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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS, OF OTHER BATA 

AeA egrtouet Srocusruenr SetauTon is Uatrel tt ek Care 3. . 2 PAL cag ob Tet Rewisions 
Shoei seriteerie ann eevee ara be teal cg te HLA Tl €2£90 Ol) atime pescmernon on [owe [ onre | srenoven 

robe aueansth, Oy MRICATION On gTucrwt Ag iE Aas - Seat Ararat taings Hs eumtraccet nals ee a B. VERON SUPPLIED ATA: EREH SHIPHENT OF PARTS: SWAUL BE Pen Tee ENE CLASS & 476 wk 
NERUIREMEUTE: - ACCOMPANIED BY THE FOLLOWING DOCUMENTATION. . A REVISED PER TORR 20619 At at 

° (2) CERTIFICATE GF COMPLIANCE WSTW UEADCunvGREm.-55 2. B REVISED PER TORR 24263 WF ae 
1. GENERAL: REQUIREMENT. 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED "€2) CERTIFICATE OF COMPLIANCE WITH MD 1615408, GLASS 2. . . cad 
BY NIL-D-70327. - (3) "A CERTIFICATE OF COMPLIANCE WITH PARA 2.C (1) OR ‘ 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 Except - “  2.0(3). UNITS USED IN QUALITY DEMONSTRATION TESTS 
AS, AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED NEREIN. a: OF TABLE 111 WILL NOT BE SHIPPED AS PART OF THE 

DELIVERY SCHEDULE BUT WILL BE FORWARDED UNSER 
C. ‘SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISC@MS SEPARATE COVER WITH TEST DATA FOR EACH LOT ~-2E— 

CONTAINED IN MD 1015404, CLASS 2. SHIPHENT. 

®. (UNITS SHALL BE CAPABLE OF NEETING TWE QUALIFICATION REQUIRE 3. DESIGN: oO . \ 
MENTS OF ND 1002051. A. STORAGE LIFE: INDEFINITE WHEN STORED AT TEMPERATURES . . , 

: . BETWEEN -65°C AND +150°C. 42. MARKING: . 

| (1) PARTS SHAEL BE PERMANENTLY ARD LEGIBLY MARKED, (W B. ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT. . — ee a 
ACCORDANCE WITH ND 1002019, WITH THE NASA PART NUMBER (1) COLLECTOR-EMITTER VOLTAGE (Veep): SS VOC 2 fH Le Nae pe ab JEBel) oe AES ao. tro mT 

(DRAWING NUMBER AND REVISION LETTER) OR AS MANY me (2) C@LLECTOR-BASE VOLTAGE (Vcgo): 60 VOC COP MRR AEE RA Bp a 
SIGNIFICANT DIGITS AS POSSIBLE (E.6. 6325). OTHER ~ (3) EMITTER-BASE VOLTAGE (V_egg): 5 VOC bee ae bate apes ae 3 

wie NR a. bog bos gm Ma, . ve 
MARKING SUCH AS MANUFACTURER'S IDENTIFICATIGN AMD (4) COLLECTOR CURRENT (1c): 600 MILLIAMPERES Some oo 
/TYPE NUMBER 1S PERMISSIBLE. . (5} THERMAL RESISTANCE, JUNETON-CASE (249). 5 50°CMATT. : Be wo BE Menewenee Te ee 

-f. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH . (6) THERMAL RESISTANCE, JUNCT | ON-AMB I ENT Sip) > 350°C/MATT 
WO 1002215, CLASS I, CODE 2. Ft {2} tee. ee SANCTION, orig Tins, 5 “150°C 
4%) RARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE €. COmS sent 

MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE ‘. TRUCEION: ‘ 
_ METHODS OF MARKING AS SPECIFIED .IN.ND 1002215. (1) SERICONDUCTOR: SILICON PLANAR EPITAXIAL MPN 

2. - ACCEPTANCE. AND HUSPECTION: . (2) CASE: WETAL CASE AND METAL HEADER HERMETICALLY SEALED (JEDEC TO 18) 

A. MECHANICAL PROPERTIES: : - . (3) COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO TME CASE 

(7) SARERSIONS: AS OGL IREATED HEREIN. (4) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANWEALED IRON- 
-O. SEM. TEST: THE UNITS SHALL BE SUBJECTED TO A WELIW™ OR WICKEL-COBALT (KOVAR) ALLOY 1 ACCORDANCE WITH ND 1015402. 

