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REQUIREMENTS: ) < A REVISED PER TDRR 20619 ST’
1 1. GEMFRAL: REQUIREMENT . C REVISED PER TORR 25023 AL
; A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED *(2) CERTIFICATE OF CORPLIANCE WITH ND 1015404, GLASS 2. | | f
: BY MiL-0-70327. ~(3) ™A CERTIFICATE OF COMPLIANCE WITH PARA 2. (1) OR Co
®. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500  EXCEPT 2.C(3). UNITS USED IN QUALITY DEMONSTRATION TESTS
AS, AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED MEREIN, - OF TABLE |11 WILL NOT BE SHIPPED AS PART OF THE
| DEL|VERY SCHEDULE BUT WILL BE FORWARDED UNDER |
. €. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SEPARATE COVER WiTH TEST DATA FOR EACH LOT — =% —
r CONTAINED IN ND 1015404, CLASS 2. SHIPMENT.
B. UNITS SHALL BE CAPABLE OF REETING THE QUALIFICATION REQUIRE- 3. DESIGN: : o \ ,
MENTS OF ND 1002051. A. STORAGE LIFE: INDEFINITE WHEN STORED AT TEMPERATURES = ‘ . ‘
ACCORDANCE WITH ND 1002019, WITH THE NASA PART NUMBER (1) COLLECTOR-EMITTER VOLTAGE (Vcgp): 3SWOC ... ... ... R :
(DRAWING NUMBER AND REVISION LETTER) OR AS MANY o (2) COLLECTOR-BASE VOLTAGE (Vcpg): 60 VDC L G U TR LT
TR (L Py 0w gl T 0 T D
TYPE NUMBER S PERMISSIBLE. | | (4) COLLECTOR CURRENT (Ic): 600 MILLIAMPERES S VP
: . (5) THERMAL RESISTANCE, JUNCTION-CASE (8,c): S0°CARTT -- :
<F. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE MITH - (6)  THERMAL RESISTANCE, JUNCTION-AMBIENT {(8n): 3S0°CARTT
ND 1002215 CLASS I. CODE 2 o : . (7) TEMP. RANGE, JUNCTION, OPERATING: —65°C T0 +150°C
"f (1) ma NG OF SHIPPING CONTAINERS § M FORM ®) T ¢ STORAGE: =637 TO 150%
i RKI H CONTA! HALL CONFORM TO THE
. TRUCT 1 ON:
MARKING OF UNIT AND INTERMCDIATE PACKAGES AND THE €. ConsTRUC |
_ METHODS OF MARKING AS SPECIFIED IN ND 1002215. (1) SEMICONDUCTOR: SH.ICON PLANAR EPITAXIAL NPN |
4 2. ACCEPYANCE AND INSPECTIOM: _ | | (2) CASE: METAL CASE AND METAL HEADER HERMETICALLY SEALED (JEDEC TO -18)
- A, MECHANICAL PROPERTIES: - | | (3) fﬂ#éﬁﬁ:ffys"“““ ELECTRICALLY CONNECTED TO THE CASE
(1) DINENSIONS: A5 S6LINEATED HERLIN. (4) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED '1RON-
.B. SEAL VEST: TWE UNITS SHALL BE SUBJECTED TO A WELIWN OR NICKEL-COBALT (KOVAR) ALLOY IN ACCORDANCE WITH ND 1015402.
RADIFLO LEAK DETECTION TEST WITH A SENSITIVITY OF AT LEAST )
1 X 1078 CC/ATM/SEC AND A HOT GLYCERIME BYBBLE TEST FOR 0. QUALITY ASSURANCE REQUIREMENTS:
@ GROSS LEAKS. TWE LEAK TEST SHALL BE PERFORMED. IN ACCORBANCE (1) LOT DEFINITION: A GROUP OF PARTS IN A SINGLE PROCURE-
WETH MiL-STD-202C METHOD 112. TEST CONDITION C SHALL BE MENT SELECTED FROM A SINGLE CONT INUOUS PRODUCTION RUN
