER AND SAFE SLEW 

01 SHUTDOWN EXPERIMENT 
10 SAFE SLEW 
11 NO SAFE ACTION 

3-18 1.024 0 	 TIME REMAINING AT SAFE ATTITUDEDBllTAG 
BITS 	 SLEW TYPE .DB 11 SLE.,5ET 
1- 2 10=PITCH 

: 01=ROLL 11=YAW 
: 3-10 OBC MASK. SLEW MODE 
: 11- OBC VALUE,AND MASK (BITS 11-18) 
: ~+1 VAR SLEW MAGNITUDE +2 RAD TO -2 RADSLEWANG 2 2 
: NOTE: EACH SLEW LEG REQUI RES 
: 3 WORDS(lBBITS EACH). A SAFE 
: ATTITUDE SLEW IS THE FIRST 
: 3 SLEw LEGS FOLLOWING 
: DB11TAG. A TOTAL OF 9 SLEW 
: LEGS IS POSSIBLE INCLUDING 
: SAFE SLEW. 
: DB11 AND DB17 ARE ONLY 

I 	 : I I I VARIABLE LENGTH DATA BLOCKS. I 
+-------+----------+-----+--------+----~--+-----~-+------+---------+-------------------------------------+ 

DB12 FRM(32) 32 32 1 12 ' S 0 	 : DATA BLOCK 12 CONTROLS TELEMETRY 
: FRAME SEQUENCES. VALUE RANGE 0-31 

I I 	 : I I : -1 INDICATES RETURN TO FRM(I) II I 	 I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
DB13 PADD(6) G 6 1 I 0 : DATA BLOCK 13 CONTAINS 6 ADDRESSES 

: TO BE TELEMETERED IN PROGRAMABLE 
I I I 	 I I I : C8CDATA FRAMES 3,4,AND 5. II 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
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+-------+----------+-----~--------+-------+-------T------+---------+-------------------------------------+ 
: DATA : VARIABLE: UIM : NUMBER: SCALE: LSBWT : TYPE: INITIAL : DEFIN~TIDN/UNITS : 
+-------+----------+-----+--------+-----_ ..+-------+------+---------+-------------------------------------+ 

DBI4 	 A I 8 BIT1* F FLAG TIM~TAG ALTERATION I=ALTER O=NEW : 
B 2 FLAG FES SWITCH I=ON O=OFF : 
C 3 FLAG CAL L,l,IV'.P I=ON O=OFF :. 
CAMEnA 3-18 I CAMERA NUMBER : 
CMDI 3 *1-44 CAMERA ON COMMAND : 

45-S4 NOT USED : 
TIMETAG *1-18 EXPOSURE TIME : 
CMD2 3 . ,-44 CAMERA OFF COMMAND : 

I I I I 45-54 I NOT USED : 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 


DBI5 : HOOVER : 3 : 3 I : I 0 HANDOVER INFORMATION (RIGHTASCENSION: 

,DECLINATION, ROLL) : 

THIS DATA BLOCK IS BUILT FROM 12 : 


I I ,: : : : : : DATA FRAME DECODED 8LSB'S PER I"IORD. : 
+-------+----------+------+--------+-------+-------+------+---------+-------------------------------------+ 

DBI6 : TTAC~Rl I 4 BITI : *1 TTACHREFERENCES-WHEN MSB=I USE 
2-10 : NOT USED 
11-18 : PITCH REFERENCE 

TT ACHR2 	 I : * 
NOT USED 

11-18 : yAW REFERENCE 

TTACHR3 	 1 : * 

2-10 : 

NOT USED 
11-18 : 
2-10. : 

ROLL REFERENCE 
TT ACHR4 I : " 

2-10 : : NOT USED 
I :: : 11-18 : I I : REDU REFERENCE I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
0817 CMODLY 1 28 .,-18 I : DELAY 8EFORE COMMAND EXECUTION 

CMD 3 "-44 : COMMAND 
45-54 : ~:O T US ED 

I I :: I I : , : REPEATED uP TO 7 COMMANDS PER DB17 I 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DBI8 LII(I,I) 6 G STI 2P-16 CNST: .653: INVERSE OF GYRO DIRECTION COS 
LlI(I,2) : . 000 : MATRIX 
LII(I,3) : -.4~4 : ROW I-PITCH WITH JET 8 OFFSET ANGLE 
L I I ( I , 4 i : . 000 : 
LII(l,5) : -.199 : (GYROS 1,3,5) 

I I L II ( I ,6) : : I I :.000: I 

+-------+----------+-----+--------+-------+-------+-- - ---+---------+-------------------------------------+ 
DB18 LI1(2,1) 6 G S+I: 2P-16 CNST .147 : INVERSE OF GYRO DIRECTIOI~ COS 

LIl(2,2): .000 : MATRIX 
LII(2,3) .492 : ROW 2-YAW WITH JET 8 OFFSET ANGLE 
LlI(2,4) . 000 : 
LII(2,5) -.639 : (GYRO 1,3,5) 

I I L I I (2,6) I : I I : 1.000 : I 

+-------+----------+-----+-------_.+-------+-------+------+---------+-------------------------------------+ 
0818 LII(3,1) 6 6 S+4 2P-13 CNST 3.82 INVERSE OF GYRO DIRECTION COS 

LII(3,2) 0.00 MATRIX 
Ll1(3,3) 3.82 ROW 3-ROLL WITH JET 8 OFFSET ANGLE 
Lll(3,4) O.CO 
LII(3,5) 3.82 (GYROS 1,3,5) 

I I l I I (3, 6): : : I I I 0 . 00 I I 

+-------+----------+-----+--------+-------+-------+------+---------+-----------------------------_.._-----+ 
: DBI8 : TXRI :i I : S+6 i 2P-11 : CNST: 19.53 : ITERATION RATE I/DTI I/SEC : 
+-------+----------+--_ .. _+--------+-------+-------+------+---------+-------------------------------------+ 
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+-------+-------_._-+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DATA : VARIABLE: i) IM : ~IUhIGEH : SCALE: LSB'IJT : TYPE: INITIAL: DEFINATION/UNITS : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------~-----------------+ 
: DB18 : ~JGl : 1 : I : 5-19 : 2P-36 : eNST: .30: GYRO SCALE FACTORS ARSEC/COUNT : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DB19 	 DVPSL 1 1 5·0 2P-17 CNSl -.1 DELTA V SLOPE P 

DVYSL StO 2P-17 CNST -.1 DELTA V SLOPE Y 

DVRSL S~ O 2P-17 CNST -.1 DELTA V SLOPE R 

DVDPON 5-3 2P-21 eNST .40 DELTA V INTEHCEPT 'ON'P (DEG/SEC) 

DVDYr)N 5-3 2P-21 CNST .40 DELTA V INTERCEPT 'ON'Y (DEG/SEC) 

DIiDF!ClN 5-3 2,,-21 CNST .40 DELTA V INTERCEPT 'ON'R (DEG/SEC) 

DVr-B 5-3 2P-21 CNST 0 . 0 DELTA V BIAS P{DEG/SEC) 

DVYB 1 5-3 2P-21 C;,ST 0.0 DELTA V BIAS Y{DEG/SEC) 

DV"B 1 5-3 ~p-21 CNST 0.0 GELTA V BIAS R{DEG/SEC) 

DVDP,JF .1 5-3 2P-21 C:6T .3 DELTA V iNTERCEPT 'OFF'P{DEG/SEC) 

DVDYOF 5-3 2P-21 CNST .3 DELTA V INTERCEPT 'OFF'Y{DEG/SEC) 


, : DVDRIJF : 5-3 :;>-21, CNST .3 ,DELTA V INTERCEPT 'OFF'R{DEG/SEC) I 


+-------+----------+-----+--------+--_._--+-------+------+---------+-------------------------------------+ 

D819 RDPSL 1 1 S+O 2P-17' CNST -.1 RATE+POS SLOPE P : 


RPYS~ 1 1 S+O 2P-17 CNST -.1 RATE+POS SLOPE Y : 

P.PRSL 1 S+O 2P-17 eNST -.1 RATE+POS SLOPE R : 

RPOPSN 1 5-3 2P-21 CNST .40 RATE+POS INTERCEPT P{DEG/SEC) : 

RPDYON I 5-3 2P-21 CNST .40 RATE+POS INTERCEPT Y{DEG/SEC) : 

RPDRON 5-3 2P-21 CNST .40 RATE+P05 INTERCEPT RIDEG/SEC) : 

RPP3 5-3 2P-21 CNST 0.0 RATE+POS BIAS PIDEG/SEC) : 

RPYB 5-3 2P-21 CNST 0.0 RATE+POS BIAS Y{DEG/SEC) : 


, , RPRB , 5-3 2P-21 CNST, 0.0 RATE+POS BIAS R{DEG/SEC) : 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
: DB19 RAPSL 1 1 5+0 2P-17 CNST 0.0 RATE ONLY SLOPE P 
: RAYSL 1 1 S+O 2P-17 CNST 0.0 RATE ONLY SLOPE Y 
: RSRSL 1 STO 2P-17 CNST 0.0 RATE ONLY SLOPE R 
: . RADPON 1 5-3 2P-21 CNST 0.4 RATE ONLY INTERCEPT PIDEG/SEC) 
: RAD'fON 1 5-3 2P-21 CNST 0.4 RATE ONLY INTERCEPT Y{DEG/SEC) 
: RADRON 1 5-3 2P-21 CNST 0.4 RATE ONLY INTERCEPT R{DEG/SEC) 
: RAPB 1 5-3 2P-17 CNST 0.0 RATE ONLY BIAS PIDEG/SEC)
i RAYS 5-3 2P-17 eN:';' 0.0 RATE OULY BIAS Y{DEG/SEC) 
: RARB 5-3 ,2P-17 CNST I 0 . 0 ,RATE ONLY BIAS R{DEG/SEC) I 

+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 
D820 : 	 PREDLY: 1 : 5+17 : 25 MS : INTE: 10 : TIME DELAY BEFORE JET FIRE 

: PREor : ~ : S+17 : 30 MS : INTE: 8 : JET ON TW!E 
: : PRESPIN : 1 : 5+17 : CTS : INTE: 200 : NO.OF SPINS WITH JET FIRE , 
+-------+----------+-----+--------+-------+-------+------+---------+-------------------------------------+ 

DB21 : 	 NUTRESH 1 1 5+17 .02V INTE 200 cOMMA~DABLE THRESHOLD TO DO 
: NUTATION JET FIRE 
: NUTDLY S+17 25 MS INTE 50 TIME D~LAY FROM ALGORITHM EVENT 
: TO JET FIRE 
: NUTOT S+17 30 MS INTE 10 JET ON TIME 
: DEADTIME S+17 2S MS INTE 200 TIME DELAY BEFORE RE-ENTERING 

I :: I' I PiE 't/ORKER , 
+-------+----~-----+-----+--------+-------+-------+------+---------T------------------------· ·------------+ 
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Y=CONV[~TED VALUE 
x CAN BE 08r;dhEO 

1: ~ 
8Y 

urn,s INDIC ATED 
"':ULTIPLYit~G INTeGER TELEMETRY VALUE BY .02. 

xx XX 
XX XX 

XX XX 
XX XX 

XX XX 
XXxx 
XXX>. 

XX XX 
XX Xx 

xx XX 
xx xx 
XX XX 

****Jf:***** 
** .. ** ***.\-* 

********"'* 
********** 

TTTTTTTTTTTT 
TTTTTTTTTTTl 

TT 
TT 
IT 
TT 
TT 
TT 
TT 
TT 
TT 
TT 

LL 
LL 
LL 
LL 
Ll. 
LL 
LL 
LL 
LL 
LL 
LLLLLLLLLLLL 
LLLLLLLLLLLL 

"1M MM 
1I1MM Mr;l ill 
MMMM M~lM,\1 

MM MIvl r"M MM 
MM MMrl.M MfI1 
~~M M~~ MM 
111M MM 
IViM MM 
MM MM 
MM r:'M 
Mr.l . MM 
Mill MM 

** 
;f:JfI ** ** 

** *¥ ** 
**** 
**4* 

** ** ** 
** ** ** 

** 

*** 
.** 

000000 
00000000 

00 00 
00 00 
00 00 
00 01) 
00 00 
00 00 
00 00 

00 00 
00000000 

000000 

2222222222 
222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
222222222222 
222222222222 

