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MILITARY SPECIFICATIOW

SEH!CONCYUCTOR OEVIIX , TWASISTOR , NPN , SILICON, POh’ER
TYPES 2N21S0 AND 2N2151 JANTX

This specification is approved for use by all Depart-
ments and ASencies of the Department of Oefense.

1. 5LOPE

1.1 Scope. Thl S specification covers the detdil requirements for NPN, silfcon, power
transis= Une level of product assurance is provided for each device type as specified
ML- S-195CW.

1.2 Physical dimensions. See figure 1.

1.3 Maximum ratings. TC . 25” C. unless otherwise specified.

I 1 1 i , # r I

in

1- 1 I I I I i I

●
I I I
IE” ‘I=lw

U+ Clfil ~ I “c/u I—

3U 150 I 100 I 8 1212 I
I I

I -65 to .200
1

i 3.3
I 1 I I 1 I

~/ Oerate linearly, 0.3 u/”C for TC > lCO.C.

1.4 Primary electrical characteristics. Tc . .25”C.

1 I [ I I I
hFE ~i CObO Ihfel

I yq}’ ~v-y’ ~“
I !

I I 1 r
11.imits IIC . 1 A k lcs0.5Adc I 100 kHz ~ f lf. lo Plc2

\VCE = 5.0 V dc /vcE = 5 V d I<1MN2
II .lAdcl Ic

IIC. fO.l AdC I D l.l Adc \
I vc~ .20 Vdc~VcE,30Vdc ~. O.l AI!cll R

~11[ .0 I = 0.1 Adci
12N2150 I 2k21511 .?N2150 I 2N21511

/
I I 1“1

I I I I
I Htn I 2i/ 1401 20!40~

~
1. =1= /

I Max 1 60 I 120 I 60 I 120 I 160 /7 1.2 \ 1.0 I
1.

~1 Pulses (see 4. S. 1).

●

I Beneficial Cmnents (recommendations, additions, deletions) and any pertinent data tiich may be j-
1 of use in improving this document should be addresseo to: Ccmmdnder, U.S. Army Laboratory
I CML!Mnd. AT7N: SLCET. R.S, Ft. Wuwauth, W, 07703.5302, by using the Standardized 00CUMent I
I Iawrovment Poposal (OD ForuI 1426) appearing at the end of thfs dwwnent or by letter.

AuK N/A FSC 5961
OISTkibUTION STAT Ehthi A. Approved for public release: distribution is unlimited.
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2. APPLICABLE DEcWNENTS

2.1 Government oocuments

2.1.1 Specifications, scdndards, and handbooks. The following speciffcdtions, standards, dnd
nanabooks form d part of this document to the ●xtent specified herein. Unless otherwfse
specif(ea, the issues of these documents are those listed in the issue of the Department of
Defense Index of Specifications arm Standards [DOOISS) and supplement thereto, cited in the
solicitation.

SPECIFICATION

hlLITAhY

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

STANOAUD

Ml LITA3cY

hlL-STO-750 - Test Method for Semiconductor Oevices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and
h.snabooks are available frc+n the Standardization Documents Order Oesk, 8uilding 40, 7&3 Robbins
Avenue, Philadelphia, PA 19111 -5G94. )

2.2 Oraer of precedence. In the event of a Confl Ict between the text of this document and the
references c1 tea herel n, the text of this docummt takes precedence. Nothing in thi $ document,
however, supersedes applicable 1am a“d regulations unless a spi?cif ic exemption has been obtained,

3. REoUIREM2NTS

3.1 Oetail speclffcatfon. The individual item requirements shall be in accordance with
●

hIL-S-1~00, and as Spc’tiffed herein.

3.2 Abbreviations, symbols, and definitions. hbreviations. symbols, and definitions used
herein shall be specltlea In HIL->1Y5W.

3.3 Oesign, construction, and physical dissensions. The design, construction, and physical
dimensions shall be as Specl flea in MIL-S-195 W, and an f{gure 1 herein.

