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MIUTARY sPECIFICATIDN

SEIKICONDUCTQR DEVICE, DIODE, LIGHT E2AnTfNG

TYPES JAN1N57S5 AND JANTXlN3703

TW speculation LS mandatory for use by all &par t-
Immt8 and~ ent of Defense.

1. 2fXJPE

1.1 ~ &s specifbxtton covers the detaff requfremmta for TX ‘and NON-TX U@ f!mitttns
diodes.

1.2 P@lcal dbmfs!simns. See figure 1.

1.S ?daxfmum ratfngs.

~“”~/Dernte0.67 mAdC/”CIOr TASbVe S”C.

y Ipapukwfdfb, moJps.

1.4 Ck-luterfsttcs, radkmetric w Utcal) M pbotcaa 4tric (vL9uaI).
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2. APP UCABLE DOCUMENTS

2.1 Tbe folfawfns documents, of the tssue hi effect on date of invitation for bids or request for
PMPOd, fom a part cd thfs SpecificatfOn b the extent f?pecffied herein:

SPECWfCATIONS

ldluTARY

rw-wesm - Semicomtuctor Devtces, Gem@ Speclficaffan for.
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MIL-S-19500/46’l

I STANDARDS

I MILfTARY

MIL-STD.202 - Test Methods for Electronic and Electrical Component Parta.
I MIL-STD-750 - Test Methods for semiconductor Devices.

MIL-STD.1241 - Dpticat Terms and Definitions.

I (Copies of specifications, standards, drawtigs, and publications required by suppliers in correc-
tion with specific procurement functions should be obtained from the procuring activity or as directed

I by the contracting of ficer. )

2.2 Other publications. The followfug docunvmt forms a part of this Specification to the dent
spectfied herefn. Unless otherwise indicated, the kwue fn effect on date of invitation for bids or
request for proposal shall apply.

AMf?17fCAN NATS3NAL STANDARDS fNSTfTwf’E (ANSfl

I ANSJ 27.1-1967- Nomenclature and Definitions for Iffuminating Engineering.

(Application for coPies should be wfdre.smxi to the American National Standard8 fhstitute,
1430 Eroadwag, New York, N.Y. 10Q18. )

I .:
3. REQUIREMENTS

I S. 1 Ce”eral. Requirements shall be fn accordance wfth MfL.S-19500, and as specified herein.

I 3.2 symbols and abbreviations. The symbols and abbreviations used berefn are defined fn
“MfL-s-~9500 , MIL-STD-124 1, and aS follows:

(a) ~ . Luminous intensity (the subscript “v” la used to designate . pb.tometric or visuaJ
quantity to dfffereatfate from ,,1,1 as used herefn for current).

f%) ~, = Wavelenti of diode lkht emission. (The s.bscript “v” is used to de.%%ute a
photometric or visuaf qwmtity to differentiate from I used in the ,, LTPD,, columns of
tables 1, ff, and Iff).

(c) 1P . Peak “forward puke current.
(d) mcd . milli-candefa; the candeta is a unit of lUMMOW intensity defined finch that the

luminance of a blackbody radiator at the temperature of solidification of pfatbmm is
60 candelas per sftu=e centimeter.

(e) @ . The angle at or off the axis of symmetry of a light source at which Iumfnous
intensity is measurti.

(f) LZD = Light emitting diode.

I
3.3 Design, construction, and phySiOal duensions. Diodes shall be of the design, conshwctio”,

and physicaI dimensions shown on figure 1.

I 3.3.1 Lead material and finish. Lead material shall be Kovnr or Alloy 53. Mad finish shatl he
gcdd-pIated. (Leads may be tin-plated U specified in the contract or order.

I 3.3. 1.1 Selectivity of lead nmterial. Where choice of lead materia~ (see 3.3.1 above) is desired,
it shall be specified in the contract m’ order (see 6. 2).

3.3.2 Terminal-lead kmgth. Terminal-lead length (s) other than that specified fn figure 1 may be

I
furnishd when so stipulat ed in the contract or order (see 6. 2) where the devices covered hem?tn are
required dfrectly for particulm equipment-circuit installation m for automatic -assembly-technique
programs.

