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RELATED GOVERNMENT PROCUREMENT OPBRATION, THE UNITED STATES GOV- 
ERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSO- 
EVER; AND THE FACT THAT THE GOVER, MENT MAY HAVE FORMULATED, . . DESCRIPTION 

FURNISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS 
OR OTHER DATA IS NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS 10 
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. 
GR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL 
ANY PATENTED INVENTION THAT MAY tt ANY WAY BE RELATED THERETO. 

  

    

REQUIREMENTS : SN 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 EXCEPT AS, AND IN ADDITION TQ, THE REQUIREMENTS SPECIFIED HEREIN. 
B 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN ND 1015404, CLASS 2. 

D MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 WITH THE MANUFACTURER'S IDENTIFICATION, DATE CODE, : 

KEYING STRIPE AND THE NUMBER 321. 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS I, CODE 2. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE METHODS 

OF MARKING AS SPECIFIED IN ND 1002215. 

2. ACCEPTANCE AND INSPECTION: QUALITY DEMONSTRATION PER TABLES I, II, AND III. 

A. DEFINITION: A LOT 1S DEFINED AS A GROUP OF PARTS IN A SINGLE PROCUREMENT SELECTED FROM A SINGLE CONTINUOUS 

"PRODUCTION RUN USING LIKE MATERIALS WHICH ARE CONTROLLED USING A PROCESS WHICH IS THE SAME FROM THE BEGINNING TO 

THE END OF THE RUN. MAXIMUM SHIPPED NUMBER OF UNITS IN ANY LOT SHALL BE 5000 UNITS. 

B. TEST CONDITIONS: - . 

(1) THE TESTS AS DEFINED IN TABLES I, TI, AND III SHALL BE PERFORMED BY THE QUALITY CONTROL DEPARTMENT OF THE VENDOR. 

  

      (2) UNLESS OTHERWISE SPECIFIED HEREIN ALL ELECTRICAL TESTS MUST BE RE ED «6TO AN AMBIENT TEMPERATURE OF PLUS 25 

PLUS OR MINUS 1/2 DEGREE CENTIGRADE. . 

(3). THE PRE-SEAL TEST PER TABLE I SHALL BE PERFORMED AFTER THE FINAL PRODUCTION INTERNAL VISUAL INSPECTION AND 

PRIOR TO SEALING.   
€. VENDOR SUPPLIED DATA: 

(1) DATA FROM TABLE I AND II SHALL ACCOMPANY THE LOT WHEN SHIPPED TO THE PURCHASER. UNITS USED IN QUALITY DEMONSTRATION 

TESTS OF TABLE III SHALL NOT BE SHIPPED AS PART OF THE DELIVERY BUT SHALL BE FORWARDED ALONG WITH THE TEST DATA FROM 

TABLE EII UNDER SEPARATE COVER TO THE PURCHASER, ATTENTION: PURCHASING AGENT. 

(2) THE DATA SUPPLIED PER TABLE I SHALL INCLUDE THE NUMBER OF SUB-LOTS TESTED, THE NUMBER OF UNITS THAT FAILED FROM 

EACH SUB-LOT, THE CAUSE GF FAILURE, AND THE NUMBER OF TIMES THE SUB-LOT WAS RE-SUBMITTED. THE MAXIMUM SIZE FOR 

ANY SUB-LOT SHALL bE 1000 UNITS. 

(3) THE DATA SUPPLIED PER TABLE II SHALL INCLUDE THE NUMBER OF UNITS REJECTED PER THE TEST, THE CAUSE OF REJECTION, AND 

THE DATE CODE OF THE UNITS TESTED. | | 

(4) THE DATA SUPPLIED PER TABLE III SHALL INCLUDE THE NUMBER OF UNITS REJECTED PER THE TEST, THE CAUSE FOR REJECTION 

BY SERIAL NUMBER AND THE DATE CODE OF THE. UNITS. 

D. SELECTION OF UNITS FOR TEST:   
(1) THE SAMPLE USED FOR TABLE II SHALL BE RANDOMLY SELECTED FROM THE ENTIRE GROUP OF UNITS WHICH CONSTITUTE A LOT. 

