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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, LOW-POWER
TYPES 2N117, 2N118, AND 2N119

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Delense,

1. SCOPE
1.1 Scape. This specification covers the detail re

quirements for silicon, low power, medium
frequency, NPN transistors.

1.2 Physical dimensions. See figure 1.

1.3 Maximum ratings.

Pr l/
V v T
Tp = 25°C CBO EBO stg
mW Vde Vdc °c
150 30 1.0 -65 to + 150

1/ Derate linearly 1.2 mW/°C for T, >25°C.

* 1.4 Primary electrical characteristics.

VCE(sat) fhib hfa hgh
Limits Ip = 2.2 mAdc Vep = 5 Vde Vep = 5 Vde Vep = & Vde
m1 Iz = 5 mAdc IE = -1 mAdc Ig = -1 mAdc IE = -1 mAde
2N117 |2N11B {2N119 | 2N117 |2N118 | 2N119
Vdc MHz | MHz | MHz jtmhos
Min - 1 2 2 9 18 a7 0.1
Max 1.2 - -—- - 20 41 80 1.5
hip Cobo NF
i vVcp = 5 Vde Ve = § Vde Ve = 5 Vde
Limits | 122 -1 mAde IE=0 IE = -1 mAdc
100 xHz<f < 1 MHz Rg = 500
ohms pf db
Min 30 ---
Max 90 20 30
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-S-18500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devices.

{Copies of specifications, standards, drawings, and publications required by suppliers in connec-
tion with specific procurement functions should be obtained from the procuring activity or as directed
by the contracting officer.)

J. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-5-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in MIL-3-18500, and as follows:

Vsig - - . - - - Generator output voltage (a.c., r.m.s.).

3.3 Design, construction, and physical dimensions. Transistors shall be of the design, con-
struction, and physical dimensions shown on figure 1.

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,
O, and I.

3.5 Marking. The following marking specified in MIL-5~19500 may be omitted from the body of
the transistor at the option of the manufacturer:

(a) Country of origin.
(b} Manufacturer's identification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-18500,
and as specified herein.

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
gpecified in tables I, I and II.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of group A,
B, and C inspections.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests speci-
fied in table L.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
fied in table I,
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DIME NSIONS
o INCHES MILLIME TERS
HATTTHING MAX MIN MAX
A .390 496 2.9 12.60
B .355 .382 2.02 .70
C .290 .355 7.37 9.7
13 1.468 1.532 7.3 18.91
F 187 197 4.75 5.00
G .043 .053 1.09 1.35
*H .160 190 4.06 483
J 195 .300 4,95 7.62
K 016 019 0.41 0.48

NOTES:

I, Metric equevalents (1o the acarest .01 mm) are given for general information only and are based upon

1 inch = 25,4 mm,

2. All leads clectrically insulated fromthe case.

3, All three leads.

FIGURE 1. Physical dimensions of transistor types 2N1 17, 2N118 and 2N119, (OV-6).
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Vgg = 20 Vde

FIGURE 2. Power-gain test circuit,




Group C inspection shall consist of the examinations and tests speci-
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* 4.3.3 Group C inspection.
fied in table 1. This inspection shall be conducted on the initial lot and thereafter every 6 months

during production.

4.4 Methods of examination and test. Methods of examination and test shall be as apecified in

tablesg I, II, and III, and as follows:

4.4.1 Power

gain shall then be computed as follows:

Pg = 10log

L4

ac power delivered to load

maximum available ac power to input

The transistor shall be operated in the circuit {see figure 2). The power

4.4.2 Time lmit for end-point test measurements. End-peint tests for qualification and quality

conformance inspection shall be complieted within 98 hours after completion of the last test in the

subgroup.

TABLE 1. Group A inspection

MIL-STD-750 LTPD Limits
Examination or test Unit
Method Details Symbol | Min Max
* Subgroup 1 10
Visual and mechanical 2071 ——- - [P
examination
d Subgroup 2 10
Emitter to base cutoff current | 3061 Bias cond. D; Vgpg = 1 Vde IgBO --- 100 | pAde
Collector to base cutoff 3036 | Bias cond. D; Vep = 30 Vde Icgo | --- H gAde
current
Small-signal open-circuit 3216 | Vop =5 Vdc; IE = -1 mAde hgb 0.1 1.5 |umhos
output admittance
Small-signal open-circuit 3211 | vep =5 Vdc; Ig = -1 mAdc
reverse-voltage transfer
ratio
2N117 brb 25 500 |x10-8
2N118 bri 25 | 1000 |x10-6
2N119 hrp 50 | 1500 [x10-8
Small-signal shart-circuit 3201 | Vop = 5 Vde; IE = -1 mAdc hih 30 90 | chms
input impedance
Small -signal short-cireuit 32086 Vcp = 5 Vde; Ig = -1 mAde
forward-current transafer
ratio
aN117T hfa 8 20 | ---
2N118 be 18 | 41 | ---
2N119 hfa 37 a0 ---
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TABLE 1. Group A inspection - Continued

