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AGC PROGRAMS 

Mission Program Program Title 
Phase Number 

00 AGC IDLING 

PRELAUNCH 01 G&N STARTUP AND CHECKOUT 
02 INITIALIZATION 
03 GYROCOMPASSING 
04 OPTICAL VERIFICATION OF AZIMUTH 
05 INERTIAL REFERENCE 
06 
07 

BOOST MONITOR 11 PRE LET JETTISON 
12 POST LET JETTISON 
13 
14 
15 . 
16 
17 LET ABORT 

COAST 21 CSM LOCAL VERTICAL 
22 LANDMARK TRACKING 
23 STAR-LANDMARK OR HORIZON 

NAVIGATION MEASUREMENT 
24 • 
25 • 
26 
27 AGC UPDATE 

PRE-THRUSTING 31 ORBIT CHANGE 
32 RETURN TO EARTH 
33 SPS MINIMUM IMPULSE 
34 
35 . 
36 • 
37 

THRUSTING 41 ORBIT CHANGE 
42 RETURN TO EARTH 

• This PROGRAM does not exist for Mission 204. 



AGC PROGRAMS 

Mission Program Program Title 
Phase Number 

THRUSTING (cont) 43 SPS MINIMUM IMPULSE 
44 
45 
46 G&N STANDBY SPS MONITOR 
47 G&N STANDBY RCS MONITOR 

INFLIGHT ALIGN- 51 !MU ORIENTATION DETERMINATION 
MENT 52 SIVB/ IMU ALIGN 

53 CSM/ IMU ALIGN 
54 
55 
56 
57 

ENTRY 61 MANEUVER TO CM/ SM SEPARATION 
ATTITUDE 

62 CM/ SM SEPARATION AND PRE-ENTRY 
MANEUVER 

63 INITIALIZATION 
64 POST 0. 05 G 
65 UP CONTROL 
66 BALLISTIC 
67 FINAL PHASE 

CSM ABORT 71 FffiST ABORT BURN 
72 ABORT MODE SELECTION 
73 THRUST TO DISCRETE RECOVERY AREA 
74 CONTINGENCY ORBIT INSERTION -

1ST BURN 
75 CONTINGENCY ORBIT INSERTION -

2ND BURN 
76 
77 . 

• This PROGRAM does not exist for Mission 204. 



BREL204 VERB/ NOUN CODES 
01 DISPLAY OCTAL COMP 1 (Rl) 01 SPECIF\' ADDRESS (FRACTIO:-.AL) .x:\...·xxx 
02 DISPLAY OCTAL COMP 2 (RI) 02 SPECIFY ADDRESS (\\1-IOLEI x.xxxx 
03 DISPLAY OCTALCO~fP 3 (Rl) 03 SPARE 

04 OISPL<\Y OCT COMP 1, 2 (Rl. R2) 04 SPARE 

05 DISPLAY OCTCO~1P l,2 05 ANGUtAR ERROR 1 xxx.x:x• 
(RI, R2, R3) 

06 DECIMAL DISPLo\Y 06 SPARE 

07 OP DECIMAL DISPL-\Y (Rl. R2) 07 CHAZ-GE OF PROGRAM (\\'ITHVFBB50) I OCTAL 
10 REQUEST \\'AJTLIST 10 SPARE 

11 MONITOR OCT COMP 1 11 ENGINE O!'- ENABLE (WITH \11::RBj0) 
12 MONITOR OCT CO~t P 2 12 GI~mAL ANGLES 3 X.XX.Jto.' 

13 MONITOR OCT COMP 3 13 DELTA VELOCITY ~t.EASURED 1 X.X.X.'C.X rt'/SEC 
(VECTOR MAG) 

" MO~,TOR OCT COMP I, 2 ]4 DELTA VELOCITY COUNTER SETTING l XX.XX.'< FT/SEC 
15 MO~'lTOR OCT COMP 1.2.3 15 INCREMENT ADDRESS 1 OCTAL 
16 MONITOR DECIMAL 16 AGC CLOCK TIME 3 OOXXX !IRS 

OO0XX. l\llN 
OX.X: XX SEC 

17 MONITOR DP DEC IMA L 17 FINAL ICDl' AN"GLES 3 x.xx x:x· 
20 REQUEST EXECUTrYE 20 ICDL' 3 xx,.x.xx 
21 LOAD COMP J 21 PIPAS XXXX.\: Pl' l.SES 
22 LOAD COMP 2 22 NEW ANGLES I xxx.:o.• 
23 LOAD COMP 3 23 DfLTA ANGLES I 3 X,'<.X.XX' 
24 LOAD COMP l. l! 24 DELTA TIME FOR AGC CLOCK 3 00XX.\: !IRS 

OOOXX MIN 
OXX XX SEC ,. LOAD CO:\tP 1 t.3 " CHECKLIST (WITH Vt:RD SO) 1 x.xxxx 

26 SPARE 26 PRIORITY OR DE LAY 1 X..'<.'CXX 

" SPARE 27 SELF TEST OK/on· SWITCH xxxx.x 
30 SPARE 30 STAR NUMBERS X,'<.XX..X 
31 BAl\1< DISPLAY 31 FAIL REG SfAIL. ERCOl'NT 3 OCT.\L 
32 SPARE 32 SPARE 
33 PROCEED WITJIOLI DATA 33 TIME OF IGNlTION 3 OOXXX !IRS 

OOOXX Ml:-/ 
OXX XX SEC 

34 TEIOilSATE " EVENT TIME 3 UOX..XX HRS 
OOOXX MIN 
OXX XX SEC 

" RELEASE OSKY 35 DELTA EVE1',1 TIME 3 OOXX'X HRS 
OOOXX :"IDN 
OXX.XX SEC 

36 FRESII START 36 DELTA EVENT TIME 1 XXBXX MJN/SFC 
37 CHANGE J\l4.JOH MOOE 37 SIGIITING IOENTIFTCATION 1 OCTAL .. ZERO ICDL' 40 GAMMA 3 xxx.x:x• 

U-ERTlAL \'ELOCIT\' (Vt) XXXXX FT/~EC 
ALTITUDE ABOVE L.\.UNCH PAD X.XXX X N,\ lJT :.n 
{IIPADl 

41 COARSE ALIGN (ICDU OR OCDL'I 41 l'lla\X ACCE LERATIO!\ (G~l.\..X) 3 XXX XX G 
PERIGEE ALTITUDE (HP) X.'C'\:X X N,WT Ml 
rREE-f,\LL TIM.E (Tff1 XXBXX MIN/SEC 

42 FINE ALIGN I.MU ., :OllSS DISTANCE (DELTA R) 3 :0...-XX.X S>\UT :\0 
PERIGEE ALTITUDE (HP) XX.'<.X X SALTT '-0 
FREE-FALL TIME (TFF) XXBXX l'IDN/SEC' 

43 LOCK IMU 43 APOGEE ALTITUDE (HA) 3 XX .. X.X X SAL'T :\0 
PERIGEE ALTITUDE (HP) XXXX X NAUT i\D 
FREE-FALL TIME (Tf"f) XXBX.X '-ITN/St:C 

44 ATTITUDE COSTROL 44 L-\TIT(DE 3 XXX XX 
LOXGITUDE XXX X"X' 
ALTITUDE (ABO\'£ FlSCIIER X.XXX.X NAUT ~fl 
ELLIPSOID) 

◄ 5 RE-E!-<1RY CONTROL '5 APOGEE ALTITUDE (HA) 3 X:XX,X X NAlJT Ml 
PERIGEE ALTITUDE (HP) X.XX.X X NAliT ~D 
DELTA VELOCITY REQUffiEO X.XXXX. FT/SEC 
(DELTA VREQ) 



16 RETURN IMlJ TO CO'.RSE ALIGN 46 TIME TO EVENT 
VELOCITY TO BE GA INED (VG) 
PERIGEE ALTITUDE (HP) 

17 SPARE 47 GAMMA AT El 

l'itl.SS DlSThNCE (DELTAR) 
INERTIAL VELOCITY {VI AT El) 

,0 PLEASE PERFORM 50 TH.tE TO EVENT 
DELTA TIME BURN 
DELTA VELOCITY MEASURED 

11 PLEASE MARK 51 TIME TO EVENT 
VELOCITY TO BE GAINED (VG) 
MEASURED VELOCITY CHANGE 
ALONG XSC 

•2 MARK REJECT 52 TIME TO EVENT 
VELOC ITY TO BE GAINED (VG) 
FREE-FALL TIME (Tf'F) 