(2) A LOT MAY BE RESUBMITTED FOR TABLE II AND TABLETYZ ONCE. THE REQUIREMENT OF MIL-S-1900c FOR LOT RESUBMITTAL 

SHALL APPLY WITH THE TIGHTENED INSPECTION FOR THE CHARACTERISTICS WHICH FAILED. : 

(3) UNITS USED IN TABLE III, SUBGROUPS 1 AND 5 MAY BE ELECTRICAL REJECTS FROM THE SAME LOT. 
* e¢ eae eee @8 

® * ¢ * * s e 

(4) ACCEPTABLE UNITS USED IN TESTING SUBGROUP 2 OF TABLE II SHALL BE USED IN SUBGROUPS 2, 3, AND 4 OF TABLE III. , piihd te bob! 
IN TABLE III ACCEPTABLE UNITS FROM SUBGROUP 2 MAY BE USED IN SUBGROUP 5. | Pes 

©) AFTER COMPLETION OF TESTS, UNITS USED IN SUBGROUP 3 OF TABLE III SHALL BE USED IN SUBGROUPS 6 OF TABLE III. | NOE CEIPTION ow Ne | 
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DESCRIPTION 
  

  

REDRAWN AND REVISED PER TDRR 19001   

         

   

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

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

E. DATE CODE: * 

(1) UNITS SHALL BE DATE CODED INDICATING THE WEEK SEALING OPERATION WAS PERFORMED. AN ADDITIONAL LETTER MAY BE ADDED TO THE 

DATE CODE TO SEPARATE LOTS FOR THE PURPOSE OF TRACEABILITY. | 

DESIGN: 

A. ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT: 

(1) VOLTAGE TO PIN 10: PLUS 10.0 VOLTS WITH RESPECT TO PIN 5. 

(2) VOLTAGE APPLIED TO ANY INPUT PIN PLUS OR MINUS 4 VOLTS WITH RESPECT TO PIN 5. 

(3) THERMAL RESISTANCE, JUNCTION-CASE. (Ojc): 200°C/WATT. 

(4) THERMAL RESISTANCE, JUNCTION-AMBIENT. (Ojq): SO0°C/WATT. 

B. TEMPERATURE: | 

(1) TEMPERATURE RANGE, JUNCTION, OPERATING: -55°C TO +125°C. 

(2) TEMPERATURE RANGE, JUNCTION, STORAGE: ~-65°C TO +150°C. 

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

C. CONSTRUCTION: 

(1) SEMICONDUCTOR: SILICON, NPN os 

(2) ENCLOSURE: SEE FIGURE, HERMETICALLY SEALED AND ELECTRICALLY ISOLATED FROM POWER OR GROUND. 

(3) LEADS: 
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. MIL-STD-750 WITH EXCEPTIONS NOTED BELOW). | 

A. LEAD FATIGUE: LEADS SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. THE UNIT SHALL BE HELD INA 

VERTICAL POSITION WITH A 2 OUNCE WEIGHT SUSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING SHALL BE 

PERFORMED. A CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT, 45 DEGREES FROM THE VERTICAL IN ONE DIRECTION, AND BACK 

45 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE SHALL BE EVIDENCED AFTER THE TEST. . 

s 

B. LEAD TENSION: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 1. POUND MINIMUM FOR 30 SECONDS. 

~ NO MECHANICAL DAMAGE SHALL BE EVIDENCED AFTER THE TEST. . 

C. SEAL TEST: 

THE UNITS SHALL BE SUBJECTED TO THE LEAK TESTS AS SPECIFIED IN ND 1002246. A LEAK‘GE RATE OF 5 x 1078 cc/atm/sec OR GREATER 

SHALL CONSTITUTE A FAILURE. . . | 

D. AVERAGE PROPAGATION DELAY (Tp): MEASUREMENTS SHALL BE PERFORMED ON EACH INPUT USING TEST CIRCUIT SPECIFIED IN FIGURE 1 a 

MADE UP OF ACCEPTABLE UNITS WHERE Tp = (T, + 1,)/2. VOLTAGE 4V + 10% DURING TEST ALL UNUSED BASES SHALL BE GROUNDED. tte CRG: 
oe ee * 
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E. OPERATION LIFE: AN ODD NUMBER OF UNITS (GATES) SHALL BE CONNECTED 

IN SERIES WITH THE OUTPUT OF THE LAST UNIT SUPPLYING THE INPUT TO 

THE FIRST UNIT, THUS FORMING A "RING" AS SHOWN IN FIGURE 2 | 

WITH 8V ¢ 5%.DC APPLIED TO THE POWER TERMINALS OF ALL UNITS IN THE 

CIRCUIT ("RING") OSCILLATION MUST OCCUR AT THE INITIATION OF THE TEST. 

