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R-747
SIRU UTILIZATION REPORT

ABSTRACT

This report presents a complete description of the additional analysis,
development and evaluation provided for the SIRU system as identified in the require-
ments for the SIRU Utilization program set forth in Amendment 7S of NASA/Johnson
Space Center Contract NAS 9-8242.

The SIRU configuration is a modular inertial subsystem with hardware and
software features that achieve fault tolerant operational capabilities. The SIRU
redundant hardware design is formulated about a six gyro and six accelerometer
instrument module package. The modules are mounted in this package so that
their measurement input axes form a unigue symmetrical pattern that corresponds to
the array of perpendiculars to the faces of a regular dodecahedron, This six
axes array provides redundant independent sensing and the symmetry enables the
formulation of an optimal software redundant data processing structure with

gself-contained fault detection and isolation (FDI) capabilities.

The SIRU Utilization program consisted of additional analytical and develop-
mental effort in these four specific areas:

1. Failure Detection, Isolation, Classification and Recompensation (FDICR).

2. Error Source Propagation Characteristics.

3. Single Position Self Calibration.

4. Self Alignment System (Gyro Compassing).

5. Local Level Navigation Performance Demongirations.

The theory, analysis, development description, software integration and
performance evaluation of each of these advanced adjuncts comprised the SIRU

Utilization program.
This report consists of three volumes.

Volume [, Theory, Development and Test Evaluations contains a complete
description of the theory, analysis, implementation and test results for each
of the tasks.

Volume I also containg a review of the reliability performance statistics,
possible future applications for the developed techniques and conclusions and

recommendations.



Volume II, Software Documentation, provides documentation of the additional
software and software modifications required to implement the Utilization capabilities

including assembly listings and flowcharts.

Veolume III, contains the system-log of significant events from the beginning

of the system testing program until it was completed in December, 1972,

A companioen to this report, SIRU Development Final Report R-746, has been

issued documenting the design, development and evaluation of the basic SIRU aystem.
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1. 0 Introduction

This volume describes the software developed for the SIRU Utili-
zation project. Two principal programs and their subroutines are documented,
the single position calibration program and the End~to-End program which
includes coarse and fine alignment, navigation and statistical failure detection,

isolation, classification and recertification,

Included in the documentation for each program and subroutine is
a brief functional description, a listing, where necessary a flow chart,
and the machine time and memory requirements, A load map is provided
showing the location of each program as it resides in core for all but four
programs. These four programs, SPUF, AASF, VELF and MLPF, for
reasons explained below, reside in the upper 8K of DDP518 core memory.

The SIRU test facility DDP 516 computer has 16, 000 words of core
memory. The upper 8, 000 words (8K) of memory are set aside for use
by the utility programs including the loader program. Since the total memory
requirement of the SIRU software plus overhead routines is approximately
9580 words it was necessary to put some programs in the upper 8K of memory.
This was accomplished by first loading the selected programs into the lower
8K of memory from the disk operating system , transferring instruction by
instruction into locations '20000 to '23560, modifying in mernory access mode
to change all address constants and saving as a run version called FXMR
{fixed memory). These programs therefore do not show up on the load map.
To call these subroutines, the main program uses a J3T (jump store) in
place of the normal CALL,

1,1 End to End Program

The End-to-End program is described in the write up for its main
program ALUP. In order to explain the timing and scheduling of tasks, the



End~to-End program is divided into three sections P,G and F (ref,
write-up for ALUP), These sections also divide the End-to-End program
functionally into the following tasks,

Section Function . _Associated Program

Page
P 1. Read the six accelerometer RES0 93

up-down pulse counters

2, Compensate for accelerometer ACOM 98

" 5F, bias and misalignment

3. Do bias recompensation PDIS 237
(statistical) '

4, Normalize for sz and
Ruw effects ROMS 263

5.  Accumulate pulses for FDI PPUA 189

(failure detection and isolation)

6. Check for FDI ERCA 249

7. D.o least squares matrix MLPF 45
multipying

8. Normalize quaternion SPUF - 12

9. Perform the velocity algorithm VELF 35

transforming body AV to
inertial AV

10, Accumulate inetrtial AV VACU 112



Section

G

10.

11, If 60 <T< 260 do coarse alignment

12,

Function Agsociated Program

. Read the table angle encoder

Read the six gyro up-down

counters and interpolators

. Compensate for gyro SF

BD, ADIA, ADOA, ADSRA,
anisoelasticity, misalignments
and OA coupling

. Do ramp recompensation

. Do bias recompensation

. Accumulate pulses for FDI

and FDICR

. Do FII

. Do least squares matrix multiply

. If T> 260, do inertial rate

compensation

If T= 60, do coarse alignment

level calculation

Z AV filter

If T= 260,set T AV =0, set

coarse alignment finish bit =1

and do coarse alignment azimuth

calculation

part of
ALUP

RE50O

GCOM

DCL0

COMP

COMP

GPUA

ERCA

MLPF

VELF

LVCA

SVFL

AZCA

Page
61

93

103

234

200

209

220

249

45

35

230

169

223



Section Function Associated Program

Page
13. If 60 < T # 260 do attitude AABF 21
algorithm
14, Update time counters part of
ALUP 61
B 1. Do fine alignment after coarse MALS 203
alignment is finished
2. Do navigation (to enter navigation NVIG 174
mode sense switch 2 on DDP516
control panel must be set)
3. If output bit is set (if time is STFL, 119
multiple of 2 minutes) and register PDIS 237
set 1 is restored (fine alignment or FNOP 79

navigation update is finished) do the
gyro and accelerometer statistical
failure programs and start the output
of system status

Routines not specifically identified by task in sections P, G and F are

FNOP
Cutput routines 15

FPOUTC 114
STFL 118
DTIS Statistical fail detection routines 160
IDEN which operate every two minutes 159
STVR 191
DSQR Square root Math 166
SINX sine/cos stbroutines 199
BTVR Fail insertion test routine 272



1. 2 Single Position Calibration

The single position calibration program runs in conjunction with
the fine alignment program and functionally works as follows. For the first
twenty minutes, only fine alignment is running at a rate of once per second.
At twenty minutes the vertical axisg filter (DZNC) starts and filters the one

second intervals of Z{AH ) from GDAC, Thirty minutes are allowed

xB ~ **xcMp
for the filter to settle out, at which point DZNC starts summing the filtered
vertical axis drift while GDA C starts summing the six gyro A8's, Twenty
minutes later (80 minutes into the run) VCMP and LGDC perform the final
calculation yielding estimated A, B,C and D gyro drifts (ADFT, BRDFT, CDFT

and DDFT) which are then printed out,

The loaded version of the single position calibration program as
shown on the load map utilizes eighteen of the subroutines documented in
Volume III of the SIRU Development Final Report., Four additional programs
were generated to accomplish the single position calibration function. These

programs are

Function Asgsociated Program
1. Controlling executive SPM2 278
2, Output subroutines SPCO 287
3. Fine Align program SPAL 292
4, Vertical axes drift filter, PEP4 298

accumulator of vertical axis drift

and gyro pulses



1.3 Memory and Timing

1.3.1 End to End Program

The following Table (1, 1) lists each routine, its memory requirement,
in octal and decimal, and the estimated machine time required for those
programs and subroutines which are exercised during each update cycle (0. 02

seconds for the End-to-End program running at 50 updates per second),

Total memory requirements, including the Fortran Library (182) and
the Base Sector (512} plus the total of 8546 shown in Table 1.1is 9240 words.
The actual loaded End-to-End program utilizes the first 23560 locations in core
(decimal 9778).

The timing estimate of 8884 wsecs is considered accurate to within 5%,

The routines not timed in the table operate at update rates of once per
second or once every two minutes and therefore are not critical in the evaluation
of machine time requirements. For example, during Navigation {the computer's
busiest mode) the additional untimed programs raise the percentage of computer
time utilized from the 44. 4% to a conservative 44, 7%.

1. 3.2 Single Posifion Calibration

Table 1.2 lists each routine, its memory requirement, in octal and
decimal, and the estimated machine time for each routine. The single position

calibration program runs at 100 updates per second (i.e. .01 second per update
cycle ). '

Total memory requirements including the Fortran Library (586) and
the Base Sector (512) plus the total of 3731 shown in table 1.2 is 4829 words.

The present demonstration program operating at 100 updates per second
takes 70% of the machine time, A conservative estimate for the single position



calibration when integrated with the End-to-End program is 46% of the machine
time. This will not alter the 44, 7% machine time required by the End-to~End

program when operating in alternate modes.



TARLE 1,1 END-TO-END MEMORY AND TIMING

MEMORY SOURCE TIMING

SOURCE | OCTAL | DECIMAL SUBR%%TINE CYCLES uSEC

MLPF 1560 880 PIPR 631 605. B
GYPR 661 834, 6%

VELF 712 458 VELA 979 939, 8
IRCO 468 449.3

AASF 424 276 855 820. 8

SPUF 257 175 _ 488 468.5

ERCA 1222 658 PFDI 1052 1009, 9%
GFDI 1069 10286, 2%

ROMS5 366 246 523 502. 1

BTVR 203 131

SINX 165 117

MALS 257 175

DSQR 146 98

PPUA 33 27 108 103. 4

AZCA 425 277

GPUA 56 46 148 142.1

LVCA 147 103

SVFL 151 105

DC50 127 87 177 169, 9

PDIS 774 508 PREI 59 56. 6%

ALUP 77 511 (ACC'S) 79 5.8
(GYRO'S) 149 143, 0%

FNOP 1273 699

RE50 224 148 INPIP 43 41.3
INGYRO 105 100. 8

GCOM 463 307 959 920. 6

ACOM 201 129 426 409.0

VACU 50 40 97 93. 1

FPOUTC 242 162

STFL 1025 533

DTIS 667 439

IDEN 311 201

COMP 465 309 GRMP 119 114. 2
GRBI 59 56. 6*

LNAV 771 505

STVR, 304 196

TOTALS 8546 9254 8884

b3
indicates worst case




TABLE 1.2 SINGLE POSITION CALIBRATION

MEMORY AND TIMING

MEMORY TIMING
SOURCE OCTAL | DECIMAL | CYCLES | 4SEC
SPM2 604 388 228 219

SPCO 217 143 -
SPAL 362 242
PEP4/GDAC 547 359 136 131
READ 210 136 148 142
GCOM 463 307 959 |, 921
ACOM - 201 129 426 409
VACU 50 40 a7 03
SPUN 257 175 488 468
AABS 424 276 855 821
VESP 517 335 979 940
DCOA 127 87 177 170
DCMT 1 64 116 146 140
ERCS 104 68 191 183
EMIN 42 34 16 15
GMIN 42 34 16 15
GPMA 524 340 920 883
SFPOUT 242 162
SXOU 63 51
SDGS 145 101
MG63 173 123 804 772
MV63 125 g5 740 710
TOTALS 3731 7326 7032




END-TO~END PROGRAM LOAD MAP

ATTACH TTSTAT . MR *
ox . C 5PPUA
DEBUG . MR
GO C BSTVR
MR
$2 300 777 C BSINX
$D 310 : MR
000310 000000 : C BMALS
%4 ' - MR .
0003LL 000050 C scomp
507630 R
000312 00000C C BGPUA
D 314 - R
000314 00000 . C HAZCA
1.4 MR
00035 0000600 C BLVCA
341210 MR
QG0316 000000 C BDC50
b5 MR
- LDRX %3665 1000 64 C BPDLls
GO MR
N C YERCA
1 BALUP MR
MR C BROMS
C BFNOP . PR
MR C BBIVR.
C BRES0 LC
MR . : i :
C sACOM - *START 01000
- MR *HIGH 17034
C BGCOM *NAMES 17151
MR *COMN 23777
C BVACU *BASE 15411
MR *BASE 16551
¢ BFPOUT *BASE (01760
MR . *BASE 00272
C FILIBY LIST  00GOI
MR RUPT 01340
C BSTFL MOLE 01721
"R QUTPUT 02000
C BDTIS ICINIT 03274
MR INPIP 03347
C 8IDEN INGYRO 03410
MR _ ACOM 03522
C BD5AR GCOM 03724
MR VACU 04410
C BSVFL FPOUTC 04462
MR ‘ QUTIO0 04674
C BNVIG SQRIX 04726
l .

®

10



I v

FpaT 04728 d0AP 13454
ARGS 05010 COAP 13456
Ti ¢cUu u5081 DRAP 13460
INOUA 05104 : EQAP 13462
TNOU 05111 FOAP 13464
TOOCT 05161 PSFI 14060
STFL G5214 PRBI 14740 .
DTIS 06242 ROMS 15000
ZEIN 0S&66 WXPR 15333
ETa 06716 WYPR 15334
ZETA 06732 WZ PR 15335
IDEN T332 GFDI 15450
Lixmv 07325 PFDI 15544
IDIN 07345 88907 16630
IPLE Q7420 23717
DSGR 07444 . LC
SVFL G7s814
RY| G7752 ATTACH OEHRLE
e 01754 UK
53 07758 RESTOKR FXiMR
54 UTT80 OK
LNAV 7766 ATTACH TTSTaT
LAMB 16648 OK
aMmGA 10676 SAVE RALUP 64 22560 1000
H 10672 OK
VR 10700
VN 10702
VE 16704
PFAC 10770
STVR 11024
ZBTA 11232
COSx 11332
SINX 11351
FALN 11520
ComP 12000
CollN I22ls
crmv 2232
SIRP 12252
3 12326
3pP2 12330
PLCD 1235¢
PCP2 12360
GRBI 12371
aR P 12436
aFAC 12466
AZCA 12546
LVCA 13174
LCoA 13344
ADAF 13452

l

11



PROGRAM NAME

SOURCE: SPUF

BINARY: BSPUF

ENTRY POINTS (location): SPUN ('20500)
GENERAL DESCRIPTION:

This subroutine when called will correct the quaternion in order to
maintain it as a unit quaternion. It imposes the constraint that
2 2 2 2
=1,
ANte ta y te,

Ideally the equations to be implemented would be

Al =ad
0 '=de
(- d
P Py
'z'='°zd
where
= L
2 2 2 2
\/R -I-px +py tp,

However, since the sum of the squares of the elements of the quaternion

never deviates significantly from 1, we can simplify as follows:

2 2 2 2

€=2 +px -I-py +pZ -1
°or 12+Px2+py2+p22=1+e
\/A2+pX2+py2+pzz= Tre=1+%
d:li%zl-%
30

12



1o - E

A Al 2)
Py = Py (1 -%)

L 1 _ €
Py py( z)

€
Pyl Pl -3

Using the scaling and terminology for the quaternion described in the

program AASF

©

. Y _x Lty - _2Z
(1.e.,L—2,RX—2,RY—2andRZ 2)
we derive the new constraint that
L2 s Bx? + RY? + Rz% equal 1/4
L'=LD
RX' = RX D
RY' = RY D
RZ' = RZ D
where
D= 1
2/12 + Rx® + RY? + RZ®
E=L2+ RXZ + RY? + Rzz—-al-
12+ rx®+ RY?+ RZ%= 14 E
Jits ry?+ mY2+ RZZ = /L+ B=li E
D&——t =~ - 2E
I T OF
50

L'= L ({1-2E)
RX' = RX (1-2E)}
RY' = RY (1-2E)
RZ' =RZ (1-2E)

13



Qr

AL = -2E L
ARX =-2E RX
ARY = -2E RY
ARZ = -2E RZ

H

Now expand the AL term (the ARX, ARY and ARZ terms are analogous).
Since AL is very small we shall really calculate

924a1, - -22% L,
. 425
define FACT = -2°"E. Then
AL = FACT L
24
2
since
L3
.= Ll +—11_25+—-ﬁ_
2 2
then
AL = FACT L1 + FACT L2 + FACT L3
224 239 254

and we need only calculate

FACT L1

AL =
224

repeating we have

E-L%+Rrx%+RY2+RZ%-1/4

and
2 2
2 2, L2 L3 LiL2, L113, L2L3
1.7= L17 + + + + +
530 60 514 529 xr
2 2 .
rx? = mxi? 4 BX2” . RX3” RX1 RX2 , RX! RX3 . RX2 RX3
530 80 14 29 44
9 2 2 2 2
RY“ = ...
rz? =

14



substituting and gathering terms we get

E= 12+ rx12 + RY12+ RzZ1%
2
22 + rx2? + Ry22 + mz2? . 132 + Rx3Z + Ry3® + RZ3
* 30 GO
2 2
, L1Lz+ RX1RX2+ RYLRY2+ RZ] RZ2
14
2

L1 L3+ RX1 RX3+ RY1 RY3 + RZ1 RZ3

+
229
+ L2 3+ RX2RX3 + RY2 RY3 + RZ2 RZ3 1
44 4
2

We now want to calculate
FACT = -225]5]

Since FACT has only 15 bits of significance, all terms contributing to I
with denominators greater than 240 can be ignored. This eliminates the

terms

L3, , 4 L2L3...

260 44

The flow chart for the implementation on the DDP516 of the above

derivation follows.

15



Gron)

SUMM - L2°+Rx2%+Ry2%+Rz2?

8

L1L3 + RX1IRX3 + RY1RY3 + RZ1RZ3
4

+

{
(SUMM)

215

l

SUMM =

SUMM = SUMM + (L1L2 + RX1RX2 + RY1RY2 + RZ1R22)
4

|
SUMM + (THRD) _ (SUMM)
415 12

I

2

SUMM = SUMM + L1% + RX12 + RY1? + Rz12

[

1
‘A, B = SUMM -7

(Double Precision Accumulator}

A,B=A, B 210
( At this point A, B is either 0,0
or 177777, so IAB, CRA is same as 219)

[
A,B = A, B+ THRD

FacT = -2'%(a, B)
l

I+ (FACT RX1)

224

l
RY + (FACT RY1)

224

L

RY

RZ = RZ + (FACT RZ1)

24
2

16




wIcrnen®p TFLECOMMUNTCATED DATA
npe-516 ASSEMRLY LISTING

nanA
non2
nona
0oy
nnen
noor
nonT
nnen
nocH
NN
naT
0012
nn13
014
[$14 1
(LA RS
017
ant1a
ne1a
nN2n
0nz1
nn22
nnz3
0024
Nnozs
nn2a
o627
nn>a
anz2g
003N
nni3n
nn32
nni3
nn3a
no1s
nHan
no37
1n34
ED
nnun
Qou1
0oy 2
ooul
aduu
a0gn
nny4a
Gou7
onuA
Qoun
an&Rn
NS
0052
nos3
0050
008S
005+%
0057

20500
20507
20802
20503
208nu
20508
20504
206507
20510
zNh811
20R12
20513
20514
20515
20514
20817
29820
20521
20822
0827
20524
20525
205826
20627
20830
20831
20532
20513
20534
205135
20513A
2ns1317
20540
20541
205472
2054 3
208044
20545
205464
20567
20850
205581
20552
20853
20554
20555
20555
20557
20560
20561
20562
208F3
20564
20565

0 000000

0 02 006ARY
000007

¢ 16 00461
04t 77

0 04 20744
0 02 00uU6?
002Nt

0 07 20754
0 16 ONLAD
0 0F 20744
0401 76

o 04 20742
0 N2 NOLAL
000201

0 16 DOLES
punt 77

N ou 20764
0 N2 NoUARR
000261

0 N7 20756
0 16 NOULEY
0 0A 207044
0401 76

0 06 20742
0 0u 20742
0 02 00470
aoo201

0 16 00474
nuat1 17

0 04 20744
0 02 00LT2
000201

¢ 07 20758
0 16 00470
0 06 20744
0ud1 76

0 06 20742
0 nun 20742
0D 02 00474
0Nazo

0 16 00475
U0t 17

0 o4 207uu
D 02 00u76
000201

0 07 20754
0 15 DOu74
0 06 20744
0401 76

N 06 20742
0401 61
Ny 20762
0 02 00460

SPIUN

ARS
nwg
sune
DAC
LDA
DB
MPY
LRS
DsT
nLD
TAR
DSA
“PY
DAD
LRS
nsT
DLD
TAR
MpY
1 RS
nST
D1.D
IAB
PSA
MPY
DAD
IRS
naD
nsT
NID
Ing
MpY
1IR3
nsT
DLD
IAB
nSA
mPY
DAD
IPRS
Oan
nsT
DNIn
IxE
MPY
LPS
DST
DID
InR
DSP
MpY
DAD
LBS
DAD
LES
DST
DLn

1208500
SPUN
.k

L2

L2

1
OVFP
13

FIID3
I
cyrp
l
SNmMH
RYX1

RY2
1
QVFP
RY 1

FOLG
FX1
Oy Fp
2
SUMM
Sttmm
RY1

rY?2
1
nyre
rY3

FanG
RY 1
O¥Fe
SU™M
sgry
®Z1
RZ2

OvVFD
RZ2

FUTG
B2
QVFp

SUMHN

ALL R

L1

17



MICRQCNMP TFLECHMMUNTCATED DATA

anse
onee
0060
NO6 1
0062
AL
nNORN
N0RS
0066
0067
N0RRK
0069
0070
0071
0072
0073
00714
0075
onTs
D077
0078
ne7aq
ONgn
noe1
0082
00”2
0nay
0085
CORA
0ngr
poan
nnARY
nnen
GHER
0092
nnay
OLT
¢nas
0n9a
noa97
009R
npan
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110
0111
0112
0113
0114

pRp=914
205R6A 0 16 O04AT
20567 0 04 20744
20570 0 02 00uRl
20571 N 15 004K5
20R72 D 0Rr 20744
20573 0 D4 20744
20874 0 02 00470
20875 0 1% 00471
2087A 0 0B 207u4n
20577 0 08 207u4
206800 n Nz o0L7Y
20A01 0 16 00U75
20602 0 06 20744
206/01 0401 76
20R{4 0 06 20742
20605 0 04 20742
20606 o411 7%
20R07 140040
20/10 N N 20752
20611 0 02 20742
20/R1%2 04Nt Ay
20613 g 04 20742
20F11H 0 02 004BD
20R15 0 16 004a0
20614 0 0 20742
20617 0 o4 20742
20R20 0 02 A0uAy
20621 0 16 00uBH
20R22 0 06 20742
206213 noay 20742
20824 Q0 62 onuTo
20625 016 HNOUTO
20R26 0 06 207042
I0R27 n 0 20742
20630 0 02 00u7u
20831 0 16 00870
20A/32 0 06 20742
206133 0 07 20750
206A3U ann201
20635 10040
20R3A nooz2o1
20637 0 06 20752
20R40 0411 &€
20641 0 DR 20756
20h472 140407
20/473 0 04 20746
20RLL 0 16 00U60D
20645 0 0of 2075k
20644 000201
20/47 180040
206%0 000201
20A81 nug1 67
20652 0 06 00U62
20653 0 04 20744
20654 180040
20R55 0 04 oGus2
20654k 0 02 20744

ASSEMPLY LISTING

MPY
DST

PLD

MPY
DAD
DsT
DLD
mpY
DAD
DST
PLD
MPY
DAD
LRS
DAD

nsT

LLS
CRA
DST
DLD
LRS
nsT
DLD
MPY
DAD
DST
DLD
MPY
DAD
DST
DLD
¥PY
DAD
DsT
PLP
MPY
DAD
DSR
TAB
CRA
IAB
DAD
LLS
DAD
TCA
DSsT
MPY
DAD
IAE
CRA
IAB
LRS
DAD
DST
CRA
DSt
DLD

L2
OVFP
RX1
RX2
ov¥p’
OVFP
rY1
RY?2
OvVFP
OVFP
RI1
R7%2
OVFP

sumnM
Sy

THRD
S0uM
12
SUMM
L1

SUMM
SumM
BX1
RX1
SNUMM
SITMM
RY %
nyYt
SiMM
STUMH
RZ 1
Bz
SOrM
TWNZ

THPD
10

HALF .
FACT

HALP

13
OVFP

L3
OvVFP

18



MICROCOMP TELECOMMUNICATED DATA
DDP=-516 ASSENMBLY LISTING

0118
0116
n117
0118
8110
0120
0121
0122
0123
0124
0125
0124
n127
0129
0129
0120
0131
0132
N 133
0134
0135
0176
n137
0139
0139
2140
0141
0142
0103
0140
0145
D146
0147
0148
ntug
0150
0151
n1s2
ARER
0150
0155
0156
0157
D158
0150
014D
0161
0162
0153
N6
0165

Q31FA
167

N1/7

20657
20660
20661
20662
20663
20660
206R5
20666
20667
20670
20671
20672
20673
20674
20675
20A74
20677
20700
20701
20702
20703
20706
20705
20706
20707
20710
20711
20712
20713
20714
20715
0716
20717
20720
20721
20722
20723
20724
20725
20726
20727
20730
20731
20732
207131
20734
20735
20736
20717
20740
20742
20743
207454
20745
20746
20747
20750

ou0t A1
0 05 00URD
0 Di D0BEO
0 02 00460
0 16 20746
0 36 20756
0002079
14a0up
000201
nunl 67
D 06 00U6E
N 0w 20744
140040
G Ou 0QUGE
0 02 207uy
0801 61
0 06 NoubY
0 08 DQuey
0 02 00470
0 16 20746
0 06 20756
000201
140040
ono2nt
0401 67
3 06 00472
0 04 20744
140040
0 04 0OuU7T2
0 02 207u4
ount1 61
0 06 00470
0 04 00ar0
0 02 0047y
0 16 20746
n 06 20756
000201
140040
000201
nun1 67
0 06 00476
0 94 20744
140040
0 04 00U76
0 02 20744
o4t 61
o 06 DO4T4
O 04 00u7d
000505
-0 01 20500
0000030
0000090
anoeoaoo
Q00000
000600
000000
020000

SuNN

OVFP

PACT

TWNZ

LRS
DAD
psST
DLD
MPY
DAD
IAB
CRA
IAB
LRS
DAD
DsT

"CRA

D5T
DLD
LRBS
DAD
hsT
DLD
mMePY
DAD
IAB
CRA
TAB

15
L1

RY

© FACT

HALF

RX3
OVFP

RX 3
ovVFP

RY1
RY 1
RY1
FACT
HALP

RY 3
OVFP

RY3
ovFP

RY 1
RY?
RZ1
FACT
HALF

RZ3
ovree

RZ3
OVFP
15
RZ1
RZ 1

5PUN

20000,0
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MTCROCOMP TERELECOMMUNICATED DATA
nNP-516 ASSEMBLY LISTING

0169
0179
011

0172
0173
017
n175
n174
0177
n17rn
n17n
0180
0181
182
01R73
O1Rh

20751
20752
207513
20754
20755
207556
20757

0000no
oonano
0000C9
onaonn
a0oono
ooo0co
ouonco
000u60
nonuel
000ue2
000UEY
f00u65
QoNua6
000470
nooam
0oou72
ocoouty
noou7s
000476

THRD
FUDG

HALF

DRBP
ocT
ocT

EQUD
EQU
EQU
rQU
EQY
EOU
BOU
EQN
EQN
EOD
EQU
EOU
ERD

0
40000,0
0, 40000

*4R0
141
L1+2
L1+04
L1+5
L1+6
L1+8
L1+9
L1+ 10
L1412
L1+13
L1+14

20



PROGRAM NAME

SOURCY: AAS5SF

BINARY: BAASF

RELATED MEMOS: T-483

ENTRY POINTS (location): ATTA ('20000)
GENERAL DESCRIPTION:

This subroutine when called will perform a third order attitude
algorithm to update the quaternion of rotation. The equation representing

the algorithm can be expressed as:

px' = ASQX + Rpx + S(pyczZ - pzay)
py' = ?LSa*y + pr + Slp o, - pxaz)'
p,' = ABa, + Rp, + S('[izafy - pyax)
A = -SG - @+ Ra
where
@=ad
M= o @
= .1
R = (1 5 M)
= L
S = {1 3 M)

expanding this equation, if we define A = A8 _A0 + A6 A8+ A6 AD
X X ¥y Oy Z Z

‘ : A8_ - p_ Al
_ __ALAGx A APyt PaTy
Pe' = Al ﬂ) 5t ( B)Px +a 24)< 2 )
therefore:
o )LAQX )L_\.AHX APX py.&GZ - pZABY (pyABz - pzaey)
p = p, + - - + -4
X h4 2 48 8 2 48

to determine py', replace x, y, z subscripts by ¥y, z, x in the equation for

px'. To determine pz', replace x, y, z subsecripts by 2, x, y in the equation

21



for .ox'. Then,

A' = -8(p .- @+ R
therefore:

AB +p BG)
A (080, o A0 +p,80,) A
o= “gAc 5 +———48(pxﬁex + pyﬁsy + perz)

In the present DDP516 implementation the actual numbers in the computer
are scaled as follows:

5 - -5
DX = 28f _orAf = DX2
DY = 2°A8_orAf_ = DY 2™>
y ¥
5 -5
DZ = 24, or86, = DZ 2
. Px
RX = —forp = 2RX
RY = Py =" 2RY
_ Pz _
RZ = 5 Orp, = 2RZ
L = -2—01')\ = 2L
D% = 2108 ora = D? 2719 = (DX? + DY? 4 D2z2) 2”10

now substituting this scaling into the equation given above we find:

L DX LD2Dx D?RX

2ZRX'

2RX +

2°  3x2l® g2
, RYDZ - RZDY D*(RY DZ - RZ DY)
2 3 % 218

if we define

ARX = RX' - RX
then,

22



_ L DX LD>DX D?RX, RYDZ-RZDY D2(RY DZ - RZ DY)
ARX = ——g—- 10 .13 B - 19
2 3% 217 ok 2 3 % 2
also,
2
oLt = 9, .D° L RXDX+ RYDY+ RZDZ
13 5
2 2
. DZ(RX DX + RY DY + RZ DZ)
3x218
and if
AL = L' - L,
\L - D%l RXDX*+ RY DY+ RZDZ D?(RX DX + RY DY + RZ DZ)
P 28 3x 217

The equations for ARY and ARZ are obtained in a similar manner,

A 16 bhit word in the DDP516 is made up of a sign bit and 15 bits of
{raction. For example, 0110 000 000 000 000 represents +.7%9 decimal,
Each quaternion component is made up of three of these numbers, For

example, L will be represented by

L2 , L3
215 230

L1 +

which is equivalent to a 45 bit signed fraction where the sign bits of L2
and L3 are ignored. In core L1 is in location 1460, L2 in '461 and L3 +
'40000* isin '463. Lacation '462 isnormally zero except when '463 overflows
into 462 which'is then added to '461. RX, RY and RZ follow L in core in

locations '464, '470 and '474 respectively, A unit quaternion in core

or
L=1/2, RX=0,RY =0, RZ =0)

would look like the following (in octal):

>IJ:Since only L1 and L2 are used in the velocity algorithm, the 140000 {1/2)
added to L3 is for rounding.

23



loc,
loc.
loc.
RY
loc.

RZ

DX, DY and DY are single precision fractions.

1460 1461
040000 000000
L1 L2
1464 1465
000000 000000
RX1 RX2
470 1471
000000 000000
RY1 RY2
474 475
000000 000000
RZ1 RZ2

bits and will be represented by

462
000000

466
000000

472
000000

476
000000

1463
040000
1.3+'40000
1467
040000
RX3+'40000
1473
040000
RY 3+'40000
477
040000
RZ3+'40000

However, D2

. 2
Dzl + D 2
215

will be 30

With these considerations in mind the quaternion update equations can be

expanded as;

ARX =

L1 DX LiDX L3 DX

] 21

+
2 2 536

Dx D% L1 DxD%1 L2 DX D% L3

3% 21 3x 3% 3x 249

pxp?2 11 pxp?212 DX D% L3

ax23* 3xg19 3264
p%1 rx1 _p% Rx2 D% Rx3

,13 128 A3

2 2 2

p2 Rx1 D2 RX2 D22 RX3

528 ,43 ;58
RY1DZ , RY2 DZ , RY3 DZ

+
-6 Z S35

RZ1 DY RZ2 DY RZ3 DY

58

236

24



Dzl RY1 DZ D21 RY2 DZ _ Dzl RY3 DZ

ax2l® 3xp¥ 3x 319

D°1 RZ1 DY . D1 RZ2 DY . D%1 RZ3 DY
15t - 32 - 45
3% 2 3% 2 3% 2

+

D?2 RY1 Dz _D%2 Ry2 Dz D2 RY3 DZ

3x2°° 33 2%? 3x 204

29 RZ1 DY . D%2 RZ2 DY . D2 RZ3 DY

+
3%’ 4 3x 249 3x 284

D

4
+

p’int pYirz phies p2ari plar2 D2 g
,13 28 43 78 43 558

AL =

RX] DX RX2DX RX3DX RY1 DY _RY2 DY RY3 DY

25 921 236 26 22’1 236

RZ1 bz RZ2 DZ RZ3 DZ

96 221 236

n D21 RX1 DX n Dzl RX2 DX + D21 RX3 DX
3><234 3% 249

3x21?

p%1 RY1 DY . D1 rRY2 DY , D?1 RY3 DY
2 gl? T 2 940

%1 RZ1 DZ  D*1 RZ2 DZ . D21 RZ3 DZ
+ + + o

3x 219 3x 934 3% 2

D22 RX1 DX | D22 RX2 DX D22 RX3 DX

3><234 3><249 3)(264

D22 RY1 DY + D22 RY2 DY D22 RY3 DY |

3x 234 3x 249 3x 284
2 2 9
, D2 Rz1 Dz , D®2 RZ2 DZ , D?2 RZ3 DZ
3x 934 3% 249 3x 264

With ARY and ARZ defined in a similar manner,

25



The algorithm that is written considers L, RX, RY and RZ to have
only 35 bits of significance. Therefore, all terms in the final equations
with denominators greater than 235 can be ignored, This simplifies the

final equations to be programmed to:

L1 DX . L2 DX DX D2

BRX = =7 " a1 - o
2 2 3% 2
p%1 rx1 _ D%1 RX2 _D%2 BX1
513 528 528
. RY1DZ  RY2DZ _RZ1 DY _RZ2 DY
6 21 ° 6 21
2 2 2 2
2 2
D?1 RY1 DZ _ D°I RZ1 DY
19 19
3% 2 3% 2
and,
_ pli1 piii2 plaLl
AL = -=79§5 7 38 T 28
2 2 2
RX1 DX RX2 DX RYIDY RY2DY Rz1DZ RZ2DZ
26 e 6 3 56 J21
, DY rxipx . p®1Ry1 DY, D1 RZ1DZ
3x2l? 3x 219 3xgt?
The final simplification is to replace
(-2D%1)/3

with a variable called D3 and to calculate 26 ARX, 26 ARY, 26 ARZ and 26

AL before deriving ARX, ARY, ARZ and AL. The program equations then

are;
2% ARX - L1 Dx+ L2 DX+DXII’2 L1
2

215

D?1 RX1 D?1 RX2 D%2 RX!

2‘7 222 222

¢ Ryi Dz + BYZDZ oy py  RZ2DY

g1° 2
D3 RY1 DZ D3 RZ1 DY

214 214

+

26



and,

o6 AL = DPLLL_ D%1 12 D%211
B 7 22 22
2 2 2
- RXi1 DX JRX2 DX | by bY-M— RZ1 DZ - RZ2 DZ
2 2 9
D3 RX1 DX _ D3 RYi DY _ D3 RZ1 DZ
g14 12 J14

27



ATTA

02 = px2 +DY? + D22

D3.= {202} 1/3

Sl = —-RZZ DY + RY2DZ +L2DX

[l
t
b

52 = D2RX1 + D2RX2
+D22rx1/218

DLAX = - RZt DY + RY 1 0Z + L1 DX

(A,B}#= 51 +2 (D3 DLRX)

(A.B) = {A,B) 126 .52

DLRX = (A,B) /27 + DLRX

THE LAST 7 STEPS CALCULATED DLRX = 26
DELTA RX, REPEAT THEM WITH CHANGES
IN THE VARIABLES TO GET DLPY, DLRZ AND DLL

L=L+(DtL} 28

RX = RX + (DLRX) /28

RY = RY + (DLRY) /26

RZ = RZ + {DLRZ) /28

EXIT

RETURN

" The Double Precision Accumulator
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MYCRPOCOMP TELECOMMUNICATED DATA
DDP~514 ASSEMBLY LISTING

0001
Q002
nonl
0004
o005
0006
ann?
Q009
0009
Q010
non1l
nnt2
0011
0014
0015
01k
noT
nn1a
gn1a
on20
nn21
o2z
0n213
N2y
QQ2%
002aA
0on27
oo2e
o el
na3o
nga
nn32
00213
Ny
0nis
A0E
0037
0n3ns
npzo
anun
A EI
anaz
anai
[th Y1
a0us
[e132:3 Y
non7
ONUR
ooug
NNsn
onnsI
0052
nnel
nnny
0055
OnNak
0087

20000
20001
20002
20003
20004
20005
20006
20007
20010
20011
20012
20017
20010
20n1s
20N1A
20017
20020
20021
20022
206023
20024
20025
20026
20027
20020
20031
20032
2nn3l
20134
20035
I003R
20037
200un
20041
20042
20Nn43
20064
20045
2nnu6
20067
20050
2n051
2nns?
20083
20054
20055
200548
200R7
20180
20Nn61
20062
20063
20064
20065

0 000000

0 02

00414

000007

0

na

07

0h

OCDO~DO~30ﬂ30(3:)O(DO~DC\DOCD3:33;33(33;20§)D¢3C?QC:O::D;)QCDO:DOZQDNQO*D
=
N

gou1u
20410
Q0L 16
00416
20410
2Cu10
00420
00820
20410
20410
20024
20420
200412
0416
nouTsS
20014
an420
0ou71
20414
20414
onu1y
00461
20814
20414
Qouhly
200411
20416
20410
0465
20816
61

20416
20010
QouBy
20416
20416
ngu1e
oQuTy
20u902
00420
o0u70
206402
20402
ooun
qou460
20402
20402
20412
17

20414
70

ATTA

ABS
ORG
SUBR
DAC
LDA
DAL
MPY
nsT
LD
MPY
DAD
DsT
DLD
ney
DAD
DST
MPY
DAD
nsT
DLD
MPY
psT
DLD
nPY
D3B
DST
DLD
MPY
DAD
nsT
DLD
MPY
hsT
DLD
npY
DAD
LRS
nsT
DLD
MPY
DAD
DST
DLD
MPY
nsT
DLD
MPY
nsSB
DST
DLD
MPY
DAD
psT
MPY
LLS
DAD
LRS

D1t
=112525%
TRND
D3
DY
RZ2
s1
DZ
RY2
s1
51
DX
L2
51
51
RXA1
D2
52
D1
RX 2
52
15
52
01
RX1
52
52

29



“TCROCOMT TELECOMMUNICATED DATA
DDP-516 ASSEMBRLY LISTING

0gsa
pnesa
00RD
0061
N0R2
0063
Q0FRL
nneas
CofA
nnet
aons#
nney
0n7n
0o
0N
00732
no7Ta
noTs
007¢
na77
onrea
an7n
DO R
0nan
ona?
0083
coay
NnAas
roan
oney
noes
ango
a0an
nna1
06092
npa2?
onou
npas
npos
nra7
0GR
gnoa
0100
0101
0102
0103
n104
0195
010F
0n1e7
108
nIn9
0110
0111
0112
0113
011y

2006k
20067
20070
2nn7
20072
200713
20074
20075
200746
20077
209100
20101
20102
20103
20104
2010%
20106
20107
20110
20111
200112
n113
20114
20115
20116
nt17
20120
20121
20122
20123
20124
20125
20126
20127
20130
2n131
20132
20133
20134
2013%
20136
20137
20140
20141
20142
20143
201484
20145
20146
20147
20150
20151
200152
20153
20154
20155
20156

0 07
0 0k
0401
0h
ou
02
16
ou
02
16
n7
on
02
16
0h
nu
02
1f
04
02
16
06
401
oo
02
16
06
o4
02
16
0u
02
15
o7

OO OC oS DoOODoOD oo Do

[+ W e = W W Jo la o o =)
(=]
3% ]

20416
20022
LA

20402
20402
noezo
0ouss
20414
0041
00u75
20474
20414
Qou16
nous
20414
2001y
0040
20411
20416
20410
o047
20416
61

20416
20810
QoL70
20416
20416
00420
0046
20401
Q0u14
oonTy
20004
20404
NOL1E
goued
20404
20004
20012
77

20u14
70

20416
20422
A

20404
20404
onbT4
0047
20014
00416
oouses
20014
20414
oou20
poas

DSR
DAD
LES
DAD
nsT
bLD
MPY
nstT
DLD
MPY
DSB
DST
DLD
MPY
DAD
DST
DLD
MPY
DST
DLD
MPY
DAD
LRS
DST
DLn
MPY
DAD
DST
DLD
MPY
nsT
DLD
MPY
Dse
DST
DLD
MPY
DAD
DST
MPY
LLS
DAD
LRS
DSB
DAD
LES
DAD
bsT
DLD
Mpy
DST
DLD
npYy
DSB
bsT
DLD
MPY

RX2
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MTCROCOMP TELECOMMUNICATED DATA

0115
01146
0117
0114
0119
0120
0121
n122
0123
174
012%
0124
0127
n121
0129
ntin
0131
n132
0137
0134
01135
N13R
0137
11138
01340
DrUn
n141
01u?
R R
n1uy
0145
0TUAR
n1a?
0148
n149
a0
n151
0152
01%3
0154
N18R
015f
0157
0158
N159
0160
0161
01r2
N163
N160
0165
D1RA
0167
N168
0169
0170
0171

nDP~516
20157 0 06
20160 n o4
201861 0 G2
2n162 0 16
201613 ) ou
20164 D 02
20165 0 16
20166 0 06
20167 o401
20170 0 ou
20171 0 02
20172 0 16
20173 0 0R
20174 0 o4
201718 0 02
20176 0 16
20177 0 04
206200 n n2
20201 0 14
20707 n o7
202073 o 0u
20204 n Nz
20205 0 16
20206 0 06
20207 0 04
20210 16
207211 o411
20212 0 06
20213 o401
20214 0 07
20215 N 06
20214 on01
20217 n NA
20220 0 0n
207221 O 02
20222 n 16
20221 0 0b
20224 0 02
207225 n 18
20226 0 06
20227 0 o4
2023n 0 02
20211 0 16
20232 O 06
20231 0 0o
20234 ¢ 02
202135 0 16
20236 0 oo
20237 0 02
20240 0 16
20241 0 06
20242 0401
20243 0 04
20244 0 02
20245 0 16
20246 n 06
20247 0 0u

20414
20414
onu7e
20411
20416
20610
00475
20416
61

20416
20410
004 TY
20416
20416
00614
00470
20406
00416
00ahL
20406
20406
00420
00460
20406
20006
20412
77

20410
70

20016
20422
71

20405
2040¢
noB 1L
0nu6S
20410
anu1e
00471
20614
20614
00420
00475
20614
20414
00460
20411
20416
20410
00461
20416
61

20616
20410
00460
20416
20416

ASSEMBLY LISTING

DAD
DST

‘LD

MPY
DST
DLD
MPY
DAD
LRS
DST
DLD
MPY
DAD
DST
DLD
MPY
DST
DLD
MPY
DSH
nsT
DLD
MPY
DAD
DsT
nPY
LLS
DAD
LES
Dsn
DAD
LES
DAD
nsT
L1D
MPY
nsT
DLD
MPY
DAD
DST
nLD
MPY
DAD
DST
DLD
MPY
DST
DLD
MPY
DAD
LBS
DST
DLD
MPY
DAD
DST

RZ2
A
51
L1

§2
D1
L2
52
15
52
D1
L1

52
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MICROCOMP TELECONMONICATED DATA

0172
0173
0178
0178
0176
0177
0178
0179
0180
D181
0182
1R 3
N1/
g18s
O18F
o187
n19R
Q1RQ
n1an
D191
Di92
n192
nNtou
019%
0196
0197
1887
0190
nz2on
0201
n202
oz2n?
02048
0205
072nA
0207
Q208
0209
0210
0211
0212
Nn2132
N21u
nz21s
0721tk
0217
0218
nz1a
0220
0221
0222
N223
n22u
Nn22s
022+
0227
0228

NpP-514

20250 0 02 00u1yL
20251 0 16 N0O4BL
20252 0 04 20400
20253 0 02 0oule
20254 0 16 00470
202%5% 0 06 20400
20256 0 04 20400
20257 0 02 06420
20260 10407
20261 0 16 00474
20262 0 07 20800
20263 0 04 20400
202¢64 0 16 20012
20765 ou11 17
20266 0 N7 20614
20267 e 10
20270 0 07 20416
202M 0 0A 20422
20272 0ua01 71
20273 6 06 20400
20774 0 04 20400
20275 140049
20276 neo201
20277 ongl 72
20300 140040
20301 0 06 O0LK2
20?02 0 L4 0ODuR2
203073 000201
20304 Tu0080
20305 0 06 NO&&0
20706 0 04 00uRo
20307 0 02 20400
201140 a4t 72
20311 0 06 00460
2n3%2 0 0% OCURD
20313 0 02 20402
20314 140040
20315 0n0201
20216 o401 72
2017 1uonan
20320 0 0h Q0URE
20321 G 04 00466
20322 000201
20323 14004890
207124 9 oA 00U
201325 0 o4 opuey
2N326 0 02 20402
20327 0401 72
20330 0 06 O00G6HL
20331 0 04 NDusy
20332 0 02 20404
2013313 1400080
20330 000201
201335 ou01 72
2033k 10040
20337 0 0r Q0472
20340 0 04 00472

ASSEMALY LISTING

DLD
MEY
DST
DLD
MPY
DAD
psT
DLD
TCA
NPY
nss
pDsST
NPY
L1s
DSH
LRS
DSB
DAD
LRS
PAD
DST
CEA
TAB
LRS
CRA
nAD
bsT
IAB
CRA
DAD
DST
DLD
LRS
DAD
bDsT
DLD
CRA
TAB
LES
CRA
DRD
DST
IAB
CRA
DAD
DST
pLD
LRS
DAD
DST
DLD
CRA
TAB
LRS
CRA
DAD
DST

RX1
DLL

BY1
DLL
DLL
DZ

RZ1

I
DLRY

RX3
RX3

RY1
REA1
DLRX

RX1

RX1
DLRY

RY3
RY3
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MICROCOMP TFLECOMMONICATED DATA
DPP-516 ASSEMBLY LISTING

0229
0230
0231
0232
0237
0234
0235
0236
0237
n23A
0230
0240
02u1
0242
0243
0244
02475
02Uh
0247
024R
0249
0250
0251
0252
0253
0254
025%
0256
0257
0258
0259

02460
0261
0262
N2A3
02R4
02RS
02m6
0267
N268
0260
0270
0271
0272
0273
0274

0275
0276

20341
20342
2733
20344
20345
20206
20347
20350
20351
201382
20353
20354
20355
20156
201357
20360
2013161
20362
20363
203610
20365
201364k
210367
20370
20371
20172
20373
20374
2N375
20376
20400
204061
20402
20401
20404
20405
20406
20407
20410
20411
20412
20413
20014
20415
2041¢
20u17
20420
20621
20422
204232

000201
140040
0 06 00470
0 04 00470
0 02 20404
o401 72
0 06 00870
0 04 00470
0 02 20406
140040
000201
0401 72
1490040
0 06 00476
0 04 00476
000201
160040
0 06 00i74
0 04 00474
0 02 20406
0401 72
0 06 00474
0 04 nOuTY
000005
140040
0 04 00462
0 04 Q0ueb6
0 04 00UT2
0 04 00u76
-0 N1 20000
000000
n00N00
agoaoo
000000
000000
000200
000000
000000
000000
000000
000000
000000
000000
000000
000000
000009
000000
040000
000000
000100
nnon14
oo041te
000420
000460
000161
000462
N00BEY

IAB

" CRA

DLL
DLRY
DLRY

DLRZ

s2
TRYD
SEND
DX
DY
Dz
L2

L3
RX1

DAD
DST
DLD
LRS
DAD
bsT
DLD
CRA
IAB
L.RS
CRE
DAD
DST
IAB
CRA
DAR
DST
DLD
LRS
DAD
DST
SGL
CRA
STA
STa
STA
STA
JNpP*
DBT

DBP
DEBEP
DBP
oCT
DeT
DBP
Lep
DEP
ocT
acr
EQN
EQU
EQU
QY
EOQU

EQU
EQU

RY 1
RY
DLERY

RY1
RY1
DLRZ

RZ3
RZ 3

RZ1
RZ1
DLRZ

RZ1
RZ1

L3

RX3
RY3
RZ 3
ATTA

0, 40000
0,100

a1y
DX+2
DX +4
BeQ
L1+1
L1142
L1+y
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MTCROCOMP TELRECOMMUNICATED DATA
NhP-516 ASSEMBLY LISTING

0277
0278
p27a
N2AN
0281
n2az2
0281
0284
O2BR 20424

000ueS
NONLARE
000470
goou7
0oouT2
0004y
oN0u75
0nouvTe
125253

RY2 .

RX3
rRYY
RY?2
rY}
RZ1
RZ2
RT2

EQN
EON
EQN
EOU
EQD
EQU
2OU
EQU
END

" L1+5

L1+6
L1+8
L1+49
L1+10
L1412
L1413
L1414
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PROGRAM NAME:

SOURCE: VELF

BINARY: BVELF

ENTRY POINTS (LOCATION): VELA ('21000}, IRCO ('21522)
GENERAL DESCRIPTION

The subroutine VELA takes a quaternion (scaled at 21) creates
a cogine matrix from it (scaled at 22) and performs the matrix multiplication
I . ..l I
AVI =2C B AV . Since CB = 4FB {where F, = (FXX, FXY...FZZ) the

P

above equation can be rewritten as AVI = BFB AVB.

The subroutine IRCO takes an inertial rotational command {/_\51)
which might be either calculated by the fine alignment program or the
navigation program and modifies the hody rotational command (AﬁB) as

follows:

This is perfarmed every update. In this 50 update per second
b I 2 7

system, AQB is scaled at 2 7, FB at 2 and AGI at B0 x 2 ',
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MICROCOMP TELECOMMUNICATED DATA
DNP-5tA ASSEMRLY LISTING

0001
0n02
0003
0004
0005
000§
0007
0004
0009
0010
0011
0012
0013
0014
0015
0016
0017
0n18a
0019
0020
0021
0022
0023
pn2y
0025
0026
0127
0028
onza
0030
0031
0032
0033
0038
003s
n036
3037
0038
0039
00uo
0061
nnu2
00U 2
0044
0045
0046
0047
0048
0049
N5 0
00% 1
0052
0053
0054
00%5
0056
0057

21000
21001
21002
21003
21004
21005
21006
21007
21010
21011
21012
21013
21014
21015
21016
21017
21020
21021
21022
21027
21024
21025
21026
21027
21030
2101
21032
21033
21034
210135
21036
21037
2iond
210044
21042
21043
2104y
21045
21046
210u7
21050
21051
21082
21053
21054
21055
21056
21057
21060
21061
21062
21063
21060

0 000000

0 02 00UARSG
000007

0 15 00u65
000201
Woou0
0ud1 17

0 ot 2144y
0 02 NNu6Y
4 16 00465
0 06 21444
0 0F 21514
ong1 63

0 04 21u4uy
0 02 nousl
N 16 00464
ou1Y 77

0 06 21444
0 04 21472
0 02 90470
nnoz201

N 16 004
000201
40040
oso1 17

0 08 29444
Q 02 a0u70
0 16 C¢CumM
O 06 21404
0 06 21514
ou01 63

0 04 21444
0 02 00470
0 16 Q0470
ou1y 717

0 06 21444
0 04 21474
0 02 o0UTY
000201

0 16 00475

VELA

ABS
ORG
SUBR
SNk
BAC
LDA
NBL
MPY
IAB
CRA
LRS
DST
DLD
RPY
DAD
DAD
LRS
DST
NLD
MPY
LLS
DAD
DST
DLD
IAB
MPY
IAR
CRA
LRS
DsT
DLD
MPY
DAD
DAD
LRS
DST
oLD
"pY
LLs
DAD
DST
DLD
IAB
ey
TAB
CRA
LRS
DsT
DLD
MPY
DAD
DAD
LRS
DST
DLD
MPY
LLs

121000
VELA
IRCO
RY2

RX2

SQORD

RY 1
RY1

RYSQ
RZ1

RZ2
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MICROCOMD TELECOMMIINICATED DATA
DhP-51A ASSEMRLY LISTING

oneR
noRo9
060
nnn
0ne?
O0ET
Y]
nDORS
Q0RA
nnea7
NORR
nNAA9
noTo
0071
nnT2
noTa
ng7u
ans
NNTA
o7
QOTH
nn7ra
npan
£nal
nnan
¢tna?
conruy
NQAkR
nore
NoR7
008R
fnua
gnan
[AIAA
naoz
nnol
arag
onas
0096
neazy
apoeeR
nfag
1N
01Nt
0102
Nz
D104
0ntns
010k
4107
2109
ntno
n110
111
n112
n11?
n114

21069
21066
210R7
21070
21071
21072
21073
21074
21Nn7%
21074
21077
211060
21101
211072
21103
211n0u
21108
21106
21107
21110
21111
21112
21113
21114
71115
2111A
21117
21120
2111
21122
21123
21124
21125
21126
21127
21130
211311
21132
21133
21134
21135
21136
21137
21140
211461
211472
2111
21144
21745
21146
21147
21150
21181
21152
211581
21154
21155

0 DR 21444
0 0L 21476
D 02 204RD
000201

0 16 00U6S
c00201
140040

0 04 21044
0 02 00B6O
N 16 00U6ES
0 06 21504
0 OB 2144l
0 02 0OUAL
0 16 00461
0 06 218u4
0 06 21516
Du01 62

0 04 21444
D 02 00uAKD
0 16 DOuURY
nu11 77

0 06 21604
n 04 21500
0 02 00460
Ao 201

0D 16 00471
000201
t400u0

ou 21uty
02 00460
16 00U71
NE 21444
o4 2tuby
N2 NOu70
16 00UR1
0f 21444
06 21516
nun1 62

0 04 21u4y
0 02 00USO
0 16 00470
out1 77

0 06 21844
0 04 21802
0 02 D0U60
000201

n 16 00U7TS
000201
140040
00U 21444
02 0040
16 00475
06 21444
04 214u4
02 00474
16 0061
0f 214484

PooocoPoC

CcCodoDoo

DAD
DST
DI.D
IAR
MPY
TAB
CRA
DST
DLD
vpY
DAD
nDST
nLD
MPY
NAD
DAD
LRS
pst
DLD
»py
LLS
DAD
nDST
DLD
IAB
rEY
TAR
CRA
DST
DLD
MPY
DAD
DST
DID
MPY
DAD
DAD
T.RS
DST
DLe
mpy
LLS
DAD
DST
DLD
IhnB
mPY
IAB
CRA
DST
DLD
MPY
DAD
DST
DLD
MPY
DAD

T1
RZISO
L1

RX2

T

RX2
T1
T
RX1
L2
T1
CPRD
14
T1

R¥1

T1
1rXY
L1

RY2

T
L1
RZ2
T
™
FZ

T
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MICROCOMP TELECOMMUNICATED DATA
npP-516 ASSEMBLY LISTIKG

0115
0116
0117
n11A
0110
0120
0121
0122
01273
n124
0125
0126
0127
0129
0129
0130
0131
0132
01373
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
01u4
0145
0146
0147
0118
0149
0150
0151
0152
0153
0154
0155
0156
0157
015A
0159
0160
0161
0162
0163
0164
0165
0166
0167
0169
0169
0170
0171

21156
21157
21160
21161
21162
21163
21164
21165
21166
21167
21170
21171
21172
21173
21174
21175
21176
21177
21200
21201
21202
21203
21204
21205
21206
21207
21210
21211
21212
21213
21214
21215
21216
21217
21220
21221
21222
21223
21228
21225
21226
21227
21230
21231
21232
21233
21238
21235
21236
21237
21260
21281
21242
21243
21244
21245
21246

0 06 21516
oun1 62
0 Ou 21444
n 02 00DUBD
0 16 0CU7TL
pst11 77
0 06 21444
0 0u 21504
0 02 00LB6Y
nonan
0 186 0047
000201
140040
0 04 21444
D 02 00usy
0 16 0047
9 06 21444
0 04 274484
g 02 00470
0 16 00HES
0 06 21400
0 06 21516
0401 62
0 04 21404
0 02 00uél
0 16 00470
os11 T
0 06 27481
0 04 21506
0 02 Q0u6l
000201
0 16 00U75
000201
140040
o6 21440
02 00u6H
16 Q0475
06 27444
21444
02 0047H
16 00u65
06 214484
06 21516
ount 62
0 04 27444
0 02 QOusY
0 16 00474
11T 1
0 N6 21444
0 On 21510
0 02 00u70
000201
0 16 00475
po0201
140040
0 OB 21uuhb
0 02 00u70

CoOODOROOD
o
=

_ DAD

LRS
DST
DLD
MPY
LLs
DAD
DST
DLD
IAB
MPY
IAB
CRA
DST
DLD
MPY
DAD
DST
DLD
MPY
DAD
DAD

LRS-

nsT
DLD
MPY
LLS
DAD
DsT
DLD
IAB
MPY
IAB
CRA
DST
DLD
RPY
DAD
DST
DLD
MPY
DAD
DAD
LRS
DST
DLD
mPY
L1LS
DAD
DST
DLD
IAB
MPY
TAB
CRA
DST
bLD

CPRD

™
L1
RZ?

T
LR2
RXY

RYZ2

T1
RX1
RY 2
™
T1
BRY1
RX 2

CPRD
14
T
RX1
RY 1

T1
RARY
EX1

RZ2

T
RY1
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MTCROCAMD TELECOMMUNICATED DATA

nt172
01713
017U
0175
0174
0177
n179
0179
0180
n181
N182
nN183
184
O1RS%
0184
N187
H1A19
1aa
nien
191
19?2
n19*7
0194
n19s
0196
0197
n19a
Q1099
0200
oz2n1
fg2n2
0203
G204
0205
0206
0207
0208
0209
0710
0211
0212
0213
0214
0215
0216
0217
0212
0219
0220
n221
n222
0223
0224
0225
0226
0227
0228

noP-516
21207 n 16
21250 n n6
21251 0 04
21252 0 N2
212583 n 14
21254 0 06
21255 0 06
21256 N4
21257 0 0u
21260 n 02
212FR1 0 16
21272 0411
21263 N DR
21264 0 0u
21265 D02
21266 0 07
217267 0 07
21270 0 nu
21211 0 02
212772 n 07
212713 O 04
21274 0 02
21778 0 0f
21276 0 o
212717 n 02
21300 0 a7
71301 o 07
211302 0 Q4
21301 0 02
212304 n 07
21305 0 on
21304 0 02
21207 o 06
21310 0 ou
2131 0 02
21312 o 07
213113 ¢ 07
21314 n o4
21315 002
21316 0 07
21317 0 o4
21320 0 02
21311 0 06
21122 0 ob
212323 0 02
21324 0 16
21325 0 on
21726 0 02
21327 0 16
21330 0 06
211 0 ou
21332 0 02
213313 0 16
21334 0 06
21335 o411
21336 0 o4
21337 0 02

nonrs
21404
21644
onuTY
00471
21444
21516
62

2140y
oCu7T0
oouTy
7

21404
21512
21520
21474
2107R
21u50
21506
21504
21452
21510
21802
21454
21520
21472
21475
21460
21512
21500
21462
21506
21504
21u56
21520
21472
21474
21470
21510
21502
21464
21512
21500
21466
21450
00614
N0656
21452
00616
Nn6eS6
00656
21454
00620
00656
15

00656
21456

ASSEMBLY LISTING

nPY
DAD
DST
nLD
nPY
DAD
DAD
LRS
nsT
DLD
MPY
LLS
DAD
DsT
oLD
DSD
DSE
pST
DLD
nSB
DsT
pLm
DRD
DST
DI.D
D5B
D5B
DST
DLD
NSH
nsT
DLD
DAD
DST
DLD
DSB
DSB
DST
DLD
nSH
DST
bLD
DAD
DST
pLD
nPY
BST
pLn
NPY
DAD
DST
DLD
uPY
DAD
118
DSsT
DLD

RZ2

T1
RZ1
RY2
™
CPRD

T
RY1
RZ1

T1
RYRZ
ONOQT
RYSQ
RZSQ
FXX
RXPY
LRZ
FXY
RYRTZ
LRY
Yz
oNQT
RXS0
RZS0Q
PYY
RYRZ
IRX
FYZ
RXRY
LRZ
PIX
ONOT
RXSC
RYSOQ
PZZ
RXRZ
LRY
FzXY
RYRZ
LRY
FZY
584
DVBX
DVIX
FYY
DV BY
DVIX
DVIX
FX2
DV BZ
DYIX

DYIX
PYX
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MTCROCOMP TELECOMMUNICAYTED DATA
ASSEMBLY LISTING

0229
0230
0231
0232
0233
0234
023%
0236
06237
02138
0239
0240
0241
0242
02413
02uu
02u5
02un
nz2u7
o2u8

0249,

0250
0251
0252
0251
0254
0255
02%6
0257
0258
0259
0260
0261
0262
0261
0264
0265
N266
0267
0268
0269
0270
0271
0272
02773
0274
0275
0276
0277
0278
0279
0280
0281
0282
0283
0284
0285

nor-516

217340
213u1

21342
213u3
21304
21345
21346
21347
21350
21351

211352
21353
21354
21355
21156
21357
211360
21361

2132
213613
21364
213R5
21366
21167
21370
21N

21372
21373
21374
21375
21376
21377
21400
21401
21402
21403
21404
21405
21406
21407
21410
2141

21412
21413
21414
21415
21016
21417
21420
21421

21422
21423
21424
21425
21026
21427
21430

(=N NNl N=No NN Nole oo N el o Ne o Fa Fo e Yo NN N e B e N e e RS e N e R e e = el R s e el o =N N e R R R = e W= ]

00614
00660
21460
00616
00660
00660
21462
00620
00660
15

00660
21464
Q0614
00662
21466
00618
00662
00662
21470
00620
00662
715

00662
00614
21451
21044
00616
21453
2144y
2144y
00620
21455
214uy
21514
64

00656
00656
00614
21457
2144y
nos1é
21461
21444
2141y
00620
21463
21444
21514
64

00660
00660
00614
21465
21040
00616
21867
21444

NPY
DST
DLD
MPY
DAD
DST
DLD
ney
DAD
LLsS
nsT
pLD
MPY
DST
DLD
MPY
DAD
DST
DLD
MPY
DAD
LLS
DST
DLD
nepy
DST
DLD
MPY
DAD
DST
DLD
MPY
DAD
DAD
LRS
DAD
st
bpLD
MPY
DST
bLD
HPY
DAD
DST
DLD
MPY
DAD
DAD
LRS
DAD
DST
DLD
NPY
DST
DLD
MEY
DAD
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MICRNCO™P TELRCOMYNNICATED DATA

N286
Q287
28R
0299
nzan
0291
npa2
n2e13
naaYy
fnnar
020r

02aa
N0
nint
ninz
nani
N304
030%
n3na
EDN
niIng
nINo
0310
UERR
f112
0113
a3n
hERLS
N2k
017
nim

0310

npp-514
21431 0 04 21444
21832 0 02 n0620
21033 0 16 21479
2143u D06 21004
21435 0 06 21514
21436 oudt A4
21437 0 06 NOFR2
21840 G 04 00662
21441 onnNnns
21640z -0 01 21000
2tuny 0o00an
21445 noNoGH
21nué n50000
21447 coonro
21450 L000060
23u81 600000
21482 anonoo
214513 000N NG
21454 nonnoaon
21455 onenon
21UGRF annnnn
21457 nogonno
21060 neaonon
21461 80000
21462 nounno
214673 aagnon
21U64 aanonn
21485 naiony
2T1URR N0
21487 040000
210710 anonan
21071 oGnNoneg
21472 naanoo
21473 nenaon
21470 0000nn
21u75 aennen
21u76 aoonon
21077 poonon
21500 poannn
21501 00an00
21502 oennod
215073 ononnn
21504 geanon
21505 oeonon
21506 pan02a0
21507 annann
21810 nnonaoe
21511 noonno
21512 onpang
21513 coonno
21514 naenno
215818 010000
21516 000000
21517 n200N0
21820 J20000
21521 007000
OO0URG

T1
T2
FXX
FYY
FY7
FYX
FYY
FYZ
FiX
FZY
FZE
RYS0Q
RYSD
RZ50O
LPrY
IRY
LRrZ
RIRY
RXRT
RYRZ
SQRD
CPRD
ONOT

L1

ASSEMBLY LISTING

DST
DPLD
MPY
DAD
DAD
LRS
DAD
hST
SGL
JMD*
DBY

pBe

DEP
DEP
DBP
DET
DBD
DBP
NEBP
DBP
hB?P
DBP
NRP
0cT
OCT
ncT

EQN

T
DVRZ
FZZ +1
S0FD
12

DVIZ
DVIZ

)
0,10000
0,20000
20000,0

'uh0
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MICROCOMP TELRECOMMUNICAT ED DATA
DPDP-516 ASSEMBLY LISTING
oooL6
0o0uUGY
000u6S
coou70
000471
000474
000475
000614
000616
000620
000656
000660
000662
000310
n00312
000314
gonu14
0004146
000420
4 000000
ononns

0320
0321
0322
0323
0324
032%
0326
0327
0328
0329
0330
0231
0332
0333
0334
0335
0336
0337
03138
03390

0340

0101
0342
03u3
0344
0345
n3ue
0347
0348
0349
0350
0381
0352
0353
0354
0385
0356
013157
0358
03%9
0360
0361
0362
0383
036l
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376

21522
21523
21520
21525
21526
21527
21530
21531
21532
215313
21534
21535
21536
21537
21540
21541
215432
21543
21544
21545
21546
215u7
21550
21551
21552
218513
21554
215585
21556
21557
21560
21561
21562
21583
21564
21565
21566
21567

02

COoOOOCOoOLOLOOCLDOOO IS IOORILOIICOO
o
N

00310
21451
21u46
21450
00311
27446
61

21444
00310
21450
2144
2144y
0n312
21457
21446
21456
00313
21446
61

24410
21444,
00312
21456
21444
27404
00314
21465
21446
21464
00315
21046
61

2144y
21444
00314
21464

L2
RX1
RX%2
RY1
RY2
RZ1
RZ2
DVBX
DYBY
DVBZ
DVIX
DVIY
nviz
DTIX
DTIY
nTIZ
DTBX
DTRY
DTBZ
TIRCO

2QU
EQU
EOU
20U
EQU
£QU
20N
EOU
EOU
BOU
zQU
BOU

'BQU

EQU
BQU
EQO
EQU
EQU
TQU
DAC
DBL
DLD
MPY
bDST
DLD
KPY
DAD
LRS
DST
PLD
MPY
DAD
nST
DLD
npY
DST
DLD
upY
DAD
LES
baD
DST
DLD
MPY
DAD
DST
DLD
MPY
DST
DLD
MPY
DAD

LRS

DAD
DST
DLD
FPY

L1+1
L1+t
1145
L1+8
L1+9
L1+12
L1+11]
'614
DYRX+2
DYBX +4
16586

. DYIX+2

DYY X+l
'310
PTIX+2
DTIX+U
th14
DTBX+2
DTRX+4
1

DTIX
PXYX+1
T2
FXX
DTIX+1

FZX
DTIZ+1
T2

15

T1

T1
DTIZ
rzX
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MICROCOMP TELECOMMUNICATED DATA
ASSEMBLY LISTING

0377
0378
0179
0380
0381
0332
0383
0384
0385
0386
0387
03R4
0389
0390
0191
0392
0393
0304
030~
0396
0397
0398
0399
0400
0401
0802
nan3
0804
ouns
0U06
0407
0808
n4ga
0410
0411
0412
0413
0ty
0415
0416
o417
0418
0419
0420
0u21
0422
0423
0u24
0425
0826
nu27
nuza
0429
0430
nu31
0422
\EE!