,3 FREE 53 MAX ACCELERATION (G MAX) 
G.'\MMA AT El 
f'REE-f'ALL TIME (TFF) 

,4 PULSE TORQUE GYRQ.5 54 Cm.lMANO ROLL ANGLE (BETA) 
PRESENT ACCELERATION (G} 
RANGE TO TARGET 

,5 A UGN TIME 55 OCDU X SHAFT 
Y TRUNNION 

,6 PERFORM BANKSUM &6 MARK DATA X SHAFT 
Y TRUNNION 

,7 DO SYSTEM TEST 57 NEW ANG LES OCDU X SHAFT 
Y TRUNNION 

0 PREPARE FOR STANDBY 60 IMU MODE STATUS 
(IN3. WASKSET . OLOE RR) 

l RECOVER F'ROM STANDBY 6 1 TARGET AZIMUTH 
TARGET ELEVATION 

2 ILLEGAL 62 IMPACT u\TITUDE 
IMPACT LONGITUDE 
HEADS UP/DOWN 

3 ILLEGAL 63 LATITUDE 
LONGITUDE/2 
ALTITUDE (ABOVE FISCHER 
ELLIPSOID) 

4 DISPLAY ORBITAL PARAMETERS 64 IMPACT LATITUDE 
IMPACT LONGITUDE 
FREE-FALL TIME (TFF) 

5 CALCULATE TIME Ol' ARRIVAL 65 SAMPLED AGC CLOCK TI ME 
AT LONGITUDE 

6 CALCULATE LAT AND LONG 66 SYSTEM TEST RESULTS 
AT SPEClf'IED TIME 

7 CALCULATE TIME OF ARRIVAL 67 DELTA GYRO ANGLES 
AT MAXIMUM DECLINATION 

0 PERFORM MANUAL ATTITUDE 70 PITCH TRIM 
MANEUVER YAW TRIM 

DELTA TIME TA IL-OFF' 
l ILLEGAL 71 COMMAND ROLL ANGLE (BETA) 

PRESENT ACCELERATION (G) 
PREDICTED RANGE-RANGE TO 
TARGET 

UPDATE MIN mPULSETARGETTING 72 DELTA POSITION 
UPDATE RE TURN TO EARTII 73 DELTA VELOCITY 

TARGETTING 
4 UPDATE ORBITAL CHANGE 

TARGETTING 
5 PERFORM BACK-UP LIFTOFF 

6 PERFORM STATE VECTOR 
(RV1) UPDATE 

7 UPDATE LIFTOFF TIME 

74 DELTA VELOCITY ALLOWABLE 
DELTA TIME TAI L-OFF 

75 DELTA PQ.51TION MAGNITUDE 
DELTA VELOCITY MAGNlTUDE 
MULTIPLE MARK COUNTER 

76 SPARE 

77 SPARE 

3 X:XBXX MIN/SEC 
X:XXXX . IT/SEC 
X:X:XX. X NAUT Ml 

s xx:x.xx• 
XXXK.X NAUT Ml 
XXXXX . M'/St:C 

3 XXBX.X MIN/SEC 
XXBXX l>ON/SEC 
XXXXX. FT/SEC 

3 X:XBXX ~ON/SEC 
XXXXX . FT/SEC 
XXXXX. FT/SEC 

3 XXBXX l>ON/SEC 
XXXXX. FT/SEC 
X:X:BXX ltDN/SEC 

3 X:XX.XXG 
xxx.x:x• 
XX.BXX ~ON/SEC 

3 xxx.xx• 
XXX . XX G 
XXXX X NAUT l,O 

2 xxx.xx• 
xxx.x:x• or XX.XXX 

l! xxx .x:x· 
xxx .xx• or xx x:xx 

2 xxx.xx· 
xxx.xx• or xx.xxx 

3 OCTAL 

2 x:.xx .xx• 
xx.xxx• 

3 xxx.xx· 
xxx.xx· 
:t.00001 

3 x:x.xxx• 
XX.XXX' 
XXX.XX NAUT Ml 

3 xx:x .x:x• 
xxx.x:x· 
X."<BX.'< MIN/SEC 

3 OOXXX . HRS 
OOOXX. l,DN 
OX."< XX ~EC 

3 xxxxx. 

3 x:x.xxx 

3 xx.x.xx• 
x:xx.xx• 
XXX XX' SEC 

3 XXX xx• 
XXX . XX G 
X:XXX X NAUT ?>U 

3 XXXX . X KM 
3 X:.'<XX . X M/SEC 

2 XX."<XX. FT/SEC 
XX:X.X:."< SEC 

3 XX:XX.X NAUT ;\ll 
XX:XXX. FT/SEC 
xxxxx. 

Prepared by 0. H. Cerbim 

~ AC ELECTRONIC! 



NOUN CODES 

Number Description Scale Units 

01 Specify machine address .xxxxx undetermined 
02 Specify machine add ress xxxxx. undetermined 
03 
04 
05 Angular Error xxx.xx degrees 
06 Pitch angle xxx.xx degrees 

Heads up/ down ± 00001 none 
07 Change of Program - used with Please Perform Only 
10 
11 Engine on enable - used with Please Perform Only 
12 I),. V allowable xxxxx. ft/ sec 
13 I),. V measured (vector magnitude) XXXXX. ft/ sec 
14 ~ V counter setting xxxxx. ft/ sec 
15* Increment machine address (octal only) 
16 AGC clock time ooxxx hours 

oooxx minutes 
oxx.xx seconds 

17 Desired future ICDU 's Outer xxx.xx degrees 
Inner xxx.xx degrees 
Middle xxx.xx degrees 

20 Present ICDU's Outer xxx.xx degrees 
Inner xxx.xx degrees 
Middle xxx.xx degrees 

21 P!PA counters X xxxxx. pulses 
y xxxxx. pulses 
z xxxxx. pulses 

22 Desired Present ICDU's Outer xxx.xx degrees 
Inner xxx.xx degrees 
Middle xxx.xx degrees 

23 Delta Angles I Outer xxx.xx degrees 
Inner xxx.xx degrees 
Middle xxx.xx degrees 

24 Delta time for AGC Clock ooxxx hours 
oooxx minutes 
oxx.xx seconds 

• For Non-Flight Use Only. 



NOUN CODES 

Number Description Scale Units 

25 Checklist - used with Please XXXXX. 
Perform Only 

26* Prior/Delay xxxxx. 
27 Self-test ON/ OFF switch xxxxx. 
30 star number xxxxx. 
31 Failure register code (octal only) 

Self-test diagnostic information (octal only) 
Self-test diagnostic information (octal only) 

32* Decision time 
33* Ephemeris time 
34 Event time ooxxx hours 

oooxx minutes 
oxx.xx seconds 

35 Delta-event time ooxxx hours 
OOOXX minutes 
oxx.xx second s 

36 Delta-event time (display only) XXt.XX mins . D,. secs . 
(t. Blank) 

37 
40 Gamma (y) - inertial flight xxx.xx degrees 

path angle 
Inertial velocity (VI) xxxxx. ft/ sec. 
Altitude above launch pad (hpadl xxxx.x n.m . 

41 Maximum acceleration (Gmax) xxxx.x G's 
Perigee altitude (hp) xxxx.x n. m. 
Free-fall time (tff) XXt.XX min, sec. 

42 Miss Distance (t.R) xxxx.x n. rn. 
Perigee altitude (hp) xxxx.x n. rn. 
Free-fall time (tff) XXt.XX min, sec. 

43 Perigee altitude (hf xxxx.x n. m. 
Apogee al titude (ha xxxx.x n.m. 
Free-fall time (tff) XXt.XX min, sec. 

44 Latitude xxx.xx degrees 
Longitude xxx.xx degrees 
Altitude (above the mean xxxx.x n.m. 
equatorial radius) 

• For Non-Flight Use Only . 



BREL204 VERB/NOUN CODES 
01 DISPLAY OCTAL COMP l {RI) 01 
02 DISPLW OCTAL COMP 2 {Rl) 02 
03 DISPLAY OCTAL COMP 3 (Rl ) 03 
04 DISPLAY OCT COMP 1,2 (RI , R2) 04 
05 DISPLAYOCTCOMPl.2 05 

(RI, R2, R3) 
06 DECIMAL DISPLAY 06 

SPECIFY ADDRESS (FfL\CTIONAL) 
SPECIFY ADDRESS (\\1iOLE) 
SPARE 
SPARE 
ANGL!LAR ERROR 

SPARE 

1 .xxxxx 
I X.'O(XX. 

