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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIODE, LIGHT EMITTING
TYPES 1NG4ST, 1N6498, ING6LDS, INGSO3, 1N6S04, AND TWE505
JANTX

This specification 1s approved for use by all Depart-
ments and Agencies of the Department of Defense.

1 SCOPE

1 7 Scope This spei.:fication covers the detarl requirements for red, vellow, and green light-emitting
d1odes (LED) with i1nternal current regulation requiring no external resistors for operation on any voltage
from3 v dc to 30 vV dc, One level of product assurence s provided for sach device type as specified 1n
MIL-5-19500

1 2 Physical dimensions See figure 1 for JANTX 1M6497 through 1NGLYP and figure 2 for JANTX 1NS503
through 1N4505.

1.3 Maximum ratings.

Vg V(BR) Pew 1/ | Top and Tgeg
Ig = 10 A de

Vv dc Vv dc md(pk) °c

30 5 225 -65 to +100

1/ Derate at 3 0 md/°C esbove +25°C.

1.4 Characteristics, radiometric (physical), and photometric (visual)

Type Color Vi ly T¢ av Iy c
6=0° VR =3V | vg=0V
vV dc med m_dc om LA dc pF
min
Min HMax | Min Max
ING4PT, IN6503 | Red 20 .5 3.5 7.5 | 595 695 1 500
ING4LOB, 1N6S504 | Yellow 20 .5 3.5 7.5 | 370 595 1 500
INGLDD, IN6SQS | Green 25 4 3.5 7.5 | 525 580 1 500

Beneficial comments (recommendations, sdditions, deletions) and any pertinent data which may be of use 1n
wmproving this document should be addressed to. Defense Electronics Supply Center, ATIN DESC-ELD,

1507 Wwilmington Pike, Dayton, OK 45444-5765, by using the Standardization Document Imorovement Proposal
(DD Form 1426) appearing at the end of this document or by letter |

AMSC N/A FSC 5980
DISTRIBUTION STATEMENT A  Approved for public release, distribution s unlimited
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1 Dimensions are 1n inches.

pﬁ
|
I
.

pd Metric equivalents are given for general information only
3. The front and back pins are recessed on the two sides to prevent shorting of

adjacent device.

4 The basic pin spacing 1s between centerlines.

FIGURE 1 Physical dimensions for types 1N6497, 1NE4OB, and 1NGLDS

a¥]

e
Cimensions
Ltr Notes
Inches Miliimeters
Min Max Min Max

A | .093 [t 2.36 2 51

|

{
Aq .003 005 0 08 0.13 3
B .385 445 9.78 11.30
C J 112 128 2.84 3.25

1
D ‘J D45 Nominal 1 14 Nominal
e .10C_BSC 2 54 BSC &4
g .020 022 0.51 0.56
h .018 022 0 46 0 56

A
J 123 127 3 12 3.23
K .015 045 0.38 1,34
L 125 145 318 3.68
oM 075 082 1 90 2.08
an
Syt
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Dimensions

Notes
r Inches Miliimeters
TJ _ Min Max Min Max
/‘L\—L— PH Qj A 093 | 099 | 2.36 | 2.51
W N Ay | .003 | 005 o008 | 013} 3
+
- H B 385 | 4451 978 | 11.30
| | c_| .32 .328| 792 833
' ‘ D 045 Nominal! 1 14 Nominal
s " ’l" . e 300 BSC 7.62 BSC 4
g .020 | 022 | 051 | 0.5
h 018 | 022 | 046 | 0.56
J 123 1 127 ] 312 323
X 015 | 045 | 0.38 | 1,14
L 425 | 145 1 3181 3.68
oM 075 | .082 | 190 | 208

Dimensions are 1n inches,
Metric equivalents are given for general 1nformation only.

The front and back pins are recessed on the two sides to prevent shorting of an adjecent

device
The basic pin spacing 1s between center!ines

FIGURE 2  Physical dimensions for types 1N6503, IN6504, and 1N6S05
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2 APPL1CASLE DOCUMENTS

2 1 Government docunents

21 % specifications, standards, end hendbooks Tne following specifications, standards, and handbooks
form a part of this document to the extent specified herein Unless otherwise specified, the i1ssues of
these documents are those li1sted i1n the 1ssue of the Department of Defense Index of Specifications end
Standards (DODISS) and supplement thereto, cited 'n the solicitation (see 6 2)

SPECIFICATION

MILITARY
MIL-S-19500 - Semiconductor Devices General Specification for.
STANDARDS
MILITARY
MIL-STD-750 Test Methods for Semiconductor Devices
MIL-STD 1241 Optical Terms and Defimitions