DDP-516

21570
2187
21572
21573
21574
21575
21578
21577
21600
216M1
21602
21603
21604
21605
21606
21607
21610
21611
21612
21613
21614
21815
21618
21417
21620
21621
21622
21623
21624
21625
21626
21627
21630
21631
21632
21633
21634
21R35
216136
21637
21640
21641
21642
21643
21641
21645
21644
21647
21650
21691
21652
21653
21654
21655
21656
21657
21650

COVOoOLOOLQOULIIOIITRLIOCC

OO oDOoOOOC0OODOOoTOS000DDoP OO0 D0

06
06
04
02
16

21844
oou4
00Uy
00310
21453
21446
21452
00311
214456
61

2144y
00310
21452
21444
2144y
00312
21461
21446
21460
00313
21446
61

271444
21444
00312
21460
21444
21644
00314
21467
21446
21466
00315
21446
A1

21444
21404
on3u
21466
2144
00uU16
004 1E
00310
21455
2144¢
21454
00311
21046
61

214y
00310
21454
21444
21444
00312
21u63
21446

DAD
DAD

‘DST

DLD
ney
DST
DLD
NPY
DAD
LRS
DST
DLD
mMpYy
DAD
DET
DLD
=pY
DST
DLD
npy
DAD
LRS
DAD
DST
DLD
MPY
DAD
DST
DLD
nEY
DST
DLD
MPY
DAD
LRS
DAD
DST
DLD
®PY
DAD
DAD
DST
DLD
mPY
DST
DLD
ney
DAD
LRS
DST
DLD
npy
DAD
DST
PLD
MPY
DST

PYY
DTIY+

. T2

15

™

T1
DTIY
PYY
T

™
DTTZ
FZY+1
T2
F2Y
DTIZ+
T2

15
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MTCROCOMP TELECOMMUNICATED DATA
PDP-516 ASSEMBLY LISTING

Quln 21661
0u3sS 21662
Nu3é 21663
Qulx7 21%64
ouln 21f65
0u3Iv 21666
ouun 21667
ouul 21670
ouu?2 21671
nuu3l 21672
paut 21873
nuas 21674
ouus 21675
nuyT 1676
oung 21677
ouu9 217590
guso 2170
nusY 21702
oun?2 217012
0453 21704
pusu 21708
OURS 2170F
0u4ne 21707
ou57 21710
pusg 21711
o459 21712
LT )

0 02
0 16

21462
00313
21446
61

29444
2tu44
np3t2
21462
21484y
21444
00314
PALNE
21446
21470
00315
21446
61

21444
21uhy
00314
21470
214404

» 006420

00420

000005

-0 0

21822

DLD
MPY
DAD
LRS
DAD
DST
DLD
uPY
DAD
DST
DL.D
MPY
DST
DLD
MPY
NAD
LRS
DAD
DST
DLD
MPY
DAD
DAD
nsT
SGL
JHP%
END

FYZ
DTIY+1
T2

15

T

T
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PROGRAM NAME:

SOURCE: MLPF

BINARY: BMLPF

ENTRY POINTS (LOCATION): PIPR ('22000) GYPR ('22053)
GENERAL DESCRIPTION: ‘

The subroutine PIPR takes the six AV's from the accelerometers
and effectively multiplies them by the matrix corresponding to the accelerometer
working fail status to yield AV p- The six AV's are stored in locations '600,
'602, '604, '606, '610 and '612, AVB is stored {double precision) in locations
‘614 '616 and '620, The high order of AVB is zeroed prior to this multiplication
and the double precision calculated AVB is added to the residual low order
of locations '614, '616 and '620. The accelerometer firast and second failures

are stored in locations '320 and '321.
The subroutine GYPR does an analagous multiply for the gyros

except at the end,in addition, it scales AEB to 27° radians by effectively
multiplying by 7/4.
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MYCROCOMP TELFCOMMUNICATED DATA
nnP-516 ASSEMBLY LISTING

000
0a02
0003
o0ou
o005
nNoakR
0007
00oR
onng
Mo
0011
nn12
N3
po1e
nn s
0n1fh
no17
NO1A
neta
0020
no21
np22
on2?
Qn2u
onz28
NO2R
nn27
nn2e
nnoe
an3o
N3
nyIz
onag
nn3la
nnas
no34é
nna3sy
00138
L
ooug
nou
onuz
il
nnuy
onus
0ons
nouT
noLA
o049
N80
0051
0ns2
ans3
nnsu
poss
NN sa
0057

22000
22024
22028
22026
22027
22030
22031
22032
22033
22034
22035
22036
22037
271009
22001
22042
22043
220484
22045
22044
22047
22050
22091
22082
22081
22N54
22055
22056
22057
22060
22061
22062
22063
22064
22065
22066
22087
22070
22071
22072
22073
22074
22078
22076
22077
22100
22101
22102
221013
22104
221495
22106

4 000000
aooon?

ft 02 00320
0 04 22134
000005
18o0u0

ok 22132
N4 0D61L
o4 00616
04 00620
02 00600
ou 22124
02 00R02
04 22125
02 00604
0§ 22126
02 00606
oy 22127
02 NOG10
o4 22130
042 00612
oe 22131
01 22102
oao000n
000007

0 02 00316
0 o4 22130
000005
100040

0 Ob 0OutL
0 04 004146
D 08 00u20
141208

ou 221132
02 00400
ag 22124
02 0nu02
04 22125
02 Gounn
04 22126
02 00406
ouw 22127
02 00810
0u 22130
02 00412
oy 22131
02 221135
11 22134
01 22107
101000

f 01 22111

DODODOTDIDDDDII2O0D200D0D

DO DOTOIAIIOI2DOIQ

BAST
PIPR

GYTR

CMPR

SUBR
SUBR
ABS
ORG
SETH
RSS
DAC
DBL
nLD
DST
SGL
CRA
STR
STh
STA
STA
LDA
STA
TDA
STA
1.DA
STA
1.DA
STR
TDA
5TA
1.DR
STA
JIHe
NAC
NBL
DLD
DST
|GL
CRR
STA
STaA
STA
AOR
STA
DA
STA
IDA
STR
LDA
STRA
T.DA
STA
TL.DA
STA
1.DA
STA
LDA
CAS
Jup
NOP
JMp

PIPR
GYPR

122000
BASH
20

LR

*320
PLST

INST
614
tF16
1620
Té0N
TDA
TAN2
™8
ta0its
TnC
t506
DD
'610
ThHE
t512
™P
CMPR
x*

13116
FPLST

"4y
'016
1420

INST
oo
TDA
"o
TDOR
rynn
ThC
t406
TDhD
Y10
TDE
w12
TDF
FLST#+1
PTL.ST
x4

*43
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NICROCOMP TELECOMMONICATED DATA
DOP-516 ASSEMBLY LISTING

0058
00%9
0ORO
0ne
0062
0083
008U
0065
0068
0067
0068
00nE9Q
0070
0071
noT2
60T
007TY
Na7Ts
ONTE
0on17
on"s
0n7a
NoRN
noA 4
noR2

noel
foRL
nnes
nnanA
00R7
00R8
0oAY9
nnan
nnan
gn9z
ona3
0094y
angs
0096
ongT
oo9s
on9a9
a100
0101
0102
0103
0104
0105

010F
0107
0108

o109

22107
22110
22711
22112
22113
22714
22115
22116
22117
22120
22121
22122
22123
22124
22125
22126
22127
22130
22131

22132
22134
221138
22136
22117
22140
22141
221472
221413
22144
22145
22146
22147
22150
22151
22152
22153
22154
2215%
22156
22157
22160
22161
22162
221613
22164
22165
22166
22167
22170
221 M
22172
22173
22174

0 13 22134
0 13 22138
0 02 22135
101040
0 01 22121
0 02 23557
0 07 221385
0 16 22135
000201
ongt 17
0 06 221134
0 o4 00000
-1 01 22136
anoono
000000
nooaco
000000
006000
nooooo
nNO3IRG
000372
00037y
000376
nnoooon
000000
n00000
022416
n22423
022450
022501
022525
02255%%
022601
022630
0226%0
022705
022743
023001
023038
023066
023131
023166
023230
023247
023304
023341
023371
023436
nooonn
nooono
020645
45016
033161
004013
000000
000000
011239

S0 ODDO0OD00LDSRO0oDDOD000

DA
TDB
TDC
TDD
TDE
TOF
MTNP
TDY
™Y
TNZ
INST
FLST

FLAD

CSEQ

Ina
IAA
LDA
SN
JNP
LDA
508
npPY
IAB
LRS
ADD
STA
JNp*
ocT
ocT
ocT
oct
ocT
ocT
ron
ON
hidodi}
rOu
REC
perp

DAC
DAC
DAC
PAC
DAC
DAC
DAC
DAC
DAC
BAC
DAC
DAC
DAC
DAC
NAC
DAC
MAC
DAC
DAC
DAC
DAC
DAC
DRP

DEC
DEC
DBP

DEC

FLST
PL3T+ 1
FLST+1

*+6
=11
FPLST+1
PLST+1

FLST

" FLAD, 1

o W e = N N ]

1366
1372
374
376
0
0

HOFL
APl
BPL
CPL
DFL
BFL
FPL
ABFL
ACPL
ADFL
AEFL
AFFL
RCFL
BDFL
BEFL
BPFL

" CDFL

CYPL

CPrL

DFPL

DFFL

EFPPFL

0
0,.2628655565BB0
0,425325450450880
0

0,14853085059BB0
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MICPOCOMP TELRCOMMONICAT¥D DATA
phr=51A ASSEMBLY LISTING

0190
n111

0112
n111
n114
0115
0116
0117
0118
0119
n012n
121
N127
n121
n12n
0128
012h
n127
0128
nN129
0129
n131
0132
N1373
0134
0135
0134
0137

0139
0130

2217
22176
22177
22200
2220
22202
22203
22704
22208
227086
22207
22210
22211
22212
222113
22214
22215
22716
22217
22220
22221
22222
22223
22224
22225
22226
22227
22230
2221
22232
222313
22234
22235
22723R
22227
22240
22241
22202
22211
22244
22245
22246
22?247
22250
227251
22252
227253
22254
22255
22256
222%7
22260
22261
22262
22263
22264
22268

036014
D42575
013015
norey
nn700?2
000000
000000
DLNERR
072023
0130
NE6010
034776
033025
00a000
n0000n
ousu7y
043011
noaonog
aooo0n
0O7uUR7TY
016007
0000N0
nanono
nz2unz2
050026
076664
0728135
nu3503
0664722
003155
fn301n
a00000
000000
ans1us
087377
003155
NN3010
050651
OuR021
nuanilza
063412
0000on
000000
043503
nseH22
N26013
o2uu1y
NBREED
NT1u3?2
031170
027824
0o0on0o
000000
0 0noono
000007
1 02 22166
n 15 DOIRK

MULT

DEC
DEC
DEP
DEC
DEC
DEC
pEP
DEC
pEP
DEC
PRP
DEC
nEC
DpEC
nPEC
DBP
nEC
DEC
DEC
pEC
NBP
DEC
DEC
DEC
DEC
pRP
DAC
DRL

DLD
MPY

0.5428824547RBO
0.11755705078R0
0
0.6155367075BB0
0, 1902113036BB0
0,8530768591BRN
0
0.5877852524PR0
0
0.9510565168RB0
0
0,3130684104BR0
0.9820P3ISBAIBBD
0.5567581822RB0
0.050202°539RRB0
0
0.081229924238R0
0.0502028539RBRO
0.6379R81064ERB0
0.50655532828R0
0
0.5567581822BR0
0. 3U80954797RBO
0.6069610362BB0
0.39329833378B0
0

-

CSEQ, 1

- MTmp
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MTICROCOMP TRIRECOMMUNTCATEN NDATA
NNT=-51f6 ASSEMBRLY TLISTING

n1un
141
n1y2
4R NIk
o144
nN1a5
prusg
N7
ntus
atnn
nisn
N1851
nis?
n1R3
0154
n1eR
N1Ef
157
nicnA
O1RG
f1AN
1R
N1R2
N1
N1/l
N1ER
166
N1r7?
0144
N1ra
n170
N1
n172
BRNE!
(30
N178
n17h
0177
174
01749
n1an
n1A1
fN1R2
n1es
N180
0185

019F
n1p7
fhrap
1A%
o1an
0tan
n197
n1o}
0194
f019%

22766
VIPRT
rr iyl
2221
22272
222713
22274
22078
22276
22277
22100
22101
22102
22301
22304
22305
2230k
27307
227310
2273111
22312
22313
227114
22118
2231k
32317
22320
22321
221322
22323
22720
223125
22326
22327
227130
22131
22132
223312
22334
22133%
22336
22337
22340
22381
22w
22344
22345
2234A
72347
22350
221351
223572
221813
22354
221355
221354
22357

0 oo
112

22344
221RE

non201

n 16
nao
n 06
H 0n
102

00 3AE6
61

22384
22304
22170

1010090

N1
16
NA
ou
nz

o e R B e |

22381
NO3IRT
2234y
27344
22170

000201

0 14
N0
0 06
n Ny
102

nnRT
61

22344
22344
22172

101000

jo |

01
16
naA
oh
nz

- 305

223u
n0I70
22344
22344
22172

apnonn

LI L
[30: X3 I}
N 06
0 0ou
102

0p3To
R

272348
22344
22174

101040

1
16
DA
ou
D2

- D DD

22301
nG371
22344
22344
22174

noo2n1

0n 16
ngol
0 Of
-0 01
0 02
-n M

0371
61

22344
22262
22340
22262

noanonon
nononn
0 0nH000
QL DI

ou

DS oO D0
=
=

06

00000
22124
2212%
003RK
22126
22127

1uQuo’

0 Ou

00367

FxM

TACC

YNFT,

PST
LD
TAR
upyY
RS
NDAD
nsT
DLD
SN7
JTND
"pY
DAD
nsT
DLD
IAR
MpY
RS
DAR
nST
PLD
N7
JNP
MPY
DAD
nsST
DLD
TAR
MDY
TRS
NAD
nsT
DLD
SN7
JMp
PV
DAD
DST
PLD
TARB
MPY
LRS
DAD
JMP*
DLD
JMPp*x
par

DAC
CRA
STA
LDA
SR
STA
LDA
ADD
TCRA
STA

TACC
CSFQ, 1

MM
15
TACC
TACC
c5PO+2, 1

Y™
MTMP+ Y
TACC
TRCC
CS*0+2,1

MTHP+1
15

TACC
TACC
CSRO+U4, 1

EIM
MTHMP4 2
TACC
TACC
CSRO+4,1

MTMD 42
15

TACC
TACC
CSPQ+6, 1

EXM
MTMP+3
TACC
TACC
CSRO+6,1

MTMD+2
15
TACC
MOLT
TACC
MnIT

o]

LA

0
TDA
THR
MTMP
™C
T™hh

MTHP+1
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MICROCOMP TPLECOMMUNICATED DATA
DNP-516 ASSEMALY LISTING
0 10 22262
0 o0u 00372
000005
-0 01 223ué
0 000000 ¥Y¥FL
140040

0196
o197
0198
p19a
0200
0201
0202
02013
0200
n26s
0206
0207
0208
0209
0210
0211
0212
n213
0214
N21%
n21e
217
oz1g
n219
0220
06221
0?22
0223
0224
N225%
0226
0227
n2z2%
n?229
02130
n2i
0232
0233
0234
0238
0236
n237
n21a
0230
Q2an
0261
n2u?
02683
n2ua
0245
N24¢
o247
nang
240
0250
0251
n3282

22360
22361
22362
223673
22360
22365
22366
22367
22370
22371
22172
22373
22374
22375
22176
22377
22400
22401
22002
22607
22404
22405
22606
22407
228410
22411
22412
22413
22614
22415
22014
22817
22420
22421
22422
22023
22424
22425
22426
22427
22430
22031
22432
2218133
224734
22435
22426
22417
22040
22041
22442
22443
22044
22445
22846
22607
22450

Do 2O D2 D

o4

00000
22127
22126
00366
22130
2211
00387
22262
an37u

napnans

-0 01 22364
nooannoan ZNFL
140080

DoODODIDID2IC

ou
n2
0A
04
02
a4k
04
10
04

00000
22110
2211
NC3IGA
22124
22125
00367
22262
00376

0Q0005
-0 01 224801

0 10 22346 XO®L
0 10 22364

n 10 22001
noooe?

0 01 23454

0 10 22364 AFL
N 3% 23556
002 2212%
1404807

0 b Q03I6A

0 02 22126

0 06 22127
160407

ODO2DAOTLD OOV

0o
0?2
06
04
10
o4

00367
22130
2211
00370
22262
00372

00005

35

23555
22125
00366
22282
00376
23u54
22364 BFL

JsT
D57
SGL
JHPx
DAC
CRA
STA
LDA
508
STA
T.DA
SR
STA
JST
DST
SGL
JNP*
DAC
CRA
STA
T.DA
ADD
STA
LDA
ADD
STA
JS5T
DST
3G
JNp*x
JST
JsT
J5T
DBI,
Jmne
JsT
DY
DA
TCA
STA
LDRA
ADD
TCR
STA
T.DR
LYl E
STA
JsT
DSt
SGL
oY
T.DA
STA
JST
nst
Jnp
JstT

NOLT
ThY

INFL
"

0

DD
ohe
MTMP
TDE
T™F
MTMP+ 1
MOLT
TDY

YNFPL
"

0

™E
TDF
mTHP
TDA
TDR
NTMP 41
LALER §
TDZ

ZRFL
YNFL
YHFL
TNFL

onTh
YNFL
=6
TDR

MTMP
TDC
TOD

NTMP+ 1
TDE
THF
MTHMP+2
L ALR N o
TDY

=14

rTnB

HTNP
noLT
ThZ

ouTD
YHFPL
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MICROCHMP TELRCOMMONTCATED DATA

0253
0254
N2%s
N258A
0257
025A
n2so
0260
N761
n262
nN2f3
n260
N2RS
N2fF
N7
02RQ
N26n
n21n
N2t
nN27?
07271
0?7n
n27s
nN2TA
nat7
na7a
f279
0280
n2R1
N2R?
n2e3
Aaz2RYy
0285
0284
n2R7
n2@R
0?R0
0290
n2e1
n292
n297
nzo4
nzos
0296
0297
N208
n209
nI0n
n3n
n1n2
0303
nine
n3ons
N106k
0307
n3nn
n309

noP-516

22451 0 35 23856
22u52 0 02 22124
22453 D Ny NNIARG
22054 n N2 22126
22455 0 06 22127
22U56 1uQ807

22457 n 08 D037
22460 0 02 22130
22481 0 0f 22131
22462 140807

22462 o 04 00370
224F0 0 10 222R2
22485 0 o4 00272
22466 nno0ns

22487 n 35 23555
22470 0 a2 00387
272071 140un7

22472 0 0w 00267
224713 n Q2 00370
22474 140407

22475 O N4 00370
22076 n 1N 22262
22477 0 0u n03I7E
22800 0 01 23450
22501 0 10 22401
22502 i 35 23885
22503 n N2 22127
2804 180807

22505 0 Qu 003RE
22506 0 02 22130
22807 007 221M
22510 0 ou NOIET
22511 N N2 22124
22512 n 07 221258
22813 o 04 007370
22814 0 10 22262
22515 N o4 00372
22516 00onns

22517 n 35 23556
22520 n 02 22127
22521 n 08 00366
22822 0 10 22282
22523 n 0% 00374
22524 0 01 23454
22525 0 10 22401
22526 0 I8 23885
22527 0 02 22126
22530 140407

22531 0 0u 00368
22532 D N2 22173%
22533 n ooar 22130
225834 0 04 00367
2253% 0 02 22128
22536 0 07 2212%
22537 0 on 00270
22540 0 10 22262
22541 n oa 00372

CFRL

DFT

ASSEMBYY TISTING

1.DY
T.DA
STA
THA
LR
TCA
STH
LDA
ADD
TCh
STA
JST
DsST
SG1L
1.DX
TDA
TCA
STh
1. DA
*Ch
STA
JsT
nNsT
JMP
I5T
TpY
T0A
TCHA
STA
ILDR
SO
STA
T DA
SR
STA
JST
nST
5GL
L DX
T.DA
STA
JsT
DST
JMP
Js7T
TDX
TL.DA
TCA
STA
TDA
SUB
STA
LDA
SUBR
STA
JST
05T

=6
TDA
uTMP
TDC
™D

HTHP+1
TDE
TDF

MTHMP#+2
MY T
TDX

=14
MTHMP+

MTNMPe
MTWMD 4D

MTMB+Z
unr T
TD7
ouTh
ZHFL
=14
TDN

MTMP
TDE
TDF
MTmDP4+
TDA
TDR
mTND 4D
muLT
TDY

=f
™n
-
MnRLT
TDY
ooTh
ZNFPL
=14
TDC

NT™P
TDOF
TDE
MTHMP+1
TDA
DR
NTHP+2
mOLT
TDX
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MTCROCOMP TELERCOMMINTICATED DATA
DDP-51F ASSEMRLY LISTING

03110
N3N
0312
UERR
DERE
031%
D316
nity
n3ig
0319
0320
0321
0322
0321
N3z
0325
03248
0327
0329
0329
nIn
ni31
0232
0333
HEEL
0338
033K
0337
N33R
0139
D340
0301
0343
0343
Niuy
01wms
N34a
03u7
0348
N3uq
0380
0151
0352
0353
0354
035%
0354
013187
DERS-]
0359
0360
0361
0362
01363
03R4
N6 E
03RA

2258472
22543
22544
225185
22546
22547
22550
22551
22852
22553
22554
22RER
22556
22557
22560
22561
22562
225617
22864
22565
22566
22567
22570
22571
22572
22573
22574
22575
2257A
225717
22600
22601
22607
226013
22604
22605
22606
22607
22810
22611
22612
22R13
226114
22615
22616
22617
22620
22621
2222
22R23
22624
22625
22626
22627
22R3N
22631
22632

000008
0 35 23556
0 02 00367
140407
0 04 00367
D 02 00370
140407
o4 00370
10 22262
0s 00374
01 23454
10 22346
15 23555
02 221
40407
04 00366
02 22124
Ne 22125
o4 00387
02 22127
07 22126
og 001370
10 22262
04 00374
00005
35 23556
02 221N
04 00366
1 22262
04 00376
01 23454
10 22346
35 23556
02 22130
04 00366
02 22124
OF 22125
ne 00367
02 22126
n7 22127
0g 00370
10 22282
o4 nN0376
000005
0 35 23555
N 62 00367
14007
0 04 00387
0 02 00370
140407
08 00370
10 22262
o4 00370
23454
10 22368
35 23554
02 22126

DDA ILIDDIIIDO0ODHLODIDOI0DDI0aaDD2DI0O0TDO

Do D
=]
b

BPIL

FFT,

ABPL

SGT
DY
1.DA
TCA
STA
T.DA
TCA
STA
JsT
DST
JHP
IsT
183
1.D3
T
STA
1.DA
ADD
STA
LDA
SUB
STA
JST
DST
SGL
1.DX
104
STA
SELS
pST
INp
JsT
T.DX
T.03
STA
T.DA
ADD
ST?
102
sN8
STA
JST
pST
SGL,
1.DX
1.DA
TCA
STA
1D}
TCA
STA
asrt
DST
Jup
ast
10X
1.DA

=6
NTHP+1

MTHMP+1
MTMP+2

NTHD+2
WOLT
TDY
anTp
INPL
=14
TDF

aTMP
THhA
™hh
NTHP+ 1
TDD
T
MTMP+2
MOIT
TDY

=6

TDFP
MTMP
MTI.T
TDZ
QuUTD
INPL
=h

TDE
MTNP
TDA
TDR
MTHEP+1
TnC
TN
MTHMP+2
LT
™Z

=14
NTMP+1

NTHME+1
MTMP#+2

MTHP+2
MOLT
TDY
onTo
YNFL
=22
TDC

52



NICROCOMD TELECOMNUNICATED DATA
DDP-516 ASSENALY LISTING

0367
0168
0369
0370
nIm
0372
0173
0374
037s
03176
n3I77
03178
0379
03an
ninl
n3Az
03nd
niay
naas
N3IAA
0387
hELL
n1iAg
01390
N391
1392
0391
0394
0395
0396
0397
0399
0399
cand
ono
nuo?
0u4n3
onoa
puns
0406
oun?
ou0 R
0409
0410
outt
nu12
pu13

22633
22630
226135
22636
226137
22640
22641
226482
2264817
22640
22605
2264A
22647
22650
22f£5%51
2?2652
22653
226514
22KR55
22656
22657
22660
22661
22662
22663
226K
22665
226F6
22687
22670
2271
22672
226713
22674
22675
226876
22677
22700
22701
22702
22703
22704
22705
22706
22707
22710
2271
ou14 22712
nph1s 22713
ouv1e 22714
ou17T 22715
D4tR 22716
nu19 227117
0420 22720
ou21 227121
ou?z22 22722
pa23 22723

0 06 22127
140407
0 ou 00366
0 10 22262
+ 04 00372
n0000S
35 23553
n2 22130
06 2211
04 00366
10 22262
o4 00376
N1 23454
35 23552
N2 22125
uneo’?
04 002366
N2 22127
0B D067
02 22130
on 00370
02 22131
140007
0 D4 00371
0 10 22262
O 08 00374
000005
p 35 23551
0 02 22127
150407
0 Ch 00367
0 10 222k2
0 06 00372
000005
35 23550
02 22125
o8 00366
02 22131
08 003N
22262
oas 0D3ITHR
01 23a54
35 23551
02 22125
150807
b 0b 00366
0 02 22126
140407
0 04 00367
0 02 22130
140407
0 ou 003™M1
0 02 2213
¢ ot DO370
4 10 22262
0 08 00372
000005

DTAOD IV ADIDDOoOO0IOI29D

DOV OoOOODR2DQ
=y
[~

ACPT,

ADFL

ADD
TCA
5T
JST
psT
SGL
LDY
L.DA
ADD
STA
Js®
psT
JNP
LDY
LEA
TCR
5TA
LDA
STR
IJBA
STa
DA
TCA
5TA
JS8T
ST
SGL
LnY
LDA
TCA
STA
J87
DST
SGL
LDX
LDRA
STA
LDA
STA
JsT
DsT
Jne
LDX
LDA
TCA
STA
LDN
TCh
STA
L.DA
TCA
STA
LDA
STA
JST
pST
SGL

DD

nTHP
unre
TOX

=26
TDE
TDY
nTHP
moLT

_ ThZ

alikgs)
=40
TDE

¥THMD
TDD
MTHP+1
TDE

‘MTMP +2

TDF

HTMP4+]
MULT
™Y

=30
TDD

MTHP+1
woLe
oY

=50
TDB
MTHP
™r
NTHP+3
MOLT
™%
onTd
=30
TDB

NTAP
TDC

NTHP+1
TDE

HNTHMP+3
™?
NTHP+2
HoLT
™Y

33



MNICROCOMP TRLECOMMUNICAT ED DATA

ou2u
ou2s5
0426
ouz7
ou2r
0429
ou30
0u 31
oul2
ou13
ou3u
on3s
0836
nu37
ou3n
ou3e
nuun
nuy
ouu2
ouy3
ouuo
ouus
ouuek
oun7
nuug
nuy9
ouso
o4s
ass?
oasy
ou54
ouss
0usA
ous7
0uss
onsa
nu RN
nue
nuer2
0u63
ousu
oies
QUFA
Ou67
QuéeR
oue9
na7o
(1]
ouT2
0473
outon
nyrs
ou7ek
ou7r?
nuTAa
o479
0nR0

noP-516

22724 0 35 23550
22725 0 02 22125
22726 0 08 00366
22727 0 02 22130
22730 a0 048 00379
2271 0 10 22262
22732 0 no 00376
22733 noooos

22734 0 35 23552
22735 0 02 221341
22736 140407

22737 fH 04 00370
227u0 O 10 22262
22711 0 04 00374
22742 0 N1 23454
22743 f 35 23552
22744 0 02 2211
22745 0 0u 00366
22746 0 02 2212%
22747 140807

22750 0 04 00367
22751 0 02 22126
22752 150407

22753 0 o4 00370
22754 0 02 22127
22755 100607

22756 n os 0037
22757 0 10 22262
22760 0 08 00372
22761 000005

22762 0 35 23531
22763 0 02 22125
22764 0 08 00367
22765 0 10 22262
22766 0 04 003786
22767 nooons

22770 n 35 23550
221N 0 02 2211
22772 140407

22773 0 08 00266
22774 0 02 22127
22775 0 04 00371
22776 n 10 22262
227717 0 04 00374
23000 0 01 234854
230081 n 35 23551
23002 N N2 221130
23003 0 0u 00366
23004 0 02 22125
23005 0 Ou 00367
23006 8 02 22127
23007 140407

23010 0 04 00370
23011 0 02 22126
23012 ruoun7

ARPT

AFFL

ASSEMBLY LISTING .

DY
T.DA
STA
LDA
STh
|.1 ST
nsT
5GL
LDX
T.BA
TCA
STh
JST
DST
JHP
TJ Dx
LDA
STA
T.DA
TCA
STA
LDA
TCA
STA
LDA
TCA
STA
JsT
psST
SGL
DX
T.DA
STA
J8T
DST
SGL
LbX
LDA
TCA
STA
1DA
STH
JSsT
DST
NRG
SETB
JNP

DY

1LDR
STA
T.DA
STA
LDR
TCA
STR
T.DA
TCR

=50
T™DH
MTHMP
T™HhE
NTHMP+3
MULT

. TDZ

=40
TDF

MTHP+2
NNLT
DY
ouTh
=40
TDF
MTHD
THE

MTHP+
™o

MTHP+2
DD

MTHMP+?
MuLT
™Y

=30
TDR
nTAP+1
MoLT
™72

=50
TDF¥

nTHP
Do
MTHP+2
wULT

-TDY

*23000
BAS2
oUTD
=30
TDE
NTHP
TDB
NTHP+1
TDD

MTHMP+2
TnC

54



MTCRACOMP TFIFCOMMIRICATED NATA
NNP=R1A ASSEFRLY T TSTING

nya"
oua?
nany
DRy
nuag|s
Ouge
ouRl’
nyrAa
DnRo
anan
fua1t
nya?
neg
oaau
nuacs
NuoR
nua’
Huge
nyoa
asnn
RN M
0sn7?
0507
neo
n=orF
NEOF
0807
as0Aa
NeEna
nEtn
Nneq
ne12
ns13
0514
NR1R
neEs
ne17
ne 18
Ns10
nezo
nr.?'g
L2
nE23
ne2n
neoe
0526
nsR7
nR24q
0ne29
NR123N
N5 31
ne32
ne3)
el
05135
NR1A
0537

23017
73014
23015
2301A
23n17
23In2n
23i3n21
23027
23027
23024
23025
2302¢
23In27
2303n
2301
23ni?
23033
2303
230135
23010
230137
23040
23nn
23np?
23nu3
23nbn
23045
23nuAk
23007
73insn
23081
23052
23ns3
230854
23inge
23056
23057
230k
23061
23InED
21067
21060
23065
23INRA
230R7
2307N0
23in7
23072
23173
23074
23078
23n76
23077
23100
23101
23102
23103

a 0L 0037
N 10 22262
N 04 DOITE
npnons

n 35 23R52
002 22128
14n807
N ou 0n3e7
0 10 22262
A0 f03T2
nonnng

35 23550
02 22127
o4 ON3TO
10 22262
o 00374
01 23454
35 23851
062 22124
nu NOIREG
nz 22127
140807

0O 04 O03IRT
007 2211
1unLnT

0 08 00370
n 02 22130
N 0 Nn3T
NN 22262
0 an oe3T2
00n00s

15 23852
n2 22127
o4 60387
10 2722A2
OB 0037y
annnsg

35 23550
N2 221
04 Ne2ITN
n 22282
04 NN3ITH
N1 23450
15 23571
02 22124
04 NO3RA
N 22126
unenTy

0 048 001487
D02 2210
140407
0 o8 0013170
0 02 2211
0 o4 00371
0 N 22262
0 ou 00372
nonacs

oo e o Ten B i B e B e R

o Jhw e R Jie i Hih B s Bio- B S Bioo T o R Jier

RCFTY

RDFL

ST
JsT
nsT
=61
DY
T DA
TCHR
QTR
Js™
ngm
°at
T DY
e
STA
JsT
nsT
INP
T DY
TDA
ST A
1DA
nCa
sTA
T DA
™
STA
TR
STA
asm
ngT
|nY
T DY
TDA
sTa
JsT
nsT
sGT
DY
T.TA
TR
57
DST
Jup
.Y
TDA
sTR
DA
TCA
STA
T DA
e
STA
DA
ST
asT
Ds™
eaY.

MTMD+ T
YT
TD?Z

=un
™8

MTMP+1
MY T
DY

=50
DN
MTMD 42
may T
T™hY
onTop
=30
TDR
TP
T™hH

MTHP+1
O

MTMP+2
ThE
MTHP4+3
MTIT T
DV

=40
™n
MTMD 4+t
YT
TDY

=50
™F
MTHMP+D
b AL
™
01D
=710
T™h:

MT ™D
TD

MY mD4 1
™=

MTHMD 42
™F
MTHMDP+3
MprT T
oy

o5



MTCROCOMP TELECOMMOUNICATED DATA
DDP=-516 ASSEMBLY LISTING

05138
0s39
0s49
necut
05472
0543
NS4y
osas
0544
nEL7?
NR4A
0540
0580
n551
0552
0553
LELY
0555
N5S6
NnE&s7
055R
nss9
0%60
N561
0562
0563
0564
0565
056F
0567
0568
n569
0570
0571
ns72
ns73
NR74
0575
057+
0577
0Ss7R
n579
0580
nsa1
05R?
05R3
0s54u
N5B5
NSAA
nsa7
058R
ngaq
0%90
0591
0592
0593
0594

23104
23105
23106
23107
23110
23111
23112
23112
23114
23115
23118
23117
23120
21121
23122
23123
23124
23125
23124
23127
23130
23111
23132
231313
23134
23135
23134
23137
23140
23141
23142
231817
23144
23145
23746
23147
23150
23151
23152
23183
23154
23155
23156
23157
23160
231161
2312
231613
23164
23165
23164
23187
23170
231 M
23172
23173
23174

N 35 23550 LD =50

0 02 22126 DA ™C

0 08 001387 STA - MTMP4+1
0 02 221130 LDA TDE

0 0u 00370 STR MTMD+2
0 10 22262 JsT ATLT

0 o4 00376 DST  TDZ
000005 SGL

0 35 23552 LDY =40

0D 02 22124 DA TDA
140407 TCh

0 04 00366 STA MTHPD

N 02 22128 LDA DO -
140407 TCh

0 04 001357 STA MTMP4+1
0 02 22111 TL.DA TP
150407 TCA

0 D 00371 SN MTHMP+3
0 10 22262 JST MOLT

0 04 0N3ITY DST TDY

0 01 23usu IMp  OoTTD

0 35 23552 BEFL LDY =40

0 02 22131 DA TDF
140407 TCA

0 OB DO366 STh nTMD

0 02 22124 DA TDA

0 00 DOIRT STH MTMP+1
0 02 22127 151} DD
1406807 TCA

0 04 DO3TD STh MTMD42
0 02 22126 LDA TDC
140807 TCH

0 04 00374 STA NTMP+3
0 10 22262 JasT Mot T

0 ou 00372 nsT DY
ooonos 5GT,

6 3% 23550 1D¥ =50

0 02 22427 .DA oD

0 04 00370 STA MTMDP+2
0 10 22262 JsST  MOIT

0 04 002374 DST DY
DNO0Aas SGL

0 35 23561 1.DY =30
002 2211 T.DA TDF

0 08 00356 STA nTEp

a 02 22126 DA T™T™C

0 0B 00371 STA MTHP+43
0 10 22262 JST MOLT

0 08 0D3ITH nsT DT

0 01 23454 Jup*  onTD

0 35 23552 BFFL LDX =40

0 02 22130 T.DA TDE
150407 TCA

0 08 00366 STA HT NP

0 02 22124 LDA DR

0 04 00367 STA MTHME+1

0 02 22126 LDA T™DC

56



MICROCOMP TRIECOMMINTCAT FD DATA
NNP~516 ASSEMRTY TTSTTNG

0595
nsarn
neavt
Ncaf
ns99
ORDN
NAN
DRO2
0803
ngonu
NROS
NANSK
neEn
ORDR
nAne
aRIN
N&11
n&1n
Nk
NE 1N
neE1e
NR14
negat
ne1n
ne1a
naDn
ne2
nR22
NR21
AN
NR2%
NR2A
nr27
NR28
ne29
NF 30
R ]
0637
AR
0F M
ns 15
0F A
ne17
ne 3R
0639
neELn
0RUA
neyo
neuz

NhbL-

nEN&
NRLH
0647
neLA
NFY9
NeESN
NFES1

231758
23176
23177
23200
23201
2372072
231203
23204
23205
23204
23207
?371n0
23211
23212
23217
2321y
23215
21214
23217
23220
23221
23227
23223
23224
2322%
23224
23227
23230
23231
23222
2321313
23234
21235
23238
237237
23200
23241
232072
232473
2372u4
23245
2324%
23207
231280
23781
2378”2
232513
23254
23755
232%R
23257
23260
23261
23262
23283
23364
23265

150407
0 04 00370
0D n? 22127
140807
nns 0G3T
n 10 22262
A Qun 0n372
noonos
N 318 23550
0 0?2 22110
0 0u Q0366
0 02 22124
1anun?
oL ON3IRT
02 22127
N On3ITY
M 22262
ou 0N3ITL
onoNns
3% 23F51
02 22124
no NO3IRT
02 221264
o HN3IATN
10 222672
na Bo7A
N1 23454
10 22401
a5 2315%1
N2 221210
07 22125
N ORIRA
in 222R2
1Ny 00372
nonnes
35 27I5RY
ne 22130
0t 22131
an nO36R6
10 22262
o8 0037l
D1 23454
15 23850
0 22127
140407
N 04 OC36H
o n? 2211
14nLn7
n o0 NN
n N2 22124
n 08 O037D
n 02 2212%
1400807
n o 060379
n o1 22262
0ope DNt
aonnns

IO DSI DO 22 22D

3 2S00

CTFY

TCH
STA
LDA
TR
STR
JST
nsT
SGT.
.0y
TNA
STh
TDh
T™CH
ST
TDR
TTA
J&T
ngT
S6L
TnY
.DA
STA
TDhA
STA
JsT
neT
TP

. 187

T DY
TRA
SoR
ST
JsT
nS5T
S6T
DY
TD»
SUR
STR
JST
nsT
AAt
LDY
™hA
TCR
STA
LDA
TCA
STA
TDM
STA
TDR
TCR
STER
J8T
namT
SGT

MTMD4 2
™Tn

MTHMP 4+
Lt
oYX

=50
TDF
MTHPp
TDA

MT P4
TDD
MTMD4 3
MTILT
TOV

=3p
Tha
®THP4
T™Nner
wTMP 4D
w7 T
™7,
onTp
TNET,
=2F
™R
™R

M ™D
LA
¥

=22
mDF
THF
MTHP
wnT T
DY
onTD
=50
e n

MTMP
™T

MTMP 4+
™?e
MTMD D
™"

M MP4

MUY
TDY

57



MICRPOCOMP TRLECOMMINTCATED DATA

NES?2
NERY
NEBH
nESR
DERA
NERET
NRRA
nEsa
NERD
NREY
0RR"
NER
nRAY
NEART
ORAR
NARR"T
NERQ
NERa
NETH
nETY
NRT™
NneET2
0RTL
W
NETH
NeTY
NATR
nRTQ
nean
neR1
NRRD
nea
nean
NERR
0ERA
ngas
nkaa
neao
cRan
LR
nE9 7
Y-
neon
NgRac
NrA9E
nsa7
nsae
Nr0Q
nrIpn
I"\"'l')‘[
nIp g
n703
il i)
nTns
nIn6
4707
Nro0

NNP=5 14

23764 0 15 23889
21267 0D 02 22127
237270 N N4 DNIRE
21271 0N N2 221285
231277 00y HN3ITY
232 N 10N 222R2
231774 0 DU 00178
21275 nooons
231274 D 3% 23552
2377 0072 221311
2100 0 nu Q0367
21101 0 10 222682
21307 0 04 OnITA
pEREItE] 0 01 23454
21304 0 35 238959
273108 n oz 22127
23I30R 0 04 NDOIRA
21107 n 02 221130
R N o4 003RT
2131 n 02 22128
271312 140407
kEERE 0Ny po3ITo
REKERE 0 02 22124
213118 140407
PEERTS 0N 04 0037
23117 0 10 22282
231190 noou OorITY
23321 non00s
2131322 n 35 23880
23321 0O 02 22127
23374 140407
2332*F 0 08 D03IRA
23112F n 02 22124
21127 0 on 00371
230 0 10 22252
PEEKE | 0 08 0372
23332 09onons
233313 n 315 23552
23334 0 02 22125
23335 0 0y 00370
2333F a 10 22262
23337 n 0w NO3ITA
2334 0 01 23u5y
23391 6 35 23580
23342 D 02 22126
23341 1mnu07
2334 0 04 DO3GF
271318 002 22111
236 0 08 00367
23347 0 N2 22125
233180 140407
23351 0 N 00370
23382 N N2 22124
2313153 0 04 00371
23154 0 10 22282
2313585 " 04 00372
23154 noonns

CFFL

DEFY

ASSEMBLY LTSTTNG

Ny
TDA
STA
1.DA
ST
JIRT
ns§T
SGL
.0y
T.DA
STA
J8Y
ngT
JNR
LDY
T DA
SThH
T.DA
STA
Tha
TCA
STA
T.DX
TCA
5T
JST
DET
SGL
DY
T.DA
TCA
STA
DR
STA
JST
DSt
5GL
LDY
LDA
STA
JST
nsT
JHP
DY
LDA
TCA
eTa
oY
STA
LDR
TCA
STA
LDA
ST
J&T
DRT
SGL

=30
TOD
MTHMP
THA
MTMP+
Mot T
DY

=hQ
TTor
HTMP4+
MuILT
™
onTn
=20
™h
MTMP
TDF
MTHD+?
™R

MTMD+2
TDA

MTHP+ 3
MOLT
™Y

=6 N
TDD

MTMP
™A
MTME+]
mMoLT

- TDX

=40
T™EB
MTHP+2
MOLT
T™DZ
nuTDh
=50
nC

ATMP
TDF¥
MTMP+ ]
TDR

MTMP+2
TDA
MTRP4+]
MOLT
i) ¢

58



MICRACOMP TFTFCOMNINTCRATED NATA

o700
nrn
nr1
n712
1711
NT1y
nr1=
O71F
n1r1?
n71R
nr1n
n720
nI21
a7r22
nT273
nrpn
nryn
N72F
0727
nr>e
nr2e
nT3n
N7
0732
732
0734
nT3Is
07AF
0737
nr3na
nTia
aTun
nr
n7e?
oTuz
nTL
nTus
NTuF
nru’
NTuR
n7uQ
nT50
0781
0782
0783
NSl
nNTse
OTSF
nIs7?
nTRA
075@
0760
N7R1
0762
0763
nN764
NTRG

nor-516

23387 0 1% 23852
217160 n p? 22125
233R1 O 0h 0on170
23162 n 10 22262
231R3 0 o4 00376
21164 anonons

2311R% n 35 23551
71164 0 02 22131
21167 140807

231170 n 04 0067
2313 M n o1 222672
233172 0 0o onITH
23371 0 01 27054
273374 0 3% 23880
2337F n n? 22126
213175 140007

21177 N onn ND3IRA
23400 n n2 22130
23un 140407

234n° 0 ou NC3ART
23n03 NN 22124
23000 n Oou ooprI0
21408 n 02 2212-%
2180F 1oun

23u07 n oL o337
2840 0D 10 222R12
23411 0 onu onNTT?
73417 noonng

23213 D 35 238F1
23n1n n pz2 22130
23815 n Ny N03IRT
23IU1K non2 22124
23n1” 1a3un7

23020 o ong onr3ITO
23071 0 10 22262
23422 noou 0f3Tu
234823 noonns

23n24 0 3% 23552
23825 n 02 22126
23u7R 0 N4 NOIGG
23027 n N2 22124
23430 N oNi Q03TH
73031 D N2 22125
230372 n o4 0n3rTy
2312313 0NN 22282
pET LN 0 0L N03TR
23435 n o1 23usy
23436 n 10 22346
23837 0 38 238513
23040 0 ny 22127
2301 007 22126
23042 N nu 003R6
234013 0 10 22262
234484 n oy NOI7TL
23405 nnannsg

2lu06 n s 23854
23447 002 22126

NFFT,

FFTL

ASCEMBLY TISTTNG

LDY
Tne
ST
S
nsm
6L
1.DY
TDA
TeA
STA
I8T
ngT
Mo
DY
TDA
mCP
<TA
TP
TCR
STR
T.Dp
STh
T D2
TCH
TP
asm
ukia
561
DY
Tn.a
el
ThA
mCh
<TA
IS8T
n§T
SGT
TRy
il
STA
1DA
RTh
1.DA
sTA
RE
DST
Jmp
asT
LDY
DR
=ng
5T3
ast
nsT
SGL
10Y
DA

=40
™n
MTMD +2
MIT T
LTk

=30
TDF

MTMD+1
MoLT
Ty
nnTn
=50
T™he

MTMP
THE

MT D+
THE
MTV¥D4D
T™hR

MTFP+?
MUIT T
“hY

=N
™T
wTMD 4
THA

MTMDD
Dy ™
™Y

=uh
™D
MTMD
THA
MTuD D
TDE
MTHMD+3
ML T
nTNTH
TNPL
=R
™D
T™nr
MTwp
MUITT
DY

=22
DA
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MTCROCOMP TELECOMMINICATED DATA
DDP-516 ASSEMBLY LISTIWG

0766
0767
0768
0769
0770
0771
0772
0773
07T
0775
n776
0777
077A
0770
780
0781
0782
0782
0780
0795
0786
n787
0788
n789
0790
0791
0792
0793
0794
0795
0796
0797
079r
0799
"800
nRo1
0802
nan3
0RO
0805
0ROE
0807

osne
08049

23050
23851
23453
234853
23454
23455
23u56
23457
23880
23461
23862
23462
23kFh
23465
23466
23u67
23470
23471
23472
23473
23u7
23475
23476
23477
23500
23501
23502
23503
23504
23505
23506
231807
231510
2351
231512
2135113
23514
23515
2351¢
23517
23520
23522
23523
23524
23550
23551
23552
23553
235548
23555
23556
23557

0 06 22125
¢ 04 00356
0 10 22262
0 o 00376
0 02 22132
101040
0 01 23506
0 02 23522
0 07 00372
o401 76
0 06 00372
D 06 00372
0 06 00uU18
0 04 00Uy
0 02 23522
0D 07 00374
ou01 76
0 06 00374
0 06 00378
0 06 0CU16
D 04 00UIE
0 02 23522
0 07 00376
gun1 76
0 06 00376
0 06 00378
0 ns 00420
0 o4 00420
nagoos
-0 01 22053
02 00372
06 00614
04 00614
02 00374
00616
D4 00616
02 00376
06 00620
o4 00620
000005
-0 01 22024
000000
000000

[= Jre Js-Hin o No No o Qo |
o
o

0000R2
a00036
noooso
noo032
000026
0000186
f00006
000013

onTn

PIPS

DBPG

BAS2

ADD
STA
JsT
DST
DLD
SWZ
Jmp
DLD
NS
LRS
DAD
DAD
DAD
DST
PLD
DSR
LRS
DAD
PAD
DAD
nST
nLD
NSRA
LRS
DAD
DAD
DAD
nsT
SGL
TP+
DLD
DAD
psT
DLD
DAD
DST
DLD
nAD
pST
SGL
Inp*
1312

BSS
END

TDB
NTNP
. MULT
TDZ
IRST

PIPS
DBPO
TDX

™Y
™Y
*H1y-
514
NERO
™Y

TDY
oY
Th6
*U16
DBPO
TDT

TDZ
D%
14290
420

GYPR
DY

614
TH14
™Y

1616
'616
TDZ

*620
1620

PIPR

20
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PROGRAM NAME:

SOURCE: ALUP

BINARY: BALUP

ENTRY POINTS (LOCATION): This is the main program and starts in '1000.
GENERAL DESCRIPTION:

This program controls all the timing, moding and subroutine calls
that make the system work, The timing diagram shows what is done as a
function of real time (t), T, TN and To are incremented by .02 after each
gyro update (G). TN times the fine align or navigation and is zeroed every
second, To times the teletype output and is zeroed every two minutes., T
simply counts time, The three functional diagrams ( P, G and F} show the
details of what are represented on the t line of the timing diagram as P, G
and F, The statistical failure detection, isolation , classification and re-
certification programs are called every twe minutes immediately prior to
the output call and use the two minutes of data which are saved for them as

shown in F,
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P
[T 7777

.02 .03

N

save registers in register set 1

read accelerometers

do accelerometer compensation

do bias recompensation

do RW2, RW compensation

do accelerometer pulse accumulation
do accelerometer deterministic FDI
do accelerometer 6x3 multiply

do guaternion normatization

do velocity algorithm

do ZAVX, FAvy, XAVZ

FUNCTIONAL DIAGREAM P
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G
¢ KSSSSSN

.03

save registers in register set 1

read table encoder
read gyros

do gyro compensation

do statistical ramp compensation

do statistical bias compensation
de gyro deterministic FDY
do gyro 6x3 multiply

T<E0

T>60

IT<260

do coarse align
ZAV filter

do attitude
algorithm

l

T = 260
ZAV=0

l

set coarse align
finish bit
I

do coarse align
azimuth cale.

1 T>260

do inertial rate
compensation

do attitude
algorithm

l

—
1l

60

do coarse align
level calc.

T =T + .02
T,=T,+.02
To=To+ .02

64
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o \\Oak

YES

Set output bit = 1,

save output variables,

save gyro & accelerometer
counting accomulators

in the 2 minute sample
registers, zero

the accumulators,

set Ty =0

replaces register
set 1

NO Restore register set
——m 1 and return to where
last interrupted
YES
SET T,=0
NG
Y
Do bias boot, ie.
If its time to have
= a fake bias or ramp
shift do it .
NO is
coarse align
finish bit set ?
) NO Is sense
| Do fine switch 2 (S52)
align set?
|
Register set 2

Update

FUNCTIONAL DIAGRAM F
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MICROCOMP TELECOMMUNICATED DATA
pne=516 ASSEMBLY LISTING

ooot
0002
ann3
goon
0005
0006
ano7?
0008
anoa
no1o
nni1
no12
onty
0014
0015
N0tk
oo
no1e
nnta
020
no21
0622
nng3
002d
nnae
0026
nn27
on2a
np2a
no30
0031
0032
no
N03u
nN3n
nn3e6
0n3”
00338
on3a
ooa0
nou1
noa2
0oyl
onuy
onas
WL
nou?s
o0un
ooun
0050
nos1
00582
0053
no54
0055
0056
0nes?

00000
n5001
00002
ooo03
00004
Qo005
nooae
nooaey
0ono1o
0an11
00012
00013
00n1L
00015
a01s
noot?
onnzo
nooz1
00022
00023
oon2a
00028
0noak
non27
00030
00031
onn3z
00033
aonolg
no03s5
onn3s
anni7
nNanyd
naou
Gons?2
0onu3
000Uy
ooo4as
00006
nooa7
00050
00051
onns2
00053
00054
00055
00n56
10057
0aneon
000481
00062
f0063
o00AL
NOO6S

000007

OO0 a0 C A0 a00

D0216
00777
00422
00000
onaoo
000063
0176
00500
000600
npoono
00010
Q077
00700
00000
00000
00015
00177
06200
00201
00202
no203
0020u

> 00220

00772
00222
00770

0oonns

OO0 O0ODDOO0LDOIDOICODOD

007758
no4o
noun3
00405
00807
o081
Coa13
00601
00603
00605
00607
00611
a0e13
onuls
0ou1?
oou21
00615
00617
00621
couso
00463
o00ue7
oou73
00477
oouu7
00453

REL -
SORR

SETR

BBL
DLD
LDY
DST
IRS
IRS
JMP
LDX
DST
IRS
IRS
JMP
LDY
DST
IRS
IRS
JHP
DST*
DST*
DST*
DST*
nNST*
DST*
DLD
DST
DLD
DST
SGL
T DA
5TA
STA
STA
STA
STA
STA
STA
STA
STA
STA
S5TA
STA
ST?
5Ta
STA
STRA
5Th
STA
STa
STA
STA
STA
STA
STA
STA

MODE
BASE

DZRO
==68
1422 1
W

0

*-3
=—u0
500, 1
o

0

*-3
==68
*700,1
0

o

*-1
PAOR
PAOB
PAOC
PAOD
PACE
PAOF
NOUR
*772
FOTIR
170

=1 40000
1401
1403
'405
V407
411
Y413
1601
1603
1605
1607
1611
'613
1415
'417
'y21
1615
617
1621
1560
'463
1467
1473
"y77
vuy7
1453
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MTCROCOMP TELRCOMMUNICATED DATA
LISTING

nos9q
onsa
nNaod
noen
COE"
Noen
00al
0ces
006h
0oa™
NeeRR
onRa
007h
nnT
0072
np73
ooTn
nnTs
Q074
oon7?
0074
naTa
00Aan
00R1
QOR?
IR
0a8u
NCAS
C0OR6
NORT
QnRR
NORY
[N
0091
no92
noal
noay
noas
009+
noa?
0098
onna
0100
0101
n102
0101
0104
0105
0106
01n?
0108
010"°
n110
0111
nt12
n113
114

pDP-516 ASSEMBLY
nnoee 0 04 00457
00067 0 02 00176
00070 0 0t 00063
nnon7a ¢ 10 onooo
0no7T2 n 02 00774
cnnT3 T8 0020
00078 0 02 00101
ann7s 0 04 00340
00076 0000u3
paont? 0 0L 00334
no100 0 01 006412
an101 0 000102
nn102 Qo040
o010t 0 02 00237
noiou mnmnug
nn1o5 N 01 00103
00tan o 10 00000
Q107 n 106 0000Q
00110 N 02 00640
not1 J on 00270
00112 0 02 00641
na113 0 au 00271
AGRRE 0 02 006L2
nn1ts 0 04 00272
nnN11h 9 02 0G4
an11? 0 04 00273
00120 0 12 00650
no121 O 04 no27u
nnta2z 0 02 00651
60123 0 n4 00275
0N124 1 02 00652
non125 0 0u 00276
00126 0 02 00636
g0127 0 04 00277
00130 200007
nN131 -0 02 0N205
no132 0 ou 00300
00132 -0 02 00206
0013u 0 ou 06202
00135 0 02 00622
no136 0 04 00304
00137 n 02 00620
on1u0 0 04 00306
004 0 02 0N&26
00142 O Jou 00310
00143 0 02 00630
o0 tuy ¢ 08 0On312
no1us D 02 D032
0p1Le O 04 00314
on1u7 0 02 00634
00150 0 0B 00316
no1s51 0 02 00U36
go1&2 0 ne 00320
00153 0 02 00440
00154 n ou 00322

AOUT

LOOP

STA
LDA
STA
CALL
L.DR
SME
LDA
STA
IKE
STA
JMP
DAC

FNR
LDA
SHZ
JMp
CALL
CALL
LDA
S5TA
LDA
STR
LDA
STa
LDA
SThA
LDA
STA
IDA
SThA
LDA
STA
LDA
5TA
DBL
DLD*
DsT
DLD*
DST
DLD
NsT
DLD
DST
DLD
DST
DLD
DST
DLD
bST
DLD
psT
DLD
DST
DLD
DST

1457
RDAD
63
ICINIT
=§ '
20
AouUT
RUPT

KEYS
FAKS
wy

0uUTB

_ -
STFL
PSPY
*&L0
OT¥D+30
te1
OTMP+ 3T
*HU2
QTMP+ 32
‘RN
NT™P+313
650
OTMP+34
1651
QTMP+ 135
1652
OTMP+36
*H36
OTMP+37

B
NTMP+38
BP2Z
QTHMP+L0
122
QTMP+U2
tE24
OTHMP+bY
*626
QTMP+UB
*£30
OTMP+LUSB
*632
OTMP+50
TRIAY
QTMDP+52
ta36
NTAP+54
LN YIN)]
OTMP+56

67



MICPOCOMP TELECOMMUNICATED DATA
nNP~-51A ASSEMBLY LISTING

0115
Nt1e
0117
0117
0119
0120
0121
0122
01232
0124
0125
0126
0127
0128
0129
0130
0131
n132
0133
013t
n1n
012f
n137
ni3o
0139
014
Nt
01u4?
n1uz
0144
nius
O1UF
0147
0148
01409
0150
0151
N152
0153

N154
0155
115/
0157
0158

n159

0n155
00156
no157
00160
00161
00162
001673
00164
00165
00166
00167

00170
00171
00172
00173
00174
on17s

N0176
00177
00200
00201
006202
an202
an204
nn20s
na206
00207
00210
00211
00212
on213
00214
on216
no217
002210
noz221
00222
nnz222
00224
0225
00226
00227
00230
00231
00232
060233
0023
00235
00236
00237
00240

0 02 00442
0 04 00324
000005

g 10 00000
0 000232

0 000727
000000
140040

0 04 00337
101002
001 00102

14 o047
14 J057
140040
Tn 0020
nn1001

-0 01 00367

000000
000000
000000
annnoo
00Qn00
0oenoo
600000
aoe000
000000
Q60000
000000
000000
gooooo
no0Noo
000000
000000
00nQoo
noonQo
009002
nonngo
000144
000000
027340
Qno000
D135%6
000000
0R2F20
0ooo0g
000000
000000
000000
000000
000000
600000

[ W W W v W S e e R oo T er Rl I B

*

RDAD
PADOA
PAGB
PROC
PAOD
DAOE
PAOF

BP2
VR
VE
v
LAMB
OMGA
DZRD
DORE
Foue
NOUP
SIXS
D260

QTHD

DLD
nsT
SGL
CALL
DAC
DacC
aCT
CRA
SThR
554
Jnp

oce
oce
CRA
SHK
INH
JMP*

¥ac
¥AC
XAC
XAC
XAC
¥XAC
XAC
1AC
¥AC
TAC
XAC
XAC
XAC
XAC
XAC
Dap

ocT

oCcT

oCcT

DEC

DEC

BS?Z

t4u2
QT HMP+58

ouTRIT

QoTMe
MODE
0

0uTh

Loap

EXIT CODING

ry7
+ 57

20

Dos

ROPT
AOAP
BOAP
CoAp
DOAP
EOAP
FORP

BP2

0,144
0,27340
599881830
26000BB30

60
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MICENCONP TELECOMMINICATED DATA

0160
0161
0162
0162

mnp-816
no2un 000000
00242 000000
on243 000000
002un 000000
00245 o0nnoo
On246 000000
go247 000000
0n250 g00000
no2s1 000000
060252 0on00o
00253 0anao0
00254 000000
0o25% ooanonn
00256 000000
00257 nooono
00260 000000
00261 000000
00262 oonono
002613 ngenoo
nd264 000000
00265 200000
N026h nnNoooa
00267 600000
00270 anoono
anz271 nonooo
00272 000000
00273 nooooo
00274 000000
00275 000000
00276 nooooo
00277 00onno
N0300 ooeaoo
0N301 000000
00302 000000
40202 anonon
0n304 0onnon
00305 onnnoon
00105 000000
N03n7 ononoon
00310 000000
nN3t 000000
00312 oonono
003113 0naanng
00314 000000
00315 000000
00316 000000
00317 000000
00320 o0oaenoo
no321 noo0o0o0
on32z 0nonono
nni23 noaeno
00324 n0oooo
00325 nooo0oo
001326 000000
00327 400000
00130 nogono

ASSEMBLY LISTING

*

AREG OCT
GERA OCT
BREG OCT

0
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MYCPOCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY

0164
0165
0164/
0187
0161
0169
0170
n171
0172
0173
nt17on
0175
0176
0177
n17a
nN170
0180
n181
n1e32
n183
n184h
N1R S
0184
nra’7
O18A
0187
n1ap
0191
0192
n1ay
0190
0195
019+
0197
Q0190
0199
(200
n201
0202
0203
0204
nz20%
0200
nIo7
0208
0209
n210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220

00331
00332
001333
00334
001335
00336
01337

an3an
ani3iu
00342
0n3u3
na3nn
00245
0045
0347
00350
15351
00352
00357
00354
00155

0Nn3se6
40257
001360
00361

00362
00363

IR
00365
0n3ge
00367

0n37o
DO3IT
oaxT2
00373
001374
00375
00376

Q03?7
00ug0
00un01
noso2
ooun3

000000
00000¢C
00000
000000
000000
000000
000000
000776

0 000000
14 0102
g 0507
0 M1 002370
14 0uQr
0 01 00607
34 0607
0 01 00364
34 0u2s
0 01 00362
34 puon
0 01 00356
00040

-0 01 00340

14 000y
54 0004
101000
3 071 0035

14 1425
0 01 00354

14 0027

14 9067

¢ 01 00354
030000

0 13 00326
foaoul
neQ00s5
0 04 0033t
000201
0 08 00330
0 15 00332

0 10 00000
000401

0 10 00000
4 10 00000
10 00000

LISTING

GERB
XREG
GERX
KEYS
SYEK
TPOR
OuTs

TIME
*

RUPT

RSM

ASR

DISK

ICLK

DGs

Pno

* * % *

ocCT -
oCcT
ocT
ocrT
ocT
oCT
ocT
EQn

SUBR
SUBR
REL
DAC
ocp
SKS
JAp
SKS
JEP .
SKS
JNP
SKsS
Jrp
S5KS
Jnp
ENB
JMP*

oce
INA
WOP
JKP

oce
Jup

ocp
ocp
JMp
ocCT

InA
IRK
SGL
STA
IaB
STa
STX

CALL
ERB

CALL
CALL
CALL

= OO OO OO0O

776

ROPT
ASCT

%
*102
1507
PDO
TH07
GDO
607
ICLK
r425
DISK
t40u
ASR

RUPT

RS5M

1425
RSH

27
'67

RSHM
30000

AREG

KEYS

EREG
IREG

INPIP
ACON

PREI
ROMS

70
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DISK ROPT
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MICVOCOMP TELECOMMUNICAYED DATA
ASSEMBLY LISTING

ag221
h222
nzox}
nz2za
nz22%
0226
0227
nzz2a
n»>24
023n
0231
G232
07233
n23u
n23%
N23¢F
n2av
0230
p23n
nzan
0241
n2uz
o243l
024l
p2us
gzuar,
0247
oz2uq
gz2un
0250
0251
n2sz
0252
N254
0255
nN2%6
n2s’
0z2s5n
0250
D2FN
N2f1
n2e?
0263
026U
nzZa%
076hF
N2R7
0269
0269
0276
0271
02712
ar73
027N
nz271s
nN274a
n217

nper-516

0gunn 010 00000
nouos 0 10 n0ooo
nonoe 0 10 22024
apuQ’ 0 10 205400
nou10 0 10 21000
nau1t 0 10 00000
non12 ao0007

ooui3l n a2 00770
goulz 0 07 Q0222
onu15 aQoons

0nu e 100400

00417 ¢ 01 00577
00u20 0 02 003232
oou21 0 o0 00333
onu22 6 02 00334
nouzl 0 04 00335
non24 0 02 00326
00425 0 o4 00327
oou2e 0 02 00330
onuz’T n ou 00331
aou3on 0 02 (0340
conll 0 N4 00336
00u32 ponoon?

ANL33 0 02 00772
00u3y 0 07 00220
Q0u35 400005

00436 100800

ooul’y 0 01 N0S50
noun0 o N2 00773
nouy 0 04 00317
nouy?2 aeenns

nounl 0 02 00460
Qou4y 0 04 00232
onugs 0 02 0046y
00h4e 0 04 00234
nous? 0 02 00470
VY 0 ou 00236
nnus1 0 02 0047y
aous2 0 04 N02u0
nous? 0 02 00330
onusy ¢ ou N034u
nosss -0 02 00207
ONusA 17 04 Q02082
0nus? G n2 00332
0OuUGs D 04 Q03u6
noukrl -0 02 00210
nai62 H 0b 002l
0oue3 0 02 00334
NouRh 0 04 00350
fouss -0 02 00211
anLes 0 0u 00246
ooue? 0 02 00336
ooe7o 0 04 Q03s2
nout1 -0 02 00212
oou72 0 04 00250
oou73 0 02 00340
oouTy 0 04 00354

FAKS

CALT
CALL
JsT
JsT
JST
CALL
DRL
PLD .
ps®
SGL
SPL
Jnp
LDA
STA
LDA
STA
LDa
STA
LDA
STA
LDA
STA
DRL
nLD
DSB
SGL
SPL
JHMP
LDA
STA
DRI
nLp
DST
DLD
D5T
DLD
DET
DLD
DST
DLD
DST
DLTy*
DST
DID
DST
NLD*
DST
DLD
DST
DLD*
nDsT
DLD
DST
DLD*
psT
DLD
DST

PPAC
PFDI
PIPR
SPUN
VELA
vacn

*770
FOUP

CONMK

" XREG

GERX
KEYS
SYEK
AREG
GERA
BREG
GERB
RUPT
TPUR

t772
NOup

NSOB
=1
oUTE

Y8R0
QTMP
46y
QTMP+2
470
OTMP+U
1474
OTMP+6
t330
r3nh

VR
QTMP+B
*332

*t 346

YE
QTMP+10
Y338
*350

N
QTMP+12-
336
1352
LAMB
QTHMP+ 14
*340
1354

7l



¥ICPOCOMP TELECOMMONICATED DATA

0278
0279
0280
a281
0282
02232
0284
0285
0286
0287
02688
nzae
02490
0z
0292
n29%
n294
D295
0296
n297
o260
0299
0300
630
N3Nz
n 303
0304
03¢k
D306
n207
0308
0309
0310
N3t
0312
0313
0314
n31s
0316
L
0318
019
0320
N3z
0322
n323
N3z
n3z2c
0226
0327
nizn
0329
0330
033
0332
03133
0334

DDP=-516

00uTs -0 02 00213
00u7s 0 04 00252
nour? 0 02 00342
00500 0 04 00356
00501 0 02 00214
00502 0 ot 00254
00503 0 02 00664
00504 0 04 0074L
00505 0 02 00666
00506 0 04 DOTu6
onso? ¢ 02 00670
00510 0 04 00750
00511 0 02 Q0672
00s12 0 04 00752
00513 0 02 00674
00514 0 04 00754
00%15 0 02 00676
0516 0 04 007586
00517 n 02 00776
00520 0 08 00256
00521 0 02 00324
00R22 0 04 00260
ocn&s23 0 02 00316
pos2u 0 nu 00262
00525 0 02 00320
00526 0 04 00264
00527 0 02 00322
nns30 0 o8 00266
00%31 0 02 ND216
005232 0 04 00330
00533 0 Q4 003232
nOsaL 0 04 00334
0053% 7 04 00336
0053+ ) 04 00340
nops37 0 04 00342
00540 0 04 0O0KRGU
00549 0 04 00666
00542 n 04 00670
00543 0 o4 00672
0054y 0 04 00674
nosu5 0 Ou 00676
00544 0 04 Q0772
aoso? 0000065

D0550 000007

00551 0 92 00216
nps552 0 04 Q0770
00553 400005

00554 0 10 o0dDoOCO
00555 0 02 00722
00556 101040

00557 0 01 005684
00560 100010

00561 0 10 0000¢
nns62 101010

00563 0 10 00000
00564 001001

Nna565 ¢ 02 00333

¥son

ASSEMBLY LISTING

DLD*
DST
DLD
DST
DLD®*
DST
DLD
DST
DLD
DST
DLD
DST
DLD
pST
DLD
DST
DLD
DST
DLD
DST
DLD
DST
DLD
DS
DLD
BsT
DL
DST
DLD
pS?T
DST
DST
DST
DST
DST
DST
DST
DST
DST
DST
DST
DST
SGL
DRL
DLD
DST
5G1L
CALL
LDA
SH7
JMP
SR2
CALYL
552
CALL
N8
LDA

ONMGR
QTMP+16

-*3u2

1356

B
QTHP+18
"664
17u4
‘6566
tT46
670

* 750
672
v152
674
t754
1676
*t756
TIME
OTMD: 20
Y324
QTNMDP+22
1314
QT™P+24
320
QTMP+26
1322
NTMP+28
DZ RO
*330
1332
*334
*336
T340
*3u2

"6l

'666
1670
1672
"674
1676
'+ 772

DZRO
*770

BRQT
CAFY

L 2R
LNAY
FALN

GERY
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MTCRQCOMP TELECOMMMNICATED DATA

n338
0335
0337
0338
n3139
0340
N3
n3g2
0343
G3luu
014u5
WETLD
n3g
0349
niua
0359
n35”1
N3as52
0383
0354
N155
0356
n3s57
n3sq
n13sa
03A0
0361
0362
0363
0364
0365
0366
N1I67
DELR
03a%
0379
031N
372
0371
0174
n3Th
N37s
0377
0379
0372
nian
nan
0382
nia3
NIRY
0185
n3ar
0387
n3fg
0389
0390
039

noP-516

00566 0 Ny 00332
00567 0 02 00335
00570 0 04 00334
00n=71 0 02 00327
0Ns72 0 04 00326
0ns73 n 02 00331
nas74 0 o4 00330
Q0575 0 02 00316
nns76 0 04 00340
nos?? 0 35 002332
nN&aoo n 02 00330
00607 Q00201
noR02 0 02 n0334
00603 171020
nna0Y 0 13 20326
NROS 000401
nnecA =0 01 00340
00607 0 13 00326
DNe10 nonoud
00611 000005
10612 0 08 00334
00Ff13 000201
Q0614 Q0 0u 00330
00R15 0 15 00332
ONR16 34 0007
00617 0 01 00618
0NR20 14 04Ok
00A21 qun1 A2
0na22 54 1016
00R/23 101000
nohR24 0 04 00324
0Na25 5S4 1006
00R26 1010600
00kR27 0 a4 00325
00630 1 2006
00A31 H 10 90000
N0AI2 ooouct
00A33 0 19 00000
00634 0 10 00000
00635 0 10 00000
00FRIA 0 10 00000
00r37 0 10 00000
Q06RU0 0 10 22053
00A41 000007
f0AU2 0 02 N0T7T76
noau3 0 07 00226
oneau 100400
0NARUS 0 0t 00705
NO6ub 100040
nnAu? 0 01 00656
00650 a00201

COoMN

ASSEMBLY LISTING

STA
LDA

‘STR

LDA
STA
LDA
STA
LDA -
STA

LDX
LDa
IAB
LDa
OTR
IMA
ENR
JMP*

I%A
INK
SGL
STA
IaAB
S5TA
STX

SKS
JNP
oce
LES
INR2
NOP
STA
INB
NOP
5TA
oce
CALL
ENB
CALL
CALL
CALL
CALL
CALL
JST
DBRL
DLD
DSB
SPL
JHP
SZE
JMP
IAB

XREG
SYER
KEYS
GERA
AREG
GERB
BREG
TPOR
ROPT

XREG

" BREG

KEYS
AREG

RUPT

AREG

KEYS

BREG
XREG

1007
-1
Y406
14
11016

1324
*1006

*325
1006
INGYRO

GCONM
GRMP
GRBT
GPAC
GFDI
GYPR

TIME
STYsS

RF60

aveon
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WAIT FOR DIGISEC

HCLD
WAIT B MCT'S
HIGR HALF

LOW HALF

END HOLD



MICROCOMP TELECOHHﬁNIC!TED DATR
DPP-516 ASSENBLY LISTING

03s?
0393
032
0395
N39¢
0397
0394
g9a
o400
ouon
Qw02
qup?
ounu
puns
nudek
ayo07
onna
409
os1o
Nyt
ou12
a3
Wil
gu15
Ou1R
o417
pu1®
4619
nyz2n
A2
auz2
n421
no2n
nuUIn
Nazr
naz?
nuze
0429
ouz
LR
oui?
ou3?
Duly
au3ls
Nu36
nu37
OU3R
ay3n
oua0
ALyl
auy?
nays

00651
00652
00653
ODN&ESL
00655
NO6SE
00657
00660
0NRE1
Q0RA2
00663
00660
no6e6s
NNARER
ARLI SN
00RT0
DORTY
00R72
Noe73
OnkR7TU
DORTS
Q0RTH
noeT7
go7roo
00701
00702
007013
0o70L
00705
OnNT0R
00707
naT10
onT71
no712
noTi3
N7y
0n71s
00716
0717
nn720

00721

00722

0a723

00773
on7T7u

0n77s

no776
onT77

100080
0 0Y 00656
000005
0 10 00000
0 01 00705
0 02 00776
0 07 00230
100400
0 01 00700
100040
D 01 00703
cooz01
100040
¢ 01 0703
02 00216
¢ 04 004uy
n o4 00450
0 08 00454
000005
0 022 €077l
n 0w 00722
0 10 NnOOa
0 0% 00705
0ngnaos
0 10 Q0000
106000
0 10 21522
0 10 20000
noaoon?
n2 00770
0k 0D220
Ny Q0770
02 00772
00220
o4 90772
02 00776
06 00220

o8 00776

wvor

nanoos
0 01 00412

OO0 O0Q
<
T

0aaono1
000000
022024
022053
020009
020500

021000
021522
000001
400006
040000
177730
177674

O¥6RO0

B?60

0260
NIRC
AFED

MODE
CAFN
PIPR
GYPR
ATTR
SPUN
BASE
VELRA
IRCO

S5Z®
Jup
SGL
CALL
JHP
DLD
pERS
SPL
JHP
SZF
JHUP
IAB
SLE
JHP
DLD
nsT
DST
PsST
SGL
LCA
STA
CALL
JHP
SGL
CALL
SKP
JST
JST
DBRL
DLD
DAD
DST
NLD
DAD
nsT
DLD
DAD
psT
SGL
amp

neT
ocT
EQU
EOD
EOU
2O
B5S
EQU
EQN
END

oveo

LYCA
BF6&0O
TIME
D260

B260

0260

0260
DZ RO
1T4u
450
tu5y

=1

CAFN
AZCA
RF&D

SVFL

IRCO
ATTA

*170
DONE
*770
*772
NONE
*772
TTME
DONE
TINE

FAKS

1
0
122024
122053
120000
120500
40
21000
21522
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PROGRAM NAME: (Note: This is a FORTRAN program)
SOURCE: FNOP

BINARY: BFNOP

ENTRY POINTS (LOCATICN): OUTPUT ('2000)
GENERAL DESCRIPTION:

This subroutine outputs on the teletype the data saved by the
main program in its buffer QTMP, It makes use of the subroutine FPOUTC
which outputs a DAP double precision word in decimal with various scalings,
and the FORTRAN subroutines,T10U and TNOUA, used for teletype output.

