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t on eran ora nner "een crectenearwurucsTion on Sramwsrme Po. | : | , REDRAWN AND REVISED PER TORRiaesay | | L [ | 4 
: : See nine Tan Sat a aerate mcaarts taenere : (C, VENDOR ‘SUPPLIED INFORMATION: °TME FOLLOWING DATA AND INFOR- 3 7 4 Be 

“4 ' | moe MATION 4S TO BE SUPPLIED WITH EACH SHIPMENT. ALL “INFORMA-: LE] TREVISED PER TORR 20877 wf | Iie Ww i 
: REQUIREMENTS: : - | 7 ‘TIOM SUPPLIED WILL REFERENCE THE UNIT PART NUMBER, _ : : 
i 1. GENERAL: a | | | | APPLICABLE PURCHASE ORDER NUMBER, QUANTITY AND DATE OF SHIP- 

| . | ) MENT, AND THE APPLICABLE DATE CODES OR DIFFUSION LOT CODES. ck 

. | A MY Beeb tosor IN ACCORDANCE WITH STANDARDS PRESCRIPED ((¥) A CERTIFICATE OF COMPLIANCE COVERING LEAD MATERIAL . 
| | 7 SR : ater od . REQUIREMENTS OF PARAGRAPH 3.:C: (3). - 

: ‘B. UNITS ‘SHALL MEET THE REQUIREMENTS OF MEL-S-19500 EXCEPT AS, - 2) M-CERTIFICATE OF COMPLIANCE COVERING THE REQUIREMENTS 

| | AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN, OF ND'1015404. 

jac - _.C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS (3) THE NOMINAL LEAD DIMENSIONS AS REQUIRED BY PARAGRAPH 

a D. MARKING: UNITS ‘SHALL BE MARKED IN ACCORDANCE WITH (4) THE PRESEAL INSPECTION DATA REQUIRED BY PARAGRAPH 4.C. 
fA | (ND 1002019 WITH THE MANUFACTURER'S IDENTIFICATION, DATE + 3(5)) THE SUBGROUP 1 AND 3 TEST DATA REQUIRED BY TABLE IT. 
fg | “CODE, DIFFUSION SUB-LOT CODE, KEYING STRIPE, AND THE NUMBER = © ... .. A SUMMARY OF TEST RESULTS OF SUBGROUPS 183, INCLUDING THE NUMBER 
ooo. 321. THE BACK OF THE PACKAGE MAY BE UTILIZED FOR THE = ©” OOF WITS TESTED & NUMBER OF FAILURES FOUND, SHALL BE SUBMITTED 

4 . (DIFFUSION SUB=LOT NUMBER. | | 7 | PRENT LOT. van f G7 SHALL RT | 

is | “E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH De a ee ne meh mas 
ene Be EK : mm ) —(1)-—THE S@MPLE USED FOR TABLE 11 SHALL BE RANDOMLY SELECTED FROM THE ENTIRE 2 ND 1002215, CLASS I, CODE 2. +735 GROSP OF UNITS WHICH CONSTITUTE A SHIPMENT LOT. = - so, 

4g ) (1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM. TO THE : (2) REGUIREAN De ILeSelesoce SHOU Ve FOR Tor RESUna TTAL sr THE 
ee MARKING OF UNIT. AND INTERMEDIATE PACKAGES AND THE TREMENT oe ie SHALL 

feed - | ETHODS OF MARKING AS SPECIFIED IN ND 1002215. Petit EAT EEgME TIOTENED TNSPECTION FOR THE CHARICTERISTICS 

— THE SHIPMENT LOTS, MADE UP OF UNITS. AS SPECIFIED BY THIS 
oe ‘DRAWING, MUST MEET THE REQUIREMENTS OF ND 1002248, WHEN 

ae PROCESSED AS SPECIFIED IN ND 1002246, PERFIRMED AT THE 
dos : ss MIVERS PEANT.LOTS OR SUBLOTS REJFCTFD BY THE CRITERIA OF PARA.4.3 OF ND 
pe TB] © 1002248 SHALL BE RETURNED TO THE VENDOR 
i “2.” ACCEPTANCE AND INSPECTION: QUALITY DEMONSTRATION PER TABLES | AND 11 

