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25 January 1872

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIODE, LIGHT EMITTING
TYPES JANIN5765 AND JANTXIN5765

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Delense.

1. SCOPE
1.1 Scope. This gpecification covers the detail requirements for TX and NON-TX light emitting

diodes.
1.2 Physical dimensions. See figure 1.

1.3 Marximum ratings.
Bv | gV | pp | 1p%/ Top Totg
Vde | mAde | mW | Afpk) < <
4 50 150 ) 3.0 -55 tp +100 | -65 to + 100

1/ Derate 0.67 mAde/*C for T, sbove 25°C.
2/ 1 ps pulse width, 300 ppa.

1.4 Characteristica, Tadiometric {physical) and photometric (visual).

lvl 1v2
Limits | Ty = 20 mAde | Tp = 20 mAde Av A Vr r
F ¥ . {wavelength) R= Ig= 20 mAdc Vp = 3 vde
@as-=0" @ ¢=30 f=1MHzx
ed med nm PF Vde pade
Min 0.5 a.3 630 —— _— —_—
Max 3.0 —-- 700 300 2.0 1

2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of this specification to the extent specified herein:

SPECIFICATIONS

MILITARY

MIL-8-10500 - Semiconductor Devices, Generat Specification for.

FsC 5961



MIL-5-19500/487

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-750 - Test Methods for Semiconductor Devices.
MIL-STD-1241 - Optical Terms and Definitions.

ngp;e of snarificatinng nlnndurdn drawings, and nublicatinns
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by the contracting officer.)

Other publications. The following document forms a part of this specification to the extent

2
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply.

AMERICAN NATRONAL STANDARDS INSTITUTE (ANSI)
ANSI Z7.1-1587 - Nomenclature and Definitions for Illuminating Engineering.

{Application for copies should be addressed to the American National Standards Institute,
1430 Broadway, New York, N.Y. 10018.)

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-S-18500, and as specified herein.
. 3.2 %mbols and abbreviations. The symbols and abbreviations used herein are defined In
MIL-8- , MIL-STD- , and as follows:

(a) I, = Luminous intensity (the subscript "v" i8 used to designate a photometric or visual
quantity to differentiate from "'I'' as used herein for current).

{b} A, = Wavelength of diode light emission. (The subscript "v'' is used to designate a
photometric or visual quantity to differentiate from A used in the "L'TPD" columns of
tables I, I1, and ITI).

(¢) Ip = Peak forward pulse current.

{d) mcd = milli-candela; the candela is a unit of luminous intensity defined such that the
luminance of a blackbody radiator at the temperature of solidification of platinum is
60 candelas per square centimeter.

(e} ¢ = The angie at or off the axis of symmetry of a light source at which luminous
intensity is measured.

(f)y LED = Light emitting diode.

3.3 Design, construction, and physical dimensions. Diodes shall be of the design, construction,
and physical dimensgions shown on figure 1.

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52. Lead finish shall be
gold-plated. (Leads may be tin-plated if specified in the contract or order.

3.3.1.1 Selectivity of lead material. Where choice of lead material {see 3.3.1 above) ig desired,
it shall be specified in the contract or order (see 6.2).

3.3.2 Terminal-lead length. Terminal-lead [ength(s) other than that specified in figure 1 may be
furnished when so stipulated in the contract or order (see 6.2) where the devices covered herein are

required directly for particular equipment-circuit installation or for automatic-assembiy-technique
programs.

3.4 Performance characteristics. Performance characteristics shall be ag s
I, II1, and IV (table IV is applicable to "TX" types only).




/ NOTE 2
/
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DIMENSIONS
| INCHES MILLIMETERS
LIRTMN [ max | min_| max
ga | 276 | .100] 4.47 1 4.83
B ] 180 | .225] 4.57 | 5.12
T i.0i6 | _.024] .43 | @I
D | 970 | 1.030]24.64 {26.1

016 | .019] .41 ] .48
¥ ] 045 | .055] 1.14 | 1.40
G 1.200 | .220] 5.08 | 5.59
W] .035 | .045( .69 | 1.14
T | 032 | .04%z] .81 | L.07
7 [ 139 3.59

NOTES:

MIL-~8-19500/467

OPTICAL AXIS

NOTE 3

NOTE 4

1. Metric equivalents (to the nearest . 01 mm) are given for general information

only and are based upon 1 inch = 25.4 mm.

Red lens.
Glass/metal hermetic can,

ol o o

Cathode lead; both leads igolated from case.

FIGURE 1. Semiconductor device, diode, types JANINSTE5 and JANTXLINS 765,
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3.5 Marking. The following marking specitied in MIL-S-19500 may be omitted from the body of
the diode at the option of the manufacturer:

(a) Country of origin.
{b} Manufacturer’s identification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Geperal. Quality assurance provisions shall be in accordance with MIL-S-19500, and as
speciflied herein.