'USED FOR THE HELIUM OR RADIFLO TEST. TEST CONDITION A SHALL USING LIKE MATERIALS WHICH ARE CONTROLLED USING A
| ‘BE USED FOR THE GROSS LEAK TEST EXCERT THAT.GLYCERINE SHALL PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE
"REPLACE TWE MINERAL O4L. A LEAKAGE RATE OF 1 X 1078 £C-ATM-SEC OR END OF THE RUN.
GREATER SHALL CONSTITWAE-A FAILURE. - - -+ = . - - (2) INSPECTION CONDITIONS: UMLESS OTHERWISE SPECIFIED, ALL
€. /ELECTRECAL CHARAGTERCSTICS: iSUR:TMBKES T, II,:AMO IEL:RS e toey SHALL BE NAGE AT AN AMBIENT TEHPERATURE OF
“LISTED BELON: | . + 3°C.
(1) PRE-ELECTRACAL TEST-PROCESSING: ON.LOTS- OF SO0 OR LESS, S
THE TESTS OF TABLE I SHALL BE PERFORMED IN THE SEQUENCE |
INDICATED BEFORE TME TESTS OF TABLE II. , |
(2) ELECTRICAL TESTING: _THE TESTS LISVED IN TABLE II SMALL - .
| BE PERFORMED AS LISTED BELOW: TIPS S i
COLLECTOR CUTOFF CURRENT / - | A T
COLLECTOR~BASE BREAKDOWN VOLTAGE
EMITTER-BASE BREAKDOWN VOLTAGE
; EMITTER-BASE REVERSE CURRENT o
.COLLECTOR-EMITTER SUSTAINING VOLTAGE zgofgggog:":o?gz':';:g:“ SOURCES LISTED IN FRE{)YD DN A R O ATERAL NOMENCLATURE OR D
] COLLECTOR-EMITTER CURRENT - | ING. ‘ :
COLLECTOR-EMITTER THRESHOLD CURRENT e v LIST_OF MATERIALS
DIRECT CURRENT GAIN LY MANNED SPACECRAFT CENTER
DIMENSIONS ARE IN INCHES INSTRUMENTAT!
; BASE-EMITTER SATURATION VOLTAGE CAPACITOR VALUES ARE IN uf CAMBRIDGE. ..?s':-,'. LAB HOUSTON, TEXAS
COLLECTOR-EM{TTER SATURAT /oM m‘“ - RESISTOR VALUES ARE IN OHMS L
COLLECTOR CAPACITANCE : TOLERANCES ON DRAWN kdgés"
' TURN-ON AND TURN-OFF TINE FRACTIONS  DECIMALS  ANGLES cumeﬁ o R3] TRANSISTOR, SILICON,
(3) QUALITY DEMONSTRAZION TESTING: | B NOT SCAL THIS DRAWIS APPROVED TYPE NPN, SWITCHING
PER TABLE 111 ON LOTS MORE THAN 500 UNITS USING ACCEPTABLE * peroveD fue C Lall g Podd]
- UNITS FROM SUBGROUP 2 OF TABLE || FOR SUBGROUP 2,3, & 4 OF . MATERIAL . SPECIFICATION CONTROL DRAWING
TABLE I11. SUBGROUPS 1 & 5 WAY USE ELECTRICAL REJECTS FROM ' APPROVED I pteaiing et DRAWING NO.
. M
o THE SAME LOT. NEXT ASSY USED ON | N 80230 C 1006323
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NOTICE — WHEN GOYERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY
RELATED GOVERNMENT PROCUREMENT OPERATION, THE UNITED STATES GOVERN-
MENT THERERY INCURS NO RESPONSIFILITY NOR ANY ORLIGATION WHATSOEVEN:
AND THE FACT THAY THE GOYERNMENT MAY HAVE FORMULATED. FURNISHED, OR
1N ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANKER
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEY-
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE, OR SiELL ANY
PAYENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

