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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA REVISIONS 

Sh ee ete VjOl€9OO! | be SRE sare | arRoTAL 
Hi TO CHC Toe I OOVERNRERT NAY MAUL CORMULRTES, URRIDI, Of A [UPGRADED TO CLASS A WITH CHANGE PER 
Mor ae eam, By, SmPLecATIOn SR, OTMGMMIAE fem AY ADEE (3) QUALITY DEMONSTRATION TESTING: PER TABLE III ON LOTS MORE TORR 11369 74 aK 
Ine, An AIGnTS OM, enarani fo, WamuraeTune. ag.,ge HELL THAN 500 UNITS USING ACCEPTABLE 
REQUIREMENTS: UNITS FROM SUBGROUP 2 OF TABLE IT FOR SUBGROUP 2, 3, AND 4 OF 

TABLE IIT. SUBGROUPS 1 AND 5 MAY USE ELECTRICAL REJECTS FROM 
1. GENERAL: ~ THE SAME LOT. 

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

MIL-D-70327. BY THE FOLLOWING DOCUMENTATION. 
®. UNITS SHALL MEET THE REQUIREMENTS OF .MIL-S-19500/290.EXCEPT AS, (1) CERTIFICATE OF COMPCIANCE WITH -LERD MATERIAL REQUIREMENT. 

AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED HEREIN. (2) CERTIFICATE OF COMPLIANCE WITH.ND 1015404, CLASS 2. 

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

THE DELIVERY SCHEDULE BUT WILL BE FORWARDED UNDER SEPARATE COVER 
©. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS TEST DATA FOR EACH LOT SHIPMENT. . E WITH 

OF ND 1002051. 3. DESIGN: ; 

E. MARKING: AL STORAGE RIFE: INDEFINITE WHEN STORED AT. TEMPERATURES BETWEEN -65°C 

(1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE AND +200°C. 
WITH ND 1002019, WITH THE NASA PART NUMBER (DRAWING NUMBER B. ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT. 
AND REVISION LETTER) OR AS MANY SIGNIFICANT DIGITS AS POSSIBLE 1) COLLECTOR-EMITTER VOLTAGE (Veco): 40 Y 
(E.G. 6310). OTHER MARKING SUCH AS MANUFACTURER'S IDENTIFICATION m) COLLECTOR-BASE VOLTAGE ( (ceo): 40 oC 
AND TYPE NUMBER 1S PERMISSIBLE. (2) ¥cpo): 60 VOC 

3) EMITTER-BASE VOLTAGE (Vego): 5 VOC 
F. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, (3) (ego)? 5 / 

+ 
ry 

CLASS I, CODE 2. 

-€4) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING 

: OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING 

(AS SPECIETED (IN ND 1002215. 

ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

-(1) DIMENSIONS: AS DELINEATED HEREIN. 

SEAL TEST: THE UNITS SHALL BE SUBJECTE® 16 A HELIUM OR RADIFLO LEAK DETECTION 

TEST WITH A SENSITIVITY OF AT LEAST 1 X 1078 CC/ATM/SEC AND A HOT GLYCERINE 

BUBBLE TEST FOR GROSS LEAKS. TWE LEAK. TEST SHALL BE PERFORMED IN ACCORDANCE. 

WITH MiL-STD-202C METHOD 11Z. TEST CONDITION C SHALL BE USED FOR THE HELIUM 

OR RADIFLO TEST. TEST CONDITION A SHALL BE USED FOR THE GROSS LEAK TEST 

-* EXCEPT THAT GLYCERINE SHALL REPLACE THE MINERAL OIL. “A LEAKAGE RATE OF 

1 X 1078 CC-ATM-SEC OR GREATER SHALL CONSTITUTE A FAILURE. . 

ELECTRICAL CHARACTERISTICS: PER TABLES I, IZ, AND ITI AS LISTED 

BELOW: 