***********.~**.**:~* ~;~ ¥~***** * ********** * ************.~.*****************.***** 

+28 
+28 
+28 

BUS 
BuS 
BLIS 

V 
V 
V 

ASCI-34 
AMC-1G 
AMC-ll 

Y= 
Y= 
Y= 

0.400X 
0.400X 
6 . 000X 

+ 27 
+ 27 

VOLTS 
VOLTS 
VOLTS 

S\~ LOAD CU.~~ENT 
ESS LOAD CURriENT 
SOLAR ARRAY 1 I 
SOLAR ARflAY 2 I 
DUMP 1 CURflENT 
DUMP 2 CURRENT 

AMC -1 
ASCI-36 
ASCI-39 
ASCI-40 
ASCI-37 
ASCI-3D 

Y= 
Y= 
Y= 
Y= 
Y= 
Y= 

2.000X 
0.200;( 
2.000X 
2.000X 

-4.000X 
-4.000X 

AMPS 
AMPS 
A,MPS 
Af~IPS 

AMPS 
AMPS 

BA TTERY 1 V 
BATTERY 1 CH i,RGE 
BA TTERY i Di SCHARGE 

3RD ELECTRODE 1 V 

ASC1-l0 
ASC 1-11 
ASC1-12 
ASCI-13 

Y'" 
Y= 
Y= 
Y= 

6.COCX 
0.400X 

-4.000X 
O.IOOX 

VOLTS 
AMPS 
AMPS 
VOLTS 

BA TTERY 2 V 
BA TTERY 2 CH t, RGE 
BATTERY 2 DI SCHARG E 

3RD El.ECTRO~E 2V 

ASCI-14 
ASCI-15 
ASCI-32 
ASCI-33 

Y= 
Y= 
Y= 
Y= 

6.000X 
O.400X 

-4.000X 
0.100X 

VOLTS 
AMPS 
AMPS 
VOLTS 

MISSION ADAPT 
POwER ~.IOD 1 T 
POi~EH [\100 2 T 
B:lTTERY 1 T 
BATTERY 2 T 
SOLAR ARRAY T 

MOD T ASCI-31 
ASC 1-21 
ASCI-22 
ASCI-29 
ASCI-30 
ASCI-41 

SEE 
SEE 
SEE 
SEE 
SEE 
SEE 

POLYNO~IAL NO 
POLYNOMIAL NO 
POLYNOMIAL NO 
POLYNOMIAL NO 
POL~ NOMIAL NO 
POLYNOMIAL NO 

1 
1 
1 
2 

DEG 
DEG 
DEG 
DEG 
DEG 
DEG 

C 
C 
C 
C 
C 
C 

CURVE 
CURVE 
CURVE 
CURVE 
CURVE 
CURVE 

1 
1 
1 
1 
1 
2 

.*.*",*.~.*.$ ~ •• ***.**"'* ••• • • *. $ *.*VHF SYSTEM*********.****.**.··*··************* 

VHF 
VHF 

1 
1 

+12V 
AGe 

ASC1­ 4 
ASC1-G 

Y= 
SEE 

2.920X 
POLYNOMIAL 3 

VOLTS 
oEM CURVE 3 

VHF2 +12V 
VHF 2 AGC 

ASC1­ 5 
ASCI-7 

1= 
SEE 

3.026x 
PO L Y NOM I A L 4 

VOL TS 
DBM CURVE 4 
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ASCI-23 SEE POLYNOMIAL NO DEG C CURVEVHF 1 T 
ASCI-24 SEE POLYNOMIAL NO DEG C CURVEVHF2 T 

.* ••• ****.*.+*~**** ••• *¥.*.*** •• S BAND SYSTEM*******************··*****··******* 

VOLTSS-BMI0 1 +161/ ASC1- 2 Y= 4.040X 
S-BAtW 2 +16V ASC1- 3 Y: 4.310X 	 VOLTS 

-5-BAND 1 T ASC1-J? SEE POLYNOMIAL NO DEG C CURVE 
S-BAND 2 T ASCl-18 SEE POLYNO~IAL NO 1 DEG C CURVE 
S-BAND PWR AMP T ASC3-12 SEE POLYNOMIAL NO 1 DEG C CURVE 

.*~ ••• **.**~ •• * ••• ~4 ••• **~ •••••CC~MAND SYSTEM***.*~****.*¥.*****·**·***·******** 

DECODER 1 ... 'j 0 ASC1- 0 Y= 	 2.0~OX VOLTS 
DECODER 1 - 10 	 ASC1-1 Y= -2.00CX VOLTS 

ASCI-35 Y= 2 .000X 	 VOLTSDECODER 2 +10 
VOLTSDECODER 2 -1(1 	 ASC2-63 Y= -2.000X 

DECODER 1/ 2 T ASCI-16 SEE 	 PO L Y NOM I ALl DEG C CURVE 1 

•• ***.*.*.*** •• ****.~.*.~~ •• DATA HANDLING SYSTEM**.***~**************·********** 

1.000X 	 VOLTSRADIATION MON 	 AMC- 3 Y= 
RAMP V AMC" 5 Y= 	 1 .OOOX VOLTS 
A/D RE!.1A INDER AMC- 7 Y= 	 1.000X VOLTS 

VOLTS2.5V CAL SIG AiI1C- 9 Y= 1 .OOOX 
2.5V CAL @ 2M AMC-13 Y= 1.000X 	 VOLTS 

1 .OOOX 	 VOLTS2.5V CAL SIG ASC1- B Y= 
VOLTSSIG G~D ASC1- 9 Y= 	 1 .OOOX 

ASCl-25 SEE POLYNOMIAL NO 1 DEG C CURVEDATAPLEXER T 

•• *.***.** •• ~ ••• *.~.*.*.*.* ••• ON BOARD COMPUTER*****·*******·***···*··*¥·******· 

OBC 1 P\'iR ASC2- 3 Y= 	 1.OOOX VOLTS 
1.000X VOLTSOBC 2 P~JR 	 ASC2-55 Y= 

CONVERTER 1/2 T 	 ASCl-26 SEE POL YNOMIAL NO 1 DEG C CURVE 
ASCI-27 SEE POLYN OMIAL NO 1 DEG C CURltECPU 1/ 2 T 

MEMORY 1/3 T ASCI-28 SEE 	 POLYNOMIAL NO 1 DEG C CURVE 

** ••••• * .. *.... * •••••""j<**.*" •• FLUX PARTICLE MONITOR "'*.*********+*+***"' .. *.**"'*+ •• +** 

VOLTSASC2- 1 Y= 1.000+5V MON 
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***~*. ~ . ~ ~. ~ ~* 8 ••• ~6~ * •• ***FINE DIGITAL SUN SENSOR ~ *~* ••• ******. *************.** 

NOl +5V MON ASCl-59 Y= 1 .44 OX 	 VOLTS 
N02 t-5V MON ASC1- ou Y= 1.44()X VOLTS 


FES ATA 1 ;..5Cl-5 "1 Y= 1. COOX VOL TS 

FES ATA 2 ).5( 3-13 Y= 1.000X VOLTS 

FES 1 TEMP ASC3-14 SEE POLOYNOr~o\IL DEG C 

FES 2 TEMP ASC3-15 SEE POLOYNOMAIL 1 DEG C 


FSSI / SM SS T ASC3-18 SEE POL\NOMIAL NO 	 DEG C CURVE 1 

** •• *. *** •• * * • • *.~ ~ * ••• • *. PANORAMIC ATTITUDE SCANNER*.*.***.******.*.*~.***.**** 

NOI Ht:AD T ASC3-26 SEE ?OLYNCMIAL NO DEG C CURVE 

N02 HEAD T ASC3-27 SEE POLYNOMIAL NO DEG C CURVE 


.* . ** •• *.** •• *.*.*** ~ .* ••• * • • ·COAR5E SUN SENSOES.* •••• *.**~.**.* * * * *** •• **.**.** 

C&M PIT':::H AiVlC-23 Y=-1.331X + 3 . 24 DEGREES 

C&M ROLL AMC-31 y=-1.371X + 3.31 DEGREES 


*******.** • • • ** •• * •• *.*** • •• ***.NUTATION SENSORS***. ************· •• *********.*** 

"CCEL NO 1 AMC-18 SEE POLYNOMIAL NO 5A GIS 

ACCEL NO 2 AMC-2U SEE POLYNOMIAL NO 58 GIS 

COMP ACCEL PSN . AMC-2G SEE POLYNOMIAL NO 6 VOLTS CURVE 6 

*.*****.** • • • * ••• * ~ ** • •• ** .INERTIAL REFERENCE ASSEMBLY.****.* ••• **************** 

GYRO RATE 1 ASC3- 6 Y= - 2 . 000 X ;. 5 	 uEG/ RATE MODE 
SEC 

Y=-240.000X +6CO 	 ARC- HOLD/ SLEW 
SEc / s 

GYRO RATE 2 ASC3- 7 Y= -2.000X + 5 	 DEG / RATE MODE 
SEC 

y=-240.000X +600 	 ARC- HOLD / SLEW 
SEC/ S 

GYRO RATE 3 ASC3- (3 Y= -2.000X + 5 	 DEG / RATE MODE 
SEC 

y=-240.00QX+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
SEC / S 

HOLD/SLEW 

GYRO RATE 5 ASC3­ 10 y; -2.000X + 5 DEG / 
SEC 

RATE MODE 

y;-240.000X+ 600 ARC­
SEC/S 

HOLD/SLEW 

GYRC RATE 6 ASC3­ 11 Y= -2.000X + 5 DE G/ 
SEC 

RATE MODE 

y=-240 . 000x+ 600 ARC­
SEC/S 

HOLD / SLEW 

PITCH RATE 1 ASC3­ 0 
AMC-:20 

Y= -2.000X + 5 DEG / 
SEC 

RATE MODE 

y=-LlO.OOOX + 100 ARC­
SEC / S 

HOLD / SLEW 

PITCH RATE 2 ASC3­ 1 
AMC -27 

y= -~.OOOX + 5 DEG / 
SEC 

RATE MODE 

y=-40.000X + 100 ARC­
SEC/S 

HOLD / SLEW 

YA~I RATE 1 ASC3­ 2 
AMC -21 

Y= -2.000X + 5 DEG / 
SEC 

RATE MODE 

y=-40.000X + 100 ARC­
SEC / S 

HOLD / SLEW 

YA\~ RATE 2 ASC3­ 3 
AMC-29 

Y= -2 . 000X + 5 DEG / 
SEC 

RATE MODE 

y= - 40.000 + 100 ARC­
SEC / S 

HOLD / SLEW 

ROLL RATE 1 ASC3­ 4 
AMC -19 

Y"' -2.000X + 5 DEG/ 
SEC 

RATE MODE 

y =-40.000 + 100 ARC­
SEC / S 

HOLD/SLEW 

ROLL RATE 2 ASC3­ 5 
AMC-24 

Y= -2.000X + 5 DEG / 
SEC 

RATE MODE 

y=-40.000 + 100 ARC­
SEC j S 

HOLD/SLEW 

GYRO 1 MTR 
GYRO 2 MTR 
GYRO 3 MTR 
GYR O 4 MTR 
GYRO 5 'ATR 
GYRO 6 MTR 

ASC2-43 
ASC2-'15 
ASC2-.:J7 
ASC 2-49 
ASC2-51 
ASC2-53 

Y= 
Y= 
Y= 
Y= 
Y= 
Y~ 

100X 
100X 
luOX 
100X 
100X 
100X 

MAMPS 
MAMPS 
Jl/i AMPS 
r,IAMPS 
MAMPS 
MAMPS 

ASC2-44 SEE POLYNOMIAL 8 OEG FGYRO T 
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GYRO 2 T A5C 2-·15 	 SEE PO ~n!o\lI A L 8 DEG F 
sfE POLyt;OI'.lIAL 8 DEG FGYRO 3 T ASC2-·~b 

GYRG 4 T ASC2-:'0 SEE POLyt,Or.·~iAL 8 DEG 'F 
GYRO 5 T ASC2-S2 SEE POLYNOMIAL 8 DEG F 
GYRO 6 T ASC2-:;'<; ~EE ?OLYt~O~llAL 8 DEG F 
COMM ELECT 1/2 ASCl-19 SEE POLyNOMIAL NO DEG C CURVE 1 
IRA SENSOR TEMP ASC2-30 SEE POLYNOMIAL NO DEG C 

