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The purpose of this manual is to, promde the o. Motherboard for plug-in cards ‘ ~ 

principles of operation, packaging procedures, and \ ._ _ ,. 7 ? _ '7": _ , 
maintenance and repair instructions for the Saturn _ -. 9 RFI shielding ._ , : ' w . a"; Isfét-Fij . 

18/3.r Instrument Umt Command Neoder (see Figure f 3 . ;. ' ' ‘ ‘ " M “  Li ( 

14.1). The Instrument Unit Command Decoder. here?" ."ti‘n Rugged mechanical bonstriictioh"v"." X ;' 
aiter referred to as the Decodm 16 an integral part ‘ “ s. "3 1 . 

M Q! the Saturn 18, ’V Commandays‘tem This System The Decoder is designed and packaged to 1,. 

is used daring powered and orbital phases of flight meet all the anticipated environmental conditions. of ‘ 

 £6: " a Saturn 18/ V vehicle. The package has outstanding 
_ 5 ‘ ' ' . features of ruggedness and serviceabiltty. The as'o A 

J _ .. t Initiate closed— loop. t' ‘ . sembly is  modular. permitting the removal of the 

~+ Decoder ins tlucts the Launch Vehicle Digital electronics with minimum ef fort  (3919 Figure 1-23,: . 

Cnmputer (LVDC) which test program is to be The package consists of a housing with removable top 

‘ initiated. : and bottOm covers. The electronICB i: installed from 
‘ . ‘ .;.:« . both top and bottom of the housing. This arrangén ' 

. y:.-£§b\ride ground meat makes pre-wiring all connectoré to the mo- 
‘ d  LVDC'.‘ ‘ boatd possible. The motherboard (see Figure 1- 3) 

3“ "i ‘ 7“ k ' . is the major board interconnect system plus a gen— 

‘9: .- Instruct the LVDC t9 teIOMGter memor y {and connection and distribution point for all circuits. 

‘ ' informatwn. "$41,235; *" * The pre-wired motherboard and connectoz s are i‘n’-- ' 

- ' ‘ I ‘ ‘ stalled into the housing from the bofýam. 17"?" ‘_ . 

‘ e _ The. Degoder is speciýcs!!! desxgned to pro- þ ‘ ‘ ' ":3 s, . 
it; we highly ré‘ýable command iniorx'nation to the 

LVDC The probability of an undetected error in the 

wecodm ts appxwzimately 1 x 10' ' 9  In addition to 

the 10». erxoc rate of the Decoder, several sophisti- 
cated techniques of data veratibn are utilized. 
1These techniques are discussion d‘eiail in Section II 
of {this technical manual " ' v ..‘S. . r ‘. 

j v  ", "1-." v . ' “.t '- . 9f V . 

{’31: ( 

12 nascmpnau 4 

GENERAL 

. .4 The Decoder is fabricated utilizing packaging 
techniques \rh ich p ovide maximum reliability. Saute“ 

) i 

considerations ( I r - 8 2 4 1 3 ; -  ‘- J ‘ 

wk} 

- _ 3*" ,7 IA _ Wig 
. 1; Highly reliable co , " ' -‘ _é ., L‘ . 

u Welded modular construction ._ ‘59} 

‘ The motherboard rests against the inSide ‘7 
structure of the housing. A foam rubber pad of 3q A’ T ' 
þoient size to Cover the entire area of the mother" ”*3 ‘ 
board is cemented to the bottom cover. The foam ls 

of medium density. Installation of the bottom plate 
and rubber pad assembly applies a uniform pressuw 
to the motherboard‘ The upward load from the rubba?’ 

. _ i s  sufficient to maintain the motherboard against the 

housing at all times. The electronic printed circuit 
.cards  are installed from the top of the homing. -.. 

Grooves located in the side plates within the housing 

act as guides {01‘ the cards (see Figure 1- 2). As a 
card is  inserted in the box, the groove positions the 
card in  line with the connector mounted on the moth- 
erboard. The semi- floating motherboard acts as an 
hþjustment member in the mechanical system. After; ‘ 
all cards are installed, the top cover is put in place. 

“The top cover has two rubber strips cam ented to týe 

msid'e surface.- 
than the foam pad located under the”. mothexboard. 

These strips a1 a of a higher density. 

I.__ -- Irv .. g t  _Onl_y the edge 0; the ciuds contact the rubber result—  . ‘“ 

, '9 Highly reliable ýH'ntegl circuit constructiqp ; mg in small area [contacn therefore, a more dense 

in j '. 1" - .4; I A ’T « ~1- 
‘ . n .- 2 A”... i. {If} 7-_'-‘\' ..L. ‘ . a 3:1.- . , r ' . 

I ' I. I)" a .l 1 .  '37-; q i. ‘ Y...» 9:: l‘ j u I: $5 "- ($9 2 ' ‘L . 1 f. V '5‘" ' . 
. 4. 3", v -' "1.9. ' {a ' 3"7"? , U’ - " fr“- ‘ ¢ ‘ ‘ ' 

:þ - -s ‘- t2 ‘ at?“ ‘ f " x if" j 
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'- , .» - g : i av ~ ' F" w ‘ *5" W “ ‘i _ ‘ 1 x :  ~"'-.“'.C,T'i- ~ -. . ‘ . - " , _ .1‘ : 1  1,5: 1 

“a £59 a? ' . 3:3, 1,; _:_._;,._ ;; :3 'ILj’V . Command Decoder . 
1;." ”it!" a :35? } nagging! ‘ Qty-T: if f . ‘. . ' , ’ ' . . Sectlýn I " ‘ 

_ The side guides aré aluminum plates with .. ' ' Other phyqlcal characteristics are: V 
(moves that position the printed circuit cards in line ' n ‘ ‘. 

