
CMC PROGRAMS 

~ !i2 TITIE 

PRELA.UNCH 00 CMC IDLING 
AJID SERVICE 01 PREIAUNCH OR SERVICE-INITIALIZATION 

02 PRELAUNCH OR SERVICE-GYRO Cat.PASSING 
03 ?RELAUNCH OR SERVICE- OPTICAL VERIFICATION 

OF GYRO COMPASSING 
o6 CMC POWER DOWN 
07 SYSTEM TEST 

BOOST 11 EARTH ORJIIT INSERTION MONITOR 
17 TPI SEARCH 

COAST 20 RENDEZVOUS NAVIGATION 
21 GROOND TRACK DETERMINATIOO 
22 ORBITAL NAVIGATION 
23 CISWNAR MIDCOURSE NAVIGATION 
27 CMC UPDATE 

PRE- 30 EXTERNAL DELTA V 
THRUSTING 31 I.AMBERT AIM POINT GUIDANCE 

32 CO-ELLIPTIC SEQUENCE INITIATION (CSI) 
33 CONSTANT DELTA ALT. (CDH) 
34 TRANSFER PHASE INITIATION ( TPI) 
35 TRANSFER PHASE (MIDCOURSE) 
37 RETURN TO EARTH 
38 STABIE ORBIT RENDEZVOUS (SOR) 
39 ST ABIE <mBIT MIDCOURSE ( SQ.1) 

THRUSTING 40 SPS 
41 RCS 
47 THRUST MONITOR 

ALIGNMENT 51 IMU ORIENTATION DETERMINATIOO 
52 IMU REALIGN 
53 BACK- UP IMU ORIENTATION DETERMINATION 
54 BACK- UP IMU REALIGN 

ENTRY 61 ENTRY - MANEUVER TO CSM/SM SEPARATION ATTITUDE 
62 ENTRY - CM/SM SEPARATION AJID PRE- ENTRY Y.ANEUVER 
63 ENTRY - INITIALIZATION 
64 ENTRY - POST 0 . 05G 
65 ENTRY - UPCONTROL 
66 ENTRY - BALLISTIC 
67 ENTRY - FINAL PHASE 

PRE- THRUSTmG 72 IM CO- ELLIPTIC SEQ.UENCE INITIATION (csI) 
(OTHER VEHICIE) 73 LM CONSTANT DELTA ALT . (CDH) 

74 LM TRANSFER PHASE INITIATION (TPI ) TARGETING 
75 LM TRANSFER PHASE (MIDCOURSE) TARGETING 
76 TARGET DELTA- V 
77 LM TPI SEARCH 
78 LM STABIE ORBIT RENDEZVOUS (SOR) TARGETING 
79 LM STABIE ORBIT MIDCOURSE (SOM) TARGETING 
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CMC ROIJrINES 

~ 

FlllAL AtrrG!ATIC ~ST TERMINATE 
IMU STATUS CHECK 
DIGITAL AUTOPIIm DATA LOAD 
S- BAND ANTENNA 
RENDEZVOOS TRACKil«l SIGHTING MARK 
RENDEZVOUS TRACKING DATA PROCESSING 
BACKUP RENDEZVOUS TRACKING SIGHTING MARK 
ORBIT PARAMETER DISPIAY 
RENDEZVOUS PARAMETER DISPIAY ROUTINE NO. l 
CMC/WC CUJCK SYNCIIROIIIZATIOII 
RENDEZVOOS PARAMETER DISPIAY ROUTINE NO. 2 
RENDEZVOUS OUT OF PIANE DISPIAY ROOTINE 
SPS THRUST FAIL 
STATE VECTOR INTmRATION (KID TO AVE) 
COARSE ALIGN 
AUTO!ATIC OPTICS POSITIONING 
SIGHTING MARK 
SIG!frING DATA DISPIAY 
GYRO TORQUING 
ALTERNATE liJS SIGHTING MARK 
OPTICS CALIBRATICII 
ATTITtmE MANEWER 
TRACKI!l'.l ATTITtmE 
CREW- DEFINED MANEUVER 
RENDEZVOUS FlllAL ATTITtmE 
BARBECUE MODE ROUTINE 



VERB COOES 

REGULAR VERBS 
01 DISP OCT COMP 1 IN (Rll 
02 DISP OCT ca-IP 2 IN (Rl 
03 DISP OCT C04P 3 DI' (RI 
04 DISP OCT COMP 1,2 m (Rl , R2) 
05 DISP OCT C<lMP 1,2,3 Il'I' (Rl,R2,R3) 
o6 DISPIAY DECDOO. 
07 DISP DP DECIMAL (Rl,R2)('l'EST ONI.!) 

:l SPAP.ES 

11. MW ocr ca,a, 1 IN (Rll 
12 M<Jf OCT caa> 2 IN (Rl 
13 MClf OCT COMP 3 IN (Rl 
1 4 MClf OCT ca,n, 1,2, IN (Rl,R2) 
1 5 MOO OCT COMP 1,2,3 (Rl,R2,R3) 
16 MClfITOR DECDIAL 
17 MW DP DEC (Rl. ,R2)(TEST ONLY 

~~ SPARES 
20) 
21 LOAD C<lMP 1 INTO (Rl) 
22 LOAD CQ,IP 2 nm> (R2) 
23 IJJAD COMP 3 :om) (R3) 
24 LOAD OCH' 1,2 INRO (El,R2) 
25 LOAD C<lMP 1,2,3 nm> (Rl,R2,R3) 
26) SPARE 
'Z7 DISP LAY FIXED !-!EMORY 

:l sPARES 

30 REQUEST EXECUl'IVE 
31 REqJEST WAITLIST 
32 RECYCU: PROGRAM (DO ?IOF USE 

WITH LOAD, PERPl'JRM, OR MARK VERBS) 
33 PROCEED w-m,:a.,r DSICY DiPUT 
34 TERMIMATE YUNCI'ION 
35 TEST LIGHTS 
36 REQUEST FRESH STARI' 
37 CHANGE PROGRAM (MAJOR MODE) 

~~ SPARES 

53 PIEAS.E PERFORM Alff LOO MARK (COAS} 
54 STARI' REND BACKUP SIGHT MARK 

RWfDCE (R23)(R21 BACKUP) 
55 DlCREMENT Q,!C TIME (DEC) 
56 TERMINATE TRACKING (P20+P25 ) 
57 STARl' REND SIGHT MARK RwrINE (R21) 
58 EMABU AUTO MANEUVER IN P20 
59 PI.EASE MA.lUC (CPI'ICS CA.Ll») 
6o SET ASTRO TOTAL A'l'T TO PRESENT ATr (Nl7) 
61 DISPLAY DAP ATT ERROR (MOOE 1) 

:~ ~;3;~ ~~ :~ ~== ~=~: ;~ 
64 STARI' S-BAND ANT CALC {R05) 
65 VERIFY PRELAUNCH ALIGN CPI'ICS (P03) 
66 VEHICU:S AFE ATTACHED- MOYE THIS 

VEH STATE VECT TO Ol'HER VER STATE 
vzc,r 

67 DISPLAY W- MATRIX RMS ERROR 
68 CSM STROKE TEST ON 
69 CAUSE RESTARl' 
70 UPDA'IE LIFTOFF TIME (P'Z7) 
71 UHIVERS,\l, UPDATE- BLACK ADDR, {P27) 
72 UNIVERSAL UPDA'l'E- SINGLE ADDR. (P27) 
73 UPDATE O<C TIME (OCTAL)(P27) 
74 DfITIALIZE ERASABLE DUMP VTA DCWNLlNK 
75 BACKUP LIFTOFF 
76 SET PREP' A'I'T FLAG - DRIVE TO 

PREFERRED 
77 RESET PREF ATT FLAG-DRIVE TO + AXIS 

ATT 
78 UPDATE PRELI.UNCH AZIMln'H 
79 START BARBECUE MODE ROOTINE ( R64 ) 
80 UPDATE IN STATE VECTOR 
81 UPDATE CSM STATE VECTOR 
82 REQUEST ORBIT PA.RAM DISP (R30) 
83 REQUEST REND PARAH DISP #1 (R31) 
84) SPARE 
85 REQUEST REND PARAH DIBP "2(R34) 
66 REJECT REND BACKUP SIGHTING MARK 
87 SET VHF RANC;E FLG 

EX'I'X?IDED VERBS 88 RESET VHF RANGE FLG 
4o ZERO CDLB {lSED WITH N20 ONLY) 89 STAR!' REND FINAL A'l"l' ROUT (R63) 
41 COil.RSE ALIGN CDU 90 REQ REND our- CF-PLARE DISP (R36) 

(\.SEC WITH N20 OR N91 Clft.Y) 91 DISPLAY BANK Sll>!.- BANK S!J,1 
42 FINE ALIGN IMUS 92 Cl'ERA1'E IMll PERF TEST {P07) 
43 LOAD lMU A'l"l' ERROR METERS (TEST ONLY)93 EHABI.E W MATRIX OOTIALIZATIOO 
4.4 SET SUWACE FA.LG 94 PERFORM CISLUNAR ATTITUDE MANEUVER 
45 RESET SURFACE FLAG (P23 ) 
46 ESTABLISH G&oC CONTROL 95 SPARE 
47 MOVE ~ STATE VEC'l' INTO 01 96 'l'EIMINATE INTECRATION AND GO TO P00 

STATE VECTOR t:/'/ PERFORM E:lfCiIKE FAIL PROCEDURE 
48 LOAD DAP DATA (R03) 96) SPARE 
49 START CREW DEFINED /iWmlJVER (R62) 91) PIEASE DiABIE E.?«;IKE IGNITION 
50 PIEASE PE.RFCII.M 
51 PLEASE w.RK 
52 MARK Clf Cf'FSET :LANDING SITE 



IIOUIFCl!HA?S 

SCAIE 
AJID 

DZSCRIP'l'IO!f ~ !!!!!! ~ 
l'fOIW.L NOUNS 
~ADDRESS ( FRAC) l .xxxxx FRACTION' 

2 .xxxxx P'RACTIOff 
3 .xxxxx FRAC'l'IClf 

02 SPICIFY ADDRESS (WHOLE) l xxxxx. Ill'IT.OR 
2 xxxxx. Dm:GR 
3 xxxxx. Dm:GR 

03 SPZCin ADDRESS (DEGREE) l xxx.xx DEGRE! 
2 xxx.xx DEOR!E 
3 xxx.xx DEOREE 

04) BP-"'" 
05 AlfGl.nAR ZT<R<JR/Dl!TDEl'fCE xxx.xx DEOREE 
o6 CFTIOff CCl>E OCTAL 

OCTAL 
rn FLACM>RD OPER F.CADR OCTAL 

•= OCTAL 

'"""' OCTAL 
o8 AIAACDA?A ADRBS OCTAL 

BBAJID 2 OCTAL 

""""-"" 3 OCTAL 
09 AlAJIN callS ,msr l 0CnL 

ucxam 2 OCTAL 
WT 3 OCfAL 

l0 CHANHEL TO U SPECIFIED l 0CnL 
ll TIG CP CBI l ooxxx. l!R8 m:c an,y 

2 oooxx. MDI MUST LOAD 
3 axx.xx SEC 3 CO<l'S 

l2 Cl"l'IOlf C(l)E (USID BY l OCTAL 
EX'lmmED VERBS QfLY) 2 OCTAL 

l3 TIG C1f CDH l ooxxx. IIR8 DEC ONLY 
2 oooxx. MIN MUST LOAD 
3 axx.xx 

14) SPARE 
SEC 3 CQ,_)8 

15 DfCRD£Nl' ADDRESS OCTAL 
16 TIie f:I' EVENT oaxxxx. HRS DIC ON'LY 

(WI'ffi EXT'D VERBS Otfl.Y) oaxx. MDI MUST LOAD 
axx.xx S!C 3 CO<l'S 

17 ASTR(J(AIJl' TOTAL xxx .xx DEG 
xxx.xx DEG 
xxx .xx DEG 

l8 A.111'0 MAKEUVER BALL AJIGU:S xxx .xx DEG D!C 0"13 
xxx.xx DEG 11.18T LOAD 
xxx.xx DEG CCICPS 

19 BYPASS M"l'tttlJE TRDC xxx.xx DEC 
IWIBIM:R xxx.xx DEC 

xxx.xx DEG 
20 laJJ ARCIE I 0G ROLL xxx.xx DEG 

Y IG Pll'C! xxx.xx DEG 
Z NG YAW xxx.xx DEO 

21 PIPA X xxxxx. l'IJLSJ!S 
y xxxxx. l'IJLllJ!S 
z xxxxx. l'IJLllJ!S 

22 NEW ICDU AlfGIZ 0G xxx.xx DEO 
lG xxx.xx DEC 
MG xxx .xx DEG 

23 ) SPAR! 
2' TINE P'OR AOC CLOCK ooxxx. IIR8 DEC ONLY 

(USED \1ffli V55) oooxx. MIN MOOT LOAD 
axx.xx SEC 3 CCICPS 

25 O!ECKLIST (UBID Wmt: ~) xxxxx. 
xxxxx. 
xxxxx. 



~ 

SCALB 
AJll) 

~ 10RMAT !!!!l!1 R?.sTRICrJON'S 

26 mIO/DEW' ,Am!ES,BBCON OC,AL 
OC,AL 
OC"rAL 

27 S!.LP TEST SWITCH xxxxx. 
28 SPARE 
29 XSM LAlJNCH AZDIIJl'H l XXI.XX DEC DEC ONLY 
30 TARGET CODES xxxxx. 

XXIXX. 
XXIXX . 

31 TIME OP LANDING SITE ooxxx . HRS DEC OlfLY 
oooxx. MIN MUST LOAD 
OXI.IX SIC 3 OOl<PS 

32 TD4Z TO P!RI<ZE ooxxx. HRS DEC ONLY 
oooxx. MIN MU8T LOAD 
oxx .xx SEC 3 C0Kl'S 

33 TDa: TO IC2fITION ooxxx . HRS DEC ONLY 
oooxx. MIN MUBT LOAD 
oxx .xx SEC 3 C0Kl'S 

3• TIME or EVENT ooxxx. HRS DEC ONLY 
oooxx. MIN !CIIT LOAD 
OXI .XX SEC 3 C0Kl'S 

35 TDIE 1'R<Jt EVE1f'l' ooxxx. HRS DEC ONLY 
oooxx, MIN KJST LOAD 
oxx.xx SEC 3 COMPS 

)6 TD£ or ex: CLCX::JC ooxxx . HRS DEC ONLY 
oooxx. MIN l«IIT !DAD 
oxx.xx SIC 3 COMPS 

37 TIO or TPI ooxxx. HRS DEC OOLY 
000XX . MIN MUST LOAD 
oxx .xx SEC 3 COMP.! 

J8 TIME OP STATE VECT OOXJOC. HRS DEC ONLY 
000XX. MIN /IIJST LOAD 
oxx .xx SEC 3 COMP 

39 l:J. TIME TO TRANSFER ooxxx. HRS DZC ONLY 
oooxx. MIN MU8T LOAD 
oxx.xx SEC 3 OOMPB 

MIXED NOUNS 
LO TDE OP IGlfITIOK/C\Jl"OrF XXBXX MIii/SEC NO L0AD 

VG PPS DEC ONLY DEC O!fLY 
6V (ACCtllU'--'ml) xxxx.x ,,. 