.*.*~*****.~**.*.*.*.~**REACTrON WHEEL CONTROL SYSTEM.e*~*.***·*********.***.*.* 

II'DA 
lIiDA 
WDA 
WDA 
WI)A 

PS 
PS 
PS 
PS 
PS 

1 +10 
1 + 5 
2 +10 
2 + 5 
1/2 T 

ASC2­ 0 
ASCI-58 
ASC2­ 5 
ASC2­ 4 
A5C2­ 6 

Y" 
y= 
y= 
'(= 

SEE 

2.9601 
j.500X 
2.960X 
1.500X 
PCLYNOMIAL 7 

VOLTS 
VOLTS 
VOLTS 
VOLTS 
DEG C CURVE 7 

PITCH 
YAvJ 
ROLL 
RED 

MTR 
MTIl 
MTR 
MTR 

V 
V 
V 
V 

ASC2­ 7 
ASC2­ 8 
ASC2­ 9 
ASC2-10 

Y= 
Y= 
Y= 
Y= 

-7.083X 
-7.083X 
-7.083X 
-7.0G3X 

+ 28.832 
+ 28.832 
+ 28.832 
+ 28.832 

VOLTS 
VOLTS 
VOLTS 
VOLTS 

PI TCH 
YAW 
ROLL 
RED 

AiTR 
MTR 
rHR 
MTR 

TACH 
TACH 
TACH 
TACH 

A5C2-11 
ASC2-12 
ASC2-13 
ASC2-14 

SEE 
SEE 
SEE 
SEE 

PO~YNOMIAL 9 
POLONOMIAL 9 
POlONOMIAL 10 
POLONOMIAL 9 

RPM 
RPM 
RPM 
RPM 

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

PITCH/ROLL-PHASE 
YAW/RED -PHASE 

A 
A 

ASC2-33 
ASC2-J4 

Y= 
Y= 

1.000X 
1.000X 

VOLTS 
VOLTS 

PITCH/ROLL-DRIVER T 
YAloJ/RED-DR I V E R T 
PITCH/ROLL-WHEEL T 
YA'l!/RED- ImEEL T 

ASC2-15 
ASC2-32 
ASC3-16 
ASCJ-17 

SEE 
SEE 
SEE 
SEE 

POLYNOMIAL 
POLYNOMIAL 
POLYNOMIAL 
POLYNOMIAL 

7 
7 
1 
1 

DEG 
DEG 
DEG 
DEG 

C 
C 
C 
C 

CURVE 7 
CURVE 7 
CURV E 1 
CURVE 1 

PI TCH 
PITCH 
YAW 
YAy! 
ROLL 
ROLL 
RED 
RED 
PITCH 
YAW 
ROLL 

CMD 
CMD 
C~'ID 

CMD 
Cf.1D 
CMD 
CMD 
CMO 
CMD 
crviD 
CMD 

D/ ,; 
D/A 
D/ A 
D/i-. 
D/,\ 
D/;, 
D/ ,\ 
D/A 
C&1,l 
C&M 
C&M 

1 

2 
I 

2 
1 
2 
1 
2 

ASC2-35 
ASC2-36 
ASC2-37 
ASC2-3t3 
ASC2-39 
ASC2-40 
ASC2-41 
A5C2-42 
AMC-15 
At,lC-17 
AMC-25 

Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 
Y= 

-1.000X 
-1 .OOOX 
-1.000X 
-1.000X 
-1.000X 
-1.000X 
-1.000X 
-1.000X 
-2.444X 
-2.444X 
-2.444X 

+ 2.5 
+ 2.5 
+ 2.5 
+ 2.5 
+2.5 
+ 2.5 
+ 2.5 
+2.5 
+ 6.044 
+ 6.044 
+ 6.044 

VOLTS 
VOLTS 
VOLTS 
'VOLTS 
VOLTS 
VOLTS 
VOLTS 
VOLTS 

VOL TS 
VOL TS 
VOL TS 

.***********.***.*~*******HYDRAZINE 	CONTROL SYSTEM****+*******·***************** 

ENG/VALVE DRIVER 1/2 T ASCl-20 	 SEE POLYNOMIAL DEG C CURVE 
TANK B/TANK H TEMP ASC2-16 SEE PO L Y NOM I A L DFG C CURVE 
TANK G/TANK C TEMP ASC2-17 SEE POLYNOMIAL DEG C CURVE 
TANK D/TANK F TEMP ASC2-18 SEE POLYNOMIAL DEG C CURVE 
-Z LINE T ASC2-19 SEE POLYNOMIAL DEG C CURVE 
LTE G/LTE 4 VALVE T ASC2-20 SEE POL YIWMI A L bEG C CURVE 
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+z LINE T AS C2-21 SEE POLYNOMIAL DEG C CURVE 
LTE iO/LTE 12 vALVE T ASC2-2;! SEE POLYIW~'IlAL OEG C CURVE 
LV 1&3/LV 2&G MOUNT T ASC2"'23 SEE POLYNOMIAL [)EG C CURVE 
D SECT LINE/FO VAL 3 T ASC2-24 SEE POLYt<O:v1IAL DEG C CURVE 
LTE 7/LTE 3 VALVE T ASC2- 25 SEE POLYNOM [A L DEG C CURVE 
HTE 2/HTE 8 VALVE T ASC2-::: 6 SEE FOLYNGMIAL DEG C CURVE 
LTE l/LTE 9 VALVE T ASC2-27 sa POLYNOMIAL DEG C CURVE 
+Y RP,Ij-Y REi'll T ASC2-28 SEE POLYNOMIAL DEG C CURVE 
-Y REM / +Y REM STRUT T ASC2-29 SEE POLYNOMIAL 1 DEG C CURVE 
CA T B!:D 1 T ASCl-45 y=6 . 056X + 8.944 DEG C 
CAT BED 2 T ASCI-46 y=6.0~6X + 8.944 DEG C 
CAT BED 3 T ASCI-47 y=6.056X + 8.944 DEG C 
CAT BED 4 T ASCI-4 8 y=6.056X + 8.944 DEG C 
CAT BED 5 T ASCI-~9 y=6.056X .,. 8.944 DEG C 
CAT BED 6 T ASCI-50 y=6.056X + 8.944 DEG C 
CAT BED 7 T ASCI-til y=6.056X + 8.944 DEG C 
CAT BED 8 T ASCI-52 y=6.056X + 8.944 DEG C 
CAT BED 9 r ASCI-53 y=6.056X + 8.944 DEG C 
CAT BED 10 T ASCI-54 y=6.056X + 8 . 944 DEG C 
CAT BED 11 T ASCI-55 y=6.056X + 8.9 .. " DEG C 
CAT BED 12 T ASCI-56 y=6.056X + 8.944 DEG C 
TANKS C&G PRESSURE ASCl-42 y=1158X/ASC2(0/5)+5.88 PSIA NOTE 1 
TANKS B&F PRESSURE ASCl-43 Y=1175X/ASC2(0/5)+14.18 PSIA NOTE 1 
TANKS D&H PRESSURE ASCl-44 Y=1158/ASC2(0/5)+5.88 PSIA NOTE 1 

*** ••• *.*** * *****.*********.~*******PYRO*************************************** 

APOGEE BOOST MOTOR ASC3-19 SEE POLYNOMIAL 1 DEG C 

*******************************.EXPERIMENT SYSTEM******~************************ 

EEA CONV 1 +12 
EEA CON V 1 + 5 
EEA CON V 2 +12 
EEA CON V 2 T 5 
EEA CON V 1/2 +15 
EEA CONV 1/2 -15 
EEA CON V 1/2 + 8 
EEA CONV 1/2 T 
FOCUS POSITIUN-EXTEND 

ASC2-56 
ASC2-57 
ASC2-58 
ASC2-59 
ASC2-60 
ASC2-61 
ASC2-62 
ASC2-31 
ASCI-52 

Y= 3.310;( 
Y= 1.100X 
Y~ 3.310X 
Y= 1.100X 
Y= 3.310X 
Y= 4.921X - 3.921«ASC2 
Y= 1.77CX 
SEE POLYNOMIAL 
Y= -10.000X 

VOLTS 
VOLTS 
VOLTS 
VOLTS 
VOLTS 

(57/59» 
VOLTS 

DEG C 
MILLS 

NOTE 2 

FOCUS POSITION-RETRACT ASCl-63 Y= 10.000X MI LLS 
CAL PSI HV I 
CAL PS2 HV I 

SI SEC MIR TEMP 
SI PRI MIR +Y TEMP 
SI SEC MIR FOC TEMP 
SI PRI MIR -Y TEMP 
TEL STA 133 +Z/-Z TEMP 
TEL STA 92 +Z/-Z TEMP 
CAMERA DECK TEMP 
CAMERA DECK TEMP 

ASCI-61 
ASC2­ 2 
ASC3-20 
ASC3-22 
:'SC3-21 
ASC3-23 
ASC3-24 
ASC3-25 
ASC3-28 
ASC3-29 

Y= 1.000X 
Y= 1.000X 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 
SEE POLOYNOMIAL 

1 
1 
1 
1 
11 
11 
1 
1 

VOLTS 
VOLTS 
DEG C 
DEG C 
DEG C 
DEG C 
DEG C 
DEG C 
DEG C 
DEG C 

CAMERA DECK 
S! UVF LAMP 

TEMP 
TEMP 

ASC3-30 
ASC3-31 

SEE 
SEE 

POLOYNOMIAL 
POLOYNOMIAL 

1 
1 

DEG 
DEG 

C 
C 

***~¥*** ••• ~ . *******LWP**CAMERA SYSTEM NO. 1************************************ 
UVC EHT ESC-O 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


ESC-l Y; -'. 7G 7 X - O. 01 1 KVOLTSSEC "HT 
ESC-2 Y; 90.73 X+0.13 VOLTSG4 


TARGET BIAS G6 ESC-3 
 Y; 3.091-0.006 VOLTS 
ESC-4 y;-28 . 70X - 0.01 VOLTSGl 


HEATER CURR::NT ESC-5 
 Y; 4!1.08X + 0.10 MA 
ESC-7 Y; 9t.07X - 237.0 MAFRAME 
ESC-6 Y; 90.56X - 237.1 MALINE 

Y; 14 . 62 X - 0,. 11 MAFOCUS 	 ESC-8 
ESC-9 Y= 66.42X + 0.05 VOLTSG2 
ESC-l0 Y; 91 . 07X - 0.10 VOLTSG3 

X-ALIGN 	 ESC-II y=-21.82 + 56 . 57 MA 

ESC-12 y=-21.9IX+ 56 . 66 MA
Y- ALIGN 

DEFLN COl L TEMP ESC 52 SEE POLYNOMIAL I DEG C CURVE 

HEAD AMP/SEC EHT TEMP ESC 53 SEE POLYNOMIAL I DEG C CURVE 
DEG C CURVEFRAME DAC/LINE DAC T ESC 54 SEE POLYNOMIAL I 

*.* ••••• * • • • • * ~ +*.*.LWR*.CA M ERA SYSTEM NO. 2* •• ··*·*· ••• ·*.·.·* · ·· · ········*···· 
ESC-13 y=-I.27IX - 0.015 - O.03135(SECEHT V) KVOLTSUVC EHT 


SEC EHT ESC-14 
 Y;-1.771X - 0.0'0 KVOLlS 
ESC-15 Y= 90 . 53X + 0.32 VOLTSG4 


TARGET BIAS G6 
 ESC-16 y= 3.092X + 0.010 VOLTS 
ESC-17 y=-2B.60X - 0.03 VOLTSGI 

HEATER CURRENT ESC-18 Y= 48.39X - 0.16 t,IA 


FRAME ESC-20 Y= 88.95X - 231 . 5 MA 


LINE ES(-19 Y= 92.21X - 240.7 MA 


FOCUS ESC-21 Y= 14 . 66X - 0.24 MA 


G2 
 ESC-22 Y= 66.61X VOLTS 


G3 ESC-23 Y= 90.82X - 0.03 VOLTS 


X-ALIGN ESC-24 y;-22.IIX + 57 . 53 MA 


Y-ALIGN ESC-25 y=-22.02X + 57.45 MA 


DEFLN COl L TEMP ESC 55 SEE POLYNOMIAL DEG C CURVE I 
DEG C CURVE 1HEAD AMP/SEC EHT TEMP ESC 56 SEe POLYNOMIAL 

ESC 57 	 DEG C CURVE 1FRAME DAC / LINE DAC T 	 SEE POLYNOMIAL I 

** *.*.** ••• • ¥ # · ·**~.SWP··CAMERA SYSTEM NO. 3*.** • •• *** ••• *****·***··*···*······· 
y=-1.287X - 0.016 0.04460(SECEHT V) KVOLTSUVC EHT ESC-26 


SEC EHT ESC-27 y=-1.767X- 0.016 KVOL TS 

G4 ESC-28 y=90.91X - 0.97 VOLTS 

TARGET BIA S G6 E5C-29 Y= 3.092X + 0.002 VOLTS 

G1 ESC-30 Y=-28.73;; + 0.03 VOLTS 

HEATER CUR~EN I ESC- 3 1 y= 48 . 46 X - 0.05 MA 

FR ~ME ESC-33 Y= 90.90 X - 235.7 MA 

LINE ESC-32 Y= 90. 9 3 X - 238.2 MA 

FOCUS ESC-34 Y = 1 4 . 65 X - O. 1 5 MA 

G2 ESC-35 y= 66 . 37X + 0.07 VOLTS 

G3 ESC-36 Y= 90.50X + 0.44 VOLTS 

X-ALIGN ESC-37 y=-22.18 X + 57.12 MA 

Y-ALIGN ESC-38 y=-21.93 X + 56.58 MA 


DEG C CURVE 1DEFLN COIL TEMP ESC 58 SEE POLYI~OMIAL 1 
HEAD AMP/SEC EHT TEf.1P ESC 59 SEE POLYNOMIAL I DEG C CURVE I 

FRAME DAC/LINE DAC T ESC 60 SEE POLYNOMIAL I DEG C CURVE 1 

*.*.*****~*. * ~· *.* ** .SWR*.(AM~ R A SYSTEM NO. 4 * .*.* •• *** • • ***. **·*-···****···*···· 
ESC-3 9 Y~-1.274X- 0.020 - 0.03800(SECEHT V) KVOLTSUVC EHT 

y=-1.767X- 0.006 KVOLTSSEC EHT 	 ESC-40 
G4 	 ESC-41 Y~ 90.94X - 0.50 VOLTS 
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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


TAt/GET 
G1 

BIAS GG ESC-42 
ESC-43 

Y= 3.075 X + 
y=-28.63X 

0.008 VOLTS 
VOLTS 

HEt.TER 
FRAM:: 

CURf/ENT ESC-44 
ESC-46 

Y= 
Y= 

48.55X 
92.63X 

+ 0.56 
- 230 . 6 

MA 
MA 

LINE ESC-45 Y= 90.90X - 23 6 .9 MA 
FOCUS ESC-47 Y= 14.65 X - O. 15 MA 
G2 ESC-Ll8 Y= 67.46X - 5.57 VO!..TS 
G3 ESC-49 Y = 91.26 X + O. 1 7 VOLTS 
X-ALIGN ESC-50 Y = - 21 . 92 X + 57. 1!3 MA 
Y- ,l. L[G N ES C-51 y=-21.98X + 57.12 MA 

DEFW CO: L I· [tVIP ESC 61 SEE POLYNOMIAL DEG C CURVE 1 
HEAD AMP/SEC EHT TEMP ESC 62 SEE POLYNOMIAL 1 DEC C CURVE 
FRAME OAC/LIhE DAC T ESC 63 SEE POLYNOMIAL 1 DEG C CURVE 

NOTE 1: IF USING WDA POWER SUPPLY 1 +10V USE ENGINEERING VALUE FOR ASC2-0 
IF USING WDA POWER SUPPLY 2 +10V USE ENG1NEERING VALUE FOR ASC2-5 

