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HIL-S-l%M/144H
22 November IW3
SUPERSEDING
PllL-S-l%M/144G
24 April 1984

RILITARY SPECIF1 CATION

sEPI1CONDUC1ORDEVICE, D1ODE, SILICGfi, WITCHINO
TYPES 1HM64, W4454, 1NA454-1 , 1H4532, AND 1N4454uR-1

JM, JANTs, AND JAI(IW

This specification is apprwtd for use by all Departments
md Agmcies of the Depwtmt of Defense.

1. SCOPE

1.1 ~. This speciffcatim covers the detail requirements for silium, switching diodes. Three
levels of product assurance are provided for ●ach dwice type as specifisd in ML-S-l%M (see 6.3.2).

1.2

1.3

Phvsicsl dirnensi.ans. See figure 1 (00-35) and figure 2 (M-213AA) (see 3.3).

119ximumratinm.

I I
V(BR) I VRUH ~ La ~ lFSfl ~IFSH ]TJMKJTSTGlaXl%JL

I I 1(1 see) 1(1 us) I I I

+M+-+4 1!1 & Iw+w

75 I 50 { 75 I/ I 5M / 2.0 I-55 to +175 ! 50 [ 250
75 50 Im ~/ I 1,000. I 4.0 I-55 to +175 I 50 I 230
75 50 1200 ~/ I 1,000 I 4.0 I-55 to +175 I 50 I 230

75/ 50 1125 Z1 I sm I 2.0 1-55 tO +v5 / 50 / 230

j/ Derate iinearly 0.5 WI-C skvve 1A = +238C.
& Oerate Linearly 1.S3 wII”C abe TA = +2S”C.
~1 Derate linearly 0.@33 uII”C shave 1A= +23”C.

1.4 Prima w ●lectrical characteristics at 1A = +%”C, unless otherwise indicated.

I Limits
I I I

[ VF1 1 In? /
VR~O IIF= C& 10 M d. ~Vf, = ~~ V(pk) I

lIF.10IiAdC ]VR=50Vd. [ f.l HHZIRL= loo OhMI llF. lD3MAdC [

J
I I I I [ I I
Iflin
I Rsx

l—l—l—l
I 1.=V dc ] O.fiA d, I 2pF I 4.0 r!s 30 ns

I 1

I Beneficial ccmoents (re-endaticm, 8dditi.ms, detetims) and any pertinent dsta With msy be of ~
I use in iqroving this docummt shwld bs addressed to: Sc+mmder, Defmse Ele.trmics Supply Cmter,
I A7TN: OESC-ECT, 1507 Ui lmington Pike, Daytm, OH 45444, by using the Se(f-sddresscd Star!dardiCStiC41 I

LWmamt Impmvemsnt ProFosa 1 (DD Form 1426) appeari m at the end of this docummt or by letter.

AHSC NIA FSC 5%1
OISTR1 SOTION STATEHENT A. #$proved for public release; distribution is un~irni ted.
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j TyPc, /
1“1

Dimnsicm @Otes I

I
I Ltr

II
J Inches Hi 1lirneters

I I“in I 1. I I
Rax Iii n

I“lll%l, wl

I!aX

I
G

II
4.% 7.62

;lfG%4 “Jot! I .07s .107 1.9s I 2.72 I 3..4 L
L 1.US3 t.sm 25.40 36.10 1

Ida I .OW .IL?2 0.46 0.56 I 6

II II
G .140 .180 3.56 f.. sr

11N4454 J’@ I .036 .075 1.L2 1.91 I 3,4 L
11!44454-1 J L l.mo l.sm 25.40 38.10 I

I .ma I .022 0.46 0.56 6

I I l,ml .,201 I
G 2.03 3.05

11N4532 J@I I .030 I .065 1.27 1.65 3,6
L l.mo 11. sm 25.40 36.10

J I@ I .ma I .022 0.46 0.56 6

NOTES:
1. Oimmi. am are in inches.
2. Iletric equivalents are given for general i“fomstion only.
3. 7he maximum di.ension of @ shall apply for dimsnsica G.
4. The ❑i”imm dimensjm of $0 shall apply over M least .075 (1 .9f mm) of di.ensio” G.
5. Ferrule is optimal for dime! tsi.mG.
6. 7he specified lead dimetw nppljes i“ the zme betwe” ,030 (1.27 m) for 1N3064, INU56, and