•1 TARCZT A7.DM'H xxx.xx DIG 
EIZVATIOff xx.xxx DEG 

TARCZ'r IDENTI71ER 000GX 
'2 Al'0CZI xxxx.x NM DEC ONLY 

A!IIICZ! xxxx.x NM 
6 V (REQUIRED) xxxx.x ,,. 

•3 I.ArITUD! xxx.xx DIG DEC ONLY 
LONGITUDE xxx.xx DEG 
ALTITIIII! xxxx.x NM ,, Al'0CD xxxx.x NM NO !DAD 
PERICD xxxx.x NM DEC ONLY .,, XXBXX MIN,SEC 

45 MAllkS (VHl'--OPrICS ) XXBXX. NO !DAD 
Tfl OP NEXT BURN XXBXX lllll,SEC DEC ONLY 
MGA xxx.xx DIG 

•6 At11'0PILOT CONFIGl.llATiotf OC"rAL 
OC"rAL 

•7 TJaS VEH wl:IGH'l' xxxxx. LBS DEC ONLY 
Ol'HER YEH 'li!IGJfl' xxxxx. LBS 



JIO(lf"""-ffl(CO!ff.) 

SCAIZ 
All!) 

~ 10RMAT !!!!!1l!. ~ 
><Im) ll0U!IS 
~DC xxx.xx DIG DEC ONLY 

YAW TRIM xxx.xx DIG 
49 6R xxxx.x ... 

6V 2 xxxx.x ,,. DEC OlfLT 
SOURCB CODE~ OR OPrICS) 3 xxxxx. 

50 SP!ASH ERR(I! ( •-OVSlrr) l xxxx.x NM NO UJAJJ 
PERICD 2 xxxx.x "" DEC ONl.Y .,, 3 XXXBXX XIll,SIC 

51 8 BAND Alff ARO PITCH l xxx.xx DIG DEC ONl.Y 
YJ.W 2 xxx.xx ll!G 

52 C!JffllAL ANG OP At:T VBH l xxx.xx DIG 
53 RAN<Z l xxx.xx 11M D!C ONLY 

RAIICZ RAm 2 xxxx.x ,,. 
PHI (LCL lllR/Bl.06 •-<JP) 3 xxx.xx DEG 

54 RAIICZ l xxx.xx 11M ll!C ONLY 
lWf<Z IW'I 2 xxxx.x ,,. 
TH!TA(LcL JDI/CSM•X•-01'3 3 xxx.xx llEG 

55 PDICZI COt8 l xxxxx. ll!C ONLY 
ll.lVATIOlf ANGLE 2 xxx.xx DEG 
CENTRAL AlfGLB OP 3 xxx.xx DEG 
PASS VEKICIZ 

56 REE!m!YAIIGLE l xxx.xx DIG DEC ONLY 
mLTl,V 2 xxxxx. ,,. 

57 6R (90ft) l xxxx.x NM DEC ONLY 
58 P!ltICD AL'l (POST 'l'Pl) l xxxx.x NM DEC ONLY 

6V TPI 2 xxxx.x ,,. 
6V TPP 3 xxxx.x ,,. 

59 6V LOS l l xxxx .x ,,. DEC ONLY 
/:J,V LOS 2 2 xxxx.x ,,. ""UJAJJ 
l::.VL083 3 xxxx .x ,,. 

6o OMAX l xxx.xx 0 DEC OffLY 
V1'l!!D 2 xxxxx. , .. 
OAll<ABI(;.cLlllR/vI ,..,,, 3 xxx.xx 1110 

61 IMPACT LAT:mJDE l m.xx DIG DIC ONLY 
LOIIGITUDI 2 xxx.xx ll!O 

IIIADII IJP/oo,Jt< (•IJP) 3 oooox. 
62 VI., INERTIAL VEL MAG l xxxxx. ,,. DEC ONLY 

HOOT, ALT RAD CHANGB 2 xxxxx. ,,. 
H, ALT ABOVE PAD RADrt.8 3 xxxx.x NM 

63 RTOO, RNG PHJM I.I. TO 
BP!ASH l xxxx.x NM DIC 00Ll' 
VlO, F!tl!DlC'IED INERT WI. 2 xxxxx. ,,. 10 U)AlJ 

TPZ, TD& not E.I. 3 XXBXX NIii/SiC 
6" IllAG ACC'.ll.ERA1ION l xxx.xx G DIC ONLY 

IKEHTIAL VELOCITY' (Vl} 2 xxxxx. ,,. 
IWfGB '1"0 SPLASH {t--OVSHI') 3 xxxx.x NM 

65 SAMPLED CIC TIME l oaxxx . HRS DIC ONLY 
(m"CHED Ilf IlffERRUPr) 2 oooxx. Milf IIJBT U)AlJ 

3 oxx.xx SIC 3 OOKPB 
66 BITA, 04D BAlf1C AffllLZ l xxx.xx DIG DEC ONLY 

Cl!08S RAIIQI ERR(I! ( >Tar ..,, 2 xxxx.x .. 
DCMf IWfGE ERRCII (+ OVSJfl') 3 xxxx.x "" 67 lWfCZ TO TARGE'l'(+ OVSlfl') l xxxx.x NM DEC ONLY 
PRESElfT LATITUDE (at NORTH) 2 xxx.xx DEG 
PRESENT LONGITUDE(+ EAST) 3 xxx.xx DEG 

68 BETA, 01D BAKJC AHCU: l xxx.xx DEG DEC Cf<LY 
Vl, DCZRTIAL VELOCITY 2 xxxxx. ,,. 
RDOT, ALT RAD CHAHCZ 3 xxxxx. ,,. 



NOUN FORMATS (OONT . ) 

SCALE 
AJID 

MIXED NOUNS FORMAT UNITS RESTRICTIONS 
~ I'""'""'ffi.xx ~ DEC ONLY 

DL 2 XJOC . XX G 
VL 3 XJOCXX . f'FS 

70 CEIESTlAL BODY CODE 
(BEFORE MARK) OCTAL 
LANDMARK DATA OCTAL 
HORIZON DATA OCTAL 

71 CELESTIAL BODY OODB 
(AFTER MARK) OCTAL 
LANlJWU( 0-"'A OCTAL 
mRIZOff DATA OCTAL 

72 6 ANGLE ( •ACT VEH LEADS) lOOC . XX DEG DEC ONLY 
6ALT (+ACT VEH ,\BOVE) XJOCK.K NM 
SEARCH OPrION XXXJOC. 

73 ALTI TUDE XXXJOC . .. DEC ONLY 
VELOCITY XXXJOC. FPS 
FLIGJ-rl' PATH ANGLE XJOC.XX DEG 

74 BETA, CMD BANK ANGLE lOOC . XX DEG 
VI , INERTIAL VEIDC ITY XXXJOC. FPS 
G, DRAG ACCEL JOOC.KX G 

75 6 ALTI1VDE CDH l KXKX . K NM 
6 TDE (cDH-CSI/TPI- CDH) 2 KXBXX MI?l/SBC NO LOAD 
6 TD!!! ~PI..cI>H/TPI- NGMFPI) 3 XXBlCX MIN/SEC DEC ONLY 

76) 
77) SPARES 
78) 
79 RATE ( + INCR CDU) l X.KXKX DEG/SEC 

DEADBANO 2 KXX.KX DEG 
AXIS CODE 3 XXXJOC. 

80 TIME TO ICfflTION/ ctn'Of'? l KXBXX HIN/BEC NC LOAD 
VG 2 XXXJOC. f'FS DEC ONLY 
DELTA V (ACCUMULAl'ED) 3 XXXJOC . FPS 

Bl 6 VX (LV) l KXKX . X fPS DEC ONLY 
6 VY (LV) 2 KXKX.X FPS 

~ VZ (LV) 3 KXKX.X FPS 
82 VX (LV) l KXKX.X fPS DEC ONLY 

6 VY (LV) 2 KXKX.X FPS 
6 VZ (LV) 3 KXKX.X FPS 

83 6 VX (CONT) l XJOCK . X fPS DEC ONLY 
6 VY (CONT) 2 KXKX.X FPS 
6 VZ (CONT) 3 KXKX . X fPS 

84 6 VX (OTHER VEHICLE) l KXKX . X FPS DEC ONLY 
6 V't (OTHER VEHICLE) 2 XJOCK . X fPS 
/1 VZ {OTHER VEHICLE) 3 KXKX . X FPS 

85 VGX (OONT) l XJOCK.X FPS DEC ONLY 
V(;'{ (OONT) 2 XJOCK . X fPS 
VC/l. (CONT) 3 KXKX .X FPS 

86 6 VX {LV) l KXJOOC . fPS DEC ONLY 

~ ~ ~t:~ 2 KXJOOC. FPS 
3 KXJOOC . fPS 

87 MA.HK DA'l'A - SHAFT l KXX .KX DEG 
'llMfflION 2 xx.xxx DEG 

88 PLANET-UNIT POS. VECTOO: X l .XJOCXX DEC ONLY 
y 2 .XXXJOC 
z 3 .xxxxx 



llOUlll'l:JOO'l'S(COltl'.) 

SCALE 
AND 

KIX!D OOU!lS ,aoo.r t.om'S R?.S'l'RICTIOlfS 
~LATITU!Z r,r.iax =- =-LOftGITUDE/2 2 XX.XlllC DEG 

ALTITIJDE 3 xxx.xx "" 90 REND ot.n' OP PLANE- I l xxx.·xx .. DEC ONLY 
.y DOT 2 xxxx.x !'PS 
- PSI 3 xxx.xx D10 

91 PRESEln' OCDU ANGLES , SHAFI' 1 xxx.xx DID 
'IJIUNNION 2 xx.xxx DID 

92 NEW OCDU ANaLES, SHArr l xxx.xx DIO 
TRUNNION 2 xx.xxx DEG 

93 DELTA GYRO ANGLES X 0G l xx.xxx DIO 
y IG 2 xx.xxx DIO z,., 3 xx.xxx DEO 

9'< NEW OP1'ICS ANCLES, SHA1'T l xxx .xx DIG 
TIIIJMNIO!I 2 XX.XlllC DIO 

95 PREF . MT, ICDU ANGLES 
ROLL xxx.xx DIG 
PITCH xxx.xx IZ() 

v.w xxx.xx D!G 
96 • X- AXIS ATT. FDAI A!fGIES 

ROLL l xxx.xx IZ() 

PITCH 2 xxx.xx DIG 
YAW 3 xxx.xx IZ() 

97 STS'TEM TEST Ilm/l'S l XXXlllC. 
2 XXXlllC . 
3 XXXlllC. 

96 STBUM TEST RESULTS l xxxxx. 
A!fl)llfflll'S 2 .XXXlllC 

3 XXXlllC . 
99 f08ITION ~ , RMS l XXXlllC. ..., FT DIC OKLY 

VELOCITY ERRCJl, RMI 2 xxxx.x ..., ,,. 
OPl'ION CODE (1 -RZND, 3 xxxxx. 
2-0RBITAL, 3-CISLUNAR} 



ALARM CODES (RESPQfSE TO V05N09E) 

~ ~ SET BY 

oouo NO MARX SINCE LAST MARlC REJECT SX'll'.ARJ< 
00ll2 MARK lfOT BEDfG ACCEPTED SXTMAIU< 
00ll3 NO IKBITS SXTMAIU< 
oou4 MARK MADE Bl1l' llO'I' DESIRED SXTMAIU< 
00ll5 OPTICS TCII.Q{m REQUEST Wl'1'H SWITCH Nor AT CHC EXT VERB OPTICS CDU 
00ll6 OPTICS SWITCH AL'l'ERED BEFt'.m: 15 SEC ZERO T4RUPI' 

TIME EIAPSED 
00ll7 

:;:~~R~=~~ WITH OPTICS Nat 
EXT VERB OPTICS CDU 

00120 OPTICS TORQUE REQUEST \,fJTH OPl'ICS T4RUP'I' 
NCfl' ZEROED 

00121 CDUS NO GOCl> AT TDm OF MAlUC smwuc 
00122 MARKllfG lf01' CALLED Fat smwuc 
00124 TPI SEARCH • NO SAl"E PERICER'I'ER HERE Pl7,PTI 
00205 BAD PIPA READDIG SERVICER 
00206 ZERO Ell'OODE HOT ALLCWED WITH CCIA.RSE ALIGR IMU HOOE SWl'l'Qt:00 

