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GRUMMAN AIRCRAFT ENGINEERING CORPORATION
! BETHPAGE, L.I., NEW YORK .

INTRODUCTION

1.0 Thic ICD deflnes the 800 cpe pover inteince that exists beiween PGNS and

. LfM (Rendezvous Radar resolver, Gimble Angle Sequence Transformation
Assermbly, Attitude error demodulators, hand controlleras and throttle
controllers).

1.1 'The 800 cpe power sigrai supplied by PGNS will have the following chracter-
1stics under the load conditions epecified in'(2) and (4) Lelow.

(1) Normal conditions (800 cps frequency synchronized by LGC clock).

(n) Voltage: 23 + 2% VItiS
(v) Prequency: 800 * 0.5% cps
(¢) Haimonic Content: 5% max
(2) Degraded conditicns (800 eps froquency not synchronized by the LGC

clock).

a) Yolteme: 28 + 5% VR
b) Frequency: TS50 + L0 cpo
¢) Namonic Contert: 59 pax

(3) Maximm load: 7 watts at 28 VIMS 500 cps
(4) Load conditione

(n; Maximun reactive lowd shall be 3.5 VAR
(b) ‘Mhe instantanevus value of load current shall not deviate by
uore then + 15% of the pcak velue of the fundeuentai, from
r the instantaneous value of the Mundamental ~urrentu, when the
. 1load is cxcited by the voltage defined in 1.L{1) under stecdy
state conditions. ’

<(5) The voltage at PGNS twrm-on shall not exceed 45 volts mma, aud shum‘ .
i tolerance in Jesu than § seconds.

{0) The load shall be DC ground isolated.
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REVISIONS

TELTETYS

NOTES: Unless Otherwise Specified

: @ 1. North American Aviation, Ine.
Space and Information Systems Division
Downey, California

2, Massachusetts Institute of Technelogy
Instrumentation Laboratory '
Cambridge, Massachusetts

and location.

@ 3. Refer to ICD MHOl-01306-116 for additional connector details
L. A)l reference documnta shall he of latest issue.
@ 5 Th'e_prescnt VIT design provides a power pround which is in

conflict with the CSM single point ground philosophy. NASA
will provide NAA a wajver pemtfting this deviation to the
standard CSM practice,
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REVISIONS

DC Powsr Characteristics:

Basic DC Steady State Voltags limits shall be.25.8 and 30.8 wyolts from

input to negative return at

/S&ID electrical power interface.

Variations to Basic-DC Ste State Vel :
: Mux, Min,
Inetantaneous Instantansous Dtilisation
Values Values
a., 31.8 VC 25.8 At all times (dus to bus rippls) with
. the exception of those listed in b,
c’ ’.L.':'-: d: .
b. 31.8 VDC 24.0 Starting gimbal motors {approximately
five minutes prior to Deita V's) shall
_return to normal limits in lese than
one second for each motor "gtart"
pulse.
c. 32.8 VDC 25.8 VDC Switching on of S/C battery prior to
» Delta V's or entry.
d. -2 YDC Valuss are open circuit voltages,

+80 VDC

These are random voltage pulses of 10
microseconds maximum duration.
Equipment shall be tested for
compatibility as specified in

Pigure #1. Source impedance of the
pulses shall not be less than that of
the test circuit specified in Figure 1.

1
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REVISIONS

~

| Pover Interruption: There shall be no interruption of DC power to locds, from prelaunch
l through earth landing flight phases for normal or emergency operations modes.

Power Loads:
_ Maxdimm Nominal Minimom

AGC rate . 130 10 90

gtp:rdby _ 12 10 8
Optics 150 130 90
IMU Operate 380 300 220

Standby 80 60 0
Displays and Controls n A 40 20

TOTAL | 730 580 420
Power Source: The Ouidance and Navigation System shall operate from the spacecraft
DC and AC supply or its simulated equivalent.

@ Negative Connection: Negative bus power return for the AGC will be connected
to the AGC chassis through a choke. Negative bus pover returns for other G&N
. subsyotems shall be DC isclated from MIT chassis and shall be grounded, by NAA,
at the negative bus only.

© Neutral Connection: Neutral bus paser return terminals shall be isolated from
MIT chassis and from negative DC terminals and shall be grounded, by NAA, at
the n-utral bus only.

Cirouit Breaker Ratings:

CB #73, 10 Amp COMPUTER (Operate and Standby)
CB #74, 10 Amp

CB #75, 10 Amp Optios

CB #76, 10 Amp

CB #69, 25 Amp IMU (Operate)

CB #70, 25 Amp

CB #71, 7.5 Amp IMU HTR

CB #72, 7.5 Amp -

CB #67, 2.0 Amp AC POWER

CB #68, 2.0 Amp

)

%sogtion: Isolation between the spacecraft 28 VDC bus "A" and 28 VDC bus "B" shall
e provided by diodes within the G&N System. These diocdes shall have a "peak" inverse
voltage capability of greater than 60 volts. : .

. C
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Peak Power: The peak rower drawn by the GXN System shall not excéed 700
watts DC and 57 watts AC (excluaivo of short durations transients of
5 se2., maximum),

AC Power Characteristics:

" Power Phases: Single. phase

Power Frequency* LOOIcps

&

Tolerance:

Norma) crerating tnlerance is negligible (sychrvnized to master
tlming syatem’.

Emergency: 400 = 7 cps (loss ‘of master timing signal)

Basic AC Steady State Voltage limits shall be 111.0 and 119.0 volts rms.

Variations to Basic AC Steady State Voltage:

1., Yormal oparaticnal instantaneocus voltage limits greater than basic
steady state voltage, may be 50 and 15C volts rms returing to 105 =

125 volts rms within 15 ms and to basic steady state limits within
5C ms,

2, Abnormal instantauneous high 1limit voltage for greater duration
. than normal orerational high limit wvnitage, may be 150 volts
rms for 100 ms,

3. Modulation: 0.5 percent
L. Inverter Failure: There ‘s a maximum of 1 minute switchover time

fer AC power in the event the primary 1nvwrter fails and switchover
Lo secondary jinverter is required. :

Wave_Shape:

Sinusoidal !
Total Distertior: &7 Maximum of Fundamental

Highest Harmonic: A% Maximum of Fundamental
Crest Factors: 1.414 + 10%

INTERFACE CONTROL DOCUMENT
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TRANSIENT SUSCEPTIBILITY TEST

——e D

——0

SCOPE .

o

‘ AL -

+ o——JIVITY — —~
28 VDC

P o ' ~—

EQUIP.-

g8
=

4+ &
Ve

R 1

Trigger Specifications:

Durationt less than 20 uses,
Rate: 10 pps

Ampl. : 50 to 85 milliamps into sero resistance load
Rise Tims: 0.5 usec. or less

= SCR min rating 10 a, 200 v
= 250 AL ,
Ve = DC Source 100 to 150 V g'/

R = § ohws nominal, ecarben, 1/2 watt Q
C = Nom'nal 1 ufd, paper, 400 wvdc L

‘ Re = Nom‘nal 10K, carbon, 1 watt
_ " CB = 10 ufd. paper, 200 wvdc

' /’

No changs in indication beyond system tolerance, or temporary or permansnt

shall result in any equipmsnt when a 50 volt pulse of 10 microsscond duration and
a 10 pps repstition is irduced above and below the 28 volt (nominal) DC supply
voltage level for a period of 5 minutes minimum on either Bus A or Bus B lines.

The test circuit, as shown in the accompanying figure, shall be used. The existence (
of the 50 volt spiks shall be measured with the test circuit in an open circuited
configuration. The équirmsnt to be tested is then commected to the test set-wp, o

the repetitive pulses applied io the equipment imput, and resultant effeot on
equipment measured.

"Equipment Under Test" shall be murputod to mean the subsystem or subsysteas which
make up the equipment of one circuit breaker as shown on sheet 9. Thise test shall
not be psrformed at any lowsr equipment lswvel.

FIGURE 1
INTERFACE CONTROL DOCUMENT
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IMU/CDU ON-OFF "A" ~ 9
IMU/GROUND v :K | 35
TMU/CDU ON-OFF "A" {
IMU/GROUND :2:
. IMU HEATER ON-OFF "A" _ .
TMU HEATER GROUND

10
16
8
e 3
~,' - OPTICS ON-OFF "A" ' i
OPTICS GROUND :X: p7A

_ ' " COMPUTER ON-CFF "A" . 2
; B} COMPUTER GROUND - __ 2,—'_ 1
: ’ CDU GROUND —) &

AC POWER Ea7

AC POWER j: 18

)

VACANT STRUCTURE GROUND

A . % 6P30 *IT
CO3W1J3L5 -——-/" | (5137'-]1181(’30 )(NAA)

INTERFACE
CONNECTOR
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S STy,
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TMU/CDU ON-OFF "R"

" 10

IMU/GROUND
TMU/CDU ON-OFF "B
IMU/GROUND

T¥U HEATER ON-OFF
TMU/HEATER GROUND
OPTICS ON-OFF "BM
OPTICS GROUND

CCMPUTER CN-OFF "B"

COMPUTER GECUND
CDU GROUND

_VACANT .~

—X1

— ]

OPHNF\’\B’J)
g

STRUCTURE GROUND

com1as Y | \ 56P31 - (MIT)

C27-1W8P31 - (NAA)
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CONNECTOR
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(:) Grumman Aircraft Engineering Corporation
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE, L. 1., NEW YORK

. 1.0 . D.C,Srstem Characteristics

Gl D.C. Pcwer Characteristics
|

1.1.1 D.C. Steady-State Voltage

The following d-c steady-state voltaes, incluadin;s rinple veltages,
between 20 cycles and 19 Keos, chall be provided by GAEC at the
GAEC-MIT J/P 22 and J/P <31 electrical vower iutertace conncctors:

1]
o~ o < + - a > 1r - 87 ;
Instantancous Steady-State Voltaye Missicn Phases
Max Min
32.5v e2.0v All mission phases in which
L only IMU/Standby Mode exists .
o — e
g Wu X )

- o o 32,5V £3.5v N All wmission ohases in which

) o '&\\\____“ 4 (PGNS is in operating modes.
l.1.2 Power Interrupt'cn

During those mission phases in which only the IMU/Standby Mode exists
nossible nower interruntions (zcro voltage) may occur for oeriods up
to three minutes.

1,453 Transient Voltages
’ No chaizyge in equinment coperation téyond system tolerances, or temn-
orary cr nermanent damage shall result In any equipmeni when tran-
. , sient voltapes, us gsnecilied in Fig're 1 are injected into the d-c

voltage supply leads.

l.2 - D.Cs Nerative Puwer Returns

The LGC D.C. regntive vower return will be connected  internally to

the IGC cnassis; all other d-c¢ ncgative vower returns shall he d-c
isolatcd :rom PGNS chassis and n-c power return, wnd will be grounded
at one point only, i.e., the LEM D.C, Negative Bus,

D. s nr;ﬁtxvo DOWEY ‘returns ohall be nrovided for PGNS as shown in
F1;1r~ 2.

i.} Iuflicnce on D-C Electrical System

el Peflccted Ripp]€?

The ntilization equipment shall mot caise current modulation of the
steady-state d-¢ current in excess of 2 samos neak to neak from 20 cps to
L Kens and decreasing at <Odb. per decade ghove LKeps when meagured

with a 0.9 ohm resistor in the power distribution line.
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE, L. 1., NEW YORK

a3t Iurash Curont
Inrush corren’ shall oo lecs than 60 amoercs after &) microse~onds,
with 2 0,1 wies ¥ine fascdanes i

2.0 A=C YOTIZ CHARACDPIERIOSTIOS

Rl A=C . POWVIR CUARACTTRICSPICS

Zedod . A-C OTCADY-STATE VOLTNGE

The -teady-state Input voltage provided by GAFC at the GAEOQ-MIT
electrical powver interface connector shall be 115 + 2.5 volts, rms.

Dol TRANSTENT VOLTAGES

Transient voltames shall not exceed 225 volts, peak, from transient
gcart to 2.5 millisecond, After 2.5 millisecends the voltage shall
be within the limits of 1L volte, pesk, to 180 volts, peak with
recovery to steady-state conditions within 50 milliseconds.

e

2.1.3 VOLUAGE SPIKES

Voltage épikes, superimnosed on the sinusoidal wave shape, shall
not exceed 10 volts, peak, with 90% recovery within 0,05 milii-
seconds, ’

2,14 FHACES - Single phacae.

2.1.5 FRIQUIENCY - U400 £ 17 eps
2.1.6 VAVE SHAPE -

Sinusoidal -

Crest Factor - 1.41 % 0.1

Total Distortlon - 5% max.

Individual Harmonic Distortion - 4% max.

2.2 ' A~C POWER RETURN

The a-c power return shiall be icolated from MIT chassis ond d=c
. v
return.

t




GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE, L.l., NEW YORK

)
3.0 POWER DISTRIPUTION SYSTEM
Figure 2 depqcts the power distritution system.
' e
3.1 CILCUIT THREAKER RATINGS (\F{r reforence only)
CE : herioh lS'Jmp 1w over/CIV's
C1 Lepioy 3 amp IMU Stundby
CF Lcplroz 5 aunp LeC
CE NCEs12 3 amp a=-c AOT
CE hCRP12 3 amp - AOT Heater
b0 POWER_REQUIREMENTS
The power required shall not exceed (at 7_—JV.D.C.) the following:
[Equipment,Mode l Max Power Av. Powcr Min Power
1:U/Standby 80 i Lo
IMU/Operate 380 2W0 220
IoC /Standby 10 10 8
IGC /Operste 130 11e 90
/"OT | ) 3 ‘)
POT 1555 By ), & Ner:- N
//7
. s
,,/
{ .
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PTICILITY TLST

TRANSIENT SUSH

SCCPE

T e I W WPt

ba
e NN
+
TR ST INpirT
-
i
.
\14
< v -
Tr R i bions
[t i Lews an «J pisec
IS 'A./i,;"
Ay S0 4 illiamps into zcro resisinnce lond
Risas T Yo s JUER ey less

= S chme nominel.oearven. 5 owatt . = SCR min, rating 10 a. 200 v
B = Nowiinal 1 pta, peper 000 wvde L = ¢%) mi- rohenries
R = N minn K, -arbon. watt . Ve = DC Sciurze 100 to 15OV
ol i P 0D w
.
chonse indigeticn teyor svetenm toleranzc, or fLemvorary or c.ermopent
amese shall e Loin 8 inment when 2 50 velt polse i 19 microse sons
daaticn ant 6 ) recctition ig lva ced ateve and below the =0 volt
(nominnld DC o v ~Lita el cr a ~ericd-of 5 minutes mininum.
The tes® it . as ghown in the nccompanviane i ore, shal'.be 1#ed. The
rsieten 14T i s |t ke choall measured with the test oirs it in
2 (IS 1 ) retlen ™ iU ut he testedq is then con=-
et ed b Ll t ' - v Liti ! ces noplied to Lhe egiirrent
! and rosslbhant. of Lo viipeaent wengared. "Ryoioment wAer tost”
11 te tnternpeted an the ibavaten or ¢ hsystems which nske the
cYaivnern? 1 i it brenker ns shown on shect 8. Tnis test shall not
clormed at oo cr sqiirment ievel
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION
-BETHPAGE, L.I., NEW YORK

Jo2 | “oPB(MIT)
N |
IMU Scundby < &
bCBLOL I e
IMU Operate/CIU / v
{C;/}Jh ~ ’ 1€&—y ] to
C
e | -
IMU Return - > 6 IMU
B ! < | <__._____..._._
U .
S F I
] cw [
4 CiU Return L I 5§ |
LN
LG < hie
N N
o | 16c
LEC Returu P
S K _—l
J231 P231
. " i i et
A AO’T H(_‘Bt o1 - | . 50 P-L (M \Td
| LCE S <
AOT Heater Return P> |;.,‘ - AOT
NS TN
I
AOT! 7 l]“/
N N
AOT Returrn s
S K
h = A=C Ground Bus . |
1. = D-C Cround Bus |
i
NOTE: Connector typee are defined in LIS-390-10001. '
FICURE 2 - POWER LICTRIFVPION SYSTEM
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L INSTRUMENTATION LApénamav e sl e i i
MAss.M:wsarTs INBTITUTE OF TECHNOLOGY 5 : 1 ‘
: wen T 8 AU WA MC 25-868

. | pnesanes v Manuel Kramer = IRIG PREAMPLIFIER SPECIFICATIONS Graert
) J X r . v vy P f ‘:L, A

L ELECTRICAL :-SPE(.‘H«'"I'CATI(’)N

L1 PI’IMARY The asgembly ahall perform as specified in this section (1. 1)
: -withm the lmuts of the fallm\ ing canstraints: ;

& S’upply Vultage} : a5 to,;%ﬂ vde
b Assembly Temperature; 80° Fto, 1408 |
.o Lioad Rééistqnce: : 0K
b L+ 20 Signal ground connected to D vde
e Voltage Gain Range. With'a 3200 cps sine wave input of 10 mv. rms, the
* s voltage gain shall be . .ulw%ahlc frony 88 ta 165> This adjustment shall be made by

| ‘Selecting the appropriate value of RI2 w}.u howill be connected to P10 and Pli
: dumng IRIb ¢ ﬂhkn\(ﬂmn : -

Falad 2 Volfag(‘ Gain Smhiht\f Afterithe voltage gain has been.adjusted as described
212 1 in 1.1, } it Shall not wary more than 4 percent for the constraint variations within
7} the ‘J:ﬁaita.spe(‘lﬁ_ed i L

. AN 1 3. Phase ghlft With a 5200 cps sine wave input n( {0 mv, rms, the phase
o | “shift of .Ee output with respect to.the input shall be 180° ¢ 10* for all veltage gains
R AORE T wnhm theirange spec,xtwd n 2oL

0 -1 1 4 @namlc Rango For all vo)tdge gains within the-range gpecified in 1, 1.1

- the voltage gain for an output of 10 V rms shall be within 5% of the voltage gain
determmed by the umcmmns oF 1T .1 )

e : | _

vl 1o & Harmonn Di.stortion The harmonic distortion of the output voltage shall
be less than 1 percent \t nder the conditions specified in I. L. 1 and léss than 5 percent

- under the eonditmns speoxtwd in'l 1.3

’

1 l b Z.ero ‘ngnal ‘\Ioise W ith the mput termumlb shorted to 0 vde the nmput
volt.gge 4hall be lt‘ss thzm 20 ‘mv, rms, :

;-. “

Rev A 5/11/65

; 1 1‘. ,_-7 Demeddlétﬁr f.oad ,Correc_»tion.}?esiqtaxn"e Rll, The registance measured
2 & ’iie.t“'ees‘ni‘.‘pin' 5 and pin 1 s-h'all b.e 10K + 5% ohms: Rl

1.1 8 Resower Power Factor Correction Capamtam Cq - The capacitance
Rt it measuraﬂd be‘tween pin-9 and pin 1 shall be 0.0} + 10% ,q Fo 6
- "1 2 DFS’IGN MARC:IN (,omphan(c of thig aSsemblv with design margin
‘ sk hpec ifications is required pirior to. cceptance only. The assembly shall perform
as spe¢ilied in this sectmn {1..2) th n the limits of the following constraints:
"a'. Suppl‘, Voltage ; 2275 vde
b, ‘Assembly Temperature: 80%F

2t




g R S G UMENTADION L AORATORY T ey T : s
} ¥ i ‘ugssgcﬂusETTStNSTWUTE OF TECHNOLOGY g
g L8 ) - CAMBRIDGE: - MASS S
GE el s ; 5 - MC. 25-868
@ | Presarec By - Mamuel Kramer - IRIG PREAMPLIFIER SPECIFICATIONS - W&
: P AND TEST PROCEDURES
pATE: 5 Mareh 1063 AND TEST PROCEDUR oF
i\.u ; :
3 TRAGR" 1 b e 150K ohmis
d. -« Load Resistance; 10 K .ohms
‘e; Signal ground connected to 0 vdce
: ks 201 L-()_Op (}{ii.n. With a 3200.¢ps gine wave input and the output voltage fixed
T 1 at'l 0 Vorms, the loop gain shall Be 20 + 1 db, 2
L% Phase \/1argm The phase marginh shall be greater than 45° under the

ifoilowinrr conditions:

a, Eoop gain shall De as specified in 1. 2, 1,

b, The input voltage shall be maintained at a level equal to that which is
reguired to.produce a voltage at the output terminals of 1. 0 V rms at

3200 Cps.

12,3 (mn Margim: The gain margin shall be greater than 6 db under the
followmg conditxom

a. A:Loo‘p gain shall be as §pecified in 1. 2,1
b.. The input voltage shall be maintained at a level equal to that which
15 required to produce a voltage at the guipat terminals of 1.0 V rins
at 3200 cps,
1 2, "ELECTRICAL TEST AND NOMINAL SELECTION PROCEDURES

Y PR.IMARY.’ : The 'tests in this gection (2, 1) shall be {)G’FfOt‘l"‘)(.’(E within the
limits of the following constraints:

L SN Siﬂiph- Voltage: : 25 £ 0. 3 vde and 30 ¢ 0. 3 vdc
~ . i boiAssembly Temperatire: - 80° 4 10°F

i wie. Eoad Resistér: 10 K olans + 5%

jas] o : d

< -9ignal ground connected to 0 vde

2} L'l Voltage Gain Range. With a 3200 & 32 cps sine wave of 10 + 8. 1 mv. rins
egonnected to the input terminals, measure the voltage gain.with

A/ R12 ‘equal to 150 K ohms + 27 /
.| RI2 equat'to 17 K ohund + 2%

2'_.?:1. ;Z Volta&g Gain btahzixty Using Adata aequired in 2. 1, 1 caleulate voltage
; ~gain stablhtv fur : ‘ ’

e B ‘R12 equal to loﬂ K/eohms : 2%

0 RIQ equ‘d to 17 K ohms + 2%

%

L 27
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T e Y, MG Ak '\\1) TEST PROCEDURES : W 3
ok M rcH 1605 : ey IS o g o
% ¥ O i K vl g s ¥

i i et = o
> 1% Phiad \m!h FApely a 3200 % 32 eps sine wave Ot 10.F 004 mv rms f() the
pripyut te_:"rminu g, Mdagure the we shift of the output with res:pe(,t to the input:
aRnaW ith Ri2 ecual to 0 K (‘vix‘m:\‘ £+ 2%
et Witk Ri2-equalate: IV K aohms 123% ;
F 2.0, 4 Dynamic Range. . Apply a 3300032 epE £ine wave to the input teeminals,
Adjust its amp! )tm!( m produce 1 0.4V v¥iis at the outpuf terminals:
G0 With IH‘Z" equal-t \ Lo K 2%,
, o \ R
“he With RIZ2 equal todd? W2 29
: Y ~

p- o .
g :..Z).u;:_

3‘31.}.) }Id})"
N

A('!

i A

N

output volia

/,u(-

v

Botween pin

3.1 G

=0
hetwee n nm

9 9

e Ha

{2.2) =

2.0 alpplv

i Ae s

10 1!1. !!) *:\)I
the ?nxu”‘ftﬂn
Siy Inh No1

C.

Dvmmlul.ltm f.oad Correction Resi

5 and Mn i

;\,(1 PO“ er f

Gland ym by

f)l-'*‘.l(?'\' MARGIN.
a1t be performod within the

ton '\hw:tan*u the harmonic

distortion of ‘the output
s land At ;

-(|

Short-the input terminals to U vde andaneasure the

istance, Rll.Meastre the resistance

~Measupe.the vapacitance

€30

= B et

actor (’r)z‘;'m'ti(u C ,mac itance,;

The tests and nominal selection prou’duro‘« i this section

Hmils of the m}iowmg constramta

Voltage 265 1058 vd o 5 Ve Bt e L w
embly Temperature: e £ M'F :
¢ cLoad Resistance: R ahms 2 5% £

.

: ‘«wn al ground conrnec ru'l to U V(k

R |

PRI

2.4 1 Loop (m;n ‘\(H‘IH' the l(’)(»p ain m
value of umlu the following cnndxuons

34,

O +5 i db by selevtmg the, appropm,ato

a. i mput Vo*ltago Freguency:

<b.7 Voliage ai the mnt*m terminals tuaintained at s () '35 V rmh,

P!_}'\scf \l.u gin. Mc:xsu!‘-c the phase margin undo the fo’ﬂm' 1ng~cond1;'ons

5 % [(mp rain. cnall be as specified in i 2 ¥

\

be. The app ]wd voltage shall'be maintained at a level equa} to that whwh
i8 required to produce a voltage at the ogxtput termma}s ofvl. g4 0_. 5 V. rms.
at 3200 % S)fn\ 4 WS A T A 8 ERRe e e
2.2.3, GainT “\hn'ym Measuré the gain margin ander the followmg mmdxtlonb
. Loop gain ahill bean qpem"led ind. 2.1, & e PN S R 5N TS
b, “The applied voltage shall be maintained th a tevel cqual to that which

is reauired to produce
at 3200 & 32 tps.

[

voltage a

atthe o

output ternzinals ofI O S 0 05 Vv rmq

3200 & &z c’pn - S i Y g T

£a
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Apelio m Bpociﬂ.«ti.un

P8 2007019

Rev ~ - ;
1. SCOPE 2

%1 This cpee:lﬁeatia: establishes the detail NMM- for mlﬁt M-r ¢
' fication and acceptance of the Ducogyn Transformer Assepbly PART W.. 200'{019 ‘

1.2 mmmnmmmmcz

1.2.1 The product configuration bageline shall be established by F.A.C.I. of the
end item Serial No. « This unit and all subseguent units regardless of

intended use shall be accepted to the configurstion defined by Serial Wo. - |
. wnless formally approved othervise as required by ANA Bulletin No. 4hS. e £

2. APPLICABLE DOCEUMENTS

2.1 The following documents tor- 2 part of this specification to the extent spooiﬁed
herein. :

2.1.2 Effective issue. Unless othervise specified herein, Military uag Mnﬂmt ,
Standards and specifications shall be the issue in effect on the date of reguest 5
for proposal or imvitation to bid. _ e

SPECTFICATION
1 tooeatl
STANDARDS
;- MIL-97D 202
DRAVINGS £
APOLLO G&N 2007019 gt ol

" Copies of Specifications; Standards, Drawings, Bulleting and anﬁtiﬂt
required by suppliers in connection vith specific procurement funetions should
be obtained from the Procuring Activity or as directed by the cmtrmng -
office.

2.2 CONFIICTING REQUIREMENTS. In the event of conflict between the mqnirumt‘
of the contract, this document and the documents listed in dRids pecticn, the :
following order of precedence shall spply and the comtractor shall m MIT
Apollo Management of the conflict as soon as it is deteniud : ‘ o

& £ e
e Ay
S R e

b. This specification : : : F i
¢, Documents listed in this section | b Wy e

&
— ¥
» -2



Apollo G&N Specification
“PS 2007019
Rev B

3. ELECTRICAL SPECIFICATION.

3.1 PRIMARY. The assembly shall perform as specified in this section (3.1)
within the limits of the following constraints unless otherwise noted:

a. Assembly temperature: 15* to 65°C

b. Input voltage: 28.0 ¥ 0.2 V rms

c¢. Frequency: 3200 ¥ 32 cps

d. Loads:
I.  IRTG 6.6n, 5% PIP 57F
II. PIP 3.80, 5% 1 3-4

3.1.1 Driving Point Impedance. The impedance from pin 1 to pin 2 shall have a magnitude of
3704550 at a phase angle of -79° £7°, with the loads removed.

3.1.2 Output Voltage. The voltage between pins 5 and 6 shall be 4.00 ¥ 0.12 V rms.
The voltage between pins 3 and 4 shall be 2.00 ¥ 0.06.

3.1.3 Phase. The voltage between pins 3 and 4 and between pins 5 and 6 shall

~

be in phase with respect to the voltage between pins 1 and 2.

3.1.4 Continuity. The resistance between pin 4 and pin 7 shall be 0.5a max.
with input voltage and loads removed.

3.3 PRODUCT CONFIGURATION.

3.3.1 Drawings. The configuration of the assembly shall he in accordance with
APOLIO G&N Drawing 2007019 and all drawings and engineering data referenced thereon.

3.3.2 Maximum Weight. 68 grams

3.3.3 Insulation Resistance. The resistance hetween the electrical interconnection

of all assembly pins and the assembly mounting screws shall be at least 100 megohms,
The insulation resistance between pins 1 and 3, between pins 1 and 5, and between
pins 3 and 5 shall be at least 100 megohms. :
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' k. QUALITY ASSURANCE. PROVISIONS.

Y am:. The coptractor respomsible fer the manufutm of the munhly g
Bhall be rupamible for the accomplishment of each test raqtdm hmj.n. A e

e 4.,1.1 The failure of the end product to pass any examination or test af this SR

' seetion will automatically classify the unit as noneonforming. When nom- TR

e : conforming units are corrected by the comtractor, the unit shall be muyem&

L When corrective actien has been taken, the reinspection of & nomconforming wndt  ~

R may be limited to the test or examination vhech defimed the nonconformemce, ox = .

e

vhen so directed by the cognizant inspecter, a complete re-exsaminetion mnd retest

_ of the unlt may be required. Noneonforming wnits vhich have not beem corvected |
711l be considered fer as¢eptance only upen ro:ma.l applieation by tbe emmr oy
to the cognizant NASA representative.

L,1.2 Enviremmenteal. Unless otherwise specified, the nmncp lh!-ll N terced
under the Tollowing smbienmt conditions:

a. Temperature: 25 1 10°C
b. Relative Husidity: - 90% max.
¢. Barometric Pressure: 23 to 32 inohu of !a

k.3 'TEST PROCEDURES.

£
o |

5.3.1 . The tests required by this partiin (h:3.1) ahail by pertomed :
‘ within the ts of the fellowing eonstralnts unless efthonr.lse nated: 2
a. Assembly tempersture: | 15* to ho'c SO v
b, Input veltage: ) , 28,0 ¥ Q.2 V mms A -
¢. Preguency: ! 3200 ¥32 ops SRR

d. Test setup as indicsted in Figtn-o ;5

k.3.1.1 Eleetrical Performance Tests. Measure the following: iy

a.  DPriving point impedance (Ref, para. 3.1. 1;

B b. Output voltages Ref'. para. 3.1.2 e :

Sy ' ¢.. Phase Ref. para. 3.1.3) i
4. Continuity (with input voltage and loads removed) (m pexa. 3.1, h)

L.k DRAVING COMPLIANCE. The assembly shall be visually examined for empliame

to the reguirements of APOLIO G&N Drawing 2007019. Particular atteniion shall

be given to inspection for micks, seratehes, burrs, dents, encapsulation defegt-, :

contaminants, pin misallgmment, and legivility and appearance of markings.

k.5 INSULATION RESISTANCE. With the assembly mounted by its nom_:tinﬂ serews to

& metal plate and with all pins comnected together, the resistance from the
electrical intercomnection to the metal plate shall be measured using Hvthod 302

of Standard MIL-STD-202. The megbhmeter used shall have an output of 225 - 75 ¥V de,
Iimited to a short circuit of 6.0 ua. The resistance indicated shall be at um
100 megohms. The resistance between the pins 1 and 3, between pins ) and 5, =nd
between pins 3 and 5 shall also be at 1ea.st 100 megohms.
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k.6 VORKMANSHIP VIBRATION TEITS. The worlmenship vibration test ehan be perromd
wvithin the limits of the foliow‘mr censtraints:

a. Assembly temperature; 15° te b0°C
b. Inpuf voltage: 28.0 ¥ 0.2 V s
e. Freguency: 3200 1 32 eps
d. Ioads:
I, IRIG 6.60y 5%
11..  Fre 3.8a, 5%

4.6,1 Subjeet the module to vibration along an axle perpendicalsr to the plane
of the base. The vibration shell ve simple harmonic motion svept frem 10 to 2000
et & rate of one (1} octave per 15 soconds. 'The mmgnitude of the vibretion shall
be 6.0 grma, limited to 0.4 inch PP constant displacement fyam 10 cps 6 ‘the
crossover freguency.

.6,2 During vibration the IRIC exictation voltage shall not lie outside the range =
5,00 ¥ 0.3 V ™ma for a peried greater than 1 m. sec. The FIP excifation voltage
shall neot lie outside the renge 2.00 % 0.2 V yms for a peried grester than 1 n. seéc,
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‘I" 5. PREPARATION FOR DELIVERY.

5.1 GERERAL. Preparatisn for delivery shell be in accordance with Specification
WD 1008815,
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1. SCOPE

1.1 PURPOSE. This specification establishes the detail requirements for complete
identification and acceptance of +the PIP Preamp Assembly, Part Number
2007060-011.

2. APPLICABLE DOCUMENTS
2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the

extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS
APOLLO G&N

ND1002214 General Specification for Preservation, Packaging, Packing
and Container Marking of APOLLO Guidance and Navigation
Major Assemblies, Assemblies, Subassemblies, Parts and
Associated Ground Support Equipment

STANDARDS
Military
MIL-STD-202C Test Methods for Electronic and Electrical Component Parts
DRAWINGS :
APOLLO G&N
2007060 PIP Preamp Assembly

(Copies of specifications, standards, drawings, bulletins, and publications required by
suppliers in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer).

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the
following order of precedence shall apply. The contractor shall also notify MIT/1L. APOLLO
Management of the conflict.

a. The contract
b. This specification
c¢. Documents listed in this section.



3. REQUIRFMENTS, DESCRIPTION.

The assembly contains the differential preamplifier circultry to amplify the
accelerometer signal generator output signal.

3«1 PERFORMANCE

3elel Inputs. The assembly shall perform as specified herein with the following electric
inputs, 7

ae DC Supply Voltages. The DC supply voltage shall be as follows:
1. *27.5 Vde nominal
e Ze  *31l.6 Vdc enhanced
. 3. 12344 Vde degraded
b. Input Signals. Input signals shall be as specified in Table T.
TABLE T

INPUT SIGHALS

SIGNAT AMFLITUDE FREQUENCY DISTORTION

Balanced Variable O to 1V | Variable 100 cps K 5%

Input ¢ to 100 kc

Oingle-ended ZVpp +29 lkc, 3.cke, and < 5%
Tnput 10ke £2%

Jel+2 "Characteristics

3ele2.1 Supply Current Prain. The dc current drain from the +28 vde supply shall be
follows: ‘ §

ae 0.5¢ ma minimum
3 b. 0.57 ma nominal
7 ce 0.0L ma maxdmum

3.1.2.2 Frequency Response. The preamplifier frequency response, prior to electrical
connection of Cu shall be as specified in Table II. This test shall be run prior to encaps:

only.

M-, e T R T (R TV IS = TP | O ool T g TN ong D VP OLY - L Y
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TABLE O
FREQUENCY RESPONSE

INPUT CONDITIONS 3 OUTPUT REQUIREMENTS

BALANCED INPUT DIFFERENTIAL OUTPUT
Frequency 1{ Amplitud? GAIN V/V
cps 2% myv pp 2%
100 i 100 19.5 + 5%, -40%
320 | : 19.5 +59%
1ke |
3.2ke |
10ke | 19.5 £5%
32kc | - 19.5 +5%,-10% j
100ke 100 19.5 +5%, -40% 1
| * 3

3.1.2.3 Gain and Phase. The transfer characteristics shall be as specified in
Table III.

TABLE I
GAIN AND PHASE

INPUT SIGNAL | DC SUPPLY OUTPUT R
Frequency Amplitude | (Vde) Gain (5% r Phase (i3°)‘1§
(8 cps) (mv pp) : §
3.2 ke 100 +23. 4 14 | -46°
3.2 ke 100 +27.5 14 -46° i
SRdes - ) 100 +31.6 e’ -46° |

! ey i

3.1.2.4 Noise. Preamplifier output noise shall be 2 mv pp maximum for a bandwidth
of 0.06 cps to 10 KC.

3.1.2.5 Overload-Distortion. The preamplifier distortion shall be 5 percent maximum
for an output level of 5 Vpp.

3.1.2.6 Common-Mode Rejection Ratio. The common-mode rejection ratio for the
preamplifier shall be as specified in Table IV.
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o TABLE IV

COMMON MODE REJECTION RATIO

SINGLE ENDED INPUT COMMON MODE REJECTION |
Frequency(kc)}:zﬁmplitudei\/pp)ﬂ}] RATIO (CMRR) l
1 2 >3300 i

3.2 2 >5000 |

10 2 >3300 f

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&N Drawing 2007060 and all drawings and engineering data referenced thereon.

3.2.2 Standards of Manufacturing, Manufacturing Process and Production

3.2.2.1 Insulation Resistance. The resistance between the electrical interconnection of
all assembly pins and the assembly mounting screws shall be at least 100 megohms.
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' . 4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall
be responsible for the accomplishment of each test required herein.

4.1.1 Test Conditions

4,1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions:

a. Temperature: 25° £10°C
b. Relative Humidity: 907 max
c. Barometric Pressure: 28 to 32 inches of Hg |

4.1.1.2 Supply Voltages. The assembly shall be tested with the dec supply voltage specified
Mg ioloas

4.1.1.3 Test Signals. The required input signals are specified in Table I.
4.1.1.4 Test Setup. The required test setup is shown in Figure 1.

4.1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. Each nonconforming
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units
which have not been corrected will be considered for acceptance only upon formal applica-
tion by the contractor to the cognizant NASA representative.

4.2 TESTS

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to the
requirements of APOLLO G&N Drawing 2007060. Particular attention shall be given to inspec-
tion for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment,
and legibility and appearance of marking.

4.2.2 Workmanship-Vibration. The assembly shall be vibrated along the axis shown in Figure 2.
The vibration shall be simple harmonic motion swept from 10 to 2000 eps at a rate of 1 octave/
15 see. The magnitude of vibration shall be 6.0g rms limited to a 0.4 inch pp constant displace-
ment from 10 cps to the crossover frequency. The assembly shall be energized in accordance

with Figure 1. The balanced input signal shall be 100 mv pp. The preamplifier output shall
be monitored (see Figure 3) such that significant changes in the amplitude and phase
relationship of the output will be detected. The relationship of the output shall remain
unchanged before, during and after vibration. A change in relationship shall constitute
a fallure. After vibration, the assembly shall be visually examined as specified
in )4-.. olo
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4.2.3 Insulation Resistance. With the assembly mounted by its mounting screws to a

metal plate and all pins electrically connected together, the resistance shall be measured
from the electrical interconnection to the metal plate in accordance with method 302 of
Standard MIL-STD-202. The megohmmeter used shall have an output of 225475 vdec,

limited to a short circuit of 6.0 ua. The resistance indicated shall be at least 100 megohms.

4.2.4 Supply Current Drain. With the test setup shown in Figure 1 and the following
conditions established, the current at pin 1 shall be 0.52 ma minimum to 0. 62 ma maximum.

a. Nominal dc supply voltage applied to pin 1 (+) and pin 4 (-).

b. The amplitude of the balanced input signal applied to pin 6 (Input 1), pin 8 (Input 2)
and pin 3 (center tap ground) reduced to zero.

4.2.5 Frequency Response. With the following conditions established, the differential
amplifier frequency response shall be as specified in Table II.

a. Capacitor C2 electrically disconnected.
b. Nominal de supply voltage applied to pin 1 (+) and pin 4 (-).

c. Balanced input signal of 100 mv pp applied to pin 7 (Input 1), pin 7 (Input 2)
and pin 3 (center tap ground).

d. The output signal measured differentially from pin 2 (output 1) to pin 5 (output 2)

with pin 4 common. :
e. This test shall be run prior to encapsulation only.

4.2.6 Gain and Phase. With the following conditions established, the preamplifier gain
and phase at pin 2 (output 1), pin 5 (output 2) and pin 4 (common) shall be as specified in Table
I11.

a. A 100 mv balanced input signal applied to pin 7 (Input 1), pin 9 (Input 2) and pin 3
(center tap ground).

b. The de supply voltage adjusted in accordance with Table III.

c. Phase measurements made with respect to the signal applied differentially in
accordance with a.

4,2.7 Noise. With the following conditions established, the preamplifier output noise shall
be 2 mv pp maximum for a bandwidth of 0.06 cps to 10Ke.

a. Nominal de supply voltage applied to pin 1 (+) and pin 4 (-).

b. Pins 7 and 9disconnected from the balanced input and connected to pin 3.

10
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4.2.8 Overload-Distortion. With the following conditions established, the preamplifier
distortion shall be 5 percent maximum from pin 2 to pin 5 with pin 4 common.

a. Nominal dec supply voltage applied to pin 1 (+) and pin 4 (-).

b.. The balanced input signal adjusted to produce a 5 Vpp output at pin 2 to pin 5
with pin 4 common.

4.2.9 Common-Mode Rejection Ratio. With the following conditions established the common~
mode rejection ratio (CMRR) shall be as specified in Table IV.

a. Nominal dec supply voltage applied to pin 1 (+) and pin 4 (-).

b. The balanced input signal disconnected and a single ended signal of 2Vpp varied
in frequency in accordance with Table IV applied to pins 7 and 9(Hi) and pin 3 (Lo).

c. The output signal measured differentially from pin 2 (Output 1) to pin 5 (Output 2)
with pin 4 common.

d. The common mode gain (ACM) calculated at each frequency by dividing the output
signal amplitude (e) by the input signal amplitude (b).

e. The CMRR obtained by dividing the nominal amplifier gain (Ap) which equals 14,2
by the common mode gain (A ).

CMRR = Ap
Acm

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification
ND1002214.

6. NOTES. None.

ETP:efo
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l. - SCOPE
1.1 PURPCSE. This specification establishes the Jdetail requirements for comp]efe'
identification and acceptance of the Temperature Control Module, Part No.: a_ul .
2007064011,

l.2 PRODUCT CONFIGURATION BASELINE ACCEPTANCES. The product confisuration base=

line shall be establiched by the FACI of CEI Serial No. o This unit and
all subsequent units, regardlese of intended use, shall be accepted to the econ-
firuration defined by Serial No. unless formally approved otherwise as re-

quired by ANA Bulletin No. LUS,
2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE 1SSUES. The following documents form a pari of this specification
to the extent specified herein. Unless otherwise specified, Military Standaris

ani Specifications shall be the iscue in effect on the date of request for propcsal
cr invitation to bid.

, SPECIFICATIONS

. APOLLO G%N

ND 1002214 General Specification for Preservation, Packaging,
Packing and Container Marking of APCLIY) Guidance
and Navigation Major Assemblies, Assemblics, Sub-
assemolies, Parts and Associated Ground Support

Equipment
STANDARDS
j~“ Military
MI L-S'ID-202 . Test Methods for Electronic and Electrical Component
Parts
DRAWINGS
APOLIO Gé&N
2007064 Teﬂ%erature Control Module Assy

(Copies of specifications, standards, drawings, bulletins, and publications required
by suppliers in connection with specific: procurement functions should be obtained
from the procuring activity or as directed by the contracting officer. )
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2.2 CONFLICTING REQUIREMENTS. 1In the event of a conflict between require-
ments of the contract, this specification and the documents listed in Lhis
section, the following order of precedence shall apply. The contractor shall
also notify MIT/IL APOLLO Management of the conflict.

a. The contract
b. This specification
¢« Documents listed in this section
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and the module mounting screws shall be equal to or greater than 100 megohms.

et I it B4t tin b Co b S v i 8. i SER Iy Hibeo-ach i R

3. RBQUIRZMENTS
3.1 TPERFORMANCE -

3,1.1 Test Environment. The module shall ﬂmr‘tmn as specified herein when the

- temperature of the heatsink is in the range of 15° to 65°C.

3. 1.2 Electrical Inputs The module shall function as specified herein when sup-
plied wlth an electrical input from 22,0 to 33.5 wde.

3.1.3 ""On" Mode of Operstion. With a voltare from 23.0.80'33.5 vdr applied.to the
excitation terminals and a load resistor of g, 69+1,1  ohms connected to the loed
terminal, the output transistor saturation voltage (VCE) shall be less than 1.8 vdc.

3.1.4 "Off" Mode of Operation. With the conditions established as speciﬁed in-
3.1.3 and the input shorted to O vdc, the load voltage drop shall not exceed 0.2 vdce ,

3.2 mowc'rcommtmnon. " e - s L HSa

3.2.1 Drawings. - The configuration of the module shall be in accordance with the
APOLIO G&N Drawing 2007064 and all the dravungs and engineering date referenced o

thereon. ; St

_,.2.1.1 Weight. The maximum weight of the module shall not exceed 3 oﬁncet;

3.2.2 Insulation Resistance. The insulation resistance between each module pin
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4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall
be responsible for the accomplishment of each test required herein.

4,1.1 MNonconforming Units. Failure of the unit to pass any examination or test of
this specification shall automatically classify the unit as nonconforming. Each
nonconformingsunit corrected by the contractor shall be reinspected. Reinspection
may be limited to the test or examination which defined the nonconformance, or,

‘when directed by the cognizant inspector, a complete retest and reexamination may

be required. HNonconforming units which have not been corrected will be considered
for acceptance only upon formal aprlication by the contractor to the cognizant
NASA representw’ive.

N

h,1.2 Test Conditions .

L,1.2.1 Environmental. Unlecs otherwise specified, the module shall be tested
under the following ambient conditions:

“8. Temperature: 25°:10°C
be Relative Humidity: 98% max

c. Barometric Pressure: 28 to 32 inches of Hg
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L.1.2.2 Test Power. ‘An electrical input from 22,0 to 33.5 vdcis nscessary to perform
the tests specified herein: -

4,1.2.3 Test Setup. Prior to performing the tests specified in L4.2.3 through
4.2.7, the module shall be set up for test as shown in Figure 1.
4.2 TESTS '

k.2.1 Drawing Compliance. The module shall be visually examined for compliance
to the requirements of the APOLIO GXN Drawing 2007064, Particular attention shall
be given to inspection for nicks, scratches, burrs, dents, encapsulant defects,
contaminants, pin misalignment, and legibility and appearance of markings.

- I Weight. The weight of the module shall not exceed 3 ounces.

