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Meee ee ee Sone acorn q olf¢900! REVISIONS 
RELATED GOVERNMENT PROCUREMENT OTCRATION. THE UNITED STATES COVER sym DESCRIPTION DATE | APPROVAL 
AN TwE TACT TWAT THE GOVERNMENT MAY WAVE FORMULATED, TURMISHED, O8 A UPGRADED TO CLASS A WITH CHANGE PER a 
we rhe Was Bk Si Svcs nado oe Conrad tou" Bh coat (3) QUALITY DEMONSTRATION TESTING: PER TABLE III ON LOTS MORE TORR 117369 
PATENTED INVENTION THAT MAY S00 ANY WAY BE RELATED THERETO. THAN 500 UNITS USING ACCEPTABLE B REVISED PER TORR 20618 7 ts wk 

REQUIREMENTS: UNITS FROM SUBGROUP 2 OF TABLE II FOR SUBGROUP 2, 3, AND 4 OF 1 

GENERAL: TABLE IIIT. SUBGROUPS 1 AND 5 MAY USE ELECTRICAL REJECTS FROM 
'. ERAL: THE SAME LOT. 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY D. VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE ACCOMPANIED. 
MIL-D-70327. BY THE FOLLOWING DOCUMENTATION. 

B. UNITS SHALL MEET THE REQUIREMENTS OF HIL-S-19500 EXCEPT AS, (1) CERTIFICATE OF COMPLIANCE WITH LEAD MATERIAL REQUIREMENT. 
AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED HEREIN. (2) CERTIFICATE OF COMPLIANCE WITH ND 1015404, 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 

T CHEDULE ORWARDED UNDER 
D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS THE DEL TERY, SCHEDULE BUT WILL BE FORWARDED UNDER SEPARATE COVER WITH 

OF ND 1002051. 3. DESIGN: 

E. MARKING: A. STORAGE LIFE: INDEFINITE WHEN STORED AT TEMPERATURES BETWEEN -65°C 

(1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE AND +150°C. 
WITH NO 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 (Yeen): . 
(E.G. 6310). OTHER MARKING SUCH AS MANUFACTURER'S IDENTIFICATION mM vol (Veg): 40 VOC 
AND TYPE NUMBER 1S PERMISSIBLE. (2) COLLECTOR-BASE VOLTAGE (¥egq): 60 VOC 

3) EMITTER-BASE VOLTAG : 
F. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215,- 3) s E (Vepo): 5 WoC / 

CLASS I, CODE 2. (4) COLLECTOR CURRENT (Ic): 600 MILLIAMPERES 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING 
OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING 
‘AS SPECIFED “IN ND 1002215. (5) THERMAL RESISTANCE, JUNCTION-CASE (0j¢): SO°C/WATT 

; (6) THERMAL RESISTANCE, JUNCTION-AMBIENT (@j,): 350°C/WATT 
(7) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +I5O°C. 
(8) TEMPERATURE RANGE, STORAGE: -65°C TO +ISO°C 

€. CONSTRUCTION: 

2. ACCEPTANCE AND INSPECTION: (1) SEMICONDUCTOR: SILICON PLANAR EPITAXIAL PNP 

A. MECHANICAL PROPERTIES: (2) ronce METAL CAN AND METAL HEADER HERMETICALLY SEALE eee tte) 

(1) DIMENSIONS: AS DELINEATED HEREIN. (3) COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO THE CASE INTER LLY. 

‘-B. SEAL TEST: THE UNITS SHALL BE SUBJECTED. TO A HELIUM OR RADIFLO LEAK DETECTION (4) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED IRON-NICKEL-COBALT 
TEST WITH A SENSITIVITY OF AT LEAST 1 X 1078 CC/ATM/SEC AND A HOT GLYCERINE (KOVAR) ALLOY IN ACCORDANCE WITH ND 1015402. 
BUBBLE TEST FOR GROSS LEAKS. TWe LEAK TEST SHALL BE PERFORMED IN ACCORDANCE D. QUALITY ASSURANCE REQUIREMENTS: 
WITH MIL-STD-202C METHOD 112. TEST CONDITION C SHALL BE USED FOR THE HELIUM (3) LOT DEFINITION: A GROUP OF PARTS IN A SINGLE PROCUREMENT 
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 
1 X 1078 CC-ATM-SEC OR GREATER SHALL CONSTITUTE A FAILURE “oe : FROM THE BEGINNING TO THE END OF THE RUN. 

ECTRICAL CHARACTERISTICS: PER TABLES I, IZ, AND ITI AS LISTED (2) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL IN- 
aero u 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 IT. 