RADIFLO LEAK DETECTION TEST WITH A SENSITIVITY OF AT LEAST . 
1X 1078 CC/ATM/SEC AND A HOT GLYCERIME BUBBLE TEST FAR B. QUALITY ASSURANCE REQUIREMENTS: . 

GROSS LEAKS. THE LEAK TEST.SWALL BE PERFORMED. IN ACCOMDANCE (1) LOT DEFINITION: A GROUP OF PARTS IW A SINGLE PROCURE- 
WITH MEL-S¥B-202C HHETHOD 112. TEST CONDITION C SHALL ME MENT SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN 
USED FOR THE HEL ‘UM OR RADSFLO TEST. TEST CONDITION A SHALL USING LIKE MATERIALS WHICH ARE CONTROLLED USING A 

“BE USED FOR THE GROSS. LEAK. JEST EXCER7. THAT GL ECERINE. SMALL PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE 

REPLACE THE MINERAL GH, 8 a END OF THE RUN. 

co. TTB INN CONETHTUTE A OTR TUTE, (2) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL 
o€.. GLECTRICAL. CHORAGTERESTOES: SPER/TABLES <1, 11, <0 ‘SELB INSPECTIONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF 

. . 25% x 54. 
“RUSTED BEL@H: * 
‘{t) © PRESELECTSECAL. TEST. PROCESSING: <ON.LOTS-OF S00 OR-LESS, . 

THE TESTS OF TABLE I SHALL BE PERFORMED IN Tr SEQUENCE =; ~ . 
INDICATED BEFORE TWE TESTS OF TABLE ITI. ‘it . 

(2) ELECTRICAL TESTIMG: THE TESTS LAST@D. 0. TABLE TT SMALL : , - 
BE PERFORMED AS LISTED BELOW: 7 barney (: 

COLLECTOR CUTOFF CURRENT vA Peppy. bohess 
COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE BREAKDOWN VOLTAGE 
ae eCrOn eNI TER sus rani VOLTAGE PROCURE OWLY FROM APPROVED SOURCES LISTED IN ory PART OR MATERIAL NOMENCLATURE OR TT 
. 1 F : RE IDENTIFYING NO. OR NOTES DESCRIPTION . COLLECTOR-EMITTER CURRENT . ND 1002034 FOR THIS DRAWING. QD | 0 

COLLECTOR-EMITTER THRESHOLD CURRENT SESS GINERWE SPECIE "TE: LIST_OF MATERIALS 
QURECT CURRENT GAIN MANNED SPACECRAFT CENTER DIMENSIONS ARE IN INCHES INSTRUMENT 
BASE-EMITTER SATURATION VOL TAGE CAPACITOR VALUES ARE IN af RUMENTATION Las HOUSTON, TEXAS 

COLLECTOR-EMITTER SATURATION VOLTAGE : RESISTOR VALUES ARE IN OHMS F 
COLLECTOR CAPACITANCE : TOLERANCES ON DRAWN orl 

TURN-ON AND TURN-OFF TIME FRACTIONS DECIMALS = ANGLES oun Fife ee TRANSISTOR, SILICON 
(3) QUALITY DEMONSTRATION TESTING: DO NOT SCALE THIS: DRAWING APPROVED TYPE NPN, SWITCHING 

PER TABLE 11! ON LOTS MORE THN 500 UNITS USING ACCEPTABLE * APPROVED Eee C Ut |i: Maced - 
UNITS FROM SUBGROUP 2 OF TABLE 11 FOR SUBGROUP 2,3, & 4 OF r MATERIAL , —— SPECIFICATION CONTROL DRAWING 
TABLE 111. SUBGROUPS 1 & 5 MAY WE ELECTRICAL REJECTS FROM APPROVED és DENT NO.| SIZE _ DRAWING NO. 

, THE SAME LOT. NEXT ASSY USED ON : aad 80230 C 1006323 
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LATE cOUEMnE eo enen ERATION ne Una aTane coeee " dq £¢£900! ot oT ERE CLASS DATE | APPROVAL 
RERTCea Toner Tet nntonee SOEE Ceca cy Gr Wet — [INITIAL RELEASE CLASS A 
Cece cna eco taei te ER TORR L741” (Mees) WK 
PATENTED INVENTION THAT MAY 1% ANY WAY DE RELATED THERETO. 

