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‘ 18 AMY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS . . 4. SPEC! AL CONDITIONING BY SUPPL dj ° Pe - LACES REV WITH 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IM ANY MANNER 

   
     
    

      

  

      

  

      

: Hee NAM, mHGiTS Om PAnMIAsiON To. MaMUrac TURE. UAE, Gm SLL Amv oo, , | A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE ® F. ICHANGES AND UPGRADED TO LU 
: | : FOLLOWING SCREENING TESTS PERFORMED DURING THE CLASS A RELEASE PER TORR» W 
5 REQUIREMENTS: : 7 TIME INTERVAL BETWEEN THE FINAL SEAL AND THE , y) G JREVISED PER TDRR 04250 
: ?. GENERAL: | 240 HOUR BURN-IN. | aj JREVISED PER TDRR 04546 ieee 
4 D A. INTERPRET DRAWING. IN ACCORDANCE WITH STANDARDS PRESCRIBED (1) ACCELERATION AT 20,000 G MINIMUM IN THE Yy ORIENTATION CT evi pa 27 a he —— 'D 
- | BY MIL-D-70327., . PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G : 

4 B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS MINIMUM IN THE Y; ORIENTATION. 7 mS . . 

4 SPECIFIED IN ND 1015404, CLASS 1 _ (2) HELIUM LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION ‘ Fo Sa 
‘ | Cc. UNITS SHALL BE 7*PABLE OF MEETING ALL THE QUALIFICATION C, PROCEDURE IIT a OR b. A LEAK RATE OF 1X 108 AM : * Be! , Se 

REQUIREMENTS OF ND 1002051,UNLESS MODIFIED OR AMMENDED BY. CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. | Ce 

| DESIGN REQUIREMENTS SECTION OF THIS DRAWING. - | St 
o A -1002215. CLASS I, CODE 2.. (3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A, =e . , ee 
a D.. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER ND-1002215, ; GLYCERIN MAY BE USED IN LIEU OF MINERA. OIL. | Oo a 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE i ° | 2 
FOLLOWING CONDITIONS: | yy ™ a 

2. INSPECTION AND ACCEPTANCE: 1. AMBIENT TEMPERATURE: 25° + S°C | oy 
A. MECHANICAL REQUIREMENTS: * 2. COLLECTOR VOLTAGE Vce: 45 ¢ 5 VOC PER ELEMENT 

1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND1015402 3. POKER DISSIPATION: 150 MW + 10% PER ELEMENT 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 

ACCOMPANY EACH SHIPMENT. | “ ECTRICAL CHARACTERISTICS PRIOR TO PND FOLLOMING BURN-IN: 
2) -MARKING: THE NASA DRAWING NO. (LAST THREE DIGITS REQ'D), DASH NO. AND THE MFGR'S | : 

NAME, TRADEMARK OR CODE; DATE CODE, LOT CODE, AND SERIAL NO. SHALL BE PERMANENTLY 1) EMITTER CUTOFF CURRENT, lego. 

AND LEGIBLY MARKED ON THE PART PER ND-1002019. MARKING OF UNIT PACKAGES AND EXTERIOR . 2) COLLECTOR CUTOFF CURRENT, Igo. 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA DRAWING NO. THE MFGR'S PART NO. MAY 3) COLLECTCR SATURATION VOLTAGE, Vc (sar) 

APPEAR ON THE PACKAGE. 4) STATIC FORWARD CURRENT TRANSFER RATIO, hep SEE NOTE 3.   
D. THE DATA SHALL BE PRESENTED IN A MANNSR THAT PROVIDES POSITIVE . 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 

TEST READING, THE FINAL READING AND THE PERCENT CHANGE ne 

THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTE 
fe 

‘ap woe 
  

        ~ 3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN, units FRiL Ite ron iN TIAL Oi LH REN 
B. ELECTRICAL REQUIREMENTS: PER TABLE II & II! IN hee, 

1) COLLECTOR CUTOFF CURRENT (Icgo) AT 100°C FE TT ee MUST BE GREATER THON > NINOIMPERE) SH. not Be 
2) EMITTER CUT9FF CURRENT (!EB0) 
3) SWITCHBACK VOLTAGE (LVcEFo) 
4) STATIC FORWARD CURRENT TRANSFER RATIO (hee) 

5) STATIC FORWARD CURRENT TRANSFER RATIO, RATIO, . EMITTER-1 
6) BASE VOLTAGE DIFFERENTIAL, | 

   

   