3 ' with the motherboard connectors. The additional Slot ‘ Weight; 3. 85 kg (8 5 pounds) 
width acCommodates a wave-type beryllium-copper _ . ‘ ' ' ’ _ f ' “ 
spring that i s  installed and runs the length of. the 3191?. Height: to. 79 t’þi ('4. 25 inch“) 

.4. ' The advantages of the wave spring include ease of ih- . * ‘* .~ 
- . sex-ting the printed circuit cards, positive spring 1 3' ’ Length: . 22. 6.0 cm (8» 90 metres) , 

pressure on card assemblies; and vibration isolation. 3,.» ' *‘~ :_ ‘. 
To provide good electrical contact between the hens“ ’ ‘ Width: 18 39 cm " (7. 24 inphes): . ‘ . 
ing and the cover, the housing and cover are nickel . . _ , , '- - 
plated per MTIr-Q—ZSONA. A RP! br aided metal j" ‘ ” ' 5-" L ' ' ... ‘ __ 

‘ gasket is alsg used to further unprove electrucalcon- 7 ” EL‘ECTRICAL CHARACTERISTICS ' ‘ ' .’ 
a 1 tact between the covers and the housing. An O—ring " ’ _ 
' .f groove is machined in the þange area of the housing ‘ The electrical characteristics a! the Decoder ‘- 

‘ to accommodate an O-ring seal. The O—ring provides are as fellows: . . ‘ ‘ .f . u - ' ‘ ‘ 
protection against humidity and moisturd and oþers ‘ A k of . . E  ' W 

-, " ' 9a seal against excessive leaking of the purge gas. it ' ‘ ‘ ,, J T 7’“ . ' i ‘ 

3'; Module and Printed Ch cuit Card Construction ‘- ‘   ~ 9. . 

' M . _ i Operatmg Current . - . . . ; . . - . , .  80:10 ma 
Welded electronic modules are sub—mitt” _ * re}. . :“ _ 

.. _ 7»? electronic subassembUes produced bv "cordw " ' Aýdio Inýut ' 3, g. . . e. . . . . . -. ‘ , l 9 +%35 Vrma; 
stacldng of components between parallel films. {the - * , - = " 4 , *t -  25 Vrms 

9' _ components are welded between the parallel welding ' ' ’ ' ' 5.; 

" 3;“ films and then another film is placed on both sides of Input Impedance - - - - - as: . - - . , - 75 Oh“? (resistwe) 
' ' vthe "cordwood" stagkmg and thé welding Operation ‘ w -“ . - -- j; . 

repeated. The double welding provides a highly rell- 3133*? Output Function? m ' 4-5 - " j...:. . 
,. able welded module. These modules are then cast m ._ ' " . ,,- 0 i . 

an epoxy compound. A f :  eeze coat is  appuéd to the "One?!" . ' . .  . . . . . . . . ._._... . ._.--.-  28 _ 3  Vdc 

wélded modules prior to embedding f9:- ruggedizaýon. J '   ' ’ , . ‘ , u. v 
and Improved mmsture proteCtlon. The encapsulated A F "ZBI‘O" a}, - - -- - . . - ~ . o‘a a '9 . - - O 2h.  .0 5- Vdc 
compouent assemblies 31 a then p1: ced on a printed 3;: . - r -‘ . 2 : 2 

.. . ‘ qlr¢uit card. The leads from the module pass thrphgh ‘ D9; þ _ . ta t B,,...... Le than 10 ohms 
’ r-" _ 'the holes in the card and are soldered to printed W WWQ “ Q0 

, "pads. , The surface of the card accommodates the t 7 — Tale ' 
‘ métr On t u o . 

‘ modules. The modules are cemented in placean tý'e _. I y tpu m w :13 . , . 1}, ,1 ‘ 
’ clad she of the boaxd is covered with a polyureth ne ~ ‘ ‘ "Bu :9 ‘ » ‘ ' h“.- 

. e o o . . ‘ . . . . ‘ o  . . . - . . . . . 5 $ 1  

‘. ‘jcoatin‘g‘. A vi'scoelastic vibration damping board [5 ,{f _- ' I ' ‘: -. ; VCR: 
-' a ”affixed to the re ar of the printed circuit card. ’1‘ e " . u . 

-' ' . .  ' ‘ ,  . e r ° . . . . . u q ’ .  C o O t p p O O O O O i  SVdC 

- damper board is specially designed for the Decoder * Z a: ‘ , 0 
.and is shown in Fimre 1-2. Figures 1-4 through. ‘1‘ 

. 7 ° .. elemetr Ouhutlm e ance..  270 Kohms 
l___ '. . 1-11 show the Decoder printed circuit cards. Figure , . m. 2 y t p d g 

1-12 shows the wiring side of a typical circuit card ,. *8.“ ... ~   
without the damper bo’ard. , _ _ .. i :3. . , . i I, V .‘ 

‘ .1 ~ ‘ 1.? \ COVNRéTon pm ASSIGNMENTS 
v - 1-5 PHYSICAL CHARACTERISTICS v T _ 

. . A": 5’ _ I . x -. 9' '- 

, : Adetailod me‘chanicnl drawing 15 shownin #1:; 3-,; K‘Thé: C38? GWWtOI‘ Pm ascignments are 

. _v ure 1-13 providin'r all finished machined dimensiqns ' “listeh' m 3513“ 1 13a g ' 

G".- .g "W?- I _ --,- ‘ .2“: “Ti . 
. . I ?  14,. # A1. 3 : - 'c- :— .»Z - 3‘3; _‘ I”; . 
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