& GIMBAL WClt. 
00207 ISS TURNClf REQUEST NOT PRESEll'l' FOR 90 SEC T4R\/PT 
002lO DI.I N01' CIPERATDfG Dru MODE SWITaf,IMU/2, 

R02,P51 
002ll CC'.WtSE ALIGN ERROR DRIVE >2 DEC. IMU NOOE SWITCH 
00212 PIPA FAIL blll' PIPA IS NOf BEING USED IMU MODE SWITCH, T4RPT 
00213 IM.I NOT Ol'ERATDlj Wffli TURN- Cli REQUEST T4R\/PT 
00214 PROORAM USING IMU WHEN TURNED CFF T4RUPT 
00217 BAD RETllR1I FRCl4 STALL ROOrlHES CURTAI?IS 
00220 BAD RD'SMMA'l' R02 
00401 DESIRED GIMBAL A!l:iLES Y!EID GDIBAL LOCK Dff'. ALIGlf, IMU 2 
00404 TARGET M CP VIEW (90 DE& 'l'ES'?) R52 
00405 'NO S'l'ARS llOT AVAILAB!E P52,?54 
oo4o6 REND NAVIGA.TICII' NOI' oPERATING R21,R23 
00407 TRUN ANGIE >50 DEG - TARGET OUT or VIEW R52 
00421 W- MATRIX OVERFI,G,i nm:GRV 
00600 IMAGINARY ROOI'S ON FIRST ITERATICli P32 , P72 
00601 PERIGEE ALT LT PMDfl P32,P72 
00602 PERIGEE AJJr LT PMIN2 P32,P72 
00603 CSI TO CDH TIME LT PMDf22 P32,P72 , P33,P73 
00604 CDH TO TPI TINE LT PMilf23 P32,P72 
oo6o5 NUMBER or ITERATIONS EXCEEDS LOOP HAX1MUk P32 ,P72,P37 
00606 !:JV EXCEEM MAXDU4 
006ll lfO TIG F~ GIVDI ElEV ANGi2 PJ4,P74,P33 , P73 
00612 STAT! VEC'KII DI WRONG SPHERE or Dff'LUENCE P37 
00613 REmfTRY AIIILE cur or LIMITS P37 
00777 PIPA TAIL CAUSED ISS W~ T4RU?T 
01102 a«:: SEU' TEST ERROR SEU' CHECK 
01105 DCWNLDnC TOO FAST T4RUPT 
0ll06 UPI.DO'. TOO FAST T4RUPI' 
0ll07 PHASE TAB IE P'AIWRE , ASSlJ.!E RESTART 

ERASABLE MEMORY IS DESTftorED 
01301 ARCSDf- ARCCOS INPl1I' AftGLE TOO IAR:iE IJITERRUPTER 
01407 VG INCREASDfG s4o.6 
01426 IMU Ul'JSATISFACl'ORr P61,P62 
01427 !MU REVERSED P6l ,!'62 
01520 V37 REQUEST NOl' PEJa,(I'l"l'ED AT THIS TIME V37 
01600 OVERFL<M Ill' DRIFT TEST OPT ?REALIGN CA.LIB 
01601 BAD IMU TORQUE OPT P'REALIGlf CAI.IB 
o= BAD OPTICS DURlNG VERIJ'ICATIClf OPTA.u;lf CA.LIB ( CSM) 
01703 DfSUF TIME FCII: Dn'EC . TIG WAS SLIPPED R4l 
03m ICDU FAil. CAUSED ISS WARNING T4RUPI' 
04m ICDU, PIPA f'AIL CAUSED ISS WARNDfG T4RtJPT 
07777 IMU P'AIL CAWED ISS WARNDfG T4RUPT 
10m IMU, PIPA FAil. CAUSED ISS WARNING T4RUPT 
llm IMU, ICDU FAIL CAWED ISS WARNDfG T4RUPT 
14m Dru, ICDU, PIPA FAIL CAUSED ISS WARNDfG T4RUPT 



CODE 

20430 
20€u/ 

20610 
2ll03 
21204 
21206 

21210 
21302 
21501 

21502 
21521 
31104 
31201 
31202 
31203 
31207 
31211 

ALARM CODES ( RESPONSE TO V05N09E) CC!iT. 

PURPOSE 

*INTEG. ABORT DUE TO SUB- SURFACE S . V. 
*NO sowrION FROM TIME- THETA OR 

TIME RADIUS 
*LAMBDA LESS THAN UNITY 
*UNUSED CCS BRANCH EXECUI'ED 
*NEG. OR ZERO WAITLIST CALL 
*SECOND JOO ATTEMPTS TO GO TO SIEEP VIA 

KEYBOARD AND DISPLAY PROGRAM 
*TWO PR<X;RA?,6 USING DEVICE AT SAME TIME 
*SQ.R'E CALLED WITH NEG . ARGlNEN'T 
*KEYBOARD AND DISPLAY A.IARM DURING 

INTERNAL USE (NVSUB). 
il-ILIJXiAL FIASHING DISPLAY 
*POl OR P(Y7 ILIEGALLY SELECTED 
*DEIAY ROUl'INE BUSY 
*EXEClJl'IVE OVERFLCM- NO VAC AREAS 
*EXEC11rIVE OVERFW,/- NO CORE SETS 
*WAITLIST OVERFW,1- TOO MANY TASKS 
*NO VAC. AREAS F~ MARKS 
*ILLEGAL INTERRUPr OF EXTENDED VERBS 

SET BY 

ALL CALLS TO INTEG. 
ALL CALLS TO ROUTINE 

P37 
CCSHOLE 
WAITLIST 
PINBALL 

IMU MODE SWITCH 
INTERPRETER 
PINBALL 

GOPIAY 
P01,P07 
SERVICE ROUTINES 
EXECUTIVE 
EXECUTIVE 
WAITLIST 
SXTMARK 
SXTMARK 

*nIDICA'l'ES ABORT TYPE. ALL OTHERS ARE NON- ABORTIVE. 
2XXXX INDICATES A GO TO ROUTINE 00 TYPE ABORT 
3XXXX INDICATES A BAIL OUT TYPE ABORT 

NOTE: FOR V05N09 DISPLAY 
Rl- XXXXX (FIRST ALARM AFTER ERROR RESET) 
R2- XXXXX (SECOND ALARM AFTER ERROR RESET) 
R3- XXXXX (MOST RECENT ALARM) 
ERROR RESET WILL SET Rl AND R2 TO ZERO , BUT NOT EFFECT R3 



Rl 
CODE 

00013 
00014 
00015 
00016 
00041 
0006, 
00202 
00204 

CHBCKLIST REFERENCE CODES (V50N25) 

-XEY IN 
1, 01>'0RM 
KEY IN 
SWITCH 
SWITCH 
ff:RF<lRM 

"""""' 

ACTION TO BE E.FF.EC'l'ED 

COARSE ALIC201ENT 
FINE ALic»l£NT OPl'IO:N 
CEU:STIAL BODY ACQUISITION 
'l'ERMINA'.('! MARK SEQUENCE 
CM/SM SBPARATION 'ro UP 
AOC FOWEll: DOWN 
GNCS A'-'l'CW.TIC MANEIJVER 
SPS CIMBAL TRIM 

SWITCH - DEOOTES CHANCZ FOSITlotf or A CORSOIZ SWITCH 
PER10RM - DENOTES START OR END OP A TASK 
IQ':Y DI - DEl«>'l'ES KEY 1:N OP DttA THRU THE DSKY 

OPI'ION CODES 

THE SPECll'IED OPl'ION CODES vo4N06 WILL BE :PLASHED !N COKPONENT Rl IN 
cafJUNCTION WITH vo4N06 TO REQUEST THE ASTRONA.trr 'ro LOAD 00'0 COM'.FONENT 
R2 THE OPrION HE DESIJ!ES. 

OPl'ION 
CODE 

00001 
00002 
OOOOJ 
00005 
00007 

Sff:CIFY IMU ORIZN"l'ATION 
SPECIFY VElnCLE 
SRCIFY ?RACKING A'ITI'ruDE 
SPECIFY SCR PHASE 
S~IPY PROPULSION SYS'IEM 

INRJI' FOR COMR>NENT R2 

l•FREF 2 .. ftOM 3 .. REPSMMA'.I' 
1-THIS 2..arHER 
l•PREFERRED 2-+ X- AXIS 
l•FIRST 2-SF,COND 
1-SPS 2.,RCS 



FLAGWORD 0 

?IAC 
WORD !ill: ~ g:r ~ 

F!AGWRDO 
• STATE +o 

(0074) 

15 Cf'til~ OUfPl11' OF CAI.CGA 
IS CPHIX 

\!\i,'YJi OF CAJ£GA IS 

14 JSWITCII INTEGRATION OF W INTEGRATIOR OF STATE 
MATRIX • VECTOO 

13 MID!'LAG Ilfl"EGRATION WITH Df'l'!XiRATION WITHOt11' 
SOIAR PERTURBATi ar.3 SOLM PER'l'URBATIONS 

12 MO<llFUG MOOtl' IS SPHERE OF EARTK. IS SPHERE OF 
INFLUENCE INFLUEIICE 

11 ZiORraOR FAR HORIZON NEAR HORIZON 

10 ZMF.ASURE M£AS1.JRD(EN'l' PLANET M£ASUREMDIT PLANET 
AND PRINARY PLANET AJII> PRIMAm- PIANET 
Dtm:REme ...., 

NEEDIFU, TOTAL ATrI'l"UDE A/P FOLIDmfG ERRCII: 
ERROR DISPIAYED DISPLAYED 

8 !MUSE D4U DI 113E IMU MOT Ili USE 

0 RNDVZFLG P20 R1JNimfG (RADAR P20 NC11' R1..INKOO 
DI USE) ( RADAR IM USE ) 

R53FI.AC V51 Ill'ITIA'l"!D V51 !fOT IliITIAT!ll 

0 F2RrE DI TDIE CRll'ICA.L ROT IN TIME CRITICAL 
MOOE MOOE 

TRUNFIAO DRIVING (JF TRUNNICfi DRIVING OF TRUNNION 
AWlWED NOT AI.I,O,iED 

FREEF'LA(i (TDU'ORARY P'IAC USED IN MANY RWI'INES) 

AMOONFU, STATE VECTOR IN LUNAR STATE VECTOR IN £ARTH 
SPHERE AT MIDTOAVE SPHERE AT MIDTCIA VE 

K:LVi SEARCH SECTOR IESS SE.ARCH SECTOR MORE 
THA.f'f 18o OF.CREES 'l'HAH 180 DECREES 



FI.AGWOOD 1 

FUG 
WOOD !!!! Mlm!Ol!IC ~ RESET 

l'IAGWOBDl 
-sTAl'E +l 
(0075) 

15 !IJETSFI.G 'NO JET RCS BURN FOUR JET RCS BURN 

l~ STIIO'L\C JUIC CCffl'ROL CMC COHTROL 

lJ ERAJ»'IAC c<J<P\1l'EREAR'ffl USE CllfSTANT REAR'lll 
FISCHER ELLIPSOID PAD RADit.13 

l2 H(l)(ll>()l POl I.OJ' IJ.JDWED POl ALI.OWED 

ll EII02FI.AC RCS BURX SPS BURl'I 

10 ...,.,lFI.G SICH'l'ING LEM NOT SIGHTING ID! 

TAM2FI.G SICffl'IllC~ SICln'ING STAR 

R23!'1.G R23 C0AS MARllllG R2lCQI.SMARJa!IG 

VEIIUPFI.G CSM STATE VECTOR LEM STATE VECTOR 
BEDfG UPDA'l'ED BED«; UPDATED 

UPDA1TI.G UPDATINC BY MARK5 UPDA.TINC B~' lo'.ARKS 
ALI.OWED HOT ALI.OWED 

IDWAIL DfHIBIT R41 E'NABIE R41 

TRAOO'I.G TRACICIMG ALI.OWED TRACICING ROI' ALLOWED 

TRM03FI.G REQUEsr ro 'ft:RMIHATE RO REQUEST TO TERMINATE 
P03 HAS BEEN ENTERED P03 HAS BEEN ENTERED 

SLOPESW ITERAU: 'iint: BIAS ITERATE W1TH REGULAR 
ME'l'H<D FALSI METHOD 

GUESSW BO STAR'I'Illi VALUE STARTINC VALUE FOR 
FOR ITERATION ITEJV.?ION EXISTS 

AVYJJFIAC AVERAGEG (SERVICE} AVERAGEC (SERVICER) 
TO carrilil.lE TO CEASE 



,IAGWCR> 2 

FLIG 

!!!!!!!! !!!! ~ m: R!SET 

"u.cwRD2 
• STATE +.: 

(0076) 

15 DRIFTPlli T3Rtl'T CA.LUI GYRO T3RUPI' DOES NOT 
COO'EJISAl'IC>I CALL GYRO 

c<M'>llSATia< 

14 R2l>IARJ( oPl'ION CM: PCII: OP'l'Iart TWO POR 
!WUO!I.D'T IWOOIUPr 

lJ 22DSPFLG DISPLAY DR , DV DO r«n' DISPLAY DR ,DV 

l2 P21PIAG St.K:'CEEDllfG PASS THRU lST PASS THRU P2l 
P21, USE BASE VZCTOR CALCUIA'l'E !Will 
FOR CA.LC.S'I'EEROO VECTOR STE!JUllC aartED 
TO BE DQIE 

ll sn:EII."" S!£ERilk; TO BB D0IIE SffEIU'.IIGCMITffl> 

10 SltIPVHP' DISRF.GARD RA.DAR READ RADAR READ TO 
EECA.USE OP SrrwRE OR PR0<21!J)IIORMALLY 

l!DWl!Z RESTART 

INPU1£W Mill1l«lt DIPIJL5E STE!lUll:i BURN • 11'0 
BURK ( CUl'CFF TDC ctn"OP'F TD« ttr 
SP!CI1'Im) A.VAil.ABIE 

