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i ¢ R i RS A st o ThE Wk v e - v|OI€900I svm DESCRIFTION DATE | APPwOVAL

C R LS SACT TR I SO AACRT AT AAVE FORNLLATED, FunisuED, 08 o A |UPGRADED TO CLASS : |

é R It Aok, b, InrICAON Sa STarnmiaE AL In, T Aameck | | (3)  QUALITY DEMONSTRATION TESTING: PER TABLE III ON LOTS MORE TORR 171369 " e PER [W ;
% D oIS oS Ao T VAT IR, L, bl Ay THAN 500 UNITS USING  ACCEPTABLE

i REQUIREMENTS: : | UNITS FROM SUBGROUP 2 OF TABLE IT FOR SUBGROUP 2, 3, AND 4 OF

5 ~ TABLE III. SUBGROUPS 1 AND S MAY USE ELECTRICAL REJECTS FROM

¥ GENERAL: ~ THE SAME LOT.

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

i ) MIL-D-70327. BY. THE FOLLOWING DOCUMENTATION.

i ®. UNITS SHALL MEET THE REQUIREMENTS.OF MIL-S-19500/290.EXCEPT AS, (1) .CERTIFICATE OF COMBLIANCE MITH LEAD MATERIAL REQUIREMENT.

1 AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED HEREIN. (2) .CERTIFICATE OF COMPLIANCE WITH.ND 1015408, CLASS 2.

i €. 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

i . IN ND 1015804, CLASS 2. © QUALITY DEMONSTRAT|ON TESTS OF TABLE III WILL NOT BE SHIPPED AS PART OF

e | THE_DEL |VERY SCHEDULE ORWARDED UNDER COVER

! . 9. UNITS SHALL BE CAPABLE OF MEETING THE GUALIFICATION REQUIREMENTS TEST DRTA FOR Chen LET ST SEPARATE COVER WITH

P OF ND 1002051. | 3. DESIGN: )

. Al €. MARKING: ~ A. STORAGE LIFE: INDEFIMITE WHEN STORED AT. TERPERATURES BETWEEN -43°C ;

b B ¥ :

o - (1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, N ACCORDANCE AND +200°C.

Lo - WITH ND 1002019, WITH THE NASA PART NUMBER (DRAWING NUMBER 8. ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT.

37 AND REVISION LETTER) OR AS MANY SIGNIFICANT DIGITS AS POSSIBLE COLLECTOR-EMITTER VOLTAGE .

‘ (E.G. 6310). OTHER MARKING SUCH AS MANUFACTURER®S IDENTIFICATION O ER VOLTAGE (Vcgo): 40 VOC

i ANO TYPE NUMBER 1S PERMISSIBLE. (2) COLLECTOR-BASE VOLTAGE (¥cpp): 60 VDC .-

1 _ ) 3) EMITTER-BASE VOLTAG : ) |
F. PREPARATION FOR DELIVERY SMALL BE tN ACCORDANCE WITH ND 1002215, B (*) > £ (Vepo): 5 VOC / |
i CLASS T. CODE 2. _ (4) COLLECTOR CURRENT (Ic): 600 MiLLIAMPERES
g . ‘ G
i 1) MARKING OF SHIPPING CONTAINERS SMALL CONFORM TO THE MARKING (5) POWER DISSIPATION (Py): 0.4 WATTS AT 25°C AMBIENT TEMPERATLRE i s
i """ OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING 1.8 WATTS AT 25°C CASE TEMPERATURE o
‘AS 'SPECIEIED 4N ND 1002215. _ (6) THERMAL RESISTANCE, JUNCTION-CASE (O;c): ‘BO°C/WATT >
i ﬁ__‘- \ SRR : \_ (7) THERMAL RESISTANCE, JUNCTION-AMBIENT (8,4): 485 °C/WATY e
e \ (8) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +200°C. . i
1% 0 (9) TEMPERATURE RANGE, STORAGE: -65°C T0 +300°C
8 | €. CONSTRUCTION: |
(i B ACCEPTANCE AND INSPECTION: . ' (1) SEMICONDUCTOR: SILICON PLANAR EPITAXIAL PNP ~

| 4 A MECHANICAL PROPERTIES: | (2) CASE: METALCAN AND METAL HEADER  HERMETICALLY SEALED (JEDEC T0-18)

, (1) DIMENSIONS: S DELINEATED HEREIN. (3) COLLECTOR SHALL BE ELECTRICAULY CONNECTED TO THE CASE INTERNALLY.

e O e L Be SUBJECTERT6 A HELIUM N RADIFLO (4) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED IRON-MICKEL-COBALT | |
s k. L1UK DIFLO LEAK DETECTION (KOVAR) ALLOY .IN ACCORDANCE .WITH ND 1015402. ‘ -

