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NOTICE — WHEN GOVERNMENT DNAWINGS. SPECIFICATIONS. OR OTHER DATA 8 0' Q 9 0 Ol REVISIONS 5:3
R R SR | Gescrrron I
ANO THL FACT THAT THE COVERMMENT MAT WAVE FORMULATED, FURMISHED, OF - | A |UPGRADED TO CLASS A WITH CHANGE PER ' 3
e 1At Schen S AR SR PRS0 O CoRSORLTI . oh SOVEY: (3) QUALITY DEMONSTRATION TESTING: PER TABLE III ON LOTS MORE TORR 11369 WK
FA‘FENT[DIIVIN?IOI‘I'Hll'IA\'lﬂIIY'A\'IIRILATCD.TNEIETO. THAN 500 UNITS US]NG ACCEPTABLE R B REVISED pER TDRR 206'8 7 k{ uk
REQUIREMENTS UNITS FROM SUBGROUP 2 OF TABLE II FOR SUBGROUP 2, 3, AND 4 OF 1
GENERAL: TABLE III. SUBGROUPS 1 AND 5 MAY USE ELECTRICAL REJECTS FROM :
1. L: THE SAME LOT.
A. LNTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY D. VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE ACCOMPANIED.
IL-D-70327. | | _ BY THE FOLLOWING DOCUMENTATION.
B. .UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500  .EXCEPT AS, (1) CERTIFICATE OF COMBLIANCE WITH LEAD MATERIAL REQUIREMENT.
AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED HEREIN. (2) CERTIFICATE OF COMPLIANCE WITH ND 1015408, 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 IIT WILL NOT BE SHIPPED AS PART OF
D. UNITS SHALL BE CAPASLE OF MEETING THE QUALIFICATION REQUIREMENTS THE DELIVERY SCHEDULE BUT Wil BE FORWARDED UNDER SEPARATE COVER WITH
OF ND 1002051. 3. DESIGN:
E. MARKING: A. STORAGE LIFE: INDEFINITE WHEN STORED AT TEMPERATURES BETWEEN -45°C
(1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE AND +150°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 COLLECTOR-EMITTER VOLTAGE (Vern): )
(E.G. 6310). OTHER MARKING SUCH AS MANUFACTURER®S IDENTIFICATION () (Vceo): 40 VOC 4
AND TYPE NUMBER 1S PERMISSIBLE. (2) COLLECTOR-BASE VOLTAGE (vcgg): 60 VDC i
_ _ ‘ 1) EMITTER-BASE VOLTAGE : o
| F. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WiTH ND 1002215, (*) (Vepo): 5 ¥OC 2 g
! CLASS I, CODE 2. (8) COLLECTOR CURRENT (Ic): 600 MILLIAMPERES o
1 (1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING :
3 OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING 5
3 ‘AS SPECIFIED "IN ND 1002215. (5) TMERMAL RESISTANCE, JUNCTION-CASE (8;c): SO°C/WATT !
) (6) THERMAL RESISTANCE, JUNCTION-AMBIENT (8;a): 350°C/MATT -
(7) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +ISO°C.
(8) TEMPERATURE RANGE, STORAGE: -65°C TO +IS0°C
€. CONSTRUCTION: %
2. ACCEPTANCE AND INSPECTION: (1) SEMICONDUCTOR: SILICON PLANAR EPITAXIAL PNP 5
A. MECHANICAL PROPERTIES: - (2) CASE: METALCAI AND METAL HEADER HERMETICALLY SEALED (JEDEC T0-18) :
(1) DIMENSIONS: AS DELINEATED HEREIN. (3) COLLECT@R SHALL BE ELECTRICALLY CONNECTED TO THE CASE INTERN?}L:{ . ;
-8, SEAL TEST: THE UNITS SHALL BE SUBJECTER.TO A HELIUM AR RADIFLO LEAK DETECTIon  (4) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED IRON-NICKEL-COBALY N
TEST WITH A SENSITIVITY OF AT LEAST 1 X 10~8 CC/ATM/SEC AND A HOT GLYCERINE (KOVAR) ALLOY IN ACCORDANCE WITH ND 1015402 e
; BUBBLE TEST FOR GROSS LEAKS. TWE LEAK TEST SHALL BF PERFORMED IN ACCORDANCE D. QUALITY ASSURANCE .REQUIREMENTS: » -k
WITH MIL-STD-202C METHOD 112. TEST CONDITION C SHALL BE USED FOR THE HELIUM (1) _oT DEFINITION: A GROUP OF PARTS N A SINGLE PROCUREMENT 'k
OR RADIFLO TEST. TEST CONDITION A SHALL BE USED FOR THE GROSS LEAK TEST ‘ '
| SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE &
] ~ EXCEPT THAT GLYCERINE SHALL REPLACE THE MINERAL OIL. A LEAKAGE RATE OF MATERIALS WHICH ARE CONTROLLED USING A PROCESS WHICH 1S THE SAME o
1 X 1078 CC-ATM-SEC OR GREATER SHALL CONSTITUTE A FAILURE - = ‘ -
. - _ FROM THE BEGIMNING TO THE END OF THE RUN. 2
BELOW: I 11 SPECTIONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF +25° & 3°C. 3
(1) PRE-ELECTRICAL TEST PROCESSING: ON LOTS OF 500 OR LESS, THE 4
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 BELOW: -
COLLECTOR CUTOFF CURRENT i
COLLECTOR-BASE BREAXDOWN VOLTAGE 3
EMITTER-BASE BREAKDOWN VOLTAGE | o — e —— — :
EMITTER-BASE REVERSE CURRENT REQD IDENTIFYING NO. DESCRIPTION NO.