Several examples of the output format are shown below.

GUAT 0.999999 0.000048 0sULU01 L. 0000U3
VIVEVN 0.00GG0Y 0.000600 G. 000ULE
LALOAL 0. 117678 G.0C00G0 0. 000ULG
GYRO FAIL
PIPA FAIL
TINE 40,00
TAuLE 0.559996
STATISTIC _
10Le 0 O 0 o
ComP 0 G
POLAR G
B145 L. OCLLLU U+ G00UOD U4 JU0TOT L uGuCUU
PART 1.143554 Ul 190429 b T15520

- U.3B 1835 U.38L835 2.00383z2
GUAT 0.99999S 0L.0U03 1T Lo LGOGDY LelLOL1S
VRVEVN 0. 003536 0625608 . l25211
LALGAL 0. 117675 G.GUGO16 UaG21E55S
GYRO Fall
PIPA FAlL
TInk 3450.UG
TABLE 6.555956
STATISTIC
IDER 0 G 8] U
comr ¢ ©
POLAR G
BIAS C.0G03LO 0. 000500 G, BUBOUC e UUDLLU
PART 0.571289 2.191406 0. 6ULULY

C.571289 0.763571 1.526357
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DEFINITIONS IN PRINTOUT FORMAT

QUAT

VRVEVN

LAILOAL

GYRO FAIL
PIPA FAIL

TIME

TABLE

STATISTIC

IDEN

COMP

POLAR

BIAS

A

. . X . Py . fy, .
non dimensional (radians) (radians) (radians)
RADIAL EAST NORTH
VELOCITY VELOCITY VELOCITY
{meters/sec) {meters/sec) (meters/sec)
LATITUDE LONGITUDE ALTITUDE
(42.36° =, 119678 rev) (rev) {meters)
1st FAIL 2nd FAIL
Ist FATIL 2nd FAIL
PROGRAM TIME

(seconds)
TABLE ANGLE

{rev)
1st FAIL 2nd FAIL
1st FAIL Znd FAIL,
P=bias P=bias
N=ramp N=ramp
1st FAIL 2nd FAIL

(N=variance) (I{=variance)
POLARITY OF OQVERLIMIT PARITY EQ
{N=negative)
{P=positive)

1st GYRO FAIL 2nd FAIL GYRO 1st FAIL ACC 2nd FAIL ACC

(degrad. est) {degrad. est) (degrad. est) {degrad, est)
{bias or ramp} (bias or ramp)
PARITY EQ RESIDUAL

EQl{meru) EQ2(meru) EQ3(mern)

EQ4{meru) EQ5(meru) EQ6(meru)
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MTCROCOAMD TELRCOMMUNTCATED DATA
DDP-516 ASSEMBLY LISTING
SURROUTINE NUTPAT (ARG, MODE)

000000 nac 000000

aooom CALL FfaT

000002 0cT 0000n2

0000n3 DAC 000000

onoooy DAC 00d000
TWNTEGRR ARG {60),NMODE
CALL THNOMA({BHOTAT ¢ 8)

ponoeons Jxp coonoy

5TG 000005
(00006 J¥P co0onoG

annae? ocT 150725
aa0010 OCT 140720

000011 aCT 120240
neon12 OCT 120240

STG  CN0006
060013 CALL TNOMA
0noo 14 nac 000207
000015 DaC  ='000010
0non1A ncT 000000

Do 10 1=1,7,2
000017 LDA  =1'000001
000020 sTA I
CALT FPOUTC {ARG(I) ,1,6)

nN60n2Y Lpa I
000n22 AND ARG
nnon23 ADD 000025
Nn0o24 J®e  0N0026
noon2s actT 1777717
000026 STA T$1000
000027 CATY  FPOATC
200030 DAC*  T$1000
000031 DAC  ='000001
0000132 DAC  ='0N0N0DOF
000033 acT 000000
10 CALT TNOTA(2H ,2)
0000134 CALI TNOUA
000035 DAC  =1120240
000036 DAC  =100ND02
000037 0CT 000000
000Nu0 ha I
0000 ADD . =1000002
00oou2 ChS  ='000007
000043 J¥D 000086
000044 JIMP 000020

onoous J¥p 000020
CALL T107{11318)
0000uA CALL T100
pooouy DAC =t000212
CMLL TNOUR (BHVRVEYN ,8)
ooaesn JMP ongono
000081 nce 153327

000052 ocT 153305
000053 ocT 153314
oponsu oCT 120200

STG 000050
000Q0ss CALL TNOUA
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING
000056 DAC 000051 '
000057 "DAC = 1000010
000060 nCcT 000000
po 20 I=9,13,2

000061 LpA  ='0000M
000062 STA I

CALL FPOUTC (ARG (I), 15, 6)
000063 DA T
DONOAY ADD ARG

Goo06s ADD 0nooR7T
000066 JNP 000070
000067 OoCT 17771717

000070 STA T$1000
000071 CALL FPOUTC
000072 DERC% T$1000
000073 DAC ='000017

000074 DAC =1 000006
000075 0CT 000000

20 CALL TNODA(2H ,2)
000074 CALL TNOODRA
no0077 DAC  ='120240
000100 DAC  =1000002
000101 0CcT 000000
000102 Lha I

00601073 ADD  =1000002
00104 CAS  ='000015
000105 J®p 000110
000106 JHP 000062

noo107 JMp oonde2
CATL T10U (138)

onot110 CALL T10Y9
000111 " DAC =tono212
CALL TNOURX{3HLALOAL +8)
nont12 JHD Go0o00
oon113 nceT 186301
000114 ocT 146317
000115 0T 140714
000116 ocT 120240
5TG 0gn112
000117 CALL THOUR
0001290 DAC 000113
ano121 DAC ='000010

000122 ocT ¢o0Q00
CRLL FTPOUTC (ARG (15) ,0,6)
000123 LDA Ass
000124 ADD 000126
000125 JMP 000127

000126 oCT 000016
000127 5Ta T$1000
600120 CALL TFPOATC
000131 DAC* T$1000
000132 DAC ='300000

000133 DAC =* 000006
000134 ocT 000000
CALL TROUA(2H ,72)
000135 CALL TNOUA
000138 - DaC =41202080
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NTCPNCOMP TFLECOMMONTICATED DATA
DDP-516 ASSEMBLY LISTING

000137
00040

0001u
000142
0nn143
000tuy
000145
000145
000147
000350
000151
000152

0no153
000154
000155
nno15SA

non1s?
000160
000161
000162
0N0163
GRo16L
010165
000146
000167
000170

0001M
000172

nopo1T
000174
0no17s
aQ0176
000177
000200

000201
000202
000203
ano204

Nep206
Q00206
noozot
000210
ono21
000212
non213
000216
000215

000216

NAC =1000002
oCcT 000000
CALY FPONTC (ARG (17} ,0,6)
LDA ARG
ADD 000144
IMP ono1us
neT a0o020
STA T$1000
CALL, FPQOITC
nAC*  T$1000
nac =+ 000000
DAC =t 000006
acT onodan
CALYL  TNOUA{2H ,2)
CRLL THROUA
DAC =11202u0
DAC =1(00002
ncT 00000
CALL PPOUTC (ARG (19} ,15,6)
LDA ARG
ADD 000162
JMp 000163
ocT ononz22
STA T$1000
CAILl FPOUTC
DAC* T$1000
DAC =1000017
DAC = 000006
neT 000000
CALL TI10U(13R)
CALL T100
DAC =2000212
CALL TNOU (10ASYRO FAIL ,10)
Jup oNooano
nce 143731
acT 151317
ncT 120306
OacCcT 140791
ocT 146240
STG 0nn171
CARLL TNODA
nAC 000174
DAC =100012
neT Qoo00n
IF (ARG {25}. FO,0) GO TO 35
LNA ARG
ADD 000210
JHP 000211
neT 000030
SThA T$1000
LDA* TH1000
STE 0on0no
JMP ac00n0
Jnp « 35
STG 00214
CALT. TNOUA (UH Y]

JMP

000000
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MICRCCOMD TELECOMMINICATED DATA
PDP-516 ASSEMBLY LISTING

000217
000220

000221
ngn222
noo223
00022y

000225
000226
000227
000230
000231
000232
000223
Q00234
000235
000236

6nnz3z7
go02un
000241
oon2a2
000243
000244
nogozues
0002un
0002u7

00025n
000251
opoz252

000253
000254
000255
000256

000257
000260
N00261
000262
000263
000264
000265
000266
000267

aon270

000271
000272
000273
000274
noe27s
000276
000277

0cT 120240
oCT 120240
STG 000216
CALL THNOTA
DAC 000217
DAC  =100N00K
nee 000000
CALL T10U (ARG (25)+192)
" LDA ARG
ADD 000230
amp 000231
0CT 000030
STA  T$1000
LDA®  TE1000
ADD  =100030D
STA TE1001
CALL 7107
DAC  THI00N1
IT{ARG{26) .ED.0} GO TO 35
LDhA ARG
ADD 000242
J¥P 000243
nCT WOLER
STA  T$1000
LDA* T$1000
SZE  0000OD
J%p oo000n
Jrp L35
STG 000246
CALL TNOUA (4R , 1
JMp 000000
orT 120240
act 120260
sTa 000250
CALL THNOM)
DAC 000251
DAC =t 000004
0CT 000000
CELL T10U (ARG (26) +192)
LDA ARG
ADD 000262
JIMP DOO26R3
necT 000031
3TA  THIN0D
LDA* T$1000
ADD  =1000300
STA T£1001
CARLL T100
DAC TE1D01
IFP (ARG (29). NE.O) CALL TNOUA(Y0H
LDA ARG
ADD 60027
JNp 000275
ocCT 000034
5T3 T$1000
LDA* T$1000
SN7 noOn000o

a0
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MICROCOMP TELECOMMUNICATED DATR
npP-516 ASSEMBLY LISTING

100300
aoninn
000302
apo303
000304
ono3zos
000306

0no3n7?
000310
noo3 1M
gngR12

it

0na3
000314

Gnn31s
anni3ie
noo3T
000320
000321
npolz2

oonN323
a00324
nonizs
000326

000327
00330
goni
oeon33z2
nnoiis
0003134
000315
000136
000337

nnoun
n00341
ono3u2

nng3ns
000344
gon3as
an03u6

ono3n’?
0007350
00035t
000352
000352
noo354
000355

JMp ononno
J~p nononn
ocT 120240
neT 12G240
acT 152310
ocT 140722
aCT 1u2z2un
3T6 0ooana
SALT  THONA
nAC 0nn302
DAC =1J00012
necT annenn
STG 000300
CaLll. 100U (138)
STG .35
CALI. TI1nnN
nAC =1000212
CRLL TNOOA(10HPIPS
J"p 00n0no0
ncT 150311
ncT 1502301
acT 120206
neT 10711
acT Me240
STG nnolts
CRIT  TEOYA
orcC 000314
nrc =1 500012
necT eoonns
TF(ARG{27}.R0.0) GO TO 4O
LhA ARG
ADD 0npizz
Jup onni3al
neT gonn32
STA T$1000
LDA*  T$1000
SZFE onoonn
JMD oonend
J™p o 10
STG onn33a
CRIL TNOUA {4H 1
JMp 0n0aan
ncm 120240
ocT 120200
LRe onoInG
ALY TNONA
nac WGELR
NAC =1 000004
neT 000000
CRLL TIOU(ARG({Z27)y+192}
LDA ARG
ADD 000352
JME 060353
ocT 006032
STA T$1000
LDA* T$1000
ADD =1 000300

FATL
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MICROCOMP 'TELRCOAMUNICATED DATA
DDP-516 ASSEMBLY LISTING

000356 STA  TS$1001 ,
000357  -CALL T10U
000360 DAC  T$1001
IF (ARG (28).20.0) GO TO 60
000361 LDA ARG :
000362 ADD 000368
000363 JHp 000365
000364 ocT 000033
000365  STA  T$1000
000366 LOA®* T$1000
000367 SZE 000000
000370 Jep 000000
000371 JMp .80
sT6 000370
CALL TROUR{4H .1
000372 JRP 000000
000373 0cT 1202480
000374 0CT 120200
$STG 000372

000375 CaLL TROUA
000376 DAC 000373
000377 DAC =1000004

onouon ocT 000000
CALL T10T{ARG(2B)+192)
o0noug "LDA ARG
onou0n2 ADD 000404
onoun3 JMP 000405
000u0n oCT 000033
a00u0s STA T$1000
oo0u06 LDA* T$1000
C000s07 ADD ='000300
Qooutg STA T$1001
0o0u1Y CALL T100
000812 DaC T$1001

IF{ARG({30) .NE.O0) CALL TNOUA{10H

000413 LDA ARG
oo0u1L ADD ofo4s
000415 JEFP 00087

000816 ocCT 000035
000417 STA  T$1000
000420 LDA* T$1000
000421 SNZ 000000
000422 JEP 000000
000423 JNP 000060
000424 OCT 120240
000425 0CT 120240
000426 DCT 152310
000427 ocT 144722
000430 0CT 142240
: STG 000423
000431 CALL TNOUA
000432 DAC 0004824
000433 DAC  ='000012
000434 0CT 000000
STG 000822
30 CALL T10U(138)
STG L 40
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MTCRQCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMRLY LISTING

Q0Qus CALL T107T7
NOou3R DAC =1000212
CRIT TNOUA (BHTIME + B
noouy JMP noonnog
000480 orT 152311
0004011 net 146705
ogous? ncT 120240

aoou443 ocCT 120240
5TG aoou3r

000uLY CALL TNOMA
aoouys DAC QNouuQ
o0oLue nac ='00001t0
fNoouar ocT 000000
CMLL OUT100 (ARG (21))
anonso LA ARG
000us51 ADD onn4us3
onous?2 JMP  000LSU
onnass ocT Q00024
oonusSH ST TE1000
neouss CALL  OUT1H9
000454 DAC®  TF1600
CALL TINW(138)
060457 CALL  T107
NoouARn DAC =10300212
CALL THOUA (RUTARLE L 8)
000URY Imp 009000
0nons? nCT 1523071
000uA3 neT 141314
0004/l ocT 1426500

No0uBsS 0CcT 120240
STG 0N a6

000UAA CALL THNOMA
00nuRT DAC  D00H#AD
0nou70 DAC  ='000010
000471 0cT  0N0000
CALY, FPOUTC (ARG (23} ,0,F)
0n0uT? LDA ARG
nonuT3 ADD 000475
000LTY IMP 000476
006475 ocT 000026
nOOLTA 3TA T$IONO
000477 CALL FPOUTC
nnnsno DACE®  TE1000
0noso 1 DAC =1009000
000502 DAC  ='DON006

00N5N3 NCT 000000
CALL T10Y(138)

noos0y CALL TI10U
{00505 DAC =100n212

CATL TNOPA{I0HSTATISTIC ,10)
000504 JM2 0000no

0060507 neT 151724
000510 ncT 1u0724
000511 ocT 104723
000512 neT 152311
000513 ocT 141640

STG 000506
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HICROCOMP TELECONNUNICATED nnt;“-i;
~ DDP-516 ASSEWBLY LISTING

000514
000515
000516
000517

000520
000521
000522

000523

000524
000525
000526
000527
000530

000531
000532
000533

n00538
000535
000536
000537

000540
000541
000542
000543
000544
000545
000546
000547
000550
000551

000552
000553
000554
000555
000556
000557
000560
000%61
aoos62

000563
000564
000565

000SkRA
0005R7
000570
000571

000572

.CALL  THOUL
-DAC 000501
pPAC . ='000012
. oCT 000600
IP(ARG(31}.8Q.0) €0 TO 55"
‘'LDA ARG
ADD 000523
JAP 000524
0oCT 000036
STA TS1000
L.DA* T$1000
32 000000
JRp 000000
Jap .S58
sTE 000527
CALL TROUA (8H B
Jup 000000
oCT 120240
ocT 120240
576 000531
CALL TNOMA
DAC 000532
DAC  =*000004
oCcT 000000
CALL T10U(ARG(3I1) +192)
LDA ARG
“ADD 000543
JNP 000544
oCT 000036
STA  T$1D00
LDA® T$1000
ADD  =v000300
STR  T$1001
CALL T107
NAC - TE1001
IF (ARG (32).EQ.D) GO TO 55
LDA ARG
ADD 000555
Jnp 000556
oCT 000037
STA T$1000
LOA®  T$1000
SZP 0000090
JMP 000000
Jep .55
ST 000561
CALL TROUA (4% - 4
Jup 000000
oct 120240
ocT 120240
STG 000563
CALL THOUA
DAC 000564
DAC  ='000004
ocT 000000

CALL T100 (ARG {32)+192)

LDA

ARG
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MICEFOCOWP TRLECOMMUONICATED DATA
noP-516 ASSPMRLY LISTING

Q00573
npasTy
AU LA
DO0RTHA
noos??
pooeQpn
00060
0pD60?
NO0&s03

QO0A0Y
OpoROS
00 QR 06
apQA0?
ArOR1D
ANDAT
Je0e0
AIUEAT SR I
0eoATY
APQAIR
et
ANMORIT
QQOURZO
QA

O00sD2
(00R23
00024
oA

5

o025
nang 27

TO0R30
neN6
neae2
000R 27
NCOE W

Q0NERS
ANNE IR
100637
acneun

ACNAUY
noceuT
Q00643
nenALY
BRA L
I L
noged T
OCNESD
0N0s%1
ANNARD

ADD popnrs
Juop fNNSTE
neT anoni7
ATH T$1000
LDA®  TEION0G
YL =1 000300
3Ty TE1001
CALI  T10YT
DAC TEION
TE(ARS(37)LNT.0) CALL TNOUA(10H
LDy ATG
DD 000607
J¥n OnnR10
OeT oonoug
aTa TR1D00
1L0a%  TERIANN
SNE IR
J4p poagnoon
Jep IUESTATVIV]
orT 1202440
aeT 120200
acm 158723110
0T 144722
nCT 182240
574G 000AY
CAIT.  TNOUDA
DAC ON0RS
nag =T0NNQ12
acT fooonn
STG (D0R13
CALL ™00 {139y
37TG LY
cHlT o TiOT
"AC =1000292
CALY "NO"MA{BHIDEN . )
J¥p onooono
acT 144700
acT 142716
20T 120240
acm 120240
STG Qa060
CALL TNO'UA
Dag NJINa11
nac =ennno1n
acT ananny

CALL TIOU(ARG{34) ¢207)

LA ARG
A nn ONARLY
Jve aanpth
nee onanuy
STA T$1000
TCAY  TEINNN
ADD =rQon3t?
STy TE1001
TALL TIon
DAC TH1901
CRIT TNOUA(LH )
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MICROCOMP TELECOMMONICATED DATA
' DDP-516 ASSEMBLY LISTING

000653
000A54
000655

000656
000637
000660
000661

000662
000663
NN0R6Y
000665
0006866
000667
000670
000671
000672
000673

000674
000875
000676
000677
000700
000701
000702

0en703
000704
ann705
0007086

000707
000710
000711
000712
000713
000714
000715
000716
000717
000720

000721
000722
0007213

000724
000725
000726
000727

000730
000731
000732
000733

Jmp 000000
- OCT 120240
ocT 120240
STG 000653
CALL TNOUA
DAC  DO00ASH
DAC =1 000004
ocT 000000 .
CALL T10U(ARG(33)+207) -
LDA ARG
ADD 000665
JNP 000666
ocT 000080
STA T£1000
LDA® T$1000
ADD  ='000317
STA T$1001
¢alt Tiom
DAC T$1001
CALL THOUA (12H .12
JMP 000000
ocT 120240
ocT 120240
ocT 120240
© pCT 120240
ocT 120280
ocT 120240
STG 000674
CALL THNOUR
DAC 000675
DAC =v000014
0CT 000000
CALL TI10B{ARG{S59) +207)
LDA ARG
ADD 000712
JMP 000713
ocT 000072
STA T$1000
LDa* T$1000
ADD ='000317
STA T£1001
CALL T10T
DAC T$1001
CATL TNOURA {4R W)
JMP 000000
ocT 120240
oCT 120240
STG -~ 000721
CALL TRONMA
DAC 000722
DAC =4 D0NO0u
oCT 000000
CALL TI10U(ARG(60) +207)
LDA ARG
ADD 0007313
INP 000734
oct 000073

as



MTICROCNHMP TELECOMMUNICATED DATR

NPP-516 ASSEMBLY LISTING
6r0730 STA  TS1000
000715 1L.DA* T$1000
000736 ADD =000 317
000737 STR T$1001
nnoTuo CALL  T107
nO0749 DAC  T$1001

CATIL T102 (1313)
DO0TY? CALL T
000743 DAC  ='000212

CALL TNOI'A (BUZAMD . 8)
ao0TuN JMP 000000
onaTeS neT 141717
nno7u6 NCT 146720
nooTY7? 0CT 120240
000750 oCcT 120740

5T6 000744
000751 CALT TNOMA
000752 nAC Q00745
onnTs3 DAC  =t00N010
nnpTSs ACT  0NN00N

CALYT T10U (ARG (IR} +207)
0n07Tss LD AEG
LT Anp 000760
D007 JMP 0007R1
000760 acT 000003
neoTA1 STy TH1000
000TR2 Lh2x  TH1000
0n0763 ADD  ='000317
DO0T6EY 3TE  TE1001
000765 CALL  T107
000765 BAC TE1001

CALL TNOUA (44 , )
nONTRT JMT 000000
HOOTTO oCT 120240
000771 00T 120240

576 00N767
nno772 TALL  TROMR
000773 DAC 006770
neo774 RAC  =t0NCOQR
nonTIg acT 000000

CRLYT TI1OU{ADG (35)+207)
0nN776 LDL  ARC
000777 ADD 001001
001000 JEP 001002
101001 0cT  G000u2
001002 STA  T$1000
001007 LDA* T®1000
001004 ADD  ='000317
001005 STA  T%1001
ne 1006 CALT  T100
Do1M07 DAC  T$1001

CALL T101(138)
no101n CALL T100
001011 NAC =t000212

CATL THOUA (3HPOLAP  ,8)

nn1012 Jnp onanoo
ani1013 ncrT 150317

a7



RTICROCOMP TELECOMEUNTICATED DATA
DDP=516 ASSEMBLY LISTING

001014
001015
got016

001017
001020
got1o021
g01022

001023
001024
001025
001026
001027
001030
001031
001032
001033
001034

nnN103%
001036

001037
001040
001041
001042
001043

00104y
on10us5
001046
001047

001050
001051
001052
001053
001054
001055
001056
001057
401060
001061

N01062
001063
001064
001065

001066
001067
001070
001071
001072
001073
001074

ocT 146301
0CT 151240
LOCT 120240
STG 001012
CALL TNOUA
bac 001013
DAC  ='000010
oCcT 000000
CALL T10U (ARG (38) +207)
LDA ARG
ADD 001026
Jup 001027
0CT 000045
STA  T$1000
LDA* T$£1000
ADD  ='000317
STA  T$1001
CALL T10U

DAC  T$1001

CALL T10U (138)
CALL T10U
DAC  ='000212

CALL TNOUA(BHBIAS , 8)
IMP 000000
oCT 1451319
ocT 1480723
0CT 120249
oCT 120240
sTe 001037
CALL TNOUA
DAC 001040
DAC  ='000010
ocT 000000

CALL FPOUTC (ARG (1), 15,6)
LDA ARG
ADD 001053
J®p 001054
OCT 000050
STA  T$1900
CALL FPOUTC
DAC* T$1000
DAC  ='000017
DAC ="' 000006
0oCT 000000

CALL TNOUA(28 ,2}

CALL TNOWA
bAC =v120240
DAC ='000002

ocT 000000
CALL FPPOUTC {ARG (39),15,6)

LDA ARG

ADD 0o0v0M
JNp 001072
ocT 00004¢
5TA T$1000
CALL FPOUTC
DAC* T$1000
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MTCROCOMP TELECOHOMMANICATED DATA
LISTING

DDP-S16 ASSEMBLY

001075 DAC  =1000017
001076 DAC  ='QONCOE
001077 aCcT 000000
CALL TNOUA(2H L, 2)
001100 CALT. THODA
N01101 DAC  ='120240
001102 DAC  =1000002

on1103 ook nooonna

CALL ¥DPOUTC (ARG (55} ,15,6)

n0110b LDA ARG
0n1105 ADD 001107
001106 JMP 001110
001107 DCT  0NONAE
001110 STE  T$1000
001111 CalLL FPOUTC
401112 DAC* T$1000
001113 DAC  ='000017
ont111y NRC =" 000006
001115 acT™ 000000
C3LL TNOUA (2% L, 2)
001114 CALL TNOUA
001117 DAC  =t120240
001120 DAC  =1000002
01121 ncT o 0000N0
CALT FPOUTC (ARG (57}, 15,6)
001122 LDPA ARG
001123 ANp 0N1128
nn1124 aMn NN1126
001125 ncT  00007TH
001126 sSTA  T31000
001127 CALL  FPONTC
nn1130 DAC*  T£1000
0n1131 DAC  =1000017
001132 DAC  =* 000004
101133 ocT 000000
CALL TN (Y 38)
nett1g CALL T10u
pN11135 nAC  =1000212
CRTT TNOTR (BHPART
AN113R JMP 000000
001137 oCT 150301
ne1140 oCT 1513724
001141 OCT 120240
ne1142 ACT 120240
3T6 001136
001143 CALL  TNO'A
WCRRNTY DAC 001137
001145 PAC  =1000010
N01146 acT 000000
nMOBO T=473,47,2
001147 LDA  =1'000052
01150 Tl W o
CaLL FPOUTC (ARG (I),15,6)
001151 LpA I
001152 ADD ARG
001143 ADD 001155
NO1154 IMP 001156

e
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MICRQCOMP TELECOMNUNICATED DATA
DDP-516 ASSEMBLY LISTING

p0 1155
001156
001157
001160
001161
0N1162
001161
60

001164
001165
001166
NO1167
nN1170
n011T1
0n117?
001173
001174
ont178

0nI176
on1117

gn1200
nnt1201
nn12n2
np12ox
no1204

nrt205
001208k
no12n7g
an1210

001211
gn1212

nn12113
a0121u
001215
0N12186
nop1z17
ant122n
a01221
nn1222
ae1973
nnt24
nn122s
6%

1226
on1227
no123i0
0012131
o01232
0012133
no1234u
001235
nn12 34

e N

ocT 171117
STA  T$1000
CALL FPOUTC
DAC* T3$1000
nAC  ='000017
DAC  ='000006
ncT 000000
CALL TNOUA (2H ,2)
CALT,  TNOMA
DAC  =1120240
nAC = 000002
ocT  00000N
Lha 1
ADD  ='000002
CAS  =1000057
I%P 001176
Jaup 001150
JMP 001150
CALL T101m(134)
CRTT O TIOU
DAC  ='00N212
CATL TNOURA {8H
J*p 000000
NCT 120240
ACT 120240
ACT 120240
ACT 120240
sTG 001200
CALT TNOMA
nAC 001200
DAC  ='000010
nocT 000000
DM 65 I=49,53,2
LDA  ='0020061
) W |
FATLY FPOUTC (ARG (1), 1%, 6)
A I
ADD  APG
ADD 001217
IMP 001220
acT 1717777
TR TH1000
CALT  PPOUTC
DAC*  TH1000
DAC  =1000017
DAC  =1000006
acT 000000
CALL TNOMA (2N ,2)
CALL TNOUA
DAC  =1120240
NAC  ='N00002
acT  00B000
LDA I
ADD ='0N00N2
CAS  =1000065
JMP 001240
Jep 001212

a0



MICROCOMP TELECOMMUNTCATED DATA
DDP=-516 ASSEMRLY LISTING

on1237 Jup 001212
CALI T1oU{138)
001240 CalL T100
on12u1 nec =v000212
CALL T10T(138)
001242 CALL T10U
on1243 DAC =1 ON0212
RETTIRN
001244 JHMp®x 000000
END
576G ='n00001
nn124% neTr 000001
STG =1000002
01246 0cT o00002
STG =1 aa0004
on1247 nCT 0onNoo4
STG =1 e0000F
001250 neT 000006
NO00nNA DARC ARG
on0soL nac MORDE
0ooonn DARC TNQIA
STG = Q00010
an1251 ncT 000010
anQn3L DAC .10
STG T
H01252 ncT NN4GH0
STG =1300007
0P1281 ocT 000007
noaoan NDAC FEOUTC
5TG TE1000
ne1z254 oeT G12244
‘ 5TG =t420240
an1255 arT 120240
aeonNan pac T101
STG =t00NZ212
01256 0cT 0on212
nooa7hA nac .20
876G =100
an12%7 NeT 00001t
5TG =1000015
NO1260 aeT 000015
5TG =1a00017
001261 ocT 000017
STG =1 00000
001262 ACT anoaoon
STG =1000012
On12R3 ocT 000012
00nN313 nac .35
STG ='000300
0012f14 neT noo0300
3TG TEI00%
AN1265 0cT n1224n
000435 PAC 450
Q00000 DAC OUTI100
000626 DAC +55
ST6G =1000317
N012R6 acT ao03r?
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MICRNCOMP TFEFLECCOMMUNICATED DATA

0N12R7
001164

01270

on1271
00122%

ne1272

001273
0

5TG
ocT
NAC
STG
neT
5TG
ocT
DAC
STG
ocT
STG
ocT

='30001L
000014
«60
=1000053
0000517
=1000057
000057
.65
=1000061
0000661
='000065
go0n6s

DDP-516 ASSEMBLY LISTING
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PROGRAM NAME

SOURCE: RES50

BINARY: BRE50

ENTRY POINTS (location): ICINIT ('3274), INPIP ('3347),
" INGYRO ('3410)

GENERAL DESCRIPTION:

The subroutine ICINIT will set up the gyro and PIPA interface to
interrrupt the main program every 10 milliseconds, The first interrupt
will be a PIPA interrupt and will occur when the PIPA counters have 20
milliseconds of data in them. The next interrupt will be a gyro interrupt
10 milliseconds later and will occur when the gyro counters have 20
milliseconds of data in them. From then on every 10 milliseconds the
interrupts will occur alternately. ICINIT will also read the initial interpol-
ator values of the gyros.

The subroutine INPIP will read the 6 PIPA pulse counters and store
them in the locations indicated by the listing with a scaling of 2-5 pulses.

For example, an octal 000200 represents one pulse or 4 cm/sec of AV,

The subroutine INGYRQ will read the 6 gyro pulse counters, subtract
the old interpolator values, add the new interpolator values and store them
in the loeations indicated by the listing. These are also scaled at 2-5
pulses. For example, an octal 000200 represents one pulse or Tx 2_15

radians,
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MICROCOMP TELRCOMMUNICATED DATA
DDP-516 ASSEMBLY LISTIWG

o001
0002
0003
a0¢u
0nos
000A
0007
nooa
0009
no1n
0011
no12
0013
not1a
na1s
001s
nn17
nn1s
nn1a
an2n
0021
nn2?
on21
nnz2u
0025
NN2R
0027
028
N2
0030
nnN3n
np32
N3t
noe
nn3e
nnim
0d37?
0138
al
anun
00u
noy2
nng3
0nyn
0nus
WIS
oauy
Q0ouRn
Q040
Q050
0ns1
aes?
0053
onsy
0055
0086
0087

00000
aongl
o002
00003
00004
00005
anogek
agono7
o010
ann1
non2
aon13
00014
annis
00014
aan1Yy
0nn20
00021
onnz22
nooz3
0600240
onn2s

00026

00027

ono3n:

0na31
nnpaz
0nn3ii
c0o3y
oa03s
ATV T
00037
onoug
nnouT
Qonu?
00043
anouy
onnus
0046
0047
nnnso
nons1q
nans2

30053
0005y
00055
00056
00057
00060

0 000000
T4 0047

14 0057

14 0077

0 02 00224
T4 0077

0 01 00005
14 D027

3a 0207

0 01 00010
0400 56

14 0017

0 35 00223
14 no27

3w 0207

0 01 00016
¢ 12 00000
0 01 00015
M 0027

14 ANe7
ouph 56

14 Q007

34 0307

9 01 00026

54 1307

O 01 00030

0 04 20430

5S4 1317

0 01 00033

J G4 oQu31

Sk 1327

¢ 01 0n03s6

0 04 00432

54 1337

0 01 00041

G 04 00433

54 1347

0 01 0004y

n 04 0Ou3ly

c4 1357

0 01 00047

0 04 00u3s
-0 01 00000

0 0000090
54 1107

0 01 00054
141240
ou4ns 77

0 04 00600

ICIN

WLup

DISABLE GYRD
DYSABLFE PIP
R¥SET PRESET

SET PPRESET

CLR & ®ENB CLOCK
WAIT FOR PULSF

WATT 10 MICSEC.
CLE® AND ENABLE PIPA

CLP & ENB CLOCK
WALIT FOR PULSE

WAIT FOR 22

DTSABIE CLOCK

WAIT 18 MICSEC.
ENAELF GYFRO

SKIP IF INTEPLTF REDY

* READ INITIAL INTERPOLATOR DATA

*

INPT

SUBR ICINIT
REL

DacC *k
nce 0wy
acP 157
oce *77
LDA =95
OTA 177
JNp *-1
oce '27
SKS v207
Jup *-1
LRL 18
ace 117
LDX =-4B
oCPp 127
SKS 207
Jup x-1
IRS 0

Jmp JLUP
oce 27
oce 17
I.RL 14
oce 17
5KsS 307
Jup *-1
INA 1307
JNP *-1
STA 430
TINA *1317
Jup *-1
STA "439
IN3 11327
JINP *=q
STA 532
INA *1317
JuPe *-1
STA 433
THA 11347
JHP *-1
STA *y3Iy
INA 11387
JMP *-
STa T435
JNpP* ICIN
SUBR IWNPIP
REL

DAC "
INA *1107
JKp LE |
ICR

ARS 1

STA PIPA
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MTCPQCOMP TELECOMMUNICATED DATA
PDP-516 ASSEMBLY LISTING

0nss
0059
0060
0061
0062
0063
00RL
0065
006hR
0067
0n6R
006D
oQTn
onTi
onT2
o072
noTe
0on7s
0076
o077
opTe
0079
CORO
nos1
o082
00A3
¢Nja
nngs
CoRek
non?
gopa
opRa
oQan
0091
noe?
0ng2
0094
noas
nnae
op9”
npag
0000
o100
0101
o102
0103
0104
010%
n106
Q107
010n
0109
0110
0111
0112
0113
0114

Qo061
00062
00061
00064
onnses
anone66
00067
noo7n
noo7i
onnl2
00073
NonTY
00075
00076
onn7?
00100
0101
00102
00107
oo10u
00105
o006
00107
00110
no11
not112
nn11t

00114
0c115
0C11Ak
0Cc117
0g120
00121
nn122
01213
00124
G0126
00246
€127
on130
00131
00132
001233
00134

54 1117

.0 01 00061
11240
ouos 17
0 04 00602
54 1127
0 01 00066
141240
Qu0s 77
O 0ou 00604
54 1137
0 01 00073
141240
o405 77
0 04 00606
54 1147
f 01 00100
181240
ouos 77
¢ 0t 00R10
54 1157
0 01 00105
1612u0
ouos 17
0 04 00612
T4 0017

-0 01 00053

000F 00
apoFo2
000k04
00606
n0o610
000612

0 000000
54 1007

0 01 00115
1240

0 07 00430
0 0w no400
54 1017

0 01 00122
141240

0 07 00U3Y
0 08 00802
54 1027

0 01 00127
1412480

0 07 00432
0 04 00LuOu
54 1037

PIPA
PIPB
PTPC
pIRPD
PIPE
PIPF

INGY

L NA
JMP
ICR
ARS
STA
IN2a
JHMP

ICR

ARS
STA
TNA
Jup
ICR
ARS
STA
INA
Jnp
ICE
ARS
STA
INA
JMP
ICR
ARS
STA
oce
INp¥

Fon
pf o1
EQO
FOUu
EQU
EQM

SUBR
RFL

DAC
INA
JMP
ICR
SOB
STA
INA
JRe
ICR
sup
STA
INA
JMP
ICR
SUB
5T2
INA

1117
*-1

PIPB
11127
*-1

PIDC
11117
*-1

PIPD
v1147
*-1

PIPE
11157
*-1

1
PIPF
17

INPT

YEQO

PIPA+2
PIPR+2
PIPC+2
PIPD+?
PTPE+2

INGYRO

*k
*1007
1

1430
GYRA
€1017
x-1

43
GYRB
'1427
-1

19032
GYRC
*1037
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MICROCNAMP TFLFCOYMUNICATET DATA
DDP-51f ASSEMBLY LISTING

0115
0116
0117
0118
L At
n1z2a0
121
0122
0122
0124
012¢%
012F
0127
ntoa
120
n13ie
N1
0132
n133
0130
nt35
n11A
137
0138
n13a
a1un
0141
otTu?
0141
014 u
nTas
0D1un
o147
BR R
0149
0159
0151
01s2
n15"7
0154
0158
n18a
N187
01588
N153
0160
0161
01672
01A3
0160
016%
N166
0167
N1RY
0169
017N
0171

00135
00136
00337
nn140
o001y
no142
0143
0014y
00145
nniue
nn1a”
NN1SOH
nn151
00152
00153

nn1su
00155
0ON154A
$100 )
00160
001R1
na1e?2
NnN1p3
00160
00165
00166
00167
an17o
00171
00172
not1713
00174
on178
00174
no177
nn200
00201
onz2nz
0n203
Q0204
na208
00204
nn2o7
00210
na211
on212
ezl
00214
0215
anz1e
no217
00220
np221
00222

0 01 00134
141240

0 07 00433
O 04 0Nuds
54 1047

9 01 0047
141240

0 37 00434
4 04 00u1C
54 19057

0 01 00146
141240

Q0 07 00435
n Na 0nuI2
1% NG07

Ia 03ap7
0 01 00154
54 1307
0NtT 00156
0 O 20430
N OR OOLOO
ou4ns 17

0 0¢ J0up0

Sho1317

N 01 00164
0 04 00431
0 06 00402
ouos 77

0 04 00ouQ2
B4 1327

0 D1 00172
n 04 00u32
0 06 O0LO4
ouns5 77

0 Ou Nouos
50 1237

4 01 00200
G 04 00433
0 0R 0DUQOAR
augs 77

0 04 0OU0A
54 1347

0 01 N0206
0 Q4 o0uly
n 06 00U1Q
quns 717

0 04 00410
54 1357

0 G1 00214
0O 0Ob p0u3s5
0 06 0Ny1t2
n4os 717

0 04 o0u12
-0 01 00114

JIup *=1
ICR
508 4133
STA GYRD
INA 1047
Jmp *-1
ICr
SUB tu3n
STA GYRE
INR t1057
JHp *-1
ICR ‘
s08 *u3s
STA GYRF
ocy 7

* READ INTERPOLATORS
5KS 307
JMp *-1
INA *1307
JMP *=1
STA 430
ADD GYRA
ARS 1
STA GYRA
THA *1317
JMP *-1
STA 431
ADD GYPR
ARS 1
STA GYRB
IR 11327
JMP *=~1
ST Tui2
ADD GYRC
RRS 1
STA GYRC
THA 11337
Jmp *-1
STA '433
ADD GYRD
ARS 1
STA GYRD
TRA 1347
JMP *-1
STA r43y
AND GYRE
ARS 1
STA GYRFE
INA *1357
JMp *-1
STA t43s
ADD GYRF
ARS 1
STA GYRF
JMP*  INGY

%

*
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MICRQCOMP TELECOMMUNICATED DATA
npP-516 ASSEMBLY LISTING

0172

0173

0174
0175
8176
0177
0178
0170

00223
00224 -

00nN&00
onouo2
0oQu0s
000406
000410
0pou12

177720
000117

GYRA
GYIRB
GYRC
GYRD
GYRE

GYRF
*

EQU
EQU
EQN
EQU
EQU
EQU

END

wuwoo

GYRA+?
GYRB+2
GYRC+2
GYRD#2
GYRE+2
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PROGRAM NAME
SOURCE: ACOM

BINARY: BACOM .
ENTRY POINTS (location): ACOM ('3522)
GENERAL DESCRIPTION:

This subroutine compensates the accelerometers for scale factor, -
bias and two misalignments, SO and SP, expressed as misalignments toward
the negative X, Y and Z axes, Considering just the A accelerometer, the

following equations are programmed,

AAPC = AAPC + AABD + —IEAASF AAPC

2
where
AAPC is accelerometer A's pulse count
AABD is accelerometer A's hias
and
AASF is 26X accelerometer A's A scale factor
then

AAPC = —19—(DVXB AAMX + DVYER AAMY + DVZB AAMZ)
2

DVXB, DVYRB, DVZB are the AVX 7.7 cutputs in the body frame and
» »
AAMX, Y, Z are 29X accelerometer A's misalignments in the negative X,

Y, Z directions. See listing for coding.
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MYCROCOMP TELECOMMUNICATED DATA

0001

o002

0003
0004
ongs
000k
0o
L IRLES
0009
0010
0011
o012
nn13
o0
nots
natre
0017
Ca1R
0019
0oz0
ng21
an22
ne21
n02u
0025
0nzA
ce27
no2e
6029
0030
nn3

003z

VKR!
0024
an3Is
0034
0037
nna
0039
0040
nou1
nos2
nou?
pouy
onas
DOUF
nou7
onug
goue
0os0
0051
nOs?
0053
0054
noss
0056
0057

DDP~516 ASSEMBLY LISTING

00000
00001
noagoz
000013
00004
noons
00006
o007
00010
06011
00012
00013
anote
ann15
00n16
o007
onn2n
0nn21
oonzz2
0on23
oon2y
noa2s
nnn2e
annz27
00030
nnnin
0032
00n33
00034
0nn3in
EIURES
00037
00s40
000#
noouz
aoou3
noouy
0004%
godue
noou?
anoso
00051
00052
00053
a0ns4
060055
00056
00057
aooeC
00069
0Ons62
00063
n006L
N006s
00066

0 opgGonn

0 02
016

00600
on7on

000007

0401
0 06
0 06
0 0Ou
0 o2
0 16
0401

DOUOoDOOOCLLOLOLROOoROO
-
o

12

00706
Bo6e00
00600
00602
0701
T2

00710
0neo2
00602
00604

. 00702

72

N07112
00604
N0a0H
00606
00793
72

y 00714

nnegoe
NMIAOA
0610
anTon
72

an716
a0614Q
noe1o
00RT2
20705
T2

03720
00612
nNoe12
A0R14
oa722
001566
N06G 14
00723
no170
0614
00728
00172
006 1y
00125
00174
o0e14
00726
ne176
no6 T4
00727

REL
SUBR
ACOM DAC
LDA
MPY
DBL
LRS
DAD
DAD
hERY
BLD
MPY
LRS
DAD
DAD
ns?T
DLD
MPY
LERS
DAD
DAD
nsT
DLD
| 2’4
LRS
DAD
DAD
DST
DLD
MpY
LRS
DAD
DAD
DST
DLD
Py
LRS
DAD
DAD
DST
DLD
MpY
DST
DLD
MPY
DST
DLD
MPY
nsT
DLD
MPY
DT
DLD
MPY
DST
DLD
NPY

ACOM
¥

ARPC
AASF

ARBD
AAPC
AAPC
ABPC

. ABSF

ABBD
ABDPC
ABPC
ACPC
ACSF

ACRD
ACPC
ACPC
AbpC
ADSPR

ADRD
ADPC
apec
ARPC
RESP

AEBD
LEPC
AEPC
AFPC
AFSF

AFRD
AFTC
AFPC
DVin
AANMY
TACH
DVXB
ABNX
TBCH
DVXB
ACHMX
TCCH
DVXB
ADMX
TDCH
pviB
AEMX
TECH
DVXB
APNX
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“ICRQCOMP TELECOMMURICATED NDATA

onsa
0059
0060
D0OE1
0062
00613
0Nk
0065
DOR6
nOE7T
pose
noeo
o0
ARE
0072
0073
NoTh
[elaleds
no7h
0077
no78
annTe
0020
WOER
noa?
LR
N0R1
Q0RsS
GIET
0087
L
noR9
noan
0091
ono?
0093
0094
6095
NO9G
0c97
ne9r
noon
n100
0101
0102
n10?
n104
0105
D104
n1a7
0109
n1pe
n1te
0111
0112
n112
N1l

DDpP-516
00067 0 04
00070 0 02
00071 0 16
0oa72 0 06
nneTa 0 04
go074 0 02
ong7s 0 16
0noTe 0 06
00a7? 0 0u
00100 n oz
0g101 0 16
no102 0 06
001013 0 o4
00104 0 02
40105 0 16
00106 0 06
an107 0 0.
00110 0 n2
0111 0 16
00112 0 o0&
00113 0 04
noty 0 n2
nn11s 0 16
0n116 0 06
ng117 O 04
00120 0 02
ant21 0 16
00122 0 06
nn123 0601
00124 0 06
00125 0 oo
nat26 0 02
00127 0 16
en130 0 06
00131 0%
00132 0 08
001133 0 0u
00130 0 02
nn13s 0 16
00136 0 06
00137 ounn
fo1un 0 06
nnte 0 04
00142 002
coun 2 14
ooty ¢ 06
03145 o401
0046 0 0A
0on7 n ou
0n150 0 02
0N151 0 16
00152 0 086
no1s3 0401
0015L 0 06
0n1ss 0 04
00156 G 02
nQ187 016

00200
00616
007130
10166
00156
00616
00731
00170
on1 10
00616
00732
00172
00172
10616
00733
00174
00174
00hk16
on734
00176
no176
N0616
on73s
00200
20200
00620
on736
00166
67

0OROO
00600
NOR20
067317
00170
67

06602
n0602
00620
ao7T40
00172
67

00604
0060U

? 00620

00741
0174
67

00606
Noe60%k
004620
00742
00176
657

00610
00610
00620
00743

ASSPMBLY LISTING
DST-

DLD
npYy
DAD
DsTY
DLD
MPY
DAD
DST
pLD
MPY
DAD
DST
DLD
MPY
DAD
DST
DLD
MPY
DAD
nsT
DLD
PPY
DAD
DT
DLD
MBY
DAD
LRS
DAD
DSt
DLD
MPY
DAD
LRS
DAD
DST
pLD
MPY
DAD
LRS
DAD
bST
DLD
MPY
DAD
LRS
DAD
nsT
DLD
MPY
DAD
LRS
pAn
nsT
LD
NPY

TFCH
DVYB
ARNY
TACH
TACH
DYYB
ABNY
TBCM
TRACH
DVYB
ACHY
TCCH
TCCN
DYYB
ADNY
TDON
TDCHM
DVYB
AEMY
TECHN
TECHM
DYYB
AP MY
TFCH
TFCWM
pvzZR
ARMT
TACH

AAPC
AAPC
DvVZB
ABMT
TBCM

ARPC
ABRPC
DVZB
ARCHT
TCCHM

ACPC
ACPC
DVZIEB
ADMZ
TDCM

ADPC
ADPC
DVZB
AENZ
TECHN

AEPC
AEPC
DVZB
AFMEZ
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MYICROCOMP TFI ECOMMUNICATED DATR
DDP-516 A3SEMBLY LISTING

0115
011k
0117
0118
n11a
0124
1219
0122
n121
0124
N12%
012f
0127
0128
0120
N130
N1
N132
133
01230
0138
N13F
0137
ntin
n12q
g14n
0141
n1u?
0163
014y
Qtus
ntae
oruy
n1uR
0149
n150
n1s51
0152
61513
G154
0155
N156
0157
0158
N18°%
16D

161
0162
0163
0164

N165

N01€0
001R1

nn167

001613
NN16 L
0n1es

001nR
001R7
Nno17n
a1
an17v2
nn173
00174
no17%
ne176
not177
00200
00201

n 06 00200
0401 867
n 06 NNRI2
N 04 N0R12
00005
-0 071 noooe
300500
000RO2
non6NYy
000506
nNao6 10
O0nR12
Q00700
000701
annT02
woo703
anQrou
Ano70%
INaTO6
a007T10
nnn712
nonTId
non716
nooT20
noQ722
ann723
noat2y
aNnN7 s
NNG7T26
onp727
nNga730
000731
non7a2
Qon7T=3
00073y
nanTis
nNnny s
nno7?
JNOT740
000741
annTu2
nooTul
anoa1Y
NOBS 16
ANEZ0
200004
000000
nonoao
anonan
nonNnono
nononn
nonoon
aanNnon
AnNanoo
n00000
noonnon
300000

ARPC
ABPC
ACPC
ADPC
hFRC
AFBC
A2SF
ABSF
ACSF
ADSF
AESTE
AFSF
AARD
ARRD
ACBD
ADBD
ATBD
AFBD
ARRY
ABMY
RCMYX
ADMY
AEMY
AFmY
Army
A EMY
ACMY
ATIMY
REMY
AFMY
ARMT
ARMT
ACMT
ADM7Z
AEMT
AFMZ
pvYR
nvyn
DVZR
T ACHM

TBCH

DAD
RS
DAD
DST
SGL
JMP*
EOT
EOU
EOU
EQU
Ron
Fou
j el
EQN
FQmT
EQU
QU
FOU
EQU
eOot
BQn
EQN
=on
EQU
QY
EOU
FON
Aol
vQu
EQU
BOMi
EOM
Lo )
R
=on
=N
won
jofeltl
ot ]
=0
oY
EQI
EON
FOI
EQU
DRO

nee

nRe
DRP

DRP

TFCH
9

AFPC
AFPRC

ACOM
600
AADC+?
AAPC+U
ALPC+E
ARPC+B
AAPCH+10
100
AASF+1
ARSF+2
AASF+3
AASF+U
AASPE+H
1706
AARD+2
ARBD+4
AABD+A
AABD+A
LARD#10
722
AAMY +1
AAMY+2
ARMY +3
EhmYed
AAMY+S
AAMYeS
ARMYX+7
AAMY+R
ARMY+Q
AAMY+1D
AAMY +11
AAMY+12
RAMY+13
ARMY+14
ARMY+15
AMMY+1E
AAMY+17
Y14
DYYRB+2
DYXB+4
0

v

0

101



MICPOCOMP TELSCOMMUNICATED DATA
DHP=-516 ASSEMBLY LISTING
0166 END
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PROGRAM NAME

SOURCE: GCOM

BINARY: BGCOM

ENTRY POINT (location): GCOM ('3724)
GENERAL DESCRIPTION:

This subroutine compensates the gyros for £ASF, NBD, ADIA, ADOA,
ADSRA, major compliance, GO, G5 and OA coupling (by calling the OA
coupling compensation subroutine, DCOA)., Considering just the A gyro its
compensation parameters are:

GANS = 26 X gyro A negative ASF

GAPS = 26 X gyro A positive ASF

GABD = gyro A's NBD

ADAX,Y,Z = 212
drifts of gyro A for

x Acceleration dependent

accelerations on the
X, Y and Z axes
{a function of ADIA, OA, SRA)
AASD = 26 x A gyro acceleration
squared drift or major
compliance
GAMX, ¥, z = 217
along the negative X, Y

x gyro A's misalignment

and 7 axes (functions
of GO and GS).

For the A gyro the following equations are implemented.

L ‘ GAPS
GAPC = GAPC + GABD + -é*GAPC or
2 GANS

where GAPC is Gyro A's pulse count

GAFC = ——%E(ADAX DVXB + ADAY DVYRB + ADAZ DVZB)
2

where DVXB, DVYB and DVZB are the accelerations (in units of AV

x,y,z
per update). )

103



GAPC = GAPC +-L6(DVZB DVZEB - DVXB DVXEB - DVXB DVZRB) AASD
P

where the parenthesized expression is proporticnal to DVAIA DVASRA,
the product of the accelerations on A gyros [A and SRA.

CALL DCOA (see documentation for subroutine DC50}

GAPC = GAPC + —5(GAMX DTXB + GAMY DTYB + GAMZ DTZB)
2

where DTXB, DTYB and DTZB are Aﬂx, ﬁ.ey and A0, during the last update,

{Note, since ACOM is the subroutine which compensates the accelerometers

and is a little simpler, it might be better to read its documentation first).
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MTCRQCOMP TFELECOMMUNTYCATED DATA
nnP-51h ASSEMRLY LYSTING

ooont
npo?
0003
nogu
cnns
anne
0007
OnQR
npoe
0010
011
0012
0012
0014
np1s
0016
ontT
Nno1e
0n19
no20
06021
no22
ne213
0n2u
0o2s
0026
0nz?7
nn28
no22
no3on
no3
0032
0033
on3a
0035
0036
0017
on3A
np3na
noug
onuA
oQuz
nous
o0y
anys
anua
nou’
ANYR
ofous
ansg
0051
0052
nos3
0050
0055
0056A
ons7

00000
0001
aao0z
nooo3
coonu
ggoos
00006
aono7
00010
nan11
noo2
00013
00014
00015
00016
nge7
nnozn
ana21
00022
00023
goo2u
nnn2s
nooze
onnzy
ono3a
0on3n
00032
00013
0003y
oon3s
0Nn3s
nno3?
onoug
nane
naQu?2
anos3
onoos
nanys
anaueR
cocuy
0nnso
00ns1
anns2
onos3
nnNosa
annss
00056
noos7?
00060
nookT
00062
ONOAE3
00064
0006RS
000AE

n nooonod

0 92 40400
angony
101400

0 01 Q0007
0 16 DOSOE
100000

0 16 00500
o401 72

0 06 00514
0 N6 00400
0 0u 00400
0 02 gouon2
1¢1400

0 01 00021
0 16 Q007
100000

0 16 20501
a1 T2

0 36 ON516
0 08 0ODBO2
Q0 04 00u02
0 02 00404
101000

0 01 ON033
0 16 00510
100000

0 16 00502
0un1 72

0 N& 00520
0 06 NOLOU
n o6 aouoy
0 02 DOUDk
101400

0 01 0O0uS
0 16 00511
100n00

N 16 DOKHA
aunt 712

0 0F DDS22
0 0A DNUOE
0 0 NOLGE
0 02 00s10
101ung

0 01 00057
N 18 00512
190000

0 16 00504
ouny 72

0 06 00524
0 06 DOOIO
n o8 00810
0 02 0n4a12
101400

n 01 00071

GCON

RFL
SUBR
DAC
LDA
DBL
SMT
JND
MPY
SKP
MPY
LRS
DAD
DAD
DST
DLD
SMI
JMP
MPY
SKD
MPY
LRS
DAD
DAD
DST
DLD
SMY
JuD
Mpy
SKP
MPY
LRS
DAD
DAD
DST
DLD
SMT
JMP
MPY
SKP
NPY
LFS
DAD
DAD
nsT
DLD
SMI
JMP
MPY
SKP
MpY
LRS
DAD
DAD
nST
LD
SMT
JMP

GCOM
"k

GARC

*+3
GR¥S

GAPS

GARD
GAEBC
GAPC
GBPC

*43
GRYNS

GBPS

GROD
GRPC
GEPC
GCPC
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MICROCOMD
DpP=51h ASSEMBLY LISTING

158
posa
ONeN
nOF1
00k2
00F 1
COeY
00R™
00RA
0nN&7
N0RA
nnNpa
naTH
00T
0072
nAp
nn7u
nnTs
fAOTR
g
nOTE
nnTn
00an
QCOR"
raez
nNes
NnARL
narR&
ANAF
Nl
nnag
nogo
onap
npet
0neg2
nngz
nnau
nnas
00N3A
npa?
rgas
00a9
100
n101
N1n7
A1
3104
0105
N10R
0107
0108
6109
0110
a111
n112
1113
n114

aH067
ono70
0onn7A
non?2
onn13
007U
annTg
NonTeE
ogn??
nn10n
03101
0107
an103
on1Nn
no1os
ontoF
nn107
on11o
nn111
N1z
on113
0Nttty
0nN11%
00116
N1ty
nn12n
nn121
0on127
nd123
00124
on1ze
00124
on127
an1310
nn131
nn132
nn1133
Hn134
00135
NG136
00137
014N
nog141
onyu2
IR T
nntyy
:)-'11ufw
00146
npn14a7
np1sg
50151
no1s2
o153
0154
001585
nn154
00157

0 16

00513

100000

n 16
au01
06
06
04
n?2
16
o
n2
16
ou
02
16
ou
2
1%
04
02
16
o
02
15
04
02
16
5e
Oa
02
16
06
na
02
16
06
o
02
16
06

OO S L o0 O 0oL ODU IO TODTOHTO IO DOL2220022

00sns
12

N0526
0na12
noua12
noeia
00530
00450
00614
00531
nocus2
00614
00532
pousy
Q0614
ans33a
p0use
noe61u
n0sIy
QOURD
ne6a1y
00535
non62
0061k
00536
0Qus90
00450
nNe16
00537
00452
oQus2
00616
00540
noun”y
cousy
NO616
Q0&L1
DnusK
00456
0D6 1k
oo5u2
Nou&Q
noy60
A061R
00542
nou62
Q0u62
00620
00544
00450
64

00400
noudo
00620
oosus

TELRCOMMINICATED DATA

¥PY
SKP
MpY
L®3
DAD
DAD
PST
DLD
MPY
psT
DLD
MPY
DST
DLD
meYy
DST
DLD
npyY
DAT
DLD
mpy
BsST
DLD
MPY
hsT
DLD
MPY
DAD
nsT
DLD
MpY
DAD
BsT
pLD
MPY
CAD
DST
DLD
MPY
DAD
DST
DLD
MPY
DAD
nST
PLD
vPY
DAD
DST
oLD
MPY
DAD
LRS
DAD
DST
DLD
"pPY

GFN5
GFPS

GFRD
GFBC
GFPC
DVXE
ADAX
TACHM
DVXB
ADBX
TRCHM
DYXB
ADCX
TCCH
DVXB
ADDX
™nCHN
pvys
ADEX
TFCM
nDris
ADFX
TFC™
DYYR
ADAY
TACH
TACH
DVYSBs
ADBY
TRCH
TRCH
DVYR
ADCY
TCCHN
TCCHM
DYY®B
ADDY
THCHM
TDCH
nvYB
AREY
TECM
TECH
DYY®R
ADFY
TFOCM
TFCH
DVZB
ADAZ
TACH
12

GAPC
GAPC
DVZB
ADBRZ
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MICROCNMP TELECOMMONTCATED DATA
NDP=-516 ASSEMBLY LISTING

0115
01145
0117
011R
0119
0120
n121
n122
0123
n1zu
0t12s
0126
0127
0129
0129
0130
N131
06132
0133
0134
0135
nN1348
n137
N113R
0139
0144
014
n1y?
0143
N1y
Q14us
nNtuh
0147
R TRl
RS
01539
0151
0152
0153
3154
0155
N1%6
0157
n15a
015819
nN16n
0161
N1/2
Q1R 3
NT1ey
0165
N16&
N147
N167
0169
0179
0171

ng160
00161

00162

00163
00164
00165
0016K
00167
00170
nN171
n0172
00173
00174
00175
00175
00177
00200
00201
00202
00203
00204
00205
00206
00207
00210
00211
00212
00211
00216
00215
00216
00217
00220
00221
00222
nN223
00224
00225
00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240
nn23u1
00242
00243
00204
00245
00246
00247
00259

0 06
ounn
0 06
0 0u
0 02
0 186
0 0k
o401
0 05
0 0u
0 02
0186
0 06
ounA
0 04
0 04
002
015
G 06
ano
0 06

CAUOQLOLOOLCITOIOLOODIOTLODODODIODITDO:!
-
h

00452
64

ooanz
oounz
00620
00546
0045k
L1

aou0n
oQuoy
00620
oosu7
00u5F
6t

00406
00406
no620
00550
o04s0
64

Qo410
noy10
00s20
00551
00LR2
A4

onu12
00612
00614
00614
00uly
n0616
Q0616
00436
00620
00620
nouuo0
00614
00616
004y
o064
00620
N0ty
00616
Nno620
ao4us
oo4a0
cou3u
gouyn
0ouz2
12

00Lo0
oouoo
0oaun
onuly
ookuy
0oh23

DAD
LRS
DAD

‘DST

DLD
MPY
DAD
LRS
DAD
DST
DLD
MPY
DAD
LRS
DAD
DST
DLD
MPY
DAD
LRS
DAD
DST
DL D
MDY
DAD
LES
DAD
DST
DLD
MPY
DST
DLD
MPY
DST
CLD
MPY
DsST
DLD
MPY
DST
DL D
MPY
D5T
DLD
MPY
DST
DLD
DSH
N3SB
MPY
LRSS
DAD
osT
DLD
DSB
DAD
MPY

TBCH

GBPC
GBPC
hLVA:]
ADCZ
TCCM
12

GCPC
GCPC
DVZE
ADD?Z

~ TDCN

12
GhPC

GDPC

DvZB
ADEZ
TECH
12

GEPC
GEPC
DVZB
ADFZ
TFCM
12

GFPC
GFPC
bYXIB
DYXB
¥san
DVYR
DYYB
Y500
DVZ B
DVZR
2500
DYXB
pvyg
XWpny
DVXB
DYZ3B
XZEE
nvyYsn
DVZB
YZER
2500
son
XZER
ARASD

GAPC
GAPC
7500
- X590
XZEE
BASD
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MICROCOMP TELECOMMUNICATED DATA
DDP~-516 ASSEMRLY LISTING

0172
N173
0174
0175
01748
01717
0173
0179
g18n
n1R1
0182
01873
0180
01885
N1R6
0187
N1RA
n1892
0120
0191
0192
nfan
A9
0195
0195
n1497
n19A3
n1a9
n20n
0201
0202
0207
N20u
a20n
020f
nanz
0208
0209
pz1n
0211
2172
nz213
Nz21u
N218
0216
n217
Nz218
n219
nzz2o
nza21
0222
0223
gz22u
0225
02726
n227
No2K

00251
00252
00253
00254
00355
N0256
00257
00260
006261
an262
nn2en
00264
00265
On26s6
002Rr7
N027n
0n271
nogz72
00273
nn2Ty
00275
nNz27TA
on277y
00300
00301
anig2
nnN3iogz
0nNIny
nnains
no30A
00307
00310
0n311
nn3tz
00317
GHERE
0Nn31s
00316
no3I17?
cO0320
noa21
onlzz
00323
no3zy
00325
n0126
0027
aniin
00131
I E K
00733
nn3i3u
oniis
nnNi3e
001337
00340
no3u1

o401
06
ou
02
07
07
16

401
0%
pL
N2
07
06
16

401
06
o4
0z
07
07
14

Y401

06

04

02

07

06

14

nao

0 Nk

0 a4

o e - Tl I o e I o o B B o B B o R e o S B R B o T W

Qo I D

72

00402
00402
0043y
00436
00uu2
nou24
72

oo4ny
o0uny
00u3u
00416
004an?2
g0u 25
T2

00ung
00ude
00436
004ug
nouye
oou26
T2

nou10
00410
00u3ls
oo4u
00buR
onuz27
72

nou12
nne2

000n0s

0 10

06000

000007

a2
16
Oy
02
16
04
02
16
04
n2
16
ou
02
16
04
02
16
04
02
16
0f
ou
n2

OO OO oLV T OSSO0

o041y
00552
00450
00414
00553
nous2
nnu1u
n0S54
N0us4y
ongn
0nS5%5
00456
ooue
00556
n0u60
0ou1ta
00557
00462
00416
00560
oouaso
00450
aou16

LRS.
DAD
nsST
bLD
DSBR
Ds5R
MPY
LRS
DAD
DST
DLD
DSB
ADD
MPY
LRS
DAD
DST
DLD
b58
DsBk
NpY
LRS
DAD
DsST
DLD
I'SA
ADD
"PY
LRS
DAD
DST
5G1,
CALL
DBL
DLD
MPY
DST
DLD
MPY
DST
DLD
mey
BsT
PLD
MPY
0DSsT
DLD
MPY
DsT
DLD
MPY
DST
LD
MpY
DAD
DST
DLD

GBPC
" GBPC
Xsou
¥sou
XuHY
CASD

GCPC
GCPC
X500
¥sSou
XWHY
DASD

GDPC
GbpC
Y500
2500
YZEE
EASD

GEPC
GEPBC
YS5QU
Z5010
YZEER
FASD

GFPC
GFPC

DCOA

DTXB
GAMX
TACH
DTXB
GBMYX
TRCH
DTYB
GCMY
TCCH
DTXB
GDMX
TDCH
DTXB
GENMX
TECH
DT¥B
GFHMX
TFCH
DTYR
GAMY
TACH
TACHM
DTYB
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MYCROCONP TRLECOMMORTCATFD DATA
nOP=516 ASSTMRELY LISTING

0229 NoR4Z 0 16 00561 ¥PY GRMY
n230 00343} 0 NANUS2 DAD TRCH
0731 nO3Lsy 0 04 Q0us52 DST TRCH
0232 nN34R N a2 Nouls DLD nDTYR
N2331 0034hk 0 1h 00562 MEY FCMY
0238 Q0307 0 06 ONUSHE DAD TCCHM
0235 NS n a4 00usu DST TCCH
N23Fr NO3IST 0 02 ONB16 DLD DTYB
237 0052 0 16 00563 MPY GRMY
0230 nN3813 N 06 ONKSFA NDAD TDCH
023 0N3RL 0O 04 0045F DST TRhCHK
nran NQISs 0 02 00Uk BLD DTYDB
n241 N0A%R N 16 0N8R4 »py GEMY
07Nz NIRRT 0 06 004AKD DAD TECHM
N3 NO3FN N 04 NNURO nST TECH™
AZnn NN3eN 002 A041e DL.D DTYB
nzun 0C03F? 5 1f 00565 MeYy GFMY
N24A 00363 N 06 00LA2 TATD TFCH
N2u7 DNAERY 0 0o 008A2 nsT TFCHM
npea 00365 0 N2 onu20 nLn NnTLRB
N2 NoIAA n 18 00566 MPY o VA
N280 NOART a 0F NOYS0 DAD TACHM
N5t nO3T0 Qunl 66 LES 10
0282 0niM ¢ a6 00400 NDAD GAPC
H2R31 N0377 n Ny nQuE0d naT NAPC
pREn N0TR d 02 oouzn DLD NTZ R
N2 00374 0 14 00567 mMPY GRMZ
N286 NN3ITS N Js ONBS2Z NAD TRCH
nYET 00376 nndt1 kA LPS 10
n2ae Q0377 0 0Fr QOLNOZ DRD GRPC
0259 9400 N N4 N0402 nsT GBPC
na0 OO0 0 Nz nouz2d DID DT7 R
N2AT MNLOZ N 1A DNSTO MPY reM?
JPFR2 00U02 onR 0045y DAD oM
N262 NNL0Y ou4n1 A6 LIRS 10
n2eL 0OLOT n oA OOLBOU DAD GLPC
n266 NNLBOA % 04 o0uQ4 DST RCPC
OReE O0uOT n 02 Nnuzp nLD nDTZH
n2e7 Q0U1G0 N1 00571 wpy ch¥y
n2eR NANNRTY 0 06 O0USH RAD TDC™
N2RG OOM12 Ny AR IRS 10
0270 00413 D 0NR OOU0F DAD GDPC
2T NOYIY 0 AU NNLne DST GDIRC
N27? 00415 n o2 006820 DLD nT7n
0273 Naulée 0 16 NNRT2 wpY REMTZ
N27Te Q0u1? 0 NF O0UK0 DAD TECH
n27s 00u20 ouant RE TRS 10
NYTR ONUZ2 0 0F 00410 NAD GFPZ
N277 00L22 0 Dt n0el0 DET nEDPC
A2Ta oLl A N2 00u20 DID NTZN
p2Ic NNae N 1F an573 MPY RFEMT
0290 anuzn noNA NONE2 DAD TFCM
n2et1 o0u2n ount1 AR LES iy
Q2RZ ONK27 n 06 D0U12 DAD GFDC
n»R3 Qou3n O 04 00812 peET GFPC
N2R4 00437 oenans SGL

N2R% M43z =N 01 N00N0 JMEx QOO
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MTCROCOMP TELECOMMUNICATED DATA

