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MILITARY SPECIF’fCATfON

SEMICONDUCTOR DE VfCE, TRANSISTOR, NPN, .WLICON, LOW-POWER
TYPES 2N117. 2N118, AND 2N119

This specification ie ma.~tory for “Be by .gfl Depxt.
mentS and Agencies of the De partment of Defense,

1. SCOPE

1.1 e. Ttds specification covert! the detail requirements for silicon,
frequency, NPN tminsit!tor~.

1.

1,

Physical dimens ions.. See figure 1.

Maximum ratings,

low power, medfum

L/ Derate Ii”early 1.2 mW/”C for TA >25” C

● 1.4 Primary electrical characteristics.

vcE(SZlt) fhfb hfe bob

Limits IB = 2.2 mAdc VCB = 5 Vdc
fc = 5 mAdc

VCB = 5 Vdc VCB = 5 Vdc
IE . -1 mAdc IE = -1 mAdc IE = -1 mAdc

2NI17 2NII13 2NI19 2NI 17 2N118 2N119

* ~ ~ ~
l@!E

Min --- 1 2 2 9
Max

18 37
1,2

0.1
--- --- --- 20 41 90 1.5

ELimits

Min
Max
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2. Applicable DOCUMENTS

2.1 The following documentq of the issue fn effect on date of invitation for bids m request i.or
proposaf, form a part of the specification to the extent specified herein.

●

SPECIFICATION

MfLfTARY

MfL-S-19500 - Semiconductor Devfces,

STANDARDS

MfLfTARY

MfL-STD -202 - Test Methods for Electronic and Electrical Component Parts.
MfL-STD -750 - Test Methods for Semiconchctor Devices.

(Copies of specifications, standards, drawings, and publications requfred by suppliers in connec-
tion with specific procurement functions should be obtatned from the procuring activity or ~ directed
by the contracting officer, )

3. REQUIREMENTS

3.1 -. Requirements shall be in accordance with ML-S-19500, and as epecif ied herein.

3.2 Abbreviations, symbols, and de flniticms. The abbreviations, symbolm and de fhitiorm used
berei” are de ftned in MIL-S-19500, and as follows:

Vsig - - . - - - @ner~Or Out@ vO@e (a. c.. r.m. s. ).

3.3 Design, construction, and pbysicaf dimensions. Transistors shafl be of tbe desfgn, con-
struction, and physical dimensions shown on figure 1.

3.4 Performance characteristic. Performance characteristics shalf be as specified in tables 1.
U, and fff.

3.5 ~. The following marking specified in MfL-S-19500 may be omitted from the body of
the transistor at the option of tbe manufacturer:

(a) Country of origfn.
(b) Manufacturers identification.

4. QUALITY ASSURdNCE PROVHONS

4.1 Samplfng and inspection. Sampling and inspecticm sbafl be i“ accordance with MfL-S-19500,
and as specified herein.

4.2 Qualification inspection. Qualification inspection shafl consist of tbe examinations and tests
6pecified fn tables L U and Bf.

4.3 Quality conformance inspection Quafity conformance bmpectio” shall consist of grcmp A,
B, and C inspections.

4. 3.1 Group A fnspecticm,
fied in table L

4.3.2 Group B inspection.
fied in table IL

Group A inspection shall consist of the examinations and tests speci-

Group B inspection shall Consist of tbe examinations and teat8 Bpeci-
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DIMENSIONS

LTR .
INCHES MILLIMETERS

MIN. MAX MIN MAX

A .390 .496 9.91 12.60

B .355 .362 9.02 9.70

c .290 .365 7.37 9.W

E 1.468 1.532 37. Z9 38.91

F .187 .197 4.75 5.00

G .043 .053 1.09 1.35
. H .160 .190 4.06 4.83

J .195 .300 4.95 7.62

K .016 .019 0,41 fl.4a

NOTSS
1. Metric equma[ents (co tbe CICauest .01 m ) uc given foc gen em] in fmmatim only and are bms.d .pn

1 inch = 25.4 m.
2. A12 leads clecuicnlly insulated f,m the .ss,.
3. All tbrce leads.

FIGURE 1. Physic.1 dir.ensioos of cnmsistoc typ es 2N1 17, 2N11R and 2N119. (OV-6).
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FIGURE 2. Power-Bain csnt CiICUiC.
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MIL.S-19500/2B

“ 4.3.3 Grow C bw.ection. Group C inspection sh?.fl consist of tie examinations and tests speci-
fied b tile m. This Imapection shall be conducted m the tnitiaf lot and thereafter every 6 month.
during pmxhmtion.