COLLECTOR-EMITTER SUSTAINING VOLTAGE -
3 COLLECTOR-EMITTER CURRENT LIST OF MATERIALS
COLLECTOR-EMITTER THRESHOLD CURRENT UNLESS OTHERWISE SPECIFIED MIT =
DIRECT CURRENT GAIN DIMENSIONS ARE IN INCHES " INSTRUMENTATION LAB MANNED HiisAT?)ECi:AF: CENTER
: - BASE-EMITTER SATURATION VOLTAGE TOLERANCES ON .. :
COLLECTOR-EMITTER SATURATION VOLTAGE FRACTIONS ~ DECIMALS  ANGLES| ppaw Y.
: COLLECTOR CAPACITANCE * = = | HECKED TRANSISTOR, SLICON, -
TURN-ON AND TURN-OFF TIME 3%?3&”"‘ THIS DRAWING APPROVAL TYPE PNP, SWITCHING |
APPROVAL ‘
. NG SEE NOTE SPECIFICATION CONTROL DRAWNING "
1 PROCURE ONLY. Faw AP'ROVED SOUECE& L‘STED L ¥0 1002034 FOR TI'IIS ORAW ° HEAT TREATMENT NASA APPROVAL I\I. “1CODE IDENT NO.| SIZE NASA DRAWING NO.
e NONE ‘ ‘Q‘Cﬁ}f
..... R NEXT ASSY USED ON |5 Finish MIT APPROVAL ﬂjgoz 50 C |00 63'0 !
S f
o APPLICATION NONE MIT APPROVAL SCALE NONE_ |WT SHEET | OF 4
. 4 2 1 |
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NOTICE — WHEN GOVERNMENT DRAWINGS, SPECIFLCATIONS, OR OTHER DATA REVISIONS
|| R A B | | BRI 3 B s — e — L
B B R s [JPCRADED 1O CLASS AWITH gy 1
T R i e , CHANGE PER TDRR 17369
PATENTED ENVENTION THAT MAY 154 ANY WAY BE RELATED THERETO. . 7 B REVISED pER TDRR 206'8 7[171‘{ H
, ; TABLE 1 ' : . - >
PRE-ELECTRICAL TEST PROCESS ING £
JEST MIL-STD-750 LOT
TEST CONDITIONS 1 10 500 OVER 500
THERMAL SHOCK 'METHOD 1056, CONDITION B 100% NO
: (+150°C TO -65°C, 3 CYCLES) REQUIREMENT
A STORAGE LIFE*" METHOD 1031, Tstg = 150° & S°C,
E (HIGH TEMPERATURE +8
STABILIZATION) 72 _y HOURS =
| CONSTANT ACCELERATION®* | METHOD 2006 (20,000 G) Y,AXIS b
POWER, BURN-IN® METHOD 1026
P = 350MILLINATTS
d VeE = -20.0 VOLTS MINIMUM | J
Ty = +22°C MIN IN FREE AMBIENT AIR LEAD TO BE TRUE POSITION WITHIN .0M4 DIA IN
t =168 *17 Hours _ RELATION TO MAX TAB WIDTH AND MAX OD
E SEAL TEST” MIL-STD-202C, METHOD 112, CONDITION C !
| | 1078 ATM CC/SEC MAX = ACCEPTANCE ' COLLECTOR
, T e SEAT SEE NOTE 3C(3)
.70 - 050
BASIC
8iso G
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* TESTS TO BE PERFORMED IN ORDER INDICATED. ’ .500

A
Q
@
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** PULSE < 300 U SECS AT < 2% DUTY CYCLE. BASE F

ss+ LTPD OR PER MIL-S-195000, TABLE CI OR CII

ss+» THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE SPECIFIED BETWEEN EMITTER
THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES OF COLLECTOR AND EMITTER CUTOFF : : /

CURRENTS LESS THAN 10 NANOAMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATING
PERCENTAGE CHANGE.

® CURRENTS TO WITHIN £ 10%.