~
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' APOLLO G& NSpecification

‘Temperature [, |
.| Control| ,
Module |

M3

(Lo)

l 1%
&
-

1 pc Supply

Voltage P1

P1 - Variable DC Power Supply, 22.0 to 33.5 vdc, 0 to'5 amp capacity
. RL - Load Resistor, 9.0 ohms %1 percent, 200 W
: S1 - Switch, SPST ‘
M1 - Digital Voltmeter, Weston Model 1420 or equivalent
M2 - Digital Voltmeter, Weston Model 1420 or equivalent
M3 - DC Ammeter, 0 to 5 amp, Weston Model 622 or equivalent
M4 - Clipon Ammeter, Hewlett-Packard Model 428 or equivalent
M5 - Clipon Ammeter, Hewlett-Packard Model 428 or equivalent
M6 - Clipon Ammeter, Hewlett-Packard Model 428 or equivalent .

TEST SETUP
FIGURE 1
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4.2.2 Insulation Resistance. With the module mounted by its mounting screws on a
metal plate, the insulation resistance shall be tested in accordance with Method 302 of
Standard MIL-STD-202. The insulation resistance as measured between the pins and

* the ;ﬁo'ur'xting bracket shall be 100 megohms or greater.  The megohmmeter used shall
have an output voltage of 225475 vdc limited to a -ehort circuit current of 6.0 ua.

4.2.3 Workmanship-Vibration. With the module mounted on a heatsink and connected .

as shown in Figure 1 and a supply voltage of between 22.0 and 33.5 vdc applicd, the module sh:
vibrated along the radial axis as shown in Figure 2. The vibration shall be simple

harmonic from 10 to 2000 cps swept at a rate of one octave per minute with an input of

6.0g rms limited to 0.4 inch pp constant displacement from 10 cps to crossover frequency.
During vibration the module shall be monitored in accordance with the requirements of 4.2.4,
4.2.5 and 4.2.6. Any out-of-tolerance condition which exists for a period greater

than 1 msec shall be cause for rejection of the module. Perform this .est in both modes of
operation: '"on' mode and "off" mode. After vibration the module shall be visually examined
as specified in 4.2.1.

4.2.4 "On" Mode of Operation. With the voltaze at pin 2 adjusted to 33.5 +0.3 vde
switch S1 set to position ""1" (open), the following shall occur:

a. The current flowing to pin 2 as indicated on meter M5 shall be 11747 ma.

b. The voltaze between pins 4 and 1 as indicated on meter M2 shali be a maximum
of 1.6 vdc. .

c. The current flowing to pin 5 as indicated on meter MG shall be 3.340.2 ma.

4.2.5 "Off" Mode of Operation. With the voltage at pin 2'adjusted to 33:5 £0.3 vdc .
switch Sl set to position "2" (closed, the following shall occur:

a. The current flowing to pin 3 as indicated on meter Mt shall be 5.0+0.5 ma.

b. The voltage between pins 2 ar;d 4 ar indicated on meter M1 shall be a maximum
of 0.2 vdc. .

4.2.6 Current Drain,’With the conditions established as specified in 4.2.4, the current
drain from the power supply shall be between 8.5 and 3.9 amp as indicated on meter M3.

4.2.7 High Temperature. Repeat 4.2.4 through 4.2.6 with the module at an ambient
temperature of 65° £3°C. In 4.2.4.b meter M2 indication shall be a maximum of 1.8 vdc.

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification
ND1002214.

]

6. NOTES. None.
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3.2,2 Maximum Weight. Not applicable,
3. 2,3 Standards of Manufacturing, Manufacturing Process and Production,

3.2.3.1 Insulation Resistance. The resistance between pin 1 and the remaining
assembly pins shall be not less than 100 megohms. The resistance between
pin |1 and the heat sinmk shall be less than or equal-to 0, 5 ohm,

3.2.3.2 Temperature Compensaticn. Compcnents R23, -R24, R25, CR6, CR7,
CR, and CR? shall be selected such that over a 107C operating temperature
range centered about 35°C, the temperature coefficient of the cutput shall be :
0+18 »uv/”C. Ordinarily selection of R25 is sulficient to obtain the desired
degree of temperature compensation,

3. 2, 3, 3 Output Voltage Normalization. Cc mponents R26 and R27 ghall be
selected such that adjustment of Rl within a range of 5 turns from its mechanical
midpoint shall produce an output voltage of 6, 00000040, 000010 ydec. , :
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CHARACTERISTIOB " Nominal

102.4 ko 2% .
46,9040, 25Vpeak
0.22!‘0 05 Hses
0.4540, 20, usao
3.,040,3 usec

'1 2 Nomiml pulse ohamduriauca to be estabuahed "aslng otronlt u ihow‘n&’
: .'in Figu.re 1 without connootion to the asaembly. LN R &

"

voltagc from +14,0 vdo u% (nominal) to +18.8 vde ﬂ%.
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w5, 50£0,25V pult SR
0.2040,00 psec
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¥ 4. 1. 1. 1 Environmental. Unless otherwise speolﬁod. tha uaemb!t“ ﬂhﬂl bu mted nndorro‘ )
the following ambient conditions: , : % : :

'- a. Temperature: 256° £10°C . R e
b. Relative Humidity: 90% max w3 e
3 c. Barometrlo Pressure: 28 to 32 inohen of Hg

e 1.1 2 Test Inputs

B '-f 4,1.2 Nonconforming Units. Failure of the unit to pass any examlnauon or test of this

" specification shall automatically classify the unit as nonconforming. Each nonconforming:
" unit corrected by the contractor shall be reinspected. Reinspection may be limited to the :
_test or examination which defined the nonconformance, or, when directed by the oognizmt
' inspector, a complete retest and reexamination may be required. Nonconforming units - ;
* which have not been corrected will be considered for acceptance. mly upon formal &ppllottloh"‘
by the contractor to the cognlzant NASA represenutive. : :

4. 2 TESTS

4. 2.1 Drawing Compliance. The assembly shall be visually examined for oompltmce to ’

* the requirements of APOLLO G&C Drawing 2007102. Partioular attention shall be given to"
mapeotion for nicks, scratches, burrs, dents, encapsulant defects, oontamlnanta. pin ]
" misalignment, and legibility and appearance of marking. e R

' 4 2.2 Workmanship-Vibration. With the conditions specified below, the assembly shall be A
energized as indicated in Figure 3 and subjected to vibration along the axis ‘shown in Figure 7. :.
“The vibration shall be simple harmonic motion swept from 10 td 2000 ops at a rate of 1 octaVe/ ‘

- 15 seconds. The magnitude of vibration shall be 6.0g rms limited to a 0.4 inch pp constant '
- displacement from 10 cps to the crossover frequency. Before, during and after vibration, tho 5
" output signals shall remain unchanged except for those intervals when external switohin of . ""
< input signals may occur, ANy out-af«tolorance condition in excess of 1 mseo omtlmfw
va fallupre. . u‘ter vibration. the assembly ahall be viauauy exanimd a8 npeoiried B4
Vil eode 7 24 : ;
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‘ a. With tle inputs to the assembly degraded in accordance with Tables I and II, .the Gyro
; Torque Enable Pulses applied at Pins 18 (Hi) and 20 (Lo), the output voltage at pins
Q"'l'é (Hi))and 12 (Leo) shall be monitored as the Gyro Select Pulses are successively
“applied to each channel indicated in Table V. The application of the various inputs
and subsequent output voltage monitoring shall be accompl ished in the followin;, sequence:
(1) Dummy Vaoltage applied to pins 22 (Hi) and 37 (Lo)
(2) Gyro Select Pulse applied to first channel (Table V)

(3) Dummy Voltage removed and Torquin~ Voltage applied to pins 46 (Hi)
and 38 (Lo)

5 (4)_ Monitor the octput ,
(5) Remove the Torquing Voltage

The above cycle shall be repeated for all channels indicated in Table V. The output
voltage shall be 7.040.3 VDC.
‘\__

g TABLE V

GYRO SELECT PULSES APPLIED ’ ‘

' : MONITOR { APPLY PULSES (pinsj) |
' CHANNEL Hi Lo 2

+&8x or T+(X) 2 3
-Abx or T-(X) 4 ) 26 7
+48y or T+(Y) 5 6
~-Afy or T-(Y) /4 29
+AB8, or T+(Z) 8 9

- =ABy4 or T-(Z) 10 31

b. With the Set and Reset Pulses specified in Table I applied to pins 41 (Hi) and 35 (Lo)
and pins 34 (Hi) and 42 (Lo) respectively, the outputs at pins 40 (Hi) and 39 (Lo) for
Set and pins 36 (Hi) and 39 (Lo) for Reset shall be continuously monitored. The outputs
shall be as specified in Table IV.

4.2.3 Insulation Resistance. The resistance between pin 1 and the remairing assembly pins shall
be as specified in 3.2.4.1 when measured in accordance with Method 302 osf Standard MIL-STD-202.
The megohmmeter used shall have an output voltage of 225275 vde, limited to a short circuit current

. of 6 microamps. The resistznce between pin 1 and the heatsink shall be as specified in 3.2. 4.1
when measured in accordance with Method 303 of Standard MIL-STD-202. To assure a good
electrical connection the anodizing may be penetrated.

14




Wlth the tnputs to the a.saembly degraded in accord&noe with Tables I and II. ;|
SO orquing voltage applied at pins 46 (Hi) and 38 (Lo) and Gyro Torque Enable
gin ses applied at pins 18 (Hi) and 20 (Lo), the output voltage at pins 16 (lﬂ)
R P ancMz (Lo) shall be monitored as the Gyro Select Pulses_ are sucoessively’ . .

SOVRE ,1 TS appli 'to each channel lndicatod in Ta.ble V The output voltago ghlll be ‘I.OMJ m..u

R '_ TABLE V
RN GYRO SELECT PULSES APPLIED

““MONITOR APPLY PULSES G
,‘ 2 .\
i it | vany or THE) NG | 68 §3% 8
A -A0y or T-(Y) . ;20
SRS Y | ARy oF THZ) 1‘%;%8' i 90
P Aan > = Lo ‘k._%
49, o1 T-(2) 10, 31

" b. With the Set and Reset Pulses specified in Table IN applied to pins 41 (Hi) ‘and 35 }Lo}
a.nd pins 34 (Hi) and 42 (Lo) respectively, the outputs at pins 40 (Hi) and 39 (Lo) i’or

shallbeaaapeclﬁedlnTable Iv. : e e A 1‘"

4.2.3 Insulation Resistance. The resistance between pin 1 and the remainlng assembly pins shaIlm-;-
be as specified in 3. 2. 3.2 when measured in accordance with Method 302.of Standard MIL-s'rn-zozaeﬁ
The megohmmeter used shall have an output voltage of 226+76 vde, umltadto a short cimuit our'
of 6 microamps. The resistance between pin 1 and the heatsink shall be as spgciﬂed in. ;
3.2.3:2 when measured in accordance with Method 303 of Standard MIL-STD-ZM,\._},,"‘.
good electrical connection the anodizing may be penetrated. SRR Ll .
Qet and Reset Pulse Transformer A
'\.
4 2.4.1 Set ?ulge. With the mput pu]se adjusted to t.he cm*dffinns epeciﬂed in ’rabu [ anc
~ applied at pins 41 (Hi) and 35 (Lo), the Bet Pults qutpuf at ptns 40 (m) and 39 (Lo) shall be
as specified in Table N*M\*\ .

gt '4.2.4.2 Reset Pulse. With thahpug
| ,_-_.: - applied at pins 34 (Hi) and«ﬁ (Lo), m&‘* te
PIERER © spocmed tn Tlhlo IV.. i A A
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4.2.4 Set and Reset Pulse Transformer . : 4 ‘.

4.2.4.1 Set Pulse. With the input pulse adjusted to the conditions specified in Table Il and
- applied at pins 41 (Hi) and 25 (Lo), the Set Pulse output at pins 40 (Hi) and 39 (Lo) shall be
as specified in Table IV.

4.2.4.2 Reset Pulse. With the inpui pulse adjusted to the conditions specified in Table III and
applied at pins 34 (Hi) and 42 (Lo), the Reset Pulse output at pins 36 (Hi) and 39 (Lo) shall be
as specified in 'l‘ahle Iv.

4.2.5 Gyro Enable Circuit, Relay Switching Delay. With the following input conditions
established, the relay switching delay as evidenced by the delay of rise of the +120 vdc
output at pin 11 and the delay of rise of the +28 vdc output at pins 43 and 44 shall be 10 msec
maximum (reference Figure 8). The delay measurement shall be made from the time the
first enable pulse is applied to the time the +120 vdc output or the +28 vdc output reaches
steady state output, whichever time is greater.

a. Gyro Torque Enable Pulses applied at pins 18 (Hi) and 20 (Lo).

b. Input supply voltages and Gyro Torque Enable Pulses adjusted sequentially from
nominal to enhanced to degraded conditions in accordance with Tables I and I
respectively.

4.2.6 Gyro Enable Circuit, Dropout Relay. With the following input conditions established,
the relay K1 shall deenergize within 15 msec after removal of the gyro torque enable pulses.
This delay measurement shall be made from the time the gyro torque enable pulses are removed
to the time the +120 vdc output measured at pin 11 or the +28 vdc output measured at pin 43
reached zero volts, wlnchever is greater. - _

a. Input supply voltage adjusted to the enhanced conditions as specified in Table 1.
b. A module heatsink temperature of +140° +5°F.

4.2.7 Dummy Output. With the following input conditions established, the output voltage
across pins 14 (Hi) and 12 (Lo) shall be 6.040.1 vde.

a. Dummy voltage applied to pins 22 (Hi) and 38 (Lo).
b. Gyro Torque Enable pulses applied to pins 18 (Hi) and 20 (Lo).

c. Input supply voltages and Gyro Torque Enable pulses adjusted to nominal conditions in
accordance with Tables I and II respectively.

d. 'Adjust potentiometer R1 (Figure 6) to give the desired output voltage.

15
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42,8 Gyi'o ‘Eniable Ciroult, Relay Swltching Dehy. ' With the following input oondwona

e ;*established, ‘the relay switohing delay as evidenced by the delay of rise of the +120 vdo -

* . “output at pin 11.and the delay of rise of the +28 vdo output at pins 43 and 44 sbill be 5 mseo
< maximum (veference Figure 8), ‘The delay measurement shall be made from the time the .\ " "
* first enable pulse is applied to the time the +120 vdo output or tho +28 vgo output mohea -mdy :

,b Input supply voltugea a.nd Gyro 'rorqno Enable Pulns adjusted sequeutn.lly h'om
.. nominal to enhanced to degnded oonditions in l.ooonhnoe wﬁh Tablos Iand II

respeotlwly. ST SR WA

4.2 6 Gyro Enable Circult. Dropout Rel:.;.a,& thhtho tonowi.ng lnput oondiﬁons ostablished. :
: the relay K1 shall deenergize within 16 msec &fter removal of the gyro torque ensble pulses.. :
* This delay measurement shall be made from" the' time the gyro torque enable pulses are remmd
tothe time the +120 vde output mmumd*atpin 11 Ol‘the+28 vdooutput mmnred utpin-ta' Nt

) Y e 7y
VY v _r -ﬁ'.‘ ;_\ R et Ay {

Dummy ymlta.ge applied $6 plss 23 (m) and 38 (Lo). A1)
Gyro Torqua Enable pulsea uppliod to pina 18 (m) and RQ (Lo)

"[

Input supply voltages and Gyro 'rorqua Enablo pulaea udju‘nted to nominal
4{coordancawitb1‘ablos Tand g1 mppootively. oA rn i &,, LR -.,v ;

Adjnst poundometer Ri (Figure"h) to g{v- the ﬂedred output voltage

4. 2 8 Torquing., With the following input conditions astablhhed. the sa.turation volm‘ o
%71 aoross the Bwitohing oiroult of each Gyro Select Channel, at the pins indicated o Table V1, nhall R
Wi vbe 1, Ovdonmiﬁtm 'rhowtputvoltageaoroupinsu (HY) and 12 (Lo )M
i$ YMG.OM.Svdo. g le,', ; e e .'.f _, , ‘1;‘,’2 ; e
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4.2.8 Gyro Torquing. With the following input conditions established, the saturation voltage
across the switching circuit of each Gyro Select Channel, at the pins indicaied in Table VI,

shall be 1.0 vdc maximum. The output voltage across pins 14 (Hi) and 12 (Lo) for each condition
shall be 6.0%0. 3 vdec.

a. Gyro Torque Enable P_nlses applied at pins 18 (Hi) and 20 (Lo).

b. The application of the Dummy Voltage, Torquing Voltage, and Gyro Select Pulses
and subsequent monitoring shall be accomplished in the following sequence:

- (1) Dummy Voltage applied to pins 22 (Hi) and 37 (Lo)
(2) Gyro Select Pulse applied to the first channel (Table VI)
(3) Dummy Voltage removed and Torquing Voltage applied to pins 46 (Hi) and 38 (Lo)
(4) Monitor the saturation voltage corresponding to the first channel (Table VI)
(5) Monitor the Output Voltage '
(6) Remove the Torquing Voltage

The above cycle shall be repeated for all channels indicated in Table VI.
c. Input supply voltage, Gyro Torque Enable and Gyro Select Pulses adjusted sequentially

from nominal to enhanced to degraded conditions in accordance with Tables I and II,
respectively. .

’ ‘ ‘ TABLE VI

SWITCHING CIRCUIT

APPLY GYRO SELECT PULSE CIRCUIT |
‘CHANNEL (pins) MONITORED
Hi Lo Hi Lo
+A60X 2 3 25 16 -
=AO0X 4 26 24 16
+A0Y 5 6 28 16
"AOY" 5 - 7 L 2,9, ;27, b 16 r
+A0Z 8 9 32 16
-A6Z 10 31 30 16

4.2.9 Gyro Torque Leakage. With the following input conditions established, the leakage
current in any one Gyro Select Channel, monitored at the pin indicated in Table VII, shall be
1000 namps maximum.

17
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‘ a. Gyro Torque Enable Pulses applied to pins 18 (Hi) and 20 (Lo).

b.  Input supply voltages, Gyro Torque Enable and Gyro Select Pulses adjusted to the
enhanced conditions in accordance with Tables I and II, respectively.

¢. Module heatsink temperature of +140+5 degrees F.

d. The application of the Dummy Voltage, Torquing Voltage, and Gyro Select Pulses
and subsequent monitoring shall be accomplished in the following sequence:

(1) Dummy voltage applied to pins 22 (Hi) and 37 (Lo)
(2) )(‘,yro Select Pulses applied to the first channel (Table VII).

(3) Dummy Voltage removed and Torquing Voltage applied to pins 46 (Hi) and
38 (Lo)

(4) Monitor the leakage current corresponding to the first channel (Table VII)

J
(5) Remove the Torquing Voltage
The above cycle shall be repeated for all channels indicated in Table VII.
TABLE VII
‘ LEAKAGE CURRENT

CHANNEL GYRO SELECT PULSES| MONITORED| OUTPUT
MONITORED APPLIED (pins) PIN CHANNEL
Hi ‘ Lo
: + A6X 4 26 20 T-(X)
-A0X 2 3 24 T+(X) -
+A0Y 7 29 28 T=(Y)
-A0Y 5 6 27 T+(Y)
+A07Z 10 31 32 T<(Z)
~A07Z 8 9 30 T+(Z)

N

4.2.10 Weight. Not applicable,

PREPARATION FOR DELIVERY

(1]

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214,

NOTES, None.

18




> APOLLO Gvapeclticn"-

s

vm.ww.».ws;v

/ Qi

u. Gyro Torque Emble und G yro ‘Botéét pulseé‘

SV 11 Weight. dthe aasembly shall 'be wei

weight o£ the-assembly does noi: exceed .0




s
MpNa/20/66
| sglegsq
et

o 1~ g ——

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS

T T O T N s S

e ‘1"’;”' TR,

APOLLO G&U Specification :
PS2007103 © REV - G e
Original Issue Date: 2 47%0/9&5'
Release Authority: TDRR 2 [00%
Class . Release :

CODE IDENT NO. 80230

Y

%

~\ :
o N

PROCUREMENT SPE CIFICATION

BINARY CURRENT SWITCH

DRAWING NO. 2007103

Record of Revisions

Date

Revision| TDRR-]

Letter

No.

Pages
Revised

-~ MI9/28/65

A

22788

7,19, 20

il

M fVeyes

B

24304

17

O] WK

2/21/

24788

2/8/66

26017

3 &

.
oy -

28186

5,6;7,17, 20

0% wer

30693

5

0 ne

MGM  EA

C

D
E
F
G

32626

8

obfnt-

MGM EA -

This specification consists of page 1 to 20’ inclusive.

% ' " " ;
b ol e Sedi

jab ] Al |
' ‘.‘ . w“ » F
o @ 8'511/(.5 MIT/IL -

j

A

e




“ 3.2 PRODUCT CONFIGURATION

APOLLO G&C Specification
PS2007103 REV =.G

3.2.1 .Drawlngs. The configuration of the assembly shall be in accordance with APOLLO
G&C Drawing 2007103 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. Not applicable. R ¥

3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Continuity. The resistance between pin 1 and the heat sink shall be less than or

equal to 0.5 ohm, o

3.2.8.2 Insulation Resistance. The resistance between pin 1 and the remaining assembly
pins shall be not less than 100 megohms. :

3.2.3.3 Bias Nbrmalization. Resistor R5 shall be capable of'adjustment so that the average

values of the current output, when switched at the sampling rate, shall difféer by no more than
12 ppm. :
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. 3.1.2.9 Threshold. Alternate TM+*set and TM-set output pulses meeting the requirements
as specified in Table X shall occur in response to a Mode 1-1 balanced input having an
amplitude of €60uv pp + 2 percent.

TABLE X

THRESHOLD OUTPUT. PULSE REQUIREMENTS
CHARACTERISTIC | =~ VALUE = .. _
= Amplitude . -18.0+2, 0V
Residual Amplitude £+ 3V
PRF 1.8 ke £2%

3.1.2.10 Phasing. With mode Oinput, 1| mv pp input, the output pulses shall be as .
shown in Table XI,  With mode I input, ! mv pp input, the output pulses shall be as
shown in Table XI.

TABLE XI

OUTPUT PULSE PHASING REQUIREMENT

INPUT TM-SET PU IJSL TM+SET PULSE
. CONDITION AMP LITUDE AMPLITUDE
e R T R R
Mode O -18.0 +2V L+3V
Mode [ £+ 3V -18, 0 42V
LA ORI i e WRAH BV Vs = REARAL BT L LML ¥ % 3 T it e TR

3.2. PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&N Drawing 2007104 and all drawings and engineering data referenced thereon,

3.2.2 Maximum Weight. Not applicable., e i e
3. 2,3 Standards of Manufacturing. Manufacturing Process and Production,
3.2.3.1 Insulation Resgistance. The resistance between pin 1 and the remaining

assembly pins shall be not less than 100 megohms. The resistance between pin 1 and
the heat sink shall be less than or equal to Q. > ohm.
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3. REQUIREMENTS. Description. The assembly contains the torgue generator

compensation, bias and scale factor networks necessary to normalize the
associated accelerometer for pulse torque operation.

3.1 PERFORMANCE

3.1.1 Supply Voltage. The assembly shall perform as apecified herein
with an ac supply voltage having the following characteristics. In
addition, the supply shall be double-ended and capable of simuléaneously
supplying O phase, 180 phase and ground reference.

a. Magnitude: 17#1V rms

b. Frequency: 4.8 Kc£2%

c. Output Impedance: 60{Lmax

d. Total Harmonic Distortion: 2.0% max

"3.2 PRODUCT CONFIGURATION

¢ -
3.2e1 Drawings. The wonfiguration of the assembly ‘shall be in accordance

with APOLLO G&N Drawing- 2007105 and all drawings and engineering data
referenced thereon. .

3.2.3 Maximum Weight. Not applicable, - ‘ ' R -
3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 DC Resistance. The dc resistance between the assembly pins
shall be as specified in Table 1I.

TABLE I
DC RESISTANCE

PINS REQUIRED DC RESISTANCE (Ohms)
FROM (+) TO(-) MINIMUM - MAXIMUM
2 1 600 675
2 3 195,000 275,000
3 4 600 ’ 675
5 8 5 11
5 10 Bl 75
7 5 0 Q.5
8 E 0 0.5
9 10 el E A e 64
10 11 Shba 0.5
12 13 0 0.5 5
6 heatsink* 0 T .
*To assure good electrical contact, the anodizing may be penetrated.

'
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=

.2.2,2 Circuit Isolation. The following pins shall be isolated from one another and pin 4
connected to pin“17 by at least 100 megohms.

a, Pin 35 (+28 vdc Return, X PIPA PVR)
b. Pin 32 (+28 vdc Return, Y PIPA PVR)
¢. Pin 31 (+28 vdc Return, Z PIPA PVR)

3.2,2,3 Continuity and DC Resistance. Continuity and dc resistance shall be as follows:

a. The resistance betwecn pins electrically connected in parallel within the assembly
shall be <0.5 ohm.

b. The resistance between pin 1 and the heat sink shall be <0.5 ohm.

3.2.2.4 Weight. ilot applicable,

&
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e. The nominal condition measurements obtained in b shall be subtracted from the enhanced
condition measurements obtained in ¢ and the differences compared to the requirement
in Table V.

f. The nominal condition measurements obtained in b shall-be subtracted from the degraded
condition measurements obtained in d and the differences compared teo the requirements
in Table V.

g. The asgembly heat sink temperature maintained at 100° £5°F,

4.2,11 Turn On Delday, The +120 vdc output shall be measured at 400+50 milliseconds and the
+28 vdc outputs measured at 5.040.5 and 10.0+0.5 seconds after application of the nominal dc
:.upply voltages. The voltages measured shall be in accordance with Table VI. Input voltage
‘application shall be such that the risetime shall be <50 mﬂllseconde, (Figure 8), from 10 to
90 percent of input voltage magnitude,

4.2.12 Weight. Not applicable,

5. PREPARATION FOR DELIVERY
5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None,

EP:jls
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1. SCOPE

1.1 PURPOSE. This apecification establishes the detall requirements for complete identification
and acceptance of all units of Pulse Torque Power Supply, Part Number 2007106-011.

2. APPLICABLE DOCUMENT
2 | EFFECTIVE ISSUES. The following riocuments form a part of this specificetion to the

extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS
APOLLO G&
ND1002214 General Specification for Preservation, Packaging, Packing
and Container Marking of APOLLO Guidance and Navigation
Major Assemblies, Assemblies, Subassemblies, Parts and
Associated Ground Support Equipment
Military
MIL-T-2i038 Transformers, Pulse, Low Power, General Specification for
STANDARDS
Military
MIL-STD-202C Test Methods for Electronic and Electrical Component Parts
DRAWINGS I
APOLLO G&'

2007108 Pulse Torque Power Supply

(Coples of specification, standards, drawings, bulletins, and publications required by
suppliers in connection with specific procurement functions should be obtained from tne
procuring activity or ae directed by the contracting officer.)

[ o]




2.2 CONFLICTING REQUIREMENTS,
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3 REQUIREMENT:

31 PERFORMANCE
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A\CTERISTICS

T s R 3

CHARACTERISTIC S PP Ry S . T T ST ¥ o R R — -

e ot L Nomiaall o r L UEahanead. L L ebegrated ——hreshold _ |

: Amplitude 9.9%0.25V 7.0020,25V | 4.0020.25V 2.540.1V |

§ | i

Rise Time 200450 ns 100230 ns L 500+50 ns - ;

: i ; ‘

f Decay Time 5004200 ns 500200 ns | BO0%200 ns !

: ]

| {

Pulse Width 3.0+0.8 us 3.020,3 us i 3. 040.3 us 3.020,3 us |

| }

OUvershoot ;'_I V - f - “ ;

'1 ? i {

| Backswing 2V - { - = |
’ | {

! Droop 2@V - { - 4 !

| | < i i

- s } i

|  PRF 12.8 ke #2% | 12.8ke #2% | 12.8Kko#2% | 12,8 ke 125 |

L , | i !
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3.1.2 Characteristics
85.1.2.1 Deseription. The assembl . owe e converter and regulated powes
supplies for the accelerometer nund gy | Ly
:
$e k2.2 De Supply: Currents br wln.. Ehe =t - rrent draing shall e as specified
i dable I,
i il
{ t X ,il:.\\i,,\
DE 5UPPLY g D€ CERRENT DRAIN 3
VOLTAGE \iintal Maximuim Typicul
RS T T R ST S T TR T ——
+28 vdc a4 anp d.a6-amp 3.2 amp
=28 vdo - 22, A 28 ma 20 ma ’
3.1.2.3 Converter Switching, The conductiorn tinnes of the converter primary switching :

transistors under unsynchronized converter operating conditions shall be equal to within 2 ysed
The simultaneous nonconduction times shall be greater thun 0, 75 usec at an assembly heuat sink 3
temperature of 140° £5°F,

#3.1.2.4 Free-Running Frequency., The unsynehronized converter opérating frequency shall \}
be between 5 ke and 5.7 ke.

+3.1.2.5 laput Current Spiking. The ae component of the Input current shall he <1.5 amp pp under
nomiinal and threshold input conditions at an assembly heat skin temperature of 140° £5°F.

3.1 2.6 Output Voltages. The output voltages for nominal input conditions at an agsembly heat
sink temperature of 1007 #3°F shall be as specified in Tatle 1V.
TABLE IV
OUTPUT VOBTAGES
R VALEE . R S T A G COMPONENT -

Lt ibited » Normal = Norinal

OUTPUT

e DR s L ash b o e T Tl L s e L

¥120 vdc to PIPA and Gyro Loops <l vde 120 vdc +3% <0.3V py
120 vde to PIPA and Gyro Loops  +20 vdc #6%  +20 vdc 26} <0.4V pp i
=20 vde to PIPA and Gyro Loops -20.vde #10% . =20 vdc +10% <t. 4V po : i
+28 wde X PIPA _PVR ! <0.Bswde +28 vde 235 j <0.5V pp
+28 vde Y PIPA PVR & <0. 5 vde . 28 wde 25'% <0, 5V pp
+28 vde 7 PIPA l’\.}l_{- 5 :_H..’j vde 428 vide 20% <0.5V pp

3.1.2.7 Output Voltage Reguldtion. The ot put voltage chunge fux;,if'ﬁgrnwpnndin,; input voltage

changes at an assembly heat sink temperature of 100° £5° shall be as specified in Table V.
8 : I
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REG AT}

T CHARGE N OLTIUT VOLTAGE .
OUTPUT . FOR CHANGE ININPUT
VOLTAGE Input Noniasal to Input Nominai to
“nd e \ ¢
bl Lk Enhanced Deg raded
+120 vdc <2.4V >115V* !.
+20 vde | <0.45" <.3V '
-20 vdc | <1V Qv
+28 X PIPA | <018V <0.15V
+28°Y PIPA | <0.18V <0.15V .
| #28 Z PIPA. | <0, 18V <0,15V l

s Absolute v oltaye measurement,
3.1.2.2 Turn On Delay. The +120V and each +28V output shall have the delay characteristics
specified in Table VI, o
TABLE VI
TURN ON DELAY CHARACTERISTICS

N z 8 1 'OLTAGE AT

. ‘ OUTPUT VOLTAGE t,* ‘_0.:::0 ;ﬁ(;?o sec EQ‘ +10 sec- ;
| +120 vde | 5100 ; E |
. 420 vde s - - ? |
| =20 vde |- - S =
. +28 vdc X PIPA PVR b <2 - >28 W
| +28 vde Y PIPA PVR - <2 >25 :
| +28 vdc Z PIPA PVR Fa <2 >25 ’
| AL e & &
] 1

*t, i8 the time at which the supply input voitage is applied,

L]

3.2 PRODUCT CONFIGURATION

3.2,1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C
Drawing 2007106 and all drawings and engineering data referenced thereon,

3,2.2 Standards of Manufacturing, Manufacturing Process and Production

3.2.2.1 Insulation Resistance, The resistance between pin 1 and the remaining assembly

pins shall he not less than 100 megohms, F o i
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i AL Y ASSTT RN NG
' (:E NER .I o O { v l ot "
H ( Ihie 10O} Lt )

1 } 1 onditio: :
] LIS

<1 Bnvironment { ¢~ Ot ! ¢ fiers 1T B te stod 1l

lowing ambient condition

a. Femperature a3

]

s Relative Humidity 1y :

5 Barometric Pressul Fsobes b s i ek o 10
e X1 T Chge W enrper atare . Ml e S Ol 6 s petiiicdy the wssembly shall be mounted
tora heat sinking doevice such that the asscanbl e temporature is maintained between 07 and
b C during tests,
41,1 2 Supply Voltages, . The casembla shall be testod with the dosupply voltages specified
in Table I,
b, 1.3 Testl Siyrnals Fhe reqgeired input Signels are specitivad in Table 11.

> { '

B Test S tup.  Fhe reguived tost se ipas showis i FiEarc 1,

t.1.2 Nonconforming Units,  Fatlure of the unit to-pass any examination or test of this
specification shall automatically classity the unit s noncontoraiing. kach nonconforming
unit corrected by the contractor shall be reinspected.  Reinspection may be limited to the

test or examination which de fincd the noncontormance, orasvhen directed by the cognizant
inspector, a complete retest g reexaminationamay be required.  Nonconferming units
wiilch have not bcen corrected will be consideved tar adeeptance only upon tormal application

by the contructor to the cognizant NASH representative.

4,2.1 Drawing Compliance, LThe assembly shall be visually examined for compliance to the

requirements ol APOLLO GE&C Drawing 2007 Lav, wrtcular atlention shall be given to iuspection
for nicks, scratches, burrs, dents, encupsulant defects, contanyinants, pin misalignment, and

legibility and appearvanee of marking.

4 2.2 Workmanship-Vibration. The asscmbly shall be vibrated along the axis shown in
Figure 2. The vibration snall be simple harmonic motion swept from 10 Lo 2000 cps 2t a
rate of 1 octave 15 sec.  The magnitude ot vibration shall be 6, 0g rois limited to a 0. 4 inch
pp wenstant displacement from 10 ops to the crussover freguency,  The assembly shall be
ene oy
applied to the vibration monitoring network shown in Flaure 3, the 28 vde outputs designated

ed during vihration in dccordance with Fizure 1. With nominal de supply voltage inputs
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|
| =i 1 e - |
4 . ! 1 2t ic PIDA f L '
R +27.5 vde Prime ! ~,?\—-~%220‘(: ! ‘ |
g Y s b BTG L *-hmmnsw | '
Bupply +120 vde GYRO 217 [4q
+27.6 vde Prime . - ';;;),*' f,__.‘ :
120V Ret, PIPA  |—>»— | |
&7 +27,6 vdc Prime e |
O ; V. Ret. PIPA g
+ O 120V Ret, GYRO |18
928 vdc <~ .(;R” Prime Power P__\}» iR )
Supply ; +28 vde X PIPA i 1.5K
e e €1 GRD Prime Power e — e )
. |
28V Ret, X PIPA J5 2%
.9 GRD Prime Power R R
i ' 2 54 +28 vde Y PIPA :
? . 3 E adldA
/<~ 27.5 vde ;}\ I B it
i 28V Ret. Y PIPA |31 2W 2%
nchol;l i <€ 12. 8kc Synch L}\L
‘ K
 Use Low +28 vdc Z PIPA 30
[ § o SRR
i B e ‘; 1.5K
13 28V Ret. Z PIPA 13| > 2W 2%
< Hi Test Polnt 5 GINI e &
12 +20 vdc PIPA 23
é_.‘ Lo Teant Point S
. P
) : +20 vde GYRO 22
&L < [ oonitong it
i +20 vede Ret,
NOTES #20 vde Ret. .

Load resgistors to remain within

lerance at voltages specified. =20 vde PIPA
it “g'n;;h%” b STRUCTURE GRD A
straight segments not to :
Oed 2 inches. >

PULSE TORQUE Y-LT

RECOMMENDED TEST SETUP
2 JIGURE 1
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' To Vibration Monitor
R X - S ¢ P Output 1
28 Y - 334 »  Output 2
+28 7 - Y ? . 4 =  Qutput 3
20 : \ :
120 -5 o $ 1
1 e | 0K 38 174w ® : #=  Qutput 4
+20 iy =1 /) R
- 24K 2% 1/4W |
-20 - -7 AAAA Assba
24K 2% 1/4W ; _ '
Instrument Grd -a s —-———ge (Com Grd

VIBRATION MONITORING

FIGURE 3
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wllel within the sembiy and pin 1 to the heat sink shall be as S cified in Table VII

weasured in accordance with method 303 of Standard MIL-STD-202.
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4.2,

(1) The asscmbly connected a 0w ki

(2) Nomrinal de supply voltages and ‘ nput signal applied.

(3) The negative half-cy les appeartn en pin 12 (LO TEST POINT) and pins
3, 4 and 5 (Grd) shall be gompat ith t negative half-cyole appearing between
in 13 (HI TEST POINT) and pi toand 5 (Grd) for pulse difference in duration
i !

{see, Figure 4).

) Measurements shall be made at | C 1 minute aiter appiication of inputs,

(

*

(o)  Oscilloscope trigeering (e external trigger) provided by the circuit shown

in Ficure o,

Simultancous Nonconduction Tinge With the fodlowing conditions established, the
simultianeous nonconduction ti ne, detined as the time between the 90 percent points |
ol the converter primary voltage wavetorms during the switching interval, shall be

groater than 0, 70 psec.,
(1) The assembly connected s shown in Figure 1, -
(2) Nominal de sapply voltages and input signals applied.

(3) The positive going wavetorm sppearing at pin 12 (LO TEST POINT) with respect
to pins 3, 4 and 5 (Grd) displayed simultancously with the negative going wave-
form appearing at pin 13 (HI TEST POINT) to permit a precise time measurement
(sce Figure 6),

(4) The negitive going waveform appearing at pin 12 (LO TEST POINT) with respect
to pins 3, 4 and 5 (Grd) displayed sinmultaneously with the positive-going waveform
appearing at pin 13 (HI TEST POINT) to permit a precise time measurement (see
Figure 7).

L}

(5) The assembly heatsink temperature established at 140° 25°F.

(6) Mcasurements shall be made at least 1 minute afler ap Ll ation of i~puts,

Free Running Frequency.  With the following conditions established the full period of

the voltage waveform at pin 13 (HI TEST POINT) with respect to pins 3, 4 and 5 shall be between
175 and 200 psec.

14
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HI TEST POINT (Pin 13)

LO TEST POINT (Pin 12)

! SWITCHING SYMMETRY

FIGURE 4
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Signal at Low Test Point,
Pin 12

Signal at Hi Test
/" Point, Pin 13

NEGATIVE NONCONDUCTION TIME
FIGURE €

Signal at Hi Test Point,
Pin 13

Signal at 1o Test
Point, Pin 12

POSITIVE NONCONDUCTION TIME
FIGURE 7




d.  Assembly heat sink temperature established st 1407 £5°F.

1 2.9 Output Voltages., With tiwe following conditions established the output voltages moeasured
at the modale mating connector with respect to tn=trament ground shall be as speeified in
Tuble IV:
9

4. The assembly connected as shown in Figure.

bh. - Nominal de supply voltages and sygnal inpat applied.

¢. Inhibited output volt i es measured with pin 11 (Loop Inhibit) connected to pins 3, 4 and 5

. (Figure 1) : ;
d. Normal output voltiges measured with pin 11 disconnected from pins 3, 4 and O,
¢. The assembly heat sink temperature matntained at 100° £5°F,
Q " f.  Measurements made at least 1 myinute after appll ation of the input in b,

4.2.10 Output Voltage Regulation. With the following conditions established, output voltage
changes resulting (rom input voltage chunges of the do supply voltages shall be as specified in
I'able V.

4. The assembly shall be connccted as shown in Figure 1,

b.  Nominal Conditions. With nominal de supply voltages and signal input applied, the
+120, 20, =20, and *2%5 vdc outputs shall be measured at least 1 minute after
application of the¢ nominal inputs. -

¢. Enhtanced Conditions. With enhanced de supply voltages and input signal in accordance
with Tables I and II applied, the #120, +20, -20, and +28 vdc outputs shall be measured
at least 1 minute after application of the enhanced inputs.

d. Degraded Conditions. A With degraded de supply voltages and input signal in accardance
with Tables I and II applied, the +120, +20, =20, and +28 vdc outputs shall be measured
at least 1 minute after application of the degraded inputs.

18

) ) G&C S ifrcat
| See WA T 6 REN
. A, Therasscmbly connected ag showoin kst
o b, Nomijnal de supply voltages applicd,

G, Iaput signiil ut the threshold condition spee et an Table 11,

d4.2.8 Input Spiking., With the following condition tabiiished the pp input current shall be

19 amp:
a. The assembly connected as shows in Figure L.
b, Nominal de supply voltages and nonvinal tipat signad followed by threshold input  stgnal o
o Measurements made at least 10 seconds fter application of inputs
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‘1‘ SCOPE

APOLLO G &N Specification-
PS2007166 ° REV—~

1.1 PURPOSE. .This specification establishes the detail requirements fod eomplete idedtification
and acceptance of the Pulse Torque Power Supply, Part Number 2007166=011, -hereafter referred to

as the assemblv.

2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the
extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.

SBPECIFICATIONS
APOLLO G&N
ND1002214
Military
‘ MIL~-T-21038 3
STANDARDS
Military
MIL~-STD-202
DRAWINGS -
APOLLO &N

2007166

General Specification for Preservation, Packaging, Packing
and Container Marking of APOLLO Guidance and Navigation
Major Assemblies, Assemblies, Subassemblies, Parts and
Assoclated Ground Support Equipment '

Transformers, Pulse, Low Power, General Specification for

Test Methodsvfor Electronio and Electrical Component Parts

Pulse Torque Power Supply

(Coples of specification, standards, drawings, bulletins, and publications required by
suppliers in connection with speci{ic procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.) ' ;
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2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO
Management of the conflict.

a, The contract
b. This specification
c. Documents listed in this section.
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3 1 DESCRIPTION. The assembly « S1SES ( the ( g ¥, i¢ power conve riel ind r i ed

:'»\\])pli(_':u for the accelerometer and pulse torgu leetroni =1

3.2  PERFORMANCE

[ ——e e ity

DC SUPPLY

(. » -3 £ | i
{
|
3.2.2 Converter Switcoing he conduction t of the converter primarv switehing transistol
‘ under unsynchronized converter operating conditions shall be equal to within 2 ysec. Tl i mul-
taneous nonconduction times shall be oreat than 0, 75 usec at an assemblv heat sink temperat
of-120°TF ¢ X
3.2.3 Free-Runnin F re juency he LYol ¢ VG peratin i 1 shall be
between 5 ke and 5. 7 ke
3.2.4 Input Current'Spiking. The ac component of the input current shall be <1.8 amp pp unde
nominal and threshold input conditions at an assembly heat sink temperature of 120°F £5°F,
3.2.5 Output Veltaces. The output volta.es for minal input conditions at an assembly heat
sink temperature of 100° £5° F shall be as specified in Table 11




TABLE II
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OUTPUT VOLTAGES

OUTPUT DC VALUE AC COMPONENT |

Inhibited Normal Normal
+120 vdc to PIPA and Gyro Loops <1 vde +120 vdc 3% <0.3V pp
+20 vde to PIPA and Gyro Loops +20 vde 6% | +20 yde 6% <0.4V pp
=20 vde to PIPA and Gyro Loops =20 vdc £10% b =20 vde x10% <0, 4V pp
+28 vde X PIPA PVR <0.5 vdc +28 vde +5% <0.5V pp
+28 vde Y PIPA PVR <0.5 vde +28 vde 5% <0.5V pp
+28 vde Z PIPA PVR <0.5 vde +28 vde 5% <0.5V pp

32,6

Output Voltaze Re_ulation.
changes at an assembly heat sink

TABLE 1I

REGULATION

The output voltage change for corresponding input voltage
temperature of 100° £5°7 shall be as specified in Table III.

OUTPUT
VOLTAGE

CHANGE IN OUTPUT VOLTAGE
FOR CHANGE IN INPUT

+120 vde .8V
+20 vdc <0.60V
=20 vdg ! <1V

+28 X PIPA <015V
28 Y PIPA <0.15V
+28 7 PIPA <0.15V

Input Nominal to

>116V*
<0.3V
<1.5V
<0.15V
<0.15V
<0.13V

Input Nominal to
raded (A&B)

Input Enhanced to
_Degraded (AGB)

<£1.3V

SROEE oW

3.2.7 Turn On Delay.
specified in Table IV.

*Absolute voltage measurement

The +120V and each 28V output shall have the delay characteristics
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TABLE IV &
TURN ON DELAY CHARACTERISTICS

OUTPUT VOLTAGE

+1£0 vdc . oy e _

+20 vde -+ - X S O B N

-20 vde " - 1 SRICCRRN | Bt

+28 vdc X PIPA PVR - - . <2 93 Ry DA

+28 vde Y PIPA PVR - - e - 3 ' - 2R8

+28 vde Z PIPA PVR - - B e S R B0 S, | T
{ A

*to is the time at which the supply input voltage is applied. "

3.3 PRODUCT CONFIGURATION

3.3.1 Drawings. The configuration of the assembly shall be in aocorrdam wiﬂ\ D:m
2007166 and all drawings and engineering data referenced thereon.

3.3.2 Maximum Weight. Not applieable. : \ B ko :
3.3.3 Standards of Manufacturing, Mannfacmrmg Proocsa and " :

3.3.3.1 Insulation Resistance. The resistance between pi.n 1 and the remaming assembly plns
shall be not less than 100 megohms,

3.3.3.2 Circuit Isolation. The following pins shall be lsola.ted from one anoﬂur m frdm p!ns
4 and 17 by at least 100 megohms.

a. Pin 35 (+28 vdc Return, X PIPA PVR)
b. Pin 32 (+28 vdc Return, Y PIPA PVR) g e Firt 3
¢. Pin 31 (+28 vde Return, Z PIPA PVR) IR RS SRS e

3.3.3.3 Continuity and DC Realstance The resistance bemm plnl deh’icilly mein
parallel within the assembly shall be <0.5 ohm. The rasistanoe betw:en pin 1 mmwm
shall be <0.5 ohm.