0296
0287
0288
0289
0290
6291
0292
0293
0294
0295
N2ae
fnaa7
Qran
0299
0300
0n3n
nInz
0303
NNk
I
N0k
01307
n3onR
n3Ing
tERES
a3t
0312
n313
N34
0315
N3tk
0317
318
0319
0320
niz»
p3z22
n323
032Kk
nizn
02245
013127
0328
n329
0330
0331
0332
0333
0134
0335
0336
0337
03R
0339
0349
034"
N3u2

0o0Hu0n
000402
ooouon
o00u0s
000u1Q
000112
N00500
noesnd
000502
000503
000304
060505
nens06
nadse’?
00510
o651
000512
n0ds13
Q00514
anps 16
neoR2n
06O0822
noonszu
nonNs26
00es2o0
000521
000532
000%23
000530
nno0535
000536
consay
00540
0o0nsut
annsu2
noeshuy
n0nsuy
Q00545
000546
consu?
aQasso
0aeGs51
000RR2
n00551
DOOREY
00555
000554
000557
000seD
000561
000562
oc0se3
000564
D00565
0005686
J0cs67
000570

GAPC
GBPC
GCPC
GDPC
GEPC
G¥PC
GAPS
GBPS
GCPS
GDPS
GEPS
GFPS
GANS
GEES
GCNE
GDNE
GENS
GFNS
GABD
RFBRN
GCRD
GDEBED
GERD
GFRD
ADAX
ADBX
ADCY
ATDY
ADEX
ADFY
ADAY
ADRY
ADCY
ADDY
ADEY
ADFY
ADAZ
ADBZ
EDCY,
ADD7
ADEZ
ADFZ
GAMX
GBMX
GCHMY
GDMY
GEMX
GFMY
GAMY
GBMY
GCMY
GDMY
GEMY
GFMY
GAMZ
GBMZ
GCMZ

npP~-516 ASSEMBLY LISTING
EOU-

EQU
EOU
EOU
ROU
EQU
EQU
FON
EQU
FOU
EOU
EQU
EQn
FOQU
EOU
EQU
FOU
BON
BQU
EQU
EQU
EQD
EOU
FON
EQU
rOMW
EQU
Eou
£OU
EOU
Epn
wnou
EQH
FOU
®OU
QU
EQU
EON
20U
EQU
QD
EQU
EON
EQD
EQU
EOU
rOn
EQU
EOU
EQU
QN
EQU
EQU
EQU
EQU

EQU.

rou

t 400
GAPC*2

" GAPC+4

GAPC+6
GLPC+B
GAPC+10
'500
GAPS+1
GAPS+2
GAPS+3
GAPS +4
GAPS+S
GAPS +h
GAPS+?
GAPS+8
GAPS+9
GAPS+10
GaAPsS+11
514
GABDs?2
GARD+U
GABD+A
GABD+8
GARD+10
*530
ADA X+
ADAY +2
ADRX+3
ADAY+Y
ADAX+H
ADAX+6
ADRYX+7
ADAX +8
ADAX+9
ADAX+10
ADAX+1Y
ADAY +1%2
ADAY+13
ADAY+10
ADAY+15
ADAYX+16
ADAX+1T
1552
GAMY+1
GAMY +2
GAMY43
GAMY +4
GANY+S
GAMY *+6
GAMY+T
GAMY +R
GAMY+Q
GAMY+10
GAMY+11
GAMY +12
GEMY+11
GAMY+14
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BICROCONP TELECOMMURICATED DATA

03u3

034k

03u5
0346

03u7

03418
0349
0350
0351
0352
0353
0354
0355
0156
0357
035R

0354
0360
0361

n362

0368
0369

0370

DOP-516
000571

000572

000573

000422

000423

000428

000425

000426

000u27

000614

000616

000620

000814

000816

000420

00428 NDOO0O
00u35s 000000
00436 000000
NOu3T  000ENO
pouB0 000000
00841 000000
00442 000000
coua3 000000
poLuy  0DOOOD
00485 000000
00446 000000
00487 000000
nousy 000000
00451 000000
. 00452 000000
00453 000000
00454  0NG0OD
00455 000000
00456 000000
DOuS7 000000
00860  NOO00O
00461 000000
00862 000000
00463 000000

GDNZ
GEMZ
GFMZ
AASD
BASD
CASD
DASD
EASD
FASD
pvXsn
DVYB
Dvze
DTXB
DTYB
DTZB
X500

Ysou
Z500
YAARY
XZEE
YZEE
TRCY
TBCH
TCC™
TDCH
TECM

TFCH

ASSEMBLY LISTING

EQU
EQU

"BQU

EQU
EQU
EQU
EQUD
EQU
EQU
BQU
EQU
oleli;
EQD
EQU
EQU
DBP
DEP
DEP
DBP
DEP
DBP
NEP
DEP
DRP
DeP
DEP
DBP

END

GANX+15S
GAMX+16
GARX+17
ry22
ARSD+1
RAASD+2
ALSD+]
AASD+Y
AASD+S
"E1L
DVIB+2
DYXB+U
tyty
DTXB+2
DTXB+4
Q

0

0

Q o O
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PROGRAM NAME:

SOURCE: VACU

BINARY: BVACU

ENTRY POINTS (location): VACU ('4410)
GENERAL DESCRIPTION:

This subroutine, when called, accumulates deltavelocityin the inertial
frame (DVIX, DVIY and DVIZ calculated by the velocity algorithm, program
sourcename VELF subroutine entry point VELA), The three accumulators
(XAV1-XAV3, YAVI-YAV3and ZAV1-ZAV3)are triple precision accumula-
tors and a brief examination of this subroutine will show fhat it performs

the {ollowing three tasks:

DVIX

XAV = XAV + 2L
2
YAV = YAV + DVIY
15
2
zAv = zay + 2VIZ
L 15



MICROCOMP TELECOMMUNICATED DATA

0001

0002

0003
noou
0005
0006
0007
nooAR
6oo"
0010
0011
0012
nn13
antu
no1s
R R
0at7
0018
0019
0020
noz1
noz2
0023
002u
0025
002¢
0027
noze
nozn
nn3n
0o
0032
npan
(R
co3s
0036
0037
0038
0039
nnyQ
00U
nou 2
00u3
coag
nous
Q0ur
ony7
nous
0gu49
no5s0
0051
0ns2
nN53

DDP~516 ASSEMBLY LISTI

00000
00001

00002
000023
00004
00005
00006
00007
oon1e
oan11
00012
0ot
nnoL
0on15
00018
nao1?
0nonzo
00021
Qo022
00023
nnoz2e
00025
00026
00027
0No03n
0na31
00632
00033
¢on3u
nools
RS
0003z
ono40
onna
onau?
DOO0O43
0004L
noous
00Cu6
00047
00050

0 000000
000007
0 02 00656
140040
0 06 00uLG
QO 04 004H6
000201
100040
000201
0 06 00656
0401 61
0 06 004bu
9 04 g0uby
0 32 006R0
140040
0 06 00452
0 0L 00M52
000201
T40040
000201
0 0% 00660
0801 61
0 0k 0DUSO
0 04 00uso
0 02 0N662
uUnouo
0 D& 0DUSE
0 04 Q0456
n0n201
160060
ono20t
0 06 00662
0u01 61
0 Or 00454
0 04 aousy
000005
140040
0 04 00OL4E
0 ¢4 00452
0D ou 004586
-0 01 Qo000
200656
N006RO
NQ0K62
onouuL
aoouub
000850
000u52
g00454
000456

VACT

DVIX
DVIY
DVTIZ
XAV
TAV3
v
YRV3
Zav1
ZA73

NG
REL
SUBR
DAC
DBL
LD
CRA
DAD
DST
IAB
CRA
IaR
DAD
LRS
DAD
DST
DLD
CRA
DAD
DST
TAB
CRA
IAB
nAD
LRS
DAD
DST
DLD
CRA
DAD
DST
IAB
CRA
IAB
DAD
LRS
DAD
DST
SGL
CRA
STA
STA
STA
JIMp*
QU
£QN
EQU
QU
EOU
EQU
EQU
EQU
EOU
ERD

VACD
L]

DYTX

Xrv3l
XAV3

DVTX

XAV
AV
DV IY

YAV
IAV]

DYIY
15

YAV
YAV
DYIZ

ZAV3
ZAav3

DVIZ
15

Zav
ZAT

XAV3
YAV3
ZAvV3
YACU
'£56
DVIX+2
DYIX+l
vqug
IAV 1+2
IAVI+l
YAVI+6
XAV1+8
XAV1+10
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PROGRAM NAME:

SOURCE: FPOUTC

BINARY: BFPOUT

ENTRY POINT (location); FPOUTC ('4462), OUT100 ('4674)
GENERAL DESCRIPTION:

FPOUTC is called by the output subroutine FNOP and prints on the

teletypea decimal number representation of the binary number desig-
nated by the call, The call in FORTRAN is

CALL FPOUTC (ARG, 5, P)

or in DAP
CALL FrOoUTC
DAC ARG
DAC S
DAC
OCT 0

where ARC is the number to be printed, S is the number of bits after the
sign bit before the binary point, and P is how many decimal digits to print

after the decimal point,

OUT100 is also called by FNOP and is used to print on the teletype
1/100 of a double precision integer. It is only used to print out the
variable TIME, which is really a count of updates and needs to be divided

by 100 to scale it to geconds., The call in FORTRAN is CALL QUT100
(TIME), or in DAP

CALL QuUT100
DAC TIME
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MICROCOMP TELECOMMTNICATED DATA
DDP-516 ASSEMBLY LISTIRG

0001
0002

0003,

000U
0008
0O0A
0no?
NOOB
0009
ng10
0011
0012
nn13
Nota
0N15
0nt1A
0917
WORE!
RE)
na20
poz1
0022
0022
no24
n02%
00?6
0027
poz2e
0020
no30
0021
003?
n033
nO3n
HEL
nos
np3T
003R
noie
onun
coL
nou?
nny3
ooty
noucs
00LE
0ou"
pous
powo
00580
0081
0n82
0053
0054
0 0&sg
0056
0057

00000

00001 -

00002
nnoo3
o000
anoes
0006
nnag?
0nnao
neg
onoz
n0o13
SRR L]
oani1n
nooIr

0007
nno2o
onozn
0on22
0onz23
00024
onpzs
one 26
0027
aoo3n
0nniA
Non3no

oani
nnnag
noonacs
00n36
0Nt
onoun
000w
onou2
oooul
noouy
onnus
oooue
noou?
00050

003861
0nns2
nnNdsa
n0N54
anoss
onNnNse

N90R7
0nnsed
00061
00062

0 000Q00

0 10

onooo

onoeno3l

0 00
0 0o
0 00

coooo
nonoo
00000

140040

0 0Ou
0 ¢y
02
ou
Q4
N
02
on

DD D

n 3%
1 02

00166
001723
00202
0oI170
no1T M
00112
00206
0167

000012
00001

noc201

102

cooo0

nnnooT

0 ou

00174

101400

n 01
0 12
0 07
0 a7
0 04

00033
00166
o0ty
00174
60174

nnonNes

-0 02

noannu

1010u0

AR

g0051

101400

0 01
0 03
0 0%
0 o4

no1uy
ao210
00201
NOOUE

onpon?

0 02
0 00
0 04

0017
nogoo
no174

000005

0 02
ouno
o 17
0 o4

0e173
60

00207
060173

oneg201

¢ 06

40176

onn201

0 02
¢ 07
0 04

00167
002435
00167

FPOU

DECI
ARG

SCAL
PREC

RRGD

SURE
REL
DAC

.CALT,

ocT
PZE
oy A
PZF
CPA
ST
STR
LDA
STR
STA
STA
LDA
S5TA

LDX
LDA
IAR
ILDA
DR
DST
SMT
Jee
IRS
DS
D3R
NST

3GT.
T DA%
SKZ
amp
SMI
Jamp
nNA
ERA
STA
DBL
DLD
& ek
DST
SGL

LDa
LRL
DIV
STh
TAB
ADD

TAB
LDA
SUB
S5Th

FPOUTC

¥
FPS$AT

SGFL
INT
BLBL
STR
STR+1
STR+2
S5IX
PPTR

ARGP
SGFL
FRAC
FRAC
FRAC

SCAL
SDON
TPLS
occ??
RSI
INS2
FRIC
FRAC
INT
16
TEN
INT
FRMT
PFTR

ONF
PPTR
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MTICROCOMP TELECOMMUNICATEDR DATA
DNP-516 ASSEMBLY LISTING
ouos 77

0nse
Nosa
NORO
0Ne
00F2
COR3
OCfA
ones
006F
noe7
20A"
nnRo
no7o
nog71
cnr2
ne7e
fo7u
Na7s
Ea '
nn?
nora
rnna
onan
ngeA
0QRr?
noR7
NORY
ange
tNan
NOET
noaea
anan
nHan
nne
Qnaz
rngo
nNay
annas
N Nar
oea7
{_‘IQDQ
npoa
n100n
0101
0102
0107
0104
010"
M10A
0107
n19e
0109
0110
0111
0112
N1tz
0110

00062
0006l
fnoes
000RA
00067
00970
naoT
ona72

00073
00074
r007S
09076
0n077
00100
00101
00102
fn103
c0108
Dn10%
NO106
00107

cN110
an111
nn112
an113
VR R
0011+
00116

00117
ni2n
af121
np122
nN123
0124
N 2e
nN126
o127
N130
no121
no13”?
n0133
nn13y
00135
00136
no137
aniun
00t
Do1u2
nn1u

no1ay
09145
N91L4
01y

0
1
1

o4 00000
12 00170
00007

ono 201

D

4ty 70

0ud2 70

1

0

o4 00170

02 00173

100000

4]
0
1

=

0
n
0
N
0
N
n

-9
1
1

=0
0
0
n

0
a

01 noaS52
N2 00166
01040

01 00104
N2 00170
05 00204
04 00170
10 0NGOD0
GnoYTo
ANJ20k
anoaoon

92 00005
uned?
nracn
61 00000

o4 00172

10 00000

0oQ2n3

02 CQ175
15 0207

nodooT

0
0
0
0
f
1

J4 00166
62 00174
15 00207
06 00176
13 00173
4aoun

non2e1

0

oA 00166

100001

0

12 00173

10100

0

o4 o017L

aoonns

0
h]
0
0
-a

0

10 00000
000173

12 00172
01 00117
01 00000

05 202040

1206

0
0

a4 00153
i5 00002

sonTt

*
F1p

TPL3

LGR -

STH
1DA
SRC
TAR
LGL
1.RR
5Ta

LDA
SZE
Jup
LDbA
SNT
JMP
LDA
ERA
STA
CALL
DAC
DAC
ncT

IDA*®
TCA
SMI
JMD#
STA
CALL
DAC

ILDA
MPY
DBL
nsT
DLD
MPY
DAD
THA
CRA
IAB
DAD
SRC
IRS
Ss5P
DST
SGL
CALL
DAC
IRS
JHP
JMP*

ERA
AORA
STh
LDX

FPOU
CNTR
Ti10U
poTC

LOW
TFN

TEMNP
HIGH
TEN
FRMT
DGT

TE#P
DGT
FRAC
TIOM
DGT
CNTR
FLP
FPCO
LsT

INST
DEC3

118



MICROCOMP TELECOMMUNICATED DATA
DDP~516 ASSEMBLY LISTIRG
0115 00150 140040 . CRA
0116 00151 000201 IAB
0117 00152 1 02 00172 TPLP -LDA INT=1,1
0118 00153. ¢ 00 00000 INS1 *es

0119 00154 140100 SSP
- 0120 00155 1 13 00172 I8A INT-1,1

0121 00156 000201 IAB

0122 00157 0 02 00000 1DA 0

0123 00160 ¢ 07 00205 s08 ORE

D124 001861 0 04 00000 STA 0

012% 00162 100040 SZE

0126 00163 0 01 00152 JmP TPLP

0127 00164 ¢ 01 00051 JMP  SDON

0128 *

0129 i

D130 * :

0131 00166 000000 TEMP DBP 0
00167 000000

0132 00170 000000 STR bvEP O
00171 600000

0133 00172 000000 CRTR BSZ 1

0134 00173 000000 TNT BS7 1

0135 00174 000000 FPRAC DEBP 0
00175 000000

0136 000173 DGET EQN INT

0137 cooT7u HIGH EQU FRAC

N13R 000175 LOW EQU FRRC+1

0139 000166 SGFL EQN TEMP

0140 000167 PPTR EQU TEMDP#*}

0141 *

Q142 00176 000260 FRAT OCT 260,0

. 00177 000000
0143 00200 ou11 17 L3I LLs 1
0140 00201 o401 00 RS5I LRS 0

0145 00202 120240 BLBL OCT 120240
0146 00203 0nG6256 DOTC OCT 256
0147 00204 006400 MEGS OCT 6400
oug *

0149 00205 000001 ONE DEC 1
0150 00206 000006 SIX DEC 6
01%1 00207 000012 TEN OCT 12
0152 00210 nooa7? 0CTT DEC 63
0153 00211 000000 ZERE OCT 0
0150 FIN

0155 *

0156 *

0157 SUBR  OUTI100
0158 REL

0159 00212 0 000000 oUT1 DAC *%
0160 00213 0 10 00000 CALL ARGS
0161 00214 =0 000212 DAC* OUTH
0162 00215 1 02 00001 1DhA 1,1
0163 00216 000201 IAB

0164 00217 1 02 00000 LDA 0,1
0165 00220 0 17 00240 . DIV D100
0166 00221 0 08 002136 STA oTHP
0167 00222 140040 CRA
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MICROCOMP TELECOMMONICATED DATA
npP-516 ASSEMBLY LISTING
IAB -

0163
0169
n17n
n1T71
n172
n173
01740
Q175
n1T4
0177
0178
0179
01RO

0181
01872

002213

00224

00225
ng226
00227
002390
00231
060232
0N2312
00234
00235

0Nz3a
no237
03240
nn2u1
na2nz

goo0201

0 17 00240
141206

0 04 00237
0 10 00000
0 000236

0 oo02482
0 goo2u1
300000

0 12 00212
-0 01 00212

000000
aooono
noouy
000002
000017

OTHP

D100

DIV
ADA
STA
CALL
DaAC
DAC
DAC
oCcT
TRS
JHD*

B52

DEC
END

D100

OTHP+?
FPOUTC
oTHP
=15

=2

0

nuT
0uT1

2

i00

118



PROGRAM NAME

SOURCE: STFL

BINARY: BSTFL

ENTRY PQINTS {(location): STFL ('5214)
GENERAL DESCRIPTION:

This subroutine is the main controlling program for the Gyro
Statistical Failure Detection, Isolation Classification and Recompensation
Process (FDICR). It is called by the main executive every two minutes
and has as its main input 2 minutes worth of accumulated gyro pulses.
After computing the appropriate parity equation residuals, failure
detection and isolation for constant bias and ramp failures is accomplished
by calling subroutine DTIS. In parallel, variance failure detection and
isolation is accomplished via subrouting STVR, Upon detection of a
constant bias/ramp failure, the classification process is started on
the next iteration by calling subprogram IDEN. With classification
of the failure as a constant bias or a ramp, recompensation is
commenced via subroutine COMP, After a delay of 10 iterations
the reverification of the compensated gyro is started via subroutine
IDEN. When the failed gyro is recertified it is placed on line, Each
of the above processes will probably take multiple iterations, Failure
detection, isolation, identification and recompensation of a 1st and 2nd
failure proceed in parallel with one another. In addition, the capability
for the detection of a 3rd failure is included.
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Gyro Statistical Failure
Detection, Isolation, Classification

( STFL )

and Recompensation Subroutine
M=-M+1
M = Main Program

iteration counter

{flow chart only) Obtain
accumulated
gyro pulses
for 2 min.

no failures

¥

No of existing

detected gyro failur

4.

1,

Compute six parity
equation residuals used
to detect a first failure

n i=1,2..

/ STVR N\

No
Variance
Failure

@ Failed gyro code—--FLST1

Variance
failure detection
& isolation for
first failure

Variance
Failure

11— CPI1

)

|

G e

re-initialization for constant bias/ramp

and variance failure detection
and isolation
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5D

1

/- DTIS N\
Ramp/constant
bias failure
detection and

_igolation

no failure
failure detected ] detected

‘ ( EXIT )

gyro bias polarity indicator ——A»PLCD1
Failed gyro code =FLST1

address of selected parity
equation containing failed

gyro (for identification and
recompensation) ———» PRF1

initialization for identification
of first failure
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( B ) single failure

A

Compute five parity equation
residuals used to detect
a second failure
Z, i=1,2 ...,5
n

¥

Is existing first
failure a variance
failure (CPI1 =1}7?

Check for
second failure

Compute single parity equation
residual containing existing failed
gyro, Z6, n

{address of parity equation
stored in PRF1)

/R

Identification
of first
failure

failure

is identified

as ramp or
constant bias

failure not
identified Failure

identified
/ as normal

first failurs G=FLaT, jpialization |
being recompen- ; i i
sated (IDSWA0 {remove failure) of first failure

/T COMP \ @ @
Compute new
ramp/bias and

ecompensate
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=

[

Detection and Iselation

of Second Failure

STVR

\

Variance failure
detection and
isolation for
2nd failure

varianc
fallure

DTIS

Ramp/’con. bias
failure detection
& isolation for

2nd failure
Failure

Detected

No Failure
Detected

( EXIT )

gyro bias polarity indicator — p1.0p
Failed gyro code ——== w1 g7

address of selected
parity equation containing
failed gyro PRF2

!

initialization for
identification of
2nd failure

initialization for
detection of 3rd
failure

123

variance
failure

failed gyro code —FLST,]

1

CPI

2

Y

re-initialization
for variance failure
detection & isclation

2



a variance failure
occurred
(CPIIICPlz# m

Does 1st failed
gyro's parity equation
(PRF'I} contain 2nd
failed gyro?

No

Yes

Re-initialize
for identification and
re-cormpensation

recompensation
of 1st failure
in progress?

(IDSW, 0

0 — CMPI
0— .ZSUM1

0 — YSUM
i

{( EXIT )
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C(D double failure

Compute single parity
equation residual (F3PR)
used to detect a 3rd
failur e

he second
failure a variance
failure?

(CPI2 =1

Yes

Compute single parity equation
residual (PRF2) containing
2nd failed gyro, 25 n

 —

the first
failure a variance
failure?
CPI1 =1

™~

Yes

Compute single parity
equation residual (PRF1)
containing lst failed

gyro, ZB, n

detection of
,Ser failure

no failure
detected

failure detected
Y

1—=F3FL,
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triple failure

is
the second
failure a variance
failure (CPI, = 1)

Yes

Compute single parity equation
residual {(PRF2) containing
2nd failed gyro, Z5 n

Is
the first failure
a variance

failure (CP11=1)

Compute single parity equation
residual (PRF1) containing
@ lst failed gyro, Z6 n

f
the 1st failure Yes
a variance @
failure (CP11=1

IDEN

Identification
of 1st failure

failure not failure is identified

identified as ramp/con, bias
failure
identified
- Is . as normal
fir E; ifsélure i initialization
recompensated 0-= FLST 1 i(‘)ci)’rfi?:'(;?i?:irlliitemn
{(IDSW, # 0= F3FL

i 6 @
TG © ©

Compute new
ramp/bias and
ecompensate
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Is
the 2nd
failure a variance
failure (CP12=1)

IDEN

Identification
of second Failure is identified
Failure not identified failure as ramp/con. bias

Failure
identified as Initialization
. normal 1 for compensation
. 2nd failure SFiST of 2nd failupe
being recompensated 9
(IDSWz?iO) 0—F3FL

COMP
Compute new

ramp/bias and
ecompensate

Has
1st failure
been removed

Has
2nd failure
heen removed

Has

2nd failure
bheen removed

Redefine 2nd
failure as
1st failure

Re-initialize for
failure detection and
igolation of 2nd failure
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FL3T

FLSTz

F3FL

CPI

CFI

PRF1

PRF2

F3PR

DATA ITEM DEFINITIONS

(FLST)

(FLST +1)

(CPI + 1)

(CP1)

128

Failed gyro code for the first detected
failure ( A gyro =1, B gyro =2, ...,

F gyro = 6), Used for both ramp [constant
bias and variance failures.

Same as above except for the second

detected failure

Third fail indicator {0=no third fail
detected, 1=third fail detected)

Variance failure indicator for first
failure (1 = first failure is a variance
failure, 0= first failure is not a
variance failure), Failed gyro code
is in FLAST,.

Same as above except for 2nd failure,

Failed gyro code is in FLSTE.

Contains address of selected parity
equation containing first failed gyro.

Used for identification and recompensation
of 1st failed gyro.

same as above except for 2nd failed gyro.

Contains address of the single parity
equation in which 1st and 2nd failed gyro

do not appear., Used for detection of a

third failure,



DATA ITEM DEFINITONS -continued

(Z —+=Z + 11}

129

Table of parity equation residuals
for the nth iteration of STFL, According
to the gyro failure status, the table is

composed as follows:

No Failures -

One failure -

Two failures-

Zia 26, n
equation residuals used to

are the 6 parity

detect a first failure.

Zl, n—»z5, n are the 5 parity
equation residuals used to
detect a 2nd failure, 2'6, n
is the parity equation

residual used for identification
and compensation of the 1st
failed gyro (PRF1 above).

Zl, o is the parity equation
residual used to detect a

3rd failure, ZS, n is the
parity equation residuval

used for identification and
compengation of the 2nd failed
gyro(PRF2 above), ZS, n

is the same as in the cne

failure case.

Three failures- Z and Z are the same

5,n 6, n
as in the two failure case,



ATCPOCOMP TELECOMMUNICATED DATA
PnP-516 ASSEMBLY LISTING

0001
00072
0003
onoy
noogs
oone
neny
nonAa
onoo
nnan
an1
no12
0013
novy
nnY=
0014
0017
on1R
0019
o6nz2n
noz1
npz2
anz2
nnzu
o0zn
Qo2n
naz7
nozn
ng2n
0030
Nt
no32
no313
003
0035
UEIRES
N
ON3R_
nn3a
nouo
noul
oouz?
nooy
o0l
onus
Qou4s
neus
nnun
op4yc
Q050
NDEN
nos?
00583
nosuy
anss
NO%ea
nng7

onnoe
noo01
00002
00003
Q000U
a0005
naNoR
oane?
0oc10
o011
00012
nao12
ng01t
Nt
00016
00017
0N020
onnzi
nag??
onnz3
panzan
nooa~y
QaNn2ze
nanz27
0a030
00031
aN0az
noni3a
0nn3o
anNnNas
nnNnta
Gon37y
finoun
onnyg
ooonz
00043
nnnau
00gous
nonan
nnoou?y
Co0sn
a0a0s51
fpoos2
0onas3
naney
00055
anosa
00087
nonean
nn0s1
N0062
NoNE3
0006
00085
NNN&EH

0 000000
060007

DD oD 0D
[=]
=

ou

Do34y
o0u26

STPL

oo3use -

004139
00350
00432
00352
00434
003sy
nou3e
00356
00440

600005

0 62

00640

100640

0 01

00061

nnoeoo?

35
10
10
1
10
10
10

02
10
01
nu
12
01
02
10
01
-0 o4

1
Do OO0 DOOoODOO0 DO O DD

0102%
nnss6
00577
00632
00673
06703
00747

90005

1024
Qo000
0041
Qo64G
00£51
00056
01024
gooeo

goaoo
onso?

a00201

0 04
102
0 0y

00640
00450
00LLe

fanoug
non2ot

0 02
35
10
10
10
0
02

DO DD

006136
01023
000090
noooo
00000
0oooo
00641

100040

6 01
6 35

00251
00640

000007

-1 01

anus

CKBP

INCH

SODF

SUBR
REL
DAC
DBL
DLD
bsST
bLD
bsT
DLD
DST
DLD
n5T
DLD
DST
oLp
DST
SGL
LDA
SZE
JMP
NBL
LDX
J 5T
JST
JST
JST
JST
JST
SGL
LDA
CALL
Jmp
STR
TRS
l]ﬂp
LDA
CALL
JHMp*
STA=*>
IAB
STA
LDA
STA
CRA
IAB
LD2
1.DX
CALL
CALL
CALL
JHP*
L.DA
STE
JMP
LDY
DBL
JHMP*

STFL

&%

GAPL
Wi
GAPA+2
WE
GLPA+U
W
GAPA+H
WD
GAPA+S
WE
GRPA+ID
WF

FLST
SODF

=0

ABCD
ABCF
ABRTF
ADEF
BCD®
CDEF

=12
STVR
CEEYF
FLST
CPI+1
INC1
=12
DTIS
STFL
pPCPR2

FLST
PRAD, 1
PRF1

PLTH
=2
IDIN
ZEIN
ZBTA
STFL
FLSTH1

DRFL
FLST

FLAD,1
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MYCROCOMP TELECOMMONICATED DATA
.0DP-516 ASSEMBLY LISTING
0 02 00650 PRRX DLD
000201
1000480 -

0058
0059
0060
0061
0062
nne6g3
0064
00RS
0068k
OnR7
(068
0069
0070
0071
0nT?
noT3
0nTy
0075
No7A
noT?
core
na7a
00RO
nna1
o082
0091
oNAae
POAS
noARE
0087
0 QRR
taRa
anan
0091
oeaz
N9z
0094
0095
NosA
aean
1098
0094
n10o0
0101
0102
0103
0104
nt1os
10F
n1a7
0108
0109
110
0111
0112
N1
0114

00067
noa7o
0o07T
00072
00073
00074
00075
00076
opnTT
0e100
00101
ng102
00103
o104
04105
00106
0n107
00110
00111
00112
00113
no11Y
00115
00116
no117
nn12o
no121
no122
00123
0124
anNt2s
00126
an127
00130
00131
nn132
001133
no13y
00135
0N123%
nn137
no1yo
00141
n01e2
00143
noiuy
00145
00146
pniu7
00150
00151
nn152
nni1s3
40184
0015%
00156
00157

o0
-0 10

f TR e = N o N N ]
-
[

-0 01

00114
00446
01023
00000
00106
00102
0000e
0011n
00000
00640
00000
00ao0

0006005

0 02

006Ul

101040

0 01
0 35
¢ 10

00114
01023
00000

neooos

02
LY
01
04
12
10
01
02
10
01
0 04

cuou
041y
-0 04

Do Do O

t

01022
nonNno
o012y
onau
0065R0
200090
00y
01022
onooo
goaon
oooy2
T3

732

00503

000201

0 cu
1 02
0 o4

no641
Qou&a0
oouu7

140040
000207

¢ 02
0 35
0 10

00616
01025
00000

noaon?

0 02
-0 04
-0 ot

0 02

0 Ou

00416
o00u77
00500
gneuo
o0u14

noo00s5

0 02
o 11
0 01

oou1s
onpuy
00160

101060

g a1

0n162

NO1F

DOCH

CK2P

CKB2

CKB3

IAB
52E
JMP
JST*
LDX
CALL
JHP
JHp
CALL
JHMP
CALL
STA
CALL
JHP*
5GL
LDA
SNZ
Jue
LDX
CALL
SGL
1.DA
CALL
JMP
STA
IRS
CALL
JHNP
T.DA
CALL
JMP*
STA
LGR
1GL
STA*
IAB
STA
L.DA
STA
CRA
IaB
LDA
LDX
CALL
DBL
DLD
DST*
DST*
DLD
DST
SGL
LDA
CLS
JHM?
NOP
JHP

CPT

CK2F
PRF1
=2

IDEN
DOCH
NO1F
CHMIN
CK2¥
ZETN
FLST
ZBTA
STFL

IDSW+2

CK2F
=2
coxp

=10
STVR
CEB2
FLST+1
CcCpI
ZRTA
CKB3
=10
DTIS
STFL
ADTH
5

5
PLCD

FLST#+1
PRAD, 1
PR¥2

PLTM
=0
IDIN

DBRO
ETA

ZETA
FLST
FSTHM

FSTM+1
FSTH
#43

*4+3
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MICROCOMP TELECOMMUNICATED DATRA

0115
0116
0117
n114a
06118
0120
0121
0122
01272
N124
0125
0124k
0127
0128
0129
0130
0131
0132
0133
0134
n13s
01136
0137
0118
0139
01460
o141
0142
0141
o1hu
n14%
146
01y
n1uR
n1uQ
0150
0151
0152
nN157
015y
niss
N5k
n157
18R
f150
D160
Q161
0162
0163
nN164
0165
N166
n1e?
01613
N1AN
n171n
a171

SMPL

NOID

DDPf51ﬁ
00160 0 13 00uLtL
00161 0 13 004815
NN162 0 02 01021,
00163 0 07 00415
00164 0 16 Q0415
00165 000201
00166 n4ot 77
001467 0 06 00B14
no170 0 04 00000
00171 1 02 00451
00172 0 04 00850
00173 0 02 00651
0017y 100040
Q0175 -0 01 00000
00176 0 02 00650
an1?7 100040
agn200c -0 01 00000
ONn201 0 02 00u4u2
an2o2 oyl 65
002013 ou0s5 6%
nn204 g 04 00442
00208 101400
anz20a 0 01 00210
o207 140407
00219 o 04 Q00000
0n211 1 02 00460
00212 0 1% 00406
0nz213 0 01 00215
00214 -0 91 00000
00215 0 04 D0BL4s
cN2z2e 0 02 00442
00217 101400
Qo220 0 01 900227
0nz21 =0 02 00502
Q0222 unn24
00223 -0 Q4 00502
no22a -0 02 00501
00225 100407
nnzz2e 0 01 Q02130
00227 =0 02 00501
00230 0 04 fouu2
nnzin 0 02 0664y
nn232 100040
00232 0 01 0c2u41
nn23n npnz2o1
00235 0 02 00442
aQ234 0 3% 01023
00237 ¢ 10 00000
o200 -0 01 00000
nN24u1 0 02 00ua2
o0ru2 000201
ao2an 0D n2 pouy2
onzuy 0 35 01023
002u5 9 10 00000
onzun 140040
no2u’ 2 10 00000
nn2sn0 -0 01 00000

ASSERBLY LISTING

INA
IMA

.LDA

SUB
mPY
IAR
LRS
ADD
STA
LDA
STA
LD
SZE
JMP*
1.DA
szw®
JMP*
LDA
LGL
ARS
STA
SMI
JIMp
TCA
STA
LDA
CAS
JMP
JME=*
STA
LDA
SMI
JMp
LDAh*
CHS
STA*
TDA*
TCA
JMP
LDM*>
STA
LDA
SZF
JHp
TAB
LDA
LDX
CALL
JMp*
LDA
IAB
LDA
LDX
CALL
CRA
CALL
JHP*

FSTHM
FSTM+1
=11
FSTH+1
FSTH+1

1
PSTH

0
FLAD,?
F3PR
CPT+1

STPL
CPI

STFL
ADTM
11
11
ADTHN

x4

¢
PRAD, 1
PRF1
x4
STFL
PRT1
ADTM

SMPL
PCD2

PCP2
IPL2

*4 2
IPL2
ADTHN
IDSH+2

NOID

ADTH
=2

IDIN
STFL
ADTHM

ADTH
=2
IDIN

CHIN
STFL
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MICPOCNMP TELRCOMMONICATED DATA
npP=516 ASSEMBLY

0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
01813
0184
0185
018r
D187
N1AR
0189
0190
0191
n19?
01973
n1ay
n1a%
ntan
n197
0188
ntan
0200
0201
0202
020%
0204
0205
0206
0207
02073
0209
0210
0211
0212
0212
n214
n21s5
021%
0217
n218a
0219
0229
N2
0227
nNz23
nIz4
022%
0226
n227
0728

00251
00252
00253
00254
00255
00256
00257
06260
002861
00262
00263
00264
00265
N0266
noze?
00270
00271
nn272
00273
rn274
00275
nn276
on21?
aoaInG
003at
00302
0n303
np3gn
no0n
n0Gh
0007
on310
0031
on312
00317
N031u
00315
00316
00317
c0320
00321
6ni322
nnazs
nni2a
00325
00326
00327
00330
00311
6n332
N33
NNazy
003356
00336
00337
noi3uc
0341

0 02

00652

101040

0 ot

00372

000007

0 35
0 02

01020
00650

101040

-0 10
0 3%
0 02

oouu?
01022
n0650

000201
101040

-0 10

nnLy6

anooens

0 02

0651

100040

0
0 135

[ R e I -
o
-

™M

00313
01023
nnooo
no30S
an300
oaono
00313

000005
ta008n

0 oa
0 na
o0 m

noeud
nnes2
N0313

noanns

0 032

noeul

101040

0 01
0 135
0 10

00313
01023
00000

noannQas

0 02

00650

100040

01
is
10
0%
01
10
01

OO

002340
41025
noooo
00332
00325
00000
00340

oaanns
140040

0 0u
0 o
0 o1

00652
no601
003ao0

000005

0 02

00642

101040

0 01

00340

0 3% 01025

0 10

00000

nooons

0 02

00640

LISTING

DBFL

CNDF

NMPA

CHF1

TDF2

NMw2

CMF2

DFLX

LDA
ENZ
JNP
DBL
LDX
DLD
SNZ
JST*
LDX
DLD
IAB
SNZ
JST*
SGL
LDR
SZE
Jne
1.DX
CALL
JHMP
JMP
CALL
JHMP
SGL
CR2
ST
STR
Juep
SGY
LbA
SN?
JMp
LDX
CALL
SGL
LDk
SZF
JHP
oY
CALL
JHpP
Jnp
CALL
JNP
5GL
CRRA
SThR
STA
JHP
SGL
LDA
SN7
Jme
LDX
CALL
SGL
LDA

F3FL
TPFL

=8
CPT

PRY¥2

=10

CPI

PRP1
CPI+1

IDF2
=2 ]
TDEN
CMF1
NMF1
CMIN
Th¥2

FLST
F3IFL
IpF2

INSW+2

IDF2
=2
coup

CPY

DFLX

IDEN
CHMF2Z
NMF2
C®IN
DFLX

F3FL
FLST+1
DFILX

DFLX

conp

PLST
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MYCRQCOMD TELECOMMUNICATED DATA
DDP~516 ASSEMBLY LISTING

0229
N230
0231
0232
02313
0234
0235
n21i6
0?17
n238
n239
0240
n2u
n2u?2
0281
o208
n2u5
0206
0247
D248
200
n250
n251
n252
02513
n2s4
D285
02548
Q757
nz2s5g
0259
0260
0261
n2e2
0261
0260
0265
N3IRRK
N2R7
N2RRA
n26a
n2Tn
0271

0272

n273

00342
003471
ao34u
00345
co3uh
00347
00350
00351
00152
00353
nnasy
00355
00354
no3s7
GnN36d
00361
0n362
00363
na3ed
0nes
OD23RA
002R7
00370
003N
nos3i2
Q03713
00374
0n3Ts
c0376
nn3T?
Qo400
Ny
oounz
Qoud3
oouny
gouos
00u0R
Goun’
Qoutn
00411
0nut?
00ou13
0041
0ou15
gou1h
oou7
nouzo
0ou21
onuz22
onuz2l
nou2y
Dou2s
0Ny 26
oQuz?
nnasn
00431
00432

101040

0 01 00350

0 02 00641
100040

-0 01 00G000
0 01 00367
0 02 006W1

© 100040
0 01 0D354
0 D1 00367
0 04 00640
140040
0 o4 00641
0 10 00000
n 10 00000
0 02 00unw?”
0 04 0duue
0 02 00650
0 04 00651
1Wo0u0

3 ot 00650
0 10 06000
0 10 000
-0 01 00000
000007
0 35 01025

-0 10 20450
0 35 01020
0 02 00650
101040

=N 10 o0uy?
¢ 35 01022
6 02 00650
000201
101048

-0 10 004us
000005
002 01023
0 10 00000
0 01 00287
0 12 00652
0 01 00267
an0000
onnona
000000
nonooo
00nNnnn
000000
000000
ooedno
nanNaoo
nacaoon
nanonh
nneaon
0400000
onnonn
0000090

RMF1

out

TPFL

FSTH
DBPO
SNFC

CSFC

SKZ
Jnp
L.DA
S5ZE
JMD*
JNp
LDA
SZE
JHP
JHP
STh
CRA
STA
CALL
CALL
Lba
STh
1.DA
STA
CRM
STA
CALL
CALL
JMDx
DBL
1LDX
J5T*
LDX
DLD
SN7
JET*
LD
DLD
IAB
SNZ
JST*
SGL
LDA
CALL
JMp
IPrS
JHp
DBP

pap

nae

DBP

DRD

DBP

DBRP

DBP

RMF1
FLST+1

STFL
ogT
PLST+1

*42
ogT
FLST

FLST+1
IDNY
CHMY
PRT2
PRF1
CPI
CPI+1

CPI

ZEIN
ZBTA
5TFL

=0
F3pPR
=8
cri

PRE2
=10
CcPrY

PRF1
=2
DTIS
CNDF
F3FL
CNDF
0

0

0
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MICrOCOMP TELRCOMMMNICATED DATA
DDP-516 ASSEMBLY LISTING

0279
0280
nz2a1

naez
H283
0284
0285
0286
0287
0288
0299
0290
n291
n29°
nza-z
n204
naqn
n2a6
naav
n2n4
0299
0109
0301
n3n?
03013
0304
030%
01306
03nT
NNy
n3gn
n3mn
0311
N1
ni1z
0314
0315
03114
0317
0318
0319
nizn
0321
22
n321%
ni2u
N125
N32a
0327
n3an
0321
N3N
n23

NoL33
nou3y
nouls
60436
o047
aonyQ
0oouL
oouy?
006y
oougy
004 U5
NoLia
00u6?
0o0ns0
otns1
nous2
nnusa
nnnsa
nogsn
nousa
oous7
004A7D
a0uR1
Qour2
OpuURl
OELY:
Qnuss
NOUAR
nnya7
aQu70
o047
aouT?
aouT
[
0Ny 75
NOuTh

oQulT
0ns00
00501
00502
IV
0oRan
nos05
nnsnea
nasn’?
nos10
Pns
00512
nos113
008148

200000
¢a0000 .
000000 .
000000
Q00000
000000
000000
300000
060643
041513
066342
Q00000
000000
nonnng
annnog
400504
nonNs13
nNnos22
000531
annsng
noonsn?
poo7u?
NN0T7T36
nen?2s
nno7n
000703
nNNe73
NaN6ER3
0006%3
0nnaAl g
Q00R32
0noe2
ann0610
nnns7y
DNNS6R
nanssSe
a00F UG
nNN&ale
nposs2
000650
000344
0006R42
000622
000000
000000
000000
noanoon
nonQon
5 1025
10 00703
00714
19 00725
10 00736
10 006747
01 NOOR7T
35 01025
10 00643

2D 0000000 ToIoO00a00D o000

Qoo oo oo DO OCo
-
o

WD
WE
WF

ADTH
PTOM
S5TNA
COShA
PRF1
PRF2
F3PR
FI.AD

PRAD

FLST
PLTH
FIFL
CPY

GAPR
InswH

¥TA
ZETA
TPL?2
PCP2
PLCD
AFL

BFL

DBP
DEP
DBP

DEC
DEC
BEC
BEC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DRC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
NAC
DAC
DAC
DAC
DAC
DAC
DAC
EOU
FOU
EQU
BEQN
EQU
Ao
EQH
XAC
Xac
XAC
XAC
¥AC
LDY
JsT
JST
JST
JST
JST
JMp
1L0¥
JST

o
0
0

0
24, 4185 CONVERTS PULSES/2 MIN
0.5257380
0.85065R0
L]

e
LT ]
*¥
APL
BFL
CFT
DFL
EFL
FFI
CDEF
RDEP
RCEP
BCDF
ACDE
ADEF
ACEF
ACDF
ACDE
AREF
ABDF
ARDE
ARCP
ABCE
ABCD
1640
1626
'652
'650
v3igy
'hi2
1622
ETA
ZETR
TPL2
PCP2
PLCD

BCDE
BCDF
BCEF
BDEF
CDEF
PARY

ACDE
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MTCROCOMYP TFLECOMMUNICATED DATA
ASSFMBLY

0332
0333
0334
01335
0324
0337
0324
0339
o340
0341
n3n?
nyut
n3ug
N3Ius
0Iug
0347
Dlun
0349
0350
nIng
0572
0353
n3isn
niss
nIss
0387
nisg
350
13680
N13/1
0163
0367
N
N3RS
0366
03IR7
0368
NIRD
niro
nN3ITH
0372
n373
NI
nire
n37e
n37T7?
nN3ITR
0379
BREN
0381
N3R2
038
O01RU
niasn
0384
0387
N3IRR

nner-516

00515

00516

00517
00520
anazi
nns22
006523
00524
ans2s
0Ns526
008527
005230
00531
nn&532
NnN5133
ons3iu
n0535
n0s36
nn=37
GosL0O
nosuy
nosaz?
Onsu3
gosuy
anhan
NOS4A
onsiL?
Onnso
nssy
nNse2
OQes13
NDs5G
0NeRR
ON55A
00557
005A0
ONRR1
N0562
NOSA3
00564
AL 2]
OOERG
NOS6ET
ons70
ons71
nns72

nosT3

D05TH
00575
0087
00577
ngeON
00AR0
DQAN"
QOF03
00604
00605

MO OO OO OD OO0 CODOIOWNOORNOIRIOIOCOROCPOCODORDOOOORLITOCOR

10
10
10
10
01
35

00653
00663
00673
00747

Q06T

01025
00610
N0621
00632
00673
00736
00067
01025
00566
00577
00632
00663
00725
aco6a7
01025
00556
nost7
00621
60653
00714
00067
D1025
00556
0NSARE
a0610
Oneal
00703
000RY

oaonno

02
06
Ou
02
07
10
01

noyaz
non3n
0Gaz2o0
00u2e
00430
00757
00556

000000

02
07
07
D4u
c2
07
10
01

ooy14
onuza
0Qu36
00420
0043
00u32
No757
On5s66

naonoo

02
6
a4
n2
a7
07

00430
a0440
neg20
aou16
0ou26
00u3z

LISTING

CFL

DFL

EFL

FFL

ABCD

ABCE

ARCF

JST
JST
JST
JST

JIMP

LDX
J5T
JST
JST
JsT
J5T
JMP
LD¥X
JST
JST
JST
JseT
JST
JHMP
LDxY
J ST
JsT
JST
JsT
JST
JMP
DY
JsT
JST
JST
JST
JST
JMD
nDAC
DLD
DAD
DST
nLD
DSH
Js7
JMP*
DAC
DLD
DSB
DSB8
DT
DLD
ISR
JST
JM P
DAC
DLD
DAD
DST
Din
DSB
D5B

ACDF
ACET
ADEF
CDEF
PARX

ABDE
ARDF
ABEF
ADEF
BDEF
PARY

ARCE
ABCF
ABEF
ACEF
BCEF
PARY

BBCD
ABCF
ABDF
ACDF
BCDF
PARYX
ARCD
ABCE
ABDE
ACDE
BCDE
PARX
* %
We
WD
SHFC
Wh
vg
MLSC
ARCD
% %k
DBEO
WA
WP
SNFC
WE
ue
MLSC
ABCE
o e
WR
WF
SNFC
DRPO
WA
WC
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MICROCOMP TELECOMMUNICATED

03ign
03906
0391
03e2
0393
03494
nigs
039A
0397
03488
399
Quno
oun
ouo?
0403
ouoL
ouns
o406
nun7
ou0N8
Qupo
oun
nyg11
o412
ou13
ouln
ny1e
oule
ou17
Q418
DUt
nu2a0
ou21
ou22
nnz23
ouz2t
nuz2s
Qu2k
o427
nu2a
0ou29
QguiIn
0u3
au3?
Gu3z
o433y
IR
Dule
nu37
ny3n
nu3e
ouan
ouy
onuz
Quul
nuuy
ouus

.DNP-516

00606
00607
00610
00611
00612
00613
00614
00615
00614
00617
00620
00621
00622
00623
00624
00625
00626
00627
00630
00631
0032
00633
nO63L
00535
00636
00637
00RUD
00641
00642
00643
ansna
00545
NOFLE
00647
00650
00651
00652
00653
00654
00655
00ESA
00657
00660
00RE
00662
00663
NOAGY
00665
0N666
00467
00670
00671
00672
00673
DO67Y
00675
00676

0
-0

1 1 ]
CoODOoOS 0O ORDODOODQLO0O0OIOORTOOO

=

¥ ¢
DD OO OO TH OO DO oD

ASSEMBLY
10 00757
01 00577
0o0o0Dn

02 00430
06 DOLIE
04 00820
02 00L16
07 00426
07 00434
10 00757
01 00610
0o00ao

Q02 00116
07 00426
07 00440
0u 00420
02 00u30
07 00L34
10 0N757
01 00621
nanooo

02 0046
07 006426
07 nNOu3lg
00420
001136
00440
00757
01 00R32
Qo000

02 00uzé
Q7 00432
a4 Q020
02 00434
07 Q00u36
10 00757
N1 00643
Q00000

Q2 0042s
a7 0043
o4 00420
2 o0u32
Q7 oou4g
10 00757
01 00653
000000

02 00432
07 00u3e
04 00420
02 00u26
07 00uL0
10 00757
01 00663
Q00000

02 00834y
07 00400
ou 00420

DATA
LISTING
JST
JHP*
DAC
DLD
DAD
DST
DLD
DSH
DSE
JsT
JHDP*
DAC
bLD
DSB
DSE
DST
nLDd
DSB
JST
JHD*
DAC
DLD
DSB
DSB
DST
DLD
DAD
JST
JMP*
NAC
DLD
DSA
DST
DLD
DSB
JST
JMP*
DAC
PLD
DSB
DST
DLD
pse
JST
Jmp*
DAC
DLD
DSH
DST
DLD
DSH
JST
JHE*
DAC
DLD
DSE
DsT

ABDE

ABDF

ABEP

ACDE

ACD?

ACEP

ADEF

SNFC

MLSC
ACDE
**
WA
D
SNFC
we
e
MLSC
ACDP
*x
WC
WE
SNFC
¥R
NF
MLSC
ACEP
wx
wn
ar
SNFC
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MICROCOMP TELRCOMMONICATED DATA

LS
oy
oo 8
nuy9
nasn
nus1
oun?
nus?
04s5n
0455
OS5
nus?
NhRa
IR59
8RN
e
Qe
nue?
NuEa
Oues
Qué 6
DAk
NILAR
nNuR"
anIn
ou?1
0y 732
QU7
OuTY
(A
0N 7R
ou7?
Wi
au7a
uen
nues
g
4e13
G P
nonaea
OlaA
nuA7
nygqe
Nnya
onan
nuai
uarn
nLaal
ougk
G4as
nuag
fug"
osan
Qu09
05040
nand
ne02

npp-516 ASSERBLY
00677 0 02 00426
00700 0 07 00436
00701 0 10 00757
00702 -0 01 DORTI
aovre3 0 000000
00704 0 02 00416
00705 0 07 00430
00706 0 07 00434
00707 0 OB Q0U20
00710 0 02 00432
0071 0 06 00436
a2 ¢ 10 00757
007193 -0 01 00703
notTia ¢ 000000
0aT1% 0 N2 Qpulo
an71g 0 06 00432
0on7?17? 0 Qu Nou20
onTn ¢ N2 00416
00721 0 07 00434
00722 0 07 00840
00723 n 10 00757
00724 ~0 01 00714
np72t n 006000
np72r 0 02 00416
an727 0 07 00432
0NT3n 0 07 00ul0
0n731 0 04 00420
nnrR= 0 02 00430
00733 0 07 00036
tn734 0 10 00757
00735 -0 01 00725
nO73€ 4 600000
nn7aT 0 02 acu1g
anTye G 07 00434
an741 ¢ 07 004136
0no7Tu2 0 04 00420
00743 0 02 004130
007Thu 0 07 00440
00748 0 10 00757
noan -0 01 0C7136
ooTu?T 0 960000
ON7ISD 0 02 00436
00751 0 97 00440
anIez 0 04 00420
00757 D 02 00432
nnTRL 67 nou3gy
NO7T5= G 10 00757
NoThe -0 D1 00747
poTs™ 0 ¢000no
00760 0 04 oou22
No7T61 0 16 Q0uus
0076z H 04 cou2u
Na763 G 02 00422
00764 000201
nn7es 0 16 00485
n0766 o401 61
007TR7? 0 06 00424

LYISTING
DLD
Dsh
JST
JN P
DAC
DLD
DSB
nsB
DST
DLD
DAD
JsT
JMpx
NAC
DLD
DAD
osST
DLD
DSB
DSB
JST
JUP*
DAC
DLD
DSH
DSBE
DST
DLD
D58
JST
JRP¥
DAC
DL.D
DS
DSB
DST
DLD
DSB
JsT
dMp*
DAC
DLD
DSE
nsT
DLD
bsB
JsT
JMDPE
DAC
bST
MPY
DST
DLD
TAB
MPY
LRS
DAD

BCDE

BCNDF

RCET

BDET

CDEF

MLSC

WA
WE
MLSC
ADEF
wk
DBPO
WB
WD
SNFC
wC
NE
NM1.SC
BCDE
'T
¥R
We
SKFC
DEPO
wD
Wr
MILSC
BCOT
%
DRPO
WC
WP
SNTC
WR
WE
MLSC
BCEP
%
npeg
¥D
WE
SNFC
®EB
HF
MLSC
BNEFP
%
WE
WF
SNFC
WC
WD
HLSC
CDEF
*k
CSF¥C
TOSA
ZTHp
CSFC

COSA

15
ZTHR
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MTCROCOME TRELRCOMMUNTCATED DRTA

neQX
0504
0505
0506
0507
05048
0509
0510
0511
0512
ns13
nNs14
0515
05146
0517
0518
0519
ns2n
0521
0522
n523
nh2o
0523
0524
nR27

nOP~516

0g770 0 DU 0042y
00771 0 02 00420
00772 0 16 00444
00773 0 06 0O0uU2u
no77Y 0 04 00424
00775 0 02 00420
00776 000201
00777 0 16 00uuy
01000 oun1 61
01001 0 05 D0H2Y
01002 0411 70
01002 0 04 00u2u
01004 0 16 00LYu3
01005 n o4 00420
01006 0 02 opu2u
01007 500201
01010 0 16 00443
01011 o401 81
01012 0 06 00420
n1012 ou11 73
01014 1 0l 00622
01015 0 12 00000
61014 0 12 00000
01017 =0 01 00757
01020 099010
01021 a0N013
01022 nONN12
01023 000002
01024 000014
01025 000000

ASSEMBLY LISTING

DST
DLD
MPY
DAD
DST
DLD
TAB
MPY

LRS

DAD
LLS
DST
MPY
DST
oLD
TAR
MPY
LRS
DAD
LLS
DsT
IRS
IRS
JHDP*
END

7TMP
SNFC
SINA
ZTHP
2Tmp
SNFC

STNA
15

ZTHD
ZTHD
PTON
SNFC
ZTMP
PTOM
SNPC

7,1

MESC

139



PROGRAM NAME:

SOURCE : DTIS

BINARY: BDTIS

ENTRY POINTS {location): DTIS {'6242)
GENERAL DESCRIPTION:

The subroutine performs the detection and isclation of a gyro
constant bias or ramp failure., This is accomplished by computing 2 sets
of parity equation degradation functions, One set is for positive degradation
(ZETA) and one is for negative degradation (ETA), Each parity equation
being computed (6 for 1st failure detection, 5 for 2nd failure detection, 1 for
3 failure detection) has its corresponding ETA and ZETA functions, If a parity
equation has a non-zero ZETA function, then its corresponding ETA function is
zero, Likewise, if a parity equation has a non-zero ETA functional then its
corresponding ZETA function is zero, If a parity is statistically not degraded,
then both ZETA and ETA functions are zero, A failure is detected when

certain of these degradation functions exceed given degradation thresholds.

Isolation of the failed gyro is accomplished by examining the degradation
functions and their respective polarities, Which functions are examined and which
polarities are checked for each possible gyro failure is determined by a
63 entry iscolation table,
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EXIT 1
EXIT 2

no failure detected
failure detected

Is
a 1st or

failure being
detected?

Detection & I[solation
Subroutine

2nd/3rd

| AlADl = NFAl

2nd/3rd

A1AD, _

SFAL

e
1l

note:

EZTM,=ZETA,
i i.n

AZADi =
-AJAD,
i
POLR. = ¢
1
EZTMi =0
ETA. = ZETA, +Z. +RESB
i,n i, m-1 i, n
ZETA. = ZETA., +Z. -RESEB
i, n i, m-1 i,n
BT
Yes
ETA, =0
i, n

141

6 for detection of
ist fail

5 for detection of
2nd fail

1 for detection of
3rd fail



ZETA. 2 Al1AD,
i,n i

Yes

is
a 3rd failure

being detected?

DT2

Yes

ZETA., =0
i.n

EZTM, = ETA,
i i, n

POLR,;
i

a 3rd failure

142

ETA. =
Ai, HAZADi

being detected?




a 3rd failure
being searched

Compare| EZTMIl_J: TMEZ )

by

1

= <
|

TMEZ = I EZTM

PLTM = POLR

m:

Ilz

Il&)

£=4+1

143

SWT1 =1
K=m - XFIS

EXIT 1

Note:

XFIS is a pointer

to appropriate section

of Isolation table
corresponding to
existing failure
status (no failures,
A failed, etc.)

K is a pointer to
one of three groups
of 3 registers in
each section of

the above table.
(K=10,1,2)

m will, therefore,
point to a particular
group of 3 registers
{see data item

list for descriptions
of items in each
group)




No

SIGN (EZT M]_g )
m

= SIGN (POLR; )
.mf

No
Yes

Yes

this isolation
of 1st failure
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|EZTMIG2M|

> |EZTMIG1mI

Yes no

G2 —» failed gyro code

P2 ———» gyro bias polarity
indicator

Z1l ——» pointer to address of
selected parity equation
containing failed gyro

PLTM— polarity of parity
equation ZI1

Z7]2——— combined new polarity
indicator and pointer
to address of new
selected parity equation
containing 1st failed
gyro and not 2nd failed
gyro (2nd failure isolation
only)

]
{ EXIT 2 )
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Is
this isolation

POLR
of 1st fail? 13

£0

m

Yes

Gl failed gyro code

Pl—— = gyro bias polarity
indicator

ZT1————» pointer to address of
selected parity equation
containing failed gyro

PLTM—— polarity of parity
equation ZI1

Z13 ——— combined new polarity
indicator and pointer
to address of new
selected par ity eguation
containing lst failed gyro
and not 2nd failed gyro
(2nd failure isolation
only}
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ZETA

ETA

POLR

EZTM

RESB

NFAI

SFA]

DATA ITEM DEFINITIONS

{ZETA-+ZETA + 11)

(ETA*ETA + 11)

(POLR-+POLR + 11}

(EZTM-EZTM + 11)

{RESB)

{NFAI+NFAI + 5)

(NFAI=SFAI + 4)

147

Table of 6 positive degradation detection
functions,

Table of 6 negative degradation detection

functions.

Table of 6 degradation indicators ( +1 =
positive degradation, -1 = negative
degradation, 0 = no degradation)

Table of 8 Temporary degradation functions
{for a particular iteration, EZTMK =
ZETAK, if Z’.ETAK #0or EZTMK = ETA,
if ETAK #0or EZ2 TM,, = 0if ETAK =
ZETAK = 0)

K

Constant used in the computation of the
degradation detection functions ET A and
ZETA,

BB cos
2

where BB is the specification of gyro

RESE =

performance defining degradation given in

meru

Table of 6 constants defining degradation
detection functions ZETA and ETA, Used
for detection of 1st failure,

Table of 5 constants defining degradation
thresholds for degradation detection
functions ZETA and ETA., Used in detection
of a 2nd or 3rd failure,



DATA ITEM DEFINITIONS (continued)

Note: IL\IFAI.l (SFAIi)

o
P 6.12

BB cos o
2 . . .
where crp = parity equation variance and
i
BB is as above,.

PLTM (PLTM) N Temporary register containing polarity
of principal parity equation residual
with failed gyro (+1 = positive polarity,
-1 = negative polarity).

NFIS (NFIS-NFIS + 62) Table used to isolate failed gyro. It has
7 sections corresponding to the existing
failure gtatus (NFIS = no fails, AFIS = A
fajled BFIS = B failed etc. ). Within
each section are 3 sets of 3 registers each.
Each set corresponds to two possible
failed gyros. The Isolation process first
selects appropriate section and then narrows
failure down to two gyros by selecting a
particular set in that section. Hach set
contains the following items:

NFIS

[n ]2 Jism Bo2Tan ]

1 34 67 91011 1314 16

Eoouoolpsziuoon[ 2|11

1 § 78 8§ 1213

C 0
XFIS (X=A BC ---F)

] ] 2] 3 4 nGz] G2 |
T 34 B7 SN 1314 16

[ 1] e1pr| 0000 271 ]

1 34 678 8 1213 16
Loouooﬂ z12 ] Z13 ]
1 67 112 16
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DATA ITEM DEFINITIONS continued

I1

I2

13

Gl, G2

1G1

1G2

Pl

P2

index to principle degradation function
{(ZETA or ETA) for each set, This
function should exceed threshold first.
Used in choosing particular set within
each section,

index to degradation function (ZETA or
ETA) in each set which should never exceed
threshold, Used only in isolating first
failure,

index to degradation function (ZETA or
ETA) which is checked for its polarity.
Used to decide between the two gyros

in a set,

Switch used with I3 to decide between the
two gyros in a set,

gyro codes of the two gyros corresponding to
the particular set.

Usged to isolate 2nd failure only., Index
to degradation function (ZETA or ETA)
which is used as a final verification if
G1 gyro failure

Same as above except for G2 gyro.

Switch indicating whether G1 gyro's bias
polarity is the same as or opposite the
polarity of degradation function indexed by I.
(0 = same as, 1= oppogite of}

same as above except for G2 gyro,

149



DATA ITEM DEFINITIONS continued

ZI1 index to starting address of parity
equation residual computation corresponding
to degradation function indexed by 11

Z12 used in isolating 2nd failure only. Index
to starting address of parity equation
residual computation which contains 1st
failed gyro and not G2 gyro. If index is
negative, polarity of this new parity
equation residual is opposite that of the
one currently being used in recompensating
1st failed gyro.

