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NOTICE - wwtn GOYLANMENT pRaWINeS spCIICATIONS, O OTHER EATA OI€E900I REVISIONS
RELATED covaMENT PAGCURNENT CPERATION THE UNITED ETATES COVERN- : | 3 . J v ____DESCRIPTION DATE | APPROVAL
S8 T, L T SOMEAENT T Aot T ko8 - | ‘ A [SFORADED TO CLASS A WITH CHANGE PER WK
1AL o Sh 1 St FEoRon D ComEORA TN o LT (3) QUALITY DEMONSTRATION TESTING: PER TABLE III OM LOTS MORE TORR 11369 J
n:tuuo |uv:.l:'r’log.ru’ntr.:r\"::"u:ow:v‘::::ﬂ#::'r:t'l‘ug. SELL Awy THAN 500 UN'TS USlNG “CCEPT“BLE ) B REV'SED PER TDRR 206‘8 | 7 ‘{ Ug . .
REQUIREMENTS: , | UNITS FROM SUBGROUP 2 OF TABLE II FOR SUBGROUP 2, 3, AND & OF L C |REVISED PER TDRR 24264 |
. : TABLE III. SUBGROURS 1 AND 5 MAY USE ELECTRICAL REJECTS FROM ' e
A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY * D. VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SMALL BE ACCONPANIES:
MIL-D-70327. | BY THE FOLLOWING DOCUMENTATION.
B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-5-19500  .EXCEPT AS, (1) CERTIFICATE OF CORM®LIANCE WITH LERD MATERLAL REQUIREMENT.
AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED HEREIN. (2) CERTIFICATE OF COMPLIAMCE WITH.ND 1015404, CLASS 2. |
€. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED (3) CERTIFICATE OF COMPLIANCE WITH PARA.2 .G(1) OR 2.C(3). UMITS USED N
IN ND 1015404, CLASS 2. QUAL I TY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED AS PART OF
THE DELIVERY SCHEDULE BUT WILL BE FORWARDED UNDER SEPARATE COVER
D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS = . TEST BATA FOR EACH LGT SHIPMENT € WITH
OF ND 1002051. 3. PESIGH:
E. MARKING: | . STORAGE LIFE: INDEFINITE WHEN STORED AT TENPERATURES BETWEEN -¢3°C
(1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE AND +150°C.
WITH ND 1002019, WITH THE NASA PART NUMBER (DRAWING NUMBER 8. ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT.
AND REVISION LETTER) OR AS MANY SIGNIFICANT DIiGITS AS POSSIBLE (1) COLLECTOR-EMITTER VOLTAGE (Vcgg): 40 VOC
(E.G. 6310). OTHER MARKING SUCH AS MANUFACTURER'S IDENTIFICATION 2) COLLECTOR-BASE VOLTAGE ( _
AND TYPE NUMBER 1S PERMISSIBLE. (2) ' Vcao): 60 VDC
F. PREPARATION FOR DELIVERY SHALL BE 1N ACCORDANCE WiTH ND 1002215 (3) EMITTER-BASE VOLTAGE (Vggo): 5 VOC /
L) : - . [
CLASS I, CODE 2. ~ (8) COLLECTOR CURRENT (Ic): 600 MILLIAMPERES
(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING : . - SR
| OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING
‘RS 'SPECIFIED :IN ND 1002215. (5) THERMAL RESISTANCE, JUNCTION-CASE (8;c): SO°CAIMTY
B - ‘ (6) THERMAL RESISTANCE, JUNCTION-AMBIENT (0,4): 350°C/MATT
(7) TEMPERATURE RANGE, JUNCTION, OPERATING: -63°C TO +iS0°C.
(8) TEMPERATURE RANGE, STORAGE: -65°C TO +1S0°C
€. CONSTRUCTION: h
2. ACCEPTANCE AMD INSPECTION: | | (1) SEMICONDUCTOR: SILICON PLANAR ERITAXIAL PNP
A. MECHAICAL PROPERYIES: ) riCien snact SE ELLCTRICALLY COMMECTED 10 THE CASE INTERRALLY.
(1) DIMENSIONS: AS DELINEATED HEREIN. | , .