1 xxx.xx• 

07 DP DECil\lAL DISPLAY {RI. R2) 07 
10 REQUEST WAIT LIST 10 

CHANGF OF PROGRAM (WITH VERB 50) 1 OCTAL 
SPARE 

11 MONITOR OCT COMP I 11 ENGINE ON ENABLE (WITH VERB SO) 
12 MON1TOR OCT COMP 2 12 GIMBALANGLES 3 XXX X.'\ " 
13 MONlTOR OCT COMP 3 13 DELTA VELOCITY MEASURED 1 X.XXXX . FT/SEC 

(VECTOR MAG) 
14 MOt,,1TOR OCT CO;',IP 1. 2 14 DELTA VELOCITY COUNTER SETTING 1 XXX.XX FT/SEC 
15 MONlTOROCTCOMPl.2.3 15 INCHEMENT ADDRESS 
16 MONITOR DECIMAL 

17 MONITOR DP DECIMAL 
20 REQUEST EXECUTIVE 
21 WAD COMP l 

" J,OAD COMP 2 
23 LOAD COMP 3 
24 LOAD COMP I, 2 

25 LOAD COMP l.l.3 
26 SPARE 
27 SPARE 
30 SPARF. 
31 BANK DISPLAY 
32 SPARE 
33 PROCEED \\1THOUT DATA 

34 TEJU.UNATF: 

35 RE L EASE DSKY 

36 FRESI! START 
37 CHANGE ~L.\JOR MODE 
40 ZERO ICDU 

16 AGC CLOCK TIME 

17 FIXAL rcnu ANGLES 
20 rem; 
21 PIPAS 
22 NEW Al'-GLES I 
23 DELTA ANGLES I 
24 DELT.\ TIME FOR AGC CLOCK 

25 CHECKLIST (WITH VFRB 50) 

26 PRIORITY OR DEL.\ Y 
27 SELF TEST ON/OFF SWITCH 
30 STAil NUMBERS 
31 FAIL REG SFAIL. ERCOUNT 
32 SPARE 
33 TIME OF IG1'1TION 

34 EVENT TIME 

35 DEL TA EVENT TI ME 

36 DEL TA EVENT TIME 
37 SIGHTING IDENTIF1CATION 

GAMMA 
INERTlA I. VE LOCI TY (VI) 
ALTITUDE ABOVE L-\UNCH PAD 
(HPAD) 

41 COARSE ALIGN (ICDU OR OCDt;J 41 ~tAX ,\CCE LE RATION !G~L.\X) 
PERIGEE ALTITUDE (HP) 
FREE-FALL TIME (TH) 
inss DISTANCE (DELTA R) 
PERIGEE ALTITUDE (HP) 
FREE-FALL T IME (TFF) 
APOGEE ALTITUDE (HA) 
PERIGEE ALTITUDE (HP) 
FREE-FALL TIME (TFF) 
L.ATITl'OE 

42 FINE ALlGN !MU 42 

43 LOCK !MU 43 

44 ATTITUDE CONTROL 44 

45 RE-ENTRY CONTROL 

LONGITUDE 
ALTITt:OE (ABOVE FISCHER 
EI.LIPSOID) 

45 APOGEE ALTITIJDE {HA) 
PERIGEE ALTITUDE (HP) 
DELTA VELOCITY REQUIRED 
(DEL TA VREQ) 

1 OCTAL 
3 OOXX.X HRS 

OOOXX. ~nN 
OXX XX SEC 

3 x.xx.x:x· 
3 x..x.x.xx 
3 X.X.\"XX Pt' l.SES 

xxx.xx· 
xxx .:o.:· 

3 OOXXX.HRS 
000,.,,'X . !'.UN 
0XX.)C< SEC 

I X.XXX..X 
I XX .. XX.X 

XX..'CX.X 

xxxxx 
OCTAL 

3 OOXXX HRS 
000,.,_'X MIN 
0XX XX SEC 

3 00X..X.X IIRS 
000XX MIN 
OXX XX SEC 

3 00!\AX HRS 

OOOXX !'.fiN 
0:0: XX SEC 

I KXBX..X ?.DN/SEC 
OCTAL 
x..xx .x.x· 
X..XX.X.X FT/ SEC 
XXXX X NAt:T MI 

3XXXXXG 
X.XXX X N,\UT Ml 
X.\J3XX MIN/ SEC 

3 XX:XX X NA UT All 
:'l."X..X.'<.X N,\lT ltfi 

XXBX..X ~UN/ SEC 
3 X.X.X..X X NA t:T JI.II 

X.X..'O.'. X NACT !'.U 
XXBXX MlN/SEC 

3 xxx.xx• 
x.x.x xx· 
:o...-(x X NA UT An 

3 XXXX X NAUT Ml 
XXXX X NA UT Ml 
X.XXX.X. FT/ SEC 



6 RETURN IMU TO COARSE ALIGN 46 TIME TO EVENT 
VELOCITY TO BE GAINED (VG) 
PERIGEE ALTITUDE (HI>) 

7 SPARE 47 GAMl'-,Lali. AT EI 

!lllS.S DISTANCE (DELTAR) 
INERTIAL VELOCITY {VI AT El) 

0 PLEASE PERFORM 50 TIME TO EVENT 
DELTA TIME BURN 
DEL TA \"E LOCITY MEASURED 

I PLEASE MARK 51 TIME TO EVENT 
VELOCITY TO BE GAINED (VG) 
MEASURED VELOCITY CHANGE 
ALONG XSC 

MARK REJECT 52 TIME TO EVENT 
VELOCITY TO BE GAINED (VG) 
FREE-FALL Tll'-,0: (TFF) 

3 FREE 53 MA,'\ ACCELERATION (GM.AX) 
GM,L\1A AT EI 
FREE-FALL Tl.ME (TF'F) 

4 PULSE TORQUE m1l06 54 COMMAND ROLL ANGLE (BETA) 
PRESE!'-T ACCELERATION (G) 
llANGE TO TARGET 

5 ALIGN TIME 55 OCDU X SHAFT 
Y TRUN!\'lON 

6 PERFORM BANKSUM 56 l\WlK DATA X SHAFT 
Y TRUNNION 

7 00 SYSTEM TEST 57 NE\\' ANG LES OCOU X SHAFT 
Y TRUI\NION 

0 PREPARE FOR STANDBY GO IMU MODE STATUS 
(IN3. WASKSET OLDERR) 

l RECOVER FR OM STANDBY 6 1 TARGET AZll\lUTH 
TARGET ELEVATION 

2 ILLEGAL 62 IMPACT LATITUOI:: 
IMPACT LONGITUDE 
HEADS UP/DOWN 

3 ILLEGA L 63 LATITUDE 
LONGITUDE/2 
ALTITUDE (ABOVE FISCIIER 
ELLIPSOID) 

4 DISPLAY OHBITAL PARA:.ttTERS 64 IMPACT LATITUDE 
IMPACT LONGITUDE 
FREE-FALL TIME (TH) 

5 CALCULATE TlME Of' ARRlV,\L 65 SAMPLED ACC CLOCK TIME 
AT LOKGITUDE 

6 CALCUI...ATE LAT AND LOI\G 66 SYSTEM TEST RESULTS 
AT SPECIFIED T I ME 

7 CALCU LATETlMEOFARRfVAL 67 DELTAGYROANGLES 
AT MAXIMUM DEC UNATION 

0 PEHFORM MANUAL ATTITUDE 70 PITCH TRIM 
MANEUVER YAW TRIM 

DELTA TIME TAlL-OFF 
I ILLEGAL 71 COMMAND ROLL ANGLE (BETA) 