4.4 Methods of exar,fnrdion and trot, Methods cd examtnatim and test ehzll be as apwlf ied h
tables 1, U. and III, and its follows,

4,4,1 Power sun, The transistor hall be operated in the circuit (me figure 2), The p,mer
!&abInball then be c.ampmtedan follows,

PG . 10 logl~ POE’,, delivered to load
maxi&n available m p.mier to in~t

“ 4. 4.2 Time Ibnft for end-paint teat nwmrernents. End-pint tests for quauficiwon and quality
COIIIO,IUUC, Innpectior,.kdlbecompleted withfn 96 h.mrs after completion .[ the lrmt t.nt in the
subgroup.

TABLE 1. GrouLIA In.q)ectto

Exadmatio. m test

. Subpcq 1

Vkual and !tmchtical
examination

. Sutmw.lp 2

Emitter to base cutoff cur,,”

Ccdlector to base cutoff
current

Small-mignal open-circuit
output admittance

slnal l-signal open-circuit
reverse-voltage transfer
ratio

2N117
2N118
2N119

Szmll-sismd short-ctrcuit
Inp.lt impedance

Smalf -sIW short-circuit
k-ward-current transfer
ram

2N11T
2N118
2N119

20’71

3061

3932!

3216

3211

3201

3206

MIL-STI-750

DetaUs

Bias cmd. D: VEB = 1 Vdc

Bias COlld.D; V~B = 30 Vd

VCB =

VCB =

vc~ =

VCB =

Vdc; [E = -1 mAd

Vdc; lE = -1 mAd

Vdc; lE = -1 mAd

Vdc; lE = -1 mAd,

—

.TPD

10

10

Iymbd

. . .

lEBO

klm

b

hrb
hrb
hrb

hib

hf.
hf.
k?

Limits

m
—

. . .

. . .

. . .

0.1

25
25
50

20

9

:

—

100

1

1.5

504
1000
1500

90

8’
90

—

Unft

. . .

@d<

uA&

,nlho

,, @
,,0-6
,10-6

ohm6

. . .

. . .

5
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—ffon or test

. sum OuP 3

Ii&h-temprafure opertiicm

Collector (0 base cutoff
current

Law-tempmlureOpJrr,iiGlx

Power gnin

. .%* cap 4

OPm-Cm-c:i: mlpmt

Notse ffgure

Cdfector to emitter voltage
(saturated)

Srnall-slgmsd .horf-cfrcuit
forward -current transfer -
ratio cutoff fmque”cy

2N1 l’f
2NI18, 2N119

Emwrdnatim or test

BJbgr WJp 1

%yak?al dfnmnslm.

Subgr cup 2

OIderabflity

,hernml shock (temperature
cycling)

‘hermal shock (glass etre.ln)

himx-e rea Istame

:nd Points: (% 4.4, 2. )

collector to k, cutoff
current

small -signalopi-cir.mu
mltputWJlllittance

%wafl-signrd short-circuit
Awward-mmrenf transfer
ratio

3N117
2N118
2N119

TABLE L GrouP A inspeak,. - C.mtfnued

feud

3!236

. . .

3236

3246

3071

2301

MfL-BTD-750 LTPC

Defaus

10

TA = +150” C

Bias COlld.W VCB = 5 Vdc

T* = -55° C

V.,g = 6.22 Imvac;
~ . 1,85 mA&; (s,, 4.4,1)

10

V- = 5 Vdc; lE . 0,

100kHz$f<l MHz

VCB = 5 Vdc; lE = -1 tide,
ffs .500 ohm,

~.5mAdc;
lB= 3.2mAdc

v~~ . 5 Vdc;
lE = -1 mAdc

TABLE U. GrG.JPB lnspcticm

tetbod

2088

2026

1051

1058

1021

3CX?8

3216

3208

MfL-STlf -750

L-Wails

(See figure 1)

Teat CCMd.F

Teat mud. A

Bins Co”d. D; VCB = 20 Vdc

VCB = 5 Vdc; lE = -1 mAdc

VCB = 5 V&; lE . -1 mAdc

e

LTPI

20

15

fCBO

‘G

%0

NF

CE(I18

fhnl

gmbol

. . .

. . .

. . .

. . .