(Unless otherwise indicated, coptes of federal and military specifications, standards, and handbooks are
available from the Defense Printing Service Detachment O0ffice, Building 4D (Customer Service), 700 Robbins
Avenue, Philadelphia, PA 19111-5094 )

2 2 Non-Government publications The foliowing documents form a part of this document to the extent
speci1fied herein  Unless otherwise specified, the issues cf the documents which esre DoD adopted are those
listed 1n the i1ssue of the DODISS cited 1n the solicitation Unless otherwise specified, the 1ssues of
documents not listed 1n the DOOISS are the issues of the documents cited 'n the solicitation (see 6.2)

AMER ICAN NATIONAL STANDARDS INSTITUTE (ANSI)H
ANSI 27 1-1967 - Nomenclature and Definitions for [liuminating Engineering

(Application for copies should be addressed to American Rational Standards Institute, 1430 Broadway, New
York, NY 10018

{(Non-Government standards and other publications are normaliy evaiiable from the organizations that
prepare or distribute the documents These dccuments atlso may be available 1n or through libraries or other
informational services )

2 3 Order of precedence In the event of a conflicr between the tert of this document and the references
cited herein, the text of this docunent tekes precedence Nothing in this document, however, supersedes
applicable laws and regulations uniess a specific exemption has been obtained

3 REQUIREMENTS

3 1 Associated detail specification. The individual 1tem requirements shati be yn accordance with
MIL-S-19500, and as specified heren

3.2 Abbreviations, symbols and definitions. The abbreviations, symbols, and aefinitions used herein are
defined 1n NIL-S-19500, MIL-STD-1241, and as follows

a8 lgy- - - - - - - - - Forward current (the subscript K i1ndicates maximum)
b Pey- - - - - - Forward power disstpation (the subscript M indicates maximum)
FM po pa P
c ly - =~ - -~ -+ -  Lumnous ntensity (the subscript V 1s used to designate a photometric or

visual quantity to differentiate from | and used herein for current)

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T16:55Z
Check the source to verify that this is the current version before use.
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d  mcd - - Mitl1 candela, the canadeia 15 8 unit of luminous 1ntensity defined such that
the {uminance ot 2 btlackbody radiator at the temperature of solidification
of olatinum ts 60 candelas per square centimeter.

e lv .- e - - Peak radiometric wavelength of diode {1ght emission

f. & -~ - - - - - - - - The angle at or off the axis of symmetry of & light source st which luminous
tntensity ts measured

g LED- - - - - - - - Light emitting diode.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified 1n MIL-S-19500 and on figures 1 and 2 herein

332 Lead finmish  Lead fimish shall be soiderabie as defined 1n MIL-S-19500, MIL-STD-750, and herein
where a choice of lead finish 1s desiyred, 1t shall be specified 1n the acquisition document (see 6 2)

333 Termnal iead length “erminal tead lengths other than that specified on figure 1 may be furmished
when so stipulated yn the acqu'sition document (see & 2) where the devices covered herein are required
directly for particular asguipment-cireuit 1nstaklation or for automatic-assembly-technigue programs

314 Marking Marking shal! be in accordance with MIL-$-19500
4 QUALITY ASSURANCE PROVISIONS

41 Sampling end i1nspection Sampling and inspection shall be i1n accordance with MIL-S-19500, and as
specified herein

42 Quatification 1nspection. Qualification inspection shall be 1n accordance with MIL-S-19500

4.3 Screening (JANTX only) Screening shall be in accordance with table Il of MIL-S-19500, and as
spec1fied herexn  The following measurements shal! be made n accordance with table | herein, Devices that
exceed the limits of table I herein shall not be acceptable.

4.3.1 Process and_power conditioning  JANTX diodes shall be subrected to the 100-percent 1nspection
specified 1n table i, 'n the order ghown.

Screen (see table [l Measurements
of MIL $-19500)

JANTX level

7 Method 1071, fine teak, test condition K (leak testing 30
minutes after pressurization is acceptable)

Method 1071, gross Leak, test condition C, except that
tesk indicetor flurd shalt be mainteained at +100°C 25°C

9 and 10 Not applicable.
1 Table 1, group A, subgroup 2
12 Vi = 30 mA dc; Ty = +25°C, t = 96 hours
I
13 Subgroup 2 of table | herewn, Alyq = -20 percent of

imtial readings  Alp = 1 mA dc

|

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T16:55Z
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4 & Quality conformance 1nspection Quality corformance inspection shall be 1n accordance with
-5-19500 .
MiL-S-195 N

4 4LV Group A ynspection  Group A inspection shall be conducted n accordance with MIL-S-19500, and
table | heremn

4.4 2 Group B inspection Group B 1nspection shall be conducted in accordance with the conditions
specified for subgroup testing 1n table [Vb (JANTX only) of MIL-$-19500 and as specified herexn. Electrical
measurements (end-points) shat! be in accordance w:zh the inspections of table 1, group A, subgroup 2
herein

4 42 % Group B inspection, table 1Vb (JANTY only) o WIL-5-19500.