(1) PRE-ELECTRICAL TEST PROCESSING: ON LOTS OF 5C0 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 IT SHALL BE 

PERFORMED AS LISTED BELOW: : 

COLLECTOR CUTOFF CURRENT 

COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE REVERSE CURRENT 

COLLECTOR-EMITTER SUSTAINING VOLTAGE 

COLLECTOR-EMITTER CURRENT 

600 MILLIAMPERES 

0.4 WATTS AT 25°C AMBIENT TEMPERATURE 
1.8 WATTS AT 25°C CASE TEMPERATURE 

(@) THERMAL RESISTANCE, JUNCTION-CASE (@)¢)= “@O°C/WATT 

(7) THERMAL RESISTANCE, JUNCTION-AMBIENT (659): 485 °C/WATT 

(8) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +200°C. 

(9) TEMPERATURE RANGE, STORAGE: -65°C 70 -+300°C 

(4) COLLECTOR CURRENT (Ic): 

(5) . POWER DISSIPATION (Py): 

. CONSTRUCTION: 

(1) SEMICONDUCTOR: S#LICON PLANAR EPITAXIAL PNP 

(2) CASE: METAL CAN AND METAL HEADER HERMETICALLY SEALED (JEDEC 10-18) 

(3) COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO THE CASE INTERNALLY. 

(4) -LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED IRON-NICKEL-COBALT 
(KOVAR) ALLOY .LM ACCORDANCE WITH ND 1015402. 

QUALITY ASSURANCE REQUIREMENTS: 

-(2) LOT DEFINITION: A. GROUP OF PARTS IN A SINGLE PROCUREMENT 
SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE 
MATERIALS WHICH ARE. CONTROLLED USING A PROCESS WHICH.JS.THE SAME 
FROM THE BEGINNING TO THE END OF THE RUN. - 

-€2) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL IN- 
SPECTIONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF 425° ¢ 35°C. 

  

qr PART OR 
REQD IDENTIFYING NO.     

NOMENCLATURE OR 
DESCRIPTION   

  

LIST OF MATERIALS 
  

COLLECTOR-EMITTER THRESHOLD CURRENT 
MIT 

INSTRUMENTATION LAB 
UNLESS OTHERWISE SPECIFIED 

  

DIRECT CURRENT GAIN 

- BASE-EMITTER SATURATION VOLTAGE 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

Campniogce, Mass. 

bweé. No. CONTRACT 
  

COLLECTOR-EMITTER SATURATION VOLTAGE — 

MANNED SPACECRAFT CENTER 
HOUSTON, TEXAS 

  

FRACTIONS DECIMALS ANGLES 
  

COLLECTOR CAPACITANCE 
TURN-ON AND TURN-OFF. TIME 

+ . + + 

  

  DO NOT SCALE THIS DRAWING 
  

  

TRANSISTOR, SILICON,       

  

              

  
      

  

          

  

  

    

ule APPROVAL TYPE PNP, SWITCHING 

SEE NOTE nmnova, Elle. Citeil afar SPECIFICATION CONTROL DRAWING 
CURE, ONLY: FROM. APPROVED. SOURCES. LASTED.JN. WO 1002034. FOR. THIS. DRAWING. SEAT TREMWERT saan norman ER ifs | BE TET wo wt SASL DENS 
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NOTICE — WHEN GSOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 

. 
REVISIONS 

orca conemnne maocuseneny SreUAION siti ATER CateeE . _ |v; Ole90O0l =| SESCRITION care_[ arenovat_| 

see nce neha neeaRe aay WMG reraohe oe ona oa co UPGRADED TO CLASS AWITH 

HRrante oes Oat Stace raat ga he Bt a A ICHANGE PER TORR 17369 Whale 

+ TABLE I 

_PRE-ELECTRICAL TEST PROCESSING 

‘ TEST ‘ MIL-STD-750 LOT 
4 : TEST CONDITIONS 1 TO 500 OVER 500 

: . THERMAL SHOCK METHOD 1056, CONDITION B 100% NO 

- ‘* (+200°C TO -65°C, 3 CYCLES) -REQUIREMENT 

; STORAGE LIFE METHOD 1031,.Tstg = 300° + 5°C, 

a (HIGH TEMPERATURE +8 

= STABILIZATION) 72 _, Hours / 
Ue \s 

‘ CONSTANT ACCELERATION METHOD 2006 (20,000. 6) 