PRESENT ACCELERATION {G) 
PREDICTED RANGE-RANGE TO 
TARGET 

UPDATE MIN J,MPULSETAHGETTIKG 72 DELTA POSITION 
UPDATE RETURN TO EARTH 73 DELTA VELOCITY 

TARGETTING 
4 UPDATE ORBITAL CHANGE 

TARGETTING 
5 PERFORM BACK-UP LIFTOFF 

6 PERFORM STATE VECTOR 
(RVT) 

0

UPDATE 
7 UPDATE lJF'TOFF T[ME 

74 DELTA VELOCITY ALLOWABLE 
DELTA TIME TAIL-OFF 

75 DELTA POSITION MAGNITUDE 
DELTA VELOCITY MAGNlTUDE 
MULTIPLE MARK com-:TER 

76 SPARE 

77 SPARE 

3 XXBXX MJ.N/SEC 
x:x:xxx. IT /SEC 
X:XXX.X NAUT Ml 

3 xxx.x:x· 
XXXX.X NAUT !III 
XXXXX . FT/SEC 

3 XXBX:X !\UN/SEC 
XXBXX MIN/SEC 
XXXX.X. FT/SEC 

3 X:XBXX !\UN/SEC 
XXXXX TT /SEC 
X.XX.>Q{, F'T/SEC 

3 XXDX.X !\UN/SEC 
XXXXX. FT/SEC 
XXBX.'( f.fiN/SEC 

3 XX:X.XX G 
xxx.x:x· 
XXBXX !\UN/SEC 

3 xx.x xx· 
XXX . XX G 
XXXX X NA UT l\O 

2 XXX XX " 
x.xx.xx• or xx x.xx· 
x.xx xx• 
X.Kx.x.x • or XX xxx • 
xxx.xx· 
XXX xx· or XX.XX.'( " 

3 OCTAi, 

2 xxx.xx· 
xx xxx• 

3 xxx.xx· 
xxx.xx· 
t.0000 1 

3 xx.x.xx· 
xx.xxx· 
XXX.XX NAUT Ml 

s xxx.xx• 
xxx.xx• 
XXBX.X MIN/SEC 

3 OOXXX HRS 
OOOXX . l\t1N 
OXX.XX SEC 

3 XXX.,'O:. 

3 xx x:..xx 

3 xxx.xx· 
xxx.xx· 
xxx.xx• SEC 

3 XXX XX ' 
XXX . XX G 
XXXX X NA UT i\O 

3 XX:X.'(. X KM 
3 XXXX X l\t/SEC 

2 XXXXX . FT/SEC 
XXX.XX SEC 

3 XXX:X.X NAUT Ml 
X..XX.XX. FT/SEC 
)OOOCX . 

Prepared by O. H. Cerbins 
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MISSION. DESCRIPTION 
AND TEST OBJECTIVES 

APOLLO MISSION SA-202 

MlSSION DESCRIPTION 

I. UNMANNED . 

• I 1101 

PRIDE ,. 
PERFORMANCE 

nno SIRVICI 

~ ::> 
~ 
TRAINING 

FEB. 28, 1966 
FOR USE AS 

EDUCATIONAL AID 
ONLY 

2. SUBORBITAL BALLISTIC PATH TO ALTITUDE OF 670 NM. 

3. TIME OF FLIGHT APPROXIMATELY 94 MINUTES . 

4 . DISTANCE DOWNRANGE APPROXIMATELY 16 , 000 NM. 

5. BLOCK I (SERIES 50) G&N SYSTEM NO. 17. 

6. COMMAND AND SERVICE MODULE NO. 011 WITH ALL SPACECRAFT 
SYSTEMS ABOARD. 

7. SATURN IB LAUNCH VEHICLE. 

TEST OBJECTIVES 

I. SPACECRAFT TEST OBJECTIVES WHICH REQUIRE PROPER OPERA­
TION OF THE G&N SYSTEM. 

A. EVALUATE THE THERMAL PERFORMANCE OF THE COMMAND 
MODULE (CM) HEAT SHIELD DURING A HIGH HEAT LOAD, LONG 
DURATION ENTRY. 

B . DEMONSTRATE COMMAND MODULE ADEQUACY FOR MANNED 
ENTRY FROM LOW EARTH ORBIT. 

C. DETERMINE NOMINAL MODE SEPARATION CHARACTERISTICS 
OF THE COMMAND SERVICE MODULE (CSM) FROM THE SIVB 
(LAUNCH VEHICLE SECOND STAGE) AND THE COMMAND 
MODULE (C M) FROM THE SERVICE MODULE (SM). 

D. DEMONSTRATE MULTIPLE SERVICE PROPULSION SYSTEM 
(S PS) RESTART. 

E . DETERMINE PERFORMANCE OF THE CSM SYSTEMS. 

2. DETAILED G&N TEST OBJEC'flVES. 

A. EVALUATE PERFORMANCE OF THE FOLLOWING INTEGRATED 
G&N SPACECRAFT MODES OF OPERATION. 

I) BOOST MONITOR. 

2) THRUST VECTOR CONTROL 

3) ORBIT ALTITUDE CONTROL . 

4) LIFT VECTOR CONTROL . 

5) UNMANNED SPACECRAFT CONTROL. 

B . DETERMINE ACCURACY OF G&N SYSTEM IN COMPUTATION 
OF SPACECRAFT PC6ITION AND VELOCITY DURING ALL 
MISSION PHASES . 

AC ELECTRONICS 
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NOUN CODES 

Number Description Scale Units 

45 Perigee aititude (hf xxxx.x n.m. 
Apogee altitude (ha xxxx.x n.m. 
Delta-velocity-required (A Vreq) xxxxx. ft/ sec 

46 Time-to-event XXAXX min, sec. 
Velocity-to-be-gained (Vg) x:xxxx. ft / sec 
Perigee altitude (hp) xxxx.x n.m. 

47 Flight path angle (y) xxx.xx degrees 
Miss distance (AR) xxxx.x n.m. 

50 Time-to-event XXAXX min, sec. 
Delta-T-burn XXAXX min, sec. 

51 Time-to-event XXAXX min, sec. 
Velocity-to-be-gained (Vg) xxxxx. ft/ sec 
Measured veloci ty change xxxxx. ft/sec 
alo111 Xsc 

52 Time-to-event XXAXX min, sec. 
Velocity-to-be-gained (Vg) xxxxx. ft/ sec 
Free-fall-time (trr) XXAXX min, sec. 

53 Maxi mum acceleration (G max) xxxx.x G's 
Free-fall-time (tff) XXAXX min, sec . 

54 Commanded roll a ngle (fl) xxx.xx degrees 
Present acceleration (G) xxxx.x G's 
Altitude (h) xxxx.x n.m. 

55 OCDU X (SDA) xxx.xx degrees 
Y (PDA) xx.xxx degrees 

56 Uncalled mark data X (SDA) xxx.xx degrees 
Y (PDA) xx.xxx degrees 

57 New Angles OCDU X (SDA) xxx.xx degrees 
Y (PDA) xx.xxx degrees 

60* !MU mode status IN3 (octal only) 
WASKSET 

OLDERR 
61* Target Azimuth xxx.xx degrees 

Target Elevation xx.xxx degrees 

• For Non-Filght Use Only. 



NOUN CODES 

Number Description Scale Units 

62 Delta-velocity-insert (C,. V. ) xxxxx. ft/ sec 
Miss distance (AR) rns xxxx.x n.m . 
Free-fall-time (tff) XXC,.XX min, sec . 

63 Lat Landmark Load xx.xxx degrees 
Long/ 2 xx.xxx 
Alt xxx.xx n.m. 

64 Lal Splash xxx.xx degrees 
Long. Splash xxx.xx degrees 
TFF xxc,.xx min, sec. 

65 Sampled time (fetched in ooxxx hours 
interrupt) 

oooxx minutes 
oxx.xx seconds 

66* System test results 
67 Delta gyro angles X xx.xxx degrees 

y xx.xxx degrees 
z xx.xxx degrees 

70 Pitch trim xxx.xx degrees 
Yaw trim xxx.xx degrees 
Delta-ve locity-tail-off xxx.xx ft/ sec 

7l 
72* Delta position 
73* Delta velocity 
74 
75 Delta position magnitude xxxx.x n.m. 

Delta velocity magnitude xxxxx. ft /sec 
Measurement Angle Deviation xxx.xx degrees 

76* R 
77* V 

• For Non-Flight Use Only. 