I 3.4 Performance characteristics. Per form&r!ce characteristics shall be as specffiei fn tables f,

I 11, fff, and IV (table IV is applicable to ‘,TX” types only).
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DIMENSIONS

INCHES MILLIMETERS

‘TR MIN W% MIN MAX

A .176 .190 4.47 4. 8S

,180 .225 4.57 5.72

: .01 .024 .41

D .97o 1.03024.64 26.1
.016 .019 .41 .48

F .045 .055 1.14 1.40

G .200 .220 5.0s 5.59

H .025 .045 .69 1.14

1 .032 .042 .61 1.07

J .’139 3.53

NOTES
I. Metric equivalents (tothe nearest .01 mm) are 6Mn fOr gene~ fiOrm*iOn

0m% and we ~ed UPOII1 ~h = 25,4 ‘m.
2. Red lens.
S. Gla.sf3/mefal hermetic can.
4. Cathode led, both leads isolated from case.

F’XGIJRS 1. semiconductor &vIce, diode, tyoes JANINS765 and JANTXfN5765.
.
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fdfL-S-19500/467

3.5 ~ The followtng marking specified h MIL-S-19500 may lx omitted from the body of
the dhxte at the option of the manufacturer:

(a) Country of origtn.
(b) Mmfictier’s Identification.

4. QUALITY ASSURANCE PROVfSfONS

4.1 @IIeral. Quality assurance provisions shall be in accordance wtth MfL-S-19500, and as
specifid~.

4.2 Qualification Inspection. Cjualif!:ation inspection shall consist of the examinations and teste
specified tn tables I, 11, and m.

4.3 CjuakitY conformance bmpecticm. Quality conformance tispectton shall consist of the examtna-
tfons pnd tests spwtfied for grotip A inspection (table f), group B bwpection (table fl), and group C

-t~n (@le m). ‘f’be fou.wins shafI WPIY:

(a)

@)

Prtor ta performing group A Inspection, all WW types 8haU be sub jetted to the tests
specified in table IV (see 4.9. 1).
M tie manufacturer chooses the folfowtng option(s) for testing, the sample units that are
to be used in STOW C inspecttcm shall he designated as such prior to conducting the
referenced WINP B tests. Moreover, the number of fafled dfodes to be counted for lot
acceptance or rejection as s resuft of - C test shall be equal to ‘au failed dfcdtw of
the test tn group B tmpection, which were predesignated for use kn grcwp C inspection,
plus any additicmaf failures occurrtng durtng ww C testkng.

1. For each life test fn group C inspection, the manufacturer has the optton of using alt
or a portion of the sample already subjected to 940 hours of group B lkfe testfng for a
an additional 660 hours of testtng to meet the 1, 000-hour requirement.

2. For the thermal shock (temperature cycltng) test of wow C Inspection, the m&mufac -
turer has the option of using all or a pwtfon of the sartmle afreadv subjected to
10 cycles of group B therm~ stmck (iemperafure cycli&) testing ‘for M additional
15 cycles of testing to meet the 25-cycle requkement.

(c) Group C inspection shall be performed when the firm lot is produced and thereafter every
6 IIK.ntis durtng production .

When specified b the contract or purchase order (see 6.2), one copy of the quafity conformance
bmpectfon data shall be supplied with each shipment by the device manufacturer.

4.3.1 Process- and power-conditioning rim, typ es only). ,,T~, diodes shafl be subjected to the
ldd-percent iniapectim specified in table IV, in the order shown.

::::=::::~:::~ lR~d,VF

mrementa r+.. W diodes inthe ot. All dmdes shafl be identified such that the delta (A) end
of table W shall he measured and the mea-

All diodes which fail the seal test or fail to meet the iimits
of ~, fR, and VFof table W before burn-in shalt be removed from ihe lot and the quantity removed and
type of failure shall be noted on the lot history. Afi dicdes that exceed the delta (A) limits of tabie IV
after burn-in shaft be removed from the lot and the quantity removed shall be uoted cm the lot history.
U 10 parcent or more of the number of diodes subjected to burn-in fail, the enttre fat sbalf be unac -
cepkable as WX’, types.

4.4 Methods of examination and test. Methods of examination and test shaft be as spectfkd in
bibles I, U, ID, and IV. Additional detaib are as spectfied herein.

