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This CRT Reference Summary is for informa-
tion only. It provides all CRT displays
documented in the Level C Functional Sub-
system Software Requirements Display and
Controls Specification, STS 83-0020A
dated May 15, 1984. It also reflects the in-
corporation of approved CRs listed in the
May 1985 CR Implementation Baselines.
For detail information reference the above
document. For information pertaining to
distribution, contact P. Coleman or
C. Thomas, (213) 922-5527.

DISPLAY LOCATION

To aid in locating a display, two tables of
contents are provided. Table A lists displays
in alphabetical order. Table B lists the
displays according to subsystems and in
descending order of hierarchy OPS, SPEC
and DISP. In addition, three IPL-related
displays are listed separately under “Special
Displays,” and six HUD displays are listed
under “Head Up Displays.”




Table of Contents — A

ALPHABETICAL
L GNC | SM|pL
Display PFS|BFS|01234689(024(49] Page
ACTUATOR CONTROL X X 250
ANTENNA X XX 10A
APU/ENVIRON THERMAL | X X 14C
APU/HYDRAULIC X X 144
BFS MEMORY X XX X X |X 28A
BFS OVERRIDE X1XXX 300
BUS/BTU STATUS X Xf x| X 254
COMM /RCDR X X 13A
CONTROLLERS (RM) X X 238
CRYD SYSTEM X X 12C
DAP CONFIGURATION X X 5A
DEU STAND-ALONE S/T 268
DPS UTILITY X XX xXxl Xkl X 18D
ELECTRIC X X 128
ENTRY CONTROLS X X 7C
ENTRY TRAJ 1 X | X X 20.29A
ENTRY TRAJ 2 ol ¢ X 3A 298
ENTRY TRAJ 3 XX X 3B.29C
ENTRY TRAJ 4 XX X 3C.29D
ENTRY TRAJ 5 Xolx X 3D.30A
ENVIRONMENT X X 12A
EVA/MMU/FSS X XX 138
FAULT XX POOOOOOOC XXX 198 314
FCS/DED DIS C/0 X X 22A
FUEL CELLS X X 120
GNC SYS SUMM 1 g X xats 7D.318
GNC SYS SUMM 2 S G BA
GND IMU CNTL/MONITOR| X X 24C
GPC/BTU INTERFACE X X 25C
GPC/BUS STATUS X X XX XXX 19C
GPC MEMORY X DO [0 X 18C
GTS DISPLAY X X X 230
ORIZONTAL SIT XollXad X XX 60.30C
uD X IX B4A 35C
DRAULIC THERMAL X X 148
ALIGN X XX 58
AL CONTROLS X X 26A
MEMORY R/W X X 1%] 228
0. 1. XXXXIPL 18A
2. GPCIPL 188
GETING X X 6C
! X R, 7A
COMM X X iy 1A
X XX 1C
X XX 11D
X X 154
XX K 10B
X XX 158
X X 14D
X X 50
X X 248
X X 220
X X 68
X X 6A




Table of Contents — A
ALPHABETICAL

| |
" GNC | sm|pL]
Display |PFS|BFS|01234689|024(49| Page
4 | !
RTLS TRAJ ; | | x X B
SENSOR SELF-TEST | X | X
ON-ORBIT |
SENSOR SELF-TEST X | X 24A
P/F
SL MEMORY DUMF X X H
SM GROUNI HECK X | x| ol
SM SYS SUMM 1 X 1 X "
SM SYS SUMM X | X '
SM TABLE x| X
MAINTENANCE '
STAR TRK/COAS CNT X XX
SWITCHES X X
SWITCH/SURF FDBK X | X A
RM
SYS CHECK X | X
TCS CONTROL X ! X| ! 4
THERMAL ‘ | X DOOX 88
TIME X | :; X XX | ||I X 19A
UNIV POINTING | X i i By
VERT SIT 1 ; X X X X | | 4A 4
VERT SIT ¢ | X | X X X | 48 4
XXXXX MNVR YYYYY | X |l X*X I 8
XXXXXX TRAJ ' X | X X | A
XXXXXX TRAJ 1 | X X | o
(ASCENT | |
XXXXXX TRAJ 2 X 1 ! I o
ASCENT
' jre sl LA 18 |
= INDICATES PFS ONLY AVAILABILITY
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“OPS DISPLAYS"
o PFS | BFS | GNC | SM | PL l’nj
No Display ge
0001 | GPC MEMORY X X 18C
0001 | BFS MEMORY X | X 2BA
0001 | THERMAL X X 288
1011 | XXxXXXX TRAJ X X 2A
1011 | XXXXXX TRAJ 1 X X 28C
1021 | XXXXXX TRAJ X X 2A
1021 | XXXXXX TRAJ 1 X X 28C
1031 | XXXXXX TRAJ X X oA
1031 | XXXXXX TRAJ 2 X X 28D
1041 | XXXXX MNVR YYYYY X X X 2B
1051 | XXXXX MNVR YYYYY [ X | X | X 28
1061 | XXXXX MNVR YYYYY [ X | X | X 28
2011 | ANTENNA X X 10A
2011 | UNIV PTG X X 2C
2021 | PL BAY DOORS X X 10B
2021 | XXXXX MNVR YYYYY | X X 28
3011 | XXXXX MNVR YYYYY | X X X 2B
3021 | XXXXX MNVR YYYYY X X X 2B
3031 | XXXXX MNVR YYYYY X X X 2B
3041 | ENTRY TRAJ 1 X X 2D
3041 | ENTRY TRAJ 1 X X 29A
3041 | ENTRY TRAJ 2 X X 3A
3041 |ENTRY TRAJ 2 X X 298
3041 | ENTRY TRAJ 3 X X 3B
3041 [ENTRY TRAJ 3 X X 29C
3041 | ENTRY TRAJ 4 X X c
3041 | ENTRY TRAJ 4 X X 29D
3041 |ENTRY TRAJ 5 X X 30
3041 | ENTRY TRAJ 5 X X 30A
3051 | VERT SIT 1 X X X 4A
3051 | VERT SIT 2 X X X 4B
4011 [ANTENNA X X 10A
6011 | XXXXX TRAJ X X 2A
6011 [RTLS TRAJ 2 X X 308
6021 | VERT SIT 1 X X X aA
6021 | VERT SIT 1 (GRTLS) X X ac
6031 | VERT SIT 1 X X X aA
6031 | VERT SIT 2 X X X 4B
6031 |VERT SIT 2 (GRTLS) X X 4D
8011 |FCS/DED DIS C/0 X X 22A
* | 9011 | MASS MEMORY R/W | X X | 228
9011 |GPC MEMORY X X 18C

SPECIAL DISPLAYS

Display Page
XXXXIPL MENU NO 1 18A
GPCIPL MENU NO 2 188
DEU STAND-ALONE SELF-TEST 268

—
HEAD UP DISPLAYS

Display Page
FORMAT 1 PRE-WOW (70,650 FT) 34A
FORMAT 1 PRE-WOW (100 FT) 348
FORMAT 1 AFTER WOW 34C
FORMAT 2 PRE-WOW 35A
OPS 8 LOW 358
OPS 9 LOW 35C

vi
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“SPEC™ AND "DISP" DISPLAYS

Spec

No. Display PFS | BFS | GNC | SM | PL | Page
001 |DPS UTILITY X x| Y | EXA 13D
002 |TIME X X ¥ | x| 194
006 |GPC/BUS STATUS X X 19C
018 |GNC SYS SUMM 1 X X 70
018 |GNC SYS SUMM 1 x | x 318
019 |GNC SYS SUMM 2 X X X 8A
020 | DAP CONFIG X X 5A
021 |IMU ALIGN X X 58
022 |S TRK/COAS CNTL X X 5C
023 |RCS X X 50
025 |RM ORBIT X X BA
033 | REL NAV X X 6B
034 |ORBIT TGT X X 6C
040 | SENSOR TEST X X 220
041 |RGA/ADTA/RCS X X 220
042 | SWITCH/SURF X X A
043 | CONTROLLERS X X 238
044 | SWITCHES X X 230
050 |HORIZ SIT X X 6D
050 |HORIZ SIT X X 30C
051 | OVERRIDE X X A
051 | BFS OVERRIDE X X 30D
053 | ENTRY CONTROLS X X C
060 | SM TABLE MAINT X X 10C
061 |SYS CHECK X X
062 |PCMMU/PL COMM X X 11A
063 |PL BAY DOORS X X 108
064 | SM GROUND X X 18

CHECKOUT

066 | ENVIRONMENT X X 12A
067 | ELECTRIC X X 12B
068 |CRYO SYSTEM X X 12C
069 | FUEL CELLS X X 12D
076 |COMM/RCDR X X 13A
077 |EVA-MMU/FSS X X X 138
078 |SM SYS SUMM 1 X X X 13C
079 |SM SYS SUMM 2 X X 13D
079 |SM SYS SUMM 2 X X 31C
085 |MASS MEMORY R/W X X | 22

