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In normal ECS is as the for 

TI1-e MCS is used t"or the ECS, to provide an additional means 

of command 1 n.r; tl'tosc functions c ri ti ca 1 to ml ssion termination and recover}', 

u:nlts 1 s shown in bl cf 

9' 1 ions Link 

Comnn1nicatjon witf1 the vcl1icle is 

consJ:sts of two redundant cl1anncls, 

space link 2 

two links, Link 1 

1 ink sys tcm 1 I) end 

Link 2 is a bac con1ma1:d link cy-

receiver ln the St:S 

SGLS in the 

mand 1 itic:s for 

rc:.::ci v crl 
RV t 

I 

vehicle 

for 

the 

SGt:S 

to cmotry, and com-

C<)ntains, the radio 

and corrunand purposes, and 

tracking and te remcnts. The 

UHF command 11 nk includes a :receiver, and 

for tracking or tc l crnct ry pt1r1>oscs. Ilaclt remote t rac 

cannot serve 

station has 

mtssion, 

ion of 

Section 10, T:r.acking is the 

Missiles and 

9.2 

Two basic DjiCt'Dt:ional command 

gra11: co111man:ds arc available 

( i 

for of Gambit 

of tlte SCS associate contro:cto:r, 

and wi 11 11ot be d~ scµssed he1'e-, 

real-time commands 

F:CS and MCS. Real-time commands 

and vcrlfic11tion, and arc ttsed t~' prov idc 

control as ·,i,c11 ns command Dther vel:i s:lc functions. No I\'f(:s arc 
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Table 3,9-2 summarizes tli0 possible command comblnati.ons. re-

strict ions,, the commanded hardtvare 

low: 

limitalior1s of 

tlte ECS. are 1 istou 

a, A ion should not be to two di ffcoTEmt 

b. 

states at sa1nc tlrne; i.o •• DOOR OPEN from 

A7 !JOOR CLOSE from dv'cocler B. result 

command will be 

lm VO 01\/0ff 

commands ~-;hould be issood 

pl uten PLUS/Mil\~JS/STOP 

sa1nc PMU to 

an ECS clock ration situation from the 

of issuance, i.e .• fi1m on which ls st;1rtcd 

by a command from P!v1U 1\ should a 1 so be 

from P:.1U /\. Such a !l 

by a 

fi 1 m tvaste in the C\"ent of a em with F'Mll B. 

c. ·rcrmiriation sequence commands ;:;lFn1ld be iss11cd from 

both decoders sirm.il tanoously. 

)-tany other conflicts 

of this document. 

lnterl exist in the ECS, but are beyond the 

9,5 

The ECS i t-wo i ent c-1ot'.'.k circuits; the master c k (BJ , ond 

the slave clock (A). Tn add ion to internal ECS net ions t 

thrci:; t si R, and to the SCS and or Tim1ng a J c 
from clock A 1s CT, and from cl i C') Cl (2 

arc delivered on sonar·ato lines, only ono of is activo at any g t Jm0. 

The Limi signals consist of as s or sJtive sos hav i-

het,veen 4. 7 vol ts 7.35 volts a11<l a q11lescrnt level of 0.30 volt. The 

:;; • 9- 1 2 
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defined as the totul time the pulse am11litude is ahovo 50 percent its 

for ECS conm1ands, and 90 

by the MCS. 

J QO ilnd J l 0 mil 1 i se<tocids 

and 180 milllsecon;Js for commnnds 

Each decoder cnn execute one c,ommond every (}, 2 second. c:ont i ni1011s ly 

trnnsmltte;J real-time commands for focus adjustment have a maximum time bo-

tween the trailing edge one pulse nnd tltc lending edge of t!te fo11owing 

pulse 100 ms w11en measu:red at the 50 percent leveJ of peak amplitude. 

When executing commands out of cac!t LCS dee the same cominun<l per·· 

iod, or when exccutir1g o VSPC (se\1ersl ,usere•te outputs), command rn1 l ses 

Nill be almost sim:1l taneo:1s, A11 VSPC sos from 0nc decoder occt1r within 

1,5 ms of each other. Command pul::>cs from opposite dcc0dcrs, initiated by 

a::> lo Pl'lU roadouL, occur within 3.4 ms of each othe:r. l111en the sJilve 

clock ls synchronit.ed to the master, command pulses from opposito decoders 

and PMU 1 s arc displttced in time 110 more t11un 7.3 ms, Tight control over the 

c0mmau<l tinting ensures th<)t the con1rr1anded inns vriJ l ope1'D-te as ected 

when tl1e orglnnl commnnd messag2 was asscmhled. 

9.6 r:xtcnd0d Cummand imu.l Cornmand Sub ttJm Overview 

'J'he F\.S and 1'1CS a:rc ma.nufact11rcd by c;cneral 1~lcctr1c t\crospacc Electronic 

Systems Divi:;i0n and arc installed by L~1SC in tl1c satellite control section 

or t1ie PSV. The folJowing lnformnt'ion 1s included ror refere11ce purposes only 

and is not 0uarar:1cccd to be current, TI1e source uscJ is a training manual 

published GE AESD. 1 Only those points considered: 

standing of PPS/DP FAC oper·ation arc discussed. FD:r c 

to publicalions from CE AFStl ;1n,l/o:r L\1SC. 

Command 
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Approved for Release: 2017/02/14 C05097359 

incnt to tht' under-

letc infori:nntion, 

~100 IV Low Power 

rt;irinle ""' BYEi~AN 
Cnr-t,o\ Systc"' Ord 1 

• 
• 
• 

• 

• 
• 
• 



Approved for Release: 2017 /02/14 C05097359 

• • 1 

1 

1 

1 

1 

Approved for Release: 2017 /02/14 C05097359 



Approved for Release: 2017 /02/14 C05097359 
Bl 

Approved for Release: 2017 /02/14 C05097359 



Approved for Release: 2017 /02/14 C05097359 

Approved for Release: 2017 /02/14 C05097359 



Approved for Release: 2017/0~/~4-CO~ 

~CRET _!!._ 

fl If -008- W-C-01981\2-RI-80 

pu 1 s e outpllt on the commnnd 1 ine sc 1 cct ed hy the NSPC cod c. VSPC 1 s require 

two output 1 incs for each ahlc bit. i\n 011tpt1t SC is S led to one 

l_ine if the bit is a logJc 0, 11nd to the other if the bit is a logic 1. ln 

additJon, one discrete output provided ench time the VSPC i:: ex-

ccutcd (t}te implicit t). 

PSPC de,:uding is accomplished diff<:Tcnt thut two idcnticaJ PSPC 1 s ex-

hi hi ti in t imc ls of 0.2 second must rend out rrorr; 

mcm0ry. The first i.s treated 1ike an j NSPC or VSPC except that, 

upon identification as a PSPC, output is inl1lbited. When the sc«;ond 

holf tl1e PSPC is out 0.2 second later; a hit-by-bit cunlparis 

of t11e two commands occurs to v fy that are identical, un<l execution 

takes place. Any difference in the hit struct11rc, OT a dlffcTcncc of more 

than 0.2 second in the tintc labels, will pTevent execution. 

PSPC c.011unnnd pulse outp\1t requires two isolated wires for each cnm1nand. 

Upon execution, one c cs tJ1e command l $0; and e second is tled to 

duTi ng the command od. to provide an i:-;ol atcd rct11rn. ,\s ex-

plni11e<l earlier, tltc use switclued wutput and return lines afford added 

protection ognlnst ha re fnilurr:ts suc1• ns sl1oct circuits. 

0.6.1.3 ECS Clocks. The ECS cont two identical clock unit'.l. Each clock 

generates tim signnls for its assoc ted lu:ilf of e ECS. ButJ11 in (on-

junction with their associated Pi>tU, £C11C'.rate ti si 

use external to the ECS. 

011trn1ts these si s ot 

Ilowever~ only one clock, as selected 

nny given ti111e, 

The clock cj rc11i. t contains a ternpern tu re- comp ens nted c:rys ta 1 oscl l la tor wh icl1 

provides B frequency of 4,096 MJz. Countdown circuitry provitles t1te ba::;:lc 

c locJ; frequency of l. 024 /\ddi t ion al countdown circuits g cnerate the 

timing signals for 11se by the ECS, and exlernal use.* 

*111C~Cci\i.Oj;C-tlim0cO;Jc(i:rf:ITTif /\) Ls provided to the clock by its associated PMU. 

3.9-22 
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operate r.tode, 

9,(,,~.~ MCS Real-Time Conunant.i Exccut roal-t 

un S pvlSE.1, 

c0111n1Drtd consists of 

(1 7-hit WO first bit prov es even 

parity for the h'Ord, and blts 2-7 contain the command function, Tl>c 

checks t1tc incoming command for lho correct number of b1 ts and Pre''"'" 

bit count Ly ertabie execution the 1rrc upnn arTival of Lhc trail-

lrtg S SC. 

9. C1, 2, :1 MCS Scc11re R0D 1-'flmc Command Exccul :ion. f\ second t 

real- t 1nre co1n:11and ), isa,lso by the !ACS. '1 hcsc arc nroccssed 

ull 1 s raust 

be fo 11 oived a secure wo:rd match nneration be the s11b em h'.111 ex-

ccu Lo the commands:. 