3.3.1 Lead material and finish. Lead ms.teritl shall be Kovar or Alloy 52. Lead finish shall
be Solderable as defined in ML-S-19500, ML-STO.750, and herein. where a choice of lead mterial
or finish is aesirea, it shall be specified in the acquisition document.

3.4 P Merkin g shall be in accordance with MIL-S-1951XI. Except at the option of the
Menufac urer, the following mdrking may be omitted frcsn the body of the transistor:

a. Country of origin.

b. Hanufacturar’s fdentiffcatfon.

●
2



NIL.s.;95001277D

●

L%. “w.:. -,.,:

..,... - ,... *.,

,!, . . . . . . . . .

I I Ofmensfons ii
1~
I Ltr ; Incys ~!!illi~ters~tes~

I Imin It!ax I Mln I Max I i
1

I.4241.4371 10.77111. IOI 2 I
~

1.5701.763114.47119.381 6 I
~

I.4001.45SI 1O.16I11.56I
~
I O 1.3201.4681 8.13111.891

~
!.17S1 .2001 4.451 5.281 5 I

1
i F i.318i.380i 8.081 9.651

~
I G 1.0901.1501 2.291 3.811

~
iHi .--i .078i -.-i 1.98i 7 i

CO LLECTO~
EMITTER

eASC

,“%.- d ?0.Ld
c,,.,.. - O.im
_c.. *b. ml

ao

%7*I E14k” S....* w
14 C+.... * 0P --

(s.0 m. m

1 1 I 1

ii Oimms40ns ‘ I
~1

jur i Inches imfllftwtersi N0te5i
~1
Imfn lRax I 14in I max I

~’
I J 1.0401 .fX51 1.o21 1.651

~
i K i.040i.070i l.ozi 1.78i

~
--.1.1851 ---1 4.701 5 I

1
I M 1.1251.1651 3.181 4.191 2 (

I
I N 1.1101.1451 2.791 3.681 2 E;

I I 1-
IPI ---1.2501 -.-1 6.351

,
I R 1.0901.1101 2.291 2.791 2 I

1 I
i s i.185i.215i 4.7oi 5.46i z i

NOTES:
1. Metric equivalents are given for general information only.
2. Posftlon of leads with respect to the hexagon !$ not controlled.
3. The case temperature MY be measured .tn.ybfsere on the seating plane ulthin .125 inch of the

stud .
4. The CO1 Iector fs In elactrfcal contact wf th the case.
5. The collector terminal MY be a hook or tab at the optfon of the manufacturer.
6. For all 3 terminals (except tab ff utflizad).
7. Maxltmm unthreaded dfmensfon.
8. Ofmensf on N is measured frrn center 1 ins of hook or outside ●dge of tab.
9. The 120” dissension appl fes to the locatfon of the centerl fne of the tensf nals.
10. A 90 angle lead orientation as shown msy be used at the option of the manufacturer. Al 1

dimensions of the basic outl f ne except M, N, and the 120” lead angle apply to thfs optfon.
11. Threads in accordance with Handbook H28.

FIGURE 1. Physfcal dfnsenslons.

3
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4. QuALITY ASSURANCE PRovI MOMS

4.1 Sdnwiinq anfj ins~ti.m. Sdrnpi ing dna inspection sndll bs in accoradnce witn )liL-~l~~CO,
ano as spec! flea herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with 141L. S-19500.

4.3 Screening (JANTX level onIy).
11], UId u SpKitied

SCreedW shal I be f n Jccorddnce wf th ML-S-19500 ( table
herein.

herein.
The fol 1Wing measurements shel 1 be made in accordance with table I

Oevf Ces that exceed the limits of table I herein shall not be acceptable.

4.3.1

1 I r
I 5creen (see tsble 11 I 14sasursment
i Of RI L-S-19500) I JN71 and JANTXV levels

I 9 I Not appl fcable

1 [
11 I tcEs and hFEl

I
12 I Ses 4.3.1

/
I

13 I Subgroup 2 of table 1
I herein; t.lcEs .100 pe~ent of
I initial value or 2 UA dc;
I ~ E . *2G Dercent of fnit{al

7I va ue.

●
Pwer burn-in conditions. Powr burn. <n conditions are as follows:

TJ . +187.5° C *12.5”C; VcE . 40 V &; TA . 25”c.