086 |APU/HYD X X 14A
087 |HYD THERMAL X X 14B
088 |APU/ENVIRON THERM | X X 14C
089 |PRPLT THERMAL X X 14D
090 |[PCS CONTROL X X | 11C
094 |PDRS CONTROL X X 11D
096 |PDRS STATUS X X 15A
097 |PL RETENTION X X X | 15B
099 |FAULT X X X | X | 198
099 |FAULT X X X | X | 31A
100 |GTS DISPLAY X X X | 23D
101 |SENSOR SELF-TEST X X 24A
102 |RCS/RGA/ADTA TEST X X 248
104 |GND IMU CNTL MON X X 4C
105 |TCS CONTROL X X 40
106 |MANUAL CONTROLS X X BA
110 |BUS/BTU STATUS X X X 25A
111 |SL MEMORY DUMP X X X | 258
112 |GPC/BTU I/F X X 25C
113 |ACTUATOR CONTROL X X 250

vii




GUIDANCE,
NAVIGATION &
CONTROL (GN&C)




- Rali7 7 onn TRAY XX X DDO/MHIMMISS )
X

DOD/HHIMMISS
- co PO PD3
THMECO XX1XX
PRPLT XX
000K
XK XXX
b
A Lo RTL
ek
(XX
. = J
YOO TRAJECTORY
10417 / XXXXX MNVR YYYYY XK ‘ DOD/HHIMM1SS
OMS BOTH 1X S DDD/H{1MMISS
L 2% BURN ATT
R 3x5 24 R XXX AVTOT 0000
RCS SEL  4X 25 P XXX 160 XX 1%x
S Tv ROLL XXX 26 Y XXX
TRIM LOAD HNVR 27 VGO X £2000X , XX
6 P UN.X 200X , XX
7 LY WX.X REI  XXXX 7 D00
8 RY UX,.X TXX XX 1 XX
9 WT XXXXXX
10 T16 L R
B YXE/XOAXINALY | P OAXIXS £X.XS
TGT PEG 4 Y tX.XS tX.XS
14 1 XXXXX
15 C2  UN.XXXX | PRI 28X 29X
16 HT  XXX.xxx | SEC 30x 31X
17 6T XXX.XXX | OFF 32x 33x
18 PRPLT (XXXXX
161 PEG 7 GMBL CK 34X
19 aVX UXXXX.X
20 avY [XXX.X OO0
21 avi (MXX.X
Xxx 22/TIMER 23
(Xx)

AL s
XXXXX MANEUVER YYYYY (PFS/BFS)

=
2011/ UNIV PTG XX X DDD/HHIMMISS P
CUR mvn COMPL XX 1001 XX DOO/HHIMMISS
| START TIME XXX/XX1XX1XX
CUR FUT
MNVR OPTION START MNVR 18 X X
S R X¥X.XX TRE 19 X X
6 P XXX, XX ROT 20 X x
T Y XXX, XX CNCL 21
TRK/ROT OPTIONS ATT MON
8 TGT 1D XXX 22 MON A!(IS X XX
c 9 RA  XXX.XXX E‘é‘; ET)OT 2
s AP ax
10 DEC [(MX.XXX
11 LAT [NMX. XXX ROLL PITCH Y AW

12 LON UMYX, XXX CUR OO0 OO0, XX XXX, XX
13 ALT MXXXX.X REQD 00(, XX 000, XX XXX, XX

ERR  £)000, 000 4000, XX XXX, XX
14 BODY VECT X RATE £J00, 0000 )00, 0000 $X00, XXX

17 OM XX XX

N e

(XX

UNIVERSAL POINTING

=
30‘1’ ’ ENTRY TRAJ 1 XX X DDD/HHIMMISS B)

50 se —_— l/ODDDE/u-I:HH;BS

1 gé:s -4 4
XX, X 15|

45 140 q XXX, X 2

a AZ #xX,Xx

XXX 20D

40 130

35 t20

4] X. xx;
X o XX
30 {10 :“ELTRI" e
RUD XX X
259 18 ek
25 1o ! BlEF ”§:5
- F XX
SR

2 ENTRY TRAJECTORY 1

N




50
1 | BIAS (XX

D REF XX.X

45 $+40 q Xx¥, X
a AZ gXX.X

XXX

ENTRY TRAJECTORY 2

XX X DDD/HHIMMISS

D/ 1EiMISS
Gl s

ENTRY TRAJ 3

NY XL xAX
NY TRIM X, XXX
AlL XXX
RUD XX o X
FERD H BIAS 2
H BIAS #XXX
REF  #XXX

ROLL REF XxxXS
X300 X

(XX)

—

ENTRY TRAJECTORY 3

3041/ / ENTRY TRAJ 4 XX X DDD/HHIMMISS
s D DDD/HHIMM1I
oG —_—— ) D/EbS ™88
+ /: /
f 1 B1aS (mX A /i
D REF XX.X / / /7 i
40 140 q XXX, X £ 7 /
a AZ EXX.X b N
XXX / 7 V4 o
/ /
35 {30 S // . S
/ ’ . 7
o A
30 {20 A N s
- - paie s NY X, XXX
3 P ’, e ” NY TRIM X, XXX
25 %10 e AN g SXe X
T it RUD XX, X
: ,/ i ZERO H BIAS 2 |
o o A H BIAS 000 |
20les" .~ - REF  #XXX
ROLL REF XXXXS
-275 230 CHD  XXXX
(XX)

ENTRY TRAJECTORY 4

NY X, XXX
NY TRIM X.XXX
AlL XX, X |
RUD XX, X
ZERO H BIAS
H BIAS #XXX

REF XXX
- ROLL REF XXXXS
245 - MD XXX
X X

ENTRY TRAJECTORY 5




SR VSRS
R ; /ERT SIT 1 X% DOO/IRI I TaeE T\
3654 \ BFS DOD/HHIMMISS
e -
o e
e -8 | EA
220
R XXX
5 et NOSE HI | sTn
8 | XXX g
N
: CHD XXX - NOM
A /Nw X, XXX xx r
fis NY TRIM X, XXX b
AL XX o X NOSE LO MEP
/35/5 ﬁlo 5y ¥, X E
[/ TGT NZ X X
DUMP  STOP 1X
(xx)
AL -
VERTICAL SITUATION 1 (PFS/BFS)
3051/ 7/ VERT SIT 2 XX X DDOD/HHIMMISS
315 255 BFS DDD/HHIMMISS
210
e |E/w
B ! NOSE HI $STN
/ o
3]
oM
| L
|
E NOSE LO tMEP
|
k (XX)

VERTICAL SITUATION 2 (PFS/BFS)

HI

e NOSE

,
P
210 gpp g xxX
CMD XXX

NY X, XXX XX b
NY TRIM X,XXX
AlL XX . X NOSE LO
RUD XX, X

SIT 1 XX X DDD/HHiIMM:SS
DOD/HHIMM:SS

=

STN

il
t NOM

MEP

(xXXx)

VERTICAL SITUATION 1 GRTLS

315 260
/

b

RUD XX, X

VERTICAL SITUATION 2 GRTLS

LK 4 VERT SIT 2 XX X DDD/HHEIMMISS
DDD/HHIMM:SS

MRT

=

220




XXXX/020/ DAP CONFIG XX X DDD/HHIMMISS x
DOD/HHIMMISS
TRANSLATION A
PULSE 1 X.XX 15 X XX
ROTATION
DISC RATE NORM 2 X.XXX 16 X.XXX
VERN 3 X XXX 17 X.XXX
PULSE NORM 4 X.XX 18 X XX INERT[AS
VERN S5 X.XXX 19 X.XXX 29 IX X.XXX
comP NORM 6 +XX 20 XX 30 IY X.XXX
VERN 7 XXX 2l XXX 31 [Z X XXX
DE ADBAND
ATT NORM B8 XX.XX 22 XX.XX
VERN 9 XX.XXX 23 XX.XXX
RATE NORM 10 X.XX 24 X XX
VERN 11 XXX 25 < XXX
JET OPT (= 1§ X 26 X
Y 13 X 27 X
CNTL ACCEL 14 X 28 X
(§ ¢ §4
N J
DIGITAL AUTOPILOT CONFIGURAION
(& XXXX/021 / IMU ALIGN XX X DDD/HHIMMISS )
MU DOO/HH1IMM1ISS
1S 3S
STAT XXXX XOO(X XXXX AL [GN XXX
TEMP xx xX XX IMU 1 10X STAR ALIGN 13X
STBY 1% 2x 3x 2 11x 14 Imu/imu X
OPER 4x Sx 6% 3 12X HMATRIX 15X
DES 2 ax 9
EXEC 16X
TERM 17
ACC
1 & 3
XX, XX EX XX EX, XX
Y X, XX X, XX £X, XX
oA, XX XXX £X,.XX
ANG
e 3
X 00000 X000, XX X000, XX
YO0 XX OO0 XX XXX, XX NAV aV THRESH
Z OO0 0OOC XX X000, XX 18 XXXXXXX
AX X000, X0 £X000, XX £XXX ¢ XX
AY 000,00 £XXX, XX £X0XX 4 XX M1 READ 19X
AF XXX XX £XO0X, XX £XXX ¢ XX
(XX)
N
IMU ALIGNMENT
XXXX/022/ S TRK/COAS CNTL XX X DDD/HH:MM1SS \
DDD/HH:MM 1SS
S TRK CNTL -Y -Z S TABLE 1 2 3
SELFE=TEST 1X 2X TRK ID XXX XXX XXX
STAR TRK 3x 4x » MIN XXX XXX XXX
TGT TRK S5X 6X LNG DIF  XO0X X XXX, X XXX, X
BREAK TR® 7 8 ERR X, XX XX, XX XX,XX
TERM/IDLE  9x 10X SEL 17X 18X 19X
S TABLE CLR 20
S TRK -y BE COAS
REQD ID 11 XXX 12 XXX REQD 1D 2l XXX
| TRK ID XXX XXX aDEG X X, X
| S PRES X X Y X, X
AANG X, XX X, XX SIGHT MODE eex
| THOLD 13 X 14 X ACCEPT 23
| SHUTTER XX XX CAL MODE c4ax
| MAN OP 15X 16X D 25X
STATUS XOOOOOE XXXXXXXXX  POS +X 26X -2 27X
XXX X X XXX aBlAS X . XX X, XX
UPDATE @28 9
(XX)
STAR TRACKER/COAS CONTROL
XXXX/023 RCS XX X DDD/HHIMMISS
DDD/HHIMM 1SS
RCS FWD 1X PRI JET OMS PRESS ENA
| L X 4 FAIL LIM X L OMS 5X OMS=RCS QTY
| R 3x R OMS 6X L XX.XXS
| OFF X R XX,XXS
| JET |FAIL |DES |JET |PTY
e —LINHIDES | OX1DIF |
WA N arvnr‘l BY %’f” ¥ ;5 2 !XH:EQ &:\ij'xﬁ
xx | xxx|10x|11%| X PLT TR Pl XXX&] XX¥a |
Y XX| XxXX|12X|13X| X T XXXS | XXXS
ot SXX11AX 11 OX ] X TY] XXXS! XX |
| TRXU XXX 18X * X MANF P Sli RN
1 XU|[ xxXX|]18X|19%| X 2| XXxXS5| XXXS
| E';'{uiu {’ﬁ"’éy QL‘A X 3| XxXXS| xXxXxS
| - IX| X e B |
I x0| xxx|2ax|25x| x MANF »fL\rE'.4 g?ni m‘sf‘% |
| 20| xxx|26x|21x| x 1 XXS| 40 |
| XD XXX1 28X 29X | X ] xxS| 41
| XX OO 30X [ 31X X 3 xXS| 42
[ xx| 0| 32x | 33x| X 4 xx5| 43
XX 1 XXX1 34X | 3SX] X 5 xxS| 44
XoX | XXx|3I6X[37x| X |
i v Sx| xxx|38x|39x| x JET RESET 45 J
(XX)

