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MILITARY SPECIFICATION

sEMIcoiwoucToR f3EvfcE, TRANSISTOR, PNP, GERMANIUM, LOW-pOWER
TYPE 2N240

This Specification is mandatory [or use by all Depart-
ments and Agencies cd the Department of Derense.

1. SCOPE

1.1 -. This specification covers the detail requirements [m’ a low-power, hi~h-speed
switching, PNP, germanium transistor.

1.2 Physical dimensions. See figure 1

1.3 ) ximum ratin

P= u

T* = 25° C

mW

25 H
lC ‘CBO ‘EBO

mAdc @ Vdc

-15 -6,0 -6.0

I

’333‘CEO Tstg T. I

Vdc ~ :C

-6.0 -65 to +85 + 85

l/ Derate linearly 0.416 mW/”C for TA > 25-C

1.4 Prim=v electrical characteristics

b FE hie vc~(sat) c“! m

VCE = -3.0 Vdc VCE = -3.0 Vdc [c . -8.0 mAdc VCB = -:1.0 Vdc
Limits [c . -0.5 mAdc ~ = -0,5.mAdc [B . -2.5 mAdc [E. (J

[.5 MHZ

Vdc I!f.

Min 16 5 . . . . .

Max 100 --- -0.1 6.0
.—

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in er[ect on date of invitation for bids <II’ request for
proposal. [orm a part of the specification to the extent specified herein.

SPECtPfCATION

MILITARY

hflL-S -19500 - Semiconductor Devices, General Specification for.

Fsc 5961
I



hlIL-S-19500/25B ,,

STANDAHDS

I
1’ MILfTARY

I MIL-STD-202 - Test hfethods [or Electron~c and Electrical Conmononl-Parts
MIL -STD- 750 - Test Methods [m Semiconductor Devices

(Copies of specifications, standards, drawings. and publications required by suppliers in con-
nection with specific procurement [unctions should be obtained from the prom ring activity or ss
directed by the contracting officer. )

3. REQUIREMENTS

3.1 w. Requirements shxll be in accordance with MIL-S -19500, aj]d as speciiied Ihcre in,

3.2 Abbreviations, symbols, and ddfnilions. The abbreviations, symbols, x“d definitions used
bercin are defined in MIL-S -19500. and xs follows:

K’.s- - - - - - - . Hole-storage constznt

rb’Cc . . COlleclOr-bzsc time constant

3.3 Design. construction, a“d physical di”umsio”s. Transistor shall be of the design, con-
struction, and physiczl dhnensions shown on Ii&wre 1.

3.3.1 Termiml-[cad le”~h. Terminal- 1ead Icm@h(s) other tlm” that specified on figure 1 may
be furnished under contract m’ order (see 6. 2) where the devices covered herein are req”ircd
directly for particular equipment -circuit installation or for automat i. -assembly -technique progra”, s,
\Vhere other lead le”@hs xrc required a“d provided, it shall not be construed as adversely affecting
the Qualified-product status of the device, or tt!,pl icable JAN marking,

3.4 Performance characteristics. Per formx”cc characteristics shzll be as s.peci [ied in tables L
n, ~d Hf.

3.5 ~, The [ollmvi”g nmrkimg specified i“ MIL-S -19500 may be omitted [t-am the body of

.;:, .jj.:.yip,:
the transistor at the option of the manufacturer:

(a) Country of origin.
(b) h%anuiacfurer,s identification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling mid inspection. Sampling mtif inspection shaH be in accordance wi[h ?vIIL-S-19500,
and as speciIicd herein.

4.2 Qualificidio” inspection. Qualiii cat ion inspection shall consist of the exam inztions and lCSIS

specified in tables 1. If, and Hf.

4.3 Quality Conformmce inspe ction. Quality conformance inspection shall consist oi groups A.
B, a“d C inspections. When specified in the contract or order. one copy of the quality ccmformamcc
inspection data. pertim?”t to the device inspection lot. shall be supplied with each c.hip”,ent (see 6.2).

4.3.1 Group A inspection. Group A inspection shall consist of lhc examinations and tests
speci[ied in table 1.

4.3.2 Group B inspection, Gro.p B inspection shall consist 01 the examinations W:CItests
speci[ ied in table 11.

4. 3.3 Group C inspection. Group C inspection shall consist of the exanlinwiom and lesls
speci iled in table ffl. This inspection shall be conducted on the initial lot and thereafter every 6
months during production.
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NOTES:
1. Mehic equivalents (to Ihe nearest .01 mm) are given lot general inlotmalion only and We based upon 1 inch = 25.4 mm.
2. Flange position not controlled within this range.
3. All leads electrically isolated from case.
4, All We Ieods.