(2) ELECTRICAL TESTING: THE TESTS LISTED IN TABLE IT SHALL BE 
PERFORMED AS LISTED BELOW: 

COLLECTOR CUTOFF CURRENT 
COLLECTOR-BASE BREAXDOWN VOLTAGE 
EMITTER-BASE BREAKDOWN VOLTAGE ow sar OR SOMENCLATURE OR OND 

EMITTER-BASE REVERSE CURRENT REQD IDENTIFYING NO. DESCRIPTION NO. 

COLLECTOR-EMITTER SUSTAINING VOLTAGE 
COLLECTOR-EMITTER CURRENT LIST OF MATERIALS 

COLLECTOR-EMITTER THRESHOLD CURRENT UNLESS OTHERWISE SPECIFIED MIT 

DIRECT CURRENT GAIN DIMENSIONS ARE IN INCHES * INSTRUMENT AT AP MANNED SPACECRAFT CENTER 

_ BASE-EMITTER SATURATION VOLTAGE TOLERANCES ON ows. te conrmacy 
COLLECTOR-EMITTER SATURATION VOLTAGE FRACTIONS = DECIMALS = ANGLES praw F 

+ - + + TRANSISTOR, SILICON, - 

  

  

COLLECTOR CAPACITANCE 

  

  

  

  

  
  

  
  

    
      

              
    TURN-ON AND TURN-OFF TIME PO NOT SCALE THIS DRAWING PPROVAL. TYPE PNP, SWITCHING 

| SEE NOTE APPROVAL SPECIFICATION CONTROL DRAWING 
PROCURE. ONLY. FROM. APPROVED. SOURCES. LISTED. IN. WO 1002034 FOR THIS DRAWING. HEAT TREATMENT NASA APPROVAL TC. Rh CODE IDENT NO.] SIZE NASA DRAWING NO. 

betas i NEXT ASSY USED ON faNar ON MT nonfat 802 SO C 1006310 

APPLICATION NONE MIT APPROVAL SCALE NONE | wT SHEET | OF 4 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTWER DATA 

REVISIONS 

veer aaah hie eat tachi G| Ol€900! | tx SESERITION Sas | Reenene 
ANG Tue CACT TWAT THE GOVERNMENT, MAY HAVE FORMULATED, CUNNISHED, 8 UPGRADED TO CLASS AWITH 

Tote eta Maneater eta A |CHANGE PER TORR 17369 |i 
PATENTED INVENTION THAT MAY 1N ANY WAY BE RELATED THERETO. B REVISED PER TORR 20618 WriksWwke 

. TABLE I . . 

PRE-ELECTRICAL TEST PROCESSING 

TEST MIL-STD-750 LOT 
TEST CONDITIONS 1 TO 500 OVER 500 

THERMAL SHOCK * METHOD 1056, CONDITION B 100% NO 
(+1I50°C TO -65°C, 3 CYCLES) REQUIREMENT 

STORAGE LIFE* METHOD 1031, Tstg = 150° + 5°C, 
(HIGH TEMPERATURE +8 
STABILIZATION) 72, Hours 
CONSTANT ACCELERATION* | METHOD 2006 (20,000 G) Y, AXIS , 

POWER, BURN-IN* METHOD 1026 

P = 350MILLIWATTS 
Voce = -20,0 VOLTS MINIMUM 

Ta = *22°C MIN IN FREE AMBIENT AIR LEAD TO BE TRUE POSITION WITHIN .O#4 DIA IN 
t= 168 2 HOURS _ RELATION TO MAX TAB WIDTH AND MAX OD 

SEAL TEST * MIL-STD-202C, METHOD 112, CONDITION C i 
1078. ATM CC/SEC MAX = ACCEPTANCE ‘ COLLECTOR 

210 CASE SEAT SEE NOTE 3C(3) 

‘* 170 " 

O16 
O18 37 8 REF 

030 | ——- 

290 00 
208 BASIC 

-048 
028 

* TESTS TO BE PERFORMED IN ORDER INDICATED. -500 -046 

** PULSE < 300 U SECS AT < 2% DUTY CYCLE. MIN 7036 
*** LTPD OR PER MIL-S-195000, TABLE CI OR CII 

#06 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 r 

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 

UNLESS OTHERWISE SPECIFIED MIT 

  

  

  

  

DIMENSIONS ARE IN INCHES 
MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 
INSTRUMENTATION LAB 

Camarioce, Mass. 

  

  

  

  

                    

    
            

        
  

TOLERANCES ON ows. 0. CONTRACT 

FRACTIONS DECIMALS) =— ANGLES] ppaw ONS ATE /DECED 
* * * cal tina B32 aed TRANSISTOR, SILICON, 

———eeent___J APPROVAL TYPE PNP, SWITCHING 
Lobe ents SEE NOTE poowovn, Elden. Hath 2 pana SPECIFICATION CONTROL DRAWING 
ih Ciro: og HEAT TREATMENT "7 Nat}, {COOE IDENT NO] SIZE NASA DRAWING NO. 