REACTION CONTROL SYSTEM




; RM ORBIT XX X DDD/HHIMM1SS
( XXXX/ 025/ M ORB DDD/HH 1hH 1 28
' THC TX Ty TZ DES RHC R P Y DEs
X 1X L 1 XXXS XXXS XXXS5 Ix
} L é :2 :2 !g 2x 2 XXXS XXXS XXXS BX
‘ 3 xS X5 x5 3x 3 XXXS XXXS XXXS 9x
X ax R 1 XXXS XXXS XXXS ]|0X
A Slneine S 2 XXXS XXXS XXX5 |1X
| 3 XS XS XS 6X 3 XXXS XXXS XXXS 12X
A 1 XXXS XXXS XXXS |3x
2 XXXS XXXS XXXS |4X
I 3 XXXS XXXS XXXS |S5X
t Sw RM INH 16X J
(Xx)
REDUNDANCY MGMT ORBIT
811 REL NAV XX X DDD/HHiIMM:SS
DOD/HHIMM1SS
NAV ENA 1X
T ENA 2X AVG G ON Sx
ENA 3IX avx £XN XX
AV avy XX, XX
4 XXXX RR XXXX ave £XX XX
XXX, XXX RN X0, XX NS avTor Xxx¥ , XX
1XXXX XX R £XO00K XX RESET COMPNT 6
XXX, XX EL £ XXX, XS = ST T 7
XX, XX A7 XXX, X5 I BV Wﬂ’agéﬁ
- £, X wP tXX. XS | FLTR MINUS PROP
XX 1Xxi XX - XX X POS Xy, xx
FILTER h VEL XX, XX
5 12X RR 13x AS | 4X FLTR ROP Bx
STAT XOOXXXXXX OFFSET X tX.X | PROP LTR 9x
XXX Y #X.X ORB T 10x
SLOW RATE 15X IGT R _1
COVAR REINIT 16X MARK HIST EDIT OVRD
RESID RATIO ACPT REJ AUT FOR
RNG £XX, XX XX XXX XX 17X 19%
(<] tXX XX P XXX XX Ox eex
V/EL/Y X, XX X, X XXX X X° 23x 25X
H/AZ /X X, XX X, X Xxx X xE
(xx
e
RELATIVE NAVIGATION
MUNX /O34 / ORBIT TGT XX X DDD/HMIMMISS
DOD/HHIMMISS
MVR T1G avx avy avi avT
xx x XN 00X 800 XXX, X 1XX . X 100 X XXX, X
PRED MATCH= XXXXXXX
INPUTS CONTROLS
1 16T NO Xx T2 TO T) 23
e T1 TIG X/xx1xx1xx XXX X 26
6 EL XXX.Xx COMPUTE T 27x
T AX/DNRNG [1MXX. XX COMPUTE T2 28X
c 8 av (XX, Xx
9  alsaH (B X, ¥
10 ax [4pCX X, X%
11 aY [0 X X, XX
12  a? (4pOXX , XX
13 12 T1G6 /AN XY
17 a7 XXX, X
18 ax XXX, xx
19 ay [3XX, Xx
20 a2 XX, Xx
@1 BASE TIME X/XX1¥xixx
h (xXx)
ORBIT TARGETING
M{I ALTH HORIZ s1T XX X DOD/HHIMMISS
L DOD/HH 1 MM 155
INDE X xx i 9 Xx.xx NAY DELTA '
X0 ax 10
OOOE i AT
41 X0 SITE xx HBOOOOK
Sté 00X0K X (‘ Ny 2
0000 Ax e OO0 X
TAC xxx 5 ) at 13
D | en e ° o
2;’;1 i ey 6 o U X XX
e 4 9 gr:r:J
AlM xx g X.X 8 LOAD 16
I . X
Ay TACT WAATACE SRl aax
- 01 40000, X ) 0x , 20 # 00K, XXS
12006, MO0 8 00K , )00 0, XX
DRAG DES 31X DES 32X CES 33X
r U0 37 L X ABS 34X
38 R X xXxxx DELTA 35X
(xx)

HORIZONTAL SITUATION







WXXX/XXX/B19  GNC SYS SUMM 2 XX X DDD/HHIMMISS
BFS DDD/MHIMMISS
R

AFT QTY L R L
e oxXJD ¥X,XS XX,XS ™ P HE XXXXS XXXXS
FU XX, XS XX,XS oxJD Xxx HOH XS
XXX

GNC SYSTEM SUMMARY 2




SYSTEMS
MANAGEMENT
(SM)




—

XX X DDD/HHIMMISS
isl“m 4 g2 DOD/HH1MM 155
S1G STR X
X, XXS s 3 S BAND
uto 1x ™ SIG STR
HI ex «XXS
- ANT ELEC
xxxs
ANT
A Elnrs
xxs
SCAN WARN XX
T TORS STON
g'\:;:) 2: Dxﬁ: 00| XK XXX ANT CMD
AUT  9X | AUT 12X AUT 15X ENA 17X
SELF TEST X W 16X W 13X NEXT 16X INH 18X
170 RESET E 11X E 14X
et (xXx)
- L
ANTENNA
AY DOORS XX X DOD/HHIMMISS
st g bz BFS DOD/HHIMMISS

AC POMER 0?

ax PBD SW-XXXXS
AUTO MODE SEL MICRO-SW STAT
& LATS DOORS
HAN| OP/CL| AUTO ccoo CRRRO
CENTER LATCHES [SEL SEQ| ABAB
5- 8 ax| xXxs X XXX
9-12 | 5x| xx5 X | Xxxx
1- 4 | 6x| xx5 X | xxxx
13-16 ™| xXxS X X000
FWD LATCHES | 8X| XXS X | XXXX 000X
»"‘? LATCHES X[ 0000 X000
10X | XXXS X
FWD LATCHES [L1X| XXS X | 0000 X0
AFT LATCHES [12X| XX5 X | 000C X000
1 3x | XXXS X
OPEN 15X
SW BYPASS 14X STOP 16X
CLOSE 17X

(xXx) J

PAYLOAD BAY DOORS (PFS/BFS)

WX
XXXXXAAX
ALUE = [SBOOXXXXXXS
LIMITS
ALERT o1 BACKUP Ctw

7 IKHXIX! l

TER XX 13 FILTER XX
X ENA 14X
INH 10X INH 15X
ID XAAXAXX
VALUE = [4MOOXXXXXXXAXAAX
C) 3OO0/ X001 XX 1 XX FDA
] NlTlATE 18 ENA 19X
STATUS XXXX XXXX INH 20X

/ SM TABLE MAINT XX X DDD/HHIMM1SS
BUFF XX DDD/HHIMM1SS

k L H]
f Kﬂll! é ltlxlll.l Il!(llﬂlllll 12 XXXXX. XX

(Xx)