POWER, BSURN-IN METHOD 1026 

P =.270 MELLIWATTS 

Veg = ~11.0. VOLTS MIMI RUM 

Ta = *22°C MIN IN.FREE AMBIENT AIR LEAD TO BE TRUE POSITION WITHIN O44 DIA IN... 

t = 168 *1? Hours _ RELATION TO MAX TAB WIDTH AND MAXOD 

SEAL TEST MIL-STD-202C, METHOD 112, CONDITION C 

1078. ATM CC/SEC MAX = ACCEPTANCE ' ' COLLECTOR 

~ 310. CASE SEAT SEE NOTE 3C() 
—_" oe 170 

. O16 a OIG DIA 278 peg 

030 _—— ~— 

.230 | 00 . 

| 198 —————} BASIC 

i 
} -500 

MIN 
BASE 

EMITTER 

Qiy 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 ows. #0. cONTAACT HOUSTON, TEXAS 

FRACTIONS DECIMALS — ANGLES praw OS TE /2ECEH 

* * * CHECKED wis: TRANSISTOR, SILICON, 

DO NOT SCALE THIS DRAWING 
MATERIAL sepnova, Flan (yah da vont TYPE PNP, SWITCHING __ 

cutee it ts SEE NOTE Biden 0.Vath 23 yoni SPECIFICATION CONTROL DRAWING 
Pera; BEE HEAT TREATMENT 7 pt], {CODE IDENT NO.| size NASA DRAWING NO. 
2 ofl be NONE NASA wren Lt gf 

NEXT ASSY USED ON = NAC INISH MIT APPRONAL. > a C 10063I0 

APPLICATION NONE MIT APPROVAL TscaLE NONE. [7 SHEET 2 OF @ 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS, OR OTHER DATA 

REVISIONS 

Eaiaameaectemtaeme | | Vj Ole900l mm SescnTIOn Teme | | 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED, FURNISHED. OR 

ties e's crater waneaeae eon ate 7 — |iwitiaL ReLense cLass 8 
Iolite atti tT DUY ia hww'wit Be micas reeneroe SY UPGRADED TO CLASS A ‘uh 

: A ' 

’ : WITH CHANGE PER TORR 17369 Vids 

TABLE IT 
- etamiaeniiatinaneneatit 

ACCEPTANCE INSPECTION . ~ 

% . MEL-STD-750 LIMIT LOT i 

i TEST SYMBOL TEST UNITS , 

‘* * sn CONDITIONS MIN MAX 1 TO 500 OVER 500 

Pose SUBGROUP 1 . 

: 4 VISUAL AND MECHANICAL .METHOD 2071 . LTPO* = 10 LTPD* = 10 

au EXAMINATION | (SEE NOTE 2 A (3)) MAX ACC NO.= 3 MAX ACC NO.= 3 

_ + [| Bl] Suscrour 2 : 
i COLLECTOR CUTOFF. CURRENT Ico Vcp = -50 V; Ig = 0 10 | NA 100% LTPp* = 2 

I COLLECTOR CUTOFF CURRENT 150°C Ico Vcp = -50 ¥; Ig = 0 10 uA wae eee 5 
; = 

COLLECTOR-BASE BREAKDOWN VOLTAGE BVcp9 Ic = -10 uA; Ig * 0 60 v 

EMITTER-BASE REVERSE. CURRENT . Igao Vep = -3 ¥; Ic = 0 / 0.1 uA 

‘| EMITTER-BASE BREAKDOWN VOLTAGE BYego Ig = -10 uA; Ip = 0 5 v 

COLLECTOR-EMITTER SUSTAINING VOLTASE | VcE Ic = -10 mA PULSED 60 
~ 

SUST Ig = 0 ; , 

COLLECTOR-EMITTER. CURRENT RES. RETURN | IccR Vce =--20 V; Rpg = 100 K 10 vA . 

