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LR S U | - | 4. SPECIAL CONDITIONING BY SLPPLIER: EPLACES REVE WITH
fue, S aveurs oa|readission’ Vo leimurACTu Usc, 0o Seil amY o ~~ - A.A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE ® CHANGES AND UPGRADED TO
| _ FOLLOWING SCREENING TESTS PERFORMED DURING THE CLASS A RELEASE PER TDRR
REQUIREMENTS: ~ 3 TIME INTERVAL BETWEEN THE FINAL SEAL AND THE , | G _|REVISED PER TDRR 04250 &w
}. GENERAL: ~ 240 HOUR BURN-IN. | ~4 H [REVISED PER TDRR 04546
A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED (1) ACCELERATION AT 20,000 G MINIMM IN THE Yy ORIENTATION ~ | J ] REVISED PER TORR 23247 Wik Swie D i
| BY MIL=-D-70327. . PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G | --
J B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS MINIMM IN THE Y  ORIENTATION. | S
= SPECIFIED IN ND 1015404, CLASS 1 - (2) HELIUM LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION . P
C. UNITS SHALL BE ~*PABLE OF MEETING ALL THE QUALIFICATION C, PROCEDURE IIT a OR b. A LEAK RATE OF 1 X 1078 ATM- . ° o e e
REQUIREMENTS OF ND 1002051,UNLESS MODIFIED OR AMMENDED BY CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. | |
DESIGN REQUIREMENTS SECTION OF TH{S DRAWING. 3> S LEAK PER WL-STD-202. HETHD 112, TEST COOTINA. ° o L e
- | . A R ND-1002215, CLASS I, CODE 2.. - : , : s - : S
D.. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER ND-10 : oL YCERIN MAY BE USED IN LIEU OF MINR. OIL. o T
B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE i s . L
. FOLLOWING CONDITIONS; | T | e
2. INSPECTION AND ACCEPTANCE: _ ' ABIENT TEMPERATURE: 25° + S°C | N
A. MECHANICAL REQUIREMENTS: < 2. COLLECTOR VOLTAGE Vcg: 45 ¢S5 VOC PER ELEMENT
1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND1015402 3. POWER DISSIPATION: 150 M4 + 10X PER ELEMENT
. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL , |
ACCOMPANY EACH SHIPHENT . " BLECTRICAL CURACTERISTICS PRIOR T0 W0 FOLLOAING BUR-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, lgpg,
AND LEGIBLY MARKED ON THE PART PER ND-1002019. MARKING OF UNIT PACKAGES AND EXTERIOR . 2) COLLECTOR CUTOFF CURRENT, Icpg.
SHIPPING CONTAINERS SHALL INCLUDE THE NASA DRAWING NO. THE MFGR'S PART NO. MAY 3) COLLECTCR SATURATION VOLTAGE, VCg (saT) |
i APPEAR ON THE PACKAGE
' 4) STATIC FORWARD CURRENT TRANSFER RATIO, hep SEE NOTE 3.
N D. THE DATA SHALL BE PRESENTED IN A MANNR THAT PROVIDES POSITIVE
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL
. TEST READING, THE FINAL READING AND THE PERCENT CHANGE BE'NEEN
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTE
* ot p A F R
< 3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN, ;:gs;m‘{ﬁ ‘{:Rh Ollfmétlm lmﬁﬁi&ﬁﬂ%@&?ﬁ#ﬂ
B. ELECTRICAL REQUIREMENTS: PER TABLE 11 & 11}
- : ABSOLUTE 'MUST BE GREATER THAN 5 NANGAMPERE) SHALL NO
1) COLLECTOR CUTOFF CURRENT (1cBo) AT 1l00°C UG ACCEPTABLE. )

2) EMITTER CUTOFF CURRENT (lgBO)

3) SWITCHBACK VOLTAGSE (LVCED)

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

., e w T

' ' BASE-1

7) COLLECTOR SATURATION VOLTAGE VCE(SAT) A EMITTER-2  40° .

_ GRAPHICAL SYMBOL COLLECTOR-1 BASE-2
3. DESIGN REQUIREMENTS: ELEMENTS INSULATED FROM CASE . ' _
. ELECTRICAL RATING: PER TABLE | | q . | COLLECTOR-2
8. ELECTRICAL CHARACTERISTICS: PER TABLES 11 & 111, ~ .034 MAX ' oas MAX |
c. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65C T0+200°C | . g

p. POWER DISSIPATION: (EACH ELEMENT)

1) AT 25°C CASE TEMPERATURE: 1.5 WATTS,

2) AT 100°C CASE TEMPERATURE: 860 MILLIWATTS.,

3) AT 259C AMBIENT TEMPERATURE: 500 MILLIWATTS,
E. POWER DISSIPATION (DUAL) TOTAL:

1) AT 259C CASE TEMPERATURE: 3 WATTS. -

2) AT 100°C CASE TEMPERATURE: 1.7 WATTS. :

I | 3) AT 250C AMBIENT TEMPERATURE: 600 MILLIWATTS,

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

. ~ TRANSISTOR,
NPN, SILICON, DUALSECTION

|

Pr-zocum-: ONLY FROM APPROVED SOURCES LISTED |

| ON ND 1002034 FOR THIS DRAWING ORLY R | SPECIFICATION CONTROL DRAWING

Bl _ACODE IDENT NO.| SIZE ‘ NASA DRAWING NO. |

i ' worw | s LPO230|C|  loo3rs |
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NOTICE — WHEN GOVERNMENY DRAWINGS. SPECIFICATIONS. OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY
RELATED GOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN-
NENT THEREDY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOLVER:
ARD THE FACT THAT THE GOVERNMENY MAY MAVE FORMULATED, FURNISHED. OR
IM ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS
WOT TO BE REGARDED BY IMPLICATION OR OTYTHERWISE AS IN ANY MANNIR
LICENSING THE NOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEY.
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE. OR SELL ANY
PATENTED INVENTION THAT MAY IN ANY WAY BE !lLATlD‘THIIITO.

TABLE 1
D ELECTRICAL CHARACTERISTIC AT Tg = 25°C & 1000 CPS
_ (UNLESS OTHERWISE SPECIFIED)
TEST
PARAMETER conpiTions | SYMBOL NITS

|E=0
COLLECTOR CUTOFF CURRENT VCB=80V

, ' RO
| COLLECTOR CUTOFF CURRENT  |vCB=80V
EMITTER CUTOFF CURRENT

TC=150°C_
EMITTER TO BASE

BREAKDOWN VOLTAGE 1C=0 .

VOLTS

COLLECTOR TO EMITTER (SEE

| C=100MA
. BREAKDOWN VOLTAGE  NOTE 4)RBE=10. N\~
| - | COLLECTOR TO BASE 1C=100UA
1 C BREAKDOWN VOLTAGE -

1E=0

SWITCHBACK VOLTAGE ‘NoTE 4) |1 pog

STATIC FORWARD CURRENT(SEE

TRANRSFER RATIO, RATIO \WOTEIAVOES
STATIC FORWARD CURRENT(SEE 1 C=10mMA hFE 1 --
| TRANSFER RATIO0, RATIO \NoTE1jVCE=10V hFE 2
- COLLECTOR SATURATION ~ |1c=50MA
. VOLTAGE 1B=5MA VCE(SAT) -m voLts
| C=50MA
BASE SATURATION VOLTAGE | B=SMA VBE(SAT) VOLTS
BASE VOLTAGE DIFFERENTIAL |wvBE-1 -nm
( A8SGLUTE VALUE) VBE 2§
livBE-1
VBE 21

BASE VOLTAGE DIFFERENTIAL
(ABSOLUTE VALUE)

BASE VOLTAGE DIFFERENTIAL
CHANGE

SMALL-S|GNAL, SHORT=CIRCUIT |IC=1MA
INPUT IMPEDANCE =
OUTPUT CAPACITANCE ~ |vce=10v
| | | £=140KC
| INPUT CAPACITANCE VEB=0,5V
- £=140KC

| | C=300UA
' VCE=10V
| BW=1

| Rg=510.n

| - SMALL-SIGNAL, SHORT=CIRCUIT {1C=50MA

h | FORWARD CURRENT TRANSFER VCE=10V

¥ RATIO f=20MC
vCB=80V

NOISE VOLTAGE (SEE NOTE 2) |VCE= 5V
. |C=100UA

I | - -—— |#=21KC - -
|  _IRg=1K

_ e

U - |

P R : | I
OLE0I0l | [T ———=scmo T wm o

REPLACES REVE WITH CHANGES |
- | F JAND UPGRADED TO CLASS A , |¢-W*

@) " |RELEASE PER TORR ()71 -
A J [REVISED PER TDRR 23247 |ullec[WR

[}
e e o e
T Sy LR ek

ATz on -
i S
THLE B

TABLE |

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

OLLECTOR [COLLECTOR [EMITTER PONER | POMWER
VOLTAGE | VOLTAGE |VOLTAGE| DISSIPATION |DISSIPATION

(Vceo) (Vce0) | (VEBO) |[(EACH ELEMENT) (DUAL)

wvoc_ | voc |  watts |  watTs

 NOTES: | . ' N |
1. LONEST VALUE OF hFE SHALL BE hFE1 (NUMERATOR). -

-
- . e

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 CYCLES 1%

*
llllll
*

" (F) REPLACES REV(E)WITH CHANGE= - |

THERWISE SPE ™ , |
DENSIONS At 11 oo WSTRUMENTATION LAB | MANNED SPACECRAFT CENTER .
CAMBRoes. Mage. WASQ— S

owe. u9. conrnacr &G NOUSTON, TEXAS |
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NOTICE — WHEN COVERNNINT ORAWINGS. SPECIFICATIONS. OR OTHER DATA : ad IS