F. VISUAL AND MECHANICAL EXTERNAL EXAMINATION: ©. | 

MARKINGS SHALL BE LEGIBLE. THE CASE FINISH SHALL HAVE NO FLAKING, 

SPATTERING, CHIPPING OR HOLES. THE GLASS OR CERAMIC SHALL HAVE 

NO SEAL IMPAIRING CRACKS. RE-ENTRANCE AT THE GLASS, CERAMIC OR 

SOLDER SEAL SHALL NOT EXTEND TO OVER 50% OF THE SELL WIDTH. NO 

FOREIGN MATTER SHALL BE IN OR ON THE SEAL INTERFACE. LEADS SHALL 

BE FREE FROM KINKS AND NICKS AND SHALL MAINTAIN A UNIFORM THICKNESS 

WITHIN LEAD SPECIFICATIONS. THE UNITS SHALL COMPLY WITH THE SPECIFIED 

LEAD MATERIAL REQUIREMENT. LEAD SECTION (A) MAY BE CUT FROM THE LEAD 

PREFORM AND SHALL NOT BE SUBJECTED TO PHYSICAL EXAMINATION. NO BODY 

PAINT SHALL BE ON THE LEADS OR PACKAGE SEAL AREA. 

      J   
G. PRESEAL VISUAL INSPECTION: THE PRESEAL VISUAL INSPECTION SHALL BE 

PERFORMED USING THE REJECTION CRITERIA OF ND 1002257. 

HA EMITTER-BASE BACK BIAS TEST: ALL BASE INPUTS SHALL HAVE MINUS 

    

  

                    
  

    
  

    
  

  
  

    

    

        

  

    
   

  

      

      

    

    

                      

  

  

180 

A VOLTS WITH RESPECT TO THE COMMON EMITTER CONNECTION, THE = <©/OMAN) 120 TYP 
DC CURRENT OF TABLE II SHALL BE PERFORMED BEFORE AND AFTER OUTSIDE 

THE EMITTER-BASE BACK BIAS TEST WITH A MAXIMUM TOLERABLE | 
CHANGE IN BETA OF #10%. ee J 

TT | 

| 190 MAX 242 | 
| OUTSIDE | 2aeltP) 

0 

1 | 
* 

y t 
—T 

TABLE I 
.0O09 

PRE SEAL VISUAL INSPECTION 
MAX TYP 

TEST CONDITIONS SUB_LOT 
M SEO IDE 

VISUAL SEE NOTE 2C(2) or9_eTl, |} jt] OF 060 
INTERNAL AND 4G 010 a" Jat Jet Jet Je OD OWIDE 

INSPECTION | TYP 3 f3 £3 22,0 ° i 

*F 8 9 10 

ob 

O70 MAX 
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POSE, coer th enaUtRT eaten couneetion wive h ger mTELy 
() LL EVISIONS | : 

eiUvee cuumren, oceeeseaneretacetartateior unnaattl | IcZ9OOI| Ee DESCRIPTION [pare _[ APPROVAL . 

: iiediannta aban ace ae tae | SRT ST LA i 
IR Cah oe arti, rar ting ) PER TDRR __= PME ) ee 

| A |REVISED PER TORR ‘89 uk Aah | : 

7 TABLE 11 | | B | REVISED PER TORR 19001 seer] yl 

s T ae ACCEPTANCE INSPECTION ** TT : 

- TEST : [SYMBOL TEST CONDITIONS “TLIMITS UNITS LoTSs=éd| 

o ee _ MIN [MAX | 

* SUBGROUP 1 | 
| 

( VISUAL AND - METHOD 2071 | -|- *LTPD = 10 

. | __ MECHANICAL EXAMINATION EE NOTE 3 D (6) MAX. ACC.NO. = 3 

= SUBGROUP 2 [PINS S 7 TPIS PIN BRT TPIT 
a BASE CURREN | 1, RRIF IV TF TEOUET OM r *LPTD = 1.0 

| BASE CURRENT 1p [*1800210mv {+8702 2mV MAX, ACC,NO. 2 
| 

: _ | BASE CURRENT 3 _ [#1800210mV |+1800£10mV | OV |+8702mV (COMBINED) 
. 

d -————— a rv | — i 
r OUTPUT VOLT. PIN 1,9 Vp |+770£2mV OPEN Ov {OPEN 

a OUTPUT VOLT. PIN 1,9 ~ Vo OPEN -1+770+2mV OPEN 

4 OUTPUT VOLT. PIN 1,9 Vo ‘OPEN OPEN +770+2mV | 

L | _|__ | 
4 SAT. VOLT. PIN 1,9 Vs |+870#2mV [OPEN OPEN 

; SAT. VOLT. PIN. 1,9 Vs [OPEN +870+2mV OV {OPEN 

: |SAT. VOLT. PIN 1,9 Vs |OPEN OPEN +8702 2mV *LTPD = 5 

: — (COMBINED) 

: t $$ $$} 
MAX, ACC.NO.= 3 

| 

: OUTPUT CURRENT PIN 1,9 Ip  |#50022mv | +500 2mV +500+ 2mV 
: 

| COLLECTOR-EMI TTER Icey |+500£2mv = | +5002 2MV +500+2mV 
; 

| | THRESHOLD CURRENT 
: 

‘ 

: 