QTY PART OR NOMENCLATURE OR FIND
REQD IDENTIFYING NO. DESCRIPTION NO.
LIST OF MATERIALS
MIT
S e Ame 1 MorEs INSTRUMENTATION LAS MANNED SPACECRAFT CENTER
CAMBRIDGE, MASS.
TOLERANCES ON ows. wo. contaacy HOUSTON, TEXAS
FRACTIONS  DECIMALS  ANGLES| ppaw Y BATE JoFCEd
* + =+ X
S Sy TRANSISTOR, SILICON,
Do _Nor : TYPE PNP, SWITCHING
APPROVAL%QM&}“& i
oLt WU T T, SEE NOTE SPECIFICATION CONTROL DRAWING "
: SRS HEAT TREAT";‘ESTNE NASA APPROVAL(L.L. Qﬂ | ,u”coos IDENTO NO.| SIZE NASA DRAWING NO. |
NEXT ASSY USED ON  IonAC FiNisH MT APPROMAL i /8025 C 1006310 ‘!
APPLICATION NONE MIT APPROVALWEC ﬂj‘ 3 SCALE NONE | wt SHEET 2 OF 4 P
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NOTICE — WHEN GOVERKMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA REVISIONS
S B D 8] 0I€900! o Seecrron R
ottt A R L L s — LINITIAL RELEASE CLASS B .
LU AR A o W Y N A |UPGRADED TO CLASS A /f y M |
WITH CHANGE PER TDRR 17369 |
TABLE IT B |REVISED PER TDRR 20618 yi%)
ACCEPTANCE INSPECTION |
MIL-STD-750 LIMIT Lot
TEST SYMBOL TEST UNITS
COND I T1ONS MIN | MAX 1 T0 500 OVER 500
SUBGROUP 1
L2t L 2 2
VISUAL AND MECHANICAL 'METHOD 2071 LTPD- = 10 LTPD = 10
EXAMINAT |ON (SEE NOTE 2 A (3)) MAX ACC NO.= 3 | MAX ACC NO.= 3
SUBGROUP 2
. L 2 L
COLLECTOR CUTOFF CURRENT Icso Veg = =50 V; Ig = 0 10 NA 100% LTPD = 2
COLLECTOR. CUTOFF CURRENT 150°C I1cBoO Vep = =50 V; Ig = 0 10 uh mfxc‘r“’:"c”:‘i”) ;
o=
COLLECTOR-BASE BREAKDOWN VOLTAGE BVCRo Ic =-10 vA; g = 0 60 v
EMITTER-BASE REVERSE CURRENT Iepo Vgg = -3 V; Ic =0 0.1 uh
EMITTER-BASE BREAKDOWN VOLTAGE BVEso Ig =-10 uA; I¢c = O 5 v
COLLECTOR-EM{TTER SUSTAINING. VOLTAGE ™| Vcgo Ic = -10 mA PULSED 60
SusT Ip = 0
COLLECTOR-EMITTER CURRENT RES. RETURN | IcgR VCE = =20 V; Rgg = 100 K 10 ul
COLLECTOR-EMITTER THRESHOLD. CURRENT Ices Vge = -0; Vgg = -50 V 10 NA
DC CURRENT GAIN"* heE Ic = -150 mA; Vg = =10 V 80| 240
DC CURRENT GAIN** heg Ic = -10 mA; Vcg = -10 V 100
DC. CURRENT GAIN hgg Ic = -1 mA; Vcg = =10 V 100
DC CURRENT GAIN ** : hgg Ic =-500 LA: Vgg =-10 V 30
BASE-EMITTER SATURATION VOLTAGE ** Vgg(sat) | 1c=-50 ,A: 1g = -2.5 0.7{-1.0 v
COLLECTOR-EMITTER SATURATION VOLTAGE™®| Vcg(sat) | Ic = -50 mA; Ig = -2.5 mA 0.25 v
COLLECTOR-EMITTER SATURATION VOLTAGE™®| Vcg(sat) | Ic = -150 mA; Ip = =15 mA 0.4 v * x
COLLECTOR. CAPACS TANCE Cob - Vep =~10°V; Jg = 0; F = 0.14 mc 8 PF
TURN ON TIME ton Igg =  30°mA; I¢ 2 300°mA LTPD = LTPy =S
t,, > 400 nsec 40 NSEC | maxacc=0 MAX ACC = 0
2% DUTY CYCLE :
TURN. OFF. TIME toff Iny = Igy 2 30°mA; Ic = 300 mA .
‘ t,, > 400 nsec 100 NSEC
2% DUTY CYCLE
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 ows. no. _convaact HOUSTON, TEXAS
FRACTIONS ~ DECIMALS  ANGLES| ppaw V2 TE/AeT
= B = CHECKED 4o TRANSISTOR, SILICON,
DO NOT SCALE THIS DRAWING APPROVAL
MATERIAL o - TYPE PNP, SWITCHING
L SEE NOTE R SPECIFICATION CONTROL DRAWING
RR : HEAT TREATMENT (- j 'f-cooe IDENT NO.| SIZE NASA DRAWING NO.