- vA REVISED PER TORR 20619 WR 

B [REVISED PER TORR 24263 Inj 
vee ee Oe — : 

TABLE 1 . . oo 

PRE-ELECTRICAL TEST PROCESSING 
] MIL-STD-750 Lor 

vest TEST CONDITIONS 1 10 500 OVER $60 

THERMAL SHOCK * METHOD 1056, CONDITION B 100% NO 
(+ 150°C TO -65°C, 3 CYCLES) REQUIREMENT 

STORAGE LIFE * METHOD 1031, Tstg = 150° + 59°C, 
(HIGH TEMPERATURE 72 *8 Hours 
STABILIZATION) “4 LEAD TO BE TRUE POSITION WITHIN 

. THOD ,000 G) Y AXIS M4 DIA IN RELATION TO MAX TAB CONSTANT ACCELERATION METHOD 2006 (20,000 G) | . On DIA NE ON a 

Ss | POWER, BURN-IN * METHOD 1026 
MAX 

4 , P = 350 MILLIWATTS 
: Voce = *20.0 VOLTS MINIMUM de 

4 Ty = 422°C MIN IN FREE AMBIENT AIR 

4 t = 168 °1? Hours 
: T 
4 TEST * SEE NOTE 2.8 + 210 3 SEAL ’ jo-210 ae 

4 *TEST TO BE PERFORMED IN ORDER INDICATED : 
3 **PULSE S 300u SECS ATS 2% DUTY CYCLE. >. -=-.030 MAX 

i 3 ***LTPD OR APER MIL-S-19500D, TABLE Ci OR CII | 
4 #***THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE SPECIFIED BETWEEN THE INITIAL 

VALUE AND THE END OF TEST VALUE. VALUES OF COLLECTOR AND EMITTER CUTOFF CURRENTS LESS THAN 10 T 
4 NANOAMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATING PERCENTAGE CHANGE. bd By 198 | 

3 © CURRENTS TO WITHIN +10 | - . ! oo 178 

4 oo . —"| ‘MIN 
-_ 016 
3 7019'4 

4 | 

a” 
a t t 

QTY PART OR NOMENCLATURE OR FIND 
REQOD IDENTIFYING NO. / DESCRIPTION NO. 

. LIST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED MIT 

DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 
TOLERANCES ON ows. no. COMTRACT HOUSTON, TEXAS 

FRACTIONS DECIMALS: ANGLES . 

* * * TRANSISTOR, SILICON, 

feed yty ehcp ttn, me ee sernove TYPE NPN, SWITCHING 
Port PRE: SEE NOTE pnovar Ckdan Wadd is Marlo SPECIFICATION CONTROL DRAWING 

HEAT TREATMENT . LCODE IDENT NO.| SIZE NASA DRAWING NO 
NASA APPROVAL . 

NONE 7 80230 NEXT ASSY USED ON = [ima FINISH {MIT APPROV: lI006323 

APPLICATION NONE MiT APPROVAL scale NOME [wr SHEET 2 OF 
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MUaES eoNTRy TSTRTOEST pumas, Arecicarions on otwen are oe REVISIONS 
Ea de eerie meta ee .», [8] €2¢900I Ym onscnrron on Town [ oare [ servoves Eeiieet arian, ureaios ee Siareae teat mt Te ~ | per toe SS A Matis Matthies attri a Par HatES Stes { R TORR 41 Yd A | REVISED PER TORR 20619 FT wk | TABLE TT , | B | REVISED PER TOAR 24263 at Fal ufs i 

ACCEPTANCE INSPECTION 4 

Test MIL-STD-750 TEST CONDITIONS Lint ~ LOT a 
SYMBOL | Tg = 25° t SOC UMLESS SPECIFIED wants MIN]. max 1 10 500. OVER seo 

SUBGROUP 1 
VISUAL AND MECHANICAL METHOD 2071 LTPBS= 10 LTPP 10 

EXAMINATION . MAX ACC NO.= 3] MAX ACC NO. = 3 
SUBGROUP 2 1 

COLLECTOR CUTOFF CURRENT Iceo Veg = 30 V; Ig = 0 50 | ih 1008 LTPD**= 2 
COLLECTOR CUTOFF CURRENT 150°C Ics0 Vcp = 30 ¥; Ig #0, Ta = 01508C 200| oA : gy COMBINED) ; 

2 
COLLECTOR-BASE BREAKDOWN VOLTAGE 8Yca0 Ic = 100uA; Ie = 0 60 v | 
EMITTER-BASE REVERSE CURRENT Teo Yep. * 3.Y; Ic = 0 100 | se. 
EMITTER-DASE BREAKDOWN VOLTAGE BVego Ig = 100uA; Ic = 0 5 v 
COLLECTOR-EMITTER SUSTAINING VOLTAGE*| Veeo Ic = 30mA PULSED 35 Vv 

