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I nt e rface D::: sc r i pt ion 

PGNCS/ AGS rrn Data Tra nsfer 

A. Intr oduc tion 

Thi s document desc1·ibc s the requireme nts a nd agreeme nt s reached on t he 

s oft,-,are interface betHeen the IM Guidance Computer ( LGC ) of' t he Pri 

mary Guidance , Navigation and Control Sys t e m ( PGNCS) a nd the Jlbort 

Electro ni cs As s emb l y (AEA) of the Abort Guidance System ·( ACS) for the 

PGNC S to AGS Re ndez vou s Radar (rm ) data transfer f or the AGS Automatic 

RR Upda t e Progr am . 

B. AGS Re qui r eme nts 

The data r e quireme nts of the PEA softwar e f or the Automatic RR Updat e 

Program are di scu ssed in t hi s sect i on. 

1. RR dat a will be ob tai ne d via the PGNCS t o AGS, downlink trans f e r 

link . Da.t a i s tra nsmitted seria lly ove r the PGNCS Downlink 

Te l eme try line at a r ate of fifty lrO-bit word s per second when i n 

t he h i gh bit rate mode ( see sect i on D) . The Downl ink Te l emetr y 

Regi ster of the AEA i s an 18 b i t shift r egister whi ch i s l oaded 

b y the Instrume ntation fub syst em and permit s the l oading of only 

t he f i r s t 18 bi ts of the l+O b i t downlink word . After an approp

riate command has b een g i ven to the AEA via t he DEDA, the PGNC S 

Downlink. I nput Subroutj nc i nte r rogates t be PGNCS Downli nk Stop 

Pulse Discrete . Whe n the Stop Pulse Discrete i s found , t he sub 

r out i ne l oads the conte nts of t he fuwnlink Te lemetr y Regi s t er 

i nto t he AEA. A search i s ma de for t he c orrect fuwnli s t I. D. word . 

Wne n t he correc t I . D. word i s found , the next 16 wor ds are r e ad 

and s t ored i n a buffer area of t he AEA. Onl y the mos t s i gni ficant 

16 bit s of the 18 bit Downlink Te lemet ry Regi ster are c onsidered 

by AEA software t o conta i n i nformat i on . · For t he above r e ason s 

the fo llowing ge neral r estri ctions are p l a ce d on a ny data t ran s 

mi tte d t o the AEA vi a t he PGNCS downlink tra n sfer link . 

a . Any pe rti nent data mus t b e f ound i n the fi rst 16 bit s of the 

40-bit PGNCS downlink word . 

b . Any pertine nt dat a mus t be f ound i n t he fi r s t l] downlink 

words of the 100 downl i nk words of an J..GC d ownli s t . 

2 . 'I'he followi ng da t a i s requi r e d b y t he AEA f or the Automatic RR 

upda t e p r ogr am . 

a . Downli s t ID word 

b. Raw RR Range D3.t a 

c . RaH RR Range Rate Data 

d . RR Shaft Angl e CDU 
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e . rm 'l'r un n ion Ang l e C DU 

1'. A curnpos i t e code word 

5. 'l'he fo llowing addit i onal r estri c tions .and r equirements are placed 

on the transrni t ted data of (2) above. 

a . The Shaft a nd Trunnion Angl e CDU ' s must b e l ocated consecutive 

ly on the list. 'l'hey may appear in e i ther order, but the first 

one must lie in an e ven numbe red ,,ord where the Downlist ID wor d 

i s word number· l of the li st . 

b . The c anposi te code ~ must be the las_!, of the data trans 

mit t ed . It will cons i st of a spec ial 14 -bi,t f l ag with ~ 

and reset configurations and l bit to indicate hioh and l ow 
- ::.s;: -

scaling of t he RR Range data . The set and reset configura -

ti ons of thi s word should be as shown be l ow . The word l ength 

corr esponds to an I.CC computer word without the parity bit. 

Bi t No. 

&t 

Res e t 

0 l 2 3 l+ 5 6 '7 8 9 10 11 12 13 14 

A O l 1 l l l l l l l l l 1 l __..,,.... O 

AlOOOOOOOO O O O O 0 

where A = l for high range scaling 

A = 0 for l ow r a nge scaling 
and t he configuration of 
A doe s not matter in the 
re set configuration. 

c . T'ne canpos i t e code word should be p l aced in the ~ configu

r ation approxi mat e ly once per minute 1 immediate ly after the 

reading of range and range rate and placing this data along 

with the shaft and trunnion angle data on the downlink. The 

code word should be placed in the set configuration only if 

the Rn data good discrete was pre se nt during the radar read

i ng and a hardware r est art had not occurred s ince the l ast 

r adar reading. 'l'he code word should be placed in the reset 

confi guration n o sooner than t wo seconds after being placed 

i n the set configuration ard uo l ater than two seconds before 

b e ing placed in the set configuration again. 

d . The radar data s h ould remajn unchanged on the downlink for at 

l east two seconds after the 1.·ode word is placed in the set 

configuration. 