-8, SEAL TEST: THE UMITS SHALL BE SUBJECTEM-TO A MELIUM af RADIFLO LEAK DETECTion ) AEAD MATERIAL: WELOOLE, BOL L e o 1N WICKEL-COBALT :
TEST WHTU A SENSITIVITY OF AT LEAST 1 X 10°8 CC/ATM/SEC AND A HOT GLYCERINE | ' ' : -
BUBB! E TEST FOR GROSS LEAKS. TWE LEAK TEST SHALL BE PERFORMED IN ACCORDANCE D. QUALLITY ASSURANCE .REQUIREMENTS:
WITH MIL-STD-202C METHOD 112. TEST CONDITION C SHALL BE USED FOR THE HELIUM (1) LOT DEFINITION: A. GROUP OF PARTS IN A SINGLE PROCUREMENT
OR RADIFLO TEST. TEST CONDITION A SHALL BE USED FOR TRE GROSS LEAK TEST  SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE
" EXCEPT THAT GLYCERIME SHALL REPLACE THE MINERAL OIL. - MATERIALS WHICH AKE CONTROLLED USING A PROCESS WHICH.IS THE SANME
FROM THE BEGINNING TO THE END OF THE RUN.
TERISTICS: 1 ISTED 62) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL IN-
EEE&:’,"CN‘ CHARACTERISTICS: . PER TABLES I, II, AND III AS LISTE SPECTIONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF +25° ¢ 3°C.
(1) PRE-ELECTRICAL TSST PROCESSING: ON LOTS OF 500 OR LESS, THE
TESTS OF TABLE I SHALL BE PERFORMED IN THE SEQUENCE INDICATED
BEFORE THE TESTS OF TABLE II.
(2) ELECTRICAL TESTING: THE TESTS LISTED IN TABLE II SHALL BE
PERFORMED AS LISTED BELOM:
COLLECTOR CUTOFF CURRENT
COLLF"TOR-BASE BREAKDOWN VOLTAGE
EMIT.._r-BASE BREAKDOWN VOLTAGE ‘
EMITTER-BASE REVERSE CURRENT i | Re0D IDEN T e NO. N sememion FIND
COLLECTOR-EMITTER SUSTAINING VOLTAGE
COLLECTOR-EMITTER CURRENT - : . LIST OF MATERIALS
COLLECTOR-EMITTER THRESHOLD CURRENT UNLESS OTHERWISE SPECIFIED M! MANNED SPACECRAFT CENTER
DIRECT CURRENT GAIN - DIMENSIONS ARE IN INCHES T e amemoac. Mas. HOUSTON, TEXAS
. BASE-EMITTER SATURATION VOLTAGE :;’LE“‘"CES °“Dm . Dws_wo. et
COLLECTOR-EMITTER SATURATION VOLTAGE ACTIONS ~ DECIMALS  ANGLES{ gy DAT
COLLECTOR CAPACITANCE ~ * * * | cHeckep e TRANSISTOR, SLICON,
TURN-ON AND TURN-OFF TIME ‘ DO NOT SCALE THIS DRAWING APPROVAL TYPE PNP, SWITCHING
) MATERIAL
APPROVALM‘I
SEE NOTE SPECIFICATION CONTROL DRAWING
PROCURE. ONLY FROM. APPROVED. SOURCES. LISTED. IN. WD 1002034 FOR. THIS.DRAWING. ——— e — | _‘2 S5t et Mo T SIZE ASA DA
ool E NEXT ASSY USED ON  [EiNAL FINISH MIT APPROWL (80250 C 1006310
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MNOTICE — WHEN GOVERNWENT DRAWINGS. SPECIFICATIONS, OR OTHER BATA . . ; ) REVISIM
T S D | - | 9] 0129001 | = e S | e
T e e o e YLIMBEI, AT NAVE IORMLATED, Fumkicnty, o8 _ s |UPGRADED TO CLASS AWITH w
kR L R CHANGE PER TDRR |7369
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATID THERETO. . ) 7 - . S b B REV'SED PER T DR R 206'8 7/17 G .