Z13 same as above except for G1 gyro,

Most of the above items are used in deciding between the two
gyros in a set,
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MTCROCOMP? TELECOMMUNICATED DATA
DDP~-516 ASSEMBLY LISTING

0001
nooz
0003
anoy
0005
0006
0007
onoa
anoe
o010
o011
0012
0013
001
001%
o016
o017
0018
L
0n2g
noz
onn
nozi
nozn
0025
NOze
anz?
nn2s
noze
0030
0031
oniz
0033
NC3u
N0ls
Ne3k
noz7
0C3n
0039
noLo
onu1
onuz
0063
0ngy
o0LS
00U4A
agouT
onuag
0N4sn
Q0RN
0nn0st
Ons2
0053
nNoGu
0055
0058
0ns

00coo
00001
0oon2
00003
00004
00005
00006
00007
ono10
00011
09012
00011
con14
00015
00014
o007
00029
Gno21
non22
noazl
00024
ono25
60026
00027
noo3n
0onin
oon32
onga3s
00034
0003%
nnnie
(0037
anouod
00nu1
g0042
Hoou3
000ny
nooun
Onouea
ooou?7
onoso
noast
00052
00053
a0an5sh
nposs
00056
00057
00060
00061
00062
000673

0 000000

0 04 00551
0 02 00640
101040

OO0 O

00007
n6546
00010
00547
00550
00667

140040
000201

-0 02 00550
ono1 70
000007

Dk D D ok ek a D = D s DD DO D

ou
02
07
o4
02
04
ou
02
06
ne
ou
02
07
06
ou

0osu2
noule
nosn2
00544
00436
00440
00504
00622
00540
00usy
oou4sy
00622
00540
oouTo
o0u70

oou00

01
02
oo
02
ou
a7

00056
oguils
0045y
o040
00500
00542

130400
0 01 00174
0 02 00640
000201
100040

01
02
o4
01

gou06
pos20
00840
00114

> 00usy

00u36
00111
00063
0Qo66

DTIS

DTLP

STP2

SUBR
SOBR
SUBR
SUBR
REL
DAC
5TA
LDA
SNZ
JMP
LDA
JMP
LDA
STA
LDX
CRA
IAB
LDA®
LRS
DBL
DST
LD
DSn
nsT
DLD
nsT
DST
DLD
DAD
DAD
DST
DLD
nsn
DAD
psT
SPL
JMp
nLp
DsT
DLD
DST
DSH
SPL
JMP
DLD
IAB
SZE
JMP
DLD
DST
JMP
hLD
CAS
JEp
JMp
JMP
IMB

ZEIN
DTIS
ETA

ZETA

L1
DSIN

- FLST

*4 2
SFAD
k42
KFAD
A1AD

A1RD

a1TH
DEPO
BITH
A2TH
DEPO
POLIR, 1
EZTH,1
Z,1
RESEB
ETA,1
ETA,?
7,1
RESB
ZETA,1
ZETA, 1

STP2
DBPO
ETA, 1
ZETA,1
EZTM, 1
A1TH

5707
FLST

FLRT
PLS1
POLR,1
STP1Y
ETA,1
pBPQ
STP3
L2 v
SP2A
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MTCROCOMP TELRCOMMONICATED DATA
NpP-516 ASSEMBLY LISTING
100040

0058
D059
0060
anARI
one2
0063
006U
0065
0066
00RT
[LRH T
0069
0070
0omMm
ne72
0o73
0074
0075
No7h
0077
N078
0079
0eoRo
0081
nga2
nes3
0084
oors
D08k
nns7y
¢oRg
IS AL
00en
noet
o092
0093l
onou
aeas
#6096
0097
nean
¢na9
0100
G101
0102
0103
0104
010=
010n
G107
G109
0109
n11¢
0191
0112
0113
0114

00064
00065
00066
00067
000790
00071
00072
00073
goo7Te
00075
00076
o007
00100
00101
00102
00103
0n104
06105
00106
00107
00110
00111
no112
00113
00114
0ot1s
60116
c0117
ao12n
noi127
00122
001232
0o124
nn12s
No126
00127
noi3o
oe13n
00132
00133
00130
no135
0N136
no137t
00140
00141
00142
00143
co14n
0014n
nene6
00147
no1sn
00151
00152
00153
00158

0 01

OO -t k- S
-—
b

o011
00436

oos7C

0045y
00504

SP2A

00564

00436
00114
00077
00102

000201
100040

0 01
6 02

0011l
Q0640

000201
100040

01
D2
0u

noue6
00522
oouun
00110
00836
00470
oouse

ena a5

12
2
06
0y
07

DD OO T DD DD
o~
=

00550
aoo00
00666
ono0oo
N0551

100040

G 01
0 n2
0 07

00012
060551
00666

101040

-0 01
02

Do Q- DO
=
J

ou

00000
00665
00551
a0eun
00552
oouy
oouz22
00561

141206

0 04

ocu1s

1413206

004
002

oou1e
00421

100040

001
0 04
-0 02
onoa
o Q7
0815
0 o8
1 02

00215
oQuz20
00561
61

eCebY
N

ncooo
oo4u0

5p28

STP3

STPY

SZE
JHP
DLD
DST

-DLD

DST
DSB
CAS
Jnp
JNp
JHP
IAB
SZB
Jnp
DLD
IAB
SZE
Jmp
DLD
DST
JHup
DLD
DST
DS5T
5GL
IRS
LDA
ADD
STA
5UB
SZE
JHP
LDA
SUE
SN7
JMp*
LDA
STR
LDX
LDA
STA
ADD
S5TA
AOA
STA
AOR
STR
.DA
SZE
JMP
STR
LDA#*
IGR
SUB
ALS
STA
LDA

STP3
DBPO
ZETA, 1
ETA,1
EZTH, 1
A2TN
DBPO
STP1
%42
SP2P

sSTP1
PLST

FLRT
MNST
POLR, 1
ST
DBPO
ZETA ,1
ETM, 1

ATAD
0

=2

0
DSIN

DTLP
DSIN
=2

DTIS
==1
DSTH
FLST
ISTRH, 1
TBTH
SHT2
TBAD

TRPY

TAP2
SWTH

PRTG
TMEZ
TBAD
13

=1

1

O
POLR,
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MICROCOMP TELECOMMUNICATED NATA
DDP-516 ASSEMBLY LISTING
101040

0115
0116
0117
0118
0119
M20
121
0122
0123
012t
n12%
0126
0127
0128
0129
0130
01131
0132
0133
0134
0135
0136
0137
n13¢
0139
0140
0141
0142
0143
0104
0165
0144
0147
n1ua
n14a
0150
0151
0152
16
0154
0155
015¢
0157
0158
0159
0160
0161
0162
n163
0160
D16°c
0166
0167
n168
n169
0170
0171

00155
00156
00157
00160
00161
00162
00163
00168
00165
00166
00167
00170
00171
00172
00173
00174
00175
00176
00177
n0200
00201
00202
00203
00204
00705
00206
00207
00210
00211
00212
00213
00214
0n215
00216
00217
00220
00221
00222
00223
on224
60225
00226
00227
00230
00231
00232
00233
00234
00235
0023¢
00237
00240
00241
00242
00243
00264
00245

0o 0
1 02

00173
00504

100400
180407

11
01
o1
01

SOOIV QO

02
ne
02
on
02
06
ou
12
01
D2

04

00420
00166
00000
00177
00420
ocuuo0
00636
00561
nou1y
00561
006613
noset
00551
00147
00420

10100

-0 01
002
0 on

00000
fouy

00561

141206

0 04

gous

141206

oo
N2
07
oy
12
-0 02

Do oo 2

00416
00561
00817
00122
00421
00561

000207

0410

7%

140040

Q410

1%

101040

o 01
0 07
0415
0 D4
1 02

00232
00664
17

a0000
ooun0

100040

o0
0810
o o7
o#15
0 ou

00407
15
ano664
17
00000

000201

¢ ou

00562

000201

1 02

00504

101040

0 01
o 02
1 0%

00254
00636
oos504

NTRG

PRTG

NZICK

SNZ '
Jnp
LDA
SPL
TCA
CAS
JNP
Jnps
Jamp
STA
LDA
STA
LDA
STA
1DRA
ADD
STA
IRS
Jmp
LDA
SNZ
Jups
LDA
STA
AOR
TR
AOA
STA
LDA
SUB
STA
IRS
LDA*
TAB
1LL
CRA
LLL
SNT
Jme
SUB
ALS
STA
LDA
SZE
amre
LLL
SUB
ALS
STA
IAB
STA
IARB
1LDA
SNZ
Jmnp
LDA
ERA

NTRG
EZTH, 1

TMEZ
*+3
DTIS
NTRG
TMET
POLR,1
PLTH
TBAD
ADTSH
TBAD
=3
TBAD
DSIN
ISLE
TMEZ

DTIS
ADTB
TBAD

TAP

TAP2
TBAD
TBTH
SHT2
SHT
TBAD

SWTM
EZTH, 1
I5X2

PLTHN
rZTH,
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¥ICROCOMP TELECOMMUKICATED DATA
DDP-516 ASSEMBLY LISTING

0172
0173
n17a
017s
017¢
0177
0178
0179
n180
o121
n182
0183
nigy
0185
018+
0187
018A8
n189
0130
0191
0192
n1ia2
0194
0195
0196
0197
0198
1199
n2o0o
n2o1
n2o2
0203
06204
0205
0206
0207
0208
42009
0210
0211
0212
0213
0218
0215
0216
0217
0218
0219
0220
0221
0222
02213
0224
0225
D226
0227
0228

002u4%
00247
00250
00251
00252
00253
00254
0025%
00256
00257
00260
00261
00262
00263
00264
00265
002R6
00267
00270
00271
00272
no273
00274
002715
00276
00277
an3o0
60301
00302
00203
00304
00305
00130%
00307
00310
D031
00312
00313
ULERY
001315
001316
00317
00320
00321
00322
00323
00324
00325
00326
00327
00330
00331
00332
00333
00334
00335
00336

0 05 00562
101400
0 01 00328
1 02 00540
100040
0 01 00807
0410 77
0 02 00640
101040
0 01 00307
140040
0410 75
0 07 00664
0415 77
0 04 00000
1 02 00440
101040
-0 01 00000
1 02 00504
100400
140407
0 0% 00420
-0 02 00415
ouon 63
0 07 00664
0415 77
0 08 00000
1 02 00504
100400
140407
0 11 00420
-0 01 00000
0 01 00305
100040
o410 75
000201
-0 02 00415
0404 77
141044
0814 71
0 04 00423
-0 02 00416
0408 73
0 05 00423
0 04 00423
0 01 00402
0410 74
0 02 00640
100080
0 01 00334
1 02 004480
101040
-0 01 00000
0 01 00366

-0 02 00815 DX1a

00020Y
1Ho0u0

I5%2

TIX2h

1503

IsX1

ERA  SWTH
SMT

JAP  ISY?
LDA - POLR,1
SZE

JEP IS0
LLL 1

LDA  PLST
SKZ

JHP  IX2A
CRA

LIl 3

SUB =1

ALS %

STA O

LDA  POILR,1
SNHZ

JNP* DTIS

LDA  EZTH,
SPL

TCA

STA  TAEZ
LDA* TAP1
LGR 13
SUB =
ALS 1
STA 0
LDA  EZTHN,?
SPL

TCA

CaS TMEZ
JNP* DTIS
anp  *-1
CRA

LLL 3
IAB

LDA* TAP1
LerR 1
CAR

6L 7
STA  PGTH
LDA* TAP2
LGR S
ERAL  PGTH
STA  PGTN
JEP  ISOT
LLL 4
LDA  PLST
SZE :
JEP  DX1A
LDA  POLR, 1
SNZ

JHPs DTIS
LTI $ ¢ T
LDA* TAPY
IAB

CRA
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MICROCOMP TELECOMBUNTCATED DATA
PDPP~-516 ASSEMBLY LISTING

0229
0230
02311
02372
0233
023u
0235
0236
0237
0238
0239
0z2u0
0241
0242
02u3
oz2ny
n245
0246k
az2u7
02u8
0249
n2s0
0251
n2s52
02532
025U
D255
025k
0257
n2sn
0259
0260
0261
02672
N2hR3
n264
0265
0266
0267
0268
0269
0270
0271
0272
02713
n27u
n27s
n?7h
0277
0274
0279
n280
0241
0282
02813
o280
0285

00337
00340
00341
00342
0o03u3
o034y
00385
00346
00347
00350
00351
00352
00353
00354
00355
00356
00357
00RO
00361
00362
00363
on3cy
fnl6es
00366
0n3e7
Q0270
00371
00372
0naT3
naI7n
00375
00376
on3Te
noano
6ouo
noun?
00803
nouoL
00ud5
eouoh
00407
aoa1n
oon11
onui2
onu13
0nNG 1Yy
nnus
nat1nh
00417
nou20
00421
00422
nou23
a0424
00425
00u26
00427

oR10 75
0 07 0066u
o415 77
0 04 00000
1 02 00440
101040
-0 01 00000
1 02 00504
100800 .
140407
0 04 00420
-0 02 00561
ou1h 66
ou04 43
0 07 00664
o415 717
0 on 00000
1 02 00504
1004090
140407
0 11 00420
-0 01 00000
0 01 00364
140040
o810 75
0002061
-0 02 00415
141044
nEL 71
0 04 00423
-0 02 00U1E
cau 7%
141050
ouou 75
0 01 00321
-0 02 0O41S
ou1t 70
040l 70
0 04 00000
0 12 00000
140040
0w 00421
% Qou22
02 oou23
01 00000
000600
Q00000
020000
aaoeoan
000000
000000
000000
000000
0 000000
a00no7
0 35 00662
0 02 00436

[ o Wew o o B o Jlon o

XA

ISOT

FLRT
Is01

ADTH
TAP1
TAPZ
TBTH
THEZ
SWT1
SHT2
BGTH
ZEIN

LLL
S8
ALS
STA
LDA
SNZ.
Jup*
LDA
SPL
TCh
STA
LDA*
LGL
LGR
SUB
ALS
STA
LDA
SPL
TCA
cAs
Jups
JNp
CRA
LLL
IAB
LDA*
CAR
LGL
STA
LDA*
L6L
CaL
LGR
Jup
LDA*
LGL
LGR
STA
IRS
CRA
STA
STA
LDA
Jup*
DAC
NAC
DAC
DAC
DEC
DEC
DEC
DEC
DAC
DBI
LDX
DLD

TMEZ
pTIS
*-1

TAP1

PGTHM
TAP2
3

I5013
TAEY

DTIS

S¥TY
SHT2
PG TH
DTIS

=24
DBPO
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MTCRQCOMP TELECOMMUNICATED DATA

0286
0287
N2AR
g2a0
n2an
N2961
nz2az

0293

0294

(225

N29f

0297

nDP-51f ASSEMRBLY
00n30 1 06 00504
00431 0 12 00000
one32 0 12 00000
00u3l 0 01 00430
00y noones
0ne3s -0 01 00424
oou3s n0oono
00L37 000000
adug0 nooaaon
00uu annnoon
aoan?2 000000
0nau3 000000
oouyy 000000
00aus nooo00
nNuuR noonnon
onuu? nanonno
anass naoney
nnusy 000000
onus2 000000
nouas3 000000
oousy 000000
00455 000000
0Qus56 000000
oous? 000000
nnuen ¢oonoo
noun 000000
nou62 nnooon
ONuAR3 ooonoo
noasy coon0o
nnYRS 0c0onoo
NN &E 000000
noue? 000600
naLTNn naoaoo
0nu7n nonooo
onu2 000000
oneT3 aonoo0o
aou7y 000000
onaTs nonnono
0oul6 400000
nou7? 000000
00500 0oeano0
00501 noooao
onson? 000000
00503 000000
noS04 000500
005085 a0n000
0050k 000000
nosat nnajoo
00K10 0N0000
0ns11 000000
00512 g00000
00513 000000
00514 000000
n0s1% 000000
nas516 400000
60517 000000
00520 900001

LISTING

ZRZE DT
IRS
IRS
JHP
SGL
JMD*

DBPO DBP

POLR BS2

EThA BS2Z

ZETA BSZ

EZTM BST

PLS1 OCT

RTRA+24,1
0

"0

ZRZE

TEIN
0

12

12

12

12

1,0
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MICROCOMP TELECOMNUNICATED DATA
DpP-516 ASSEMBLY LISTING
00521 000000 ‘
0298 00522 17177177 MRST OCT 177777,0

00523 000000
N299 * THE FOLLOWING CONSTANTS ARE THE PARITY EQUATION
0300 * THRESHOLDS POR BB EQUAL TO 4 MERU
0301 00524 013327 WFA1 DEC 22.84187
0302 00525 066020 DEC 12.064B7
0303 00526 013327 " DEC . 22.841R87
n3on GoL27 006362 DEC 12.446B7
3305 00530 003611 DEC 7.53687
0306 00531 013327 DEC 22.847187
0307 00532 013327 S5FA1 DEC 22.8u41B7
N3ps 005313 013327 DEC 22.84187
0309 00534 nt3327 . DEC 22.84187
0310 00535 013327 DEC 22.B41B7
0311 00534 013327 DEC 22.84187
0312 00540 noooo01 RESE DBP 1.701308BR15 ACTOALLY RESB/2
nosa 0454704 ‘
3313 % FND OF CONSTANTS
0318 00542 anonan A1TM DBP 0
0n547 naonong
0315 00544 a0ooonn . A2TM DBP 0

00545 n000Nnn
01314 00546 0 000532 SFAD DAC SFA1
0317 0asSL7 0 000520 NFAD DAC NFA1
0319 00550 0 no0oNo A1AD DAC  *%

03119 N0SS1 aonnoo NSIN DEC 0
1320 00552 o 00053 ISTB DAC  NFIS
0321 005513 0 000574 DAC  AFIS
N322 00558 o 000605 DAC  BFIS
nN123 0DS55 D 0N0616 DAC  CFIS
03249 00556 0 000627 DAC  DFIS
n13125 00557 0 000640 DAC  EIFIS
0326 ONRED 0 0D00651 DAC  FFIS
0327 00561 0 000000 TBAD DAC %
01728 NOSED 0on0e0o SWTM DEC O
n3209 N00636 . PLTM EDU 6136
03110 000649 PLST FOU 'El0
HERR 000622 7 EQU 1622
N3317 00563 015021 NFIS OCT 35021, 1016, 0

00564 001016
00565 nooonod

D233 00566 146543 0cT 146543,1000,0
00567 001000
00570 000000

0334 00RT1 0613265 oCcT . 63265, 11,0
0Ns72 060011
005713 000000

0325 N0STY 020435 AFIS OCT 20435,126004,705
00s7% 126004
00574 040705

0337 DORTT 100326 oct 100326, 65001, 705
0o600 065001
00,01 000705

0337 00R02 120724 ocT 120724 ,27000,305
00r03 N27000
I 000305
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MTCRNCOMD TFLECOMMINTICATED DATA
nne-5%6 ASSEMBLY LISTING

n13g

0339

n3un

0341

03uz

niud

f3ny

n3u5

Nu A

nin’z

nie8

nIng

03IRN

0351

01382

n3s"

NoaNS
00ROA
00AR0D7
00R10
ana11
00R12
nNNA11
nar1u
00R15
0DNRIRA
noaR17?
00&20
NoF21
NDORZ2
OnR723
00620
N0AR2N
N0F2E
nNeAZ7
O0F 30
noaF 31
0neE 37
0NAI2
00A34
NNE3S
NDORTA
nna3v
O0ARD
00ANA
CIFRU2
AR
rORUY
NNEYS
0NFNA
ANELT
NNESG
ONES1
OnrR%2
00RS%1
08504
nNnASS
O0RSA
nosRs7?
N0RAD
nNNaRA1
NNARED
NNe6
OnNaet
ONOFRS
NOAEE
NNAERT

020545
131010
001323
060226
103006
001176
120614
067000
NN1166
020624
103417
001200
N60256
112011
0n0224
121022
076401
anonny
020723
125015
£O0S40
100136
063006
0ans40
129435
25002
000=N0
021032
043016
001544
160256
ag7on7
000273
0E0LSY
n25n12
000473
0121022
ND6301A
no1875
100255
071010
001451
080653
025615
000471
177750
000003
000001
177775
000002
000000

BFIS

CFIS

EFTH

FFIS

oCT

OCT

acT

acT

ocCT

OCcT

ocT

OcT

ncT

ocT

oc?

ocT

acT

OCT

20545,131010,1323

60226, 102006, 1176

120614 ,47000,1166

20624,103413,1200

60256,112011,228

121922, 74401, 4
20723,125015,540
100336,83006, 540
120435,25002,500
21032, 43016, 1544
100256,47007,733
60454, 25012,873
21022,63016,1475
100255, 71010, 1451

40653,25015,4M
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PROGRAM NAME

SOURCE: IDEN

BINARY: BIDEN

ENTRY POINTS (location): IDEN {('7132)
GENERAL DESCRIPTION:

This subroutine performs two functions; After a failed gyro
has been detected and isolated, IDEN will verify the failure to be a true
failure or, if otherwise, will recertify the gyro as normal, If a true failure,

IDEN will further classify the failure as either & constant bias or a ramp,

In addition, after each computation of the bias compensation for
the failed gyro, IDEN will perform the verification test above to ensure that
the gyro has been properly compensated., After the gyro has been verified ag
normal, it is put back on-line by the controlling program IDEN,
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Failure Identification and
Re-certification
Subroutine

1s this

failure Note:

1 for 1st failure

heing recertified? m =
(IDSWH%E 0) 2 for 2nd failure
Y - {IDII for 1st failure
ST]'_Dnrl = IDI2 for 2nd failure
STID_ -1 | = {5 for 2nd failure
6 for 1lst failure

EXIT 1 = no identification
or recertification

recertified as normal

I

EXIT 2
EXIT 3

1

SEPS =Z,
m,p “i,n

No p = ptl

identified as a ramp or con, bias EXIT 1

»

Dt = (SEPS
m

»

ST, 0= 5T p-1 +(SEPS p-1 P 2 ) /y p(p+1)

SEPS =
m, p SEPSH1

- p-IDPL__ - DS2P) -
p P m 52P) IDPLm

:p_]- +Zi,n

degraded

STRP
Yes /Compute ramp

for after /
recertification

this a ramp
being recertified
(IDSWm= -1)?

p=ptl

L
(EXIT1 )
EZIT 2
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this failure

heing recompensated
(IDSWm #0)

No

Yes

re-initialize
identification
for recertification

D

(STm,

e}

+

p - IDPLm - DS2) (-IDPLm)

No

No
p = ptl
EXIT 1

161

Yes

Yes

-1-=IDSW

- m EXIT 3
ram [ XIS )

+1 - IDSW

| m

(con. bias)




MICPoCNMP TEILTCOMMINMICATED DATA
nPP-51f ASSEMBLY LISTING

0001
0002
00072
noou
0005
0006
0007
oong
0000
0n10
nn11
0012
nn13
pOtL
onts
0014
0017
001
no1o
nnzo
0021
0022
0021
0024
0025
0026
0077
no28
pnza
0n3n
0031
0032
0022
003U
nop3s
003«
N7
0038
noza
noun
nou1
0nu?
CNG 3
00Ls
0nys
0086
0nu?
nous
0049
0050
0051
0057
0053
0054
EL
0056
0057

ononn
nonnt
60002
00002
Nan0y
nnpos
nndoe
00007
ann1n
0011
onp12
nont?
neoTu
anos
conts
non1?
nopzo
nnnzga
one22
oonz23
ann2y
neoop2s
nnnze
on02?
ono3n
and3n
anniz
0nn3s
onolu
onn3s
00034
no0o3”
onoun
00041
nooy2
0nou3
nonuy
onous
ocnnye
onou7
oons0
00051
nons2
000513
00054
00055
00056
00057
0060
00061
0nge2
00063

0 ooeont
non0nT

1 02 H0642
1010un

N 0% 00013
1 02 an270
101040

3]
0
1

N1
n?
0u

-0 M

t

D ket DT D DD D D D o D

1

02

nge1z
nnzag
0270
conono
20250

190040

a1
02
o4
02
0Ot
01

0023
noe3z
nn2sy
nNz2a6
002%0
eonon

21400

0
02
1
06
0y
0OFR
16
10
04
02
16
04
02

nneg27
an27n
ol
o274
00280
00274y
00250
00000
nozie
fRE32
on250
00240
A0612

000201

1
0
0
0
n
1
0
f

16
401
06
811
ou
0z
07
17

00250
61

00240
10

ng240
00254
00240
nn2ie

000201
140040
noeo2

0
1

[ U N S

801
06
ou
02
06
ou
02

70

00260
nN0260
no25u
006132
00254
00250

InEN

IoTS

TomH

SURR
SUBRR
SUBR
SUBR
REL
nAC
DBL
DLD
SNZ
JMP
DLD
SNZ
JMP
DSB
DST
JMD*
DLD
SZR
Jmnp
DLD
nstT
DLD
DST
JHP*
SMT
Jrp
DLD
Jep
DAT
DST
DAD
MPY
CALL
neT
nLD
MEY
nsT
DLD
TAR
MPY
LRS
DAD
LLS
DST
DLD
DSRH
DIV
TAR
CRA
IAB
LRS
nAD
DST
DLD
DAD
DST
DLD

IDEN
IDIN
IDMV
IpI2

%
IDSW,1

1075
STID, 1

IDTS
DRP1
STTD,
INEN
ID1, 1

IDTO
748,1
SFPS,
DBM1
DT, 1
IDEN

x4 3

D1BS8
x4

N1RA
m’mr,1
D188
IDT,1
DSOR
ATMD
Z+8,7
IpT,?
BTMD
Z+8,1

IDT,t
15
RTMP

BTMD
SEPS5,1
BTHE
ATHMP

5T,
ST,
SEPS,1
Z+8,1
SEPS,1
IbY, 1

1g2



MICROCOMP TELECOMMUNICATED DATA
PDP-516 ASSEMBLY LISTING

0058
0059
0060
0061
0062
0063
Q064
0065
0066
0067
0068
0069
0070
com
0072
0o
0074
cors
0076
nnTv
nora
0079
rCRO
0081
noaz2
0oe3
o0BY
008%
0086
noss
nngs
NORY
an9o
0081
co9z
non9l
noay
007%
NNk
0097
no98
099
0100
0101
0102
0103
0104
0105
0106
0107
0108
g109@
0110
0111
0112
0113
011a

00064
00065
00066
00087
00070
00071
00072
00073
00074
00075
ono7e
0Go77
00100
00101
00102
00103
00104
0010%
0010F
00107
0o110
00111
60112
00113
00114
0n115
00116
00117
o020
00121
60122
on122
00124
00125
ND12¢
00127
00130
0n13n
nniiz
00133
D013
on13=
00136
on137
00140
oot
00142
00143
LR
00145
00146
on147
00150
00151
00152
00153
00154

¢ 16 00311

ouQl 76

0 04 00236
1 02 30264
101400

01 00076
g2 00242
07 00254
07 00236
01.00100
02 00254
a7 00236
04 00236
07 0G304

g1400

D1 00116
02 002138
07 00306
11 00242
01 00165
01 00112
01 00166
000201
100040

0 01 00165

0 01 NG166
102 00642
101040

0 01 00125

000005
1460040

0 10 00000
0 01 00165
1 02 00250
0 16 003170

0401 76

0 04 00236
1 02 00264
100400

0 a1 00140

0 02 00242
1 07 00260
0 07 00236

0 01 00742
1 02 00260

0 N7 002136
n o4 0023

0 07 00300
101400

0 01 00161

0

0

0

0

0

0

0

o000 OO aloadR

02 00236
47 00302
11 00242
01 00165
01 00154
01 00157
00201

InT™M

IDT2

DEGR

DREGA

IpT3

IDTY

mPY
LRS
DsT
DLD
SHI
JHP
DLD
DSB8
DSE
JNP
DLD
D5SB
DST
BSB
SHMI
JMP
DLD
DSB
cas
JMP
JMP
JMP
TAB
SZE
JMP
JMP
DLD
SNZ
JMP
SGL
CEHA
CALL
JHP
DL
MPY
LRS
D ST
DLD
SPL
JHKP
DLD
DSB
DSB
JHP
DLD
DSp
D ST
DSB
SMI
JMP
DIJD
DSB
CAS
JHP
JupP
JHKP
IAB

DS2P
2

ATHP
IDPL, 1

IDT1
DBPO

. SEPS,1

ATHP
IDT2
SEPS,1
ATNP
ATHP
URP

DEGR
ATHP
LB? .
DEPO
ouT1
*42

0T 2A

0onTI
0724
TDSW,1

DEGA

TDIN
ouTI
1pT, 1
DS2

2

ATHP
IDPL, 1

IDT3
DBPY
sT, 1
ATMP
IDT4
ST, 1
ATHP
ATHMP
DB

RPES
ATHE
LB

DBPO
oUTA
*4 27
CHBS
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“TCROCOMP TELFCOMMINTICATEDR DATA
DDP=516 ASSEMRLY ITSTING
10n0ud

0115
n11e
0117
nt14
0119
0120
n1:21
0122
01271
n124
0125
0126
n1z27
n12a
nt2a
0132
N1
0137
6131
n1Y
013k
n124
n137
n174
170
0140
n141
n142
AN
nrun
n1ur
Nuek
n1a7
n1ug
DR
a1en
n1s
n152
n152
154
N18K
156
n1s7
G16%
a1nn
0160
0161
PIR2
01613
N6

N1k &

N1FA

N1

00185
00156
nni1s?
Q0160
0161
00162
no1e3
001614
00165
on166
00167
170
00171
nNo172
nnt173
nn17u
fn175
00176
0177
no20n
nnzon
on2o?
00203
0nzos
00?05
0nN20r
no2e7
0N21n
aazt
np212
00213
an214
onzan
Na216
nnz13
anz2n
00221
noz22
anz23
naz24
NQ22%
on22f¢
npzz7
0023n
N
nnz23z2
Nn23?
0nziu
00235
0n23n
nnz23v
on24n
00241
na2u2
onzu
no2un
nazu5

0 ¢1
0 02

nn165
nozoau

100000

o 02
1 04
0 12
D12
-0 01
102

Ne246
a0642
00000
oooeo
go0oo0
006u2

101400

0 0
0 10
0 01

001RU
agnaon
00164

0 0N000n
000007

22
Ly
02
o4
02
ot
02
oy
02
434]
n2
ou

DO DD oo Do D

00250
noz2s2
nozan
002R/2
00254
00256
a0z64
nN266
onAL2
noasbl
a0270
0n272

aonn0s

-0 M

nn172

0 000000
101040

0 01
1 04

nnaz2s
00264

non2nt
100040

001

0n225

oonna?

n 0z
1 04

0202
0n6Hu2

000007

n 02
nu
ny
nn
o2
1 0u

o T gy

0n242
0250
00254
AN260
0n274
0n270

ANnnas

-0 01

0nz13

nanann
nOaano
nooneo
o00nnno
aohano
040000
nenaon
NGLOGo

CNRS

ROBS

ouT2
OITA
0T22

ITmMy

IDIN

InIL

RTMP
DRPYQ

DBP1

SZE
Jup
nLD
SEP
DLD
nsT
IRrs
IRS
JNP*
NLD
SMY
Jnp
CALL
JMP
DAC
NBL
DPLD
nstT
LD
DST
DLD
nsST
PL®
nsT
LD
ST
DLD
DST
SGL
JMP*
DAC
SN7
JNP
STA
TAB
SZF
JMP
DRL
DLD
psT
DBL
nLD
DST
hsT
D3T
nLD
DST
SGL
JMPE
DBP

DBPF

DBP

ocT

ouT
DRP1

DR®1
InsW,1
IDEN
IDEN
IDEN
IDSW,1

QUT2
STRP

ouT2
* %

InT
IDY+2
ST
ST+?2
SEPS
SEPS+2
IDPL
IDPL+2
IDpsH
IDSWH+?2
STID
STID+2

IDMY
o

IDIA
InPL,1

IDIA

NBPO
TDSW,1

DBPO
IDI, 1
SEPS 1
ST, 1
INBT
STID,

IDIN
0
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MICRCCONP TELRCOMMUNICATED DATA
.DDP-516 ASSEMBLY LISTING

0168

0169

0170

01N

0172
0172

017U

0175
0176

0177
n17a
0179
1180
0181

0182
N18a3
n1aL

n1as
0186
n187
0148
N1RQ
0190

00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00262
00263
00264
00265
00266
00267
00270
00271
00272
on273
00274
an27s
N0276
00277

00300
00301
003202
60303
00304
00308
00308
63307
00310
003N

177777
000000

000000 .

000000
006000
000000
000000
000000
006000
000000
000000
005000
000000
000000
000000
000000
000000
000000
nonnon
000000
000000
500000
000200
000000
000012
000000

aoo00s
000100
L
000000
000nnG
anon0o0
1771774
0aoano
0nT217
007217

000642
0006822

DENY

DI

SEPS

ST

IDPL

IPL2

STID

oCT

BS5Z

BSZ

BSZ

BSZ

Bs?

BSZ

DBP

177717,0

4

1BRE

10BR1S

THE FOLLOWING CONSTANTS ARE FOR
DELTA EQUAL TO 2,

*
E
* STIGMA
*
i

P

3] DRP
LB npp
OBP DBP
LBP DBP
Ds2 DEC
DS52P DEC
* END OF
IDSW EQU
7 EQU
END

EQUAL TO 3.64
4BB15K
~4BB15
4BB15
-4BR1S
3. 64R5
3.6485

CONSTANTS

1642
1622
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PROGRAM NAME:

SOURCE: DSQR

BINARY: BDSQR

ENTRY POINTS (LOCATION): DSQR {'7444)
GENERAL DESCRIPTION:

This subroutine will compute the square root of a double precision
number stored in the A, B reg with an even scale factor B2N ., It will return
the square root in the AJB reg scaled BN. The square root is computed using
two iterations of the Newton-Raphson square root approximation, Acecuracy
with only 2 iterations is achieved by normalizing the number to lie between
% and 1, When this is done, the initial values used are such that the correct
square root is found with only 2 iterations.
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MICROCOMP TEILECOMMUNICATED DATA
‘DDP~516 ASSEMBLY LISTING

0001
0002
0003
0004
0005
0006
000y
00os8
0009
o010
0011
0012
nn13
novu
no15
nnta
o7
0018
0019
0020
0021
0022
0023
0024
0025
D026
0027
0028
0020
0030
001
0032
DR
0o3u
0035
NO3R
0037
NO38
0039
nouon
0041
0042
ooaz?
oout
nous
onue
oo’
noun
aoun
nas0
0051
nas?
WD
0054
n05%
n0ase
0057

00000
60001
00002
40003
00008
00005
n0oo0s
00007
00010
00011
00012
00013
0oQ14
00015
00016
00017
00020
00021
00022
00023
060024
00025
00026
aonz7
00030
00031
noe3z
00033
00034
00035
non3s6
00037
coaun
0004
000u2
oonu3
nongs
000us5
000us6
ooou?
00050
00no051
00052
00053
00054
00055
nnnNse
00087
100a0
000F 1
nnneg2
00062
0006 U
00nes
0N066

DoDOLDLDDOD D
[~
Y

ot

000000

ootuc
NeoU
00010
00130
00140
001130
o001y

ann201
101040

-0 01

00000

000201
000005

0 ou

001136

140040

D 13
0 11

00136
00146

101000

0 01
0u1q

0 12

6 1

00013
17

00136
00145

101000

0 01
out1
0 12
0 01
0401

noo3u
T6
0n136
00025
77

0no0o07?

0 ou

00130

000005

01

00146

101000

01
16
06
o1
16
6

o Wer e o R R e )

00045
00124
0ct25
00047
00126
00127

6no201
MWanuo
000201

0 ou
0 02
0401
017
0 06
0 04

0g132
G130
T

00132
nota2
00132

non 20t
wnnun
Gae2e1

040t

7

000007

0 ou
n 92

0134
00130

DSOR

LZER

APOS

SLLP

INAD

APY1

SOUBR
REL
DAC
CAS
Jup
Jup
DST
DLD
DSB
JHP
IAR
SN2
Ar3=
IAD
SGL
STA
CRA
THA
CAS
NOP
JINp
LLS
IRS
CAS
NOP
Jup
LLS
IRS
JHMD
LES
DRL
DST
SGT.
CAS
nop
JHe
L33
ADD
amp
mey
ADD
TAB
CRA
TAB
STA
LDA
LRS
nIv
ADD
STh
1A%
CRA
TAR
LBS
DRBL
DST
DLD

SHFT

SHFT
=120000

INRP

1

SH¥T
=410000

TNAP+T1
2

SHFT
SLiP

1

TS
=920000

APX1
K2A
K2R
APY1+2
K1A
K1B

T
TS

TS1

751
51

oTMP
T5
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MTCROCOMP TTLTCOMMUNICATED DATA
nOr-51A ASSEMRLY LISTING

noSA
noso
noen
one
0062
nne?
0Oney
0nss
0N6h
N7
C0RA
nnea
nn7s
oo
onT2
no73
007
0n7s
007h
0077
nnag
ngra
£ann
noR1
0NRrR2
neoR3
CORrRL
roes
N0ReA
nna7
neRe
neAc
onen
ona

ana2
nnol
nogy
095
nnag

nnay

00917

o0anea?
00070
onn7
00072
6on73
noo7L
noo7s
00N7¢6
00077
00100
09101
00102
001063
notou
onN106
00106
00107
nN110
ne111
no112
00113
00114
00115
nO116
an117
00120
00121
00122
00123
N2y
0125
n0126
00127
00130
WER IR
00132
00131
ant3n
0c135
00136
00137
001u0
00141
00142
00143
00144
00145
00146

nonons
0 17 00132
0 0w 001313
140080
onNn201
0 17 00132
Q00201
0 02 0N133
nonnnT
140200
0 0R 00134
100001
0 02 0142
0 04 001130
aeanns
0 02 001136
101040
0 a1 00121
140807
¢ 03 nNo1uu
0 0% 001137
0 04 00117
noanoT
N 02 00130
N4o1 20
-0 01 00090
oaonn’
n 02 00130
-0 01 00000
065214
011610
045520
0153248
LTI E)
No00Nno
00000
000000
000200
000000
gnanono
040100
120300
nonnon
077777
n717177Y
npont?
10000
n20000

RSHF
EXSO
K22
K28
K14
Z1R
TS
751
QTP
SHRT
LRST
DBRIR

DMAY

SGL
DIV
STA
CRA
IAB
DIV
TAB
LDA
DBY.
RCB
DAD
SRC
DLD
nsT
SGL
LDA
SNZ
JMP
TCA
ANA
BRA
STA
DBL
DLD
LRS
JIND*
DBY
DLD
JMP*
DEC
DEC
DEC
DEC
nRP

DB
nBp
DEC
ocT
DRP
ocT

END

TS
TS1+1

751

T51+1

OTHMP

DMAX
™S

SR¥PT
EXSQ

=1 00077
LRSI
RSHF

TS
%

DSOR

TS

D5OR
0.8324R0
0.297481
0.5884 B0
G. 819201
0

0
0
0
40100
0

77777,77777
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PROGRAM NAME

SOURCE: SVFL

RBINARY: BSVFL

ENTRY POINTS{LOCATION): SVFL( '7614)
GENERAL DESCRIPTION:

This subroutine accumulates and filters 4V pulses every
update for 200 sec for use in the azimuth alignment portion of coarse
align. The AV's are accumulated in an inertial frame i,e,, are not

compensated for earth rate,
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called 50 times
a second
for 200 seconds

AV Accumulation and

Filtering Subroutine
( sVFL )

obtain AV pulses
for 1 update in
inertial frame

sSDVY
SDVZ

&

Compute filtered velocity components:

s1
S2
S3
S4

51 +3 M SDVY / 40000
S2 + 4 M2 SDVY / 8000000
= 53+ 3 MSDVZ / 40000
S4 + 4 M2 SDVZ / 8000000

{ EXIT )
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MICRCCNYMP TELECCMMONICATED DATA
NCP-516 ASSEMALY LISTING

nont
0062
0003
oQon
ono0s
no06
00g”
nnoa
0009
0010
on11
on12
0on13
no1u
nn1s
IN1A
noT
001R
00149
nnz2o
0021
Q022
0023
na2n
nn2e
NO2A
no27
nn2?a
Qn29
oan3n
N3t
oniyz
0o
an3y
noi3s
nN3aA
037
nHa[
on3s
noago
onun
oous
o041
Nu
nnns
ADUA
o0ou7
aoun
npoun
ngsQ
00%1
nQs2
0083
0o5.
0058
DQ5A
0087

040000
nnnot
000072
nnnni
00004
nonns
nnonoe
annp?
non10
nno11
onnt2
NNt
008G
ano1s
NQo1A
non17
noozn
noozi
onn2z
oon23
panzn
onn2s
00e2A
ann27
00n2n
N6 31
OnQg3a2
Nor3a
onniy
oneas
00036
noniy
pnoug
nnpan
onnu?
nanual
nnouny
anpns
Doo4s
nonu7
00050
anost
noons2
00952
onnsu
nonss
000s6
noons?
00060
000K
000R7

0 000000

0 12
0 12

00146
00146

annoo?

02
16
434
02
1A
i
1A
0y
02

OO DII00@D0

nnlue
00150
00132
anT4e
00146
an130
00151
00134
no1%0

non 201

0 16
oun
0 0A
0 0u
n 02
0 16
Gun
0 na
0 04
n 02

nn151
A1

neYiy
no134
DNUsY
nnt132
13

N0136
001136
00uSY

nan2ng

0 1f
[ EiILN]
n OoR
0 o4
0 n2

00132
54

no1le
00136
nN132

nooze

0 16
ou01
1 0f
0 On
Qg 02
0 1k
oun
0 06
0 04
0 02

CO45L
Sh

00136
0n136
0Ou5L
00134
74

00140
00140
00uSY

noo2n1

0 16
0401
0 06
0 o4
0 02

no134
55

00180
00140
00134

000201

0 16
o401
0 06

00454
55
00140

SYFL

SUBR
S0BR
SIBR
SORR
sgRR
REL
DAC
IRS
IRS
PBL
DLD
MPY
DST
DID
mey
DST
NPY
DST
DL
TAB
MPY
LRS
DAD
DSsT
DI D
MPY
LR
NAD
DST
DLD
IAR
MPY
LRS
DAD
DST
DLD
IAB
MPY
LRS
DAD
DST
DLLC
MEPY
LRS
DAD
nsT
bLD
TAB
MPY
LES
DAD
DST
LD
TIAB
nPY
LRS
DAD

SVFL
s1
52
53

L

MTHMP
K2

M2K2
MTMNP

K2

15
M2K2
M2K2
Spvz
K1

1
51
SOV

MK
hi
51
MK?
SDV7R
51
51

SDVZ
M2K 2
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MTCROCOMP TEIRCOMMIINTICATED DATA
nDP-514 ASSEMRLY LISTING

nesa
cosa
00R0
NOR1
coR2
ANR3
CORY
nnes
nOER
noRT
COER
0nNRa
007H
rN71
NI
0073
nnTy
noaTn
ONThH
noTT
s
n7a
[alak:tal
nns
nOR?2
0nRY
009y
6085
NCRA
Q087
nnNe3a
afRO
npop
nean
noaz
nnel
OO %Y

gnas
n09g
0007
nNoR
0099
0100
0101
5102
0102
0108

1105
0106

00617
0nNAL
a0nAsS
nnoegh
oOnne?
onnTo
onn7t
00072
oonT3
nonTa
aAnnTs
00NTE
nnoT?
nn1on
an1n
nn10?
nn1nl
nn10n
00105
nH1oRA
no1n
00119
NN
00112
ne1y
pnt1y
No1Is
nntT16
nn117
nnvan
nnt21
np1z?
Nn123
nntzu
00125
101246
nnt27
nn13n
nnt1i3g
0Ntz
on13n
Q0134
R EL
00136
00137
onInon
anat
nn14?
nn1u3
nn144
00145
nn14p
nagiu’z
an150
00151

0 04 00140
0 02 00450
n 16 00112
oud1 13
0 0R NO142
0 N4 AN1n2
n D2 00450
noo2n1
0 16 00132
pun1 54
0 06 0N1U2
00O 00142
0 02 00132
noom
O 16 00USD
nant Su
0 0R ON1L2
O 0n N0
0 02 00us50
0 16 00134
gunt T4
0 0F 00OTUL
noou NoYhu
0 02 00150
nooz201
0 16 00134
ngnt1 &%
0 06 NDOLY
0 "2 O014Y
N 02 D034
nonzo
0 16 00450
nun1 85
0 0/ ND1LY
0 0O 0N14a
nnoenns
-0 01 00000
Qoanng
oonnon
nnanoo
anagorn
anonoon
naHONON
000000
anannn
Qonnoo
poonno
000000
N1BNNan
nonnono
nonnonon
000000
anannn
062251
naRTAR3
oonnsSy
000450

MTHD

MK

M2K2

S1

K1
K2
SDVZ

BT
nLD
MPY
LRS
DAD
DST
DLD
TAB
MeY
LRS
DAD
DST
NLD
TAR
MPY
LRS
DAD
DST
D1D
MpY
LES
DAD
nsT
PLD
TAB
Mepy
TRS
DAD
ST
DLD
IRE
MPY
TL.RS
DAD
DST
SGL
JTMP*
DRP

nep
DB
Nap
DE?P
DBP
nee
DBP
DEC

DEC
EOR

SDVY EQU

52
SDVY
"»K1

53
£3
SDVY

¥E1

53
S3
MK

SDVY
20
53
$3
sovy
M2K2

54
sS4
SnVY

M2K 2
19
su
st
M2K 2

sSDVY

0
0
1. 75E-6R~20
0.5FR-10B-34

sy
"3450
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MICROCOMP TRLECOMMUNICATED DATA
nnr-516 ASSEMBLY LISTING
0107 - END
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PROGRAM NAME

SOURCE: NVIG

BINARY: BNVIG

ENTRY POINTS (location): LNAV ('77686)
GENERAL DESCRIPTION:

This subroutine performs local-level navigation at a frequency of
1 update/sec. The coordinate system used is a simplified local-level coordinate
system where cne component R is directed from the center of the earth to the
navigated vehicle, one component (N) is tangent to the circular meridian and
directed north, and the final component (E) is tangent to a circle of congtant

latitude and directed east, The quantities computed at each update are:

VR - radial velocity in m/sec

VN - North velocity in m/sec

VE - East velocity in m/sec
OME - rotation about East directed vector in rev/sec
OMN - rotation about North directed vector in rev/sec
OMR - rotation about Radial directed vector in rev/sec
ILAMB - latitude in revs
OMGA - longitude in revs

H - altitude in m.
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Update altitude:

Local Level Navigation

M=M+1 (M is an iteration counter)

obtain 1 sec accumulation
of AV pulses from D, E,S
SIRU coordinate system
and convert to local-
level coordinate gystem

in m/sec;
DVR = -AV
X
DVE = AV
y
DVN = —AVZ
Hrn = Hrn—l - VRm—l

\

Compute altitude
divergence corrections
Em’ AEn and
Gravitational variables
GR_, GN' .,

Im m
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Compute North,
East and Radial Velocity

Components and radius
vector:

Compute North,

East and Radial Rotational
Components, Compute
latitude and longitude:

|

Compute angular rate corrections
to be fed back into system.
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IDI

IDI
SEPS 1

SEPS2
ST

ST
IDPL,

IDPL
IDSVV1

IDSW,
STID

STID

DATA ITEM DESCRIPTIONS

(IDI + 2}

{IDI)
(SEPS + 2)

(SEPS)
(ST + 2)

(ST)
(IDPL + 2)

(IDPL)
(IDSW + 2}

(IDSW)
(STID +2)

(STID)}

177

Iteration counter used in the 1st failure
identification/recertification process.
Same as above except for a Znd failure
Parity equation residual accumulator
used in the lst failure identification/
recertification process.

Same as above except for a 2nd failure.
Parity equation residual transformation
accumulator used in identifying a 1st failure
as a ramp or constant bias,

same as above except for a 2nd failure
Polarity of degraded parity equation,
Z‘G, n

process for 1st failure {+1 = positive

used in identification/recertification

polarity, -1 = negative polarity)

Same ag ahove except for 2nd failure,
failure identification code for 1lst failed gyro
(+1 = constant bias, -1 = ramp, 0=failure
not identified, )

same as above except for 2nd failure-
Constant used to specify delay before
starting the recertification of the 1st failure
{currently = 10 iterations)

same as above except for 2nd failure
Decision function used in identifying /
recertifying a lst or 2nd failure, If

D'€ LEP, then failure is recertified or is
identified as normal, If D2 UBP, the
failure is identified as a degraded mode

{ramp or constant bias),



DATA ITEM DESCRIP'I_‘IONS continued

D ’ Decision function used in identifying a
ist or 2nd failure. If D £ LB, then
the failure is identified as a constant
bias, IfD 2 UB, then the failure is
identified as a ramp,

DS2 (Ds2) Constant used in computing decision function
D above,

DS2 = 6«

where § = dimensionless design parameter
(=1or 2} crp = maximum value of parity
equation residual standard deviations,
Ds2pP (DS2P) Congtant used in computing decision
function D'above.
psep = &' 9
——

where §' is another dimensionless design
parameter (currently = §)

UB, LB (UB, LB) Constant limits used in testing decision
function D ahove,

UB
LB

o-pln B/ -a/es
crpln((l -BYa)/s

where o = .01, 8 =,01

UBP, LBP (UBP, LBP) Constant limits used in testing decision
function D' above,

UBP =0 In B/ -a)/s'
LBP = o 1o (8/ (1 -a))/s"
(currently UB = URP LB = LEP)
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MTCRCCOMP TELECOMNHNICATED DATA
DDP-516 ASSEMBLY LISTING

0001

0002

0003
000y
nens
Qooé
0007
nooR
0009
0010
notM1
np2
no1?
0ns
nois
0016
N1
0018
0019
nn2o0
anz2e
0Nz
0023
0024
on2s
002k
0027
noze
0029
0039
0031
no3lz
0013
¢o3u
0035
003n
0037
0n3k
no3Q
aoun
0nu
ngaz
oou3
noby
oous
oosa
nou?
Q048
onu9
nosn
0051
0052
005?
0054
0055
0056
0057

oanoo
00001
anon2
nooo3
noonys
0nnaos
ON0n06
00007
ano10
0001
00012
onnt3
poo1Y
0no1s
00016
00017
aa020
00021
nnn22
noo23
ono24
0002%
00026
nnn27
060030
€003
nnae3lz
onnis
00034
00035
onQ3s6
00037
aooun
ooou
noou2
canud
000U
0o0as
00046
onou?
n0050
000%1
00052
0nos53
00054
06n0%%
00056
00057
00060

0 0006000
oco0o07

0 02
0 6
oul1
0 04
0 02

004aL
0077H
75

00730
aouun

000201

0 16
ouo1
0 06
0 0y
0 02
0 16
ou1
0 o4
0 02

00770
64

00730
00730
Qous0
00775
75

00734
oousn

0100201

n 16
080
¢ 06
0 04
0 02
0 16
o411
0 o4
0 02

00775
64

00734
D073
0045
00774
75

on7iz
oNys5L

000201

00774
64

00732
00732
00766
ooLuY
00450
0005
00704
00712
00704
00706
00742
00710
00744
00753
00712
00730
00712
00744

00201

LNAY

SUBR
SUBR
SUBR
SUBR
SOBR
SUBR
SUBR
REL
DAC
DBL
DLD
¥pY
LLS
NST
DLD
TAB
MBY
LRS
DaDn
DST
DLD
MPY
LLS
nST
DLD
IAB
MPY
LRS
DAD
psST
DLD
®PY
LLS
DST
DLND
IAB
MPY
I.RS
DAD
psT
DLD
DST
DsST
BST
DLD
DAD
DST
DSB
DST
DSB
DST
MPY
DAD
DAD
DST
DLD
TAB

LNAY
LANB
OMGA

VR
VR
VE

-k

rhug
MEO7

DVR
oy

MEOT
12
DVF
pyep
1u50
PPOY

DVE
'y50

pPOY

DVE
DVE
454
MPO1

DYE
t454

MPO1
12
DVY¥
DVN
NRBRPO
‘hag
t450
Tusy

VR

HA
ATHD

ETHME
K2
VR
DVeR
VR
BTMP
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MICROCOMP TELFCOMMUNICATED DATA
nPppP~516 ASSEMBLY LISTING

0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
00AR
0062
0070
0071
0072
0073
nOTY
0075
007E
0077
0079
0079
0020
no81
0082
0047
008t
CORS
0086
r0s?
003R
0089
090
0091
0092
0093
n09Yy
0095
009k
0097
0ces
0199
0100
0101
0102
0103
0108
0105
0106
n107
0108
0109
9110
0111
0112
0113
0114

00061
o00n62
000863
oonen
00CEéS
0Nees
none7?
coa70
00071
00072
000713
coo7u
0neTs
60076
00077
onioo
00101
0n102
o010}
00104
no10s
a0106
00107
00110
00191
no112
00112
not1iu
0n11s
0011
nnt17
00120
a0121
00122
0n123
an1z4
0n125
0N126
09%27
00130
an111
00132
00132
00134
00135
0013n
00137
00140
GO 14
00142
060103
001u
00145
00146
00147
00150
00151

0 16 00753
0401 &1

0 06 00712
0 04 00712
0 02 00702
0 04 00710
0 16 00752
0 06 00712
0 ou 00712
0 02 007082

000201
0 16 00736
oun 62
0 06 00742
0 04 00742
0 16 DO754
D ou 00744
0 02 N0Ty2
000201
0 16 00754
nuo1 &1
0 06 00744
0 04 Q0744
0 02 00754
000201
0 16 00TUu2
0401 /1
0 0R 0074
04 00Q7u4
02 N0756
07 007TuL
04 00750
02 00760
10 006014
16 00704
401 61
07 00762
0& 00712
04 00712
nz2 00700
10 00000
0e 00740
16 00740
08 00744
02 00740
60201

[N feNeRalale e Ro el le el o)

MPY
LRS
DAD
NSt
DID
DST
MPY
DAD
DsT
DLD
IAB
MPY
LES
DAD
nsT
bLD
CRLL
DST
NPy
DST
DLD
IR
®BY
LRS
DAD
DST
MPY
DST
DLD
IR
MPY
T.RS
DAD
D57
DLD
TAB
Moy
LRBS
DAD
DST
DLD
DSB
DST
DLD
JST
MPY
LRS
DsSB
DAD
DsT
DLD
CALL
DST
MPY
DST
DLD
IAB

15

- VR

VYR
ATHMPD

K1
TR
¥R
ATHP

ATHP

BRTMO
BTMP
c2

BTHMP
DTHNP
c3

DDIV

15
cu
VR
VR
LAMB
COS5X
COSTL
COSL
BTHMP
CGSY
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MICROCOMP TELECCMMUNICATED DATA
DOP-516 ASSEMBLY LISTING

n115
N11¢
0117
0114
0119
0120
0121
0122
n123
0120
0125
D126
0127
N12R
g129
0130
0131
N3z
0131
013t
n135
0134
n117
138
0134
0140
o141
0142
n1ul
o1uu
n14s
01u s
0157
fitun
p1u0
0150
0151
0152
01513
N1R4
n155
0156
n“ﬂ’!
0158
D159
0160
n161
0162
0162
n164
N1E5
0166
0167
01F17
0169
0170
0171

0ni1s2
00153
no15u
00185
0N156
nnas?
00160
00161
00162
00163
00164
0165
0O1EFR
00167
not17n
no171
00172
00173
o0174
no175
nni17a
06177
Q0200
gnzo
on202
00203
aozo4
0020%
00206
00207
00210
00211
noziz
an213
00?214
D215
0021A
o027
00220
00221
00222
00223
00224
00225
noz26
00227
00230
060231
00232
002313
no23u
no235
00236
00237
00240
00241
00242

016 00740
0401 62

06 007Uy
08 nO74L
02 00720
1A 00764
Qu D046
02 00720
000201

0 16 00764
ouo1 61

06 00746
oo 00746
16 00744
a4 00742
02 00746
000201

0 16 00704
osnt1 61

0 0& 00742
noQu Q0Tu2
0 02 00740
noozo1

0 16 00746
QU1 61

0 06 DO7T42
ou01 57

06 00712
o4 00212
a2 00740
16 00765
ou 007ou
02 00740
000201

0 16 00765
0401 61

0 nNe No74L
tHunt AT

06 CNT24
Q4 Q0742
16 00716
06 00712
¢4 00712
02 00TYy2
006201

0 18 00716
Q401 81

0 nNe NOT12
0 04 00712

DOoOODODOIO

Po>0O

fo T Nl R o]

b B J - I e B v [

0 02 00716

000201

0 16 00742
nud1 61

0 06 00712
0 o4 00712
0 02 00714
0 16 00722

o

Mpy
LRS
DAD
DST
DLD
Py
ST
DLD
IAR
MPY
LRS
DAD
DST
MPY
psT
DLD
IAB
MPY
LRS
DA
0sT
DLD
TAB
MPY
LRS
DAD
LRS
NDAD
DsST
DLD
MPY
DST
DLD
IAD
MPY
LEBS
DAD
“t'\q
DAD
DST
MPY
DAD
DST
DLD
IaRB
MPY
LRS
DAD
DST
DLD
IAB
MPY
LES
DAD
DST
DLD
npY

COSL

BTMP
BTMD
ad

ERTS
cTH™P

EETS

CTMP
CTMP
RT ™D
ATMP
CTMP

ETHP

ATMP
ATHMP
RTMP

cTHMP
15
ATHMD
17
VR
VB
COSL
ERTD
BETMP
COSL

ERTD
15
RTHMP
11
OMN
ATMP
VE
YR
VR
ATMP

VE
15
YR
VR
YE

ATHD
15
LA
VR
\A
OMF
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HICROCO®P TFLECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

0172
0173
n174
017%
0174
0177
0178
0179
n18n
0121
0182
0183
D184
01R5
018¢
0187
0188
0189
0190
n191
0192
n193
0190
195
N194
n197
g198
0199
0200
0201
n202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
021%
0214
0217
0218
0219
0220
n221
n222
0227
0224
0225
0226
0227
n228

00243
00244
00245
00246
oo2a7
00250
00251
00252
00253

L0254

00255
0n2s546
00257
00260
00267
00262
002613
00260
00265
N02F6
00267
00270
00271
00272
00273
002710
00275
00276
00277
00300
003IMm
onloz
00303
noaon
00305
00306
00307
00310
00311
00312
00313
00314
00315
00316
cn317
00320
nn3z
on3z22
001323
00324
00325
00226
00327
00330
003
00332
00333

0 04 0074l
0 02 00714
000201
0 16 00722
ount 61
0 0F 00744
0 04 0074y
o D2 00722
poo2mMm
0 16 00714
oag1 61
06 0074u
04 00744
02 00712
07 00744
00712
16 00722
06 00714
06 00732
D4 0nT18
02 00712
onc 201
0 16 00722
nuol1 61
0 05 COT1Y
0 08 00714
0 02 00722
000201
0 16 00712
0401 61
0 06 00714
0 04 00714
0 02 D0736
0
0

2O oODOOLSOOw
=]
=

164 00765
ou 0070y
0 02 00736
ooo201
0 16 ONTRS
ou01 &1
0 06 00T4Y
o401 65
0 06 00726
0 08 00744
¢ 16 00716
0 94 00746
0 02 no7ay
n00201
0 16 00716
au0tT 61
0 066 DOTH6E
O ot 007Tue
0 02 00716
000201
0 16 0074y
0401 61
0 06 00746
0 04 00746

DST

LD
IAB
HPY
LRS
DAD
DST
BLD
IAB
mPY
LRS
DAD
DST
DLD
D53
DST
NEY
DAD
DRD
DST
LD
TABR
MPY
Les
DAD
DST

PLD

IAB
npy
LRS
DAD
DST
DLD
®PY
DST
DLD
IARB
mPY
LRS
DAD
TL.RS
GAD
nsT
MpY
b ST
DLD
IAB
MPY
LRS
DAD
DST
DLD
IaB
MPY
LRS
DAD
DST

BTHP
VN

CAE

BTHP
BTMP
OME

TN
15
RTHMP
BTMP
YR
BTMP

OME
VN
DVN
VN
TR

ONE
15
LA
LA
OME
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MICROCOMP TELECOMMUNICATED DATA

0229
0230
n231
0232
0237
0234
0235
0236
0237
0238
0239
0z2u0
0241
n24u2
02413
nouy
n24s
n2un
0247
n2us
0249
n2son
n2s1
0252
n253
0254
n2s5s
N256
0257
0254
250
0260
0261
D262
0783
N2AlU
02R5
0266
02e7
D2AS
n269
0270
n271
n277
n2713
0274
0295
n276
0277
nr7e
nz39
0280
0241
0282
n2a3
Q284
0285

DpP=-516

00334 ¢ 02 00714
00335 0 07 00746
0n33s ¢ on 00714
002337 0 156 00740
00340 0 06 O0TIA
00341 0 06 00734
00342 0 04 00716
0o3u3 0 02 00714
00340 nooz201
002345 0 16 008U
00346 ouol1 61
00347 0 06 CNTI6
001350 0 04 00716
003s 0 02 00744
00352 000201
00253 0 16 00714
0035y oud1 61
no3Isk 0 06 0DTTR
00356 0 04 00716
00257 n 02 o072
00360 0 16 O0TH2
00161 0 048 0O0T46
60362 002 006712
0n363 000201
00364 0 16 00742
00365 04nt1 61
00366 0 0f 00748
003167 0 06 00746
na37o 002 00742
an371 0nd201
0naT2 018 0072
0n373 04d1 A1
0037u 0 06 00744
Nn3ITe 0 04 007446
nnite 0 02 00716
nn17Y 0 07 00746
coupo 0 04 00716
aoue 0 02 00712
noso2 guny 70
0nuon3 0 0/ 00720
noaon 0 04 00720
nouos ¢ 04 00750
gouns 0 02 00766
nouo7 0 07 00T1H
nos1n 0 10 nosuy
nou1? ouat 70
oou2 0 o4 hn7r22
ooe13 n 02 00716
004TH 0 10 Q06un
00a1s ouny 70
oou1s 0 DU 00724
0out? 0 02 00722
oo4zn 0 16 NNT772
nouz 0 o4 N0742
0ou22 D 02 00722
anu23 000201
o0u2u 0 16 N0772

ASSEMBRLY LISTING

DLD
DSB

-DST

mMpy
DAD
DAD
DST
DLD
TAB
MPY
LRS
DAD
D&T
DLD
IAR
upY
LRS
DD
DST
DLD
ney
DST
nLD
IAB
MPY
LES
DAD
DST
DLD
TAR
“PY
LRS
DAD
nsT
DLD
DSB
DsT
oLD
LRSS
DAD
psT
UsST
DL D
0SSR
JsT
LRS
DST
DLD
JST
LRS
DST
DLD
MPY
ST
DLD
TAB
MPY

VN
cTMP
VN
BTHE
VE
DVE
VE
N

RTHP
15
VE
VE
BTMP

N
15
YE
VE
VR
ATMD
CTMP
YR

ATMD
15

cTme
CTMP
RTHP

VR
15
cTMP
cTHp
VF
CTH™P
VE
VR

DTMP
DBPO
VN

DIV

OME
VE
DDIV

oMY
OMF
RDRY
ATMP
OME

RDRY
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MICROCONP TELECOHHUHfCATED DATA
npr-516 ASSEMBLY LISTING

0286
6287
0281
0289
0290
D291
0292
0293
0294
0295
029¢
0297
02919
02099
0300
0301
0302
01303
0304
0305
0306
0307
013(n
0309
0310
0311
0312
nit3
n314
n31s
0316
nit7
0318
0119
niz2on
0321
n322
0323
0324
7325
0326
0327
0329
0324
0330
031
0332
0313
N3y
ni3is
0336
0337
0338
0339
0340
0341
0342

00425
00426
0ou27
no430
00431
onnh3z
onul3
cou3y
00435
00u3le6
0ou37
gouud
oouu
00uu2
oousl
oouuy
o445
oouue
ooan?
0ous0
00451
Qous2
00453
onusy
Q0455
00456
00457
00860
QnuR1
00uR2
NOLED
00464
onues
C0UGE
00467
nou7o
Gou7A
oou72
00473
aguTh
00u7s
00u76
anuTy
00500
00501
00502
60503
00504
00505
00506
00507
00510
noR11
0nn%12
00513
ans1y
a0515

ouo1 61

0 06 00742
0 0u 00742
0 02 00700
0 07 DOT42
0 0u 00700
140200
0811 76
101001

¢ 01 00447
0 02 00766
o 07 00700
101400

01 00u45
06 00770
01 00446
07 00770
04 00700
02 00700
10 00000
04 00736
02 00700
10 00000
04 00740
GGo1CY
000005

0 04 00742
nooou

0 04 00773
n 02 00742
Q00007

0 o4 00750
0 02 00724
000101
oonnos

0 o4 00744
000Ny

0 07 00773
0 04 00773
g 07 0074y
000007
ount 77

0 10 0064L
0 04 00742
060005

0 02 00773
1014800

0 01 00510
0 03 01000
0 a5 007717
O 0t 00513
1u0u0?

¢ 03 01000
0 05 00776
0 04 00516
000007

0 02 00742

ODOoPOOODHOoO

LBOK

LRS
DAD
DST
DLD
DSB
DST
RCB
LLS
Ss8C
JNp
DLD
DSB
581
Janp
DAD
JMP
DSB
DST
DLD
CALL
DST
DLD
CALL
DST
NRHM
SGL
STA
SCA
STA
LDA
DAL
DsT
DLD
NR#®
SGL
STA
SCA
SOR
STR
LDR
DRL
LRS
JST
nsST
SGL
LDA
SHNY
JMP
ANRA
ERA
JHP
TCA
ANA
ERA
STA
DBL
DLD

ATHP
ATHNP
LANMB

"~ ATMP

LAMB

LBOK
pBPO
LANB

3
HFRY
xe 2

HFRY
LANB
LAMB
SINX
SINL
LAmB
COSY
COSL

ATHP

SHPT
ATHMP

DTMP
OMN

BTHP

SHFT
SHFT
BTHP

1
DDIV
ATMP

SHFYT
ety
=100077
='41100
x40y
='00077
=*u0100
SFIN

ATHP
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MICROCOMP TELFCOMMUNICATED DATA
DDP-S1F ASSEMALY LISTING

0342
0344
0345
0346
0347
03uR
ARl
0350
0351
0352
03513
0154
0355
0156
0357
0358
n 3509
0260
0361
(1362
0163
n364
0365
0164
0367
0368
0369
0370
n371
0172
01373
03714
0175
0376
0377
0373
nive
0380
0381
0382
0322
n38u
N3RE
0376
n387
0388
0389
0390
0391
0192
0393
0394
0395
03096
0397
0398
0399

00516
00517

.nosazo

Nn521
00522
00523
00524
00525
00526
00527
00520
00531
00532
00533
NOs34
GNs3%
nns36
00R37
nosan
No5u1
0nsSu?2
00543
no544
00545
pohu6
0osu?
00550
00551
norRs2
00553
00558
H0&55
00556
00557
nns6&0
00561
0nse6?
0O5R3
NOS€F4L
00565
Q0566
ansa7
Q0570
0os7T
00s72
nos73
nnaTh
0nsT5
00576
008177
DOENO
00601
00602
00kR03
00A0W
00605
00A0A

0411 0n

0 N4 00742
0 16 00736
0 04 00726
N 02 06742
oonz01

0 16 00736
ougl 61

0 0& 00726
0 04 DDT726
0 02 nOT36
000201

0 16 00742
ount 61

0 06 00726
au11 77

04 00726
02 00762
1= 00772
06 00702
04 00702
02 00742
onnzaon

0 14 00772
04071 A1

0 06 00702
O 04 00702
140200
nutr 77
101001

0 01 00566
n 02 00702
ou4nt 77
101400

0 01 9n563
0 DR COTTO
0 01 00564
6 07 00770
N1 717

0 04 00702
0 02 00736
0 16 00765
04G1 RE

0 0n 0oIe2
0 02 00726
out1 7F

0f DOT742
0 04 0N7TH2
0 16 00775
0 04 00750
02 007H2
000201

0 16 0OTTS
0401 619

0 06 Q0750
0 04 00310
0 02 00766

for o Jiwr e i o e

o

o

SPIN

LouT

LLS
DsT
MPY
DsT
DLD
IAR
MPY
LRS
DAD
D3T
DLD
IAB
MPY
LRSS
DAD
LLS
DST
DLD
npYy
DAD
DST
nLD
IAB
“PY
LES
DAD
DST
RCH
LLS
SsC
JMP
DLD
L&S
snt
Jup
DAD
Jme
DSR
LLS
DST
DID
MPY
LERES
DST
DLD
LLS
DAD
psST
MPY
DST
DLD
TAR
MpY
LRS
DAD
DsY
bLD

't
AT™MD
SINL
OMR
ATMP

SINL
15
OMR
oMR
SINL

ATHMP
15
Nnue

OMER

ATMP
RDRY
OMGA
OMGA
ATHMP

RDRV

OMGA
OMGA

Loor
OMGA

*43
AREY
*42
AREY

OMGA
STNL
ERTD
10
ATMP
OMR

ATHP
ATMP
PPN
DTHP
ATHMP

PPO
15

DTMP
1310
DBPO
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTIRG

nuQo 00607 0 07 00722 DSB. ONE
nud1 00RO 0411 76 LLs 2
D402 D01 0 Gu 00742 DST ~ ATHMP
Q403 00612 0 16 00775 MPY PPO1
ouon 00613 0 ou 00750 DpsT pTHp
{1405 00614 0 02 00742 DLD ATHMP
ouos 00615 000201 IAR
oua? No616 0 16 00775 MPY PEO?
n40f 00617 o401 61 LRS 15
0409 00R20 0 06 00750 DAD DTHP
0410 00621 0 04 00312 psT *312
o411 00622 0 02 00740 D1LD COSL
0412 00623 0 16 00765 MPY ERTD
0013 00620 0401 66 LRE 10
0414 00A2Z5 N 0% 00742 DST ATHMP
o415 00624 0 02 00724 DLD OMN
0416 00627 ou11 76 LLsS 2
nu1? NP6IN 0 06 00742 DAD ATHMP
u18 00630 0 08 00742 DST ATHP
nut9 Q0nR32 0 16 00775 . MPY pPPO1
ou2n 00F33 0 08 00750 DST DTHP
0u21 00634 0 02 00742 DLD ATMD
0uz2 00635 000201 IAB
0423 00R36 0 16 00775 MPY PPN
o424 00637 oudY 61 ~ Lres 15
Gu25 00fUN 9 06 00750 DAD DT HP
N42F D064 0 08 00314 DST 1314
0427 006u2 6oonns SGL
ouz2s 0064 -0 07 00000 JHP¥  LNAV
ouz2e 0N6MHY 0 000000 DOIV DAC ok
Qu3n oosus5 0 17 00750 DIV DTHP
0431 006RUA 0 04 00672 DST TP
0432 nohu 0 16 00751 MPY DTME+1
D433 00650 0 Ou D0ETY DST TMP2
nu2n 0nes1 n 02 00672 DLD ™P1
Qu35 00652 140040 CRA
0u3s 00653 060201 IAB
Qu37 00654 0 07 00674 D58 THP2
038 Q00655 0 17 00750 DIV DTEP
nu3g Q0656 noo201 IAB
Quuo 00657 140080 CRA
Daul1 00R6Q 000201 TAB
ouuz2 00661 o801 61 LRS 15
Quul 00RK2 0 04 O0NETH nsT TRP2
04oua 0NK61 0 02 00672 DLD THP1
naus 00660 600201 IrB
ouys O0RES 140040 CRA
nuBrT O0RKE oon2o1 IAR
ougf 00667 0 06 006TU DAD TME2
fun9 00670 -0 D1 OD6UY JHP* DRIV
ous9 00672 200000 THPY DBP 0
N0673 nonnog
a4s1 00674 000000 THP2 DBP o
00675 000000
nusz2 00676 000000 ROND OCT 0,40000
no677? 040000
0453 N0700 007420 LAMB DEC 0.117678281880
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MICROCOMP TELECOMMONICATED DATA
DHP-516 ASSEMBLY LISTING

0454
0455
n8s6
0457
0458
0459
0460
0461
0462
N463
DUEY
04ES
0u66
0467
cuen
0869
0470
0471
0472
0873
ouTY
0475
0876
0u77
0478
0479
0480
0481
0482

ousl

00701

00702

00703
00704
0070%
00706
on707
00710
00711
00712
00712
00714
00715
¢0n71A
nn717?
00720
on721
00722
0n723
0n724
00725
00726
00727
00730
nn73
0n13z
0071313
00734
no73as
003736
007137
00740
00741
0742
go7Tu
00744
n074s
007Uk
00747
00750
00751
00752
Q0715?
00754
00755
00756
00757
00760
00761
00762
0n763
00764
00765
00766
00767
00770
00771

005121
000000
nnoano
003000
400000
000000
000000
000000
0000060
000000
000000
000000
000000
600000
goooco
0ROLSH
0/0200
n00000
000000
anao oo
annano
nonogno
000000
nona00
000000
000000
0annno
a00000
goooco
000000
anoano
oonnen
aeonen
000000
000000
nponno
agnnno
nopooon
004000
000000
nooooo
131064
154632
000517
nyi1227
060522
154600
nosT18
NnesSnNAan
6060 1Y
063352
055532
0u6166
000000
000000
oLonno
000000

OHGi
H
HA
E
VR
N
VE
i
OME
anmN
OMR
DVR
DYN

DVE

CoSL
ATHMPD
BTMP
CTHD
DTHMP
K1
K2
c1
c2
c3
ch
ERTS
ERTD
pBPO

AREV

DEP
bBP
DBP
pap
D8P
DBY
DBT
DEC
DRP
NBP
Dae
DBP
DRP
DBEP
DBP
DRP
DBP
DBD
DBP
DBP
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DBP

ocT

[=]

o o ©

0

6368449BB23

0

0

-0.6B0O

-0.380

21475, 2963BB21
63781638823
19,60804BES8
9.80402BR1S
0.531749418-8B-27
0. 1458423029E-3B-12
0

40000, 0
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MTICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

puey
0885
OuBE
cua’
0488
0489

00772
00773
00774
00715

00776
00777
01000

012137

000000
127025
050753
000770
Qu0100
041100
000077

RDRY
SHFT
MPO1
PEO1
HERV

DEC.

DEC
DEC
DEC
EQU
END

0.159154980

0

C ™a 013—6
0013-6
ARRY
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PROGRAM NAME:

SOURCE: PPUA

BINARY: BPPAC

ENTRY POINTS: (LOCATION): PPAC ('10770)
GENERAL DESCRIPTION:

This subroutine accumulates accelerometer pulses for the

failure isolation detection, classification and recertification programs

in this system.
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MICECCOMDP TRLECOMMUONICATED DATA
DNP-5%6 ASSEMBLY LISTING

nont
nanz
noo3a
goon
nNAG
NNoA
nao?
0roR
nnpo
no1o
rn11
nn12
0Nt
(N1l
o115
nntA
no1”
nNN1a
npe1a
no2ce
nnz2a
on22
N33
no2u
nn2e
nnze
an27
nHa29
no2a
Gn30
ani
0032
nn1i3
noly
nn3s
0036
6037
noae
no3a
noun
any 1
noy2
nos3

onnoo
00001
00002
nnoni
oneon
H0nns
00006
00007
0ngto
00011
npon12
ona1t
oonte
0001
onntea
onnt?
00aG20
non21
0nn2o
00623
nNa2L
60025
anaz2a
nno2?
anoan
00031
0oni2
00072

0 000000
000007

0 02 00600
puntT 61

o N6 00664
0 04 0066L
0 02 60602
0401 61

0 06 0066GS
0 0B O0D6ERA
0 02 00604
ount a1

0 06 N06T0
n nu Q00670
N 02 00606
0un1 61

0 06 ODRT2
0 04 NORT2
O 02 00RTO
oun1 /1

n nNs 00674
D04 00674
0 02 00R12
oun1 61

0 36 0067F
0 04 ND6TE
000005
-0 01 nooono
nnosoo
000602
0on6ecHy
000606
000610
noN612
Nno66Y.
O000FRRA
000670
000E7T2
No0KRTY
Noo67TH

PPAC

PAPC
PRPC
PCPC
PDPC
PEPC
pFeC
PACA
PACH
PACC
PACD
PRCE
PACF

RFL
SURR
DAC
DRL
DLD
LRS
DAD
DST
DLD
LRBS
DAD
DST
DLD
LRS
DAD
DST
DLD
LRS
DAD
DST
DLD
LRS
DAD
DST
DLD
LRS
DAD
DST
sGL
JNP*
FQU
EQU
FOU
EQU
EQU
FOU
EOU
FOU
ROl
EQU
EQU
RO
END

PPAC
=K

PAPC
15

PACA
PACA
PRPC
15

PACB
PACH
PCPC
15

PACC
PACC
PDPC
15

DPACD
PRCD
PEPC
15

PACE
PACE
PFPC
15

PACF
PACF

PPAC
*A00
PARC+2
PAPC+Y
PAPCHE
PAPC+1A
PAPC+10
1664
PACA+2
PACA+Y
PACA+6
PACA+SH
PACA+ID
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PROGRAM NAME:

SOURCE: STVR

BINARY: BSTVR

ENTRY POINTS (location): STVR('11024)
GENERAL DESCRIPTION:

This subroutine performs the detection and isolation of a gyro
variance failure, This is accomplished by computing a set of variance
degradation functions, When four of these functions have exceeded
a certain limit, a variance failure is detected. Which functions have degraded
determine which gyro is at fault. Once a gyro variance failure is detected
and isclated, the gyro is put off-line by the controlling program STFL,

No attempt at healing the failure is made.
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Gyro Variance Failure

Detection and Isolation

0 — NODG Subprogram
00— NINS
11
note:
6 for detection of
K = 1st failure
5 for detection of Is
2nd failure this the first Yes ZPRVi’ = L= i+1
pass? (PICC=0) z.
i.n
No No
Yes
EXIT1 = no failure exit
EXIT2 = failure detected
exit
Vi EXIT 1
ATMP ‘1—(2 ZPRV )
B \1’? i,n i, m-1
BETA. = BETA, + ATMP? - K1
i.n i, m-1
normal
BETAi
=0
Degraded

NODG = NODG + 1
NINS = NINS + i

i=i+1

-

Yes
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&t

Have 4 of the

BETA functions become
degraded (NODG=4)?