NOTE 2: IF US ING EEA Cm-IV::RTERl +5V USE ENG1NEERING VALUE FOR ASC2-57 
IF USING EEA CONVERTER2 15V USE ENGINEERING VALUE FOR ASC2-59 
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+8Q.000***+------+------+------T------+------+------+-------+------+------+------+------+------+------+------+------+------+------+ 
,. I .. 	 : 

' I 

M :. : * : 
E I 	 I 

P: :. I I I I : I : : : : : iii i I I 

E+68.000---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
R • : 
A • 	 : 
T * 	 :
U: : 1'; I : I ; : t 1 : iii iii I I 

R+56.000---+------*------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
E : * 	 : 

l * 	 : 
D : * 	 ~ 
E : : ** I I : : : : : : : iii iii 1 

000---+------+-----*+------+------+------+------+------+------+------,-------+------+------+------+------+------+------+------+G+44 I 

R I.. 
E :*. 	 : 
E : ** 	 : 

I I : *l!c: I : I : : I I : iii i I I5
+32.000---+------+------+------**-----+------+---~--+------+------T------+-------+------+------+------+------+------+------+------+ 

C 	 : ** : 
E 	 : ***: 
N 	 : ** 
T I : I I : : ~** I ~ : : i : iii iii I 

1+20.000---+------+------+------+------+----****-----+------+------+------+------+------+------+------+------+------+------+-'-----+ 

G 	 I 
I *** l 
IR 	 I ** .. * 
IA 	 I .. *" 

I I I : : : : *11- ** : : : iii iii ID 
OOO---+------+------+------+------+------+------+-~----+-****-+------+------+------+------+------+------+--~---+------+------+E+OO 

*** : 
**** : 

*** I
l: ::: Ii . : : . : *** * ! : I : : : : : 

-04.000-~-+------+------+------+------+------+--~---+------+------+------+-----***-----+------+------+------+------+------+------+ 
: * * ** : : 
: ** * : 
: **** r 
: I I I I I I 1 I I I 1 I • ** * I I I I : 

-16.000---+------+------+------+------+------+------+------+------+------+------+------+------+--*.**+------+------+------+------+ 
I 	 * * ** : 
I 

I 	 *** :I 

I 	 *••• 
I 	 . 

I : : : : I I : : I I : : : : * * >:: : I I 

000---+------+------+------+------+-------+------+------+------+------+------+------+------+------+------+------***----+------+-28 
I .* : 
I 
I *** 
I 
: 	 : It< * 

• I I I : I I I I I I I : I I I I : * 11: I 

-40.000---+------+------+------+------+------+------~------+------+------+------+------+------+------+------+------+------+----*** 
0.300.580.861.141.421.701.982.262.542.823.10	 3 . 38 3.663.944.224.504.785.06 

({RAW TLM).O.020) TELEMETRY VALUE IN VOLTS. 

0.849030 02)X**2 + {-0.13191D 03)X.*1 + { 0.109130 03)X**0Y; {-0.36411D 00)X*~5 + { C.534770 01 )X*.~ + (-0.305400 02)X~·3 + 
FROM .2741V TO 4.9B24V STD DIVIATION .65579 
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+120.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
' 	 I 

T 	 I I 

E 	 : * 
M 	 : "**: 
P I I : I I I I I ; : • I I I I I I I ** : 
E+084.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+-----***-----+ 
R : : 	 : ** : 
A : . : 	 : *** :. 
T : : 	 .,.* : 
U ! I ,: :: I : • , I ! I I ** * I : 

R+048.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+**----+------+------+ 
": *** 	 :E : ** 	 : 

D 	 *** : 
E I : I I I : I I I I I I I I •• *: I I : I 

G+012.00---+------+------+------+------+------+------+------+------+~-----+------+------+------+-**---+------+------+------+------+ 
: *** 	 :R : *. 	 :E :--** I' 

5 
E 

I I I I : : 1 : : ; t : *. I I I I : 

-024.00---+------+------+------+------+--~---+------+------+------+------+------+--**.-+------+------+------+------+------+~-----+ 
C : ** . : 
E *** : 
N 	 * ** : 
T I , I I I I I : I I :;:* I I I I I : I I 

1-060.00---+------+------+------+------+------+------+------+------+---***+------+------+------+------+------+------+------+------+ 

G 	 : ** 
R .. ** 
A *** 
o I • I I I I I I :.*: : : iii iii , 
E-096.00---+------+------+------+------+------+------+----***------+------+------+------+------+------+------+------+------+------+ 

I . *** 	 , 
I 	 I 

I 
I** 

*~*: I 
I 

: : : : : : : * **: : I ~ : iii. iii I 

-1~2.00---+------+------+------+------+----***------+------+------+------+------+------+------+------+------+------+------+------+ 
I 

¥:f: I 
I 

.~.;.: 

,., *. : 	 : 
I 

I 	 • I I : *.;.:*: , I I I I I I : iii I I 

-16B.00---+------+------+----***--··---+--~---+------+------+-------+------+------+------+------+------+------+------+------+------+ 
: : ;4. * 	 : 
: * ** t 

·l * * .... ; : 
: 	 : I I 1 I I : I I I I I I I , : I**: 

-204.00---+-----***-----+------+------+------+------+------+------+------+------+--~---+------+------+------+------+------+------+ 
I 

I I

** I: 
I 

•• * 	
I 

I 
I 

I .*:--* : : : l : ; iii i I I I I I : : 

-240.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
0.30 	 0.58 0.B6 1.14 1.42 1.70 1.98 2.26 2.54 2.82 3.10 3.38 3.66 ·3.94 4.22 4.50 4.78 5.05 

«RAW TLM)*0.020) TELEMETRY VALUE IN VOLTS. ­

Y; ( 0.90108D-Ol)X**5 + (-0.13837D 01)X**4 + ( 0.78420D 01)X**3 + (-0.19003D 02)X**2 + ( 0.85141D 02)X**1 + (-0.24792D 03)X**0 
FROM .097V TO 5.275V STu DiVIATION .31572 
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-050.00---+-** ••• ***··.·*·····*~··**~·*·-----+------+------+------+------+------+------+------+------+------+------+------+------+ 
A : .;: 
G : ~)f 

C : '" 
: I I I I : ~ * : : : : : iii iii I 

1-057.00---+*-----+------+------+------+------+··*---+------+------+------+------+------+------+------+------+------+------+------+ 
N -+=-+:*: : 

:+: * : 
o .** :
B: 1 I I I I I i .-.f: I I I I I I t I : I 

M-064.00---*------+------+------+------+------+------+------ •• -----+------+------+------+------+------+------+------~-------+------+ 
** 

I I 
I I 

• I I ' 
I I 

* 
I I 
I I 

I I I I I 1 I I I *.. : : iii i i : : 
-071.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 

I.: 
I 
I : 

I 
~ 

I 

I 
 I I 

I I 
I *• I I I I I I I ' , • . ­

I I I I I I I I I I I I I I I I I I I 

-078.00---+------+------+------+-------+------+------+-~----+------+--.---+------+------+------+------+------+------+-~----+------+ 
I 
I 
I *I 
I 

* 
 I ~ 

I I I • • . . 

I I I I I I I I I I I I I I I I I I I 

-085.00---+------+------+------+------+------+------+------+------+-----.+------+------+------+------+------+------+------+------+ 
I.. I 

I I 
I I 

: * : 
: : : : i : : : : : : '* I : iii II I 

-092.00---+------+------+------+------+------+------+~-----+------+------+--*---+------+------+------+------+------+------+------+ 

* : ' i * i 
: ~ ** : 
: : * 

I : I I I : I : I : I : * * I I I I I I I 

-099.00---+------+------+------+------+------+------+------+------+------+------+--**--+------+------+------+------+------+------+ 
: ***:' : 
: :**.** :: : 
~ . : ******* : : 

I I I I I I I I I I : I : : *****.**: I : I 

-106.00---+------+------+------+------+------+------+------+------+------T------+------+------+------+------ •••****+------+------+ 
: ********: 
: ;*******
I I I 
I I I 

I I I I I I , I I I I I I I I 
I I I I I I I I I I I , I I I I I I , 

-113.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I 
I 
I 
I 
I 
I 

• I I I I I • • I I I I I • • . 

I I I I I I I I I I I I I I I I I I I 

-120.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
1.94 2.08 2.22 2.36 2.50 2.G~ 2.78 2.92 3.06 3.20 ~.34 3.48 3.62 3.76 3.90 4.04 4.18 4.32 

(RAW TLM)*0.020)TELEMETRY IN VOLTS. 

POLY. FROM 0.00 TO 3.06 V STD DEVIATION .255GC353 


0.10147006)X*",1 + (-0.541810 OS)X*.O+ (-0.SI0560 C4)X •• 4 + ( 0.278500 OS)X*.3 + (-0.754540 05)X*·2 + 

POLY. FROM 3.08 TO S.10 V STO OEV!ATION .33353925 


¥= ( 0.372010 03)X"5 

+ (-0.423140 OS)X**1 + 0.346960 05)X .... 0 
¥= (-0.286530 02) X*"'5 + ( 0.597270 03)X*.4 + (-0.456050 04)X**3 + 0.205230 05)X**2 
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-050.00>i<>i<¥************--+------+------+- ..----+------+------+------T------+------+------+------+------+------+------+------+------+ 

A : 	 * 
G : 
C l; : ; * ~ : : : : : : I : iii 	 Iiii 

{-057.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
,'N I 	 I

* 	 II 

o 	 : 
B I : I I I I I I : I I Iii iii I I 

M-064.00---+------+------+*-----+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I 
I 

I 
I 

I 	 '" 
II I I I I I I I I I • • • . . 

I I I • , t I I I I I I I I I I I I I 


-071.00---+------+------+--~---+-----·-+------+------+------+------+------t------+------+------+------+------+------+------+------+ 
I 

I 

I 

I 
 * 
I 
I 	 * I: ii' I I I : : : : : : : : iii 

-078.00---+------+------+-----*+------+------+---~--+------+------T------+------+------+------+------+------+------+------+------+ 
I 


I I 

I 

~ I 	 *I I 

I I 


: 
I 

: 
I 

: ~ t * t : : : ; I : iii i I 	 II 

-085.0u---+------+------+------+-*----+-~----+------+------+------+------+------+------+------+------+------+------+------+------, 
I .. 
I 

I 

I 

I 

I 	 * 
: : I I : *: : : : : : Iii iii I I 

-092.00---+------+------+------+-----*+------+------+------+------+------+------+------+------+------+------+--~---+------+------+ 

: *' 	 ! 
": 1*· 	 :: : ... 	 : 

~ 1 ** ~. 	 :: 
-099.00---+------+------+------+------+-----,·------+------+------+------+------+------+------+------+------+---~--+------+------+ 

: 	 : *** : 
~ : *** ~ 

: : ** * * 

: I I I I I : : *** ** : : : iii i , I 

-106.00---+------+------+------+------+------T ------+------+-*****+------+------+------+------+------+------+------+------+------+ 
I 
I 	 **** : 
I 	 *4<** 
I 
I 	

l***I 
: I I : I : : : : : : * *. * iii iii I 

-113.00---+------+------+------+------+------+------+------+------+----~-+------+***---+------+------+------+------+------+------+ 
I 

I 
 ***: I 

I 

I 
I *** I 

I 

I 
I ****: 

I : : : : : : i i : I I : *** : : ************~.** 
-120.00---+------+------+------+------+------T ------+------+------+------+------+------+------+--************"'****-+------+------+ 

1.94 	 2.08 2.22 2.36 2.50 2.64 2.78 2.92 3.06 3.20 3.34 3.48 3.62 3.76 3.90 4.04 4.18 4.32 
«RAW TLM)~0.020) TELEMETRY IN VOLTS. 

Y= (-0.202800 02)X**5 + ( 0.356430 03)X**~ + (-0.247980 04)X**3 + ( 0.854040 04)X**2 + (-0.145830 05)X**1 + ( 0.979260 04)X**0 
FROM 2.16V TO 5.00V STD OIJIATION 1.43651 
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+.50000---+------+------+------+------+------+------+------+------+------+------+------+--,.---+------+------+------+------+---***. 
G :: ** 
R ::* 
A 	 : * 
V: I I I I : I I : I It! I I I I *: I 

1+.40000---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+----*-+------+ 
T 	 ::** : 
V 	 ~ I * :. 

: 	 : * 1 

G: : : : : , : i : I I 	 * I :I : 	 I , I 

'+.30000---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+-----*+------+------+ 
,I 	 ** S 	 I 
I 	 * 
I 
I 	 * 

I I t I I I I I I I : I : : : : *' i I I 

+.20000---+------+------+------+------+--'·~--+------+------+------+------+------+------+------+------+------*------+------+------+ 
: 	 ** : : 
: 	 *' : :
: 	 *' : : . 