FIGURE I. Physical difiensions of lmnsislor type 2N240.
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M[L-S-19500/25B

4.3.4 Group B ad Group C life-test samples. Samples that have been mbjected to group B,
340-hour5 UIe -test, may be continued on test to 1,000 hours in order to satisfy group C lUe -test
requirements.. These stmiples sbti-1 k predesignated, and shall rem.{. subjected to the group C
1.000 hour acceptance c.td. at ion after lhey have passed the Ero.p B, 340-hO.r acceptance criteria.
The cumulative total .[ [zilures found durbIK 340-ho.r tesl and during the subscqumt interval up to
1,000 hours shall be computed [or 1: 000-hcwr acceptance criteria. (see 4.3. 3).

4.4 Methods of examination and test. Methods 0[ exmninatio. and lest shall be as specified in
tables 1, U, and 1[1, and as follows:

4.4.1 pulse measurements, Conditions [or pulse measurement shall be as s~cif ied i. sectl,m 4
of M[L -STD-750.

Examination or test

Subgroup 1

Visual and mechanical
examination

S.bgrcmp 2

Breakdown vollage,
collector to base

Breakdown voltage,
collector to emitter

Breakdown vcdlag.,
emitter to base

Collector to he c.to[f
current

Emitter to Lazse cutoff
current

Subgroup 3

Forward -current tr%~sfm
ratio

Collector to cmilter
“d~~ (saturated)

Collector to e.,itter
voltage (saturated)

B&se emitter voltage
(saturated)

Base mnitl.m voltage
(saturated)

TABLE I. Group A inswct ion

MIL-STO-750

%ethcd

2071

3001

3011

3026

3036

3061

3076

3071

3071

3066

3066

Details

Bias cond. D;
lC = -100 @Adc

Bizs cond. D;
lcJ = -1.0 rnAdc

Bias cond. D;
IE = -100 &Adc

Bias cond. D;
VcB = -6.0 Vdc

Bias cond. D;
VEB .. -6.0 Vdc

Vi-E = -3.0 Vdc;
lc . -0.5 mAdc; pulsed
(s.. 4.4.1)

[c = -2.0 rnAdc;
III = -0.3 mAdc

IC = -8.0 rnAdc
[B = -2.5 mAdc

Tesl cond. A;
@ = -2. OrnAdc;
lB = -0.3 mAdc

Test cond. A;
!C = -8.0 mAdc;
IB = -2.5 mAdc

LT P[

10

7

1

ymbol

VCBC

‘VCEC

‘VEBC

‘CBO

‘E BO

h FE

:E(sm

:E(s.(

~~(sal

BE(5al

—-
Limits

Mb

. . .

-6

-6

-6

. . .

. . .

16

. . .

. . .

—

mx
—

. . .

. . .

. . .

. . .

-10

-10

100

0.6’

0.1

0,5

1.0

(,
;..,

—

J“it
—

..

dc

d.

d.

Adc

Adc

. .

de

dc

dc

dc

(
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Lfelhd ! DC1,U* MAX Uml

. . . . . .

6.0 P

. . . v&

120 .

I5m pGc.c

-15 M

. . . . . .

Uln
-

5

. . .

-6

. . .

. . .

. . .

8

.

10

15

15

s3Cif

S236

. . .

. . .

. . .

1n36

3016

VCB - ‘8.0 Vck: lE . 0

Sutmcq 5

vEB = ‘1 Vdc

Couectc.r.- ,,=,
c-tan!

FA. -55*C

C.i]ect., m In6c CIJlnu
CuI-1-erd 1’

k COnd. D.
Vca . -3.0 V*

TA . -55+C

h-d-mm!
1-1,, ratio h

VCE . -3.0 Vlk;
. -0.5 tide; pled

(-e 4.4.1)

,

T
L,mtt’

MaIth,u

. . . . . .

. . . ---

. . . ---

. . . ---

ID-7 mm
<,-

.-. --

bfiL-6m-730

Melkn

2C68

2020

10s1

#me

..-

Iml

—
Dclau, y.dd

—
bun

——

. . .

-..

.- .

-..

- . .

,,:,>,...,,*:*:svxs,~-,~
! .,. . . . . ... . . . ,.

Edqrc.lp 1

Pbptd dlmmslmu

~

h!dtmbfl U,

Rr,d ●hak
ItenlJEnIum C7clifel

tird shock ~. unln)

4 O,* -me)

‘rest Cond.B ,Scep tic-p s
. us.c

. . .
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-- -—
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;hock

L,ibra.ticm..Wkble lreq.cnc

huh! .Cceleruim

coucctor to w Cute.Ll
CUrretu

Conccta-to em!tter

.Ie+t (—cd)

Forvud-curmti traasfcr
mu.

,e. DL. . . “! -, “ ..-,... !..,! -- . . . . ...-.”