SM TABLE MAINTENANCE

XXXX/061 / SYS CHECK XX X /HH 1 MM
SM COM BUFF XXX ggglmmn
LIST xxx PARAM

1 SEL llg 3 ID XXXXXXX

COMPARE
LIMIT/Sw POS
4 LOW [sXXXXXXXX XX
S HI  [#POOOXXX

WRITE 6 XXxXX

n DISCREPANCY REQD

OO0 X0 WO XXAN XAXXS
OO0 XXX KKX! XXX XXXX  AXXXS
X0 00N XXXX XXXK XAXX XXXXS
X000 XOC XXX XXX XHXX XXXXS
OO0 XK XK XXNE XXX XXXXS
XX O0C XX XA XNXX XXXXS
X0 MO0 XXX XXX XXXX XXXXS
OO0 O XX XX XXX XXXXS
X0 OO XXX XXX XHXX XXXXS
OO0 0000 XX XXX XXXX XXXXS

155
1S5

XX

(XX)

iz

10 SYSTEM CHECK

_



-——

T T »7 = /HHIMM15S
v pCMMU/PL COMM XX X ggg;uuxﬂklsa 1
N oM BUFF XXX { PO} , z ‘
| 170 RESET BX
vtk RD XOOCX BITE WORD XXX
k 9 SEL DECOM X
e 2 | 18 SEL FHT XXX
" Pon Taf | LOAD 11 XXXX
PoH 1D B X | 12 SEL_INPUT X
{2 1 04D 1
( '; | M INPUT FHMT
3 SE xXx ‘
St X XXS
3 2 X xS
RESET 3 X xXS
st 4 X xXS
] 5-FPHM $8 4 4 |
m— DECOM ENA
e XXXS FDA 1 14X
RS X XXXS e :5;
ﬁ:r XXXS 3 ;?
XXX £ XXS 4 17X
Y E :
o TAE X XX.Xx2 18 TFL GPC SEL X |
A XXX XXX ’
(XX)
PCMMU/PAYLOAD COMMUNICATION
- M GROUN HE CK T XX
OO0 XXX Bk (e
Y ax F v
" X

RE A
X
|
|
PS A TE 1X |
XX
/
/
SM GROUND CHECKOUT
— — —
XX/ B PCS NTROL XX X DOD/HHIMM1ISS |
DOD/HHIMM1SS
SET XX 00000 EQ STAT NA GMT |
OOOC OO OO X0/ XX 1 XX 1 XX |
XX X XXX XXX XXXXXX XXX/ XX 1 XX 1 XX

XXX | O00C X000 X000 XX/ XX 1 XX 1 XX

KXX | 000 0000 X000 XX/ XX 1XX 1 XX

XxXx OO XXXX XXAXAX XXX XX 1 XX 1 XX
XXX XM XXM XXXXXX XXX XX 1 XX 1 XX |

1% OO OO0 XOOOOCK XX/ XX 1 XX 1 XX
13 OOOC OO OO XX/ XX XX 1 XX |
XOOOC XOO0C OO0 XX/ XX 1XX 1 XX |

XXX MMXN XXAXXXY XXX XX XX 1XX

x 11 EX 1
XOOOC X0 3000000000000 XX |
X OO X000 X000 XXX
X

XX X X X (Xlll?‘l‘i!l!‘!! f
XX X x X X kx'rtVYtXYIXY¥!X
OO 3OO0 X000 X
NT XXX OO OOK 30X 0000 00X XXX X
- XXX/ X XOONOC 000 30000000000 X XX X |
XXX x XXX OO XX XXX
XOOOC X000 3000000000000 X XX X
T 1 MOOOC 3000 30000 X000 XX WX X |

PCS CONTROL

XXX/ 894 PORS CONTROL XX X DDD/HHIMMISS
" DOD/HH 1MM 1
RMS RMS PUR XXX L ENA I'?I\E |
SOFT SToP @ 8x
~ 170 ON Sx AUTO BRAKE 9Xx 10X
- OFF 6X POS ENC CK 11X 12X
|
MODES
4 17 START PT xxx
XX 16 xx LAST PT XXX
MODES
24 PL INIT ID xx
CMD Ck 25 xxxx
26 WR RANGE x
AUTO BRAKE CK 27x [
|
(Xx) |

PDRSCONTROL
1




XX ¥ DDD/7HHIMM1ISS

( / NV |RONMENT
[ FXKXXSAKR /OO0 = DOD/HH 1MM 1 55
|
| CABIN
dP/dT t,XXS CABIN P XX.X5 AV BAY 1 e 3
PPO2 AJRLK P XX, XS|TEMP XXXXS XXXXS NXXXS
A X.XXS FAN aP X, XXS|FAN aP X,XXS X,XXS X,XXS
| B X,XX5 HX OUT T XXXS e e
! C X.XXS5 CABIN T XXXS Hao
P XX, xS
Hne e | 2 |suePLy
02 FLOW X, X5 X,XS|GTy A XXXS PRESS s
“ REG P XXX5  XXXS B XXX5 DMP LN T XXX5
N2 FLOW X, X5 X,XS C XXX5 NOZ T A XXXS
REG P XXXS  XXXS D XXXS B XXXS
02/N2 CNTL VLV XXS XXS
H20 TH N2 XXXS XXXS
N2 OTY XXXS XXXS STE
] Qry XXXS WA
il REG P XXXXS OTY 1 XXXS PRESS xxxs
DMP LN T XXXS
A B C aP NOZ T A XXXS
FAN X5 X5 XS X.X5 B xxx5
ﬂlo SEP XS XS VAC VT NOZ T XXXS
(XX)
A : e
ENVIRONMENT
XXX/ XXX /067 ELECTRIC XX X DDD/HHIMHISS
DDD/HHIMM 1SS
X 1/A c/B 3/C AC 1 e 3
VOLT FC XX.XS XX, XS5 XX, XS|V *A XXXS XXXS XXXS
MN XX, XS XX,XS XX,.XS B XXXS XXXS XXXS
PCA FWD XX,XS XX.XS XX.XS oC XXXS XXXS XXXS
AFT XX.XS XX,XS XX,XS|AMP #A XX.XS XX.XS XX.XS
CNTL AB XX.XS XX.XS XX.XS B XX XS XX, XS XX.XS
XX.XS XX,XS XX,XS oC XX XS XN XS XX, XS
CA XX,XS XX,XS XX.XS|OVLD XXS XXS xXS
ESS XX.XS XX,XS XX,XS|0/U V xXXS xXXS xxs
AMPS FC XXXS XXXS XXXS| PAYLOAD DC AMPS
FWD XXXS XXXS XXXS AFT B XXX , XS
HMID XXX5 XXX5 XXXS XXX , XS
AFT XXXS tXXXS tXXXS
TOTAL AMPS XXXXS
KW XXX . XS
1!!))
ELECTRIC
OO/ XXX /BE8 CRY0D SYSTEM XX X DDD/HHIMM1ISS
DOD/HHIMM 1SS
(xx)
s
CRYOGENIC SYSTEM
OO/ XXX/ B FUEL CELLS XX X DDD/HHIMMISS w
Fe DOD/HHIMMISS
1 2 3
voLTS XXX, XX, XS H2O RLF LINE T XXXS
AMPS XXXG XXXF AXXS NOZ T A XXXS
= XXXS
FLOW ai :.: :: !.!g HTR SV XXXS
2 . . o
REAC o2 XX xx xXS Lt % I, i:;g
He XX xx XXS T2 XXXS
STACK T XXX XX XSt XXX
EXIT T | 0 xxx xn:é
COOL T | XXxg xXxxq xxxs FC
P XXX XXXq XXXS 1 2 3
PP | X xX Xxs 23] XX XX XXS
aV  SS1 | xxXxg xxxgq xxxs
120 LN T XXX xxxg xxx5 S52 | xxx§ xxx§ xxx5
BN Hir | PO J000Y XxxS SS3 | oxx§ xxxg XxxS
xx YOO PO X XS
xx O SO X XS,
(Xx)
o ke )
FUEL CELLS




XXXAX/ XXX /0 16 COMM/RCDR XX X DDD/HHIMMi1SS
S-BAND PM DDD/HH IMM1SS
XPND XXXS KU-BAND
MODE XXXAS PA TEMP £ XXXS
SPD SPEC XXXS GMBL TEHP A £XXXS
RANGING XXXS B £XXXS
PRE AMP XXXS SPD SPEC XX
FREQ xXxXS CCTv
PWR AMPL CNTL UNIT XXXS
OPER XXXS CAM OVER TEMP XXXS
STBY XXXS
A GCIL CONFIG XXXS
NSP RECORDERS
FR SYNC 1 XXXS OPS 1 OPS 2 PL
1x;5 MODE XXXXS  XXXXS  XXXXS
FAJL SAFE XXXS TRX xXS XxXS XXS
DATA XMIT xxS DIR XXXS XXXS XXXS
RCV XXS STAPE XXXS XXXS XXXS
UL DATA XXs TAPE b3 8 44 XA X X XK X
CODING XMIT XXXS TEMP XXAXS XXXS XXXS
RCV XXxS BITE xxS XS xXS
RCOR [NPUT XXXXS
(xXx)
NS S
COMMUNICATION/RECORDER
(@ )
XXX/ XXX/B77 EVA-MMU/FSS XX X DOD/HHIMM1SS
DOD/HHIMM1SS
MMU/FSS
TEMPS PORT STBD
TOGGLE VLV FSS L #XXXS tXXXS
R tXXXS XXXS
MMU L tXXXS  £XXXS
R $XXXS £XXXS
GN2 TANK BARREL L tXXXS tXXXS
R #XXXS tXXXS