| - . - - C [REVISED PER TDRR 24264 lfnahshit
L T.BLE I + O : . v v
- . A
_PRE-ELECTRICAL TEST PROCESSING H | | |
: TEST , MIL-STD-750 _ 10T ‘ o _ T
b | TEST CONDITIONS 1 10 500 OVER SO0 o :
THERMAL SHOCK * T METHOD 1056, CONDITION B 100% NO ( ,
(+150°C TO -65°C, 3 CYCLES) - REQUIREMENT |
STORAGE LIFE*’ 'METHOD 1031, Tstg = 150" ¢ $°C, :
(HIGH TEMPERATWRE +8
STABILIZATION) 72 _ HOURS ‘o |
CONSTANT ACCELERATION* | METHOD 2006 (20,000 G) Y,AXIS |
POWER, BURN-IN* METHOD 1026
P = 350KILLINATTS
Vg = -20.0 VOLTS MININUM
Ty = +22°C MIN IN FREE AMBIENT AIR LEAD TO BE TRUE POSITION WITHIN.OM DIA IN i
T - !
o« 168 *12 vouns - RELATION TO MAX TAB WIDTH AND MAX OD . ___
SEAL TEST® MIL-STD-202C, METHOD 112, CONDITION C \ | ~
108 ATM CC/SEC MAX = ACCEPTANCE COLLECTOR
— oe SEAT SEE NOTE 3C(® :
- P .
470 |
016 ’
01 gw 2
[
230 - 00 - . B
208 . ?g J _ BAS'CT 'l‘
* TESTS T0 BE PERFORMED IN ORDER INDICATED. .500
*—MIN -
** PULSE < 300 U SECS AT < 2% DUTY CYCLE. BASE -
s+ | TPD OR PER MIL-S-195000, TABLE CI OR CIX _ 5
sess THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE SPECIFIED BETWEEN | EMITTER - - B
THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES OF COLLECTOR AND EMITTER CUTOFF * | : | | ‘( } 5
CURRENTS LESS THAN 10 NANOAMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATING ; |
PERCENTAGE CHANGE. . L
® CU™ENTS TO WITHIN ¢ 10K.
QTY PART OR NOMENCLATURE OR FIND
REQD DENTIFYING NO. DESCRIPTION NO. _ 5
LIST OF MATERIALS
UNLESS OTHERWISE SPECIFIED MIT
. - DIMENSIONS ARE IN INCHES N T N ATION LA MANNED spg‘iﬁcfsz CENTER
' TOLERANCES ON ows. wo. conTRACT HOUSTON,
FRACTIONS  DECIMALS  ANGLES| ppa VS ATE /e
. * * * CHECKED s TRANS'ST m, S'LK:ON, [
’ DO NOT SCALE THIS DRAWING APPROVAL |
RTERIAL it -1 TYPE PNP, SWITCHING J
TIPSR LI LI LU A SEE NOTE bl 22 i SPECIFICATION CONTROL DRAWING ’
' : . HEAT TREATMENT NASA APPROVAL(: ./, 1|3tk JCODE IDENT NO.{ SIZE NASA DRAWING NO.
= 0230
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D VeEs on Akt SURTOTE STAER A N LONNLCTION BiTH A BEURIPELY | . 0I€900I EEVISions
S s S | - A J ovu _Descmirmon [ oate T arFmova
B T S R A | = {mimia recease cukss 8 .
T o A YR, i WLL MV o A |UPGRADED TO CLASS A ,/f : U’
WITH CHANGE PER TDRR 17369 )
_ TABLE I . B |REVISED PER TDRR 20618 U/
ACCEPTANCE INSPECTION . C | REVISED PER TDRR 24264 i3
- R - map—— —
MIL-STD-750 LIMIT LoT
TEST - SYMBOL TEST TS .
COND I TIONS MIN | MAX 1 T0 500 OVER 500 .