I : : : : : : : : I I I : I I*': I : I 

+.1QOOO---+------+------+------+------+------+------+------+------+-----~+------+------+--'.---+----****-----+------+------+------+ 
I 
I ******** 

***:>jI.**:til 
**.**** 

II 

,
: ******. I 

I 
I I*****..J.:*", 

,I******* 
: : : : : *.**;+.,... : : : : : : iii iii I 

-.10000---+------+------+---*****-----+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
, , 
I I* I I 
I * I 


** I 
I 


: : : * : : : : : ~ : : ; i i ; iii I 

-.20000---+------+----*-+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I 


I 

I * I 

I 

I 

I 

* 	 I 
I 


:.* I 


I I*': i i : : : : : iii iii I I 

-.30000---+-----*+------+------+------+------+------f- .. ----+------+------+------+------+------+------+------+------+------+------+ 

I* 	
, 
I** 

.: *' 	 : 
I 

: : * t ~ : : 	 : : l : : : : : i II I 	 I 

-.40000---*------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
* I ' ,I.* : , 

I I 

I I


I I I I I I I I I I • • 

I I I I I I I I I I I I I I I I I I I 

-.50000---+------+------+------+------+------+------+-.,----+------+------+------+------+------+------+------+------+------+------+ 
0.30 	 0.58 0.86 1.14 1.42 1.70 1.98 2.26 2.54 2.82 3.10 3.38 3.66 3.94 4.22 4.50 4.78 5.06 

«(RAW TLM)-O.020) TELE~ETRY VALUE IN VOLTS. 

y= 0.4070X 0.5198 (0.00 1.0:~V) 


y= 0.0681X 0.1707 ( 1 .04 3.9EVJ 

V::. O.4127X 1.5357 (3.98 5.1 OV) 
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+.50000---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+---***~ 
G 	 :: * 
R 	 ::* 
A 	 : ** 
v I : : I : : I : : I I I I I I I I *: I 

1+.40000---+------+------+------+------+ - -----+------+-~----+------+------+------+------+------+------+------+------+----*-+------+ 
T 	 : *: : 
y : . 	 : **: :. 

: 	 : * : : 
G: : : : : : I I I 	 I I I I I I * : : 
'+.30000---+------+------+------+------+------+------+------+------+---- .. -+------+------+------+------+------+-----*+------+------+, , 
5 

** 
* ,, ,,. 

I I 
I I

* I I 

I I I I I I I I : : l : : Ii:* : : : 
+.20000---+------+------+------i·-~----+------+------+------+------+------+------+------+------+------+------*------+------+------+ 

**: :* I II I 
I I 
I I'" 

I I I I : : : I : : 1 : : : i * : : I I 

+.10000---+------+------+------+------+------+------+~-----+------+------~------+------+------+----****-----+------+-~----+------+ 
I 

II ******** 
I 

;,j.:***.** I 
I 

** ¥ ¥*** 
I 
I 

I : : : : I : : i i ***~****: : : : I .i : I 

-.00000---+------+------+------+------+------+------+------+--*******--.--+------+------+------+------+------+------+------+------+ 
I 

I I 
I : ******* 	 I 
I 
I ***"' ... ~*'" 	 I 

I 
I.;- ;r;; lIo-**** 

I I 	 I t.tc;.,:+*~*';' * : : : : : : : i i j i : II 

-.10000---+------+------+---****------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I I · 

I I I, I I , * I I, * 	 , I* .. 	
, I 

: : : *: : : : : iii i : : : : : : : 
-.20000---+------+----*-+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 

.. , I ' I I 
I' 
I I I 

I I I I 

, I I 

'" . 1 I:** 
I I * : , : : : : : I :: I 	 IIt: 

-.30000---+---~-.+------+------+----~-+------+------+------+------+------+----~-+------+------+------+------+------+------+------+, 
I'" 	 I 

I 

I** 	 ,
* 

I : * : ; : : : : : : :: ;:::: I 

-.40000---*------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I 
I**: 	 ,, 
I 

* 	 I 

I I I I I I I I I I I I I • • . I 
I t I I I I I I I I I I 1 I I I I I I 

-.50000---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
0.30 	 0.58 0.S6 1.14 1 . 42 1.70 1.98 2.26 2.54 2.82 Z. 10 3.38 3 . 66 3.94 4.22 4.50 4.78 5.06 

(RAW TLM)*0.020) TELEMETRY VALUE IN VOLTS 

Y= 0.4017X 0.5154 (0.00 1. 02V) 

Y= 0.0677X 0.1695 ( 1 .04 3.%V ) 

Y= 0.4017X 1.5137 (3.98 5.1 0 'v) 
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+02.000---+------+------+------+--·----+------+------+------+------+------,+------+------+------+------+------+-----**************** 
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*I 
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600---+------+------+------+------+------+------+-----_+------+------+------+------+------+------f,------+--*---+------+------+1+01 
T I 

' 

I 

I 

Y I ' •I 	 I . 
I I 

I I 


V 	 : I I I : I I I I I ~ :::* i I I 

200---+------+------+------+------+------+------+-'-----+------+------+------+------+------+------+------*------+------+------+0+01 
L 	 : *: 

I 	 ' T 	 , ' 
: * !S 

I I , I I I I I : I I I I I I *: i I I 

+00.800---+------+------+------+------+------+------+------+------+------+------+------+------+------+-**---+------+------+------+ ,, 	 ,I:* ., ,
I , 
I I 
I I•• 

** 

I : : : : : : : : : : : : : ***: : I : I 

+00.400---+------+------+------+------+------+---~--+------+------+------+------+------+---****------+------+,------+------+------+ 
I : ***.** 
,, , 
I 

******. 
I 	 * .... *** 

I : : : I ! : : : **** *: : iii iii 
-00.000---+------+------+------+------+------+------+------+---*****-----+------+------+------+------+------+------+------+------+ 

: ***** 
.****** 

I 
I 	 .::<****+* 

: : : : *:+ ** *: : : : : : i : iii I I 

400---+------+------+------+--****+------+------+-~----+------+------+------+------+------+------+------+--~---+------+------+-00 	 I I 

I I
:** , 	 I 
I 	 I** 
I 	 ' , 	 I** ; ~ *: : I' ! I I I I I : : 

-00.800---+------+------+-*----+---~--+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I 
I 	 : '" 
I 	 *, 
: *: 	 .I I I I , I I 
I I I I I I I I I I I I I I I I I I I 

-01.200---+------+----*-+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I* 	 I 

I 

I 

,I 
I I I I I I I I ' • . . . '" I I I I I I I I I I I I I I I I I I 

600---+------+-*----+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+-01 
I, 

:*

I 

I
: * I : : ~ : ; : : : iii i I I I 

000***.*****.+------+------+------+------+------+------+------+-,-----+------+------+------+------+------+----,--+------+------+-02 
0.30 	 0.58 0.86 1.14 1,42 1.'l0 1.98 2.26 2.54 2.82 3.10 3.38 3.66 3.94 4.22 4.50 4.78 5.06 

(RAW TLM)*0.020) TELEMETRY VALUE IN VOLTS. 

y. 	( 0.S9466D-Ol)X-*5 + (-0.11259D 01)X**4 + ( 0.54970D 01)X**3 + (~0.12961D 02)X**2 + ( 0.15044D 02)x*·1 + (-0.72503D 01 )X**O 
FROM .6V TO 4.45V S:O DIVIATION .03193 
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N 	 : ** : : 
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000---+------+------+------+------+------+------+***---+------+------+------+------+-----~+------+------+------+------+------+1+20 	 , 
G ***: 	 I 

,I 
R **. 	 I,*** 
D 
A 

I I I I , I I I * ** * : : j i : : : : I 

000---+------+------+------+------+------+------+------+------+--****+------+------+------+------+------+------+------+------+E+12 : ~*. I : 
: 	 ****1: 
: 	 **.* : 

: : : : : : : : I I : * or." i i . i I I I 

000---+------+------+------+------+------+------+------+------+------+------+------+****--+------+------+------+------+------++04 	 ,
***** : 	 , 

I 
I****: 	 I 
I***** 

I I I I I I J I I I I I I : ***** : : : 
000---+------+------+------+------+-·-----+------+------+------+------+------+------+------+------+------+--****+------+------+-04 	 ,, "'***'" I 

,I 	 .****,, 	 ****¥ , 
, I I I I I I 
I I I I I I I I I I I I J I I I I I 

000---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+-12 	
I,, 
I 
I 
I 

I I I t I I • . . 
I I I I I I I I I I , I I I I I I I 

000---+------+------+------+------+------+------+-- - ---+------+------+------+------+------+------+------+------+------+------+-20 
0.30 	 0.58 0.86 1.14 1.42 1.10 1.90 2.26 2.54 2.82 3.10 3.38 3.66 3.94 4.22 4.50 4.78 5.06 

«RAW T~M).O.020) TELEMETRY VALUE IN VOLTS. 

y,. (-0.95457D-Ol)X**5 + ( 0.16695D 01)X*+4 + (-0.116530 02)x**3 + 0.41468D 02)X**2 + (-0.86278D 02)x**1 + ( 0.97095D 02)X**0 

FROM .6V TO 5.3V 510 DIVIATION .11277 
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+200.00---+------+------+------+--·----+------+------+------+------+------+------+------+------+------+------+----+**************** 
T 	 : : * 
E 	 : : * 
M 	 : : ** 
P I I I 1 I t I I I I I I : I I * i I I 

E+186.00---+------+------+------+------+------+------+----~-+------+------+------+------+------+------+-----*+------+------+------+ 
R 	 : *:,\ : *.:. 
T 1 *: 
U I I I I I : I I : I I t I 	 : * I I: 

R+172.00---+------+------+------+------+------+------+------+------+------+------+------+------+-----**------+------+------+------+ 
E : 	 * 

: 	 ** 
o : 	 * E: I I I I I I I : I I I I ** iii I I 

G+158.00---+------+------+------+------+------+------+------+------+------+------+------+----**+------+------+------+------+------+ 
I 	 IR ,, 	

I '" 
E ,, 	 I * * 

** E 	 , 
S ~ : ~ : : : I : ~ j ; : J!'*: iii i I I 

+144.00---+------+------+------+------+------+------+------+------+------+------+--**--+------+------+------+------+------+------+ 
F : 	 : * 
A : 	 ** 
H : 	 **: 
R I I I I I : I I I I I *~, j i j i I I I 

E+130.00---+------+------+------+------+------+------+------+------+------+**----+------+------+------+------+------+------+------+ 
N 	 :: •• 
H 	 : ~ *** 
E 	 : 1** 
I I I I I I I : I : :.+; * I Iii iii I I 

T+116.00---+------+------+------+------+------+------+-~----+---¥*-+------+------+------+------+------+------+------+------+------+ , I 

,, , *.. 
, ** 
: 	 ***: 

t : ~ : : : I I **: I : : iii iii I 

+102.00---+------+------+------+------+------+------**-----+------+------+------+------+------+------+------+------+------+------+ 
: ** : 	 .: 
: * ** : 	 : 
** : : 

I , I I I I "'*: : I I I : iii iii I 

+088.00---+------+------+------+------+-- *¥--+------+------+------+------+------+------+------+------+------+------+------+------+
'

: 	 ** 
: 	 **: 
: 	 : j. ~ : 

I I : I **:.: : : : : : : : ; iii i t I 

+074.00---+------+------+----**+------+-------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I ,I I ** ,:.... ,,,** I : : * * : : : : : : : :: j iii I I 

+060.00·***.**~** ••*.---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
0.30 	 0.58 0.86 1.14 1 .~2 1.70 1.98 2.26 2.54 2.82 ~.10 3.38 3.66 3.94 4.22 4.50 4.78 5.06 

«RAW TLMI*0.0201 TELEMETRY VALUE IN VOLTS. 

Y~ ( 0.191480 00IX**5 + (-0.223490 01IX.~4 + ( 0.111160 02IX**3 + (-0.~73C50 02)X**2 + ( 0.627880 02)X**1 + ( 0.264060 02)X**0 
FROM .8V TO 4.4V STO OIVIATION .17568 
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+1500.0---+------+------+------+------+------+------+-- .. ---+------+------+------+------+------+------+------+------+------+------+ 

w , I 


I '
I 'H I ' 

E ' I II
E: : I I I I I 	 : I I I I I ": : : : :oil 

L+1200.0---+------+------+------+------+------+------+------+------~------+------+------+------+------+------+------+------+---***+ 
: 	 : ** 

S: 	 *" P: 	 ***:
E: : 	 **:I I I : I I I I I I I I I I I 	 I 

E+0900.0---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+-----***-----+------+ 
o ~ 	 ; *** I 

: 	 : ** : 
R : *** .: 
PI: I I I : I I I I I I I I ...: : I I 

M+0600.0---+------+------+------+------+-·_----+------+------+------+------+------+------+------+-----***-----+------+------+------+ 
I 
I : *** 
I **** 
I 
I 	 .** 

I : : : : t 
I 

: : : ; : ; *** iii i I I 

+0300.0---+------+------+------+----·--+------+---~--+------+------+------+------+--****+------+------+------+------+------+------+ 
I *"'* 
I 

: 	 I * ~**: 
: 	 *** : 
: I I I I I I I I I *** I : iii i. I 

+0000.0---+------+------+------+------+------+------+------+------****---+------+------+------+------+------+------+------+------+ 
I 
I : • ** :, 
I ~*.*, 

**~ I 

I I I I I I I : *.*: : : : Iii iii I 

-0300.0---+------+------+------+------+------+-----*¥~~----+------T------+------+------+------+------+------+--.---+------+------+ 
*** 	 ,I ,,*'** 

**: 	 : 
: :: :: *;~ ~ : I r I : : ; iii I I 

-0600.0---+------+------+------+------·* 8 ----+------+------+-~----+------+------+------+------+------+------+------+------+------+ 
~*: 


~~ : 

** ... I 

I 

I I I I **: : : : : : : : iii i I 	 ,I 

-0900.0---+------+------+--**--+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
I

'** ,I ,.I 
I 

~*: 	 : 
I I : **: I : I : : : : : : iii i I I 

-1200.0---+------+**----+------+------+------+------+------+------+------+------+------+------+------+------+------+------+--.----+ 
I 
I** 

* 	 , 
I 
I 

, 
I : **

*+ 
: : : : : : : : : j iii i 	 II 	 I 

-1500.0****------+------+------+------+----._-+------+______ +------+------+------+------+------+------i-------+------+------+------+ 
0.300.580.861.141.421.701.982.262.542.823.103.383.66 	 3.94 4.224.504.785.06 