4.4 @al f ty conformance inspection. Quality conformance inspection shall be in accordance with
hIL-S-l~W.

4.4.1 Group A inspection. Group A inspection shal 1 be conduct~ in accordance with
hIL-S-19SC10 , ma table I herein. (Endpoint electrical measurements shsll be in accordance with
the applicable steps of table IV herefn) .

4.4. Z Group B inspection. Group B inspection shall be conducted in accordance with the
condi tiOnS specltled tor subgroup testing in table IV lJA)cTS ) of 143L-S-19500, and table 11
herefn. Electrical measurements (end pot nts] and delta requirements shal 1 be in accordance with
the applicable steps of table IV herein.

4.4.3 Group C inspection. Group C inspection shal 1 be conductsd t n accordance WI th the
conditions spscified tOr subgroup testing in table V of NIL-S-19500, and table 111 bet-sin.
Electrical measurements ( snd points) and delta requlr~nts $hall be in accordance with ths
aPPl fcable stsps of tsble IV herein.

4.5 Methods of inspection. Methods of inspection shall be as specified in the appropriate
tdble S and as follows:

4.5.1 Pulse measurements. tinditions for pulse c-sasumsments shal 1 be as specified in
hlL-S70-~0.

4
● ’
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TABLE 1. GrouP A inspection.

I

I I
Inspection Al ~

~

; / I
I !( sual and mechanical I 2071 I
) eadminat~on

I I
I Subgroup 2

I
I Breakdown voltage, I 3011 !
I collector to emitter I
I

I Breakaom voltage,
I collector to base

i Collector emitter
I cutoff current

; Emitter to bdse
I cutoff current

I Collector to endtter
I cutoff current
I

I Col Iector to emitter
I cutoff current

I
I Collector to base
I cutoff current

I Base emitter voltage
[nonsaturated)

I

{
~ Base emttter vol cage

(saturated)
I

I
I Saturation voltage
I and resistance

I

I
I

I

3001

3M1

3C61

3CA1
I

3C41

3036

3ck6

I
i

I
I (collector to emitter i

saturation voltage) I
I I

3(A6

3071

I Fofwara-current
~ transfer ratio

I 3(J76

I
i 2N2150

2N2151
i

I I

See footnote at end of table.

hlL-SIO-750

Conditions

Bias condition O,
pulsed (see 4.5.1)
I[s50tidC

Bias condftfon D;
1[ ..100 VA dc

Bias condition O,
v~~ . 80 V dc

fltas condition D,
VEB=8Vfk

Bias condition A,
VBE . -1.0 V dc.
VCE . 120 V dc

Bias condition A,
VI-- . 120 V dc,
v~~ . 0

Bias conditton O,
VCB . 120 V dc

Test candi tion B, pulsed
(see 4.5.1),
VcE . 5 V dc.
Ic.l. OAdC

Pulsed (see 4.5.1),
IC. lAdc,
IB . 0.1 A dc,
Test condition A

Pulsed (see 4.5.1),
IC. lAdc,
lB s 0.1 A dc

Pulsed (see 4.5.1],
lC. lAdc,
v~[. svdc

Sjmbol

‘[ BR)CEO

v~ ~o

lc~o

[ EBCI

ICEX1

lCES

lCBO

VBE

VBE( sat)

v~~(~at)

hFE~

Limits I
~Unit I
Min 1 $ia~ I
-i-l--l

iI I
II
II I
II
I I I
II

100 I lVdc[
II
II 1
II

150 I lVdci

i /I
i 10 ~uA dc I

; 2~uAdc;

; 5:uAdc~

Ill

: 5;uAdc~

II I
II

5
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TA6LE 1, Lroup A inspection - Continued.

