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- : ACCOMPAMIED BY TME FOLLOWING DOCUMENTATION, ’ -7
REQUIREMENTS: \ (1) CERTIFICATE oF nitig 55 2 A REVISED PER TDRR 20619 g (eSS
. : COMM. L A - AUAD-IAVERNAL - : B REVISED PER T 4 ;
I, GENERAL: REQUIRENGNT. DRR 24263 ‘ ! P
A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIDED *€2) CEATIFICATE OF CONPLIANCE WITH WD 1013404, GLASS 2. . i
BY MIL-D-70327. o (3) *A CERTIFICATE OF COMPLIANCE WITH PARA 2.C (1) OR o - "
9. UNITS SHALL MEET THE REQUIREMENTS OF MIL-$-19500  EXCEPT -~ " 2.C(3). UNITS USED IN QUALITY DEMONSTRATION TESTS
AS, AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED NEREIN. _— OF TABLE 111 WILL NOT BE SHIPPED AS PART OF THE
| DEL |VERY SCHEDULE BUT WILL BE FORWARDED UMER
€. SUPPLIER SHALL CONFORM YO THE QUALITY ASSURAMCE PROVISIONS SEPARATE COVER WiTH TEST DATA FOR EACM LOT ==
CONTAINED IN RD 1015408, CLASS 2. ‘ SHIPMENT. | |
‘B.  UNITS SHALL BE CAPABLE OF MEETING TME QUALIFICATION REQUIRE- 3. DESIGN: - : ' , \
MENTS OF ND 1002051. A. STORAGE LIFE: INDEFINITE WWEN STORED AT TEMPERATURES ‘ _ , ’
(1) PARTS SHALL BE PERPANENTLY AND LEGIBLY MARKED, N B. ABSOLUTE NAXIMUM RATINGS AT 2Z5°C AMBIENT. o o S L
ACCORDANCE WITH ND 1002019, WITH THE MNASA PART NUMBER (1) COLLECTOR-EMITTER VOLTASE (VCED): IBVOC Y i dewiead SR T LT ’3;L Ploa. Lo
(DRAWING NUMBER AND REVISION LETTER) OR AS MANY e (2) COLLECTOR-BASE VOLTAGE (Vcgg): 60 VOC (7 TMER™«L | wED e =i ; 8 . T
SIGNIFICANT DIGITS AS POSSIBLE (E.G. 6377). OTHER 2 (3) EMITTER-BASE VOLTAGE (Vepo): 5 VOC - S e P ‘ car me e
e omoer 1o e aip S IDENTIFICATION M _ (#) COLLECTOR CURRENT (1c): 600 MILLIBMPERES  * - =~ -= _ﬁ*w R
, R4S P IBLE. | %sg THERMAL RES)STANCE, Jucnm-ﬁe a(rer’ f) S0°C AT o T, - --
4. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE : 6) THERMAL RESISTANCE, JUNCTION-/MB| 2 350°C/R
W0 1002215. GLASS I. CODE 2 - wee ©(7) TEMP. RANGE, JUNCTION, OPERATING. ~65°C 10 +150°C
"“, KNG OF SHIVPING . onF (8) TEMP. RANGE, STORAGE: —65°C TO +150°C
£9) R CONTAINERS SHALL CONFORM TO THE . e
- €., CONSTRUCTION:
MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE ¢ \
~ METHODS OF MARKING AS SPECIFIED _IM.ND 1002215. (1) SERICONDUCTOR: SILICON PLANAR EPITAXIAL NPW
2. -ACCEPTANCE AND IWSPECTOM: | _J . (2) CASE: WMETAL CASE AND METAL HEADER HERMETICALLY SEALED (JEDEC TO —m
B, MECHANICAL MROPERTIES: : . : (3) f:l{:::::tvsmn ELECTEICALLY COMMECTED TG TME CASE
(Y) BIMERSIONS: AS DGLINEATED HEREMN. (#) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED IRON-
/B . SEM TEST: -VWE WM{TS SHALL BE SUBJECTED TO A WELN OR MICKEL-COBALT (KOVAR) ALLOY N ACCORDANCE MiTH ND 1015402. 7
RADIFLO LEM DETECTION TEST WITH A SENSITIVITY OF AT LEAST . . | .