Subgroup Method Condition
2 1051 fest condition A, except T{high) = +100°C (10 cycles); time at

remperature extremes 15 minutes minimum

2 1071 Fine ieak test condition B (leak testing 30 minutes after
pressuriiation 1s scceptable).

Gross leak test condition C, except that leak indicator fiutd
shall be maintayned at +100°C 25°C.

3 1027 Ig = 35 mA de, Ty = +25°C, t = 340 hours
4 4.3 Group C wnspection Group C i1nspection shall be conducted 1n accordance with the conditions

spec1fied for subgroup testing 1n table V of MIL $-19500 and as follows Electrical measurements
(end-points) shall be i1n accordance with the i1nspections of table 1, group A, subgroup 2 herein.

Subgroup Method Condirtron
2 1056 fest condition A
™
2 2036 Test condition E.
2 1071 Fine leak: test condition H (leak testing 30 minutes after
pressurtization is acceptsble).
Gross leak: test condition C, except that leak ndicator fiuyd
shal! be maintained at +100°C 2:5°C,
3 2016 Nonoperating, 1,500 g’s, t = 0 5 ms, 5 blows 1n each
oriertation. X1, Y1, and Y2
3 2056 Nonoperating,
3 2006 Nonoperating, 20,000 g's; X1, Y1, and Y2
5 1026 Ip = 35 mh dec, T, = +25°C
4 5 Methods of inspection Methods of 1nspection shall be as specified 1n the appropriate tables and es
follows
4 51 vuLuminous 1ntensity This measurement 15 made with e photometer described, calibrated, and operated
as follows
e

¥
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45 11 Dpescription of photometer

45111 lype of response The photomete- shal! be of a type that 1s designed to respond to 1llumnance
or {lumnous incidence), that s, 1ncident luminous flux density or (umens per unit acrea Units for
luminous incidence are Lux (lm/mé). The output of the photometer shaill be linearly related to luminous
incidence over the range of leveils encountered 1n caslibration and measurement The output may be a voltage
or a8 current, of may be rendered directiy 1n the units of {uminous 1ncidence

4.5.1 1.2 Spectral response The relative response of the photometer shall be within 6 percent of viA)
at all wavelengths within the effective spectrum of devices to be measured, where v(i) 1s the photopic
spectral luminous efficiency value as given 1n ANSI 27.1-1967. The effective spectrum for a given type of
device extends from the minimum to the maxymur value of Av 1n 1 4

4.5 1 1.3 Receptance pattern The off-axis receptance of the photometer shall be constant over a large
enough angle that 1t responds equally to Light from all parts of the device to be measured. An effective
ptane of receptance (image of the detecting surface) shall be defined with respect to which the calibration
can be performed

45 12 Calibration of photomete, Radiation from a certified (NBS traceable) standard of spectral
radiant 1ncidence produces at 1ts specified reference plane a known level of spectral radiant rncidence,
Ee(l) (W/cmz per nanometer of wavelength) By passing this radiation through an i1nterference filter ot
known spectral transmittance, T} in a narrow band (<20 nm) centered at ig (a dimensionless function of
wavelength), a narrow band of spectral radiant 1ncidence, Eq(L) Ta(i) 1s abtained. This 1s converted *c
luminous tncidence by tntegration

E (Mo = 6.80 ﬁ E,C0 7,00 vl 9k
(o]

where: € (1,) = luminous incidence (lux) at the reference plane of the standard of spectral radiant
incidence, for s wavelength,

A(mny + A (max)
) = ktavg) = _—-._—-E__—_.

spectral radiant 1ncidence ([.H/cmz/nm) resulting from passing the flux from the standsrd

UEeld) 1))
of spectral radiant incidence Eo(X) through s filter of spectral transmittance Te(k)

V(1) = photopic spectral luminous efficiency value as given 1n ANSI 27.1-1967.

