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NOTICE — wntn,GovEnNMenT ORAWINGS. SPECIFICATIONS. OR O7NEN DATA oleS0Ol REVISIONS 
BELATED GOVERMENT PROCUREMENT OPERATION. INE UNITED STATES GOVERR- J svm DESCRIPTION DATE | APPROVAL 
ROTA Tenge Taman a eee retmoenes na eae A /UPGRADED "TO CLASS A WITH CHANGE PER lu 
Wendie nt WOCben Sk tr See Peston oh Coton iu" Oh Cony: (3) QUALITY DEMONSTRATION TESTING: PER TABLE ITI ON LOTS MORE TORR 121369 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO, UT “MY THAN 500 UNITS USING ACCEPTABLE _| B |TREVISED PER TDRR 20618 7 Wf Wi 

REQUIREMENTS: UNITS FROM SUBGROUP 2 OF TABLE II FOR SUBGROUP 2, 3, AND 4 OF [C [REVISED PER TORR 24264 [ul 
TABLE III. SUBGROUPS 1 AND 5 MAY USE ELECTRICAL REJECTS FROM — 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDAROS PRESCRIBED BY D. VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE ACCOMPANIES: 

MIL-0~-70327. BY THE FOLLOWING DOCUMENTATION. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 EXCEPT AS, (1) CERTIFICATE OF COMPUIANCE WITH LEAD MATERIAL REQUIREMENT. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED (3) CERTIFICATE OF COMPLIANCE WITH PARA.2-.C(1) OR 2.C(3). UMITS USED Itt 
IN-ND 1015404, CLASS 2. QUALITY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED AS PART OF 

THE DELIVERY SCHEDULE BUT W FORWARDED UNDER COVER 
D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS TEST DATA FOR EACH LOT re SEPARATE WITH 

OF ND 1002051. 3. DESIGN: 

E. MARKING: A. STORAGE LIFE: INDEFINITE WHEN STORED AY TEMPERATURES BETWEEN -65°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 DIGITS AS POSSIBLE 1) COLLECTOR-EMITTER VOLTAGE (Vero): voc 
(E.G. 6310). OTHER MARKING SUCH AS MANUFACTURER'S IDENTIFICATION o) COLLECTOR-BASE VOLTAGE ( ceo): 40 
AND TYPE NUMBER 1S PERMISSIBLE. by Ot (¥epo): 60 voc 

(3) EMITTER-BASE VOLTAGE (Vggo): 5 VOC 
F. PREPARATION FOR DELIVERY SHALL RE IM ACCORDANCE WITH ND 1002215, 4 

CLASS I, CODE 2. (4) COLLECTOR CURRENT (3c): 600 MILLIAMPERES 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING oe cr 
OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING 
‘AS SPECIFIED (IN ND 1002215. (5) THERMAL RESISTANCE, JUNCTION-CASE (@j¢}: SO*C/MATT 

_ (6) THERMAL RESISTANCE, JUNCTION-AMBIENT (0j9): 350°C/WATT 
(7) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +150°C. 
(8) TEMPERATURE RANGE, STORAGE: -65°C TO +I5SO°C 

€. CONSTRUCTION: - 

2. ACCEPTANCE SND INSPECTION: (1) SEMICONDUCTOR: SILICON PLANAR EPITAXIAL PNP 

A. MECHANICAL PROPERTIES: (2 COLLECTOR sit. BE ELECTRICALLY COMMECTED TO TNE CASE INTERNALLY. 
(1) DIMENSIONS: AS DELINEATED HEREIN. : 

‘-§. SEAL TEST: THE UNITS SHALL BE SUBJECTEM TO A HELIUM OR RADIFLO LEAK peTection ©? KOVAR) ALLOY eet eaa ao ee RRM AMED -IROU-MICKEL-COBALT . 
TEST WIT A SENSITIVITY OF AT LEAST 1 X 1078 CC/ATM/SEC AND A HOT GLYCERINE ee . - 
BUBB! E TEST FOR GROSS LEAKS. TWE LEAK TEST SHALL BE PERFORMED IN ACCORDANCE 0. QUALITY ASSURANCE .REQUEREMENTS: 
WITH FMIL-STD-202C METHOD 112. TEST CONDITION C SHALL BE USED FOR THE HELIUM (2) LOT DEFINITION: A. GROUP OF PARTS IN A SINGLE PROCUREMENT 

OR RADIFLO TEST. TEST CONDITION A SHALL BE USED FOR TRE GROSS LEAK TEST _ SELECTEO FROM A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE 

~ EXCEPT THAT GLYCERINE SHALL REPLACE THE MINERAL O1L. MATERIALS WHICH AKE CONTROLLED USING A PROCESS WHICH. 1S TWE SAME 
FROM THE BEGINNING TO THE END OF THE RUN. 