ABE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY :

RMELATED GOVIRNRENT PROCURENEINT OPERATION. THE UNITED STATES GOVIRN- ) | ’ m
NERT THERESY INCURS NO RESPONSIDILITY NOR ANY DBLIGATION WHATSOEVEN; . . '

OESCRIFPTION
AND THE FACT THAT YHE GOVERNMENT NAY MAVE FORNMULATED. FURNISHED. OR
qleslwl

TN e e e, e o S Salh ~IREFLACES eV E wiTH CHANGES
AND UPGRZ.DED TO CLASS A

ING ANY MIGHTS OR PERNISSION TO MANUFACTURE. USE. OR SELL ANV TABLE ' ' l RELEASE PER TORR 0(71{
REVISED PER TDRR 2324

PATENTED IBVENTION THAT MAY 1N ANY WAY BE RELATED THEIREYO.

ADDITIONAL ELECTRICAL CHARACTERISTIC AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED)

EIA

TYPE | NO, OR | -
DES|GNAT] ON ELEMENTS PARAMETER TEST  Isymor LLIMITS funiT

(FOR REF.  |PER DEVICE CONDITIONS WW _ - - .

ONLY)
| C=1MA
VCE=5Y

NASA
PART NUMBER

SMALL-SIGNAL, SHORT-
. |CIRCUIT FORWARD
2N2060 = | CURRENT TRANSFER
RATIO

SMALL-SIGNAL, SHORT-
CIRCUIT INPUT
IMPEDANCE

SMALL-SIGNAL, OPEN
CIRCUIT OUTPUT
ADMITTANCE

STATIC FORWARD
CURRENT TRANSFER
RATIO

HSTATIC FORWARD
|CURRENT TRANSFER
RATIO

STATIC FORWARD
CURRENT TRANSFER
RATIO

STATIC FORWARD
CURRENT TRANSFER
RATIO

ALL REQUIREMENTS
1010376-2 OF =1.

SMALL-SIGNAL SHORT=-

1010376-1

1C=1IMA
VCE=5V

1C=1MA
VCE=5V -

| C=10UA
VCE=10V

1 C=100UA
VCE=10V

1C=1MA
Vie=10V

IC=10MA
VCE=10V

| C=1MA
VCE=10V

CIRCLIT FORWARD
CURRENT TRANSFER
RATIO

SMALL-SIGNAL, SHORT=-

| C=1MA
VCE=5V

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
RATI0

STATIC FORWARD

CURRENT TRANSFER
RATIO |

1010376-3

| C=1MA
VCE=5Y

| C=1MA
VCE=5V

’e @
0000
se 0

1C=10UA
VCE=10V

1C=100UA
VCE=10V

MANNED SPACECRAFT CENTER
HOUSTON, TEXAS

TRANSISTOR
NPN, SILICON, DUALSECTION

SPECIFICAT ION CONTROL DRAWING
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INSTRUMENTATION LAB
CANDRIDEE. MASS. /VA$9-

| C=1MA
VCE=10V

| C=10MA
VCE=10V

1C=300UA
VCE=10V
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. - TABLE |11 CONTINUED
ADDITIONAL ELECTRICAL CHARACTERISTICS AT TC = 250C & 1000 CPS (UNLESS OTHERWISE SPECIFIED)

PARAMETER UNIT

STATIC FORWARD VCE=1.0VDC
c=i00MA | BVger 166 |~ Tvorrs|
5l |

AT A R MR R, AR A LR R T T s e mmy 8

NO, OR
ELEMENTS
PER DEVICE

| TYPE
DESIGNATION

(FOR REF

ONLY)

NASA

PART
NUMBER

TEST
CONDITIONS

1010376-4 | 2

. u | CURRENT TRANSFER
! | RATIO
COLLECTOR TO EMIT
BREAKDOWN VOLTAGE
. ) - N L 4

1c=SMA

—— - e -

p————— R —

THIS SHEET ALLED

MIT

INSTRUMENTATION LAB
CAMBRIDEE. MASS. A4S 9~

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES
TOLERANCES ON

FRACTIONS DECIMALS ANGLES

+

CHECKED £ dértaetl 2/ 7%
APPROVAL (V.4 Jead 25N

DO NOT SCALE THIS DRAWING [ APPROVAL
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