XDELVFW EXTERKAI. DEL'tAV VG ...-RT (AD<PODrr) 
CO<P\1rATIOlf VC COCPtll'ATiat 

ETPIF'-"' EIZVA'l'ICW AIIJIZ TPI TIME SUPPLIXD 
SUPPLIED F'OR P34, 74 FOR PJ4,74 

F!RSTTU: FIRST PASS SUCCE!DIIro PASS 
THRU S"°.9 nmu s"° .9 

Ol'!'llS'• SOI PHASE PJ8/P78 SOR PHASE 0, PJ8/J>78 

• FIKALFir. LAST PASS 'l'HROlQI IIfflCRIM PASS THR<IU:tH 
REIII>EZVIU!Pll<X:RAM R!llllEZV0tBPll<X:RAM 
ca<PllrA'l'A'l'lCIIS C<><Pll?ATIC>IS 

AVFU-1l IEM IS A~IVE C9( ts ACTIVE 
mllC1E V!IIIC1E 

Pl'R/.""" PREF'!RR!!DA'ITI'l'WE PREn:RKED A'1TmEE 
c<Ja>tm:ll NOT c<><P\1J'ED 

!1()TIJSl:ll 

':,AU)IJ$.: PERFORM )".AJ'CEtM:R BYPASS STARTOO 
STARTilOl PROCEDtllE PROC!Dll<E 

lfl!ICf'L\G m !IOI' PERMl'I'fED V]7 PMMlT1'ED 



I 
l'LAaWORD 3 

t'I.\C 
WORD !!! Mlm.:oruc gJ ~ 

FLAc.WQF.;lj 

• STATE +3 
Coon) 

15 V50Nl8FL ENABIZ R6o AIT . IHllibL ,,61) At. 
i~C1'V!Jt 11,Afl"'l.fJER 

14 GLOKFArL r.IHBAL LOCK KI.S NOT IN CD~AL 
0.."rulREll we-, 

13 REFSMFJ..0 REFSW.AT -.,)00 REFst-91.hl' NO ·;:xx, 

12 ll.l!iAFLAG LUNAR lAT- LC'NC ::A...imi lAT- '..0?«; 

11 P22>©'1.G P22 DWLil!K MARX DA TA P22 DMLnn: ;.:; .. ,:r. ~ ... TA 
JUST TAKEN NOT .Jt£T TA".F.N 

10 VFW, LESS THAii 'NO STARS 'NO STARS IN ; !ELD 
IN FIEID OF VIEW Of VIE\/ 

POOFLAG WHIBJT BACKWARDS ALLOW BACKWARDS 
INTEGFATION INTEGRATION 

PRECIFI.G CSHPREC OR LEHPRE:C OR DfTIX;R\' 
nm:GRVS CALLED CAIJ£D 

CULTFIAG ST AR OCCULTED STAR NCr. OCCULTF' 

CJRB\/FWl W MATRIX VALID FOR W MATRIX IHVJ..LID FOR 
ORBITAL NAVIGATION ORBITAL 1'1AVI<'J..TI OII 

STATEFLC PERMA.NEH'I' STATE PERMJ.JiENT :'st,;:rt: 
VEC'Tal UPDATED VECTOR 1'1C1r UPDATED 

00'\'PPI.G CONIC INTF.GRATION EHCKE DrrF..GRATIQI 

Vllffl'IAG CSM STATE '/5'..CTOR lDI STATE VE :'!TJR 
BEI?lC llfl'EORATED BEING INTEGRATED 

D60R9FI.G Dn-:ENSION OF W IS 9 DIMENSION' OF W IS 6 
FOR INTEXiRATION F'OR Iff'IECRATIO:: 

DD«FlAG W MATRIX IS TO BE USED W MA TRIX I S NOT TO 
BE USED 



FIAG\IORD 

Fl-"' 

~ !£! """"'1:C §!IT !!!:§!IT 

FLIGWRDO 
• STATE +4 

(0100) 

15 MRl<IDFU: MARK DISPIAY Df ENDIDLE NO MAR!C DISPLAY Df 
EMDIDU: 

14 PRIOOFW PRIORIT'l DISPLAY Ilf NO PRIORITY DISPLAY 
ENDIDLE Ilf EKDIDIE 

l.3 NRMIIJF!.G NORMAL DISPLAY Df NO NORMAL DISPLAY 
OOlIDIE IR ENDIDU: 

l2 PDSPFUC CAN'T INTERRUPT 
PRICJUT'i DISPLAY 

ll MWAITFU: HIGHER PRiatI'IY NO HIGHER PRIOOITI 
DISPLAY 0PERATD£ DISPLAY OPERATING 
WHEN MARX DISPLAY WHD' MARX DISPLAY 
INITIATED INITIATED 

lO NWAI'l'F!.G HIGHER PRIORIT'! NO HIGHER PRIOOITY 
DISPLAY QPi&.TDIJ DISPLAY OPERATn«:i 
WHEN NORMAL DISPIJ.Y WHEN NORMAL DISPIAY 
INITIATED INITIATED 

MRK!M'!.G AS'l'RaiA.1.l'I' t.6Ill'.i ASTRONA1.11' NOl' USING 
XEYBOt\RD 'iil-lE!f MARK KEYBOARD WHEN MARK 
OISPL\Y DflTIATED DISPLAY INITIATED 

NIMM'!.G ASTROAm.lI' usnc ASTROIIAlTJ' ?fOl' I.SDIG 
KEYl!OO!D.,.,. KEYBOMD WHEN NORMAL 
NORMAL DISPLAY DISPIAY INITIATED 
lllITIATED 

PRQMFG A.STRC»Q.U'I' USING AS'l'ROOUT NOT USING 
ICC'rBOARD \fflEN PRIORITY KEYBOAJU> WHEN 
DISPLAY DfrI'IATED PRIORITY DISPLAY 

DfITIA'l'ED 

PINBRFLG ASTRONAUT HAS Im'ER• ASTRClfAtrr KAS NOT 
f&RED WITH EXISTING INTERFERED WITH 
DISPIAY EXISTING DISPLAY 

MRUPTF!.G MARK DISPLAY Ilfl'ER- fl'ARlt DISPLU NOT 
RUPTED BY PRIORITY nm:RR1JP'fED BY 
DISPLAY PRIORI'l'Y DISPLAY 

IIRUPTF!.G NORMAL DISPIAY NORMAL DISPLAY HOT 
Dfl'ERRUP'JED BY IN'l'ERRUPTED SY 
PRIORITY OR MARK PRIORITY OR MARK 
DISPLAY DISPIAY 

MKOVFIAG MARK DISPLAY OVER NO MARX DISPLAY 
N®'.AL OVEII NORMAL 

N<Yr USED 

XllSPf!J\G MARK DISPLAY NOi' TO NO SPECIAL MARX 
BEill'IERRUPTED I!ff'OOMATIQI 



FIAGWORD 5 

FLAO 
WORD !!!! MNEMONIC §!!: RESET 

FUGWRD5 
-STATE +5 

(0101 ) 

15 DSKYFIAG DISPLAYS SENT TO DSKY ,W DISPLAYS TO DSKY 

14 RETROFLAO P37PRil<IANEUVER ORBIT Nor RETROORADE 
ORBIT IS RETR<XiRADE 

13 SLM'I.G PTI TRArIBEARTH COAST SLO,iI)(),IN"IS NQ'J' 
SUM DQilN IS DESIRED DESIRED 

12 V59FLAG CALIBRATI ON FOR P23 NORMAL MARKINGS FOR 
P2J 

11 INCORFI.G FIRST INCORPORATION SECOND INCORPORATION 

10 PRFTRKAT PERPER TRACK A'IT +X AXIS TRACK AT!' 

ll!ENFI.G D~ION Or W IS 9 DIMENSION OF W I~ 6 
FOR n.CORPORATIOO FOR INCORPORATIOfi 

COO'l!rER 00-!PlmR IS CJ.lC Ca-iPUI'ER IS LG C 

ENOOOFI.G EHGtm: TURNED ON ENGINE nmNED OFF 

3AXISFI.G MA.NEWER SPECIFIED MAUElNER SPECIF IED 
BY nmEE AXES BY ONE .tXES 

GRRBKFI.G BACKUP GRR RECEIVED BACKUP GRR NOT 
RECEIVED 

NOT USED 

souraw WmER'? DOES NO'!' tAMBERT CONVERGES OR 
CONVERGE OR TIME• RA.DIUS CIRCULAR 
NEARLY CIRCULAR 

MJLVFJ.AG LOCAL VERTICAL MIDDU:: GIMBAL ANCU: 
COORDiliATES c<>!Ptfl'ED 
CM'tfl'ED 

RENIM'I.G W ~.ATRIX VALID W MATRIX INV A.LID 
FOR RENDEZVOUS FOR RENDEZVOUS 
HAVIGATIOO NAVIGATION 



FJ.AGWORD 6 

r= ..... E! ~ ~ ~ ,_ 
...,.,.. ,6 

(0102) 

•6 15 DAPl!ITl l SA'IU<lf l TVC 0 RCS o , o 

•6 14 DAPl!IT:! l A/P 0 A/P l A/P 0 A/P 

lJ STIIULU!ll DO STEERULL DO ULIAGE OF1' ONLY 

6 lJ EJmm)SP DO Dl'I'Rr DISPW VIA CMIT ENTRY DISPI.AY' 
EIITRrVII 

6 12 OOlAPARM ALIJ:M E!n'RY FDUil.'.iS DHIBIT E1fl'RY FIRm:iS 
AllD CAlCln.ATICBS A1l!J CCWl'ROL Fl.lCTICII 

6 11 GAJ<lIPSW CALCUL\"'GAKDO! Go\."IDOT 110T TO Bl 
CALCUL\ffD 

10 Ga<EPAST !.UERAL cam!OL LA'1.'E ML carrROL 
CA.LCUIATICll'S TO SB CALCVLU'ICICS TO BE 
<><rm:!) DalE 

RILVELSW TAB::ETI!lltBES TAll>ffDIG l!IES 
FJJl'l'H • R!I.ATIVE IERTIA.L VELOCIT't 
VZLOClTY 

00811 IN fINAL P!tASZ JIOT Ill FIKAL PHASE 

8 """"""' LAm»IAR!.IOIOWII LAlll>CARJ(tlflOIOWII 

R57FIAG DO !fOI' DO R57 DO R57, TRU!fIOtf 
TRUNION BIAS HAS BIAS IOlEDED 
BEEN OBTAINED 

7 ff06WITQI IA'l'EML ROU. MAKEUVER LA1'ERAL ROLL WJIEUVER 
INKDI'ffJ> Dt DTRY PE>MITl'EDD<E!<'l'RX 

HDG) ITEllATil<l H\Jlt'l'EST rmRATDI:; fY Ht.If. 
CAlCln.ATIONS TO BE TEST CALCUIATICIIS 
DQiE AFTER iwm TOBI Cla'M1.l)AFT!JI 
PREDICTI(lf RAIIZ PREDICTI<lf 

IIIIWl\l INITIAL ROLl INITIAL ROLl 
V(LV) V(LV) 
ATl'I'l'\JDE ffOl' HEID ATTlTUDE KEW 

!MSW DOIIILIPT 110T DOWICLIJ'T llllllBm:D 
IllHillm:Il 

.05GSW DRAG OYER .05G DRAP' 11!58 THA1' ,050 

CM/J)s'I11T Dn'RYDAPACTlVAn;D EJffllY DAP 1fOT ACTIVATm 

OYl!lll7SW a>U DD'f'EREIICES Am CDUD~ ARD 
BOOY RA'mS ~ 80JT RATES 110T CQiG'l1rED 

•FLGWRD 6 BITS 15,14 00 T5lDLOC 
01 REDa<CS 
10 REllO'!'VC 
11 REDOSAT 



FIAGWORD 7 

FLAJ> 
WORD ill MN»«JNIC §!'! ~ 

FlAGWRD7 
•STATE +7 

(0103) 

15 TERMIFffi TE~IHA'IE R- 52 DO NC7I' TERMrnATE R52 

14 ITSWITC!I ACCEPT NEXT !AMBERT T!ST IAMBERT ANSWER 
TPI SEARCH SOLtn'ION AGAINST LlMITS 

l3 IGNFIAG TIG HAS ARRIVED TIG HAS NOi' ARRIVED 

l2 AS'I.'m'LAC ASTRONAUT HAS ASTRONAUT HAS NC7I' 
OKAYED IGNITION OKAYED IGNITION 

ll TIMRFLAG CLOK'l'ASK OPERATING CLOKTASK rnOPERATIVE 

lD """"'"' UNIT NORMAL INPUI' LAMBERT CQolPUl'E ITS 
TO !AMBERT ™If UNIT NORMAL 

RVSW DO NOT coo>tJTE STA TE COMPl!I'E STATE VECTOR 
VECTOR DURD«:i DURING TIME-THETA 
TIME- THETA 

GONE!!Y PASSED TARGET APPROACHD«:i TARGET 

N<>r USED 

V37FL'...; AVERAGEC (SERVICER) AVERAGEG (SERVICER) 
RUNNING CFF 

""'""" 
UPLOCKFL K- fa!AR - K FAIL NO K- KBAR- K FAIL 

VERD'IAG CHANGED WHEN V33E OCCURS AT END OF P27 

A'ITCl!Fffi IM , CM ATTACHED 11'!,CM NC7I' A'ITACHED 

TFFSW CALCULA'IE TPERIGEE CALCULA '.IE TIT 



FIAC\tCIW 8 

""" ""'" m ~ gr RESET 

FIAGWRD 8 
~A.TE t8o 

1~ RP17'LAO RPQN"1' 1»IPIJT£D RPQ COO'ITl'ED 

1' ll'OT Wt:D 

13 NEWD'W FIRST PASS TKROU'.iH SUCCEEDDl:i INTER-
llfflXiRATIOtl ATION a, llt'l'ECRA-

TIOlf 

12 CMO<IIFW PERMAJJ~fl' CSM STA.Tl PDMANIJ<T CSM 
IN LUftAR SPHERE STATE Df EARffl 

SPHERE 

11 """"'"' PERHAmM' U! STAT!: DI' PElOWIENT U< 
UJNARSP!!ERE STATE IM EARTH 

10 AD"rrRX ADi'AliCB GROllm TRACK lfOT ADVAll'CED 
StafQ'nt; WAlffl:D ;RCUID TRACK 

P39/79 S'II' P39/79 CPEJ!AOl]I:; P38/78 O!'EMTl]I:; 

ij SURFfu.c; U! Qi LUNAR SURFACE lJl ll'OT CM Ll.llAR 
SU'RPAO: 

ll(fl](fl,i; NO CQfIC SOwrt<ll' cane sowr10N 
EXISTS 

OSDERSW I'l'ERA.TOR lEES 211D ITERA'l'Ofl USES 1ST 
ORDER MllCDU! MOOE ORDER STAJIDARD MOOE 

AP5t.,...., R DESIRED OOI'SIDE R DESIRED INSmE 
PERICEN'I'ER-APOCENTER PERICENTER - APOCEHTER 
RANCE IN TIME-RAD RANGE Ill TIME-RADit.6 