HARACTERISTICS: _ PER TAB 1, ano ISTED 62) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL IW- 

BLO ° . les, UI THT AS LISTE! SPECTIONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF +25° ¢ 3°C. 

(1) PRE-ELECTRICAL TEST PROCESSING: ON LOTS OF 500 OR LESS, THE 
TESTS OF TABLE I SHALL BE PERFORMED IN THE SEQUENCE INDICATED 
BEFORE THE TESTS OF TABLE IT. 

(2) ELECTRICAL TESTING: THE TESTS LISTED IW TABLE IT SHALL BE 
PERFORMED AS LISTED BELOW: 

COLLECTOR CUTOFF CURRENT 
COLL®°TOR-BASE BREAKDOWN VOLTAGE 
EMIT; .x-BASE BREAKDOWN VOLTAGE NOMENCLATURE OR = 
EMITTER-BASE REVERSE CURRENT RzQD IDENAETING NO. DESCRIPTION MO 
COLLECTOR-EMITTER SUSTAINING VOLTAGE 
COLLECTOR-EMITTER CURRENT LIST OF MATERIALS 

COLLECTOR-EMITTER THRESHOLD CURRENT UNLESS OTHERWISE SPECIFIED Mir MANNED SPACECRAFT CENTER 
DIRECT CURRENT GAIN DIMENSIONS ARE IN INCHES INSTR eenoae Mace) HOUSTON, TEXAS 

- BASE-EMITTER SATURATION VOLTAGE FRAcONe ec 5 Du. wo, a 
COLLECTOR-EMITTER SATURATION VOLTAGE ACTIONS —- DECIMALS ANGLES! pra DAT 
COLLECTOR CAPACITANCE * * * | cueckeo id TRANSISTOR, SILICON, - 
URN-ON AND TURN-OFF TIME DO NOT SCALE THIS DRAWING T APPROVAL TYPE PNP, SWITCHING   

MATERIAL Cao. Aull caer SEE NOTE APPROVAL Etthe. CHaih 22feabs   

SPECIFICATION CONTROL DRAWING 
  PROCURE. ONLY. FROM. APPROVED. SOURCES. LASTED. JN. MD 1002034 FOR. THIS. DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER BATA . . REVISIONS 

Re eae he tana | LO] Ol€9001 | Bs Sssenrrion Sore [ arena 
inant wad SuPteren tue sao'oeuw nes, seEtrieaTiony 94 ues Oak a [UPGRADED To CLASS AWITH wf 
Teese dea Re Sehr ama ys Se CHANGE PER TORR _17369 
PATENTED INVENTION THAT SAY IN ANY WAY BE RELATED THERETO. , . ~ B REVISED PER TDRR 206!8 WIS ik 

So C [REVISED PER TORR 24 
rt TABLE I . . ° . E SE E D 2 1264 a>} ?) 

_PRE-ELECTRICAL TEST PROCESSING , . 

TEST , MIL-STD-750 . LOT oe 
| TEST CONDITIONS 1 10 500 OVER 500 ee f a . 