( RAW TLM)*0.020) TELEMETRY VALUE IN VOLTS 

Y= (-0.91504D 00)X •• 5 + ( 0.124630 02)X~ . 4 + (-0.38785D 02)X*~3 + (-0.786140 02)X**2 + ( 0.975600 03)X**1 + (-0.178180 04)X.*0 

FROM .3V TO 5.42V STD. CIVIATION 4.19233 
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+15oo.o"'***------+------+------+------+--'----+------+------+------" ------+------+------+------+------+------+------+------+------+ 
W :** : 
H : ** 	 : 
E : * 	 : 
E I : ** : I I I ,: I I I I I I I I I 

L+1200.0---+------+**----+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
1 	 I 
I 	 I** 

5 **: : 
p * : 
E I : I : *¥ I 	 I:: I J I I I I 1 : : I 

E+0900.0---+------+------+--**--+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 

o **: : 
* ** : 

R 	 "' * : 
P, I I I I **: I I I I , I I I I I I I I 

M+0600.0---+------+------+------+------*·~----+------+------+------+~-----+------+------+------+------+------+------+------+------+ 
I 

I 
I ** ¥*: 

I 	
I 
I 

I 

**¥ I 

: : : : : ! ! * ** : : : : Iii iii : I 

+0300.0---+------+------+------+--'----+------+-----***-----+------+------+------+------+------+------+------+------+------+~-----+ 
I 
1 
I 
I 

¥Jjr::* 

*** 
:*** 	 : 

I I I I I : : : : *** : I I I I I I I I I 

+0000.0---+------+------+------+------+------+------+------+------****---+------+------+------+------+------+------+------+------+ 
I*** : I 	 I 

1 

I**:.;c : 	
I 
1****: 

, • I I f I I I I I I *** iii i i : I 

-0300 . 0---+------+------+------+------+------+------+------+------+------+------+--****+------+------+------+------+------+------+ 
II I 

*.* : I 

I 

I*** 
I 

I**** 
I : : : : : : : : : ; i i : ***:. : I l I 

~0600.0---+------+------+------+------+----'--+------+------+------+------+------+------+------+-----***-----+------+------+------+ 
I*** 1 

I 	
I 

** * I 
I 

:** : 
I I I ~ I t I I I : : : : : i I *** I : I 

-0900.0---+------+------+------+------+-------+------+-~----+------+------+------+------+------+------+------+-----***-----+------+ 
I 	 I ** II 

I 	 I 
1 

1 	 1 

1 
***: 

1 	 I 
, I 	 1 *'" 
: I I I I I I I I I I I : I l : : : *.. I 

-1200.0---+------+------+------+---'---+------+------+------+------+------+---- --+------+------+------+-----_+------+------+---***T 
: 	 : It. 

" ,, , 
I 	 I 
, 	 1 

I t I I , I I I I I I • • . I I 
, I I I I I I I I I I t I I I I I I I 

-1500.0---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 
0.30 	 0.58 0 . 86 1.14 1.42 1.70 1 . 98 2.26 2.54 2.82 3.10 3.38 3.66 3.94 4.22 4.50 4.78 5.Q6 

((RAW TLM)~0.020) TELEMETRY VALUE IN VOLTS 

Y= ( 0.915050 00)X**5 + (-C.124630 Q2)X**4 + ( 0.387850 02)X**3 + ( 0.786140 02)X**2 + (-0.975600 03)X**1 + ( 0.178180 04)X**0 
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+000.00---+------+------+------+------+----·-+------+------i------+------+------+------+------+------+------+------+------+------+ 

T : 
E : 
M
P:

I
I , t • I : I I : : : : : : : : i I I 

E-Ol0.00---+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 

R : 
A I 

I 

T I 
I " 

U : . *' : I I I I 	 : I I I: I : : : : : 

R-020.00--¥+------+------+------+------+------+------+------+------+------+------+------~------+------+------+------+---~--+------+ 
E * 	 I 

I 
I:** 

o * 	 : 
E I I. I I I 	 : I I I I I I I I , I I I 

G-030.00---+----**+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+------+ 

R : 	 * 
E : 	 : ** 
E : 	 : '"5: I : **: : : : : :: : iii iii I 

-040.00---+------+-----*"'------+------t------+------+------+-.. ----+------+------+------+------+------+------+------+------+------+ 

C ; 	 : ** : 
E : 	 : ** : 
N : 	 : *¥: 
T: I : ; *** : : : : : : : Iii iii I 

1-050.00---+------+------+------+--,*--+------+------+------+------+------+------+------+------+------+------+------+------+------T 

G : 	 *** : 
R : 	 : *** : 
A : ~**: 

D! I I I I I **~*: : : : : iii iii I 


E-060.00---+------+------+------+------+------+---**~* ______ +------+------+------+------T------+------+------+------+------+------+ 
I 
I 	 : .-:1(." * : 
I 
I 	 * .. ** 
II **** . 

: : : : : : I I I * *** I : : : I : I : 
-070.00---+------+------+------+------+------+------+------+------+--*****------+------+------+------+------+------+------+------+ 

: 	 :•~**: : 
: 	 : ***** : 
: 	 : .. ** * : 

I : : t : : I I I I : I * •• *'" iii i I I 

-080.00---+------+------+------+------+------+------+------+------+------+------+------+----*****----+------+------+------+------+ 
I ***** I 

I 

I 
I 	 ;***** I 
I 
I 	 ***** 
I 
: I : I I I , I : , I : : : : : ***** I I 

-090.00---+------+------+------+------+------+------+------+------+---~--+------+------+------+------+------+------+-*****+------+ 
I 

I 
I 

I 	 ***** I 

*** 
I 
I 
II 	 I I I I I I ­

I I I • I I I I I I I I I I I I I I I 

-100.00---+------+------+------+------+------+------+------+------~------+------+------+------+------+------+------+------+------+ 
0.30 	 0.58 0.86 1.14 1.42 1.70 1.98 2.26 2.54 2.82 3.10 3.38 3.66 3.94 4.22 4.50 4.73 5.06 

((RAW TLM)*0.020) TELEMETRY VALUE IN VOLTS 

0.278150 02)X**2 + (-0.590430 02)X**1 + (-0.600690 01 )X**OY; (-0.70085D-Ol)X**5 + ( 0.120360 01 )X* ¥4 + (~0.81678D 01)X*~3 + 
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+------------+-------;---------+-----------------------------------------------------~--------+ 
: DIRECTIVe : LANG USE STATW[IH ARGUiVlENT FORM : 
t------------+-------+--------+--------------------~-----------------------------------------+ 
: ABORT : C/P i PR/K {'<STRiNG>'} : 
+------------+-------~.--.------+--------------------------------------------------------------+ 
: ABS : C : F : «[XP» : 
+------------+-------+--------+-----------------------_._-------------------------------------+ 
: ALRMHI : C F «TLMPP[<» : 
+------------+-------,.--------+-------------------------------------~------------------------+ 
: ALRMLO : C F : «TU.1PPR» : 
+------------+-------+--------+------_._------------------------------------------------------+ 
: ASSIGN : C: [CMD:CMDP:MAN:PEN:OMT]{ ,<CONSCLE,>} : 
+------------+-------+--------+--------------------------------------------------------------+ 
: BIT : C : F I «EXP>.<EXP> .... ) : 
+------------~-------+--------+----------------------------------------~---------------------+ 
: BPARDB : C/P: i <DATABLOCK#>.<ARRAYNAME>,<'~ORDS> : 
+------------+-------+--------+._-------------------------------------------------------------+ 
: CALL : C/P PR I <ENTRYNAME>{,<PARAMETEREXP> ... } : 
+------------+-------,.--------+--------------------------------------------------------------+ 
: CALLTASK : C : ss : <TASK .II> : 
+------------+-------+--------+--------------------------------------------------------------+ 
: CMDSEQ : C/P : : 
+------------+-------·r--------+--------------------------------------------------------------+ 
: . COLLDUMP : C [OBCiFES:VAMiSPEC){,<'MINORFRAME>{,[FMT1AiFMT1BIFMT2A:FMT2B 
:: : VA!'iI]}} ,
+------------+-------+--------+--------------------------------------------------------------+ 
: COMMAND : C/P I : <ADDR>,<LENGTH>,<VALUE>{ ,<Lf~GTH>.<VALUE> ... } : 
+------------+-------+--------+--------------------------------------------------------------+ 
I CONSOLE : C: : [ALTCONS,<CONSOLEU>:EVENT,<EXP>:DISP,<EXP» : 
+------------+-------+--------+--------------------------------------------------------------+ 
: CONT INUE : C/P : PR : 
+------------+-------+--------+--------------------------------------------------------------+ 
: CORE : C: i <ID>«BASEADDR»t,<ID>«BASEADDR» ... } : 
+------------+-------+--------+--------------------------------------------------------------+ 
i :CURRENT i C [{A,D,f!l«DEG>{,<MIN>{,<SEC>}} ... }[UPDAT~]{,<MIN>{.<SEC>}}) 
: : I I· •• } • I 

+------------+-------+--------+--------------------------------------------------------------+ 
: DEVICE : C/P i F ([DECiDMU:OBC:LVSWiFESiIRAIRWiEViMECHIPAS:CAM]) i 
+------------+-------+--------+--------------------------------------------------------------+ 
: DISPLAY : C: i [<EXp>:'<SrRING>']{,[<EXP>:'<STRING>') ... } : 
+------------+-------+--------+--------------------------------------------------------------+ 
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+------------+-------+--------+--------------------------------------------------------------+ 
: DIR!::CTIVE I LANG : USE 5TATEr.l::Orn Af<Gu~.lENT FOf,M 	 : 
+------------+-------+--------+--------------------------------------------------------------+ 
: DMTR : C 55 ([DISPLhY:MODIFYI{,<GROU~NAME>{,<PPRNAME>{,[<FIELDNAME>: 
: :; I <RELATI'J[:\'iORDiI>}}}} I 

+------------+-------+--------+--------------------------------------------------------------+ 
: DO : C/P ~R 	 : <LABEL> <ID>=<INITIALN>,<FI~AL#>{ ,<INTERVALh>} : 
+------------+-------+--------+--------------------------------------------------------------+ 

DRAW C 	 [SENDILl8:INITLlB] 

[LOADX: POiNTA: POINTR), <EXP>, <EXP> 


I I 	 I [TEXT:LINEAICENT:L1N~R],((<TYPE>.{,<CGLOR>})},<EXP>,<EXP> I 

+------------+-------+--------+--------------------------------------------------------------+ 
: DUMP : C: <STARTADDR>,<WORDCOUNT> 
+------------+-------+--------+--------------------------------------------------------------+ 
: ENDSEQ : C/P : 	 : 
+------------+-------i--------~-----------------------.---------------------------------------+ 
: EQV : C: <~EWID>,<OLDID> {, <NEWID>,<OLDID> ••. } : 
+------------+-------+--------+--------------------------------------------------------------+ 
: EXAMINE : C: 	 : (REPLY:SERIAL,DMU:SCANIMECH:EV:PRECESS:IRA:PASIFES:RW] : 
+------------+-------+--------+-------------------------~------------------------------------+ 
: EXEC I C/P : <ENTRYNAME>{,<ARGUr~ENTEXP> ••• } : 
+------------+-------+--------+--------------------------------------------------------------+ 
: FREEZE : C: 	 : : 
+------------+-------+--------+--------------------------------------------------------------+ 
: GLBABORT : C: 	 : 
+------------+-------+--------+--------------------------------------------------------------+ 
: GO : C/P : K 	 : {«LABEL>:<STATEMENT.iI>]) : 
+------------+-------+--------+--------------------------------------------------------------+ 
: GOTO : C/P PR 	 : [<LABE L>: <RELA T I VEEXP>] : 
+------------+-------+--------+--------------------------------------------------------------+ 
: HEX : C : F 	 : «EXP» : 
+------------+-------+--------+--------------------------------------------------------------+ 
: HOLD : C/P : ss 	 : {[<LABEL>:<STATEMENTII>]} : 
+------------+-------+--------+--------------------------------------------------------------+ 
: IF: C/P PR 	 : <EXP>{, [<LABEL> I <RELEXP>]} 
+------------+-------+-------~+-----------------------.----------------------------------------+ 
: INIT : : 	 : <FILENAME>{'<AREA>}{.<ARGUEI,lNTEXP> ... }
+------------+-------,.--------+--------------------------------------------------------------+ 
: INTEGER I C/P: 	 : <ID>{«AOUNDEXP»}{.<IO>{«~OUNDEXP»} ••• } : 
+------------+-------+--------+--------------------------------------------------------------+ 