Determine
2nd Failed
Gyro

Is
this a 1st
or second failure
?

2nd

Determine 1st
failed gyro

Was this failure
detected as a lst or 2nd
hard fail?

No

EXIT1 EXIT2
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DATA ITEM DEFINITIONS

ZPRV (ZPRV — ZPRV + 11) Table of parity equation residuals from
previous iteration,

BETA (BETA—=BETA + 11) Table of variance fajlure detection functions.

K1 (K1) Constant used in computing variance failure
detection functions, BETA
where crp2 = maximum parity equation
residual variance,

UBV {(UBV) Constant used in testing variance failure
detection function, If BETAi =>UBYV, then a
degraded variance has been detected.

LBV (LBV) Constant used in testing variance failure
detection functions, If BETA, £ LBV, then
the normal variance mode is confirmed.

LBV = - UBV

NODG (NODG) No. of BETA functions/iteration which
have become degraded (4 needed for
isolation),

NINS (NINS) Arithmetic sum of the indices of those BETA
Functions which have become degraded.

Used in isolation of the failed gyro.

PICD (PICD) First pass indicator (0=1st pass,
+1 = other than 1st pass),
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MTCPRCOMP TELECOMMONICATED DATA
DDP-516F ASSEMBLY LISTING

000
onon?
one3
onou
0c0s
000n
0007
acos
oana
0010
no1t
nnt2
0017
noty
no1ns
ng16
ony7
nn1q
on19
no2n
0021
nnz2z?
0023
ng24
0025
no26
nog27
¢n24
pp29
0030
0031
on32
0033
0034
no3s
0036
np17
A03R
no3g
nouo
nou
004°
0043
ngua
nous
0046
aon?
oOoLA
poua
0050
nos1
0052
0053
ansu
noss
0056
o0s?

00000
00001
Qonnz
00no3
0000y
0000s
0Nooe
00007
ona1n
non1
nnote
00013
0No14
0nnr1s
nNa1h
con?
©0029
Qo029
0an22
00023
00n2on
nnnN2s
0nnza
0an27

00o3n’

0nn31
00032
aon23
00034
00a3s
onn3ie
00037
0nnLoY
nnnu
nnoy 2
nane3
annay
oonss
aanue
aonu’
00Qsn
009051
nnas2
anns3
00054
00355
00056
oons57
0Na6n
00061
onnez2
00063
0006
00065

0 N20000

0 Ou
0 35

00271
00304

140040

0 Ob
0 Gu
0 02

00270
00267
002R6

100040

0 N1

00025

Q00007

1 02
1 06

nN622
002130

000005

0 02
0 06
0 04
0 07

o000
00303
00000
on271%

100040

0 01
0 12
-0 0

ooot
0026E
nopooe

000007

1 02
07
0a
02
o4
02
16
0o
nz2

for T o R R SR R,

0NER22
n0230
b0224
0n622
00230
no224
00272
on226
00228

anon2n1

n 16
0401
3 06
o0u11
9 Ou
0 16
0 0u
0 02

naz72
61

00226
71

00224
00228
00226
00224

00201

0 16
HETI R
0 06
na11
1 06
9 07
1 08
a a7

noz224
62

0n226
T7

00244
noz2au
Nnz2ad
no260

100400

n o1
I 4

Q0073
on271o

000005

0 02

0eo00

STVR

ALY

NINP

sgB®
SURR
REL
DAC
STA
LpX
CRA
STA
STA
LDA
SZE
Jme
DRL
DLD
DST
SGL
LDA
LDD
STH
SR
SZE
JH%P
TRS
JMPp*
DBRL
DLD
DSB
DST
pLD
DST
DLD
MpYy
DsT
DLD
TAB
npYy
IRS
DAD
LLS
PST
MPY
DST
DLD
IAB
NPY
LRS
DAD
LLS
DAD
psn
DST
DSB
EPL
JMP
TRS
SGL
LDA

ZBTA
STVR

o
YRIN

NODG
NINS
P1CD

. NINP

7,1
ZPRV,1

0
=2

0
YRIN
vLP1
PiCh
STVR

2,1
PRV, 1
ATMP
Z,1
ZPRV,1
ATHP
ISP2
BTMP
ATMD

TS%2
15
aTMp

ATMP
ATHD
RTHD
ATMD

ATHD
14
ATHD
RETA, 1

BETA, 1
8y

RHCK
NODG

185



MICROCHME TFLECOMMINICATED DATA
npP-516 ASSEMBLY LISTING
0405

noRe
0nsa
cOo60
0061
no&2
nna3
nare
n0es
NOEE
0067
anFA
NOFRO
onTo
nnt
co72
nANTa
0N
nnas
one
nnTa
rpIR
on7a
nnan
a081
raaz
NNRY
nnal
NORN
onar
fOR7T
nnan
foaw
pnan
ngan
nnoR
0oz
onae
noas
0gan
¢097
nnan
0099
n10n
0101
ninz
c107
N10u
0105
G106
007
0108
0100
D110
0111
0112
0113
0114

Noneh
nnneT
0nnT0
annTA
0onT2
00073
non7y
nnn7s
nooTea
noo7?
nN100
01N
on102
aN103
o104
notos
0010R
onin
o110
o111
on112
ro11
Nty
0N115
00116
0nt17
0129
on121
np122
00123
npt24
nnN12%
rN126
no12T
nn130
069131
no132
00133
ro134
nn13n
0n136
006137
00140
0Nty
noTyz2
nn1u3
nOTHY
onius
0nius
noa?
00150
00151
00152
00153
no15L
00155
Q0156

0

[ W W W - RN - N

06
06
0y
a1
02
07
1
01
o
01

17

00302
00267
00267
00106
no2un
no262
00222
00 10¢
00101
Q0104

noo201
100040
0 01 00106
i N2 00222
1 04 00244
nagans
0 02 0DO0CO
0 06 00303
0 04 00000
a0 07 00271
1006040
0 01 00025
0 02 00270
o 07 003N
100000
-0 01 900n0
0 02 00640
10N7ud
0 01 00151
0 02 003060
0 07 00267
o N7 00277
101040
a0t 00167
0 07 00303
1010480
n 01 60170
noN7 00302
101040
0 01 00146
0 07 00302
101040
0 01 00171
0 Q07 00277
101040
¢ 01 00172
6 07 06302
107040

0
-0

[ W B Jhor l - R &

00173
00000
00276
00267
00267
00275
00640
00267

NMCK

INVL

F21S

ARS
ADD
ADD
STR
Jmup
DLD
PSB
CAS
Jnp
JInp
JImp
IAB -
SZF
JMP
DL D
DST
SGL
LDA
ADD
STA
508
SZE
amp
L.DP
SUR
STE
AER
LDA

STF

JHP
LDA
suRB
s5Ug
SNZ
JMP
SUB
SN7
JMP
sge
SNZ
JHP
SOUB
SNZ
Jup
s08
SNZ
Jup
SR
SKN7Z
JHp
JME*
LDA
SUB
STa
LDA
SUR
CAS

STYR
FLST

F2TS
=21
NINS

VEFL

VDFL

YFFL

VCFL

VEFL

YAFL
STVR

NINS
BTNS

FLST
NINS
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MICROCOMP TELECOMMUNICATED DATA
nnP-516 ASSENBLY

0115
011h
0117
n118
o11@
g120
0121
0122
0123
0124
0125
012¢
0127
N12R
n129
0130
0131
N132
n13z
0134
0135
0136
0137
013n8
01139
n14a0
0107
0187
014?
ninay
n1u5
0146
0147
R R
0149
0150

1151
n152

01513

n1s4

00157

00160

00161
00157
00163
00160
00165
00166
00167
00170
00171
00172
010173
0174
00175
cot76
co1ry
00200
00201
00202
00203
0204
n0205
00206
00207
a0210
00211
no212
00213
nn2ta4
00215
00216
00217
ap220
00221
nnza2z
00223
00224
no22s
00226
no227
00230
00231
an232
00733
00230
00215
00236
00237
00240
onzyt
00242
00243
o02L4
a0245
00246
on2u7

101000
01 00164
02 00275
07 00267
01 00174
G2 N027u
01 DOYRZ
141206
141206
141206
141206
1412086
184206
11 0316
01 00177
01 00204
11 00317
01 00202
01 00204
12 00000
01 00000
10 a00non
01 000G0
000000
o007
15 002713
02 00222
o4 00260
12 000NG
12 nCano
01 00212
000005
1430040
0 0u NCZARE
-0 01 00206
ao0000
0go0na0
oooono
goo0nn
000000
on0a0o0
oooone
06000
000000
204000
000000
000000
nHoonogd
o0onan
onnnoo
noonoo
000000
000n0n
000000
poonnn
000000
L

DO oD 0O

ST OoOD o000 s 2O

DO @ - DD

LISTING

VFPL
VEFL
VYOPL
VCFL
VEFL
VAFL
EROQT

NTyR

7RTA

ZRPT

DRPO

ATMD

RTMP

TPRY

BETA

NOP
JHp
LDA
sus
JuP
LDA
JNP
ACGA
AQA
AOA
AOA
A0
ROR
CRS
JNP
JHP
CAS
Jup
JHe
IRS
JMp*
CALL
JMp*
DAC
DBL
LDYX
nLD
NST
RS
IRS
JMP
SGL
CRA
STA
JMP*
DBP

DEP
DBP

BSZ

RS2

*e
NINS
EROT

*-3

*316
*47

NTVR
t317
x4+ 72

HNTVYR
STVR
STYR
ZBTA
STYR
*k

==12

DBED
RFTA+12,1
0

0

LRRAT

PI1CD
ZBTA
0
0
0

12

12
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MICRCCOMP TELECOMMIUNICATED DATA
DNP=516 ASSEMBLY LISTING

0155
0156
0157
n1s58
0159

0160
0161

0162
n1R?
N1AY
n16s
N16h
01R7
0168
0169
0170

00250
00251
00252
00253
onzsy
03255
nD256
00257

00260
00261
00262
00263
no264
0026"%

CO2H6
002R7
10270
no271
00272

onz273
an>74
40275
N0276
an277
00300
on301
00202
NNy
00304

003000
000000
006000
3004000
noonan
000000
0nongo
000000

0n0363
281625
17T 14
036153
noon22
027432

nonean
00000
000000
onaono
0%5205
nnNoR22
0NNeuo
17776RL
nodno7
ononNoek
000017
0anno3
000025
Q00000
00a0M
0ana0n?2
000000

SIGMA
P
BY DRP

[~ BE B 3

LRY DRPp
K1 DBP

* END OF
PI1Ch DNEC
NINS DEC
NODG DEC
¥RIN DEC
ISPR2 NEC
7 Eolt
FLST =QU

PND

THE FOLYIOWIING CONSTANTS ARE FOR
K BQUAL TO 2

FOUAY, TO 3.64
243.528BB1S
-243,528BB15
18. 368BR15

CONSTANTS

0

0

0

0
0.707280
1622
Y6480
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PROGRAM NAME:

SOURCE: SINX

BINARY: BSINX

ENTRY POINTS: (LOCATION): SINX ('11351), COSX ('11332)
GENERAL DESCRIPTION:

This subroutine will compute the sine or cosine of an angle
depending on which entry point is called. The input to the subroutine is
assumed to be a double precision angle in revolutions scaled B ¢ in the
A,B reg, The sine or cosine is returned in the A, B reg scaled Bl. In
the case of the sine, the angle is first reduced to an eguivalent angle
between + /2. The gine is then computed using a 5 term series expansion,
The cosine of the input angle is computed from the identity: cos x = sin(-’-zr—- - x)
where x is the input angle.
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MYCROCNME TFLECAMMUMTCATED DATA
NDP=516 ASSEMBLY LISTING

gnnAa
0002
0003
000l
o=
onoe
non7
00Ne
oo
no10
en19
0012
0012
0014
0015
0016
0017
0018
0019
002¢
n021
0onzz
N023
nogu
002%
002F
nno7
nn2F
0028
000
ont
0032
0033
no3u
no3n
N03¢
0037
anan
0039
0nuc
0041
00u?
0043
0ouu
0045
0046
0047
004axy
nnonn
0050
nos
0052
0053
005
0055
0056
nns7

0nagn
00001
poonoz
00003
0nnny
0000%
00Nk
onaos
00010
0001
00012
00013
00014

00015

00016
nec17
no6290
00021
00022
nnnzgd
Qonzeu
00025
onnze
noaz7
aon3ao
00021
anon32
00033
0n034
00035
enn3e
an037
onnuao
nonat
a0o42
nnnu3
onouy
anous
ooa0us
anous
nonso
nons
nons2
00053
00054
onnss
G005k
nogs7
00060
00061
nooe62
0N0ES
nooeu
00065

0 000000
0 04 00140
0nonos
0 02 00000
0 o4 00017
000007
¢ 02 00140
iC1400
01 00014
02 00142
07 00140
o4 00140
02 00150
07 00140
100000
0 ¢acnoo
0 15 00164
0 o4 00140
0 Ou 00132
140200
o411 77
107001
n 941 00030
0 10 0116
70U D040
10200
ouvl 17
101001
01 00037
10 0011€
04 00140
00740
16 00140
o4 00136
02 00340
000201
0 16 00140
oun1 62
0 06 00136
0 04 00136
0 35 oe1es
0 02 no152
0 04 00134
0
)
n
0

[ I N R J]

DO e
=
[ %]

02 00138
1A 00134
o4 00132
02 00136
onn201
0 16 D0134
oun1 61
0 06 00132
0 04 001132
0 02 00134
000201

CcosX

STNX

SINB

cnelL

SOBR
SUBR
REL
DAC
DST
SGL
LDA
STA
DBL
DLD
SMT
Jup
DLD
pSB
DST
DLD
DSB
SKP
DAC
STX
nsT
NST
RCE
LLS
SSC
Jnp
JsT
DST
RCE
1LS
55C
Jmp
JST
DST
PLD
%Py
NST
DLD
IAB
" PY
LRS
DAD
DST
1.0Y
DLD
DST
DLD
"pY
DST
DLD
TAB
ney
LRS
DAD
nsT
PLD
TAB

SINX
cosy

ok
ARG

cosY
SINX

ABG

wall
DEPO
ARG
ARG
ORRV
ARG

wE
SYIN
ARG

ATMP

432
RDAG
ARG

SINB
RDAG
ARG
ARG
ARG
ARG2
ARG

ACHML
ATMP

ATHMP
ACML
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MICROCOMP TELFCOMMUONICATEDR DATA
DDP-51% ASSEMPLY LISTING

0059
0nn9
no60d
ongA
0ne?
0063
006
0065
N0RK
NORT
00FS
coRo
ocTo
0971
nor2
No73
anTn
nns
nn7a
o077
noTa
oQ7n
oose
G061
noRrR?
enaz
cosy
NaR~G
00RA
foazr
00RA
0nR9
oQen
ona
foaz
npal

noaa
foor
009k
nnot
0naes
0099
0100
6101
0102

0103

000Re
onea?
00070
aonn7i
oa072
oanta
0no7Y
oonrs
00076
nao?e
00100
an101
00107
00103
0010u
no1cs
no1neG
00107
00110
0nn111
0n112
00113
N1
SLR R B
0N11A
ont17
no120
nn12t
NnNi22
no1z23
00124
00125
nn126
00127
00130
no13?
00133
no13n
00135
00136
0137
naTun
00141
00142
00143
ootuk
cous
aniue
on0tu’
0g150
NG151
no0152
001R3
00154
00155
n01%56
00157

0 1A
0u
ng
ne
ou
12
12
01
16
04

Y 02

= R T - B, Whaie B g [0 N N0

00136
61

00132
an16L
00134
noo0a0
000060
00053
00140
00132
00134

onn201

0 16
ool
G 06
0 04
002

20140
61

no132
00132
00140

00201

G 16
0401
n a6
0411
0 35
-0 01

00134
61
00132
16
00164
Qo017

n 0oea00

0 02

00100

1014800

¢ a1
n oz
o m
0 02
0 n7
0 ou
0411
-0 01

no120
00146
no12s%
o014
ant32
00132
17

0ot16

neoono
LRAIIRED ]
000000
noanny
noo0no
000000
0nNnnen
00n0dn
geconoo
aga00n
040000
000000
145000
0oonon
n20000
aaoanon
0noueIs
053672
173155
046350
024315
0n"3IRG

RDAG

ATMP
ACHL
ARG?2
ARG

DBPO
HFRY
MHFR
QRRV

CONS

MPY
LIRS
DAD
DAD
nsT
TIRS
TRS
JMP
MPY
DST
DLD
IMB
HPY
LRS
DAD
nsT
nLD
TAR
uPY
IRS
DAD
LLS
LDX
JMP*
DAC
DLD
SnY
JMP
DLD
JmP
DLD
nSH
psST
LLsS
JHMP*
NRP

DBP

DBP

DRP

DBRP

ocT

ocT

nCcT

DEC

DEC

DEC

ARG2
15
ATHP
CONS+10,1
ACNL
0

0
CMPL
ARG
ATNE
ACHL

" ARG

15
ATMP
ATMP
ARG
ACML
LRTMP
SYVIN
STINY
%
ARG
*4+3
MHFR
*47
HFRY
ATMD
ATMD

RDAG

0

40000,0
140000,0
20000,0
0.009694988BR0
-0.074780249BB0

0.31875%8717880
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MICRCCOMP TELECOMMUINICATED DATA
PDP-516 ASSEMBLY LISTING

0104

N10%

0106
0107

nNt16o
10161
00162
00161
00164
0016R5

126521
003723
731103
075522
000000
177770

DEC

DEC

SVIN DEC
END

-0.6459637111880
0.3926990796RB0

0
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PROGRAM NAME:

SOURCE: MALS

BINARY: BMALSE

ENTRY POINTS (LOCATION): FALN ('11520)
GENERAL DESCRIPTION:

This subroutine calculates the small inertial frame rotations to
fine align the quaternion to an inertial frame of Down,- East and South. It
uses the sum of delta velocity East and South over a one second interval
to calculate these rotations. [t employs a time varying filter for both
levelling and azimuth alignment, The levelling has two gains, one for
the first sixty seconds and the other after sixty seconds, Arimuth alignment
starts three minutes after levelling starts and has a gain change seven minutes

later or ten minutes after the fine align program starts.

In this SIRU end-to-end program the fine alignment is scheduled
to start at 260 seconds into the run, immediately after coarse alignment

is complete, The following procedure is iterated once per second

14
SDVE = 2 L AV,

_5l4
SDvVs=2"" % AVZI

AV

XI
T AVYI

EA.VZI

(see source program VACU for scaling of LAV)

0<t< 60 VPAE

(1 -%)VPAE + SDVE

VPBE
MZ

9 ]
(1 -ﬁ)VPBE + ﬁVPAE

43
5715 VPBE + CONZ
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VPAS
VPBS

MY

60<t
VPAE

VPRE

MZ

VPAS
VPBS

MY

0<t <180
MX =

180« t< 600
VPRD
MX

600< t
VPRD

MX

where MX, MY
program IRCO,

= (1 - —
= (1 -35) VPAS + SDVS

9

- 9 ;
= (1 -TE) VPBS + 18 VPAS
_ -43

513 VIPEBS

(1 - %}VPAE + SDVE

=(1 - %5) VPBE + %2 VPAE

9

= —— VPBE + CONZ

4096

3
(1 - +7) VPAS + SDVS

3 3
(1 '?-;—2')VP.BS + 33
9

= - 21056 VPBS

VPAS

=(1 -9 5
= (13 1_28) VPRD + 8 VPBS

- 16 VPRD + CONX

5 5
—51—2)VPRD + 5o VPBS

3
79 VPRD + CONX

={1

and MZ are the inertial angular commands used by
CONX and CONZ are the nominal earth rate inertial angular

commands used by IRCO for Down, East and South ceordinates.
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MTICRQCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

0001
0002
0ao3
000y
0005
0006
0007
0eo8
0009
ani1o
n011
noi2
0013
no1n
ne1s
0016
0017
ng1R
nola
0ozt
0g21
no22
no23
no24
0025
tn2e
anz27
0028
0029
0n3o
£031
no3z
noix
no3u
oNn3s
fO3Ff
0037
0038
to3e
naup
aon1
0ou2
onu?
00uy
0nys
noue
oouz
00uR
noua
noso
nos1
nns2
0053
0054
005%
nese
0057

00000
anool
o0oo0n2
00003
anoou
00005
0060k
00007
00010
onn1
oon12
onn12
00014
00015
00016
00017
00020
noo21
00022
00623
ono24
00025
Nno26
00027
Nnn3o
non3
00032
nnNo33
n0034
g003s
Q0N3f
onnaz
annuao
onoy
aonuz
annuld
nnoguy
nonys
0Nous
ooy
NNO&aD
noonst
0ons?
nons3
00054
000585
andsSe
00057
00060
00061
00062
00063
0006y
0ONRKRS
WhiT Y

0 000000
onnonQ7

0 02
o411
0 04
0 02
ou1
ou
nz
N4
04
o4
02
07

oD oOCOoOOo

Qouso
62

00254
00454
62

0nzsé
00224
oguuy
oousn
Q0usn
00776
00246

101400

a o
0 n2
0 97
oLo
n o7
DLDR

a4

16

00102
00224
00226
75

00226
76

00226
00254
00226
00232
00240
75

oc2ud
77

00232

D0232
n0224
no230
75

00220
76

no23io0
00256
00230
00234
Qo240

REL
SOBR
DAC
DBL
nLD
LLS
nsT
DLD
LLS
DsT
nLD
hsT
DST
DST
BLD
DSB
SMI
JMP
DLD
nsp
LRS
DSB
LRS
DAD
NAD
DST
DSB
DST
LRS
DAD
LRS
DAD
DST
nLD
DSB
LRS
DSB
LRS
DAD
DAD
DST
D58
nsT
LRS
DAD
LRS
DAD
DST
LRS
DAD
LRS
DSE
LES
DSEB
LRS
DST
DLD

FALN

50
14 -
SDYE
1454
14

5DVsS
PBFO
ruuy
450
rysy
TIME
SIXT

APED
DRBPO
YPrE

YPAE
YPAER
SDYE
YPAE
VPBE
TEMD
TENP
YPBE
VPRE
DBPO
YPAS
VPAsS
VPAS
SDVS
VPaAS
YPRS
mEND
TEND

VPBS
¥PBS

¥YPBS
YPBS
VEBS

L34
pRPo
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MICROCOMP TELECOMMUNICATED DATA
DHhP=-516 ASSEMBLY LISTIRG

005R
0059
NoRN
0061
0062
noe6?
006U
006ES
CORA
Noe7
00RRQ
0069
0070
nnT
N072
on73
007G
anTs
neré
co7?
007R
nn7a
Goan
Co81
noaz
N0KR3
noga
nnan
nneA
00r7
CNARA
QnRQ
00990
0091
nQa2
noal
g0on
0095
Q0an
ona’
neaR
0099
0100
101
0102
N103
0104
0105
0106
0107
n108
n10a9
0110
0111
0112
0113
0114

00087
00070
00071
ann72
na073
onavu
00075
00076
00077
00140
00101
30102
10103
00104
D005
30106
o107
oa1n
ot
Do112
0401171
nn11y
nn11s
an11e
0N
00120
60121
00122
001213
nNo124
n0125
N126
00127
no130
00131
00132
nn13l
00134
03135
on136
00137
no14o0
00141
on1y?
no1u3
nnlan
0gu5
no1a6
onu7
00150
00151
00152
00153
00154
00155
00156
001587

a 67
oa01
o a7
0401
0 0h
oun
0 06
oud
0 06
0 04
0 M

Q0232
76
00232
76
002132
77
00232
Tu
00244
00314
00153

noonny

0 n2
040
0 07
oud
0 0OR
0 N6
0 0o
0 07
0 o4
a0
0 945
0y91
0 06
0 0u
0 02
o401
0 07
0oun
n 06
0 06
0 na
o n7?
0 04
0401
0 08
o401
0 06
0 04
0 02
0 o7
ngn1
o 07
0uLon
0 %4
0 02
nuoA
0 06
nuni
0 06
0 o4
0 02
o 07

00226
16

00226
Tu

00226
00254
Nn0226
no232
0240
77

0a240
T4

00232
Qn232
nn2130
76

00230
T4

002130
00256
00230
00234
00240
T

0N240Q
Tu

00234
00234
00224
00234
75

0238
[

00312
00232

100400

¢ o1
0 07

on221
00252

AFFO

BF6{

D5B-

ILRS
DSB
LRS
DAD
LRS
DAD
LIRS
DAD
nsT
JMP
DBL
bLD
LRS
DS8
LRS
DAD
DAD
DST
NSE
DST
LRS
DAD
LRS
DAD
nsST
DLD
LRS
D5HB
LRS
DAD
DAD
DST
DSB
DST
LRS
DAD
LES

DAD |

NS3T
DLD
DSH
LRS
DSB
LRS
nSsT
DLD
LRS
DAD
LRS3
DAD

DST

DLD
DSB
SPL
JMP
DSB

VPEE

- VPBE

VPBE
VYPRE
CONZ
NZ

BRE0
VPAER
13}
YPAR
SDVE
YPAR
YPRE
TENP
TEMP

VERE
VPRE

.VPAS

VPAS

YLAS
SDVsS
VPAS
VPRS
TEMP

TEMP
VPBS
YPBS
DRPO
VPRS
VPES

MY
YPEBE

VPBE
CONZ
Nz

TINE
ORB0

LEVO
FH20
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MTCROCOMD TETFCOMMUNICATED DATA
npr-516 ASSFMBLY LISTING
100400

nq11s
011r
n117
0118
0119
n129
n1z1
n122
01213
n12y
nt12s
012k
0127
n12#a
n129
0130
0131
132
0133
13N
0135
0136
n137
139
N13a
O1un
iyt
a2
0143
01un
nias
N1uA
niuT
n1L#a
AR
3180

0151
0152
3153
n1RY
01685
n1&6
0157
0153
D159

0160

Q0ten
00161
NnoIeR2
N0163
N01AY
00165
ON1FR
0n167
on17n
np17e
00172
o6n173
nn174
00175
0017F
no177
on20nd
Go201
ap20?2
onppa
no20L
0p205
NO206
Q207
an21n
nnz1
o212
n0o213
nn214
nnN218
00214
An217
no22n
onzza
Np222
nN2zza
nnz225
nn2z6
00227
00230
noz231
00232
on231y
602230
an7is
0236
onz3?
no240
o02u1
no2u2
0o7u3
on2u4
00245
Q02406
no247
00280
00251

0 01
0 02
o 07
0 Ou
ouni
0 04
RV
0 06

nnnA
H 06
oun
n 06
004
¢ 02
0 07
040
0 a7
nund
n o
0 04

nr202
no23u
nn2le
0o2u0
76

0c240
71

00236
0023k
no224
0n23e
17

00236
Th

no242
n0310
gna22

? 002230

n0236
00240
76

00240
73

nN2 36
00216
0n224
00236
17

n0236
75

nn2u2
00310

nagons

-0 m

onono

oannnn
noonnon
onnnen
noonco
000000
a0enan
onnaon
rrooen
0aa0n0
anoono
Hnnono
nonaoo
000000
agonoo
onaoo.
no7630
nonooy
041210
Q00000
NT6L00
nonon
025740

ORAG

VDAS
VPBE
VDPBS
VPRD
TEMD
CONY
CONZ
SIXT

ORS8O0

SPL
JKP
pLD
pSH
nST
LRS
DAD
LRS
DAD
DST
DLD
DSB
LRS
DSH
T.RS
DAD
DST
JmMp
DLD
DSB
nST
RS
DAD
LES
DAD
nsT
DLD
DSR
1RS
nsA
LRS
DAD
NST
SGL
JIMpe
DRP

DBP
nap
DBP
DBP
DBP
DBP
ocCT
oCcT
DEC

DEC

ORAG
YPBS
YPRD
TENMD
TEND
VPRD
YPRD
DRPO
YPRD
VPRD
CONY
my

LEVO
YPRS
VOPD
TEMD
TPND
YPRD
vPRD
DRPO
VPRD
VPR D

coMy
nx

FALN

4]

4,7630
4,41210
32000BB30

44Q00RR30
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MICROCOMP TELECOMMTUNICATED DATA
DDP-516 ASSEMBLY LISTING

0161
nte2
0163

nN164
0165
D166
0167
n16R

00252
00253
00254
00255
00256
00257

000001
022020
000000
000000
000000
000000
000310
000312
goo3ty
000776

FH20
SDVE
SD¥s
MY
MY

M7
TINE

DEC
ppp
DBP

EQU
EQU
EQU
EQU
END

420008830
0

0

310

MX+2

MX+4
' 776
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PROGRAM NAME
SOURCE: COMP

BINARY: BCOMP

ENTRY POINTS: (location): COMP ('12000)
GENERAL DESCRIPTION:

After identifi.cation/ classification of a failure by IDEN, this
subroutine will start to compute the constant bias/ramp compensation to heal
the failure, After 10 iterations, the recertification process is started via
subroutine IDEN. Recompensation will stop as soon as the gyro has been
recertified with the latest value of the bias,
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s the gyro bias
polarity the same

as the parity equatio
polarity ?

(PLCD_ = 0)
m

Type
of failure being
compensated

constant bias {IDSW

Recompensation Subroutine

Note:
1 for 1st failure
m =

i 2 for 2nd failure
CMPI for 1st failure
{ CMPI for 2nd failure
{5 for 2nd failure

6 for 1st failure

]."LST for 1st failure
FLST for 2nd failure

ramp {IDSW_=-1)
m

= +1})
m

ZSUMm’p = ZSUMm'p_l
B, = zsuM 0 /P
BPRU = R

m m
B ! B
m = cos m
ATMP = B - MTOP

m

(convert meru to pulses/update)

+ ZTMP

— ATMP

{compensation/update
for failed gyro)

ABIG_Z =
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Yes| Z5UM
m
= ZTMP

o | (CED)

YSUMm’p = YSUMm 4 F 1 [ZSUMm,p,-l - (p-l)ZTMP]

BTMP = Y5UM
_ m

-4
(p+1)(p-1) .

1

B = cosaBTMP (slope in meru/2 min)

ZSUM = ZSUM + ZTMP
m,p m, p-1

CTMP = ZSUM, I p
p+1
ATMP = (5~ * BTMP + CTMP) MTP2

(convert meru to pulses/update)

( STRP )

Subroutine {o compute value

of ramp bias for use after
recertification

GYRI:E, = B . MTOP
m

{(convert meru/ 2 min to
pulses/update/2 min)

( EXiT )
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DATA ITEM DEFINITIONS

CMPL - {(CMPI + 2) Iteration counter used in recompensation
of a 1lst failure

CMP12 {CMPI) Same as above except for a 2nd failure

PLCD, {PLCD + 2) gyro bias polarity indicator for lst

failure recompensation. (¢ = gyro bias has

the same sign as parity equation polarity,

+ 1 = gyro bias has the opposite sign of the

parity equation polarity) -
PLCD, (PLCD) same as above except for a 2nd failure
BPRV1 (BPRV + 2) Previous iteration's computed value for

bias compensation of a 1st failure (parity

equation bias rather than gyro bias)
BPRV2 (BPRV) same as above except for a 2nd failure
ZSUMm; (Z5UM + 2) Parity equation residual accumulator for

a lst failure,

CMPI1 -
ZSUI‘.’I1 =X ZB, p where p = 0 7
corresponds to the value of n at which

the recompensation process starts,

ZSUM2 (ZSUM) Same as above except for a 2nd failure
CMPI2
ZSUM, = B, Zg |
YSUM, (YSUM + 2) Parity equation residual transformation

accurnulator used in recompensating a ist
failure when it is a ramp type.
YSUM, (YSUM) ~ Same as above except for a 2nd failure ramp.
B, (B + 2) Computed value of the gyro compensation for
a-lst failure, If the failure is of the constant
bias type, By is the biag in meru, If the
failure is of the ramp type, B1 is the slope

in meru/2 min,
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MTOP

MTP2

ABIG,

GYRPe

DATA ITEM DEFINITIONS {(continued)

(B)

(MTOP)

(MTP2)

(ABIG-+ABIG +11 )

(GYRP+GYRP + 11)

same as above except for a 2nd failure.
Constant used to convert a gyro bias
in meru to gyro bias in pulses/update.

Constant used to convert a parity equation

bias in meru to a gyro bias in pulses/
update (MTP2 = MTOP/cos «a)

Table of 6 compensation values, in pulses
to be added to its corresponding gyro each
update cycle (50 times/sec)

Table of 6 ramp compensation values
in pulsés to be added to its corresponding
ABIG, (see above) every 2 min.
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ATCPCCOMD TELRCOMMITNTCRTED DATA
nNP=516 ASSEMRLY LISTING

000t
no0n2
nnogl
naou
anos
onoA
anoT
nooR
nona
nen
oo
ony2
N0
onty
AEOR I
[4R¢R RS
roNT
NO1R
nnie
nozn
nnzt
np22
0023
nony
nn2zs
0n7e
on27
nN28
0029
0o3n
nn3in
00372
no3a
0030
no3s
003k
N7
0038
nQ3a
nouo
noun
angz2
nou3
nogu
nous
Q0ur
noat
ooug
onu9
0nso
nos1
nes2
H0%3
nosoy
0055
0056
nosy

00000
00001
opoo”
00a03
00004
conos
ooons
noo07
00010
0o01
onp12
00013
(ELIVE B
ongi1s
aone
paneg
00020
0nnz21
non22
oon21?
00024
0002%
0ng2e6
nan27
ong3n
nnn3
fo032
00n33
onniy
naN3IS
00n3e6
00037
0n04a0
000U
oonu2
aooul
anouy
000485
onous
onou?
00050
enosI
09052
I
nnosy
n0oR*%

0 onooonn
0ocno?
102 00316
0 06 00360
1 08 Q0316
1 02 ON3KE
100u00

O 01 0n012
1 02 NOE1Z
0 01 d001L
002 0Nn31u
1 07 00632
1 06 00322
0 04 00312
102 0062
100400

n 01 00076
1 02 00332
0 Gs 0ON312
1 04 00332
1 17 Q0031¢
aonz201
130040
foo201
ouptr 72

1 04 00322
0 06 NO304
0 16 00366
1 08 00326
02 00INL
ono 201

N 16 ON3RA
0401 A1

1 06 00326
on1y 77

1 04 00326
0 16 N03s7
0 04 0030L
102 00326
60201

0 16 063587
o401 61

0 06 00304
0401 66

b

COMP

0 0B 00304 R®RMPR

000005

SUBR
SUBR
SUBR
SUEBR
SUBR
SUBR
SOBR
SUBR
SUBR
SUBR
REL
DAC
DRL
DLD
NAD
DST
nLn
SPTL
JMP
DLD
Jmr
DLD
nsn
DAD
DET
DLD
SPL
JMr
DLD
DAD
nsT
DIV
TAR
CRRA
IAB
LRS
DST
DST
MPY
DST
nLn
I&B
MPY
LRS
DAD
ILLS
DST
MpYy
DST
DLD
IAB
MPY
L®s
DAD
LRS
DST
SGL

cCoMp
CHTIN
"CMMY

BP2

STRP
GRMP
PLCD
pCP2
GREBI

k¥

CcMPI, 1
D1R6

CMPI, 1
PLCD,1

43
748,
L E |
DEPO
748 ,1
BPRV, 1
ZT®D
IDSH, 1

RPCM
ZSTH, 1
ZTHP
751N, 1
CMPT,

3
BPRYV,1
ATMP
ICOS
B, 1
ATHMP

ICos
15

B,1
1

B,
NTOP
ATHMP
B, 1

MTOP
15
ATHMP
10
ATHMP
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MTCPDCNMP TEIRCOMMIUNTCATED DATA
PRP-516 ASSEMBLY LISTING

ON5R 00056 0 02 00000 LDA 0

0n%Ra 000587 100040 SZE

0060 O0DNAO 001 000RZ JMD *+3
0061 ON0AKY 0 012 006U LDA FLST+1
00E2 OONE2 0 01 20064 Jme *42
NORI NO0NRY n 02 006U0 LDA FLST
D08 000AL 0 N7 NOURS sUR =1
0nARe QNNARS o415 77 ALS 1

n066 DONAA ¢ 08 000ng STA 0

n067T NNOART 0noon07 h1:38

Q0GR 0N0TO 1 02 nouz22 PLD ARIG, 1
L0069 DODT 0 07 00304 NSE ATNMP
noTNn 00012 1 07 00u22 DSP ARIG, 1
0071 6nnT3 1 04 Q0472 nST ARTG 1
fo7? 0NOTY noono0s SGL

NOTT 00NTS =00 01 CODO0D JMP%  COMP
0nTe 0NOTE 1 02 00314 RPCM DLD CMPI, T
nNpIe NANTT 0 07 0N3RL psa D1RA
LOTR 00100 0 04 003U DST BTMPD
0n7TT Co0t01 100040 SZE

CO7TR 00102 0 61 00106 JIND NTP1
an7IT NoIn3 ¢ 02 00312 nLD aTMP
NaR0 00100 1 08 00332 DST 7S0UM, 1
one1 no10s -0 01 GN000 JMp* COMP
nnR? 00106 0 0F ON3R2 NTP1 DAD DHEG
nNRY ON107 0 o4 D010 nsT CTMP
£nR4Y 00110 noo2 00312 A TTHE
noRs onti N 16 00106 MPY RTMD
COBs 00112 0 o4 003Nk DST ATHMP
NORT 00117 0 02 00312 DLD ZTHY?
rNas 00114 000201 IAR

00RO N011S 0 16 002306 MPY BETMD
poed on11k ount 61 LRS 15
cN91 00117 N 06 NO3INY NAD ATHMP
noe? on12n nn11 72 L1sS ]

nng NN121 0 04 00304 DST ATMP
noas 00122 102 nn332 DLD Zsu®,
n09s NN123 o 07 00304 DSB ATMP?
nnog 00124 0 17 00310 DIV CTMP
nEa97T 00125 non201 TAB

nog” 00126 160000 CRA

aoaa 00127 Gno2o1 TAB

8100 00130 ountr 712 LRS A

0101 00131 1 0 00336 DAD YSoM,
0102 00132 1 04 00336 DST YSU%, 1
6103 D0133 1 02 00316 DLD CMPI, 1
01048 00130 0 06 003I&L DAP D1RE
010% 00135 0 o4 0n310 DST. CTMP
0106 NN135 n 16 D0306 MPY BTMD
n107 nN137 0 0ou 00306 nsT BTMP
0108 00140 0 02 00314 DLD DEPO
p109 00141 1 07 an33e nse YSTUM, 1
0110 nn1a? 0 17 00306 DIV BTMP
0111 00143 non201 IAB

0112 004y 140040 CRA

0112 00185 neg201 TAB

0114 00146 nuo1 /7 LRS 9
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*TCTOCOMP TETECOMMUNICATED DATA
Dhe=-516 ASSEMBLY LISTING

RIS
n11A
o1
Nn114
n119
0120
0121
o127
0123
0124
0125
0126
0127
n1z29
0129
n13in
nN1311
n13z
n137
n12u
n13rn
n13n
0137
nt3n
nile
nign
n1y1
N2
a1u
n1na
105
N1k
oiu7
niua
nu=
nnn
0151
n152
N165%
n1sy
n155
n1ca
n157
niea
1509
01FRN
161
0182
N1R2
D16
N1R5
0166
0187
168
N01£9
0170
3171

00147
nn1s0
ne151
0Qa152
NN1e3
N01h7u
0nN15%
Ontsa
nn1s”
nntTen
00161
00162
0nN1ad
AN16L
nN16a%
0R1R6
0NIRT
DO1TNn
nn171
nn172
nn113
nn17u
nnN1Ts
no17R
N1
nnzo0
nnoang
nngzoz
noz03
o004
nnN2on
nn2ne
00207
no21n
nn~"11
aQ217?
00211
Nzt
nnpn
[SLAD 3
nn?17
na22n
D0221
nn2322
N2y
00224
nn22a
00228
00227
N5 230
nn23an
nnzin
00231
0ona3u
np235
00723h
nnz237

0 0u
0 16
1 04
0 02

00304
N03R6
00326
00304

nno201

0 16
040
06
on
na
113
04
17

bk D ok b

N02A6
61

00326
N0328
ne3az
on3z
0P332
a0 316

00201
140040
ponz2om

0401
N oo
0 02
n 16k
0 oy
a2

72

ne3one
00304
HIVERES
0312
nn304

onn2o

0 1%
0801
0 06
ne11
nA
Ou
ou
16
ou
0?2

[ S el B o JES S-1

0210
A

No212
T4

60306
00322
no30h
nn3Ton
De310
003nu

606201

n e
funi
0 0r
ounI
0 07

nez3T0
A1
DO31n
/7
0oQ5u

¢ oannenn
anann
101040

01
02
b
02
0ou
ou
o4

D ok ek DD oD

a0anos

-0 01

anz22e
00314
ne222
coa
00316
nn3iz
no336

anzie

0 000000
0n0ag07

1 02
¢ 0on
0 02
0 04

00316
00320
00332
00334

CMTYH

CHamy

BST
MPY
DST
DLD

‘TAR

"PY
LRS
DAD
Ds™
oL
DAD
nsT
nIv
IBaB
CRA
TAR
ILPS
DST
pLD
MPY
DST
DID
TAB
MTY
LRS
BAD
TLS
DAD
nsT
DST
“PY
DST
DLD
TAR
MPY
LRS
DAD
LIRS
JIMP
DAC
DBL
SNZ
JMP
DLD
DST
DLD
nsT
nsT
DST
SGL
JMp=*
DAC
DRL
DLD
DST
DLD
os™

ATHMP
1C0Ss
R, 1
ATHMP

ICcOos
15

B,1
B, 1
751N, 1
ZTHD
Z507,1
CMPT, 1

ﬁ -
BT®P
ATHKP
cTep
7.T™P
AT™D

CTMP
15
7TND

U

BTMD
RPRY, 1
ATMP
MTP2
CcTRD
ATMD

M2
15
cTMP
a
PMDR
*

* 4
bRpPn
BDRV, 1
DBPO
CMPI, 1
ZSUM 1
Yysus,

CHMIN
*w

CMPI
CHPTI+2
AR |
ZSUM+2
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MICECCOND TRELECOMMINICATED DATA

01712
0173
0174
0175
n176
0177
0178
0179
ni1an
0181
01R2
0183
a18¢4
n18s
g18s6
0187
D1R/1%
0189
ni1an
0191
n1a2
0193
n1g94
1195
0t19 R
0197
f1a#8
0109
0201
0201
0202
0203
0204
nzos
n204
nz2ar
g20n8

0n20m
0210
021
0212

N2t

N2ty

0215

N216

DhpP-516
onz2u0 0 02 00326
no241 0 04 00330
00242 D 02 00336
no243 0 04 00340
0n2ub 5 02 003586
0n2u% 0 04 00360
no2u6 0 02 00322
00247 0 04 nO32u
00250 00n00s%
00251 -0 01 0NM232
00252 0 0o0ento
002812 1 02 00326
D0250 n 16 0n3167
00255 0 03 N0308
00256 1 02 0n326
00257 000201
00260 0 16 00367
00261 oun1 61
00262 ¢ 96 N030Y
00263 H401 6F
n12eu G 04 00304
00265 annnes
n0264 0 92 20000
G267 180000
no2790 9 01 00273
D027 0 02 00601
an272 0 01 0D274
0nz273 0 02 00640
00274 0 07 DOUES
on27s o115 77
nn2746 0 04 00000
60277 nonoon7
fo3INg 102 00342
00301 ¢ 05 00304
nn3nz 1 04 30342
00303 -0 D1 00252
a03ng 020200
¢0305 000000
0030A nooong
00307 000000
00310 0nanon
00211 cooono
00312 000000
00313 000000
00314 a0000d
00315 000000
00316 000000
00317 nnonoo
n032n ononen
00221 4ooooo
ng322 00000
001321 000000
fo32u a00900
00325 000000
00326 0nonoo
00327 060000
01330 06000400

STRP

ZTMP
DAPo

cHpPI

BPRY

BP2

ASSWMBLY LISTING

DLD
DST
DLD
DsT
DLD
DsT
DLD
DST
3GL
JMP*
hAC
nLD
MPY
BsT
DLD
IAB
MpYy
LRS
DAD
LRS
DST
SGL
LDA
S2E
JHD
LDA
JHP
L.DA
5UR
ALs
STA
DBL
DLD
DAD
DsST
JMP*
DRP

RBP
DBP
nBP
DBP

BSZ

B5Z

BS%Z

DRP

3]

A+2
YSun
YSUN+2
PLCD
PLCD+2
BRPRY
BPRY+2

CHNY
o

B,

MTOP
ATMP
B,?

MTOP
15
ATHMP
10
ATMP

n

*43
FLST+1
xg 2
FLST
=1

1

0

GYRP,1
AT MP
GYRP,1
STRP

0

0

iy
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MICROCNAMP TFLECOMMUNICATED DATA
nner-516 ASSEMBLY LISTING
000000
000040
a000n0
0000no0
000000
0anoono
00o0and
aeonoon
N00000
onanng
anennn
0000ana
000000
noanch
nonoao
oocono
000000
000060
ananono
nonono
anoeng
oannno
noooano
oanaono
naoean
Gcoang
aonnQao
001000
040000
Qusu7s

n217

0z1%

nz222
n227?

na24
n22%
N22¢
0227
naaze
nz29
02n
0731
n2132
n233
n234
0235
n2136
H227
{']')'!Q
nv3a9
HIun
N4
nauz
02y
n2ua
o2u%
02u6
ozaT
n2us
2449
0250
n2519

00331
00332
00231
n0334
00335
00134
00337
0a3u0
00347
00142
00347
0034y
00345
00346
00307
00350
00351
00352
10157
001354
00155
AHELT
0357
00360
N03A1
n0367
00153
00364
LR
NQIAA

nN3RT

6Nl 0

0nN3IT
0032
gniTx
on3TYy
0n317s
NN3ITA
00377
ORI
00401
aouH2
0nacs3
000y
ohaens
00u0k
0n4q7
00a10
00u11
onu12

0NT1216

04152%
DO00RLE
400650
to0AR72
naneu?
00N6u0
n Nanoco
100020
-0 01 po3M
noonnz

DOoODOoODTOOoOT DD

n?
06
04
02
06
]
02
08
L
0z
06
oy
02
06

onnz2z
aoano
Q0400
nou2y
o402
nou02
0ouze
noaoy
oouoy
noain
0oL o6
0ouos6
oou3?
anu10

Z57M RST
YSNY BSY

GYRP RS2

PLCN BSZ
PCP2 BSZ
DHRA DEC
N1B6 DEC

ICOS DEC
* CONSTANT
MTOP DEC
* CONSTANT
MTP2 DEC
CHMPY EQN
CPT EOU
b4 BOT
IDSW EQU
FLST EQU
GRBI DAC
SR1
JMp*
DBIL
DLD
DAD
nsT
DLD
DAD
hsT
DLD
DAD
DST
DLD
DAD
DST
DLD
DAD

u

4

12

2

2
0.583B6
1BB6

1.1756B1

TO CONVERT MFRUW T0 PULSFS/IPDRTR
0.#828F-58-17

EQUAT TO ABDOVE CONSTANT TIMFS /109
0.8027TE-5R-16

relus

t6S0

1622

ey

1640
*%

SRBI

ARIG
GAPC
GAPC
BBIG
GBPC
GRPC
CRIG
GCPC
GCPC
DBIG
GDPC
GDPC
EBIG
GEPC
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MICRPOCOMP TELECOMMUNICATED DATA

0252
0253
0254
N255
0256
0257
0258

0259
N260
0267
0262
0267

N6k
0265
076AR
NRRT
n268
Q7R3
D273
n?71
n272
02113
nz27h
Q27s
0274
0277
0274
0279
p2an
nz2a1
nzR2
N2817
0284
02A5
n286
n2s?
0289

n2aa

0290

npe-516
0nu? 0 04 0041D
nnu1s 0 02 f0oula
0ony1s 0 06 NOUA2
00414 N ot 0ou12
ony1T 000005
oouzn =0 01 0037
agu22 000000
00423 000000
opus2y d00000
onu2s 000000
NOY2A 200000
goa27 000000
ony 30 aaponn
aouin noo0oo
0nul? 0000Gco
onuig neagoo
00434 gooang
oou3ls oeonNQd
0n04ann
ofouQ2
000u0y
ocouns
oNne g
oony2
onnA 0 ooocno
oan3y” 0 35 00LaY
onuan gnaoo7
00N 0 02 00776
noau? 0 07 00460
onuel 100400
nonay o 01 00456
00nus 007 Nou62
NOULA 0 06 0046l
nnau’y n 04 00460
0ousn 1 02 00436
anuest 107 00356
gousz 1 048 00436
00453 0 12 080000
00454 ¢ 12 00000
DONARS 0 01 004SO
nnuseée 400005
00457 -0 01 00U
D04RG 000000
nouel nonoQo
nou6e2 00o00Q
0046l 027300
nou6y 1777640
nouss 000001

ABIG
BRAIG
CBIG
nRISG
EBIG
FBIA
GRPC
GBPC
GCPT
GDPC
GEPC

GFPC
GRMP

GPLP

GROT

TTMP

THIN

ASSEMBLY LISTING

nsT
DLD

DAD

DST
SGL
JEP*
DBP

[): 1
DBP
DBP
nNee
DRP

EQN
FOU
EQD
EQU
EQU
EQU
DAC
1DX
TRL
DLD
DSB
SPL
JHP
DLD
DAD
DST
pLD
DSE
DST
IRS
IRS
JMp
SGL
JMP*
DBP

acT

FND

GEPC
PBIG
GFPC
GFPC

GRBI

0
G

'*u00
GAPC+2
nBPC+2
GCPT+2
GDPC+?
GEPC+?
" ¥
==12

' 776
TTMP

GROT
THIN

TR
TTHP
ABTG+12,1
GYRP+12,1
ABIG+12,1
0

0

GRLP

GRNP
0

0,27340
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PROGRAM NAME:

SOURCE: GPUA

BINARY: BGPAC

ENTRY POINTS (LOCATION): GPAC ('12466)
GENERAL DESCRIPTION:

This subroutine accumulates gyro pulses for the failure isolation,
detection, classification and recertification programs in this system, It
also accumulates Af body (T !ABBI) for the X, Y and Z axes, used to raise
the TSE limit for dynamic environments.
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MICPOCOMP TELECOMMUNICATED DATA

0601
nonz2
oon3
coou
0005
coos
nno7
0008
oono
nntn
na1t
no12
nno13
coy
0n1s
O016
nnt7
00 1A
0019
no2n
noz
0nz”
o022
no2y
nozs
0026
c027
0n28
ngza
00130
oo
rno
no33
nn3s
no3s
nola
o037
cnan
0039
ooan
o0
ngu2
onun
noun
nous
nnue
cou?
cnuR
oou9
0050
00n1
nos?
0Nel
Qnsy
nnss
LTS
0ns7?

DDP-516& ASSEMBLY LISTI

0onono
00001
00002
00003
00004
00005
00006
00007
00010
oont1
o002
NnNn13
onnia
0an14s
0oN16
ann17
onnzo
o000z
nonzz
00023
nono2u
onn2s
ann2¢e
onnz7y
00030
ane3t
oon3z
nan33
oan3n
nonis
0nd3e
Nnni3?
0nnan
anoun
0042
nnnys3
ooouly
noous
0NNYLF
onayy
aanso
NN051
npos2
onns2
0nosy
0npss

0 Q00000
000007
0 02 00400
oun1 81
0 0f 00330
0 04 00330
0 02 00802
0401 61
0 06 00332
0 04 00332
0 02 00udy
0401 61
0 06 0C334
0 of 00334
0 02 00H0A
04nt 61
¢ 06 0N1336
0 04 00338
0 02 00410
nugt A1
0 66 00340
0 04 00340
0 02 00412
cuol1 A1
0 06 00342
0 ot 00342
00noos
0 02 00814
100400
140407
0 Q4 80056
0 02 6d4le
10oung
14nu0?
G 0f 00056
0 04 0NDSe
0 02 00420
100400
Tujun?
0 06 00056
000007
0401 61
0 0f 00574
0 04 00574
noonos
=0 01 90000
000800
000402
anoaon
000406
000U
000412
000330
0003132
0002334

GPAC

GAPC
GBPC
GCPC
GDPC
GEPC
GPPC
GACA
GACH
GACC

NG
REL
SUBR
DAC
DBL
DLD
LRS
DAD
DST
DLD
LRS
DAD
DST
NLD
LRS
DAD
DST
DLD
LRS
DAD
DST
DLD
RS
DAD
DST
DLD
LRS
DAD
DST
SGL
LDA
SPL
TCA
5TA
LDA
SPL
TCA
ADD
STA
LBA
SPL
TCH
ADD
DBL
LRS
DAD
DST
SGL
JMD*
EOU
EQN
EQU
EQU
EQU
EQU
FoO
EQU
FOU

GPAC
'T ]

GAPC
15

GACA
GACA
GBPC
15

GACH
GACH
GCPC

GACC
GACC
GDPC

GACD
GACD
GEPRC
15

GACE
GACE
GFPC

GACP
GACF

DTXR

STSE
DTYB

STSE
S5TSE
DTZ8

STSE

15
SUDT
s50DT

GPAC
tynn
GAPC+2
GAPC+l
GAPC+6
GAPC+SH
GAPC+10
*330
GACA+2
GACA+Y
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MTCROCOMP TELFCOMMUNICATED DATA
DDP-516 ASSEMBLY LISTIRG

nnss
npoea
N0F0
0061
One2
0063
noey
N065
0066

00056

0003136
000340
000342
00041y
000416
000420
nons7y
000000

GACD
GACE
GACF
DTX B
DTYB
DTZB
SUDT
STSE

EQU

EQU
EQU
EQU
EQU
EQU
FQU
ocT
END

GACA+6
GACA+8
. GACA#10
*tH1y
" DTXR+2
DTXB+G
574
0
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PROGRAM NAME
SOURCE: AZCA

BINARY: BAZCA

ENTRY POINTS (location}:AZCA ('12546)
GENERAL DESCRIPTION: '

This subroutine performs the final portion of the coarse align
sequence: Azimuth alignment. As input, it uses the 200 sec worth of
accumulated and filtered AV pulses from subroutine SVFL, It first computes
the level frame-to-navigation frame quaternion ' LQN. It then computes the

desired body frame-to-navigation frame quaternion BQN by quaternion

multiplication:
BQN = LQN(BQL)

Where BQL is the quarternion computed in the leveling subroutine
LUCA. B@N becomes the new system quarternion,
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Azimuth Alignment

| AZCA For Coarse Align
Compute Filtered Velocity | —

Components

SVFY = 53-54
SVFZ = 532-51

t

B = \[SDFYz +spFz?

Compute LQN:

E =W71 - SDFY/B) in

JX = (1 + SDFY/B) /2

CJX = X

LQN
= (E, JX, 0,0)

'

Let BQL = (LI, PIX, PIY, PIZ)

Compute BQN: be quarternion computed in LVCA
. and now the system quarternion
Then: .
JIX = E(PIX) + LI{JX)
JIY = E(PIY¥) + JX (PIZ)
JIZ = E(PIZ) + JX (PIY)
EI = E(LI} - JX(PIX)

BQN = (EI, JIX, JIY, JIZ)
3

EXIT
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MICREOCOMP TELECOMMUNICATED DATA
DDP-516f ASSEMBRLY LISTI

0001

ono2

0003
000y
0005
0006
ono?
onng
o009
0010
o0
0012
0013
No14
0015
0016
0017
po1e
0019
o020
0021
0022
oo}
0024
no2s
c026
0027
oozn
noz9
0030
oo
0032
no213
0034
0025
0026
0027
0038
0n3a
0Qun
nou
cou2
o0u3
ooun
0085
on4gs
0047
anag
00ous
0050
0051
noR2
0053
nosu
0055
0056
0057

00000
00001
00002
0oo003
00004
onnos
00006
00007
00010
00011
ono12
00013
0c014
00015
nng1F
anniT
00020
00021
00022
00023
6no2n
00025
0on26
nno27
on030
00031
00032
00033
0003u
non3s
00036
00037
ooouo
onont
oQou2
00043
ooduu
0oous
aoous
aoou?
aonnso
noest
nons2
nn0s3
00054
0NOs5
00056
0nns7
00060
00061
ono6e2
00063
aonel
00065
00066

0 000000
000007
-0 02 00u22

-0 o7
0411
n o4

oou23
76
00366

000101
000005

0O 0b

00370

noooul

0 ou
9 n2

00376
00370

nnoon?’

0 o4
-0 02
-0 07

na11

a N4

a0370
oouz1
00420
76

00364

003101
000005

0 ou

no3v2

onoour

0 o8
0 02

00377
00372

000007

0 Ou

00372

no000s

0 02
omn
0 M

002376
00377
00080

131000

0 01
0 N2
0 o4

ooou7
00377
no376

noooo7s

0 0z
0 o4
0 02
0 o1

00372
g0370
00366
00051

0000407

0 02
0 04

00364
00372

00005

0 02

001376

140407

0 03
0 05
0 ou

o0u25%
00424
00062

000007

0 02
nat1
0 o8
0 16
0401
0 0u

no3v2
00
00372
00372
76
00374

RZCA -

EXCH

LDBT

LSHA

NG
SUOBR
REL
DAC
DBL
DLD*
DSB¥
LLS
D5T
NRM
561
5TA
SCA
STHA
LDA
DBL
DST
DLD*
DSB*
LLS
DST-
NERN
SGL
5Th
SCA
STA
LDA
NEBL
DST
S5GY.
LDA
CAS
JMP
NOP
JHP
LDA
STA
DEBEL
bLD
DST
DLD
JNP
DBL
DLD
nsST
SGL
LDA
TCA
ANA
ERA
STA
DBL
LD
LLS
DST
nPY
LRS
DST

AZCA

L1

53¢
s4C
2
SYFPY

THMPA

SHP
TMPA

THPA
52C
31C
2
SVFZ

THEB

SH¥2
THMFB

TXPB

SHF1
SHF2
EXCH

LDEBT
SHF2
SHF1

THMP®
TMPA
SVFY
LDBT+2

SYFZ
THPA

SHAF1

=v00077
=141100
LSHA

T™HPN
%
T™PR
TMPB
2
STHM?P
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MICRCCOMP
nppP-516 ASSEMBLY LISTING

gQs9
6059
NN6eN
one?
0062
o] ]
Q06h
Q0R<
DO6R
0087
00RRA
C0R9
onTH
noTi
N7
np72
no7TU
0078
noTe
ontT
0073
onra
oann
0081
nos?
Q83
ngsn
rQa8s
00BA
a0nR7
ngas
0nAg
0020
0091
on9?
nn9?
009u
noas
NC9F
097y
GA9R
0pas
0100
0101
0102
01032
0104
0105
010F
0107
0108
0109
0110
n111
N112
0113
n11a

00067
00070

noo7Ta

00072
00073
nonTy
nnoTs
0007h
anaTy
00100
00101
00102
no1932
an104
nntT0s
on106
fo107
00110
ant11
00112
00113
00174
o015
001146
0n11?
no120
a2
00122
o123
00120
00125
nn126
nn127
00130
001131
o132
o123
0134
00135
on13s
nn137
on14d
octut
00142
N1yl
00144
0014s
nn1ua
00167
0n1sn
00151
0n152
00153
00154
00155
00156
00157

0 02 00372
000201

0 16 00372
0401 60

0 06 00374
0 04 0037y
0 02 00370
0 16 00370
0601 76

0 06 00374
0 04 00374
0 02 00370
N00201

0 16 00370
0401 60

0 06 00374
8 10 00000
0 08 00374
000005

0 02 00376
140407

0 03 00425
0 05 00624
0 04 00121
000007

0 02 00366
0411 00
nuglr 15

0 17 00374
0801 61
0411 61

0 04 0037u
0 02 00400
0 07 00374
0801 77

0 10 00000
0 04 0040H
0 02 00374
0 06 00490
0401 77

0 10 00000
0 04 DOUOK
0 02 00402
0 07 00364
101400

01 00150
02 00402
07 00406
04 00406
02 00660
16 00804
0400810
02 00460
000201

0 16 00404
0801 61

0 06 00410

oo oo

LSHA

QRTC

TELECOMMUNTICATED DATA

DLD.
IAB
neYy
LRS
DAD
DST
oLD
MPY
LRS
DAD
DST
DLD
IAB
mMey
LEBS
DAD
CALL
DST
SGL
LDA
TCA
ANA
ERA
STA
DBRL
DLD
LLS
LEBS
DIV
LRS
LLS
nsT
DLD
DSB
LRS
CALL
DST
PLD
DAD
LRS
CALL
DST
DLD
DSB
SNI
JMP
DLD
DSB
nsT
LD
MPY

. DST

DLD
IRB
MPY
LRS
DAD

TMPB

- THPR

16
5Tmp
STeP
THMRA
TMEPA
2
STHD
STMP
TMPA

TMEA
16

5THP
DSOR
STHMP

SAPY
='00077
='21100
LSHB

SVFY
ik

B
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MICREQOCNNP TFRLECOMMONICATED DATA
DDP-516 ASSEMBLY LISTING

0115
0116
0117
011R
0119
01290
0121
0122
n1z3
0124
0125
n12k
0127
012n
0129
0130
0131
n132
nt133
0134
0135
0136
n137
0138
01349
0140
14
0142
0143
n144
n1us
0186
f1a7
Q1u8
01yn0
0154
0151
0182
0153
01654
n15%
0156
0157
0158
0159
0160
0161
N1e2
0163
N6l
N165
0166
0167
0168
0169
0170
0171

00160
00161
00162
00163
00164
0N165
001A5
00167
00170
on17
00172
0n173?
00174
on17s
00176
on177
00200
00201
00202
002073
nnz2on
00205
00206
00207
0210
00211
no212
00212
Na21u
0n215
00216
on217
00220
o221
00227
00223
002240
00225
noaz22a
00227
00230
00231
00232
00233
0023y
002135
n0236
002137
00240
naz241
00242
00243
00244
00245
on246
og2u”
0Q250

0 0u 00410
0 02 00404
o020

0 16 00460
0401 61

0 00410
04 00410
02 0046l
16 0NLQ6
o4 00412
Y 02 00464
nno201

0 16 00UNG
nugl1 A1

0 06 00412
0 04 0012
0 02 00406
ono2n1

O 16 0046l
audl1 A1

0 06 00412
0 N4 00412
0 02 00810
0 07 rDpu2
cu11 77

0 04 00810
0 02 ooudu
O 16 Q00470
0 0u 00410
0 02 00404
noa20

N 16 00470
ount 61

0 na 00414
7 04 00414
7 02 00470
Q00201

g 16 00404
0801 61

0h NOLTY
04 Q0Cu14
n2 00474
15 00406
Qu 00412
02 00474
00201

0 16 NG406
onnt 61

0 06 DOK12
0 ot Q0u12
0 02 00u06
nno2o

0 16 00474
nent1 51

0 06 00412
0 o4 00412
002 douy

DO

[ e - N -

DST
DLD
IAB
MPY
LRS
DAD
DST
DLD
MPY
DST
DLD
IAR
MPY
LRS
DAD
DST
DLD
IAB
MPY
LRS
DAD
DST
DLD
NSH
LLS
DST
DLD
MPY
DST
nLo
IAR
MPY
LRSS
DAD
DsT
DLD
IAB
MpY
LRS
DAD
bsT
DLD
MPY
DST
DLD
IAB
MPY
LRS
DAD
DST
DLD
IAB
NPY
LRS
DAD
DST
DLD

11
15
E1

Pi1X
JX

JI¥
P1X

JX

J1X
JI1X
Jx

P1X
15
J1X
J1x
E1
J1X

F1
E
P1Y
Jy

P1Y
15

l11?
J1Y
Py

15

J1Y
J1y
P12
JX

Jiy
P12

Jx
15
I
J1x
JxX

P12
15

JIX
J1x
J1Y
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MICPOCOMD TELFCOMMUNICATED DATA
DDP-51A4 ASSEMBLY LISTING

n172
0173
0174
n17s
017k
0177
0178
0179
2180
0181
0182
2183
n18s
0185
0185
0187
0188
01R79
t100
0191
1432
0197
0194
010x
0195
0197
n1aa
019¢
0200
0201
n202
0203
3204
0205
0206
0207
0208
0200
0219
0211
0212
0213
0214
021%
0216
0217
0218
0219
0220
n221
n222
0223
022
0225
0226
0227
0228

0n251
00252
00253
00?54
00255
00256

00257

00260
00261
00262
nn262
00264
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PROGRAM NAME .
SOURCE: LVCA

BINARY: BLVCA

ENTRY POINTS (location): LVCA ('13174)

GENERAL DESCRIPTION:

This subroutine performs the leveling function for coarse
alignment, As input itusesl minute's accumulation of AV pulses in body-
frame coordinates. As output, it passes on to the executive the body-to-
level-frame-quarternion, This quarternion is then used as the system
quarternion prior to the azimuth alignment,
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obtain accumulated
V pulses for
1 min,
SVX,
sSVvY,

SVZ

!

Leveling Subroutine

. For Coarse Alignment

compute normalized average
acceleration for 1 min,

i h
FX =— 8VX
60g

1

FY =—— SVY
60g
1

FZ =—— 8VZ
60g

Compute Body-To-Level
frame Quarternion (BQL):

LI =V (1 +FX)/ 2
PIY = WZ /2LI
PIX= 0

PIZ = - FY/ 2L}

BQL = (LI, PIX, PIY, PIZ)

i !

ensure that BQL
is a unit
Quarternicn
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PROGRAM NAME

SOURCE: DC50

BINARY: BDCS50

ENTRY POINT (location): DCOA ('13344)

ACCESSIBLE VARIABLES (location): AOAP ('13452)

BOAP ('13454), COAP ('13456), DOAP ('13460), EOAP ('13462),
FOAP (113484) -

GENERAL DESCRIPTION:

The SIRU gyros sense not only a rotational input about their input
axes, i.e., the A# pulses over some interval would equal the integral of
WIRA over that interwval, but also they sense a change in the rotational
input about their output axes, i.e., the A6 pulses over some interval would -
equal (-1)/H times the integral of W , over that interval, The latter
can essentially be considered an error source since the gyro output is

supposed to represent only the former input axis rotation.

The integral of W, fromt; tot, is simply Wop A (t3) = Wapa
(t;). TheA# errorduring that interval is simply (-1/H) Wora () - (-T/H)
Wga (). Tocompensate this error, one simply has to add ((DD/H) (Woga
(tz)) and subtract (I\/H)(WORA(tl)) at‘time t,. Overone update interval
the rate Weyp o (for say the E gyro) equals
Fay)
X

At
Since at is constant (.02 seconds), we can express WORA as K and

rewrite the compensation gquantity as

+E K) 80_(,) - G K) 806

This subroutine is called once per update and calculates the first of
the two compensation terms above. The second term is saved from the
previous update. DTXB, DTYB and DTZB are AGX, AOY and AGZ
respectively.

GAIH,GBTH ......... ... GFIH are the scaled constants equal to
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PROGRAM NAME:

SOURCE: FDIS

BINARY: BPSFI .

ENTRY POINTS (LOCATION): PSFI ('14000), PRBI ('14740}
GENERAL DESCRIPTION:

The subroutine PSFI is called once every two minutes and its
purpose is to estimate bias recompensations for failed accelerometers.
Whenever the accelerometer fail status changes, this subroutine will jump
to RSTC which restarts the compensation estimator by zeroing INIT and
storing the new fail status in PSFC (except when a change is made such
that there are no fails, in other words a fail has healed, in which case
PSFI just returns). The first time one accelerometer fail is detected and
isolated PSFI will jump to RSTC. The next iteration, 2 minutes later,
provided that the fail status is the same, PSFI will jump to COCR to do the
first of five iterations (10 minutes of AV) used to estimate the bias, If

a second fail occurs during the 10 minutes the whole process is restarted.

For one fail, five bias estimates are calculated and stored
sequentially in E11, E11 + 2, E11 + 4, E11 + 6 and E11 + 8, After
the fifth iteration these are summed by SUMC, scaled by BIAM and
stored in OPFBE, Then a call is made to RORB which takes a statistical
differential of the five bias estimates which is then compared to LIMR to
classify the degradation as either a bias or a ramp, indicating such by
putting a plus or minus 1 in FROB., The bias estimate is then added to
ABIA, BBIA . . . or FBIA which eventually recompensates the accelerometers,
Finally the bias estimate is scaled for the output program and stored in FPBO,

For two failures,the sequence starts at TWFL and requires more man-
ipulation because it is not desirable to have one failed accelerometer effect
the bias estimate of another, It also requires a scaling of 5/4 because of the

difference in the two fail error equations,
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The subroutine PRBI is called once every accelerometer update
and if sense switch 1 i8 reset will add the recompensation estimates
made by PSFI1( ABIA , . .FBIA) to the raw accelerometer pulse counts.
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00746
18622
0750
18624
an 752
TUE26
0TSy
14630
007586
14632

-~

neruunD

0 a2

14100

11206

0 04
on1s
0 oy
0 02

14100
77

00600
14057

100040

c 01
n 02
oa1%5
0 06
0 04

14235
18056
16

14204
14203

ooona7

-0 10
1 o1

14203
14646

089000%

0 02
4 07

18100
14774

100040

-0 01

164000

PSFC
OPPR
OPSH
FPRO
SPBO
LIMR
2}

D1
D2
FROB
SROB
SAVHM

DBPO

- IRIT

OPNC
COCR

DBYP-
DBP
DBP

FoU
EQU
OCT

DRP
DEP
DBP

EQU
EQU
pap

DBRP

oCT
DEC
DLD
DST
DLD
DST
DLD
DST
DLD
DST
DLD
DST
DLD
DST
SGL
LbA
AOA
STA
ARLS
STA
1DA
SZE
JMP
LDA
ALS
ADD
STA
DBL
J5T*
D ST
SGL
LDA
SUB
SZR
JHP*

436
"‘wao
0, 10000

"hy2
Wu3

INIT

INTT

1

0
PSFC+

TWFL
FSFC
2

FFPRAD
FAPT

FAPT
B11-2,1

inie
=5

PSFI
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MICRGCOMP TEIECOMMINICATED DATA
nnP-516 ASSEMBLY

n104
0105
0106/
o107
0108
n1po
11N
9111
0112
0117
0114
n11%5
n116
0117
fr1e
0119
120
n121
0122
0123
n12y
0125
0126
0127
0128
012a
0130
Nt131
0132
0133
N13u
0135
011
0137
N138
0119
o140
0141
0147
0143
n1uy
n1es
146
0147
1148
01u9
Q150
0151
0152
0153
NS4y
0155
0156
0157
0158
0159
nN160

14141
14144
14945
15146
14147
14150
14151
14152
14151
14154
1415R7
151546
18157
18160
141861
14162
14161
14164
14165
14164
14167
14170
14171
14172
14173
14178
14175
14174
14177
1200
14201
14202
142013
18704
14205
14206
14207
14210
14211
1m212
14213
14214
14215
14216
14217
14220
14221
14222
14223
14228
14225
14226
14227
14230
14231
14232
14233

0
0

o4 14100
35 1773

000007

0
0
¢
0
0

10 18475
10 14504
o4 14060
10 14031
04 14070

1014C0

0
0
0
0

01 10157
07 14070
07 14070
07 140684

000005
100400

0
0

01 14145
g2 14772

100000

0
)
n

na1s

0

02
b
02

W77
oounz
14056
17

o4 00000

noono?’

