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NOTICE — WHIN GOVERNMNENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN 1IN CONNECTION WITH A DEFINITELY
RELATED GOVERNMENT PROCUREMENTY OPERATION. THE UNITED STATES GOVERN.
NENT THEREBY INCURS MO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER:
AND THE FACY THAY THE CGOVERNMENT MAY MAVE FORMULATED, FURNISHED. OR
10 ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS
NOT YO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER
LICENSING THE MOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEY-
ING ANY RIGNTS A PERNISSION TO MANUFACTURE. USE. OR SELL ANY
PATENTED INVENTION THAT NMAY IN ANY WAY BDE RELATED THERETO.

REQUIREMENTS:

GENERAL:

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

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS

| SPECIFIED IN ND 1015404, CLASS 1

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION
REQUIREMENTS OF ND 1002051,UNLESS MODIFIED OR AMMENDED BY
DESIGN REQUIREMENTS SECTION OF THIS DRAWING.

UNiT PACKAGING AND FAGRinNG Snaii BE IW ACCORDANCE WITH

MIL-P-19491 LEVEL A, . |
UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION
TO THE REQUIREMENTS SPECIFIED HEREIN,

INSPECTION AND ACCEPTANCE:
- MECHANICAL REQUIREMENTS: . S
LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402
A CERTIFICATE 0F COMPLIANCE WITH THIS REQUIREMENT
SHALL ACCOMPANY EACH SHIPMENT,
MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE;
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND °

CCISLY MARKED ON THE PART PER MIL-CTD-130, WARK-

ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON-
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND
| REVIS!ON LETTER,
MECHANICAL DIMENSIONS PER OUTLINE SHOWN,
ELECTRICAL REQUIREMENTS: PER TABLE 11 & 111
COLLECTOR CUTOFF CURRENT (icBg) AT 1000C
IMITTER CUTOFF CURRENT (IgBO) |
SWITCHBACK VOLTAGE (LVCEOD) | |
- §TATIC FORWARD CURRENT TRANSFER RATIO (hfE)
» GTATIC FORWARD CURRENT TRANSFER RATIO, RATIO,
BASE VOLTAGE DIFFERENTIAL,

COLLECTOR SATURATION VOLTAGE VCE(SAT)

" » DESIGN REQUIREMENTS:
ELECTRICAL RATING:
ELECTRICAL CHARACTERISTICS:

PER TABLE | \
PER TABLES 1} & 111

POWER DISSIPATION: (EACH ELEMENT) |
AT 25°C CASE TEMPERATURE: 1.5 WATTS.,
AT 100°C CASE TEMPERATURE: 860 MILLIWATTS,
AT 259C AMBIENT TEMPERATURE: 500 MILLIWATTS,
POWER DISSIPATION (DUAL) TOTAL:

AT 250C CASE TEMPERATURE: 3 WATTS,
1B AT 100°C CASE TEMPERATURE: 1,7 WATTS, :
i B AT 259C AMBIENT TEMPERATURE: 600 MILLIWATTS,
N LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN
. R ~ CONDITIONS,
. PROCURE ONLY FROM APPROVED SOURCES LISTED
R ON ND1002034 FOR THIS DRAWING ONLY ~ —~ ~
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ELEMENTS INSULATED FROM CASE

STORAGE AND OPERATING JUNCTION TEMPERATURE: -65C T0O +200 C
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l!!l'l!ii!ii!!ll!llll owscmwmow | oate | areeovar

: | SYM | -
REPLACES REV E WITH ot '
| F ICHANGES AND UPGRADED TO

SPECIAL CONDITIONING BY SUPPLIER: CLASS A RELEASE PER TDRR s~ WA/

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT
THE FOLLOWING CONDITIONS; | -
1. AMBIENT TEMPERATURE: 25° & 50C |
2, COLLECTOR VOLTAGE VCg: 45 t 5 VDC PER ELEMENT S
3. POWER DISSIPATION: 150 MW % 10% PER ELEMENT - F
THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING | .-
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- - S -
IN: |
' . EMITTER CUTOFF CURRENT, IEBO. | o
COLLECTOR CUTOFF CURRENT. Iren R - K ST

‘ -— aNs QD Ggn W ¢ L4 u“v. . . F

. COLLECTOR SATURATION VOLTAGE, VCE(SAT) | - T

. STATIC FORWARD CURRENT TRANSFER RATIO, hpg, SEE NOTE3. R TR A

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES = & o
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR S * e T
WITH THE INITIAL TEST READING, THE FINAL READING AND
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ-
ING, THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS,
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH -CHARACTER-
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL
READING, UNITS FAILING TO MEET INITIAL DRAWING RE-
QUIREMENTS OR HAVING CHANGED MORE THAN 20% IN hfg, OR
HAVING INCREASED MORE THAN 3 TIMES IN Iran (THE
ABSOLUTE CHANGE MUST BE GREATER THAN 5 NANGAMPERE)
SHALL NOT BE ACCEPTABLE,
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NOTICE — WHEN SOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA
ART USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY
RELATED GOVERNMNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN.
NENT THERESY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER:
AND THE FACY THAT THE GOVERNMENT MAY HAVE FORMULATED, FURNISHED. OR
100 ARY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA 18

NOY TO BE REGARDED BY IMPLICATION OR OTHEIRWISE AS IN ANY MANNER
LICENSING THE MOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY-
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE. OR SELL ANY
PATENTED INVENTION THAT NAY IN ANY WAY BE IILIYID‘TRIDCYO.