9.6.2,4 s Prngrm'n Cormnund Excct1t ion. ti1110 lahcls SPCts arc com-

with Lho ti111c word every 0.2 secort<l for a possible rettdout to Lhc <le-

coder circuit W'hen a match 'rs will .read out an<l 

executed d11ring the nexl U.2 ::recond ±ntcrval (i1nless it is the first command 

of a PSPC pair). 

l'ihon ttn NSPC i::r executed, tt comniand oulpt1t pulse 1s :>uppl led on the cnorol)riale 

l inc. Execution of a VSPC results in an out pet on one t110 lines for each 

dcpeod1rtg on tho bit srutc; plus an lmpl "rcit 001,pot. t 

Lwo 1ir1os, one carry the command pulse, r.he second prnv'ldlrtg an 

iso lat od ground return when the is being oxec11Lcd, As \n r:cs, 

the ht CS 's 1 re successive WC stored tt'l'(,l arc idenci~ 

cal BY the t whi aJ'C one t imc in tcrv al (U.2 sec ) 

9. 6.?. > S0CDTC l'ioT<l Opcru t i0r1. secure words 

t;vo ial seci..crc words for the oxecutlori 0£ the tt\lu 
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in Pa't't 3~ Section 7. The CP prov:i electrical isolation hct1vet'n the SCS 

and PPS/DP r;,\C, and th<;~ command si/{na1 decoding an<l encoding ic required 

PPS/DP L1\C operation. tYhere a t15\er unit (i,e,. o. unit receiving cormran<ls from 

the CPJ has red11ndant circul ts 1 the CP ides t, parallel re

dundant command process clrcuits to maintain the reliabll1 In addi

tion, the CP prov instr111nentatiun outpnts which monitor the receipt or 

corr11nand!:i from the SCS. 

:J. 8. 1 Command Pro~:essor Physical 

The co1111nan<l µruce::isor ls niountRd to ls in the supply electronics module 

v.:hich run from t!1e +Y fj Im supply f)nclosur<" v.:al l outboard Lo rings of the 

sup111y e1ectrordc;; structure (SES). 1'o reduce vihration loading of the 11nit 

launch, ~ 

n;ourtting rnils, 

ial Vibration isolators are placed between Lhe CP 

A mt'tal strip on one foot provi the nr'cessary electr1cnl conduction be

tween Lhe CP SLS for electromagnetic interfeTence cor1troi, For a more 

<':XO.Ct description of er loi,;ntion within the SE~1, rf'fer to the figure!> of 

lion J • 

and 

P icnl1y, the CP is imate1y 6,5 inches x 10 inches x 12 inches exc1ud

the 6 mounting feet, and tveighs slightly less than 26 pour1ds. I\s shown 

in Figure :\, 9- ! :; • r,hc CP consists of n h 1 a.ck anodized aln1ninum 

cover, and two stacks of epoxy-fihergla5\!'i prlntPd circuit 

plate and 

(14 total) 

in0unte<l to t}1e ba:se µlate. S c the unit uses v.;,1ry little power, no spe:.:ial 

heat sinking i..s conformal cuatRd 

as is eac}1 di tal-to-ana1og converter used tvi thir1 the CP. The 

hoards nTe then ln<l iv 1 durt11 y foam putt I'd C lush wl th vibration dantpt'r 

str which al'e attacheJ to the two hoard that havf' no input/output 

connections. 

3.9-26 - HBridl1t Vici BYEMAN 
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The isolation ci:rct:its in the CP provide several other benefits, the 

whic11 .i:::; l1ig,h se .immuni ·rhe amount of energy reqt1ired to operale relays 

immune to narrow transient 

diodes (15 volts) in ;;e:r1cs tvith the lnpu:t 

ror optical isolar.ors, zener 

lde this 

h11ere lntching rel are employed, they also serve as a nonvolatile me1norr. 

\\'hen used on primary out pul s, or as ins tru111e11tati on monitor~ on st1d. out-

puts, enable co11unand states to be retained during, power-off periods. 

Due to t11e reJa;•s ar:d ·pulse circuits, th0 power the CP from 

the unregulat supply (24. S vdc non<inn1) a.nd from the instrurnentation sup-

plies (+5/±15 v<lc) i~, extremely Jow. The unit draws less than 1 ma 

qctiesce11t periods, and less than 750 ma ln r: maxi111urti 100 n1scc surges 

from the unregulated supply, and typically 10 ma and 5 ma fr0n1 rJ:i:> ±15, and 

+5-volt s11p11lies respsct:i\ceJly 

9.8.2.2 CP Standard Circt:1t:,, The CP contains several :.tandard circuit 

des each of which is U'.:'~ed fo:r mBny dJffercnt functions, T11e 

desc ptions for individual command 

erolly include only logic diograrn.s, and 

lions llowing this section gen

to the standard ci 

ty3le(s) as appropr The CP A/B SFLFCT to selection 

of re-dundant circullry t0 process certain coimnands. Not all circuits with-

in the C? are provided with this co1rnbllity. liowcvcr, con1pletely redundant, but 

non- selectable i,".:lrcui ) s provided for all redundant PPS/DP l.:J\C SL<0sy:s-tcms. 

9,8,2.2.1 Command l '. 1 ''OR11 Gat.e. The con1manci input diode OR gate 

nerfoc•min41 a single f\tnction 

from different sources, and provides diod-e ciecoupl 1ng between 

incom1np; commands from the SCS, 
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Other commands which ope:rutc th~: 

(1) 9 AND s Rl!l\Otrr ON which tuTns on liuth the 
seJ ect:s llj H r tht~ two most si 

drive bits, select!\ the 
the il and :, rP LL[ ts, turns Cln Loth 9 

ope1nti or.al 

s fi j fr 

t lrn·· 
for 

ano 5 

9 OF!' (t,1CS) whi turns t:he 9 1111 fPLLL;), 
and inhibits the 9 Sil.Ct daLa track, an<l marker 
WHCUCl>S, turns of( 9 DHDJ pOl>'Cr, and turn:> 

off' the roc11s se1;:.;or electronics -PRG pov.r<!r. 

{3) 5 OFF' which turns off the 5 film fP 

(4) 

l 

nntl in11ibits the 5 SRC, data track, and l/f rnarkcr 
f1xncttons, turns off S 1 pov,rer, t11r11s 
the :sensor el eetronlcs Sl-Pt{G 

9/S OFf< 
(9 ar~d ·' 

cl1 turns off 
FPLLE 1s), and inhibits 

t 
;; 

ons, 
, :ind tt1rns 

clcetronic~ and Sl-PRC power. 

9 
both jl 

turns 
the 

5 lm drives 
and s SRC, 

0 and 
fOC1JS sensor 

tiOl\D ir:Tpl 
5 fiJrn drives 

t11rns off beth the 9 and 
S FPLLE 1 s) • inhibits t 9 

t11 track, ;;ind l/f ma1'kcr functi 01;s. The 
icit hit also causes ex(' of 
s l4V \\'ORD couunar~d 

oporatio1~al power is on. 

2-Rl 0 

Film drive <"'.an also be stnppozt by on0Ynti0n of (CAO) rcuit 

111 the CP. Tl1e CAO circuits turn arr cit her the 9 or 5 fi 1 m Jri ves a two 

looper:> lm cr·n1e h<ivc executed, and if 1~0 CAi\U:RA OFF conn:nar.d :is received. 

See section 9.8,2.3,2:~ on of off 

circuits. 

Cou11lcrs. 'rhc '.;) arid 5 operations counters 

ical Each c'lrcult consists of 6 rel inter-

to ln1 drive) 

ON co1mn1n1zt '"Ounte:r, it, The c0untor 

1"0S0ls to Lile zero state 0n uvery clgl1th ON/OF!! cununan<l 11ftir. NcitlH:Y multi e 
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Separate nutpu:ts ort' ided for the 9 an<l S as shown in F igurc 

3.9 38, Th1.~ inhibit override in each sub 

condit1 nns is located in the film 

cn1 for looper-full or low-tension 

contl'n1 unit (FiJm hrtndJ1ng elec> 

tronics (S), fil1n control electronics (9)). For additlonaJ detail on 

units, refer to Purt 3, Section 2. 

9.8,2.J.13 !1e:iter PDwer On/()ff. P::roce.ssing clTcuitry is the s:ime for aJl 

hf>atcr brLlnches l 1, 2, 4, 5, and (1) and for LPSM 1 and EPSM 2 (sf>e Fig11re 3. 9- 39). 

{)pt al isolator/driver circuits prov pulsed outputs to the Pt.1 and C which 

tc1rn tht" given l1ealer circz1it power on OT Dff, Tltt: output pulse ulso operates 

a latching relay within the Cl! for instrun1cntatio1:, 

Both ECS anJ JllCS commnnds are avnilabli: to control th0 l1t"atcrs, Rcdund1nt 

conunands st\fitch all heater branches on, 1nc1uding EPS?-1 l and EPSM 2, and also 

turn th1.~ 5 parking on. Separate conunands arc used to 

each hranch off ind 1vid11al ly, Three bit.<: of the 01CS vnrinble commnnd 1Yl6V002YZ 

t:ontrol the on/off state of cf>rta:in branches, Bit 3S controls hranches .l, 2, 

4, o) 6 <~nd th1.~ S rking bruke power. Bit!> 36 37 control CPSM 1 and EPSJl-1 2 

resp<"tively 

9,8,2,3.14 :, :Parking Brake ()n/(Jff, The;, parking brake circuit is identical LO 

the cl rc11 its used to 01,erate the heat er branche.o:. An opt 1 en J i so 1 nt or /driver 

ides a pu1sf>d 011t1n1t to the Pt.1 :1nd C to switch the 5 park:ing hrake powe1• 011 

or o (set' Figure 3.9-40), A latching relay in the CP is also controlled by 

this pulse, and is used to the command Teceipt i nstrumentut ion signal 

Lockout cJrcui for tho :, pa lng brakt-' is locatt:d in the'..> supply asscrnb 

The 5 01,erational power actuates n non lat reluy i.n the supply which dis

ah1es thf> p21•king brake (refer to the 5 fj1m handJing em logjc d gram 

in Part 3,, ion (}nee rtctuDt l'elay is not rclon 

5 tJP and .5 pnrking brake 11.re off. 

\P3·:~~~ TO/"'-· ..Ji... 
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Joor electronics t:nit (reference Part 3, Section 5}, 

1·0 prevent fccdbnck to the .LCS/MCS, the co1mnnnds arc diode dec•our1lcd in the CF, 

·r11e commnnds also opernle a single latching :relay in tl'1e CP t-o rnunitor tlte :re. 

ce oC connnand pulses for telemetry (see V:igure 3.9-43). 

