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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAM IN CONNECTION WITH & DEFINITELY . os . ee REVISIONS 
RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERR- we sae Leta et Poet Genre a aenanan ia rs LO] €@@900l) pape Sean on [ee | oore | arrnones 
ae ast RESAnOaD, OY, MPLICATION, G8 GTHENWTaE AS IW AMY AMOR . . - Hhetis Metihch Gast Saat carer Seah Hiesh Hee D. GERDOR SUPPLIED OATA: EACH SHIPMENT OF PARTS SHALL BE PER TORR Tee CLASS A 17476 Nal | LK 

ACCOMPANIED BY THE FOLLOWING DOCUMENTATION. ar 
REQUIREMENTS: ce A REVISED PER TDRR 20619 eS] wl 

. GEYFRAL: REQUIREMENT. 1. GenenaL af eat om C[__ REVISED PER TORR 25023 iu fel VAC 
A. INTERPRET DRAWING 1N ACCORDANCE WITH STANDARDS PRESCRIBED *€2) CERTIFICATE OF COMPLIANCE WITH WD 1015404, GLASS 2. t 

BY MIL-D-70327. (3) "A CERTIFICATE OF COMPLIANCE WITH PARA 2.C (1) OR . 
B. UNITS SHALL MEET THE REQUIREMENTS OF MEL-S-19500 EXCEPT 2.€(3). UNITS USED IN QUALITY DEMONSTRATION TESTS 

AS, AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED WEREIN. OF TABLE [11 WILL NOT BE SHIPPED AS PART OF THE 
DELIVERY SCHEDULE BUT WILL BE FORWARDED UNDER 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SEPARATE COVER WITH TEST DATA FOR EACH LOT 3 --“#- = 
CONTAINED IN ND 1015404, CLASS 2. SHIPMENT. 

B. UNITS SHALL BE CAPABLE OF REETING THE QUALIFICATION REQUIRE- | 3. DESIGN: 
MENTS OF ND 1002051. A. STORAGE LIFE: INDEFINITE WHEN STORED AT TEMPERATURES , 

£.  WARKING: BETWEEN -65°C AND +150°C. 

(1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, 6 B. ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT. 
ACCORDANCE WITH ND 1002019, WITH THE NASA PART NUMBER (1) COLLECTOR-EMITTER VOLTAGE (VcE9): 35 voc Xe re re 7 
(DRAWING NUMBER AND REVISION LETTER) OK AS MANY (2) COLLECTOR-BASE VOLTAGE (Vcgo): 60 VOC lon Sgeiet “en at ge, os 
SIGNIFICANT DIGITS AS POSSIBLE (€.G. 6325). OTHER (3) EMITTER-BASE VOLTAGE (Vego): 5 voc . os . 

MARKING SUCH AS MANUFACTURER'S IDENTIFICATION AND . . a - sy 
TYPE NUMBER IS PERMISSIBLE. (4) COLLECTOR CURRENT (1c): 600 MILLIAMPERES ote - ote 

(5) THERMAL RESISTANCE, JUNCTION-CASE (8,0): 50°C/MATT 
af. PREPARATION FOR DELIVERY SH@LL BE IN ACCORDANCE WITH (6) THERMAL RESISTANCE, JUNCT|ON—AMB | ENT Bi): 350°C/WATT 

WD 1002215, CLASS I, CODE 2 t (7) TEMP. RANGE, JUNCTION, OPERATING: -65°C +150°C 

q) MARKING oF SHIPPING CONTAINERS SHALL CONFORM TO TRE oe. + STORAGE: “65°C TO +450°C 
MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE C. CONSTRUCTION: 
METHODS OF MARKING AS SPECIFIED IN ND 1002215. (1) SEMICONDUCTOR: SILICON PLANAR EPITAXIAL NPN 

2. ACCEPTANCE AND INSPECTION: (2) CASE: METAL CASE AND METAL HEADER HERMETICALLY SEALED (JEDEC TO -18) 
A. MECHANICAL PROPERTIES: QO) COLLECTOR SHALL BE ELECTRICALLY COWNECTED TO THE CASE 