TEST WITH A SENSITIVITY OF AT LEAST 1 X 1078 CC/ATM/SEC AND A HOT GLYCERINE ' ' _ . ‘ : .
BUBBLE TEST FOR GROSS LEAKS. TME LEAK TEST SHALL BE PERFORMED IN ACCORDANCE.D QUALLTY ASSURANCE .REQUIREMENTS: ' T ‘ '.
WITH MIL-5TD-202C METHOD 112. TEST CONDITION C SHALL BE USED FOR THE HELIUM () LOT DEFINITION: A. GROUP OF PARTS IN R SINGLE mocuggm - , . i

OR RADIFLO TEST. TEST CONDITION A SHALL BE USED FOR THE GROSS LEAK TEST
| FOR | SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE
~~ EXCEPT THAT GLYCERINE SHALL REPLACE THE MINERAL OiL. ~A LEAKAGE RATE OF S aRE CONCROLLED bS NG B PROCESS WHICH 1S THE SAME
1 X 10°8 CC-ATM-SEC OR GREATER SHALL CONSTITUTE A FAILURE. . " FROM THE BEGINMING TO THE END OF THE RUM. e |
- 1
ELECTRICAL CHARACTERISTICS:  PER TABLES I, II, AND III AS LISTED (2) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL IN-

BELOM: '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 II.