-
Verbs 

01 
02 
03 
04 
05 
06 
07 
10 

11 
12 
13 
14 
15 
16 
17 
20 

21 
22 
23 
24 
25 
26 
27 
30 
31 
32 

33 
34 
35 
36 
37 
40 
41 
42 

VERB CODES 

Descri ption 

Display Octal Component 1 (Rl) 
Display Octal Component 2 (Rl) 
Display Octal Component 3 (Rl) 
Display Octal Component 1, 2 (Rl, R2) 
Display Octal Component 1, 2, 3 (Rl, R2, R3) 
Decimal Display 
DP Decimal Display (Rl, R2) 
Request Waitlist (For Non-Flight Use Only) 

Monitor Octal Component 1 (Rl) 
Monitor Octal Component 2 (Rl) 
Monitor Octal Component 3 (Rl) 
Monitor Octal Component 1, 2 (Rl, R2) 
Monitor Octal Component 1, 2, 3 (Rl, R2, R3) 
Monitor Decimal 
Monitor DP Decimal (Rl, R2) 
Request Executive (For Non-Flight Use Only) 

Load Component 1 (R 1) 
Load Component 2 (R2) 
Load Component 3 (R3) 
Load Component 1, 2 (Rl, R2) 
Load Component 1 , 2 , 3 (Rl, R2, R3) 

Bank Display (Fixed Memory) 

Proceed without Data 
Terminate 

Fresh Start 
Change Program (Major Mode) 
Zero (used with noun ICDU or OCDU) 
Coarse Align (used with noun ICDU or OCDU) 
Fine Align !MU 



Verbs 

43 
44 
45 
46 
47 

50 
51 
52 
53 
54 
55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 
76 

VERB CODES 

Desc ription 

Lock !MU 
Set !MU to Attitude Control 
Set !MU to Entry Control 
Return !MU to Coarse Align 

Please Perform 
Please Ma rk 
Mark Reject (in lieu of Button) 
Free (used wi th noun ICDU or OCDU) 
Pulse Torque Gyros 
Align Time 
Perform Banksum 
Do Syst em Test (For Non-Flight Use Only) 
Prepa re for Standby 
Recover from Standby 

Calculate Orbital Parameters 
Calculate Time of Arrival at Longitude 
Calculate Lat . a nd Long. at Specified Time 
Calculate Max. Declination a nd Time of Arrival There 
Manual Attitude Maneuver 
MTVC Takeover 
Minimum Impulse Aim Point Update 
Return-to-earth Aim Point Update 
Orbit Change Aim Point Update 
Manual L/ O for Flights 
R. V, T Update (s tate vector) 



CHECKLIST AND ERROR CODES 

Checklist Codes (Appear in R 1 with noun 25) 

0000 1 SCS Mode to G&N Attitude Control 
00002 SCS Mode to G&N Del ta - V 
00003 SCS Mode to G&N Entry 
00004 SCS Mode to SCS Attitude Control 
00007 Attitude Trim Maneuver Enable 
000 11 Automatic Optics P osi tioning 
000 12 Target Data Entry 
000 13 Sw itch OSS to Computer Control 
00014 Fine Align Check 
000 15 Perform Star Acquisition 
0003 1 Engine On 
00035 Prepare AGC for Thrust 
00036 Thrust Terminate 
00041 CM/ SM Sep 

Error Codes (Appear in Rl with Noun 31) 

OSS Errors 

0010 1 Opti cs mode control switched from ZERO OPTICS before end 
of 30 second wait. 

00 102 AGC unable to achieve desired optics mode. 
00103 SEXT ANT POWER switch turned on when optics is not in 

zero opti cs mode . 
00104 No vacant area available for marks. 
00 105 Internal mark request whil e mark system is busy. 
00106 SXT not on at mark time or mark received with all requested 

marks accepted . 
00 107 Mark Reject while mark system is not in use. 
00110 Mark Reject with a ll r equested marks accepted or no marks 

s in ce initiat ing last Mark Reject . 
00120 Too many Marks . 



CHECKLIST AND ERROR CODES 

Error Codes (Appear In Rl with Noun 31) 

ISS Errors 

00201 Zero encode ended before end of 30 second wait . 
00202 AGC unable to achieve desired ISS mode. 
00203 No ISS mode Indicated to ACC. 
00204 ISS mode changed while TRANSFER switch ts in COMPUTER 

position, but AGC did not command mode change . 

Procedural Diffi cul ties 

00401 Desired gimbal angles will produce gimbal lock (middle gimbal 
angle greater than 60°). 

00402 Star out of field of view. 
00403 Same as 00402. 
00404 !MU orientation unknown. 
00405 SCS mode monitor failure. 
00406 Navigation prog. busy . 
00407 Navigation prog. needed internally. 
00410 AGC update not allowed. 

AGC Hardware Malfunctions 

01101 Unused interrupt (RUPT 2) occurred. 
01102 AGC self test error . 
01103 Unused count, compa re, and skip (CCS) branch executed. 
01104 C-relay failed during C-relay test. 
01105 Star Search Failure. 
01106 !MU orientation no good for entry. 

10 



BREL204 ERROR CO DES 
)PTICS SUBSYSTEM 

00101 ZERO CDU SWITCH ALTERED BEFORE EXPffi.ATION OF 30 SEC \\'.\IT 
00 102 AGC UNABLE TO AC HI EVE OESlllED OPTICS MODE 
00103 SXT-ON SWITCH TURNED ON WITH OPTICS NOT IN ZERO COU :\IOOF' 
00104 AGC HAS NO DESIRED OPTICS ANGLES 
00105 INTERNAL MARKS REQUESTED WITH MARK SYSTEM BUSY 
00106 SXT-ON SWITC H NOT lN DESmED STATE AT MARK TIME OR MARK ITH ALL REQUESTED 

MARKS ACCEPTED 
00107 MARK ACCEPT WITH MAHK SYSTEM NOT IN USE 
00110 MARK ACCEPT WITH ALL REQUESTED :\lARKS ACCEPTED 
00112 NO i'ltARK EXPECTlm 
00120 TOO MANY MARKS 
00121 NO MARKS 
00122 ONLY ONE MARK FOR UNKNOWN L.4.ND1>V,RK 
00123 MARK DATA UNAVAILABLE AFTER RESTART 

MU SUBSYSTEM 

00201 CDU ZERO SWITCH ALTERED m:FORE EXPIDA.TION OF 30 SEC WAIT 
00202 AGC UNABLE TO ACHIEVE DESlRFD MODE 
00203 NO I!\IU Mom: INDICATED TO AGC 
00204 MODE S\\'ITCH WITH TRNSW IN COMPUTER. BUT COMPUTER NOT COMMANDING 

:aNERAL MISSION PROGRAM ERRORS 

00301 CURTAINS PHOGRAM 

>ROCEOURAL OIFF1CUL TY 

00401 DESffiED GIMBAL ANGLES YIELD GIJ\ffiAL LOCK 
00402 STAil OUT OF FIELD OF VIEW 
00403 STAR Ot;T OF FIELD OF VIEW 
00404 !MU ORIE:-:TATTON UNKNOWN 
00405 SCS MODE NOT IN DESffiED STATE 
00410 UPDATE NOT ALLOWED AT THIS TIME 
00411 M.1\KEUVER IN PR<X;RESS 
00412 TIME AND LONGITUDE TOO FAR AP;\RT 

~OMPUTER HARDWARE MALFUNCTIONS 

01101 RUPT2 OCCURRED 
011 02 .-\GC SELF CHECK ERROH (QIN S FAIL) 
011 03 UNUSED CCS BRANCH EXECUTED 
0110-1 C-RELAY FAILED OURJNG C-RELAY TEST 
Oll05 STAR SEARCli FAILED 

LIST OVERFLOWS (ALL ABORTS ) 

01201 NO VAC AREAS 
0 1202 NO JOB AREAS 
01203 A VAL.JO TASK HAS BEEN PUSHED OUT OF THE WAIT LIST 
01204 NO PLACE ON THE WAITLIST IS AVAILABLE INTO WHICH A VALID TASK CAN BE ENTER ED 
01205 ~o PLACE IS AVA ILABLE or. THE PWTCADR TABLE INTO WHICH;\ J\USSION FUNCTION CAN 

BE ENTERED-TOO MANY JOBS WAITING 
01206 SECOND JOB ATTEMPTS TO GO TO SLEEP VIA KEYBOARD AND DISPLAY PROGRAM 
01207 NO VAC AREA FOR l\1ARKS 
01210 SOMET HING Al.HEADY WAITrNG fN lMUSTALL 

NTERPRETER ERRORS 

01301 ARCCOS-ARCSIN INPUT AKGLE TOO LARGE 
01302 SQRT CALLED \\'JTII NEGATrVE ARGUMENT 

DISPLAY ALARMS 

01401 THRUST I\USALJGNMENT EXCEEDS 90 DEGREES 
01402 (DELV) TOO LOW- ENGINE NOT ON 
0 1403 ACTUAL SPLASH POINT NOW BEYOND DESIRED 
0140-1 ENTHY POit-.T GAMMA NOT COMPUTABLE 
01405 NOW LESS THAN 5 J\ONS TO DESlllED IGNITION T IME 
01406 ATTITUDE MANEUVER HAS ABORTED 
01407 COMMANDED CDUZ EXCEEDS 60 DEGREES 
014 10 SJ\lA LESS THAN RE/2 
01411 TARGET LAT EXCEEDS DECLINATION OF ORBIT 
01421 NAVIGATION PROG (AVERAGE G) NOT RUNNlNG 
01-126 I.MU ORIENTATION UNSATISFACTOI\Y FOR F,t,."TRY 