LIMITS I C/P ; 	 <TEL~MNAME>.[ON:OFF1.<TELEMNAME>.<LOLIMIT>,<HILIMIT> 
I : 	 : {,[OFF:Oi~][RA ·liIENG] ... } I 

+------------+-------+--------+--------------------------------------------------------------+ 
: LOAD : C 	 : lEPHEMITARGET]
+------------+-------+--------+--------------------------------------------------------------+ 
: MANEUVER : C i {GEN} 	 : 
+------------+-------+--------+---------------------------------------------------------~----+ 
: MANEUVER : C: {CLEAR} 	 : 
+------------+-------+--------+------------------------------------------------------------~-+ 
: MANEliVER : C: 	 : [SAVE,RESTCRE] : 
+------------+-------+--------+--------------------------------------------------------------+ 
: MOD : C F «EXP1>, < EXP2» 	 : 
+------------+-------+--------+--------------------------------------------------------------+ 
: NOJ5YM : C: 	 : : 
+------------+-------+---------+--------------------------------------------------------------+ 
: NUM : C F «VARNAr.~E » 	 :
+------------+------'-+--------+--------------------------------------------------------------+ 
: OBCCKSL.;M : C cST ART ADDi'(> , ~ENDADDR> 	 : 
+------------+-------+--------+._-------------------------------------------------------------+ 
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+------------+------- --------+-----~---------------------------------------- -----------------+ 
I DIRECTIVE I LANG IJSE 	 I STATEr.lENT ARGUMENT FCR;',1 I 
+------------+------- --------+--------------------------------------------------------------+ 
I 08CCOMP Ie: <STARTAODR>.<ENDADDR>{.ALL} 	 I
+------------+--------T--------+--------------------------------------------------------------+ 
I Ol3CCO~IP : P I <STARTAOC:R>.<ENDADDR> 	 I 
+------------+-------+--------+---------------------------------------------------------------+ 
I 08CCOPY I C I 	 I <BANKIi> I 
+------------+-------+--------+---------------------------------------------------------------+ 

oeCDB10 C/P <OPTION>{.<OPTlON>_ •• } 
OPTION:: ;[MAIMBOIM31 IMB2lMcolMCl IMC2lMDOlMDl IMD2lMEOlMEl I 

ME2lMFlMGolMGl IMG2:MG3IMJOIMJl :MJ21MK1ML1SACOI 
I I SAC11SAC2IISMAXO:ISMAX1:ISMAX2IBGOIBG1:SG2) I 

+------------+-------+--------+--------------------------------------------------------------+ 
IOBCDB14 I C/P 	 I [S\vRIS:JPILWRILVJP]{.[FESMTRIMODEXPICALLON) ••• } : 
+------------+-------+--------+--------------------------------------------------------------+ 
I OBCDMPRT I C/P 	 : <BM!K"> I 
+------------+-------+--------+--------------------------------------------------------------+ 
: OBCDMTYP I C/P I 	 : <STARTADDR>,<NUMLOC> I 
+-------------+-------+--------+--------------------------------------------------------------+ 
I OBC END I C/ P: 	 I :
+------------+-------i--------+--------------------------------------------------------------+ 
I aBC LDB LK I C: 	 I : 
+------------+-------+--------+--------------------------------------------------------------+ 
l OGCLDFRT ; C/P 	 : <BANK#> - : 
+------------+-------+--------+--------------------------------------------------------------+ 
: Ot3CLD"fAP i Cl 	 I : 
+------------+-------+--------+--------------------------------------------------------------+ 
: 08CLDTYP I c/P: 	 I <STARTADDR>, <NUMLOC> : 
+------------+-------+--------+--------------------------------------------------------------+ 
: OEJCMRPRT I C: 	 : <BANK"> I 
+------------+--------r--------+--------------------------------------------------------------+ 
I OBCRECON : c: 	 : <BANK4' > : 
+------------+-------+--------+--------------------------------------------------------------+ 
: OBCSEQ I c/P: 	 : I 
+------------+-------~--------+--------------------------------------------------------------+ 
IOBCWAIT I C/P I 	 I <.1 SEC(;NDS> :
+------------+-------"--------+--------------------------------------------------------------+ 
I 08STWE I C 	 I <MONTH>,<DAY>,<YEAR>[,<HOUR>{,<MIN>}} - I 
+------------+-------+--------+---------------------------------------------------------------+ 
I PAGE I C : <PAGEr~t.r,~E> { , <CONS LE#> } I 
+------------+-------i---------+---------~----------------------------------------------------+ 

PEN C 	 [ON10FF]{ ,< PENII>} 

CAL,<PENi/>,<VALUE> 

MODE, REAL TIME 

CLEAR 

SUBC.<PEN N> ,<MFOFFSET>,<STARTMF>,<MFCyCLE>{.<81T#>} 

MAIN.<PENk>,«MAINCCM> •••• ){.<BIT#>} 


I I I 	 I <~AAINCOM>::;[<MFOFFSET>I<INTCNT>«MFOFFSET>.<SPACING»] I 

+------------+-------+----_._--+--------------------------------------------------------------+ 
I PEND I C/P : PR 	 I I 
+------------+-------+--------+---------------------------------.-----------------------------+ 
: PPR I C I 	 I <IO>{(<f'PRIi>){,<ID>{(<PPRII>)}}} I 
+------------+-------+--------+--------------------------------------------------------------+ 
: PPRNUM : C F 	 I «PPRNAME» 
+------------+-------+--------+--------------------------------------------------------------+ 

PREP C I <FESING>,[CLEAR1MERGEINORM1REV1MAGlIMAGE] 

I <FESOSC>,rCLEAR:CENTRD1POINT1TYPE1CT:CTNICMAGINORM1REVI 


I ,: I REV:MAG:CORR:STOFEFID~ELLIWOUEEZEIPRINT]


+------------+-------+--------+---------------------------------------------------------------+ 
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+------------+-------+--------+---- ----------------------------------------------------------+ 
: DIRECTIVE I LANG : USE I 5T ATEM E,H Af~GUr/1ENT FORrv1 	 I 
+------------+-------+--------+--------------------------------------------------------------+ 
I I I : <SPEC>.[Cl_EAR:RECON) 	 , : 
+------------+-------+--------+-------------------------------------------------------------~+ 
: ?ROC I c/ P : !OR 	 I 
+------------+-------"+--------+--------------------------------------------------------------+ 
I RAW le i F : «TLMPPR» 	 I 
+------------+-------+--------+--------------------------------------------------------------+ 
: REAL : C/P: I <ID>{« 800NDEXP>){.<ID:-{«30UNDEXP>) .•. }}} 	 I 
+------------+-------+---------+--------------------------------------------------------------+ 
I RECLAIrI'1 : c: I [WO:O.l0P:MAN:PEN:CIH) 	 I 
+------------+-------+--------+---------------------------------------------------------------+ 
I RELEASE I c: I [CMD:CM()P::,1.~N:PENIDrHJ 	 I 
+------------+-------+--------+--------------------------------------------------------------+ 
I RETURN I C/P I PR I 	 I
+------------+-------T--------+--------------------------------------------------------------+ 

----------+-------T--------y--------------------------------------------------------------+ 

: REPL¥ C MSG. <MSG*>.[APPROVEISKIP) 
: o6cTAP.[vES1Nol 
I 06CTAP. [APFRovE:SKIP) 
: ,: : CMD.[APPROVE:SKIP:CLEAR:RETRANS) , 
+- ­
I SCROLL : C : <coM:TARGETS:HEADERIEVENT:cAMsNp:sCSNAPIFESDSC>. 
: I I <SPEC>. <NREC> II 

+------------+-------+--------+----------------------------------------_._--------------------+ 
I SELECT I C I 	 I <SLEWII> : 
+------------+-------+--------+--~------~----------------------------------------------------+ 
I SEND I C 	 I [HEADER:IMAGE),[FES:SPEC),{<FILE I>} : 
+------------+-------+--------+--------------------------------------------------------------+ 
: :SEND : C/P I 	 : {<INTERVAL>. <liTIMES>} : 
+------------+-------+--------+---------~----------------------------------------------------+ 
I' : SEQ : c/P: 	 I : 
+------------+-------+--------+-~------------------------------------------------------------+ 
: SEOWAIT : C/ P: 	 : <.1 SECONDS> : 
+------------+-------+--------+------- ----------------~--------------------------------------+ 

SET : C 	 AO. [ OtJ : 0 F F ) 
ALARMS. RE C\ L 
BUFFACT,<!:XP> 
CMDMODE.[ CMDENC:DDPSj 
DECODER. <UP:­
HISTORY.[ALL:TlM1COMI8DPSIN:DOPSOUTIEVE~T:ALARM:EDS:E~A:NEW] 

.[OI~IOFf),<EXP> 
MANVER{. [PRE1POST). [ON,OFF) ... } 
OVERRID[. <EXP> 
POD. <CDN30lE#> 
SCLCCX.OASE<YEAR> 
SCLOCK.uANl 
SClOCK.START.<MON>.<DAY>.<YEAR>,<HOUR>.<MIN>,<SEC>,<MlS> 
SCLOCK.TICK. <~lS> 
SKI~ S UJC.[ON:OFF) 
EDS.lOFF:ONJ. < DEVIC~ NO.> 
VERiF Y.{[OFFIOCCISCE)}.{.[OCCISCE)} 
MFFORMA T,[AUTOIFMT1A:FMT1B:FMT2AIF~T2BIVAM) 
MFSTATIC, <EXP> 

I MFQUAL.[GCOD,<EXP>:DONTCARE.<EXP:-:GOOD,<EXP>,DONTCARE,<EP>],, 	 ORI:lIT.<()R8IL~ > ,, 	 RECQuAL.[oaclvAMIFES] ,<EXP> ,, 	 SAFEACT.[NONE10BC:SLEWIALllwARN.<EXP>ITIME.<EXP» , SITE.[PRIMlsEC).<STATIONNAME>I I I 	 I 

+------------+-------+--------+-------- ------------~-----------------------------------------+ 
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+------------+-------+--------+---------_._---------------------------------------------------+
I DIRECTIVE i LANG i USE STATEMENT ARGUMENT FCRM i 
+------------+-------+--------+---------------------_.----------------------------------------+ 

SNPPTR,<E XP> : 
TEST.[ODP~ ~ RLTIMiNRLTIM].<STATIONNAME> : 
TL~OISP.<EXP> i 
TU;llN.[THS:ODPS].[ON:OFF] i 
THS{,[NOR~:THRUiHCONViSCONV]}.RATE.<EXP> : 

, , TRANSMIT, [SINGLEiMULTiPLE] i 
+------------+-------+--------+--------------------------------------------------------------+ 
: SIG~!Ctj : C: <ASTRONOMER ID>,<lISERIO>.{<NOOATA>} : 
+------------+-------+--------+------------------~---------------------~---------------------+ 
: SIGNOFF : C : 
+------------+-------+--------+--------------------------------------------------------------+ 
: SLEW : C: : [A:OiR:PITCH:YAI·;:ROLL]«DEG>.<MIN>,<SEC> ... ) : 
+------------+-------~--------+--------------------~--~--------------------------------------+ 
: SLE~J : C: : TAllGATT : 
+------------+-------~-------- .~--------------------------------------------------------------+ 
: SNAP : C : [CONSOLE,<CONSOLE'>:VIRTUAL.<FAGENAME>] : 
+------------+-------+--------+---------------------------------_.----------------------------+ 
: STATIC : C i ; <TELEMETRY NAME> i 
+------------+-------+--------+--------------------------------------------------------------+ 
: STEP : C/P : [Oi1] : 
+------------+-------+--------+--------------------------------------------------------------+ 
: STORE : C: : <EVENTiCOMiHDRiCAMSNPiSCSNAP:FESOSC>,<RNUM>,<ITEM> : 
+------------+-------+--------+--------------------------------------------------------------+ 
: SUBR : C/P : PR : : 
+------------+-------+--------+--------------------------------------------------------------+ 
: sw : c/P: : [O~u:Rw:oec:MEcH:FESiPAS:IRA:CAM:LVSw:EV],<EXP> : 
+------------+-------+--------+-----------------------------------------------------~--------+ 
: SWi TCH : c: : <PPRNM~E> : 
+------------+-------+--------+--------------------------------------------------------------+ 
: TARGATT : c: : ([AiD:RIPITCH:YAW:ROLL]«DEG>{ .<MIN>{,<SEC>}} ... ) : 
+------------+-------+--------+--------------------------------------------------------------+ 

TOP : C/P

+------------+-------+--------+--------------------------------------------------------------+ 
: TRUEDATE : c: : i 
+------------+-------,---------+--------------------------------------------------------------+ 
: UNSYNC: C : : 
+------------+-------+--------+--------------------------------------------------------------+ 
: :UPLINK : c: [CITISlt,<DASSWQRD>} : 
+------------+-------+--------~--------------------------------------------------------------+ 
: UNFREEZE : C . 
+------------+-------+--------+-----------------------------------------~---------------------+ 

: UNSPEC : C ; f I «EXP» : 
+------------+-------+--------+--------------------------------------------------------------+ 
: VAMCOIiIP : C : <PPRNAME> : 
+------------+-------+--------+--------------------------------------------------------------+ 
: VMICOPY : C : [OElC~IASTR:TLMMASTR] : 
+------------+-------+--------+--------------------------------------------------------------+ 
: VAMPRT : c: : <PPRNAMt;:.- : 
+------------+-------+--------+--------------------------------------------------------------+ 
: VAMRECON : c: : : 
+------------+-------+--------+--------------------------------------------------------------+ 
: WAIT C/P : <TIMEEXP> 

: : <EXP>,<TI~EEXP> 


: : ; <EXP>,<TIMEEXP>.<MAXTIMEEXP> ,

+------------+-------+---------+--------------------------------------------------------------+ 
: WHEELS : C [LOADED:UNLOADED] 
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DIRECTIVE I LANG USE STATEMENT ARGUMENT FORM 
I 

I 


I I [RIP:Y:X],<RATE>,[R:PIYIXj,<RATE>,... I 

+------------+-------+--------+---------------------------------------------------------------+ 
LANG: C:CCIL P~PCL 

USE: PR:PROCEDURES ONLY K:KEYIN ~HILE PROCEDURE RUNNING SS:SINGLE STATEMENT 
BLANK:ALL THE ABOVE F=FUNCTION 

CHAR: <>=TOKEN []=OPTIONS SEPARhTED BY: {}=OPTIONAL 
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TH~ PUR cCS E CF THE SCE FOUNCATION POOL is TO PROVIDE 
A Cm,'MAl i[; [JACK-UP CAPAOI L I TY IN TilE EVENT OF TOTAl. 
DIGITAL CC:r.:UUNICATIUNS FAILGRE, THE CCjr~J.1AND.3 RESIDING 
IN THE POOL ARE IDENTIFIED BY MARK NUMBER AND ~ILL BE 
TRANSMITTED UP ON V~ R BAL RE~UEST FROM TH~ CO NTROL 
CENTER TO THE SCE OPERATOR, THE CmlMANDS ARE .3TORED 
ON CASSETTE TAFES AND WILL BE LOADED BY THE SCE 
OPERATOR,THERE ~ R E TWO CA SSETTES WITH IDENTICAL 
COMMANDS BUT Dirf' ERENT COiM;iAiW DECODER ADDRESSES, 
TAPE COl CONTA!NS ()ECODE~~ ADDRESS 22 AND TAPE C02 
CONTAINS DECODER ADDRESS 85. 