COLLECTOR-EMITTER THRESHOLD. CURRENT Ices Vpe =.-0; Voge = -50.V 10 NA 

4 DC CURRENT. GAIN bFE Ic = -150 mA; Veg = -10 ¥ 1001 300 

J BC CURRENT, GAIN bre Ic = -10 mA; Veg = -10 V 100 

2 BC, CURRENT GAIN bre sds = -1 A; Vee = -10 9 ~ {100 

qe . BC CURRENT GAIN hpe Ic =-500 gA: Weep 27100 - 30 , 

3 : BASE-EMITTER SAWRATION VOLTAGE Vpe(sat) | Ic=-50 qA: Ig = -2.5 ; 0.7| -1.0 v 

4 “COLLECTOR-EMITTER SATURATION VOLTAGE | Vcr(sat) | Ic = -50 mA; Ig * -2.5 mA - 0.25 v . 

A COLLECTOR-EMITTER SATURATION VOLTAGE | Vcg(sat) | Ic =.-150 mA; Ip = -15 mA 0.4 v 

; COLLECTOR. CAPACI TANCE Cobo } Vcp #.-10 V; Ig = 0; F = 0.14 me 8 PF } 

4 
4 } TURN.ON- TIME ton Ig; = Ipz = 30 mA; Ic = 300 mA 
4 oes 2 ty > 400 nsec . 40 WSEC 

48 i n 2% DUTY CYCLE 

j TURN. OFF. FAME tort Ip1 = Ip2 = 30 mA; Ic = 300 mA 
3 : t, > 400 nsec 100 NSEC ’ ' - 

2 : 2% DUTY CYCLE : ~ 

- SLTPD PER MEL-5-195000, TABLE CY OR IT 

L 

‘ 
Qiy PART OR NOMENCLATURE OR FIN 

REQD IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED MIT 

DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 

TOLERANCES ON owe. 0. comrmacr HOUSTON, TEXAS 

FRACTIONS DECIMALS ~— ANGLES | raw VOB TE Maee 

* * * CHECKED eee TRANSISTOR, SILICON, 
DO NOT SCALE THIS DRAWING aATERAL - APPROVAL —_________] TYPE PNP, SWITCHING 

APPROVAL Zilan Crdall 23 Sen be ; a 
boot ote th eps gee ee SEE NOTE SPECIFICATION CONTROL DRAWING 

: vi i a Prot HEAT TREATMENT NASA APPROVAL (e:¢- BF \polfu CODE IDENT NO. SIZE NASA DRAWING NO. i 
« woe oe NONE 

NEXT ASSY USED ON [FINAL FINISH MIT APPROVAL Z| C 1006310 

APPLICATION NONE MIT APPROVA SCALE NONE {WT SHEET 3 OF 4 
7 - 
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r NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 

REVISIONS 

iMtarco chveawmekt seemubaseny QrOWton ere URED RATES covEEy Vi olegool ove DESCRIPTION DATE | APPROVAL 

erie tana bien De cera SO A | UPGRADED TO CLASS A WITH CHANGE [10g (7t 
Heat Rute Sa NL Ser ty usahy at cat ba a a a 7 PER TORR 17369 i 

TABLE IIT 

ye . QUALITY DEMONSTRATION TESTS fe 

~ TEST __. -MIL-STD-750 LOT 
TEST CONDITIONS 1 TO 500 OVER 500 

‘ SUBGROUP 1 
a: PHYSICAL DIMENSIONS - METHOD 2066 NO LTPD = 20 
y REQUIREMENTS | MAX ACC NO.= 1 / . 