: soe * NONE NASA APPROVAL(L: te 

a a MT APPROVAL 80230 | C 1006310 
APPLICATION NONE MIT sol oda SCALE NONE [wt SHEET @ OF @ 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA : REVISIONS 

te aca oui te eae ae €| Ol€900! a aaron [ears | arerovan 
fies eatery anes neuter ca 7 — |iwiTiAL RELEASE CLASS 8 , 

: TEE oe ee eee eee aren tt AY a |UPGRADED TO CLASS A if rh 
| WITH CHANGE PER TORR 17369 as 

TABLE II B |REVISED PER TORR 20618 PIT 
ACCEPTANCE INSPECTION 

MIL-STD-750 LIMIT LOT 
TEST SYMBOL TEST UNITS 

CONDITIONS MIN | MAX 1 TO 500 OVER 500 

SUBGROUP 1 ne . 
eee 

VISUAL AND MECHANICAL METHOD 2071 LTPD’ = 10 LTPD” = 10 
EXAMINATION (SEE NOTE 2 A (3)) MAX ACC NO.= 3 | MAX ACC NO.= 3 

SUBGROUP 2 
eee 

COLLECTOR CUTOFF CURRENT Icgo Yep = -50 V; Ig = 0 10 | NA 100% ATPD = 2 

COLLECTOR CUTOFF CURRENT 150°C Icpo Vop = -50 V; Ig = 0 10 uA Man nee Nan 5 
: a 

COLLECTOR-BASE BREAKDOWN VOLTAGE BVcpo Ic = -10 uA; Ip = 0 60 v 

| EMITTER-BASE REVERSE CURRENT leBo Yep = -3 V; Ic = 0 0.1 uA 

EMITTER-BASE BREAKDOWN VOLTAGE 8VEB0 Ig = -10 uA; Ic = 0 5 v 

COLLECTOR-EMITTER SUSTAINING. VOLTAGE | VcEQ Ic = -10 mA PULSED 60 
SUST Ip = 0 

COLLECTOR-EMITTER CURRENT RES. RETURN | IceR Vee = -20 V; Rpg = 100 K 10 uA 

COLLECTOR-EMITTER THRESHOLD. CURRENT | Ices Vee = -0; Vee = -50 V 10 NA 

DC CURRENT GAIN ** hee Ic = -150 mA; Vcg = -10 V 80} 240 | 
DC CURRENT GAIN** hee Ic = -10 mA; Vcg = -10 V 100 

DC CURRENT GAIN hee sds = -1 A; Veg = -10 V — {100 
DC CURRENT GAIN ** hee Ic 3-500 mA: Veg =-10 V 30 

BASE-EMITTER SATURATION VOLTAGE ** Vpe(sat) | Ic=-50 mA: Ig = -2.5 gf 0.7] -1.0 v 

COLLECTOR-EMITTER SATURATION VOLTAGE**| Vc¢(sat) | Ic = -50 mA; Ig = -2.5 mA 0.25 v 

COLLECTOR-EMITTER SATURATION VOLTAGE™*| Vcg(sat) | Ic = -150 mA; Ig = -15 mA 0.4 v , ' 

COLLECTOR. CAPACI TANCE Cob Yep =.-10:°¥; Ip = 0; F = 0.14 me 8 PF 

TURN ON TIME ton Ip) «30°mA; IS 300° mA LTPD = S LTPD *='S 
ty > 400 nsec 40 NSEC | max acc = 0 MAX ACC = 0 “aR 

2% PUTY CYCLE - TE 

TURN. OFF. TIME tore Ip = Ip2 2% 30°mA; Tc x 300°mA - ‘f 

, ty, > 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 LAS MANNED SPACECRAFT CENTER 
TOLERANCES ON ows. wo. conraact HOUSTON, TEXAS 
FRACTIONS DECIMALS =— ANGLES] praw DMP TtEsaaeee 

* * * | cueckeo eee TRANSISTOR, SILICON, 
DO NOT SCALE THIS DRAWING APPROVAL 
MATERIAL oe =| TYPE PNP, SWITCHING 

be see san ne SEE NOTE Eten tld 22 pe SPECIFICATION CONTROL DRAWING 
Pht pote oie HEAT TREATMENT Lo fA CODE IDENT NO.| SIZE NASA DRAWING NO. 
safe : NASA hye a : NONE nornovas L0-C BP aft S02 20 