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
specified in tables I, 11, and II.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of the eXamina~
tions and tests specified Jor group A inspection (table I), group B inspection {table 11}, and group C
inspection (table I1). The following shall apply:

{a} Prior to performing group A inspection, all "TX" types shall be subjected to the tests
specified in table IV (see 4.3.§).

(b) If the manufacturer chooses the following option{s} for testing, the sample units that are
to be used in group C inspection shall be designated as such prior to conducting the
referenced group B tests. Moreover, the number of failed diodes to be counted for lot
acceptance or rejection as a result of group C test shall be equal to ali failed diodes of
the test in group B inspection, which were predesignated for use in group C inspection,
plus any additional failures occurring during group C testing.

}. For each life test in group C inspection, the manufacturer has the option of using all
ar & portion of the sample already subjected to 340 hours of group B life testing for
an additional 660 hours of testing to meet the 1, 000-hour requirement.

2. For the thermal shock {temperature cycling) test of group C inspection, the manufac-
turer has the option of using all or a portion of the sample already subjected to
10 cycles of group B thermal shock {temperature cycling) testing for an additionai
15 cycles of testing to meet the 25-cycle requirement.

(¢) Group C inspeciion shall be performed when the first lot is produced and thereafter every
6 months during produrtiion.

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

4.3.1 Process- an Jower-condltionmg ("TX' types only). "TX' diodes shall be subjected to the
100-percent inspection specified in table IV, in the order shown.

4.3.1.1 Secreening. The parameters IT Ig, and Vg of table 1V shall be measured and the mea-

surements recorded :?or all diodes in the lot. All diodes shall be identified such that the delta (A) end
points can be determined after burn-in. Alt diodes which fail the seal test or fail to meet the limits
of L, Ir, and Vpof table IV before burn-in shail be removed from the lot and the quantity removed and
type of failure shall be noted on the lot history. All diodes that exceed the delta (A) limits of table IV
after burn-in shall be removed from the lot and the quantity removed shall be noted on the lot history.
if 10 percent or more of the number of diodes subjected to burn~-in fail, the entire lot shall be unac-
ceptable as "TX" types.

4.4 Methods of examination and test. Methods of examination and test shall be as spectfied in
tables 1, 11, IOI, and TV. Additional details are as specified herein.

4.4.1 Steady-state operaiion life. The diode shall be forward biased at a maximum continuously
applied current of 50 mAdc.




TABLE I. Group A inspection

MIL-5-19500/487

MIL-STD-750 LTPD Limits
Examination or test " - Non - " . it
Met| etails Tx | T3 ym| in ox
Subgroup 1 101 5
Visual and mechanical 2071 - == —ea | ==
examination
Subgroup 2 5| 8
Luminous intensgity -—— Ip = 20 mAdc; l,,1 0.5 3.0 | med
8 = 0° (see 3.2(e)}) and
4.4.3)
Lumingus intensity == [ lg = 20 mAdc; I72 0.3 | --- | med
g =3 .;
LED rotated 360° on aptical
axis (gee figure 1, 3.2({e)
and 4.4.3)
Reverse current 4016 | DC method; Vg = 3 Vde In ~- 1 | pAdc
Forward voltage 40il |ip = Z0 mAdc Vr === | 2.0 [Vde
Subgroup 3 51 3
Breakdown voltage 4021 | kg = 10 pAde BV 4 -== | Vde
Capacitance 4001 | Vg = 0;f=1MH:s c ~—— 300 | pF
TABLE II. Group B inspection
RIL-STD-750 LTPD Limita
Exomination or test ol
Method Details TUXBFTK Symbel Min Mox Unit
Subgroup 1 20 | 20
Physical dimensions 2066 See flgure 1 —— —— | aa-
Subgraup 2 15 115
Solderability 2026 R _— .- -_—-
Thermal shock 1051 Test condition A, except R ——— - _—
(temperature cycling) T(high) = 100°C; 10 cycles;
time at temperature
extremes = 15 minutes,
min (see 4.3(b))

Thermal shock (glass strain}] 1056 Test condition A -— .- —— ——
Hermetic seal 1071 Test condition H for fine -— - - ——
leaks (leak testing 2 hours

after pressurization is
accepiable); test condition C
for gross leaks, except that
leak indicator fluid shall be
maintained at 100° +5°C
Moisture resistance 1021 —e- - [ _——
End points:
Lwminous intensity - lp = 20 mAde: 8 = 0° ly; 105 13.0 | med
(see 3.2{e) and 4.4.3)
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TABLE II. Group B inspection - Continued