CNTL ELECT ASSY EXXAXS  EXXXS

\& (Xx)
EVA-MMU/FSS
XXX/ XXX /078 SM SYS SUMM | XX X DDD/HHIMM:SS =
BFS DOD/HHIMM:ISS
EMERGENCY
SMOKE 174 2/B |DC _VOLTS 174 c/B 3/C
AV BAY | XX,XS XX,XS FC XX, XS XX, XS XX.XS
2 XX.XS XX.XS| MAIN XX.XS XX.XS XX.XS
3 XX, XS XX,XS CNTL AB XX.XS XX,XS XX,.XS
dP/dT 1 .,XXS BC XX.XS XX.XS XX.XS
BY 1,XXS CA XX.XS XX.XS XX.XS
CABTN ESS XX, XS XX, XS XX.XS
PRESS XX, XS AC
PPO2 X XXS X, XXS VOLT eA XXXS XXXS XXXS
E FAN aP X . XXS B XXXS XXXS XXXS
HX OUT T XXXS oC XXXS XXXS XXXS
02 FLOW XX,XS XX,XS AMPS #A XX,.XS XX,XS XX, ,XS
N2 FLOW XX.XS XX,XS B XX, XS XX,XS5 XX,XS

oC XX,.XS XX,XS XX.XS
FUEL CELL PH XXS XXS xXS
AMPS

AV FECT FC2: FPLI XXXS XxXXS XXXS

SS1 XXXS XXXS XXXS REAC VLV XXS xXS xXS
552 XXXS XXXS XXXS STACK T 4XXXS #XXXS tXXXS
SS3 XXXS XXXS XXXS EXIT T XXXS XXXS XXXS
TOTAL AMPS XXXXS cooL P XXXS  XXXS  XXXS
L xS PUMP xXXS xXXS xXS
(XI}J
s e T
- e
SM SYSTEM SUMMARY 1 (PFS/BFS)
}I MUK/ XXX /B 719 SH SYS SUMM 2 XX X DDD/HHIMMISS \
» DOD/HHIMMSS
CRYOD TK 1 e 3 4 S
HZ2 PRESS XXXS XXXS XXXS XXXS
02 PRESS XXXXS XXXXS XXXXS XXXXS
HTR T1 EXXXS £XAXAS EXAXS tXXXS 2XXXS
— 1R AXXXS XXXO EXXXD EXXXT #XXXO
APU 1 2 3 HYD 1 2 3
TEMP EGT XXXXS XXXXS XXXXS |PRESS XXXXS XXXXS XXXXS
B/U EGT XXXXS XXXXS XXXXS|RSVR T XXXS XXXS XXXS
D OIL [N XXXS XXX5 XXXS QTY XXXS XXXS XXXS

OUT XXXS XXX5 XXXS
SPEED * XXXS XXXS5 XXXS w/B .
FUEL QTY XXXS5 XXXS XXXS|H20 QTY XXXS XXXS XXXS5
PMP LK P XXS xX5 XXS |BYP VLV XXXS XXXS XXXS
OIL OUT P XXXS5 XXXS5 XXXS

THERM CNTL 1 c
AV BAY H20 PUMP P XXXS XXXS
TEMP XXXS XXXS XXXS|FREON FLOW XXXAS XXXAXS
FAN aP X XXS X, XXS X, XXS|EVAP OUT T XxXXS XXXS
(XX)

~ — —

" SM SYSTEM SUMMARY 2




( miss )
WX/ XN/ BBE APYMYD XX X mo;am:m:gg

1
ARY P XXX XXKXS X003
xxlSlxxls
Eé\f' add :;::g:uxsuﬂs XxXxs XXX ‘l::g
XxXS XXX XXXS XXX Joxs
FUEL OTY xXxx$ XxXS g:g ISCBW P AXANS MXXNS X
x
ﬂ“ P ﬂ:g ::xg s GTY XXxS5 XXx$ XXXS
™™ VLY T XXXS XXXS XXXS P XXXXS XXXXS l::;g
VLY A Xx§ XxS5 Xx$ T XxxS :::5 Bt
. g ‘:g BYP VL: :::3 x-:? xS
Ao, T 08 0o 08 ST e s s
ouUT P XXXS XXXS XXXS TaNk T AXXXS 1 XXAS A XAAS
GBX P oaxxs xS XXXS BLR T oaXXXS 4XXXS 4XXXS
2 B B s
§50 7 0 X v m 5 =
GG BED T XXXS xS Xxxs LCVVLL ﬁ gg ==g gg
e e n B2 I 82
WS T e - RUD/SPDBK 1XS 2%5 3
)
N
APU HYDRAULIC
(0 THE RMA| XX X DDD/HHIMMISS i
XN/ NXN /08 T HYD THERMAL AMIPIGE
‘EIR( Pxin cgN'rnoui
2 3 | LINE
cT:?? PHP )nltx Xxxq XXXSELEVON L # XX XXXS
PMP BOY 1000 £ XS XXX 4 0005 XXXS
RSVR WX XXXGt XXX XXX XAXS
ACCUM YO OO TP £ XX XS XXXS
HX IN XX G XXX XX XFRD /S8 i ::::g
our OGS XS XXX iR XX L]
4 XX xS
B BRAKE 1 XX XSGt XNXS
4 XX0G XAXS
BRAKE £ X0 XNXS
1 XXX XAXS
G
MG
MG
(XX)

HYDRAULIC THERMAL

MXXX/XXX /888 APU/ENVIRON THERM XX X DDD/HHIMM1SS A
EON LOOP 1 2

DDD/HHIMMISS

UM QTY XXXS  XXXS| H20 LOOP 1 2
ON FLOW XXXXS XXXXS| PUMP OU XXXXS XXXXS
HX FLOW XXXXS out t XXXXS XXXXS
XXXS aP XXXXS XXXXS
XXXS ICH FLOW XXXXS XXXXS
XXXS ouT T XXXXS XXXXS
CAB HX %N T XXXXS NXXXS

XXXS

EXAXS EXXAXS 1 XAXS
HTR EXXAXS $XAXAXS 2XXAXS
ST LN 1 £XXXS 1XXXS 1XXXS
ST LN 2 tXXXS #XXXS 2XXXS
ED LN  £XXXS 1XXXS 21XXXS
PUNP [N EXXXS $XXXAS 2XXXS
DRN LN 1 #XXXS 1XXXS 1XXXS
DRN LN 2 tXXXS #XXXS 1XXXS
ouT EXXXS 1XXXS 1XXXS
BYP LN tXXXS #1XXXS $XXXS
HEO LN PR]EXXXS 21XXXS $XXXS

SECEXXXS 2XXXS #XXXS

INJEXXXS $XXXS 1XXXS

XXXS
XXXS
XXXS
XXXS
xXS
A
WD XXX5
XXXS
XXXS
XXXS
XXXS
XXXS
XXXS

APU/ENVIRONMENT THERMAL

PRPLT THERMAL XX X DDD/HHIMMISS w
L R DDD/HHIMMISS

MNXS XX
U XXXS XX ONS CRSFD L R C

XXXS XXXS XFD OX XXXS XXXS XXXS
XXXS XX GMBL LN XXXS XXXS
XXXS XXX C3IN OX XXXS XXXS
XXXS XX
XXXS XX
XXXS XX FU ox
XXXS XX BLD AFT FUS XXXS XXXS
XXXS XX PL BAY XXXS XXXS
XXXS XX
XXXS XX FwD RCS FU 0x
XXXS XX LINE T1 XXXS XXXS
XXXS XX T2 XXXS XXXS
XAXS XX
XXXS XX AFT RCS L R
XXXS XXX MANF | OX XXXS XXXS

DRN PNL 1 XXXS XXXS

2 XXXS XXXS
VERN PNL 1 XXXS XXXS
2 XXXS XXXS
oxx
i
{14 PROPELLANT THERMAL



4y .

W

PDRS STATUS XX X DDD/HHIMMISS
XX XX/ XXK /06 DRS DOO/HHIMM1SS
1 XXX
RMS SEL /P Y/Y b E’ixs
RATES ACT $ XX, XXS X0 XX £XX,
TRANS = CMD £XX , XX 130X, XX £XX, XX
ROT RATES ACT XX, XXS XX XXS XX, XXS
CMD XX XX XX, XX XX, XX
POSITIONS  ACT £ XXXXXS 1XXAXXS £XOXS
ATTITUDES ACT £XXX, XS £2XX XS X000 XS
RMS FAULTS
JOINTS SY SP EP WP WY WR
MCIU MADC X
REACH LIMIT X X X x X X MCPC X
ABE - TACH X X X x X X ICF X
SPA X X X X X X ABE/MCIV X
MTR DR X x X X X X
MTR PWR X X X X X X END EFF X
CONTROL ERR X X X X X X TEMP CKT X
oL CRY- POS X X X X X X DtC/MCIV X
k‘ (XX%)
PDRS STATUS
XXM/ XXX /097 PL RETENTION XX X DDD/HHIMM:SS
DDD/HHIMM 1SS
LATCH|LATCH|LATCH|LATCH|LATCH
Abl 8 e alan L) S
/AR | AR/AR | AR/AR | AB/AB | AR/ AB
PC=5EC 1
RDY-FOR-LAT | XX XX XX XX XX
LAT/REL | XX/ %X | X/ XX | XA XX | XX /XX | XX/ XX
PL SEL 2
RDY-FOR-LAT | XX XX XX XX XX
LATZREL | 20672 | 3002 | XX/ XX | XX /XX | XX/ XX
PL SEL 3 |
RDY-FOR-LAT | XX XX XX XX XX
LATZRET | 20075 | X0/ XX | XXX | XX /XX | XX /XX