C1) DIMENSIONS: RS DELINEATED HEREIN. (4) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED 1RON- 
.O. SEAL TEST: TWE UNITS SHALL BE SUBJECTED TO A WELIWE OR MICKEL-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 GLYCERIWE BUBBLE TEST FOR B. QUALITY ASSURANCE REQUIREMENTS: 
GROSS LEAKS. THE LEAK TEST SHALL BE PERFORMED. IN ACCORDANCE (1) LOT DEFINITION: A GROUP OF PARTS IN A SINGLE PROCURE- 
WITH MIL-STO-202C METHOD 112. TEST CONDITION C SHALL BE MENT SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN 
USED FOR THE HELIUM OR RADIFLO TEST. TEST. CONDITION A SHALL USING LIKE MATERIALS WHICH ARE CONTROLLEO USING A 

“BE USED FOR THE GROSS LEAK TEST EXGERT THAT.G&SCERINE SHALL PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE 
“REPLACE THE MINERAL OSL. A LEAKAGE RATE OF 1 X 1078 CC-ATM-SEC OR END OF THE RUN. 
GREATER SHALL CONSTITUTE A FAILURE. ==) 2 = (2) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL 

©€. “ELECTRICAL. CHARAGSEREST#GS: :OOR/TABUES I, 11, <ANO“TEI:8S INSPECT ONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF 

“LUSTED- BELOW: . a £2se £38. 
(4) PRETELECERECAL TEST. PROCESSING: -ON..LOTS.OF S00 OR. LESS, 

THE TESTS OF TABLE I SHALL BE PERFORMED IN THE SEQUENCE 
INDICATED BEFORE TWE TESTS OF TABLE II. ; “ 

(2) ELECTRICAL TESTING: .TWE TESTS LISTED. (NW TABLE II SHALL - 
BE PERFORMED AS LISTED BELOW: poles CPE Ts 

COLLECTOR CUTOFF CURRENT / PPh gb hays 
COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE BREAKDOWN VOLTAGE 
EMI TTER-BASE REVERSE CURRENT - 
COLLECTOR-EMITTER SUSTAINING VOLTAGE ND 1002038 FOR THis ORANG tore is REQD| IDENTIFYING’ NO On NOTES MOOESCRIPTION vv 
COLLECTOR-EMITTER CURRENT ; . : 
COLLECTOR-EMITTER THRESHOLD CURRENT SESS GHEE EOD LIST_OF MATERIALS 

MIT DIRECT CURRENT GAIN DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 
BASE-EMITTER SATURATION VOLTAGE CAPACITOR VALUES ARE IN gf CAMBRIDGE. MASS. HOUSTON, TEXAS 

COLLECTOR CAPACITANCE TOLERANCES ON DRAWN Yards st 

TURN-ON AND TURN-OFF TIME FRACTIONS DECIMALS ANGLES. cu oe 1 Reb os] TRANSISTOR, SILICON, 
(3) QUALITY DEMONSTRATION TESTING: © or seal THIS prawn APPROVED TYPE NPN, SWITCHING 

. . AWING 
PER TABLE 11! ON LOTS MORE THAN 500 UNITS USING ACCEPTABLE . approved ChBan® Matt |i Metall 
UNITS FROM SUBGROUP 2 OF TABLE || FOR SUBGROUP 2,3, & 4 OF r MATERIAL , SPECIFICATION CONTROL DRAWING 
TABLE I!t. SUBGROUPS 1 & 5 MAY USE ELECTRICAL REJECTS FROM APPROVED Mh Hexts CODE IDENT NO.| SIZE DRAWING NO. 
THE SAME LOT. — NEXT ASSY USED ON my 80230 Cc 1006323 

APPROVE C APPLICATION MSC pat SCALE ° SHEET j OF 4 
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Bien ieee conten EPCOS P Sar a aha - Q| £2900! «| pe bare [ Arprovat ae Ce Pen LTR ne Mate ronmbaatig, One, Oe __ INITIAL RELEASE CLASS A 
Cheeni ne notoee on Ay Se Pacaoh on caaronnon, FC, PER TORA (7416 rats] Wik 
PATENTED INVENTION THAT MAY IM ANY WAY BE RELATEO THERETO. A R EV 1 S ED PER TORR 2 06 I 9 a 