4.4.1 Steady-state operation lffe. The diode shafl k forward bmsed at a maximum continuously
af@ed current of 50 mAdc.

4
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TABLE 1. Grotq A tnspectbn
—

Unit

.7

;
,x

10

5

5

uctho4

20T1

---

---

4018

4011

4031

4001

MIL-sID-7s0 LI,niI,
—

tin
—

. . .

0.5

0.3

---

.-.

4

---

—

—

u..
—

---

3.0

.-.

1

2.0

---

sin

—

E.mninatio. M I.SI

D.,c’ils i,nhl

Snbgrmpl

?SsuaS and mechanical

examhatlon

.sukgrOup 2

Luminous intensity

---

reed

mcd

@tc

Vdc

VIM

m’

IF = 20 mAdc;

0 . 0- (me 3.2(e) and
4.4.3)

)? ~ ;? rnAdc;
.

LED rotated 360- on 0v41cfd
ds (see fsgure 1, 3.2(e)
and 4.4.3)

Lumsn0uf3 Sntensity

Reveme current

Fo- voltage

subgroup 3

Breakdown mltage

Capacitance

DC metbat; VR = 3 Vdc

IF.30mAdC

~ .10 @dc

Vn=o; f.lkulx

L

TABLE SS. CrouP B insvec ttml
—

w,t
—

-..

---

---

---

---

---

m cd

I

1

!(

MIL-STO-750 ,T

=
x
—

o

i

Min

---

---

---

---

---

—

u-
—

---

---

---

---

..-

D.teil.M.dmd r

-- 1

Physical dbnennions

subgroup 3

SoSderability

Thermal stuck
(telnperature cycling)

2

1

2086

2026

1051

1056

1071

1021

---

See figure 1 ---

---

..-

---

---

Test condition A, except
TIIISS) = 100” C; 10 cycles;
ttme at temperature
extremes . 15 minutes,
mSn (see 4. 31W)

Test Condition A

Tent condition H for fine
leaks (leak tefiting 2 hours
after pressurization in
acceptable); test condition C
Km gross leaks, except that
leak indicator fluid shall be
maSntaSmd at 100” *5” C

Thermal shock (glass strah

Hermetic seal

---

3.0

---

%

---

0.5

MoSsture resistance

End poLnt.s:

LumSMus tntensity 1F=20rnAdc: 9=0”
(see S.Z(e) and 4.4.3)
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M1L-S-19500/467
TABLE II. Grmm B Inspection - C.ntin.ed

Examination or test
MIL-sTD.750 LTPD Limit,

U.,hod D.,.;),
N
T? TX s,mbol N;. h. Unit

End paints - Continued

Forward vol~e 4011 IF . 20 mAdc ‘F --- 2.0 Vdc

Reverse current 4016 DC method; VR . 3 Vdc lR --- 1 pAd!

subgroup 3 10 10

Shock 2016 Nonoperating; 1,500 G; --- --- --- ---
t . 0.5 nm; 5 blows in each
orientation Xl, Y,, and Y2

Vibration, variable fre.+mmy 2050 Nompersd ing --- --- --- .-.

Constant acceleration 2006 NmwpmatLn& 20,000 G; --- --- --- ---

%, ‘V ~d Yz Orien~tmn~

Snd pohts:
(tie as subsrow 2)

subgroup 4 10 10

3’errninak strength 2036 Test cmdition E --- --- --- ---

End Potnts,

Hermetic seal 1071 Test condition H for line --- --- --- ---
leak. (leak testing 2 hcwm
after pressurization is
acceptable); test cond itim C
for gross leaks, except that
ledt indicator fluid shtil h
maintained at lDO- ,5-C

subgroup 5 10 10

kdt atmosphere (corrosion) 1041 --- --- --- ---

%bgroup 8 7 5

Iigh-temperature life 1022
(nonoperating)

TA . 100SC (see 4.3@.)) --- --- --- ---

Ind @nts:

Imninous intmsity --- IF= 20mAdc; O. 0“
1,1 0.45 3.0 m cd

(see 3.2(e) and 4.4.3)

Forward “.i~~ 4011 IF = 20 mAdc ‘F --- 2.0 Vdc

Reverse current 4016 DC methcd; VR = 3 Vdc
lR --- 1.5 wAdc

subgroup 7 7 5

Xeady- state opersdlon life 1027 IF . 50 mAdc (see 4. 3&J) --- --- --- ---
and 4.4.1)

@d @ntn.
(Same as Subgroup 6)

6



MI L-s-19500/467
TABLE m. i%m,m c !.s-,-+ $..-.. _ ..-_- . ... ..