  

  
| . BASE-1 

7) COLLECTOR SATURATION VOLTAGE VCE(SAT) ‘ EMITTER-2 40° o 

/ GRAPHICAL SYMBOL COLLECTOR-1 BASE-2 : 
] | 3. DESIGN REQUIREMENTS: ELEMENTS INSULATED FROM CASE : | 

- n. ELECTRICAL RATING: PER TABLE | | ; : OL ECTOR 2 sa 
B. ELECTRICAL CHARACTERISTICS: PER TABLES 11 & III, | 7054 MAX 045 MAX 
c. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO +200°C 
p. POWER DISSIPATION: (EACH ELEMENT) 

1) AT 25°C CASE TEMPERATURE: 1,5 WATTS, | : | 
2) AT 100°C CASE TEMPERATURE: 860 MILLIWATTS, : | : an . meas me 
3) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS, . () REPLACES REV(E )WITH CHANGE: < 

E. POWER DISSIPATION (DUAL) TOTAL: So | - 
1) AT 25°C CASE TEMPERATURE: 3 WATTS. Sd 
2) AT 100°C CASE TEMPERATURE: 1.7 WATTS ' 
3) AT 25°C AMBIENT TEMPERATURE: 600 MILLIWATTS, Po = Ne a | 

ES" pose BATE —_— TRANSISTOR, 
. NPN, SILICON, DUALSECTION 

PROCURE ONLY FROM APPROVED SOURCES LISTED © | i 
ON NDI002034 FOR THIS DRAWING ONLY we SPECIFICATION CONTROL DRAWING 

ere eo 80230|C| 010378 
| _ APPLICATION = scale NONE [wr Ss*é“~*é‘éwiSMee’”~=C«wds=irs CS 
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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 OPERATION. THE UNITED STATES GOVERN. 
WENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED, FURNISHED. OR 
1M ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS 

     WOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IM ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEY- 
ING AMY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATEO THERETO. 

   

TABLE 11 

D ELECTRICAL CHARACTERISTIC AT Tc = 25°C & 1000 CPS 
(UNLESS OTHERWISE SPECIFIED) 

NITS 

ag SnD nnn ge EEReeenepenemnememmemmmmneretcartenemeneenrmenm ene 

TEST 
PARAMETER CONDITIONS | SYMBOL 

1E=0 
COLLECTOR CUTOFF CURRENT VCB=80V 

| lF=0 
COLLECTOR CUTOFF CURRENT VCB=80V 

EMITTER CUTOFF CURRENT 

TC=150°C | 

EMITTER TO BASE | 
BREAKDOWN VOLTAGE 
COLLECTOR TO EMITTER (SEE 
BREAKDOWN VOLTAGE NOTE 4) 

COLLECTOR TO BASE |C=1QQUA 
BREAKDOWN VOLTAGE }E=0 

SWITCHBACK VOLTAGE Soce 4) ltecg 
STATIC FORWARD CURRENT/SEE 
TRAWSOFER RATIO, RATIO \NOTEIAV 
STATIC FORWARD OORT o (nor P1C=LOMA 
TRANSFER RATIO, RATIO \NOTEI;VCE=10V hFE 2 

- COLLECTOR SATURATION ~~ |1C=50MA 
| VOLTAGE {B=SMA 

   

      
   

    

1E=100UA 
1C=0 

    

    

    
  

    

  

   
    

     
       

  

            

  

  

         
  

BASE SATURATION VOLTAGE = [Jp cu VBE(SAT) | == | 9 VOLTS 
BASE VOLTAGE DIFFERENTIAL WBE-1 
(AdSOLUTE VALUE) VBE 21 
BASE VOLTAGE DIFFERENTIAL |1C=100UA |IVBE-1 
(ABSOLUTE VALUE) VCE=5V VBE 21 

      
   

BASE VOLTAGE DIFFERENTIAL 

    

U ; | 

VOLTS 

VOLTS 
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| | 1E=0 
OUTPUT CAPACI TANCE VCB=10V 

, | : | f=140KC 
; IC=0 

| INPUT CAPACITANCE VEB=0,5V 
i #=140KC 

fF . SMALL=SIGNAL, SHORT-CIRCUIT |1C=S5OMA 
| FORWARD CURRENT TRANSFER |VCE=10V- 

7 RATIO f=20MC 
VCB=80V | COLLECTOR CUTOFF CURRENT = Ire y por 

  

CHANGE 

SMALL-SIGNAL, SHORT-CIRCUIT |1C=1MA 
INPUT IMPEDANCE VCB=5V 

  

      

a (VBE-1 | 

VBE 21 10 |uV/°c 

   
1 C=300UA 
VCE=10V 
BW=1 
R 

     
     

g=S10 fv    

NOISE VOLTAGE (SEE NOTE 2 VCE= SV UWA 
| \ (C= 100UA Aw 

| , —----]falkC - 
—_ {[Rgt1KN 
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 | 
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20 of 4 
Cf} 9LEOIO! — [______bsscniprion | eave | arrnovat | 