(2) ELECTRICAL TESTING: THE TESTS LISTED IN TABLE II SHALL BE
PERFORMED AS LISTED BELOMW: '
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EMITTER-BASE BREAKDOWN VOLTAGE : — —— ——— —
EMITTER-BASE REVERSE CURRENT | -
RE A .
COLLECTOR-EMITTER SUSTAINING VOLTAGE ® IDENTIFYING MO DESCRIFTION ho
. COLLECTOR-EMITTER CURRENT LIST OF MATERIALS
3 - UNLESS OTHERWISE SPECIFIED MIT
1 CucETon HTER s s TR T TS| el e MANNED SACEGRAFT GENTE
i . BASE-EMITTER SATURATION VOLTAGE TOLERANCES ON s e comrascy HOUSTOR. TES
4 COLLECTOR-EMITTER SATURATION VOLTAGE FRACTIONS  ~ DECIMALS  ANGLES -
‘ COLLECTOR CAPACITANCE = * * | cHecKeD , TRANSISTOR, SLICON, - f
~ON AND TURN- | 1
: TURN-ON AND TURN-OFF TIME xT::LLm THIS DRAWING APPROVAL TYPE PNP, SWITCHING
I © 1002034 FOR. THJS. DRAHING SEE NOTE ""'”““m‘w_ SPECIFICATION CONTROL DRAWING
PCURE. OLY: FROM. APPROVED. SOURCES. LISTED. AN. R ) HEAT TREAT»;:.STN £ NASA APPROVAL /(- ity [ CoDE TDENT No.T size NASA DRAWING NO. )
: i
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NOTICE — WHEN GOVERNMENT DRAWINGS, SPICIFICATIONS. OR OTHER DATA . REVISIONS
AR ot S N T e R B Y . {1V 01€900I v SEacRIPTION — o [ arveovar|
?:3'"12"5?7'455%"%?.?%‘32.’?.:’;‘.'1"}.' WAVE :?::#‘l;:;:gnmml:b;:golg : “\ UPG ADED TO CLASS AWITH
A AT T A A ion 'OR GTWERWISE AS. [N ANY MANNER . . A R
e S e S | CHance peR TDRA 17369  fi/bucil
*‘ . TABLE I
% L _PRE-ELECTRICAL TEST. PROCESSING
i : TEST ‘ MIL-STD-750 __tor
e - TEST CONDITIONS 1 10 500 OVER 500
. T '
R THERMAL SHECK 'METHOD 1056, CONDITION B 100% NO
f " (+200°C TO -65°C, 3 CYCLES) -REQUIREMENT
; STORAGE LIFE METHOD 1031, Tstg = 300° ¢ S°C,
(WIGH TEMPERATURE +8 | .
i3 STABILIZATION) 72 _, HOURS ) o,
1 CONSTANT ACCELERATION METHOD 2006 (20,000 G)
POWER, BURN-IN METHOD 1026
P = 270 RELLIWATTS
i Vg = ~11.0 VOLTS MINiNUM
Ta = +22°C MIN IN FREE AMBIENT AIR LEAD TO BE TRUE POSITION WITHIN O DIA iN
I .
| | L= e8! : HOURS . RELATION TO MAX TAB WIDTH AND MAX OD
i SEAL TEST MIL-STD-202C, METHOD 112, CONDITION C | !
; 1078 ATH CC/SEC MAX = ACCEPTANCE COLLECTOR
. 210 CASE SEAT . SEE NOTE 3CQ)
o j>—" gl
\ 01801
i D30OMAX—w fo— o
i ? | .050 _ '
I~ > [ BASIC
230 ' 100 \ |
F 78
1 ' : \ 3 -- . . |
-
A -‘ '
q ’ .500
' " ' MIN
BASE
EMITTER 42
*§
A QTY PART OR NOMENCLATURE OR FIND
#§ REQD IDENTIFYING NO. DESCRIPTION NO.
I
A LIST OF MATERIALS
:j < B MIT
%‘ TOLERANCES ON ows. no. CONTRACT HOUSTON, TEXAS
FRACTIONS ~ DECIMALS  ANGLES|ppaw Y SATE /286 s
3 , | * * * CHEC,:%EM L TRANSISTOR, SILICON,
3 : ' mT'E‘:lTALM THIS DRAWING APPROVAL TYPE PNP, SWITCHING
B - ‘ APPROVAL MAM’
o I T L DN SEE NOTE SPECIFICATION CONTROL. DRAWING
! G A HEAT TREATMENT p— Tt JCODE IDENT No.| SizZE NASA DRAWING NO.
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS, OR OTHER DATA ‘ REVISIONS
L ST . | . V| 0I€900I oT GscRTon N
AND THE FACT THAT THE GOVERNMENT MAY HAYE FORMULATED. FURMISHED, OR .
Rk T -- s | — |INITIAL RELEASE CLASS B :
LOCUUS C LN T I DT S | . A |UPGRADED TO CLASS A ’ Ul !
) . ' WITH CHANGE PER TDRR 17369 )
: | TABLE I
~ ittt
ACCEPTANCE ¢NSPECTION o -
. | _ MIL-STD-750 LIMIT Lot
e TEST o SYMBOL TEST UNITS ,
A - . COND I TI1ONS MIN | MAX 1 T0 500 OVER 500
A SUBGROUP 1 | | . . |
; i VISUAL AMD MECHAMACAL _ METHOD 2071 ' LTPO* = 10 LTPD® = 10
- a EXAMINAT |ON | | L (SEE NOTE 2 A (3)) MAX ACC NO.= 3 MAX ACC NO.= 3
i+ i 1] [ | svesrour 2 : | - |
g L COLLECTOR CUTOFF. CURRENT o Icso Vep = -50 V; Ig = 0 10 NA 100% LTPD® = 2
i } B! COLLECTOR CUTOFF CURRENT 150°C 1c0 Vep = -S0 V; Ig = 0 » 10 u ME‘C%%":‘%D) ;
% - .=
3 COLLECTOR-BASE BREAKDOWN VOLTAGE BVCRo Ic = -10 wA; Ig = 0 60 v
3§ EMITTER-BASE REVERSE. CURRENT | Isgo Vgp = -3 V: Ic =0 | 0.1 wA
3 1 EMI TTER-BASE . BREAKDOWN VOLTAGE BVgpg | I = -10 uA; Ic =0 5 ] ‘
4 " COLLECTOR-EM{TTER SUSTAINING VOLTME | Vceo Ic = -10 mA PULSED 60 >
a4 SUST Ip =0 | ; b
“i COLLECTOR-EMI TTER. CURRENT RES. RETURN | Icgr Veg = -20 V; Rgg = 100 K 10 ul