OH27 !MU ORrENTATION REVERSED FOO. ENIBY 
01430 CM/SM SEP DISCRETE RECEIVED BUT NOT IN Pll OR P62 

KEYBOARD ANO DISPLAY PROGRAM 

01501 KEYBOARD AND DISPLAY ALARM Dt;RING INTERNAL USE (NVSUB). ABORT 



MAJOR MODES FOR FLIGHT 204 
IDLE 

PREL.\UNCII 

00 

01 
02 

ACC IDLI:-;G 

li & N START l."P ,\ND CIIECKOL'T 

I~!TIALIZATJON 
03 <:vnocm,t PAS~INC 
04 OPTICAL VERIF ICATION OF .\/.IMt:Tll 
()j JNEllTl-\L IU:FEllF'NCF 
07 !-.\'STEM TFST 

1300',TEll MONITOR 11 PHE-LET JETT!So:,: 

COAS'l1NG PHASE 

Plll::·TllnUSTrNG 

T llllt:STTNG 

,\LIC1'1\JEN1 

ENTHY 

ABORT 

0000 
0001 
000:1 
0003 
0004 
0005 
0006 
0007 
0010 
00ll 
0012 
0014 
0015 
0016 
,1011 

0020 
0021 
0022 
0023 
0024 
0025 
0026 

12 POST-LET JETTISON 
17 LET ,\BOllT 

21 cs:,.r LOC.\L n:rlTIC.-\L 
:!2 LAND:'.t\RK Tll\CKJNC 
23 5;TAll/L\NDMABK 81GIITINC 
17 AGC l"PO.-\TF 

31 OllDIT CII.\NGF 
32 HETUHN TO f:AllTII 
33 SPS 1\U:..'lMl''-1 IMPL"LSI: 

01rn1T c11.,:-.cr 
U HETUBN TO EA!tTl! 
43 SPS i\TIND!l!i\! IMPL'l.SF. 
46 GI, N STr\:-/DDY SPS MONJTOrt 
47 G &.· N ST.\NDIW HCS :\IO~lTOH 

J:\ll' Oltn::-H.\TION DETl::IOUNATJON 
Sr\'B/JML' .\ UGNMENT 
CSi\VJ;\!l" A UGNMENT 

i\UNEUVFH TO Cj\1/Si\l SFPAHATION ATT1Tl1DF 
CM/SM SEPAltATJON .\NO PHF-ENTHY i\L\NEL!\'EH 
INITIATE rNTllY STEE!l l1'G 
(.I. 0:i G INDICA TIOX 

i;:; l'P-C'OXTIWL Pl!.\SF. 
G6 B,\LLl:-TIC PII.\SE 
67 F'INAL PHASE 

71 FlllST ABOHT Ut:ltN 
72 ,\BOIIT ~!ODE SELECTION 
73 TllftuST TO DlSClffTF llECOVEH\' AllE.A 

CONTil\CENC.:Y OHBIT INS£1l1"IOK- FIRST BllllN 
CONTIXGF.XCY OR131T INS ~;RTION-SECOND OUI\N 

ERASABLE REGISTERS 
,\ 

Q 

LP 
!NO 
!NI 
!Ni 
IN3 
OUT0 
Ot:Tl 
OUT2 
OUT-I 
BANKHEG 
llE LINT 
INIIINT 
CYH 
Sil 
CYL 
SL 
ZHU PT 
IlllUPT 
AllU PT 

0027 
0030 
0031 
0032 
0033 
00.14 
003-i 
003fi 
0037 
0040 
0041 
0042 
00.J:l 
OOH 
004'> 
004Ei 
004i 
0050 
00'>1 
oor,2 
oo;;:i 

QlltrPT 
BANKRUPT 
O\'lll°PT 
1.l'Hl"PT 
n:-nl'PTS\\" 
O\'CTll 
TIMF2 
1'11\111 
Tli\11:3 
TIMF4 
l'PLINK 
OUTCHI 
OUTCR2 
P IPAX 
P I PAY 
PIPAZ 
CDUX 
CDUY 
couz 
OPTX 
OPTY 

Prepared by 0. 11. Cerbins 

~ > AC ELECTRONICS v~ 



CHECKLIST AND ERROR CODES 

Error Codes (Appear in Rl wi th Noun 31) 

List Overflows 

01201 Executive overflow-no vacant areas (abort). 
01202 Executive overflow-no core set s (abort). 
01203 Waitlist overflow-too many tasks (abort). 
01204 Sa me as O 1203 . 
01205 Master con trol overflow- too many Jobs waiting (abort) . 
01206 DSKY wai ting line overflow (abort). 
01207 No vacant a r ea for marks (abort). 
01210 Something al r eady waiting in !MU stalt (abort). 

Interpreter Errors 

01301 Arccos-arcsin input angle too large (abort). 
01302 Square root calted for with a negative argument (abort). 

Disp lay Alarms 

0140 1 VG increasing -loss of control. 
014 02 Delta V too low-engine not on. 

Keyboard and Di s play Program Errors 

01501 Check fail alarm during internal use (abort). 

11 



~ R 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 

MARK GI N GIN GIN ATT. IH IBIT BLOCK KEY KEY KEY KEY KEY 

INO ENTRY 6V CONT. UPSYNC UPLINK CODE CODE COO E CODE CODE 

N.C. MODE MODE MOOE N. C. N.C. N.C. • 4 3 2 I 

INI 2 4 H 0 u R C 0 u N T E R 

PARITY !M U PIPA cou SM/CM SIVB GUtO LIFT F ' N E 
IN2 FAIL FA IL FA I L FAIL SEP SEP REL OFF T ' M E 

N.C N.C. N.C. 200PPS 4 00P PS 800PPS 1600PPS 

OR OF CO MF>. ZERO .. TRN Kl2 •• K3 K2 Kl 
IN3 Cl- CONTR . OPT ENTRY SW ATT . FINE MA NUAL COARSE ZERO 

Cl3 OPT. NC N.C. NC NC CONTR ALIGN cou ALIGN EN CODE 

RELAY RELAY RELAY RELAY RELAY RELAY RELAY RE LAY RE.LAY RELAY RELAY RELAY RELAY RELAY RELAY 
OUT 0 WORD WORD WORD WORD BIT BrT BIT BI T Br T BrT BrT BI T BIT BIT BIT 

4 3 2 I II ,o 9 8 7 6 • 4 3 2 ' 
ENG BLOCK 10 RUPT 2 CHECK TEL KEY CO MP PROG 

OUT I ON ENO WORD TRAP FAIL ALARM RELEASE ACT. ALARM 
NC NC NC NC PULSE NC RESET NC 

- + cou GY RO X y l - + O PT X OPT Y THRUST 

OUT 2 
USE OUT COUNTER I USE OU T COUNTER 2 N.C. N.C. N.C. 

OUT 3 s p A R E s 

OUT 4 
0 0 w N L I N K 
T E L E M E T R y 

NC= NOT CONNECTED 

INPUT OUTPUT BIT ASSIGNMENTS 



AGC DOWN LI NK FORMAT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

LIST 1 

ID 
DSPTAB+ O 
DSPTAB+l 
DSPTAB+ 2 
DSPTAB+ 3 
DSPTAB+ 4 
DSPTAB+ 5 
DSPTAB+ 6 
DSPTAB+7 
DSPTAB+ 8D 
DSPTAB+9D 
DSPTAB+ 1OD 
DSPTAB+ 11D 
DSPTAB+12D 
DSPTAB+ 13D 
TIME 2 
TIMEl 
!NO 
IN2 
IN3 
a,UT l 
STATE 

19 
20/e 
,M' 19 
_2.2-Z 
~ 
:i+-· 

~I FLAGWRD l 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Z,~ FLAGWRD 2 
CDUX 
CDUY 
CDUZ 
DNSPARE 
DELVX+ O 
DELVY+ 2 (MKR 1) 
DELVZ+4 
THETAD+O 
T HETAD+ 1 (MKR 3) 
T HETAD+ 2 
RRECT+O 

13 

LIST 2 (V76) 

ID 
DSPTAB+ 0 
DSPTAB+ 1 
DSPTAB+ 2 
DSPTAB+ 3 
DSPTAB+4 
DSPTAB+5 
DSPTAB+ 6 
DSPTAB+7 
DSPTAB+ 8D 
DSPTAB+9D 
DSPTAB+ 1OD 
DSPTAB+ llD 
DSPTAB+ 12D 
DSPTAB+ 13D 
TIME2 
TIMEl 
!NO 
IN2 
IN3 
0UT1 
STATE 
FLAGWRDl 
F LAGWRD2 
CDUX 
CDUY 
CDUZ 
STBUFF+O 
STBUFF+l 
STBUFF+ 2 
STBUFF+3 
STBUFF+4 
STBUFF+ 5 
STBUFF+6 
STBUFF+7 