0
1
1

0411

N
0

02
04
Qu

140580
1722
14722
67

10101
anu3é

16
ng

000005

-0

01 120400

nNaneo

] 1
fo- T T I e e Tlur BN IR

|
SoOOD0ooCOoDTICO

014201
naooono
10 14530
07 14620
01 14205
000000
10 14541
07 14622
01 18211
200000
10 14552
07 14624
01 14215
00000
10 14563
07 14626
01 14221
000000

10 14574

07 14630
01 14225
000000

10 18605
07 14632

LISTI

FLPT
FFAD
AFAL

BFAL
CFAL
PFAL
EPAL

FPAL

NG
STA
LDX
DBL
JsT
JET
nsT
JST
DST
SMT
JMe
DSB
DSB
DSBE
SGL
5PL
JNP
LDA
SKP
1DA
STA
LDA
ALS
5TA
DEL
DLD
DAD
nSsT
LLS
MPY
DST
S5GL
JMP*
ocT
DAC
DAC
JST
nsB
JNDp*
DAC
JST
DSB
JMp*
DAC
Js5T
ns\
JNpP*
DAC
JST
NSB
JMP*
DAC
JST
DSB
JMP*
DAC
JST
nss

INIT

SUNC
BIAM
OPFB
ROFRB
D1

*43
n1
D1

" LIMR

OPF3
ABIA-2,1
ABTA-2 1
g

0P MC
FPBO

PSFT
0
*-3
*n
CACA
MA
AFAL
*k
CACHB
MEB
BFAL
™
CACC
Mc
CFAL
e
CACD
MD
"DFAL
L2 ]
CACE
ME
EFLAL
g
CACP
MF
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MTCROCOMP TELECOMMUNICATED DATA

0169
N162
0163
n168
0165
0166
0167
0168
0166
0170
0171
0172
0172
0174
D175
D176
0177
0178
0170
010
01A1
D182
01873
0180
01RS
01RE
0187
11R8
0189
019¢
o191
0197
n1an
0194
0195
D106
0197
0198
g1a0
0200
0201
0202
0203
0200
0205
0206
0207
0208
02079
0210
0211
0212
0213
02114
0215
0216
0217

DPP-516

14238 -0 01 1423
16235 0415 76
14236 0 06 14204
14237 0 0# 14203
14240 0 02 18056
18261 0u15 17
14202 0 06 14617
18243 0 04 14616
14248 000007
14265 -0 02 15616
142606 0 04 14074
14247 000005
18250 0 02 18056
14251 0615 7%
14252 0 06 14056
14251 0 06 18527
14254 0 D4 14526
18255 000007
14256 -0 10 10526
14257 -0 04 1466
14260 =0 10 16203
14261 1 04 14660
14262 0 02 14074
18263 -0 04 14616
16264 000005
14265 0 02 14056
TU266 0415 76
14267 0 06 14204
14270 0 04 14203
14271 0 02 14057
14272 0415 77
14273 0 06 14617
14274 0 0t 18616
14275 000007
14276 -0 02 14616
14277 0 0& 14076
14300 000005
14301 0 02 14057
14302 0B15 TS
14303 0 06 14057
14304 0 06 14527
14305 0 04 14526
14306 000007
14307 -0 10 14526
14310 -0 04 14616
14311 -0 10 14203
74312 1 04 18646
14313 0 02 140784
14318 -0 08 14616
14315 000005
14316 0 02 14100
18317 0 07 1477
14320 100040
14321 -0 01 18000
18322 0 04 18100
14323 0 35 14773
14324 000007

TWFL

ASSEFMBLY LISTIRG -

JUPH
ALS
ADD
STA
LDA
ALS
ADD
STA
DBIL
DLD*
DST
SGL
LDA
ALS
ADD
ADD
STR
DBL
JET%
DST*
JST#*
DST
DLD
NST*
SGL
LDa
ALS
ADD
STA
LDA
ALS
ADD
STh
DBL
DLD*
nDST
5GL
LDA
ALS
ADD
ADD
S5TA
DBIL

. JET*

DST*
JST*
DST
pLD
DST*
5GL
LDA
soB
SZE
JNPx
STA
LoX
DBL

FPAL
2
- FPAD
FAPT
FSFC
1
MADR
EPTR

MPTR
SAVH

F5¥C
3

FSFC
DACA
CAPT

CAPT
MPTR
FAPT
B21-2,1
SAVM
uPTR

FPSFC

2
FFAD
FAPT
FSFC+1
1

MADR
MPTR

MPTR
SAVH

FSFC+?
3
FSFC+
DACA
CAPT

CAPT
MPTR
FAPT
311-2' 1
SAVH
MPTR

INIT
=5

PSFPI

INIT
=0
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MICTCOCOMP TELPCOMMUNICAT ED DATA
nDP-516 ASSEMBLY LISTING

0218
0219
0229
0221

0222
0221
0224
n225
022%
0227
0229
0229
0230
n231
0232
02133
n23u
0235
0236
0237
0238
0239
0240
0241

0242
0243
0244
0245
02u6
0247
o2u8
0249
0250
0281

0252
023
nz2sy
0255
0256
nz2s7
0258
0259
0260
0261
0262
07261
N264
0265
0266
0267
N268
0269
0270
0271
0272
0273
0274

14325
14326
14327
14330
LLEER
18332
14333
1433k
14335
14336
14337
14340
14341
147342
143432
3oy
Tu3us
14346
14347
14350
14351
14352
143513
14354
141355
14356
14357
t4360
14361
14362
14363
14358
14365
14366
14367
14370
143171
1372
141373
14374
14375
14276
14377
14400
14401
14402
14403
14404
14405
164406
14407
14410
15411
14012
14413
14414
14415

0 10 154475
0 o4 14060
0401 76

0 06 14080
0 10 14504
0 08 14060
0 10 18N
0 04 14070
0401 76

0 06 18070
0 08 14070
101400

0 01 34y
¢ 07 18070
0 07 14070
0 07 14064
000005
100400

0 01 14352
0 02 14772
100000

0 02 I7
0 08 00442
0 02 180586
ou1s 17

0 Oou 00000
000007

0 02 14060
1 06 14722
T 04 18722
o411 87

0 16 14101
G 04 Doule
4 35 14770
0 10 14475
0 04 1up62
0401 76

0 06 14062
o 10 14504
0 04 14062
G 10 1uu3
a 04 14072
oun1 76

0 06 14072
101400

0 01 18405
0 07 14072
2 07 14072
0 07 140564
0600005
106400

001 14413

0 02 14772
100000

0 02 147N
0 0u 00u8u]
0 02 14057

JST
DST

LIRS

DAD
JST
DST
Jst
DST
LRS
DAD
DST
SHI
JHP
DSB
DSB
DSB
SGL
SPL
JMP
LDA
SKp
LD2
STA
L.DA
ALS
STA
DBL

BLD .

DAD
DST
LLs
MPY
DST
LDX
JST
DST
LRS
DAD
JST
DsST
JST
DST
LRS
DAD
SNI
Jup
DSB
DSB
DSB
SGL
SPL
JNP
LDA

SKP .

LDA
STA
LDA

SOUAC
OPFB

OPFB
BIAM
orPn
RORB

p1
D1

TS|

ol
D1
LINR

OPF3
ABIA-2,1
ABTA-2,1
9

cPEC
PPRO

=10

SUMC
OPSB

2

OPSB
BIAN
oPsB
RORB

D2

2

o2

*4+3
D2
D2
LImR

*4+3

==1

SROB
FSPC+1

243



MICROCOMD TELFCOMMUONICATED DATA
DDP-516 ASSEMBLY LISTING
n&1s 77
0 0w 00000
nQooo7

nz271%
02745
nz277
nzrgy
Q270
N2R0
N2a1
n2az
0281
02an
nN2es
nz28s
0287
(28R
n2ra
a2on
0291
0292
02913
H2u
np2an
N249+
nra~
nzga
299
000
0N
03n?
303
N30y
N3ING
0308
n3nz
g3or
NIna
0310
0311
02
N33
314
03115
0316
n3i17
niia
n3ta
0320
0121
0322
323
Q324
0325
03?7F
0327
N3z2r
n3ze
0330
0331

14416
14417
14420
144219
14422
14423
14424
14425
14426
14427
t4u30
14431
14432
Tuuij
14038
14435
14036
144837
1nmuun
1Mmug1
Tuy?
taun3
148y
14445
Ta446
1407
18450
14451
14452
15453
Thu54
Tu4855
146456
14457
1muas0
140/
14u8
14463
14464
14465
14466A
14467
1470
14479
144072
145473
1407y
14475
14476
14477
14500
14501
14502
145013
14504
1450%
10504k

t

DI iad b b DD DO -

0
1
1

02
0%
oy

ou11

¢
0

16
oy

14062
18722
T4722
67

74101
0ouuo

000005
-0 01 14000
4 onoooo

1

02

nDunt

1

06

o401

1
It]
)
1

06
04
n2
07

o040

1

1.1

oum

0
0
0
1

06
ny
02
oY

0401

1

o7

Qunt

0
0
o
1

Gk
04
02
07

nyn1

1

07

Ann4
Uk

0
0
1

06
04
02

ouot

9

06

oun?

07

14

14650
Te

14650
77

14650
14066
15076
14652
T4

14652
77

14066
1406E
14076
18654
76

14654
76

14066
14066
14076
14656
76

14656
77

14066
14066
14660

14525

RORB

SURC

BIAN

ALS
STA
DBL
DLD
DAD
DST
LLS
MPY
DST
56GL
JMpx
DAC
DLD
LRS
baD
RS
DAD
nser
DLD
DSR
LRSS
DAD
LRS
DAD
DST
bLeo
DSe
LRS
DSB
LRS
DAD
DST
DLD
DSB
L&S
D58
LRS
DAD
DST
DLD
LRs
DAD
1RS
DSB
DAD
DST
JKP*
DAC
DLD
DAD
DAD

‘DAD

DAD
JMP*
DAC
DsT
MPY

1

-0

0PSE
ABTA-2,1
ARIA~2,1
9
0PNC
SPBD

PSFI
L 2
E11,1

2

E11,1

1

B11,1

D

DBPOD
E11+2, 1
4
E1142, 1
b

D

D

DRPQ
E11+4,1
2
B11+4,1
2

D

D

DRPO
B114+6,1
2
E1146, 1
1

D

D
E11+8,1
1
1148, 1
4
E11+49,1
D

D

RORB

*%
11,1
E11+2,1
B11+4,1
BE11+6,1
E11+8,1
SUNC

LY

TEM1
BINC+1
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MTICROCOMP TELECOMMONICATED DATA
DDP~516 ASSEMBLY
Quot

0332
n3I311
0334
n133s
03136
0337
D33R8
0319
0340
081
0342
n3ul
HELE
N3u%

nus
N3u7?
Q3ha
03y
0350
0351
0352
03813
DIRY
01585
niss
n1i57
N356
n359
0360
0361
ni62
0363
n3kL
0365
D366
Nin7?
036R
niga
037n
0371
N372
0373
N7y
n37s
0376
03717
n37T8
0379
0380
0381
0382
0383
nisu
03RS
0386
0387

14507
14510
1511
tws12
513
1us1h
14515
14516
14517
14520
14521
14522
14523
14524
14525

14526
1527
14530
14531
14532
14533
14534
14535
14836
14537
14540
14549
145482
14503
14544
14545
14546
14547
14550
14551
14552
14563
14554
14555
14556
145587
14560
14561
14562
14563
14560
14565
14568
14567
14570
14571
14572
14573
14574
14575
14576

0 on

o
0

02
16

0u01

0

06

0401

0
0
0

ou
02
16

o411

0

08

-0 01
042747
as4u47

' 1
o000 oo LOLeILOIDIITIRCL RO DO0

17
14716
14520
14715
17
u716
63
14716
10714
14524
77
14716
14504

000000
n1us17
200000

62
07
07

14622
14624
14626
149630
14632
14674
Ta61y
14530

000000

02
06
06
06
086
mn
on
01

14620
1624
14626
14630
14632
14674
14636
14541

000000

02
07
06
07
06
10
oy
01

14622
14620
14626
14630
14632
14674
1u640
14552

000000

n2
07
0f
06
07
10
ou
01

622
14620
14620
14630
18632
Tu6Tu

14642

14563

000000

02
06

14620
14622

LISTING
LRS
DST
DLD
MPY
LRS
DAD
LRS
DST
DLD
mey
LLS
DAD
JMP*

BIMC DBRP

* SBMC DRC

CAPT OCT
DACA DAC
CACA DAC
DLD

DSB

D5SB

DAD

DAD

JsT

DST
JMP*

CACB DAC
DLD

DAD

DAD

DAD

DAD

JsT

DsST
JMDx

CACC DAC
DLD

DsSh

DAD

DSRB

DAD

JsT

DST

JHD*

CACD DAC
DLD

NSB

DAD

DAD

DSB

JST

DST
JNP*

CACE DAC
© DLD
DAD

1
TEM2

BINC

TEMT+1

1

TEMZ

13

TEM2

TEM1

BINC

1

TEM2

BIAM
0.3333333313F-4BB~14

0.3333333333F-3RB-11Y
4]
-8
*x

HSPT

CACC
*%
MEB
MR
MC
ME
uy
MsPbT

CACD
L2
L)
NB
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MTCRCCHAMD TRILECOMNONICATED DATA

03R3
N3RG
glran
nian
0392
03923
03i9n
0395
1396
0397
n3ise
0309
aunon
oan
AL TP
on03
nuoy
pags

nuQA
oun7?
nuon
a409
gain
out1
ou12
ou13
nntu
ny1et
Nute
o417

ou1s

051

D420

DDP=-516 ASSEMBLY
577 0 07 T4624
14400 0 06 14626
14601 0 07 14632
14502 0 10 14674
14603 0 04 14644
14604 -0 01 14574
14605 0 0og0no
14606 0 02 14620
16607 06 14622
14610 0 06 14624
14611 g 07 14626
1Mma12 ¢ 07 144/30 -
14613 0 10 14674
TunR1Y 0 04 146486
14515 -0 01 14605
14816 0o0noo
14617 0 0tue16
14R20 200000
14621 000000
14622 206000
14621 000000
106240 000000
14625 000300
14626 000000
14627 000000
146390 000000
18631 ononoo
14632 000000
14633 an0n0o0
14A34 0000n0
4R35 nnaonn
14636 000000
14637 nnaooo
14640 000000
14641 o0ceao
Ta6u? 060000
T46473 0a6naa
14604 000000
14645 ononoo
THRUA aqo000
14647 anonoo
14850 000000
14651 200000
TURR2 o0o0no
144853 0oonoo
14654 noaeonn
14655 noenoonn
T4F 56 000000
14657 0oaonn
146560 000000
14661 000000
Tu662 nonoaon
T46A 3 000000
146R4 000000
T4A65 000000
14666 0a0ono
14Ap7 000000

LISTING
DsB
DAD
DSB
JsT
DST
JMP*
CACF DAC
DLD
DAD
DAD
DSB
DSB8
JST
DST
JIMD*
MPTR OCT
MADR DAC
®A  DBP
®3  pBRP
MC DBP
MD  DEP
ME  DBP
MF PBP
Ch DRP
CB  DBP
cC  nBP
CT DBP
CE  DRP
CF  DBP
E11 DBP
R57?
E21 - DBP
BSZ

MC

ng
MSPT
CE ‘
CACE
x¥
MA
o2
| [
HD
ME |
MSPT
CF
CACF

*- 1

o

- B = B = |
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MTICPOCOMP TELPCOMMUNICATED DATA
NDP-516 ASSEMBLY LISTING
000000
00Q0nNoo
n09noo
000000
0 0noooo

nu21
nu22
0423
ou2u
nu2s
nL246
nyz27
ouzn
Qu24a
0u3n
NY31
nu3?
ny33
na 3y
no3s
Qu3s
nu37

nu3A
0u39
auyn
nual
ney?
nuu3
nuyoy
fuus
nuag

onyr
ouuR
0649
N450
N4’
ng52
LR
nusy
WL
ousA
0457
O4sR
pasa
OuRQ
ou61
Nun2
LT

14670
14471
14A/772
T4A/73
Tu6Ty
14675
14676
14577
14700
14701
14702
14703
14704
14708
14706
14707
14710
14711
4717
14713
14714
14715
14716
1717
1472¢
14721
14722
14723
10720
14725
14726
17127
14730
1Mm731
14732
147313
14730
14735
14736
14737

14740
104741
T7Tu2
147413
14744
14745
14744
14747
14750
14751
14752

0
0

0y
16

On01

0 ou

0
0

02
15

auot

0
0

nes
0%

0u01

0
0
0
0
-0

04
n2
16
06
01

14714
14721
77

14716
14720
14715
77

18716
14722
62

14716
18714
18720
14716
16674

noaonn
000000
anneno
000n00
034476
022706
nanneon
020000
a000co
000000
000000
000000
nooogn
000n00
400000
000000
Q0000
000000
0Qonoo
Q00000
nan6o0
NOORD2
ononou
000606
000R1TO
0NneR12
0 000000
100020
-0 01 14740
noono?

OO0 oo

02
06
o4
02
0F
o
02

14724
00600
00600
14726
00602
00602
14730

MSPT DAC

TEM
TEM2
RPTT
ROND
ABIA
BRTA
CBIRA
DBIR
EBTA
PBIA
PAPC
PEPC
PCPC
pPOPC
PEPC

PFPC
PRBT

b5t
MPY
LRS
DST
DLD
BEY
LRS
DAD
DAD
LRS
DsT
DLD
MPY
DAD
JMP*
DBP

DRP
oCcT
acT
DBP
DRP
DBP
bDBP
DRE
DBP

EQU
EQU
EQU
RO
EQD
FoU
DAC
SR1
JMpx
DBL
DLD
DAD
DST
DLD
DAD
DST
DLD

LL
TEN Y
RPTT+ )
1

TEM2
RPTT
TENT41
1 .
TEM2
ROND
14
TEM2
TEX1
RPTT
TEM2
¥SPT

0

0

38476 ,22706
0,20000

0

0

0
n

200
PAPC+2
PAPCH+Y
PAPC+H
PAPC+8
PAPC+10
*k

PRBI

ABIA
PAPC
PAPC
BBIA
PRPC
PRPC
CBIA
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MICROCOMP TELFCOMMUONICATED DATA

Cunt
Ques
N4er
nyet
onea
nueo
ouzro
ou71
nuT?
ouTe
ouTy
ne7s
OuTh
nuT7?

nnr=516
14753 0 06 006OL
14754 0 04 D06OY
14755 ¢ 02 14732
14756 0 06 00606
14757 n 08 00606
14760 0 02 1473y
14761 0 06 00610
14762 0 O0u 00610
14761 0 02 1473¢
14764 n o6 00612
14765 ¢ On N0612
14766 nanonaos
10767 -0 0% 14740
14770 nnooz2
14771 Q00001
14772 177777
14772 000000
14774 000005

ASSEMBLY LTISTING

DAD
DST
DLD
DAD
DST
DLD
DAD
bST
DLD
DAD
DST
5GL
JMP*
END

PCPC
pCeC
DBIA
PDPC
PDPC
EBIA
PEPC

PEPC

FBIA
PYPC
PFPC

PRRI
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PROGRAM NAME

SOURCE: ERCA

BINARY: BERCA

ENTRY POINTS (LOCATION): GFDI ('15450), PFDI (15544)
GENERAL DESCRIPTION:

These two subroutines do the deterministic failure detection and
isolation for the gyros and accelerometers and determine what fail status
should be used in the gyro and accelerometer 6x3 matrix multiplication.
The first part of each subroutiﬁé involves transferring the six instruments
accumulated arguments into the local variables MA, MB, MC, MD, ME
and MF, storing the current fail status in the local variable FLST, creating
and storing the proper maximum allowable total squared errors for first
and second failure detection limits and storing these in the local variables
FMSE and SMSE and finally restoring the appropriate failure key (an
indication of whether the last detection cycle was looking for a first or
second failure) and storing this key in FKEY. A call to the common part
of this subroutine is then made by the instruction JST PREC.

Starting at PREC the following functions are performed. Tirst it
is determined whether to search for a first or second fail. The logic for
this is simple. If there are no failures, search for a first fail. If there
are any failures and a first fail was searched for the previous time, search
for a second fail, otherwise search for a first fail. When this is determined
the proper maximum allowable total squared error is stored in MASE and
the proper failure isolaﬁon ratio is stored in FALR. Then the error
calculator is called via the instruction JST ERCA. ERCA calculates and
stores the instrument errors in EA, EB, EC, ED, EE and EF and returns.
A call to SQAI is then made which squares the errors, totals them and if a
detection is made, tries to isolate the faulty instrument. Upon return the
return code is stored in RCOD and is a 0 if no detection was made, a 1-6
if a detection was made and instrument A-F was isolated and a 7 if a detection
was made and no instrument was isolated. The best estimate of the fail status
ig then made and stored in FLST (see flow chart) and PREC returns to where

it was called,
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After the return from PREC the gyro and PIPA failure detection and
isolation subroutines (GFDI and PFDI) first save the failure key (FKEY)
for the next call. They then determine what the working fail status (GFST or
PFST} ought to be depending on the results from PREC (FLST) and the
statistical fail status (GSFS or PSFS). If FLST is 0,0 {neither a first or
second fail) the atatistical fail status is used for the working fail status.

If FLST indicates two fails {2, 4 for example indicating B and D failed)

then FLST replaces the working fail status. If FLST indicates only a first
fail then the first statistical fail status will be used for the second working
fail status unless it agrees with the firgt fail of FLST in which case the
second statistical fail status will be used for tﬁe second working fail status.

250



15
FLST (11 =0
?

IS FKEY

YES

FKEY = FLST (1)

YES

553 SET 7
FAILS LOCKED)

YES

RETURN

FLST (1) =0
FLST (21 =0

RETURN

FKEY = 0 FALR = SFRT
FALR = FFRT MASE = SMSE
MASE = FMSE

IST ERCA

IST 50AI

YES IS FKEY

15
RCOD =07
[ND DETECT)

IS
RCOD =77
[NO 1SOLATE)

583 SET ?

YES

15
RCOD =
FLST (1}

]
RCOD=
FLST (217

YES

FLST (¥1 = 0?7

FLST {1} = RCOD
FLST (21 =0

FLST (2} = FLST {1)
FLST (1} = RCOD

YES

S83 SET 7
{FAILS LOCKED,

FIRST FAIL SEARCH
SECOND FAIL SEARCH

RETURN

FLOW CHART OF PREC SECTION QF ERCA
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RETURN

(FAILS LOCKED]

YES

15
RCOD = 72
[NO ISOLATE)

15
FLST (2) =02

YES

FLST (2) = RCOD

RETURN



MICYOCOMP TELECOMMUNICATED DATA
DpP-516 ASSEMBLY LISTING

0001
0002
0003
0004
0005
0004
0007
0008
0009
0010

0011

0012
0013
00t
0015
NNk
on17?
0018
H019
nazo
0no21
0022
no217
noz2u
0025
00256
cn27
0028
0029
onz2n
0031
0032
0032
0031
0n3s
00136
037
0028
0039
0040
oou
o042
oou3
00un
apus
004as
o004y
nous
ooyo
nosn
0051
0052
0053
0054
0055
0056
0gs7

15400

15450
15451
15052
15453
15454
15455
15456
15457
15460
15461
15462
15463
1hu6th
15465
15466
154477
15470
15471
15872
15473
154874
15475
15476
15477
15500
15501
15502
155013
15504
15505
15506

18607

[ Rv

15510

15511
15512

155132
15514
15515
15516
15517
15520
15521
15522
15823
15524
15525
15526
15527

0 noaoon
000007

n 02
0 06
0401
0 ou
0 02
0 08
ou01
0 04
0 02
0 06
0801
0 08
0 02
0 06
ouo1
0 04
0 02
0 06
o401
n o4
0 02
0 06
0401
0 04
0 02
0 04
0 02
0 08
o405
0 a4
0 16
0 06
0 04

0 a7
0 04

00330
00344
Tu

16130
00332
001348
74

16132
0033y
00350
T4

16134
003386
00352
Tu

16136
No3s0
00354
T4

16140
30342
00356
T4

16142
00316
15652
00574
00576
75

15640
15640

15642
15634

15644
15636

000005

OO0 oooo
o
3%

15660
15662
15664
15662
15660
15652

101040

0o

15537

0 o4 00316

0 02

15653

BASH

GFDI

ABS
ORG
SETB
BSS
SUBR
sSUBt
DAC
DBL
DLD
DAD
LRS
DST
DLD
DAD
LES
DsT
DLD
DAD
Les
DST
DLD
DAD
LES
DST
DLD
DAD
LRS
D5T
DLD
DAD
LERS
psT
DLD
DST
DLD
DAD
ARS
DST
MEY
DST
DAD
DST
DLD
DAD
DSB
DET
5GL
LDA
STA
JST
LDA
STA
LDA
SNZ
JHP
STA
LDA

115300

“BASY
40
GPDI
PFDI
%

GAPA
GACA

MA
GBRPA
GBCA
4

ME
GCPA
GCCA
4

nc
GDPA
GDCA
4

4D
GEPA
GECA
4

ME
GFPA
GFCA
y

¥
GFST
FLST
AXYZ
CXYZ
3
MASE
MASE
MASE
GFSE
FMSE
MASE
GSSE
GSSE
SMSE

GEKEY
FKEY
PREC
FXEY
GFKEY
PLST

OsSFs

GFST
FL5TH1
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MICIPOCO%P TEIRCOMMUNICATED DRTA
DDP-516 ASSEMBLY LISTING
100040

0058
c059
0060
0061
0062
0061
006U
0065
00866
0oe”
006R
0069
onTn
o007
0n72
0073
naTL
a07s
00746
0077
0078
0070
0080
00R1
0082
0083
008a
0085
noae
onnAy
00Ae
noge
0090
ang1
0092
0093
0pay
0095
0096
0097
0098
ange
G100
g101
0102
0102
0104
0105
N106
o107
N108
0109
ot1n
o111
0112
0113
0114

15530
115531
15532
15533
15531
155135
15536
15537
15540
15541
15542
15543
1554
15545
1554 6
15547
15550
15551
15552
18553
15554
15555
15556
15557
15560
15561
15562
15563
1556 4
15565
15566
15567
15570
15571
15572
15573
15574
15575
15576
15577
15600
15601
15602
15603
15604
15605
15606
15607
15610
15611
15612
15613
15614
15615
15616
15617
15620

DO O0ODO DO
o
-

01

15542
00640
00316
15542
15541
15542
00640
00316
00641
00317
15450

go00c0
gooqo7

0 02
0 06
0401
0 o4
0 02
0 06
pun1
0 o
0 02
0 06
0601
0 04
0 02
0 06
0401
0 0u
0 02
0 06
0401
D 04
0 02
0 06
0u0"
0
02
o
02
Ny
02
04

02
ou
10
02
o4
02

fo-Rr e I i Ja I Jla N o e o N le- e

go66L
00744
T4

16130
N066H
007486
T4

16132
00670
00750
T4

161734
00672
00752
Ty

16136
0ne7L
D07TS4
T4

16149
00676
00756
T4

16142
00320
15652
15646
15634
15650
15636

000405

15661
15662
15664
15662
15661
15652

101040

0 01
0 o4
002

15626
06320
15653

100080

0 01

15631

UsSFPS

OHFPS

PFDI

SZE
Jep
LDA
CAS
Jup
Jnp
JMP
Lpa
STA
LDA
STh
JMP*
DAC
DEBL
DLD
DAD
LRS
nsT
DLD
DAD
LES
DST
pLD
DAD
LRS
nsT
DLD
DAD
LRS
DST
DLD
DAD
LRS
DsT
DLD
DAD
LRS
DST
DLD
DST
DLD
DST
DLD
DST
SGL
LDA
STA
JST
LDA
5T
LDA
SNZ
JHP
STRA
LDA
SZF
JMP

UTHFS
GSFS
GFST
UHFS
USFPS+2
OHFS
GSFS
GFST
GSFS+1
GFST+1
GPDI
%

PAPA
PACA
4

MA
PBPA
PBCR
4

MB
PCPA
PCCA
U

nc
PDPA
PDCA
i

MD
PEPA
PECA
u

ME
PFPA
PFCA
4

MF
PFST
FLST
PFSE
FMSE
PSSE
SMSE

PKEY
PKEY
PREC
PEEY
PKEY
FLST

UTFS
PPST
FLSTHY

OOFS
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MICROCOMP TELFCOMMUONICATED DATA
LISTING

011s
0116
0117
0119
01149
0126
0121
0122
0123
0124
n12%
012F
n127
n12A
0129
0130
0131
0132
0131
0134
n13s
013¢
0137
n12e
01309
D1uQ
0161
0142
0162
n1ay
g14s
0145
0147
0148
n1ao
0150
0151
0152
0153
0154
n155

0156
01587
0158
nN1R9
0160
3161
Q162

0163

bP-516 ASSEMBLY
15621 0 02 007R0
15622 0 11 00320
15623 0 01 15631
15624 0 01 15630
15625 6 91 15631
1562¢ G 02 00760
15627 0 0u 00320
15630 0 02 00761
15631 0 o0& 00321
15632 =0 01 15544

000330

00332

000334

000336

noo3ug

0003a2

noo3lLy

noniee

003350

0no3s52

100354

000356

a0a574

00n57R

nNag3Ith

N0ORBO

000664

000R6R

N0n670

000672

000674

100676

00070y

nnorue

000759

007152

annrsa

noo7TSe

000320

000760

156134 nnnnoo

15635 000000

15636 00o00co

15637 000000

15640 200n0Qo

15641 000000

15642 000000

15643 002200

15644 000000

15R45 000346

15646 0006000

15647 011000

15650 000000

15651 007146

15652 000000

15652 000000

15654 000non

OTFS

00OFS

GAPA
GBPA
GCPA
GDPa
GEPA
GFPA
GACA
GBRCA
GCCA
GDCA
GECA
GFCa
AYYZ
CYYZ
GFST
GS5FS
PAPA
BPEPA
BCDA
PDPA
PEPA
DFPA
PACA
PBCA
BCCA
PLCA
DECA
PFCA
PFST
PSPS
PMSE

SMSE

HASE

GFSE

GSSE

PF3E

PS5E

PLST

FALR

LDA
CAS
Jmp
Jnp
JMP
L.DA
STA
LDA
STA
JMP*
EQU
EpYU
EQU
rOU
FOu
EQU
EQU
ROt
QU
EQU
EQD
Fou
EQU
EQlt
EQU
EQD
EQU
EQU
EQY
EQU
Eon
Eou
EQU
EQU
EQU
EQU
EQU
EQT
FQn
EQU
bDBP

bBP
DRP
ocT
ocT
ocT
oCT
DBP

DBP

PSFS
BPST

" UOFS

UTFS+2
DOFS
PSFS
PFST
PSFS+1
PFST+1
PFILI
t330
GAPA+2
GAPA+U
GAPA+G
GAPA+R
GAPA+1)
13un
GACA+2
GACTA+Y
GACA+6
GACA+8
GACA+10
574
AXYZ +2
'316
te40
1664
PAPA+2
PAPA+#
PAPA+S
PAPALB
PAPA+10
Lt RN
PACA+2
PACA+L
PRCA+6
PACA+8
PACA+I0
*320

t 760

0

0

0
0,2200
0,346
0,11000

0,7146
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MICROCOMP TERLECOMMUONICATED DATA
DHP=-516 ASSEMALY LISTING

D164 -

0165
0166
0157
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0179
N179
0180
0181
0187
0183
0184
01RS
N1RA
0187
n1a4q
0189
0190
1191
0192
1193
otan
N19s
N104
0197
01949
0199
n2an
0201
0202
0203
n2o4
nzo%
0206
0207
0208
0209
0210
0211
0232
0211
0214
0215
nz1e
0217
0218
021%

15655
15656
15657
15660
15661
15662
15663
15664
15665
15666
15667
15670
15671
15672
15672
15674
15675
15676
15677
18700
15701
15702
15703
15704
15705
15704
15707
15710
15711
15712
15713
15714
1571%
15716
15717
15720
15721
15722
15723
15724
15725
15726
15727
15730
15731
15732
15733
15734
157135
15736
15737
15740
15741
15742
15743
15744
15745

oo0ono
034243
030600
000000
gconoo
n00n00
400000
0 andooo

0 02 158652
100040

0 01 15700
140040

0 04 15662
0 N2 15656
0 08 15654
noonoT

0 02 15634
2 04 15640
2 01 15712
0 02 15662
100040
0 01 15670
0 02 15652
0 04 15662
0 02 15657
0 04 15654
600007
0 02 156136
O 04 15640
000005

0 10 1e001
n 1N 16276
0 02 15662
1N0040

0 01 15765
0 02 15663
1Mnoosn
001 15731
1000048

=0 01 1t664
140040
0 04 1T652
0 04 19653

=0 Q1 15664
0 07 16622
101400

-0 01 15664
02 15663
0 11 15652
100000

«0 01 15660

0 11 15653,

100000
0 01 15760
0 02 15652
101040
¢ 01 15753

FFRT
SFRT
GKEY
PKEY
FKEY
RCOD
PREC

FFTR

Alow

CocA

NOZE

ocrt
oCcT
acT
oCcT
ocT
OCT
DAC
LDA
SZE
JHP
CRA
STh
LDA
STA
DBL
DLD
DST
JMP
LD2
SZE
Jup
LDA
STA
LDA
STA
DBL
DI.D
DST
SGL
JST
JST
LDA
S7E
JMP
I.DA
SZE
Jme
5R3
JMP*
CRA
STa
STR
JHPx
sUB
SMI
JMP¥
LDA
CAas
SKP
JMP¥*
CAS
SKP
JMP
LDA
SNZ
JuP

%
PLST

ALOF

| FKEY

FFET
FaLR

FMSE
MASE
coch
FEEY

FFTR
FLET
FEEY
SFRT
FALR

SMSE
MASE

ERCRA
S0aT
FKEY

SFSR
RCOD

NOZE
PREC
PLST
FLST+1
PREC
=7
PRFEC
RCOD
FLST

PREC
FLST+Y

SPCA
FLST

*4+6
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MICROCOMP TELBECOMMONICATED DATA
DDP=-516 ASSEMBLY LISTING

0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0232
0234
0235
0236
0237
0238
0239
0240
02u1q
n2u2
n243
o2uu
o2us
G246
0247
02uR
02409
0250
0251
0252
0253
0254
0255
0256
0257
0258
02€9
0260
0261
0262
0263
0264
0265
0266
0267
0268
0269
0270
027
0272
0273
0274
0275
0276

15746
15747
15750
15751
15752
15753
15754
157155%
15756
15757
15760
15761
15762
15763
15764
15765
15766
15767
15770
15771
157172
157732
1577Tu
15775
15776
15777

16000
16001
16002
16003
16004
16005
16006
16007
16010
16011
16012
16013
16014
16015
16016
16017
16020
16021
16022
16023
16024
16025
16026
16027
16030
16031
16032
16033
16034
16035

0 02 15653
101080
0 01 15760
100004
-0 01 15664
0 02 15663
0 04 15652
140040
0 04 15653
-0 01 15664
02 15652
0u 15653
N2 15663
15652
01 15664
02 15661
07 16622
107400
-0 01 15664
0 02 15653
101040
2 01 15776
100004
-0 01 15664
N 02 15663
0 ou 15653

OO
(=]
=

-0 01 15664
0 00C000
0 02 15662
107040
0 01 18015
Nu1s 76
0 06 15662
0 06 16022
0 04 16021
aoooo07
-0 10 15021
000005
-0 01 1£001
000007
0 10 16061
000005
-0 01 16001
000000
016016
000000
10 16210
ou 16130
10 16061
01 16023
000000
10 16221
o4 16132
10 16061
01 160130
000000

DOO0OQLOQOoOOUVOTOOO

SPCA

SFSR

ERCA

DONF

FLAD
BCAF
AFAL

HFAL

CFAL

LDA
SNZ
JHP
SR3
JHP=
LDA
STA
CRA
STA
JNp*
LDA
STh
LDA
5TA
JHP*
LDA
SUR
sSMI
JME*
LDA
SN7Z
JHP
SR3
JMP*
LDA
STA
SETB
JMp=
BAC
I.DA
SNZ
JMP
ALS
ADD
ADD
STA
DBL
JST*
5GL
JHP*
DBL
JS5T
SGL
JMP*
ocT
DAC
DAC
JST
DsT
JsT
JIMP*
DAC
JST
DST
JST
JHP*
DAC

FLST+1%
SPCA

PREC
RCOD
FLST

FLST+?
PREC
FLST
FLST+1
RCOD
PLST
PREC
RCOD
=7

PREC
FLST+1

x4 3

PREC
RCOD
FLST+1
BAS2
PREC
*%
FKEY

pone
2

FEEY
DCAF
FLAD

FLAD
ERCA
NOFL

ERCA
¢]
*-4
ik
CACA
MA
HOFL
AFAL
P
CACH
MB
NOFY,

BFAL
-
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MTCROCOMP TELRCOMMUNICATED DATA
ASSEMBLY LISTING

0277

0278,

0279
0280
0283
0282
02R3
n284
0285
N28s
0297
0288
D280
0290
0291
0292
0293
0294
0285
0296
0297
0298
029e
N300
0301
8302
03n3
0300
@305
1306
0307
0308
0309
0110
0311
0312
0313
0314
0315
0316
0317
0318
310
0320
013121
0322

0223
6324
0325
0326

0327

DDP-516

16036 0 10 16232
160317 0 04 16134
16040 0 10 16061
16041 -0 01 16035
16042 0 000000
16043 0 10 16243
16044 0 o4 16136
16045 0 10 16061
16046 -0 0% 16042
16047 0 oonooo
16050 0 10 16254
16051 0 o8 16140
16052 0 10 16061
16053 -0 01 16047
16054 5 000000
16055 0 10 16285
16056 0 08 16142
161057 0 10 160861
15060 -0 01 16054
16061 0 gonnoo
16062 0 10 16210
16063 0 10 16221
16064 0 10 16232
16065 0 10 16243
16066 0 10 1€254
16067 0 10 16265
16070 0 02 16130
16071 0 07 16144
16072 0 08 16114
16073 2 02 16132
16074 0 07 16146
16075 " o4 16116
16076 n 02 16134
16077 D 07 16150
16100 0 04 16120
16101 0 02 16136
16102 0 07 16152
161013 0 ou 18122
16104 60 02 16140
16105 0 07 16154
16106 0 ou 16124
16107 0 02 16142
16110 0 07 16156
16111 0 04 16126
16112 -0 01 16061
16114 000600
16115 000000
16116 000000
16117 000000
16120 0090900
16121 000000
16122 0Go00n
16123 000000
16121 nGeo0o
16125 000000
16126 000000
16127 pooo00

DFAL

EFAL

FFAL

NOFL

EA

EB

EC

ED

EE

EP

JST
DST

JST

JMP*
DAC
JST
D5T
lTST
JMP*
DAC
JST
DST
JST
JMPx
DAC
l‘! ST
nsT
JST
JMP*
DAC
JST
JST
JST
J57T
JST
JS8T
DLD
DSB
DNST
DLD
DSH
DST
DLD
DSB
nST
DLD
DSB
DST
DLD
DSE
DST
DLD
DSH
DST
JMP*
DBP

bap

pap

DBP

DBP

DBP
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MICROCOMP TELRCOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING
0328 16130 000600 MA pER
16131 000000
0329 16132 000000 B bap
16133 000000
(330 16134 000c00 MC DBE
' 16135 000000
0331 16136 00000 MD DRP
16137 000000
0332 16140 000000 %E DBP
16141 000000
0333 16142 000000 MF DEBEP
16143 000000
0334 15744 000000 CA DBP
16145 000000
0335 156146 000000 CB DRP
16147 000000
0336 16150 000000 ccC DBRD
16151 noooQo
0337 15152 400000 cb DRp
16153 000000
0338 16154 000000 CE bep
' 16155 000000
N339 16156 000000 CF DBP
16157 000000
0380 16160 0 000000 #SPT DAC
0341 16161 0 04 16200 DST
0342 16162 0 15 16205 MPY
0343 15163 o401 77 LRS
034y 16164 0 04 16202 psT
0345 16165 D 02 16208 DLD
0346 16166 0 16 16201 MPY
0347 161487 o401 77 LRS
0348 16170 0 06 16202 DAD
0349 16171 0 06 16206 DAD
0350 16172 0uc1 62 LRS
06351 16173 n o8 16202 nsT
0352 16174 0 02 16200 bLD
0353 16175 0 15 16204 npy
0358 16176 0 06 16202 DAD
0355 16177 =0 01 16160 anp=
03565 16200 nooooon TEK1 DBP
16201 000000
0357 16202 000000 TEN2 DBP
16203 000000
0358 16204 034476 RPTT OCT
16205 022706
0359 16206 000000 ROND OCT
16207 020000
0360 16210 0 000000 CACA DAC
0361 16211 0 02 16132 DLD
0362 16212 0 07 1613 DSB
0363 16213 0 07 16136 DSB8
0364 16214 0 06 16140 DAD
0365 16215 0 06 161042 DAD
0366 16216 0 10 16160 JST
N367 16217 0 04 16144 DsT
0368 16220 -0 01 16210 JHp*

o

[+~ R = A — B -~ ]

o Qo

g
TEM1
RPTT+1
1

TEM2
RPTT
TEM1+1
1

TEN2
ROND
14
TEM2
TEM1
RPTT
TEM2
MSPT

0

0
34476,22706
0, 20000

x%
MB
MC
MD
ME
MF
MSPT
Ca
CACR
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MICROCOMP TELECOMNUNICATED DATA

0369
0370

0371

0372
0373
0374
0375
0376
01377
0378
0379
0380
0381
0382
0383
03AL
0385
0386
0387
0388
0380
0390
0391
0392
0393
D3 ou
LT
0396
0397
0398
p39a
0400
0401
0402
093
0u0b
0405
DU0E
0407
0408
0409
0410
RE
0412
0413
041y
0415
0416
0417
ou18
0419
0u20
ou21
ou22
0123
0424
0425

nPP-516 ASSEMBLY
16221 ¢ fooooo
16222 0 02 16130
16223 0 06 16134
16224 0 06 1€136
16225 0 06 16140
16226 0 06 16142
16227 0 10 16160
16230 0 o4 16186
16231 -0 01 16221
16232 0 000000
1A233 0 02 16132
16234 0 07 16130
16235 0 06 161136
16236 G 07 16140
16237 0 06 16142
16240 0 10 16160
16241 0 o8 16150
16242 -0 01 16232
162u3 0 000000
t624n 0 N2 16132
16245 o0 07 16130
16246 0 06 16134
Th267 N 06 16140
16250 0 07 16142
16251 0 10 16160
16252 0 04 16152
16253 -0 01 162043
16254 0 000000
16255 0 02 16130
16256 0 06 16132
16257 0 07 16134
16260 0 06 16136
16261 0 07 16142
16262 0 10 16160
16263 0 08 16154
16264 -0 01 15254
16265 ¢ 00000Y
16266 0 02 16130
16267 0 06 16132
16270 0 06 167134
16271 0 07 16136
16272 0 07 16140
16273 0 10 16160
16274 0 04 16156
16275 -0 01 16265
16276 0 000000
16277 0oonoy
16300 0 02 16114
16301 101400
16302 0 01 16305
16303 0 07 16174
16304 0 07 16114
16305 100040 )
16306 ¢ 01 16466
16307 000201
16310 0 08 16526
16311 0 16 16526

LISTING
CACB DAC
DLD
DAD
-DRD
DAD
DAD
JST
DST
JNP*
CACC DAC
DLD
D58
DAD
DsSB
DAD
JST
D5T
JHP*
CACD DAC
DLD
DSB
DAD
DAD
DSH
JST
DET
JHP*
CACE DAC
DLD
DAD
DSB
DAD
DSB
JST
DST
JHP*
CACF DAC
DLD
DAD
DAD
DSB
DSR
JS5T
DST
JEP*
SOAI DAC
DBL
DLD
ST
JNP
DSB
DSB
SZE
JHP
IAB
hST
uPY

MSPT

CACC
n
“B
MA
Mc
ME
MF
MSPT

CACD

*43
EA
EA
QVFL

ASE
ASE
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MICR0CONP TELECOMMONICATED DATA
DDP-516 ASSEMBLY LISTING

nuz2e
ouz27y
ouz2s
ou29
0u30
0431
ou32
n433
ou3u
nyas
oule
0437
o438
cu39
auuo
ounun
ouu2
Gu4l
ousy
ouus
o4ue
ouy?
Ouung
os49
0450
0451
0482
0453
0usy
0uss
0u4se6
nus?”
o458
ousa
ons60
0461
oun2
04n3
Qucy
0465
0466
04R7
nu68
6ue9
o470
o471
0472
o473
0474
o475
0476
0477
ou78
ngre
a480
ong1
o482

16312
16313
16314
16315
16316
16317
16320
16321
16322
16323
16324
16325
16326
16327
16330
16331
16332
16333
16334
16335
16336
1613137
16340
16341
16342
163413
16344
16345
16386
16347
16350
16351
16352
16353
163584
16355
16356
16357
16360
16361
16362
16363
16364
16385
16366
16367
16370
16371
161372
16373
16374
16375
16376
16377
16400
16401
16402

0 04 16526
0 02 16116
101400

0 01 16320
0 07 161146
0 07 16116
100040

0 01 16466
000201

0 04 16530
0 16 16530
0 04 16530
0 02 16120
101400

0 01 16333
0 07 16120
0 07 16120
100040

0 01 1EU66
000201

0 04 16532
0 16 165132
0 o4 16532
0 02 16122
101400

0 01 1€346
0 07 16122
0 07 16122
100040

0 0T 16466
000201

0 04 16534
0 16 16534
0 04 16534
0 02 16124
101400

¢ 01 16361
0 a7 16124
0 07 11204
100040

0 01 16466
006201

0 08 16538
0 16 16536
0 04 1£536
0 02 1r126
101400

01 16378
N 07 16126
0 07 16126
100040

C 0Y 164566
000201

¢ 04 16540
0 16 16540
0 04 16540
0 06 16526

DST
DLD
SHI
JHP
DSB
DSE
S5ZE
JAP
IAB
DST
NPY
DST
DLD
SMY
JAP
DSB
DSB
SZE
JUP
IAB
DST
nPY
DST
DLD
SMY
JMP
DSB
DSB
SZE
JHP
IAB
DST
MPY
DST
DLD
SnI
JHP
DSB
DSB
SZE
JHP
TAB
DST
MPY
DST
DLD
SMI
JNP
DSB
DSE
SZE
JNP
IAB
DST
MPY
DsT
DAD

ASE
EB

*:+3
EB
EB

OVFL

BSE
BSE
BSE

x4 3
EC
EC

OVFL

CSE
CSE
CSE
ED

*43
ED
ED

OVFL

DSE
DSE
DSE
EE

*43
EE
EE

OVPL

ESE
FSE
ESE
EF

*4 3
EF
EF

OVFPL
FSE
FSE

FSE
ASE
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MICROCOMP TELECOMMUNICATED DATA

ou83

ouay’

ou85%
ouBa
oun?
OuBA
ouB9
0890
0499
ou9?
ou9l
ou9u
G495
0b9g
ou97
nu9n
g4go
ason
0501
Q562
0503
0504
0505
0506
0507
0508
n509
0510
0511
0512
0513
0514
0515
0516
0517
0518
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
o529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539

DDP-516 ASSEMBLY LISTING

16403
164084
16405
16406
16407
16410
16411
16412
16413
16414
16415
16416
16417
16420
16421
16422
160623
16424
16425
16426
16427
16430
16131
16432
16613
16034
164 3%
16436
16437
16040
16441
16442
16443
16441
1604S
1666
16047
16450
16451
16452
16453
16454
16455
16056
16457
16460
16061
16462
16463
15464
16465
16466
16467
16470
16471
16472
16473

100001
0 01 16466
0 06 16510
100001
0 01 16466
0 06 16532
100001
0 01 1R466
0 0f 16534
100001
0 01 164686
0 06 16536
100001
0 01 16466
0 04 16542
0 07 15640
100000
0 01 16472
n 02 15654
0 16 185413
000201
140080
0t 16202
02 16542
1A 15654
16202
04 16202
02 16526
07 16202
101400
0 01 16476
0 02 16530
n a7 16202
101400
0 01 16502
0 02 16532
0 07 16202
101400
0 01 16506
0 02 16534
0 07 16202
1014090
0 01 16512
0 02 16536
0 07 16202
101400
0 01 16516
N 02 16540
0 07 16202
101400
0 01 16522
000005
0 02 16622
0 08 156673
-0 01 16276
000005
1400480

OSSO0 9
(=)
o

" OVFL

ZRTU

SRC
JHP

DAD

SRC
JMNp
DAD
SRC
JMP
DAD
SRC
JHP
DAD
SRC
JMP
DST
DSB
SPL
JMP
DLD
MPY
IAB
CRA
DST
DLD
HPY
DAD
DST
DLD
DSH
SMI
JMP
DLD
DSR
SMT
JHMP
DLD
D5B
SMI
JMNP
DLD
DSB
SMI
JKP
DLD
DSB
SMI
JAP
DLD
D58
SMI
Jxp
SGL
LDA
STA
JNP*
SGL
CRA

OVFL
BSE

OVFL
CSF

OVFL
DSE

OVFL

. ESE

OVFL
TSE
MASE

ZRTU
FALR
TSE+1

TEM2
TSE

FALR
TEM2
TEM2
ASE

TEM2

ISOA
BSE
TEM2

I508
CSE
TEM2

IsS0C
DSE
TEM2

1s0D
ESE
TEN2

ISOE
FSE
TEM2

ISOF

RCOD
SOAT
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MICROCOMP TELECOMMUNICAT ED DATA
nop-516 ASSEMBLY LISTING

otan
0541
0562
nsu3
nE4u
n545
D546
0547
0548
0549
0550
0551
0552
NES3
nS54
0565
0556
0557
0558
0559
0560
0561
0562
0563
0564
nsee
05AE

0567

16474
16475
T6LT76
16077
16500
16501
16502
16503
16504
16505
16506
16507
16510
16511
16912
1513
16514
16515
16516
16517
16520
16521
16522
16523
16524
16525
16526
16527
16530
16531
16532
16533
LEL!
16535
16536
16537
165040
16541
16542
16543
16544
16614
16615
16516
16617
16620
16621
16622

0 04 15663
-0 01 16276
000005
0 02 16621
0 0t 15663
-0 01 16276
on0nos
0 02 16620
G 04 15663
-0 01 16276
000005
0 02 16617
0 04 15663
-0 01 16276
00005
N 02 16616
0 04 15663
-0 01 16276
ngooo0s
0 02 16615
0 0ou 15663
-0 01 1627¢
000005
0 02 16614
0 04 15663
-0 01 16276
000000
000000
600000
nooo0n
000000
000000
000000
000000
000000
goo0o00
000000
000000
000000
000000

000006
000005
000004
000003
000002
000001
000007

I50A

I50B

I50C

ISOD

IS0E

I30F

B5E

CSE

DSE

ESE

FSE

TSE

BAS2

STA
JNp=*
SGL
LDR
STA
JHP*
SGL
LDA
5TA
JNP*
SGL
LDA
STRA
JMp*x
5GL
LDA
STA
JHP*
SGL
LDA
5TA
JHP*
SGL
LDA
STA
JMP*
DEP

DBP

DBP

DBP

DRP

DBP

DBP

BSS
EXD

RCOD

SQAI

RCOD
SQATI

RCOD
SORI

RCOD
SOAY

RCOD
SORTI

BéOD
SOAI

RCOD
SQAT

Lo
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PROGRAM NAME

SOURCE: ROMS

BRINARY: BROMS

ENTRY POINTS (location): ROMS ('15000)
ACCESSIBLE VARIABLES: WXPR ('15333)
WYPR ('15334), WZPR ('15335)

GENERAL DESCRIPTION:

When the SIRU strapdown system is subjected to a rotational environ-
ment its accelerometers will sense acceleration due to uJBR and wR. Since
the accelerometers do not all sense acceleration at the same point, these
rotation-induced accelerations will make the accelerometers appear to be
in disagreement. This subroutine compensates the accelerometers to make
them look as if they are all sensing acceleration at the same point {since
the location of this point is not critical we pick the center of the A

accelerometer sothat at least the A accelerometer neednot be compensated).

Consider some point which has an R vector from the center of the A
accelerometer of (RX, RY, R7Z)., The acceleration sensed at this point
different from the acceleration sensed at the center of the A accelerometer
is:

T(w w RY + v w_RZ - v 2R_ - v RX + _RZ - &_RY)
Xy Xz ¥y X Z y Z
- 2 2 X .
+ _](tdyszZ + uywaX Wy RY w,, RY + szX uJXRZ)
+R(w w BX + w_w RY - w_°RZ - w 2RZ + O_RY - &_RX)
Z X zZy x h g X ha

B, C, D, E and F accelerometers can be corrected by adding the
negative of the acceleration each one senses due to rotation. For the F
accelerometer this would be

-3 {Z axis acceleration) + C (Y axis acceleration)

where

C = cosine, S = sine
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or

. o2 2 . .
-S(wzwaFX + mzwyRFY W RFZ wy RFZ + uXRFY wyRFX)

) 2 2 . .
+C(wwaRFZ + uywaFX - Wy RFY - w “RFY + 6 RFX waFZ)

these terms can be combined to give:
C R.FX(mymx + uz)

2
-4

+C RFY(-wxz -0 %

+ C RFZ(uJwa - wx)

+ 8 RFX("&JZUX + L:Jy)
+35 :F{F‘.L’(-mzmy - d}x)

2

+SRFY(m2+m )
x y

a similar set of corrections can be derived for accelerometers B, C, D
and E.

. . . ‘ 2 2 2
This subroutine first calculates wxwy, Uiy Wy z % ""’y’ Wy

G.lx, "."’y and Cuz using Aex, A6 and ABZ over one update interval as an

w W, W s W
y

indication of W wy and W, It then calculates.

PAR1 = wywx + L'oz
PAR2 = w ’ +u,°
PAR3 = wywz by
PAR4 = w, Wy, = wy
PARS = wzwy T Wy
PARG = v 2 + wyz
PART = wyz + wz2
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PARB = v w_ - thz

Xy

PARS W W, +w

¥y

F's correction can now be defined as:

' C RFX PARI
-C RFY PAR2
+C RFZ PAR3
-S RFX PAR4
-S RFY PARG
+5 RFZ PARSB

Without doing the whole derivation B's correction can be defined as:

-C RBX PAR4
-C RBY PARS
+C RBZ PARG
-5 RBX PAR"Y
+5 RBY PARS
+5 RBZ PAR?

C, D and E have similar corrections.

The terms in the above equations such as ~-C RBX are constants and
are stored as such in this subroutine. They are functions of the following
table of distances which was made from detailed drawings of the SIRU

Pl-frame and SIRU accelerometers,

XIS | A B c D E F
R{cm}
X |o{ -8.603 13. 937 13, 937 2.718 0. 902
Y Q ~-1,816 -24,021 -15,.418 -27.081 11.130
z |o 0 3,482 0.665 1. 085 1. 085
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A look at the subroutine listing will show how the above equations are
implemented.
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®TCRCCOMP TELECOCMMIUNICATED DATA
DPP-516 ASSEMBLY LISTING

0001
0002
o003
0n0u
0nos
0noe
0go7
ocon
0009
0010
0011
on12
gn13
0014
001%
001a
n017
on1e
nn1a
ng2o0
no21
0022
0023
002u
0n2s
0024
nnz7
n028
0g249
0030
0031
0032
0033
0034
no3s
0036
0037
noza
0039
thi L30]
ooul
nou2
o043
oney
oous
0nu6
aou?
noun
ooua
0050
0051
0052
No53
0054
0055
0056

nos?y

15000
15001
15002
15003
15004
15005
15006
15007
15010
15011
15012
15013
150 14
1501%
15016
15017
15020
15021
15022
15023
15024
15025
15026
15027
150320
15031
15032
15033
15030
15035
15036
15037
15040
15041
15042
15043
15044
15045
15046
15047
15050
15051
15052
15051
15054
15055
15056
15057
15060
15061
15062

000000
02 o0u1Y
16 00416
04 15322
02 0041y
16 00420
ou 15323
02 00416
16 Q0u20
0 1532h
couty
16 00414
04 15325
02 00416
16 00416
04 15326
02 00420
16 00u20
04 15327
02 00414
n7? 15333
ns15 73
0 n4 15330
0 02 00816
0 07 15334
o415 73
0 oy 15331
0 02 00420
0 07 15335
o415 73
0 0w 15332
0 06 15322
0 08 15262
0 16 15336
nooon’y
0 04 15304
000005
0 02 15325
N 06 15327
0 04 15264
0 16 15337
000007
n 06 15304
0 0b 15304
000005
0 02 15324
0 07 15330
0 08 15266
¢ 16 153480
000007
0 04 15316

el e T W Weo- i o W Mo R a Jl e I ol I e R o e W o T W N
[}
[ X]

ROMS

ABS
ORG

"SUBR

SUBR
SUBR
SUBR
DAC
LDA
MPY
STA
T1.DA
MPY
STA
LDA
MPY
5TA
LDA
MPY
STA
LDA
MPY
STA
LDA
MPY
STA
LDA
SUB
ALS
5TA
I.DA
SUR
ALS
STA
LDA
suR
ALS
STA
ADD
STH
MPY
DBL
DST
5GL
LDA
ADD
STA
HPY
DBL
DAD
DST
S5GL
LDA
5UB
STA
MPY
DBL
bsT

*15000
WIPR
WYPR
WZPR
ROMS
wk
WY
WY
WXWY
WX
WZ
WXWZ
WYy
WZ
WYWZ
WY
WY
wYs0
Y
HY
WYSO
W7
WZ
w750
WX
WYPR

WYDT
WY
WYPR

WYDT
WZPR

WZDT
WIWY
PRR?
CRFX

CORF

HXSO
RZSQ
PAR2
CRFY

CORF
CORF

WYWZ
WXDT

"PAR3

CRFZ

TEM

267



MICFOCOMP TELECOMMUWICATED DATA
DPP-516 ASSEMBLY LISTING

00S5P
0059
0060
00 61
0062
nn63
0064
0065
0066
0067
CN6S
0069
0070
0071
n072
0073
0074
0n7s
0076
0n77
0078
00749
0080
00R1
0082
0083
0084
GUEL
00BA
0087
00898
0089
0090
n091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
01013
0104
010%
0106
0107
0108
0109
0110
0111
0112
0113
0114

15063
15064
15065
15066
15067
15070
15071
15072
15073
15074
15075
15076
15077
15100
15101
15102
15103
15104
15105
15106
15107
%110
15111
15112
15113
15114
15115
15116
15117
15120
15121
15122
15123
15124
15125
1512F
15127
15130
15131
15132
15133
15134
15135
15136
15137
15140
15141
15142
15143
151u4
15145
151U6
15147
15150
15151
15152
15153

0 06 15304
0 04 15304
Q00005

0 02 15323
0 07 15331
0 ou 15270
¢ 16 15341
060007

0 06 15304
0 04 15304
0Qonos

0 02 15324
g 07 15330
0 o 15272
0 16 15342
000907

0 06 13304
0 04 15304
000005

0 02 15325
0 0R 15326
0 o4 15274
0 16 15343
000007

0 04 15306
0 06 15304
onot &7

0 06 00612
0 08 00612
nooonos

n 02 15326
N 06 15327
0 04 15276
D 16 15351
noonn?

n o4 18310
0 o4 15312
200005

6 DZ 183zz2
0 07 15332
0 04 15300
0 16 15352
000007

0 06 315310
4 04 15310
300005

0 02 15323
0 06 1531
0 04 15302
0 16 15353
000007

06 15310
0u 15310
02 15264
16 15345
06 15306
07 15316

DOQODDIOO

pan
DST
SGL
LDA
SUB
STA
HPY
DBL
DAD
DST
SGL
LDA
SUR
STA
" pY
DBL
DAD
DST

SGL -

LDR
ADD
STA
MPY
DRL
nst
DAD
LRS
DAD
DST
5GL
LDA
ADD
STA
mPY
nARL
nsT
DST
SGL
LDA
SUB
STH
MPY
DBL
DAD
D5T
SGL
LDA
ADD
STA
MPY
DBEL
DAD
DST
DLD
MPY
DAD
DSB

COP¥
CORF

WXWZ
¥YDT
PAPY
SRFX

CORF
CORYP

WYWZ
WX DT
PAPS
SRFY

CORP
CORF

WX S0
HYSO
PARS
SRFZ

COPE
CORF

1612
1612

WYSO
RZ50
PART
CRDX

CORD
CORC

WIWY
WZDT
PARS
CRDY

CORD
CoRD

WXWZ
wYDT
PARY
CRNZ

CORD
CORD
PAR2
CREY
CORE
TEM1
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MICROCOMP TELECOMMUNICATED DATA

DDP=-51%

0115 15154
0116 15155
0117 15156
0118 15157
0119 15160
0120 15161
0121 15162
0122 151613
0123 15164
0124 15165
0125 151656
01245 15187
0127 15170
012F 15171
0129 15172
07130 151713
0131 15174
0132 15175
0133 15176
D138 15177
013% 152060
0136 15201
0137 15202
0138 15203
0139 15204
0140 15205
1471 15206
0142 15207
6143 15210
0148 15211
614% 15212
0146 15213
0147 15214
o148 15215
N1 15216
0150 15217
0151 15220
0152 15221
0153 15222
0154 15223
0155 15224
0156 15225
0157 15226
0158 15227
0159 15230
0160 15231
0161 15232
0162 152323
0163 15234
0164 15235
01165 15236
0166 15237
0167 15240
0168 15241
N168 15202
0170 152432
0171 15244

COgoLOULIOOILPOLO OO0 oL OO T LD LDIOOTQODD G

0

ASSEMBLY LISTING

ob
02
16
06
04
0z

15306
15270
153456
153086
15306
15272
15350
15306
67

00610
N0610
15262
15354
15320
15310
15310
15264
15355
15310
15310
152h6
15356
15310
a7

00606
NG60E
15300
15357
15312
15320
15312
15302
15360
15312
15312
15264
15361
15312
15312
15266
15362
15312
67

noe0n
00604
15270
15363
15314
15272
15364
15314

15314

15276
15365
15314
15314
15300

DST
PLD
ney
DAD
DST
DLD
NPY
DAD
LRS
DAD
DST
DLD
MPY
bET
DAD
DST
DLD
MEY
DAD
DST
DLD
MPY
DAD
LRS
DAD
DST
DLD
MPY
DAD
DSB
DST
DLD
upyY
DAD
nsT
DLD
mPY
DAD
DST
DLD
MPY
BAD
LES
DAD
DST
PLD
MPY
DST
DLD
MPY
DAD
bST
DLD
MPY
DAD
DST
DLD

CORE
PARY
SREX
CORE
COFE
PARS
SREY
CORE

*'610
610
PAPY

B3R 1Y ¢

TEM2
CORD
CORD
PARZ
S5RDY
CORD
CORD
PAR3
SRDZ
CORD

‘606
606
PAES
CRCY
CORC
TEM?2
CORC
PARY
CrC?
CORC
CORC
PAR2
SFCY
CORT
CORC
PARZ
SRCZ
CCRC

T604
60n
PARG
CRBX
CORB
PARS
CRBY
COREB
CORB
PARY
SRBY
CORB
CORB
PARS
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MICFOCOFMP TELECOMMUNTCATED DATA
DPP-516 ASSEMBLY LISTING

0172
01713
0178
06175
0t7A
0177
0178
n179
01806
0181
0182
01R3
0184
01ac

0186
n187
n18°
n189
0190
0191
0192
0193
n1oy
ntos
0194
0197
n198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210

0211
0212

15245
15246
15247
15250
15251
15252
15253
15254
15255
15256
15257
15260
15261
15262
15263
15264
15265
15266
15267
15270
15271
15272
15273
15274
15275
15276
15277
15300
15301
15302
15303
15704
15305
15306
15307
15310
15311
15312
15313
15314
15315
15316
15317
15320
15221
15322
15323
15324
15325
15326
15327
15330
1531
15332
153313
15334
15335

0 16 15366
0 06 15314
0401 67

0 06 DOROZ
0 of 00602

000000
aopo000

PARY
PARS
PARG
PARTY
PARE
PARD
CORF
CORE
CORD
CORC
CORB
TEM1
TEW2
qINY
WXWZ
VINZ
WISOQ
L 4-10]
WISO
WXDT
WYDT
wipT
WIPR

WYPR
WZPR

MPY
DAD
LRS
DAD
DST
S56L
LDA
STR
LDA
STA
LDA
STA
JMP*
DRP

DBP
DEP
JuRikis
DBP
DEP
DBP-
DBE
DEP
DBE
DBRYP
DBP
DEP
DBP
DBP
DEP
ocT
ocT
ocT
QCT
ocT
OCT
ocT
oCT
oCT
oCcT

OoCT
0CcT

SRBY
CORB

502
‘602

WX
WXPR
WY
WYPR
Wz
WZPR
ROHMS

<

OO0 oOOOOIOO0 = <
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YICROCOMP TELFCOMMUNICATED DATA
DDP-516 ASSPMBLY LISTING

0213
0214
0215
0216
0217
02118
0219
0220
n221

0222
02213
0224
n22%
N226
6227
0228
nz29
0210
021
02312
0231
0214
0238
N23%
n237
nz2in
N2
Q240

153136
15337
15340
15341
15342
153413
15344
15345
15346
15347
15350
15351
15352
15353
15350
151355
15356
15357
15360
153681
15362
15363
15364
15365
15366

001145
161152
001342
177205
166667
000710
1743107
134003
135670
107535
N258176
155364
153404
000704
16L433
163254
177351

Au90u6

003230
N235R6
0020213
313131136
002323
n07042
175405
Qoou1y
n00416A
noouzo

CRFX
CRFY
CRFZ -
SRFX
SEFY
SR¥Z
CREY
CREY
SREX

SREY
CRDX
CRDY
CrRDZ
SBEDX
SPDY
SRDZ
CRCY
CRrRCZ
SRCY
SRCT
CRBX
CRBY
SRBYX
SRBY
WX

vy

WZ

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
EQU
FOQU
EOT
END

T6.,703B12
-946.8812
92.26B12
-47.405B12
~585, 15R12
57.02B12
-231.19812
-2303.69B12
-142.88

1423, 76812
-1185.55812

© =1311,52B12

56.609B12
-732,71B12
-810.56812
-34.986R12
-2043.313812
211,096812
1262,85B12
130, 464B12
731.813812
154, 49812
452.29812
~95,48B12
41y

Y416

'620

271



PROGRAM NAME:

SOURCE: BTVR

BINARY: BBBOT

ENTRY POINTS (LOCATION): BBOT ('16630}
GENERAL DESCRIPTION:

The subroutine BBOT is used for test purposes only. It will
initiate gyrof/accelerometer failures at specified times during the test
run. Constant bias, ramp and various failures are all simulated by
miscompensating the specified gyros and/or accelerometers. Prior
to the start of the test run the gyro to be failed, the time of failure and
the amount of miscompensation are loaded manually. Up to four instru-
ments { 2 gyros and 2 accelerometers) may be failed during one test
run.
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MICRCCOMP TELECOMMUNICATED DATA

0001
0002
00013
0004
Qoos
0006
0007
0008
oco9
Q010
no11
o012
0013
001
0015
N1k
no17
0018
no1e
0020
0021
0022
0021
0024
0025
0026
0027
0028
nn2e
0030
0N
0032
0033
no3u
0035
0036
0037
0038
no 39
0ouo
0out
o0ou2
onuel
ooue
0045
0046
oou7
nou8
0ou9
0050
0051
0052
0053
0054
0055
0056
00s7?