:J.8.2.3.18 OTU 1 and 2 ON/OFP. Separate uptlcal isolator/driver ,~i:rcuils ln 

tl:e CP provide 11ulsed outputs to t11e P~1 and C to turn DTlJ 1 on or of[ DTU 2 

on OT orr. Logic within the PM 1tnd C also ti1rns on instrumentatJ on power 

w}1oncvcr elthcr LJrlJ is on. Should both v·ru 1 s be coinmandcd ON, tho 

F'f-1 and C 1uglc wi11 turn both OFF, Power one wlll then turn on whe11 the 

oripositc ls t11rncd off, This hehavlor wl11 continue until bntl1 are com1nanded 

OPF Lo restore nor111al 0pcrati011, For D logic diogran: of the Pfl-t and C circuit, 

tn Pn:rt 3, Section 7. 

As seen in t:igurc 3.9-44, nn vrnbil con1ma11d also provided to turn both 

IYfU 1 s 'fhis is the only umbil 1 co1nmand which enters the CP. 

9.S.~.3. r:ocvs Electron s Power ON/t1FP. op Li cal laLor/d ver cir-

cults shown in Figure 3.9-45 prov·ide pulsed ot1tputs to the Pt-1 ond C focus elec·· 

trnnics and Sl-PRG power switche.s. Focus electYonics and Sl-PRG power are 

turned by tl1e MCS conunands :fr OFF, 5 OFF, and 9 / 5 OfF which a 1 so halt the 

9/5 l'i lm drive.<> and turn o[f 9 and 5 nne<·etional power, 

:J.8.2.3,20 focus Cal:ibraLc. Tho calibrate logi;; is shown in Figure 3.9-46. 

The command inpttt pul.ses operate latching rel which control the focus cal--

i bratc lt.'VC 1 s in Lhc focus detect 1 on subsy st cm by connecting OT d 1 sconner:ti ng 

the uutput and retul'n lines, Output bit 1 (instrumcntatiun bit.&.) controls the 

Cal signal frequency, and bit 2 (instrumentation hit B) contro1s tl1e amplitude, 

Instrumentation hit A is an exception to t general CP design Ln that it ;11111 

be 'Jn a logic 1 state when the hit 1 outpt1t and :rct11rn arc not connected 

logic 0 when tlie two arc con1H:cLod. 

3.9-7'1 
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'l'AB'LL 3. 9- 4 

co~~lAND PROCFSSOR TNSTRI01BNTAT10N 

1'i t l c 

9 Slit Rits 1,2,3,4 

5 Slit Bits 1,2,3j4 

ion 

'·"'"rhing ing the command ay:s of 
the conunand processo1:' inonitos.· the commands 
fTom th<> sotc 11 i te control sect l on nnd either 0. Ov 
or 5.0v to an circuit D/t\ converter. Fot1r 
relays and one !I-bit D/A convcrtnr foTJl1 the Yt>1P. Out-

occ11rs in sixtcnn Ji%Cl'Btc i:;t from 0.25v 
to 4. 7Sv it1 0.3v incren1cnts: 

Bit (LSB) = 9 Slll Bit 1 (LSR) 
Bit • = 9 Slit Bit 2 h 

llit 3 -() S11t Bit 3 
Rit 4 (MSB) = 9 Slit Bit 4 (MSB) 

Similar to fRiP 5000: 

lli t l ( h 5 s l i l Bit 1 B) 
Bit 2 • 5 Slit t 2 

t 3 5 Slit RJt 3 
4 (MS = 5 Slit Bit 4 (MSB) 

CDl t l;fip On/Off SirnilaT to IMP SOOO: 
Cal Hit A/A, Cal Bit B/B 

l (LSD] 
Bit 2 

3 

B1 t ~ (MSB) 

" 
= 
. 

13'it 

Bi. t 

(Command Bit :.1\8; 
in tlic Focus Llcctronlcs) 

B/B (Command Bit 37; 
2 In the Pocus E1 ectroni c:,) 

POWCT 

:tlS 

·rS/±15 vdc 

1'5/±15 vdc 
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IMP Title P?': 

Similar Lo ' 

1 (LSL 
Ult 2 
Bit 3 

4 (' ' 

Similar to 

Bit l (LS' 
Bit 

,, 
" 

Bit 3 
ll'' L 4 (MSB) = 

5027 S·;JnllaT to IMP 

Bit l (Lt:1 
Bit ' ' 
Bit 3 
Hl t 4 

5028 FDS Flits 5,(),7,8 laT to 1'41' 

i),i t I ( = 
Bit ' 

" 
131 t 3 
Bit 4 

5029 9 Camero ON/tJFF ~ Sim11nr tc 
S ON/OFF, 
9 ON/OFF, Git l ( 

L 
,, 
k 5 OP 

Bit 3 
B1 t ·l (f 

Handle vio BYEMAH 
Con.System Ordy 

.pproved 1!'te1ease: 2017102114 co509eg 

Powe:r 

±15 vdc 

1 ' •,SR (l WORD t 
( 1 SV WORD Uit 

' WORD Bit ' 

- t<Sh (1 WORD t 30) 

±15 vdc 

·()CU!S Urive Enable/ lnhibi t 

"' 

" ' ~' ' - ' .. u, " c 

'_;;1~·-. +5/±15 vdc 

" B; -r 
,, 
" !·•'S B 't 

r:·. 

; ; ' vd.; 
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TABLE 3, 'D) 

lMP Title Powor 

9 DPS Co;1nter Bits 1,2t::I 
re 

Simi 1ar to Yll-IP 5000; a counter circuit tho D/A + vdc 

50JJ 6 

50!J7 

CDnvortcl' increments 
hos bccr1 

(l"V WORD) : 

at ench 9 
a 9 

fllm drive OFF command 
lm ON cu:rnDimd 

Bit l (LSB) z ~o Connect 
t 2 z 9 OPS 

Bit 3 It OPS 
Rit 4 (MSB) z 9 OPS 

The citcnit is n b 
tu 0 at the next 

ranges from 0,2:tv to 

et Bit 
Cot:ntcr Btt 2 
Co11nt er Bit 3 

c011nter ntnn ing 0 to 7 1 
pulse, TI1c 1t-1P 
4.4:tv in O.Gv increments. 

5 OPS Countot Rits l,2~:l, Similrtr to fMl' 50.'-6; covnts thJ? nu.mher of 5 film d 
Spare (lN/orr command pairs: 

Bir j [LSB) " No Connection 
Bit ? z 5 Cvuntct Bit 
Bit 3 .. 5 OPS Counter Bit 2 
Bit 4 (MSB) ' 3 OPS (;oltnter Bit 3 

St or co Bit 1 Stored, s 1ar to IMP 3000: 
Ster00 Blt 7 
CP Sclct.:t A/B, Bit I (LSB) z e:reo Bit I Stored (l~V WOHD Bit 27) 
RPLLE t 2 Stereo Bit 2 (l·4V BORD Bit 28) 
High/'.'Jo:rmal Hit 3 ' CP Sc 10Ct A/B 

Bit 4 (MSB) FPL LE Speed ! ,\lorma l 

Data 'frat.:: ks anJ SHC, Similar tn !MP SOOO: 
9 Enahle/Tnhih:lt 
9 Enab1e/H1sah1e, t (LSB) z 9 HhiO 1 t 
s 1c/Inhibi1_, t 2 ' 9 Enabi sab 1 c 
G £uablc/!.lisah1c Bit 3 " 5 Enahle/Inh lt 

4 ('lSB] " s Enab1c/Disah1c 

ttiM1ri1e via BYE.MAH 
Con.Svstoor Only 

. ltpproved f~elease: 2017/02/14 C050999 • 

rcsott
outp<1t 

+S/±15 vdc 

+ ±15 vdc 

(MSB) 
(I.SB) 

' 13 'lt<lc 
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unJ umbilical ;nonitori.nc point (BIL) allow hur<llinc monitoricnv of most in-

strumentation nts rn1·.her than ana1vzing tl1e 

D'i'U. 'fhcsc poirits arc used <luri11g testing: both at 

at the launch pud. 

i 2 ed output front the 

Bit:-008 facilities and 

10 .1 lnstrumc1itatio11 

Withjn the PPS/DP EAC, the desJ of all instrumentation atte1n1;ts to isolate 

the sensors from the fun\:tio11s t11cy monitor. No s le point fai 1ure mode 

ts in the ii1strumentation subsystein that would affect t.hc of 

tho vehicle. As an additlonal benefit, this iso1;;itjon, thro11gh the nse of 

suppl lcs for rumentatio11, and a separate instrumcntatio11 

uni point g_rou1l<l in Lhc lP, reduces clcctricul 11oisc i11 the data s ls. 

The plDcernent of sensors Jn the PPS/DP IAC l lows the general guidcl inc of 

pruvidir1g 111uxin:u1m dutn return for day-to· day 

ana])'Sls, 1n addition to tYa('.king the 

monitorir1g, und for failnrc 

operation or the various sub em:>, 

1nonitoring power drain., rates of iaovement, etc., several po'.Lnts have been 

assigned to monitor such PPS/SCS electrical i11terface requ1Tements 

as power levels and command rec 

All fu1ir:tions defined as critical huve redundunt i11struml'J1tation se11sors 

OS ated with then1. Tl1is not only 

but also provides an addit:ional measure of confidence in 

en1 reliability, 

data rccc)vPd. 

\\.'here possible, :redunJa11t point$ are powered from sepnrute supplies $ or 

+1$ volts) to prevent the failure of one 

itoring of a critical functi0n. 