MIL-STD.750 LTPD
E.mni.atim or t.st

Lim8ts

U.thod D.t.ils Non
TX TX

S,mtml u;. u., Unit

subgroup 1 7 5

Law-temperature operatiorr TA. -55-C

Breakd.a&n voltage 4021 lR . 10 pAdc BV 4 --- Vdc

subgroup 2 10 10

Thermal shock 1051 Te8t condition A, except --- --- --- ---
(temperature cycling) T@igh) = 100” C: time at

temperature extremes .
15 mbl”tes, mill; totaf
test time . 72 hours, max
(see 4.3@))

End points:
(Same as subgroup 3 of
g rcmp B)

subgroup 3 1 01 0

Resistance to eolventa --- Method 215 of MIL-SrD-202 . . . --- --- ---
(see 4.4.2)

Subgrmlp 4 L-’l L5

Sigh-temperature life 1031 TA . 100” C
(o.mperating)

--- --- --- ---

(see 4.3@))

End Pobds:
(Sin: us, mlbgxoup 6 of

Subgrow 5 L-7 .& 5

%eady -state operation life 1026 If? . 50 Im4dc --- --- --- -..

(see 4.3(b) and 4.4.1)

<ml pobds:
(%G y, Su*oql 6 of

SukgrOup% 10 10

‘eak forward pulse current --- tP=lw; PPs .3011
1P - -- 9.0 A@)

Ind potnts:
(;:: 8s, mbgroup 8 of

7



MfL-S- 19500/467
TABLE IV, Process and POwer conditioning C,TX’, types rely)

UIL-STD-750 Limit.
E..mina,i.n or t.sI

U,!h.d D.t.ils S,mbd M;” Ma. unit

ISgh temperature storage
(nonoperating)

TA = 100” C; time . 12 hours, --- --- --- ---

nlbl

RmrraaS shock 1051
(temperature cyclfng)

Test condition A, except T(high) . --- --- --- ---
100”C; lo cycles: time atter.,fler -
ature exsremes = 15 minutes, min

;onsfard acceleridfn” 2000 No”operatfng; 20,000G; Y1mIly --- --- --- -..

Iermetic seal 1071 I Test condition H for fine leaks --- --- . . . ---
(Seak testfng 2 h.nuB after pres-
Surizrdio” is acceptable); test
cmdition C for 210LIS leaks,
except that leak indicator ff.id
shailbe mas”tained IJt IOO”*5° C

Jmdnoua intensity --- IF . 20 mMc; O . O“
[v1 0.5 9.0 mcd

(see 3.2(e) and 4.4.3)

ilwward voltage 4oil IF . 20 mAdc VF --- 2.0 Vdc

teverne current 4016 DC method; VR = 3 Vdc ‘R --- 1 PA(SI

Euml-lrl --- 1 = 50 mAdc (co”star,t current --- --- . . . ---
(Forwar4 bti) &Sf be maintained); t. 168 hr.,

mfn

WJ pfntn
fwitbfn 24 hours .f burn-in)

fNulfnOuB intensity --- IF = 20mAdc; O = O-
“VI ‘-- -20 %

(see 3.2(e) and 4.4.3)

Forward voltage 4oil IF . 20 mMc AVF ..- +50 mufc

Reverse current 4016 DC method; VR . 50 Vdc * 100 %
(The Iarge.st limit shasl be AIR --- 0,

appl ic able) i 25 nAdc

4.4.2 Resistance to mlve”ta. AU arem of the diode body where markLng has tie. appiid shaL1 be
brushed After the test, there shall be no evidence of nmchanicai damage to the deice and marksng
8ha1i r.?maSn legible.

4.4.3 Axial Iumfnous intensity. This measurement is made with a photometer described, calibrated,
and oper at ed as follow’s:

4.4.3.1 Lfescriptio” of phot.mneter.

4.4.3.1.1 Spectral response. The photometer’s response shall be within 6 percent of V(A) for all
waveiengLbs between 6D0 and 100 nm where V(A) 1s the Photopic Spectral Lumbm.s Efficiency value M
given in AIIIericm N.tio”al Standards Lmtitute (ANSI) standard Z7. 1-1967.