A. DEFINITIONS: © wg 
(1) -A SHIPMENT LOT I'S DEFINED AS A GRUUP OF PARTS 

4 - § ASSEMBLED FROM DIFFUSION ‘SUB-LOTS AND DATE CODES WHICH 
, oa BRE SHIPPED AT ONE TIME WHICH HAVE BEEN FABRICATED .IN - | . 
i gf wd &§ | A SINGLE CONTINUOUS PRODUCTION RUN USING ‘LIKE | OS , | 
5 a ae MATERIAL'S WHICH ARE CONTROLLED USING A CONTROLLED | | | 
f 8 PROCESS. NO PROCESS CHANGES DEFINED AS CRITICAL BY 
5 4 _" ND 1015404 MEGOTIATION MAY BE CHANGED DURING THE 

a >" BABRECATION OF A-SHIPMENT LOT. ‘MAXIMUM NUMBER OF 
. | ——CUNETS ‘SHIPPED (1 A LOT SHALL BE 5,000. A MAXIMUM OF 
og | | 100 DIFFUSION SUB-LOTS MAY BE USED TO ASSEMBLE ONE 
S ‘SHIPMENT ‘LOT. .A SHIPMENT LOT MAY ‘INCLUDE MORE THAN | 
4, . ONE DATE CODE AOT.. . ot 

: (2) -A DIFFUSION SUB-LOT ¥S DEFINED AS A GROUP OF PARTS 
fe ~ BABRICATED FROM MATERIALS WHICH WERE PROCESSED THROUGH | | | | | | : oo 
y "DIFFUSION MASKING, ETCHING AND METALLIZATION AT ONE , | # 

4 | TENE CASEINGLE BATCH). ‘THIS SUB-LOT IDENTIFICATION : | | : | 
Le — . MUST BE MAINTAINED THROUGH SUBSEQUENT STAGES OF 
bg _. ASSEMBLY. AND TEST. °A DIFFUSION SUB-LOT SHALL BE | 7 | | | 
fe _ SEALED WITH ONLY ONE DATE CODE. | a | | : 

a. oe (3) BATE CODE ‘LOT I'S DEFINED AS THOSE UNITS SEALED DURING | | (D) REPLACES -REV(C)WITH CHANGES | 
i 4 “ONE WEEK. . wee . Se ee ee °° ee see ee : : 

" | | . ooo tes fe 8S *,° TY PART OR MATERIAL NOMENCLATURE OR 

>. . uree me |__| Wn OTHERWISE SPECIFIED MIT MANNED SPACECRAFT CENTER | 
\_* (2) UNLESS. OTHERWISE SPECIFIED NEREIN ALL ELECTRICAL TESTS TCO DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB HOUSTON, TEXAS 

oe ("MUST BE REFERENCED TO AN AMBIENT TEMPERATURE OF PLUS Cee aOR AL UES ARE IN tg anieiiaeinenantnte On. 
a 25 PLUS OR MINUS 1/2 DEGREE. CENTIGRADE. Pe orawn Gi. dilong munses ) 

be (3) THE PRE-SEAL TEST PER TABLE I SHALL BE PERFORMED AFTER TTC FRACTIONS = DECIMALS. ANGLES! cHecken @:/y ai DUAL NOR GATE 
op THE FINAL PRODUCTION INTERNAL VISUAL INSPECTION AND + + * aE g 

4 : | PRIOR TO SEALING. : | P00 nor scare Tits orawing | APPROVEDANS (FLAT PACK) 
24 | | | | | PP MATERIAL APPROVED (Adee SPECIFICATION CONTROL DRAWING 7 

BO | PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. [TO DRAWING NO. ° 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS, OR OTHER DATA 

ARK USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION, THE UNITED STATES GOV- 

EANMENT THERESY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSO- 

EVER; AND THE FACT THAY THE GOVERNMENT MAY MAVE PORMULATED, 

FURNISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS 

OR OTHER DATA IS NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS 1N 

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, 

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE, OR SELL 

ANY PATENTED INVENTION THAT MAY tt ANY WAY BE RELATED THERETO. 

2. .E. «LEAD. DIMENSIONS: THE PARTS SUPPLIED "IN ANY SHIPMENT LOT 

'D MUST BE UNIFORM WITH, RESPECT TO LEAD DIMENSIONS. .THE-LEAD 

“THICKNESS SHALL BE WITHIN ¢ 0.0005 INCHES OF A NOMINAL 

VALUE TO BE. SPECIFIED.BY THE VENDOR. THE LEAD WIDTH SHALL - 

BE. WITHIN: 2 0.0017 INCHES OF A NOMINAL VALUE ALSO TO BE 

_ SUPPLIED. , THE NOMINAL VALUES FOR EACH SHIPPING LOT WILL 

BE SUPPLIED WITH. THE. APPLICABLE SHIPMENT. 