10.1.1 Instrumcntat-lon C:hara!.:tcristics 

from eliminating tl1e mon-

PPS/DP EAC instrun1entation consists of both analog arid scretc monitors, Ann-

log sigr<als urc those whoso volc<'v.cs are or1coded by ilte lJTU ut tl1e lervel of 

3, I0-4 7T 
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1 (BIL's) Lhruugl1 a vel1iclc rnnbll l connector, und cun be 

inonitorod up to tl1c tirnc of l Unl lke other BIL , the tem-

scnso1' near the umbi 11 cn1 

ponding flight instrumentation uutput. 

l 0. 2 tnst1'umcn t".a1tt:l_tm .. .'CC£'':0r~tl.': 

it i oni~d 11 i r in l ct ha:; no corrcs-

lP provides itioning j ttstrumentnt ion sj s as req11ire<l to meet 

the input lrements or the DTlJ, and distrih1tt1Ps thes.P signals to the DT!1, 

and to the IP hard line test cunncctors, "fhc IP also generates a l in1i 

number of instrumentntlon :internally whJ:,h meet the DTU :,rtput re-

quir0mc11ts nnd. nre distributed in the same fashion as oth2r lP inst1·tnncnta-

tlon slgnals. Not every lnst-rrnnl'ntaLlon iaL passes t:hrougJ: the IP. flow-

ever, n 11 n no: 1 og i nstrumentn ti on 1101 nts are routeJ throttgh the JP or to 

Lo the !JfU. Fo1· dist:rctc in::>tt"tUOcntation, only sclct:t 

thos0 initially in tb!P IP hnvc htrrdl 1nc TSP out 

ot d j st: rote rLUncnt d tly to the 1rru. 

10. 2.1 1P P.lcchanit:al 

points of 

1 n tlte IP, All 

The JP is :l11nstratcd ln 3.10-3, 'fhe unil is appr0xln1atcly 11 3/41
' x 

12" x 6lx, exc lud. 1nou11L1ng fcot, rind we1ghs just 15 pound::;, It ls 

locot of ly 01\closurc ottac11er1 to 1 s at 

Slations 45.3 59 .6 Part 3, Scr.::tion 1). Components the lP 

include 17 c lr:.ult bo11rd assernbl 1es, two modultt Dssemb 11 es, thB pntchboard 

assemo1y, nnd 18 0l0ctri.cal connectors, 6 of which arc rnal. '111c hoard 

nnd inodulc as:se;nbllt'S arc D>>igaen according to le 3.10-1. 

hoard is fl removnb1e subnssembJy that a flex:lh1e means to connect 

nooiriona1 output ls, onrn:ct outpttt slgnals, or reorder the ex-

i;.;ting 011tp11l signal lines. This is ac<:oa,pl i shc<l by 

pcr11it-to-point wJ ring 

tl1cir assol:iatcd i11lernal connectors. Out 

3.10-6 

r~ 
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r•CIU::T 

As::>cmb 

Al, A2, A4, AS, A7, 
A8, AlO, 1, Al 2, A26 

AS Board 

A9 Board 

A 1 :; RonrU 

i\ ! 4 Roe rd 

Al(, Board 

A17 hlodttle 

A18 Hoard 

A20 Module' 

81 F-008- W-C-IJ:Ol'.°9':58'.'.:4 J~~.1:::10 

TABLF :J.10-1 

lP BOARD A;'\D MODULD ASSLi.fBLIES 

Each board asscnlbly has 
Kil res ors which prov c i.so-

lat.tun fot the test and umbilical 
11ts, 

C0nt11ins circuits for a11al in-
stn1mentotlon po 51 198, 
5200, arid discrete instrumentation 

nt,.s 5574, 5575, 5589, and 

Contnin . .:; 
5013, s 

circuits 
11, 

for anal IMPis 
52:55, 5236. 

Contains clrc11its: for una 
5112, 511~, 5145, 

l:MP' s 

Contain$ bC'ffer ampl ers for 
analug lMP's 5099, 5110, 5150. 

Contains 
points 

circuits 
14. 

Contains resistu:rs ter1ninating 
the frequency 11hasc lock 1 elec
tronics (FPL LE) encoder test s lg11aJ,, 
and sp;;;re en tors thnt ntay be 
in the event of elcctromar;;nctic 
in (EMl) problcins (noil<> ai-e 
nrcs<ontly usoJ) . 

Cvntn ins 
ing analog 

c itry 
int 5375. 

• 
• 
• 

• 

• 
/\23 Pa tcl1bon • 

A25 Bo11rJ C011tn-1ns bi1frer a111plifiers anal 
points 511~. 5115, 20, 5155. 
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·r110 test signalsf wl1ich consist of lJn.rallel outputs of most instMJmentation 

s s, ate out of TP th1•m1gh con11ectcrrs ,JlO, Jll, ,J12. 

These points arc iso1 from the r1uncntation signals: with 

resistors. 'l'hc arn1:rlitudc of tl1c test signals is equal to thut of the in-

st:rumenta ti on s 'i gnu 1, The source impedance is to tl1e sttm of the 

isoln.ti.on resistor (27 Kfl} and the impedance of the instrumentation signal, 

The monitor ;;:;i s (BIL's) a:rc hardlir1e outputs of selected instrumentation 

isol the same to 

TSP, and brought out of the IP 

(8010) wlti ch has no 

connector Ji, One additional DIL 

instrumentation int is also pr!JCC'SSCd 

tl1rough IP, 

·rest connectors J'I O, J 11, uncl J 12 carry several ad<li t ion al s 

<11r0ctly assnciatezl with in.">trttmentation. Tncl11ded are 

ls not 

signals 

lock loop pluteri drives und circuit con-

tinui test These signals arc 

th0 test signals oncl test prov is ions within tl10 PPS/DP EAC that 

heen inco,·pc1r1lted to monitor the of hardwa:re d11ring 

variO\L<: levels of assemb 

TI)e IP receives main power (24.5 :;:~ Vfic), instrumentatlon (i-5,±15 vdc), 

and moiu powt.Jr returns conn0ctor J1. Connector curries ntoin 

jJOWer, +JS-volt instrumentation jJOWer, and tl1e main an<l instrumentat:lon 

returns for the lJfU. 

'I'o t:Ontrol noise on the instrt1mcntat lines, and to isolate 

circuits from the functions tl1ey monitor, the main :r antl instrumentation 

r0turns arc separated l'1ost instrumentation returns from ur0as the 

PPS/DP are e 1 eet ri •cal ly connect n t a e nt within the Ir to form 

t110 lnstru1n0ntation unipoint ground (Figur0 3,1 4) which in turn 1s con,,. 
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nccted to the lowest potcr1tial ior1 of nr,rc1gt1lat0d µowor unlpoint wi 

in the power raoni tor and control (PM and 

i""U 7.) * 

unit, Pu rt 

10,2.2.1 IP Process and Generating Circ11Jtry, The major of analog 

s arc cnterirtg the IP and are instrumentation s 

car r l Cd througl1 IP as illustrated 0£ tho ren1nrn,rn'g 

in the TP. and 16 are pr·0<,essed 

Fi 3, 1 

ana:l og pc<ecccs, three are 

CQUTtt BIL 8010 which has no 

Fur di:>1.:rete instrtimentutiort, all those origina.tlng ill 

nrc routed <liroct to the D'l'U in accordnr1ce wi tli 3.10-6. UnJikc 

lP, 

nc' nts. not al 1 d 1 screte 1 nstrument at ion nt.s in the IP hJ1ve cor:re-

test 0utpt1ts, there arc no discrete umhil outputs. 

Table 3.10-2 pres ontJ\ a list of the discrete and anulog points either 

or erate<l in t11e TP a1so 11 sts the PPS/DP 'EAC ttmbi 1ica1 man-

it ors, 'i'he <lDS ions on ·rnb1c 3.1 to Fi 3.10-7 
thro11gh 3, J 0-17 whiclt are simp1 ifl ed schematics of t'he instrumentation and 

\1mhi l ica! IP d ;nottitry, 

10. 3 

The PPS/DP EAC slave DTU is a data process unit tl1at consists of two r0-

d11ndant halves in a single assembly. Each half is f11lly 

for sha1·cd instrumcrrtation 1 ines, I11 

*CurrCiitmc)iiJ['t,)TiJiiifr'Uiiicntatlon in the PM and c is conr1cctcd directly to 
unregulated pnwer u11ip0i:nt groc1nd. 

3.10 12 
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10.3. 1 JJ'I'U Asse1nb 

DTU slave units arc cor1po::;;ed of various combinations of two 

blocks or sl Conver-teY (CU' s) rind the m11lti1)le:xe:r unit$; whiclt 

cnn be e nn11log m111tip1exers (AN!ll 1 s) or discrete m1t l r (Dl\1ll 1 The 

PPS/DP EAC slave ts of two CU's, two AM!J' s, an<l one Di\lU. Each AMU 

SI processing c 1 rcJJi ts fo1' 128 og inputs, DMlJ 

:is le of process 128 discrete 16 oight-b 

re<lundont c ts. TI1ls results in a max1murn caµacity of 256 analog and 

128 discrete s for the PPS/DP UAC slave. 

Lnch half or side of the PPS/DP EAC Sl<'1V¢ consists of one CU one of the two 

redt1ndant m'ucoess:ing circuits in each mul ex.er. Thus side 1, or DTlJ 1 as 

ls 1nore co1111nonly to, consists of CU Al one half of mull 

p1exer tntit (.Afl11J's AS and A6, nnd DMU A3), Side 2, or DT!J 2, consists of CU A2 

and the rernain half of each Htul tiplexer 3,10~ 

Figtrre 3. 10-20 illt1strates 

and the external electricnl 

D'I'U asscn1b , showing th.c 5 rnacvcdttal units 

connectors. The entire asseinbly 

less than fourteen pot1nds, and is n1ot1nted to rails on the -Y side o!' the film 

enclosure (roft1ronco Part 3, Se1.:Lion l; 

Within each DTIJ slice, electrical are sopf!Ot'tt1d on m11lt'i layer 

boards held by retailwx·s on ltousing, than rect. 

wiring, i)rinted c 1 rc11i t 11mother\~ hoards are 11setl to :interconnect the cutnptment 

ooaX'OS external ele-ctrical plugs, Power and s ls are 

sl'ices electrical connectors on the hous:ing sides. 'l'hese connectors are not 

rei'ere11ced in the PPS/DP BAC as they are 

Figure 3, l0-21 s a I AMU or Dl>iU 

1necl1anical ly) an<l 3, 10-22 a cal 

3, 10 30 
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The nTll also control power the +5 and ±15 instrumentation 

regulators,, as well as the transducer (Il'lP 5019). Power 

is ieJ to whenever eitl1er f)TU 1 or f)TlJ 2 on. 