4.4.3 .1.2 Receptmce pastern. The off-axis receptance of the photometer shall be constant over a
large e“mgh angie that it responds equally to light from all parts of the device to be measured. An
effective plane of receptance (image of the detecting surface) shrdl be defined, with respect to whtch the
calibration can be performed.

,

,1

●
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4.4.3.2 Calibration of photometer. Radiation fmm a certified (NBS traceable) standard of spec.
4raf irradfance produces at its specMied reference ptane a known level of spectral irradiance,
E=(A) (p W/cm2 per nanometer of wavelength). BY passing this radiation through an interference
fffter of known spectraf transmittance, y~ in a narrow band ( < 20nm) centered at Ao, a dimension-
less function of wavelength, a narrow band of .specfraf irradtamce, Ee(A) T’e(i ) is obtaimd. This is

I converted to Ulum Umnc e by M egrat ion:

EV(AO) =
“tfi’(A)@’v(A)dA

where: ~(Ao) . illumimmce (footcandles) at the reference plane of the standard of
spectral trradiance, for a wavelerwtb, A.

v(A) . Photopic Spectraf Luminous Efficiency value as given in American
Natiodal standards Institute (ANSI) standard 27.1-1967.

.633 = Units conversion constant (faotcandles per pW/cm2) obtained from the
product of 660 lumens per watt, the peak of the standard observer
response and 929 cm2/foot2.

With the photometer receptance piane at the reference plane of the standard of tqmctraf frradiance,
tie Ufumbrance thus calculated (in fcdcandles) is applied. Tbe response of the photometer, to U&
standard tlludmance Is P~(Ao).

4.4..!.3 Operation of photometer. The LEfl to be measured fs aligned at the angfe specffied in
the tables wltb fbe photometer at a kmwn distance, d(feet) fimm the receptance pbme of the pbofo-
mefer. specified drive torrent is applied to the LED and tbe luminous bdmsity is computed from

●
the remdtfng photometer trdlcatfc.ns, P-:

PLED
fvLm = — Ev, A. da

%fd(io)

where
%lD =

luminous intensity cd the LED (candelas)

mso ratio of photometer response from LED to response
— .
%J&)

from standard Illuminance

Ev(io) . standard illumbmnce (fccdcandles) calculated an above

d distance (feet) from emittance plane of LED to receptance piane
of photometer.

NOTE: Use of the wavelength designator, A. implies oniy that the photometer response was
calibrated at that wavelength. The Interference fUter should not be used with the photometer
in measuring - - - it is used only for calibration.

5. PREPAf4ATfON FOR DE LfVERY

5.1 Preparatim for delivery shaff be in accordance with MIL-s-195CK).

9
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6. NOTES

6.1 a fn addition to the notes specified in MIL-S-19500, the following are applicable to
this specification.

6.2 Order ins data.

(a) Lead finish U other than gmld.plated (see 3.3. 1).
(%) Selectivi* of lead material (see 3.3.1. 1).
(c) Terminal-lead length if other b as specified in figure 1 (see 3.3. 2).
(d) Inspect&n data (see 4. 3).

Army - EL
Navy - EC
Air I%ce - 11

Review activities
Army - ML MU
Air lbrce -11, 80
DSA - ES

. User activities:
Army - SM
Navy - MC, CG, As, OS, SH
Air Force -19

*

Pr&ring activity:
Air Force - 17

Agent
DSA - ES

(Project 5961-0917)
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Form Appr.vd

Buds-t S.t.m No. 22- R25!

4.$TRACTIONS: This sh..t i. te h. lill.d ..t by p....nnel .ivh.r G.v.rnm.nt ., c..tr.ct.r, involved i. th.

.* of th. . ..ilic.at i.. i. pr.c.r.me.l .+ products for ultimate . . . by tha D. Portm.. t of D. f.. s.. This sh..l
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O F! EcOM14ENC3AT$QN, FO- CORRECTING THE OEWCI EN C,E,,.
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IS THE sPECIFICATION RESTRICTIVE?

m YE, I-J No (,, ..,..,.. ,“ h., w~,)
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