3. DESIGN: | 

‘A. ABSOLUTE MAXIMUM RATINGS AT 25°C AHBIENT: | 

(1) ‘VOLTAGE TO PIN;10: “PLUS 10.0.VOLTS WITH RESPECT TO 
PINS. 

Q) “VOLTAGE APPLIED TO ANY INPUT PIN PLUS. OR MINUS 4 

VOLTS. WITH RESPECT TO-PIN 5. 

(3) | THERMAL RESISTANCE, :JUNCTION-CASE. ((0j¢): “200°C /WATT. 
“(4) “THERMAL: RESISTANCE, JUNCTION-AMBIENT. *(Ojq): ~S00C/ 

WATT. : | : 

-B. ‘TEMPERATURE: | 

(1) TEMPERATURE RANGE, JUNCTION, OPERATING: =55°C TO... 

C TE 99 25ec. So 
! (2) TEMPERATURE RANGE, ‘JUNCTION, STORAGE: 65°C TO +150°C. 

  

(3) “TEMPERATURE, SOLDERING LEADS: +250°C (1 MINUTE MAX). 

CC. CONSTRUCTION: 
f (1) :SEMICONDUCTOR: SILICON, NPR, 

aa 4 (2) “ENCLOSURE: .A.MERMETICALLY SEALED PACKAGE ELECTRICALLY 
‘{SOLATED FROM POWER OR GROUND, THE DIMENSIONS OF 

WHICH MEET THE REQUIREMENTS OF FIGURE 1 AND PARAGRAPH 

QE. 

+ (3) “LEADS: a . 

-LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT 

PS 1015402 WITH THE FOLLOWING EXCEPTIONS: 

GOLD. PLATE SHALL BE A MINIMUM OF 100. AND A MAXIMUM OF 

200 MICRO INCHES. THE NICKEL STRIKE UNDER THE GOLD 

SHALL BE OPTIONAL BUT IF USED SHALL BE A MAXIMUM OF 

100 MICRO INCHES, AND PARAGRAPH 3.4.2 SHALL NOT APPLY. 

_CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL | 

- ACCOMPANY EACH ‘LOT SHIPPED. 

4. TEST. METHODS: . (REF. MEL-STD-750 WITH EXCEPTIONS NOTED BELOW). 

A. AVERAGE. PROPAGATION DELAY (T,): MEASUREMENTS SHALL BE .. 

PERFORMED ON EACH. INPUT USING TEST CIRCUIT SPECIFIED IN | 

- FIGURE 2 MADE UP OF ACCEPTABLE UNITS WHERE T, = (Ty 4 T9)/2. 

VOLTAGE 4V ¢ 10% DURING TEST ALL UNUSED BASES SHALL BE 

GROUNDED.   
° e 
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B. VISUAL AND MECHANICAL EXTERNAL EXAMINATION UNDER 10X AND 80X MAGNIFICATION: (IZ¢900I REVISIONS a 

MARKINGS SHALL ‘BE ‘LEGIBLE. “THE CASE FINISH SHALL HAVE ‘NO | | | SYM DESCRIPTION | DATE | APPROVED gob 

FLAKING, ‘SPATTERING, CHIPPING OR HOLES, THE GLASS OR MAX BODY DIMENSIONS INCLUD REDRAWN AND REVISED PER TORR 19 259 Roof 
CERAMIC SHALL HAVE NO ‘SEAL IMPAIRING CRACKS. -RE-ENTRANCE O SYMMETRICAL ABOUT ¢ aitmih nrg AND ¢ Oe EADS 0 ah TO BE PoE 

“AT THE GLASS, CERAMIC OR SOLDER SEAL SHALL NOT EXTEND TO SYMMETRICAL WITHIN .005 OF OF PIN 1. OF LEADS TO Be rE [REVISED DEA ET 50877 rest wie by 