SUBGROUP 1 ' wae
VISUAL AND MECHAMICAL METHOD 207 LTPD = 10 LT = 10
EXAMINAT ION (SEE NOTE 2 A (3)) MAX ACC NO.= 3 | MAX ACC NO.= 3
|
SUBGROUP 2 ﬁ; _.( T; -~
COLLECTOR CUTOFF CURRENT : Icso Veg = =50 V; Ig = 0 10 | NA 100% ATPD = 2
COLLECTOR CUTOFF CURRENT 150°C Iceo Ve = 50 V; Ig =0 10 A o~ e ;
& COLLECTOR-BASE BREAKDOWN VOLTAGE BVCao Tc = -10 uh; Ig = 0 - |eo v '
EMITTER-BASE REVERSE CURRENT | Ieo Vep = -3 V; Ic = 0 0.1 wh
EMITTER-BASE BREAKDOWN VOLTAGE BVEpo Ig =-10uh; Ic = 0 5 v
COLLECTOR-EMITTER SUSTAIMING. VOLTASE™| Vcgo Ic = =10 mA PULSED 60 ]
SUST I' =0 #
, COLLECTOR-EM{ TTER. CURRENT RES. RETURN | Icgg VCE = -20 V; Rpg = 100 K 10 wh
\ COLLECTOR~EMITTER THRESHOLD. CURRENT IcES Vgg = -0; Vg = -S5OV 10 NA
A PC CURRENT 5““" ‘ hFE Ic z -150 “: ch = =10 V¥ 804 240 “
DC CURRENT GAIN** | MEE Ic=-10mA; Vgg = -10 ¥ 100
DC CURRENT GAIN g | Ie=-vmA; Vg =10V 100
DC CURRENT GAIN ** kEg Ic =-500 JA: Vgg =10 V 30 ‘ i
{ BASE-EMITTER SAWRATION VOLTAGE ™ Vpe(sat) { 1¢==50 pA: 1 = -2.5 § 0.7} -1.0 v
] COLLECTOR-EMITTER SATURATION VOLTAGE**] Vcg(sat) | Ic = -50 lnl; Ip = -2.5 A 0.25 v |
t COLLECTOR-EMITTER SATURATION VOLTAGE™] Vcp(sat) | Ic = -150 mA; Ip = -15 mA 0.4 v F 3
COLLECTOR . CAPACI TANCE I b Ncp = -10:V; Ig = 0; F = 0.14 mc e PF ’
TURN ON TIME ' ton Igy =  30°a; Ic 2 300"mA LT Lep ot
. . TEST IN CIRCUIT] ty > 400 nsec o o NSEC | mxacc=0 MAX ACC = 0 N
‘ OF FIG. I 2% DUTY CYCLE = 5 .
TURN. OFF. TIME _ toff Ipy = Ip; = 30°mA; I = 300°mA ‘E
' L t, > 400 nsec ‘_ 120 ‘NSEC E
2% DUTY CYCLE
— — i S -
SWITCHING CIRCUIT : Ton. 5 TOFF
! 4135V -2V
37 N
1200 _ ‘ =
| _‘ —OUT FO 0SCILLOSCOPE - .
1uf 125 n . iLN E ?":'gé?' . ‘ : ' N
‘L A A A o e o e e e " -_ :
QrY PART OR NOMENCLATURL R FIND
50 . INSIE REQD ' IDENTIFYING NO. DESCRIPTION NO. .
) , LIST OF MATERIALS ’
MIT
| MENSIONS. AE 16 Peones INSTRUMENTATION LA® MANNED SPACECRAFT CENTER f
I = ‘ e TOLERANCES ON |_owe. no. _ conrmace HOUSTON, TEXAS
| | v FRACTIONS ~ DECIMALS  ANGLES| opa L Py
VOLTAGE IN: V 7 sV ) | * * * CHECKED A . TRANSISTOR, SILICON,
: IN = ' : DO NOT SCALE THIS DRAWING A
* PULSE WIDTH: Pw = 0.5.4SEC R0 et oo | TYPE PNP, SWITCHING
TOTAL RISE,FALL: tr+tr =6 N SEC .. ... ..., | SEE NOTE SPECIFICATION CONTROL DRAWING '
lM P.E DA NCE lN : z 'N 50 . . a :.; ':: § é:' é'; HEAT TREAT:%NTNE NASA APPROVAL ( l" MéDENT NO.! SIZE NASA DRAWING NO.
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NOTICE — WHEN GOVERNMENT ORAWINGS. SPECIFICATIONS, OR OTHER DATA . REVISIONS
R T | D] 0I1€900! | [= sescwrion e T
ANG JHETACT, TXAT IHE COLERMALAT B4y HAVE FORMULATED, FURMISHED, OF . | : A | UPGRADED TO CLASS A WITH CHANGE .