PP ’ NASA Pt
ERE o LT BB B
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" NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS, OR OYHER DATA . REVlSIONs
b B B | g| OI€9001 | [== ST gire [ seeoun:
AP YL CACT Ak L coviann A U FommbLtes, Tiainaca, o8 ) - | R | UPGRADED TO.CLASS A WITH CHANGE | /() /1
e 2 5 R T Rl S LR TR 11 }é
PATENTED INVENTION THAT MAY IN ANY WAY BE ﬂELlTED.THEIETO- B REV'SED PER TDRR 206'8 /17[‘{ wd
TABLE IIT
‘ QUALITY DEMONSTRATION TESTS : L -
TEST MIL-STD-750 LOT
TEST CONDITIONS 1 10 500 OVER 500
SUBGROUP 1 | -
PHYSICAL DIMENS |ONS METHOD 2066 NO LTPD = 20
REQUIREMENTS | MAX ACC NO.= 1
SUBGROUP 2+ s
THERMAL SHOCK METHOD 1056.1 CONDITION B LTPD = 10
(+)50°C TO -65°C, 5 CYCLES) (COMB INED)
SUBGROUP 3* | -
STORAGE LIFE METHOD 1031,1 ' LTPD = 10
Tstg = 150° + S°C, 1000 HOURS | (COMB INED)
SHOCK METHOD 2016.1 1500 G, 0.5 MSEC MAX ACC NO.= 3
S 8LOWS EACH IN X1, Y1, Y2, Z)
DIRECTIONS, 20 BLOWS TOTAL
VIBRATION VARIABLE METHOD 2056, 30 G FROM 5 TO 2000 . }
FREQUENCY CPS LIMITED TO 0.12 DOUBLE TABLE III (CONTINUED) h
| | AMPLITUDE, 3 CYCLES, 15 MIMUTES | TEST T
| PER CYCLE MINIMUM. TEST SYMBOL COND 17 10N Lt
} : _ Y ' -
CONSTANT ACCELERATION | METHOD 2006, 20,000 6 Y,AXIS o POTITS FOR
SUBGROUP 4 SUBGROUP 2
. ke
OPERATION LIFE METHOD 1026.1 _ A= 10 COLLECTOR CUTOFF CURRENT Iceo Vep = =50V, Ic = 0 $50%
- - . L2 2 ]
: = %’-593533:';73.;“ MAX ACC NO.= 3 EMITTER -BASE REVERSE CURRENT | Iggo | Vg = -3 V. I¢ = © £50% "™
CE =-¢ . Veg = -10V, I¢ = -10 mA | +10%
Th = +22°C MIN IN FREE AMBIENT AIR DC CURRENT GAIN hFE CE = ~10V. Ic
t = 1000 HOURS END POINTS FOR
SUBGROUP 5* METHOD 2036 | - SUBGROUPS 3 AND 4 coment | 1 Ven = 5OV, Ir = © v1oox ****
R ) = = -
LEAD TENSTON (COND A ) | & POUND .LOAD FOR 10 SECONDS LTPD = 20 °°'-LE”°:A§E‘"°FF e CBO VCB A E . ooy "™ ‘
LEAD FATIGUE(COND E ) | 3ARCS ' (COMB INED) EMITTER-BASE REVER Teso Es = 77 %» 7C © T e
MAX ACC NO.= 3 DC CURRENT GAIN WFE Veg = -10V, I = =10 mA | £20% '
] = N o=~ W
QTY PART OR : NOMENCLATURE OR FIND y,
REQD IDENTIFYING NO. . ’ DESCRIPTION NO. ﬁ_';_'.j
LIST OF MATERIALS ,‘5:
UNLESS OTHERWISE SPECIFIED MIT
DIMENSIONS ARE IN INCHES INSTRcl;'mESLAL!&.N LAB MANNED SPACECRAFT CENTER
TOLERANCES ON | ows. wo. conrancy - HOUSTON, TEXAS
FRACTIONS ~ DECIMALS  ANGLES| prawn D ATEcacced
= = £ | ekeo BT % TRANSISTOR, SILICON,
DO NOT SCALE THIS DRAWNG __ | approvaL | TYPE PNR SWITCHING
‘ APPROVAL&&;M:AP@(
bt e e e SEE NOTE ‘ SPECIFICATION CONTROL DRAWING
K E E.g ': E E‘ E,: HEAT TREATMENT NASA APPROVAL (, { -CODE IDENT NO.| SIZE NASA DRAWING NO.
LR R NONE Vi MW"'Z# .
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