AGC DOWNLINK FORMAT 

LIST 1 LIST 2 (V76) 

36 RRECT+l STBUFF+8D 
37 RRECT+2 STBUFF+9D 
38 RRECT+3 STBUFF+ 10D 
39 RRECT+4 STBUFF+llD 
40 RRECT+ 5 STBUFF+ 12D 
41 VRECT+0 STBUFF+ 13D 
42 VRECT+l DNSPARE 
43 VRECT+2 DNSPARE 
44 VRECT+3 DNSPARE 
45 VRECT+4 DNSPARE 
46 VRECT+5 DNSPARE 
47 TFF DNSPARE 
48 TFF+ 1 (MKR 3) STCNTR 
49 TMMARKER TMMARKER 
50 TMMARKER TMMARKER 
51 TMMARKER TMMARKER 
52 DSPTAB+ 0 DSPTAB+ 0 
53 DSPTAB+ 1 DSPTAB+ l 
54 DSPTAB+ 2 DSPTAB+ 2 
55 DSPTAB+ 3 DSPTAB+ 3 
56 DSPTAB+4 DSPTAB+ 4 
57 DSPTAB+ 5 DSPTAB+5 
58 DSPTAB+ 6 DSPTAB+6 
59 DSPTAB+7 DSPTAB+7 
60 DSPTAB+ 8D DSPTAB+ 8D 
61 DSPTAB+ 9D DSPTAB+9D 
62 DSPTAB+ 10D DSPTAB+ 10D 
63 DSPT AB+ l 1D DSPTAB+llD 
64 DSPTAB+ 12D DSPTAB+ 12D 
65 DSPTAB+ 13D DSPTAB+ 13D 
66 RN+0 DNSPARE 
67 RN+ 1 DNSPARE 
68 RN+2 (MKR 2) TCUTOFF+0 
69 RN+3 TCUTOFF+l 

L4 



AGC DOWNLINK FORMAT 

LIST I LIST 2 !V76l 

70 RN+4 RAVEGON+0 
71 RN+ S RAVEGON+l 
72 VN+ 0 RAVEGON+2 
73 VN+ I RAVEGON+3 
74 VN+2 (MKR 2) RAVEGON+4 
75 VN+3 RAVEGON+S 
76 VN+4 VAVEGON+0 
77 VN+S VAVEGON+ 1 
7 PIPTJME (MKR I) VAVEGON+2 
79 PIPTIME+ 1 VAVEGON+ 3 
80 SPARE VAVEGON+4 
81 SPARE VA VEGON+ 5 
82 TCUTOFF+0 TAVEGON+0 

3 TCUTOFF+l TAVEGON+l 
84 RAVEGON+ 0 STBUFF+0 
85 RAVEGON+l STBUFF+ 1 
86 RAVEGON+2 STBUFF+2 
87 RAVEGON+ 3 STBUFF+3 
88 RAVEGON+4 STBUFF+4 
89 RAVEGON+ 5 STBUFF+5 
90 VAVEGON+ 0 STBUFF+ 6 
91 VAVEGON+l STBUFF+7 
92 VAVEGON+2 STBUFF+8D 
93 VAVEGON+3 STBUFF+9D 
94 VAVEGON+4 STBUFF+ 10D 
95 VAVEGON+5 STBUFF+ 11D 
96 TAVEGON+0 STBUFF+ 12D 
97 TAVEGON+l STBUFF+ 13D 
98 TMMARKER TMMARKER 
99 TMMARKER TMMARKER 

100 TMMARKER TMMARKER 

15 



ANALOG DATA TELEMETRY AND RECORDING 

Identification 

CG000l V 

CG1101 V 
CGlll0 V 
CG1503 X 
CG1513 X 
CG1523 X 
CG1533 X 
CG2110 V 
CG2112 V 
CG2113 V 
CG2117 V 
CG2140 V 
CG 2142 V 
CG2143 V 
CG2147 V 
CG2170 V 
CG2172 V 
CG2173 V 
CG2177 V 
CG2206 V 
CG2236 V 
CG2266 V 
CG2300 T 
CG2301 T 
CG2302 C 
CG2303 C 
CG3102 V 
CG3112 V 
CG3133 V 
CG3141 V 
CG3200 V 
CG3220 V 
CG4300 T 

Computer Digital Data (DIGITAL 
DOWNLINK) 
-28 VDC Supply 
2. 5 VDC TM Bias 
+ 28 VDC IMU Operate 
+ 28 VDC !MU Standby 
+ 28 VDC AGC Operate 
+ 28 VDC OPTICS Operate 
!GA Torque Motor Input 
!GA lX Res. Output, sine, in phase 
!GA lX Res. Output, cos, in phase 
!GA Servo Error, in phase 
MGA Torque Motor Input 
MGA lX Resolver Output, sine, in phase 
MGA lX Resolver Output, cos, in phase 
MGA Servo Error, in phase 
OGA Torque Motor Input 
OGA lX Resolver Output, sine, in phase 
OGA lX Resolver Output, cos, in phase 
OGA Servo Error, In phase 
!GA CDU lX Res. Error, In phase 
MGA CDU lX Res. Error, in phase 
OGA CDU lX Res. Error, in phase 
PIPA Temp. 
!RIG Temp. 
IMU Heater Current 
!MU Blower Current 
SXT Trun. Motor Drive, In phase 
SXT Shaft Motor Drive, in phase 
SCT Trun . Motor Drive 
Trun. CDU 16X Res. Error, In phase 
Trun . CDU Motor Drive, in phase 
Shaft CDU Motor Drive , in phase 
AGC Temp. 

16 

sample 
Rate/sec 

50 

1 
10 
10 
10 
10 
10 
10 
10 
100 
10 
10 
10 
100 
10 
10 
10 
100 
10 
10 
10 
l 
l 
l 
l 
10 
10 
10 
10 
10 
10 
1 



-
ANALOG DATA TELEME TRY AND RECORDING 

Identification 

*CG5000 X 
*CG5001 X 
*CG5002 X 

CG5003 X 
CG5005 X 
CG5006 X 
CG5007 X 
CG5008 X 

*CG5020 X 
*CG5021 X 
*CG5022 X 
*CG5023 X 
*CG5024 X 
*CG5025 X 
*CG5026 X 
*CG5027 X 
*CG5028 X 
*CG5029 X 

CG5030 X 
CG6000 P 
CG6020 T 
CG6021 T 
CG6022 T 

CG2010 V 
CG2030 V 
CG2050 V 

P!PA FAIL 
!MU FAIL 
CDU FAIL 
Gimbal Lock Light 
G& N Error Light 
!MU Temp. Light 
Zero Encoder Light 
!MU Delay Light 
AGC Alarm H (program) 
AGC Alarm #2 (AGC Activi ty) 
AGC Alarm #3 (T/ M) 
AGC Alarm #4 (PROG CHK FAIL) 
AGC Alarm #5 (Scaler FAIL) 
AGC Alarm #6 (Parity FAIL) 
AGC Alarm #7 (Counter FA IL) 
AGC Alarm #8 (Key Release) 
AGC Alarm #9 (RUPT Lock) 
AGC Alar m #10 (TC Trap) 
AGC Power Fail Light 
WU Pressure 
PSA T emp., 1 Tray 3 
PSA Temp. , 2 Tray 2 
PSA Temp. , 3 Tray 4 

X PIP A SG Output, in phase 
Y PIPA SG Output, in phase 
Z PIPA SG Output, in phase 

• No Signal Conditioning . 
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Sample 
Rate/ sec 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

T o flight 
qualifica­
tion tape 
recorder 
2000 CPS 

r 

,, 



/6/Z.G- 7/U'/.r/~~ CoPG-.s. 

f f}o41,-<t/i;t'K h/rc ~,y / o u:ls7 
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E SJ T Jf 1 ;; 

(!) I() 

I I G SS 

2 2 

/ Sl 

J .3 J 'j 2 '7' [_ I 5 

L JS , lS,9' ➔ Z ' 