4.  QUALITY ASSURANCE PROVISIONS

4.1 - PRODUCT PERFORMANC
oy ERIFICATION CROSS RE ]‘X‘Hi‘\'(‘[‘ INDEX

Test/Examination

DC Supply Current Drain
. Converter Switching

Free-Ryuning Frequency

Input Current Spiking

Outp

ut Voltages

Qutput Voltage Regulation
Turn On Delay

Drawings

Weight

Insulation Resistance and Circuit Isolation

APOLLO G&N bpcciflcatmn
P%ZUO’ZIGG RFV - 3

ke

X

AND CONFIGURATION REQUIREM LNTS/QUALITY

Continuity and DC Resistance

4.2 GENERAL.

4.2.1T . Test Conditions

4,2.1.1 Enviromnmental.

following an
a.
b.
o

il g o

during tests.

4.2.1,2 Supply Voltages.

in Table V.

1bhient conditions:

Temperature: 25 +10°C
Relative Humidity: 90% max

Barometric Pressure;

Case Temperature.

Unless otherwise specified, the assembiy Shﬂ
heat sinking device such that the assembly case temperature is mmntainei

The contractor responsible for the manufacture of the assembly Fshm
responsible for the accomplishment of each test required herein. > ;

28 to 32 inches of Heg

The assembly shall be tested with thedgmtpp

TABLE V
e SUPPLY VOLTAGES:

&

Requirement ¢ 'Methc')d '
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IInless otherwise ~q)(’(‘.ltled the ass(\mbhes shal,l be ﬁaa,he& under ﬂ'xe

SUPPLY VOLTAGE CONDITIONS (V dc -.tO 25'@@)
Nominal Enhance
& 3
+28 VDC Supply AT 5 +31.4
=28 VDC Supply ~27.5 =31 ki
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‘ 4.2.1.3 Test Signals. The required input signals are spe’ctﬂed\ in Table VL.

TABLE VI

INPUT BIGNAL CHARACTERISTICS

CHARACTERISTIC* S 1
B No __Degraded | Thresiold |

Amplitude 5.540,25V | T7.0020.25V 4.0020.25V | 2.040,1V

Rise Time 200+50 ns . 100450 ns 500£50 ns -

Decay Time 600+200 ns 600£200 ns 800+200 ns 3

Pulse Width 3.0£0.3 us 3.0%0.3 us 3.0%0.3 us 3.0+0.3 ps

Overshoot <1V 5 = »

Backswing <2V * - : e

Droop <2V " - ”

PRF 12.8 ke #2% | 12.8ke #2% 12.8 ke 2% 12. 8 ko #2%

*Characteristics shall be as described in Specification MIL-T-21038 B. A |

4,2.1.4 Test Setup. The required test setup is shown in Figure 1.

4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this specification
shall automatically classify the unit as nonconforming. Each nonconforming unit cormc@e‘(l by the
contractor shall be reinspected. Reinspection may be limited to the test or cxaminﬂtlonwhlch
defined the nonconformance, or when directed by the cognizant inspector, a complete retest and re-
examination may be required. Nonconforming units which have not been corrected will h commexed
for acceptance only upon formal application by the contraetor to the cognizant NA&A rc'priﬁmtathre

4.3 TESTS

4,3.1 Drawing Compliance. The assembly shnll be visually examined for compliam pan
requirements of APOLLO G&N Drawing 2007166. Particular attention shall be gtwﬁ to lppwtton
for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin mis. :
legibility and appearance of marking. X

bl IR e SR PR S R L B N TGN A0 YRR
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3 +120 vde PIPA
+ O- : <N +27.5 vdo Pr m%v 3
28 vde TR J120 vde PIPA
Supply : - : +120 vde GYRO
'(?Ie{?)t tm<<-8 +27.:6 vde Prime
120V Ret., PIPA
smmn C 1] +27,6 vde Ptime
» 120V Ret. PIPA
» S35 120V Ret, GYRO
28 vde v 337@3{"%5 GRD Prime Power
Supply ¥ +28 vde X PIPA
o =<1 GRD Prime Power ,
28V Ret, X PIPA 35 2%
<J! GRD Prime Power ,.9\
. 25 +28 vde Y PIPA R
& ‘27. 6 Vdc =
< > 1.5K @
® 28V Ret. Y PIPA | 32 2W 2%
O ; <<- 12. 8ke Synch ’}>>
ynch High
Pulse ow , ' +28 vde Z PIPA 30
O
: —> 1.6K
13 28V Ret, Z PIPA |31 2W 2%
<—{ Hi Test Point
12 +20 vde PIPA
<._ Lo Test Point
11 +20 vde GYRO
<— Loop Iulilhit i 2 E 2000
= A aC £
5 10W 2%
TES +20 vdc Ret.. : A
Load registors to remain within 1.2K
lerance at voltages specified. =20 vde PIPA 2W 2%
Teavy wires use AWd 18 cox?er g
8 with straight segments not fo STRUCTURE GRD S
c:.z'lnches. 2
PULSE TORQUET 1]
— POWER SUPPLY 2007106 |
q
FIoTRY 1

AR
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£
=

VIBRATION AXIS OF ASSEMBLY

FIGURE 2
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To Vibration Monitor

+28 X -t » Output 1
+28 Y a3 ~p=  Output 2
+28 Z -0 - Output 3
+120 i, e T s O
23 L PN
+20 - MGG AR v A
i 1 24K 1% 1/4W
20 B kg Kips SN =3

QL 1% 1/

Instrument Grd-a-—— > Com Grd

VIBRATION MONITORING

FIGURE 3




: TABLE Vm
CONTI\IUITY
4 e piy FROM s 1 SR
Lo ' Cireuit Point Circult Pu‘ it
—— o e A" Y2~ e e U s e 70

+27.5 vde System Prime Power
+27,. 5 vde System Prime Power
+27.5 vdc System Prime Power
Grd - Prime Power

Grd - Prime Power

Grd - Prime Power

+120 vde to PIPA Loops

+120 vde to PIPA Loops

+120 vdc to PIPA Loops

+120 vde Ret PIPA

+120 vdc Ret PIPA

+120 vde Ret PIPA

+20 vde PIPA

+20 vd¢ Return

Structure Ground

16

| Grd 5 Prime Powdr « 10 KU A B
+120 *vdc to PIPA Loops ST ik et
+120 vdc'to Gyro LOOPE. Lo 40 BEE 3

#120vde Ret PIPA ~ 7. S i
#120 yde. Ret Gyro ; i

‘+20 vdc Romrn

+27.5 vdc System Prime ?{)W";
+27: 5 yde System Prime Power |
+27.5 vde Systen ’Prime Power 63
Grd’= Primé Power ' %

Grd'» Prime Powel

Vi

+120 vde to Gyro 1.00ps Wi b Ay ky

+120 vde Ret Gvro.
+20. vdc to ny‘o waps

He atsm!\

4.3.6 ’ConVerter\Switéhin‘g

a. Negative Half-Cyecle.

With the following eorxhﬁons e‘f
of the converter primary voltage waveforws ahal! ‘
2.0 usec. ma.ximum (see Figtxre 4). :

e

13
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HI TEST POINT (Pin 13)

/

£2 u88Q " ‘4———
max, I

|
\K o ey i R
\ frzs
SR

1O TEST POINT (Pin 12)

SWITCHING SYMMETRY

FIGURE 4

14




1)

2)

(3)

(4)

®)

{ : , APOLLO G&N Specification

' .+ PS200716¢ REV —
The assembly connected as shown in Figure 1, 1024 2 -’"Onf’iitidp ;
Nominal d¢ supply'voltages and threshold input signal applied. :
The negative half-cyclc“s appearing between pin 12 (LO TEST POINT) and pins
3, 4 and 5 (Grd) shall be compared with the negative half-cycle appearing between”
pin 13 (I TEST POINT) and pins 3, 4 and 5 (Grd) for pulse difference in duration
(sec Figure 4). : o 8

Mecasurements shall be made at least 1 minute after application of inputs.

Oscilloscope triggering {ac external trigger) provided by the circuit shown
in Figure 5. '

Simaltancous Nonconduetion Time. With the following conditions established, the
simultancous nonconduction time, defined as the time between the 90 percent points
of the converter primary voltage waveforms during the switching interval, shall be
greater than 0. 75 psec. e

(1)
(@)

(3)

(4)

)
(6)

The assembly connected as shown in Figuré 1, Lcad A condition.

Fondition A ®nhanced doisusy ly wvpltages and anput signals. anplisd.

The positive going waveform appearing at pin 12 (LO TEST POINT) with respect
to pins 3, 4 and 5 (Grd),displayed simultancously with the negative going wave-
form appearing at pin 13 (I TEST POINT) to porxmt a precise tlme measurement
(see I-lg,urc 6).

The negative going waveiorm appearing at pin 12 (LO. TES'I' POINT) witb respect
to pins 3, 4 and 5 (Grd),dlsplaved simultaneously with the positive-going waveform

appearing at pin 13 ((HIL TEST POINT) to permlt a precisc time measurement (see

Figure 7).

The ‘assem_bly“hqn‘fsih’kr&f;hberétui‘e established at 120°F $5°%. =

Measurements shall be made at least 1 minute after'applicatirtm‘Of.;.i:{;putﬁss"' :

i !

4:3. 7 Free-Running Prcque‘ncy. With the foliOWing conditions est'ablishea”the fuil peﬂod of
 the voltage waveform at pin 13 (HI I‘I'.SI‘ POINT) with respect to pins 3, 4 and 5 Shan be between
175 and 200 usec

15
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-20V *5%
@)
1.5K 1/2 W
10%
100 pf
10%
. IN660 ,
Low Test 46 Oscilloscope
Point, Pin 12 ~ <@ { Fn, s P Trigger
ln() pf
. i IN660
High Test ’

Point, Pin 13 “I

10K 1/2W 2

g > 10K 1/2W
10%

107%

<

» 10K 1/2W
10%

TERAA A/\/"“' e AN

"t
?
g

Instrument Foks __ww‘._h
Ground

OSCILLOSCOPE TRIGGERING CIRCUIT FOR TIME BASE B

~ FIGURE 5
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Tl

A -

Signal at Low. Test Po’lm.
Pin 12 o o

i-——— 30,75 us  ——=

AN A

)

Signal at Hi Test
Point, Pin 13

NEGATIVE NONCONDUCTION TIME
FIGURE €

Signal at Hi ’I‘eat Point,
“Pin 13 {'}* ; X i

L

13
£ ,"

; ‘Stgmu AL 'reat
Potnt. pm 12

POSITIiV I NONCONDUCTION TiME

FIGURE 7 o
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,a. The assembly connected as shown in Figure 1
‘ b. Nominal dc supply voltages applied.
c. Input signal at the threshold condition specified in Table VI

4.3,8 Input Current Spiking. With the following conditions established, the pp input current
shall be <1.5 amp.

a. The assembly connected as shown in Figure 1, Load A Condition.

b. Nominal dc supply voltages and nominal input signal followed by threshold input
signal applied.

¢. Measurements made at least 10 seconds after application of inputs, using a current
probe, Tektronix P6016 or equivalent.

d. Assembly heat sink temperature established at 120°F #5°F.

4.3.9 Output Voltages. With the following conditions established, the output voltages measured
at the module mating connector with respect to instrument ground shall be as specified in Table II.

a, The assembly connected as shown in Figure 1.
b. Nominal dc supply voltages and signal input applied.

‘ ¢. Inhibited output voltages measured with pin 11 (Loop Inhibit) connected to pins 3, 4,
and 5 (Figure 1).

d. Normal output voltages measured with pin 11 disconnected from pins 38, 4. and 5.
e. The assembly heat sink temperature maintained at 100° £5°F,

f. Measurements made at least 1 minute after application of the input in b.
4.3.10 Qutput Voltage Regulation; Condition A, With:ths' -fa]_.‘:cwi:ﬁ'} cepditions
established, ocutput voltace ghanges resul ting from input 'voltage chandes
of the dc supply voltages shall be as specified in Table IIT.

a. The assembly shall be connected as shown in Figure 1, Load A Condition.

b. Nominal Conditions. With nominal dc supply voltages and signal input applied, the
+120, +20, -20, and +28 vdc outputs shall be measured at least 1 minute after application

of the nominal inputs.
c. Enhanced Conditions. With Condition A enhanced dc supply voltages and input signal

in accordance with Tables V and VI applied, the +120, +20, -20, and +28 vdc outputs
shall be measured at least 1 minute after application of the enhanced inputs.

18
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g.
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Degraded Conditions, With Condition A degraded dc supply vbltlau Ind i.amt
signal in accordance with Tables V and VI applied, the +120, +20, -20, and +28
vdc outputs shall be measured at least 1 minute after application of the degraded
inputs. :

The nominal condition measurements obtained in b shall be subtracted from the
enhanced condition measurements obtained in ¢ and the differences compared to
the requirements in Table III.

The degraded condition measurements obtained in d shall be subtracted from
the nominal condition measurements obtained in b and the differences compared
to the requirements in Table II.

For +120 vde only, the degraded condition measurement obtained in "'d" shall be
subtracted from the enhanced condition measurement obtained in "¢'" and the

difference compared to the réquirement in Table III.

The assembly heat sink temperature maintained at 100° £5°F.

4.3.11 Output Voltage Regulation (Condition B). With the following conditions established,

output voltage changes resulting from input voltage changes of the de supply voltages shall be
as specified in Table OI.

a.

b.

The assembly shall be connected as shown in Figure 1, Load B Condition.

Nominal Conditions. With nominal de supply voltages and signal input applied, the
+120, +20, -20, and +28 vdc outputs shall be measured #t teast 1 minute after
application of the nominal inputs.

Enhanced Conditions. With Condition B enhanced de supply voltages and input
signal in accordance with Tables V and VI applied, the +120, #2%, -20, and +28

vdc outputs shall be measured at least 1 minute after application of the enhanced
inputs.

. _ Degraded Conditions. With Condition B degraded de supply voltages and input signal

in accordance with Tables V and VI applied, the +120, +20, =20, and +28 vde¢ outputs
shall be measured at least 1 minute after application of the degraded inputs.

The nominal condition measurements obtained in b shall be subtracted from the
enhanced condition measurements obtained in ¢ and the differences compmd to
the requirements in Table III. :

The degraded condition measurements obtained in d shall be subtracted from the
nominal condition measurements obtained in h and the difference compared to the
requirements in Table III.

19
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£. For +120 vdc only, the degraded condition measurement obtained in "'d" shall be
subtracted from the enhanced condition measurement obtained in "o" and the dif-
ference compared to the requirement in Table III.

h. The assembly heat sink temperature maintained at” 100° +5°F.

4.3.12 Turn on Delay. The +120 vde output shall be measured at 200 + 10 and 400 + 50
milliseconds and the 28 vdc outputs shall be measured at 5.0 + 0.5 and 10.0 + 0.5 seconds
after application of the nominal supply voltage. The voltages measured shall be in accordance
with Table IV. Input voltage application shall be such that the risetime shall be <50 milli-
seconds (Figure 8) from 10 to 90 percent of input voltage magnitude.

4.3.13 Weight, Not applicable.

PREPARATION FOR DELIVERY.

(1]

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

NOTES. None,

20.
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(90%) T 27.5V

(50%) -

(10%)

g |
250 ms

TURN ON DELAY

FIGURE B




Apollo G&N Specification

PS 2007107 Rev - C

Original Issue Date: A2 ﬂujé‘s‘
Release Authority: TDRR 'Z2/¢2¢
Class Release: 4/

.
.

PROCUREMENT SPECIFICATION

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS
¥ - POWER SUPPLY -28 VOLT DC ASSEMBLY

DRAWING NO. 2007107

NO ggg

‘Rev,’ Pages b———————Approvals
Date TDRR No. Let. Revised AC NASA
WMi1/12/67 32626 AlSs iP-la | MGM EA -
(hv12/8/68 135574 B |4 MGM EA --
(v 112/19/68 |37131 € 12 10 FAA/AC | MGM EA e

This specification consists of Pages 1 11 inclusive.

L

o O

PPROVALS ’ ﬁ oot WM T

NASA/MSC

oA Ac




. APOLLO G&N Specification
g PS2007107 REV C

- -
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1% 8COPT

‘ 1.1 This specification establishes the detail requirements for complete identification and
acceptance of the Power Supply -28 Volt DC Assembly,

1.2 CLASSIFICATION, The requirements for the equipment covered by this specification
shall be classified as follows, Unless identified by the respective type, all requirements of
this specification are applicable for all types,

a, Typel, The requirements for part number 2007107-011 shall be designated
as Type I in this specification,

b, Type II, The requirements for part number 2007107-021 shall be designated
as Type II in this specification.

1.3 PRODUCT CONFIGURATION BASELINE ACCEPTANCE

1.3.1 The product configuration baseline shall be established by F.A,C.I. of the end item
Serial No. . This unit and all subsequent units regardless of intended use shall be
accepted to the configuration defined by Serial No, unless formally approved otherwise
as required by ANA Bulletin No, 445,

2. APPLICABLE DOCUMENTS
. 2.1 The following documents form a part of this specification to the extent specified herein,

2.1.2 Effective Issues, Unless otherwise specified herein, Military and Government Standards
and Specifications shall be the issue in effect on the date of request for proposal or invitation to bid,
SPECIFICATION
APOLLO G&N
ND1002214
STANDARDS
MIL-STD-202

DRAWINGS
APOLLO G&N 2007107

Copies of Specifications, tandards, Drawings, Bulletins and Publications required by suppliers
in connection with specific procurement functions should be obtained from the Procuring Activity
or as directed by the contracting office,

2.2 CONFLICTING REQUIREMENTS, In'the event of conflict between the requirements of the
contract, this document and the documents listed in the section, the following order of precedence

. shall apply and the contractor shall notify MIT Apollo Management of the conflict as soon as it is
_determined, '

a, The contract,
b, This specification
¢. Documents listed in this section
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istence between pin 1 and the remaining
0 mezohms. The resistence between pin 1 and
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1.1 This specification esteblishee the detail requirements for complete identifi-
cation and acceptence of the Power 8upply -28 ¥olt DC Assemnly PART NO. 200710T-011.

1.2 PRODUCT CONFIGURATION BASELINE ACCEPTANCE

1.7.1 The product configuration baseline shall ne established by F.A.C.1. of the

end item Serial No. . This unit and all subseguent units regardless of intended
use shsll be accepted to the configuration defined by Serial No. unless
formally approved otherwvise as required by ANA Bulletin Ko. U445,

€. APPLICARBLE DOCUMENTS

2.1 The following documents fom a part of this specification to the extent specified
herein.

2.1.2 Effective Issues. Unless otherwise specified herein, Militery and Govermnment

Standards AEE'Specificutiona shall ve the issue in effect on the date of request
for proposal or invitation to bhid.

SPECIFICATION

N~ - e
£ Lial 4 N s/

STANDARDS

<

MIL-TD 202
DRAWINGS
APOLLO O&N 2007107

Coples of Specifications, Standards, Drawings, Bulletins and Publications required
by suppliers in connection with specific procurement functions should be obtained
from the Procuring Activity or as directed vv the contracting office.

2.2 CONFLICTING REQUIREMENTS. In the event of conflict hetween the requirements of

the contract, this document, and the documents listed im the section, the following corder
of precedence shall apply and the contractor shall notify MIT Apollo Management of

the conflict as soon as it {s determined.

The contract.
This specification.
Documents listed in this section.

o oP
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g, REQUIREMENTS

3.1 PERFORMANCE.

3.1.1 Pre-Encapsulation Requirements. The assembly is required to conform to the
following design margin specification before encapsulation only. The assembly shall
perform as specified in this section (2.1.1) within the limits of the following
constraints unless otherwise noted:

a. Supply voltage: 21.5 0, - 4c

b. Assembly tempersture: 15° to 65°¢C

e. load: 150, 5%

d. Synehronizing input: &5.6 % 0.3 ke, T+ 3 Vpeak,

3.0 + 0.5 U sec pulse width At
‘half amplitude, risetime (1O
to 90%) 0.5 U sec max.

3.3.1.1 Synehronization Icvel. The assembly shall not be synchronized when the peak
amplitude of the synchrounizing input is less than 1.0 V. The assembly shall be
synchronized when the peak amplitude of the synchronizing input is greater then 2.0 V.

3.1.1.2 Unsynchyonized Frequency. With the synchironizing input removed the frequency
of the ascillator shall be 11.8 % 0.9 «xec.

3.1.1.3 Synchronizing Input Impedance. With the supply voltage removed, at a freguency
of 100 + 1 ke the magnitude of the input impedance at the synchronizing input
terminals shall be 350 + 50a.

Y. TG IC Supply Current. With the load removed the average DC supply current shall
be 17 + 4 ma. With a 30 V de supply voltage and with the load connected the maximum
instantaneous current shall be lese than or equal to 3 A.

3.1.1.5 Input Capacitor Test. with %0 V dec applied between terminals 4 and 5 and
O V de through a la reslstor, the ripple on the DC supply current shall be less than
0.75 A peak to peak.

3.1.2 Functional Requirements. Tne assembly shall perform as specified in this sectlon
4 P

(3.1.2) within the limits of the following constraints unless otherwise noted. after

encapsulation:

a. Supply voltage: 25 to 30V de
b. Assembly temperature 15° to GSOC
c. Loads:

1 15 » A, 5%

2 400 o , 5%
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5.6 % 0.3 ke, T = 3V peak,
0 - 0.9 U sec pulse width
t ha2lf enmplitule, risetime
10 to 90L) G.5 u sec mex.

d. S8Synehronizing input:

~~ W W n

3.1.2.1 Output Voltage. The output voltrre shall bhe between the limits specified
in Table X.

Supply Voltage Land | _Owtput Voitage V Ge |
' : 2 ; Limit 1 [ Timft 2
25 Vv 1 -23.0 ~25.0
25 ¥ 2 -2, 2 -26.2
30V ] 26 -30.0
30 ~29.3 313
i s e Bl G oS

. With smehronizing input reroved tue ocutput voltage shall be per Tobile 1X.

TABLE II

| Supply Yoltaye {  Jomd ) Output Voltage V dc
imit 3 Iamib -
4 . JLimdt ) fldmdb 2
30 1 -28.0 %30,
B it G A A S o e e b it i L i -.._..JL.‘_.._. RIS TRSRSEORe TNSE W SN SR caae

3.1.2,2 Output Ripple ¥oltage. Ueinz lo 2 1, the output ripple voliage shall be less
than 1.5 volts pemk to peaR.

3:1.2.3 Monitor Veoltage. Wwith a supply voltare of 30 V de, using load 1, and with a
10 k¥ A, 5% re#fstor between the menitor output ane tae -27.5 V de return the voltare

at the owtput wemiter shall be -1k.5 : 1.0 V de.

3.1.2.4 Contimuit, . With all imputs =nd lond remo ed, the resistance bctween pims U
and 5 and between pinc 8 end 9 shall ce less than 0.5 a.

3.2 PRODUCT CONFIGURATION,

. Y.2.2 Drawings. The configuration of tle assembly shal) be in accordance vith
APQLLO G&l Draving 2007107 anl all dravings and en'neerin: cota referenced thereon.
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%, QUALITY ASSURANCE PROVISIONS

L.1 GENERAL. The contractor responsible for the manufacture of the assembly shall be
responsible for the accomplishment of e'avh test required herein.

4,1,1 The failure of the end product to pmss any examination or test of this section
will sutematically eclassify the unit =3 nonconformin;. When nonconforming units are
corrected by the comtractor, thc unit shall be reinspected. Wwhen corrective action
hes been taken, the reinspection of the nonconforming unit may be limited to the

test or examination which defined the nonconformance, or when so directed by the
cognizant inspector, a camplete re-examination and retest of the unit may ve required.
Noneonforming units whieh have not been corrected will be cons!dered for ncceptance
only upen formal spplication by the ¢ ntractor to the cognizant NASA representative.

4,1.¢ Envirommental. Unless otherwise specified the mssemplies shrll be tested under
the following ambient eonditions: .

n. Temperature: 25-¥ 10°C
b. Relative Humidity: 204 max
¢. Baremetfic Presgure: 23 to 32 inches of Hz

4,2 FROCEDURE FOR SELECTION OF COMPONFNTS

———— S

.2.1 Symmetry Capacitor Selection. The selection of the symmetry capncitors, C5
and CH, shafl be perforwed within the limits of the following constraints:

a. BSupply voltage: 27.5 * 0.1V de
b. Assembly tempernture: 15° to 65°C
c. Load: 15 4, 5%

d. C5 and C6 initially equal tc 24 pf.

L.2.1.1 Selectlion Procedure. Lower one caprcitor such that the difference hetween
the conducting periods of the tw: collectors shall be less \..n'm 1 i: sec. If necessary
raise the opposite capacltor andypead just the one initially lowered.

4,3 TEST PROCEDURES.

#,3.1 Pre-Encepsulation Tests. The Lests required Hy this section (4.3.1) shall bve

performed before encapsulation only end shall be performed witnin the lin ts of the
followings come traints unless otherwise noted:

e. Supply voltage: . 7.5 ¥ 0.1 V de

b. Assembly temperature: 15 teb5'C

e. Load: 15 n, 5%
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d. Symnchronizing input: 25.6 : 0.3 ke, 7 1 3 V peak,
3.0 - 0.5 1 sec pulse width
et half amplitude, risetime
(10 to 90%) 0.5 1 sec pax.

§.3.1.1 Synehronization lLevel. Measure the naximum synchronizing imput amplitude at

.which assembly 18 not s;mchronized and the minimum synchronizing input smplitude

et vhich the assembly !s synchronized (Ref. Pere. 3.1.1.1).

b.3.1.2 ronized Frequency. Measure the unsynchronized freguency (Ber.
Para. 3.1.1.2).

4.3,1.2 Synchronizing Input Impedance. Messure the synchronizing inout impedance
(Ref. Para. 3.1.1.3). :

h.3.1.4 DC Supply Curremt. Measure the DC supply currents (Ref. Para. 3.1.1.h).

4.3.1.5 Input Copecitor Test. Messure the ripple on the IC supply current (Ref.
Para. %.1.1.5)}.

4.3.2 Functional Tests, The tests rcouired by this section (4.3.7) shall be performed
within the limits of the following constraints uniess otnerwise noted after encapsulation:

a. Supply voltagze - tests shall be conducted twice, at 25.1 - 0.1 V. de and
at 20.9 + 0.1 V dc.

b. Assembly temperature 1%° to 65°C
¢. loads:
1 194, 5%
2 : 400 a, 5%
4. Synchronizing input;: f5«0 £ 0.3 ke, T - 3 V penk,

2.0 0.5 u gsec pulse widih at
arl? amplitwe, risetime ( 10 %o
A6} C.5 u sec max.

e, Test setup as indicated in Figure 1

4,3.7.1 Eleectrical Performmnn-e Tests. Measure the following:

a. Outpul voltage (Ref. Para. 3.1.2.1)
b. Output ripple voltase (Ref, Para. 3.1.2.7)
¢. Monitor oltage (Ref. Para. 3.1.2.3)
¢. Continuity (with inpute and loasd removed) (Ref. Para, 3.1.2.L)

4.4 DRAWING COMPLIANCE. The assembly shnl)! be visuslly exmmined for complisnce to
the requiremenis of APOLLO G&XN Drawing 2007T107. Particulhir sttention shall be given
%o inspection for nicks, scratches, burrs, dents, encapsulation defects, contaminants,

.pin nisaligmment, and legibility and sppearance of merkings.

& s
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L.5 WORKMANSHIP VIBRATION TEST. The wortmanship vibration test shall be performed
within the limits of the Jollowing constraints:

a. Supply voltege: 2.5 % 0.1 ¥ de

b. Assembly tempersture: 15° to 65°C

e¢. Lload: 15 a, 5%

d. Synchropizing input: 25.6 * 0.3 ke, T * 3 V peak

3.0 ' 0.5 u sec pulse wiath at
half amplituie, risetime (10 to
o01) 0.5 U sec max.

4.5.1 Sublect the module to vibretion aleng the axis shown in Firure 2. The
vibration shall be simple hormonic motion swept from 10 to 2000 cps at & yet® of one
(1) octave per 15 seconds. The magnitude of the vibration shall ve ¢.0 grms limited
to 0.4 inch PP constant displacement !rom 10 cpe to the erossover Treguency.

%.5,2 During vibration the output voltsge shall not lie outside the range -25.5 - 2.5
for a period greater than ) msec.

k.6 INSULATION RESISTANCE. The insulation resistance between pin 1 and the remsining’
agsembly pins shall be as gvecified in Para. 3.2.3 when measured in nccordance with
Wethod 302-0f Standest MIL-HTD-202. The megohmmeter used shall have an ouwtput voltage

‘ of 225 - 75 V de Iimited to £ short.circult current of 6.0 ua. The resistance between
pin 1 and the heat sink shall be sg specified in Para. 3.2.3 when measured in
accordance with method 303 of Standard MIL-STD-202. To assure & good electrical
capnection the anodizing wma,; be penetrated.

2]
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5. PREPARATION FOR DELIVERY.

5.1 GENERAL.

GENERAL. Preparation for delivery shall be in accordance with Speeification
RD 1002214.




27.5 vpe ©-

Apollo G&N Specification
PS 2007107
Rev - "

i2

o

FIGURE 1

10




l ]

Apollo G&N Speeificationm

PS 2007207

Revy -

MOUNTING FACE OF ASSEMBLY—»
‘ /,"’
| ¥ £
! >
/1 /
RADIAL AXIS— il '

MOUNTING

HOLES

L‘“ ENCAPSU

RADIAL AX1S OF COMPONENTS

FIGURE 2




> ﬂﬂ\-v . 5 & T — it




Eoo : : Apollo Gi& N Specification
PS 2007108 Rev € =
: Original Issue Date: ¥f3/C) 55
. Release Authopity: TDRE 2/363

Class Release: A

PROCUREMENT SPECIFICATION :
PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS
AMPLIFIER 3200 CPS 1% ASSEMBLY

DRAWING NO, 2007108

Date i Revision TDRR , Pages : AA provéls
i Letter e [ Reviged b I
i Goit 7 O N R 2 JAS: O A s CRY 1wk
(MAs/i/es | B | 30833 6 eOfae]  EA | e
w6 ¢ | 3262 4 - (06l | MGM EA| ~—=-=n-
e R :
h) £
, ——fe -
{

e s — ¥ . F's &

This Specification consiste of Pages 1 to 10 . inclusive

{
. :

v

1 b" . v X Rase . n

: 1;\1"})30\'/\1,5 el L e e Fhehiatr | T
i LY Sl e L : _ » -

IASA/MSC ' i q’/"‘ "?"( AC




Apollo G&N Specification
PS 2007108
~Rev. C

3.1.2.1 Gain. The voltage gain of the assembly shall be 30.2 £ 3.2 V/V.~

3.1.2.2 Monitor. Witha 10 k{3 5% resistor connected berween the monitor and
0 V dc, the voltage at the monitor shall be 14.0 £ 1.0 V rms. :
3.1.2.3 Phase. The phase of the output voltage with respect to the input voltage
shall be 180° 1 3°. '

3.1.2.4 Harmonic Distortion. The harmonic distortion of the output voltage
shall be less than 1%.

3:1.2:5 _. ontinuity. The resistance between pins 5 and 6 and between pins 7 and 8
shall be legs than 0. 5 2 with inputs and load removed. :

3 2 PRODUCT CONFIGURATION

S Drawings. The configuration of the assembly shall be in accordance
with Apollo G&N Drawing 2007108 and all drawings and engineering data reference
thereon. :

3:2: 8 Maximum Weight . Not applicable.

3:.2.3 Insulation Resistance. The resistance between pin 1 and the remaining
assembly pins shall be not less than 100 megohms. The resistance between pin
1 and the heat sink shall be less than or equal to U. 5 ohms.

@
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1 SCOPE

1.1 Thiz gpec fication establishes the deta{l requirements for complete identis.

fication and acceptanve of the 3200 cps 1% Amplifier Assembly Part No, 2007108=011..

se i PRODUCT CONFIGURATION BASELINE AC.d’.P’I‘AN(.‘E

1.2:1 The product corfiguration baseline shall bhe established by F A, C, [, of the
and item Serial No. C . Thie unit aud all subsequent unite regurdless of
wtended use ghall be accepled to tile configuration defined-by Sarial Ne,

aniess formally approved otherwise as required by ANA Bulletin No, 445,

By 7 APPLICARLE DOCUMENTS
2ok The following documents form a part of this specification to the extent
specified herein;
2.1, 2 “Bifective Issues, Unless otherwise specified herein, Military and Government
Standards and specilications shall be the igssuc in effect on the date of request for
propesal or invitation to bid,

4

SPECIFICATIONS
Apollo C&AN ND 1002214

STANDARDS

MIL. STD 202

DRAWINGS
APOLLO G&N 2007108

Copies of Spevification, Standards, Drawings, Bulletins and Publications
required by supphiers in connection with specifi¢ procurement functions
ghouid be obtained from the Procuring Activity or ag directed by the con-
tracting office,

&g CONFLICTING REQUIREMENTS Inthe eveént of conflict between the veguire -
ments of the contract, thig document and the documents listed in this seciion, the
following erder of precedence shall apply and the comtractor shall nottfy MIT Apollo
Managemeni of the conflict ns soon as it is deterimined,
a, FThe comract,

b, This speciication,

&, "Dacwnents.listed in this section,

n

4
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ol PERFORMANCE ' i e S e '

3, '1 155 Pre-Enca sulntlon Reguirements. The assembly is required to con- _'
. -form to the following design margin specilication before encapsulation only,.. ..
‘The assembly shall perform as specified in this secuon (3. l 1) withtn the umlte Ly

of the following constraintl nnlou othorwlse notod. %o s R i, :
R St ) :Supply voltage- SR '_ ! i 27 5 + 0.1 V dc A e

i ket by CA ssembly’ temperuture' g & L : " 400 F 180C *. ¢ N
S R R P S By Load: i " ¥ 1500. 5% S i BT R R RS
£ SR Snnd, - Signal ground conmctod to 0 Vdc P32, et b R 0 e A T
= ,'e. Open IOOP. ‘ S ‘ o : '-, 1 -. ‘ " R ¢ ‘. : ,';" :a:
% 3,1,1.1 Bias Current, With the input shorted to 0 Vdc. the biap cuh‘em shall P
" be greater “than 10 md and lebs than 60 ma, at 40°C#5°C. - s A vy g Ul

e 8,'1,1, 2 - DC Supply Current, With an output of 28 0+40,2V rms at 3200 -3 32 aps, - % .
i the be. sup“‘r cur:e“{‘éﬁ'ﬂn? 375 + 75 mA, e A

3,1,1,3 Phage Mar in and Crossover F‘requency, W ith the lnput voltage such that
the output Is' T4, 0¥ 0, rms a 0% 32 ¢cps, the phase margin shan be greator N
~ than 450 at a crossover frequency between 12 ke and 30 ke, i

F‘" 8,1/, 4" Galih Mazgin, - With the. input voltage such that fhe utput la 14, o + o 1 v rms.
- at 3200 + 32 cps, the’ gain margin shall be greater than 10 dB, - .

3,1,1,5" Gam.' «With an output of 28,0 + 0, 2 v rms at 3200 % 32 cpe, the
loop gain s'}E‘IlEF"ZU+ ’3'dB. DT e R %

©{-3,1,1,6 Phase Shift, With an output of 28,0 + 0.2 V rms st 3200 + 32 cps, the: s ik
il phase of the ie output v Itage with respect to the iﬁput valtage shall be"180° +. 30° dV g

A8 1,17 Asymmetry. With an output of 28, 0+ 0,2 \4 rma at 3zoo+ 32 cpl, the f,; j
, ~"l"asymmetry between channels shall be less than“zs%. R

L. 07"3,1,1,8 Maximum Undistorted Output, An output of 34 V rms a‘ 3200 + 52 °P5'
: o shall have Tess than IU% disto 'ﬂion &2 :

CPEE Y Functional Reqnirements +» The aasembly shtu peﬂorm as npeciﬁed in f
: _'this section (3, I, 2) within the ImRs of the followtng oonntraints uhless otherwiee "
; ‘ﬂnoted; after encapsulation. _f * g $ 5 , :

;;\2_5 to 30 v dc Fiba
150 to 859C . i !

3 Sk 3200 4 32 epa i T
_.';28 0¥0,2V rms, ek

g a,  Supply voltage° :
LT L b, Assembly tomperature: L
AL LA Frequenb{

b o S -d.’ . Output vo tlg!!

‘e, Load: = Al A 15007 5% ;
,ff Signalground connected toOVde S
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8 1,2 1 Gain. The smltage gain of the. asscmbly shall hc 50:2 +3. 2 V/V
3122 Mﬁ ftor. - With 5'10 k% 5% regtétor connected berween the manttor and
; ‘0 4 dc thev ge at the manitor 3ha11 be 14.0 £ 1 0 V rms A »
'3 2 3 Phase The phase of the output voltage with respeet to the lnput vo}tage
sha ll be 1 ; S ,.

3,124 Harmonic Distortion. The harm-onic dis{ohion‘of th_-e Ao'utpu;» vc}_lfa_gqf s

- shall be less than {%.

e % 5 2 5 Contin it The resistance hetween pins 5 and 8 and between pins 7 and 8
: lhall be less than 55 with inputs and load removed

3.2 PRODUCT CONFIGURATION ;

% 2.1  Drawings. The configuration of the srssembly shau be in accordance
with-Apollo GEN Drawing 2007108 and all draw ings and engineermg data reference
thereon. :

3.2.2 . Maximum Weight . ,u. 70 'lbs

543 Ingulation Reszstance The resistance between pin 1 and the remainmg
assembly ping shall be nol less than 100 megohms.. The resistance between pin
1 and the heat sink shall be less than or equal to G 5 ohms.
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$ QUAurY ASSURANCE PROVISION

S ‘4 1 GFNLRAL The tontractor reaponaibte for ;xm manufaczure of the assemblv'
‘shall be Te sponelble for the accompnshment of each test. mqutred herein,

S " 4,1.3  The failure of an end product to pans any uxamimtion or test of thls sectlon
.jf.wm automaticelly classify the unit as nonconforming, When nonconforming waits
‘are corrected by the Contractor, the unit ¢hall he reinspected, ‘Vhen corrective

.. .‘action has been taken, the reinspection of a nonconforming, umit ‘may be limited to

Siio v the test or examination which defined the noncorfor mance, br when so directed by

w0 the eognizamt inepector, a complete re<examination. and retest of the unit may be.

v required,. Nonconforming unitx which have not been corrected will bie cons iuertd
i for @eceptance only upon formal apphcttion by the Contnmtor to. the cogniz&nt

G NARRS r‘pnnmtive i ‘

.»"f-;-:,f 4, ,t 2 onmental, lnless otherwm spcciﬂad, the’ unembnes shau bewr&ed :
underthe 0 wing constraints: : o - '

B, Temperatum~ e e SN Al C
b, Relative Humidity: Q‘%%‘M&x
e Barometric Preasure SR oot Ol tn 32 inches a{ ’dg 5

) L2 . PROCEDURE FOR SELECTION OF COMPONENTS'

‘v : 4. 2 4 .Bi&s Resistor Selection. The qehection of tbe biaa x%sistor shall be perform-
; -'ed wﬁhtnm Hmils of the'T ﬂﬁw"mg eonstranm, N , ;

% W Supply voltage: : %bé + 0.1 Vdc
‘b, Asseribly te mpernuxe ( 90 + 5‘3(:'

dacs el laplt qhorted to © Vdc i Ly

s A 2 1 1 Sﬂect&on Prooedure Scloet the loweut vahze fox RB lmch that the bhs :

current ie Ieeg than 15 miA, Then gelect the hi,ghuzt valie for RP such that me oy

g '-"biu current is greoter than 15 A,

ey 7.3 Gain Resgistor Sthetion, The selectioh of the loop gain rentrtar shall
. he performeé vitRin the Hniits B?IHE Iullowi:&g constraMw s
- &, Supply voltage: AT ; 2.5 e 0 1 Vide

b, Assembly temperature ' 400 ' ¥ 50(: :
e, Freguency: » ' 3200 £32 eps
4, Output voltage; v 28,0%0,2Vrms.
e, Load; : 150 %" 5"’

o, Signal ground connected to 0 Vde

“ 8« Open Loop: -

4,2,2,1 Selectlon Procedure, Sclect N2 such that the loop gain is 20 + 1 4B
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4,3 TEST PROCEDURES

4,3,1 Pre-Encapsulation Tests, The tests required by this section (4, 3, 1) shall
be performed before encapsulation only and shall be performed within the limits of
the following constraints:

a, Supply voltage: 27b5 + 0,1 Vdc
b, Assembly temperatum- 40 T 150C

c, Load: 15092, 5%

d, Signal ground connected to 0 Vdc

e, Open loop

4,3,1,1 Bias Current, With the input shorted to 0 Vdc, measure the bias current,
(Ref, Para, 3,1, 1.1),

4,3,1,2 DC Supply Current, With an output of 28,0+ 0,2 V rms at 3200 + 32 cps,
measure the DC supply current, (Ref, Para, 3,1,1,72),

4,3.1,3 Phase Margin and Crossover Frequency, With the input voitage such that
the outpui—is 14,0+ 0,T V rms at 3200 + 32 cps, measure the phase margin and the
crossover frequency, (Ref, Para, 3,11, 3),

4,3.1,4 Gain Margin, With the mput voltage such that the output is 14,0+ 0,1 Vrms
at 3200 + cps, measure the gain margin (Ref, Para, 3,1,1,4),

4,3,1,5 Loop Gain, With an output of 28,0+ 0,2 V rms at 3200 + 32 cps, measure
the loop gain, mef Para, 3,1,1,5)

4,3.1,6 Phase Shift, With an output of 28,0+ 0,2 V rms at 3200 + 32 cps, measure
the phase shift, (Re T Para, 3.1.1.6)..

4,3,1,7 Asymmetr With an output of 28,0+ 0,2 V rms at 3200 + 32 cps, measure
the asymmetry ﬁ'\‘;ef Para, 3,1,1,7).

4,3,1,8 Maximum Undistorted Output, With an output of 34,1+ 0,1 V rms at
3200 + 3Z cps, measure the distortion, {(Ref, Para, 3,1,1,8),

4,3,2 Functional Tests . The tests required by this section (4, 3, 2) shall be per-
formed within the 1imifs of the following constraints unless otherwise noted, after
encapsulation:
a, Supply voltage - tests shall be conducted twice, at 25,1 + 0,1 Vdc
and at 28,0+ 0,1 Vdec,

b, Assembly temperature: 40° + 25°C

c. Frequency: 3200+ 32 cps

d, Output voltage: 28,0¥ 0,2 V rms
e, Test setup as indicated in Fig, 1 a0 .
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4,3,2,1 Electrical Performance Tests, Measure the following:

o Gain (tef, Para, 3. 1,2.1)

. Moniter (Ref. Para 3. 1.2, 2)

. ‘Phase {Ref, Para, 3.1.2.9)

. Harmonic distortion (Fef, Fara, 3.1,2,4)

. Continuity(with inputs and load removed) (Ref, Pars, 3,1, 2,8}

o0 or

4.4 DRAWING COMPLIANCE, = The agsembly shall be visually examined for
co1 nplianteé 10 the requirements of APOLLO G&N Drawing 2007108, Particular
attentional shall be given to inspection for nicks, scratches, burrrx, dents,

“encapsulation defects, contan:inants, pin misalignment, and legibility and

appearance of marking,

4,5+ WORKMANSHIF VIBRATION ll‘b'l“i The workmanship \'ibratmn test
shall be performed within the Iinits of the following cons‘tramtw

a Supply voltage 27,5+ 0,1 Vde

b, Assembly temperature 15 fo 650C

i e, Freguency ~ 3200+ 32 cps’

d, . Output voltage 2. 0¥ 0,2V rms

e, Load ’ 150€, 5%

f, Signal ground counected to ¢ Vde

4,5,1 ' Subject the module to vibration along the axis ghown ip Figure 2, The

vibratmn ghall be simple harmonic motion swept from 10 to 2000 epr at g rate
of -one {1) octave per 15 seconds, The magnitude of the vibration shall be

. 8,0 grme lUmited to 6,4 inch P constant displacement fron: 10 epe tothe

crossover frequeucy

4, 5, & Durinp‘ vibration the output voltage shall not lie outeide the range

4,6 INSULATION RESISTANCE, The insulation resirtance between pin 1 and-
the rermaln dsse nbly ping s‘f\f’m as specified inPara, 3,2,3 when raeasured .
in accordance with method 302 of Standard MIL-STD=202. The megohm neter
used shall have an output voltage of 225+ 75 VDC li nited tn a short circuit
current of 6,0 pa, ’l‘ne recistance between pin 1 and the heat sink shall be aE
specified in Para, 3.2, 3 when maasure! in accordance with thethod 303 «

Standard MIL-S’I‘!)-?(‘:L’, To assure 2 good electrical connection the anod i:f.ing"
may be penetrated,

-1
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c. Operation: The assembly shall perform as specified herein when the output of the
assembly drives NASA Part No. 2007108 or equivalent, hereinafter called the
amplifier, and the output of the amplifier drives the remote sensing input of the
assembly.

d. Synchronizing Input: 0 and 7 phase 3200+4 pps, 743V peak, 3.040.5 usec pulse width
at half amplitude, risetime (10 to 90 percent) 0.5 usec max.

3.1.2.1 Controlled Voltage Setting. The voltage at the remote sensing input of the assembly
shall be 28. 6020, 29V rms ‘Vvith a synchronizing input and 28. 6+1. 4V rms without a synchronizing
input.

3.1.2,2 Non-synchronized Frequency. With synchronizing input removed the frequency of
the output voltage shall be 30604100 cps.

3.1.2.3 Harmonic Distortion. The harmonic distortion of the filter output voltage shall be
less than 0.75 percent with a synchronizing input and less than 2 percent without a synchronizing
input,

3.1.2.4 Phase Shift. The phase shift between the zero phase synchronizing input and tha filter
output voltage shall be 180° #7°. :
3.1.2.5 Monitor Voltage. With a 51K  +5 percent resistance connected between the Test
Point and 3200 cps Lo, the voltage between these points shall be 0, 495+0. 09V rms.