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

STORAGE LIFE™ METHOD 1031, Tstg = 15O* ¢ 5°C, 
(HIGH TEMPERATURE +8 
STABILIZATION) 72 _, Hours ns 
CONSTANT ACCELERATION* | METHOD 2006 (20,000.6) Y,AXIS 

POWER, BURN-IN* METHOD 1026 

P = 350MELLIWATTS 
Voge = -20,0 VOLTS MIMINUM 

Ty = *22°C MIN IN FREE AMBIENT AIR LEAD TO BE TRUE POSITION WITHIN .O} DIA IN 
T, t= 160"! 2 HOURS _ RELATION TO MAX TAB WIDTH AND MAX OD 

SEAL TEST * MIL-STD-202C, METHOD 112, CONDITION C } , 
1078 ATM CC/SEC MAX = ACCEPTANCE COLLECTOR 

310 CASE SEAT SEE NOTE 3C@ 
. ee SEAT 

'*——170 

O16 
‘org 0 

030 _—) ~— 

t i 

208 198 eT | BASIC 

* TESTS TO BE PERFORMED IN ORDER INDICATED. -500 -046 
** PULSE < 300 U SECS AT < 2% DUTY CYCLE. MIN BASE 036 
#*© LTPD OR PER MIL-S-19500D, TABLE CI OR CII 42° 

eee THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THON THE PERCENTAGE SPECIFIED BETWEEN EMITTER : 

THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES OF COLLECTOR AND EMITTER CUTOFF f, 
CURRENTS LESS THAN 10 NANOAMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATING . . 
PERCENTAGE CHANGE. . . 

@ CUCRENTS TO WITHIN + 10%. 

QTY PART OR NOMENCLATURE OR FIND 
REQD IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED MIT 
. DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 

: TOLERANCES ON Dws. nO. CONTRACT HOUSTON, TEXAS 

FRACTIONS DECIMALS — ANGLES] pp OS ATE OREM 
* + = CHECKED ats: TRANSISTOR, SILICON, 4 

DO NOT SCALE THIS DRAWING APPROVAL 
MATERIAL oenovan Elden aed ga aka’ TYPE PNP, SWITCHING 

Seb ete ee ae Ss SEE NOTE ’ SPECIFICATION CONTROL DRAWING 
: : i os ; Por HEAT TEE WE NASA aPPROvAL(, -¢. An [cove IDENT NO.| SIZE NASA DRAWING NO. 

| wor assy | use on beac MrT APPROL me "| 80250 |C 1006310 
APPLICATION NONE MIT APPROVAL > |ScALE NONE [wr SHEET 2 OF @ 
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NOTICE — WHEN GOVERNMENT ORAWINGS, SPECIFICATIONS. OR OTHER DATA REVISIONS 

ire ahcrname tan nears oe | QO} OlE9OO! | fe —aescnron [oars [arrnomn 
fehinit eet, aeeuiot ae scenes ay aan : [= [init at RELEASE Lass B 
resent NSCOR Wa DAT Ie Antwan ne aeeaves raeearo” et A a |UPGRADED TO CLASS A 6 y ut 

WITH CHANGE PER TORR 17369 pure 
_ TABLE II _ B [REVISED PER TORR 20618 A td ‘| 

ACCEPTANCE INSPECTION . C_JREVISED PER TORR 24264 Tees 
seamen os . - 

MIL-STD-750 LIMIT LOT 
Test SYMBOL TEST weiTS : 

CONDITIONS MIN | MAX 1 TO 500 OVER 500 . 

SUBGROUP 1 wee wee 
VISUAL AND MECHANICAL METHOD 2071 LTPO = 10 LTPO = 10 

EXAMINATION (SEE NOTE 2 A (3)) MAK ACC NO.= 3 | MAX ACC NO.= 3 
“a 

SUBGROUP 2 T T T vee 
COLLECTOR CUTOFF CURRENT Ico Yep = -50 V; Ie 2 0 10 | NA 100% ATPD” = 2 
COLLECTOR CUTOFF CURRENT 150°C Icgo Vcp = -50 ¥; Ig = 0 10 wl Wa ate Man 5 

| COLLECTOR-BASE BREAKDOWN VOLTAGE BYcBo Ic = -10 uA; Ig = 0 60 v ° 
| EMITTER-BASE REVERSE CURRENT Tepo Yep 2-3 V; Ic = 0 0.1 wA 

EMITTER-BASE BREAKDOWN VOLTAGE BYE Ig = -10 uA; Ic = 0 5 v 
+i 

COLLECTOR-EMITTER SUSTAINING. VOLTAGE | VcEQ Ic = -10 mA PULSED 60 ! 
SUST Ig = 0 . 