TABLE |1

N ELECTRICAL CHARACTERISTIC AT Tg¢ = 25°C & 1000 CPS |
UNLESS OTHERWISE SPECIFIED) ‘

~ . - TEST LIMITS
: - PARAMETER | cownp)TIONS wAX |UNITS
- | | |E=0

_ COLLECTOR CUTOFF CURRENT  [¢c=o

B
& o - |1E=0 |

! COLLECTOR CUTOFF CURRENT  |vCB=80V

- 76=150°C

1  hec=0

| EMITTER CUTOFF CURRENT VEB=5V |EBO

EMITTER TO BASE BVEBO - VOLTS

| E=100UA

BREAKDOWN VOLTAGE 1C=0

COLLECTOR TO EMITTER (SEE mm- VOLTS
| BvCBO . VOLTS

SYMBOL

| C=100MA
BREAKDOWN VOLTAGE _ NOTE4)RBE=10 N

COLLECTOR TO BASE | C=100UA
BREAKDOWN VOLTAGE 1E=0

| WITCHBACK VOLTAGE oog ) '™ [veeo | 0| = |vours

STATIC FORWARD CURREN'I‘(SEE | C=1MA

TRAMAEREm AATIN D=1 tvwavyevylIVIArE—-TNVY
(N AY YL IV [ BN Y N AY o S B I~ AYEX R, N I e Bl 9 Y™

STATIC FORWARD CURRENT/SEE Y 1C=100UA
TRANSFER RATIO, RATIO \NOTE1]VCE=10V

EEEEES
[ | o -
hFE 2

BASE VOLTAGE DIFFERENTIA
CHANGE |

| C=300UA
VCE=10V

NOISE FIGURE BW=1

Rg=510N

| | |- | COLLECTOR SATURATION  [1C=50MA --.-
| | C=50MA
| BASE SATURATION VOLTAGE - |, p_cua VBE(SAT) VOLTS
" | BASE VOLTAGE DIFFERENTIAL |[IC=1MA -E“
(ABSOLUTE VALUE) VCE=5V VBE 21
BASE VOLTAGE DIFFERENTIAL |1C=100UA -Hm
(ABSOLUTE VALUE) VCE=5V VBE 21
| C=100UA ,
VCE=5V
TA=-559€ TO 10juv/oC
125°¢C
SMALL-S|GNAL, SHORT=CIRCUIT [1C=1MA
- |LINPUT_IMPEDANCE VCB=5V
| 1E=0 |
OUTPUT CAPACITANCE  |vCB=10V 15
- £=140KC |
IIIIIIIIII|IIIIIIIHHHIIIIIII
o0 | = | im
|Iii||||||||ii||iiii|um&p;.

VCE= 5V

NOISE VOLTAGE (SEE NOTE 2}
- o 1C=100UA

FRACTIONS
+

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

COLLECTOR |COLLECTOR |EMITTER
VOLTAGE

(Vceo)

VOLTAGE |VOLTAGE| DISSIPATION |DISSIPATION

- 100

UNLESS OTHERWISE SPECIFIED MIT
DIMENSIONS ARE IN INCHES
TOLERANCES ON

DO NOT SCALE THIS DRAWING
MATERIAL

P

AND UPGRADED TO CLASS A
RELEASE PER TDRR

{

TABLE |

POWER POWER

(VEBD) | (EACH ELEMENT)

WATTS
7 1.5

(DUAL)

WATTS
3

(Vcso)

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 & 300y SEC, DUTY CYCLE® 1%
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ADDIT|ONAL ELECTRICAL CHARACTERISTIC AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED)

ElA .}
" TYPE o
DESIGNATION
(FOR REF

ONLY)

NO., OR
ELEMENTS
PER DEVICE

NASA

TEST
PART NUMBER

PARAMETER CONDITIONS

SMALL-S|GNAL, SHORT-
' "~ |CIRCUIT FORWARD
2N2060 " | 2  |CURRENT TRANSFER

. ' " IRATIO

SMALL-SIGNAL, SHORT-
[CIRCUIT INPUT
IMPEDANCE

|SMALL-SIGNAL, OPEN
CIRCUIT OUTPUT
ADMI TTANCE

STATIC FORWARD
CURRENT TRANSFER
RATIO

STATIC FORWARD

CURRENT TRANSFER
RATIO

STATIC FORWARN

CURRENT TRANSFER
RATIO

STATIC FORWARD

CURRENT TRANSFER
RATIO

ALL REQUIREMENTS
OF -10

SMALL-SIGNAL SHORT=-
CIRCUIT FORWARD
CURRENT TRANSFER
RATIO

SMALL-S)GNAL, SHORT-
CIRCUIT FORWARD
CURRENT TRANSFER
RATIO

 |SMALL-SIGNAL, SHORT-
CIRCUIT INPUT
IMPEDANCE

SMALL-S1GNAL, OPEN
CIRCUIT OUTPUT
ADMI 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

| C=1MA
VCE=5V

1010376-1

| C=1MA
VCE=5V

| C=1MA
VCE=5V"

| C=10UA
VCE=10V

1C=100UA
VCE=10V

1 C=1mA
VCE=10V

|C=10MA
VCE=10V

1010376-2

IC=1MA -
VCE=10V

1C=1MA

1010376-3 VCE=5V

1C=1MA
VCE=5YV

| C=1MA
VCE=5V

-----
« & @
’’’’

IC=10UA
VCE=10V
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ADDITIONAL ELECTRICAL CHARACTERISTICS AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED)

TEST LIMITS ' _.,
conpiT1ons | SYMBOL Fgrwrwax | UN!T o '

il N N I I
-1 \
SWITCHBACK VOLTAGE LVCED n- VOLTS |

Vce=1.0VDC| hrg .
1c=SMA
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NO. OR
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PER DEVICE

TYPE
DESIGNATION
(FOR REF
"ONLY)

PARAMETER

1010376-4

F b
B 50 e

STATIC FORWARD
CURRENT TRANSFER
RATIO
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