REPLACES REVE WITH CHANGES ) -.| F JAND UPGRADED TO CLASS A, [4-26 @) "_ [RELEASE PER TORR 0/776 2 
“aLJ REVISED PER TORA 2324 

  

      

      

  

     

TABLE | 

. MAXIMUM RATINGS Tc =25C 
(UNLESS OTHERWISE SPECIFIED) 

OLLECTOR |COLLECTOR| EMITTER 
VOLTAGE 

(VcBo) (Vceo) 

POWER | POWER 
VOLTAGE |VOLTAGE| DISSIPATION {DISSIPATION 

(VeBo) |(EACH ELEMENT) (DUAL) . 

|voc_ | voc | watts _|__watts 

  

_ NOTES? 
1, LOWEST VALUE OF hFE SHALL BE hFE1 (NUMERATOR), 

2. TO BE MEASURED ON QUANTECH NOISE ANALYIZER MOD, 310 
OR 311 OR EQUIVALENT, | 

3. AT LOWEST SPECIFIED COLLECTOR CURRENT, IC 

"4 PULSE CONDITIONS * LENGTH § 300 U SEC, DUTY CYCLE*1% 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
      

(©) REPLACES REV(E) WITH CHANGE= ~~ 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATES GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT YHE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED. OR 
108 ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER BATA IS 
WOT TO BE RECAROCED BY IMPLICATION OR OTHERWISE AS IM ANY MANNER 
LICENSING THE HOLOER OR ANY CYMER PERSON OR CORPORATION. OR CONVEY- 
166 ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IM ANY WAY BE RELATES THERETO. TABLE 111 
ADDITIONAL ELECTRICAL CHARACTERISTIC AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED) 

EIA 
TYPE | 

DES|GNATI ON 
(FOR REF. 
ONLY ) 

   
   

     

   

     

    

    

     

              

    

NO. OR 
ELEMENTS    

NASA 
PART NUMBER PER DEVICE 

    
    1010376-1 2N2060 — 
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Ve 

      

SYMBOL ma yn 

50| 150 

PARAMETER TEST 
CONDITIONS 

  

   

  

   
     

SMALL-SIGNAL, SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 

    
1C=1MA 
VCE=SV         

   

    

      

  

1C=1MA 1000 |4000 | onMS 
VCE=5V    

IMPEDANCE 

SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

ISTATIC FORWARD 
|CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
|CURRENT TRANSFER 
[RATIO 

STATIC FORWARD | 
CURRENT TRANSFER 
RATIO 

ALL REQUIREMENTS 
OF -1. 

   
      

  

1C=1MA 
VCE=SV © 

          

      

    

IC=10UA - 
VCE=10V 

    

    

    

  

   

    
   

    
   

| C=100UA 
VCE=10V 

       

   

| C=1MA 
VOE=10V 

            

  

  

    

   

1C=10MA — 
VCE=10V 

    

SMALL-SIGNAL SHORT- 
1C=1MA 
VCE=10V__    

   
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

SMALL-SIGNAL, SHORT=- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

SMALL=SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADM! TTANCE 
STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

hfe 

  

        
    
    
    
    
    
    
    
    
    
    
    
    
    
        

    
    
    
    
      

   

   

  

   

1C=1MA 
VCE=5V 

   

    
   

1C=1MA 
VCE=5V 

   

    
   

1C=1MA 
VCE=SV 

   

    

  

    
   

1C=10UA 
VCE=10V 

   
1C=100UA 
VCE=10V 

   

    

  

   

    

    

|C=1MA 
VCE=10V 

   
1 C=10MA 
VUE=10V 

   
1C=300UA 
VCE=10V. 
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REVISIONS 

REPLACES REV E WITH CHANGES 
AND UPGREDED TO CLASS A 
RELEASE PER TORR 0(77%5 
REVISED PER TORR 2324 
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PART CONDITIONS 
NUMBER . (FOR REF PER DEVICE 

ONLY) 

| ALL REQUIREMENTS OF Hs 
1010376-4 : 2 -1 : wo Eck 

SWITCHBACK VOLTAGE | Ic=10MA, |LVceEp | eof = VOLTS | 
: ) | | ig=0 a a i 

! : STATIC FORWARD Vce=1. OVDC ph Bes . 
: : | CURRENT TRANSFER 1c=5MA , a 
. | RATIO 7 | | _ 
: 7 COLLECTOR TO EMITTER IcsI00MA | BVcER VOLTS | | | . BREAKDOWN VOLTAGE | FpeslO | | | | 

_. i _ _ __ . " ) NO 4 o , a 
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