FOR A MURE CETAILED DESCRIPTION OF EACH COMMAND 
SIT STRUCTURE,REFER TO THE TSC SCE POOL DOCUMENT 
DATED AUGUST lD 1977. 

IMPULSE CO~MANCS (DIRECT 1 TO 1 NUMBER RELATIONSHIP) 
MARK NUMOER i ~ P U L SE CMD FUNCTION · 
001 COl 500ST REG NO.1 ON 
002 002 EOOST REG NO . 1 OFF 

127 :2'1 SPhRE 

*.** •• **¥****~ * ~~** * *~**.~ * *~*****************.~****** ****** 

409 IRAI GYRO 1 RATE MODE 
410 IRAI GYRO 1,3 RArE ~ODE 
411 IRA1 GYRO 1,3,5 RATE MODE 
412 IRA 1 GYRO 2 RATE f'~ODE 

413 IRAI GY RO 2,4 ~ATE MODE 
414 IRAI GYRO 2,4,6 RATE MODE 
415 IRAI GiRO 1 HOll) ~,lGDE 

416 IRAI GYRO 1,3 HOLD MODE 
417 IRAI GYRO 1,3,5 HOLD MODE 
418 IRAI GYilO 2 HOLD "lODE 
419 1RA 1 GYRO 2,4 HOLD MODE 
420 IRAI GYRO 2,4,6 HOLD MODE 

** ~: **.* *~. * ~**~ ~ * ~'* ~ *** * *~¥**¥**.*****.** * *********¥ * ******** 

421 EVI CLOSE VAL VES 
422 IO V 2 CL03E VALVES 
423 EVI OP EN VALVES 3,5,7 ENABLE ENGINES 4,10 
424 EVI OPEN VALVES 3,5,7 ENABLE ENGINES 6,12 
425 EVI OPEN VAL VES 3,4,6 EN ABLE ENGINES 7,3 
426 EVI OPEN VALVES 3,4,6 EN ABLE ENGINES 9,1 
427 EV1 OPEN VALVES 3,5,7 ENABLE ENGINES 10,6 
428 Elll OPEN VALVES 3,5,7 ENABLE ENGINES 12,4 
429 Elll OPEN VALVES 3,4,5,6,7 ENABLE LOW THRuST ENGINES 
0130 [VI (PEN VALVES 1,5,7 ENABLE ENGINES 10,4 
431 EVI lPEN VALVES 1,5,7 ENABLE ENGINES 12,6 
432 EV1 OPEN VALVES 1,4,6 ENABLE ENGINES 7,3 

CRU COMMANDS (~XX=ON 3XX=OFF) 

r,iARK NUM8ER CRU CMD FUNCTION 
201 01 (ON) PWR su PPLY NO.1 
301 ,J 1 (OFF) P~JR SUPPLY NU.l 
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2:)2 02 ( GN) SEC . MIRROR HTR CIRC~IT 
302 02 (OFF) SEC.MIRROR HTR CIRCUIT 1 

€.; ( O l~) SOLAR ARRAY,SI COVER ARM2264 
6') (U FF) SOL AR ARRAY,SI COVER ARM2364 
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SERIAL COMIMNDS 

M .~RK UN!T F"'NCTION 
NJf"SER 

375 OMJI nOM FIv'IT lA,IA2=7 1.25 KB 
376 ()MlJ2 ROM FMT lA,IA2~7 1.25 Ki3 
377 DfliUl ROM FMT lA, !A2=7 20 KB 
378 DfVlU2 ROIA FMT IA,It>2=7 20 fIB 
379 Dr.1Ul ROM FMT 2A,IA2=7 1.25 KB 
330 DMU2 f<O! .1 f'MT 2A, IA2=7 1.25 IUs 
381 DMUI RG~ fMT 2A,lA2=7 20 KB 
382 [;MU2 ROM FMT 2A,IA2=7 20 KB 

**********.*.*~~¥**~*********~~*********************** *****. 

E.Vl OPeN VALVES 1,4,6 ENABLE ENGINES 9,1 
434 [VI OPE'~ VALVES 1 ,S,7 ENABLE ENGINES 10,6 
435 l VI Cr-EN VALVES 1,5,7 ENABLE ENGINES 12,4' 
436 EVI OP~N VALVES 1,4,5,6,7 ENABLE LOW THRUST ENGiNES 
437 E.Vl O~EN VALVES 2,~,5,6,7 ENABLE LOW THRUST ENGINES 
438 Elil G?Ell VALVES 1,5 ENABLE ENGINE 5 
439 EVI QPeN VALVES 2,5 ENABLE ENGINE 5 
4 '~0 E.Vl JP~N VALVES 3,7 ENABLE ENGINE I 1 

441 EV, FIRE tNGINE 4,10 +ROLL 
442 EVI FIRE ~NGINE 6,12 -ROLL 
443 EVI FIKE EI~GINE 7,3 +PITCH 
444 EVI FIRE ENGINE 9, I -pITCH 
445 EVI FIRE ENGINE E,IO +yAW 
446 EVI FIR~ ENGINE 4,12 -YAW 
447 EVI FI'<E ENGINE I 
448 EVI FIRE ENGINE 3 
449 EVI ciRE ENGINE 4 
450 EVI FInE ENGINE 6 
451 EVI FIRE ENGINE 7 
452 EV! FIRE ENGINE 9 
453 i:VI flRE ENGINE 10 
454 EVI FIRE ENGINE 12 

433 

•• *****~~*4.***~;~~*¥.*~**4**~*******************¥¥· *:" : ******** 

475 PASI PLA~AR MODE,I2S0 CLOCK,CONT.SCAN 
476 PAS2 PLANAR MODE,312 CLOCK,CONT.SCAN 
477 PASI SPHERICAL MODE,I250 CLOCK,CONT.SCAN 
478 PAS2 ~PHERICAL MODE,312 CLOCK,CONT.SCAN 

JUNE 1, 1979 PAGE 110
VI APPENDIX G - SCE FOLNDATION POOL 



CCM~AND SE~U ENC E~ 

ThE 500 SERiES OF COMMAND MARK NUMBERS CONTAIN ONE 
OR MORE PRfVIOuSLY DEFINED MAR K NUMBER COMMANDS. 

MARK CONTAINS 
NUMBER MARK 
500 	 3 28 IRA COw.IOr r ELECTRONICS 1 OFF 

3J2 IR A CO M~ON ELECTRONICS 2 OFF 
228 IRA CO MUON ELECTRONICS 1 ON 
205 IRA GYRO I ON 
227 IRA GYRO 3 O~ 
244 IRA GYRO 5 O~ 

************** .*,~. *************~**********~*****.***********~ 

5:>1 409 GY;W 1 SHECT (f. A TE) 
502 4iO GYRO 1,3 SELECT (RATE) 
5()3 411 eYRO 1,3,:S SELECT (RATE) 
5J·~ 412 GYRO 2 SELECT (RATE) 
5')5 413 Gi RO 2,4 SELECT (RATE) 
506 414 G~RO 2,4,6 SELECT (RATE) 
507 415 13','P'O 1 (HOLU) 
50a 416 CYRO 1,3 (HCLD) 
509 417 GYRO 1,3,5 (HOLD) 
510 418 GYi(O 2 (HOLD) 
511 419 GYRO 2,4 (HOLD) 
512 410 GYRO 2,4,6 (HOLD) 

*.*****$¥*~ * .*~*. *~**~.* ~**~*********~*~*****.~****~.* *****. 

513 303 ENGINE/VALVE 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 EV2 (ALL VAivES CLOSED) 
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+-------------------+-------------------+-----_._--+-------------------+
I 
I 

TLM CBC M~R SRATE I 
I TBITp.ATE(Ke~S) I BITRATE(KBPS) I I I 
+-------------------+-------------------+---------+---------------~---+ 

80 . 0 O=ALL 0 : 
40 0 TLM 1 I 
20 0 2 I 
10 0 3 \ 

5 0 	 4 I 
, 2.5 , 0 ,: 5 	 : 
+-------------------+-------------------+---------+-------------------+ 

40 : 40 	 1 0 
20 : 20 1 

10 I 10 2 


5 	 : 5 3 
2.5 	 : 2.5 4 
1.25 	 I 1.:'::5 I , 5 I 

+-------------------+-------------------+---------+-------------------+ 
20 40 2 0 : 
10 20 1 I 

5 10 2: 
2.5 5 	 3: 
1.25 2.5 4: 

I I 5 : 
+-------------------+-------------------+---------+-------------------+ 
: 10 40 : 3 0 
: 5 20 : 1 
: 2.5 10 : 2 
: 1 .25 5 : 3 
: ---~ I 4 
:. 	 : , 5 I 

+-------------------+-------------------+---------+-------------------+ 
5 	 40 : 4 0 
2.5 	 20 I 
1. 25 10 I 2 


: 3 

: 4 


I 	 I : I 5 I

+-------------_._----+-------------------+---------+-------------------+ 
2.5 40 	 5 0 I 
1. 25 20 	 1 I 

2 	 I 
3 	 : 
4 : 

I I I I 5 1 
+-------------------+-------------------+---------~-------------------+ 

1.25 	 : 40 6 0 

: 1 

: 2 

: 3 

: 4 


I 	 : I I 5 I 

+-------------------+-------------------+---------+-------------------+ 
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+----------------------+------+------+-------+-------+------+------+-------+---------+ 
I I 
I I 

I DEVICE : FMf: ;,t, FI\H: 10: FMT: 2A: FMT : 2S I

+----------------------+-----.. +------+---_..--+--- ...._- +- -----+------+-------+---------+ 
: : I AI: I ;"2 : I A1 : I A2 : I AI: I A2: I AI: I A2 : 
+----------------------+------+------+-------+-------+------+------+-------+---------+ 
: FE Slll [)" L~ :: 3 : : : 3 : 3: : : 
+----------_.-----------+------+------+-------+-------+------+------+-------+---------+ 
: FES i.' 2 OAT;.. :: 13: : 13 : 13: : : 
+--------_._------------+------+------+-------+-------+------+------+-------+---------+ 
: PAS ti l DA TA :: 7 : : : 7: : : 
+---------- ------------+------+_._----+-------+-------+------+------+-------+---------+ 
: PASII2 DATA :: 9: : : : 9 : : 
+------------------- ---+------+------~-------+-------+------+------+-------+---------+ 
: OS C'l DATA : 0: : 0: : : : 0: : 
+----------------------+------+------+-------+-------+------+------+-------+---------+ 
: OS'::1I2 DAT!. : 9 : 9:: : 9: : 
+----------.. - - - --------+------~------+-------+-------+------+------+-------+---------+ 
: OSClll ME M C~MP : : : : : . : : : 1 : 
+----------- -----------+------+------+-------+-------+------+-_._---+-------+---------+ 
: OSCII2 MEM DUMP : : : : :: : 10 : 
+-------------------_._-+------+------+-------+-------+------+------+-------+---------+ 
: CA~l tl l VI DEO-L\~ P> :: : 4: : : : : 
+----------------------+------+------+-------+-------+------+------+-------+---------+ 
: CA Mli 2 VID £: O-L~;R> : :: : 10: : : : : 
+----------------------+------+------+-------+-------+------+------+-------+---------+ 
: CAM'3 VID E O-SW~>AMC I :: 6::: : : 
+----------------------+------+------+-------+-------+------+------+-------+---------+ 
: CAr.1,i;, 4 V1DEO - S\~r.> : : : : 12: : : : : 
+----------------------+------+------+-------+-------+--_._--+------+-------+---------+ 
: CA'liil l ST AT US > : : : j 4: : : : :
+----------------------+------+------+-------+-------+------+------+-------T---------+ 
: CAMij 2 STATUS> : : : : 10: : : : : 
+----------------------+------+------+-------+-------+------+------+-------+---------+ 
: C A~1"3 ST AT U S> Dr~1C: : i 6: : : : : 
+----------------------+------+.. -- ---+-------+--- - ~--+------+------+-------+---------+ 
: CA~1I 4 S TA1 US> ::: 12: : : : ' : 
+--------- -------------+----- - +------+----- --+-------+---~~~+~-----+-------+---------+ 
: DMJ RAD. i ~ ON ITO q : :: 3 " ::: : : 
+----_ . _------ ----------+------+------+-------+-------~-~----+------+-------+---------+ 
: DMJ AID CO N. ( RA/Y, P): : : : 5:: :: 
+----------------------+------+------+-------+-------+------+------T-------+---------+ 

VI APPENDIX I - TABLE CF FORMA f VS I NDIR ECT ADD RES S SELECTION JUNE 1, 1979 PAGE 113 