IN44SII-I ad .MO (.25 m) for 1N4532 from the diode bcdy to the end of the (red. outside this
ZOIW, the Lead ditmete. shall not exceed @.

FIGURE 1. Physical dim”siom.
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I J D!mensionn

I Ltr I I
Inches

I

!lillimters

1
1

tlin I

@ .M~”:7[::/:m[

F .016 I .022 I 0.41 I 0.55

G .130 I .1.$6 I 3.3U I 3.70

i GI i .lCURf i 2.54 ref i

I I I

J s .M1 min 0.03 min

NOTES:
1. Dimnsicm are in ~nches.
2. fletric equj.almts are given for gmeral in fornmtim rely.

FIGURE 2. Physical dimensions, 1NW154JR-1 (M-213AM.
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NIL-s-195 CKI1146H

2. APPLICASLE OOCUHENTS

2.1 Gwemnent documents.

2.1.1 Swcificatims. stmdanfs. and Imdbooks. The follwing specificatims, standards, and hmdbaoks
form a psrt of this document to the extent spicif icd herein. Unless otherwise specified, the issues of
these docuuents are those Li steal in the issue of the Department of Defense Irdex of Specif i cat ions and
Standards (OODISS) and supplement thereto, cittd in the solicit.stica (see 6.2).

SPECIFICATION

MILITARY

HIL-S-W5W - Semiconductor Devices, General Specification for.

STANDARD

RILITARY

RIL-STD-750 - Test Rethcds for Semiwnductor DeVi CCS.

(Unless otherwise indicated, copies of fsderal and military specifications, standards, and hmdkeoks are
available from the Standardization Oocummt Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
19W0-5094.)

2.2 Order of mecedmce. 1“ the event of a conflict between the text of this &cmmt and the references
cited herein (exctpt for related as.sociattd detail specifications, specification sheets, or IIS standards),
the text of this document shall take precedence. Nothing in this document, Iwuwer, supsrstdes applicable
laws and regulations unless a specific exqtim has bem .aMain.d.

3, REQUIREMENTS

3.1 Associated Oetai L specification. The individual item requirements shall be in accordance with
HIL-S-195M, and as s%cificd herein.

3.2 Abbreviations, sw2101s, and definitions. Abbreviations, symkols, snd definitiats used herein shall
km s~cificd innIL-s-1%03.

Ec---------Endc8P.

3.3 Desiqn. construction, and ~ysicsl dimensions. The design, comtrwtim, d physical dimnsims

sh.sll k-e as specified in HIL-S-l%M, and figure 1 (00-35) and figure 2 (GO-213AA) herein.

3.3.1 Lead finish. Lead finish shsll be solderable in accord.snce uith IKL-S70-750, HIL-S-l%M. Uhere a
choice of~h is desired, it shall bt specified in the acquisition document.

3.3.2 Oash+ne (-1) construction. See (see Hil-S-195m). The (JR version devices shall be structurally
identical to the Ieded devices, except for lead terrninntian.

3.4 m. Itarking shall be in acmrdance with HIL-S-1%00.

3.4.1 f!arkim for UR version devices. For UR version devices fmly, all mrking may be witted f- the
body (except 3.5), but shall be retainedm the initial cmtainer.

3.5 ~. TIIe polarity of all typs shsll be indicatd with a contrasting color bsnd to denote the
cathode ●nd. For UR suffix devices, a ❑inim. of three cmtrasting color dots spaced ar.wrd the cathode end
ray be used.