TABLE I

| -

PRE-ELECTRICAL TEST PROCESSING

TEST

-

MiL-STD-750
TEST CONDITIONS

101

1 TO 500

OVER 500

THERMAL SHOCK *

METHOD 1056, CONDITION B
(+150°C TO -65°C, 3 CYCLES)

STORAGE LIFE *

(HIGH TEMPERATURE

STABILIZATION)

METHOD 1031, Tstg = 150 & S°C,

72 75 HOURS

CONSTANT ACCELERATION *

METHOD 2006 (20,000 G) Y AXIS

POWER, BURN-IN

*

METHOD 1026

P = 350 MILLIWATTS

VCE = +20.0 VOLTS MINIMUN

Ta = +22°C MIN IN FREE AMBIENT AIR
+12

6 HOURS

t = 168

SEAL TEST *

SEE NOTE 2.8

100%

NO
REQUIREMENT

*TEST TO BE PERFORMED [N ORDER IND!CATED
**PULSE < 300u SEC3 AT< 2% DUTY CYCLE.
**+ TPD OR APER MIL-5-195000, TABLE C| OR CII
*+++THE PARAMETER 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

. NANOAMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATING PERCENTAGE CHANGE.
@ CURRENTS TO WITHIN +10%
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O I S S J| _€2€900l SYM oEscieTIoN om | chw | oare
o keaSoEn, o (SNSRI CTERE e Ty AR Shtegh T - | INITIAL RELEASE CLASS A | T
PATIITED taVEATION THAT A o ARY Wt e ACLUrL, ML o S ARy o - PER TDRR Q470 _ s
— ‘ A | REVISED PER TDRR 20619 BT
- B | REVISED PER TDRR 24263 [ 113004
ACCEPTANCE TNSPECTION ¢ |REVISED PER TDRR 25023 1l o
LIMIT - Lot
MIL-STD-750 TEST CONDITIONS
TEST SymoL | 1, =L259 ;3% NLESS SPECIFIED UmTS ' )
= MIN| MAX 1 T0 500 OVER 500
SUBGROUP 1 |
VISUAL AND MECHANICAL METHOD 2071 LTPD™= 10 LTPD®== 10
EXAMINAT | ON MAX ACC NO.= 3| MAX ACC NO. = 3
SUBGROUP 2 |
COLLECTOR CUTOFF CURRENT Icso Veg =30 ¥; Ig = 0 50 | A 100% LTPD**= 2
COLLECTOR CUTOFF CURRENT 150°C IcBo Ve = 30 V; Ig =0, Ty = +150°C 200| wA | ”;C‘:*BC"‘ED)
COLLECTOR-BASE BREAKDOWN VOLTAGE BVcpo Ic = 100uf; Ig = 0 60 v tC N0.= 3
EMITTER-BASE REVERSE CURRENT Iego Vep =3 V; Ic =0 100 | A
EMITTER-BASE BREAKDOWN VOLTAGE 8Vggo Ig = 100uA; Ic = 0 s v
COLLECTOR-EMITTER SUSTAINING VOLTAGE*| Vcgo Ic = 30mA PULSED 35 v |
SUST Ig =0
COLLECTOR-EMITTER CURRENT RES. RETURN IcER Vg =30 V: Rgg =100 K 10 A
COLLECTOR-EMITTER THRESHOLD CURRENT lgky  Vpg = 40.4V: Vg =40V 10] WA
OC CURRENT GAIN ** ME Ic = +500 mA; Vog = +10 V 25
DC CURRENT GAIN ** hFE Ic = +150 mA; Veg = +10 V 40| 120
DC CURRENT GAIN ** hFE Ic = +10 mA; Vogp = +10 ¥ 30
BASE-EMITTER SATURATION VOLTAGE ** Vg Ic = 500 mA; Ig = 50 mA 110 ] 1.3 v
SAT
COLLECTOR-EMITTER SATURATION VOLTAGE®] Vep(saty| Ic = 150 mA; Ig = 15 ma 0.48) V “
COLLECTOR-EMITTER SATURATION VOLTAGE*] Vcg(sat)] Ic = 500 mA; Ip = 50 mA 1.0f V¥ | )
COLLECTOR CAPAC)TANCE Cob Veg = =10 V; Ig=0; F = 0.14 mc 8| rf
TURN ON TIME t Iny 2 19wh; Ic = 1500mA 39| nsec | LU LTPD*P=5
TEST INCIRCUIT | ** t, > 200 nsec MAX ACC NO 20 MRX ACC NO =0
OF FIGURE I 2% DUTY CYCLE |
TURN OFF TINME toff Ipl = Ig; 2 15%A; I¢ & 150"mA ;| Nsec -