B [REVISED PER TORR 24263 InlpkcP™, 
rrr no ances Cr — 7 T [REVISED PER TORR 25023 [j/n 

TABLE 1 f 
PRE-ELECTRICAL TEST PROCESSING 

lest MIL-STD-750 LOT 
TEST CONDITIONS 1 10 500 OVER 560 

THERMAL SHOCK « METHOD 1056, CONDITION B 100% NO 
(+ 150°C TO -65°C, 3 CYCLES) REQUIREMENT 

STORAGE LIFE * METHOD 1031, Tstg = 150° ¢ 5*C, 
(HIGH TEMPERATURE +8 72 *8 hours 
STABILIZATION) “4 LEAD TO BE TRUE POSITION WITHIN 
CONSTANT ACCELERATION * | METHOD 2006 (20,000 G) Y AXIS .O14 DIA IN RELATION TO MAX TAS 

WIDTH AND MAX OD 
POWER, BURN-IN * METHOD 1026 

P = 350 MILLIWATTS 
Voce = 220.0 VOLTS MINIMUM COLLECTOR 
Ty = 422°C MIN IN FREE AMBIENT AIR SEE NOTE 3c( 

t = 168 *1? Hours 

SEAL TEST * SEE NOTE 2.8 ’ ' 

*TEST TO BE PERFORMED IN ORDER INDICATED 
**PULSE = 300u SECS ATS 2% DUTY CYCLE. 

***LTPD OR APER MIL-S-195000, TABLE CI OR CII 

VALUE AND THE END OF TEST VALUE. 
wee*THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE SPECIFIED BETWEEN THE INITIAL 

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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nox wor | use ow bear aer Ne wit apeRoV of] 2239 1C 1006323 
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NOTICE — WHEN GOVERHMENT DRAWINGS, SPECIFICATIONS, OR OTHER DATA : - REVISIONS ARE USED FOR ANY PURPOSE OTHER THAN (% CONNECTION WITH A DEFINITELY 

. 
- Si dar ev aterm reais ae _ Pt e2ze90ol] em pescnirion on Tow oare [ srrnove Seiaat catia Arnon oeciuue eae ty tua | me Teen TORR TSE CLASS A | és Meee aes AMS Ay eAI Acton Witageh LAY .{ PER TDRR iv] nid toe , A | REVISED PER TDRR 20619 be we 

TABLE TY B | REVISED PER TDAR 24263 | wt ulsokA wh | 
ACCEPTANCE INSPECTION — C | REVISED PER TORR 25023 tt |be | edd 

MIL-STD-750 TEST CONDITIONS LInIT © Lot . 
Test SYMBOL | Ta = 25° & 3°C UNLESS SPECIFIED vats A * MIN|. MAX 1 TO S60 OVER 500 

SUBGROUP 1 
: VISUAL AND MECHANICAL METHOD 2071 LTPD™= 10 LTPD%e 10 

4 EXAMINATION . | MAX ACC NO.= 3] MAX ACC NO. = 3 
} SUBGROUP 2 
4 COLLECTOR CUTOFF CURRENT Iceo Vcp = 30 V; Ig = 0 | 50 | dit 100% LTPD**= 2 

COLLECTOR CUTOFF CURRENT 150°C Icpo Vcp = 30 V; Ig <0. Ty = #150°C 200} wA WA act Man 5 
= COLLECTOR-BASE BREAKDOWN VOLTAGE BVca0 Ic = 100A; Ig = 0 60 v 

EMITTER-BASE REVERSE CURRENT IeBo Yep = 3. V; Ic = 0 100 | a! 
EMITTER-BASE BREAKDOWN VOLTAGE BVER0 Ig = 100uA; I¢ = 0 5 y 
COLLECTOR-EMITTER SUSTAINING VOLTAGE*| VcEo Ic = 30mA PULSED 35 v 

SUST Ig = 0 

COLLECTOR-EMITTER CURRENT RES. RETURN ICER Vee = 30. V: Rye = 100K 10} uA 
COLLECTOR-EMITTER THRESHOLD CURRENT ees | Veg = 40.4V: Veg =40y ” 10] uA 