DDP~-516 ASSEMBLY LISTI

16630
16631
16632
166313
16634
16635
16636
166137
16640
16641
16642
16643
16604
16605
166046
16647
16450
16651
16652
16653
16654
16655
16656
16657
16660
16661
16662
16663
16661
16665
16666
16667
16670
16671
16672
166713
16674
16675
16676
16677
16700
16701
16702
16703
16704
16705
16706
16707
16710
16711
16712
16713
16714
16715

0 000000
000007
0 02 00776
0 07 16742
100400

01 16644
02 16754
06 16742
o4 16742
02 16746
06 00520
0% 00520
02 00766
07 16744
00400

01 16656
02 16754
06 16744
04 1674
02 16750
06 00524
04 00524
02 00776
07 16732
100040

0 01 16670
000201
100040

0 01 16670
0 02 16736
0 06 00514
0 04 00514
0 N2 00776
0 07 16734
100040

0 01 16702
000201
100040
01 16702
02 16740
06 00516
0% 00516
02 00776
07 16752
100400

0 01 16725
0 02 1675t
0 06 16752
0 04 16752
000005
-0 02 16762
0 16 16763
oud1 55
000007

OO 00000 s CIODD

[= Mo NNl R

BBOT

TRF2A

TRFB

TR¥S

RTUR

NG
ABS
SUBR

"ORG

DAC
DBL
DLD
pse
SPL
Jue
DLD
DAD
DST
DLD
DAD
D3T
DLD
DSB
SPL
JHP
DLD
DAD
DRT
bLD
DAD
DsT
DLD
DSB
SZE
JMp
IAB
SZE
JNP
DLD
DaAD
DST
DLD
DSE
SZE
JMNP
TAB
SZE
JHP
DLD
DAD
DST
DLD
DEB
SPL
IuP
DLD
DAD
psST
5GL
LDA*
mPY
LRS-
DBL

BEQT
*16630

1776
TFR1

TRFA
TMIN
TFR1
TFRY
FRP1
*520
1520
*766
TPR2

TRFB
TMIN
TFR2
TPR2
FRP2
*524
'524
'776
TFFB

TRFS

TRFS
FBBT
*514
1514
*776
TFSB

RTUR

RTUR
SBBT
*516
'516
*776
TFVR

RTRA
TMIN
TFVR
TEFYR

YRAD

MTOB
19
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MICROCOMP TELBCOMNUNICATED DATA
DDP-516 ASSENBLY LISTING

0058 16716 0 0u 16756 DST HVAR

0059 16717 0 07 16760 DSB . OVAR

0060 16720 0 06 00526 DAD 1526

0061 16721 0 ou 00526 DST '526

0062 16722 0 02 16756 DLD NVAR

0063 16723 0 04 16760 DST OVAR

0064 16724 0 12 16762 IRS VRAD

0065 16725 onooes RTRA SGL

0066 16726 ~0 01 16630 JMP* BBROT

0N6e7T 16730 000000 DBP 0
167311 000000

00698 16732 000000 TFF8 OCT 0,0
16733 606000 .

0ONEéS 16734 000000 TF5B OCT 0,0
16735 goo00g

0070 16736 000000 FBRT OCT 0,0
16737 0ono000

o071 16740 000000 SBRT OCT 0,0
16741 000000

0072 16742 000000 TFR1 OCT 0,0

' 167472 000000

0NT3 16TuL 000000 TFR2 OCT 0.0
16745 000000

Q074 16746 000000 FRP1 OCT 0,0
16747 Gcoaoo

0075 16750 0000090 PRP2 OCT 0,0
16751 000000

0076 16752 017117 TFVR OCT TTTTT,TITINT
16753 0771177

0077 16754 gooonon THMIN OCT 0,27380
16755 027300

0078 16756 000000 NVAR DBP 0
16757 0000090

0079 16760 a00000 OVAR DBP 0

16761 000000
0080 16762 0 016764 VRAD DAC VAR

0081 16763 071146 MTOB DEC 28, 6B5

0082 16764 162542 VAR DEC -6.6558B5
0083 16765 006166 DEC 3. 11685
008U 16766 177735 DEC ~. 03585

008% 16767 1744634 DEC -1.72385
0086 16770 00721 DEC 3.650B5

0087 16771 173157 DEC =2.39285
0088 16772 1671466 DEC -8_3858B5
g0B% 16773 n02646 DEC 1. 41385

0890 15774 161243 DEC ~7.34185
0091 16775 015620 DEC 6.8918S
0092 16776 001446 DEC - 78885

0093 16777 1741366 DEC -1.76085
oo9t 17000 172206 DEC -2.83885
0095 17001 177612 DEC ~« 11685
0096 17602 0135624 DEC 5.89585

0097 17003 175624 DEC -1, 10685
0098 17004 1637135 DEC -5.03585
4099 17005 007504 DEC 3.81785
0100 17006 173003 DEC -2.49885
0101 17007 NN6L62 DEC 3. 299B5
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MICRCCOMP TELRCOMMUNICAT ED DATA

0102

0103

0104
0105
0106
0107
0108
0109
0110
ot11
0112
0113
0114
0115
0115
0137
0114
0119
n129
n121
0122

DDP-515 ASSEMBLY LIS

172010
17011
17012
17013
17014
17015
17016
17017
17020
17021
17022
17023
17024
17025
17028
17027
17030
17031
17032
17033

162206
023415
160346
172612
011363
162004
005523
161061
011003
174424
002314
0244 20
176721
155041
021010
166567
034105
171124
176407
167461

TIL

NG

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
BEC
DEC
DEC
DEBC
DEC
DEC
DEC
DEC
END

-6.B70B5
9.763B%
-7.7716B5
-2.61685
4,738R5
-6,99785%
2.83285
-7.45385
4.503B5
«%.731B5
1.200R5
10. 26685

- e 5“535

-9 .46885
B.508B5

-i. 63I4B5
14,06885
-3,41885
-.T44B5

-4,20385
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Single Pasition Calibration Load Map

ATTACH ROY3W
0K

DEBUG

GO

$2 200 777

tp 250 :

000250 000000

$40763

200251 QGooun

000Z52 000000

344121

- Q00253 000000
$D 460 ‘

000460 000000

$40000

000461  00OULGO

3D 463

CO0483 Q00000

40000

000484 0QOQOUCGO

3D 467

C00467 000000

340000

000470 000000

D 473

CO0473 GOOOOO

$40000

000474 000000

$D 477

00Ca77 0O0OCOC

$40000

000500 000GQOo

$

000501 000000

B o

LDRX 23665 1000 64

GO

Wl

I BspPm2

MR

oK
ATTACH MCKERN

oK
START 23001

276

Ok

ATTACH ROCYSYW
CK

START 23001
GO

MR

€ 8SPCO

K

ATTACH MAIN
OK

START 23001
GG

MR

C BGCOM

MR

C BACOMN

TR

C BVACU
\H
C BSPUN
R

- C BAAGKS

MR

C BVESF
MR

C BbCoA
ViR

C aDemY
MR

C BERCS
ViR

C BENMIN
R

C BGMIN
MR

C BaFmA
"R

C 3FPQUT
R

C BXoU
MR

C BDGS

"R

C FTLIBY
MR

C BMnGe3S
MR

. C BMVE3

MR
¥
@



®

oK - d ‘ BOAP' 05324
ATTACH ROYSW AP 05326
oK - - ' ‘ DOAP ~ 05330
START 23001 . EcAP 05332
GO _ FOAP 05334
MR - - o DCMI 05344
C BPEP4 DCMT 05417
LC _ L : ERCO 05532
M ‘ EMIN 05640
*START 01000 . GMIN 05704
*HIGH 11500 : MATR  DB5750
*NAMES 17110 © . GMAT 06004
*COMN 23777 FPOUTC 06476
*BASE 00223 ' QUTLOO O&7I0C
LIST - QCOoO1l. IOMODE 06742
. RUPT 01348 X10U 06774
ASCT 01404 XNOU 07000
ICINIT 01606 ‘ XNOUA 07004
INPIP 01661 X00CT 07¢10
INGYRO 01714 DGSWRT 07026
OUTPUT ©2020 DGSRD . 07067
DODSP 02070 cnou 07174
FALN 02242 CNOUA ©7201
VPAE 02556 COOCT 07254
VPAS 02560 ©gclol  ©73l0
VFBE 02562 DOPAGE 07502
WBS 02 &4 CRIGUT 10002
VPRD 02566 : CRIQUA 10010
ZAZT 02576 : SQRTIX 10120
SDVE 02610 F$AT 10120
sbvs 02612 ARG 10202
"DADX 02614 TIoU  1c2s3
DAEY 02616 TNOUA 10276
DASZ 02620 TNOU 10303
GCOM 02626 TOOCT 10353
ACOM 03312 . MGE3 10408
VACU 03514 MPe3 10602
SPUN 03566 © VCMP 10730
ATTA 04046 DZNC  11G30
VELA 04474 , D1 111C0
FXX 05142 D2 11102
FXY . 05144 | D3 11104
FXzZ 05146 D4 11106
FYX 05150 GDAC 11123
FYY 05152 . LGDC 11237
FYZ © 05154 , 23777
FZX 05156 LC :
FZY 05160
F2Z 05162 . 0K
DCOA 05214 SAVE RSPMZ2 &4 11500 1GGG
ADAP 05322 OK
L
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PROGRAM NAME

SOURCE: SPM2

BINARY: BSPM2

ENTRY POINTS (LOCATION): This is the main controlling program for
the single position calibration and starts in 1000

GENERAL DESCRIPTION:

» This program controls the calls to the subroutines which perform
the single position calibration and is similar to the main program used in
SIRU Development. There is an initialization section ending with a call to
ICINIT which sets up the interrupt and flows into LOOP which outputs the
system data periodically and also gets interrupted pericdically to update
the accelerometers or gyros by branching to either PDO or GDO.

The accelerometer update consigsis of reading the accelerometers
(INPIP), compensating them (ACOM) doing the 6x3 matrix multiplication
{EMIN, MP63) normalizing the quaternion (SPUN) transforming the bodyAY
into the inertial frame (VELA) accumulating inertial AV (VACV) and finally
once every hundred times (once a second) doing the fine alignment (FALN).
From the listing it can be seen that when the counter NCON reaches 0 it gets
reset to - 100, the AV East_ and South {in locations '450 and ‘454) are transferred
to SDVE and SDVS) in the fine alignment program and FALN is called. If it is
twenty minutes or more from initialization,the fine alignment program will call
DZNC {see source programs SPAL and FPEPA4} which filters the vertical axis
drift. Finally, the AV accumulators are zeroed to start accumulation for the
next second.

The gyro update consists of reading the gyros {INGYRQ), compensating
the gyros {(DCMT, GCOM), doing the 6x3 matrix multiplication (GMIN, MG63)
doing earth rate compensation (ERCQ), adding the fine align commands (DADX,
DAEY and DASZ) into A@ body (“414, “416 and “420), doing the attitude algor-
ithm (ATTA) and if it is twenty minutes or more from run initialization,
doing the single position calibration (GDAC, program source name PEP4),

When it is time to output, the appropriate variables are saved in the
buffer QTMP and a call to OUTPUT is made (see program SPCO),
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MICROCOMP TELECCMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

0001
0002
oG
oocu
nsns
00GA
non7?
0G0B
noce
0010
0011
0012
013
0014
gc1s
0016
0017
0018
0019
aca2e
on21
nG22
0n23
na2u
an2s
0026
¢o27
D28
0029
£333
on3t
0132
DRER
073
0235
ao3e
nGIr
go2s
9639
0oons
004
042
2043
3044
2045
WSS
0247
glun
nGug
ca6°
0081
c052
ansg3
0054
£es5
cese
0oea7

neooc
0o0e
nocoz
cong?
ocnou
cenecs
00026
&00e7
cna10
coo1
00212
Co013
Go014
00615
€006
Goe?
goc2¢
noG21
0oc22
0nG23
aNc2u
0on29
00o26
00027
Goo3ad
10031
gooiz
0Co33
DL
G0035
00036
goo37
Caoud
000e1
00C4?2
G00u3
oonuy
anous
000u6
a00u7
nI2%0
Co051
CoasR2
nons3
consy
GOC5H5
ceone
onesT
COQRE
00L61
CoCe2
0063
40060
00065
COnen

0 10 0CC0C
Ccoco7

1
SOOI R DA D @ OO DD s QDO D - O

]
>

-
-0
=0
-0

20291

QUWOODODOMDOHIOOCDOODOODOOOOSD

nz
35
a4
12
12
01
35
Ot
12
12
o1
35
o4
12
12
N
35
au
12
12
nt
Cy
oY
Ju
¢4
G4

G4

oy
cu
oo
ny
02
oy
a2
O
04
0
ou
rrh
oy
14
o4
o4
ou
nu
ny
ou
na
N4
G4
O
nu

N0236
3C6NG
00422
noodo
6eooc
ooty
OCE23
QCu60
oCceoe
J00NGC
JCC11
oCRND2
I
oCoo0
0020
6014
necei
g1ens
ACGUt
acone
0023
10223
fe224
30225
226
20227
G23C
t')

aaans
ACudy
atu06
q0u07
achAO0
CO0RA1
nos77
JC401
(LK)
QGuads
Qouscy
onatt
0413
I AN |
nned3
10605
NeQT
ACA11
NC613
nculs

ety

20421
oC615
ACH17
00621

REL
CALL
DBL
DLD
LpX
DST
IRS
IRS
JMP
LDX
nswT
IKS
IRS
JmMp
LDX
bST
IRS
I85
JMP
LDX
DST
IR3
IRS
JHMP
DST*
D5T*
DST*
DST*
DST*
DST*
5GL
S5Th
STA
STA
STA
LDA
STA
LDA
5TA
STA
5TA
STA
STA
STA
STA
STA
STA
3TA
STA
STA
STA
STA
STA
STA
STA
STA
STA

O o) O = OO = OO
1
)

DCMI

BZRO

n
I
el
@€

R
(o8]
L\%
—

LI
bt W
=

460G,

O
o

~3 !
[w]
[3
—

1

— §

2N W
[ N vl
[

-

——

G
*-3
PAOA
PARORB
PROC
PROD
PAOE
PANF

DsSeT
ASCT
MSCT
TCNT
=177777
TCNT
= uG30C
rad1
"uc3
14805
tunt
11
t413
VA
t607
YE95
TeENT
511
YE13
415
417
tu21
'615
'617
121
YURD
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY

0058
0094
S06eN
tCe1
0Ch?
0061
064
3065
OCRA
067
ocen
0069
on7%
Q07
QN2
073
D074
0075
007k
5077
co78
G079
C 08B0
1081
oCR?2
0683
CoRY
cCas
GNRa
2087
ceas
coga
gpoeg
ce9
3092
0093
ocag
anas
n09n
t397
€C98
0099
31¢9
D101
0102
0103
0104
8105
3106
0187
6108
01¢9
a1
0111
0112
8113
0114

coce7
00aCTa
coc
ca072
00073
onn7y
00075
0oC7e
cac?
00160
gnon

oo1c2
cnG?
co104
00165
021C6
001G7
00110
o111
co112
63113

nN114
3115
00116
09117
0a129
cc121

0n122
Go123
0C124
£0125
nG126
co1z27
¢0130
00131
00132
00133
¢7134
0C135
00136
c0137
00140
Go141
00142
00143
00144

)
qu
co
10
10
02
u
10
Y 02

2ODODLOOoD

QCuu?y
oCus53
20457
00000
aCcoc
0c222
aecel3
2C0ne
00576

Tu 002C.

G 10

6287

200401

0 02
7 1

00561
20557

101003

0 21

ne122

00020
131082

¢ o1

0C1062

100G0u

021

aCc02

14 5047
14 5057
14G060
T4 GG2C
totac1

-0 61

acss53

100000
101002

¢ 01

Qr146

gaeoa7

22
ou
o4

(=W Nl I ol vl o N
<o
-—

L}
(=}
&

0c23e
QCust
oGue2
OCusd
00466
ocu7o
nou72
oou7y
Jou7e

NGo00s

¢ 02
0 Ou
0 04
0 Gu
n ou

nasT?
200860
00u63
QCHu67
oou73

LTSTING
* 5TA
* STA
* STA
* STA
5TA
STA
STA
CALL
CALL
L.DA
STA
CALL
LbA
SMK
JET

K 3
2
Q
el

ENB
1.DA
CAS
NOP
JMp
IAB
S5u
JMp
SR3
JMP
*

T4613

"we?

ty73

i

T4

453

1457

GMIN

EMIN

RDAD

63

ICINIT

=h

120 :
GETH TGO SET UP TIME

TCNT
CFIT

onT

Loop

LOOP

* EYIT CODING

*
ace
ocp
CRA
SMK
INH
JMP*

oUT  S5R3
55u
JMP
DBL
DLD
DST
DST
DST
nsT
D5T
DsT
D5ST
DST
5GL
L.DA
STA
STA
STA
STA

"y
57

120

DOs

NOQZ

DZRO
‘460
t4p2
t4el
tLE6
0wie
ry72
'y
"u76

='40000
*460
T4l
w67
*473
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING
0 ¢4 00477
goocay

0115
0116
0117
91114
0119
0120
g121
0122
0123
0124
0125
0126
0127
01219
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
01490
0141
0tu2
0143
01ug
D145
c146
0147
c1u8
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
G163
0164
3165
0166
0167
0168
0169
0170
0171

00145
00146
00147
00150
2151
00152
00153
G0154
00155
C0156
00157
00160
00161
G0te2
00163
Co16u
00165
00166
02167
co1742
00171
n0172
00173
00174
00175

N01746
o177
00200
00201
00202
00203
00204
002G5
00206

00207
0021¢
coz211
n0212
nG213
00214
00215

00216
00217
00220
on221

00222
N0223
00224
0022%
00226
00227

Do O0O0 O [= N R |

0

c2

00460
QG2u4
0C4su
00246
qouvTe
0¢25¢
G044
0Cc252
0C231
T4

00254
00232
T4

0025¢
0C233
TU

60260
0230
T4

06262
aerie
ncz2nen
a02136

000005

¢ 04 0C561
¢ 10 0C2¢67
d00acs

¢ 10 20000
0 000244

0 000560
3000060

0 01 00192

1 0Ngoce
140040
100620
1412¢6
16G610

1
0

02
04

ocQoQoe

aCs575
00560

Qcooc
0a554
0C557
Q0207

000000
cooocQ

000000

000GC0
0000G0

NOOQZ

*

GETH

- RDAD

PACA
PAOB
PAOC
PAOD
PAOE

STA
DBL
DLD
nsT
DLD
DST
DLD
nsT
DLD
DST
DLD*
LLS
DST
DLD*
LLS
DST
DLD*
LLS
DST
DLD*
LLS
DST
DLD
DST
DLD
DST
psT
DST
SGL
STA
J87
5GL
CALL
DAC
DAC
OCT
JMNP

DAC
CERA
SH1
AOA
SR2
LDA
STA

STA
LDA
STA
JKP*

XAacC
XAC
Xac
XAC
Xac
XAC

W77

t460
QTMp
‘46U
QTMP+2
470
QTMP U
474
QTMP+6
D1

4
QTMP+8
D2

4
PTHP+10
D3

[/
QTMP+12
DY

u
QTHP+TY
TIME
QTEP+16
DZEO
t44uy
459
1454

TCNT
GETH

ouTRUOT
QTHP
MODE

9

LOOP

* &

MODE

TCON, 1
CRIT
GETH

RUPT
ADQAP
BOAP
COAP
DOAP
EOAP
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MICROCOMP TELECOMMUNICATED DATA

g172
06173
b e Rl
5175
0176
0177

0178
0179

0180

DDP-516
00230 0 097000
00231 0 0000CO
00232 9 C0COCC
00233 0 0000CGC
00234 0 00CHCO
00236  0000CD
00237 000000
an240 000000
60241 0006001
00202 000503
00283 052300
00244 009000
00245  GCODO%
00246  DOOOCO
00247 000000
00250 00006
00251 000900
£0252 000000
00253 000200
00254 000990
00255  00GCCO
CG256  Q00DCO
06257  0C00CO
00260 000700
Co261 0006700
00262 000000
00263 000000
00264 00000
00265 000000
02266 000000
00267 200000
00270 000000
00271 000000
00272 000900
06273 000000
00274  000ACO
00275  0GDGOD

027 000066
00277 000000
00300 000200
09301 000093
€0302 000000
00303 000006
00304 000000
00305 000000
003C6 000000
003C7 000000
00310  0009CO
00311 000000
00312 000000
00313 000000
c031s 000500
00315 000000
00316 000000
60317  C0000Q
00320 000000
00321 000000

PAOQF
DA
D2
D3
Du
DZRO

DONE
THMN

QTHP

ASSEMDLY LISTING

XAC
XAC

XAC

Xac
Xac
DBP
oCcT

DEC

FOAP
D1
D2
B3
bu

0

0,1
128030BB30

52 .
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

¢181

0182
0183
0184
n185
¢186
0187
0188
0189
G192
0191
0192
0193
0194
0195
0195
0197
198
c199
g2G0
0201
nz02
6203
0204
¢205
0206
0207
42428
0269
0210
0211
0212
0213
0214
0215
0216
0217
0218

00322
00323
00324
00325
G0326
00327
€0330
06013131
00332
¢0333
00334
00135
00338

00337

00343
00341
003u2
C0343
00304
003u5

c0346
Ga3zu7
¢0350
00351
¢o352
00353
001354
00355
00156
00357
60360
00361
00362
003613
00364

051365
00366
00367
00370
00371
00372

00373
00374
a037s
00376

00377
couano
0ouo1
cosc2

00000 ‘
000000
000000
000000
¢00000
000000
000000 PISE
000000
060000
000000
000000
000000
C00CCD
CI0000
006300
000000
000000
00cCa0
£00000
606N0D

0 0000CO  RUPT
4 0192
4 0507
0 01 0CHI0
34 0407
0 01 0Cu64
34 0607
0 01 00377
34 0425
D 01 0€373
34 0404
3 01 06365
0 12 0040k
00C401 RSH
-0 01 00346
| g
14 0004 ASR
54 0004
101000
0 12 0Cu0H
1010090
0 01 0C363
*
14 1425 DISK
0 12 0Cu05
101000
0 01 00363
*
0 12 00407 ICLK
101600
14 0027
14 0067

BSZ

SUBR
SURR
REL
DAC
oCP
S5KS
Jne
SKS5
JMP
SKS
Jup
SKS5
JNP
S5KS
JMP
IRS
ENB
JMp*

ocp
IXNA
NOP
IRS
NOP
JMP

OCP
IRS
NOP

Nk

IRS
NOP
ace
oCPp

L

RUPT
ASCT

%
1102
507
PD0O

"wov
GDO

607
ICLK
025
DISK
el
ASE

MSCT

RUPT

=

ASCT
BSHM

11425
DSCT

RSH
ICNT

27
167
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SHUT OFF DGS

DISK RUPT

ASR RUPT
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DUMMPY

IN CASE OF SKIP
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMRBRLY LISTING

0219
0220
0221
0222
0223
0224
0225
N226
0227
228
n229
0230
0211
0232
0233
0234
0235
0235
0237
0238
n239
c2un
fz2u1
o2u2
n243
QRuu
o245
Qzu6
ca2u’7
02u3
0zu9
0250
0251
n2n2
0253
G254
Q255
0258
0257
0258
0259
G267
021
0262
2263
0260
0265
02686
0267
0268
6269
0272
n2M
0212
0273
0274
0275

00403
CDuoy
00405
Gouce
ooucy

00410
con11
00u12
¢ou13
0041y
00415
00416

o017
nouz20
fou21
00ou22
00u23
Gouzy
0ou25
pon26
0ou27
00430
00431
cou432
00433
Cauly
00435
00436
00437
QQuuc
00441
00442
oouu3
00Luy
00405
004us
0nuu?
cause
004as51
cousz2
Qous3

00454
00455
00456
0Nu57
GoueD
coue1
0oue2
00u63

0 01 00363
000000
000000
000000
000000

0 13 00562
000043
qcocos
0 04 3G%63
gecoz0n
0 Ou4 00564
0 15 0C565

0 10 £000C
300401
1¢ 2CGOG
10 30C10
10 240C0C
1C oQooe
10 00CO00
1¢ 50000
12 00566
C1 20452
02 00574
04 0CHES6
0G0007
0 02 0GUsS0
0411 a2
-0 04 00572
0 02 0045
04811 82
-0 08 06573
000205
o 10 00000
000007
0 02 00236
0 04 QCuhu
0 04 00450C
3 08 0Cusu
n0G00%
000007
ooQCos

[ v B e o B o 30 ¥ B T o Y o e |

0 35 00565
0 02 0CS64
000201
0 02 00563
171020
0 13 00562
000401

-0 071 00346

ASCT
D5CT
M5CT

ICNT
*

*
BPDN

* ¥ ® #

NOAL

COMN

JMP
BS7
RS5Z
BSZ
BSZ

IMR
INK
SGL
STA
IAB
STA
STX

CALL
ENR
CALL
CALL
CALL
CALL
CALL
CALL
IRS
JHp
L.Da
STA
DBL
DLD
LLS
DST*
DLD
LLS
DST*
5GL
CALL
DBL
DLD
DST
DST
DsT
SGL
DBL
5GL

LOX
LDA
IAB
LDA
OTK
IMA
ENB
JMDp*

KSH-

—t ek

AREG

EEYS

BREG
XREG

INPIP

ACOHM
EMIN
MP63
SPUN
VELA
VacU
WNCON
NOAL
=-109
NCON

1450
14
SDVE
TL5y
14
SDVS

FALN
DZRO
Yuuy

14510
*usy

XREG
BREG

KEYS
AREG

RUPT
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MICROCOMP
DDP-516 ASSEMBLY LISTING

0276
0277
0278
0279
n2a8d
n281
0282
0283
0284
0285
0286
0287
0288
(289
8290
3291
n292
nz2a93
0294
n2a9
0296
0297
0298
0299
6300
030
0302
0303
030u
G3C%
D36
03c?
n3ca
0309
0310
0311
0312
£313
0314
03115
0316
0317
t318
0319
0320
G321
0322
0323
0324
0325
0326
0327
0328
0329
0330
033
0332

00uey
00u65
Cou6h
00467
00470
oouT"
00u72

00473
00474
00475
00476
0ou77
00500
00501
00562
£a503
Q0504
02525
00506
005G7
00511
0051
00512
00513
00514
00515
00516
00517
0£520
0es21
cGs22
£os523
00524
00525
00526
00527
03530
00531
06532
¢n533
00534
00535
¢0536
nos537
¢asad
00541
00542
00543
00544
00545
00546
00547
00550

0 13 00%62 GDO

ogenu3
000C05

0 Ju

3C563

000201

0 Ou
0 15

N0SaY
00565

4 nL97?

9 01

acua73

14 0uo6

o4g?

62

54 1016
101000

G oo

nci2ue

54 10CF
101C460

0 Cy

06325

14 0006

1710

0CaoD

200401

¢ 1¢
0 10
7 10
n1¢
0 10

0cooc
QCCcac
00000
0CCoC
0cooo

fecocy

- 02
C 04
3 04

-G 02
0 06
G ot

-0 Q2
0 06
0 04

0C567
0Cu1y
QG414
005170
acu1s
ace16
acs511
Qou2e
00u2G

00Cacs

0 1
0 02
0 G7

aCong
c0776
Qc242

200965
1014C0

0 10

0o0coo

goocnT

0 02
-0 04
-0 04
-0 04

20236
00567
0Cs7C
0C571

000005

g 12

00561

000c07

0 G2
0 06
0 o4

00776
06240
00776

L ]
x

*
%

TELECOMMUNICATED DATA

IMA
INK
SGL
STA
IAB
STA

STX

SKS
JHMP
oce
LRS
INA
NGP
STA
INA
NQOP
STA
acp
CALL
ENB
CALL
CALL
CALL
CALL
CALL
DRI
DLD¥
DAD
DsT
DL D
DAD
bSsT
DLD*
DAD
DST
5GL
CAaLL
DLD
DsSB
5GL
SMI
CALL
DBL
DLD
DST*
DST*
DST*
SGL
IRS
DBL
PLD
DAD
DST

AREG

KEYS

BREG
XREG

1007
"= 1
456
14
*1015

Y324
1006

'325
1006
INGYRO

DCMT
GCon
GMIN
MG63
ERCO

DADX
Ty1y
1y
DAEY
1416
1416
DASZ
' 420
1420

ATTA
' 776
THMN

GDAC
DZRO
DADX
DAEY
DASZ
TCNT
TIMKE

DONE
TIME
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HOLD
WAIT 8 MCT!S
HTGH HALF
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

0333
0334
0335
2336
03137
0338
0339
0343
03u1
0342
0343
o3ub
0345
Q346
2347
03us
03u9
2350
0351
n3s2
0353
2354
1355
3356
0357
6358
21359

00551

00552

00553
00554
00555
Q0556

60557
00560
t05R1
00562
00563
00564
00565
00566
0567
¢os70
105711
093572
60573

ca574
03575
03576
00577
onacE
05601
00602
00663
00604

000025

0 C1 30u5y

03G0CH
013560
000620
o001y

ogQace

‘0000C0

Q77777
N0GCECD
DO00Ea
Q5000C
000600
177634
9 2030000
0 00000C
g CCOQ00
0 0J0050
0 gacono
000776
177634
poenaz
002006
QU000
Q731177
177744
177674
177750
177636

DOS
TCON

CRIT
MODE
TCNT
AREG
KEYS
BREG
¥REG
NCON
BADY
DAEY
DASZ
SDVE
SDV5S
TIME

SGL

JMP

aCcT

DEC
DEC
DEC

BS2
BSZ
0CT
BSZ
B5Z
BS7Z
BSZ
ocT
XAC
XAC
XAC
XAC
YAC
EQ0
END

COMN

30000
6000
400
10C

177634
DADY
DAEY
DASZ
SDVE
5DVS
t716
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PROGRAM NAME

SOURCE: SPCO

BINARY: B SPCO (note: this is a FORTRAN program)
ENTRY POINTS {(LOCATION): OUTPUT ('2020), DODSP {’2070)

GENERAL DESCRIPTION:

This subroutine is called by the main program (SPM2) every minute

and outputs the quaternion, the filtered vertical axiz drifts (D1, D2, D3

and D4 from program PEP4) and time in the format shown below.
-10
D4 are scaled at 2

radians per second.

D1 through

At eighty minutes the A, B, C and D gyro drifts are printed out.

To convert to meru, the printed values must be multiplied by 476.16.

GUAT 0.59999%
DiR3a - 0.00C170
TINE 4500.00
GUAT 0.959999
Dl1234 - 0.,000123
-TIME 4560,00
GUAT 0.599999
Dl234 - 0,000153
TIME 4620,00
GUAT 0.95559%
Di234 - 0.000148
TIME 46E0.00
QuaT C0.999999
Di234 - 0,000137
TIME 4740,00
§- 0.00228733
- 0.00066333
0.002284066
0.00712491
O

0.000418
0.000i54

J.000402
G,L00154

0.00029%
C.0C0153

0.00G6310
0.,000153

G.000357

_U.0C0153

287

0.036010
DaLUCLD 4

0.000C 14

J. 00U 154

CG.0LLOIS
U.0u00153

C.G00U1S
0.u00153

U.G0G01 1
0.000153

L. u00OLT
LeGODI54

CeubibUL?
CaliUU 154

GeLULULS
CalUUGISS

Ul JUUOUL
Ue0C01I53

UeG0uLCO!
G.000153



MICROCOMP TELECOMMUNICATED DATB:
DDP-5156 ASSEMBLY LISTING

. SURROUTINWE OUTPUT (ARG, MODE)
Q00C00 DAC ogocao
000001 CALL F$AT
000002 OCT 000002
000003 DAC 000000
000004 DAC 000000
INTEGER ARG (18),MODE,MODSAV
DATA MODSAV /=1/
000005 JHP 000000
0C0006 oCT 1771717
1F (MODE, ED, 2} GOTO 100
STG coenos
000007 LDA* MODE
ocotto SUB =1 009002
000011 SZE ¢00060
aooc12 JMP 000000
0000113 JMP +100
S8TG 000012
. IF (MODE, EQ. MODSAV) GOTO S0
pooo 14 LDA* MODE
eocas SUB. MODSAV
QC0016 = SZE 000000
fcno7 JMP gooone
acocao Jnep +50
5TG coon17
CALL TOMODE {MODE)
neoc21 CALL JYOMODE
oocc22 DAC*® MODE
MODSAV=MQODE
000023 LDA* MOLDE

000024 STA MODSAV
50 CALL NODSP [ARG)
STG + 30

000025  CALL DODSP
ocotze DAC* ARG

IF (HODSAV.EQ. 1) CALL C1OU(2H =)

aco027 LDA MODSAV
000030 SR =tQod001
200031 SZE 000000
Q00Qaz2 JMP 00000
0000133 CALL <100
000034 DAC =v1203136
STG acgo3z

RETURN
c
C DIGISTOR OUTPUT
c

800035 JHPpx 000000
100 CALL DGSWRT (ARG, 18}
‘ STG « 100

000036 CALL DGSWHRT

000037 DAC* . ARG

- Q00040 DAC =1000022

a00cu ocT 00Qo00
RETURN

Q00042 JMp*x  0Q00Q0
END
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MICROCOMP TELECOMMIDNICATED DATA
DDP-516 ASSEMBLY LISTING

C
C
C

5TG =1000001
aco0u3 ocrT con001

S5TG =4300002
000044 ocCT Gooon02
000003 DAC ARG
N0000Y DAC MODE

STG ='906022
aooous oCT 0nao22
000cCCsh DAC MODSAV
000036 DAC « 106
0600625 DAC « 30
260000 DAC IOMODE
nQo0co00 DAC DOD3P
0CoCcoo DAC c1o0

STG =4120336

800046 ocT 1201336
00Co00 bacC DGSHRT
. SUTBROUTINE DODSP(ARG)
oceend DAC 0000Co
000001 CALL TFEAT
000602 ncT Coaae
000003 DAC 0¢oc00
COMMON/LIST/ LIST (1)
LOGICAL LIST
INTEGER ARG {18)
CALL XNOURA (8HODAT
000C0a JMP cooqoc
STG 0092004
0Gao0s5 JMP goooea
000006 QCT 150725
0goce? 0cCT 140724
000010 ocT 120246
aocn11 QcCT 120240
S5TG 002005

000012 CALL XNOUA
0co013 DAC 200006
000014 DAC =1000C10

n00015 0Ct 000000
po 10 1=1,7,2
000016k LDA =1000Co

000017 STA I
CALL FPOUTC (ARG (IV,T1,6)
ngooz2o LDA I
000021 ADD ARG
0Go022 ADD 000024

0oec23 JMP 000025
oog024 ncT 177777
00025 STA TE1000

oconza CALL FPOUTC
aooo27 DAC* T$1000
0c0030 DAC ='000001
000031 DAC =4 000006
no0032 OCT 0000a00
10 CALL XNOUA(2H ,b2}
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMRLY LTSTING

nconis CALL XNOUA
0C00 230 DAC =1120240
cooois DAC =10002C02
onGo 36 ncT Cooo0s
ngoac3T LDA I

0C0040 ADD =+000002
onoou CAS =1000C07
s00002 JMp gdGaus
ncoon3 JHP 030017

oCcacuY J4P coo017
CALL X10U(138)

Qa0Cus5 CALL X101
060046 DAC =100n0212
CALL ¥XNOUA(BHD1Z3u
acona’ JMP Gcagon
aconsn ocT 142261
300651 acT 1312623
No0052 oCcT 132240

000053 ocT 12424¢C
STG an0ou7

v 8)

nceesu CALL XNOOA
GoG055 DAC 000050
agnesa DAC =+9C0CeC1C
aceos? QCcT 030000
DN 20 1=9,19,2
n&eeen LDA =t0CHC 1
neNcen STa I
CALL FPOUTC (ARG (I} .9,0)
000062 LDA I
900063 ADD ARG
oecney ADD 000066

£30085 Jmp C20067
0Cc0066 NCT 17717177

200067 STA T$EIOGC
gnoer0 CALL FPOUTC
000071 DAC* T$10CD
a00072 DAC =4 0Q000C
ac0073 DAC =1 000006
06067y OCT 00000
20 CALL ¥NGURA(2H ,b2)
200075 CALL XNOUA
300076 DAC =v12024G
000077 DAC =100G6C02
ac0100 ocT G0o00G
700101 LDA I

0C0102 ADD =1000002
000103 CAS =v0C017
0c0104 JMP 000197

nCcO105 JYP 060061
0C0106 JMP 000061
CALL X toUu(138)
900107 CALL X100
200110 DAC =tGo0212
CALL XNOUA{BHTIME
goc111 JHP 0do0co
0c0112 oCcT 152311
200113 ocT 1467405

« 8
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MICROCOMP TELECOMMONICATED DATA

000114  0CT 120240
000115  OCT 120240
STG 000111
00Q116 CALL XNOUA
000117  DAC  C00112 .
000120  DAC  =1000C10
000121 ocT 000000
CALL OUTI00 (ARG({17})
000122 LDA ARG
000123  app 000125
000124  JMP 000126
000125  OCT 000020
000126  STA  T$1000
000127  CALL OUT10C
000130  DAC* T$1000
: CALL X10U¢138)
000131 CALL X100
000132 DAC. =Y000212
CALL X100 (138)
000133 CALL X1oU
000138 DAC  ='000212
RETURN
000135  JNP* 000000
END .
STG  =1000001
000136  OCT 000001
STG  =1000002
000137  0CT 000002
STG ='000006
000140  OCT 000006
000003 DAC ARG
000000  DAC  LIST
000000  DAC  XNOUA
STG  =1000010
000141 ocT 000010
000033  DAC .10
STG I
000142  OCT 004640
ST =1000007
000143  OCT 000007
000000  DAC  FPOUTC
ST6  T$1000
000145  OCT 012244
STG =*120240
Q001u5 ocT 120240
000000  DAC  X10U
STG  =1000212
000146 acT 000212
000075  DAC .20
STG =1000011
000147  OCT 000011
STG  =1000017
000150  oCT 000017
STG  ='000000
000151 OCT 000000
000000 DAC ouT100
30

DDP-516 ASSEMBLY LISTING

291



PROGRAM NAME

SOURCE: SPAL

BINARY: BSPAL

ENTRY POINTS (LOCATION): FALN{(’2242) ‘
ACCESSIBLE VARIABLES (LOCATION): VPAE ('2556), VPAS (’2560),
VPBE ('2562), VPBS ('2564), VPRD ( 2566), ZAZT ('2576), SDVE ('2610),
SDVS ('2612), DADX ('2614), DAEY ('2616), DASZ ('2620) '
GENERAL DESCRIPTION: -

The subroutine FALN gets called once a second and calculateé the
commands DADX, DAEY and DASZ which fine align the quateraion to down,
East and South. It does a time varying filter on SDVE and SDVS (SAV East
and AV South given it by the main program) to get MX, MY and MZ, which
are the Inertial A8 commands. These are then transforrﬁed,into the body frame
yielding DADX, DAEY and DASZ. Finally, if ii is twenty minutes or more
from initialization,it will call DZNC, the vertical axis drift filter in the pro-
gram PEP4.
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

0001

0002

0003
00C4
0005
0006
0007
00048
0009
0010
0011
0012
0013
0014
0015
0016
0017
cd18
0019
co20
0021
0622
0023
0024
0025
0026
027
co28
6029
0030
0031
€032
2033
2034
6035
0036
0037
0038
0039
oouo
0041
oouz
0ou3
004y
00us
N0ué6
0047
QouB
0049
0050
0051
0052
0053
0054
0055
0056
0057

40000
0c00t
00002
0coc3
0000y
0C005
00006
00007
oon10
GAC11
06212
00C13
coc1u
coots
03016
0oc17?
0ac20
00c21
0G022
00023
00024
00025
00026
00027
00030
00031
coo3z
00033
¢o034
00035
¢0036
06037
00040
000w
00042
ocoss
000Uy
00045
00046
ooou?
00056
00054
00052
000513

0 0000co

0 02
0 07

00334
00362

101400

o M

Q6Ces

eocior

0 02
¢ 07
a0
o 07
0401
06
06
G4
c7
04
0401
0 06

SO Oo o

840302
0314

FALN

SUBR
SUBR

SUBR

SUBR
SUBR
SUBR
SUBR
SUBR
SUBR
SUBER
SUBR
SHUBR
PEL
DAC
LDA
S5UB
SHMI
JMP
DBL
DLD
DSB
LRS
DSB
LES
DAD
nap
DST
DSE
DST
LRS
DAD
LRS
DAD
DST
DLD
Ds5H
LRS3
DSB
LRS
DAD
DAD
DST
DSB
DST
LRS
DAD
LRS
DAD
D5T
LES
DSH
LRS
DSB8
LLS
DAD
DST
DLD

FALN
VPAE
VPAS
VPBE
VPBS
VPRD
ZAZT
DADYX
DAEY
DASZ
SDVE
5DVS

* %
ZAZT

=6
AF60

DRPOQ
VEAE

YPAE

VPAE
SDVE
VPAE
VPEE
TEMP

TEMP
VPBE
VEBE
DBEQ
VPAS
VPAS
VPAS
SDV¥S
VPAS
VPRS
TEXP
TEMP

VPBS
VPBRS

VPBS
VPBS
ROND

MY
DRPO
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MTCROCOMY TELECOMMUNICATED DATA
nDP-516 ASSEMBLY LISTING

{nsg
0059
o060
nCe1
0062
00613
ca64
0065
(18115
0067
0068
L0619
0070
o711
0Q72
peT
OCT4
0075
aov7e
ca7T
00748
00749
00890
G081
co82
o083
¢nau
€085
(cas
nos’?
cnBa
2089
ce9d
nc91
0c92
0093
OC94
gces
096
0097
¢o98
pCca9g
0190
0101
0102
01C3
01cu
7105
3106
3107
2108
8109
0110
c111
0112
0113
Gt14

00054
0Qan55
00056
coasy
Qo060
00261
00062
00063
coosl
cnnes
00066
00067
goove
6oo71
0oan72
a2073
00N7a
Qo075
QQd7Te
00077
00136¢
¢0161
00102
co1L3
DRI
£0155
oQ1ich
ce1c7
00110
20111
00112
D013
o111t
200115
f0116
00117
00120
a0121
co12z2
00123
001240
0125
00126
00127
00130
00131
00132
00113
00134
00135
00136
00137
Q0140
00141
oN1u2
00143
00144

0 &7
oud1
0 06
0461
0 06
o411
¢ 06
¢ Ou
0 ot

30320
75
90132C
74
00320
15
0033¢C
00312
00136

000007

0 02
ou0"
3 C7
Qun
0 06
0 06
O 04
0 07
0 04
cuo1
0 06
aua01
o 06
¢ ou
0 02
9401
3 07
ouGt
J Gh
0 06
0 0u
007
o Ou
4Gt
J C6
SUG1
0 06
n o4
aui
2 07
o401

3 06 !

0 Cu
6 02
0 07
oug1
4 06
0u4d
0 06
0 Gu

0C 314
76

00314
L]

00314
Nr3ue
g031s
00326
0G326

0002C5

0 02
g 07

00334
00361

100400

& 01
0 07

0C 206
20360

100400

AFRD

BF6C

DSB
LRS
DAD
LRS
DAD
LLS
DAD
DST
JMP
DBL
LD
LR3
DSB
LRS
DAD
DAD
D5T
DS5B
DST
LR3
DAD
LES
DAD
nsT
DLD
LES
Ds5h
LRS
DAD
DAD
DST
DSB
DST
LEBES
DAD
LES
DAD
DST
LES
DsSH
LR3
DAD
D3T
pLD
DSB
LRS
DAD
LRS
DAD
DST
SGL
LDA
SUB
SPL
JMP
5U8B
SPL

VP8E
VEBE
VPRE
ROND
HMZ

BF60
VPAE
VPAE
VPAE
SDVE
VPAE
VPBE
TEMP
TEMP
VPRE
VERE
VPAS
VPAS
VPAS
SDVS
YPAS
YPBS
TEMP
TEMP

VERS
VPBS

¥YPBS
ROND
MY

DBPO
VPBE
VPRE

ROND
Mz

ZAZT
=180

LEVO
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MICROCOMP TELECOMMONICATED DATA
DDP-516 ASSEMBLY LISTING

0115
0116.
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
4132
0133
0134
0135
0138
0137
01238
0139
01490
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
c163
0164
0165
0166
0187
0168
0169
0170
0171

00145
00146
60147
00150
00151
00152
00153
00154
60155
00156
00157
00160
00161
00162
00163
00164
00165
00166
00167
c0170
001
0172
00173
00174
00175
00176
oo1727
Go209
g0c201
06202
00203
00204
00205
00206
00207
00210
00211
00212
00213
00214
00215
00216
00217
60220
00221
00222
Nn223
00224
00225
00226
00227
00230
00231
00232
00233
00234
00235

0 01

00166

000007

0 02
6 07
0 Ou
D401
0 06
ouc
0 06
0 Ou

0413
o a7
ou11
o 06
0 Oy
g 12

0c3z2
00324
00326

000007

0 c2

00306

140040
g00261

o 07

-0 186

CODOoOOOOOOCOOOD
o
M2

00332
00335
61

00352
003135
00306
6c352
00352
00336
0310
00352
00352
00337
0312

00352

00352
00340
001306
00354

CRAG

LEVD
BFOS

JMP
DBL

DLD

DSB
pST
LRS
DAD
LRS
DAD
DST
DLD
DSB
LLS5
DSB
DAD
DsT
JHP
DBL
DLD
DSH
DST
LRS
DAD
LRS
DAD
DST
DLD
nse
L1L5
DSB
LLS
DAD
DST
IRS
DBL
DLD
CERA
TAB
DSB
MPY*
LRS
DST
DLD*
MPY
DAD
DST
DLD*
MPY
DAD
DST
DLD*
MPY
DAD
DST
DLD*
MPY
DST

ORAG

VPES
VPERD
TEMP
2.

TEMP

VERD
VERD
DBPO

VERD

YPRD
ROND

BFOS

VPBS
VPRD
TEMP

TEMP

VPED
VPRD
DRPQ
VPED

VPED

ROND
MX
ZRET

MX

ANED
CBIX
15

DADX
CBXX
MY

DADX
DADX
CBXY
My

DADX
DADX
CBXZ
¥

DADX
DADX
CBYX
MX

DAEY
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY

0172
0173
0174
c175
0176
0177
c1719
0179
0180
N1
n182
o181
o018y
0185
G186
0187
618AR
G189
€199
G191
0192
¢193
¢194
a195%
4196
C197
198
31949
n2ce¢
G231
0202
0253
0204
¢2C5
0206
cz207

c208
0209
a21c
ez
p212
0213
0214
4215
0216

0217

09236
coz237
N0244G
007241
09242
0Q243
Q02u4
G245
002u6
co247
20250
30251
G0252
£9253
00254
£0255
00256
06n257
02260
0261
00262
2263
002mRN
09265
03266
00267
03270
ca271
cnz272
Gn273
coz27a
00275
noz276
60217
ca300
G302
cQ353
0030
NA3G5
0N30e
003G7
¢031C
20311
00312
¢o3I13
00314
00315
00316
00317
00320
n0321
£cH3z2z2
Go3213
o324
00325
00126
02327

0 02

0031C

14404Q
an00261

o 07
-" 16
d401

Ch
ou
0z
16
26

]

DO OO OO QD OO OO0 OO0
]
[ 3

0c33z2
90341
61

no354
9G354
00341
Go211C
90354
GC354
30342
ac 312
3C354
QC 354
0C343

0C 306

NC3I56
2C 384
4c31c
001356
0C356
20345
acaz2
06C 356
06C15%6

o00GES
OoCsG7

0 Q02
g o7

00776
GO3CH

Goa0es
1¢14¢40

o 10
-0 o

neeoo
ncooo

o006co
GGoCao
coonds
0523490
¢o0N00
¢oaoco
000000
agnoeo
0003C0
J00c00
00caGoo
n0ooce
ooaeoo
0000C0
opo0o00
oecodo
200C00
200000
g0CCO0
206000
00C0Co
cooeca

LISTING

DRBC
TUMY
MY

ay

MZ

VPAE
VPAS
VPBE
VPRS
VPRD

TEMP

DLD
CRA
IAB
DSB
MPY*
LRS
DAD
DST
DLD*
MPY
DAD
DsST
nLD*
MPY
DAD
nsT
DLD=*
MPY
nST
DLD*
MPY
DAD
DST
NLD*
MPY
DAD
DST
SGL
DBL
DLD
DSD
SGL
SMI
CALL
JMD*
DRP

DEC

DRP

DRP

pap

DBP

nRp

DBP

DBP

DEE

DBD

MY

ANED
CBYY
15

DAEY
DAEY
CBYY
MY

DAEY
DAEY
CBYZ
Mz

DAEY
DAFY
CBZX
mxX

DASZ
CBZY
MY

DASZ
DASZ
CRZZ
Mz

DASZ
DaSZ

1776
TWHMN

DZNC

FALN

0
120000RB34D
G

¢
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MICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING

0218
0219

0220
oz
0222
0223
0224
0225
0226
0227
62218
0229
0230

D231
0232
0233
0214

0235

00330
00331
00332
003133
00334
00335
00336
00337
00340
00341
00342
003u3
0034y
00345
00346
00347
00150
001351
00352
¢n351
00354
001355
03356
001357
G0369
00361
00362

goocon
Qu00G0
040000
000000
ao0000
000000
006000
00CoCo
ganoo0
a00ceo
00000¢C
000000
30000
000000
oocoon
000000
Q00000
000000
000002
000000
000000
000000
00on00
4000090
0006uy
Co026u
00007y

QOO0 DC

ROND

ANRD"

ZAZT
CBXX
CBX1Y
CBX%
CBYX
CBYY
CRYZ
CBZX
CBZY
CBZZ
SDVE

SDbVs

DADY

DAEY

DASZ

ocCT

ocCcT

DEC
XAC
XAC
Xac
XAC
XAC
XAC

XAC

XAC
XAC
DBP
DBP
DBy
DBP
DBP

END

0,u0000
400dn, 0

0
FXX
FYX
FZX
FXY
FYY
FZY
FXZ
FYZ
F272
0

¢
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PROGRAM NAME:

SOURCE: FEP4

BINARY: BPEFP4

ENTRY POINTS (LOCATION): VCMP ('10730), DZNC ('11030),
GDAC ('11123), LGDC ('11237)

ACCESSIBLE VARIABLES (LOCATION): D1 ('11100), D2 ('11102),
D3 ('11104), D4 ('111106)

GENERAL DESCRIPTION;

This subroutine is the heart of the single position calibration
procedure. It is divided into five parts, DZNC, GDAC, VCMP, FNAC
and LGDC. DZNC is called by the fine alignment program once every
second after twenty minutes or more from initialization. It filters
WZER (the 1 sec accumulation of vertical axis drift) twice giving D1
and D2 (note: D3 and D4 are the same as D2). After thirty minutes of
filtering {or fifty minutes from initialization) it scales and accumulates
D4 (same as D2) in D5.

GDAC is culled every update in the gyro loop of the main pro-
gram after twenty minutes or more from initialization. From twenty
to fifty minutes it accumulates 48 - ABXCMD (vertical axis drift) in
WZER. From fifty to eighty minutes from initialization it will also
accumulate ABA through A9F and at eighty minutes it calls the final
calculation (FNAC), '

FNAC starts hy inhibiting the interrupt, calling VCMP (which
acales ASA through AOF and forms (ABA + 46B), (ABA - AB), (aeC +
ABD), (A8C - AED), (AOF + AOF) and (AOE - ABF) and calling LGDC (the
lumped gyro drift calculator which performs the single position calibra-
tions,: equations on the parameters formed by VCMP and DZNC (D5))
to yield A, B, C and D estimated drifis (ADFT, BDFT, CDFT and
DDFT). FNAC then prints out these drifts in the format shown below
and halts. Since these drifts are scaled at 2—4 radians and represent
thirty minutes of accumulation they must be multiplied by —lz—s-aﬁto get
radians per second. Toget meru ?r‘ie must multiply by

2 = 476.16
1800 x 7.2921158 x 10°
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YTCRNCOME TRELECGMMUINICATED DATA
NEP-516 ASSEMRLY LISTING

7101 SUBE VCMP
nae . SHURR DTHC
fnna S1TR®  LGNC
Anng SRR D1
~A0% SUBkR D2
chalal SRR D3
annT _ SRR DU
fATOR 3157 GRAC
nang FEL
SN ngeee N oCnnnng VCMP DAC ok
7011 nnpng 124027 nRT,
SRR Rl e AR AR A AT NLh - OMGR
2713 90003 fONE DT RA nan OMAR
ANIL "RANY 0 Ch 2005y nsm SMam
ACE ENANS "y TR TLS 3 MIILTTDRLY BRY 7 76
AN CODMCR T 8T NONGR nNSR SMASR SCALR ™0 RANTANS, n7Y
[ARR TN I A Th R ol BEA T N TR AR | neT S¥MAR OMEGR + OMTOAR
URE TN TLE I D42 N0y DID OMOA
RN AL TAE A I 907 GT06R DSR nmeA
AR EANAD Al b 30U N5 ngm nFrA
21 A0e13 411 7R LS 3
AP B AN ATA I AT N5k nsn nFAA » :
AN CANtg Nt rPDSE ng DFRA OMIGA - OMORAS -
N2 FON1R fon2 o neeIn nLN OMRC
AL TRk ) 0ONE DONTR DAD nMaD
eI BTl 8 0n prnse nsT sMrn
N CNN21 Gu1t 7T LLS 3
anay ~enan n o7 A0nNs52 nSA S#Cn
I Il B SR I nsm SMCD
AN Analn AR - AR I At IR oMer
Rl nnI nroT) neB oMGD
AN 0026 I OL W AR S X nsT DFeD
WA Cengy qu11 75 113 3
na3y ~oa 3 N7 ACCAD ns3a RFCD
ARG CON T PO TR nsT DFON AMTINT ~ DATGAD
AR LA Role B 0 62 nrny nLD N¥AE
fnT GONA3 C 00 20076 DAD OMGF
AMRR G0 0 i 0S8R nsT SMLP
ARG IR AT AR L' 2 (% I B A L.1.G 3
cOue 0004 D07 0605y nsn SMEF
pouY 00037 AT e LY PST SMFF NMESAT &+ QUNRAF
QCa2 0orug 207 0007y DLD OMGE
I0HY Ann L N T araTR nSA OMGF
RN 0Ona? N4 QroeR? DST DFTE
3005 nNang o411 75 LS 3
ICNA 0T AN 1 07 NTeR2 nsn DERF
neRT NNNNS I R YRRV HER nrpwe OMERATR -~ OMRaAw
0ong 000YA 03708 SGL
A0Ue CONET =0 01 ADaND JMpPx  YCMD
FOanRA NOAS(G CeonGo SMAT DRP o
AR | f00NNH
nesY £GAR2 nacnae SMCO DRP r
£ens2 DGAINGE :
INR2 G005 0anANgY SMRF DRP 0
HCoRS Qnnnng
G063 02056 gonnng . DFAR DRP i\

C0NET  ANNeDD
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MTCPOCOME TELECOMMUNICATED DATA
PDP-516 ASSEMBLY LISTING
cnenco
000000
oonaoo
000000
neoncn
000000
neoooo
000C00
ponoan
nagnco
an0ono
G 0anoo
00co00
nenooo
fo0cna
000000
n 460000
rocan?

nren

GNSs7
00585
tase
C0RG
C0E1

OCR?
ARATA
TORY
O0ARS
Coeh
0067
crea
"6
core
o7t
0072
anT3
ra7u
c075
CO7A
non77?
£n7a
79
acan
00R1
{GR2
ree3
CaAn
fnan
N8k
nce7
¢aeq
£NRY9
C0aG
no9
cca2
0c91
anay
np9s
CC9h
co97
eeon
N9
0130
0101
0102

GOORO
0006
cOne62
0ONA3
0o0hY
000AS
£o066
00067
pOOTO0
60071
60072
nn073
noa7u
an075
00076
0on77
00100
60101
60102
co1ca
0e104
05105
A0106
0107
00119
00111
60112
20113
00114
00118
00116
r0117
nat29
20121

G022
C2123

an124

Qo125
C0126
00127
60130
00131
G132
o133
00134
20138
N0123A
00137
cota0
00141
cou2
gn1a3
00104
00145
Ntk

0922
0 67
U9
0 04
ago1
0 0k
0 06
0 04
o 07
nyG1
0 Gu
oug
0h
J6
a4y
07

e R B

06
Qu

(=R B e ]

0 06
¢ 0o

140040

00164
nese
67

20162
77

00162
fa015¢c
0G 150
6r152
67

0C162
77

0nt62
oe152
00152
o154

NC154
Qe154
CLink

BC156
ar15e

000201
140040

0 0n
0 g2
0 07

ac1h4
06776
0G166

cooeces
1000400

-0 N1

00100

00007

0 02
0401
0 08
 on

00156
76

0C160
00160

0oortos

-0 01

00100

NFCH

DFEF

ORGA

OMGH

OMGC

omMGn

OMGE

NHGF

DZuC

DBP
DRP
DBD
DRP
DRP
DEP
DBP
DEP

DAC
DB
DLB
DSR
LES
bsT
LES
NAD
DAD
DST
Dsh
LRS
BST
TRS3
DA
DAD
psT
nDsh
LES
DAD
DsT
ns5R
I.RS
DAD
DsT
CRA
IAB
CRA
DST
DLD
DSB
SGL
SPL
JMP*
DBL
DLD
LRS
DAD
DST
5GL

JMP*

(=]

*e %

WZER
p1

SAYD
SrRVD

D1
Dt

SAVD

WZER
t776
FFTH

DZNC

Dpa

hE]

DZNC

300.

SAVD

kD o= 01,00 APPLROY G/5

o1

KD (WO-D1) +D1

D1 -Dp2

D2 = ED(D1-D2) +0n2
D23
KF = .002 OF APPROY 1/

D3 = KF(D2-N3) +23
D3 =Dt ‘

D4 = KF{D3 -D4) +Dy



mICROCOMP TELECOMMUNICATED DATA
DDP-516 ASSEMBLY LISTING
500000
000000
000000
000000
000000
000000
000060
000000
000000
000000
000000
000000
000000
000000
000011
011740
000005
437440
0 000000
o 0000ND
180040
000201

0103
0104
0105
0106
DiO?
0108
0109
0110
o111
0112

0113
0114

" 0115

n116
0117
0118
0119
0120
c121
0122
01213
0124

0125

0126
0127
0128
D129
0130
01131
0132
0133
013n
1135
0136
0137
0138
0139
0140
2141
0142
0143
0144
0145
01486
0147
0148
0149
0150

00150
00151
00152
Q0183
0a154
00155
001586
00157
00160
60161
00162
00163
00164
00165
001466
00167
00170
00171
00172
40173
00174
00175
00176
00177
00200
co201
00202
00203
00204
00205
00206
00207
00210
00211
00212
po213
00214
00215
00216
00217
00220
coz21

00222

00223
00224
00225
00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240

aa

0 02

o004 ¥y

000007

-0 07
0 06
¢ Ou
0 02
¢ 07

00172
00164
oG 164
00776
90166

000005
100400

-0 01

00173

000007

¢ o7

00170

101400

0 01
o 02
0401
0 06
0 Ou
0 02
0401
0 06
0 ob
0 02
0401
0 06
0 04
0 02
0801
0 06
o o4
0 02
0401
0 06
0 08
0 02

00246
00400
61

00064
00064

pouo2 -

61
0Goes
00066
00u0y
61
00070

ooo7C -

00406
61
00072
00072
oos10
61

0007

0C074
00U 12

D1
D2
D3
D4
DS
SAVD
WZER
FFTH™
THTM

DADX
GDAC

-DBP

DBP

" DBP

oBP
DBP
DBP
DBP
DEC
DEC

XAC
DAC
CRA
IAB
LDA
DBL
DSB*
DAD
DST
DLD
DSR
sGL
SPL
JNP*
DB
DSH
SMI
JMP
DLD
LRS
DAD
DST
LD
LRS
DAD
DST
DLD
LES
DAD
DST
DLD
LRS
DAD
DST
DLD
LRS
DAD
DST
DLD

0
0
300000RB30
180000BR30

DADX
*%

w1y

NADX
WZER
WZER
t7T6
FFTH

GDAC
THTM

FNAC
oo
15
OMGA
OMGA
o2
15
OMGBH
OMGB
Tyou
15
OMGC
OMGC
‘406
15
OMGD
OMGD
410
15
OMGE.
‘OMGE
1412
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MTCEODOMP TFLRCOMHHNICATEb DATA
nDP-516 ASSEMBLY

0151
1152
8152
R LY
nRg
~ 164
31R7
N1658
n189
CAR0
T1R1
1672
"R
ALY
NTERE
BRLEYS)
Il
Y163
DT1RD
1T
17
172
a1
0174
4175
1176
117
Nn174
73
H18RD
SRIE
n1872
1183
"84
TTRA
1186
2197
N18RY
3129
n19g
"191
n1an
J1a13
7194
f1an
196
nya’7
n198
n1aa9
paon
na2am
2202
1207
nz2ny
c2ns
n2onA
rj.gn‘r

onz2u
o202
ng2u3
00244
enz2ah
J0246
nO247
0N252
o251
roRs2
00287
Q254
{0285
~fe254
¢7257
nO263
SY7A1
Q262
227R3
CA2F4
TOPFRG
nfQ26h
00287
ra270
00271
Ge272
60273
Co27u
00275
no276
022717
njann
coIna
pric?
c03c3
ne3cy
GQ3C5
noaIcsH

caacy
0031¢
060311
0312
2312
o031y
n131%8
C031F
09317
Go3240
np32T
no322
cn323
20324
¢nN325
c0326
G0327
00330

ount a1
¢ %% NAC76
¢ ouw 0oGTA
onpens
0 921 9C173
QonNcaos
001007
NI nGodG
G0 03Nz
0 10 06000
0 ooesac
D anLS3A
¢ 04535
anngan
010 aoeoe
n anns3u
no% ocirgoe
5 CnER12
oreLan
150530
LO0%0
10 A02G0
050530
10 00000
nrastae
53005346
Q00535
00000
10 006000
0N05134
1¢ noCan
fAnS16
INNRIA
> LoNs35
ODoCR00
7 10 0020
C Co0%h3n
g00000

]

TER O QOO0 D D DDaD

<)

9 900000
~O3N DT

02 00054
16 00520
N4 oHTH
92 0052C
16 NN055
nunt 41

o 06 00ETY
C G4 0nuTy
¢ 02 NOOSH
& 16 00521
C491 61

56 00478
o4 0087y
02 00050
07 N0uTY
N7 0C47u

Fr B Mo B |

]

[or o T o B B O

LTSTING
1RS 15
DAD OMGF
DST OMGF
SGL
JMpx  GDAC
FNAC S0L
TNH
Jsr ycMp
JST 1LGDC
CALL. FPOUTC
DAC ADFT -
DAC =0
NAC =R
aOcT [
CALL T10H
NAC =138
CALL F®POUTC
DAC ROFT
NAC =
NAC =f
necTm )
CALL T100
NAC =138
CALL FPOUTC
DAC CNFT
DAC =0
DAC =8
0CT 0
CaLL TIOU
DAC =118
CALT. FPOUTC
NAC DDFT
DAC =0
DAC =8
ncT o
CALL T10U
DAC =138
HLT
* STBRONTINE LGDC
LGDC DAC *%
DRL
NLD SMEF
MpY COvVsS
DST LY
DLD cnvs
MPY SMFF+1
1.ES 15
DAD A1
ngT at
pLD SMEF
MPY COvVS+1
LES 15
DAD 31
DST A1
DLD SHAR
nsa A1
nSB A

302

LUMPED GYRO

DATFT CARLCULATION

OMEGAE +QMEGRF,ERT

C/S (MMEGAE +NMEGAF)

A1

BA

R3

.5 {SMAB -C/S(SHEP



NICROCOME TELECOMMUNICATED DATA
bbP-516 ASSEMBLY LISTING

0208 003N 0411 66 . LLS 10

0209 00332 0 04 00474 DST A1 B-4

0210 003133 0 02 0N056 “DLD DFAB B7

0211 00334 0 16 00522 MPY CXcC

0212 00335 0 04 00504 DsT B1

02131 00336 0 02 0¢s522 NLD CYXc

0218 00337 0 16 00057 MPY DFAR+1

0215 00340 0401 61 LRS 15

02156 00341 0 06 00504 DAD R : .
0217 00342 0 04 00504 DSsT B1 C**2 (DFAR} B7
0218 00343 0 02 00056 DLD DFAR ‘

0219 00344 0 16 00523 MPY  CXC#1

0220 00345 0401 61 LRS 15

0221.00346 0 06 00508 DAD . B1

0222 00347 0 04 00504 DST B1

0223 00350 0 02 00052 DLD SMCD a7

0225 00351 0 16 00524 MPY (X5 C*S RO

0225 00352 0 Q4 00506 DST B1TH

0226 00353 0 02 00524 DLD CXs

0227 00354 O 16 D0CO53 MPY SMCD+1

0228 001355 Qen1 &1 LRS 15

0229 00356 D 06 DCS0H DAD R1TH

4230 003157 0 04 00508 nsT R1TH

0231 C0360 0 02 00052 DLy SMCD

0232 00361 0 16 00525 MpPY CXS+1

0233 00362 cuo1 61 LRS 15

0234 00363 0 0A DOS06 DAD BR1TH : CAS (SN o7
0235 00364 0 06 005004 DAD B1 ,

0236 00365 0811 66 LLS 10 RY1 = ,S(C*+2(0FAD) +C*5
0237 00346 0 o4 00%04 nsT R1 B—4

0238 00367 0 02 00160 DLD DS . DZN B-i

0239 Q03ITI 0 16 00526. Py SINA Bt

0240 Q0371 0 Q4 00476 DST A2

0241 Q0372 0 02 n0526 DLD STNA

0242 00373 0 16 N0161 MPY DS+

n263 00374 o401 61 LRS 15

0244 00375 0 06 GOUTE DAD a2

024% 00376 0 08 00476 DST A2

0246 00377 0 02 00160 DLD DS

0247 00400 C 16 00527 MBY SINA+1

o248 00401 04c1 61 LRS 15

D249 00402 0 06 OCHTE DAD B2 . S¥DEN p-4
0250 00403 0 06 00504 DAD BE1

0251 Q0uo0u 0 04 00476 DST A2 " AZ = B1 +5¥DZN B-4
0252 00405 0 06 004Ti DAD a1’ :

02531 00406 0 04 00510 DST ADPT & DRIFT =A1 +#32
0254 00407 0 02 00uTy DLD A1

0255 00410 J 07 00476 DSB a2

0256 00411 d 04 00512 DST - BDFT : B DRIFT = A1 -2
0257 00412 0 02 00062 DLD  DFEF : 87

0258 00413 0 16 00532 MPY SDYC < 5/C R7

02%9 00414 0 0u 00500 DST A3 :
0260 00415 0 02 00532 DLD SDYC

0261 00416 0 16 00063 NPY DFEF+1

0262 00417 0401 81 LRS 15

0263 00420 0 06 00500 DAD - A3

0264 00421 0 G4 00500 DPST Al
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MTCROCOMP TELECOMMUNTICATRED DATA
nPhP-516 ASSEMBLY LISTING

A65
ARG
AYRT
LT
B4
~2T0
o271
0212
2273
n274u
C2715
N27R
N7
213
a7Ta
I7HG
RRAtE
ATRD
[RRERtIE ¢
AR
G285
N28A
1raz
2873
nzan0
a_'\‘zq."\
AP AR
n242
07073
NG
02495
0294
:‘}20'1
ANEAtES
f2aq9
o300
nr
a3Ing
aina
237U
27155
306

n1n9
SRR Te
0317
D317

n311

10422
Qju23
N0y 24
adu25
anNu2e
oou27
au3)
cou3n
fNoul2
"3l
nou3u
nou3s
co4 3A
0437
ronye
nuy
Nau?
Jo6u3
Couyn
noges
BT
onuu’
fons0
NS
nous?
nnns3
NuhYy
J0485
0056
anun’y
Cr4a0
0cu6
NouG2
nou63
naUuLL
NOURS
COuRAp
noua’
oQun
nay
noyT2
nau7y
rauls
Goueh
nayT7
09500
09501
onseR
frNSsN3
C080L
00805
C0R04
Co0s07
Gns10
nns11
0ns12
c05113

292
216
J401
3 Y
3 96
a1
ML
122
0 16

ou
02
07
0

UNE S ot B 7 [ i R
O
o

[N 24

nNncoe2
BINCEE
61

BN
nonaen
66

acsJo
00160
AC530
M1e506
IT530
ne1a
61

DI Y
ArRG6
ULER EYe
IR N |
f1

G086
R o Y
Ry
N5z
3602
nrg32
ncens
A1

o502
NrRo2
155940
nes33
61

acsc2
MR
ienn2
NCRGC
JgCo1y
ongH2
QORGH
GC5B1Ak

GRONCSH

n o1

ceany

209360
R IEAEALS:
INGLEC
oAt
100000
oo2000
nognpn
ERH MY
00000
NAcHnn
onoeQon
00900
20000
ngoonoo
CN0990
EH U R o)

Al
a2
Al
Ad

R1

DD
MPY
RS
DAR
Nan
LLS
ODST
i
MPY
nsT
nLD
MPY
LIRS
DAD
ngT
DLD
upy
LRS
TAD
DT
DLD
MPY
DET
DLD
MPY
LRA
DAD
nsw
pLn
MPY
LES
NAD
nsn
NnsT
DAD
nsT
DLD
nsa
DST
SGL
JHP*
DRP

nRP

DRP

BEP

DRP

71TY DBP

ADFT DBP

BDFT DRP

DFEF

SDYC+

15

A3 S/C{5MEF} R7

DFCH . 37

10

a3 A3 = _R({DFCD +S/C{DNFEF
D5 . Q-0

cosA an

R1TH

CNSA

D5+ 1

15

A1TH

T1TM™

D%

COSA+T

15

P1TY

1Ty CEN7N 3-6

71 B-u

spve 5/C B"

Al

sSpVvC

R1+1

15

aY

AL

B1

SDVC+1

15

Al 5/C {71y u-u

B1TH

At A = S/0({H1y ~C%DIN B-
A3

CPFT CODNPTPT = A4 #A3 R-t
Al

A3

DRPT D DFIFT = AL -AY R-U
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MICROCOMP TELECOMMIINICATRD DATA
nnNP-514 ASSEMRLY LISTING

N1
03te
D316
n3117
0318
2319
7121
R

Nz

02514
Cos15
3516
tnNeR17
Q0520
00521
onkR22
00523
0Q524
0Ns25
J0526
00527
00530
nnsi3y
nas)
N5
NnNs3yY
INR35
NG 36
nng7
ronun
oNnRYy
50
(WD RTINS
T840
VYT
CNsuea
UOET'Y

ABOIGD
200230
SLLLLE!
060600
£53615
067475
N5A2137
011345
034476
022712
0415173
212016
066342
210015
ARIEE
157172
106212
arean
hONBT)
06212
290010
gacnno
“3212
300010
rNRI00
LA
nann1D
~0NI30

CDFT

DDFT

cnvs

cxc

CX5

SINA

COSA

hRD

DRp

BEC

¢
o

1 E182 300811
N. 723606 27R7
C.U872131FRAN
¢.5257311R00
0.R5)6508RR0

S R VY
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cas Asary
CHoRE?
COSAXSIN
STM A
COSTNF A

ATMA SIS

A