.
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nlL-s-19sw/144H

4. QUALITY ASSURANCEPWV1S1ONS

4.7 sompling md inspection. Sampling and inspection shall bc i“ o.cordance with HIL-S-195~, and os
specifjed herejn.

4.2 Qualification inspectim. Wnlific atim inspection shall bs in accordance with IIIL-S-l%M, and as
specifisd herein.

4.3 Screulir?a (JAN, JANTS, and JSN7XV Levels only). screening shall be i. accordance with table XX of
!IIL-S-195M and as sptcificd htrein. The follwing oeasuremsnts shall be mde in eccwdmce with table I
herein. Devices that excsed the limits of table I herein shall nm be acceptable.

! Screen (see table 11 of ~ i!eas.remnt
MIL-s-195m) I

I JA~ md JAHTSV 1.3”.4s JSN Level

% ~T.smpe.ature cycling /:zEE c#ye:~

I
3C II 17hermnl iqedance (see 4.5.4) \ThermsL impcdsnce (set 4.5.4)

J ,.
I

9 lNot awlicable [Not applicable

I
I

11 I lR1 .~ VFI

I
J 12 lSee 4.3’.1, t - 4S hours

lSubgroup 2 of table1 herein.

1 13 & IAIR s 100S of initial t-sading or
y 123 w dc, uhi chewer is greater; I

I IAVFs ,.03 v d. tinge from

! [initial radii-g. subgroup 2 of I
I table 1 herein.

~/ 7her&L iqmdsnce my be psrformcd my tine after sealing
provided tsmpsrature cycling i 5 perforssd in acuxd.snce uith
I! IL-S-195UJ, scresn 3 prior to this thermal test.

& PDA = 5 psrcent for acrssn 13, applie? to AIR1, AVZ and subwauP 2 Of t*Le z ~rein.
II 7hermsl i-cc (~J~)need not bs repeatsd in screen 13.

4.3.1 Pwer burn-in conditions. Pwer burn-in umditiom are as follws: 1A = Room ambisnt as defined
in the gmeral mqui rsemts of I!ZL.STD-750 (sss 4.5).

AC Optim I DC optim I

Tw@ VR = 50 V(pk) I
J f = SO-M Hz (see 4.5.2) I

I
1H3m4 lIo-75,a4dc
1N4532

IZF= 75aAdc I
110= 125 nAdc

I IN4454 md 1!44454-3 110= 2M d d.
IZF= 125mAdc I
I ZF= 175mAdc I

Quslity cmforuimce inspectim shall be in accordance uith

5
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MI L-s-195 Ml/144H

4. I,. 1 Group A jnsb.ectim. Gmp A inspection shal L be conducted in accordance with HIL-S-195M, and
table I herein. The following test conditions shall be used for 7.sJx,group A inspection:

I a. Inmasurementc unrent ----- ----------lea-10mA.
b. lHfOrwmdh eatingcurruIt ----- -------- .5 A- I.OA.
c. tHheati WtiOe ------- -----------lams.
d. tMDmeasure9tnt deLayti@e ---- ------- 70 w maxim.m.

4,4.2 Grcw B inspection. Group E inswction shall be conducted in accordance with the cmditicns
spccifitd for wbgrcup testing in table Ivb (JAN, JANTS and JANTXV) of lllL-s-195m, and as follws.
Electrical ne.surements (end pints) and delta requirements shall be in accordance with fmtmte ~1 ~ the
applicable steps of table 11 herein.

subgroup Method condjtim

e.? 4md (This test till Lm performed m each subtor) IF - 50 IA dc;
10 surges; tp = 1 PS; 1 surge p-w minute; if(surge) ~
2.0 A(pk) for IN306A and 1N4532; if(surge) s 4.0 A(pk) for
1!44456, 1!44454-1, and lN4454LAR-fl.