DC CURRENT GAIN * hrE Ic = +500 mA; Vee = #10 ¥ 25 
DC CURRENT GAIN’ ** hrE Ic = +150 mA; Vee = 410 V 40} 120 
DC CURRENT GAIN * hE Ic¢ = #10 mA; Voce 2 410 ¥ +) 
BASE-EMITTER SATURATION VOLTAGE ** | Vp¢ Ic = 500 mA; Ig = 50 mA 1110] 1.30] oy 

SAT 
COLLECTOR-EMITTER SATURATION VOLTAGE] VcE(saty| Ic = 150 mA; Ip = 15 mA 0.40} Vv 
COLLECTOR-EMITTER SATURATION VOLTAGE*? Vce(sat)| Ic = 500 mA; Ip = 50 mA 1.0) V t { 
COLLECTOR CAPACITANCE Cop. Vcg = -10 ¥; Ie = 0; F = 0.14 ac 8| PF 
TURN ON TIME ton In, 1D as Te 1500 WA 35] sec | LTPO%** LTPO*P=5 

TEST IN CIRCUIT t,, > 400 nsec MAX ACC NOD 30 MAX NO =0 

OF FIGURE I 2% DUTY CYCLE 
TURN OFF TIME tore Ipl = Ig2 2 1540; Ip ae 150° mA ‘+ awl nsec . 

. t, > 400 nsec . 
2% DUTY CYCLE t 

AISURE. rilav0 +6V0C0° ~. 
_PWITCHING CIRCUIT: T ON 5 TOFF , 

aX + 25V 1330 OUT TO OSCILLOSCOPE 
1OUF 

ZINZO.IMO 
| vino Le rw. Tr < I NSEC 

2 50 2 . — TY PART OR MATERIAL NOMENCLATURE OR FINO 
: . REQD IDENTIFYING NO. OR NOTES DESCRIPTION NO. 

‘50.0 > INSI6 LIST OF MATERIALS 
UNLESS OTHERWISE SPECIFIED MIT 

: : DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB MANNED SPACECRAFT CENTER il : CAPACITOR VALUES ARE !N af CAMBRIDG™. MASS. HOUSTON, TEXAS 
a . : . RESISTOR VALUES ARE IN OHMS AS 

= - TOLERANCES ON DRAWN <4 QU |e 
“| . . . FRACTIONS DECIMALS = ANGLES] CHECKED 0 Fay oS TRANSISTOR, SILICON, 
/ WOLTAGE IN: VIN = + 7.5V oo DO NOT SCALE THIS DRAWING APPROVED Yo TYPE NPN, SWITCHING 
| . PULSE WIDTH: PW= O.SUSEC yi i ACP R ts MATERIAL APPROVED Allee Se ifadl 14 Mack e SPECIFICATION CONTROL DRAWING 
2 TOTAL RISE, FALL: Tr +T¢ S 6NSEC TSB fe a dee ae APPROVED ¢] CODE IDENT NO size DRAWING NO. 
oF PE : = aoe 7 MIT o2 | IMPEDANCE INIZIN=SOQ Son ea | ; GO2S5O | 6 1006323 
o APPLICATION msc DATE [scar * SHEET 3 OF @ 
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18 ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

, : Band ute ests Sy iit Shia Ghee Saute ts ute Sanne : - INITIAL RELEASE CLASS A 
i PATENTED INVENTION THAT BAY I ANY WAY BE RELATED yeranro. sett any . . PER TORR 2 416 yrs 

A REVISED PER TDRR 20619 YAS TABLE IIT 
Ty DEMONSTRATION TESTS B REVISED PER TDAR 2.263 30 

QUALITY Cc REVISED PER TDRR 25023 Yikes 
TEST MIL-STD-750 LOT 

TEST CONDITIONS 1 TO 500 OVER 500 

SUBGROUP 1 wes 
PHYSICAL DIMENSIONS METHOD 2066 NO LTPD = 20 

: REQUIREMENTS | MAX ACC NO. = 1 

, SUBGROUP 2¢ . vee 
i THERMAL SHOCK METHOD 1056.1 LTPD = 10 

| (+150 °C TO -65°C, 5 CYCLES) (COMBINED) 
3 SEAL TEST - SEE MOTE 2.8 MAX ACC WO.= 3 

SUBGROUP 3¢ va 
STORAGE LIFE METHOD 1031.1 LTPD = 10 

Tstg = 150° + S*C, 1000 HOURS (COMBINED) 