MIL-STD-750 LTPD Limits
Exomination er test
Nethod Detoil Non Symbol Min M Uit
oils TX | TX] Y I azx
End points: - Continued
Forward voltage " 4011 Ig = 20 mAde Vg - 2.0 | Vvdc
Reverse current 4016 DC method; Vp = 3 Vde I -—- 1 uAde
Su oup 3 10 | 10
Shock 2016 Nonoperating; 1, 500 G; —— --- - ---
t = 0.5 ms; 5 blows in each
orientation: X, Y, and Y3
Vibration, variable frequency! 2058 Nonoperating -—- -— --- -—-
Constant acceleration 2006 Nonoperating; 20, 000 G; -— - - --
Xl, Yl' and Yq orientations
End points:
(Same as subgroup 2)
Sul 4 10 [ 10
Terminzal strength 2036 Test condition E —— — - -
End points:
Hermetic seal 107 Test condition H for fine — - [ =-- .—-
leaks (leak testing 2 hours
after pressurization is
acceptable); test condition ¢
lor gross leaks, except that
leak indicator Muid shall be
maintained at 100° +5°C
Subgroup 5 10 ] 10
Salt atmosphere (corrosion) 1041 — -— _—— .
Subgroup 6 7 5
High-temperature life 1032 Tp = 100°C (see 4.3()) - —— - -
{nonoperating)
End points:
Luminous intensity - Iy = 20 mAde; 6= 0° I, |0.45 3.0 rmed
{see 3.2(e) and 4.4.3)
Forward voltage 4011 Ip = 20 mAdc Vg --- (2.0 Vde
Reverse current 4016 DC method; Vg = 3 Vde Iy -— 1.5 pAde
Subgroup 7 7 5
Steady-state operation life 1027 Ip = 50 mAde (see 4. 3(b) -—— -— --- -
and 4.4.1)
End pointa:
(Same as subgroup 6)




TABLE M. Group C inspection
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MIL=-5TD-750 Limits
Exomination ar test
Method Details Min Mox Unit
) oup 1
Low-temperature operation: Ty = -55°C
Breakdown voltage 4021 Ig = 10 pAde 4 ——- Vdc
Subgroup 2 10 |10
Thermal shock 1051 Test condition A, except --- -—-- ~——
(temperature cycling) Tthigh) = 100°C; time at
temperature extremes =
15 minutes, min; total
test time = T2 hours, max
{see 4.3M))
End points:
(Same as subgroup 2 of
group B)
Subgroup 3 10 |10
Resistance to solvents -— Method 215 of MIL-STD-202 —— _a- ———
{see 4.4.2)
Subgroup 4
High-temperature life 1031 T, = 100°C _— S ——
{(nonoperating) (see 4.3(b))
End points:
(Same as subgroup 6 of
group B)
Subgroup §
Steady -state operation life 1026 ! Ip = 50 mAde LT [STS [
(see 4.3(b) and 4.4.1)
End points:
(Same as subgroup 6 of
group B)
Subgroup 8
Peak forward pulse current .- tp =1 us; pps = 300 ——- 3.0 A{pk)
End nointa:
{Same as subgroup § of
group B)
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TABLE IV. Process and power conditioning {'TX" types only)

MIL-STD-750 Limiss
Exemination or test
Method Detoils Symbel din Max Unit
High temperature storage Tp = 100°C; time = T2 hours, -— -— — ——
{nonoperating) min
Thermal shock 1051 Test condition A, except Ttigh) =} --- -—— aen ——
(temperature cycling) 100° C; 10 cycles: time at tetaper-
ature extremes = 15 minutes, min
Constant acceleration 2006 | Nonoperating; 20,000 G; Y, only --- = | e ] ---
Hermetic seal 1071 Test condition H for fine leaks - --- - _—

{leak testing 2 hours after pres-
surization is acceptable); test
candition C for gross leaks,
except that leak indicator fluid
shall be maintained at 100°+5°C

Luminous intensity - Igp = 20 mAdc; 8 = 0° Iy 0.5 | 3.0 | mcd
(see 3.2{e) and 4.4.3)
Forward voltage 4011 Ig = 20 mAde Vg ——— 2.0 Vde
Reverse current 4018 DC method; VR = 3 Vde I —— 1 pAdA
Burn-in -—- Iy = 50 mAdc {constant current --- - --- -—-
(Forward bias) 8 be maintained); t = 168 hrs,
min
End points
{within 24 hours of burn-in)
Luminoua intensity - Ip = 20 mAde; 6 = 0° aly, — | -20| %
(see 3.2{(e) and 4.4.3)
Forward voltage 4011 Ip = 20 mAde AVpR --- +50 | mWe
Reverse current 4016 DC method; Vg = 50 vdc +100)] %
(The largest limit shall be alp --- or
applicable) + 25 nAdc

4.4.2 Resistance to solvents. All areas of the diode body where marking has been applied shall be
brushed. After the test, there shall be no evidence of mechanical damage to the device and marking
shall remain legible.