3.1.2.6 Continuity. The resistance between the two 3200 cps Lo pins shall be less than 0, 5Q
with all inputs removed.

3.1.2.7 Turn-On Characteristic . During turn-on, the controlled voltage shall attain steady
state without exceeding 31.5V rms,

3.2 PRODUCT CONFIGURATION

3.2,1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&N
Drawing 2007109 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. Not ajplicable.

3.2.3 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins

shall be not less than 100 megohms. The resistance between pin 1 and the heat sink shall be
less than or equal to 0.5 ohms, :

X%
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1. SCOPE

1.1 This specification establishes the detail requirements for complete identi-
fication and meeepiance of the AAC, Filter and Multivibrator 3200 cps Assembly
PART NO. 200Ti09-011.

1.2 PRODUCT CONFIGURATICON BASELINE ACCEPTANCE.

1.2.1 The product configurstion baseline shall be established by F.A.C.I. of
the end item Serial No. . This unit and all subsequent units regardless
of intended use shall be accepted to the econfiguration defined by Serial No.
unless formally approved otherwise as required by ANA Bulletin No. LS.

2. APPLICABLE DOCUMENTS

2.1 The following documents form a part of this specification to the extent
specified herein.

2.1.2 Effective Issues. Unless otherwise specified herein, Military and Govermment
Standards and specifications shall be the issue in effect on the date of request
for proposal or invitation to bid.

SPECIFICATIONS

APOLLO G&N ND 100221k
STANDARDS

MIL-STD 202

DRAWINGS
APOLLO G&F 2007109

Copies of Specifications, Standards, Drawings, Bulletins and Publications
required by suppliers in connection with specific procurement functions
should pe obtained from the Procuring Activity or as directed by the
contracting office.
2.2 CONFLICTING REQUIREMENTS. In the event of conflict between the requirements
of the comtract, this document and the documents listed in this section, the
following order of precedence shall apply and the contractor shall notify MIT
Apollo Management of the conflict as soon as it is determined.

a. The contract,
b. This specification.
c. Documents listed in this section.
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3. REQUIREMENTS

3.1 PERFORMANCE.

Bt B i el v

3.1.1 Pre-Encapsulation chpircnents. The assembly is re.uired to conform to

the tollowing reguirements before cepsuletion only. The assembly shall perform
es specified in this seeticn (3.0 1, within the limits of the following constraints

unless otherwvise noted:

a. Supply voltage: : T < DN ©
b. Asseubly termperature: 15° to L4O°C
¢, Operation: The output of the assembly

drives NASA Part No. 2007108
or equivalent, hereinafter
called the amplifier, end the
output of the smplifier drives
the remote sensing input of the
sembly.

d. Synchronizing input: 0 and m phase 3200 * -k pps,
7T 1 3V peak, 3.9 * 0.5 u sec
pulse width at half amplitude,
risetime (10 to 20%) 0.5 u sec
mex.

& 1 1.1 Linear Dynemic Renve. The controlled voltage shall change less than 0.5%
for = 'hqnge in amplifier gain from 30.2 - 3.2 V/V t0 15.1 f 1.6 V/V and from

30 : 3.2 V/V to 60.4 = 6.4 v/V.

3.1.1.2 Asymmetry. With the synchronizing input removed, the asymmetry at the
multivioretor collector which drives the chopper shall be less than 10%. With
the synchronizing input present =2symmetry shall be less than 2%.

3.1.1.3 Synchronizetion Level. Synchronizing inputs having an amplitude greater
than 2 V peak sh=ll synchronize hoth sides of the multivibrator. Synchronizing inputs
having an amplitudie less than 0.5 V peak shall not svnchronize either side of the
multivibrator.

3.1.1.4 Nominal DC Supply Current. -The DC supply current shall be 30 ¥ 10 ma.

X o

3.1.2 Functional Regquirements. The assembly shall perform as specified in this
section (3.1.2) within the limits of the following constraints unless otherwise noted,
after encapsulation:

a. OSupply voltage: 25 to 30 V de

b. Assembly temperature: 15° to 40°C
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c. Operation: The assembly shall perform as specified herein when the output of the
assembly drives NASA Part No. 2007108 or equivalent, hereinafter called the
amplifier, and the output of the amplifier drives the remote sensing input of the
assembly.

d. Synchronizing Input: 0 and 7 phase 3200+4 pps, 7£3V peak, 3.0+0.5 usec pulse width
at half amplitude, risetime (10 to 90 percent) 0.5 ysec max.

3.1.2.1 Controlled Voltage Setting. The voltage at the remote sensing input of the assembly
shall be 28, 60+0. 29V rms with a synchronizing input and 28. 6+1. 4V rms without a synchronizing
input.

3.1.2.2 Non-synchronized Frequency. With synchronizing input removed the frequency of
the output voltage shall be 3060£100 cps.

3.1.2.3 Harmonic Distortion. The harmonic distortion of the filter output voltage shall be
less than 0.75 percent with a synchronizing input and less than 2 percent without a synchronizing
input.

3.1.2.4 Phase Shift. The phase shift between the zero phase synchronizing input and the filter
output voltage shall be 180° £7°,

3.1.2.5 Monitor Voltage. With a 51K @ 5 percent resistance connected between the Test
Point and 3200 cps Lo, the voltage between these points shall be 0, 495+0. 09V rms,

3.1.2.6 Continuity. The resistance between the two 3200 cps Lo pins shall be less than 0, 5Q
with all inputs removed.

3.1.2.7 Turn-On Characteristic . During turn-on, the controlled voltage shall attain steady
state without exceeding 31.5V rms,

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&N
Drawing 2007109 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. 0.8 lbs,

3.2.3 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins

shall be not less than 100 megohms. The resistance between pin 1 and the heat sink shall be
less than or equal to 0.5 ohms,
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b, QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly
shall be responsible for the accomplishment of each test required herein.

k.1.1 'The fallure of an end product to pass any examination or test of this section
will automaticallyclassify the unit as nonconforming. When nonconforming units

are corrected by the contractor, the unit shall be reinspected. When corrective
action has been taken, the reinspection of a nonconforming unit may be limited to

the test or examination which defined the nonconformance, or when so directed by the
cognizant inspector, a complete re-examination and retest of the unit may be required.
Nonconforming units which have not been corrected will be considered for acceptance
only upon formal application by the contractor to the cognizant NASA representative.

b,1.2 Envirommental. Unless otherwise specified, the assemblies shall be tested
under the following embient conditions:

a. Temperature: 25 < 10°¢C
b. Relative humidity: 90% max.
c. Barometric pressure: 23 to 32 inches of Hg

4.2 PROCEDURES FOR SELECTION OF COMPONENTS.

k.2.1 Selection of Controlled Voltage Setting Resistors. Selection of the
controlled voltage setting resistors shall be performed within the limits of the
following constraints:

a. Supply voltage: 27.5 - 0.1 V de
b. Assembly temperature: 25 2 5%
¢c. Synchronizing input: O and w phase 3200 - 4 pps,

7 % 3 V peak, 3.0 ¥ 0.5 ysec
pulse width at half amplitude,
risetime (10 to 90%) 0.5u sec
max.

d. Test setup as indicated in Figure 1. The amplifier shall be NASA Part
No. 2007108 or equivalent.

4,2.1.1 Selection Procedure, With R3 not connected, select the lowest value for
R2 such that the controlled voltage is less than 28.20 V rms, ¥ith R2 connected,
select a value for R3 such that the controlled voltege is 28.60 - 0.06 V rms.

L,2.2 Seleetion of Non-synchronized Frequénqy Setting Capacitors. Selection of the
capacitors that determine non-synchronized frequency shall be performed within the
limits of the following constrainis:

a. Supply voltage: 27.5 ¥ 0.1 V de
b. Assembly temperature: 25 1.5%
e, SBynclronizing input: none
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d. Test setup as indicated in Figure 1. The amplifier shall be NASA Part
§ Ho. 2007108 or eguivalent.

h.2.2.1 Selection Procedure. Select identical value capacitors C8 and Cll for a
filter output frequency of 3I0LO : GO cps

4.2.3 Selection of Phese Sctting Cepacitors. Selection of the output filter capacitors
shall be performed within the limits of the Tollowing constraints:
. Supply voltage: £1+5 = 0:1. ¥V de
v. Assembly temper-ture: 15* to HO°C
£ 2 E ~ +
c. Synchronizing input: ) and n phase 3200 = 1 pps,

7 - 3 V peak, 3.0 - 0.5 u sec
pulse width at half amplitude,
risetime (1C to 90%) 0.5 u sec
mex.

d. Test setup as indicated in Pigure 1. The amplifier shall be NASA Part
No. 2007108 or equivalent.

4.,2,3.1 Selection Procedure. With C7 not connected; select the highest value for

C6 such that the filter output voltage lags the O phese synchronizing input by less

than 180°. With C6 connected, select a value for C7 such that the {ilter output
. voltage lsgs the O phase synchronizine input by 180° ¥ 2°.

4.3 TEST PROCEUDRES.

4.3.1 Pre-Encepsulation Tests. The tests required by this section (4.3.1) shall be

o
performed before encapsulastion only and shall be performed within the limits of the
following constraints unless ctherwlse noted;: >

a. Supply voltare: £T.2 = 0.1V de
b. Assembly temper:ture: 15° to 40°C
¢c. Synchronizing input: 0 and ' phase 3200 - & pps

’?
T % 3 V peak, 3.0 £ 0.5 u sec
pulse width at half amplitude,
risetime (10 t090%) 0.5 u sec max.

d. Test setup as indicated in Figure . The amplifier shall be NASA Part
No. 2007108 or equivalent.

4.3.1.1 Linear Dynamic Ruinge. With the synchronizing input present, measure the
controlled voltaze under the following conditions (Ref. Para. 3.1.1.1);

/
/

a. Amplifier gain: , 30.2 t 3.2 V/¥
b. Amplifier gein: 15.1 - 1.6 V/¥
¢. Amplifier gain: 60.4 = 6.4 V/V
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§.3.1: Asymmetry. Measure asymmetry at *hr “u‘("iﬁ”' or collector vhich
drives the chopper, under the followinz conditions (Ref. Para. 3.1.1.2):

a. Synchronizinzg input present
b. Synchronizing input remo -ed
h.3.1.8

e
aiffer

Observe

'r‘m the input specified in k.-

Synchronizetion Level. The synchronizing input used for these tests shall
}.] .¢ only with re upect to peak amplitude.

.

whether each side of the multivibrator is synchronized under the following

conditions (ref. Para. 3.1.1.3):

a. U:nohronitin; input amplitude: 0.4 - 0.1 V peak
b. Synchronizing input emplitude: 2.1 ! 0.1 V peak,
h.3.1.h%

the DC supply current

k.3.2

Nominal DC 8 1y Current. With the synchronizing input present, measure
ef. Para., 3.1.1.4).

Functional Tests. The tests recuired by this section (4.3.2) shall be performed

within

a.

the limits of the following constraints unless otherwise noted; after encapsulation:

Supply voltage: Tests sha

b. Assembly temperature: 15° to Lo°C ;
c. Synchronizing input: 0 and m phsse 3200 - 4 pps,
T - 3V peak, 3.0 = 0.5 u sec
pulse width at hall amplitude,
risetime (10 to 90%) 0.5 u sec
mAaX.
d. Test uetup as indicated in Figure 1. The amplifier shall be NASA Part
No. 2007108 or equivalent.
k.3.2.1 With the synchronizing input present, measure the following:
a. Controlled voltage (Ref. Para. 3.1.2.1)
~ b. Harmonic distortion (Ref. Para. 3.1.2.3)
c. Phase shift (Ref. Para. 3. l.f.h)
d. Monitor voltage (Ref. Para. 3.1.2.5). This measurement need be made only once.
4,3,2.2. With the synchronizing input removed, measure the following:
a. Controlled voltage (Ref. Para. 3.1.2.1)
b. Frequency (Ref. Para. 3 1.?.’)
¢. Harmonic distortion (Ref. Para. 3.1.2.3)
4.,3.2.3 Continuity. With external connections removed from all other pins, measure

the resistance between the two 3200 cps Lo pins (Ref. Para. 3.1.2.6).

4,.3.2.4 Turn-On Characteristic., Monitor controlled voltage from turn-on of supply voltage
until controlled voltage attains steady state (Ref. Para. 3.1.2.7).
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L.k DRAWING COMPLIANCE. The assembly shall be visuslly examined for compliance to
the requirements of Apollo G&N Drawing 2007109. Particular attention shall be given
to inspection for nicks, scratches, burrs, dents, encapsulation defects, contaminants,
pin misaligmnment, and legibility and appearance of markings.

4.5 WORKMANSHIP VIBRATION TEST. The werkmanship vibration test shall be performed
within the limits of the following constraints:

a. Supply voltage: 27.5 + 0.1 V de
b. Asscembly temperature: 15° to 40°C
¢. Operation: The assembly shall perform as
' specified herein when the output
5 of the assembly drives NASA

Part No. 2007108 or equivalent,
celled the amplifier, and the
output of the amplifier drives
the remote sensing' input of the
assembly.

d. Synchronizing input: O and m phase 3200 + 32 pps,
T + 3V peak, 3.0 + 0.5 u sec
pulse width at half amplitude,
risetime (10 to 90%) 0.9 u sec
max. -

4.5.1 ©Subject the module to vibration along the exis shown in Figure 2. The vibra-
tion shall be simple harmonic motion swept from 10 to 2000 cps at a rate of one (1)

octave per 15 seconds. The magnitude of the vibration shall be 6.0 grms limited to

0.4 inch PP constant displacement from 10 cps to the crossover frequency.

4.5.2 During vibration the remote sensing input voltage shall not be outside the
range of 28.6 + 2.9 V rms for a period greater than 1 msec.

L,6 INSULATION RESISTANCE. The insuletion resistance between pin 1 and the remaining
assembly pins shall be as specified in Para. 3.2.3 vhen measured in accordance with
 method 302 of Standard MIL-STD-202. The megohmmeter used shall have an output voltage
cof 225 + 75 V de 1limited to a short circuit current of 6.0 ua. The resistance between
pin 1 and the heat sink shall be as specified in Para. 3.2.3 vhen measured in accord-
ance with method 303 of Standard MIL-STD-202. To assure a good electrical connection
the anodizing may be penetrated.
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5.1 GENERAL., Preparation for delivery shall be in accordance with Specification
ND 100221L
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3.1.2.1 Gain. The voltage gain of the assembly shall be 21.6 ° 2.2 V/V.
- — ———

3.1.2.2 Output to o iith & 7.5 ka, 5% regsistor ¢onnected between the output
to AAC and O V de, the voliage at the output to AAC shall be 28.0 = 0.2 V rms.

1

3.1.2.3 Monitor. With a 10 ka, 5% resistor connected between the monitor and
O V de, the voltage at the monitor shall be 14.0 ¢+ 1.0 V mms.

3.1.2.4 Phase. The phrse of the output voltage with respeet’ tc the input voltage
gsholl be 1P0° 4 el ‘

3.1.245 Harmonic Distortion. The harmonic distortion of the output voltage shall
be less than 1%.

3.2 PRODUCT CONFIGURATION.

w

Mhe configuretion of the assembly shall be in sccordance with
g 2007110 and 211 dye ings and engineering data referenced thereon.

i~ S 1 Drewi

APOLLC G&R Draw

-~
2.2.2 Maximum Weicht. Not applicable.

[

X Ins n Resistance. The resistance between pin 1 and the remaining
assembly pins shall be not less than 100 megohms. The resistance between pin 1
end the heat sink shall be less than or equal ta 0.5 ohms.

PRSI D
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1. BSCOPE

1.1 This specificetion establishes the detail requiremente for complete identi-
rioation and acecptmce of the 800 eps 1% Amplifier Aauubly PART RoO. 2007110'011.

1. 2 mm eammm BASELINE ACCEPTANCE

1.2.1 'The product configuration baseline lhall be established by P.A.C.I. of the
end item Serial No. . This unit snd'Al1 subsequent units regardless of
intended use shall be accepted to the configuration defined by Serial Ne.

unless formally approved othervise as required by ANA Bulletin No. Lis,

2. APPLICABLE nom ¥

2.1 The following decuments form & pert of this specification to the extent
- specified herein.

2.1:2 ctive Issues. Unless otherwvise specified herein, Military and Government
Standards cations shall be the issue in effect on the date of reguést
for proposal or invitation to bid.
SPECIFICATIONRS
“APOLLO G&N KB 1002214
STANDARDS
MIL- 3D 202
~ :
APOLLO G&N 2Q0T110
Coples of Specifications, Standards, Drawvings, Bulletins and Publications
required by suppfiers in connmection with specifie procurement functions
should be obtained trom the Procuring Activity or as directed by the gontract-
ing office.
2.2 CONPLICTING REQUIREMENTS. In the event of conflict betveen the requirements
of the contract, this docwment and the documents listed in this section, the following

order of precedence shall apply and the centractor shall notify MIT Apollo
" Management of the econflict as soon as it 1s determined.

8. The contract.
b. This specification
¢. Documents listed §n this section.
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3 1 1 Pro-mcagsulation Re_quirements. 'mm aasembly 1- required to conj‘om to the Vi
. following design margin specification before encapsulation only. The assembly nhau
- perform as specified in this section (3 1.1) vithin thl l:luitl of the fonoving
constraintn unless otherwlu noted, : o ' k=

B ,*" Supply voltage RN e T PP -« 1 8 X UM P Ml
NG D “Assemblar tempcmturez ' e v WOXP R XSG, n L RE T e G S TR e
5 v‘)‘ £ .:-C'-- Lmd‘ a » _'"-\ 56l A . ~.'« 5 v . 4 .,! ‘.. . ' .,4.
T de L Signal ground connectcd to 0 V de s AFhge s 2 W LT S L e

4 e.” Open loop : ; o
3 1 1.1 Bias Ourrent. With the 1m'mt ahorted to 0 v dc,’;tho bi.a.s current shall be
" greater than 7.ma and léss than 120 iud,.at 40°C#6°C.. =
el 3 ¥ 18 2 e Supply Curyent. With an ,output of 28 0 £ 0. 2\! s at 800 8 cm,
the DC aupply current shall be 0.95 - . 0.2 A,

3 1.1.3  Phase Margin and Crossover Fremxenqx.' With the 1uput volta,gc such that the
“output 1s 14.0 ¥ 0.1 V yms at 80O 1 B cpn, the phase margin shall be greater
- than ks’ at a crossover trequency botween b.5 ke and 11 ke.

. V3,041 Gatn Maggin. “With the tnpot wodkage sch Shat Shs subiat Su 1h 0.4 Al
[T j-‘ o 04 1 V rms. at 800 # 8 cps, the ~gain margin shall be greater tha.n 10 dB. . -'::-‘ o

3115 Gain. witho.noutputof?BOtO.&*Vmataootacps,theloop
gain shall be 20 363. W . e %, 22 : .
. 3116 Phase Shift. Vithanoutput of280¢02Vmat800*8¢?s, thepha.ae
AN of the output voltage ‘with respect to the 1nput volta.gc shall be 180° :

o 3. 1.1,T Asymmetry. Hithunv:mtput of280*0.2Vmsat800*8cpo, theuymmetry
e _betveen channels shall be less than 25%. - i ] ; ke et

-

3118 MaximmUndutortedO\rtput Anoutputofsth-ateoo*ecpa -hm
have less than lO‘ﬁ distortl:un. ; _

‘li =4

3.1.2° Punetiohal Teqhiseuents. - the desaabi: ahatd perform as specified in thﬁ "o
S8 .. section (3.1.2) within the nnit- of the rduoving constrainta, -.rtor cncapsmtion-

. a. Supply voltngex et g o 25 to 30 V dc RS AR
- /b, Assembly. tmpcutm: : SR U T o R AR L DR
c.. Frequemoy: : ., =~ . PN T '. 800t 8 eps . Lt e Sl
+d, Output voltages - .. . TSSO 28078042 v ms . ', Mo St S AT
17 ey Loads 2 R A e
«'_r.,'signalsrmxlconnectodtoOVdc‘." fdd B ;
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‘ 3-1.2.1 Gain. The voltage gain of the assembly shall bde 21.6' % 2.2 v/v,

s A

3. 12, P’ M t to ARC. With e 7.9 ka, 5% resistor connected vetween the output
' to M¢ i¢c, the voltage at the output to AAC shall be 28.0 % 0.2 V rms.

i3 B ¢ l.a.3 xenitar. With a 10 kn, 5% resistor connacted between the monitor =nd
Pt OV de, th. mm &t the monitor shall be 14,0 ¢ 1.0V mms.

: : 3.1.2, § . The phuse of the outpit volinze with respect to the input voltage
e ghall bc I

‘ 3 1 2.5 !iamonic Distortion. The harmonic distortion of the orutpuh voltare shal)l
bc less tiu!.n 1% :

3. 2 mm CONFIOURATION .

3.¢..1 Drtﬂ s The couﬁgumuion of the assembly shall be in mccordance with
=A!'0LLO v!.ng 2007110 and all dre.ings and engineering data referenced thereon.

A

3. "2 nmm mgpt. 1.5 lbs -

-

,3.3. tion lclis'tince The resistance between pin 1 and the remaining
' ;uenhly ing th-lfic not less than 100 merohms, The resistance between pin 1
end tht hcut sink Bhb.ll be less than or egqual to 0,5 ohms. .
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k. QUALITY ASSURANCE PROVISIONS
k1 ' : T™e contractor responsible for the mmnufacture of the assembly

shall responsible for the nccomplishment of each test required herein.

4.1.1 The failure of the end product to pass any examination or test of this

‘section will sutomatically claseify the wnit as nonconforming. When nonconforming
units are corrected by the contractor, the unit shall he reinspected. When

corrective action hes been taken, the reinspection of a nonconforming unit may be
limited to the test or examination vhich defined the nonconformance, or when 8o

directed by the cognizant inspector, a complete re-examination and retest of the

unit may be required. Nonconforming units vhich have not been eorrected will be
considered for acceptance only upon formal application by the contractor to the
cognizant RASA Miw.

k1.2 Envir « Unless othondce specified the assembliss shall be tested
under the fo ng ambient conditions:

a. Temperature: : 25 ¢ 10°C

b, Relative Humidity: b 3 90% max

¢. Barcmetric Pressure: 23 to 32 inches of Hg
k.2 PRDGEDURE POR BELRCTIGH O
Jt.....l Bias Mmor Selection. The selection of the bims resistor shall be per-
rumd in:l. 8 of the following constraints:

4. au»ly voltage: : 275 £ 0,1 VY de

b. Assesdly temperature: 4o* + 5°C

M Mt& to OV de
2.3, i yion B’ Baldet the Tovest villos Tor BID ek Shis the Si8a
current is less Then select the highest value ror R13 such that
the hias wnnt is mcter than 1h mi.
h.2.2 Mn Rest 'tor Selection. The selection of the loop gain resistor shall
be ed 8 of the following constraints:
: ; Sk 4 i3

a. Supply voltage: : 27.5 = 0.1 ¥ @

b, Assembly temperature: k0* * 5°¢C

c. Freguency: ‘ 800 £ 8 cps

a. Mput voltage: 28,0 + 0.2V s

Hlan: 05 'liM grownd conpeeted to O V de
& Open loop

A

i %
h2,2.1 Sohq‘uﬁ Procedure. Select R2 such that the loop gain 18 20 ¥ 1 dB,
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k.3 TEST PROCEIUIES,

.3.1 Pre-Bacapsulation Tests. The tests reonired by this section (%.3.1) shall
be performed before encepsuletion afily and shall be perfurmed within the limits
of the feollowing constraints;

a. Supply voliage: 2T.5.- 0.1 ¥V de
b. Assembly temperature: Lot = 15°¢
e, Load: - 5% ay 5%
« @, Signal grownd connected to O V 8
e. Open loop >

: §.3.1.1 Bies cumm; With the input shorted to 0 V dc, meapure the biss current
. ' (Ref. Pars, 3.1.1.1).

iy Bl 0. D y Current . th an output of 28,0 % 0.2 V rms at 800 - 8 cps,
- measure the supply eurrent (Ref. Para. 2.1.1.8), .

%.3,1.8 Phase Mergin Crossover Freguency. With the input voltage such that the

~ output 1s TA.0 T 0.1 V rms et 000 © P cps, measure the phase margin and the eregsover

- frequency (Ref. Para. 3.1.1.3). \

b.3.1.4 Gein Margin. ‘With the tnput voliase such that the output is 14.0
< 0.1V ras at %‘! 8 eps, measure the gain margin {def. Pnora. 3.1.1.4).

o B.3010% Gnin. With an output of 26.0 7. 0.2 V rms at 800 ° & cps, measure the
. loop galn igf Para. 3.1.1.5). A

5.3.1.6 Pnase Shift. With an output of 26.0 0.2 V rms at 800 : 8 cps, measure
- the phnse shift (Reg. Pera. 3.6

- x g _.' . » . ¥ ;
§.3.1.7 Asysmétry. With aneutput of 20.0 * 0.2 V rma at 800 * 8 cps, meesure the
QMYY-T%:_%JBI'B.I-]..'O.\ :

5.3.1.8" Mextmam Undistorted Ogiput. With an ewtput of 35.1 ¥ 0.1 V ms at
800 - 8 cps, measure the distortion (Ref. Para, 3.1.1.8).

8.3;2 pAl Tests. The tests required by.this section (4.3.2) shall be per-
formed within the te of the folloving constraints after encapsulation:

8. Supply voltage- tests sholl se conducted twice, at 25.1 T 0.1 V de
and at 29.9 * 0.1 V dc.

.~ Db. Asserbly temperature: . bo*® t 25°C
¢ Prequency: ‘ - 800 * 8 cps <
“d. Output voltage: : 28.0 © 0.2 Vrms

€. Test setup as indiecated in Maure 1 g




Apcllo G&N Specif{ication

P8 2007110
Rev -
'
4.3.2,1 Eleetrical Performance Tests. Meesure the folloving:

a. Oain ’ éRef. Para. 3.1.2.1)

b. Output to AAC Ref. Para. 3.1.2.2)

e. Monitor gﬂcf. Pare. 3.1.:-.3;

d. Paase Ref. Para. 3.1.2.4

e. Harmonic distortion (Ref. Pera, 3.1.2.5)

Lk.b  DRAWING OOMPLIANCE. The assembly shall be visually exmmined for compliance
to the requirements of APOLLO Q&N Drawing 2007110. Particular attention shall be
given to jnspection for nicks, scratches. burrs, dents, encapsulation defects,
conteminants, pin misaligmment, and lepibillity and appearance of markings.

k.5 WORKMANSHIP VIBRATION TESTS. The workmanship vibrstion test ghall be periormed
within the lhad.;a of the follovins electricsl constaints:

&. Supply voltage: 27.5 T 0.3 V de
b. - Assembly temperature: 15° teo 65°C

e. Freguency: 800 £ B eps

d. Output voltege: 23.0 £ 0.2V ™ms
€., Lond: 56 n, Sg

f. Bignal gxiound connected te O V de

4.5.1 SBudject the module t» vibration along the ex!s shown in Pigure 2. The
vibration shrll be simple harmonic motion swept from 10 to 2000 cps at a rate of
~one (1) octave per 15 seconis. The mgnitudie of the vibration shall be 5,0 grms
‘Iimited to 0.4 inch PP censtunt digplacement from 10 cps to the crossover freguency.

§.5.2 DPuring v;bration the output voltage shall not lie outside the range
28,0 % 2.8 V ms for a period grester than 1 msec,

b6 INSULATION RESISTANCE. The insulation resistance between pin 1 and the

rempining assembly ping shall be as gpecified in Para. 3.2.3 when measured in

sgcordence with method 302 of Standard MIL-STD-202. The mepchsmeter used shall have

an output voltege of 225 1 75 V d¢ limited to a short circuit curremt of £.0 ua.

" The resistence between pin )} and the hrat sink shnll be as specified in Para. 3.2.3
+ Vhen measured in accordance with method 303 of Standard MIL-STD-202, To assuve

% o m good eleetrical connection the anodizing may be penetrated. iy
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S. PREPARATION FOR DNELIVERY. ‘

5.1 OENERAL. - Preparation for delivery shall be in accordance with Specification
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% 3,1.2.1 Gain.! The voltage gain of the essembly shall bhe 1.00 * 0.04 v/

r‘\

.2 Monitor. With a 10 ka, 5% resistor connected between the monitor
d G V dc, the voltage at the monitor shall be 14,0 2 1.4 V mes.

.3.1.2.3 Phnase. The phase lead of the output voltage with respect to the input
voltege shzll ve PT70° #-3°

.1.2.4 Hammonie Distortion. The harmonic distortion of the output shall be less

2
than 5%.

3.1.2.5 Continuity. The resistance between pins 2 and 3, between pins 11 and 12,
between pins 13 and 14, and between pinsil5 and 16 shall be less than 0.5 a, with
imput and loads removed.

3.2 PRODUCT CONFIGURATION.

3.2.1 Drawinzs. The configuration of the assembly shall be in accordance with
APOLLC G&N Drawing 2007111 and 2ll drawings and engineering data referenced thereon.

3.2.2 Maximum Welght. Not applicable.

2.3 Insulztion Resistznce. The resistance hetween pin 1 and the remaining assembly'
pins £hall be not less than 100 megohms.  The resistance between pin 1 and the
heat '‘sink shall be less than or egual to 0.5 ohms.
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1. ScOPE

1.3 s specifigation establishes the detail requirements for camplete identifi-
. cation and wﬁ- of the 800 cps 5% Awplifier Assembly PART NO. BOOTIIL-OTL.

1.2 PRODUCT COMFTGURATION BASELINE ACCEPTANCE.

' 2.2.1 The product configuration baseline shall be established by F.A.C.I. of the
end item Serial No. . This unit and all subsequent units regardless of
intenfed use shall be aceepted to the configuration defined by Serial No.

_unless formally approved othervise as required by ANA Bulletin No. Lis,

2, APPLICABLE DOCUMENTS. '

2.1 The folloving docwments form = part of this specification to the extent
specified herein.

3.1.2 Effective Issues. Unless otherwise specified herein, Military and Govermment
Standards and Speeifications shall be the issue in effect on the date of request
for proposal or invitastion to bid.

SPECTFICATION

APOLLO GEll ED 1002214
| . STANDARDS
MIL-STD 202
DRAWINGS
“APOLLO G&N 2007111
Copies of Specifications, Standards, Drawings, Bulletins and Publications

- mequired by suppliers in connection with specific procurement functiems should
be obtained from the Procuring Activity er as directed by the contracting office.

2.2 CONFTLICTING %ﬂ.{’?. In the event of conflict between the regquirements
of the eo , this specification shd the documents listed in this sectiom,

the following order of precedence shall apply mnd the contractor shall notify
MIT Apello w\ of the epaflict as soon as it is determined.

a. ‘The contraat.
bs This specification.
c. - Documents listed in this section.
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3. REQUIREMENTS

31 PERFORMAKCE. -

3.1.1 Pre-Encapsulation Reouirerments. The assembly is required to coanform to the
_folloving design marpin specification before encapsulation only. The sssembly shall
perforn as specified in this secticn (3.1.1) within the limits of the following
constraints:

a. Supply voltare: 7.5 - 0.1 Vde
b. Assenbly terperature: * ' . ko® t 15°C
- C. Imd: 40 J\,!S% N
d. Signel ground connected to C V de
e. Open loop

3.1.1.1 Bies Current. With the 1npu't shorted to O V dc, tﬁe bins current shall be
greater then 13 mA anc less then 20 mA. - -

3.1.1.2 DC Suvply Current. with au outputof 2.0 ¥ 0.6 V rms 2t 800 & 8 cps. the
DC supply current shall ‘e 1.3 £0.3 A..

3.1.1.3 Pacse Marcin and Cyressover Frecuerncry. With an input such that the output e A
is 14.0 * 0.3 V rus at TOO ¥ ( cpa, the ohuse mrrgin shall be greater than is5°® at
a crossover frecuency between ) kc and 24 ke.

3.1.1.4 Gain Mercin. Wwi‘h an inpu: such thnt the output 1s 14.0 : 0.3 V rms =t
800 * 8 cps, the gzain marpin shall be greater tasn 10 dB.

3 1.1.5 Loop Gain. With an output of 2.0 ¥ 0.6 V rms et 800 t & cps, the loop
gain shall be 24 2 6 dB. > ) o

3.1.1.6 Phase Shift. With an output of 28.0 * C.5 V rms at 800°% 8 cps, the phase
of the output volt=ge with reepect to the input valtage shall be 180° - 30°. -

3.1.1.7 Asjrmetry. With =a output of 8.0 + O V ms at 800 - 8 _cps, the asymmetry :
between c:umnels sh~1] be liess than 20%. >

3.1.1.8  Meximum Undistorted Cutput. An output of 34 V rms shell have less than
10% distortion.

3.1.7 "Functional Recuircments. The ssserbly shall perform as specified.in this
section (3.1.2) within the limits of the followin; constraints unless otherwvise
notec af'ter encapsulstions

a. Supply voltase: . 25 to 30 Vede .,
b. Assembly temperature: 15° to 65°C

¢. Freguency: ' 800 ¥ B cps

d. Input vi:ltages 28.0 * 0.2 V rms
e. Load: 40 a,%5%

f. Signal ground connected to O V de
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.1,2.1 Cain. The voltage gain of the sssemdbly ghall be 1,00 =~ 0,04 V/¥

2 Monitor. With a 10 ka, %% resistor connected between the monitor
and 0 ¥ dc, the voltage at the monitor shall be 14.0 £ 1.4V mms.
3.1,2.3 Phase, The phase lead of the ocutput yoltage with respect to the input
veltage shall be 270° # 3°,

3.1.2.4 Harponic Distortion. The harmonic distortion of the output shall be less
than 5%.

3+1.2.5 Continuity. The resistance between pins 2 and 3, Between pins 11 and 12,

between pina 13 and 14, and betwveen pins 15 and 16 shsll be less than 0.5 a, with
input and loads removed.

3.2 ‘PRODUCT CONFIGURATION.

\
3.2,1 Drawvinge. The configurntion of the sassembly shall bhe in accordance with
APOLLO G&R Drawlng 2007111 and nll drawings and engineering data refercnced thereon.

3.2.2 Maximum Welght. 2.0 1lbs

3.2.3 TInsulation Resistance. The resistance hetween pin 1 and the remaining assembly
pins shall be not less than 100 mepohms. The resistance between pin 1 and the
heat sink shall be lese than or egual t4 G.5 ohms.

/A

4
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' L, QUALITY ASSURANCE PROVISIONS.
4,1 GENERAL. The contractor responsible for the manufacture of the assembly shall
be responsible for the accomplishment of each test required herein.

4.1.1 The failure of the end product to pass any examination or test of this
section will automatically classify the unit as nonconforming. When non-
conforming units are corrected by the contractor, the unit shall be reinspected.
When corrective action has been taken, the reinspection of a nonconforming unit
may be limited to the test or examination which defined the nonconformance, or
when so directed by the cognizant inspector, a complete re-examination and retest
of the unit may be required. Nonconforming units which have not been corrected
will be considered for acceptance only upon formal application by the contractor
to the cognizant NASA representative.

4.1.2 Envirommental. Unless otherwise specified, the assemblies shall be tested
under the following ambient conditions:

a. Temperature: 25 = 10°C
b. Relative Humidity: 90% max.
¢c. Barometric Pressure: 23 to 32 inches of Hg

4.2 PROCEDURE FOR SELECTION OF COMPONENTS.

4.2.1 Bias Resistor Selection. The selection of the bias resistor shall be
. performed within the limits of the following constraints:

a. DC supply voltage: 27.5 ¥ 0.1 V de
b. Assembly temperature: ko® ¥ s5°C

c. Input shorted to O V de

d. Resistor RB shorted to 0 V dec

e. Resistor RO showrted to O V de

f. Resistor R3: 5600, 5%
g. Resistor R9: 3000, 5%
h. Open loop :

4,2.1.1 Selection Procedure. Select the lowest value for R6 and'the highest value for
R5-such that the bias current is'greater than 17 mA. Select the highest value for R7 such that
the bias current:is less than 17 mA.

4,2.2 Loop Gain Resistor Selection. The selection of the léop gain resistor
shall be performed within the 1imits of the following constraints:

a. Supply voltage: 27.5 ¥ 0.1 V de
b. Assembly temperature: ko* % s°C
¢. Frequency: 800 * 8 cps
d. Output voltage: 28.0 £ 0.6 V s
e. Load: 400, 5% . ¥
f. Resistor R3: 5600n, 5%
g. Resistor RO: 3000a, 5%
. h. Open loop
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4.2.2.1 Selection Procedure. Select the largest value for R10 such that the loop gain is
less than 28 db. - .. ... "~~~ "'

L.2.3 Gain and Phase Resistor Selection. The seiection of the gain and phase
resistors shall be performed within the limits o{' the following conat;'aints.

a. Supply voltage: 7.5 < 0.1 V.de
b. Assembly temperature: ' Lo® * 5°C

c. Freguency: 800 T 8 eps

d. Input voltace: 26.0 * C.2 V rms
e. Lrad: : 40 a, 5%

f. Closed loop

4.2.3.1 Selection Procedure. Select R9 snd R? simultencously such thet the gain
is 1.00 ¢ V/V and the phase lead of the output volte; e with respect to the input
voltage is 270‘ . )

4.3 TEST PROCEDURES. | .

L, a 1 Pre-Fncapsulstion Tests. The tests required by this section (4.3.1) shall be

performeéd belore encrpsulation only and shall be pertomcd wvithin the limits ot
the following constraints:

8. Supp]y voltege: ’ ; 27.5 = 0.1 V de-
b. Assembly temperature° : Le* < 15°C

c. Load: . " 30 n, 5%

d. Signal ground connected to 0 v dc

s. Open loop . -

h,3.1.1 Bias Current. With the input shorted to O V dc, measure the bias ‘current
(Ref. Para. 3. 1 : 4 3 78

k.3.1.2 IC Supvl) Current. With an output of 28.0 - C.6 V rms at 800 - is cps, measure
the DC supply current (Ref. Para. 3.1.1.2).

4.3.1.3 Phase Marrin and Crosso"er Frecuency. With an input such that the output
is 14,0 ¥ 0.3 V rms at $00 = C cps, measure the phaae nrrgin and the crossover
frequency (Ref. Para. 3.1.1.3).

k.3, 1 L Geain Margin. With an input such that the output is 1%4.0 £ 0.3 V rms at
800 = 8 cps, measure the gain margin (Ref. Para. 3.1.1.%4).

4.3.1.5 Gain. With an output of 28.0 Z 0.6 V rms at 800 ¥ § cps, measure
the loop gain (Rei. Para. 3.1.1.5)..

L.3.1.6 Phase Shift. Hithanautputof280-06\!msnt800 8 cps, measure the

phase shift (Ref., Para. 3.1.1.5).

3.1.7 Asymmetry. With an output of 28.0 - 0.6 V rms at 800 8 cps, measure the
esyrmetry £+ Pare. Y.3.1.73.

1,3.1.8 Meximum Undistorted O .tput. With an output of 34.1 ¢ 0.1 V rms, measure the .
distortion (Ref. Para. 3.1.1.8).
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' h.3;2.1 Electrical Perrmce Tests. Measure the tollwus:

8. Oatm TR {Ref. Pare
b. Monitor . Ref. Para
Para

Para

] L¢ N

" @e Phase Ref.

v X

* . ‘de Harmonie distortion Ref. L
~ e. Continuty (ld.th inputs and loed ranovod) (M- Pu'a 3.1.2.5)

h ls nmwm OC’:PI.IMCE. The assezbly shall be visually emimd for eclpunnet to

. the requirements -of APOLLO G&N Draving 2007111. Particular attention shall be given jﬁ e
- to inspection for nicks, scratches, burrs, deats, encapsulation defocto, coatnimntt, R
pin misalignment, and 1eg:lb111ty and nppean.nco of u.rking-. . _ P N

4.5 WORKMANSHIP VIBRATION TEST. ‘ The workmenship vnmtm test shall be pcrron.d T, :
within the limits of the i'ollovlng constni.ntn Xk

o e. Suppiy voltage: . : 27.5 i0.1Vde

¥ - 'b. Assemdbly tempersture: ko® + 25°C . Bk
£.0 7 c. Frequemcy: . . 800 * B cps DRAIR SRR TS -
ot d. ,Inmrt voltage: . ‘ 260¥0.2Vems = - Lo
Pt L e . ' 30 a, #5% PRSI
&' o e Lo Simlgrcundcanneeted toOVde : ‘ ] R PRNCER Y SRR bl
e h.S 1 Subject the module to vidbratien along the axis lhmm in Pigure 2. The

Be " 5 vibration shall be simple harmonic motion swept from 10.to 2000 cps at a rate of ;,’:.,.t. S
§ "~ one (1) octave per 15 seconds. The magnitude of the vibretiom shall be 6.0 grms .7 I‘. A3
S linited to 0.4 inch PP constant displacement from 10 cps to the crossover trcquenoy.

-~

£ 'k.5.2 During vibration the output shall net lie eutside the renge 28.0 ¥ 2.8 V ras -
¥ ror a peried grester than 1 mees, :
} k é Innuhtion Renistanee. The insulstion ruuto.n« between pin 1 and the runinug
. assembly pins sholl be as specified in Para. 3.2.3 ' when measured in accordance iy

£0 " | vith method 302 of Staniard MIL-8TD-202. The megohmmeter used shall have an output -
E-‘_ 7 voltege of 225 * 75 V dc limited to a short eireuit current of 6.0 ua. The rn!.ctmei '»';
k.- - between pin 1 and the heat sink shall be as specified in Para. 3.2.3  vhen measured ' ':ﬁ.'
£
‘4

iy in accordince with méthad 303 of Standard xn,-sm-zoz. To assure a good electrical ' . .}
eamection the a.nodizina w be penetrated. Co - Ce T e 2 Lt
) g
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3. TPREPARATION FOR BELIVERY.

$,1 GENERAL. Preperstion for delivery shal) be im secordance vith Specificstion
XD 100221k,
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c. - Operation: The anseﬁbly shall*pérforh”u: 3pe'ci-'1
fied herein when the output of the ',
assembly driveg RASA Part No. 2007110

"or equivalent g heretmi‘ter ca.lled
the amplifier, and the’ output of the
Bmpllfier arives the 800 t:p,s l$ mput %

- of the assembly. H :

0 and ‘phase 800 + lpps, 1.2 £3 V:peé.'k,
3.0+ 0.5 i sec. pulse width at half :
amplitude, rlsetime (10 to 90%) 0.5

sec. max.

d. Synchronizing input:

3.1.2.1 Controlled Voltage Setting. The voltage at. the 800 ops 1% input of
the assembly shall be £8.00 * 0.28 V rms with a s:mchrcmizmg input wd 28.0

£1.48 V rme without a sync Hronizing input. :

3+1.2.2 - Non-synchronized Frequency. Wi th sym,b.roniziny mzput removed the °
frequency of the output voltage shall be 766435 ap@cc. :
3.1.2.3 Harmonic Digftortion. The harmonic distortion of'vthe filter outptit
voltage shall be less than 0.75% with a synchronizing input and less than 24

without a synchronizing input.

3.1.2.4 Phace Shift. The phase shift between the zero phase synchroniziﬁg

inputl and the filter output voltage shall be 180 +.7°, : ‘ .

3.1.2.5 Monitor Voltage. With a 51 ka * 5% resistance connected hetweén‘

the Test Point and 800 ¢cps 10, the voltage between these points sha‘ll be

0.657 + Q0,12 V s, . ; : _ ¥ SEyy L !
3.2 PRODUCT CONFIGURATION.

3.2.1 Drawings. The configuration of, the assembly shall be in acoordance ,
with Apollo GEN Drawing 2007112 and all drawings and engineenng data refarenced‘
thereon.

3,2.2 Maximum Weight, Not a.ppucahle.

_3%.2.2 Inshlation Resistance, The resistance between pin 1 a.nd the‘ nmming

assembly pins shell be not less than 100 megohms. The reaistance b.tween pin:l
and the heat sink shall be less than or equal to O. 5 ohms.

§
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1. SCOPE

1.1 This ppecification establishes the detail reguirementa for camplete
fdentification and acceptance of the AAC, Filter and Multivibrator 800 CPS

Alsembiy.PART RO, LOéE%%EEZigiiij BT 2269c9‘754/:l—"¢9",

1.2 PRODUCT CONFIGURATICN BAZTLINE ACCEPTANCE

-

1.2,1 The product configuraticn baseline stisll be established by F.A.C.I.

of the end item Serial No, « This unit and all subsequent unite regard-
less of inmtended use shall be amompted to the configuration defined by
Serial No. unless formally approved ctherwlse as reguired by ARA

Bulletin Ko. L4S.