7 7 

f ! JJ 17 
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SUNRISE 69 ERROR CODES 

o,11cs SUBSYSTEM 

/.1:.RUOCIAJ !-.Wl l l :II Al 11:.Kt::lllll,.IORl,_ J!XJ'fH.1\"IJllNOI t,( 1!-,l'OJNl)WAII 
1rn112 o) A Rhl.AY IN Kl'I.AY IIANK I~ OF n 11:: N,\V 0,,l(V t·/111.EI) 

h) AGC UNAUI E l"O ACI II F,Vt:: l)l:(.\IREDOP'llQ MCJDE 
001 , ~1 ~XT..(JN ~WI l'CII TURNED UN wrn 1 0 1• r1n. NOT IN ZF. RO CIJIJ MOO ... 
rrnn.i 11) ocou·s NOT Rl:SIHlVED 

b) l'J(l VAC AREAS AVA ILARI Ii FOR MARK. Al!ORl 
111.llO~ AN INrERNAI . MARK REQUC:ST IIA~ KEEN MADE Wl"lll TllE MA RK SYS f EM filJ.'::,Y 
1Allt>to ff) t-XT -ON 'iW I ICH NOT IN OES IREO S' I ATE AT MARK "I IM E 

bl MARK WITH ALL Rl,)'lUt::Sl El) MARK.'::, ACCEPTED 
OOIOi MARK'S NOi AtX.:[_.f'TED SINCE MARK SYSTEM IIAS BEEN REl .l:.ASl:ll. 
001 l{l TWO OONSEClflWE MARK ACCl::.PTS Y.'l"llfOUT A MARK 81:ffWEEN. 

IMU SUBSYSTfM 

00201 TIit:: ZERO ENCOOER SWITCH WAS TURNED OFF DUR ING MA NUAL ZERO ENCODE 
HEFORE ENO or 40 SECONI~. 

00202 AGC UNABLE /U AC.111!::VE DE.'>I R!::D MOOE 
00203 NO lMU MOIJE INDICATF.D TO AGC 
0020◄ MODE SWITClt Wint TRNSW IN AGC CONTROL RUT AGC NOT CUMMAND!Nti 

MAJOl MOOE CONfllCl 

t01(H TWO l'ROGRAMS TRYIN(j lll USt l'HE IMU 

PltOCEDUUl OIFflCUlYY 

004(1 , DES IREIJ GIMBAL ANGLES VIEi .D CIMRAI 1.0CK 
00402 \TAR 011"1 or 1-11:1 Dor Vll:.W 

COMPUTER HAll:OWAlll MALFUNCTIONS 

Ol 101 RUPT2 OCCURRf::O 
01102 AGC SELF T~T ER ROR 
01103 C - RELAY TES"I ERROH 

list OVIUlOWS I AIOll:T I 

UHU~ NU JOll ARP.A IO S' lllR!:: MARK"!', 
0 1201 NO VAC AREA~ 
U!W2 NO JOI\ ARl!.A!'> 
0 121~1 A VAi .m ·1 ASK llA'.'> REEN l'USI IEU (.Jll r OF lltl! WAI I I.IS I" 
IJIJII~ NO 1'1 ACE 1 lN I IIF WAfrl 1•.-1 IS AVAII.AHIJ·: IN Ill W111CH A VAi Ill t AM, CAN Ill ·: 

l ;N'l l ·lll·IJ 
•JIJU<, Nil l't.ACJ-; t~ AVAIi.Aiii I· IN 1111\ l'WI C: Al)R IA1U h lNIOWllll 0ll A Ml."-'-101'1 

I UNC: I ION CAN Ill ·. 1-'.N"l ERi , [) 
1111111, 11'K\"W<\nlNCl l"-l 1JVIIIIJOW 



SUNRISE 69 VERB/ NOUN CODES 

vues 

IIIH.,\I 
lll~l'l 1\\ tlCIAI COl\11' I 
lll"l'I /\Y t1t · 1 Al . t:OMI' l 
111-.1•1 .AY 11t:·1 Al . (X)MI' :I 
ntSl'I.Ar OCIAI COMI' I, 2 
P\:-l'IAYtlCIAI .COMl'L , 2 . . I 
l>f':t:IMAI IW•l~.AY 
Ill' l) ... CIMAl.1)1!>1'1.AY 
1:Nlhlt REQlll:'.S I lUWAll I l~l 
MUNI IOR OC I COMI' I 
MONl !"Oil OCJ C0,..11' 2 
MONl !UR OCT COM I' .J 
MONIIOR UGI COMP I, 2 
MON\ lUR UC'I CUMI' I, 2, :\ 
MUNI !OR DECIMAL 
MONITOR IJI' DECIMAi 
l::N'I ER REQUE.<iT TO l!XEClJI !VI;: 
LOAllCOMI' I 
LUA0COM1'2 
L0ADCOM1'3 
1.0.\D~OMI' I, 2 
l.(MO (',OMI' I, 2. J 
SPARE 
SPARE 
SPARE 
FIXEDMIIMORY [)[SPLAY 
c(R2) IN'IO R3, c( RI) INTO R2 
PROCEED WI 11-IOUT DATA 
TERMINA1"1-; 
RELEASE lliKY 
FR~II START 
CIIANG~ MAJOR MOOE 
ZERO (!COO) 
COARSE ALIGN 
PINE ALIGN lMlJ 
LOCK IMU 
ATI ITUl)I:'. CONTROi 
ENTRY CONTROL 
RE'llJRN TO COARSE ALIGN 
SPARE 
PLEASE PERFORM 
!'I.EASE MARK 
MARK ACCEP'l 
FREE llCIXJ OR OCIXJ) 
llJISE TORQUE GYROS 
SPARF. 
SPAfl.E 
Sl'ARE 
Sl'ARE 
SPARE 
S PARE 
Sl'ARt-; 
5PARE 
.\l'AIU! 
Sl'ARE 
!-il'AKI: 
l'l•:HI OIIM {;VRO IIIUl· I ·11•~',! 
l'hRJ OICM l'll'A Sf' ·1 ! ~', ! 
',!'AKI. 
', l 'A IU·. 
\1'111(1 
',1'11 1(1 
',1'11111. 
',l'AIU . 

CODE NOUNS 

00 NO I IN rn,J~ 
0 1 !->IH.:11 V Al>ORI ~',,', (I KACI IIJNAI.) 
02 M~;cu V Al>l)IO~\.', (Wll<JI .E) 
0 3 ',1,~Cll V Al>UJ(I :.\:,, (Dl:C IU-: F.\) 
a. s1,ic11-v Al>l>HF;,,; (111.1tHt!';) 
OS Mi~CII Y Al)()t\E.'t.<; (Sl~C:ONll-i) 
06 !)l'ECIFV Al)l)Rl;..•,s (GYRU Df~C;REE.\) 
07 !-il'ECII Y Al-'l)ttl'S.', fY (WllCS DEGKE l•::-.J 
W Sl'AR I~ 
11 SPARE 
12 SPAR.I:: 
13 Sl'A RE 
14 SPA RE 
15 INC REMENT ADl)RE::.S 
16 TIME SEC0Nll5 
17 11MEIIOUR.<; 
20 ICIJU 
21 l'll'A 
11 NEW ANGLES I 
23 DELTA ANGLES I 
24 OELTA TIME (SECOND-i) 
25 CHECKLIST 
26 PRIORITY / DELAY 
27 SELF (.11ECK ON OFF SWITC.11 
30 STIIR NUMBER 
JI FAILREG 
32 SPAIIE 
33 SPARE 
34 SPARE 
35 S l'ARE 
36 SPARE 
37 SPAR.I:: 
40 SPARE 
'1 SPARE 
42 SPARE 
43 SPAR E 
44 SPARE 
0 SPARE 
'6 SPARE 
47 Sl'A RI:: 
50 Sl'ARE 
S1 Sl'A RE 
52 SPARE 
SJ SPARE 
54 SPA KE 
S5 OCPl.l 'S (Ol'TX, Of'fY) 
56 UNCALl ,EO MARK (Ol'"IX, orrv, l. ·1 IM I·) 
57 NEW OCOO ANGL1£S 
60 JCOOX & TIME (SEC.) 
61 JCI.X.JY & TIME (SEC) 
62 \CDUZ & 1 JME (SEC) 
63 o,~rx & T IME (SEC) 
64 Ul'l"Y & "I JME (SEC) 
65 SAMl'l.1::1) TIME (HOUHS !lo SECONll-t) 
66 SYSTEM I l~T M_t,_;su1 TS 
67 Ol! I fA GYRO ANC.1.ES 
70 S l'AltE 
71 ,',!'ARI. 
72 :-.l'AIU'. 
7J Sl'AKI: 
7-4 Sl'AIU· 
75 ,rAtH 
76 ', l'AIII 

,1•11 H1 

~ AC 1!.Lll":CTRONICH 