1
●

I I I I
I iOSDeCtIlj” jj

MIL-$TO.7511
J I

iimi ts i
I I I

1
Itiethod I

SymOO 1 I Unit ~
Conditions I

I Forward. cLirrent
I Min [ Mar. I

I I

I 3076 I Pulses [see 4.5.1],
transfer r~tiO i hFE~

I I

/ I [C = 0.5 Adc,
Ill

i
I

2h2150
I vc~ .5vdc

2N2151
/

I

I Fern.ard.current
f /

\ transfer ratio
I 3076 I Pulsed (see 4.5.1),

I [C m 0.1 A dc,

2N21511
lVCE.5Vdc

/ 2N2151 I

Subgroup 3
/

/ !

I High temperature /
I operation

I TA . +150”[

; !
I cOllectOr to emitter I 3041 I Bias Cond{tio” A,

cutoff current
I

I vrJ[ .-lvdc
I i V[[ . 120 V dc

I Emftter to base
t

I 3061 I Bias condition D,
cutoff current

I lVEB.8VdC

I LOU temperature
j operation

/ I 1A = .55-C

I FOruard-current
I I

I transfer ratio
I 3076 I VCE . 5 V &, pulsed

I (See 4.5.1), ]C . 0.5A dc
2N2150

I 2N2151
/

i Subgroup 4
/ /

I Haynitude of c-”
i I
I 33C6 I VCE . 30 V dc,

J mitter small-signal I
I ShOrt-Cirruited

{l[. o.ltidc,
I

forwara current
/f. loWiz

transfer rati O
/ ;

I

I Open circuit
I output ca~cita”~e

I 3236 \

/I
subgroup 5

/
1 Safe operating ana

i
I 3051 1

I (continuous dc)
/ /

See footnota at end of table.

~~ ;~O~vfd:;l,:E-zo.

1[ . 100”c, t . 1s,
1 cycle [see figure 2)

Ill I

120! 60; I
140; 120/

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

t
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TAbLE 1. Group A inspection - Continued.

i I I 1 1 i

I inspection ~/ ~
I Lfnits I

Symb 01 ~Unit I
I Conditions I tlin I Hdx I

I i I I I
I Test 1 Ilc. 2Adc,

lVCC.151dc
Ill

i
Ill

Test 2 i ]C = 200 ti dc,
Ill
II

tVCf.57VdC
i

Ill I

Test 3 i[C.25M4dc, I I I I
I tvcE. lMvdC

i
I 1111

I Electrical measurements I I see table IV, steps 1 and 3 I
Ill
Ill I

I Subgroups 6 ana 7 / i /I
/

!

~ Not applicable :
//

/ ~ I
I II

~1 For sampllng plan, see HIL-s-195CQ.
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TABLE 11. Group B inspection for JANTx devices.

1 I
f I

r

Inspection 1/
MIL. S7D.750

I
lf4eth0dl Conditions

/
I

I subgroup 1
I I

I
I Solaerabiltty I 2026 ~

\ Resistance to solvents ~ IOZZ ~

I
Subg lWp 2

I
I

j Thermal shock
/

I 1051 I
( temperature cycling) I

I I
I Hermetic seal I 1071 /

I Fine leak I I
Gross 1eak

I i
~ Electrical measurem.entsl /

I See table Iv, steps 1 and 3 I

I Subgroup 3 11 I

1 SteadY -SMW
I operation l{fe

I 1027 ~ TJ . ●187.5 *12-C;
I VcE .40 V dc;

I

I
1.

I 1A = 25°C
/ II
I Electrical measuranentsl I

I See table IV, steps 2, 3, I

I
I and 6

Subgroup 4 II
I

I
~ OecaP internal visual \ 2075 !

;

[aesign verificatiOn)l
I
I Bond strength

/I
I 2037 I Test conaitfo” A, all

I internal wires for ●ach I
I device shall be pulled

/ ~ separately i

Subgroup 5 II I

I Thermal reststa”ce I 3131 ! See 4.5.3
I ( forwara voltage i

I drop emitter to I I
i base diode method) I i

/
I Subgroup 6 II

I tifgh-tempemtu~e I 1032 \ TSTG . ZOO-C
I lffe (nonoperating) [

/

j Electrical measurements;
I
t See table IV, steps 2 and 3 f

II

See footnote at end of table.

●
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TAbLE 11. Group B inspection for JANTX devices . Continued.