. . .

fcso

‘rob

%
hf.
hfe

LlmffB
—

NLl
—

. . .

30

. . .

. . .

. . .

;

—

—

fax
—

50

. .

20

30

,.2

. .

—

Mb!

. . .

. . .

. . .

. . .

. . .

1:
37

—

kku
—

. . .

. . .

. . .

. . .

. . .

1

1.5

H
90

unit

U&k

ml

Pf

m

Vdc

Mffz
Mffz

—

unit

. . .

. . .

. . .

. . .

. . .

vAch

,mh.

. . .

. . .

1
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Exanmulim or test

. =!4!s@
Shock

Vibration fatfsue

Vibration, variable frequem

ConstemtIccelermim

Endpoints:
(same an Subgrcmp2)

.%LWrxm 4

rermimal stren@.h (lead
~we)

.%i%pmp 5

bft atm.mipbere (mrr.asl..)

:hd paints,
(Same an SUbXKNp 2)

W%IYSW2

&h -ternpmture Nf,
(nono*rating)

MI POWS: (See 4.4,2. )

collector to be cutoff
current

kaff -EdsmafOpa.-circuit
outplt dndttnnce

!mall-simul shm’t-clrcuu
forward -rreti transfer
ratio

2N117
2N118
2N119

W!w!!?u

eady-ataie OV.2rtii.r. ufe

Id Polnts:
Same as .bgmup 6)

TASLS U. GrouD B inspcti,m . &,”t~u,,

Metho
—

2016

2046

2s50

2006

2C08

1041

1021

3(23.9

1216

1206

020

fdlL-ETD-750

Details

Nonoperniti, 1, 5sa @
0.5 msec; 5 bfmm in each
.rienmtiom xl, yl, Y2
and z,

Nmwperatfng

20,000 G; in e%h m-ienla-
tier. X1, Y,, Y*, and 21

Teat .ond. E

rmtg= +150-C

lb c.md. v v~B .20 v&

‘CB = 5 vdc; lE = -1 mAdc

‘CB = 5 V6C; lE = -1 mMc

A ‘+25” C; PC - 150caw;
CB - 20 Vdc

—

LTl

.

15

15

15

=1

, 1(

—

—

timfl
.

. . .

. . .

. . .

. . .

. . .

. . .

CBO

knb

If,

. .

Mlf.-S-I9500/2B

Limfts
—
Ml
—

. .

. .

. .

.

. .

. .

. .

.

.

8

:

—

—

Ma
—

. .

. . .

. . .

. . .

. . .

. .

. .

2

z

!2
15
19

—

u.

—

---

. . .

. . .

. . .

,..

. .

. .

&d,

r,h,
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M&-S -195C0/2B
TABLE III. GrouP C tnspectlo,

1

1
arometr{c pressure, reduce
(aWude operation)

1001

[measurement&ring above
teat,

C911ector to km cutoff 3036
current

5. PREPARATION FOR DELIW3RY

5.1 See MIL-S -19500, section 5.

6. NOTES

hUL-5TD-750

Detatb

Pre.a.re = 15 nun Hr,
normal mounthq
time . 60 eec

Bia8 c.nd, D, VCB = 30 id.

LTPf

20

ymbd
—

. . .

~BO

6.1 =. The notes ,pemffed in MIf, -S-19500 are iqIP1lcalde to this specification.

Limits

dhl
—

. . .

. . .

—

—
wax
—

. . .

3

—

Un,t

.

Ad.

—

6.2 Chmwes from Pmvimm issue. The marsins of this specification are marked with an mterisk t.
indicate where CIWWL?B (addlt].na rnwliflcs.tier..% ccmrecti.ns. deletions) from the previom i.w.e ware made.
This w done as a convenience only and tba (kwermmmt assumes . . Iiabllity whnte.ever for any inn..” -
racies in these “olat[orm, Biniters and cc!ntr’dctors are cn”timed to evsluate the requlremer,te of thi, docu-
ment based O. the entire content irrespc.tive .S the marginal notations and relationship t. the lrat previom
tm”e

Custtilam:
Army - EL
Navy - EC
Air Force - 11

Review 0.CtiVitl,S:
Army - EL. MU, Ml
Navy - WI
Alr FOrCe - 11, 17, 85
DSA - ES

Veer .7ct ivities:
timy - EL SM
N?.vy - CC, MC, 06’. .42
Air Force - 19

Preparing .C.tivtty:
Navy - EC

(project 5961-0083 -5)
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