-AN-OR ON THE SEAL INTERFACE. .LEADS SHALL BE FREE FROM - ° ° _ BE 

_KINKS AND NICKS AND SHALL MAINTAIN A UNIFORM THICKNESS ‘SEE PARAGRAPH 2.€. bob 

WITHIN LEAD SPECIFICATIONS. THE UNITS ‘SHALL COMPLY WITH | Book 

THE SPECIFIED LEAD MATERIAL REQUIREMENT. LEAD SECTION (A) 
Bf 

HAY BE CUT FROM THE LEAD PREFORM AND SHALL NOT BE SUBJECTED 
ee abt 

TO PHYSICAL EXAMINATION. NO BODY PAINT SHALL BE ON THE | | peer 

LEADS OR PACKAGE SEAL AREA. — | — & 
bo 

€. PRFSFM VISUAL INSPECTION: .THE PRESEAL VISUAL INSPECTION | | | p St | 

SHALL, BE PERFORMED USING THE REJECTION CRITERIA OF ND 1002257 0 | | -035 typ lok 

2 THE DIFFUSION SUBLOT SHALL BE UTILIZED FOR SAMPLING 010 SEE 

SPECIFIED IN TABLE I. DATA SHALL ACCOMPANY EACH SHIPMENT | 100 -- .100 po 

COVERING THE NUMBER OF SUB-LOTS TESTED, THE NUMBER OF UNITS | | ee 

THAT FAILED FROM EACH SUB-LOT, THE CAUSE OF FAILURE, AND 
| 

"THE NUMBER OF TIMES EACH ‘SUB“LOT WAS RESUBMITTED TO TABLE I | | 050 oe 

TEST. , a | oo E 

—o| -050/-<- rt n oe 

Oe Votocn iN Peo dae 

| A nA 2 uf 1 BOR 
yt 
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. ~ \ J t L tH 
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2275 MAX We 180 TYP 
Py 

OUTSIDE a yo 

er | | .000 Pa 
| | _ - Le ,” 005 TYP S a 

TABLE I - a i | 
Roe 

PRE SEAL VISUAL INSPECTION 190 MAX 202 TYP po 

‘DIFFUSION OUTSIDE 228 
soo EE 

‘TEST CONDITIONS  SuB-L OT a 
be 4 

VISUAL SEE NOTE 2.C.(4) LTPD® = 7 
/ oe 

INTERNAL AND 4.C. MAX ACC NO. = 1 yj ay 

INSPECTION | 
pF 

-009 R i a 
; MAX TYP | ; 

- | KEYING | ae Zz i 

0) 019 I ( I 0 r STRIPE ost 
T | 4 

1910 a J 2 bop HIDE Zoos YP oul 
TYP CO ws kw 2020 i —— ef 

6 7 8 9 10 | r 

_ (D) REPLACES REV(C) WITH .CHANGES fo 
0070 MAX QTY PART OR NOMENCLATURE OR | 

i _ TREQD| - IDENTIFYING NO. DESCRIPTION PF 

FIGURE 1 LIST OF MATERIALS | 4 

DIMENSIONS ARE IN INCHES «| UNSTRUMENTATION LAS | MANNED SPACECRAFT CENTER SPACECRAFT CENTER to] 
AMORIDES. Mage. 

. i} 

TOLERANCES ON OWS. NO. COWTRACT: HOUSTON, TEXAS . af 

| DECIMALS DECIMALS ~ ANGLES | pRAWN 2 Le DATE 24/MAy mR 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 

ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT CPERATION, THE UNITED STATES GOV- 

ERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSO- 

EVER; AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED, 

FURNISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS 

OR OTHER DATA IS NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN 

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, 

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE, OR SELL 

AMY PATENTED INVENTION THAT MAY IM ANY WAY Of RELATED THERETO. 

TABLE IT 

  

TEST ¥¥* SYMBOL 

SUBGROUP 40 | | | 

VISUAL AND , .- | METHOD: 2071 ~ ee 

TEST CONDITIONS 3% XX 

poe 

3 fre 

ACCEPTANCE INSPECTION ¢* 

lo, 

  

LIMITS | UNITS abot 
{MIN | MAX 

  

  

MECHANICAL EXAMINATION | _ SEE PARAGRAPH (4. B) 

SUBGROUP _2 PIN 2.6 
BASE CURRENT Vg | #8702 
BASE CURRENT | | tg | #1800210nv 
BASE. CURRENT a ‘tp | #1800¢10mv 
QUTPUT- VOLT PIN + 

QUTPUT VOLT PIN 1 
OUTPUT VOLT PIN 1 

SAT. VOLT PIN 1.9 
SAT VOLT. PIN 1.9 
SAT VOLT PIN 1.9 

“QUTPUT CURRENT PIN 1.9 
-COLLECTOR-EMITTER 

* THRESHOLD. CURRENT 
“SUBGROUP 3 : 