:;:X.AF~ NO CONIC' SOLl!rIOtf CONIC SOUTrICII 
TO CL05E TO EXISTS 
RECTILUP'...A.R 

\'960Nru; POO nm.liRATICll POO I?ffl'.GRATIClt IS 
HAS BEEN IKKIBITE:: PROCEED!Xi RIOUIARLY 
BY v'}6 

,musn - !RAHSFU A!9JU. KEAR T1WIS71:R ~u: ffOT 
360 DEGREES 11'!'.AR,360DECiRttS 



fIA(;',IQRD 9 

FLAG 
WORD !!! ~ ID RESET 

FI-'GWRD9 
-STA'ff: +9D 
(0105) 

15 SWTOVER SWffCHOVER HAS 00ClJRRED NO SWITCHOVER YET 

1• NOT !BED 

13 v82'l<FI-'G MOON VICOOTY EARTH VICIN1'l"t 

12 MAXDBF[I; MAX DB SELECTED MIN DB SELECTED 

11 V9"FLAG V94 ALLCMED DURII«i P23 ~ Jtl'Ol' ALLOWED 

9 10 SAVECFlG P23 DISPLU AND DATA P23 DISPLAY AND 
S'l'CI\ACE AFTER MARK IS DATA STORAGE BEFORE 
DONE MARI( IS DONE 

VIIFRFLAG AI.JJ.N R22 TO ACCEPT STOP ACCEPl'AHC! OF 
IW«iE DATA RANGE DA'l'A 

SOURCFlG SOORCE Of' INPUT DATA SOORCE OF IKPVT 
IS FRCJ,( VHF RADAR DATA IS FROM oP'l'ICS 

MARI( 

NOT ll3ED 

l12201U117 ca<!'t1l'E TOTAL CCMPU'l'E TOl'AL 
A.TTI'l'lmE ERRORS A'ITITUDE ERRORS 
WRT 1122 (v62) WRT "17 (v63) 

QUlTF1AG TERMDIATE AND EXIT car?Ill\JE 
YRC>! IlfflXiRA.TICl'f llf'I'EGRA.TIOO 

R31FLAG RJl Slu:cTED (v83) RJ4 SELECTED (v85 ) 

MmlFIAG Dl'l'EGRA.TE TO TDEC Il'ffiXiRA.TE TO THE 
THEN- PRESENT TIME 

MIDAVFlG nrm:;RATION ENTERED nm:GRATIOO liAS 
FR<>! ONE OF MIDTOA.V NOT DITfRED VIA 
P0RTAIS MIDTOAV 

Av»m>SW AVET(»DD CALLING NO A VE'I'(MID W IN'l'ECR 
FOR W. MATRIX Dff'.GR ALUM SET UP RN, Vft 
DClff WRITE OVER RN, FIPTIME 
Vii, PIPTD€ 



YL<CJ<J<DlO 

'"" ~ m ~ !!!! ~ 

10 FLAGWORD 10 
-STATE + 10 

10 15 NOT USED 

10 14 Dffl'Wi mm:; 1N PROt'ESS :nrrm rror m PROCESS 

10 13 NOT USED 

10 12 NOi' IJSED 

lO ll NOT USED 

10 10 NOT USED 

10 NO? US:ED 

10 NOT USED 

lO REIJl'l'fl.G IlfflX:R0<1rlllETO nmx:ROUrm, 
BE RES'l'ARTED Nor TO BE 

RESTARTED 
10 NOi' USED 

10 NOT USED 

10 NOT \.6ED 

10 ffOTlEED 

10 NOT LEED 

10 NOT USED 



FIAGWORDll 

'""' WORD !!! ~ ~ ~ 

ll ,_ 11 

-eTATE +ll 

ll l5 8)2.lFl DEL'I'Alf AT CS I TIM! DVTl LtSS THAll' MAX 
ORE EXCEEDS MAX 

ll 14 S)2.lY2 FIRST PASS Of' REITERATIOH OF 
NE,,"f(Jf .om:cRATION -ll l3 S)2.lF3A BIT l3 AND BIT 12 FUNCTION AB AN ORDERED 
PA.IR (13, 12) DmICATOO THE PCSSIBI.E O<::. 

ll l2 S)2.lF3B CURRENCE OF 2 NEWTOl'f ITERATIOl'fS FOtt S32.l 
IN TKE PROORA.M Df THE P'OLLCMDl:i ORDER : 
(O,l)(I.E. BIT l.3 RZSET, BIT l2 SET) • 
FlllST im,rQI' ITERA'l'lClft BEDJ:i DCIQ; 

t•Or FIRST PASS fY 2ND ?i'.EVl"CM" ITER . 
l,l • RDCA.DUlER OF 2ND B\ll'Clf ITER . 
1,0 • R!MA.DIDER OF 2ND KEWTClf ITER. 

ll ll-l ROT US!71 



BASIC OfC IJISTRIJC'fICIIS 

AOC IIISTJU: - BAKKO PM:! 
OP- cg:>E !!!!!.._ DESC'RJPTIClf LOCATIClfs IV. 

00.0000 TC 0 l'lWISFER CCJn'ROL TO A 22000 C-7 

00.0002 TC 2 TRAlfSFZR <Xln'ROL TO Q 2i.ooo c-8 

00,0003 TC l RELIIIT 26()oo C-10 

00.0004 TC 4 Ilfflllff 30000 C-ll 

00.0005 TC 5 TRANSFER COfl'l'ROL TO Z 32000 C- 12 

oo.0006 TC 6 EXmll) ii.ooo C· ll 

00.0007 TC 7 TRANSFER carrROL TO ZER) ]6000 C- 14 

00 .20000 TC E '1'1WfSFER CCffl'RCL TO GEKERA.L E 20000 c-16 

00 .2 TC F TRMSFER CONI'RCL TO ODiERAL r 20040 C-17 
00 . 4 OR 
oo., 

01 .0000 CCS 0 CCUl'T, CCJ<PARE, AHO SJa:P Clf A 22100 c-20 

01 .0002 ccs 2 COOMT, CCMPARE, AKO SUP Clf Q 2li11JO c-21 

01 .0006 ccs l can,r , CCMPAI£, AKO SKIP Qf ..... 26100 c-22 

01 .000li ccs 4 COURT, COll'ARE, A.MD SKIP ON 
l'IIA!II( JDlOO C- 23 

01 .005 ccs 5 COOln', CQ,(fARE, AND SICIP CJf Z 32100 C- 24 

01.0006 ccs 6 COJNT, CCJ,!PARE, A.'fD SKIP Qf ..... 3'100 c-26 

01.0007 CCS 7 canrr, CQitPA.tcE, A1'ID SKIP Qf 
ZERO 36100 C- 27 

01 .0 CCS E COOlfT, CCJ.IPARE , AKD SKIP <II' E 20100 c-28 

01.2; TCF TRANSFER camlOL TO PIXm 
01 . .. ; ..,,.OR\' 20140 C·JD 
01.6 

02.0000 DAS 0 PSlllXI TC TRAP 22200 C- 33 

02 .0002 OAS 2 DOOPU: ADD TO Q AND L 2'200 c-3' 

02.0003 OAS l IXlU' • ,g ADO TO EBAKK AKD Q 26200 C- 35 

02 .00()4 OAS 4 txXJB1E ADD TO nwnt ARD !2Al'Dt 30200 C- 37 

02 .0005 OAS 5 DOUB!.! ADD TO Z AND f1WCX 32200 c-JS 

02 .0006 DAS 6 DOOBIZ ADD TO Bl!A."flli: AND Z J4200 C- 39 



BAS I C Q,fC INSTRUCTIONS 
( CCli'l'.) 

AGC IliSTRUC• BANKO PAGE 
OP- COOE ~ DESCRIPTION LOCATIOOB REF . 

02 . 0007 DAS 7 DOUBU: ADD TO ZERO AND BBANX 36200 c - 4o 

02 . 0 DASE DOUBLE ADD TO E AND E- 1 20200 c - 41 

02.2000 LXCl! 0 EXCHANGE L AND A 22220 c - 43 

02.2002 LXCH 2 EXCHAl«:iE L AND Q 24220 c - 44 

02 . 2003 LXOI 3 EXCHANGE L AND EBANK 26220 c - 45 

02 . 200L. LXCH 4 EXCKA?«iE L AND Ji"B.ANK 30220 c - 47 

02 . 2005 LXCl! 5 EXCHANGE L AND Z '.)2220 c - 48 

02 . 0006 LXOI 6 EXCHANGE L MD BBANK 34220 c - 49 

02.0007 LXCl! 7 EXCHANGE L AND Z.ERO 36220 C- 50 

02 . 2 LXCH E EXCHANGE L AND E 20220 c - 41 

02.4000 INCR 0 INCREMENT A 2224o C- 53 

02 . 4002 INCR 2 IlfcmM:NT Q 2424o C- 54 

02 . 4oo3 IliCR 3 HAS NO PURPOSE 2624o C- 55 

02 . 4oo4 DfCR 4 HAS NO PURPOSE 3024o c - 56 

02 . 4oo5 IlfCR 5 INCREMENT Z 32240 C- 57 

02 . 4oo6 IliC!=I 6 INCREMENT BBANK 32240 c - 58 

02 . 4007 INCR 7 HAS NO PURPOSE 3624o c- 60 

02 , 4 INCR E INCRDmlfl' E 2024o c - 61 

02 , 6CXX) ADS 0 ADD TO STORAGE A 22260 c - 63 

02.6002 ADS 2 ADD TO m'ORAGE Q 2426o c - 64 

02 . 6o03 ADS 3 ADD TO STORAGE EBA1fK 2626o c-65 

02 . 6oo4 ADS 4 ADD TO STORAGE F'BANK 3026o c - 55 

02.6005 ADS 5 ADD TO STORA.GE Z 3226o c - 68 

02 . 6006 ADS 6 ADD TO STORAGE BBANK 34260 c - 69 

02 . 61:XYr ADS 7 HAS NO PURPOSE 36260 C- 70 

02.6 ADS E ADD TO STORAGE E 2026o C- 71 

03 . 0000 CA 0 NO OPERAl'I CM 22300 C- 73 

03 . 0002 CA 2 CLEAR AND ADD Q 24300 C- 74 



BASIC G!C Il1STRUCTIOtiS 

(CClNT.) 

AOC DfS'I'RUC- """'0 PAGE 

~ TIQI DESCRll'TIOR LOCATiate REF . 

03 . 0003 CA 3 CLEAR A.l'iD ADD EBARK 26300 C- 7 5 

03 . 004 CA 4 CLEAR AND ADD F'BANK 30300 c- 16 

03 . 005 CA 5 Cl.EA.R AND ADD BBANX 34300 C- 79 

03.007 CA 7 CLEAR AND ADD ZEHO 36300 c-&> 

3 .0 C> E CLF.AR ARD ADD E 20300 c-81 

03 .2; C> < CLEAR AND ADD f 203"() c-82 
03.li; 
03 . 6 

04.0000 CS 0 CLEAR AND SUBTRACT A 22400 c-84 

04.0002 CS 2 CLEAR ARD SUBTRAcr Q 24400 c - 85 

o4 ,CX>03 cs 3 CLEAR AND SUBTRACT EBANK 26400 c-86 

04 . 0004 cs 4 CIEAR ARD SUBTRACT FBANK 30400 c-87 

04 ,CX>05 cs 5 CLEAR AND SIJBTRA.CT Z 32400 c-88 

04 .0006 cs 6 CLEAR AND SUBTRACT Bl!AN!C 34400 C- 90 

04 . 0007 cs 7 CLEAR AND SUBTRACT ZERO 36400 C- 91 

04 .0 CSE CLEAR AND SUBTRA..CT E 20400 c- 92 

o4.2; CS F CLEAR AND SUBTRACT r 20440 C- 93 
Oli.l•; 
0!1.6 

05 ,0000 !IDX 0 nrnEX NEXT BASIC IRSTRIX.'TION 
WITH A 22500 C- 95 

05 . 0002 NDX 2 INDEX NEXT BASIC Df'STR\.lt'TIOO 
Wl'I'H z 2•500 c-96 

05 . 0003 !IDX 3 INDEX NEXT BASIC lNSTRUCTiaf 
Wl'I'HEBAJIK 26500 C-97 

05.00001- rmx 4 INDEX NEXT BASIC INSTRUCTION 
WITH FBANK 30500 c-99 

05 ,CX>05 rmx 5 INDEX ta:Xl' liASIC IHSTRUCTiotf 
WITH Z 32500 C-100 

05.0006 NDX 6 IJIDEX NEXT BASIC IRSTROCTIClf 
Wl'I'HBBAM< 34500 C- 101 

05 .0007 rmx 7 HAS 1'0 PURPOSE 36500 c -102 

05 .0017 ffDX 17 RESLNE 20510 C- 103 



BASIC Q-1('.: DfSTROC'l'Iats 
(ccirr.) 