m 1027 See 4.5.2; VR= 50 V(pk); f = 50-60 Hz; 10= 75 mA dc for
1N3DY+, W5 MA dc for 1N4532, and 2W MA dc for IN4454,
1!44454-1 , md IN4454UR-1

4.4.3 G-P C inspection. Group C inspection shall bt conducted in accordance with the .xmditims
specif itd for wbgrwp testing in table V of l! IL-S-195m, and as fol 10US. Electrical mt.9SUrCMentS (end
points) and delta rtqui remcnts shal 1 be in accordance ui th fmtmte 3/ and the applicable StePs Of tSbLe II
herein.

subgroup Rethcd condition

G! 2036 Test condition A, weight = 6 Lbs.; t = 15 ti secc$tds.
Test canditim E.(Note: Temine.1 streqth not applicable to UR suffi X devices. )

S6 1026 Vr = 50 v(pk); f = 50-@ Hz; Set 4.5.2; 10 = 75 MA dc for 1N3DS4, 123 m de for
1N4532, and .2m tLA dc for IW454, 1!44454-1, end 1N4454uR-1.

4.5 Hethcds of “i”s,mction. Hethnds of inspection shall be as specified in the apprqriate tables and as
fol lWS :

4.5.1 Pulse ●easurements. Satditions of pulse masurewtnts shall be specified in section 4 of
I!lL-STD-750.

.4.S.2 Bum-in and Life tests. 7hese tests shall be cmducted with a Imlf-sine wave of the peak voltage
specif itd herein iqressed .scmss the dicde in the reverse direction, f ol bawd by a half-sine Imveforn of
the average rect if icd currtnt specified h=rein. The forward umduct ion angle of the rect i f i cd current 5h911
mt be greater than 120” mr less than lSOO.

4.s.3 Forward recovery wlta.ae and tire. Forward rewvery time shal 1 be measured as the tire interval
between zem time and the point bfwre the pulse has decreased to 110 percent of the steady-state value of VF
*en IF . 100 w dc. The mxiwm rise time of the response detector shall Lm 1 ns.

4.5.4 Thermal imedance 2E,JX measurements for screcninq. The 21WX masuremmts shal L be performed in
accordance with mL-sTD-7S0, aethod 310f. 7he msxi mm limit (not to ●xceed the EIWP A, subgroup 2 Li-i t )
for ZSJX in screening (table 11 of HIL-S-155M) sh.sl 1 be derived by ●ach vendor by mans of statistical
process am ml. Uhm the pmce$s Iws exhibi ttd mm rol and capability, the capability data shall be used
to establish the fixed screening limit. In addit~.m to screening, once a fixed li rnit has been established,
mmitor all-future sealing Lots using a random five piece sample from each lot to b= plotted on the
applicable X, R chart. If a lot ●xhibits m M of control condition, the ●ntire lot shall be reMVed frm
the line and held for Engineering ●valuaticm and disposition.
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Inspection 11

Suta I-Oup 1

isual and mechanical
insptct im

sllL?qMUD 2

hermsl impedance

m-ward voltage

everse currsnt

reakdmn voltage

Suiw MUD 3

igh teqerature
operation:

Reverse current

Forwmd voltage

m tsqxrature
opratim:

Breakdmn voLt&e

suburOuFJ 4

apscitmce

Ieverse rewvery time

Submum 5md6

lot applicable

Sukwwp 7

‘ot-uard recovery
voltage and time

?071

jlm

ion

io16

4021

4M6

4ml

m

4ml

4026

MI L-S-195 W/144H

TASLE 1. Grow A inspection

MI L-STD-?30

COnditims

see 4.5.4

lF=lOmAdc

DC Otthcd; VR = 50 V dc

lR= 5.0 PA dc

T& = +150”C

DC mettad
VR=50VdC

lF=lOmAdc

TA = -55°C

VR=OVdC, f=lllHZ
Ac sigml = 50 MV(F-P) u9x

Test cmditim A;
lF=IR=lOmAdC;
SL=lCt3n; Cs3PF

IF = 100 ti dc;
[r s 0.4 ns; see 4.5.3

bJX

vFl

lR1

V(BR)l

w

vF2

v(BR)2

Ca

t rr

vf r
tfr

Jj

14in

—

—

—-

—

75

---

---

75

—

—
—-

L

!-ax
—

$0

.m

.1

m

.7

—

2.0

4.0

5.0
30

—

—

nit

Clu

dc

A dc

, dc

1Adc

1 dr,

1 dc

>F

Is

t(pk)
?s

I

~/ For &sc@ling plan, see IIIL-S-I%W.
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I HIL-S-195CS31144H

TABLE 11. Groups B and C ●lectrical roeawr-ts.

! step [ Inspect inn

i I. I Forward voltage

I 2. j Reverse currmt

/ 3. Icaps.itance

I I
i 4. iFOt-nard voltage

II
I 5. lReverse current

I I

I II
MIL-STD-730 Symt.al J Linits L Unit I

I
!ethcd

1111
COrditions nin I Max

I
4011 lIF=lOMAdC IVF1 ~— ~1.O ~Vdc\

I
40S6 IDC method; VR = 50 V dc j lR1 ~— 10.1 @ dc \

~ lvR-Ovdc; f=lmz 1% ,- 12.0 lPF ,
Ia.-sigml = 50 .v(p-p) mx I 1111

4011 llF=lOtidC IAVFI II [s im iv dc cl!mge ]
Ifiw i~itial ieadingl

I I
4016 IDC method, VR = 50 V dc IAIRI l/ [s lMS of initial I

Ivalue or 45 ti dc, I

I I Iuhichever is gr.iater I

II Devices which exceed the g~p A li.its for this test shall not be acceptable.

~/ The electrical mcasummnts for table 1% (JAN, JAWX, and JW1’sv) of MIL-S-W5rn are as foil.ws:

O. s-~ 2, see tabLe II herein, steps 1 and 2.

b. Subgroup 3, see table 11 herein, steps 1, 2, 3, 4, fad 5.

C. s-~ 6, see tabLe 11 herein, steps 1, 2, 3, 4, end 5.

~1 the electrical aeasuremts for table V of NIL-S- 193U3 are as fol Lws:

a. Subgroup 2, see table 11 herein, steps 1 and 2.

b. sutgt-wp 3i, see table II herein, stew 1 and 2.

c- %- 6, S- tabLe II herein, stew 1, 2, 3, 4, and 5.
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5. PACKAGING

5.1 Packauinu rcqui r-ts.

6. NOTES

HIL-S-1950W144H

The rcqui remnts for pcknging shal 1 be in accordance with l!lL-S-l%m.

(7his sect im cmtains in fomat inn of a general or explanatory nature that may be helpf .1, but is not
mndatory. )

6.1 ~. The notes specified in MIL-s-1%C9 are applicable to this specification.

6.2 A02u isition rmuircmmts. Aquiait ion docunents should specify the follwing:

a. Title, “umber, and dste of the specification.

b. Issue of DODISs to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1 ).

c. Lead finish (see 3.3.1).

d. Product assurance level and type designation.

6.3 Chanqes from previous 4SSU=. Marginal notatims are mt used in this revisica to identify changes
with respect to the previous $ssue due to the extensiveness of the changes.

CONCLUDIHGHATERtAL

Custcdiam:
Army - ER
I(WY - EC
Air Force - 17

Revisu ectivftiw:
AMY - AR, HI, WI
N.WY - AS, CG, MC
Air Force - 19, S3, 99
DL4 - ES

Preparima activity:
NSVy - EC

Agent :
CM - ES

(Project 5%7-IA-44)
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