C. I.CC Downlink D:;scription for Automnt-J c AGS RR Upda ting 

'l'he details of t he I.CC downlink l :i .~1-. ,:hi ch will provide RR data to the 

AEA a r e enumerated in thi s section . 
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Word 
No . 

1 

2 

3 

4 

5 
6 

7 

8 

9 
10 

11 

12 

13 

1. Ge neral Ibwnlink Descri pti on 

Each u:;c downli st contains 100 downlink words . Each downlink word 
i s composed of a "word or der code bit, " two 16-bit l[;C computer 
words ( 15 da t a bi ts plus a n odd parity bit per word ) , plus seve n 
"filler bit s 11 to tota l a LrO bit downlink word. The downlist is 
transmitted at a rate of 50 40-bit downlink words per second 
when in high bit rate mode ( see sec ti on D) • 

The fir s t word i n each li s t i s the Ibwnlist ID word a nd the sync 
r eg i ster . The first and f'if'ty-fj_r st words on the downl i s t have 
a word order code b i t of zero. All other words on the l i st have 
a wor d order code bit of one . 

2. The u:;c downli s t whi ch wi 11 transmit RR data to the AEA of the 
AGS i s the Rendezvous and Pre-thrust Ibwnlist. 

3 . The first 17 words of the Re ndezvous and Pre -Thrust Ibwnli s t will 
be as follows. 

Fir s t Eecond 
woe Regi s ter Re~j_ster 

0 * Li st ID (777753) Sync bits (7'73403) 

1 CSM State Vector Rx CSM State Vector Rx 

1 CSM State Vector Ry C™ State Vector Ry 

1 CSM State Vector Rz CSM State Ve ctor Rz 

1 CSM State Vector Vx CSM State Vector Vx 

1 CSM State Vector Vy CSM State Vector Vy 
1 CEM State Vector Vz CEM State Vector Vz 

1 . CSM State Vector Time CS:vl Stat e Vec t or Time 

1 MARKTIME MARK1rIME 

1 MKCDUY MKCDUZ 

1 MKCDUX No . of Marks 

1 -l<·RR Tr unnion CDU RR Shaft CDU 

1 *RR SHAFT CDU ~ Garbage~ 
..J_J.(' ,-1 1 TF TF 
...1.y> 14- 1 *RR Range (Raw Data ) RR Range Rate (Raw Iata ) ,.-

16- · I ..) l *RR Hange Rate (Raw Iata ) Garbage , 

.1r ' / I r:, 1 *AGS RR Composite Code Word Garbage 

·X- Thlta pertine nt to AGS Automatk rrn update program . 

9-- J S1J,; P )le?,;; •. ) -3-



,... 

4 . A de scripti on of' t he data pert i ne nt to AGS Automat ic RR updat i ng 

i s provided here . 

a . Word number l a i s the Downli s t ID word of the Rendezvou s a nd 

Pre-thrus t Downlist . It will have t he va lue 77775 (octal ) . 

b . Words 12a and 13a are RR Trunnion and Shaft CDU ' s, r espective 

ly . These are uns igned 15 -b i t fract ions scaled degrees/360 . 

c . Word 15a i s rm Ra nge ( naw Data ). Treated as a 15 bit integer 

the following computation must be perfor med t o conve r t to 

units of fee t: 

( 15 -b i t integer) X (75 . 04 ) for h i gh sca l e 

or 

(15 -bi t i ntege r ) X (9 . 38 ) for l ow scal e 

d . Wor d 16a i s RR Ra nge Rate (Raw Thi.ta ). Treated as a 15 b i t 

i nteger t he fo llowing computati on mus t b e performed to con

vert t o unit s of feet pe r second : 

( 15-bit integer minus 17000) X ( -0 .6278) 

A negative quantity indicate s c l os i ng . 

e . Word 17a i s the AGS Composi te Code word . It will contain t he 

value s as di scu ssed in paragraphs B. 3 .b a nd B.3.c. 

D. G:·neral Operat i ng Re quirement s 

1. The followi ng will be necessary to cause transfe r of RR data f r om 

the PGNCS to the AGS. 

a . Telemetry high bit rate ( LGC) • 

b . An astronaut entry via the DEDA e nabling the AGS rout i nes 

which pi ck the RR data off the LGC d ownli s t . 

c . I.GC i n P20 or P20 in the b ackgr ound of a pr ogram tha t u ses the 

Re ndezvous and Pre - thrus t Downlist with the RR in LGC and 

l ocked on, data good di screte pre se nt and R22 (P20 subroutine 

whic h takes a n RR mark about onc e pe r minute ) a c t i vely r unning. 
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