1 1 r
I I MI L.5iD.7S0

Inspection ~/
I

-1
I Conditions

I subgroup 7 I I

I Safe operating area I 3(153 I TC . 100”C,
[SMitChfng) I dut{ ~;:e2<u; percent,

I t,
: I it = 2.0-A (Pk)

I Test 1 I I
I [ UnCq inductf ve) I I Load condition C,
t I (see ffgure 3); L . 10W,

I I RBB1 . 20o, VBB1 = 10 V dc,

/
! RBBZ = -, VBB2 .0 V dc,

I
~ ;c5f-i~~;&’~;.+nl”O°

I I
I Test 2 I I
I (cla?i?inductive) I I Load condltton 0,

[destructive) I (see figure 4); L . 40nn,
I I I RBB1 . 150, VBBI . 10 V dc.
I I

1 *2.”l~;’$%5=<3i~ol,&’~
I I I R of Inductor s o.Tn,,

“j Electrical measurements ~ See table IV, steps 1 and 3 i
I

~1 For sampling PI an, see HIL-S-19500,

I

10 9
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TAbLE !11. Group C inspection [all qua) ity levels).

I I r
Inspection AI

/ ~
lNethod 1 Conditions

I 1
I Subymup 1

I Physical dimensions
I

Subgroup 2
I
I Thermel shock
\ (glass strain)

i Terminal strength
(tension)

I
; Terminal strength
~ ( Stud tor~e)

I
\ Terminal strength

ltenninal torque)
I
~

i m-metic seal
I a. Fine leak

t). Gross 1eak
I
I Moisture resistance

~ External visual

i Electrical
I uedsurments
1

Subgroup 3
I
i Shock
I
I Vibration, variable

frequency
I

I I
I I

i Constdnt acceleration I 2026 I
I
I Electrical j

I
I

I measurements
I I I

subgroup 4
/
I Salt atmosphere

i
I lcdl I

I (tort-mionl
I

\
I

I
I

See figure 1
I
I
I

Test condition B
I
I

Test condition A, weight I
. 7 pounds, time . 15 s

1
Test condition 02; i
Torque . 15 inch-pounds; I
t.15s

/
Test condition 01; I
Torque . 6 tnch.ounces;
t.l!ls
(emitter and base terminals ~
only )

I
I
I

I

/
I

See table IV, steps 2 and 3 I
I

I,5LWG, 0.5sss

I

I

I
See table IV, steps 2 and 3 I

I

I I i i

See footnote at end of table.

10
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TABLE 111. Group C inspection (al 1 qualfty lWels) - Continued

I !nspection ~1 i MIL. STD-750
~

I I method I Conditions
1 r

Subgroup 5 I I I
I
I Not dPPl Icable

1.

~
I

I
I Subgroup 6 I

I I
I Stea:-stata operation~ 1026 i VCE . 40; I

I TA a 25”c; .
I I I TJ . 187.5 t *12°C :

i Electrical I
I measurements

i See table IV, steps 2, 3, ~
I 4, 5, and 6

~/ For sempl ing plan, see HIL.S- 19500.

I

11
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●
TABLE IV. Groups A, B, and C electrical measurements.

t ,
I I I
I Step I Inspectfm -

1 I t
i 1.

I

I 2.

I

I 3.

I
1.

I
\ 4.

/

I 5.

I

I b.
I

I Ereakaown voltage i 3011
I collector to emitter I

I I
I Collector to emttter I 3rMl

cutoff current
I

I Fowara-current tranfer
{ ratio

I 2ti2150
2N2151

I
i Collector to emitter
j cutoff current

I
I Forward-current
I transfer ratio

I
I Thermal resistance

I

I 3076
/

I

I
I 3LM1

I

I
j 3076

I

I 3151

lIL-S70 -750

Conditions

Bias condition O;
]C . 50 M dc;
Pulsed (see 4.5.1)

Bias condition C:
YBE . 0 V dc,
vcE . 120 V dC

V( .5 Vdc,
5PU Sed lsee 4.5,1),

lC. lAOC

Bias condftlon C,
vO~ m O V dc,
VCE . 120 V dc

vc . 5.0 V dc,
5pu sed (see 4.5.1),

ICsl Adc

Sytiol +%% Unit \
I Mfn I Mdl I

~
vCEo [Vdcl

I I

lc~s

hFEl

I I I I

/ 5 ~.Adc;
/

I II

11 II

120~6G/
I I

140~1201 i
1!