AOC ntSTRI>::· BAIO< 0 PAGE 

~ ~ DESCRIPl'IQf LOCA'l'IClfS REF 

05.0 MDX! INDEX REX'1' BASIC INSTRUC'l'ICli 20500 c-J.04 
wrn!E 

05.2000 DSa{ 0 RETtJR!f FR()( FAKI Jllf 22520 c-106 

05.2002 DXCH 2 DOOBIB EXQWfl'JE Q AKD L 24520 C-107 

05 ,2003 DXCII 3 00.IBLE EXCKANCE EBAllK AllD Q 26520 C· l09 

05.2004 DXCII 4 DOJBU: ZXQl..\l(;E l'BAifK AND 
EBAlll( 30520 C·llO 

05 , 2005 DXCH 5 I>Cl.JBIE EXOW«:iE Z AHO fBANX 32520 C• lll 

05,2006 DXCH 6 DOJBU: EXCHANGE BBAfflC AND Z 34520 C- 112 

05.2007 DXCH 7 DOOBIE EXOWfGE ZERO ARD BlWfK 36520 C· l.13 

05 . 2 DXCH E DOOBLE EXCHANGE E AND E-1 20520 C- 115 

05.4000 TS 0 OVERF'LCM SKlP ON A 22540 C- ll7 

05 . 4002 TS 2 TRARSPER TO Sl'ORAGE Q 24540 c - 118 

05,4oo3 TS 3 1'JWISFER TO STORAGE EBAlUC 26540 C- 119 

05.4004 TS 4 'l'RANSFER TO STORA<a'.: FBA.lfX 30540 C-121 

05 , 4005 TS 5 TRANSFER TO STORAGE Z 32540 C- 122 

05 . 4006 TS 6 TRANSFER TO sroRAGE BBAKIC 34540 C- 123 

05,4007 TS 7 RESET A AND SKIP 0!'f OVERFLCW 36540 c- 124 

05.4 TSE TRANSFER TO STORA.GE E 20540 C- 125 

05.600:) XO! 0 HAS NO PURPOSE 22560 C· l.27 

06.6002 XCH 2 EXCHA!liE A A.MD Q 24560 c-i.."8 

05 . 6003 XCII 3 EXCllA.l'«Z A AHO E8A.NK 26560 C- 129 

05 ,6oo4 XCH 4 EXawr:.E A AHO PBAlOC 30560 C- 130 

05.6005 SCH 5 EXCHAl'fGE A AND Z 32560 C- 132 

05.6006 XO! 6 EX~ A AND Bl!.ANIC 34560 C- 133 

05 ,6oo7 XCH 7 &l{CKA.Na: A AllD ZERO 36560 C- 134 

05.6 XCII E KlCCKA.NCE A AND E 20560 C- 135 

06.0000 AD 0 ADDA.TOA 226oo C- 137 

06.0002 AD 2 ADD Q.TOA 24600 c-138 



BASIC CHC mmM:.'TIClfS 
~--:,---

AOC DISTR\JC· IWIX 0 PAC! 

~ !!Q!__ DESCRIPTIQI WCA?I\"a ~ 

o6.0003 AD 3 ADDEBl,,NKTOA 266oo C•l39 

o6 .0004 AD 4 ADD FBANK TO A 30600 c - 14o 

06.0006 AD 6 ADD BBANK TO A 34600 C-143 

o6.0007 AD 7 HAS NO PURPOSE 36600 c - 1411 

o6.0 ADE ADDETOA 20600 C-145 

06 . 2; AD F ADDFTOA 206,() C-146 
o6.4 ; 
o6.6 

07.0000 MSJ( 0 HAS NO PUHPOOE 22700 c-148 

07 .0002 MSK 2 MASlt A WI.TH Q 24700 c -149 

07 .0003 MSI< 3 MASK A WITH EBANK 26700 C-150 

07.0004 MSX '4 I-I.ASK A WI'ffi FBAJiK 30700 C- 151 

07 .0005 MSK 5 MASK A WITH Z 32700 C- 153 

07 .0006 MSK 6 MASII: A Wn'H B8AlfX 34700 c -154 

07 -0007 MSK 7 MASK A wmt ZERO 36700 C-155 

C'/.0 JiGK E MASIC A WITHE 20700 C-156 

.2; MSK F MASK A WITH F 2074c C-157 
07 . 4; 
07 .6 

10.0001 READ l READ L 23001 c - 159 

10 .0002 READ 2 READ Q 25001 c . 160 

10 .0003 READ 3 READ T2 27001 c -161 

10.oooll READ 4 READ Tl 31001 C•l.63 

10.0005 l!EAD 5 READ R::S QiA..'flEL 058 33001 C- 164 

10.0006 READ 6 READ ~ CHAl'flEL 06a 35001 c -165 

10.<XXYT READ 7 READ!'Di7.cwntEL 37001 c-167 

10.0 READ H RFAD CHAJ00:L H OIAllT l c-J.68 

10 .1001 WRITE l WRITE L 23011 C- 170 

10 .1002 WRITE 2 WRITE Q 25011 C- 171 

10 . 1003 WRITE 3 HAS NO PURPOOE 27011 c -112 



I 
BASI C CNC INSTRtx:"I'IOOS 

{ccirr . ) 

AGC IIISTRUC- BANK 0 PAGE 
OP-CCDE ~ DESCRIPTIOO LOCATIOI\J REF 

10.1004 
WRl'l'E ' 

HAS NO PURPC6E JlDll C-173 

l0.1007 WRITE 7 WRITE FEXT - QtANREL 37011 C-175 

10.1010 WRITE CHANNEL lil 21010 C-176 

10,1011 WRl'l'E CHANNEL 11 23010 C- 177 

10 ,1014 WRl'l'E CHANNELl• 31010 c- l.Bo 

lil . l WRITE CHAHMEI.S 15 'IHROIXiH 32 CHARr l c- lB2 

10,1033 WRl'l'E CHANNEL 33 21011 c-J.83 

10 .2001 RAND l LOOICAL AND OF L WlTH A 23021 c-185 

10 . 2002 RAIID 2 LOGICAL AND OF Q WITH A 25021 c- 186 

10 .2003 RAND 3 LOOICAL AND OF SCAIER 2 TO A 27021 C- 187 

10 .2004 RAND' LOOICAL AHD OF SCAIER l TO A 3lil21 c-.lll8 

l0 ,2005 RAND 5 READ AHO AND OF RCS awmEL 33021 C- 190 
058 

w .2006 RAND 6 READ AHD AND OF RCS CHANNEL 35021 C-191 

o6a 
w.2001 RAND 7 LCGICAL AND OF 7 TO A 37021 C-192 

lil.2 RAIID H LOGICAL AND OF awmEL H 
\<ITH A CHARr l C-193 

10 . 3001 WAND l ARD AND WRITE L 23031 C-195 

10.,3002 WARD 2 AND AND WRITE Q 25031 c-196 

10. 3003 WAND 3 AND SCA.LtR 2 TO A 27031 C- 197 

10 . 30()4 WAJID' AHD SCAIER l TO A 31031 C-198 

10.?JXJ'l WAND 7 ARD ARD WRITE FEXT- CHA.NNEL 37031 c-200 

W.3 WAND ~IS 11a Tl!Rru:H l"a AND CHARr l C- 201 

w.3 WAND CHMNEIB 158 THROJGH 32e CHARr l C- 203 

10 . 4001 Ra< l LOOICAL OR CF A WITH L 23()1,1 C- 205 

10.4002 ROR 2 LOOICAL OR OF A Wl'l'H Q 250'1 c-206 

lil . '003 ""'3 LOGICAL OR OF A AND SCAIER 2 27041 C- 207 

10 . ~ ROR' LOOICAL OR OF A AND SCAIER 1 31041 c-208 



BASIC OC !ICS'l'RUCTIO!G 
(CONT.) 

AOC n,snru:,. BANK 0 PAGE 

~ Y.QL_ DESCR.IPrION LOCATIONS J!g_ 

10.11005 ROR 5 LOGICAL OR o r A AlQ) RCS 
CHANNEL 058 33041 C- 210 

l0. 4oo6 ROR 6 LOGICAL OR OF A A.'ID RCS 

Cl!AM<EL 06a 350'1 C- 211 

10.11007 ROR 7 LOGICAL OJI OF A AND FEXT-
CHAM& 37()1.1 c - 212 

10, 4 ROR H LOGICAL OR OF A AND 
CHANNEL H CHART l C- 213 

10. 5001 l<lR l OR AND 'wRI'l'E L 23050 C- 215 

10 , 5002 WOR 2 OR AND WRITE Q 25051 C- 216 

10.5003 WOR 3 ORSCAIER2 27051 C- 217 

10 . 5()()1, WOR 4 OR SCALER l 31<>,;1 C- 218 

10.5007 WOii 7 OFI AND WRITE FEX'l'-
CHANNEL 37051 C- 220 

10.5 WOii CHANNEUl 10s THROOOH 145 

AND 3)e CHART l c-221 

10 , 5 WOR CHANNELS 158 TlltOUGH 325 CHART l C- 223 

10.6001 RXOR l FIE.AD AND EXCLUSIVE OR 
or L 23061 C-225 

10. 6oo2 RXOR 2 READ AND EXCLUSIVE OR Q 25061 C- 226 

10. 6003 RXOR 3 READ Ar1"1 EXCLUSIVE Cl!: OF 
SCALER 2 27o6l C- 227 

10. 6ool. RXOR 4 READ AND EXCLUSIVE OR or 
SCALER l 31061 C- 228 

10 .6005 RXOR 5 READ AND EXCLUSIVE OR or RCS 

CHANNEL °'a 33o61 C- 230 

l0. 6oe:6 RXOR 6 READ AND EXCUJBIVE OR 01' RCS 

CHANNEL 06a 35061 C- 231 

l0. 6oo7 RXOR 7 READ AND EXCLUSIVE OR or 
FEXT-ClWINIL 37061 C- 232 

10. 6 RXOR H READ AND EXCLUSIVE OR OF 
CHANNEL H CHART l C- 233 



BASIC CHC DISTRUC'l'IOOS 
(CDNT .) 

ACC IIISTRIX:· BAllK 0 PAGE 

~ !!!!!!...._ D&SCRIPl'Iotf LOCATIO!IA REF. 

10.7 EDRIJPT DffllR DffERRIJPI' LEVEL O AT 
'fflE Cl" COJE Df A CHART l C- 235 

ll.0000 DV 0 DIVIDE A,L BY Q 23100 C- 237 

ll,0002 DV 2 DIVIDE A,L BY Q 25100 c-241 

1.1.0003 DV 3 BESULTS DJ A KALT 27100 c- 244 

ll.0004 DV b RESULTS Df A KALT 31100 C- 245 

ll.,0005 DV 5 RESULTS DI A HALT 33100 c - 246 

ll.0006 DV 6 RESUUl'S Df A HALT 35100 C- 247 

ll,0007 DV 7 DIVIDE BY ZERO 37100 C- 248 

ll.O DV 8 DIVIDE A,L BY E 21100 C-252 

ll.2; !IZl' F BRAJIQI 0ft' ZERO TO PIXED 21140 C- 265 
ll.l+; 
ll .6 

12.0000 HSU 0 H<DJIAR SUBTRACT A 23200 c - 267 

12.0002 HSU 2 MCl>UIAR SUBTRACT Q 25200 c - 268 

12.0003 MSU 3 RESULTS Df A HALl' 27200 c-269 

12.0004 MSU 4 RESULTS Il'f A HALT 31200 C- 270 

12. 0005 ><!U 5 RESULTS IN A HALT 33200 C- 271 

12. 0006 HSU 6 RESUl4'5 Di A HA.LT 35200 C--272 

12.0007 MSU 7 MCDJLAR SUBTRACT ZERO 37200 C- 271+ 

12.0 HSU E M<DULAR SUBTRACT E 21200 C-27 5 

12. 2000 QXCH 0 EXCHANGE Q AND A 23220 C·277 

12. 2002 Q)(CI! 2 HAS MOPURPOOE 25220 C- 278 

12,2003 Q)(a< 3 EXCWl:Z A AND EBANJC 27220 C- 279 

12.2004 QXCH4 EXOWIGE Q AND FBANlt 31220 c--28o 

12.2005 Q)(CH 5 EXOWIGE Q AND Z 33220 c- 261 

12.2006 QXCH 6 EXCHAJ«ZQAND BBAKX 35220 C- 283 

12. 2007 Q)(CI! 7 CI&.RS THE Q- REGISTER 37220 C- 284 

12. 2 ZXCI! B EXCHANGE Q A.HD E 21200 c- 265 



BASI C CMC INSTRUCI'IQfS 
(com, .) 