1 X 1078 CC/ATM/SEC AND A HOT GLYCERIME BUBBLE TEST FOR ‘8. QUALITY ASSURANCE REQUIREMENTS: .
OROSS LEAXS. TME LEAK TEST.SHALL DE PERFORMED. IN ACTONDANCE (1) LOT DEFINITION: A GROUP OF PARTS IN A SINGLE PROCURE- ' -
WETH WIL-STD-202C TMETHOD 112. TEST COMDITION C SHALL ME MENT SELECTED FROM A SINGLE CONTINUQUS PRODUCTION RUN
USED FOR THE HELIUM OR RADIFLO TEST. TEST COMDITION A SHALL USING LIKE MATERIALS WHICH ARE CONTROLLED USING A
'BE USED FOR THME GROSS.LEAK. JEST-EXCERT. IHIT-I.!&EIM SHAEL _ PROCESS WHICH IS THE SAME FROM THE BEGINNING TO TME
'REPLAGE THE MIMERAL 8OL. .. A1 Lo ic END OF THE RUN.
oo L T v CONSTITYTE B TR TR, (2) (INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL
5€. BLECTRICAL. CHARMCTERMSIACE: <PER:TABMES:1,:I1,:AN0°'TILIGS ' T e, SWALL BE NADE AT AN ANBIENT TERPERATORE bl
ZLISTED BELOW: | - . .
(1) - PRE-ELECTRACAL. TEST.PROCESSING: -ON.LOTS-OF 500 OR LESS, o
THE TESTS OF TABLE I SHALL BE PERFORMED IN TrE SEQUENGE - | - | .
INDICATED .BEFORE THE TESTS OF TABLE II. b . _
(2) ELECTRICAL TESTING: .TME TESTS LASWED W VABLE II SwaLL | T |
BE PERFORMED AS LISTED BELOM: o Bt g el D ‘
COLLECTOR CUTOFF CURREMT / ‘ S | R RN IR NS
COLLECTOR-BASE BREAKDOWN VOLTAGE -
EMI TTER-BASE BREAKDOWN VOLTAGE
EMITTER-BASE REVERSE CURRENT - .
COLLECTOR-EMITTER SUSTAINING VOLTAGE ::os gio','f‘:o:"‘,':,:';?m"fﬁsswm LISTED IN REQo|  IDENTIFVING NO Ok NOTES NN ESCRIBTION O ¥
. ‘ . : . n.
COLLECTOR-EMITTER CURRENT - |
COLLECTOR-EMITTER THRESHOLD-CURRENT e - _ LIST OF MATERIALS
DIRECT CURRENT GAIN | | DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER
IISE-EH!TTERSSYURIIIN mm CAPACITOR VALUES ARE IN " CAMBRIDGE. MASS, WSTN. TE.MS
COLLECTOR-EMITTER SATURATISN VELTASE : RESISTOR VALUES ARE IN OHMS A pe
COLLECTOR CAPACITANCE - TOLERANCES ON DRAWN (2
TURN-ON AND TURN-OFF TIME FRACTIONS ~ DECIMALS  ANGLES| cHECKED %25 ;,, o Rk o3 TRANSISTOR, SILICON
(3) QUALITY DEMONSTRAZ{ON TESTING: T NOT SCALE THIS DRAWING APPROVED TYPE NPN, SWITCHING
PER TABLE 11! ON LOTS MORE THAM 500 UNITS USING RCCEPTABLE * = APPROVED (il | - SPECIFICAT
UNITS FROM SUBGROUP 2 OF TABLE |1 FOR SUBGROUP 2,3, & 4 OF ‘* ATERIAL e CATION CONTROL DRAWING
TABLE 111. SUBGROUPS 1 & 5 MAY USE ELECTRICAL REJECTS FROM . NO.| Size - DRAWING NO.
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B |REVISED PER TDRR 24263
TABLE 1 . . | | o=
PRE-ELECTRICAL TEST PROCESSING
| MIL-STB-750 101
TEST TEST CONDITIONS 1 10 500 OVER 580
THERMAL SHOCK » METHOD 1056, CONDITION B 100% NO
(+ 150°C TO -65°C, 3 CYCLES) REQUIREMENT
STORAGE LIFE * METHOD 1031, Tstg = 150 ¢ SeC,
(HIGH TEMPERATURE 22 *8 Hours
STABILIZATION) -4 | LEAD TO BE TRUE POSITION WITHIN
014 DIA IN RELATION TO MAX TAB
CONSTANT ACCELERATION * | METHOD 2006 (20,000 G) Y AXIS | | WIDTH AND MAX OO -
POMER, BURN-IN * METHOD 1026
P = 350 MILLIWATTS
VCE = +20.0 VOLTS MINIMUM ] -
Ta = +22°C MIN IN FREE AMBIENT AIR
t = 168 *'2 HouRs
1
* E NOTE 2.8 { ZlO._F' ASE AT
SEAL TEST SE i *“.170
*TEST TO BE PERFORMED IN ORDER IND|CATED "
**PYLSE < 300u SECS AT< 2% DUTY CYCLE. | . - ; ==} (=030 MAX
s TPD OR APER MIL-S-195000, TABLE CI OR CII |
see«THE PARMMETER 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 | ¥ | i
NANOMMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATING PERCENTAGE CHANGE. | . _ 230, ,|_9’5 = .