SUST Ip 0 
: La . "Too . ern | ’ - “ 
COLLECTOR-EMITTER CURRENT RES. RETURN IER Veg = 30-V: Rag =°100 K 1b wa | 
COLLECTOR-EMITTER THRESHOLD CURRENT “| pp Vig = +0.4V: Veg =40y to] wA 

BC CURRENT GAIN * bee Ic = +500 @A; Yee = 090 ¥ 3B 
BC CURRENT GAIN’ * bre Ie = +150 mA; Vee = 410 V 40] 120 
DC CURRENT GAIN ** hee Ic = +10 mA; Vege = +10 ¥ 30 

BASE-EMITTER SATURATION VOLTAGE ** | Vp¢ Ie = 500 mA; Ip = 50 mA 110) 1.38] ¥. 
SAT } 

COLLECTOR-EMITTER SATURATION VOLTAGE] Vee(saty| Ic =°150 mA; Ig = 15, a8 0.08) v 
COLLECTOR-EMITTER SATURATION VOLTAGE*Y Vce(sat)| Ic © 500 mA; Ip = 50 mA 1.0) Vv al t | 
COLLECTOR CAPACITANCE Coy. Veg #.-10 ¥; Ie = 0; F = 0.18 me 0] 0 
TURN ON TIME ton Ip, IDA; Ie 5 150A as}; msec | Lirores= LIPS 

TEST IN CIRCUIT ty, > 800 nsec MAX ACC ND =O wax NO 30 £ 

QF FIGURE I. 2% DUTY CYCLE 

TURN OFF TIME tert Ig) = Ip 2 15%0A: Ic 0 150" aA | NSEC 
ee t,, > 400 nsec . 

2% DUTY CYCLE — | 
mo ae annie I 

FIGURES. l4v + 6V a“ 
SWITCHING CIRCUIT: T OMS TOFF .- 
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Ww BS ENSEC OU. gry PART OR MATERIAL NOMENCLATURE OR FIND 
REQD IDENTIFYING NO. OR NOTES DESCRIPTION NO. 

LIST_OF_MATERIALS 
UNLESS OTHERWISE SPECIFIED MIT 
DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 
CAPACITOR VALUES ARE IN af CAMBRIDGE MASS. HOUSTON, TEXAS 
RESISTOR VALUES ARE IN OHMS AS 
TOLERANCES ON DRAWN <4 Qt? | PAIRS 

Foe . OS FRACTIONS DECIMALS ANGLES! CHECKED ° TRANSISTOR, SILICON, 
WOLTAGE INE VIN =+7.5V_ te ae Se Nee ee BO NOT SCALE THIS DRAWING APPROVED . TYPE NPN, SWITCHING 
PULSE WIDTH: PW= O.SUSEC s iid ", SpE MATERIAL APPROVED Chen Ald {1s Pace} SPECIFICATION CONTROL DRAWING ° 
Hien Ae FA tr TY NSEC er: APPROVED A CODE IDENT NO] Size DRAWING NO. 

CE INSZIN=50.Q : ; re a mit 89250 C 1006323 
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SOT ake peut, SAUER gnomes, SeeaneAT es, ot OuaeR oat REVISIONS : 
sen REAR TncURd a MMATCARIBICTY NOR AM? ORLiGATION WHATSOEVER , q Eze 900I sym | ZONE DESCRIPTION on crx | care | avrnoven | 
MetM"Ad trendSee Mh untested Goitedae te yoke athe - INITIAL RELEASE CLASS A Hag HUN TAs MOLRER,O8 AML, Sr ER PEngON On CORPORATION, Ok COMTEY. . PATERTED invention TWAT MAY IM ANY WAY 8G MELATED tunharo. seul Any 

o . . PER TORR 17416 lomncs4 wit as 

. A REVISED PER TORR 20619 rah] WR TABLE ITY E : B REVISED PER TDAR 24263 pioks we T 
QUALITY DEMONSTRATION TESTS 1 

TEST MIL-STD-750 oT We as 
TEST CONDITIONS 1 TO 500 OVER 500 

SUBGROUP 1 vee 
PHYSICAL DIMENS!ONS METHOD 2066 NO LTPD = 20 i 

REQUIREMENTS | MAX ACC NO. ot - : 