I 100 petxent of I
I fnitfal value or I
I 2 .A dc, whichever I
I fs g.~ter

I I

~1 Oevlces which exceea the group A limfts for thfs test shall not be acceptable.

12
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1 2 4 7 10 20 40 70 100 150

V= -Collector-mnittar Voltage- V

Collector-Emitter VOltdge . V

FIGuRE .?. homograph of maximum safe operating area (continuous de).

13
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L

SI

fl–;

+
+ =

VB91 -

ReBI % Ic ~~~,~~~

ks < 1 ohm (noninductive).
L .-10 tel. .09 ohms DC resistance, 12 amps (Tabtron type cR-6@4 or

equivalent).
PMCedu re:

1. Uith switch S1 closed. set the smcif ied test Conditions.
2. Open S1. Oevtce fails if second” breakdown occurs.
3. Perfom specifies end point tests.

I
FIGuRE 3. UnCISmped inductiv~ sweep @St Cf~Uit.

Ic MWITOR

+

’001

REBI

&

Rs c 1 ohm [nonlnductlve).
L .-40 W , .2801ms OC resistance, 2.5 imps (Triad type C48-IJ or

equivalent).
Proceiure:

1. With stitch S1 closed, set the specified test conditions.
2. Open S1. Oevfce fails if clamp voltage is not reached.
3. Perform specf flea end point tests.

FIGURE 4. Cl aqed inductive sweep test cl rcu{t.

14
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‘o 4. 5.2 Thermal resistance. Thetnal resi stance measurements shall be conductea in accordance
wi tn methoa of III L. STD-750. The following details shall apply:

d.

I b.

c.

0.

e.

f.

Cal lector current magnituae during power appl i cation shall be 10 A dc.

COll KtOr to emitter voltage magn$tuae shall be 10 V dc.

Reference temperature maasurf ng pofnt shal 1 be the case.

Reference pofnt temperature shall be 25”c< TR < 35°Cbnd recorded before the test 1s
sta rtea.

—

I+aunti ng arrangement shal 1 be with heat sink to header.

Maximum limft of WC shall be 3.3”C/U.

5. PAsXAbING

5.1 Packaging requfreswnts. The re@frements for packagf ng shal 1 be in accordance wf th
hlL-S-1~.

6. NOTES

(This Ssction contains in forudtion of a general or explanatory nature that may be helpful, but
is not mdneatory).

6.1 Notes. The notas spetified in t41L-s-19500 are applicable to this specification.

6.2 Actluisftion requirer.ents. Acquisition docut.snts must spetify the following:

6. Title, number, and date of thi specification.

b. Issue of 0001SS to be cites in the solicitation, and if required, the specific issue of
inaiviaual documents referenced ( see 2.1.1).

c. The lead finish may be specified (see 3.3.1).

6.3 Substitution information. Oevices covered by this specification are substitutable for the
manufacturer’s ana users Part or Identifying Number (PIN). This information in “o way implies
that manufacturer’ s PIN’s are suitable as a substitute for the military PIN’s.

6.3.1 JAN substitution. JANTX devices are a direct replacmvent for JAN marked devices.

6.4 Changes frcm previous issue. Astertsks are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

I

0
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CONCLUDING KATERIAL

tustoaians:
Army - ER
II?,VY - EC
Air Force - 17

Review activities:
Am - AR, Ml
Navy - %
Air FORP - 85
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Preparing activity:
Army - ER

Agent:
OLA - ES

(Project 5961-1218)

User activities:
Amy. sl!
Navy - AS, CG, K, OS
Air Force - 19
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

lNSTRUC310NS

1. The preparing adivity must complete blocks 1, 2, 3. and 8 In block 1, both the document number and revision
Ierter should be given.

2. The submizter of this form must complete blocks 4.5,6. and 7.
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