MIL-STD-750 LTPD Limits
Examination or test Unit
Method Details Symbol | Min Max
- Subgroup 3 - 10
High-temperature operation: Ta =+150"C
Collector to base cutoff 3036 | Bias cond. D; Vop =5 Vde IcBO --- 50 | pAdc
current
Low-temperature operation: Ta = -55°C
Power paln -— Vgig = 8.32 mVac; Pg 30 === | db
Ic = 1.85 mAdc; (gee 4.4.1)
hd Subgroup 4 10
Open-circult output 3238 | Vo = SVde; Ip = 0; Cobo - 20 | of
capacitance 100 kHz <{ < 1 MHz
Noise figure J248 Vep = & Vde; Ig = -1 mAdc; NF === 11) db
Rg = 500 ohms
Collector to emitter voliage 3071 Ic = 5 mAdec; Veg(sat) --- 1.2 | vde
(saturated) In = 2.2 mAde
Small-signal short-circuit 3301 | vep = 5 Vdc; o
forward-current transfer - Ig = -1 mAde
ratio cutoff frequency
2N117 1 --- | MHz
2N118, 2N119 2 == | MHz
TABLE II. Group B inspection
MIL-STD-150 LTPD Limits
Examination or test Unit
Meihod Detaiis Symbol | Min | Max
* Subgroup 1 20
Phyaical) dimensions 2085 {See figure 1) - - R S,
. Subgroup 2 15
Solderability 2026 R _— U .
Thermal shock (temperature 1051 Test cond. F ——- —— U
cyeling)
Thermal shock (giass strain) | 1058 Test cond. A _— —- [
Moisture resistance 1021 ——— - amm o
End points: (See 4.4.2.)
Collector to base cutoff 3036 Bias cond. D; Vg = 30 vdc IeBo m-- 1 HAde
current
Smali-signai open-circuii 3zia VCp =5 Vde; Ig = -1 mAde hop --- 1.5 |pmhos
output admittance
Small-signal short-circuit 32086 Vep =5 Vdo; Ip = -1 mAde
forward-current transfer
ratio
2N117 hte g 20 | ---
2N118 be | 18 | 41 f -
ZN1ig bre a7 00 | ---




TABLE II. Group B inspection - Continued
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- MIL-STD-750 LTPD Limits
Examination or test Unit
Method Detafls Symbol | Min Max
" Subgroup 3 15
Shock 2016 | Nanoperating; 1,500 G; --- --= ——e | -a-
0.5 msec; 5 blows In each
orientation: Xy, Y;, ¥a
and Zy
Vibration fatigue 2046 | Nonoperating --- --- e
Vibration, variable freguency 2056 --- - EEE N T
Constant acceleration 2006 | 20,000 G; in each orienta- --- -—-- LEEE I
ton: Xy, ¥y, Y3, and 24
End points:
(Same as subgroup 2)
Subgroup 4 15
Terminal strength {lead 2036 | Test cond. E -—- - EET T
fatigue)
* Subgroup 5 15
Salt atmosphere {corrosion) 1041 - --— R
End points:
{Same as subgroup 2)
* Subgroup 8 A=10
High-temperature l{fe 1081 | Tgig = +150°C --- I R B
(nonoperating)
End points: (See 4.4.2.)
Collector to base cutoff 3036 | Bias cond. D; Vip = 30 Vde Iepo | --- 2 uAde
current
Small-signal open-cirenit 3216 (Ve =5 Vde; Ig = -1 mAde hgh --- 2 u.mhos1
output admittance
Small-signal short-circuit 3208 Vep =% Vdc; IE = -1 mAde hfa
forward-current transfer
ratio
2N117 g 22 -—
2N118 18 45 [ ---
2N119 33 89 |---
* Subgroup 7 A=10
Steady -state operation life 1026 | Tp =+25°C; Pp = 150 mW; --- R R R
VB = 30 Vdc
End points:
(Same a8 subgroup B)
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TABLE III. Group C lnspection

MIL-STD-750 LTPD Limits
Examination or test Unit
Method Details Symbol | Min | Max
Subgroup 1 20
Barometric pressure, reduced 1001 Pressure = 15 mm Hg; - —— B
(altitude operation) normal mounting;
time = 60 sec
Measurement during above
test;
Collector to base cutoff 3036 Bias cond. D; Vpop = 30 Vdo 1~80O - 2 pAde
current

5. PREPARATION FOR DELIVERY

5.1 See MIL-5-19500, section 3.

6. NOTES

8.1 Notes. The notes specified in MIL-5-18500 are applicable to this specification.

6.2 Changes from previous issue. The margins of this specification are marked with an asterisk to

indicate where changes {additions, modifications. corrections, deletions) from the previous issue were made.
This was done as a convenlence only and the Government assumes no liability whatsoever for any inaccu-

racies in these notations,

Bidders and contractors are cautioned to evaluate the requirements of this docu-

ment based on the entire content irrespective of the marginal notations and relationship to the last previous

issue.
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