® CURRENTS TO WITHIN +10K | .' _ | - ?e 78 '
: B "1
) : | - | ™1 MIN B
' 0i1g0A |
|
i
QY PART OR 'NOMENCLATURE OR FIND
REQD IDENTIFYING NO. _ DESCRIPTION NO.
_ LIST OF MATERIALS
UNLESS OTHERWISE SPECIFIED MY
DIMENSIONS ARE IN INGHES INSTRUMENTATION LAS MANNED SPACECRAFT CENTER
TOLERANCES ON "we. wo. comTRACT HOUSTON, TEXAS H
FRACTIONS  DECIMALS  ANGLES :
* x x TRANSISTOR, SILICON,
fo el e e :‘:T:gusc‘“ THIS DRAWING TYPE NPN, SWITCHING
SR I APPROVAL Eidlan € Mot LA (% War b€”
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HEAT TREATMENT . IDENT NO.| SIZE NASA DRAWING NO.
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TABLE TV B | REVISED PER TDRR 24263 — 1 480
¥ aad {3044 1o -
ACCEPTANCE INSPECTION 4 ¢ \
MIL-STD-750 TEST CompiTions | LI™T ° Lot | | o L
TEST STRBOL | T = 25° & 39C UMLESS SPECIFIED s
| MIN|. MAX 1 70 500 OVER 500
SUBGROUP 1 | g
VISUAL AND MECHANICAL NETHOD 207% . L LTPD®™s 10 LTPD%= 10
EXAMINAT ION : ' : Loy ' RAX ACC NO.x 3| MAX ACC NO. = 3 ‘.
SUBGROUP 2 o ——t , 1
COLLECTOR CUTOFF CURRENT Iceo Vep =30 V; Ig = 0 | 50| A 100K LTPD**= 2
COLLECTOR CUTOFF CURRENT 150°C Icg0 Vep = 30 V; Ig =0, Ty = +130°C 200| wh | m:“:c'ﬂc"g“) 5
B
COLLECTOR-BASE BREAKDOWN VOLTAGE BVcho Ic = 100uA; Ig = 0 60 v
EMITTER-BASE REVERSE CURRENT Igpo Vep =3 V; Ic = 0 o 1100 .| e
EMiTTER-BASE BREAKDOWN VOLTAGE BVgpo Ig = 100uA; Ic = O s v .
COLLECTOR-EMITTER SUSTAINING VOLTAGE*| Vcgo Ic = 30mA PULSED 35 v
| , SUST Ig = 0
S - T { . X K L o .. | 4
COLLECTOR-EMITTER CURRENT RES. RETURN | Iicem Ve =30 V: Reg = 100 K 16 A | | |
COLLECTOR-EMITTER THRESHOLD CLRRENT = * | g Ve = +0.8V: Vg =40V 0] @A -
OC_CURRENT GAIN ** e Ic = +500 mA; Veg = +10 ¥ s
BC CURRENT GAIN ** — hFE Ic = 150 mA; Vg = +10 ¥ 0| 120
DC CURRENMT GAIN »» Mg Ic = 410 mA; Veg = +10 ¥ _ 30 '
BASE-EMITTER SATURATION VOLTAGE ** { vp¢ Ic = 500 mA; I = 50 mA el 1] v
SAT ‘
COLLECTOR-EMITTER SATURATION VOLTAGE™] Veg(saty| Ic = 150 mA; Ip = 15, wh _ 0.48) Vv ‘ .
COLLECTOR-EMITTER SATURATION VOLTAGE*] Vee(sat)| Ic =500 mA; Iy = SO mA 1.9 v 1 ]
COLLECTOR CAPACITANCE Cob Vep = -10 V; Ig=0; F = 0.14 me o| o
TURN oW TIME ton Iy  ~19mA; Ic w1500 | 28| weec | L0 LIPS , .-
| TEST IN CIRCUIT t, > 800 nsec . MAX ACC N =0 MAX ACC NO =0 ;
QF FIGURE I 2% DUTY CYCLE | | - ;
TURN OFF TINE tott Ip! = Ig, 15": Iem 1'50"‘ . 88| NSEC u !
s w _ t,, > 400 nsec o |
2% DUTY CYCLE T | 1
— . L e J
JFIGURE L -laV 46V <
_SWITCHING CIRCUIT:T ON3TOFF - : k
: 3T
Do 13300
+8y | | OUT TO OSCILLOSCOPE.