10. 3. 3 D1'lJ Redur1dancy Block Fur1ctior1s 

As 10. J each f the PPS/DP EAC 1Jl1J slave 1 s 

compl reUun<lant except 

side (the MDT11/fJ1'lJ intorfa:oc1 

common data input connectors. On the output 

each D1'U ha 1 f has two. data 

(DCA) an<l two pulse e (spc) ci1:cuits. One set ls 

to MD1'll A and the other to \\1DT1J B. T11e circ11its are designe-d s11ch that 

either an electrical 011en or eJoctrica1 short or1 DCA or circuit ir1 

one will not 

opposite set of f/CA and spc c:Jrc11its 

opor:itl,oo nf that sl<le, using the 

necessarily, the opposite MDTU). 

lot ernuly, both s tho v·ru are their as oteJ 

cnnvurtcrt\, The common 

independent sets of processing circt11try for sides l and 2 (i ga,tes, 

address decoders, A/fl converters, etc:.), and each of the two input for 

a single 

'fl1c 

bt:d 

source sanre DC1\, 

functions of the v·ru arc Uiv 

blocks in such a way as to permit 

con1binatior<S CU c:or1ta iris a 

between the two le of 

interconnection of difl'ecent 

unit and the 

data circuitry necessary to perform those tasks common to all processing: 

(1) Power supply unit: 

a) uc.-nc conversion 

b) Power 

·remperature instrurncntatio1t 

3, 10·% -rgr tcCiET G -
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( 2) 

( 

ster and 

A/D converter (D/A converter; 
hold :rator (Bl!C); 

(4} NRZ fonnatter 

(5) Rep modulator and cable driver 

Tegister; hi1ffer-

10,3.3.1.2 Address Receiver. The address receiver interfaces with the 

DCA y l inc .:n1d data and clock from received 

addTesses. 

The channel address 1 a trilevel, ompl 1 tude-n1od11lat sinusoid with 

a fundamental frequency of 38!1 KHz. si length is 12 bits (nr 12 

1 with 1 bit t word synch ZBtion. B 10-bit clrnnnol code*. 

and I-bit 

(l binary one by A b 

h level modulation with respect to level. fot 1n-

formation on 

Voltage levels 

t/1c 

coming signal 

l 

( tl1e 

and then 

three basic 

rccterist sand timing, refer to S0ction 10.4.2. 

the bim!TY values arc r1ot set at absolute levels, Tn-

rcqulrud to maintain a minimum rntlo bctwoon levels for 

1ngt1i he tween two, 

a rcl'crcncc VOL'cagc basc'd on the level 

word synchroni :r.ation blt mt1st be a binary one for 

s binary values by comparisor1 wi tl1 the 

s thu $ rec r whlch 

address 

the in-

t11is 

a. 

are~ 

(1) The 1 inear amplifier 

(2) The peak detector 

G 

Approved for Release: 2017/02/14 C05097359 

HanQ!e via 8YEMAN 

C.Ontro\ '.>y>tem Dr\ y 

• 
• 
• 

• 

• 
• 
• 



Approved for Release: 2017 /02/14 C05097359 

Approved for Release: 2017 /02/14 C05097359 



Approved for Release: 2017 /02/14 C05097359 

Approved for Release: 2017 /02/14 C05097359 



Approved for Release: 2017 /02/14 C05097359 

B 

Approved for Release: 2017 /02/14 C05097359 



Approved for Release: 2017/02/14 C05097359 

~ 
Bl f-008- Ji'=.C~Qll!Jl42-!U-80 

\tscd to drive the clock circuit, cnsu 

synchr·orrizcd to the incoming data, 

that the 38!1 K!lz clock signal is 

Thv bit is a 12-bit register clocked by the 384 Kl!z sig11al. 

Bil is fed ba<k to the input of stnte 

384 KHz trfli n. 

is sed which use 

terms and tc:nns to 

several smnller 

the clock s s for and discrete 

n1ultiplexcr onern1ion. The cloc.k consists seven pulse::; which clock 

di scretc dnt:1 from 

BlO•P3, and 

DMU into the coJ1verter. The rcmn.1ning :BlO, 

arc used in various ways wrrnrn the A.\1U and DMlJ slices 

and will be discussed in following Sect 

10.3.3.L4 the in 

3.10-27 receives the channel address from the address receiver anti 

clocks it into a se:rinl input shift ster sync bit first. Wl1en the sync 

bit reaches s e A9, the dcnil code detector circuit tt1rns on the +5-vo1t 

power l.f tltere is a l l in any position of A8 through AIJ 

which at this point contflin address bits Gl throug11 GS. When the sync bit 

ruac:hes Al2 indi that the channel address is fu1 ly loaded, the 

10-blt l address lei loa<led into the reg-

i st er and nssoc i ated buffers (assuming +5 °vol t 1 tJower wa:;; turned on), 

and the :;;c.ria l input reglster cl eared. lcl atltlres s lnfor1na t ion is 

then to the m11'! 1excr( for a fu11-w0rd time (12-bit times) 

le a new ls clocked into the serial SS stcr. 

0 fo aid underotrmding address block diagrain, Tab le 3 .10- 3 

nresents fl lngi c 

<levlce is used irt several 

tho lowing block diagrams. 

"D-tvue' 1 fl flops 

the DTIJ 
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10.3,3.1 . .S A/D Converter. "fhe A/D converter is un elght-blt s111;ce:>.sJve 

approximation d1gnuu1g circuit which analog input signals frorn 

eight-bit valent dig 1 signals, the multiplexer units and produces 

the least significant bit of wh "'Pl'c~onts 0.02 volt, Bln.<:rry codes 

000000002 and 11111111 2 ore not pcrinitted; code 00000001
2 

is used to re

present either 0.00 volt or an open circuit, and code 111111102 represents 

either 5.06 volts or nn overvol condition. 

The hasic, elements uf tlie A/D converter (Figure 3. 10-28) inc111de: 

( 1) An 1;1,nalog switch 

(2) A Buffer llo ld Comparator (B!JC) 

(3) A holding 

(4) /\ dlglto1 to-un<t1og (D/A) converter 

'11:e uru:iJ og input switch is a solid-state switch which connects either the 

pulse nmplitude modulntcd (PA!-i) signnl (the ana 

vcrter comparison voltage to the BHC. 

Bl!C to sample analog vol front 

to hold the accurately during the encode 

d zing eye-le, the BI1C acts as a voltage 

'111c D/A converter provides a is ion analog 

for son The level of tl:e 

the binary va111e of the holding ster. The 

sample) or the D/A con-

the mul tiple.xcr 11nit and. 

l tiz lng) period, During 

voltage to the Bl!C 

ls determined 

components or the converter 

consist or ;t 1nono11thlc D/A cornrerter and a current- lo-vol (C/V) co11-

vcrtcr. 

A bloc.k diag:rum of the full A/D converter circuit is shown in r:icurc 3.10-29 

exi•mp1 e, The along with the sample/encode algorithm and a 
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of v1·oc:cssi11g by the formatter is the data sig11al aJ1d the 

blank signal which enables the reply modttlator output driver fo1· transmission 

from Bit 12 through Bit 8 whenever an ft]'T or OF has been received. 

10. 3, 3. 1. 1 Reply i4o<lulator. The re111 y modu lutnr mo<lu lates the 384 K!fz 

clock with t'he NRZ and blank sigrtals from the NRZ formatter, After filter 

the reply is tr<:1nsmitted over two sepurnte party lines, one connected to 

Jl-1D'fU A and the o thcr to MDTO B, 

Operation of the reply modulator circuitry is illustrated by the tinting: s 

nals gure 3,10-31. The unfiltered ly wavefor111 ls genel'Dte<l rnod~ 

111ating the 384 KHz clock with reply data. The amplitude of a mod11lated 

the modulator at 

that time, The reply waveform 'is then tered to produce a hi level n11soi-

dal waveform. 'fhis is then amplified and buffered by the cable driver amp1i

f:i er. f}uring b lar1king and power off pc riods, a switch c_nntro 11 ed hy the 

blank signal from the NRZ for1natter the primary of t!tc rep outpt1t 

transformer 

111 te-.i:m of chaTacteristics~ the re-ply signal From the U'flf s1ave is a t:r11eve1, 

r1mplltt1de-1noclulated slnt1-so1,1 at the fundamf'nttri1 clock frequency of 384 K}fz. 

The signal l is 12,...bit times with 1 hit for word synchronizatior1, 8 bits 

fo:c the data code (MSU fjrst), and 3-bit t:imes for execl1tion. A binary zero 

'is represented low-level modulatio11 aJ1<l a bi11ary 011e by high-level mod-

ulatinn. As in the case of DCA s1gnri1s 1 bit levels rire deteTmine<l hy t11e 

ratio between the low and h:igh 1evels of the reply s 1 rather than ah-

solute voltage:;;, Fot furtl1er information on signal cha:ructeri:;:;tics and t5m

ing, rerer to Section 10.4.2. 

10.3.3.2 AMU Unit. ThB A}.ftJ provides redundant facilities (except for inp11t 

connect multiplexing 128 chan11cls of 0-5-volt analog info:rmution. 