AJ;C INSTRUC- BAM( 0 PAGE 
OP-CCl)E ~ DESCRlP'l'IQf LIX:ATIClfe !l!iE.,. 

l2 .2(()3 Q)(Cll 3 EXCHANGE Q AND eANK 2'/22-0 C-'279 

12.2004 Q)(QI 4 EXOIANGE Q AND "BAMX 3l220 c-2!!0 

12.2005 Q)(CH 5 EXCllAMiE Q AND Z 33220 c-281 

12.2006 Q)(CI! 6 EX~E Q AND BBANK 35220 c -283 

12 . 2007 Q)(CH 7 Cu:A..m THE Q- REGIS'l'ER 37"2> c - 284 

12 . 2 Q)(CH E EXC!W«:it Q AND E 2l220 c - 285 

12 . 4000 • .., 0 AtKlME!ITA 23240 c-287 

12,4002 
'"' 2 

AtKlME!IT Q 25240 c-288 

12.4003 
'"' 3 

HAS lfO PURPOSE 2'(240 c-269 

12 . 4004 • .., 4 HAS NO PURPOSE 31240 C- 290 

l2 . 4o05 • .., 5 HAS NO PURPOSE 33240 C-291 

l2 . 4oo6 • .., 6 AtKlME!IT BBAlllC 35240 c-293 

l2 . 4oo7 =1 HAS NO PURPOSE 37240 c-294 

l2.4 A\,; E AtKlME!IT E 21240 c - 295 

l2 .6ooo DIM 0 DIMil!ISH A 23260 c-m 
12.6002 DlM 2 DIMINISH Q 25260 c- 296 

12 .6003 DIM 3 HNl NO PURPOSE 2'/260 C- 299 

12.6004 DIM 4 HAS NO PURPOSE 31260 C- 300 

12 .6005 DlM 5 HAS NO PURPOSE 33260 C- 302 

l2 .6oo6 Dm 6 DOOSH BBAlfC 35260 C- 303 

12. 6007 DIM 7 KP.S NO PURPOSE 37260 c - 304 

l2.6 DIME DIMIHlSH E 21260 C- 305 

13.0000 DCA 0 RESUill'S IN A HALT 23300 C- 307 

13.0002 DCA 2 DalBIZ C1F.A.R ARD ADD Q AJID L 25300 c - 308 

13,0003 llCA 3 DO.JBIZ ClEAR AXD ADD EB.An 
AND Q 2'/300 C- 3)0 

13.0004 DCA 4 DOOBIE ClEAR AllD ADD FSANK. 
AHl)"""1( 31300 C-3ll 

13, 0005 DCA 5 I>O.IBIE cu:A.R AID ADD Z ARD 
FBANl( 33300 C- 312 



BASIC ate INSTIM:TICfiS 
(CCIIT.) 

"'° INSTRUC- BAM< 0 PAGE 
OP-COOE TICI< DESCRIPTIQf L0CATI% REF. 

13.0006 DCA 6 DOUBU: Cl&R ARD ADD BBAHK 
AND Z 35300 c-313 

13.0007 DCA 7 DOUBIE CI&\R AND ADD ZEHO 
AND BBAlO( 37300 C-314 

13,0 DCA E OOJBU: CLEA.R AND ADD E Alm 
E- 1 21300 C-316 

13.2; DCA F DOllUZ C1EAR A1'ID ADD F AKI> 2134o C- 317 
13.li; F- 1 
13.6 

14.0000 DCS 0 REStn.TS IN A JW..l' 234o0 C- 319 

14 .0002 OCS 2 DOUBU: CLEAR AND SUBTRACT 
Q AND L 25400 C-32C 

14.0003 ocs 3 DOOBU: ClEAR AND SUBTRACT 
EBAllK ABO Q 274oO c- 321 

14.0004 ocs 4 OOUBIZ C1ZAR AllD SUBTRA.C'l' 
FBAlll( Al<!) EBAlll( 314oO C- 323 

14.0005 DCS 5 DOUBIE CIUR Affl> SUBTRACT 
z Al<!) FBAlll( 334o0 C- 324 

14.0006 OC8 6 DOUBIB CIBAR AND SUBTRACT 
BBAlO( ARD Z 35400 C-325 

14.0007 DCS 7 DOOBLE ClEAR Alm SUBTRACT 
ZERO AND BBAHIC 374o0 c-326 

14.o OC8 E DCXJBLE CU!AR A!ID SUBTRACT E 
AMO E-1 214o0 c-328 

14.2; OCS F DOOBU: CIEAR ARD SUBTRACT F 
14 .4; Alm F-1 2144o C- 329 
14.6 

15.0000 IHDEX 0 IHDEX NEXT EXTRA CODE WITH A 23500 C-331 

15.0002 INDEX 2 ( INDEX m::JCr EXTRA CODE WI.TH Q) 25500 C- 332 

15.0003 IHDEX 3 INDEX REX'1' EX'l'IIA cmE WITH 
EBANX 27500 c-333 

15 .004 DIOEX 4 DmEX NEXT EXTRA CODE WITH 
FBANX 31500 C- 335 

15.005 INDEX 5 INDEX HEXT ttTRA COOE WITH Z 33500 c-336 



BASIC QC IKSTROC"'l'IOlCS 
(ca,r.) 

AGC -- !AIIIO PAGE 
<P-cal! ~ DESCHIPTI a, LOCATIO!f B '""· 
15 .0006 IffllEX 6 IRDEX NEXl' EX!'M CCl>E Wll'H ..... 35500 C- 337 

15.0007 INDEX 7 INDEX HOO' EXTAA C(l)E WITH 37500 C-338 
ZEi,) 

15.0 INDEX E nmsx NEXT EXTAA CODE WITH E 20500 C- 339 

15 ,2; 
15 ,4; 

INDEX F IHDEX NEXT EXTAA CODE WITH r 21540 C-340 

15.6 

16.0000 SU 0 SUBTRACT A 23600 c - 342 

16.0002 SU 2 SUBTRACT Q 25600 C- 343 

16.0003 SU 3 Sll!tRACT EBANX 27600 C- 344 

16.0004 SU 4 SUB"l"RACT ...... 31600 c-345 

16.0005 SU 5 S\Bl'AACTZ 33600 c-346 

16.0006 SU 6 SUBTP.AC'l' BBANX 35600 c - 348 

16.0007 SU 7 SUBTRACT ZERO 37600 c-349 

16.0 SUE SUBTRACT E 21600 c ~350 

16.2; Bl><FF BRANCH Clf ZERO OR KDnJS TO 
16 . 4; FDCED 21640 C- 352 
16.6 

17.0000 
"" 0 

MULTIPLY BY A 23700 C-354 

17 .0002 MP 2 MULTIPLY BY Q 25700 C- 355 

17.0003 MP 3 RESULTS D A HALT 27700 C-358 

17.0004 MP k RESULTS D A HA.Ll' 31700 C-359 

17 ,0005 MP 5 RESULTS 1B A HALT 33700 c -361 

17 .0006 MP 6 RESUm'S D A HALT 35700 c-362 

17 .0007 MP 7 CI.EAR A AID L 37700 c- 363 

17.0 MP E MUia'IPLY BY E 21700 c -364 

17.2; MP F MUU'IPLY BY F 21740 c-367 
17.4; 
17 .6 



BASIC OC DCS'l'ROCTION 

OP OODE 

CIIANIIEL READ WRIT!l RAND WAllD Rctl WCI! RXOR RUPr 
lltt!llER (10 ,0) (10 .1) (10,2) (10 ,3) (10 .•) (10,5) (10 .6) (10,7) 

1 23001 23011 23021 23031 23041 23051 23061 23071 

2 25001 250ll 2~1 25031 25°"1 25051 25061 25071 

3 27001 27011 27021 27031 27041 27051 27061 27071 

' 31001 310ll 31021 31031 310b1 31051 31061 31071 

5 33001 330ll 33021 33031 33o1+1 33051 33061 33071 

6 35001 350ll 35021 35031 35041 35051 35061 35071 

7 37001 370ll 37021 37031 37°"1 37051 37061 37071 

10 21000 21010 21020 21030 21040 21050 21060 21070 

ll 23000 23010 23020 23030 23040 23050 23060 23070 

l2 25000 25010 25020 25030 25°"0 25050 25060 25070 

13 27000 27010 27020 27030 27040 27050 27060 27070 

" 31000 31010 31020 31030 31040 31050 31060 31070 

15 33000 33010 33020 33030 33040 33050 33060 33070 

16 35000 35010 35020 35030 35olio 35050 35060 35070 

17 37000 37010 37020 37030 37040 37050 37060 37070 

0 ,20,UP 21001 210ll 2100.l 21031 21041 ' 21051 21061 21071 

CHART l 



SPECIAL ISCM: DAP IT INS'll!UCTIONS 

~ 

CCMPLD£lfl' STORE 
SPECIAL ~ DID£X 
SF!:CW. ADD 
SPECIAL STORE 
J1JMP nm:RFRETM 
TRANSFER INDEX 
DOUBLE- CARRY- PftOPAGA'l'B 
SPECIAL SHIFT LEFT 
COMPLEMENT "A" BY ONES 

MNEM)l'fIC 

CST 
SIN 
BAD 
SST 
JIN 
TRX 
DCP 
SSL 
CAO 

IS04C I?m:RRUP'I' 

TRAP AND • INT , 

~ OCP OR CLOCK LINE 

20,21 27050 LOO 
22 ,23 27051 LOl 
21i , 25 27052 L02 
26,27 27053 L03 
30,31 20 MSEC , L04 
32,33 2'1054 L05 
34,35 27055 L06 
36 ,37 Tl rm 
40,41 T4 LlO 
42,43 TJ Lll 
t.4,45 T5 Ll2 
46 ,47 T6 Ll3 
50 , 51 50 MSEC . Ll4 
52 , 53 27056 Ll5 

(Tl,T3 ,Tb,T5 CLOCra AT 10 !EEC, RAT!) 
(T6 CL0C1( Ar 625 MSEC. R.m) 

IIIC!I. 
!f!£.,_ 

54025 
5"027 
54026 
54030 
54031 

~ 

14 
26 
33 
37 
76 

51030 
51032 
51034 
51036 

DESCRIPl'ION 

STORE PCN. 
HAMIi COH?R . RUP'l'S 
UPRUPT 
RADARUPT 
00\fflRUPT 
l<ZT2RUPr 
KEYRlll'Tl 

T4RUPT 
TJRUPT 
T5RUPT 
T6RUPT 

CMS K>DE CHANGE 

IN'l'ERRUPl'S ARE cz«ERAl'ED WHEN THE RESPECTIVE REGIS'I!:R OVER71D,1S . 

ASSOCIATED WITH ISCX: "JIN" INS'll!UCTION ARE THE FOLLOW'ING SPECIAL 
OCP CODES: 

OCP ]400II - SETS n£ SDIJLAl'llD "EXl'END" PI.lP- n.DP. 

OCP lOOOX - SETS THE SDIJI.Aln "FEXT" FLIP- PLOPS . 
("X" RAllCZS n<OM O THRIJ 4) 



CX: IK>IES 30 - CHANNEL 30 CORRELA'I'ION 

IKlllES 30 CHANNEL 30 ( INVERTED LOGIC ) 

BIT DmCRIPI'ION BIT DESCRIPl'ION 

l PIPA FAIL INHIBIT (ISS WARNING) 
2 ruRN• Ol'f DELAY SEQUENCE FAIL 
3 ICDU PAIL IIOUBIT • DIJ FAIL IMHIBIT 
5 PIPA PAIL IHKIBIT (RtOG. CAtlrIOlf) 
6 Dru BEING DfITIALlZED 
7 PmsT TURN..oN SAMPU: 
a SECOND 'nJRN- ON SAMPLE 

9 DIU OFSRA'.i'ING 9 ,,., 0-

10 ~ 

ll DIJ CACZ ll IMU CAGE 

12 ICDUFill 12 ICOO l"AIL 

13 !Kl FAIL 13 IMU PAIL 

1" ISS Tlll!i ON REQUEST 1, ISS TlllN ON REQUEST 

15 ISS TEMP IN LIMITS 15 ISS TEMP IN LIMITS 

ClC OODES 33 • CHAMNEL 32 & 33 CORRElATION 

OODES 33 C1!ANNEl.'l 32 & 33 (INVERTED WGIC) 

BIT D&sCRIPrION BIT CHAN DESCRIPrION 

l UMP 'l'EST Ilf' PROC2l:ESS 

5 IMJ IN ZEROING ROUTINE 

6 ~ 
ll UPLINK '100 PAST u 33 UPLINK TOO PAST 

12 DOWNLINK '100 FAST 12 33 DCW!ILINK TOO FAST 

13 PIPA FAIL 13 33 PIPA PAIL 

1• --- 1• 32 PROCE!D KEY HmSSED 

CIC OPn«>DES - CHANNEL 30 CORRELATION 

0PM>DES CHANNEL 30 (INVERTED I.OOIC) 

BIT or.scRIPl'ION BIT DBSCRIPl'ION 

l END'LOPT TASK WORKING 
2 OCDU PAIL INHIBIT 
3 ZERO OPTICS PROCESSING 

• ziiioomcs 
5 OC CON'fflOL 

7 OCDU FAIL 7 OCOO FAIL 
a COARSE ALIGN PROCESSI NG 
9 CA SDfCB LAST F'S'l'ART 

10 OPl' ZEJIOED SINCE LAST F ' BTART 

CIC 0Pl'KlDF.S - CHANNEL 33 cautELATION 

0 PrMlDES CHANNEL 33 (INVERTED I.OGIC) 

BIT DESCRIPl' ION BIT DESC11:IPl'ION 

• ZERO OPrICS • ZERO OPl'ICS 

5 ~ 5 CX: CO?fl'ROL 



OCP 
OODE 

00076 
00346 
00347 
01010 
OlOll 
01012 
01013 
01011i 
01015 
01022 
01023 
01024 
01025 
02301 
02302 
02310 
02317 
02J,oo 
o6000 
o6o4o 
o604l 
"6042 
o6043 
"604" 
"6045 
06050 

06051 
07061 
07062 
10000 THRU 
10003 
loooli THRU 
10007 
20000 
20001 
20200 
20201 
20400 
20l.ol 
26160 
26161 
26162 
26163 
30000 
)0001 
3J,ooo 
Jl,ool 
Jl,oo4 