NEXT ASSY USED ON [NAL FINISH MIT APPROVAL 7 C 1006310 

APPLICATION NONE MIT APPROVA\ ¢ SCALE NONE | WT SHEET 3 OF @ 
7 } 

4 3 2 . | } 1 we 
1 i
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NOTI — WHEN VERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER REVISIONS 

Baa reat voter vem ta ae G} Ol900! | te DESCRIPTION pare [ arrnovat 
Waa at Subttes hae carotene, SeeenseanSnsce OWsex bata A | UPGRADED TO CLASS A WITH CHANGE r 
Riri reuse nat gue Pug oe Set °HRD Ry tata PER TORR 17369 
PATENTED INVENTION THAT MAY IN AMY WAY BE RELATED THERETO. B REVISED PER TORR 20618 rH we 

TABLE IIT 
QUALITY DEMONSTRATION TESTS Loe 

Test MIL-STD-750 LOT 
TEST CONDITIONS 1 TO 500 OVER 500 

SUBGROUP 1 “1 
PHYSICAL DIMENSIONS METHOD 2066 NO LTPD = 20 
  

SUBGROUP 2* 

THERMAL SHOCK 

SEAL TEST 

METHOD 1056.1 CONDITION B 
(+150°C TO -65°C, 5 CYCLES) 

  

SUBGROUP 3* 

STORAGE LIFE 

SHOCK 

VIBRATION VARIABLE 
FREQUENCY 

METHOD 1031.1! 

Tstg =150° + 5°C, 1000 HOURS 

METHOD 2016.1 1500 G, 0.5 MSEC 

5 BLOWS EACH IN X1, Y1, 2, 21 
DIRECTIONS, 20 BLOWS TOTAL 

METHOD 2056, 30 G FROM 5 TO 2000 
CPS LIMITED TO 0.12 DOUBLE 

  

        

REQUIREMENTS 

  

MAX ACC NO.= 1 
  

Oe 

LTPD = 10 
(COMBINED) 

MAX ACC NO.= 3 
  

ee 

LTPD = 10 
(COMBINED) 

MAX ACC NO.= 3 

  

      
  

  
  

        

  
  

        

TABLE ITY (CONTINUED) 
  

  

  

          
    
  

        

  

  

  

  

  

  

  

  

  

                
            

  

AMPLITUDE, 3 CYCLES, 15 MINUTES TEST 
PER CYCLE MINIMUM. TEST SYMBOL CONDITION LIMIT 

CONSTANT ACCELERATION METHOD 2006, 20,0006 Y,AXIS END POINTS FOR 

SUBGROUP 4 SUBGROUP 2 see 
OPERATION. LIFE METHOD 1026.1 a***= 10 COLLECTOR CUTOFF CURRENT Tcpo Vcp = -5OV, Ic = 0 250% "" 

P = SSOMILLIWATTS MAX ACC NO.= 3 EMITTER -BASE REVERSE CURRENT | ego | Yep = -3 V. Ic = 0 250% *** 
Voge =-COVOLTS MINIMUM OC CURRENT GAIN hFE Voge = -10V, Ic = -10 mA | si0x **" 
Tq = #22°C MIN IN FREE AMBIENT AIR ce : 
t = 1000 HOURS END POINTS FOR 

SUBGROUPS 3 AND & SUBGROUP 5* METHOD 2036 «ne aeee 
v V, Ig =0 £100% LEAD TENSTON(COND A ) | 4 POUND LOAD FOR 10 SECONDS LTPD = 20 COLLECTOR CUTOFF CURRENT | IcBo cp = “SOV, Ie eer 

LEAD FATIGUE(COND E) | 3ARCS ' (COMBINED) EMITTER-BASE REVERSE CURRENT | Tego | Yep = ~> ¥. Ic = 0 210Om ee 
MAX ACC NO.= 3 DC CURRENT GAIN aFE Vce = -10V, Ic = -10 mA | +20% 

' - . =- : 

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 owe. wo. comranct HOUSTON, TEXAS 
FRACTIONS DECIMALS = ANGLES] prawn pO ATECRE Cel 

* + + men Soe, Wish bg cet TRANSISTOR, SILICON, 

Sa THIS DRAWING APPROVAL TYPE PNR SWITCHING 
APPROVAL ones, SEE NOTE Bille Chath 22 web SPECIFICATION CONTROL DRAWING 

fo rt : 2° HEAT TREATMENT a t ‘CODE IDENT NO.| SIZE NASA DRAWING NO. 
* ‘ : 7 NASA APPROVAL : a 

. NONE 2 wet sr | vseo on bapa Faar wr wrrom f [80259 1006310 
APPLICATION NONE mir approvar YA SCALE NONE [wr SHEET 4 OF 4 
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