Each C!J of the PPS/f)P EAC D'fU p1·ovides power to one nf the redt1ndant i1ortions; 

3. 10-54 

TOP S!CiET -L -
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( 'fhc Stlbmtl 

( 4) Tltc mriin llH.tltiplcxc:t 

(5) The overvoltagc ion ci ts 

(6) The PAM Pdtunpn 

(7 J 'I'hc guard l er 

(8) Power switching circuitry 

10.3,3.2.1 Grauµ Code Detection, group 

which is establ i hardwiring com-a fo11r~bi t integrated c1nou1T 

·rhis code is continuously com1;01:ud witl: the three most si ficant 

b G2, tind GYi) of 

cnmporis:1n, a logic one s1g1<01 

sent f1'om tl1e Cll, npon 

AF 1s output to enable 

decode (Section 10.3,3.2.2)). 

lrt addition; og ketJps +12-vol t the guar.,l 

lif!crs, closes the PAM :%Witch sample output), and is 

in CU. 

10,3.3.2.2 

subnn.tl ti plcxer 

amp-

fo:r use 

nnd a:re used by the submultiplexer decode circuit, when enabled, to 

e:rate one of el sut1m1utip enab1cs. 1hc selected enable activates the 

do.la is to be acquired. 

l0.3.3.2 . .''\ S11bmultip1cxcrs. The subm11l1:lplexers arc 16-channcl 

circuit ar1alog L'xcrs. Address blt$ C2 t1u:ougl1 irre fed in 

p11rn1le1 to each submu1t:ip1cxe1• to select one out of the 16-channels. "fhe 

chip enable, which is controlled by tlte subm.ult Lexer decode s must 

be a 1 one to ect any the cn1111ool s, 

group-,ch11n11cl address code selection an analog 

3.10-58 
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whenever the nrultiplexer is 11ot 

nnwcer down operat 

ad<lre 

The power 

while dissipati11g rtcgli 

ing ci power duri11g 

trol by a se t11e converter unit which turns 011 power wh•rncvcr a 

groci•p-cliar1nel a<lJress is recelvo<l, 

blo 

After all tirr1c to setilu, the CU prov the address Lo 

the multiplexer. If the gro11p is re•co11nlze<l (that is. matcl1es the 

wJred slice an AF is generated which inhibits the z:u 11ower off signal. 

lf group c not rec zed, the power o s l tho CU turns 

off the 1 1;ower switches. 

10.3,3.3 te t lexer Unit. TI1e DMU prov re<luttdDnt c 1 vc.u ts 

powered by opposite CU's and of mi1ltiplex'ing 128 bi1evel 

gr1m1>od into oiul>t-bit words. 'I'he same integrated circuit 111ult ex:er used 

in the fu\ID 

DMU. Also, the group eod0 detection, ovcrvolt 

arid power switching circuils used in the DMU 

serve the same purposes. 

The circuit show11 in 3, 10-35 is 

element in the 

cction, sample dunrp. 

1 ike thos c of AMU 

that bit 1 of' 

word (1 throug1\ 16) is fed through the same mult1p,ce,er In a similar fashion, 

each of the seven remaining mu1 p lcxers rec ei vcs f>i ts 2 throt1gh B respi,etivc-

ly for the 16 crctc words. e l llel discrete bits are cheefccd 

for logic levels by e1ght 11e1 

Lher1 loaded irtto an 

a1 Wll-VC train 

signa.l, 

t s}1ift 

The comparator outputs arc 

ter an<l c lockeJ to tlto CU in a 

! , or MSP, first) the serial dtscrete data timing 

10,3.3.3.l JJMU Address Rccogr1ition, 11tc DMU employs two 

to rccogni ze the group code formed hy the six most s1en1ncomt 

sent L1te converter Lhrougl1 , and Cl). The c 

is cstah1 ishcd har<lw:i the terminals of 

3.1 

~T~ 
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volts or gro11nd. Recogr1ition of the address gToup will a DF 

si to le ei multi p 1 exers, and to ntainto.J n the 

switched on for the 

code recognjtion symbol 

D~1U componen.t::>, 

foT tlte CU. 

and to f0r111 the 

'fho remainlng four address term::> (CZ tnrvucn CS) aro Connel: to the multi-

plexers t!rrough an le circuit and 11se<l to select one of 16 datn lines. 

or absence DF. Table 3. 10-S 1'he enable is controlled by the pr·cscncc 

a truth ta:ble swnmarlz cha:nnel (~or<l) select ion 

10. 3. 3. 3. 2 Overvo l tage Protection, Each input channel is prot ecte<l a 

network to that <Jso<l inputs, The zener J pro11u1e 

a vol c1amp to protect 

and res1stors ur·ot.c(ct 

10.3.3.3.3 c Durrrp. The 

nst high 

mt11t lexer lines hefore they enter the 

levels, while the discrete 

kes. 

provides a dump of all 

'I'he dump of the 

on these lines is low leakage diodes and a transi::>tor switch. 

the AMU, dtunp the next is given to 

the DMU. 

10. 3. 3. 3. 4 Power Switching. "fhc only power swi tche<l in the DMU is the 5-

vol t l T'he involved i:> si1nlla:r to AMU, 'fhe converter::> 

turns power on prior to the 

/\ DF front the DMU inhlbi ts the power 

10.3,4 Slav'e 'fiming 

'fiming of the overall slave D'I'U a<l<lres 

i ,. and a relat 

stan.dlng the ::>cquence, Figur·cs 

turns puwer off llowing it, 

signal when an address is recognized. 

cycle in terms of power swncn-

y com11lex 

an<l 3, 10-37 

process. To aid in 11nder-

a simpl 

cycle in te:rms of the internal OTU timing signals for analog and 

crete data reque::>ts i·e ivcly. 

3, I0-64 

~ET 
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·rrire<;:-word t lnti:s a re required foT the D1'U to receive a vat address, decode 

i t , le and enc the rcqutist 

.spc pc !ine reply. ·rhc number 

j nput, and 

responses (or 

to 

cycle) 

rertur:st witl1 u 

rcur"rcd of 

c sing)i: slav0 is 110.d by the ling program in the 1nastcr unit. 111e 

analog anJ u comp! ete power an<l power down 

sequence. However, if the master unit transmlts a second address to tltt.1 slave 

wit1:ln twv-wo down 

inh ited at !eu::;t 

1'he f,,{f}TIJ serves as the controller for all tcj cn1ctry s stem operut 

lt al 1 commands, with the exception of porter, fo1' the 

slaves. In addition, the 

frIDTU can accept a l Jmitcd Of inputs diTCCtJy l n51:rumerrtut lt>rl 

mvnitors in discrete forinal only. llowtivcr, no direct inputs aye ass 

for use ln the PPS/DP 

'l'he two SCS master units (A and B) are completely redundant. Either ma5tcr 

cnn a11 s!nve vnits, and can output data to either of' twi> cfc 

recorders for st1)n1gc, or to the vehicle transpo;)d1ors for transmission 

to lhe ground ( 

cnpo,oili of rc:co1«JJng and transmitting data simr1ttaneous!y if' dcsiTed. To 

avo1 d int crfcrcnce between data s 

powered ut :Jn)' givi:n tlnre . 

10.~.l MD1'U Ca1Jnbllitic:t 

Is from the two MD'fU's, only one will 

The master unit can accommodate: np to ei isolated, short-circuit pnJt1:1t1d 

outpttt s o 
MD'l'lf is s0mctimcs referred 
:in un;:lassJ ternt 

in u µnrollel on jf so 11en1rr11 This 

modulated (PCl>f) signal. Jior this rensvn, the 
a PCM unit, and this Litle is often u:-;cd as 

emetrv uni.t. 

3,10--71 
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Direct ta s to the master un. al di to 

16 channels, with each treated as a maccn1re (bileve1) signal hy the 

, somples ore taken serially a channel in 

nn1 l es of c to fornl standard eight-hit data words. 

The actual rate of data sampling and order in which it is sampled is con-

trolled by stored programs in the MD'l'U mE>mory. This pr·or;r1tmrolng is accom-

to l au11ch cannot be v l tcreJ By us $ 

programs to contro 1 samp 1 , the telenletry system offers extreme f1 ex-

ibility. f.1ost 

be made simply by 

necessary. 

in inst-rumcntation sampl 

1uastcr un 

rates or seq11ences can 

with no hardware nges 

1'he in which 11 stored pTogram directs the J\-ffiTlJ to sample and output 

is to <rs a te 1 onnotx·y formut. Up to difform1t 

formats may be stored in t11e 1'1DTU for use~ with the sel-eetion of any J'8,rtc-

lcular cue control 1 ed counnand. ln addltio11, the MD'fU the 

abt1i of "'"''"'ting the a serial hit-stream at a :tDte of .':\2, 64, 

o:r 128 ki1obi second (KBS), cquivale11t to 4000 ~ 8000, or 16000 1 t 

data wor<ls each The bit-rate choice for a forJnat is determined by 

the format program and ls autonu:it1cal ected when the format 'is 

10.4,2 Slave !JfU/MDTlJ Co:rrununication 

Co:rrununication between slave anr! maste-.r 11nits occ11rs along indiyir!ua1 party 

1y lines the form of t:rilevel a1nplltu<lc rnodulnt slnuso 

A ful 1 cyc1e sine wave one level represent:> a binary one, end a f1111 le 

wave of approximat half the <Llllpl represents TI b zero. The 

third level 'is represent by e de level. The signaJ 

of 384 KI-lz and whose 

rate of 24 decibels octave beginning at 576 Klfa. 