COLLECTOR-EMITTER. CURRENT RES. RETURN | IceR Vce = 720 ¥; Rpg = 100 K 10 wA | 
COLLECTOR-EMITTER THRESHOLD. CURRENT Ices Vee = -0; Vee = -50.¥ 10 NA 
DC CURRENT GAIN ** hee Ic ® “150 mA; Veg = -10 ¥ 80] 240 
DC CURRENT GAIN ** hFeE Ic = -10 mA: Vcg = -10¥ 100 
DC CURRENT GAIN 7 Ic = -1 mA; Vce = -10 V 100 
DC CURRENT GAIN ** hee Ic =-500 WA: Veg =70 VV - 30 
BASE-EMITTER SAWRATION VOLTAGE ** Vpe(sat) | Ic=-50 mA: Ig = -2.5 0.7} -1.0 v 
COLLECTOR-EMITTER SATURATION VOLTAGE**| Vcgp(sat) | Ic = -50 mA; Ig 2 -2.5 mA 0-25 v 

COLLECTOR-EMITTER SATURATION VOLTAGE**) Vcg(sat) | Ic =.-150 mA; Ip = -15 mA 0.4 v t 
COLLECTOR CAPACITANCE | lop ) Mcp # -10:¥; Ip = 0; F = 0.18 mc 8 oF { 

TURN ON TIME ten Ig; % 30°mA; Ie % 300°mA Ltpp = 5 LTP *='S 
4 TEST IN CIACUIT ty > 400 nsec a a WSEC | MAX ACC = 0 MAX ACC = 0 

OF FIG.I 2% DUTY CYCLE - 

TURN. OFF. TIME tert Ipy = Ipz % 30°mA; Ic v 300 mA 
, ty, > 400 nsec 120 WSEC 

2% DUTY CYCLE ~ 
= el aattinoms 4 = 

SWITCHING CIRCUIT: Ton; TOFF 
! +:13.5V -l2V 

a7 a 

1200. . oT. 
} F FO OSCILLOSCOPE a 

bug 150 ZN 2 01M : 
t Af e ee ee ee 

QTY PART OR NOMENCLATURi UR FIND 
50n : INSI6 REQD . IDENTIFYING NO. DESCRIPTION NO. 

: LIST OF MATERIALS 
UNLESS OTHERWISE SPECIFIED MIT 

== ae DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 

| = MS TOLERANCES ON ove. no. conraact HOUSTON, TEXAS 
~ FRACTIONS DECIMALS ANGLES ora. 7 Baten 

VOLTAGE IN: VIN =75V , * * * CHECKED LE TRANSISTOR, SILICON, 
° = 00 NOT SCALE THIS DRAWING 

PULSE WIDTH Pw =0.5-“SEC - aaTERIAL vernovat Bical aa ke TYPE PNP, SWITCHING 
TOTAL RISE, FALL: tr+te 6 N SEC... ee ae SEE NOTE ~ SPECIFICATION CONTROL DRAWING — 

i IMPEDANCE IN? Zi = 50 i i as i HEAT EAN NASA APPROVAL OE BE pfu 4 CODE IDENT NO.] SIZE NASA DRAWING NO. 

wor as | seo on E BR N00 30 C 1006310 FIGURE I FINAL FINISH ; j /| 

APPLICATION NONE | MIT APPROVA SCALE NONE | wr SHEET 3 OF 4 

4 . 3 2 | . 1 cui staat Brmmnassamsissisitin tain ve i = ‘ — ‘ ne ‘ 
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NOTICE — WHEN GOVERNMENT ORAWINGS, SPECIFICATIONS, OR OTHER pata . REVISIONS 

Seu rehentt, womenentny cr EMCD rg HRA See J| Ol€900! ove DESCRIFTION GATE | APPROVAL 
im ear way surreD rie saib DnaMRGs, SPEC IICATIONG O8 OTHER OATAGE A | UPGRADED TO CLASS A WITH CHANGE r ETA Sabot Sai cuiy aaah an Geet bytes | PER TORR 17369 __ = 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. th E . ~ . . B REVISED PER TORR 20618 2kS| tJ 