SUBGROUP 2°: ; -— 
THERMAL SHOCK METHOD 1056.1 LTPD = 10 - 

(+150 °C TO -65°C, 5 CYCLES) (COMBINED) 
SEAL TEST SEE. NOTE .2.8 MAX ACC NO.= 3 

SUBGROUP 3° vos 
STORAGE LIFE METHOD 1031.1 LTPD = 10 

Tstg = 150° + 5°C, 1000 HOURS. (COMBINED) 1 

SHOCK METHOD 2016.1 1500 G, 0.5 MSEC MAX ACC NO.= 5 
5 BLOWS EACH IN X1, Y1, Y2, 21 | 
DIRECTIONS, 20 BLOWS TOTAL TABLE 111 (CONTINUED) 

VIBRATION VARIABLE METHOD 2056, 30 G FROM S TO 2000 TEST SyMeOL TEST Lim 
FREQUENCY CPS LIMITED TO 0.12 DOUBLE _ CONDITION } 

AMPLITUDE, 3 CYCLES, 15 MINUTES a END POINTS FOR SUBGROUP 2 

PER CYCLE MINIMUM. i COLLECTOR CUTOFF CURRENT Th legg: 2T (COR VE IOV, Ie = 0 50% 088 
CONSTANT ACCELERATION METHOD 2006, 20,000 G Y AXIS EMITTER-BASE REVERSE CURRENT leap  Vepee3 V, Ig = 0 +Sogeees 

{susGRouP 4 — DC CURRENT GAIN <>! _ WE OL Veg = +1Q Wo lig: 2880 oA Hoge 

OPERATION LIFE METHOD 1026 1 "= 10 a oo 
P = 350 MILLIWATTS MAX ACC-NO.=.B 3 x > 
Vce =:+20 VOLTS MINIMUM EN@. POINTS FOR SUBGROUPS 3 &.4 -_ _ a . 
Ta = +22°C MIN IN FREE AMBIENT AIR COLLECTOR CUTOFF CURRENT” ~ leap: “2 Vop = #80 Vy rete oO . sioibieend 
t_= 1000 HOURS EMI'TTER-BASE REVERSE CURRENT’ les <p BR ee ehooneees 

— : ars : : Po = ‘14. 0: a * 
SUBGROUP 5* METHOD 2036 .1 ee DC CURRENT'GAIN = hFE Nog = *10°V5 dg's 150'mO A [sonmeeee \ 

_ LEAD TENSION (COND. A)| 4 POUND’ LOAD FOR 10 SECONDS LTP) = 20 - 
B ARCS (COMBINED) : - - 

READ FATIGUE (COND. &) ' MAX ACC NO.= 3 See TTS CUTOFF ChEMT Th80 vag P22 ee 8 soe 

— IMESTES® CUTOPR Cue o lego Yew = #3 #, Ip = 0 I g790K 8 
| DC CURRENT GAIN RFE Vee = AG v, IG = 150 mA tN 

. OTHE -ananb ig) MESSURCE SAY NOT CHAISE @NY GREATER THAN THE Peace (TAGE 
Tose SPECISHEL 6 CAEES CHE ENETEOL VALUE Aue THC END CF. rE FS 

OF CGLECTue oe CUTTER CUTIFF CunaisTS Lis. CaAN % tamu coRis 
PAY uh vunogicerae fu go. NewGaMPEQES FOR Os.) EES PEC ae 

foie. 

gy PART OR : MATERIAL NOMENCLATURE OR FIND 
REQD IDENTIFYING NO. OR NOTES . DESCRIPTION NO. 

List “OF MATERIALS 
UNLESS OTHERWISE SPECIFIED MIT 
DIMENSIONS ARE iN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 
CAPACITOR VALUES ARE IN af CAMBRIDGE. MASS. HOUSTON, TEXAS 

RESISTOR VALUES ARE IN OHMS oP ee Fe, 

TOLERANCES ON DRAWN : TOLERANCES OM ce cu ope : TRANSISTOR, SILICON | 
* * + APPROVED. TYPE NPN, SWITCHING : 

bot tte nee eee ae DO NOT SCALE THIS DRAWING c : 7 
Pep PEE: MATERIAL areroven Ebdon © Ubalt tin Marks SPECIFICATION CONTROL DRAWING | 

. ee 2 soo a? APPROVED os CODE IDENT NO.| SIZE . DRAWING NO. é 

Mit 8 # 
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