2. AFPLICABLE DOCUMENTS : .
2.1 The fcllowing documents form a pert of this spécification to the extent
specified herein.
2.1.2 Effective issuee, Unless otherwise specified herein, Military and
Govermment Staﬁd&ﬁe and specifications shall be the 1ssue in effect on the
date of request for proposal or invitation to bid. :
SPECIFICATIONS
APOLLO -GN ND 1002214
STANDARDS
MIL-3TD 202
DRAW 3
APOLIO G- 2007112 A
Copies of Specifications, Standards, Drawings, Bulletins amd Pudlications
required by suppliers in connection with specific procurement functions
should be obtained from the Procuring Activity or as directed by the
eontracting office. :

2.2 CONFLICTING REQUTREMENTS. In the event of conflict between the raqixire-
ments of the combramet, this document and the doements listed im this section,
the following order of precedence shall arply and the comtractor shall notify
MIT Apcllo Management or the conflict as soon as it is determined.

a. The aontract;

b. 7This specification,

¢. Documents listed in this section.
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3. REQUIREMENTS

3.1 PERFORMANCE

; 3.1.1 Pre-Encapsulation Requirements. The assembly is requiréd to conform W
: to the following requirements before encapsulation only. ' The assembly shall it &
) perform as specified in this section (3.1,1) within the limits of the follow- AT
Hahek ing constrainte unless otherw:lse noted: , A «

4 & Bupply voltage: - . 21.5% 0.1Vde £y
.. b. Assembly temperature:: ; 15° to LO°C f'ﬁ‘l',’

. : e Operation: : o . The output of the assembly drives «“
gl NASA PN 2007110 or equivalent, here:ln- > 33

£ Ly, after called the amplifier, and the “j

i el output of the amplifier drives: the

| 80.0 cps li input of the assembly. ’

: . -~ d. Synchronizing input: O and = phase 800 + 1 pps, 7 * 3 v peak,

9 ' | & . T 3.0 £ 0.5 4 sec pulse width at half -
. _ ' | ‘amplitude, risetime (10 to 90%) 0.5 . .
;"‘ ; e sec. max, N » aaR ,".‘ﬁ' %
y 3.11.1 Linear Dx.namic'Range.' The controlled voltage shall change less tha.n"i" .
4 - 0.5% for a change in amplifier gain from 21.6 + 1.5 V/V to 1d.dal. OY/V“/V
‘and from 21.6 * 1.5 V/V to 43.2 ¢+ 3.0 V/V. ’ SiYE

3.1.1.2 Asymmetry. ' With the synchronizing input removed,. the asymetry at

, the multivibrator collector which drives the chopper shall be less than 10%. (] ,
- With the synchronizing input present asymmetry shall be less than 2% _ .‘.
: 3.1:1.3 Synchronization level, Synchronizing inputs having an amphtude "
v rreater than 2 V peak shall synchronize both sides of the multivibrator.’ w
: Wyachronizing inputs having an emplitude less than 0.5 V peak shall ot . e
synchronize either side of the multivibrator. o5 - A ,
ﬂ‘ e '3.1.1.4 RNominal DC Supply Current. The DC supply ourrant sha].l be 30 3 10 na. 4 '&
- 73.1.2 Functional Requirements. The auembly shall petrorn as lpecified in SN
', this section (3.1.2) within the limits of ‘the following coustmihts unlua 3

W : otherwise noted; after encspmhtion! oy : SR Tl i -'“?

- ' a -Bupply voltage: ey vedd 25 t'o,sdv do ik %
n' ' b, Assembly temperature. S 15“c‘:t,o‘,h6'¢:.'-'*_‘. !
’ | st
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cy Operation: ; : The dssembly shalitpirtbrm‘as speci;
’ fied herein when the output of the
assembly drives NASA Part No. 2007110
or eQuivalent, hereinafter called
the amplifier, and the output of the
amplifier drives the 800 cps i%'input
‘vof the aésembly. ;
ds Synchronizing input: = 0 and = phase 800 i'l YR8; T i'3 V peak,
2 : 3.0 % 0.5 4 secd pulse width at holf
ampiitud’e',‘ rigetime (10 to 904) 0.5 p
‘ S€C. mc ? 5
3.1.2.1, Controlled Voltage Setting. The voltage at the 800 cps 1% inpu‘ of
the assembly shall be 28,00 + 0.28 ¥V rms with a eynchronizing input and 26.0
£ 1.4 V rms without a synchrouizing input.

3.1.2.2 Non-synchronized Preqnéncy. Witb*ﬁynchronizing input removed the
frequency of the output. voltage shall be 755&3543@21&;.9,,

3.1.2.3 Harmopic Distortion. The harmonic distortion of thé‘tilter output
voltage shall be less than 0,75% with a synchronizing inpnt,and'less than 2%
without '‘a synchronizing inmput. v '

3¢1.24  Phase Shift. The phase shift between the: gero phase Synchzonlzing
input and the filter output voltage shall be 180 ¢

3.1.2,5 Monltor Voltage. With a 51 kn* 5§ resi‘stanne connected between

the Pest Point and 800 cps lo, the volfage between these points shall be

0.657 = 0,12 ¥V rms. PR e

3% PRODUCT CONFIGURATION. : :

3.2.1" Drawings. The configuration of thé asgembly shall be in accordance

with Apollo G&N DPrawing €007112 and all.drawings_gnd engineering data referenced

-

thereon.
.¢..2 Mﬂ!imum Welgp_ . 0. 5 Lbso 5
Fe2.3 InsalauionﬁResigtance. The rgsistande bqﬁween pin 1 and the remaining

agssembly ping shall be not less than 100 megohms. The resistance between pin 1
and the heat sink shall be less than or equal to 0.5 ohms.

v
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L, QUALITY ASEURANCE PROVISICNS

b.1 CFNERAL. The contractcr responsible for the manufacture of the assembly
shall be responsible for the accomplishment of each test regquired herein. :

L,1.1 The failure of an end prodict to pess any examination or test of this
sectibn will a.ut.;mt_ically claséify the unit as nonconforming. Whem non-
conforming units are corrected by the contractor, the unit shall be reinspected.
When dorrective action hee beaen taken, the reincpecticn of a nonconforming unit
may bé limited to the test or examination which defined the nonconfi rmance or,
when s0 directed by the cognizant inspector, a complete re-examination

and retest of the unit may be requiired. Nonconforming units which have not
been corrected will be considered for acceptance only upon formal application

by the contractor to the cognizant NASA representative.

4.1,2  Environmentel. UUnless ctherwise specified, the assemilies shall be
tested under the fillowing amblent conditioms:

a. Temperature: g5 £ 30°C
be. Relative Humidity: 90% max

:]

¢, Baroametric Pressure: 3 to 32 inches of Hg

N

4.2 PROCEDURES FOR SELECTION OF COMPONENTS.

4,2.1 Selectionm of Comtrolled Voltage Setting Pesistore. - Selection of the
controlled voltage setting resistors shall be performed within the limite of
the following constralnts:

a. Supprly voltagé: 87452 04% ¥:-4dc
0. Assembly temperature: 2R A°C
¢. Synchronizing :fuput: 0 and x phase 200 : 1 pps, 7 * 3 V peak,

3.0 # 0.5 p sec pulse width at half
amplitude, risetime (10 to 90%) 0.5 u
5€C mAaxX.

d. Test setup as indicated in Figure 1. The smplifier shall be NASA
Part N . 2007110 or equivalent,

4.2.1.1 GSelection Procedure. With R3 not connected, select the loweat velie

for RZ such that the contrclled voltage is less than 27.72 s, With R2

connected, select a value for FE3 such that the controlled voltage is 28.00 2
.06 ¥ rms.

4.Z.2 Celecticn of Non-synchronized Frequency Setting Capacitors. Selection

" p)

R e e A o L Vo, v T iy G O SO T N e 200 A T R mme— e e e o o
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of the capacitors that determine non-synchronized frequency shall be performed
within the limits of the following unlttuntitl
a, Supply voltage:
b Aasembly tenperature:

™~
-

7.5 ¢ Du1 V dc

_ £ 5°C

e Syﬁchronizing input: none‘ : )

d. Test setup as indicated in Figure 1.  The amplifier shall be NASA
Part Neo. 2007110 or cquivalen{.

0o
Vi

L,2.2,1 Selection Procedure. Selec+ 1deut cal xa e i?acitors CT and Cl0
for a filter output frequency of (760 ;3 cps . \ AS o
L.2.3 Selectiom of Phase Setting ng | “apahitor. él\ctiun q& the output filter

capacitcr shall Wperformed within the limits of the following constraints:

a. Supply voltege: T8 O R Ve
b. Assembly temperature: 15° to 40°C
¢. Synchronizing input: 0O and r phase 500 t 1 pps,

T = 3 V peak, 3.0 £ 0.5
sec, pulse width at half
amplitude, risetime (10 to 90%)
0.5 i sec max,
d. Test éetup as indicated In Figure l. The amplifier shall be NASA Fart
‘ No. 2007110 or equivalent. :

he 235 Selection Procedure. Select a value foi capacitor CS such that the
phase shift betwean the Piphase synchronizing pulse and the filter output is
180% + §°, :

k,3 *TEST PROCEDURES.

b.3.1 Fre-Encapsulation Teéta. The testm required by this section (4,3.1) shall
be performed before encapsulstion only and shall be performed ﬁithih the limits
of the following constraints unless ctherwise naoted: :

8. Supply voltege: - 27.5 * 0.1 V.dc
be Assembly temperature: 15%C to 40°C
c. Synéhronizing input: 0 and x phase 500 *+ 1 pps, 7 £ 3 V peak

3.0 * 0,5 u sec pulse wgdth at half
amplitude, risetfmm- (10 to 90%) 0.5 u
sec. mAX. :
d. Test setup as indicated The amplifier shall be NASA Part No.
il A 2007110 or equivalent.
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" B.3.1.1 Linear Dynamic Range. With the synchronizing imput presemt, measure . '
' the ‘controlled voltage under the folloving ennditons (Ref. Pare, 3.1.Le1): - | (i 0
Ea a. Amplifier gain: : 21.6 & 1.5 V/V ) X Féiyfgf
b. Amplifier gain: | 14.4%1.08/V/v .. IR e
c. Amplifier gain: k3.2 ¢ 3.0 V/V ’ l: ;:;
h.3.1.2 Asymmetry. Measure asymmetry at the miltivibrator collector vhich iy :fo;f
drives the chopper, under the following conditions. (Ref.. Para. 3.1.1.2): .
a. Synchronizing input present

b. Synchronizing input removed :
4.3.1.3 Synchronization Level. The synchronizing input used for these tests . .
shall differ fram the input specified in 4.3.1 q only with respect to peak Yrie
amplitude. Observe whether each side of the multivibrator h aynchronizod
under the following conditions (Ref. Para. 3.1.1.3): ‘ . # i
a. Synchronizing input amplitude: : ' S ibty peak :
b. Synchronizing imput amplitude: 0 2.1 % 0.1V peak.
4.3.1.b Nominal DC Supply Current. With the synchronizing taput present, "
measure the DC supply current (Ref. Para. 3.1.1.&) <A _

4.3.2 Functional Testa. The tests required by this section ; (4.3.2) shall be. . ,
performed within the limitse of the tollowing constraints unless otherwisc'notedy after

: encapsulation' , :
: a. upply voltage- s .+ Tests shall be conducted twige ;’1:
' : A e (at251101wcmdatz9.9§

' _ , e v 1001 Vde). B j-;

b. Assembly temperature:: . “~.;u15°C to bo°c - ‘{.?ﬂf

' ¢. Synchronizing Imput: = ' - ;x' :' 0 and x phase 800 * 1 TPS, 7 S '{;i

H A 3V opeak, 3.0 £ 0.9 p Bed.q 1 Arid
pulse vidth at half amplitude, .. '

' : risetiu'(:l.o to 90%) 0.5 g sec.
, . max. . Gl 'Eﬁ
Wt 'a. Test setup as indicated in Figure 1.  The amplifier shall be NASA
o4 x ' | Part No, 2007110 ar equivalent, e
4.342:1 With the synchronizing input present, measure tho following. = ; : ‘ﬁ
' a. Controlled voltage (Ref. Para. 3.1.2,1) . B
b. Harmonic distortion (Ref. Para. 3.1.2.3) g 4 fff,- ﬂj;Z§
c. FPhase shift (Ref. Para. 3.1.2.h) £ oo i e g e e

d. Monitor voltage (Ref. Para. 3.1.2. 5). This measurement need be made >i,'f!£3
only once. LI AT R e
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%.3.2.2 With the synchronizing input removed, measure the following:

a. Controlled voltage (Ref, a3 14 202)
b. l?equehcy {Ref. Para. 3 ). 2:8) A
ce Harmoric distortion (Ref. Para.. 3.1,2.3)

hols DRAWING COMPLIANCE. The acssembly shall be viéually exagined for compliance
Lo the fcqpirements of APOLIO G&N Drewing z007112: Particular attention shall
be given to imgpection for nicks, scratches, burrs, dents, encapsulation defecls,

contaminante, pin misalignment, and legibility end appenréune of markings.

)

h.S WORKMANSHIP VIBRATION TEST. The workmanship vibration test shall be

nerformed within the limits of the following' constraints:

%" Bupply-voltase: ' oL e 25 Opd N e
be AsSembly temperature: 15° 1o 40°%¢
e, Operation: The assembly shall perform us gpecified

herein when the output of the asgembly
drives RASA Part No. 2007110 or equiv-
alent, called the amplifier, and the
output of the amplifier drives the
: BOO cps 1% input of the assembly.
de Synchronizing inpui: 0 and = phase 800 = 8 ppe, 7 & 3V peak,
| 3.0 £ 0.5 4 seg. puise width at half
amplitude, ripetime (10 to 90%) 0.5 u
: 8&c, max..
o5, X Subject the module to vibration along the axis shown in Pipure <. The
vibration ghall be aiﬁple harmonic motion swept from 10 Yo 2000 cps at n rate
of one (1) octave per 15 seconds. The magnitude of Lhe wibration shall be 6.0
grme limited to Q.4 inch PP constant displacement from 10 eps to the crossover
frequenty. & o . .
4.5.2  During vibration the 500 cpe 1% (nput voitage shell not be outside the
range of 28,0 = 2.8 V rms for a period greater than 1 msec.
4,6 INSULATION RESISTAlCﬁ. The insulation resistance between pin 1 and the

remaining assembly ping i shall be as specifiesd in pars. 3.2.3 when messured in

accordance with method 302 of Standard MIL-8TD-202. The megohmmeter used shall

2
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‘1. SCOPE

1.1 PURPOSE. This specification establishes the detail req ~ements for complete
identification and acceptance of the G&N Suhsystem Supply Filter Module Assembly,
uereafter called the assembly, Part No. 2007113-011, )

2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part cf this specification to
the extent specified herein. Unless otherwsie specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid. :

@8

SPECIFICATIONS
APOLLO G&N
ND1002214 General Specification for Pieservation, Packaging,
Packing and Container >Marking of APOLLO Guidance
and Navigation Major Assemblies, Assemblies, Sub-
. assemblies, Parts and Associated Ground Support
Equipment.
STANDARDS
]
Military
MIL-STD-202 - Tesi Methods for Electronic and Electrical Component
Parts
DRAWINGS
APOLLO G&N
2007113 G&N Sulisystem Supply Filter Module Assembly

(Copies of specifications.. standards, drawings, bulletins, and publications required by
suppliers in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.) ’

2.2 CONFLICTING REQUIREMENTS. In event of a cowllict between requircments, the
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO
Management of the conflict.

a. The contract
b. This specification
c. Docments listed in this specification
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3. REQUIREMENTS
3.1 PERFORMANCE

3.1.1 Inputs. The Supply Filter Module Assembly hereinafter referred to
as the cssembiy, shall perform as specified herein when supplied with a
voltage supply of 30.0+0.1 vdc.

3.1.2 Characteristics

. 3.1.2.1 Telemetry Resistor. The telemetry resistor within the assembly
shall have a resistance o1 10.0+0.1K ohms.

3.1.2.2 Isolation. Electriczl isolation shall be mainteined between the two input ’
terminals when either input supplies current to the output terminal.

3.1.2.3 Filtering. The shunt capacitance from tne output terminal to the
0 vdc terminal of the assembly shall be 550 s+f +50 percent. =15 percent.

3.2 PRODUCT CONFIGURATIONS

3.2.1 Drawings. The configuration of the assembly shall be in accordance
with Drawing 2007113 and all drawings and engineering data referenced
thereon.

3.2.2 Standards of Manufacturing, Manufacturing Process and Production

3.2.2.1 Continuity and DC Resistance. The continuity and dc resistance
of the assembly shall be as specified in Table I. ]

3.2.2.2 Insulation Resistance. The insulation resistance. between pin 1
and the remaining assembly pins shall be not less than 160 megohms.

) TATLEI
CONTINUITY RESISTANCE

TERMINALS RESISTANCE REQUIRED

From To {Ohms)

3 E 10.0+0.1K

9 10 0.5 max

9 11

9 12

9 13

9 14

9 15 0.5 max
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TABLE I (Continued)
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! TERMINALS RESISTANCE REQUIRED
i From To (Ohms)
]
, 18 17 0.5 max
© 16 18 4
16 19 :
16 20
16 21
16 22
23 24
23 25
23 26
23 27
23 28
23 29
30 31
30 32 4
30 33
30 34
30 35
30 36 4 .
1 Heatsink 0.5 max. J
Y
=

e
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4. QUALLITY ASSL RANCE PROVISIONS g

3.1  PRODUCT PERSONMANCE AND CONFIGURATION REQUIREMEXNTS/
QUALITY VERIVICATION CiOSS RIEHERENCE INDEXN

Test/Examination Requirement Method
Teclemetry Resistor 3.1.2.1 4.3.5
Isolation 3:.1.2.2 4.3.6
Fiitering 3.1.2.3 4.3.7
Drawings - - 3.2.1 4.3.1 J
Continuity and DC

Resistance 3.2.2.1 4.3.3
Insulation Resistance 3.2.2.2 4.3.4

4.2 GEXERAIL.. The contractor responsible for tne manufacture of the
ussembly shal’ be responsibie for the accomplishment of each test requirad
herein.

4.2.1 ‘Test Conditions

2.1.1 Environmental. Unless otherwise specified, the assemblies shall
be tested under the follow ing umbient conditions:

a. Temperature: 239 +10°C.
b. Reclative Humidity: 205 max.
c. Baromeitric Pressure: 28 to 32 inches of Hg.

4.2.2 Xonconforming Units. Failure of the unit to pass any examination or
lL'al of this specification snall automztically clzssify the unit as nonconformirng.
Each nonconformiaz unit corrected by the contractoer shall be reinspected.
Reinspection may be limited to the test or exzmination which defined the
nonconformance, or, when directed by the cognizant inspector, a complete
retest and reex:minztion muv be required. Nonconforming Units which
huve not been corre cted wii! be-considered for acceptance only upon formal
application ''v the contractor to the cognizant NASA r-=rocorcuiive,.

4.3 TESTS

3.3.1 Drzwing Compli-nce. The assembly shzall be visuall- errz-irec
for compliznce to the reguirements of briwving 2007113, Purticular
attention sheil be zZiven to inspection for nicks, scratches, burrs, dents,
encapsuiant defects, contuminants, pin misulignment, and legibility

and appearance of markings.

4.3.2 \WWorkmunship-Vibration. \With the assembly connected as shown in
Figure 1, und switch S closed, the voltuge aeross pirs @ (i) and pin 30 (1.0)
shill be monitored. W hen the voltage menitored is 14.2520.75 vde switch 8
shill be openen, :nd vibrution of the assembly shall begin within five seconds

wfter the opening of switoh S. The assembly sh:dl be vibrated wiong an axis
perpendicuisr 10 the mounting f:ce oi the ::omhl\ with simple harmonic
motioa swept from 10 to 2000 cps 4l L rate of one ‘octave/15 sec. The
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rnzgnitude of vitretion shall br 6.0g rms li=ited to a 0.4 inch pp constant
displacezer. Trom 10 cps to the crcssover freguency. ouring vitration the
voltares froz pins 3, ¢, 16, end 23 to ground shall not be outside the range
of 13.5 vde through 26.0 vdc for a period greater than one microsecond. Aftey
vitretion, the assembly shell be visually examired as specified in 4.3.1.

4.3.3 Continuiiy and DC Resistznce. Resistance between the pins listed in
Teble I shall te as specified when mezsured with & low voltage resistance,
measuring device using j‘ethod 303 of Standerd !JL-STH~202. To essure a good
electricel connection, the anodizing nsy be penetrated.

L,3.4 Insulaticn Resistance, The resistance between pin 1 and the remaining
essembly pins shall be as specified in 3.2.2.2 when measured using Method 302
91‘ Standard ![JL-STD=-202. Tre megohmmeter used shall have an output of 225
=75 vde, limited to & short circuit current of 6.0.a,
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VIBRATION TEST SETUP
FIGURE 1

+30.040.1 vde

AHPV Vlw-.. 9 W ..W&WJ.W!.-T&W-L
Auv ! |
.mm. T - i
a8
B
i3
i
%3
O b
b1
H
. .
- B
2 >
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| 22
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4.3.5 Telemetry Resistor. Pesistance of the telemetry resistor shall be as specified in
301.2,1 when measured from terminal 3 to 9 with a low voltage resistance measuring device
using Method 303 cf Standard MIL-STD-202. .

4.3.6 Isolation. With the assembly connected as illustrated in Figure 2, and the conditions
present as indicated in Table I, the voltages specified in Table I shall be present.

TABLE 1
ISOLATION TEST
S1 POSITION | TERMINALS REQUIRED
MEASURED DC VOLTAGE
A 16to. 8 1.0 max
A across R2 5.0 max
A across R3 6.0 max
B 23to 9 1.0 max
B across R2 5.0 max

4.3.7 Filtering. With a dc polarizing voltage of 30.040.1 vdc connected to pin 9 (Hi),

the capacitance between pin 9 (Hi) and 30 (Lo) shall be measured at 120 cps in accordance

with Method 305 of Standard MIL-STD-202. The peak ac voltage applied shall not exceed
. 5 vac. The capacitance shall be as specified in 3,1,2.3¢

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification
ND1002214.

6. NCTES. None

GK/dmb
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30.040.1 vde
G&N Subsystem Supply
Filter Module
Assembly

A
_o/of—wﬂ
' |
2. | o2 Rl = 300:10%, 50 watt
- s R2 = 10.0K=5%, 1/2 watt
|
' R3 = 100.0K+5%, 1/2 watt
|
A
| 23] R
B
B

ISCLATION TEST SETUP
—te
FIGURE 2
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In Mode IT, using Feedback TII, and with an 800 cps’ input of 10 V rms OUT
CF P‘U\‘TE with the demodulstor reférence, the torque motor current shall

e in NECATIVE saturstion. When the input 4s shorted, the torque motor
PHrTPﬂt sha]l saturate in the opposite direction for a time duration ~etween
250 and 400 milliseconds.

\ ;
3.1.2 Caturation. In Mode T, using Feedback I, the maximum output between
pins L and O shall he at lesst - 23.5 V dc.
3.1. f In ¥ de I, using each of the three Fredbacks, &nd with a
3200 cps inp s eh that the torque motor current is 0 I 5 ma, the input shall

be less t! HQ~E rms.

In Mode IT, usins each of the three Feedhacks, and with an 800 eps input such

thet the tordue motor current is O ¥ 5 ma, the input shall Le less than 25 mv ms.

3.1.2.4 Test Input Pesponce.(Type I Only). In Mode I, using‘AFeedbaCk I, without the
demodulator reference, and with a 5 cps test input of 3.0 V peak, the torgque motor
current current shall he 280 - LO ma peak.

3.1.2.7 Continuity. The resistance hetween pins m and 20 shall e 20 * k K,
The resistsnce >etween pins 11 and 12 shall ce 510 ¥ 102a. The resistance
yetween ping 7 and 8 shall e 100 - 20 a. T’ne resistance hetween ping 19

and 12 shell ne less than 1 ohm.

8.1.2.8 Test Input Response, (Type II Only), In Mode I, using Feedback I, without the
demodulator reference, and with a 5 cps test input of 1 0V peak, the torque motor current
shall be 93+13 ma peak.

3.1.2.9 Demodulator Unbalance (Type I Only). In Mode "usmg Feedback I and with the
input shorted, the de voltage at pin 16 (Hi) and pin 9 (Lo) ahall be 50 my de gy

1+.§._._._
R = meter anedanee %

3.2 PRODUCT CONFIGURATION,

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Apollo .
G&N Drawing 2007114 and all drawings and engineering data referenced thereon,

3.2,2 Maximum Weight. Not applicable.

3.2.3 Insulation Resistance, The resistance between pin 1 and the remaining assembly
pins shall not be less than 100 megohms., The resistance between pin 1 and the heat sink
shall be less than or equal to 0 ohms, 3

-
Al
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I. SCOPE

1.1 This specification establishes the detail requirements for complete identi-
fic tion and acceptance oi the IMU Auxiliary Assembly PART NO.‘2007117—011.

1.2 1 The product configvration baseline shall be established by F.A.C.I. of the
end item Serial lo. « This unit and all subsequent units regardless of

int nded use shall Le accepted to the configuration defined by Serial No.

unl 'ss formally approved ctherwise as required by ANA Bulletin No. U4k5.

2. APPLICABLE DOCUMENTS

2.1 The following documents forma part of this specification to the extent
spe .ified herein.

2.1 2 Effective Issues. Jnless otherwise specified herein, Military and
Gov -rnmment Standards and Specifications shall be the issue in effect on the date
of request for proposal or invitation to bid.

‘ SPE 'TFICATION

APOLLO G&N ND 100221k

STA DARDS
MIL=-STD=-202

DRA TNGS
APCLIO G&N 2007117

BUT. ETII
ANA Bullevin Iio. Uhs
Copies of Specifications, Standards, Prawings, Bulletins and Publications
required by suppliers in connection with specific procurement functions
should be obtained from the Frocuring Activity or as directed by the contract-
ing office.

2.c CONFLICTING REQUIREMENTS. In the event of conflict between the requirements

of 'he contract, this document and the documents listed in this section, the

folowing order of precedence shall apply and the contractor shall notify MIT
Apolo Management of the conflict as soon as it is determined.

. Be The contract.

Die This specificaticn.
Ce Documents listed in this section.
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3. REQUIREMENTS
3.7 PERFORMANCE.
3.1.1 Functional Requirements. The assembly shall perform as specified

in the section (3.1.1) within the limits of the following constraints unless
otl erwise noted, after encapsulation:

e Supply voltage: 25 to 30 V de
b. Assemdly temperature: 15° to LO°C

Ce Loads

Gimbal Servo Out of Limits Load 22 kn, 5%
AGC Load 2 kn, 5%

Cage Relay Load 28 ka, 5%
IMU Temp OOL Ioad 34 kn, 5%

de Test setup as indicated in Figure 1

3.1.1.1 IMU Temperature Out of Limit Supply Current and Output Voltage.

At = supply volhage of 36 + 0.1 V dec, with a 4 = 0.04 V dec input applied between
IMU Temperature Out of Limits input and O V de, the current drawa from the DC
supply shall be less than 100 U a with the load removed; with the load conmected
the output voltage shall be 25 = 2 V de. With an 18 £ 0.1 V de input, the output
voltage shall be less than 1.0 V dec with the load removed. (Note - A meter with
an _nput impedance greater than 1 megohm shall be used in this test.)

3.1.1.2 Qutput to AGC. The voltage across the 2 ka,5% load shall be greaster
than 11.3 V dec wvhen the relay is unenergized.

3.1.1.3 Oubtput to Cage Relays. The voltage across the 28ka S% load shall be
gre:ter than 24 V dc when the relay is unenergized and when the relay is energized
by connecting the caging input to the high of the DC supply.

3.1.; 4 Continuvity. When the relay is unenergized, the resistance between pins
16 end 17 shall be less than 1 o and the resistance between pins 1k and 16

shall be greater than 100 megohms. When the relay is energized, the resistance
between pins 17 and 16 shall be greater than 100 megohms and the resistance
between pins 14 and 1T shall be less than 1 a.

3.1.1..5 Input from AGC Mode. When the input from AGC is connected to O V dc,
the relzay shall energize. When the input from AGC is removed from O V dc, the
relay shall remain energized.

3.1.1.6 Ceging Mode. When the caging input is connected to the high of theDC
supply the relay s hall energlze. When the caging input is removed from the
high of the DC supply, the relay shall remain energized.

3.1.1.T Relay Drop Out Time. When the DC Supply Voltage is removed from the
+28 V IMU pin, the relay drop out time shall be greater than 500 msec.
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3.1.1.& Threshold Detection Test. The assembly shall perform as specified by'
Table 1. ' /.
TABLE 1
> - ot A AP ———— |
: Non-Fail Fail : Fall - Fail Time ;
Input \ Condition Conditlen Indication 5
Wheel Phese B ; 3
P8 ¥ rms, 5% > 20 V rms < 10 V rms > 11 V.de 1.25 £:0.5 see
B0 cps eeross load 1 P T
AAC remote g
o RN > 20 V rms <10 V mms > 11 V ge | 1.25 % 0:i5 see
b %0 across load 1 : :
; 3.2 KC o
.* [imbal Error . 2 :
Signal Y < 5.5V rms >7.5 V rns >. 31 V:de: 1.25 50,5 sdl. .
3.2 KC across load 1 ‘ <

3.2 PRODUCT CONFIGURATION.

3.2,1 Drawings. The configuration of the assembly shall be in sc¢cordance vith s
Apollo Gelt “Bravi ng 2007117 and ell drawings and engineering date referemced thérecm. .

3.2.2 Maximm Weight. Not applicable.

3.2.3 Insulation Resistance. The resistance betveen .pin 1 and the remaining agtens)ly

pins shall be not less than 100 megohns. The resistance between pin 1 and the
heat sink shall be less than or equsl to 0.5 ohms, ¢
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4. QUALITY ASSURANCE PROVISIONS

h.1  GENERAL. The contractor responsible for the manufscture of the assembly
she 11 pe responsible for the accomplishment of each test reguired herein.

L.,7.1 The failure of an ¢nd product to pass any examination or test of this szction
will automatically classify the unit as nonconforming. When nonccnforming uni :s
corrected by the contractor, the unit shall be reinspected. VWhen correctie

>tion has been taken, the reinspection of a nonconforming unit mey be limited to the
£v or cxamination which defined the nonconformance, or when so directed by the
-aizant inspector, a complete re-examination and retest of the unit may be required.
Nor conf'orming units which have nol been corrected will be considered for acceptance
only upon I o rial application by the coatractor to the cognizant NASA represent itive

4,1.2 Imvirvonmental. Unless otherwise specified, the assemblies shall be tested
unuar the rnllov ng arbient conditions:

a. Temperature:" 25 I 10°C
h. Relative humidity: 90% max.
c. DBarometric pressure: 23 to 32 inches of Hg

.. IPROCEDURE FOR SELECTION OF COMPONENT .

4,7.1 Threshold Level Resistor Selection. The selection of the threshold level
resistor shall be performed within the limits of the following constraints:
a. Supply voltage: 27.5 + 0.1 V de
b. Assembly temperature: 15° to ho°C
c. Inputs
1 Vheel Phase 28.0 * 0.2 V rms
800 ¥ 8 cps
2 AAC Remote Sense 28.0 * 0.2 V rms
3200 % 32 cps

d. Test setup as indicated in Figure 1.

I

Ny

1 Selection Procedure. R1T shall be the smallest resistor such that a
of 6.75 - 0.07 V rms applied sequentially to the inner, middle, and outer
. error inputs shall cause a failure indication acrosd the Gimbal Servo

ol

r -

[

= b g

.
ie4
imnal
0

oMM n

load.
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L TEST PROCEDURES.
’ $ 5 - 1 15 414 A~ A i 2 1)\ ahal -
L. 1 Functional Tests. The tests required by this section (4.3.1) shail b
S i1 AN

pe: “orned within the limits of the following constrainte unless othcrwise no

afier cncapsulation:

a. Supply voltage - tests shall be conducted twice,at 25.1 T 0.1 Vde an! at
29.9 - 0.1 V de.
A N N 0 4 2
Assemoply Lemperacure: 157 to 4C°C

Test setup os indicated in Figure 1

i

4

L.2.1.1 Electrical Performance Tests. Measvre the following:

2. IMU Temperature Out of Limlts DC Supply Currer. and Output Vcltage
(Ref. Para. 3.1.1.1).

b. OCutput to AGC (Ref. Para. 3.1.1.2)
c. Output to Cage Relays (Ref. Pera. 3.1.1.3)
d. Continuity (Ref. Para. 3.1.1.4)
e. Relay Drop Out Time (Ref. Para. 3.2.1.7)

L.2.1.2 Verify thaet the relay energizes when the input from AGC is grounded and
rerains energized when grounding input is removed (Ref. Para. 3.1.1.5).

Verify that the relay energizes when the cagins input is connected to
*h of the DC supply and remains energized when the caging input is removed
Ref. Para. 3.1.1.6).

L.3.1.4 Apply all non-fail conditions and verify that there is no fail indication.
Keeping all other non-feil conditions, sequentially apply fail conditions to
each input and verify fail indication and time constant (Ref. Para. 3.1.1.8).

A DRAWING COMPITANCE. The assembly shall be visually examined for compliance to
] culrements of Apollo G&N Drawing 2007117. Particular witention shall be
ziven to inspection [or nicks, scratches, burrs, dents, encapsulation defects,
conteninants, pin misalignment, and legibility and appearance of markings.

4.9 WORKMANSHIP VIBRATION TEST. The workmanship vibration test shall be performed
within the limits of the following coanstraints:

a. Supply voltage: 27.5 + 0.1 V de

b. Assembly temperature: 15° to Lo°C
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c. Inputs
1. Wheel Phase B Non-fail condition
2. AAC Remote Sense Non-fail condition
3. Inner Gimbal Error Non-fail condition
4. Middle Gimbal Error Non-fail condition
5. Outer Gimbal Error Fail qondition
6. Cage Switch 27.5 1 0.1 V dc
T. IMU Temperature Out of Limits 20.0 ¥ 0.2 V de

d. The low of inputs 1 through 5 shall be connected to O V dc.

e. Test setup as indicated in Figure 1.

4.5.1 Subject the module to vibration along the axis shown in Figure 2. The

vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate cf
one (1) octave per 15 seconds. The magnitude of the vibration shall be 6.0 gris
limited to 0.4 inch PP constant displacement from 10 cps to the crossover frequency.

L4L,5.2 During vibration the following signals shall not lie outside the indicated
renges for a period greater than 1 msec.

a. Fail Indication: 25 - L4 Vde
b. Cage Relay Output: 26.8 * 2.7 V dc
c. IMU Temperature Out Of Limit Output

Voltage (Note Zin of meter > 1 meg) 0.5 < 0.5 ¥V dc

4.6 INSULATION RESISTANCE. The insulation resistance between pin 1 and the
remaining assembly pins shall be as specified in Para. 3.2.3 when measured in
accordance with method 302 of Standard MIL-STD-202. The megohmmeter used shall have
an output voltage of 225 + 75 V de limited to a short circuit current of 6.0 pe.

The resistance between pin 1 and the heat sink shall be as specified in Para. 2.2.3
when measured in accordance with method 303 of Standard MIL-STD-202. Th assure

good electrical connectio: the anodizing may be penetrated.

1
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%+ PREPARATION FOR DELIVERY.

5.1 GENERAL. Preparation for delivery shall be in accordance with Specificat’ on
ND 002214
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"FIGURE 2
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3.1,2.16 Tach Monitor. The gain from input to output shall be 0. 082 v/v tie perwax
under the following conditions:

a, A norntnal supply voltage,

‘b. An 800 cps signal applied to pins 17 (hi) and 21 (lo), and adjusted to wovlde
an output of 0.3V %10 percent hetween pins 19 (m tnd 10 GO) g :

3.2 PRODUCTION CONFIGURATION

3.2.1 Drawings.. The cannguratlon of the assembly shall be in accorﬂﬁ@ ivtth APOLLO
G&N Drawing 2007118 and all’ drawings and engineering data referenced thereon. .

| 3.2.2 Maximum Weight. Not applioshlel . & i . o ohiio

3.2.8 StandarqB of Maﬁufacturmg. Manufachxrmg Proqesa and Prodtwﬂon ‘

3.2.3.1 DC Resistance. DG resistance shall be as quélﬂ.qé'in Tublc v.
TABLE }V' . |

DC RESISTANCES

To
\ » === -
Pin 9 Pin 10 .. <0.5
9 Pin 11 . <0.5
I 9 Bt . oo Gl <0.5
1 Frame - €0,5
Pin 25 Pin24 4. 7K #0. 3K

3.2.3.2 Insulation Resistance. The resisunce between ptn 1 and the rmmtng memhly
pins shall be not less than 100 megohms.




: j phase shift of the output with respect to the reference shall be <15° .
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4.2.15 Feedback COmpemtton Gain Ltnearity With tho condttim -pocuhd baMutabltshod,
the gains from inputto output shall be within £10 percent of the pin obutmd for mm "a" In :
Table I of 4.2. 14 %

a.  Nominal de supply voltage appned mumm. 22 mﬁ; and _29, Qo).
b. Reference veltage applied to bermlntla 2 (hB and 5 (lo}

¢. An 800 cps auppressed carrier signal with 10 cps nodulation appuod ta ﬁmimh
"17 (hi) and 21 {lo) and adjusted to provide a 0.4V pp and then a 8V pp Wt betwoen
terminals 13 (h) and 12 (lo). |

5
4.2.16 Feedback Compensation Phase Shift, With the follnwing conditions. ombluind.

a, Conditions "a" and "b" of 4. 2.15 repeated.
b, An 800 cps suppressed carrier input signal with 10 cps Ihodulition applied w:&rinlnals
R 17 (hi) and 21 (lo), and adjusted to provide an output of 3V ppbltwuh hrmiualu 18 (hi)
and 12 (lo).

4,2:17 Feedback Compensation Frequency Response. With the conditions ﬁpoemed bolow
established, the phase shift and input signal ratto shall be as speciﬁed in Tablo II!

a. Conditions "a" and "b" of 4. 2 15 repeated

£

b. An 800 cps suppressed carrier input signal wi.th 10 cps modahtlm appltod to iem(mls
: 17 (bi) and 21 (le) and adjusted in amplitude to provide an output of 3V pp between
terminals 3 (hi) and 12 (lo) at each modulation frequancy Mﬁed ln Table m. ‘

4.2.18 Preamdp Monitor. With the following conditions establishod the gam Irom mputto
output shall be 2. 40+0. 36 V/V. : : F

a.  Conditions "a" and "b'"" of 4.2.15 ’repeated.
b. Terminals 6, 7 and 8 connected to term{nal 10._

c. An 800 cps input signal applied to tarmluls 4 (hl) and 10 (lo) and ndjushd h pruv'lda
. an output of 0..3040.03V betwoen termimla 3 (hi) lm‘l 10 (1), :

. 4,2.18 'I'ach Monitor, With condttions "a'" and "b" of 4.2 18 maﬂ wlﬂ! an 800 cpe

input signal applied to terminals 17 (hi) and 21 (lo) and W to provide “Wﬂﬁn_‘_ 00,
between terminals 19 (hi) and 10 (lo), the gatn from input to m shil be 0 mnw.ooa*v/v g

4.2.20 Weight. Net appliesble. .  » e b Wi “=s“»~ ” w?* L

55 o% Rl
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1. SB8COPE

1.1 PURPOSE. This specification establishes the detail requirements for complete
identification and acceptance of the Motor Drive Amplifier Assembly, Part Number
5 2007118-011, :

é 2. APPLICABLE DOCUMENTS
4

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to
the extent specified herein. Unless otherwise specified, Military Standards and Specifica~-
tions shall be the issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS

APOLLO G&N

ND1002214 General Specification for Preservation, Packaging,

' ) Packing and Container Marking of APOLLO Guidance

4 and Navigation Major Assemblies, Assemblies, Sub~
o assemblies, Parts and Associated Ground Support ”
J b . Equipment

4 STANDARDS

Military ' '

MIL-STD-202C Test Methods for Electronic and Electrical Component Parts

DRAWINGS

3 APOLLO G&N

| 2007118 Motor Drive Amplifier Assembly

4 (Copies of specifications, standards, drawings, bulletins, and publications required

i by suppliers in connection with specific procurement functions should be obtained from
» the procuring activity or as directed by the contracting officer. )

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the

following order of precedence shall apply. The contractor shall also notify MIT/IL

APOLLO Management of the conflict. :

; a. The contract
; O b. This specification

; L ¢. Documents listed in this section.
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3. REQUIREMENTS

3.1 PERFORMANCE

8.1.1 Inputs. The assembly shall perform as specified herein with the following electrical
inputs:

3.1.1.1 DC Supply Voltage. The dc supply voltage shall be as follows:

a. Nominal: 27.50%0. 25 vde
b. Degraded: 23.0%0,2 vdc .
c. Enhanced: 32.0+0.3 vde

3.1.1.2 Reference Voltage. Reference voltage shall be 28. 0£0,5V rms, 80042 cps sinusoidal
wave with a maximum distortion of 5 percent.

3.1.1.3 Input Signals. The following three required input signals shall be phase loéked with
respect to the reference voltage:

a. 800+2 cps, 0 to 10V rms, both in-phase (0° £1.0°) and out~of-phase (180.0° £1,0°)
with respect to the reference voltage.

b. 800%2 cps suppressed carrier, modulated from 0. 16 to 20 cps, 0 to 48V pp.

c. 800%2 cps, 0 to 100 mv rms, both +r/2 phase (#80. 0° %0, 5°) and - /2 phase (-90. 0° %0, 5°)
with respect to the reference voltage. 4

3.1.2 Characteristics. Unless otherwise specified, the following characteristics are based
upon the assembly being loaded as shown in Figure 1.

3.1.2.1 Current Drain - Nominal DC Supply Voltage. : Current drain from the de power supply
shall be as follows when the supply voltage is nominal:

a. A maximum of 75 ma whenthere is no amplifier input.

b. A maximum of 360 ma when the 800 cps signal is applied between any amplifier input.
~ bi and amplifier input lo with the input adjusted to provide a 30V qtpm to the amplifier
output load,

3.1.2.2 Current Drain - Enhanced DC Supply Voltage. Current drain from the dc power

supply shall be 4044 ma when the supply voltage 1s enhanced and the amplifier output load
is disconnected.

3.1.2.3 Amplifier Noise. The output noise shall not exceed 0.5V (0° or 7 phase) for the 800 cps
component and 1V total when the supply voltage is nominal,
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Ipc
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MRS [ o ' . Poslfjve Supply Voltage
Amplifier | 14 22
Input
Hi Hi
8 § | 28V, 800 cps
3 Hi Lo Reference
{ -2 b
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' 8
b 4 B o
i 10 : 7
A S 5 . . | AMPL QUTPUT LOAP
E 5 e
5 Input Lo - - 9 24 }' —g-Output Monitor
4 S o — J
. Input Lo .‘__..._,_f—;; e B - o Preamp Monitor
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i e ’ R TR | Tach Monitor
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: %, SR 2R, |
s o ] Ok 5
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Feedback ! L e n A L t
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mﬁpg-nnl | -———-15 log - . S @ -&-———g— DC Supply
: E o Common
< :

SO SRR —

Ry = 165KQ 5%, Rp = 10KQ £5%, R = 10KQ #6%, Ry = Approx. 2302, Xy = Approx. 33mh.
Tl primary de resistance = 2092+20%. Center tap within 2.5% of true center tap.

shall be adjusted so that Z; = 333(&10%[‘:5’ @ 800 cps and 87Q max at 2400 cps and
' ve wi C=1,0ufd £1%. Module tests shall be made with C removed.

RECOMMENDED TEST SETUP

FIGURE 1 , ; 4
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3.1.2.4 Amplifier Gain. The amplifier 0° and 7 phase gain shall be as specified below when
‘ the supply voltage 1s nominal and the mput amplitude is adjusted to provide an 800 cps component
output of 10V,

a. A gain of 2200 V/V %20 percent when an 800 cps signal is appuod topins 4, 7, and 8
taken one at a time.

b. A gain of 645 V/V 220 percent when an 800 cps signal is applied to pin 6.

3.1.2.5 Amplifier Gain Linearity. When the following conditions exist, the 0° phase gain
at each output voltage shall be within 10 percent of the 800 cps component 0° phase gain
in3.1.2.4.

e

a. A nominal supply voltage.
b. An 800 cps, 0° phase input signal to pin 4.
¢. The input adjusted for 800 cps component outputs of 3V and 30V.

3.1.2.6 Amplifier Phase Shift. The phase shift of the output with respect to the input shall
be 180° £15° for both 0° and 7 phase input signals under the following conditions:

*A homlml supply voltage.

b. ‘An 800 cps input signal to pins 4.

¢. The input amplitude adjusted for an output of 5V from the output hi to de aupply
common.

3.1.2.7 Amplifier Minimum Output. The output of the amplifier shall be a mig
for both 0° and 7 phase input signals when the following conditions exist:

a. A degraded supply voliage.
b. A 10V input signal to pin 4.

3.1.2.8 Amplifier Frequency Response. When the following conditions exist, the ffeqﬁéncy
response of the amplifier shall be as specified in Table I. When an unbalance occurs at the
output, the output determination shall be an average value.

a. A nominal supply voltage.

b. An 800 cps suppressed carrier input signal to pin 4 which has been adjusted in
amplitude at various modulation frequencies to provide an output of 10V pp.
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TABLE I
FREQUENCY RESPONSE

Modulatéon Frequency (cps) Input Signal Ratio
: -3

[

0.1 (Reference)
0.8
20.0

*With respect to the modulation frequency'

3.1.2.9 Amplifier Quadrature Rejection. When the following conditions exist, the 800 cps
(0* or r phase) component of the output shall be less than 12V rms when the input quadrature
signal is leading the reference voltage by 90.0%0. 5°, and when it is lagging the reference
voltage by 90.0° £0. 5°. ;

a. A nominal supply voltage.
b. A 100 mv, 800 cps quadrature input to pin 4.

3.1.2.10 Feedback Compensation Noise. When the following conditions exist, the output noise

shall not exceed 2 mv of the 0° phase or 7 phase, 800 cps component, nor shall it exceed 10 mv
total.

a. A nominal supply voltage.
b. Inputs to the feedback compensation shorted to signal lo.

- 3.1.2,11 Feedback Compensation Gain. Gain shall be as specified in Table II under fhe

following conditions:
a. A nominal supply voltage.

b. An 800 cps suppressed carrier signal with 10 cps modulation applied to the inputs
as specified in Table @I, and adjusted in amplitude to provide an output of 3V pp.

TABLE II
GAIN
Item { Signal Input Jumper Gain*
Hi Lo From To +15%
—-q)-—-L—-—

a 17 21 - - 0. 26

b 18 21 - - 0.128

¢ 18 : 21 16 17 0.0735
*Gain = pp output/pp input. (When an unbalance occurs at the output, the

output measurement shall be an average value.)
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3.1.2.12 Feedback Compensation Gain Linearity. When the following conditions exist, the gain
at each output voltage shall be within 10 percent of the gain for item "a" in Table II.

a.

b’

3.1.2.13 Feedback Compensation Phase Shift.

A nominal supply voltage.

An 800 cps suppressed signal with 10 cps modulation applied to pins 17 (hi) and
21 (lo), and adjusted in amplitude to provide outputs of 0.4V pp and 8V pp.

When the following conditions exist, the phase

shift of the side-band frequencies shall be 15° maximum.

al

b.

3.1.2.14 Feedback Compensation Frequency Response.

A nominal supply voltage.

An 800 cps suppressed carrier signal with 10 cps modulation applied to pins 17 (hi) and
21 (lo), and adjusted in amplitude to provide an output of 3V pp.