3.10-74 
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10.4.2,2 Pulse 'rhc spc rep is composed a 

nization bit (bi one), the eight-bit t.lvta word (MSB l), 

three bit-times for execution {sec Fig11re .).10-40). Si i Ci cant char;:lcter-

isl of the signal art• us follows: 

(l) WovefOTfl1 Noncont1nuous, tr.ilcvcl, 
ilude-mudttlated sint1soi<l 

(2) 

( Amp1i:t11de (,average 

At slave unit 
code 011t1)ljt 

b] Al 1nasLcr unit 
code inp11t 

( 4) \io l Amp1 

to 

pulse 

pulse 

Rnt 

384 KBS :1: 1% 

Gi11nry 11 

Binary 11 0": 

Binary 11 111 : 

B "U": 

0. to 0.6 volL 
0.1 to o.:; voJt 

0.1 to 0.9 volt 
0.03 to 0.,15 volt 

Additional 1·cquirements levied on the $pc s 

na ls, are beyond the s of thi::> <locumcn t, 

s, and also on the 

For nnation, 

to RlF-008 specification 1"101-305: 'I'elemetry Requirements PPS/SCS (9 :x 5), 

10.4.2.3 Address/Reply ·rnc time fruin p;cnervL of a volid DCA code 

to return o F n s 

word-time follow·J 

1'eply is contro1Je<l hy the s1ave unit, which one 

recc of the ;;i<ldress for vnd fornuit the 

reply. > s reply ts not until the second wor<l-tlme ·fo11ow111g 

the JJf:A as shown in Figure 3.10-41* . 

'111c rv tc 1 <>eonration is o !'t1nc:tion of the format bit-1•atc. 

At 12.S KBS, a DCA signal ls every second wor<l-l Al , the DCA 

signals arc spaced four word-times ap;;rt, and at 32 KBS, w<1rd-times 

encodJng are 

?i, 10-77 
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For word time hetween addresses. MDTll generates a Jead code output 

sy11cr1roenization (see Figure 3.10-42). ,:;ignal to maintain s1ave !JTU 

master 11ni t wi tJ1 comm anti 

master 11nit c the DCA signals is 

timing signals 

sync!1rrmizetl to vehicle 

command subsystem clock the extended command sub-

(F.CS). As a res111t. it is s within reasonable to 

by 

at set times with 

programming of the telem!jtry sr:nnp 

10.4.3 MDTU 

to venicie 

The MDTU :reformats the return from ave 

command se 

direct inputs fro111 

sensors out1;uts in a continuous serial 

This out1n1t, which consists of data inform.-ttion an<l spec 1 codes us 

fo:r data control, is either recurde<d ou the vel1lcle tape recorder, trans-

mitted to the in real time, or is botlt recorded and transmitted 

s i int1ltaneo11s1 y, 

The output wavefor1n is a sqriaro wave non-return-to-zero level (NRZL) pulse 

train. /\ sainple NRZL sauaYe wave which 

as spc data word is illustriite'd 

lnput to the vel:Jcle tape .recorders is cruss-strup>>ud 

record er can From MDTIJ. The 

in a low-or record mode to 

3. 10-43. 

such that either 

are capab 

data at 32 KBS 

or 64 KBS*, Upon playback, data is read out at o 256 KBS i·ate. 

*Ti1e~2Ei1:filf1:m'ruciij)abTITtyTes not used ror the Gamhit vehicle. i\t 32 KBS, 
and at the tape recorder can 

64 KBS, 
store ely 90 n\inutes worth of data, 
45 minutes worth. 

3.10-80 
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puts can be converted back tu nengineerl11g units 11 t1sing the respo11se curves 

for t!1e individ11al mon "!bus, u ternpc:rat11re monitor response would be 

reported in tern1s of de•£Y'e''° Fahrenheit rather than vol ts. 

Comp11tcr programs have been developed to accomplisl1 t!1esc conversion tasks as 

required • programs 11ave al::;;o been developed wt1lch predict :rendlngs 

impoTtant ation sensors based on commands sent to the vehicle 

an<l t11en con1pare the predicted and actual results for a rapid check of vehicle 

nhcal th". De ta i 1 s on the telemetry 11red-i ct ion package are prc5\ented in Part 4, 

Sect lon 7. 

10.S Format!:i 

Telemetry format programs determine the seq11ence i.n which data is sa1npled 

by defining the sample order for a predetermined le length, This .;:;ycle 

is then continuot1s 1·epeated to produce the telemetry outpt1t. 

cycle is one second in length and ls ('omposed eight <latu 

words. \Vhile the time duration of the cyc1e is fixed for all formats. the 

nun1ber of wo-rds var as a function of the data ra1e a11d ls equal tu the 

data rate d lde<l by elght. ro:r example, at fl 32 KBS rBte, there are 4000 

words per data eye 1 e. 

To enable correlation of the data stream, the data (',ycle is divided 'Jnto 

sequential groups of eq11al numhers 

fTame begins witl1 a tl1ree-word ( 

of wux·ds known as main f:ran1es. Each ma:in 

it) synchronlzat:ion code followed a 

ma in- frame code word ind icat i TI£ the ina 111-frame nwnber (its position in tf1e 

duta tyr,le). The frnme number increnses by one each time a frame 

ont until i.t reaches the numhcr of frames i.n the data cycle and resets. Us

ing main-fran1e 1101atio11, the order of lnformation ln the <lata cycle 

as follows: 

?i.10-85 
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10' $' 1 FOL'Il1<1t Se lt•ct ion 

'I'hc MDTU is ca11ab1 c of handl a wide ra1tgc of t'ormat opt ions i11 terms of 

the number of 1nnlit cycle and the numher of words 

frame. A st:tmmary of the:se options ls presented in Table 3.10-S. 

cc•nt 1z:m·at :ion for any one forrnat is genera 1 chosen on tf11e basi:s of de-

sired sampling rates for mon:ito:ts, und ts impos e<l by ty the 

MDTU memory. Since the ntnnher of matn i"rames in the limits the 

1 lng rates arc available ( c t11at the 

san1p1es arc equally lll <luta cyi: j 1 r<l t es 

determine the number of mai11 r:rames For the cycle. Selection of a data 

rate (32, 64, or 128 KBS) then cstabli::ihes the number 

;;is euclt mtist be of equal 1 

10,S,2 Photographic St>tellite Vehicl1ct 'l'elttmetry !•ormuts 

For Gambit maxiHtunt copB,bill of 
r\11 four hnve fl main frames per cycle, resultlng in 

per main 

sampling rates that arc factors of fi.fty; that is, rates of 1, 2, ::i, lOft 25, 

rotes by 

i ng the monitor on eve:ry word of mt1 l t ipl e suh frames, depend on the 

lYUntlJeT subfru1nes in the format;; in number of wo:rds per 

inaln 'I'hc data rat~> for format A is set at 32 KBS, resulting in 80 

fornats B, C, D are set at KBS, 

elding 1()0 words per main Frame. 

Sy1nmct ri cal :lng rates available above 

50 times NJ N • tor 

ot 80 words per ;nain rates of 100, 

3.10-88 
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Example: 
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times or every nso divided by 511 words for a sample 

rate of 5 sps (subframe words 2, 12, 22, 32, and 42) . 

"33/19H indlcates that lnf0T·nn1tion is i11 

the .n i netecnth word of subframe 33 

The dash indicates that the infonnation is in serial digital fonn. 

The number on the the word which con-

tai11s the beginni11g of t}1e seriai digital expressio11 and the 

number on the ght indicates the main-fr•errie word which em1triins 

the end of thts ion. 

Example: 11 7 - 1211 catcs that the information is 1ocatcd in 

the main fran1e a serial cl whicl1 

six main- words long b nnlng with m11in-frame 

word seven and ending with main-frame word twelve. 

(6) The colon i11dicates that the iort is discrete (bilevel) . 

The number to the left of colon identifies tl1e word in wl1ich 

the discrete information is located and the nu1nbcr to the 

ind the position wl1ich contains t:!1e discrete information 

(the MSB ts position number one). 

Examp1e: "35/46:6" indicates that the information :is a discrete 

located ln tl1e s bl t of tl1e sixth word 

the subframe in main-frame word number thirty five. 

To fn11y indicate the ,tota positions, various combinations of symbols may be 

used. The foll es help to illttstrate this. 

Example: "10 11 signaies 

commutDt 

tl1e inforrnatlon is syn1metrlcaliy super-

once maln-fra111e word 10 for a sample rate 

of SO 

Example: n11.3-ll6/l.SH indicates the infor1nation is serial digital 

data located irt (main .. frame words) 113 through 

3, 10-94 
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i1rovided is rletemined Tn terms of fo1'mots, the amo11nt 

bit-rute allocated to BIF-008 PPS/DP EAC monitoring. 'l'his allocation, 

Lhc x1umbcr of maln-ftnmc words or subframes ass for BlF 

use, is ill11strntod for each in Figures 3.10-47 t11rough 3.10-50. 

cote Lltc lelc111etry Hl1ich are normally used. 

record fo1:'1rtat is used for record ;node in which instru-

data is stor'erl the vehicle t Thi:; 1node intended 

use basii:::al ly during periods when the v0hlc le not in <:ontact with a 

trncking ;;tation. This is the only mode t11e record fomat can be used for 

since selecting this fomat at1t:0matically turns on the recorder. Addi-

tionally, th0re ore no ground 

time data. 

or tea 1-t 1me 

ilit 

foT111at as it 

lablc to process KBS rcn 1~ 

crt1led, is ra! ly 

t1sed for real-time reado11t wh12n the le is in contact wi.th a statJon. 

ln is mode, datu the i\lDTU is transniittcd in real tJme, 

from the vehicle can be pl b for 

if <les.1n1u 111c norn:al also ernployed during: ascent 

when data is being both transmJ tted and recorded sintu 1 taneous 

The two di ae1101cti c forinats ( d iagmi.'"ic ! anr! d ia:gmisti c contain 1nany in-

points sampled at higher rates than oithe:r the or nOT111a l 

formats prov to uid in anal ng pcrforn1a11ce of the vehicle. A por

Amrc1s1>uce arid ti:on of diagnostic 1 is 11ssigned to RIF-008 and Electric 

terns Divisio11* AESD) for high rate ling, while Lockheed Electronic 

t>iissilc::;; and Compatly (LMSC) Y"ece'ives a min1ma1 axnount of data to 

ly monitor ration of the SCS. For ,aagnc1st1c 2, the situation i"s 

LMSC conlro! s th0 majority of the while BTF-008 anrl GE AESD receive 

s11ffi c:l cnt i11£o1:m2ction to a rtormal manner, 

In use, the rliagno;;tic rormats 8.re nomally 

minimal command 

3. J 

T~T 
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SYNC SYNC ID PPS 
17 32 

s 
33 4 48 

PPS 
4 6 6 164 

PPS PPS 
[65 80 

8 18 18 19 19 96 

PPS PPS PPS 
l II 112 

PPS PPS 
l 1 128 

PPS 
1 II 11 144 

PPS 
l 1 11 160 

PPS PPS PPS 
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Assuming st1bframes 6 and B consl st of Jnstrumentation monitors rhat are 

all sa1npled at the rate of S , the sa1ne sequence of gt,JCf>-chunnel ad-

dresses repeat e<l S t in1es ln cyc1 e. ·rhcrefore, the address 

,cqv1crn:e can be stored in the subroutine memory locatior1 once, and 

tho subroutine repeated flvc tintc;;; for e,:ich data cycle. 