MIL-STD.760
——.

c,ti Drtzlls =.

(

SC06

30?1

3076

2016

2046

2056

2W6

2036

1041

lml

3m6

3011

,S”lww.r=l,nc 500 c:
[,.0ml,’.. 5 blow, i“ each
,Y$z::l,”n: x,, Y,. Y,.

/mwratrwIOG

10 G

,10,000 G: in c->chorlcn!a -
pm. xl. Y1. Y2 and z,

T,,t canl. E

TW = .85.C: I = 3~Q ~r
(see 4.3.4)

Bias c-d. D.

vCB - +.ovdc

k. .8.0 mAti,
lB . -2.5rn).dc

6

m

—

15

15

15

3

m-d
—

:00

+.1

‘FE

. . .

. . .

. . .

. . .

. . .

. . .

. . .

km

:E(=

h=

Li,nu.

m ;>m

,. -10

-0.1

5

,.
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. .
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w
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! hflL- STD.750 _J
I ,

E.1,.:tmtl,,r, “, ,,’1 1—- - - .- –-—-— ,
,- 1

i-
; 1026 :TA . 25- C, PT .“ 15 .,w:

z:- ‘i! : :

TABLE 01. ~ro.p C !n~)..cii.n

KUL-STD-750
bminatiofl w ,..,

-1

LTPD Limit.

[ Method DC,.,,. ~ I %mbl [ Mm j M- unit

su@-c.lp 1 ,,7

HiGh-lmnwrxture lUe lM1 /Tiw = -US-C (,w 4.3.4) . . . . . . . . . . . .
(n.=tmmrmind

!
End pints,

I
collector 10 lAlsc ..1.0 1036 10ias cod. D: km --- -To .~

CUrrem lp,c~ = -6.0 v&

Cc+l.-ct,ar,0 ,ml”, r ,,,, Im . . . . _~&-: Vcc(.al) --- 0.1 v&
VOlq= (UNral,d) m = -2.5 .iAdr

Forward-reti translcr 1016 VCE . -1.0 Vcb?: hiz 12 --- ---
,.,,0 k. -0,5 “IAdc: ~!wd

(.=4.4.1)

S@7.alp 2 ,.,0

3,.*-SW. Op?ralon life 1026 TA . 25- C, ~ . 25 IUW: . . . . . . . . . . . .
V,-B . -2. s Vdc (.* 4.3.4)

rti pm’,
(fin?, u mwlxp 1) L
5. PM PARATION FOR DE1.llTRY

s..1 * Mm-s- lb%cm. section 5,

6. NoTES

6.1 ~. ‘rk ties s~cUied in M[L-S -19500 are applicable 10 UIIS s~ificaflm

--—
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M[L-S-19500/25B

INPuT “SAMPLE “ . ‘OUTPUT

+7 ‘~ -i “

-i f“.01 yF .01 “F

Iln ,2fi .OIPF .6 “H 8.2p H
.001

&

~

‘EE

50 n
—

~ 10VF

- “’T 1.017

o
Vcc

PROCEDURAL NOTES
1. Connect 4 MHz sauce to Input jack.
2. Cmacct .RFVM to Sample lack. -.
3. Ad@t 4 MHz level so (hat 1.6 V is read on RFVM.
4. Connect RFVM to Output jac~ peak the emitter tuning capacita! on fixture.
5. Return RFVM to Sample jack.
6. Insert transistor into socket, apply bias, ad set 4 MHz level for a 1.59 V reading on RFVM.
1. Connect RFVM to Output jack, IvCC is read with 1 mV .10 Psec, 3 mV .30 osec, e[c, (Ihe 1.59 Vin should

be checked regularly during successive lest wasurements).

‘RFW . Boonton type 91CA of equiv; (high impedance): unlermimated probe, Boonlon fype 91.6C adaeter w eq!,iv,
to te used.

“’Adapter BNC uG-491A/U, of equiv, to be uied 10! connections to Inpul, Sample, ad Output jacks.

FIGURE 3. rb, Cc test circuit.

I
I
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6,3 CHANGE5 FROM PREVIOUS 15SUE. THE EXTENT OF-CtIANGES (DELETIONS. ADDITIONS, ETC.j PRECLUUE THE
fiNNOTATIOAOF THE lNDIV10UAL CKANGES FROM THE PREV10US ISSUE OF THIS ENICUT4ENT

Custodians:
Army - EL
Navy - EC

Air Force - 11

Review activities:
Army EL. hTI
Navy - SH
Air Force - 11, 17. 85
DSA ES

User activities:

Army - EL, Shl
Navy - CG, MC, AS, OS
Air Force - 19

Preparing activity:
Navy - EC

(Project 5961-0008-16)
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