Frequency response shall be as

specified in Table ITI when the following eonditions exist:

a'

b.

A nominal supply voltage.

An 800 cps suppressed carrier signal applied to pins 17 (hi) and 21 (lo), and adjusted
in amplitude at various modulation frequencies to provide an output of 3V pp.

TABLE Il
FEEDBACK COMPENSATION FREQUENCY RESPONSE

Phase Shift *»
degrees)

Input Signal Ratio *

Modulation F_x/‘eque cy

10 (reference) - -— -3
0.16 0.5 s
0.32 - -

*Where input signal ratio - Input signal at 10 cps
input signal at 0. I6 cps.
** With respect to #-cps8 modulation, fnt;;-uenc*y-.

3.1.2.15 Preamp Monitor.

The gain from input to output shall be 2. 4 V/V £15 percent when

the following conditions exist.

a.

b.

A nominal supply voltage.

An 800 cps signal applied to pins 4 (hi) and 10 (lo).

The input adjusted to provide an output of 0.3V % 10 percent between pins 3 (hi)
and 10 (lo).
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: 3.1.2.16 Tach Monitor. The gain from imput to output shall be 0. 082 V/V £10 percent
' under the following conditions:

a. A nominal supply voitage.
b. An 800 ops signal applied to pine 17 {hi) and 21 (lo), and adjusted to provide
an outpat of 0.3V £10 percent between ping 19 (hi) and 10 {io)..
3.2 PBOWCT CONFIGURATION

i  3.2.1 Drawings. The configuration of the assembly shall be in accordanee with APOLLO
3 G&N Drawing 2007118 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. The maximum weight of the assembly shall be e

3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 DC Resistance. DC resgistance shall be as specified in Table IV.

TABLE IV
DC RESISTANCES

4. 7K £0.3K

3.2.3.2 Insulation Resistance. The resistance between pin 1 and the remaining assembly
pins shall be not less than 100 megohms.
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4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall
be responsible for the accomplishment of each test required herein. ‘

4.1.1 Test Conditions

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions:

a. Temperature: 25°£10°C
b. Relative Humidity: 90% max

. e : . : '
i c. B(t)lrometrx ressure: ?Blto 3_? nches of Hg‘ ’ WA IN I u
Lf'l'l'l : '%'Jw Mz.‘ /.

4.1.1,2 38upply Volt e%ess otherwise specified, the adsemblies shall be tested with a -
supply voltage having the characteristics specified ip 3.1.1.

4.1.1. 34 Precaution. Whenever test power is applied to the assembly, the assembly shall be
mounted on a heatsink. Unless otherwise specified, the temperature shall be maintained at
25° £10°C. The thermal resistance between the assembly and the heatsink shall be 5°C/watt max.

4.1.2 Nonconforming Units. Fallure of the unit to pass any exam ination or test of this
specification shall automatically classify the unit a8 nonconforming. Each nonconforming
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units
which have not been corrected will be considered for acceptance only upon formal application
by the contractor to the cognizant NASA representative.

4.2 TESTS

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to
the requirements of APOLLO G&N Drawing 2007118. Particular attention shall be given to
inspection for nicks, scratches, burrs, dents, encapsulant defects, contamingats, pin
misalignment, and legibility and appearance of markings. A

4.2.2 Workmanship~-Vibration. With reference and nominal dc supply voltages applied,

pins 6, 7, 8, and 18 connected to pin 10 and the inputs specified in Table V applied simultaneously,
the assembly shall be vibrated along the axis shown in Figure 2. The vibration shall be a simple
harmonic motion swept from 10 to 1000 cps at a rate of 1 octave/15 seconds. The magnitude

of vibration shall be 6. 0g rms limited to a 0.4 inch pp constant displacement from 10 cps to

the crossover frequency. Any out of tolerance condition of the outputs specified in Table V

which exists for 1 msec or more shall constitute a failure. After vibration, the assembly shal

be visually examined as specified in 4. 2. 1.
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VIBRATION AXIS - OF ASSEMBLY

FIGURE 2
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TABLE V
. WORKM ANSHIP-VIBRATION INPUTS & OUTPUTS
Input Input St Output Output Betorq "Output Deviation
Terminals aidie Terminals Vibration Tolerance During

4 10 | 800 cps, 0°phase 25 31 10V£10% *15%

17 21 | 800 cps suppressed; 13 12 3V pp£10% +10%
carrier, 10 cps
modulation

4.2.3 DC Resistance. The de resistance between the pins listed in Table IV shall be as

specified therein when measured in accordance with method 303 of Standard MIL~8TD-202.

To assure a good electrical connection, the anodizing may be penetrated. s

4. 2.4 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins
ahall be as specified in 3. 2.3, 2 when measured in accordance with Method 302 of Standard
MIL-8TD-202. The megohmmeter used shall have an output of 225475 vde, Hmited to a
short circuit current of 6 microamps.

4.2.5 Current Drain. Current drain shall be checked as follows:
a. With the conditions listed below established, dc current drain (Ipc) shall be 756 ma max. -

(1) Nominal dc supply voltage applied to terminals 22 (hi) and 20 (lo).
(2) Reference voltage applied to terminals 5 (hi) and 2 (lo).
(8) Terminals 4, 6, 7 and 8 connected to terminal 10.

b. With the conditions listed below established, dc current drain (Ipc) shall be 360 ma max.

(1) Nominal dec supply voltage applied to terminals 22 (hi) and 20 (lo).

(2) Reference voltage applied to terminals 5 (hi) and 2 (lo).

(3) 800 cps signal applied between terminalg 4 (hi) and 10 (lo).

(4) Terminals 6, 7 and 8 connected to terminal 10.

(6) The input adjusted to provide a 30V output between terminals 25 (hi) and 31 (lo).

¢. Under the following conditions, dc current drain Ipg shall be 40&4 ma,

(1) Enhanced dc supply voltage applied to terminals 22 (hi) and 20 (lo)..
(2) Reference voltage applied to terminals 5 (hi) and 2 (lo).

(3) The amplifier output load disconnected from terminals 25 and 31.
(4) Terminals 4, 6, 7 and 8 connected to terminal 10,

4.2.6 Amplifier Noise. With the following conditions established, the voltage measured
between terminals 25 (hi) and 31 (lo) shall not exceed 0.5V for the 0° or r phase, 800.cps
component, or lv total.

11
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a, Nominal dc supply voltage applied to terminals 22 (hi) and 20 (io).

b. Reference voltage appiied to terminals 5 (hi) and 2 (lo).
e. Terminals 4,6,7 and 8 conneeted to terminal 10.

4.2.7 Amplifier Gain, With the conditions below established, the gain from input to output
shall be as specified in Table VL

’

a. Conditions "a'" and '"b" of 4. 2.6 répeatéd.

b. An 800 cps 0° or 7 phase (a8 required) input signal applied sequentiaily to the
terminals specified in Table VI while connecting the unused input terminals to
terminal 10.

c. The 0° or r phase, 800 cps output component between terminals 25 (hi) and 31 (lo)
adjusted to 10V.

TABLE VI
AMPLIFIER GAIN

-Test | Input Terminal Input Gain Required (10 V/V IN)
Phase

a 4 10 0° 1760 2640
b 4 10 ™ 1760 2640
c 6 10 0° 516 174
d 2 10 0’ 1760 2640
e 8 10 0° 1760 2640

4.2.8 Amplifier Gain Linearity. Amplifier gain linearity shall be checked as follows:

2. With the following conditions established, the 0° phase gain shall be within %10 percent
of the 800 cps, 0° phase gain obtained in test "a" of Table VL (above)

(1) Conditions "a" and "b" of 4. 2. 6 repeated.

(2) Terminals 6, 7 and 8 connected to terminal 10.

(3) An 800 cps input signal applied to terminals 4 (hi) and 10 (lo) and adjusted to
provide an 800 cps output component of 3V between terminals 25 (hi) and 31 (lo).

b. With the conditions in "a" (above) established e.xoept with the 800 cps input signal
adjusted to provide an 800 cps output component of 30V, the 0° phase gain shall be
within £10 percent of the 800 cps, 0° phase gain obtained in test ""a'" of Table VI.
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4,2.9 Amplifier Phase Shift. With the conditions specified below established, the phase
: shift of the 800 cps output component with respect to the input shall be 180° £15° for both
‘ 0° and r phase inputs.
a. Conditions "a'" and "b" of 4. 2. 6 repeated.

b. Terminals 6, 7 and 8 connected to terminal 10.

¢. An 800 cps 0° phase input signal applied to terminals 4 (hi) and 10 (lo) and adjusted
to provide an output of 5. 040, 5V between terminal 25 and dc supply common.

d. Condition "¢'" (above) repeated with an 800 cps, = phase input signal.

4.2.10 Amplifier Minimum Output. With the following conditions established, the minimum -
output between terminals 25 (hi) and 31 (lo) shall be 30V for 0° and v phase input signals.

a. Degraded dc supply voltage applied to terminals 22 (hi) and 20 (lo).
b. Reference voltage applied to terminals 5 (hi) and 2 (lo).
e. A 10V, 800 cps signal applied to terminais 4 (hi) and.10 (lo).

4.2.11 Amplifier Frequency Response. With the conditions specified below established, the
ratio of the input signal required at 0.1 cps to the input signal required at 0.8 cps shall be
.0.63 min, 0.794 max. When an unbalance occurs at the output, the output measurement shall
be an average value. The phase shift of the output with respect to the input at 20 cps shall be
25° £10°. '

Nominal de supply voltage applied to terminals 22 (hi) and 20 (lo).

Reference voltage applied to terminals 5 (hi) and 2 (lo).

Terminals 6, 7 and 8 connected to terminal 10.

An 800 cps suppressed carrier input signal applied to terminals 4 (hi) and 10 (lo) and
adjusted in amplitude, at each modulation frequency specified in Table I, to provide
10V pp output between terminals 25 (hi) and dec’supply common (lo).

aoop

4.2.12 Amplifier Quadrature Rejection. With the following conditions established, the 0° or
= phase, 800 cps component of the output voltage between terminals 25 (hi) and 31 (lo) lhall be
less than 12V for leading and lagging quadrature inputs.

a. Conditions "a' and "b" of 4. 2. 11 repeated.
b. A 100 mv, 800 cps quadrature input signal applied to terminals 4 (hi) and 10 (lo).

4,.2.13 ‘Feedback Compensation Noise. With condition "a" and '"'b" of 4.2. 11 established and
terminals 17 and 21 connected, the 0° or  phase, 800 cps component between terminals 13 (hi)
and 12 (lo) shall not exceed 2 mv, and the total voltage shall not exceed 10. mw.

4.2.14 TFeedback Compensatior Gain.  With conditions "a" and"b" of 4. 2. 11 established and
with an 800 cps suppressed carrier input signal with 10 ¢ps modulation applied to the terminals
spepified in Table II, taken one at a time and adjusted %o provide a 3V pp output between terminais
13 (hi) and 12 (lo), the gains shall be as specified in Table IL

18
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Feedback Compensation Gain Linearity. With the conditions specified below

established, the gains from input to output shall be within +10 percent of the gain obtained
for item "a'" in Table I of 4, 2. 14.

a.

b.

4.2.16

Nominal dc supply voltage applied to terminals 22 (hi) and 20 (lo).

Reference voltage applied to terminals 5 (hi) and 2 (lo).

An 800 cps suppressed carrier signal with 10 cps modulation applied to terminals
17 (hi) and 21 (lo) and adjusted to provide a 0. 4V pp and then a 8V pp output between
terminals 13 (hi) and 12 (lo).

Feedback Compensation Phase Shift. With the following. conditions established, the

phase shift of the output with respect to the reference shall be <15°.

a.

b.

4.2.17

Conditions ""a'" and ""b" of 4. 2. 15 repeated.

An 800 cps suppressed carrier input signal with 10 cps modulation applied to terminals
17 (hi) and 21 (lo), and adjusted to provide an output of 3V pp between terminals 13 (hi)
and 12 (lo).

Feedback Compensation Frequency Response. With the conditions specified below

established, the phase shift and input signal ratio shall be as specified in Table II.

'\‘
a.

b.

4.2,18

Conditions "a'" and "b" of 4. 2. 15 repeated.

An 800 cps suppressed carrier input signal with 10 cps modulation applied to terminals
17 (hi) and 21 (lo) and adjusted in amplitude to provide an output of 3V pp between
terminals 13 (hi) and 12 (lo) at each modulation frequency speciﬁed in Table II.

Preamp Monitor. With the following oonditions established, the gain from input to

output shall be 2. 400,36 V/V.

a.

b.

C.

4.2.19

Conditions ""a" and ''b'" of 4. 2. 15 repeated.
Terminals 6, 7 and 8 connected to terminal 10.

An 800 cps input signal applied to terminals 4 (hi) and 10 (lo) and adjusted to provide
an output of 0.30£0. 03V between terminals 3 (hi) and 10 (lo).

Tach Monitor. With conditions "a' and "b" of 4, 2. 15 established and with an 800 cps

input signal applied to terminals 17 (hi) and 21 (lo) and adjusted to provide an output of 0. 300, 03V
between terminals 19 (hi) and 10 (lo), the gain from input to output shell be 0. 082040, 0082 V/V.

14
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‘ 3. REQUIREMENTS

3.1 PERFORMANCE
3.1.1 Characteristics

3.1.1.1 Capacitance. The assembly capacitance shall be 5.5 uf 5.5 percent from pin 3
to 4 and 4, 5 uf £5.5 percent from pin 2 to 5.

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&C Drawing 2007120 and all drawings and engineering data referenced thereon.
3.2,2 Maximum V;etght- Not applicable.

3.2,3, Standaxds of Manufacturing, Manufacturin: Process and Production = . . . . - _

3.2.3.1 Continuity and DC Resistance. The resistance between pin 1 and the frame shall be
<0.5 ohm, ; ihad,

3.2.3.2 Insulation Resistance. The insulation resistance between pin 1 and the remaining
assembly pins shall not be less than 100 megohms,
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4.2.5 Capacitance. The assembly capacitance shall be as follows when measured in accord-
ance with Standard MIL-STD-202, method 305 at 1 X, :

a. 5.5 uf £5,5% from pin 3 to pin 4
b. 4.5 uf £5.5% from pin 2 to pin 5.

4.2.6 Weight. Not applicable.

5. PREPARATION FOR DELIVERY

5.1 GENERAL, Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.
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3.2.2 Maximum Weight. No#applicable.

3.2.8 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Continuity and DC Resistance. Continuity and dc resistance shall be as shown
in Table III. 5 - i

) TABLE IH
CONTINUITY AND DC RESISTANCE
} PINS RESISTANCE | PINS RESISTANCE
25 meg
20.5

* To assure electrical connection the anodizing may be penetrated

3'.2. 3.2 Insulation Resistance, The insulation resistance hetween pin 1 and the remaining .
assembly pins shall not be less than 100 megohms.
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‘ 4.2.8 Fine Channels. With the test setup shown in Figura-l the output of the fine
chammels shall be as follows:

NO'i‘B: Coarse input signals shall be grounded during fine channels test.

a. SXT Trunnion 64X Fine Chanpel. With the input signal specified in Table II
applied to pins 21 (Hi) and 22 (Lo) and varied in aceordance with Table II the
output signal magnitude shall be as specified in Table II. - The output signal ghall
be measured from, pin 6 (Hi) to pin 4 (Lo) for three diodes, pin 6 (Hi) to pin 5 (Lo)
with pin § oonnecwdtaopln4fortwodiodas and pin 5 (Hi) to pin 4 (Lo) with pin 5
connected to pin 8 for one diode in the output circuit. The dc supply voltige shall be
applied to pin 10 (Hi) and pin § (Lo) in accordance with Table II. :

b. S8XT Shaft Fine 16X Channel. With the input signal specified in Table II applied
to pin 7 (Hi) and pin 8 (Lo) and varied in accordance with Table II, the output
signal magnitude shall be as specified in Table II. The output signal shall be
measured from, pin 18 (Hi) to pin 19 (Lo) for three diodes, pin 18 (Hi) fo pin 16
(Lo) with pin 16 connected to pin 19 for two diodes, and pin 16 (Hi) to pia 19 (Lo)
with pin 16 connected to pin 18 for one diode in the output eircuit, - The de aupp‘b
voltage shall be applied to pin 10 (Hi) and pin 9 (Lo) in accordance with Tabl&l!.

. 4,2.7 Relays Kl and K2. The relays shall be energized for any of the following voltages
applied to pin 10 (Hi) and pin 9 (Lo).

27. 540, 25 vde, nominal
32. 040, 3 vde, enhanced
c. 23.020.2 vde, degraded

o e

4.2.8 DC Current Drain, With 32. 00,3 vde supply voltage (enhanced) amiled to pln 10 (lﬂ) :
- and pin 9 (Lo) the current drawn shall be <40 ma.

4.2.9 Rectifier Forward Drop. With a 240 ohm *5 percent resistor oonneotod in uﬂu

with the positive dc supply lead and 23. 0+0. 2 vdc (degraded) applied to pin 9 w) aﬂ pln
10 (Lo), the voltage between 9 (Hi) and pin 10 (Lo) shall be <2 vde,

N

~ 4.2.10 Weight. . Not applicable. ' 5 SR Tk, .

5. PREPARATION FOR DELIVERY
5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.

ETP:efo
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1. SCOPE | _

1.1 PURPOSE, This specification establishes the detail requirements for complete
identification and acceptance of the two Speed Switeh Assembly, Part Number 2007121-011.
2, APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES, The following documents form a part of this specification to the

extent specified herein. Unless otherwise specified Military Standards and Specifications
shall be the isgue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS
APOLLO G&C
ND1002214 General Specification for Preservation, Packaging, Packirig
and Container Marking of APOLLO Guidance and Navigation
Major Assemblies,, Assemblies, Subassemblies, Parts and
’ Associated Ground Support Equipment. :
STANDARDS
_ Military
MIL~-STD-202C Test Methods for Electronic and Electrical Component Parts
DRAWINGS
APOLLO G&C
2007121 2 Speed Switch Assembly

{Copies of speéifications standards, drawings, bulleﬁns and publications required by suppliers

in connection with specific procurement fun.tions should be obtained from the procuring activity
or as directed by the contracting officer.)

2:2 CON?‘LICTING REQUIREMENTS. In the event of a conflict between requirements, the

following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO
Management of the conflict,

a, The contract
b. This specification
‘¢. Documents listed in this section : i
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. 3, REQUIREMENTS
3.1 PERFORMANCE

3.1.1 Inputs. The assembly shall perform as specified herein with the following
electrical inputs:

3.1.1.1 DC Supply Voltage. The requifed de supply voltage shall be as follows:
27.540. 25 vde nominal

32.0+£0.3 vdc enhanced
c. 23.0£0.2 vdc degraded

g

'3. 1.1.2 Input Signals. The required input signal shall be 0 to B0V pp, adjustable, with
frequency tharacteristics as follows:

»

800+2 cps nominal
800+2 cps enhanced
700%2 cps degraded

o o

3.1.2 Characteristics

. 3.1.2.1 Sextant Trunnion 1 X Coarse Channel. The sextant trunnion 1X coarse channel
output signal characteristics shall be as specified in Table 1. g

TABLE I

COARSE CHANNEL CHARACTERISTICS

INPUT SIGNAL OUTPUT SIGNAL DC SUPPLY

MAGNITUDE FREQ. | MAGNITUDE FREQ. VOLTAGE

V

01 - 8002 <2 mv pp 800 Nominal
0.4 8002 <5 mv pp 800 "~ Nominal
1.56 80042 0.53%0. 16V pp 800 .Nominal
30..0 80042 27.043.0V pp - 800 Nominal
70.0 80042 27.0£3.0V pp 800 Nominal
1.56 7002 0. 540. 15V pp 700 Degraded
1.56 80042 0.5340. 16V pp 800 Enhanced
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‘ 3.1.2.2 Sextant Shaft 1/2X Coarse Channel. The sextant shaft 1/2 X zoarse channel -
" output signhal characteristics shall be as specified in Table 1.

3. 1,255 ot Trinnion 08 %P ine Cashkl. - The seabitl trention 64X f1ad ohanitel
output signal characteristies suall be as specified in Table I

TABLE I
FINE CHANNEL CHARACTERISTICS

, INPUT SIGNAL QUTPUT SIGNAL (V pp) NUMBER OF
SEXTANT SEXTANT LINEARITY DC
MAGNITUDE FREQ, | TRUNNION } SHAFT RANGING DIODES | SUPPLY|
vV pp) {(cps) Fine Channel, 16 X Fine Channel IN OUTPUT VOLTAGE
0.3% 80042 0.2440,03 0. 26+0. 03 3 |Nominal
0.6 8002 | 0,4740.06 | 0.53+0. 06 3 Nominal
1.0 8002 0.7840.09 0. seto*_os 3 Nominal
1.5 800+2 1.18%0.12 1.320.13 3 Nominal
2.5 80042 1.9840, 2 2, 280, 23 3 Nominal
: 13.0 80042 3.6%1,2 3.6£1.2 3 Nominal
13,0 80042 2.440,8 2.440.8 2 Nominal
. 13.0 80042 1.20.4 1.2+0.4 1 Nominal
1.0 70042 0.840.09 0. 920, 09 3 Degraded
1.0 80042 0. 7840, 09 0. 8640. 09 3 Enhanced

3.1.2.4 Sextant Shaft 16X Fine Channel. The sextant sha.ft 16X fine channel output signal
characteristics shall be as specified in Table II.

3.1.2.5 Relays K1 and K2. Relays Kl and K2 shall be energized for nominal, enhanced and
degraded d¢ supply voltage lnputa

3.1.2.6 DC Currept Drain. - The dc current drain shall be 40 ma ma.ximum for an enhanced
de supply voltage input.

32N Rectiﬂer Forward Drop.

With a degraded de supply voltage input applied (reversed.
. polarity) current limited to 105 ma,

the forward vo!tage drop across the relay diode shall be <2 vde.

3.2 PRODUCT CONFIGURATION

3.2.1 DRAWINGS. The configdration of the assembly shall be in aocordance with APOLLO

G&C Drawing 2007121 and all drawings and engineering data referenced thereon,
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3.2.2 Standards of Manufacturing, Manufacturing Process and Produetion

3.2.2.1 Continuity and DC Resistance. Continuity and de resistance shall be as shown

in Table III.
TABLE III
CONTINUITY AND DC RESISTANCE
1 PINS RESISTANCE PINS: | RESISTANCE
{ From To gohms! From| To ___(ohms)
24 ! 4 >5 meg 15 1. 18 >5 meg
22 ‘ 4 >5 meg 2 | *Frame 20.5
B Sl 1l >5 meg l
& | _
* To assure electrical connection the anodizing may be penetrated

3.2.2.2 Insulation Resistance, The 1n§u1ation resistance between pin 1 and the remaining
assembly pins shall not be less than 100 megohms, :
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. 4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the dssembly shall
be responsible for the accomplishment of each tqst requlred herein, i

4.1,1 Test Co_ndltions :

4.1.1.1 Environmental,  Unless otherwise gpecified, the assemblies shall be tested under
the following ambient conditions: -

a. Temperature: 25°£10°C
b. Relative Humidity: 90% max
¢. Barometric Pressure: 28 to 32 inches of Hg.

4,1.1.2 Loads. External loads shall be connected to the assembly outputs for each channel
as shown in Figure 1.

4.1.2 Nonconforming Units, Failure of the unit to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. Each nonconforming
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units

. which have not been corrected will be considered for acceptance only upon formal application
by the contractor to the cognizant NASA representative,

4.2 TESTS : e

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to the
requirements of APOLLO G&C Drawing 2007121. Particular attention shall be given to
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin mis~
alignment and legibility and appearance of markings.

4.2.2 Workmanship - Vibration. With the conditions specified in Table IV established, the
assembly shall be vibrated along the axis shown in Figure 2. The vibration shall be a simple
harmonic motion swept from 10 to 2000 cps at a rate of 1 octave /15 sec. The magnitude of
.vibration shall be 6.0g rms limited to 0,4 inch pp constant displacement from 10 cps te the
crossover frequency. The outputs specified in Table IV shall be monitored with equipment
capable of measuring any out of tolerance voltages existing for more than 1 millisecond.
_An out of tolerance condition is any change in output > 10 percent of the value established
prior to vibration. and shall constitute a failure.
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GROUND +28 vdc RELAY LO
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INPUTS 1 10 OUTPUTS
Lo 24 : | 3 Coarse Out (Hi)
SXT TRUNNION Sosik a1%
_.—-‘
22 _ .
Lo SXT TRUNNION 165K £1%
64 X FINE
Hi _ 21 | (Hi)
Hi
o_o8 SXT SHAFT (*11)
16X FIN
; e 165K 1%
Hi 7 -
e
: P
. SXT SHAFT
1/2X COARSE 165K +1%
Hi il
Coarse Out (Hi)

LOAD CONNECTIONS AND CHANNEL IDENTIFICATION

FIGURE 1




VIBRATION AXIS OF ASSEMBLY

FIGURE 2
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‘ ' TABLE IV.

VIBRATION CONDITIONS

INPUT "OUTPUTS 'ro BE MONITORED
" PINS -

| 24, 22, 8 &15 | Comnected together | 3 e

g 25, 21, 7 &12 | Connected together 6 4

| 10 (Hi) &9 (Lo) | 27,5%0.25 vdc 18 M .
\ ! | applied |

| 7 (i), 8 (Lo) | 1.56V pp, 800 cps 17 | ”

{ ! i |

4.2,3 Continuity and DC Resistance. Continuity and dc resistance shall be as specified in
Table III when measured in accordance with method 303 of Standard MIL-BTD—ZOZ.

4.2.4 Insulation Resistance. The insulation resistance between pin 1 and the remaining 3
assembly pins shall not be less than 100 megohms when measured in accordance with method
: 302 of Standard MIL-STD-202. The megohmmeter used shall have an output of 225475 vdc,
. limited to a short circuit current of 6.0 pa.

4.2.5 Coarse Channels, With the test setup shown in Figure 1, the output of the coarse
channels shall be as follows:

a, SXT Trunnion 1X Coarse Channel. With the input signal specified in Table I applied

- to pins 25 (Hi) and 24 (Lo) and varied in accordance with Table I, the output signal
magnitude shall be as specified in Table I at pins 3 (Hi) and 4 (Lo). The dc supply
voltage shall be applied in accordance with Table I to pins 10 (Hi) and 9 (Lo).

b.” SXT Shaft 1/2X Coarse Channel. With the input signal specified in Table I applied
to pins 12 (Hi) and 15 (Lo) and varied in accordance with Table I, the output signal
magnitude shall be as specified in Table I at pins 17 (Hi) and 19 (Lo). The dc supply
voltage shall be applied in accordance with Table I at pins 10 (Hi) and 9 (Lo).

-
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‘ 4.2.8 -i?in? Channels. With the test setup shown i'nnl“igu-re 1, the output of the fine
chamnels shall be as follows: ; . .

NOTE: Coarse input signals shall be grounded during’ fine channels test.

a. SXT Trunnion 64X Fine Chanpel, With the input signal specified in Table Il
applied to pins 21 (Hi) and 22 (Lo) and varied in accordance with Table II the
output signal magnitude shall be as specified in Table II. The output signal shall
be measured from, pin 6 (Hi) to'pin 4 (Lo) for three diodes, pin 6 (Hi) to pin 5 (Lo)
~ with pin § oonmcted to pin 4 for two diodes, and pin 5 (Hi) to pin 4 (Lo) with pin 5
comected to pin 6 for one diode in the output circuit. The de supply voltage shall be
applied to pin 10 (Hi) and pin § (Lo) in accordance with Table 11

s
-~

b. BXT Shaft Fine 16X Channel. With the input slgnal specified ln Table II applied
to pin 7 (Hi) and pin 8 (Lo) and varied in accordance with Table II, the output
signal magnitude shall be as specified in Table II. The output signal shall be _ “%
measured from, pin 18 (Hi) to pin 19 (Lo) for three diodes, pin 18 (Hi) to pin 16 e
(o) with pih 16 connected to pin 19 for two diodes, and pin 16 (Hi) to pin 19 (Lo)
with pin 16 connected to pin 18 for one didde in the output circuit, The de supply -

- v'oluge shall be appllod to pin 10 (Hi) and pin 9 (Lo) in accordance with Table II,

,  4.2.7 Relays K1 and K2. The relays shall be energized for any of the following voltages R
‘ . applied to pin 10 (Hi) and pln 9 (Lo) : obg, K

a 27.5&0.25 vde, nominal
b, 32.020.3 vde, enhanced
€. 23.0£0.2 vde, degraded

4.2,8 DC Current Drain. With 32. 00. 3 vde supply voltag'e (enhancod) applied to pin 10 (}u)
- and pin 9 (Lo) the current drawn shall be <40 ma.

4.2.9 Rectifier Forward Drop. With a 240 ohm 5 ﬁercent resistor connected in Series o
with the positive dc supply lead and 28. 00. 2 vde (degraded) applied to pin 9 (Hi) andiple- oo R0
10 (L.o), the voltage between 9 (Hi) a.wd pin 10 (Lo) shall be <2 vde. %
5. PREPARATLON FOR DELIVERY

5.1 GENEBAL Preparation for delivery shgll be in accordanoe with Speciﬁcation ND1002214. '

6. NOTES None.
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TABLE 1
FEEDBACK GAINS AND PHASE SHIFTS
OUTPUT LEVEL FREQUENCY GAIN PHASE
(eg of Figure 1) (cps £2%) v/v) SHIFT
__(V rms %2%) :

0.6 100 ° <12.5 215° £10°

20.0, 800 > 185 e
s 4 8, 000 <2.25 >45°
0.15 35, 000 <0.3 80° £10°

3.1.2.7 Distortion. The allowable distortion at 800 cps shall be as specified in Table II.

"~

TABLE I
DISTOR TION P
| B+ CONDITION OUTPUT CONDITION ALLOWABLE DISTORTION
! y . (ftovof Figure 1) (V rms) (% max)
Nominal 20 5
Enhanced ' 23 5
Degraded 17 5

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings, The configuration of the assembly shall be in accordance with APOLLO G&C
Drawing 2007122 and all drawings and engineering data referenced thereon.

3.2.2. Maximum Weight. Not applicable.
3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Continuity and DC Resistance. The continuity and de resistance of the assembly shall
be as specified in Table III. ;

3.2.3.2 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins.
shall be at least 100 megohms, '

3.2.3.3 Capacitance. The capacitance of the assembly shall be as specified in Table IV.
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. 4.2.13 Weight. Not applicable. - et EONEECINPRSTORS. SIS SN - o

o ARSI
5. PREPARATION FOR DELIVERY

5.1 GENERAL, Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.

‘ OJR:dmh
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. 1. SCOPE

4 1.1 PURPOSE. This specification establishes the detail requirements for complete
identification and acceptance of the Cosecant Generator Assembly, Part No. 2007122-011.

. 2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a patf of this specification to -
- the extent specified herein. Unleqs otherwise specified, Military Standards and Specifications
. 8hall be the issue in effect on the date of request for proposal or invitation to bid. ’

SPECIFICATIONS

APOLLO G&C

ND1002214 General Specification for Preservation, Packaging,
' Packing and Container Marking of APOLLO Guidance
and Navigation Major Assemblies, Assemblies, Sub-
assemblies, Parts and Associated Ground Support

Equipment
N ) STANDARDS
| Mﬂﬁary' .
. MIL-STD-202C Test Methods for Electronic and Electrical Component Parts
DRAWINGS »
APOLLO G&C '
2007 122 | ' Cosecant Generator Assembly

(Copies of specifications, standards, drawings, bulletins, and publications required
by suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.) -

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the
 following order of precedence shall apply The contractor shall also notify MIT/IL APOLLO
- Management of the conﬂict

,Z.
® =

The contract
This specification
Documents listed in this section

!‘*ww
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. 3. REQUIREMENTS
3.1 PERFORMANCE
3.1.1 Electrical Inbuts. The Cosecant Generator Assembly, hereafter referred to as the
assembly, shall be capable of performing as specified herein when supplied with the
following electrical inputs:
3.1.1.1 DC Supply Voltage. The dc supply voltage will be as follows:

a. -Nominal: 27.50%0.25 vde
b. Enhanced: 32,000, 30 vde
c. Degraded: 23.00+0,20 vde
SALLE Twenty~Eight VAC Source. The 28-vac source will be as follows:
a. Voltage: 28.00+0,28V rms
'b.  Frequency: 800+2 cps
¢. Current: 10 ma rms max
3.1. 1,3 Input Signal Source. The input signal source will be as follows:
: a. Voltage: 0 to 2V rms, sine wave
. b. Frequency: Variable from 100 cps to 35 ke
¢. Output Impedance: <1K ohm
3.1.2 Cha’ractéristics

3.1,2.1 DC Current Drain. The assembly’s current drain with the enhanced B+ condition
shall be <20 ma dec.

3.1.2.2 Output Noise. The output noise (10 to 10, 000 cps) with the nominal B+ condition
shall not exceed 10 mv rms. <

‘3, 1,2.3 Forward Gain. The 800 cps forward gain shall be >75 V/V.

'3.1.2.4 Feedback Gains and Phase Shifts. The feedback gains of the outputs with respect to
the inputs shall be as specified in Table I. The phase shifts of the outputs with respect to
the inputs shall be as specified in Table I :

3.1,2.5 Gain Ratlo and Relative Phase Shift. The ratio of the feedback gain to the forward

‘gain (800 cps gains) shall be 2. 83+4 percent. The relative phase shift (forward phase shift
at 800 cps mmus the t'eedback phase shift qt 800 cps) shall be +9° £3°.

'8.1.2.6 Output Impedance. The unloaded output impedance at 800 cps shall'be <25K ohms.
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TABLE I
FEEDBACK GAINS AND PHASE SHIFTS

OUTPUT LEVEL FREQUENCY . | GAN PHASE
- (e, of Figure 1) (eps £2%) . (V/V) SHIFT ;
‘! 1'?!18 tlﬂ!v v : ‘ . -—ﬂ
0.6 . 100 7. #3285, 215° +10°
20,0 ; 800 g - >210 -—
0.3 3 - 8,000 T <Ra2S >45°
0.15 35, 000 . <0.3 80° £10°

3.1.2.7 Distortion. The allowable distortion at 800 cps shall be as specified in Table II.

TABLE II
DISTORTION
B+ CONDITION OUTPUT CONDITION ALLOWABLE DISTORTION
(e, of Figure 1) (V rms) (% max)
Nominal 20 5
Enhanced 23 ;e 5
Degraded : 17 5

3.2 YRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C
Drawing 2007122 and all drawings and engineering data referenced thereon.

‘_3.,2.2 Standards of Manufacturing, Manufaéturing Process and Production

3.2,2.1 Continuity and DC Resistance. The continuity and dc resistance of the assembly shall
~ be as specified in Table III. : : - .

3.2.2.2 Insulation. Resistance. The resistance between pin 1 and the remaining assembly pins
shall be at least 100 megohms., - : :

3.2.2,3 Capacitance. The capacitance of the assembly shall be as specified in Table IV.
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TABLE II
CONTINUITY AND DC RESISTANCE

FROM %00 RESISTANCE (ohms)
PIN PIN M inimum L_M.&F‘_m.
1 : * Frame 0 0.5
5 6 ’ 0 0.8
15 14 - 146.25 153.75
5 17 0 | : 0.5
TABLE IV
CAPACITANCE -
FROM TO | CAPACITANCE (mmfd)
PIN PIN Minimum _ Maximum
3 2 0. 0529
£ 5 0. 0529
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| ‘ 4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall
be responsible for the accomplishment of each test required herein.

& 1 Test Conditions

4. .1. 1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions:

~a. Temperature: 25°+10°C
b. Relative Humidity: 90% max
¢. Barometric Pressure: 28 to 32 inches of Hg

4.1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this
specification ghall automatically classify the unit as nonconforming. Each nonconforniing
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units
which have not been corrected will be considered for acceptance only upon formal applica-
~tion by th‘ contractor to the cogmzant NASA representative

4.2 -TES’I‘S

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to

" ‘the requirements of APOLLO G&C Drawing 2007122. Particular attention shall be given

to inspection for nicks, scratches, burrs, dents, encapsulant defects contaminants, pm
misallgnment and legibility and appearance of markings.

4.2.2 Workmanship—Vi.bration.‘ With the assembly connected as shown in Figure 1, the
nominal dc supply voltage applied, 28V rms at 800 cps applied to pins 3 (hi) and 6 (lo),
‘and the input signal adjusted to give a 10V rms output signal (e¢), the assembly shall be
vibrated along the axis shown in Figure 2. The current drawn from the 28V rms supply
shall be monitored. The vibration shall be simple harmonic motion swept from 10 to 2000 -
cps at a rate of 1 octave/15 sec. The magnitude of vibration shall be 6. 0g rms limited to
" a 0., 4~inch pp constant displacement from 10 cps to the crossover frequency. The output
‘voltage (e of Figure 1) or the current drawn from the 28V rms 'soyrce, as established ‘
prior to vibration, sbﬂ.l not cha.nge more than 10 percent for a period >1 msec durtng :
'vibmtion. L : Iy "R

4.2.3 Continuity and DC Resistance. The continhity and dec resistance shall be as specified
in Table Il when measured with a low-voltage, resistance-measuring device usihg Method 303
of Standard MIL~=STD~202 ‘To assure a good electrical connection, the anodizlng may be penetrated.

l
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VIBRATION AXIS OF ASSEMBLY

FIGURE 2
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. 4.2.4 Insulation Resistance.. The resistance between pin 1 and the remaining assembly pins shall be
) as specified in 3. 2.2, 2 when measured in accordasice with:Method 302" of Standard MIL-STD-202.

. The megohmméter used shall have an output of 225275 vde, limited to a short circuit of 6
microamps. :

iy 4: 2.5 Capéwitance The capacitance between the pins specified in Table III shall be measured
. using Method 305 at 1 kc of Standard MIL-STD-202. The capacitances shall be as specified in
Table III.

4.2.6 DC Current Drain. With the assembly connected as shown in Figure 1, the B+ supply
voltage enhanced and pin 12 connected to pin 5, the dc current drawn from the power supply
(into pin 15) with respect to pin 17 shall be <20 ma.

4.2.7 Output Noise. - With the assembly connected as shown in Figure 1 and the B% supply
.. voltage nominal, and pin 12 connected to pin 5, the output noise (in eo) shall be <10 mv rms
. when meas‘ured with an indicating device having a bandwidth of 10 cps to 10 ke,

. 4.2.% Forward Gain. With the assembly connected as shown in Figure 1, the B+ supply

. - voltage nominal, the output signal (eo) adjusted to 20V rms by adjusting the 500 cps input
. signale,,, the forward gain (ey/e;;) shall be >75 V/V. With the conditions established

' above, éhe phase shift of the output signal (e,) with respect to the input signal (ejq) shall
. be measured with a phase angle voltmeter and recorded.

4.2, 9' Feedback Gains and Phase Shifts. With the assembly connected as shown in Figure 1,
the B+ supply voltage at nominal, pins 12 and 5 connected together, an input signal (ejg2) ac
coupled through a 100 mfd £10 percent capacitor applied between pins 11 (Hi) and 5 (Lo) and

- adjusted until e, equals the values specified in Table I, the feedback gains (es/e;y) and phase .

- shifts shall be as specified in Table I. With the conditions established above, the phase shifts ot
of the output signals (ep) with respect to the input signals (ejy) shall be as specified in Table 1. -/
‘The 800 cps phase shift of e; with respect to the input signal (e;) shall be measured with a
phase angle voltmeter and rec¢orded. :

4.2,10 Gain Ratio and Relative Phase Shift. The gain ratio and relative phase shift shall be |
computed as follows and shall be the following values: ;

800 cgg feedback gain (recorded in para. 4 2.9)°
800 cps forward gain (recorded in para. 4.2.8)

- gain ratio = =2, 834 0.11.

: relative phase shiit = 800 cps phase angle of forward output (eo) @recorded in para..4.2.8) -
800 cps phase angle of feedback signal_(gf) (recorded in para. 4.2.9) = +9° £3°

4.2.11 Output Impedance. - With the assembly comnected as shown in Figure 1, the B+ supply
voltage nominal, pins 12 and 5 connected together and the 165K-ohm resistor removed, the 800 cps .
output impedance measured between ping 16 and 10 shall be <25K ohms.

. 4.2,12 Distortion, - With the assembly connected as shown in Figure 1, the conditions specified
~in Table 11 established, an 800-cps input signal applied between pms 12 and 5, the distortion of
the output. s).gnal shall not exceed 5 percent. «%
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.1.2.3 Spiking Suppressor. The amplitude at one half the time of the positive transient
at the terminals specified in Table II shall be equal to or less than 5V, zero to peak, when

a negative enhanced voltage is applied to and then removed from the terminals specified in
Table III.

TABLE III
SPIKING SUPPRESSOR

~

GROUNDED |, | ENHANCED VOLTAGE TRANSIENT OBSERVED
TERMINAL APPLIED TO TERMINAL AT TERMINAL

34 21 31

34 33 35

34 > 26 46

34 41 39

28 30 51

28 14 48

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&C Drawing 2007123 and all drawings and engineering data referenced thereon.

‘3.2.2 Maximum Weight. Not applicable.

&L
N
o

Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Insulation Resistance. The resistance between terminal 1 and the remaining
assembly terminals siall be not less than 100 megohms.

3.2.3.2 Continuity and DC Resistance. Continuity and dc resistance shall be as specified in
Table IV, 3

3.2.3.3 Continuity. The resistance between terminal 1 and the frame shall be less than
or equal to 0.5 olim.
TABLE IV

CONTINUITY AND DC RESISTANCE

TEST POWER FROM TO RESISTANCE {Ohms)
OR CURRENT TERMINAL (+) | TERMINAL () |Assy, Deenergized | Assy. Energized
90 ma dc =10% 4 2 <1.2 -
4 3 - ] <1.2
5 7 <1.2 -
’ 5 6 - <}.2
11 8 <1.2 -
11 9 - £1:8
10 13 s -
90 ma de £10% 10 12 - <X,




TN 3 T

APOLLO G&C Specification
: PS2007124 REV- B
Original Issue Date: 7-/¢-&5
Release Authority: TDRR 2.2 473
$ Class A Release :
CODE IDENT NO, 80230

PROCUREMENT SPECIFICATION

"PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS

ANTI-CREEP ASSEMBLY

DRAWING NO, 2007124

~,

 Record of Revisions

Date Revision{ TDRR Pages Approvals

' Letter | No. Revised AC NASA
N{3-22-66] A 27421 3,8 P - WK widy 0
Wl1z/e1 B 2626 3,8 elvtyon pa | ==

This specification consists of page 1 to 8 inclusive.

§ @M gorga Voo s ;| o U e
APPROVALS I T TN 8 | ot
® NASA/MSC __ MIT/IL ac_ ol ook




" APOLLO G&C Specification
PS82007124 REV B

3. REQUIREMENTS

3.1 PERFORMANCE

3.1.1 Inputs. The assembly shall perform as specified herein with the following electrical
inputs:

a. DC Supply Voltages. The dc supply voltage shall be as follows:

(1) +27,540.25 vdc nominal
(2) +32,0+0.03 vdc enhanced .
(3) +23,0%0,2 vdc degraded ’

b. Input Sigpals. The input sigmals shall be 0 to 1.4 vac rms variable, 800+5 cps,
sinusoidal with less than 5 percent distortion,

3.1.2 Characteristics

3.%.2.1 DC Current Drain. With nominal d¢ supply voltage applied, the dc current drain
shall be 40+4 ma, : :

3.1.2,2 Input Trigger level. With nominal dc supply voltage applied and the input signals
increased to 550455 mv, 800+5 cps, the output of each relay control shall increase from
<1, 2 vdc to >26 vdc.

3.1.2.3 Time Delay. With nominal dc supply voltage applied, the output of each relay
control shall decrease from »26 xdc to €1,2 vde in 0,28+0, 10 sec after the corresponding -
input signal is decreased from 1,4 . vac to 0 mv.

3.1,2.4 Hysteresis. With nominal dc supply voltage applied, the output of each relay control _
shall decrease from >26 vdc to <1.2 vdc before the corresponding input signal is reguced 50 mv
below the input trigger level. '

3.2 PRODUCT CUNFIGURATION

3.2.1 Drawings, The configuration of the assembly shall be in accordance with APOLLO
G&C Drawing 2007124 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. Not applieable,
3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Insulation Resistance. The resistance between pin 1 and the remaining assembly ptns
shall not be less than 100 megohms.

3.2,3.2 DC Resistance. The dc resistance from pin 1'to the frame shall be <0.5 ohm,
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‘ 4.2,9 Weight, Not applicable,—- - e et S oo yynters

e e e g .

5. PREPARATION FUR DELIVERY

5.1 GENERAL, Preparation for delivery shall be in accordance with Specification ND1002214,

6, NOTES. None,
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. 1, SCOPE

1.1 PURPOSE. This specification establishes the detail requirements for complete
identification and acceptance of all units of the Modulator and Loop Compensation Assembly,
Part Number 2007125-011,

2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the
extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS

APOLLO G&C

ND1002214 General Specification for Preservation, Packaging,
Packing and Container Marking of APOLLO Guidance
and Navigation Major Assemblies, Assemblies, Sub-
assemblies, Parts and Associated Ground Support

Equipment
- ‘ STANDARDS
Military
MIL-STD-202C Test Methods for Electronic and Electrical Component Parts
DRAWINGS
APOLLO G&C
2007125 Modulator and Loop Compensation Assembly

(Copies of specifications, standards, drawings, bulletins, and publications required by
suppliers in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer. )

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO
Management of the conflict,

a. The contract
b. This specification
‘ ¢. Documents listed in this section
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: . 3. REQUIREMENTS

3.1 PERFORMANCE

3.1,1 Inputs. The assembly shall perform as specified herein with the following electrical
inputs:

3.1.1,1 DC Supply Voltage, The dc supply voltage shall be as follows, Unless olherwise specified,
the dc supply voltage shall be assumed to be nominal in describing performance characteristics.

a, Nominal: 27,50%0.25 vde
b. Degraded: 23,0£0,2 vdc

¢, Enhanced: 32.0#%0,3 vdc

3.1.1.2 Reference Voltage, The reference voltage required shall be a 28.0£0,3V rms,
80042 cps sinusoidal wave with a maximum distortion of 5 percent,

3.1.1.,3 Inpul Signals. Input signals required shall be as follows:
a., Plus und minus de voltage, variable from 0 to 11 vdc.
b. 12.00%0,25 cps, variable from 0 to 11V pp.
C. 80042 cps, variable from 0 to 1V rms,

3.1.2 Characteristics

30.1.2,1 Current Drain, The dc current drain shall be 2244 ma when the supply voltage is
enhanced, ‘

3.1.2.2 Noise. Noise on the X, AxX, Y and Ay Y channel outputs shall be as follows.

a, The 800 cps §° or 180° phase component shall be less than 2 mv,
b. The 800 cps gquadrature component shall be less than 25 mv,

3.1.2,3 X and Y Gain. The gain (0° or 180° phase, 800 cps component V rms/vdc) from the X
input to the X and AxX outputs and from the Y input to the Y and AyY outputs shall be 0,13 V/V
#15 percent for positiye and negative dc inputs of 3 volts,
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3.1.2.4 X and Y Gain Linearity. The X and Y channel gains for positive dc inputs which
produce outputs of 1.20V rms and 0.15V rms shall both be within 10 percent of the gains
measured with a positive 3 vdc input.