4.4.3 Axial luminous intensity. This measurement is8 made with a photometer described, calibrated,
and operated as follows:

4.4.3.1 Description of photometer.

4.4.3.1.1 Speciral response. The photomeier’s response shaii be within & percent of V{A) for all
wavetengths between 600 and 700 nm where V(A) is the Photopic Spectral Luminous Efficiency value as
given in American Nationa) Standards Institute (ANSI) standard Z7.1-1967.

4.4.3.1.2 Receptance pattern. The off-axis receptance of the photometer shall be constant over a
large enough angle 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) shall be defined, with respect to which the
calibration can be performed.
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4.4.3.2 Calibration of photometer. Radiation from a certified (NBS traceable) standard of spec-
tral irradiance produces at its specilied reference plane a known level of spectral irradiance,
Ee(A) (¢W/cm?2 per nanometer of wavelength). By passing this radiation through an interference
filter of known spectral transmittance, 7 in a narrow band ( < 20nm) centered at Ay, a dimension-
less function of wavelength, a narrow band of spectral irradiance, Eg(A) Tq())isobtained. This is
converted to illuminance by integration:

633 /'E.em To(A) V(3) dA

illuminance (footcandles) at the reference plane of the standard of
spectral irradiance, for a wavelength, A,

Ey(iq)
where:  Ey(},)

V() =  Photopic Spectral Luminous Efficiency value as given in American
National Standards Institute (ANSI) standard Z7.1-1967.
. 633 =  Unite conversion constant {footcandles per uW/ tm?) obtained from the

product of 880 lumens per watt, the peak of the standard observer
response and 928 cm2/foot2.

With the photometer receptance plane at the reference plane of the standard of spectral irradiance,
the illuminance thus calculated (in footcandles) is applied. The response of the photometer, to this
standard Muminance 18 Pgq{2 ).

4.4.).3 Operation of photometer. The LED to be measured is aligned at the angle specified in
the tables with the photometer at a known distance, d{feet) from the receptance plane of the photo-
meter. Specified drive current is applied to the LED and the luminous intensity is computed from
the resulting photometer indications, Py pry

P
Vi T Ps:IE(::)o) Enag
where Iy, .. = luminous intensity of the LED (candelas)
PLED _  ratio of photometer response from LED to response
m ~  from standard illuminance
Ey{ig) =  standard illuminance (footeandles) calculated as above
d = distance {feet) from emittance plane of i.ED to receptance plane

of photometer.
NOTE: Use of the wavelength designator, Ay impliea only that the photometer response was

calibrated at that wavelength. The interference filter should not be used with the photometer
in measuring - - - it {5 used only for calibration.

5. PREPARATION FOR DELIVERY
5.1 Preparation for delivery shall be in accordance with MIL-S-19500.
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6. NOTES

8.1 Notes. In addition to the notes specified in MIL-5-19500, the following are applicable to
this specification.

6.2 Ordering data.

{a} Lead finish if other than gold-plated (see 3.3.1).

(b) Selectivity of lead material (see 3.3.1.1).

{c) Terminal-lead length if other than as specified in figure 1 {see 3.3.2).
(d) Inspection data (see 4.3).

Custodians: Preparing activity:
Army - EL Air Farce - 17
Navy - EC
Air Force - 17 Agent:

DSA - ES

Review activities:

Army - MI, MU (Project 5961-0317)
Alr Force - 11, 80
DSA - ES

» User activities:
Army - SM
Navy - MC, CG, AS, OS, SH
Air Force - 19
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INSTRUCTIONS: This shewt is to ba filled out by personnel sither Governmant or contraclor, involves in the
use of the specification in procurement of products for ultimate use by the Deportment of Defense. This sheet
in provided for obteining information on the use of this spacificotion which will insura that suitable products
cen be procured with a minimum amount of delay and at tﬁo least cost. Comments and the return of tﬁi- form
will be apprecioted. Fold on lines on reverse side, staple in corner, and send to preparing activity. Comments
ond suggestions submitted on this form do not constitute or imply autharization to waive ony partion of the
raforenceddocumentislor serve ta amend contractual requirements.
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ORGANIZATION

CITY AND STATE CONTRACT NUMBER
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2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TQO RIGID
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Clves [TINO (I **yea™, in what way?}
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atiach to form and place bath in an envelr~e addreassd to preparing activity} '
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