(XX

PAYLOAD RETENTION

15




SYSTEM LEVEL

17




—_— s

| GPCIPL MENU (2)XX X DDD/HHIMM1SS \‘
| DDD/HHIMM1SS
17 DEU FORMAT LOAD X STP/PURGE CYC CNT XXXXXX
ERROR/MSG CODE XXX
| GPC SELF TEST 18X ERROR/MSG CODE CNT XXXX |
GPC SELF TEST 19X TOTAL ERR/MSG CNT  XXXX |
DEU SELF TEST 20X MSGS STILL IN LIST XXX |
TART D/L OF TOGGLE BUFFER 1 21X MCDS BITE |
START Ds/L OF TOGGLE BUFFER S 22X MODE XXXX |
STOP D71 23x BSR] XXXX |
STOP STP ON ERROR 24X BSRZ2 XXXX |
B CONTINUE STP ON ERROR 25X SWSW XXXX |
INHIBIT CKPT LOAD 26X PCM BITE Xxxx |
oLD PSW MOOCK  MOOOC XXX XX XX
| REGISTER 0-3 0000 XOO0O00C MO XXX XXX |
SET © 4=7 000000 OO0 X000 X000
REGISTER 0-3 OO0 XOOOOOONC MO0 30000 X XX X
| SET 1 4=T7 000000 OO0 X0 OO0 |
FLOATING 0-3 OO OO0 MO0 3000000 X !
PT REGS 4-7 000000 XO00000C X000 X00000NXX |
MAJ =00 MIN=XX SCHEDWRD=XOOXXXXX CLOCK] =XXXXX
\ (XX)
GPCIPL MENU (2)
0001 GPC MEMORY XX X DDD/HHIMMISS
DOD/HHIMMISS
MEM/BUS CONFIG | READ/WRITE XXX
1 CONFIG XX(X | DOATA 20x BIT SET 22X SEQ_ID 24
2GPC X XXX CODE 21X BIT RST 23X WRITE 25
R M 26 ENG UNITS XXX HEX 27X
| STRING | 1 X ADD ID DESIRED ACTUAL
2|l 8 X 28 XXXXX 29 XXXX  2000CK000000K
3] 9X | 30 XXXXX 31 XXXX 4 300 0000000 0K
4110 X | 32 XXXXX 33 XXXX £ 5000 000X XX
PL 1/2]11 X 34 00X 35 XxXXX 20000000000
c Enie [ 36 xxXxxx 37 XXX £3000000000¢
RT )]1% X 38 XXxXXX 39 XXXX £ 0 0 000 00K XX [
c 3 X — |
l 3[14 X | MEMORY DUMP |
‘ 4115 X | 40 START 1D EXXXX
| | 41 NUMBER WDS XXXXXX
| LAUNCH 116 X 42 WOS/FRAME XXX
| cl17 X DUMP 43
1 M ilie x| J STORE  MC=XX I
2l19 X 44 DOWNLIST GPC X | 45 CONFIG XX
OPS © ENA 49X 46 GPC X [
| STORE 47
| ERR LOG RESET 48 ‘
| (XX)
NS P = e ) L
GPC MEMORY
( XXXX/80) S
el DPS UTILITY XX X DDD/HHIMM:1SS
[ DDD/HH 1MM v
| MM PORT ASSIGN
1 PR UL CNT
| GNC 1X 2X STRING 1 LA\,-'C.‘ Lj‘;x
| s :: e ENA 36X
i oPS 0 7X 8x a L0R{L3 (X ‘
| MMU STATUS PL 172 23X | 24x
| 1 XXX
D | e Xxx VAR PARAM ID LIST
25 XXxx
| MMU SOURCE/BUS 26 XxXxx
GPC/MMU ax 27 XXXX
| MMJ/MMU 10X 2B XXXX
[ GPC/LDB 11X 29 XXX
| - 30 XXXX
| CKPT RETRY 31 XXXX
ENA 12x 32 XXXX [~ GROUND_OPS
HE R L W TN
3 | 1 1%
o (XXX XXX | SM C/0 ENA Sex
X| GNC C/0 ENA 53X
(XX)
—

DPS UTILTY



[ XXXX/002/ TIME XX X DDD/HHMIMMISS

DOD/HHIMM1SS
N T TONE
nga}UlX e 3 XX1XX1XX MSN T
MET 2X 6 XXEXX1XX
TIMER
Cﬂ; sé'ﬁﬂxxlxxlxx 20 XX 1XX1XX CRT T

TART 12 STOP 13
“];4 START AT XX1XX1XX MSN T 23 DURATION XX
17 COUNT TO XXiXX1XX MSN T

MTU
A 24 GMT “““’“';i'ﬁ‘xﬂ
28 MET a [DOOC/ XX XX1XX, X
UPDATE 32 MET RESET 33
TIME GPC
%A GMT TRY El‘ ::
MTU ACCUM 1 |XXX/XX XX 1XX , XXXS 34
2| XXX/ XX 1XX1XX 2 XXXS 35 | 3 xx
3| 000/ XX 1XX XX, XXXS 36 4 XX
GPC [ X000/ XX 1 XX 1 XX, XXXS 37 5 XX
TIME SYNC 38 (x~ J
NS
TIME
(Pxxxx/eser FAULT XX X DDD/HHIMM1SS
DDD/HHIMM*SS
1
CRT FAULT Crw GPC TIME
1D
XK 0O0O0OOOOC XN X X000 X0/ XX 1 XX 1XX |
00 0000000O0C X0 X OO0 XXX/ XX 1XX 1 XX
X0 000000000C X00OC X OO0 XX/ XXX 1 XX
B XXX 00000000 XXXX X X000 XXX /XX 1 XX 1XX
XXX OO0 XXX X XXXXX XXX/XX 1 XX 1 XX
XX XX XXXN X XXXXX XXX/XX 8 XX 1 XX
XXX OO0O00MC XXXX X XXXXX XXX/XX 1 XX 1 XX
XXX 00000000 XXX X X0 XX/ XXX 1 XX
XXX 0O0O00O000ONC XXX X OO XXX XX
XXX 0000000 XXXX X X0 XXX/ XX 1 XX 1 XX
XXX 0000000 XXXX X XXX XXX /XX XX 1 XX
OO0 0000000 XXXX X XXXXX XXX/XX1XX 1 XX
OOC X000 XXXX X XXXXX XXX/ XX XX 1 XX
O OO0 XXXX X X0 XX/ XX XX XX
XXX O0OOOOXX XXXX X X0 XXX/XK XX 1 XX
XXX O0000OMXX XXXX X 30000 XXC/XX 1 XX 1XX
(XX) ‘)
vl bt
FAULT

(' XXXX/ XXX /006 GPC/BUS STATUS XX X DDD/HHIMM1ISS
DDD/HHIMM 1SS
P 15 25 39 49

XU TXXXH [WXXX [ XXXX |X

PL 1 XS xS XS XS XS

2|l x5 XS XS XS XS
LAUNCH | XS XS XS XS XS
2| xs XS XS XS XS

CRT | XS XS XS XS XS

e XS XS xS XS XS

3| x5 XS xS XS xS

4] xS XS XS xS xS

lxx)d)

GPC/BUS STATUS







VEHICLE UTILITY

21




22

MASS

MEM(

IRY

MNUE

SENSOR T

RE

AD/WRITE

RGA/ADTA/RCS

1M
| MM
XXX
XX
XX
XX X
XXX
XXX



e

XxXxXx/042/ SWI TCH/SURF AX X DOD/mlhngsﬁ
DDD/HHIMMISS
RM SWITCHES/SURFACES FEEDBACK
' %)
XXXX/043/ CONTROLLERS XX X DDD/HHiMM1SS
DDD/HH1MM1SS
BOY FLP
55 1
Ll x§ x§ x336X
P X9 X =
TRIM Rl X9 Xx§ X338X
X9 x4 x939x
(Xx)
A MY
RM CONTROLLERS
XXXX/044 / SWITCHES XX X DDD/HHIMMISS
DDD/HHIMMISS
ENTRY ROLL MODE
LOW |NO
(XX)
s
SWITCHES
4 XXX/ | 00/ GTS DISPLAY XX X DDD/HHiIMM1SS
DDD/HH1IMM 1S5S
HDA CONTROL D DISP
ENA 1X [INH 2X DEF«.O 18X AFT 19X DRIVE 24X
HIGH 20X LOW 21X
CSL/RHL TEST FLAG 22X OFF 23X
UF1 3X UF4 6X
UF2 4x UFS5 T7X CRIT MEC CMDS  ELEV LMT SEL
UF3 SX [FA BX ENA 25X HORZ ET:
9 FAIL GPC SEL X INH 26X VERT 28
TEST EXEC 10X
D RESET 11X SL COMM SSC EXC
CH A ENA 29X 34X
DL FORMAT B ENA 30X 35X
12 gEL Xx [TysaLrS 31X 36X
A
S ??RNEEW 32 XXxX 37 XXXX
GSE POLL ENA 14X RTRN MSG 33 XXxx 38 XXxX
COUPLER
PASS/BFS XFER 15 STATE XXXX XXX
ERR CD XX xx
RJD TOGGLER
ON 16X OFF 17x
(XX)
GENERAL TEST SUPPORT 23