SHOCK METHOD 2016.1 1500 G, 0.5 MSEC MAX ACC NO.= 5 
5 BLOWS EACH IN X1, Y1, ¥2, Z1 
DIRECTIONS, 20 BLOWS TOTAL TABLE 11 (CONTINUED) 

VIBRATION VARIABLE METHOD 2056, 30 G FROM S TO 2000 TEST SYMBOL TEST LIMIT 
FREQUENCY CPS LIMITED TO 0.12 DOUBLE ; _ ; CONDITION 

AMPLITUDE, 3 CYCLES, 15 MINUTES END POINTS FOR SUBGROUP 2 

PER CYCLE MINIMUM. Oo COLLECTOR CUTOFF CURRENT To tegg Lr CCE ME IOV, p= 0 25% ve8 
CONSTANT ACCELERATION METHOD 2006, 20,000 G Y AXIS . EMITTER-BASE REVERSE CURRENT leap Vep=+3 V, Ip = 0 +50Keee# 

SUBGROUP 4 DC CURRENT GAIN: =>! HE SL] Voge = 410 My ig #850 mA +1 0Regee 
ee ~. 

OPERATION LIFE METHOD 1026 .1 * = 10 . 
P = 350 MILLIWATTS MAX ACC-NO. 2.8 3 . ~ 
Vce =:+20 VOLTS MINIMUM END POINTS FOR SUBGROUPS 3 & 4 | at ay ae 
Ta = +22°C MIN IN FREE AMBIENT AIR COLLECTOR CUTOFF CURRENT lepg “* Veg = 30 VE T= OT +100Kt##8 

t_= 1000 HOURS EMITTER-BASE REVERSE. CURRENT" lepo > Vep 3 V5 te = 0 | " Letooneeent 

SUBGROUP 5° METHOD 2036 .1 a DC CURRENT GAIN. hFE Nog = *1OV, 1c = 150° |e 20geeee” 

LEAD TENSION (COND. A)| 4 POUND’ LOAD FOR 10 SECONDS LTPD = 20 . 

“ D FATIGUE 3% ARCS (COMBINED) — 
Lee (COND. &) ' _. | MAX ACC NO.= 3 co TTT CUTSRE SENT Toye vey fee sott% + 

oe. cere cone BE oe - Tego Ves zoetyy Te = 9 2100% * ; 

DC CehernyT G&iN / onFE Yop 2 TG ey IQs be MA 

ToT cane Ufa DAY MOT cd. dage act GREATER PAAN FHE roe. OFRSE 

‘ SPECTER 0 UME EAL WaLuk Ao THe NE ff: ; fe 
GF CU Lbboi | JUITTER Cop UFF 75 ulus PAAR a 

‘alot, 
e 

gn PART OR MATERIAL NOMENCLATURE OR FIND 
REQD IDENTIFYING NO. OR NOTES . DESCRIPTION NO. 

s LIST “OF MATERIALS 
os 

UNLESS OTHERWISE SPECIFIED MIT 

t DIMENSIONS ARE IN INCHES {INSTRUMENTATION LAB MANNED SPACECRAFT CENTER 
{ CAPACITOR VALUES ARE IN af CAMBRIDGE. MASS. HOUSTON, TEXAS 

1 RESISTOR VALUES ARE IN OHMS =m or lore 
i. TOLERANCES ON DRAWN 

| FRACTIONS DECIMALS ANGLES | CHECKED . Q TRANSISTOR, SILICON : 

‘ + + * APPROVED TYPE NPN, SWITCHING 
3 Leet ty ee eee eee es DO NOT SCALE THIS DRAWING © 7 

a PYPhpty PB Gs MATERIAL ———] APPROVED Elden belt _| HS Maho SPECIFICATION CONTROL DRAWING 
a Stes : , APPROVED 6 f CODE IDENT Oo SIZE DRAWING NO. 

a MIT 
H NEXT ASSY USED ON : 7, 80230 C 1006323 
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