ahs SUBGROUP 2°* , 
v THERMAL SHOCK METHOD 1056.1 CONDITION B LTPD = 10 
Wd (200°C TO -65°C, 5 CYCLES) (COMBINED) 

a4 SEAL TEST MAX ACC NO.= 3 

. SUBGROUP 3** . 
STORAGE LIFE METHOD 1031.1 LTPD = 10 Ps 

Tstg = 200° ¢ 5°C, 1000 HOURS (COMBINED) 

- SHOCK METHOD 2016.1 1500 G, 0.5 MSEC MAX ACC NO.= 3 

| 5 BLOWS EACH IN X1, Y1, ¥2, 21 
DIRECTIONS, 20 BLOWS TOTAL 

“VIBRATIO" VARIABLE METHOD 2056, 30 G FROM S TO 2000 
FREQUENCY CPS LIMITED TO 0.12 DOUBLE TABLE ITI (CONTINUED) 

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

CONSTANT ACCELERATION |. METHOD 2006, 20,000.6 + —— 
END POINTS FOR 

SUBGROUP 4 SUBGROUP 2 . 

| - OPERATION LAFE METHOD 1026-1 : A*t*= 10 COLLECTOR CUTOFF CURRENT Tcpo Vop = “SOV. Ic = 0 +50% * 

| P = 270 MILLIWATTS ‘MAX ACC NO.= 3 EMITTER CUTOFF CURRENT Iepo | Yea = -3 Vs Ic = 0 +50% * . 
‘ Vcg =<11 VOLTS MINIMUM FE Vee “1 =-to ma | ei0x 

Ty = ¢22°C MIN IN FREE AMBIENT AIR GC CURRENT GAIN h cE Ic * 

t = 1000 HOURS END POINTS FOR T 

SUBGROUP 5** METHOD 2036 mi SUBGROUPS 3 AND 4 . 
+ 

LEAD TENSION(COND A ) | 4 POUND LOAD :FOR 16 SECONDS LTPD = 20 COLLECTOR CUTOFF CURRENT | Icpq | Yep = “SOV. Te = 0 2100% . 
- + 

LEAD FATIGUECCOND E) | 6 ARCS q (COMBINED) EMITTER CUTOFF CURRENT Teno Yep = 73: V, Ic = 0 +100% 

MAX ACC NO.= 3 DC CURRENT GAIN aFE Vee = -1¥, Ic = -10. mA [220% * 

* PER MIL-S-19500D TABLE CY OR IT © THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE 

*© TESTS TO BE PERFORMED IN ORDER INDICATED SPECIFIED BETWEEN THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES 

OF COLLECTOR AND EMITTER CUTOFF CURRENTS LESS THAN 5 NANOAMPERE 5 

MAY BE CONSIDERED TO BE 5 NANOAMPERES FOR CALCULATING PERCENTAGE 

CHANGE. 

} 

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 i 

; TOLERANCES ON owe. 00. conraact HOUSTON, TEXAS t 
- . FRACTIONS DECIMALS ANGLES DRAWN’ p SATE BE Cet 

* * = iy ar SW TRANSISTOR, SILICON, _ - i” 

a THIS DRAWING APPROVAL TYPE PNP SWITCHING t 
APPROVAL batters, SEE NOTE Phe Chlall 22 pals SPECIFICATION CONTROL DRAWING 

Po bn HEAT TREATMENT NASA APPROVAL 0 up CODE IDENT NO.| SIZE NASA DRAWING NO. 

NONE 
NEXT ASSY USED ON FINAL FINISH MIT APPROVAL } 1006310 

APPLICATION NONE MIT approva. A/ SCALE NONE. [wr sHeetT 4 oF @ 
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