3.1.2,5 X and Y Phase Shift. The phase shift from the reference to the X, Ay X and Y outputs
shall be 0° #20° when positive 3 vdc is applied to the X and Y inputs simultaneously and 180° £20°
when negative 3 vde is applied to the X and Y inputs simultaneously. The phase shift from the
reference to the AyY output shall be 0° £20° when negative 3 vdc is applied to the Y input

and 180° £20° when positive 3 vdc is applied to the Y input. s

3.1.2.6 Ay X and AyY Gain. The gain from the A X input to AyY output and from the AyY input
to the AxX output shall be 0.390%0.039 V/V for an input of 1V rms, 80042 cps.

3.1.2.7 A X and A_Y Phase Shift. The phase shift from the A4X input to the AyY output and
from the ATY input ¥o the A, X output shall be 180° #5° with an input of 1V rms, 800%2 cps.

3.1.2.8 Frequency Response. The gain from the X input to X output and Y input to Y output
shall be greater than 0. 707 of the average value of the corresponding X and Y gains obtained with

positive and negative dc inputs of 3 volts when 3V peak, 12,00+0.25 cps is applied to the X and Y
inputs simultaneously.

3.1.2.9 Output Impedance. The output impedance of the X, A X, Y and AyY channels shall
.be less than 2000 ohms.

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C
Drawing 2007125 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. The weight of the assembly shall be
3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Continuity. The resistance between terminal 1 and the frame shall be less than or
equal to 0.5 ohm.

3.2.3.2 Insulation Resistance. The resistance between terminal 1 and the remaining assembly
terminals shall be not less than 100 megohms.

3.2.3.3 Resistor Selection. The resistors used for R14 and R38 shall be Part Number
1010364-651, 121K ohms.
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' 4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall be
responsible for the accomplishment of each test required herein,

4.1.1 Test Conditions

4.1.1.1 Environmental. Unless otherwise specified, the assembly shall be tested under the
following ambient conditions: : '

a, Temperature: 25° #10°C
b. Relative Humidity: 90% max
c. Barometric Pressure: 28 to 32 inches of Hg.

4.1.1.2 Test Setup. Unless otherwise specified, the recommended test setup shall be as specified
in Figure 1.

4.1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this

specification shall automatically classify the unit as nonconforming. Each nonconforming

unit corrected by the contractor shall be reinspected. Reinspection may be limited to the

test or examination which defined the nonconformance, or, when directed by the cognizant

inspector, a complete retest and reexamination may be required. Nonconforming units

which have not been corrected will be considered for acceptance only upon formal application
‘ by the contractor to the cognizant NASA representative.

4.2 TESTS

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to
the requirements of APOLLO G&C Drawing 2007125. Particular attention shall be given to
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin
misalignment, and legibility and appearance of markings.

4.2.2 Workmanship-Vibration. With the conditions listed below established, the assembly
shall be subjected to vibration along the radial axis of the encapsulated components (refer to
Figure 2). The vibration shall consist of simple harmonic motion swept from 10 to 2000 cps
at a rate of 1 octave/15 seconds. The magnitude of vibration shall be 6,0g rms limited to a
0.4 inch pp constant displacement from 10 cps to the crossover frequency. During vibration
the X output at terminals 18 (Hi) and 22 (Lo) and the Y output at terminals 3 (Hi) and 7 (Lo)
shall be monitored simultaneously. Any output deviation greater than 10 percent of the output
established before vibration that exists for a period greater than 1 millisecond shall constitute
an out-of-tolerance condition.  After vibration the assembly shall be visually examined as
specified in 4. 2. 1.
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VIBRATION AXIS OF ASSEMBLY

FIGURE 2
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a. Terminals electrically connected as follows: 9 to 10; and 15 to 16.
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).

d. Positive de input signals applied simultaneously at terminals 12 (Hi) and 19 (Lo)
and 14 (Hi) and 15 (Lo), and adjusted for an output of 1. 20%0. 12V rms at terminals
18 (Hi) and 22 (Lo).

4.2.3 Continuity. The resistance between terminal 1 and the frame shall be as specified in
3.2.3.1 when measured in accordance with Method 303 of Standard MIL-STD-202. To assure
a good electrical connection, the anodizing may be penetrated.

4,.2.4 Insulation Resistance. The resistance between terminal 1 and the remaining assembly
terminals shall be as specified in 3. 2. 8. 2 when measured in accordance with Method 302 of
Standard MIL-STD-202. The megohmmeter used shall have an output of 22575 vde, limited
to a short circuit current of 6 microamps.

4.2.5 Current Drain. With the conditions listed below established, the current drain (I dc)
shall be 22+4 ma dc.

a. Terminals electrically connected as follows: 9 to 10, 12 to 10, 14 to 15, and
16 to 15.

b. Enhanced dc supply voltage applied at terminals 8 (Hi) and 24 (Lo).
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).
4,2.6 Noise. With the conditions listed below established, the outputs at terminals 6 (Hi)

and 4 (Lo), 3 (Hi) and 7 (Lo), 19 (Hi) and 21 (Lo), and 18 (Hi) and 22 (Lo) shall each have
noise components less than 2 my, 800 cps, 0° or 180° and 25 mv, 800 cps quadrature.
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a. Terminals electrically connected as follows: 9 to 10, 12 to 10, 14 to 15, and
‘ 16 to 15.

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).
4.2.7 X and Y Gain. With the conditions listed below established, the gains between the
‘input pins specified in Table I and the corresponding output pins shall be 0. 13 V/V %15 percent

for de inputs of plus and minus 3 volts where gain is calculated as follows:

= Vout V out=the measured 0° or 180° phase, 800 cps rms component.
|Vin |’ Vin=+or -3 vde, as applicable.

a. Terminals electrically connected as follows: 9 to 10, and 16 to 15.

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). .

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).

TABLE I
. INPUT AND OUTPUT TERMINALS
ITEM INPUT TERMINALS OQUTPUT TERMINALS
Hi %: Lo Hi Lo
F—_—ﬂmm = — — ]
a 14 4 15 18 22
b 14 i 15 19 21
c 12 ! 10 3 7
d 12 I 10 6 4

4.2.8 X and Y Gain Linearity. With the conditions listed below established and a positive
de input applied at the input pins specified in Table II and adjusted for the corresponding
output voltages specified therein, the gains measured shall be within 10 percent of the gain
for a +3 vdec input where gain is calculated as follows:
I—z—%ﬁ ; V out = voltage specified in Table I

V in = measured dc input voltage.

Gain =

a. Terminals electrically connected as follows: 9 to 10, and 15 to 16.
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).
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‘ TABLE II

X AND Y GAIN LINEARITY

INPUT TERMINALS OUTPUT TERMINALS OUTPUT VOLTAGE

Hi Lo Hi Lo

14 15 18 22 1. 20V rms, 800 cps, /0°
14 438 18 22 0.15V rms, 800 cps, /0°_
12 10 3 7 1.20V rms, 800 cps, /0°_
12 10 3 7 0.15V rms, 800 cps, /0°_

4,2,9 X and Y Phase Shift. With the conditions listed below established and a 3 vdc input
applied simultaneously at terminals 14 (Hi) and 15 (Lo) and 12 (Hi) and 10 (Lo), the phase
shift from the reference to the first three output terminal pairs (Items "a", "b'" and "¢")
listed in Table I shall be 0° £20° for a positive dc input and 180° £20° for a negative dc input.
The phase shift from the reference to the last pair of output terminals (Item "d'") in Table I
shall be 0° £20° for a negative de input and 180° £20° for a positive de input.

a. Terminals electrically connected as follows: 9 to 10, and 15 to 16.
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).

‘ 4,2,10 AxX and AyY Gain. With the conditions listed below established, the gain from
terminals 16 (Hi) and 15 (Lo) to 19 (Hi) and 21 (Lo) and the gain from terminals 9 (Hi) and
10 (Lo) to 6 (Hi) and 4 (Lo) shall be 0.390+0. 039 V/V where gain as calculated as follows:

V out V out = measured output voltage

Galn 3 Diam 1 ¥V tws

a. Terminals electrically connected as follows: 10 to 12, and 14 to 15.
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).

c. Input signal of 1. 00+£0.01 V rms, 800 cps applied at terminals 9 (Hi) and 10 (Lo)
and at terminals 16 (Hi) and 15 (Lo).

4.2.11 AxX and AyY Phase Shift. With the conditions listed below established, the phase
shift from terminals 16 (Hi) and 15 (Lo) to 19 (Hi) and 21 (Lo) shall be 180° £5°. The phase
shift from terminals 9 (Hi) and 10 (Lo) to 6 (Hi) and 4 (Lo) shall be 0° £15°.

a. Terminals electrically connected as follows: 10 to 12, and 14 to 15.

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).

c. Input signal of 1.00+0,01 V rms, 800 cps applied at terminals 9 (Hi) and 10 (Lo)
. and at terminals 16 (Hi) and 15 (Lo).
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4,2.12 Frequency Response. With the conditions listed below established, the gain from
terminals 14 (Hi) and 15 (Lo) to 18 (Hi) and 22 (Lo) and the gain from terminals 12 (Hi) and
10 (Lo) to 3 (Hi) and 7 (Lo) shall be greater than the average of the gains obtained with
positive and negative 3 vdc inputs (refer to 4.2.7). Gain is calculated as follows:

_Vout V out = peak-to-peak suppresséd carrier output voltage (average value,
Vin °’ if waveform is unbalanced).
V in = 6 V peak-to-peak.

Gain

a. Terminals electrically connected as follows: 9 to 10, and 15 to 16.
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).

d. Input signal of 6V peak-to-peak, 12.00£0. 25 cps applied simultaneously at terminals
14 (Hi) and 15 (Lo) and at terminals 12 (Hi) and 10 (Lo).

4,2.13 Output Impedance. With the conditions listed below established and an 800 cps
variable test voltage applied individually to each pair of output terminals listed in Table I
and adjusted to provide a current of 0.5 ma into the applicable terminals, the output
impedance shall be less than 2000 ohms where output impedanee is calculated as follows:

V out
Output impedance =——— ; V out = Voltage across output terminals with Ig flowing
" into terminals
X ™ 0.5 ma

a. Terminals electrically connected as follows: 9 to 10, 12 to 10, 14 to 15, and 16 to 15.
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo).

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo).

d. Loads specified in 4.1.1. 2 removed.

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214,

6. NOTES. None.

11




APOLLO G&C Specification
PS2007126 REV C

Original Issue Date: @-/4 45
Release Authority: TDRR 21 ¥77¢
Class . Release

CODE IDENT NO. 80230 !

PROCUREMENT SPECIFICATION

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS

OPTICS AUTOMATIC OPERATE RELAY ASSEMBLY

DRAWING NO, 2007126

Record of Revisions

Revision| TDRR Pages Approvals
Do Lette: No. Revised AD . NASA
mys/gemd - A |27a21 | 3, 7 oY WK e
‘AlB/11/66] B 30632 | 7 (R e R S50
1/12/67 C 32626 | 3, 7 el | MGM EA| -

This specification consists of page 1 to 7 inclusive.

c ( A s ]’,l/ Pt £ |
APPROVALS| wehit s Ve zc/ce 7.cu sl
NASA/MSC MIT/IL

S |

F
o ‘vv(\ - -
NASA PP7-65-612



. | | APOLLO GAC Spectfication
BT » - PE30OTIZ6 REV- Q... ..

3. REQUIREMENTS

3.1 PERFORMANCE

'8.1.1 . Input Power, The Optics Automatic Operate Relay Assembly, hereafter referred to :
as the assembly, shall be capable of performing as specified herein when supplied with the i
following input power.

3.1,1.1 Voltage. The supply voltage shall be as follows:

a. Nominal: 27.5 vde
b. Degraded: 23.0 vde
¢. Enhanced: 32.0 vde

3.1.1.2 Current. The supply current shall be 90 ma de #10 percént (6 vdc open circuit).

3.1.2 Characteristies

3.1.2.1 Continuity and DC Resistance. The assembly shall provide the continuity as stated
-in Table I when the degraded de¢ supply voltage is applied for the stated fnput conditions =
(reference Drawing 2010026). - Caution shall be exercised so that contact does not switech . .
the measuring load. : » ‘ A :

3.1.2.2 Current Drain. The de current drawn from the enhanced de power snpply Bhall
be <100 ma when the input pma are connected to the power supply lo

3.2 PRODUCT OONFIGURATION

- 3.2,1 Drawings. The configuration of the assembly shall be in acoordnnoe with APOLLO G&C
Drawing 2007126 and all drawings dnd engineering data referenced theroon.

+'3.2.2 Maximuim Weight.” Not applicable. ‘v o, “ —-t - ae- Sty
3.2.3 Standards of Manufacturing

3.2,3.1 Insulation Resistance. The resistance between pin 1 and the remalnins mombl‘y pms
shall be not iess than 100 megohms.

3.2.3.2 Continyity. The dc resistance from pin 1 to the frame shall be Eﬂsm mi oA
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4.2.3 Continuity. The resistance between the pins specified in Table I shall he measured
15ing Method 307 of Standard MIL~STD-202 when the degraded dc supply is connected between
pins 28 (hi) and 33 (lo) and the assembly energized or de-energized as specified in Table I.
The de resistance between pin 1 and the frame shall be as specified in 3, 2. 3.2 when measured
with a low-voltage, resistance-measuring device using Method 303 of Standard MIL-STD=202.
To assure 4 good electrical connection, the anodizing may be penetrated.

4.2.4 Insulation Resistance. The insulation resistance between pin 1 and the remaining
assembly pins shall be as specified in 3.2. 3.1 when measured in accordance with Method
302 of Standard MIL-STD-202, The megohmmeter used shall have an output voltage of
225475 vdc limited to a short circuit of 6.0 pa.

42,5 DC Current Drain, With the enhanced dc power supply connected between pins 28 (hi)
and 33 (lo) and pins 8, 9, 26 and 27 comnected to pin 33, the eurrent drain shall be <100 ma dc.

4.2.6 Weight. Not applicable~—— — 3 et

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.

WS:efo
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TABLE IT
.A ' RECTIFIER FORWARD DRUP

TERMINALS VOLTAGE

3.1.2.5 Excitation Current. With the input signal applied between termimla 5 (HI) and
14 (Lo), the input current shall be equal to or less than 9.35 ma,

3:1.3:6 Polanty With the input signal applied between termmals 8 and 14, relqy KZ »
energized and terminal 21 connected to terminal 5, the total volf.lge from m-mtm.l 24 to :
terminal 14 shall be 34,21V 45 percent :

3.1.2.7 Voltage Ratio., With a 1K ohm 45 percent reslstor connected bahneuhrmlmls
24 and 21 relay K2 energized, the following voltage ratio shall be obtnined:

E24-—21 = 0,2217 +1% i . : %05 SOE SE
E5 14 I

3.2 PRODUCT CUNFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance wﬁh APOLLU
G&C Drawing 2007128 and all drawings and engineering data referenced thereon. ‘

3.2.2 Maximum Weight. Notappllcable, —
3.2.3. Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 Insulation Resistance. The resistance between terminal 1 and the rema.inlng assembly ;
pins shall be not less than 100 megohms, ix: : ;

3.2.3.2 Continuity and DC Resistance, The continuity and dc resistance of the usembly'

shall be as specified in Table III, 'I’he dc resistance from termu!al 1 to the frtme ahlﬂ b& 0.5
.ohm,
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TABLE V1
RELAY CONNECTIONS = ‘
T APPLY + DC. A‘PPLY»- pC

LS TERMINAL

}

4,2,8 Insulation Resistance. The insulation resistance between térmln&l 1 and tht m
assembly pins shall be as specified in 3.2, 2,1 when measured in accordance with Method 302 -
of Standard MIL~STD-202, The megohmmeter used shall have an output voltage of 225475 vic
limited to a short circuit of 6,0ua. The resistance between terminal 1 and the frame shlll be
as specified in 3.2,2. 1 when measured in accordance with Method 303 of Stlnihrd KIL-BTD-QO&, '
To assure an electrical connection the anodizing may be penetrated. »

4,2,9 Exc itation Clrrent,

Apply the input signal between terminals G anl MR Yooy

a.
/  b. The inputcurrent shall be <9, 35 ma. o b A A b o s
. 4,2,10 Polarity
a. Apply 24x1 vde between terminals 23 (+) and 22 .(-).
. b. Connect terminal 6 to terminal 21,
¢. - Apply the input signal between terminals 5 (Hi) and 14 {Ld)e i op :
d, The voltage between terminals 24 (Hi) and 14 (Lo) shall be 34. 21V 45 ptrowt.
4,2.11 Voltage Ratio , o
a. Connecta 1K ohm 25 percent resistor between termimk 24 and 21 g
b. Apply the input signal besween terminals 5 (Hi) and 14 (Lo)
¢, ‘Apply 2441 vdc between termimls 23 (+) and 22 (=)« : ey d» L& '_ AN
d. Measure the voltage between terminals 24 (Hi) .nd 21 (Lo) and oalcuht- t.ha wm %R
' ratio by dividing the voltage measured between terminals 24 and 21 by ﬂn vol!lga i
~ applied between terminals 5 and 14, the ratio 21 .hﬂl bo 0.2317#1 m
4.2.12 Weight, Not applieable, =i i
""—"‘.r.'-—-'—v—’-

5. PREPARATION FOR DE LIVERY

5. 1 GENERAL. Preparation for delivery shall be in accordance with Spaamotﬁon Nmomu.

6. NOTES, None, . e N G L

WS:pz
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1" SCOPE

1.1 PURPOSE. This specification establishes the detail requirements for complete identi-
fication and acceptance of the Photometer Elcectronics Assembly Part Number 2007131-011."

APPLICABLE DOCUMENTS

8V
N

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the
extent specified herein. Unless otherwise specified, Military Standards and Specifications

shall be the issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS
APOLLO G&N

ND1002214 ) General Specification for Preservation,
' Packaging, Packing and Container Marking
of APOLLO Guidance and Navigation Major
Assemblies, Assemblies, Subassemblies,
Parts and Associated Ground Support Equipment

STANDARDS
Military
MIL-S'I‘D—zdz() Test M«;:thuds for Electronic and
‘ Electrical Component Parts
DRAWINGS
APOL LO G&N
1010353-7 Relay, .Elc«:tror_nagn'etic, Sensitive (For reference only)
2007131 ; Photon:eter, Electronics Ass'embly

i
(Copies of specifications, standards, drawings, bulletins, and publications
required by suppliers in connection with specific procurement functions

should be obtained fron: the procuring activity or as directed by the contracting
ofticer.) ’

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the
following order of precedence shall apply. The contractor shall also notity MIT/IL
APOLLO Management of the conilict.

a. The contract.
b. This specification.
¢.  Documents listed in this section.
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3. REQUIREMENTS
3.1 PERFORMANCE

5.1:1 Inputé. The assembly shall perform as specified herein with the following electrical
inputs:

a. DC Supply Voltage: The supply voltage shall be as follows:

(1) Nominal: 27, 5£0.25 vde
(2) Degraded: 23.0%0.2 vdc
(3) Enhanced: 32. 0£0. 3 vde

b. Reference Voltage: 28+0.5V rms, 800210 cps, slnusoidal 5% max distortion

c. Star Presence Signal: 0 to 15 vde

d. Photometer Input Signal: 5502 cps sinusoidal waveform, 5% max distortion, 0 to 2V rms.
€

2

”~
: L“’””+§“Fj"!*’: 9o ma 1")0‘( / /de open C:mmf‘)
Chara‘ctcrlstics

3.1

3.1.8:% (,urrgut Drain, The current drain (Idc) from the enhanced dc supply shall be
So#i6 ma. with the de supply relay energized. With the dc supply relay deenergized no
current shall ﬁow. :

3.1.2.2 Photometer Mark. -With the nominal dc and reference voltages applied, and after
- a short has been applied to the manual reset teyminals for at least' 3 seconds and then removed,
‘the photometer output voltage shall be as follows: ] : :

7 vdc when a 2. 040, 1V photometer input signal is applied, for a ma_ximhﬁ'of
seéonds ; '

¢ de when the input slgnal is smoothly reduced to 1/2 +8, -z perdﬁﬂﬁdf& voltage
splied in step a. : '
e >27 vde, when the manual reset terminals are shorted for at lcast 3 seconds after
completing b. -
d. _3274 vde after the input signal has been reduced to 0. 5+0. 025V, and after a short
has been applied to thg manual reset terminals for ot least 3 seconds and then removed.
The input shall be applied for a maximum of 10 seconds after the short is removed.

e. <1 vde, when the input signal is smoothly reduced to 1/2 +8, -2 percent of the voltage
in d.
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3.1.2.3 Star Presence Level Detector, With nominal de Voltage applied, the star presence
detector output shall change from >27 vde to‘<l vde, when the star presence input is increased
from <1 vde to 15#0.5 vdc. : : .

3.1.2.4 Monitor Gain. With nominal dc¢ supply vbltagc applied and 1.040,.05V rmns,550+2 ¢ps
applied to the photometer input, the gain from photometer input to the monitor output shall be

0-043:!:20 percent.
0.06 : »

3.1.2.5 Monitor Output Isolation. The resistance between the monitor output terminals
and the electrical interconnection of all other assembly terminals shall be no less than
100 mg:gohmb .
"Kelay Control Diode Forward Drsp and Reverse Impedapce .
3.1.2, 6 Reversed-biode-tmpedance. The diode impedance,shall be greater than 1 megohm

in both directions.The voltage beTween tre belween termingls ¥ and 9 and betwesn
Terminals spaci€ied in Tdcie I shall mat excee terminals 9 and lo

A Vde with the curreatsup yptied ts Tag termingic

3.2 PRODUCT CONFIGU \ﬁox' by A9 o e L

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&N Drawing 2007131 and all drawings and engineering data referenced thereon.,

3.2.2 Maximum Weight. Not Applicable.
3.2.3 Standards of Manufacturing, Manufucturing Process and Production

3.2.3.1 Insulation Resistance. The resistance bétween terminal 1, and the remainlng
assembly terminals shall be at least 100 megohms.

3.2.3.2 Continuity and DC Resishlmc Continnity-and-Do-reststance—shall-be-in-aseordance
~witir-Fable-t: The de resistance between terminal 1 and the frame and between terminals 2

and 18 and between 2 and 17 shall be <0.5 ohm
’ '

N PR \....:,.. v
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TABLE 1

. XS .. CONTINUITY AND DC RESISTANCE | /

RELAY CONTROL | RELAY-CONTROL  TEST POWER | FRO TO T A f
VOLTAGE (VOLTS) | VOLTAGE™A PPLIED OR TEAM. | TERM. | RESISTANCE |
TO TERMIRALS CURRENT ") L) | (onMmS)
, Hi ‘ : el &. B
[ = S e = -
i : 0 i | Y | o A
k. degraded dc 7 8 4 90wmade £10% | 5 | 3 l <f.2
: 0 7 A8 | 6 vdc Lk ha b ow
degraded de 7 ¥ e , 90 ma de MNO% | L8 3 ‘ <1,2
0 R 10 | 6 vde max \\k 5 3 g >6M
degraded dc 7 10 90 ma de¢ *10% i “.5 3. 4 <1.2
0 4T 8 ' 6vdc max \ 12 >5M
degraded dc " | 7 8 | 90 ma dc 10% 7. N2 <1.2 |
0 ”,,,ef" 7 9 6 vde max 7 1 >6M
degraded dc 7 , 9 90 ma de max N <1.2
A 7 ok 10 6 vdc max T8 ™, >5M
degraded dc T w20 i $0madc 0% | 7T |12 : 2 ,
: : i é |
TABEE "L : ' g
CURRENT DK AN
TERMINALS CURRENT ]
.L— I e
|F&o v“(+ To (*‘5 (ma
l ! . - Y
| ¥ @ J
‘f f 16,5 i S0 ]

f"‘
&
] P ...‘J“?

P ——
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4. QUALITY ASSURANCE PROVISIONS

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS /QUALITY
VERIFICATION CROSS REFERENCE INDEX

b}

Test/Examination Requirement Method
Insulation Resistance and Output Isolation 38205, a3 8 .
' b by Ao T |
Continuity and DC Resistance 3.2.3.2 4.3.4
Current Drain : 3.1.2.1 4.3.5
Photometer Mark Jd 2.2 4,3.6
Star Presence Level Detector. 3:1.2.3 4,3.7
Monitor Gain 7 . 3.1,2.4 4.3.8
Reverse Diode Inipedance ! X, 8:.1.2.6 4.3.9
4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be ;
responsible for the accomplishment of each test required herein.
4,2.1 Test Conditions
. . %
4.2.1.1 Environmental. Unless otherwise specified, the amplitier shall be tested under
the following ambient conditions:
a. Temperature: 25* £10°C ,
b. Relative Humidity: 90% max ~
c. Barometric Pressure: 28 to 32 inches of Hg
4.2.1.2 Electrical Inputs : : kT %

a. DC Supply V oltuge': The de supply voltage shall be as follows:

(1) Nominal: 23 040.2V
(2) Degraded: 27.540.25V
(3) Enhanced: 32,020, 3V

b. Reference Voltage: 28.0£0.5V rms, 50010 cps sinusoidal waveform, 3 percent
max distortion.

c. . Photometer Input Signal: 550%2 cps sinusoidal waveform, 5 percent max distortion,
0 to 2V rms.

d. Star Presence Signal: 0 to 15 vde.

€, Cureent Sugply » A carredt supply of 0.09amp de Lo percent (¢ vde
open Cor\cwr) shall be used in Z&;"_’flng The -.25.5'@7/’713/)’,
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4.2.1.3  Test Setup. Unless otherwise specified, loads shall be cornected as shown in
p . the recommended test setup (Figure 1).

4.2.2 Nonconforming. Units. Failure of the unit to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. Each nonconforming
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may bhe required. Nonconforming amplifiers
which have not been corrected will be considered for acceptance only upon formal application
4 - by the contractor to the cognizint NASA representative.

4.3 TESTS

4.3.1 Drawing Comphance The assembly shall be visually examined for compliance with
the requirements of APOLLO G&N Drawing 2007131. Particular attention shall be given to
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin
misalignment, and legibility and appearance of markings.

{ 4.3.2 Workmanship-Vibration. With the conditions listed below established, the assembly
~ shall be vibrated. The vibration shall be simple harmonic motion swept from 10 to 2000 cps
at a rate of 1 octave per 15 scconds. The magnitude of the vibration shall be 6.0g rms limited .
to 0. 4 inch pp constant displacement from 10 cps to the crossover frequency. During vibration
the voltage between terminals 25 (Hi) and 2 (Lo), and the voltage between terminal 14 (Hi) and
. 0 volts (Lo) shall be monitored. An output voltage sreater than 1 volt, between terminals
2% (1) and 2 (Lo) ov 14 (il)) and 2 (Lo) lasting moie than 1 msec shall Lonstitute a failure.

a. Degraded dc supply veltage applied to terminals 7 (Hi) and 2 (Lo).
b. Reference voltage applied to tcrmmuls (Hi) and 4 (Lo).,
< @ 15 vde signal applied to terminals 16 (Hi) and 15 (Lo).
Cl 2 A 2,5%0.1 volt photometer signal applied to terminals 19 (Hi) and 13 (Lo) and then
reduced to 0. 5%0.05 volt such that the vibration test is completed within 5 minutes

after the input is reduced to 0.5+0.05 volt.

. 4.3.3 Insulation Resistance and Output Ibolation The following resistance measurements
shall be as specitied in 3.2.3.1 and 3.1.2.6,when measured in accordance with Method 302 of
Standard MIL-STD-202 with a mep:ohmmetcl having an output of 225475 vde limited to a short
; circuit current of 6 pa.

A A ey o o s o i
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. 4 . . ; »
Between terminal 1 and the remaining assembly pins.

Between the electrical interconnection of all terminals and terminal 6, ex: cpt

terminal 11,

4.3.4 Continuity and DC Resistance .

P

The dc resistance between terminal 1 and the frame, terminals 2 and 18,
and 2 and 17 shall be as specified in 3.2. 3.2 when measured in accordance

with Method 303 of Standard MIL-STD-202, To assurc a good electr lcdl connec -
tion to the franwe, the anodizing may be penetrated.

bp—mmummwmmmmﬁwm

4.3.5 Current Drain. With the following conditions established the dc supply current

drain (I4,) shall be as specified in 3.1.2.1.

a.

b.

C.

4. 3. Gar?dh

|&
Enhanced dc supply voltage applied to terminals # (Hi) and 2 (Lo).

Reference voltage applied to terminals 27(11i) and 4 (Lo).

The following terminals are connected to each other: 19 and 13; 16 and 15;

ST —-When lerminuls - 8-and- 2-are disconneeted-there-sheil-be-node-carvent

' , la
otometer Mark With nominal de supply voltage applied to terminals & (Hi) and

2 (Lo),Vrefcu,nce voltage applud to terminals Ag(Hl) and 4 (L.o) aad-termrinete-8-and-3-conneeied
{ogether, the photometer mark output shall be as follows:

a.

Vvlth terminals 20 and 18 connected for at least 3 seconds and then dlsoovmected,
the 'voltage between tePminals 25 (Hi) and 2 (Lo)y shall be as specified in 3.1.2.2.a
when a 2.020.1V rms, 55022 ¢ps photometer input 'wlbn,dl is applied to terminals
19 (Hi) and 13 (Lo) for a maximum of 10 seconds.

With the photometer input signal at terminals 13 and 19 smoothly reduced to 1/2 +8, -2
percent of the value in 4. 3.6.a, the voltage between terminals 25 (Hi) and 2 (Lo) shall
be as specified in 3.1.2.2.b.

With terminals 20 and iS connected for at least 3 seconds and the disconnected, the
voltage between terminals 25 (Hi) and 2 (Lo) shall be as specified in 3.1.2.1.c.

With terminals 20 and 18 connected for at least 3 seconds and then disconnected, the
photometer input at terminals 13 and 19 reduced to 0. 5+0. 5V rms and applied for 10
seconds maximum, the wltag,e between terminals 25 (Hi) and 2 (Lo) shall be as specified
m3.152.2.d.
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1.1 PURPOSE, This specification e¢stablishes the detail requirements for complete

fdentification and aceeptance of all units ot the IMU Load Compensation Module, Part
i I

Number 2007132-011.

2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES.

I'he following documents form a part of this specification to

the extent specified herein, Unless otherwise specitied, Military Standards and

Specifications shall be the issue in effect on the date of request for proposal or invitation

to bid.
SPECIFICATIONS
APOLLO G&N

ND1002214

STANDARDS

Military

MIL-STD-202C

DRAWINGS
APOLLO G&N

2007132

(Copies of specifications, standards

required by supplicrs i

assemblies,

1

General Specification for Preservation,

Yackaging,

Packing tnd Container Marking of APOLLO Guidance

Equipment

[est Mcethods for Eleetronic and
Electrical Component Parts

IMU Load Compensation Module

and Navigation Major Assemblies, Assemblies, Sub-~

Parts and Associated Ground Support

drawings, bulletins, and publications

connection with specific procurement functions should

be obtained from the procuring activity or as directed by the contracting officer. )
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3. REQUIREMENTS

3.1 PERFORMANCE

3.1.1 Capacitance. ‘The capacitance at 1000 cps shall be as spe'ciﬁed in Table 1.

TABLE 1
CAPACITANCE
PINS .
™ = - CAPACITANCE
2 10 2.4 uf +8%
3 9 1.24 uf +8%
4 8 2.4 uf 8%

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&N Drawing 2007132 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight. N.t applicable e e

}
3,2,3 Standards of Manufacturing, Manufacturing Process and Production
3.2.3.1 Continuity. The resistance between pin 1 and the frame shall be 0.5 ohm maximum.

3.2.3.2 Insulation Resistance. The insulation resistance between each of pins 2 through 10
and . pin 1 shall be at least 100 megohms.
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4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall
be responsible for the accomplishment of each test required herein.

4.1.1 Test Conditions

b 4
4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions:

a. Temperature: 25° £10°C
b. Relative Humidity: 90% max
¢. Barometric Pressure: 28 to 32 inches of Hy

4.1 2 Nonconforming Units. Failure of the unit to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. FEach nonconforming
unit corrected by the contractor shall be reinspected. Relnspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units
which have not been corrected will be considered for acceptance only upon formal application
by the contractor to the cognizant NASA representative.

4.2 TESTS

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to
the requirements of APOLLO G&N Drawing 2007132, Particular attention shall be given
to inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin
misalignment, and legibility and ;‘tppc:u'zlrfu- of markings.

4.2,2 Workmanship~Vibration. With 28. 64“ 3 Vrms, 80048 cps applied between pins

2 (Hi) and 10 (Lo), 3 (HHi) and 9 (Lo), and 4 (Hi) and 8 (Lo), the .Lbﬂ.’rﬂl)/]) Sh.IU‘LbC %uu C
to vibration. The vibration shall be a simple harmonic motioniswep frum l;Lt,u-:(H cps

at a rate of 1 octave/15 sec, The magnitude of vibration shalllbé : oad.
pp constant displacement from 10 cps to the crossover frequency. Prior to vibration, thv

current drawn at each set of input pins shitll be measured and recorded. During vibration,
the current drawn shall be monitored, and any deviation of 10 percent existing for more than
1 millisecond shall constitute a fatlure.

4.2.3 Continuity. The resistance between pin 1 and the frame shall be 0.5 ohm maximum
when measured with a low voltag resistance measuring device using method 303 of Standard
MIL-STD-202, To gssure #n siectirica neetiom : b .

(® ]

a/“‘*z
%
%

%
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. 4.2.4 Insulation Resistance. The insulation resistance between each of pins 2 through 10
and pin 1 shall be measured using method 302 of Standard MIL-STD-202. The
megohmmeter used shall have an output of 225275 vde, limited to a short circuit current
of 6.0 ya. The resistance indicated shall be a minimum of 100 megohms.

4 2.5 Capacitance. With a 1000410 cps. input applied between the pins specified in
Table 1, the capacitance shall be measured using method 305 of Standard MIL-STD-202
’ I 5

and shall meet the corresponding requirements specified in Table 1,

5. PREPARATION FOR DELIVERY ’

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification
ND1002214,

6. NOTES. None.
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. 3. REQUIREMENTS

. 3.1 PERFORMANCE

3.1.1 Supply Voltage. 'I'he a.ssemhly shall operate as Specmed hemn wlth u snpplywlhge
" of 115¢1V rms, 4004 cps.

3.1.2 Characteristics

)

3.1.2.1 Reticle Light Dimmer Output. The output voltage of the. asaemhly with a5 olun togd .
shall be adjustable from 0.0 +0.3V rms, -0 0V rms to 4. O:hO 5V rms and shall be &m 3V rms :
when pin 6 is shorted to pin 4. < ; »
3.2 PRODUCT CONFIGURATION : ' _ '." '). :

3.2.1 Drawings. The configuratlon of the assembly shall be in ac¢ordm¢e with APOLLO
G&N Drawing 2007161 and all drawings and engineering data referenced thareon '

3.2.2 Maximum Weights Not applicable. _’ g
3.2.3 Standards of Manufacturing, Manufacturing Process and Production ]

~3.2.3.1 Insulation Resistance. The resistance between pin 1 and the remtiulng aslemhly phls
‘ shall be greater than 100 megohms. ;

3.2.3.2 Continuity and DC Resistance. The continuity and dc resistance of the assembly shall

be as specified in Table I. .
{
TABLE I
! CONTINUITY AND DC RESISTANCE
From Pin (+) # To Pin (-) [ Resistance {Ohms) l
Gy Heatsink 0.5 max
2 3 20 max g
6 8 - 10K min
2 8 100 meg min
2 1 100 meg min-
8 1 100 meg min
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 4.2,5 Welgbt Not applif 'ﬂ)le.

— -

' 4,2.4 Continuity and DC Besistance. -, The resistance betmﬁ. mts mwua w-

‘ shall be as specified when measured with a low voltage resistance measuring device ¢ v
i . using Method 803 of Standard MIL~-STD~202. 'ro assm ugooddmwhd oMoﬁ sbm "
5 heatsink, the anodizlng may be penetrabd. x . ;

4.2.6 Reticle Light Dimmer Output, With mmuyamum 1 Figui
11541V rms, 40044 cps applied to pine 2 and 3, and switches 81 ana&pm
{n Table II, the output voltage (Eo) shall be as speemﬂd tﬁ w& n. gk SN A

TaBIET
; OUTPUT VOLTAGE
81 POSITION | 82 POSITION |
: .
2
-~ W95
T PR S

6. NOTES.

5. PREPARATION FOR DELIVERY
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. 1. SCOPE

1.1 PURPOSE. This specification establishes the detail requirements for complete identifi-
cation and acceptance of all units of the Reticle Light Dimmer Assembly, Part Number
2007161011,

2. APPLICABLE DOCUMENTS
2,1 EI"F:ECTIVE ISSUES. The following documents form a part of this specification to the
extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.
SPECIFICATIONS

APOLLO G&C

ND1002214 General Specification for Preservation, Packaging,
Packing and Container Marking of APOLL O Guidance

and Navigation Major Assemblies, Assemblies,’
Subassemblies, Parts and Associated Ground Support

Equipment
@ sravoaros
| Miiitary
MIL-STD-202C Test Methods for Electronic and
Electrical Component Parts
DRAWINGS

APOLIO G&C

2007161 Reticle Light Dimmer Assembly

(Copies of specifications, standards, drawings, bulletins, and publications required by
suppliers in connection with specific procurement functions should be obtained from the
procuring activity er as directed by the contracting officer.)

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO
Management of the conflict, '

a. The contract.
‘ b. This specification,
] ¢, Documents listed in this section.
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3. REQUIREMENTS
3.1 PERFORMANCE

3.1.1 Supply Voltage.. The assembly shull operate as specified herein with a supply voltage
of 115£1V rms, 400%4 cps.

3.1.2 Characteristics

3.1.2.1 Reticle Light Dimmer Output. The output voltage of the assembly with a 5 ohm load
shall .be adjustable from 0.0 +0.3V rms, -0 OV rms to 4.0+0. 5V rms and shall be 4.9£0.3V rms
when pin 6 is shorted to pin 4.

3.2° PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be¢ in accordance with APOLLO
G&N Drawing 2007161 and all drawings and engincering data referenced thereon,

3.2.2 Maximum Weight, The maximum weight of the assembly shall be 0. 706 1b.
3.2.3 Standards of Manufac'turing, Manufacturing Process and Production

3.2.3.1 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins
shall be greater than 100 megohms. '

3.2.3.2 Continuity and DC Resistance. The continuity and de resistance of the assefnbly shall
be as specified in Table 1. ’ :

TABLE 1
CONTINUITY AND DC RESISTANCE ‘
From Pin (-) | To Pin (-) | Resistance (Ohms)
1 Heatsink 0.5 max
2 3 20 max
6 8 10K min

2 8 100 meg min
2. 1 100 meg min
8 1 100 meg min
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4. QUALITY ASSURANCE PROVISIONS: © < <.« « « « v cvs v o0l v

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall be
responsible for the accomplishnmient of each test required herein,

4.1.1 Test Conditions

4.1.1.1 Environmentil. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions:

a. Temperature: 25° £10°C
b. Relative Humidity: 90% max
c. Barometric Pressure: 28 to 32 inches of Hg

4.1.2 Nonconforming Units. Failurc of the units to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. Each nonconforming
unit corrected by the contractor shull be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when so directed by the
cognizant inspector, a complete retest and reexamination may be required. Nonconforming
units which have not been corrected will be considered for acceptance only upon formal
application by the contractor to the cognizant NASA representative.

4.2 TESTS

4.2.1 Drawing Compliance. The assen.bly shall be visually examined for compliance to
the requirements of APOLLO G&C Drawing 2007161. Particular attention shall be given
to inspection for nicks, scratches, burrs, dents, encapsulant defects, vontammants. pin
mxsahg'nfnent and legibility and appearance of markings.

4.2.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture and
vibrated parallel to the vibration axis as shown in Figure 1. The vibration shall be simple
harmionic motion swept from 10 to 2000 cps at a rate of 1 octave per 15 sec: The magnitude
of vibration shall be .0g rms limited to a 0.4 inch pp constant displacement from 10 cps to
the crossover frequency. During vibration the assembly shall be elec#rically tested in
accordance with 4.2.2.1 and any out-of-tolerance conditions which exists for 1 msec or-
more shall constitute failure.

4.2.2.1 Electrical. With 11521V rms, 40044 cps applied to pins 2 and 3 and the assembly
connected as shown in Figure 2, S1 placed in position 2 and S2 open, the output voltage (E )
shall be 2.521.0.vrms.

4.2.3 Insulation Resistance. The resistunce between pin 1 and the remaining assembly pins
shall be greater than 100 megohms when tested in accordance with Method 302 of Standard
MIL-STD-202. The megohninieter used shall hm. an output of 225275 vde limited to a short
circuit current of 6.0 pa.
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VIBRATION AXIS OF ASSEMBLY

FIGURE 1
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. 4.2.4 Continuity and DC Resistance. - The resistance between the points listed in Table I
shall be as specified when measured with a low voltage resistance measuring device
using Method 303 of Standard MIL.-STD-202. To assure a good electrical connection to tbe _
. . heatsink, the anodizing may be penetrated. - - . - .+ < ¢ s o«
4.2.5 Weight. The assembly shall be weighed to determine that the weight of the assembly
is less than 0,706 1b.

4.2,6 Reticle Light Dimmer Output. With the assembly connected as shown in Figure 2 and
11521V rms, 40044 cps applied to pins 2 and 3, and switches S1 and S2 positioned as specified
- in Table II, the output voitage (E.) shall be as specified in Table II.
TABLE I

OUTPUT VOLTAGE

S1 POSITION S2 POSITION . OUTPUT VOLTAGE va

1 " Open 4.040.5
2 ' Open 2,5:1.0
3 Open 0.3 max
1, 2, or3 Closed 4.90.3

5. PREPARATION FOR DELIVERY
‘ 5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.

RJM:dh
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l. SCOPE

.

1.1 PURPOSE. This specification establishes the detall requirements for complete
identification and acceptance of the Temperature Alarm Module, Part No. 2007170-011.

1.2 PRODUCT CONFIGURATION BASELINE ACCEPTANCES. The product configuration base=
line shall be established by the FACI of CEI Serial No. e This unit and
all subsequent units, regardless of intended use, shall be accepted to the cone-
figuration defined by Serial No. unless formally approved otherwise as
required by ANA Bulletin No. L45. :

2. APPLICABLE DCCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification
to the extent specified herein® Unless otherwise specified, Military Standards
and Specifications shall be the issue in effect on the date of request for pro=-
posal or invitation to bid.

SPECIFICATIONS
APOLIO G&N ;
ND 1002214 General Specification for Preservation, Packaging,
Packing and Container Marking of APOLIO Guidance
and Navigation Major Assemblies, Assemblies, Sub=
assemblies, Parts and Associated Ground Support
Equipment
STANDARDS
Military
MIL-STD-202 Test Methods for Electronic and Electrical Component
Parts 2
DRAWINGS
APOLIO G&N
2007170 Temperature Alarm Module Assy

(Copies of specifications, standards, drawings, bulletins, and publications re-
quired by suppliers.in connection with specific procurement functions should be
obtained from the procuring activity or as directed by the-contracting officer.)
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In the event of a conflict between requirements

2.2 CONFLICTING REQUIREMENTS.
of the contract, this specification and the documents listed in this section,

the following order of precedence shall apply. The contractor shall also notify

MIT/IL APOLIO Management of the conflict.

a. The contract
b. This specification _
c. Documents listed in this section
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3. REQUIREMENTS

3.1 PERFCRMAIICE

2.1e.1 Test Enviromment. The module shall function as specified herein when
s V = = A . pe . ~

ihe temperature cf the heatsink is in the range of 157:t0 95°C.

3.1.2 Electirical Input. The module shall function as specified herein when
suppliel with an electrical inpu’ from 22.0 to 33.5 xdc.

%1% "Cn" Mole of Creralion. With a vollage Trocm 22,0 to 33.5 vde applied to
the excitation termingls and a load resistor of 22K ohms #1% ccraectei to the
load ternminal, the outpu! %fransistor saturastion-volsarc (VCE) shall be less
than 0.5 vdce. -

J.1l.4  "OFE" Mode of Overation. With the conditions established as specified

. - - > e T " A T p ’ ? )

in Zele3 and the inpul shoriled to 22,0 to 33.5 vde {(open circuit), the load voltage. =
drop shall no! exceed 1.0 vdc.

*8 L

3,2 - PRCDUCT CONFIGURATICN

2.2.1 Drawin—s. The confimuration of the module’ shall be in accordance with
the APCLI? G-N Drawing 2007170 and all the drawings and engineeriny; datn refer-
enced thereone. '

Teceled iWeith

o The maximum weight of the module shall not exceedi 7 rsrams.