SKS 
CQlE 

lOOOl 

10002 

lll004 

1001.0 

ISCMC OCP OODES & SltS COOES 

F\IICTI<li 

ENABLE PARALIEL CHANNEL FOR DMA 
ENABIE WFB 4 FOR CHAR . f!/O'EID OIJI'Pl!I' 
ENABLE WFB 4 FOR CHAR . /WORD INPl1l' 
REQUEST RUN/STORE OR RUN TO FREEZE DrIERRUPl' 
REQlEST HAND COlfl'ROI.IER nm:RRUPT 
REQt.EST UP- TEIDIITRY INTERRUPl' 
REQUEST MDAJI OO'ERRUPT ~~=~::~= 
REQl.EST T4 ClOCl INTERRUPT 
Rl!:QUEST T3 CLOCK Ilf1'ERRUPI' 
REQUEST T5 CLOCK mrERRUPI' 
REQUEST T6 CLOCK INTERRUPT 
ENA.BIZ PRllfI'ER BUFFER FOR WORD M:l>E 
PRllfT ORE LINE ON PRDm:R 
EJECT ONE PAGE ON PRI?f'l'ER 
ADVANCE ONE LIRE Oft PRIN'l'ER 
STARI' CARD READER MorIO!f (HOLIERITH) 
ENABIE DMA 
DtABIE ClOCl MASK 
S'tA.Rr T6 CIDCK. IF ENABIED 
STOP T6 CLOCK 
nn-tnIT ALL LEVEL Ll3 nm:AAUPTS (Am> BELCM) 
REMOVE THE ABOVE DfHIBIT 
ENABLE THE DSD' otrrPl1I' OWffiEL 
STA.Rl' THE 3200 CPS READABU: IIUVJ' COUITER 
IJID EH.ABU: ITS CHANNEL 
STOP SAME ARD DIScamECT ITS CHAJfflEL 
T1JRl'f ON DSKY "CQ,[p\J'ff;R AC'lTIITY'" LAMP 
TURR OFF DSJCY "cc»t.n'ER ACTMTY" IA.MP 
FEXT-cHARM!L BITS A.RE KORMAL F-MDIORY 
ADDRESSES 
FEXT-CHANNEL BITS OPEN SUPER BANKS 

START READ MOTICl'I' Qi MTlT 1 AND 3 
STARI' READ MOTIOl'I' (If KlU 2 AND Ii 
STA.RI' WRITE MOTI<Jf CR MI'U 1 ARD ~ 
S'lARl' WRITE MO'l'IClf Clf M'nJ 2 AND Ii 
WRI'If: EOF ON M'l'U 1 ARD 3 
WRITE EOF Clf MTU 2 ARD Ii 
SEIEC'T ™U 1 
DESEIECT ™U l 
SELECT TMU 2 
DESEIECT TMU 2 
BACKSPACE 1 RECORD 00 MI'U 1 ARD 3 
BACKSPACE 1 RECORD Off MI'U 2 ABD 4 
INHIBIT IKDIRECT ADDRESSDIG - CF'EN UPPER BANK 
ENABLE DfDIREC'l' ADDRESSIJl:i - CLOSE UPPER BAN!i: 
S£1' 'fflE EX'l'EMD FLIP- FI.OP 

SKIP IF 

A- REGISTER BIT 9 ! BIT 10 
(S1M\JIMED AJ;C OVERl'LC>I) 

A-REGISTER BIT 9 • BIT 10 
(SIMULU'ED AGC RO- 01/ERFLCW) 

A- REGISTER BIT 2 • 0 
(SIMULA.Tm AGC POSlTIVE ffll,{BER) 

A- REGIS'It:R BIT 2 • 1 
(SIMUIATED AOC ?m;ATIVE llt.MBER ) 



~ 

RUii 

STORE 

STEP- AHEAD 

TAPE RESET 

WRITE RESET 

TAPE Fa3ITION 

ISClC rowER ON 

ISOC STANDBY 

RESTART 

DATA RECORD 

REAL-TIME PRINT 

ISOC MJDINO DISCRE'll.:5 

REAL- TIME PRINT FETCH TABLE 

R£AL- Tna: HUlff RETURN BUFFER 

DSKJ GATING 

!SOC TU( TABLE BASE 

PROCEDURE: 

CIC CHANHEL AND COUifl'ER MAL1UNCTION 

"N" - NUMBER OP MALFUNCTION DISPLAY 
"GC" - SYSTEM SELECT CODE FOR CK; 

N•l - AYY 

B•O - CliAN?mL 
B • l - COllNTER 

xx • NUMBER or "B" Ill OCTAL 

A • Ii - FAIL TO ZERO 
A • 5 - FAIL TO ONE 
A • 6 - TOOGLE 
A•7 - ORE5tl)'l'TOAOME 

TY • BIT NUMBER Ilf OCTAL 
YY • 00 - ALL BITS ZERO 

CORE LOC 

6oooo 

60001 

6ooo2 

600C6 

6oOO'/ 

6oo10 

Goon 

6ool2 

6oo20 

6oo21 

6oo22 

6oo25 

60027 

6ooJ0 

6oo31 

60061 

6o4o6 



04C COONTER Ili'l'ERRUPTS 

CMC NAME REMARKS 
MEMORY 
LOCATION 
(COUNTER) 

(TIME COUN'plRS ) 

0024 TIME 2 STORES MOST SIG!IITICANT TIME WORD. 
INCREMENTS EACH 163 .84 SEC . 
OVERFLOWS EACH 31D , lH, 3SM, 14 . 56 S. 

0025 TIME l STORES LEAST SIGNIFICANT TIME WORD . 
INCREMENTS EACH 0 . 01 SEC . 
OVERFLOWS EACH 163.R4 SEC. 

0026 TIME 3 TIME COONTER FOR PROGRAM WAITLIST. 
INCREMENTED EACH 10 MS . 

OO'a TIME 4 TIME COUNTER FOR T4 RUPT. 
INCREMENTED EACH 10 MS. 

0030 TIME 5 TIME COUNTER FOR THRUST VECTOR 
CONTROL. 

INCREMENTED EACH 10 MS . 

0031 TIME 6 TIME COUNTER FOR REACTION CONTROL. 
DECREMENTED EACH 0 . 625 MS . 

(IIIPUT COUNTERS) 

0032 ICDU X COUNTS ! 68 PULSES FROM X INERTIAL 
CDU. 

(39. 55 ARC SEC/COONT) 

0033 ICDU Y COONTS ! 68 PULSES FROM Y INERTIAL 
CDU. 

(39. 55 ARC SEC/COONT) 

0034 ICDU Z COUNTS ! l:, 8 PUUlES FROM Z INERTIAL 
CDU. 

(39.55 ARC SEc/cOONT) 

0035 OCDU T COONTS ! 68 PULSES FROM OPTICS 
TRUNIIIO?: CDU . 

(9 .89 ARC SEC/COUNT) 

00)6 OCDU S COUNTS ! 68 PULSES FROM OPTICS 
SHAFT CDU . 

(39.55 ARC SEC/COUNT) 

0037 PIPA X COUNTS ! 6 V PULSES FROM X PIPA. 
(5.85 04/SEC/COUNT (CM ONLY)) 



CMC 
MEMORY 
LOCATION 

0040 

0041 

0042 

0043 

0044 

0045 

0046 

NAME 

PIPA Y 

PIPA Z 

BMAG X 

BMAG Y 

BMAG Z 

INLINK 

RNRAD 

REMARKS 

COUNTS :! Cl V PULSES FROM Y PIPA . 
(5 .85 CM/SEC/COUNT (CM ONLY)) . 

COUN'I'S ~ D,, V PUI.SES FROM Z PIPA . 
(5 .85 CM/SEC/Crum (CM ONLY)) 

COUNTS ~ D. 0 PULSES FROM THE X BMAG. 
(36o ARC SEC/COUNT) 

COUNTS ~ b. g PULSES FROM THE Y BM.AG . 
(36o ARC SEC/COUNT) 

COUNTS :! .6. Q PULSES FROM 'IHE Z BMAG . 
(36o ARC SEC/COHNT) 

COOVERT$ SERIAL UPLINK DATA INTO 
PARALLEL INFORMATION 

l BIT :::: .01 NM 

____________ ____ ___________ _ {OUTPUT_ COUNTERS)_ ____________________ __ ___ _ 

0047 GYRO D CONTROL PULSES BURSTS WHICH DRIVE 
THE GYROS . 

(0.625 ARC SEC/COUNT) 

0050 X CDU D CONTROIS PULSE BURSTS WHICH DRIVE 
THE X CDU 

(158.2 ARC SEC/Crum) 

0051 Y CDU D CONTROLS PULSE BURSTS WHICH DRIVE 
THE Y CDU. 

(158 . 2 ARC SEC/COUNT) 

0052 Z CDU D CONTROLS PULSE BURSTS WHICH DRIVE 
THE Z CDU . 

(158 . 2 ARC SEC/COUNT) 

0053 TRUN CONTROLS PULSE BURSTS WHICH DRIVE 
THE OPTICS TRUNNION CDU, 

(39 . 55 ARC SEC/COIJNT) 
OR SPS ENG . YAW GIMBAL 
(85 . 2 ARC SEC/COUNT) 

0054 SHAFT CONTROLS PULSE BURST WHICH DRIVE 
CDU D THE OPTI CS SHAFT CDU, 

(158 . 2 ARC SEC/COUNT) 
OR SPS ENG . PITCH GIMBAL . 
(85 . 2 ARC SEC/COUNT) 

NOTE: THESE ARE ARRAJ«}ED IN ORDER OF PRI OR I TY . 



DAPDATA COOES 

~ 

DAPDATR 1 IS PACKED WITH 5 OCTAL DIGITS Of' INFO-TIOO AS FOLLOWS: 

BITS 

CONFIG : CONFIGURATION 
0 - NO DAP OR ENTRY DAP 
1- CSM 
2 - C5M/Il'. 
3 - CSM/SIVB 

12- 1G 

6 - CSM/Il'. ASCENT STAGE 001.Y 

XTAC: X-TRANSLATIO!I USING '!(IADS AC 
0 - NO AC 
1-USEAC 

XTBD: X-TRANSLATION USING QUADS BD 
0 - NOBD 
1 - USE BD 

DB: DEADBAND 
0 - ! 0.5 DEGREES 
1 - ! 5 . 0 DEGREES 

9-7 
XTBD 

RATE : RESPONSE TO RHC, Al1l'CX-1ATIC MANEtNERS 
0 - 0 . 05 DEGREE/SECOOD 
1 - 0 . 2 DEGREE/SECOOD 
2 - 0.5 DEGREE/SECOND 
3 - 2.0 DEGREES/SECOND 

~ 

6-4 3-1 
DB RATE 

DAPDATR 2 IS PACKED WITH 5 OCTAL DIGITS OF IIIFORl'.ATIOO AS FOLLOWS: 

BITS 15-13 
I AC- ROLL 

AC-ROLL: ROLL JET SEIECTIOO 
0 - USE BD ROLL 
1 - USE AC ROLL 

A,B, C, D QUAD FAIIED 
0 - QUAD FAILED 
1-QUADOK 

6-4 3-1 
QUAD C QUAD DI 



~ 

'EC'.ADR convereion Table Srl tcbed E Memory 

14XX l5XX 16XX 17XX 

EO ooxx 0lXX 02XX 03XX 
El o4xx 05XX o6XX r:rrxx 
E2 lOXX llXX l2XX l3XX 
E3 14XX 15XX 16xx 17XX 
E4 20XX 21XX 22XX 23lCC 
E5 24XX 25XX 26xx 27XX 
E6 30XX 31XX 32XX 33XX 
E7 34xx 35XX 36xx 37XX 

CADR COnveraion Table cc:cmon Fixed Memor:v 

2XJOC 3)()(J( 2XJOC 3)()(J( 

00 00)()(J( 0l)()(J( 20 4o)()(J( 4l)()(J( 
01 02XJOC 03)()(J( 21 42)()(J( 43)()(J( 
02 o4)()(J( 05)()(J( 22 44)()(J( 45)()(J( 
03 o6)()(J( = 23 46)()(J( 47XXX 
04 10)()(J( ll)()(J( 24 50)()(l( 5l)()(J( 
05 l2XJOC = 25 52XJOC 53)()(J( 
o6 14)()(J( 15)()(J( 26 54)()(J( 55)()(J( 
07 16)()(J( 17XXX 27 56)()(J( 57XXX 
10 20)()(J( 2l)()(J( 30 6o)()(J( 6l)()(J( 
11 22)()(J( 23)()(J( 31 92XJOC 63)()(J( 
12 24)()(J( 25)()(J( 32 64)()(J( 65)()(J( 
13. . '26)()(J( = 33 66)()(J( 67XXX 
14 30)()(J( 3l)()(J( 34 70)()(J( 7l)()(J( 
15 32)()(J( 33)()(J( 35 72XJOC 73)()(J( 
16 34)()(J( 35)()(J( 36 74)()(J( 75)()(J( 
17 36)()(J( 37)()(J( 37 76)()(J( 77XXX 

Note: X1 s represent an:y octal digits and remain unchanged in the conversion. 

Memory Reference• 

UNSWITCHED E 
Bank 0 C ( S} • 0000-0377 
Banlt 1 c(sl • 0400-rrm 
Bank 2 c(s • 1000-1377 

SWITCllED E 
Banlte 0-7 c(s") • 1400-1m C(EBAIIK} • 0-7 

FIXEO F 
Banlt 02 c(sl • 4ooo-5m 
Banlt 03 C(S • 6000-7777 

c<MION F 
Bank• 00-27 C(Sl • 2000-)ffi C(l'BANK) • 00- 27 
Bank• 30-37 C(S • 2000-)ffi C(FBANK} • 30- 37 

c(rncr} • oxx 
Banlt1 40-43 c(s} • 2000-3ffi C(l'BAIO<} • 30-33 

C(FEXT} • 100 
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