i R T R B | - - | PER TDRR 17369 J%(__
PATENTED INVENTION THAT NAT IN ANY WAY BE RELATID THERETO. . = - ) : ‘ ‘ B R Ev.l s ED PE R TDR R 206 ' 8 ;7 ‘{ u
. N TABLE ITI 4 , ' -~ | ¢ [REVISEDIPER TDRR 24264 lli[n]c Wk
QUALITY DEMONSTRATION TESTS - e : |
TEST MIL-STD-750 LOT
TEST CONDITIONS 1 TO 500 lr OVER 500 e
SUBGROUP 1 o , - | | ' _Q | |
E- PHYSICAL DIMENS)ONS METHOD 2066 NO LTPD = 20 | . . | L
8 REQUIREMENTS | MAX ACC NO.= 1 | | - ! an
SUBGROUP 2+ . '
 THERMAL SHOCK METHOD 1056.1 CONDITION B LTPD = 10 | S ,
(+150°C TO -65°C, S5 CYCLES) (COMBINED) | o |
v ;
£ SUBGROUP 3* : . sre - _ : -' A
" | STORAGE LIFE METHOD 1031, 1 ‘ ATPD = 10 | '
. Tstg = 150 + S°C, 1000 HOURS (COMBINED) | L
- SHOCK METHOD 2016.] 1500 G, 0.5 MSEC MAX ACC NO.= 3
4 5 BLOWS EACH IN X1, Y1, Y2, Zt
| DIRECTIONS, 20 BLOWS TOTAL \ : | )
{' /VIBRATION VAR4ABLE METHOD 2056, 30 G FROM 5 TO 2000 _ | _ -
g- FREQUENCY CPS LIMITED TO 0.12 DOUBLE TABLE TIT (CONTIMUED) —
| | AMPLITUDE, 3 CYCLES, 15 MINUTES ST - b
‘ PER CYCLE MINIMUM. TEST SYMBOL COND I T ON I‘-"‘"‘ | ; aa
. - METHOD , 20,0006 YAXI “ - .
g CONSTANT ACCELERAT4ON 2006, 20 AXIS | | I ——— F
SUBGROUP & ' ' SUBGROUP 2
¥ e
- OPERATION L4FE METHOD 1026.1 | . A= 10 COLLECTOR CUTOFF CURRENT Icpo Vep = ~50V, I¢ = 0 +50% : L
= | P = 350MILLIWATTS * . MAX ACC NO.= 3 : EMITTER ~OASE REVBRSE CURRENT | Tggo | Vep = -3 V. Ic = 0 s50% """ -
'R Yog = CONOLTS MaN I - DC CURRENT GAIN WFE Veg = <10V, Ig =10 mA | nox 7| o
i Ta = +22°C MIN N FREE AMBIENT AR | i CE ' )
8 t = 1000 HOURS | | END POINTS FOR - | B | i
. SUBGROUP 5+ METHOD 20%6 | | SUBGROUPS 3 AND 4 | o B .
et | COLLECTOR CUTGFF CURRENT 1 Veg = =50V, Ig = O £100% w
LEAD TENSTON (COND A ) | & POuUN® :LOAD :FOR 10 SECONDS | LTPD = 20 - cso v“ i 'I 5 100k ™" S
- . - F 3 ho i o
LEAD FATIGUE(COND E ) | 2 ARCS | ' (COMBINED) EMITTER REVERSE CWRENT | Iemo Ed it sl N &
MAX ACC NO.= 3 DC CURRENT GAIN E WFE Veg = -0V, Ic = -10mA | £20% s
T oova v e T TS N R . .
. ~ b ! ' >
! , T T Lian TR, @ e T
b ‘
. QTY . PART OR NOMENCLATURE OR FIND @
h REQD DENTIFYING NO. DESCRIPTION NO.
LIST OF MATERIALS s
UNLESS OTHERWISE SPECIFIED MIT
& DIMENSIONS ARE IN INCHES NS T ENTATION LAB MANNED SPACECRAFT CENTER
8 - | TOLERANCES ON owe. wo. comaacr HOUSTON. TEXAS

& | ' . |FRACTIONS  DECIMALS  ANGLES| ppa B%ASTW

. | = = = . cusgfmumq | - TRANSISTOR, SILICON,

| ' . m'.?hs‘”‘“ THIS DRAWING APPROVAL  TYPE PNB SWITCHING

: APPROVAL_M‘MJW -

- | oDttt e SEE NOTE - _ SPECIFICATION CONTROL DRAWING
NI L A A TN HEAT TREATMENT <. "CODE IDENT NO.| SIZE NASA DRAWING NO.
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# . NONE 202 30 0 |
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