t, > 400 nsec -
2% DUTY CYCLE ‘: ‘
FIGURE I 14V
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-~ Tr = INSEC TY PART OR MATERIAL NOMENCLATURE OR FIND o
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RESISTOR VALUES ARE IN OHMS A
— 7 Wolsoma
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- _ _ . FRACTIONS  DECIMALS  ANGLES CHECKE@ TRANSISTOR, SILICON, ,
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TABLE IIT 1A REVISED PER TDRR 206!9 VY S
" m—p— B REVISED PER TDRR 2263 DAl
QUAL|TY DEMONSTRATION TE C REVISED PER TDRR 25023 A ”
TEST "'L-STD"TSO LOT ’ | r——
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 LTPD = 10
(+150 °C TO -65°C, 5 CYCLES) : (COMB INED)
SEAL TEST - $EE_NOTE 2.8 MAK ACC NO.= 3
SUBGROUP 3¢ e
STORAGE LIFE METHOD 1031.1 LTPD = 10
-' | Tstg = 150 * 2 S°C, 1000 HOURS (COMBINED)
SHOCK 'METHOD 2016.1 1500 6, 0.5 MSEC MAX ACC NO.= 3
S BLOWS EACH IN X1, Y1, Y2, 21
DIRECTIONS, 20 BLOMWS TOTAL TABLE |11 (CONTINUED) |
VIBRATION VARIABLE METHOD 2056, 30 G FROM 5 TO 2000 TEST | SYMBOL TEST LIMIT
FREQUENCY CPS LIMITED TO 0.12 DOUBLE . o ~_CONDITION
AMPLITUDE, 3 CYCLES, 15 MINUTES END POINTS FOR SUBGROUP 2
PER CYCLE MININUM. - COLLECTOR CUTOFF CURRENT 1 'opo 1T (CC) V=IOV, g =0 150% sevs
CONSTANT ACCELERATION METHOD 2006, 20,000 6 Y AXIS ’ EMITTER-BASE REVERSE CURRENT \esp Vi3 V, Ig = 0 S5(pAee
SUBGROUP 4 DC CURRENT GAIN: =T WE L | Vo = 110N g =50 mh L1002
£ 1 —
OPERATION LIFE METHOD 1026 .1 * =10 o
P =350 MILLIWATTS MAX ACC-NO.=.B 2 -
VCE = +20 VOLTS MINIMUM . END POINTS FOR SUBGROUPS 38 4 | - | R Do
Ta = +22°C MIN 1N FREE AMBIENT AIR COLLECTOR CUTOFF CURRENT =~ ~ Icpg " Veg = 30V, 1g5= 0 . £100K0s+*
t = 1000 HOURS EMITTER-BASE REVERSE CURRENT' | lgpg -~ | Ve 3V fe=0 © |ttomeess
SUBGROUP 5* METHOD 2036 .1 o DC ‘CURRENT  GAIN WE Vog = MOV, Ic = 150'0 TR |so0meeen”
- LEAD TENSION (CoND. A)| 4 POUND  LOAD FOR 10 SECONDS LTPD = 20 |
D FATIGUE 5 ARCS (CORBINGD) - - U R
LEAD (COND. €) J .| max acc No.= 3 - I T T RGLE
S S SRR CANRTE T Tego  Vez s vt 020 2100%
DC LT GAIN 0 nFE Vs 30« Ig s TlumA ot
' Tl R s DU TAY OMOT CHLGL wss oREATER THAN FHE pPuas a0
B SPEC FHEL UL el BRITHAL vALuE 2 Do et DE T
Gr Libevi o CLHITTER CUTUFE Ol T5 woun THAR
) PLYonoLos oo fUosE 0 R AP EEs L
IR T
%TY PART OR MATERIAL NOMENCLATURE OR FIND
REQD IDENTIFYING NO. OR NOTES ) DESCR!PTION NO.
= LIST OF MATERIALS
UNLESS OTHERWISE SPECIFIED MIT
DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER
i CAPACITOR VALUES ARE IN uf CAMBRIDGE. MASS. HOUSTON, TEXAS
RESISTOR VALUES ARE IN OHM.S D o
= TOLERANCES ON DRAWN &/ SFE, TRANSISTOR, SILICON
F FRACTIONS DECIMALS ANGLES | CHECKED v 0
+ + + APPROVED TYPE NPN, SWITCHING
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