B sannsaaannsil



e ——
M 1M SE
HH I MM 155

ONTROL C HHIMM 1SS

HHIMMISS

NAME O000¢0 X 0K ERROR XXX

STATUS X XXX DR CODE XXX

TIME XO01XX1XX XK X
STOP AT xxxxx CANCEL S
RSHM AT XXXXX CLEAR MSGS 8

TEXT

X000 330K 00X X 0 X 300X X0 X X 00X XX
X300 30X XX X X X 0 X 300 X X 00X XX
X0 D3O X3 X 00 X X X X0 X X X0 X XK
X0 3N OO0 X XX 0N XX X X 00X XX
X0 3 0 300 00X X0 X 000X X 00X XX
X003 00 3 20K 0 X 0 X 00X X0 X X X0 X XX
X030 30X 00 3 0 3 0 3 30 X X0 X XX X X 00K XK
000000000000 00X 00X XX
XN 000X O X 00K X0 X X 300X XX
000 X X 00 X 0K X 00 X X 0K XK
X000 00X 00 XK X 000K 00X 00X XX
X300 M0 0N X MO X X XK X X0 X XK
000 0O 00 X0 X 00X 000X XXX XK
20000000 0C XXX 000X XXX XK
KO0 MO XK 000K XXX XK

(XX)

XX XX
XN XX
XX 1 XX
IXX1XX
XX 1 XX
XX 1 XX
IXX1XX
XX 1 XX
X001
X1 XX

TCS CONTROL




R

XXXAX/110/ BUS

/BTU STATUS XX X DDD/HH MM 1
BiIR0 P BTOP DDD/HHIHMI%E
FFIP X X X X LFIP X X X X BTOP
MODE X 1S X X X X 1 X X X X PMU XXX
MC X P X X X X LAIP X X X X E[UIA X X X X
XX 2S5 X X X X 1 X XX X 18 X' X X X
XX P XXX XPHMIP X X X X 16 XX X' X
CPU XX oo XXX 1 X X X X 1D X X X x
AP Y X LR X 2A X X X X
FF4S X X X X 15 XX XX B X X X X
PRI/SEC FAIP X X X X 2P X X X X @G XXM X
PORTS 1S " X X' X 25 X X X X b X X XX
A 22 XX XXLRIP XX XX 38 XxXX
PRI 1X 2SS X X X X 1S X X X X D e X
SEC 2% 32 AEX KX eR XM XX 3C X XXX
35 X X X X eSS X X X XEIUSD X X X X
4P X X X X MCIU X X X X MECJA X X X X
FA4S X X X X 1B X X X X
MMUL X X X X LDIUP X X X X € X XXX
X X X X XN X ID X X X X
DEUl X X X X PFIP X X X X SA X X X X
QBN XX 15 X %X XX B X XXX
XX X DS XX eC XXX X
4 X X X X eP X X X X MEC2D X X X X
(XX)
AL s
BUS/BTU STATUS
(!'Kll/l] SL MEMORY DumMP XX X DDD/HHiMM:SS
SM COM Burr XXX DOD/HH:MM1SS
SL COMP SEL
SS 1X
EXP 2X
SL COUPLER
SEL A 3X
B 4Xx
S START ADD XXXX
6 LENGTH XXXXX
B DUMP 7 XXXX

WORDS ACQ XXXXX

FAIL RHW XXXX
AW OXOOOXX

LAST ADD XXXX

S B

SPACELAB MEMORY DUMP

XXXX/ 112/ GPC/BTU [/F XX X DDD/HHIMMISS
DDD/HHIMM1SS
BTU SELECTION TEST STATUS
FF1 1X PCMMU 12X XXXX MDM OQUTPUT TEST

1
22X MMUl 13X BTU ITEM XX MODWLE XX
3 3x 2 14X STEP XX0XXX
4 4X MEC1 15X ROW XXXX ANALOG OUTPUTS
FA] Sx 2 16X BCE STAT RG 0O #X.XX 1 EX.XX
2 86X EJul 17X XOOOXXX 24X, XX 3 £X, XX
3 2 18x 4 1000 5 XXX
4 8x 3 19X PORT SEL 1 31X 6 #X.XX 7T X, XX
c PF1 9x DDU 20X 2 32X B X, XX 9 tX.XX
2 16X MCIU 21X 10 #X. XX 11 £X.XX
CMD 22X 12 X, XX 13 X, XX
SR8 23X 14 4X, XX 15 X, XX
ALL DES
a X X CRETE OUTPUTS
MOMS 11 ALL 24 DJ&NL EE
LEVEL 1 25: CHANNEL 1 XX00XXX
TEST LEVE 2 26 CHANNEL 2 XXXXXX

c MOM QUTPUT @2 J\l
ONTROL TERMINATE 28
CONT INUE €9 BTu CYCLIC BITE 30X

\ )

GPC/BTU INTERFACE

(" somxs113/ ACTUATOR CONTROL XX X DDD/HHIMMISS w
HONI TOR FAIL DDD/HHIMM1SS
(B (208 G 1 MRS R et
XX XX XX SB IX S
XX XX 4XX. XX RUD 2X S S S S FIN POS Jou:m XX Ois
000 4XX.XX LIE 3x S S 5 5 START 31XxX_ STOP 32X
HOCXX 10X RIE X SSSS8° 0 2LATERR o
00 XX.XX LOE S5X 5 5 S
DX i Rk ax 2222 B er MoN 33X
:;:." XX XX 1P X S S 2 g g :;::
XX XX XX LY BX S S
X0 XX 4XX.XX 2P 9X 5555 Al SRB/NW 34X
D XX 00 4XX, XX 2Y 10X S 5§ S W
4XX. XX 1XX. XX 3P nxsssg ﬁﬁw
«JO0 XX XN Y X S S
X000 100000 FPA 13X © R/SB REG/FRT 36X
X0 XXX RPS 14X AL MOGES.  TAT P B AT R
0000 1XX, XX RYA 15X O e X NOP CA FR? 39
00 XX XX XX RYS 16X 1 MDM 23 X NOP CA 48X
XX XX XX XX LPA 17X 2 FERY 24 X NOP n AL
100 XX $XX,XX LPS 18X 3 RAIN 25 x SR8 5/5 LIH 215
XX 4XX.XX LYA 19X 3 GRAV 6 X _EL Pos LIl a3
XX XX LY X 5 NULL
PO o e 5Tx 8 28 X R RATE .5 PCH 40

ACTUATOR CONTROL 25




/’lerzxzxfyoﬁ

RHC =
L 1 XXX
2 XXX
3 XXX
R 1 #XXX
2 txXxX
| 3 XXX
| A 1 XXX
2 XXX
3 XXX
TRIM SW

PINUE TS

e

R 1

=

RHC L 1

-

RSl

-

2 2 2 X X K T

MANUAL CONTROLS XX X DDD/HHIMM1SS

P
12XX
100X
1 XXX
XXX
1 XXX
XXX
XXX
XXX
XXX

¥ X 2 2~

2 3 2 2 2 XK XD

Y
£ XX
£X00X
13344
138 ¢ 4
XXX
£ 300X
300X
10X
£ XXX

DDD/HH1MM1SS

L XX
£XX
£XX
£XX
XX
£XX
XXX
XXX
XXX
XXX
XXX
XXX

R

O-HPw

>—<4TDD
L P == L P = L = (MY~

R 1 THC ™ Ty 12

>

W= -
2 2 2 2
2 2 2 2 2 X
3 X 2 K MK

(XX)

MANUAL CONTROLS

‘ 81234567891 ---#%><n STATUS 8280 BO0O BOGO 2000

Atk my box with five dozen liquer jugs
pagk mr BAXVITHFIVE DOZEN LiguoR L
=701 Cier) °2°0° 00,

-/ = pi-_4 -
”~

B

DEU STAND-ALONE SELF TEST



BACK-UP FLIGHT SYSTEM
(BFS)
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( 0081/ 4 BFS MEMORY XX X DOD/HHIMMISS
BFS DDD/HHI1MMI1SS

DATA IX BIT SET 3x SEC ID S
CODE 2x BIT RST 4X WRITE &
| 7 ENG UNITS XXX HEX BXx
| ADD 1D DESIRED ACTUAL

9 XXXXX 16 Xxxx £ 20000000 000K
| 11 000X 12 XXxXX 1 20000000000 X
| 13 0000 14 XXX 1 3000 0000000 X |
15 XXXXX 16 XXXX 12000000000 X {
| 17 00000 18 XXXX 30000000000 |
A | 19 000X 26 XXXX 1 D000 3 0 00 X 300X X |
|
MEMORY DUMP LAUNCH BUS 1 26X
21 START 1D rXxxx e am

22 NUMBER WDS XXXXXX OFF 28x
23 WOS/FRAME XXX
DUrMP 24

TFL ENA 29X ]
PASS/BFS XFER ENA 25X

BFS MEMORY
" FOE )
0001 THERMAL XX
BFS |
HYD SYS TEMP BDYFLP RD/SB L 0B |

ACTR EXXXS EXXAXS EXXAXS $XXXE
PRIME tXXXS EXUAXS XAANS XXXS £ XXXS £XXXE

STBY 1 £XXXS £XXXS 1XXXS $)XXXS #XXXS &XXXE |

STBY 2 EXXXS £XXAXNS EXUANS AXAXAS EAAXS £ XNXNS
HTR TEMF L/A R/B FREON LOOP | p
PRPLT . { A Y XXXS XXXS

|
POC 555555¢ T XXX XXX :
OMS CRSFI |
B EVAP | { {
HI LOAD S5¢ P XXXS
TOF DUCT SS
NOZ S S
FOLN S 1SSSS
1
- -— - 3
HYD BLR/HTR S S
APU
GG/FU PHP HTR S55S S5SS |
TKAFU LN | SSS555555 |SSS555555 |S55555555 |
PUMP/VLV COOL SS SS |