COLLECTOR-EMITTER THRESHOLD. CURRENT | Icgs Vgg = -0; Vg = -50.V 10 NA
3 ' _DC CURRENT. GAIN hFE Ic = -150 mA; Vgg = =10 ¥ 100} 300
43 BC CURRENT. GAIN hfE Ic = -10 mA; VYcg = -10 ¥ 100
1 1 BC. CURRENT GA4N hpe | I¢ = -V mA; Vep = -0V - |100
1 T BC CURRENT GAIN heg | Ig =-500 A: Vgg =0V 30
i v s BASE-EMITTER SAWRATION VOLTAGE \IBE(sat) lc=-50 ,A: lg = -2.5; 0.71-1.0 Vv
| L COLLECTOR-EMITTER SATURATION VOLTAGE | Vep(sat) | Ic = -50 mA; Ig = -2.5mA - 0.25 v _
4 COLLECTOR-EMITTER SATURATION VOLTAGE | Vcp(sat) | Ic =.-150 mA; Ip = -15 mA 0.4 v
5 COLLECTOR. CAPACI TANCE | Cobo I Veg =-10V; Ig = 0; F =0.14 me e PF }
5; i
i i _TURN ON TINE - ton Iny = Iy = 30 mA; Ig = 300 mA
i o . t,, > 400 nsec o 40 NSEC
t Lo 2% DUTY CYCLE
| “TURN. OFF. TAME toff Igy = Ips = 30 mA; I¢ = 300 mA _
t,, > 400 nsec _ 100 NSEC ] | - -
: S | 2% DUTY CYCLE 3 - - | ﬁ
. sLTPD PER ‘MiL-5-195000, TABLE CY OR II
i |
g QTY PART OR NOMENCLATURE OR FIN
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LIST OF MATERIALS
UNLESS OTHERWISE SPECIFIED MIT
DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER
TOLERANCES ON owe. wo. conraacy HOUSTON, TEXAS
FRACTIONS  DECIMALS  ANGLES| ppaw V" B ATesaeT ‘
= = * lcnecken i TRANSISTOR, SILICON, |
DO NOT SCALE THIS DRAWING APPROVAL
SATERTAL i » TYPE PNP, SWITCHING g
s e, e ese see a SEE NOTE ! 9 SPECIFICATION CONTROL DRAWING _
5 H E EE ‘: E E' E.' HEAY TREATMENT NASA APPROVAL ‘('. | [odit CODE IDENT NO.| SIZE NASA DRAWING NO. f
. * & o ea . see & @ NONE
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Ao st it SESHb Al e e & SN BT S S A | UPGRADED TO CLASS A WITH CHANGE ’
R i R D K \ | - PER TORR 17369 /
TABLE IT1
. QUALITY DEMONSTRATION TESTS : -
TEST . MIL-STD-750 LOT
' TEST CONDITIONS 1 T0 500 OVER 500
SUBGROUP 1
PHYSICAL DIMENSIOMS - METHOD 2066 NO LTPD = 20 N |
B REQUIREMENTS | MAX ACC NO.= 1 - | , .
SUBGROUP 2%+ ‘
. THERMAL SHOEK METHOD 1056.1 CONDITION B LTPD = 10
(+200°C TO -65°C, S CYCLES) (COMB INED)
- SEAL TEST - MAX ACC NO.= 3
SUBGROUP 3** _ | ' _
STORAGE. LIFE METHOD 1031, | ' LTPD = 10 -
_ Tstg = 200° * 5°C, 1000 HOURS (COMBINED) :
- SHOCK METHOD 2016.) 1500 G, 0.5 MSEC MAX ACC NO.= 3
5 BLOWS EACH IN X1, Y1, Y2, 21 |
DIRECTIONS, 20 BLOWS TOTAL
"VIBRATIOM VARJABLE METHOD 2056, 30 G FROM 5 TO 2000
FREQUENCY CPS LIMITED TO 0.12 DOUBLE , TABLE IIT (CONTINUED)
AMPLITUDE, 3 CYCLES, 15 MINUTES TEST o '
PER CYCLE MINIMUM, | TEST - SYMBOL COND 1T 1N LIMIT A
CONSTANT ACCELERATION | METHOD 2006, 20,000 G . + —
END POINTS FOR
SUBGROUP 4 SUBGROUP 2
- OPERATION LIFE METHOD 1026.! . A*=10 COLLECTOR CUTOFF CURRENT Iceo Vep = -50V, Ig = 0 £50% *
‘ :c: 222’1“;‘63’5“:‘;: o ‘MAX ACC HO.= 3 EMITTER CUTOFF CURRENT Iepo | Ves = -3 V. I¢ = 0 +50% * .
Tp = +22°C MIN IN FREE AMBIENT AIR .DC CURRENT GAIN hfE Ve = =t V, Ig = -10wA 10X *
t = 1000 HOURS END POINTS FOR ' f
SUBGROUP 5¢ METHOD 2036 | SUBGROUPS 3 AND 4
»
LEAD TENSION (COND A ) | &4 POUND .LOAD :FOR 10 SECOMDS LTPD = 20 COLLECTOR CUTQFF CURRENT Icso Vep = -50V, Ig = 0 £100%
LEAD FAI'GUE(COND E) 6 ARCS . ' (COMBINED) EMITTER CUTOFF CURRENT IEBO VEB ==-3V, Ic = 0 £100% *
MAX ACC NO.= 3 \ DC CURRENT GAIN WFE Veg = -1 V, Ic = -10 mA |:20% *
s PER MIL-S-195000 TABLE €Y OR II | | « THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE
e TESTS TO BE PERFORMED IN ORDER INDICATED | SPECIF 1ED BETWEEN THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES
OF COLLECTOR AND EMITTER CUTOFF CURRENTS LESS THAN 5 NANOAMPERES
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 LAS MANNED SPACECRAFT CENTER |
TOLERANCES ON owe. 0. CONTRACT HOUSTON, TEXAS Ii
FRACTIONS ~ DECIMALS  ANGLES| prawn DR T cacced
* * = CHECKmMA TRANSISTOR, SILICON, . d
DO NOT SCALE THIS DRAWING !
MATERIAL ArrROAL Dl CllaM 22 punik] TYPE PNR SWITCHING -‘r
R SEE NOTE ‘ ‘ SPECIFICATION CONTROL DRAWING
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