BLE III + C [REVISEDIPER TDRR 24264 II|wiccbk 
QUALITY DEMONSTRATION TESTS . Le 

TEST MIL-STD-750 Lot . 
TEST CONDITIONS 1 10 500 it OVER 500 

SUBGROUP 1 ose 
PHYSICAL DIMENSIONS METHOD 2066 NO LTPD = 20 . . a 

REQUIREMENTS | MAX ACC NO.= 1 som 
SUBGROUP 2° 208 . 
THERMAL SHOCK METHOD 1056.1 CONDITION B LTPD = 10 

(+150°C TO -65°C, 5 CYCLES) (COMBINED) | 

PHT 

SUBGROUP 3° . aes 
STORAGE. LOFE , METHOD 1031.1 : ‘LTPD = 10 

Tstg =150* + S*C, 1000 HOURS (COMBINED) 
SHOCK METHOD 2016.1 1500 G, 0.5 MSEC MAX ACC NO.= 3 

5 BLOWS EACH IN X1, YT, ¥2, 21 | 
DIRECTIONS, 20 BLOWS TOTAL . ; 

VIBRATION VARIABLE METHOD 2056, 30 G FROM 5 TO 2000 
FREQUENCY CPS LIMITED TO 0.12 DOUBLE ° TABLE III (CONTINUED) 

AMPLITUDE, 3 CYCLES, 15 MINUTES TEST —T 
PER CYCLE MINIMUM. TEST SYMBOL CONDITION LIMIT . 

CONSTANT ACCELERATION METHOD 2006, 20,0006 YAXIS + 4 . ae END POINTS FOR . 
SUBGROUP 4 : SUBGROUP 2 

OPERATION LIFE METHOD 1026.1 . a**= 10 COLLECTOR CUTOFF CURRENT | Icgq | Yep = -5OV. Ic = 0 50x ***" 
= : : ad 

P = SSOMILLIWATTS f F WAR ACC MO.= 5 EMITTER ~CASE REMBRIE CURRENT | Icgo | Ven = -3 V. Ic = 0 25x *** 
Vce =-2OVOLTS MINIMUM RRENT GAIN FE Vee = -10V =--10 ma | s10% **"” Ta = $22°C MIN IN FREE AMBIENT AIR | DC _CURRE! ce » Ic lc 
t = 1000 HOURS END POINTS FOR " 

pa nnnicetnremeremeere 

SUBGROUP 5* NETHOD 2036 — SUBGROUPS 3 AND 4 ose 
LEAD TENSTON(COND A ) | & POUND :LOAD ‘FOR 10 SECONDS LTPD = 20 COLLECTOR CUTOFF CURRENT | Icgo | Yep * “SOV. Ie = 0 100% 
LEAD FATIGUE(COND E) | ZARCS : q (COMBINED) EMITTER-BASE REVERSE CMMENT | Iraq | Veg = -3 ¥, Ic = 0 £100% 7" 

MAX ACC NO.= 3 DC CURRENT GAIN . aFE Vce = -10V, Ic = -10 mA | +20% 

aie L wuatoms 

. 
Boke oF ao Tv Tu ae + At eo. 

- ' " - s 
' : The thes TIE ie mee - 

as apt ee r oa reve Sk © 

' 

. . QTY . PART OR NOMENCLATURE OR FIND 
REQD IDENTIFYING NO. DESCRIPTION NO. 

UST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED MIT 

DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 
TOLERANCES ON ows. HO. comrnact HOUSTON, TEXAS 

FRACTIONS DECIMALS = ANGLES | pra » ATEzacCedl 

* * * snes Ep nd ned TRANSISTOR, SILICON, 
DO NOT SCALE THIS DRAWING APPROVAL ATERIAC MTV FL CLK cake TYPE PNP SWITCHING 

bobete Pt, SEE NOTE Pile Cll 22 pn SPECIFICATION CONTROL DRAWING 
PeGbi ls bP by HEAT TEAM E NASA APPROVAL /7.© CODE IDENT NO. SIZE NASA DRAWING NO. 

| ‘ NEXT ASSY USED ON [eRACFINIGH MIT APPROVAL ] 80250 C lOO6310 
APPLICATION NONE MIT aperova. A/ SCALE NONE [wr _ SHEET @ of 4 

| oo    