10,6,2 Sub1·outinc Construction 

A.s illustrated in the preceding example, Lhc ortler of addresses in the :;uh-

ruut for the fttr1n<.I t nnd the 

of subframes in :m.sdn frame. Eacl1 subtoutine is assvgneu 

a particular sample rate. Therefore, all or the same "leneth" 

can pro-

gramm'ing i>urposes is determin by the 1 ow est sampling rate found in the 

subframe, and suhrout i ne rates ava i 1ah 1 e. Fo1' e PSV formats wh 

monitors is said to have a length of two; that is, only two different 

ad<lres:ses must be stored in a subroutine uf the MD·ru memury and the sub-

Tout i ne at a rate of 25 t /se~~ond, 

nris:e, l1owever, whcr1 data rates arc mixed in the sub-

frame,, or suh1•out l11es or a 111atehing Tate a1'e not ava 

subrnu:t>ne::., lwo nre at xed rates. The "high-speed 

(HSA,\1) subroutine :runs at the 1nain frame :rate; in 

ond*. 

rate, 

1 ft 2 t 

of 5, 

Tlte 

and 

10, 

11 data cycle memory' 1 

eh for the PSV :is one 

3 can bo set Bt any 

and 2S ti 

(DC~) s11hrout:ln-e runs 

time/second. TI1e 

i \: rate 

been chosen. 

at 

I 

e. Of t1\e 

address memory" 

case, SO tvmes1sec-

the data eye lo 

remalni11g ines, 

and so, rates 

*l,1oiiT·r···c-crii--a-t ___ rat-e-s--- c··x·:i···z :·i i<l1:ng les/ ::;ec:vn<l (cont a i1teU in multiple sub-
are pr•nitrrtm,oed a;:; ind 1 vi dual s~1bframcs 1 n the HSAJ.f subroutine. 

3.10-104 
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IV'hen the sa1npl closes, the charge at exists on C5 and CC will re-

distribute itself to create an equal voltage on Cc• an<l C vcn by: 
Ll 

+ c 
c 

The source capuc ance is required 

0. 1 . "f'hc totul cupaci taJtcc (CT) 

at ctpp1'oximately 2000 pf, The 1 

to he less than 2000 J)f or than 

is worst case in terms error induced 

at error 11 

wlth a constartt ). The settling time ded for 

this is v rnaxi1num of 30 µsec (20 µsec fol' line cl1nrge tirne wit}tl11 muJ ti-

plexeT antl 10 µsue ud<llt l while $ le/holtl cc1>ucitor is 

For smaller vvlucs C,r, the initial error is slnce there is less 

tot n 1 chn rge to shn with the lnarl cap11cltan:A'~. h11t the rime cnns.tant 

is red11ced :resulting in a smaller 

than 0. 1 fJ thw a1nou1tt of 

error, Po:r large Values of CT 

Slorcd reduces the initial erro-.r 

enough to overcome effect of the longer time cnnstant. 

lt ,rs difficult to d0tcrini110 an eTror f"iguri;> since the exact l'utJo of 

to u11guo.r<le<l cDpuci tonce not known. (Total itic tance with-

out the guard amplifier wo11 ld be lcs:,; than 100 pf.) racntal data, how-

cv wr, indic0,tes that the DX"l"O.f 1S Dpproximatcly 0.80% for a worst casw source 

2000 pf and source res nnce .ooo ohms. 

le is encodetl by n series of 

ei snccess i ve apprnxj ma ti ons, Rach app1·ox imati on decreases the d l ti z-

ing error by one-half. Prior to c start of tho encoding pt<)CC'5$, the 

i\fter the fi :rst Stl1llJ>1e voltage i,;:; K,;1own to bi? hetween 0.0 and S,06 volts. 

annroximation, it is known that 

volts; resulting lrt o first uccu 

3.10-110 

Approved for Release: 2017/02/14 C05097359 

is than or less than 2.53 

of ±1.265 vo1ts, This 1,265-vo!t 

• 
• 
• 

• 

• 
• 
• 



• 
• 
• 

• 

• 
• 
• 

Approved for Release: 2017/02/14 C05097359 

~RET 

error is called d error all<l 

mat inn until, at the conc111sion of the eight 

less ±10 millivolts. 

Bl f-008- !1-C-019842-Rl-80 

an'DTt,,i

sten•s, the digitizing error is 

10,7.1.4 A/l1 Cortvcrsion Er-r'or, The gnin, offsctt and lJnonri of amp-
1 i fj er in the A/O converter lead to additional errors :in the encoding 

These errors arc urtp1ctt!i1:tablc over range but are estimated 

to be less than 15 millivolts. 

10. 7 .1. 5 Bit Error ('!'ran smi ssi on) . 'Ibe encoded data 1 s recor,ied for play-

to the stations at a latcT time and/or trann-

mlttc<l rett1 time, In case. o data ls affected on1y by the b:it-

error rates tf the pment involved. A cons figure ror the over-

a.11 bit-error rate the vehicle to the station to the 

satellite test cont er is 2 ' io·S. s error tl10 

ond-to.,end te1 emet:ry ar:.r.urDcy 

is a prohabi1ity that any bit 

fore, its contribution is 

d:iffic111t to determine since the error rate 

ot a particular bit) will be There-

lO. 7 .1. 6 D/A conversion ErroT. Data that is in tal form, 

ther in h1nary, 01• eqtiiva.1ent PCM coi1nts, does not incttr an)' additional 

However, a converted to og v<:lluos an<l c<l in tetills 

of percent bandwidth can in errox ,by as mu.ch as; ±40 llivolts s 

• handwi two to thr·ee b'.i nary leve 

Section 10.4,4). 

1n11p1ay tq11ipme1tt Error, Once tlata has been ved, it co:n be l0,7,L7 

displayed in numerical on µrinte1·s or cathode ray screens, or 

11lotted on a chart recordeT. Of the two mctl1ods, 

will add to the error of the data for major eq11i 

tho • tho error shown to he less than 

with other forms of data representation . 

3.10-!Jl 
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TAllLC 3.10-10 (CON!"D) 

TlTLC 

+15 v<lc supp 

+S vdc supply 

-1> v<lc :;;upply 

Tempc1•ature t01 cmctry unit 
Section 1 

Tem-perature telemetry untt 
ion 2 

DCSCRIPTlON 

A divider circuit in thx: instrurncntatJon 
pr>oc<•ssor produces a volta.gc proportioniil 
to the voltage level of the +15 vdt: rcgu-

supply. The output is l.1ncar frnm 
O.Ov {0,0v suppJy lev0l) to 4.0v (lS.Ov 

level). 

,\ div id er in the instru1nentation 
pr•oc<•sscr p·rod11ccs a vol lap,c propo1·t ionn 1 
Lo the voltuge level the +Sv regulated 
s11ppl.r. The output varies linearly frout 
O.Ov (0.0v supply level) to 4,0v (S.Ov 
supply Jovel). 

POWER 

+JS vdc 

A <liv r1ctwork, whic:1i tiscs the +5 vdc +S/- l5 vdc 
supply as v bins source, produces an 
output proportional to the vol level 
of - i ;; v<lc supply. The output is 
1 from !i.Ov lO.Ov st1pply 1evel) lo 1.0v 
(-15.0v ly level). 

The teinp01·ature D'fl) 
by u thcrinistoT located on 
circuit hoard. Tlte 

-20~ [S.OSv) to + SS~ 

! is monitorerl 
the power supp1_y 

nonl,lnear 
(0,7v). 

m5 to IJ\1P S tors 
ture inside DTU 2. 

-1 lS vdc 

+lS vric 
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interlocks: 

(I) 1.rru 1 and 2 arc 1ogit:ally interlocked to preclude 
slmu1taneoiis operat1on, Conunandlng DTlJ l ON while 
DflJ 2 Ls al operating will remove power froin 
both sides of the DTU. One side must he in the OFF 
state to t lhc othet to rece power. 

( 2) Commanding s OP ON or 9/5 RUNOl.IT ON will di sob le the 
ing brake c i rc11i t. 'l'he circuit will not be re· 

lc<l until both s OP and s parking brake power 
arc arr. 

10.9.3 D'flJ CJN Commands (0-fil) 

oru l ON (MR 21) 
DTlJ 2 ON (MR n) 

function: 

1nterlo(.'.ks: 

These conmH1rhis control power tn the indicated DTU 
side, They <.tlso r:ontrol power to the pressure 
transducer and the ±15-volt and -t5-vo1t instrumenta
tion power supplies. 

LY11J l and irru 2 are electrically lnterlot:kcd lo 
vent power application to both at the same time. 
Commanding DTU 1 ON while flTU 2 is operating, will re-
move power fron1 both s of the trru, One side 
nrust he in the OFF state to t the othe:r to 
recel ve powe·r. 

10.9.·1 DTU OFF Command (Dmbilit:al) 

runction: This i.s a vehicle umbili(.:al conunand 
removes power both sides of t 

3.10-117 

T~ 
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(BlL 8005) 
DTlJ, 

which 

ttardlc via BY AN 
Col'ltrcl S1~tern Oniy 
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