>3 55 S
FC END HTR A/B | OO/ 00XXS | X000/ XX XXS | XX XX/ XXXXS

e

XX

THERMAL

/— 1021 XXXXXX TRA | XX X

BFS DDD/HHIMMISS |

KEAS
500
1 3OCK X X
| | T XXX
| “'C‘, XXX XXX
| R XXX
| PoXXX
c i 360 Y XXX
| 4
208 » l
ac
+5Tu - i
2 &
IOC} e
A g
2 60
S
8 (XX)
A
ASCENT TRAJECTORY 1
(i 1031~/ / XXXXXX TRAJ 2 XX X DDD/HHiIMMISS
BFS DDD/7HHIMMISS
+200 — S— -z _ @ _— e ——
i (= co 26
{
aH | H XXX
: R XXX
P XXX n
D k Y XXX ‘:""'_ = 3 e
L “ RILS~ s | L XXX
| 34 TMECO XXIXX
‘ lc XOOC XXX
9°'s |
|
20 2
(XX)

\.& S e

ASCENT TRAJECTORY 2
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3041/ / ENTRY TRAJ | XX X DDD/HH1IMMISS
.

8 e - SO, EFS DOR/HH 1MM1GE
| 5050 £ BEM™ags
| /
1 BIAS UXX - : |
D REF XX.X 150 e
45 +40 q XXX, X 7 Py
| R XXX /
| P XXX
| 40 39 T XXX
AT E
35 20
k.f
30 116
|
| 85 -+oe o REF  #XxxX
- = L REF XXXXS
. 180 100 CHD  Xo0KX
\ (XX)
ENTRY TRAJECTORY 1
(" 3041/ 7 ENTRY TRAJ 2 XX X DDD/HHIMMISS
s ) L E;% Dg%/wmmgg
50 150 350 250 200
| 1 BIAS [4XX /el
D REF XX,X
45 +40 q XXX, X
R XXX
' T P xxx
’ 40 Jo ¥ XXX
B | ;
! 35 120
-l X XXX
b NY TRIM X,.XXX
[ 3O 110 AlL XX, X
! RUD XX, X
ZE‘?O H BIAS 2
H BIAS  #xXXX
a5 ‘e REF  1XXX
| R REF XXXXS |
=125 -120 it C&G Xxxx |
(XX) J
Y/
ENTRY TRAJECTORY 2
4
| 3041/ / ENTRY TRAJ 3 XX X DDD/HH1IMM1SS
« D S %%D/H-HHHISE
450 250
[
|
C |
Y X. XXX |
NY TRIM X, XXX |
AlL XX, X
RUD XX X
ZERO H BIAS 2
H BIAS  #XXX
REF XXX |
F XXXXS
-210 Sfarylintilidd et
| (xXx)
ey 55 MRS IR s
ENTRY TRAJECTORY 3
e = —
( 304 XX X DDO/HHIMMISS
3 El)/ / ENTRY TRAJ 4 e DOO/;'&;"“E;
| 45 156
| 7
1 BIAS (XX
D REF XX.X
40 140 q XXX, X
| R XXx
| P XXX
15 18 Y XXX
D |
X
30 te0
252 16
RUO XX, X
ZERO M B[AS E'
20 1o % BIIQEAFS 0K
= £ ROLL REF XXXXS
-275 -230 CHD XXXX
(xXx) |
~ ENTRY TRAJECTORY 4 20

A S ——— e ]



ENTRY

TRAJECTORY 5

6 RT TRAJ Xx X HHIMMIS
BFC HH MM 1 5¢
aH = 3
T *4 l*' w‘ 1
[ X, XX
« XX
H XXX X PPA X
THE XX 1 XX
Febns XX
B 1] XXX XXX
1+ 4
ol
] R XXX
1 34 F Xxx
-t ! 9's o Y XXX
X XXX
X X
RTLS TRAJECTORY 2
| XXX X/ 850 HORI[Z SIT XX X DODD. HleHlb‘_,
| ALTH BFS DDD/HHIMM1ISS
| 9 XX.XX NAV DELTA
| aX 10
| X XXX XX
WOOOOOOXXXXX X aYy 11
4] XXX ITE XX -— EDOOOCX
PRI XXXXX IX e - aZ 1
SEC X0XXX 4X ) EROOOONX
‘ TAC XXX 5 \ AX 13
o B XXX
TAEM TGT ® aY 14
c GIN X XXXX & o OO0
HSI X o aZ 15
XEP 7 OO
| AIM XXXX 8 LOAD 16
| NAV RESID Nl *Ac: XXATACS A8
| “\ £XX 4 X ]“' £3000 , XXG X000 4 XX
£ o X £ 3000, XNG X000, XOXF4 XX o XXS
| DES 31X DES 32X DES 33X
DRAG :x:n
ADTA ’
ADTA 'O GtC 8 O
L xx
HORIZONTAL SITUATION
[’7 XXX /851 BFS OVERRIDE XX X DDD/HHIMMISS
BFS DDD/HHIMMISS
W L VR R
5 1X 2X 3X
|
VENT DOOR CNTL A T MODE
OPEN 4X B‘%A 9x
CLOSE SX ATO 16X
ABORT 11X
‘ MAX THROT 24X
D | ENTRY FCS
ET SEP ATMOSPHE RE ELE VON
AUTO 6X NOM 37X NOM 25X
SEP T N POLE 38X ALT 26X
- S POLE 39X
ET LmB DR FILTER
CLOSE B8X NOM 27X
PL 28X
AFT RCS DuUMP
36 XXX XXX ICNCT 29

BFS OVERRIDE




XXX/ 099 FAULT Xx ¥ DI MM
BFS DDD/HHIMMIC
CRT FAULT /v * ™
10
XX OOODOOOOEE XXX X X »
WX OO0 XXX X X
XX OO XXXX X X ¥
XX OO0 XXX X X ¥
XX OOODOONX XXXX X X -
XX OO0 XXXX X x -
XXX 00000 XXXX X X X
XX 000000 XXXNX X X X
XX OO0 XXXX X X X
XX OOO0O00OE XXX X X X
WX X OO0 XXX X X X
X OODOONNX XXX X X X
XN XXMM MXXNX NXXX x X Y
XX X000 XXX X X X
YO 0000 XXX X X X
XX MEXMMXXMXX XXXX x X ¥
XX O0OOOONOEEX XXX X B X
WX MEXMNMXNNXX XXXX X ¥ ¥
OOX OO XXXX X X ¥
XX MXNMXNNMAN NNXX ¥ X X
XX
FAULT
‘ ANANG NAENG NNEK I BB
% NNNS WNANS, WNAX
At LR
GNC SYSTEM SUMMARY 1
WX N NN ) M Sy X N b I MM 1
v L.l
; " ) B
1 s LR RN EEx X KEx
Rl EEEN ENEN EENX EEEN KRN
; ANENS ANMES PMMES PAXXS NN
" INANG IMMEG A MXXNG QEXXS AXEXD
AT - — — 2 | . e T
NG ANENG MM ‘ WY NNENS NN
AN, NENKY, NENK WX ANS NAANG XXX
¢ WNN X Y, | e "X WHN XX
N N L WHX AN N
. NNx N 1L Y NN XN N
] XN NN WH X wHN N
N ¥x T
’ NN NN N L LR
NN N
: ™ FLOW RN NS NNN
N L "N A KNN KN

SM SYSTEM SUMMARY &«

n




HEAD-UP DISPLAY
(HUD)




FORMAT 2 PRE-WOW (100 FT)

ROUNDSPEE

FORMAT 1 AFTER WOW

34



A SHALLOW
AIMPOINT

JPPERA RIGH

UPPER LEFT

WINDOW
AIRSPEED [

TAPE —

RUNWAY

AIRSPEED —
MONITOR
BOX T

GUIDANCE \

STEEP
AIMPOINT

FORMAT 2 PRE-WOW

BORESIGHT

+ ! 3K TAPE

o - ALTITUDE
s 200—F
= o L T = G LIDESLOPE

AIRSPEED [ ——- 3 ~
TAPE ‘ = 7 - /--.:" ATOR

NORMAL

FLARE

ACCELERATION \ /-c"‘ / REFERENCE
= ATTITUDE
- 5-TRN "?“"""\ / REFERENCE

LOWER LEFT —
WINDOW SPEED BRAKE
SCALE

GUIDANCE

OPS 8 LOW

BORESIGHT

VELOCITY
VECTOR
- T
OGS/FLARE ‘*\ N e
REFERENCE o
L -
5 = RADAR
i < e -~ ALTITUDE
AIRSPEED - ~a O -
TAPE * R
< - v GLIDESLOPE
~ ~
o, INDICATOR

ATTITUDE

GUIDANCE =
REFERENCE
N 4

LOWER LEFTY SELQ.AAS
WINDOW

OPS 9 LOW
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NOTES