: Z 1 

a 

id COLLECT. CUTOFF CURRENT | Iceg {OPEN OPEN 
f 

ae EMITTER CUTOFF CURRENT leBo {Ov OPEN OPEN 
: 

tog COLLECT. CUTOFF CURRENT | Icgq {OV +8+.1V | OPEN 

4 

| 

4 [INTERFACE TEST By [p7oz2m er SKN 10 +10V 

: INTERFACE TEST B> |OPEN 870+2mV SKN TO #0) | OPEN 

: —____| 
; INTERFACE TEST Bz  |OPEN OPEN OV  |870+2mv | SKN TO +10V | OPEN | 

[ - 

4 COLLECTOR EMITTER VCEO ~ SrA D) PIN AND 

1 SUSTAINING VOLTAGE gust. | '¢ = SmA (PULSED) PINS 1,9 AND 5 : VOLTS 

i AVERAGE PROPAGATION DELAY) Tp "SEE NOTE 3D (4) AND FIGURE 1 : : 24 |nsec |*LTPD = 7 

go. _- —__—_}|— 
. MAX.ACC.NO. = 1 J 

: COLLECTOR RESISTANCE Ry BETWEEN PINS 10 AND 1,9 : *LTPD = 10 

; Le | MEASUREMENT CURRENT = 1mA 2.7|4.15| Kohms| max. ACC-NO. = 
| 

q 3 D.C. CURRENT GAIN Ic = ImA, Veep = 0.5V ALL TRANSISTORS 30 200) *LTPD = 7 
4 

i 
— — — — - aromas - Mid 2 tl eS = 

a 

| ; 

i * LTPD PER MIL-S-19500C, TABLE 1V 
" /** SAMPLE SIZE USED BY THE BUYER AND VENDOR SHALL BE THE SAME 
: AND SHALL CORRESPOND TO THE MAX ACC NUMBER SPECIFIED IN MIL-S-19509C, TABLE IV 

x *** MEASUREMENTS TO BE MADE ON GATE 1 AND GATE 2. : 
*® TEKTRONIX SAMPLING PROBE P6032 WITH SOX ATTENUATOR | 

4 eee4* TEST TO BE PERFORMED IN SEQUENCE INDICATED | 
fi 
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TABLE 11 

~ QUALITY DEMONSTRETTON TESTS# 

TEST CONDITION LOT 

    

    

  

  

SUBGROUP 1 SEE NOTE -2 D(3) [Tpp* = 20 

PHYSICAL DIMENSION METHOD 2066 MAX. ACC.NO.=1] Bo: : ! 

j 
t 

“SUBGROUP 2***** SEE NOTE 2 D(4) 
THERMAL SHOCK METHOD 1056, CONDITION B LTPD* = 7 § 4321 

  

    
  

  

(150°C TO -65°C, 5 CYCLES) (COMB | NED) So | 

| SEAL TEST SEE NOTE 4 C AX. ACC.NO.=1 | : 
| 

| SUBGROUP 3***** SEE NOTE 20(4) _ 
| | 

STORAGE. LIFE METHOD 1031 | LTPD* = 5 | : 

| ltstg = 150 + 5°C, 1000 HOURS (COMBINED) : | 

“ SHOCK METHOD 2016, 1500 G, 0.5 MSEC MAX. ACC.NO= 1 
: 5 BLOWS EACH IN ALL AXIS x,;— x5 | 

DIRECTIONS 30 BLOWS TOTAL | | a 

VIBRATION VARIABLE | METHOD 2056, 30 6 FROM 5 TO 2000 | | | 

ITED TO 
FREQUENCY COBLTTUDES 3 CYCLES, 15 MINUTES Oo | we ee 

PER CYCLE MINIMUM | 
: 

CONSTANT ACCELERATION [METHOD 2006, (20,000 G) Y1 & Y2 AXIS | | 

ONLY a 

SUBGROUP 4 SEE NOTE 2p (4) 

OPERATION LIFE METHOD 1026 . 
SEE NOTE 4 E ~ AND FIGURE 2 

Ty = = +22°C MIN IN FREE AMBIENT AIR 

t = 1000 HOURS 

     

    
      

      

   

    Ae = 3 

MAX. ACC.NO. =0 Z| 
~ VIEW SHOWN FOR AXIS REFERENCE ONLY 

TABLE 111 (CONTINUED) - a 

LTPD* = 20 

    
    

    
    

     

SEE NOTE 20(3) 

LEAD TENSION SEE NOTE 4A yf GOMBINED) , TEST 

TIGUE | SEE NOTE 4B e~ACC.NO= 

LEAD Fariey ’ END POINTS FOR 
SUBGROUPS 2, 3, 4AND & 
OUTPUT VOLTAGE,PIN 1,9] Vg 
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