S, CCEZINZOMO
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e 7.8 , ‘ R . FRACTIONS  DECIMALS  ANGLES| checkep o TRANSISTOR, SILICON, ‘
WOLTAGE IN:VIN =7,5v. - _ o . . S + % .
PULSE WIDTH: PW=Q,5USEC - it rp poe s DO NOT SCALE THIS DRAWING g - TYPE NPN, SWITCHING .
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PATERTED IIV.rI'I'IOI THAT MAY IN ARY 'A\'Hlmm 'ru::‘im L Awy — ) ) PER TDRR 17 410 @9{ M‘ !
TABLE 11 o | A REVISED PER TDRR 206I9 My 2L
B REVISED PER TOAR 24263 kIl |
QUAL I TY DEMONSTRATION TESTS .
YEST MIL-STD-750 ot | S | | PP
TEST CONDITIONS 1 10 500 OVER 500 -
SUBGROUP 1 s
PHYSICAL DIMENSIONS METHOD 2066 NO LTPD = 20
REQUIREMENTS | MAX ACC NO. = § - | .
SUBGROUP 2°- | . o 1 |
THERMAL SHOCK METHOD 1056.1 LTPD = 10 -
(+150 *C TO ~65°C, 5. CYCLES) | | (COMBINED)
SEAL TEST $EE.NOTE .2.0 MAX ACC H0.= 3
SUBGROUP 3 s
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
5 BLOWS EACH. IN X1, Y1, Y2, 21
DIRECTIONS, 20 BLOWS TOTAL - TABLE 111 (CONTINUED)
VIBRATION VARIABLE METHOD 2056, 30 G FROM 5 TO 2000 TEST | SYMROL TEST LT
FREQUENCY CPS LIMITED TO 0.12 DOUBLE L ~ CONDITION J
: AMPLITUDE, 3 CYCLES, 15 MINUTES : _ _ _ END POINTS FOR SUBGROUP 2 .
PER CYCLE MININUM, { COLLECTOR CUTOFF CURRENT T lego 1T (COF VIOV, I =0 $50K *eve
CONSTANT ACCELERATION METHOD 2006, 20,000 6 Y AXIS , EMI TTER-BASE REVERSE CURRENT |m V=3 V, lg =0 PO Sl
{SUBGROUP & — ” DC CURRENT GAIN =>f _ WPE: i -0 Ve = NG Vnig =0 M all
OPERATION LIFE METHOD 1026 .1 * =10 o P! .
P =350 MILLIMATTS MAX ACC-NO.=.B 2 —in
VCE =:+20 VOLTS MINIMUM END POINTS FOR SUBGROUPS 3 4.4 _ . T =0 winw e
Ta = +22°C MIN IN FREE AMBIENT AIR COLLECTOR CUTOFF CURRENT ™~ lcao Y Ve = MDY g=0" . +100bee
t = 1000 HOURS _ EMITTER-BASE REVERSE CURRENT' | Ipgq v | BV =0 ° Ao
‘ ~ B . X . - Y laT a A -
s‘lmovp s.. “.ETHOD 2036 "' . - e ) . m m‘mm - § H'-E Vm - +1UN| ‘c‘ m a) ™, W**
. LEAD TENSION (COND. A)] 4 POUND' LOAD FOR 10 SECONDS LTPO = 20 ~ ‘ - - -
B ARCS (COMBINED) ; i - "
LEAD FATISUE (Cono. © ' MAX ACC NO.= 3 | © COelTTTRR CUTOFF ChosEMT T8 vus 2. o0 £
- oIMTICR CUTORF Cue L Tego | Yeg = Y ¢, Ic = 0 | s100y v
| DC CURRENT GAIN NFE  IVgp ¢+t W, Ig = 150 mA o iTUu e
' | » TUL -aRAREioo PESSURLL TIAY MOT CHAYGE ANY GREATER THAN THE PUalt (TAGE
T s o SPECHTIEL UTAERD TeR ANITISL VALYE AN TRO gMD o TS
" OF CLLLECTOn o CMTTER CUTIFF CuinitTS LISy TARN © himime i HES
FAY sE cundioiret TU BE o NaelRTPEIES FOR 03, . 1% PRI Tabe
_i t k.
%TY 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 pf CAMBRIDGE. MASS. HOUSTON, TEXAS
RESISTOR VALUES ARE IN OHMS /L 0“* Fe
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el T WATERIAL APPROVED CL& 1M SPECIFICATION CONTROL DRAWING
¢ ‘oo * ees 4 3 APPROVED c{ CODE IDENT NO.] SIZE ) DRAWING NO.
MIT ,
NEXT ASSY USED ON - J_Z/)/&" 0230 c |006323
APPROVE
APPLICATION MSC DATE | SCALE SHEET 4 OF &
LY "
4 3 2
{