6.80 = units conversion constant (lux per ;.N/cmz) obtsined from the product of 680 lumens per
watt, the peak of the standard observer response, and 10,000 cm2/rrr2

With the photometer receptance plane at the reference plane of the standard of spectral radisnt 1ncidence,
the Luminous tncidence thus cslculated (in lux) s applied The response of the photometer, to this
standard luminous 1ncidence ts Pgeqliy)

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T16:55Z
Check the source to verify that this is the current version before use.
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4 513 Operation of photometer The {ED to be measured s alignec at the angle specified vn 1 4, ang at
a known distance, d (meters) from the receptance plane ct the photometer Specified drive current ts
applied to the I ED end the luminous intensity 15 computed from the resulting photometer indications, Pgp

p
, - He ’Ev (lo) ‘d2
“ pud ()‘n)
where by = luminous 1ntensity of the LED (candelas)
LED
PLED
= ratio of photometer response from LED to response from standard luminous 1ncidence
Psrglho)
E (ho) = standard lumnous 1hcidence (lux) calculated as above.
d = distance (ime*ers) from emittance plane of LED to receptance plane of photometer,

NOTE  Use of the wavelength designator, i, implies only that the photometer response was calibrated at
that wavelength  The interference filter should not be used with the photometer during measuring,
17 1s used only for cal:bration

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T16:55Z
Check the source to verify that this is the current version before use.
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TABLE | Group A i1nspection
Inspectior M(L-STH-750 Symbol Limits Unit
Y Method Condityons Min Max

Subgroup 1
Visual and mechanicatl 2071

1nspection

Subgroup 2
Luminous 'ntensity G = 0° (see 3.2f and 4.5 3) ly

INGLDT, INGLOB V, = 5V de 0.5 med

IN6503  TNE504 :

INGLD9, TNE505 Vi 25V o 0.4 med
Reverse current «016 OC method, Vg = 3 V de Ig 1.0 |ua de
Forward voltage 4026 DC method g

INGLDT, INELOB, 1INLLDS Vg = 30 V dc 3.5 75 |mA de

1R6503, IN6504, INSS0S

INGLDT, ING4LTS, INGLI? Vg = 5V de 38 7.5 |mA dc

1NES03, 1N6504, IN6505

Subgroup 3
High temperature Tp = +100°C

Lumnous 1ntensity © = 15° (see 3 2f and &4 5.1) ly?

INGLTT, 1N6LD8 VP =5V d 0.25 mcd

1N6S03, 1N6504

INGLDP, 1N650S Vg =5V de 0.2 med
Reverse current 4016 DC method, Vg = 3 V dc Ip 1.0 |uA de
Forward voltage 4026 DC method Ig

INGLBT, INGLTB, INGLTS Vg = 30 V dc 3.0 mA dc

IN6S03, INGS04, INESQS

TH6L9T , INGLIB, INGLD9 Ve =5 Vde 10 mA dc

1N6503, IN6504 , INE505
Low temperature Ty = -55°C

Reverse current 4016 DC method, Vg = 3 V dc Ig 10 |uA dc
See footnote at end of rable
9
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TABLE | Group A incpection - Continued
Inspection MIL-STD-/50 Symool Lymts unit
Y Method Conditions i Min | Max
Subgrouyp 3 Continued
forward voltage 402¢ DC methoa I¢
INGLST, IN6LDB, TN6LFT Ve = 30 V dc , 150 [mA dc
| 1N6503, 1NE504 , IN6S05
INGLOT, 1HELDS, INELTT Vg = 5 V de i 156 |mA dc
INE50T, 1RE504 , INESOS i E '}
Capac)rance 4001 Vg =0 T = 1 MH: } C ; 500 E ni
Subgroups 5, &, and 7 l 1! {
Not applicable . t {
gl ! )|

1/ For sampling plans see MiL-5-19500

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T16:55Z
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5 PACKAGING

5> 1 Packaging reguirements The requirements for packaging shall oe in accordance wyth MiL $-19500

6 NOTES

(This section contains information of a general or explanatory nature that may be helpful, but 1s not
manaatory )

6 1 Notes The notes specified in MIL-S-19500 are applicable to this specification

6 2 Acquistition requirements

a Title, number, and date of the specification

b issue of DODISS to be crted 1n the solicitation, and 1f required, the specific 1ssue of 1ndividual
doruments referenced (see 2 i;

©  iesad timish as specitfied (see 3 3.2).
d Type designation and product assurance level
6 3 Applications These LED's are primarily intended for use as printed circuit board mounted fault
indicator lights They also readily lend themselves to other types of applications, such as logic status

indicators and power supply on/off indicators

6.4 Changes from previous 1ssue Marginal notations are not used 1n this revision to identi1fy changes
with respect to the previous issue due to the extensiveness of the changes

CONCLUD ING MATERTAL

Custodians: Preparing activity,
Arr fForce - 17 DLA - ES
Review activities (Project 5980-F019)

Arr Force B85, 99
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