3.2.2 . "nculation Resistances The insulati@nresistance between cach rodule
rin and ihe module mounting screws shall be equal to or preater Lhan 100 meronms.

i
2]

APOLID G Specification

-
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4. QUALITY ASSURANCE PROVISIONS

4.1 GENERAL. The contractor responsible for the manufacture of the assembly
shall be responsible for the accomplishment of each test required herein.

4.1.1 Nonconforming Units. Failure of the unit to pass any examination or test

of this specification shall automatically classify the unit as nonconforming. Each

nonconforming unit corrected by the contractor shall be reinspected. Reinspection
may be limited {o the test or examination which defined the nonconformance, or,

-when directed by the cognizant inspector, a complete retest and reexamination may

be required. Nonconforming units which have not been corrected will be considered
for acceptance only upon formal application by the oontractor to the mgnlzan: NASA
representative.

4.1.2 . Test Conditions

4.1,2.1 Environmental. Unless otherwise specified, the module shall be tested
under the following ambient conditions:

a. Temperature: 25°%10°C
b. Relative Humidity: 90% max
“._€. Barometric Pressure: 28 to 32 inches of Hg

4.1.2.2 Test Power. An electrical input from 22.0 to 33.5 vdc 1s necessary to perform

- the tests specified herein.

4.1.2.3 Test Setup. Prior to performing the tests specified in 4.2.3 through 4.2.7,
the module shall be set up for test as shown in Figure 1.

4.2 TESTS

4.2.1 Drawing Compliance. The module shall be vicually examined for compliance
to the requirements of the APOLLO G&N Drawing 2007170. Particular attention shall
be given to inspection for nicks, scratches, burrs, dents, encapsulant defects, con-
taminants, pin misalignment, and legibility and appearance of markings.

4.2.1.1 Weight. The weight of the module shall not exceed 7 grams.

fr
’
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S1 1
3 \ &
e
Temperature .,
Alarm
Module 2 .

2 —0-
DC Supply -
M3 Voltage
Pl
[v]

Pl - Variable DC Power Supply, 22.0 to'33.5 v;lc, 0 to 50 ma capacity
RL = load Resistor, 22K ohms #1%, 0.8 W..: i v L w¢

81 - Switch »

M1, M2, & M, - Digital Voltmeler, Weston Model 1420 or equivalent
M4 = Clipon Armeter, Hewlett-Packard Model 428 or equivalent

M5 - DC Armeter, O to 50 ma, Weston Model 622 or equivalent

i

TEST SETUP

FIGURE 1
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4.2.2 Insulation Resistance. With the module mounted by its mounting screws

on a metal plate, the insulation resistance shall be tested in accordance with Method
302 of Standard MIL~STD-202. The insulation resistance as measured between the
pins and the mounting bracket shall be 100 megohms or greater. The megohmmeter
used shall have an output voltage of 225+75 vdc limited to a short circuit current of
6.0 ua.

4.2.3 Workmanship-Vibration. With the module mounted on a heatsink and connected

as shown in Figure 1 and a supply voltage between 22. 0 and 33.5 vde applied, the module
shall be vibrated along the vibration axis as shown in Figure 2. The viliration shall be simple
harmonie from 10 to 2000 cps swept at a rate of one octave per 15 sec with an input of

6.0g rms limited to 0.4 inch pp constant displacement from 10 cps to crossover frequency.
During vibration the module shall be monitored in accordance with the requirements of

4.2.4, 4.2.5and 4.2.6. Any out-of-tolerance condition which exists for a period greater
than 1 msec shall be cause for rejection of the module. Perform this test in both modes

of operation: "on'" mode and "off"" mode. After vibration the module shall be visually
examined as specified in 4. 2, 1.

4.2.4 "On" Mode of Operation. With the power supply P1 adjusted to 33.5+0.3 vdc and
switch S1 set to position '"1" (open), the following shall occur:

a. The voltage between pins 3 and 5 as indicated on meter M2 shall be less
than 0. 5 vde.

b. The voltage between pins 2 and 5 as indicated on meter M1 shall be 4. 0+0. 3 vdc.

4.2.5 "Off" Mode of Operation. With the power supply adjusted to 33.5+0.3 vdc and
switch S1 set to position '"2" (closed), the following shall occur:

a. The current flowing to pin 1 as indicated on meter M5 shall be 4. 1£0. 2 ma.

b. The voltage hetween Pins 2 and 4 as indicated on meter M3 shall be a maximum
of 1.0 vdc.

4.2.6 Current Drain. With the conditions established as specified in 4. 2. 4, the current
drain from the power supply shall be between 5. 0 and 5.8 ma as indicated on meter M4.

4.2,7 High Temperature. Repeat 4.2.4 through 4.2.6 with the module at an ambient
temperature of 65° £3°C.

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.

WS: efo 7
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1. SCOPE /

1.1 PURPOSE. This specification esta {;shes the detail requirements for complete
identification and acceptance of the Blower Control Module, Part No. 2007171-0l1l.

1.2 PRODUCT CONFIGURATTION BASELINE ACCEPTANCES. The product configuration base=
line shall be established by the FACI of CEI Serial No. + 7This unit and

. all subsequent units, regardless of intended use, shall be accepted to the con=-

figuration defined by Serial No. ess formally approved otherwise as
required by ANA Bulletin No. U4s. ‘ : .

.

2. APPLICABLE DOCUMENTS ; » \ Conttact Lrol THpun.

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification
to the extent specified herein. Unless otherwise specified, Military Standards
and Specifications shall be the issue in effect.on the date of request for pro=-
posal or invitation to bid.

b 4
SPECIFICATICNS
APOLIO G&N
ND 1002214 General Specification for Preservation, Packaging,
Packing and Container Marking of APOLIO Guidance
and Navigation Major Assemblies, Assemblies, Sub=
assemblies, Parts and Associated Ground Support
Equipment : .
STANDARDS
Military
MIL-STD=-202 Test Methods for Electronie¢-end Electrical Com-
ponent Parts
DRAWINGS
APOLLO G&N
2007171 Blower Control Modul.e Assy

(Copies of specifications, standards, drawings, bv.lletins, and publications
required by suppliers in connection with specific procurement functions should
be obtained from the procuring activity or as directed by the contracting officer.)
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2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements
of the contract, this specification and the documents listed in this section,

the following order of precedence shall apply. The contractor shall also notify
MIT/IL APOLIO Management of the conflict. '

ae The contract
be This specification
ce Documents listed in this section
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302.1 1l Weif'h

a.nd the module mounting screws

tempera..ure of the heatsink is 1n the range of l
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The module sball ﬁmction as cpeciﬁed herein vhen the

to 65 Ceoi R SR

The module sha.ll function as spec).f.ied herein vheu sup-
; ,plu_-d with an electnf'al 1nput. from 24.5%0 3s. 54idc. _

rIith e volg.ar'e from 24 S. m: omm:atcdm th.

3100520 ohms connected to the load

“. . terminal, the output transigtor se.tura*ian voltabe (vcz) shall be leu than J.OOIv

With the conditions established as . specified in ' :
shorted to C vde, the load voliage d:rop shall not eXceed. o, S vdc. 4k

-+ ,‘-

Tue configuration of ihe module shall be in accordance with the .

s and engineermg data referenced

[

The ns.x.umm weight of tho module ghall not e'(eeed. 2-5\#‘“-

2.2.2 lnsulahon Resisgtance. The insulation resistance be*ween el.ch mo/éule pin
shall be _;Quri to or grreater tha.n 100 megohms. ,
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4. QUALITY ASSURANCE PROVISIONS ' y

4,1 GCENERAL. The contractor responsible for the manufacture of the assembly
shall be responsible for the accomplishment of each test required herein.

4.1.1 Nonconforming Units. Failure of the unit to pass any examination or test
of this specification shall gutomatically classify the unit as nonconforminge.

Each nonconforming unit corrected by the contractor shall be reinspected. Re-

inspection may be limited to the test or examination which defined the noncon-
formance, or, when directed by the cognizant inspector, a complete retest and
reexamination may be required. Ncnconforming units which-have not been corrected
will be considered for acc. ptance only upon formal anplicatlon by the contractor
to the cognizant KASA representative.

4o,1.2 Test Conditions

4.1.2.1 Environmental. Unless otherwise specified, the module shall be tesbsd
under the followingz ambient conditions: )

a. Temperature: 25°t10°C
be Relative Humidity: 90% max ‘ )

Cce Barometric Pressure: 28 to 32 inches of Hg

Y -~ . b - . K P . . ) - - .- - N .
4 TR Y _. sty 1 P B sinen o . PR - . A cem e . e Y.,
e S B AR R VA 8 POl i n -4 A > 5 2 S, L2 £ o4 2 ; % s LA ?

gl e 8 S o e e T LGS e

b.1.2.2 Test Power. Sn-electrical input from 24.5 0 33,5 vdc is necessary to perform
the tests aspecified herein:
Po DAL s

N '."’
-

N -, o
T e L - . = e

4,1.2.3 Test Setup. Prior to performing the tests specified in 4.2.3 thropgh
4.2.7, the module shall be set up for test as shown in Figure 1.

k.2 TESTS : =

4.2.1 Drawing Compliance. The mddule shall ve visually examined for compliance

- to the requirements of the APOLLO G&N Drawing 2007171. Particular attention shall

be given to inspection for nicks, scratches, burrs, dents, encapsulant defects,
contaminants, pin misalignment, and legibility and appearance of markings.

4,2.1.1 Weight. The weight of the module shall not exceed 5.5 grams.
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4.2.2 Insulation Resistance. With the module mounted by its mounting screws
on a metal plate, the insulation rcsistance shall be tested in accordance with
Method 302 of Standard MIL-STD-202. The insulation resistance as measured be-
tween the pins and the mounting bracket shall be 100 megohms or greater. The
megoimmeter used shall have an output voltage of 225%75 vdc limited to a short
circuit current of 6.0 ua.

%.2.3 Workmanship-Vibration. With the module mounted on a heatsink and con-
nected as shown in Fipure 1 and a supply voltage between 24.5 and 33.5 vdc applied, the
module shall be vibrated along the vibration axis as shown in Figure 2" The vibration
shall be simple harmonic from 10 to 2000 cps swept at a rate of one octave per
15 sec with an input of 6.0g rms limited to O.k inch pp constant displacement
from 10 cps to crossover frequency. During vibration tne module shall be mon-
itored in accordance with the requirements of 4.2.4, 4.2.5, and 4.2.6. Any.
out-of-tolerance cordition which exists for a period greater than 1 msec shall
be cause for rejection of the module. Perform this test in both modes of oper-
ation: "on" mode and "off" mode. ATter vibration the module shall be visually
examined as specified in 4.2.1.

4.2.4 "On" Mode of Operation. With the power supply Pl adjusted to 33.540.3 vdc:
and switch S1 set to position "1" (open), the voltage between pins 2 and 3 as
indicated on meter M2 shall be less than 100 mv dc.

4.2.5 "Off" Mode of Operation. With the power supply adjusted to 33.520.3 vdec:
and switch S1 set to position "2" (closed), the following shall occur:

a. The current flowing to pin 1 as indicated on meter M4 shall be 3.320.2 ma.

b. The voltage between pins 2 and 4 as indicated on meter Ml shall be a
maximum of 100 mv dce.

L.2.6 Current Drain. With the conditions estgblished as specified in L4.2.L4,
the current drain from the power supply shall be between 18.2 and 17.2 ma as
indicated on meter M3.

4.2.7 High Temperature. Repeat L4.2.4 through 4.2.6 with the module at an ambient
temperature of 65°*3°C.

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification
ND100221k.

6. NOTES. None.

-~
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1. mom , ’ '- A‘ K'.i « v 4 [ R O S S » ,:7. .. = ,‘ . 4. -@‘-‘v & .".‘>{ .‘ i
1.1 PURPOSE. This specification establishes the detail requireinents' for complete
identification and acceptunce of the Blower Control Module Assy, Part No. 2007172-
011.

1.2 PRODUCT CONWFIGURATION BACELINE ACCEPTAKCES. The product configuration base-
Jine shall be established vy FACI:of the end item Serial No. . . o This unit:and
all subsequent units, regardless of intended use, shall be accepted to the con-
figuration defined by Serial No. - ,unless formally approved otherwise as
required by ANA Bulletin Ho. 4uS, :

2. APPLICABLE DOCUMENTS ' S ter

2.1 EFFECTIVE ISSUES. The followins documents.-£8¥m a part of this specification to the
estent specified herein. Unless ctherwise specified herein, Military and Govemment Standards
and Specificutions shall be the issue in effect on the date of reque t for pro-

posal or mvitation to bid.

 SPECTFICATIONS
APOLIO GiN
ND 100221k i General Srezification for Preservmtion, Packaging,
s : Packing and Container Mirking of APOLIO Guidance
and Navigation Major A: semblies, Assemblies, Sube
assemblies, Purts und Associated Ground Support
Equiyment o
STANDARDS =N
Military b
MIL-STD=-20Z - . Test Methods for El eotromc and -Electrical Component
Pa.rto e
DRAWINGS e
APOLIO G&N
100’,’172' " Blower Control Module Assy

(Covies of specifications, standuyi is, drawings, bulletins, and publications
required by suppliers in connection with spe~ifi: procurement functions should .
be obtained from the procuring activity or zs dirested by the contracting officer.)

)
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2.2 CONFLICTING REQUIREMENTS. In the event of a conflict tetween regquirements

dee
of the contract, this specification and the documents listedi in this section,
he following order of precedence shall avply.and the contractor sghall notify
EIT/1L APOILO Configuration Manigemeni Qffige of the conflict as
determined: : e e
a. The contract ' ;
t. This specification
c. Dccuments listed in this sectien

soon as it is

" S L wh

|
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3« REQUIREMENTS

3.1  PERFORMANCE

-

3,1.1 Test Bnviromment. The mnito shall Punction as sgecxfled here.in when ths '
temperature of the heatsink is hntmmn‘ Sand 65 0V L T DL ;

3.1.2 Electrical Imput. The m'nit sha‘l function as specifled herein when sup-

.  . plied with an electrical input Between 2‘3.5 and 33.8 vdce.

applied to the excitation terminals and a load yesister of 3100:6207 . ! SUETEET

3.1.3 "On" Mode of Operation. With a voltage behweefi 23.5. and 38‘,*5.3&1: g

ohms connected to the load terminalg, the cutput transistor saturation voltage (VQE)

.shalX be less than 100 mv de.

3.1.4 "Off" Mode of Operation. With the conditions established as specified in
3.1.3 and the input open, the load voltage drop shall be less than 100 mv de, '

3.2 PRODUCT CONFIGURATION

sl Dro,wigg 8, The configuration of the ‘wnit+ shall be in accordance with the
APOLIO GBN Drawing 2007172 and all the drawings and engineering data refet’enced
thereon. i :

3.2.1.1 Weight. The maximum weight of the .anit: shall not exceed 3.5 grams,

. 3,2.2 Insulation Resistance. The insulation resistance of the-umit between 0
ds&x;d.n and the mounting screws shall be egual teo or greater than 100 megohms.

-
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"L4.1.2.3 Test Setup. Prior to performing the tests specified in 4.2.3 through

PUSSI W
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k., QUALITY ASSURANCE PROVISIONS -

L.1 GENERAL. The contractor resp&nsible for the manufacture of the assembly
shall be responsible for the accomplishment of each test required herein,

4.1.1 Nonconforming Units. The failure of an end precduct to pass any examina-
tion or test of this section will automatically classify the unit as nonconform-
ing. When nonconforming units are corrected by the contractor, the unit shall
be reinspected. When corrective action has been taken, the reinspection of a

- nonconforming unit may be limited to the test or examination which defined the
. nonconformance or, when so directed by the cognizant inspector, a complete re-

examination and retest of the unit may be required. Nonconforming units which
have not been corrected will be considered for acceptance only upon formel appli-
cation by the conti-ctor to the cognlzant NASA representative.

" 4,1.2 Test Conditions

4.1.2.1 - Environmental.” Unless otherwise specified, the unit shall hetested
under the following ambient ~conditions:

T a. Temperature: 25°:10°C
b. Relative Humidity: 90% max
c. Barometric Pressure: 28 to 32 inches of Hg

4.1.2.2 Test Power. Anelectrical input froin 23.5 to'33.3 vde is necessary ta perform
the tests specified herein; .

e B
A=

4.2.7, the unit shall be set up for test as shown in Figure 1.

4.2  TESTS

—

-

4.2.1 Drawinz Compliance. The unit shall-be visually examined for compliance

to the requirements of the APOLLO G&N Drawing 2007172. Particular attention shall
be given to inspection for nicks, scratches, burrs, dents, encapsulant defects,
contaminants, pin misalignment, and legibility and appearance of markings.

4.2.1.1 Weight. The weight of the unit shall not exceed 5.5 grams.

4,2.2 Insulation Resistance. With the unit mounted by its mounting screws on

a metal plate, the insulatiaon resistance shall be tested in accordance with )
Method 302 of Standard MIL-STD-202. The insulation resistance,as measured be-
tween the pins and the mounting bracket, shall be equal to or greater than 100
megolms. The megohmmeter used shall have an output voltage of 225175 vde limited
to a short circuit current of 6.0 pa.

B T o D mamsneat L




APOLIO G&N Specification
PS 2007172 Rev.A

oo ’ 7
1
. O 2
S] —}5‘;“ :
{ Y ‘
P
UNIT
UNDER @ RL
TEST y
o Hi,
g 7
' @ DC SUPPLY
-V* VOLTAGE P1
Pl - Veriable DC Power Bupply, 23,518 388 vic 5
I - Ioad Resistor, 2500 olms 1%
81 - Switch, SPST
Ml & MZ - Dlpltil Vo]tmeter, Weston Model ’hEO or equivalent
M3 - DC Anmeter, O to 50 ma, Weston Model 622 or ‘equivalent

M4 - DC Ammeter, O to 10 ma, Weston Model H22 or equivalent

SRIRAL %
10K

1835204 . 3.3 ma
FOK _
» FIGURE 1 o A CLSI

Ve i

TEST SETUP

w6
e



APOLLO G&N Specification
PS2007172 REV C

’ * ' 4,2,3 Workmanship-Vibration. With the unit mounted on a heatsink and connected as shown
in Figure 1 and a supply voltage between 23.5 and 33.5 vdc applied, the unit shall be vibrated
along the radial axis as shown in Figure 2. The vibration shall be simple harmonic motion
swept from 10 to 2Q00 cps at a rate of 1 octave per 15 seconds. The magnitude of the vibration
shall be 6.0g rms limited to 0.4 inch constant displacement from 10 cps to the crossover fre-
quency. During vibration the unit shall be monitored in accordance with the requirements of
'4.2.4, 4.2.5, and 4.2.6. Any out-of-tolerance condition which exists for a period greater than

* 1 msec shall be cause for rejection of the unit. Perform this test in both modes of operation:

"on" mode and "off"" mode. After vibration the unit shall be visually examined as specified in
4.2.1. s

~4.2.4 "On" Mode of Operation. With the power supply P1 adjusted to 33.5+0.3 vdc and switch
81 set to position ""1" (closed), the following shall occur:

a. The current flowing to pin 1, as indicated on meter M4, shall be 3. 310, 2.
b. The voltage between pins 2 and 3, as indicated on meter M2, shall be less than 100 mv dc.

4.2,5 "Off' Mode of Operation, With the power supply P1 adjusted to 33.5+0.3 vdc and -
switch S1 set to position ""2'"" (open), the voltage between pins 2 and 4, as indicated on meter
M1, shall be less than 100 mv dc. ;

4,2.6 Current Drain. With the conditions established as specified in 4.2.4, the current drain
from the power supply shall be between 16.2 and 17.2 ma, as indicated on meter M3.

‘ 4.2.7 High Temperature. Repéat 4.2, 4 through 4.2.6 with the unit at an ambient tem perature
of 65° +3°C.

5. PREPARATION FOR DELIVERY
5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.
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1. SCOPE

1.1 PURPOSE. This specification establishes the detall requirements for complete
identification and acceptance of all units of the Precision Resolver Alignment Assembly,
Part Number 2007204~011.,

2., APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to

the extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.
SPECIFICATIONS

APOLLO G&N

ND1002214 General Specification for Preservation, Packaging, Packing
and Container Marking of APOLLO Guidance and Navigation
Major Assemblies, Assemblies, Subassemblies, Parts and
Associated Ground Support Equipment

STANDARDS
Military
MIL-STD-202C Test Methods for Electronic and Electrical Component
Parts ' .
DRA WINGS
APOLLO G&N
2007204 Precision Resolver Alignment Assembly

(Copies of specifications, standards, drawings, bulletins, and publications required by
suppliers in conjunction with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.2 CONFLICTING REQUIREMENTS, In the event of a conflict between requirements, the
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO
Management of the conflict. '

a. The contract
b. This specification
¢. Documents listed in this section
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3. REQUIREMENTS
3.1 PERFORMANCE

3.1.1 Inputs. The assembly shall perform as specified herein with 28V rms %1 percent,
800 cps applied to pins 3 (I1i) and 2 (Lo).

3.1.2 Characteristics

3.1.2.1 Output Voltage and Phase Shift

3.1.2.1.1 Adjustment O. Adjustment O shall vary the output voltage between pins

4 (Hi) and 6 (Lo) smoothly and continuously throughout the range of adjustment.

Setting adjustment O to its maximum ccw position shall produce an output of 1.2V rms .
+3 percent having a 0.0° #0.5° phase shift with respect to the input. Setting adjustment
O to its maximum cw position shall produce an output of 1.2V rms +3 percent having

a 180.0° £0.5° phace shift, .

3.1.2.2 Adjustment M. Adjustment M shall vary the output voltage between pins 5 (Hi)
and 6 (Lo) smoothly and continuously thro.ghout the rarge of a)xx\;ment. Setting adjustment

M to its maximum ccw position shall.produce an output of 1.2V Nms 3 percent having a
0.0° #0.5° phase shift with respect to the input. Setting adjustm nt M to its maximum cw
position shall produce an output of 1.2V rms £3 percant having a 180.0° #0.5° phase
shift. \

3.1.2.3 Adjustment [, Adjustment I shall vary the output voltage between pins 1 (Hi)

and 6 (Lo) smoothly and continuously throughout the range of adjustment. Setilng adjustment I
to its maximum ccw position shall produce an output of 1.2V rms +3 percent having a

0.0° #0.5° phase shift with respect to the input. Setting\ djustment I to its maximum cw
position shall produce an output of 1.2V rms +3 percent having a 180.0° £0.5° phase shift.

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO
G&N Drawing 2007204 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight ,  Taon maximim wnizht of the azsesntly shall be 69.0 grams,

3.2.3 DC Resistance. The dc resistance between pins 2 and 6 shall be <0.5 ohm.
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. 4. QUALITY ASSURANCE PROVISIONS

4,1 GENERAL. The contractor responsible for the manufacture of the assembly shall be
responsible for the accomplishment of each test required herein,

4.1.1 Test Conditions

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions: :

a. Temperature: 256° «10°C
b. Relative Humidity: 90% max
¢c. Barometric Pressure: 28 to 32 inches of Hg

4.1.2 Nonconformin‘g Units, Failure of the unit to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. Each nonconforming
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units
which have not been corrected will be considered for acceptance only upon formal application
by the contractor to the cognizant NASA representative.

| ‘ 4.2 TESTS

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to
the requirements of APOLLO G&N Drawing 2007204. Particular attention shall be given to
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin mis-
alignment, and legibility and appearance of marking.

4.2.2 Workmanship-Vibration. With the assembly placed on a vibration fixture, a 28.0V
rms %1 percent, 800 cps %1 percent signal applied to the input and O, M and I adjusted to
provide +0. 60+0.03V rms at their respective outputs, the assembly shall be vibrated
along the vibration axis as shown in Figure 1 with simple harmonic motion swept from
10 to 2000 cps at a rate of one octave per 15 seconds. The magnitude of the vibration shall
be 6.0g rms limited to a 0. 4 inch pp constant displacement from 10 cps to the crossover

. . frequency. Any-change in output voltages >10 percent for a period >1 msec shall be cause
for rejection.

4.2.3 Output Voltages and Phase Shifts. With 28V rms %1 percent, 800 cps £l percent
« applied to pins 3 (Hi) and 2 (Lo) and adjustments O, M anc I adjusted fully ccw, the output
voltages shall be 1.2V rms £3 percent and have a phase shift of 0.0° £0.5° with respect
to the input. With adjustments O, M, and I adjusted fully cw, the output voltages shall be
1.2V rms #3 percent and have a phase shift of 180.0° 20,5° with respect to the input.
Between the extreme ends of adjustment, each output voltage shall vary smoothly and
. continuously in accordance with the rotation of its associated adjustment.
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‘ 4.2.4 DC Resistance. The resistance between pins 2 and 6 shall be <0. 5 ohms when
tested in accordance with Method 303 of Standard MIL-STD-202,

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification
ND1002214.

6. NOTES. None.

‘RM:jls
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TABLE I
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FEEDBACK COMPENSATION FREQUENCY RESPONSE

MODULATION FREQUENCY | INPUT SIGNAL/RATIO*I | PHASE SHIFF *2
SCEQ +5% Min Max (Degrees)
10 (reference) - - -
| 0.16 0.4 0.53 -
0.32 -- -- . 45410

input signal at 10 cps .
input signal at 0. 16 cps
*% With respgct to 10 e¢ps madulation,

*% Where input signal ratio =

3.1.15 Preamp Monitor. The gain from input to output shall be 2.4 V/V 215 percent when
the following conditions exist.

a. A pominal supply voltage.

b. An 800 cps signal applied and adjusted to provide g preamp monitor output of 0.3V
+10 percent. -

. 3.1.16 Tach Monitor, The gain from input to output shall be 0.082 V/V £10 pergent under
the following conditiqns:

a. A nominal supply voltage applied.

1

b. An 800 cps signal applied to, and adjusted to provide a tach monitor output of
0.3V %10 percent.

3.2 PRODUCT CONFIGURATION

3. 24 ‘Drawings. The configuration of the assembly shall be in accordance with Drawing
2010734 and all drawings and engineering data referenced thereon, :

3.2.2 Maximum Weight, Not applicable,

P ————r - -

3.2.3 Standards of Manufacturing, Manufacturing Process and Production

3.2.3.1 DC Resistance,

DC resistance shall be as specified in Table IV,
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c. An 800 cps suppressed carrier input signal with 10 cps modulation applied to
terminals 17 {Hi) and 21 (Lo) and adjusted in amplitude to provide an output of
3V pp between terminals 13 (Hi) and 12 (I.o) at each modulation frequency opeciﬂed
in Table III. ; -

4.8.19 Preamp Monitor. With the following conditions established, the gain irom mpxt to
~output shall be 2.4020.36 V/V.

a. Nominal dc supply voltage applied to términals 22 (Hi) and 20 (Lo)
~b. Reference voltage applied to terminals 2 (Hi) and 5 (Lo). =~ Gl

¢. Terminals 6, 7 ahd 8 connected to terminal 10,
}

d. An 800 cps input signal applied to terminals 4 (Hi) and 10 (Lo) and a.d)ustad to provide
an output of 0. 3040, 03V between terminals 3 (Hi) and 10 (Lo)

4.3.20 Tach Monitor. With conditions ‘a and b of 4, 3.19 established and with an mcps :
input signal applied to terminals 17 (Hi) and 21 (Lo) and adjusted to provide an output of

0.3040, 03V between termlnals 19 (Hi) and 10 (Lo), the gain from input to nutput lhuﬂbe
0.0820+0. 0082 V/V, :

4._3.-21 Weight. Not applieable, ‘ o U ARG

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for deilive{'y shall be in accordance with Speétﬂcatin‘ﬁ \N'Dlmﬁﬂg ¥

6. NOTES. None

16 .

o 2

¥
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3.1,2.2 1:1 Transformer Output. The output of the 1:1 transformers (T7 through T10) shall

be as specified in Table IIL A
TABLE III

1:1 TRANSFORMER OUTPUT

REQUIREME NTS

PARAMETER

Amplitude 5.5%0, 5V
Risetime 2004100 nsec
Decay Time 6004300 nsec =
Pulse Width 3.0%0. 3 pusec

-

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO

G&N Drawing 6007005 and all drawings and engineering data referenced thereon.

3.2.2 Maximum Weight, Not apylicable. - — : -

3.2.3 Standards of Manufacturing, Manufacturing Process and Production

. 3.2.3.1 Insulation Resistance. The resistance between the transformer primaries and
secondaries shall be >100 megohms. The resistance between pin 1 and the remaining

assembly pins shall be >100 megohms. The resistance between pin 1 and the heatsink shall

be <0.5 ohm. - %




APOLLO G&N Specification
 PS6007105 REV—~C S
Original Issue Date: 2 & Aug /7 af
Release Authority: TDRR 2/§d/

Class ) Release
CODE IDENT NO, 80230

PROCUREMENT SPECIFICATION
PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS

N
LEM PIPA CALIBRATION MODULE

DRAWING NO. 6007105

Record of Revisidns

1 Dat RevieioxJ TDRR | Pages
{ Letter | No. Revised
2-5-86:, A [30021 {5 B0
§-4-66] B 130365 | 4 ﬁlw
@‘1;12457 c 32625 |4 B e




\POLLO G&N Specification
cﬁMYﬁx REV — C

3. REQUIREMENTS., Descriptiorn). The assembly contains the torque genera-
tor compensation, bias and scale factor networks necessarv to normalize
the associated accelerometer for pulse torgque operation.

3.1 PERFORMANCE .

3.1.1 Supply Voltage. The assembly shall perform as specified herein with
an ac supply voltage having the following characteristics. . In addition,
the supply shall be double-ended and capable of simultaneously supplylng 0°

Hase, 180° phase and ground reference.

a. Magnitude: 17+1V rms

b. Frequency: 12 Kc+ 2%

c.. Output Impedance: : 603 max

di: - Total ‘Harmonic Distortion: . 2.0% max
T PRODUCT CONFIGURATION .

3.2.1 Drawings. The configuration of the assembly shall be in accordance
with APOLLO G&N Drawing 6007105 and all drawings and engineering data ref-e

erenced thereon. i
3.2.2 Maximum Weight. Not applicable, —--——mcmee Ay o*Y

3.2.3 Standards of}Manufacturing, Manufacturing Process ané Production

3.2.3.1 DC Resistance. The dc resistance between the assembly pins-shall
be as specifieu in Table 1I.

3.2.3.2 Insulation Resistance. The insulation resistance between pin 6
and the remaining assembly pins shall not be less than 100 megohms.

3.2.3.3 sSpecial Selection of Components of the assembly denoted as C3,. C4,
RS, R6, R11l, R12, R13, and RI4 shall be selected to mate with a pre-
assigned accelerometer assembly as specified in Specification PS2010607.

3.2.3+.4 . Encapsulation: 'he assembly shall be encapsulated by a process
whereby the maximum temperature to which it is subjected is no greater
than +150°F for a period not exceeding 5 hours as specified in Specifica-
tion ND1002002, Curing Cycle 2, :
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1.  SCOPE

APOLLO G&C Specification
PS6007113 REV —

. 1.1 PURPOSE. This specification establishes the detail requirements for complete identification
and acceptance of all units of the G&C Subsystem Supply Filter Module Assembly, Part Number

6007113-011.

2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the extent
specified herein. Unless otherwise specified, Military Standards and Specifications shall be the
issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS
APOLLO G&C

ND1002214

STANDARDS

. Military
MIL-STD-202C
DRAWINGS 4
APOLLO G&C

y 6007113

6010004

of the conflict.

a. The contract
b. This specification
‘ ¢. Documents listed in this section

General Specification for Preservation, Packaging, Packing
and Container Marking of APOLLO Guidance and Navigation
Major Assemblies, Assemblies, Subassemblies, Parts and
Associated Ground Support Equipment

Test Methods for Electronic and Electrical Component Parts

G&C Subsystem Supply Filter Module Assembly

Schematic, G&C Subsystem Supply Filter (For Reference Only)

(Copies of specifications, standards, drawings, bulletins, and publications required by
suppliers in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer. )

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the following
order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Management
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3. REQUIREMENTS

. 3.1 PERFORMANCE

3.1.1 Inputs. The Supply Filter Module Assembly, hereinafter referred to as the assembly,
shall perform as specified herein when supplied with a voltage supply of 30.0%0.1 vdc.

3.1.2 Characteristics

3.1.2.1 Filtering. The assembly shall provide a 550 uf +50 percent, -15 percent shunt
capacitance shunted by a diode and a 44 uf £10 percent capacitance across the IMU Operate
input. The assembly shall provide a 44 uf £10 percent capacitance across the LGC input.
3.1.2.2 Isolation. The assembly shall provide electrical isolation between the IMU Operate
and LGC inputs while permitting either input to supply current to the 3200 cps Power Supply
output.

3.2 PRODUCT CONFIGURATION

3.2.1 Drawing. The configuration of the assembly shall be in accordance with APOLLO G&C
Drawing 6007113 and all drawing and engineering data referenced thereon.

3.2.2 Standards of Manufacturing, Manufacturing Process and Production
. 3.2.2.1 Continuity. The dc resistance of the assembly shall be as specified in Table I.

3.2.2.2 Insulation Resistance. The insulation resistance between all assembly pins, except
pin 1, and the assembly heatsink shall be >100 megohms.

M TABLE 1
l 5 () CONTINUITY RESISTANCE

TERMINA LS RESISTANCE REQUIRED
From To (ohranr 8)

[

Heatsink 0.5 max
3

10 +

11

12

13

14

15
16

17
18

19

20
PR AL
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23
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0.5 max
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TABLE I (Continued)

TERMINALS RESISTANCE REQUIRED
From ! To ' (Ohms)
24 25 0.5 max i
33 34 A |
33 | 35 | ;
33 : 36 g |
33 37 |
33 i 38 |
33 ; 39 '
33 40 '
i 33 ; 41 l i
33 42 | |
| 33 43 : { 4
| 33 g 44 ~ ; |
i 33 | 45 : ‘ |
| 33 ; 46 | * |
| 33 é 47 ; 0.5 max !
| | ]




APOLLO G&C Specification
PS6007113 REV -

4, QUALITY ASSURANCE PROVISIONS

4,1 GENERAL. The contractor responsible for the manufacture of the assembly shall be
responsible for the accomplishment of each test required herein.

4,1.1 Test Conditions

4,1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under
the following ambient conditions:

a. Temperature: 25° #10°C

b. Relative Humidity: 90% max

c. Barometric Pressure: 28 to 32 inches of Hg

¥
4,1.2 Nonconforming Units., Failure of the unit to pass any examination or test of this
specification shall automatically classify the unit as nonconforming. Each nonconforming
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the
test or examination which defined the nonconformance, or, when directed by the cognizant
inspector, a complete retest and reexamination may be required. Nonconforming units
which have not been corrected will be considered for acceptance only upon formal application
by the contractor to the cognizant NASA representative.

4.2 TESTS

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to
the requirements of APOLLO G&C Drawing 6007113, Particular attention shall be given to
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin
misalignment, and legibility and appearance of markings.

4.2.2 Workmanship-Vibration. With the assembly connected as shown in Figure 1, and switch
S closed, the voltage across pins 2 (Hi) and pin 33 (Lo) shall be monitored. When the voltage
monitored is 15. 040, 5 vdc switch S shall be opened, and vibration of the assembly shall begin
within five seconds after the opening of switch S. The assembly shall be vibrated along an axis
perpendicular to the mounting face of the assembly with simple harmonic motion swept from
10 to 2000 cps at a rate of one octave/15 sec. The magnitude of vibration shall be 6.0g rms
limited to a 0.4 inch pp constant displacement from 10 cps to the crossover frequency. During
vibration, the voltages from pins 2 and 9 to ground shall not be outside the range of 14.0 vde
through 26,0 vde for a period greater than one microsecond. The vibration shall be repeated to
demonstrate that continuity is maintained according to Table I during vibration, without the
requirement of verifying specific resistance values. There shall be no interruption of continuity
of greater than one microsecond. After vibration, the assembly shall be visually examined
as specified in 4,2.1.,

]
4.2.3 Continuity and DC Resistance. Resistance between the pins listed in Table I shall be as
specified when measured with a low voltage resistance measuring device using Method 303 of
Standard MIL-STD-202. To assure a good electrical connection, the anodizing may be penetrated.

4.2.4 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins shall
be as specified in 3.2, 2.2 when measured using Method 302 of Standard MIL-STD-202. The megohm-

pa.

meter used shall have an output of 22575 vde, limited to a short circuit current of 6.0
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+30., 040. 1 vdc

T

G&C Subsystem Supply
Filter Module Assembly

R1

33

R1 = R2 = 232K #5%, 1/4 watt

VIBRATION TEST SETUP

FIGURE 1
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4.2.5 Isolation Test. The voltages specified in Table II shall be present under the conditions
indicated in Table II when the assembly is connected as illustrated in Figure 2.

TABLE II

ISOLATION TEST

S1 POSITION TERMINALS REQUIRED

L MEASURED __DC VOLTAGE ‘
A i 24 to 2 1.0 max
A ‘ across R2 5.0 max
A across R3 6.0 max

B 9to2 1.0 max |

| B across R2 5.0 max |

4.2.6 Filtering Test. A 40.0%0.5 vdc voltage shall be applied between pins 2 (Hi) and 33 (Lo).
The capacitance between pin 9 (Hi) and pin 33 (Lo) shall be measured at 120 cps with a dc
polarizing voltage of 30.0£0.1 vdc connected with pin 9 (Hi) in accordance with Method 305 of
Standard MIL-STD-202. The peak ac voltage applied shall not exceed 5 vac. The capacitance
shall be 467.5 uf min to 825.0 uf max.. The capacitance between pins 2 (Hi) and 33 (Lo) shall
be measured at 10 keps with a de polarizing voltage of 30.040.1 vdc connected with pin 2 (Hi)
in accordance with Method 305 of Standard MIL-STD-202. The peak ac voltage applied shall
not exceed 5 vac. The capacitance shall be 37.4 uf min to 50. 6 uf max.

5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214.

6. NOTES. None.

GWK:ils
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30°O§04 1 vde

G&C Subsystem Supply
Filter Module
Assembly
A
7 j 24
S1 : B
|
I 2 R1 = 30Q £10%, 50 waftt
I R2 = 10.0K £5%, 1/2 watt
| R3 = 100.0K %5%, 1/2 watt
fon A R1
__o/l,c -
O ® 50 <
R3
Uy oot g V'“f
R2 lo0 ¥
\0
| &

;!

ISOLATION TEST SETUP

FIGURE 2
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. 1,1 PURPOSE. This specification establishes the detail requirements for complete identi=
fication and acceptance of all units of the G&N Subsystem Supply Filter Module Assembly, -
hereafter called the assembly, Part Number 6007114~011,

2. APPLICABLE DOCUMENTS

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the
extent specified herein. Unless otherwise specified, Military Standards and Specifications
shall be the issue in effect on the date of request for proposal or invitation to bid.

SPECIFICATIONS

APOLLO G&N
ND1002214 General Specification for Preservation, Packaging, Packing
: and Container Marking of APOLLO Guidance and Navigation
Major Assemblies, Assemblies, Subassemblica, Parts and
Associated Ground Support Equipment
STANDARDS
. Military
MIL-8TD-202 Test Methods for Electronic and Electrical Component Parts
DR AWINGS
APOLLO G&N
6007114 G&N Subsystem Supply Filter Module Assembly

(Coples of specifications, standards, drawings, bulletins, and publications required by '
suppliers in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the follow=
ing order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Manage-
ment of the conflict. :

a. The contract .
b. This specification
¢. Documents listed in this secuon
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3.1 PERFORMANCE

3.1.1 Inputl. The Supply Filter Module Assembly, heroina.ftu; referred to as
the assembly, aholl perform as specified herein when supplied with a voltage
supply of 30.0 0.1 wvde.

3.1.2 Characteristics

3.1.2.1 Isolation. Electrical isolation shall be xinbairdd: Y hir@perdhe DU dpara‘bd
and IGC inputs vhen either input supplies current to the 3200 cps Power Supply oute i

put.

3.1.2.2 Filtering. The capacitance across the IMU Operate input shall be .
550 pf +50 percent, =15 percent, and ki uf $10 percent across the 3200 cps
Pover Supply output.

3.2 PRODUCT CONFIGURATION

3.2.1 Drawings. The configuration of the assembly shall be in accordance
with Drawing 6007114 and all draving and engineering data referenced thereon.

3.2.2 Standards of Manufacturing, Manufacturing Process and Production

3.2.2.1 Contimdity and DC Resistance. The continuity and dc resistance
of the assembly shall be as specified in Table I.

3.2.2.2 Insulation Resistance. The insulation resistance between all assembly
pins, except pin 1, and the assembly heatsink shall be > 100 megohms.

Y

TABLE I

-COITI’INUITY RESISTANCE

TERMINALS , RESISTANCE REQUIRED

Heatsink 0.5 max
3 A
10 .
11
12
13
S 1h
15
16
17
18
19
20
21 :
22 ) 4
23 ' 0.5 max

(Vo RVo AV AV RV RV RV RV RYo RNo RNo Qo RVe Vol \V I
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> ’\\ e TABLE I°(Continued)
{
4 ; {
TERXTInALS - ¢ RESISTANCE REQUIRED
From } TO ' (Onms)
24 25 .' 0.5 mex .

33 34 j /r\
[ 23 35 i
3 36 !
33 37 |
33 36 N
33 39 !
33 40 ,l
33 k1 |
/ 33 L2 |
33 b3 !
e 33 Ly [
- 3 L5 ;

3 L6 ! \4

an Gl S L7 _5 0.5 max

3.2.3 Weight. The weight of the module shall be 235 grams maximum.
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4, QUALITY ASSURANCE PROVISIONS
. h.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS /QUALITY VERIFICATION
CROSS REFERENCE INDEX.,
Test/Examination Requirement Method.
% Isolation ! 310851 h.?.i
Filtering ’ 0 SR L.3.6
Drawings 55 A R 1
Continuity and DC Resistance B P:) b.3:3
Insulation Reesistance 3800 ; k.3.4

‘.__

GENERAL. The contractor responsible for the manufacture of the assembly
s“ﬂll he responsible for the accomplishment of each test required herein.

L.,2,1 Test Conditions

4.2.1.1 Environmental. Unless otherwise specified, the assemblies shall be
tested under the following ambient conditions:

: 250

a. Tempersture: . 13

b. Relative Humidity. 90% max .
». Barometric Pressure: 28 1o 32 inches of Hg

L.2.2 lNonconforming Units. Fallure of the units to pass any examination or AL
test of this specification shall automatically clessify the unit as nonconforming.
. Each noncénforming unit corrected by the contractor shall be reinspect
Reinspection may be limited to the test or examination which defined the non-
conformance, or, when directed by the cognizant inspector, a complete retest
and reexamination may be reguired. Nonconforming units which have not been
corrected will .be considered for acceptance only upon formel applicetion by the
contractor to the cognizant NACA representative.

4,3.1 Drawing Compliance. The assembly shall be visuslly examined for compliance

o the requirements of drawing 6007114, Particular attention shall be given

to inspection for nicks, scratches, burrs, dents, encapsulant defecfs contaminants, y
pin misalignment, and legibility and appearance of merkings. 4
4.3.2 Workmanship-Vibration. With the assembly connected as shown in Figure 1,

and switch § closed, the voltage across pins 2 (Hi) and pin 33 (Lo) shall be
monitored. When the voltage monitored is 14.2540.75 vde switch S shall be apened,

end vibration of the assembly shall begin. within five seconds after the opening

of switch 5. The assembly shall be vibrated along an axis perpendicular to the
mounting face of the assembly with simple harmonic motion swept from 10 to 2000 cps
at a rate of one octave/l5 sec. The magnitude of vibration shall be £ .0g rms
limited to a 0.4 inch pp constant displacement from 10 cps. to the crossover
frequency. During vibration, the voltages from pins 2 and 9 to ground shall not

be outside the range of 13.5 vdc through 26.0 vdc for a period greater than one

llUsecond. After vibration, the assembly shall be wisually examinod as

~J f" 3

e > | 4
. pecilleq 1in .l;./".l. 3 ;
; -
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4,3.3 Continuity and DC Resistance. Resistance between the pins listed in
Table I shall be as specified when measured with a lov voltage resistance

. measuring device using Method 303 of Standard MIL~STD-202. To assure a good
eleatrical aonnection, the anodizing may be penetrated.

4.,3.4 Insulation Resistance. The resistance between pin 1 and the remaining
assembly pins shall be as specified in 3.2.2.2 when measured using Method 302
of Standard MIL~STD-202. The megohmmeter used shall have an output of 225
315 vde, limited to a short cirouit ourrent of 6.0 pa.
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4.3.5 Isolntxon. \\ ith the assembly connected as illustrated in’ qure 2, and the
conditions presem as indicated in Table II the voltages Spccifiod in Table I shall be
present,
TARLE I-
ISOLATION TEST

S1 POSITION TERMINALS. REQUIRED
MEASURED DC VOLTAGE
A 24 to 2 . 1.0 max
A _ across R2 : 5.0 max
A across R3 6.0 max
B 9to 2 1.0 max
B across R2 5.0 max

4.3.6 Filtering. The filtering capacitance of the assembly shall he verificd as follows:

a. With 40.0+0. 5 vdc applied between pins 2 (Hi) and 33 {J.¢), and 1 de polarizing
voltage of 36. 020, 1 vde connected to pin 9 (Hi), the cuapacitance between pins
9 (Hi) and 33 {Lo) shall be measured at 120 ¢ps in accordance with Method 305
of Standard MIL-STD-202. The peak ace voltage applicd shail not exceed 3 vac.
~ The cupuéil:mce shall be 550 uf +50 percent, =135 percent.

b. With a dc polarizing voltage of 30,040, 1 vde connected to pin 2 (Hi) the capacitance -
between pins 2 (Hi) and 33 (Lo) shall be measured-at * keps in accordance with
Method 305 of Standard MIL-STD-202. The peak ac voltage applied shall not
exceed 5 vac. The capacitance shall be 44 pf £10 percent. -
5. PREPARATION FOR DELIVERY

5.1 GENERAL. Preparation for delivery shall be in accordance with Specifieation ND1002214,

6.. NOTES. . None.

GWK: el’o_
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