“COLLECT .CUTQEE CHRRENT 
EMITTER CUTOFF CURRENT 
COLLECT,.CUTOFF CURRENT 
INTERFACE TEST 

     

  

   

    
      

     
    

   

   

    

    

  

‘#180011 Om¥ 

+870+2mV 

+180021 OmV 
       

  

  

  

9 
9 OPEN 

9 

  

   

  

        
      

  
  

OPEN 
OPEN 

           
+5004 2mV 

+5002 2mV 
+500+2mV 

+5002 2nV 
        

  

_UNTERFACE TEST 
  

  

INTERFACE TEST 

    

   

  

    

    

-COLLECTOR EMITTER 

SUSTAINING VOLTAGE 

AVERAGE PROPAGATION DELAY) — 

tc 2 5 mA (PULSED) PINS 1.9. AND 5 

T SEE PARAGRAPH (4.A) AND FIGURE 2 
| 

9 
| ; 

og COLLECTOR RESISTANCE -R_ = | ~BETWEEN PINS 10. AND 1.9 © 

= MEASUREMENT CURRENT = 1 mA 

# 

PIN 3.7 PINS | PIN @. 

#180021 0mV 

‘#180041 OmV 

+87022mV 

    

97704 2mV 

+8704 2mV 

+500t2mV 

+5002 2mV 

OV 

870t2mV 

   

  

    

  

+4+.01V 

+4+.01V 

+4+.01V 

+4.01V 
+4+.01V 

+4+.01V 

+4t+.01V 

+4t.01V 

+4+ .01V 

  

    

  

   
   
   

    

   

    
     

     

    

     

   

  

      

+1.002.01V 

     

  

     

   

pote 
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OPEN 

+4+.01V | 760 

400 | mV 

| 

msec {|*LTPD 2 7 

: - IMAX. ACC. NO. = 1 

*LTPD = 10 
Kohms lax. ACC. NO. = 3 7 }4.15 

30 {200 

  

     
        

  

-*LTPD:& 10 

152 | wA | 100% TESTING 
REQUIRED 

  

  
\PLTPD = 5 

—1( COMBINED) 

  
*LTPD = 7 
MAX. ACC. NO. = 1     

| 1 MAX.- ACG. .NO. 7s 5 

MAX. ACC. NO. = 3 
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REDRAWN AND’ REVISED PER TORR 1925 

  

    

    

    
    

    

   

  

   

   

  

   

  

    

    

   

  

REVISED PER TORR 

one 

_ eee 

D.C. CURRENT GAIN | FE Ic = 1 mA, VcE = 0.5V ALL TRANSISTORS 

LTPD PER MIiL-S-19500C,: TABLE IV - | .. 

SAMPLE: SIZE USED BY THE BUYER AND VENDOR ‘SHALL BE. THE SAME AND SHALL 

CORRESPOND TO THE MAX ACC NUMBER SPECIFIED. IN MEL-S-19500C, TABLE IV. 

MEASUREMENTS TO BE MADE ON GATE 1 AND GATE 2. 

    

    

(B) REPLACES REV(C) WITH CHANGES. 
QTY PART OR MATERIAL NOMENCLATURE OR 
REQD IDENTIFYING NO. OR NOTES DESCRIPTION 

  

  

     

  

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 
HOUSTON, TEXAS 

DUAL NOR GATE 

(FLAT PACK) 
SPECIFICATION CONTROL DRAWING 
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‘TEKTRONIX ‘SAMPLING. PROBE. P6032 WITH SOX ATTENUATOR. 

eeese TEST TO BE PERFORMED IN. SEQUENCE INDICATED. 

~. 4 

a UNLESS OTHERWISE SPECIFIED . MIT 
DIMENSIONS ARE IN INCHES INSTRUMENTATION LAB 

Sf | aracitor VALUES ARE IN gf CAMBRIDGE, MASS. 
Sy Rants one NORMS long TOLERANCES ON pRaAwN AY. & 

, ee ee 7 N Z ; - cee oe oe DO NOT SCALE THIS DRAWING . 
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‘LOGIC SYMBOL 

UNPUT 3.6K 

“INPUT OUTPUT 

‘INPUT 

_ INPUT 
| PULSE © 
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