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MIL-5-19500/594
29 October 1993

SEMICONDUCTOR DEVICE, DIODE, SILICON, POWER RECTIFIER,
FAST RECOVERY, LOW LEAKAGE, TYPES 1N666L THRU INGE66, AND INGGELR THRU TNGGGSR
JAN, JANTX, JANTXV, AND JANS

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for & silicon, fast recovery power

rcctifior diodes. Three levels of product assurance are provided for esch device type as specified in
AIL-5-19500. See 6.3.1 for JAN Leveli.

1.2 fhysical dimensions. See figure 1 (T0-257AN).

1.3 Maximum ratings (per leg).

) L) \} 1 1 1 t
Pe s |1, = Pro0%c 1 =TMoose | "
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vde | Ade Ade ns
N6664, INSSS4R | 100 10 100 35
1NSSES, INGSESR | 150 10 100 35
ING666 IN66S6R | 200 10 100 35

1/ Derate Linearly, 100 mA/°C from +100°C to +200°C.
Storage temperature: 1’s G " -65°C to +200°C.
Operating temperature: ; -65°C to +200°C.
Barometric pressure reduced (altitude operltwon): 8 mmig.
RoJC = 2.5°C/vV maximum.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

Iscmficial comments (recommendations, additions, deletions) and sny pertinent data which may be of use
|iqijmming this document should be addressed to: Defense Electronics Supply Center, ATTN: DESC-EC, |
{1507 Wilmington Pike, Dayton, OH 45&444-5270, by using the Standardization Document Isprovesent ‘

%Dncmsal (D0 Eora 1424) ansaanmina at tha and of this documant ar h\,( ln-;-%n';
ANSC N/A FSC 5961

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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i Dimensions | .
| Ler | S A .
| Millimeters Inches J|:
Min Max Min Max 1
A 483 | 5.08{ .190 | .200 L | °
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Aq 0.89 1.%4] .035 | .045 L | .
| | AN J_1
A 3.05 8SC | .120 BSC ,“ ' h o
r'4 ~ TERM %
TEAN I/imn\tgm 2
o 16.38 | 16.89] .645 | .665 I _UBY
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o 10.41 | 10.92| .410 | .430 ob 3 PLS :L_
SRITIT &
02 15.06 15.42| .593 607
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e 2.54 BSC 100 BSC ING666
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INGE64R
Ly 13.39 13.64| .527 | .537 THRU
1 INGEEER
Ters 1 » Cathode
eP | 356 | 3.8 .140 | .150 jere 2 - fhode 1.
b 0.64 0.89] .025 | .03S
Yerm 1 See Schematic
Ters 2 See Schematic
Tern 3 See Schemsatic
NOTES:
1. Dimsensions are in silliseters.
2. Inch equivalents are given for general information only.
3. Glass meniscus included in dimension D and D1’
FIGURE 1, Oimensions and configuration (T0-257AA)
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2.1.1 Specifications, standards,d end handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

MIL-5-19500 - Semiconductor Devices, General Specification for.

STANDARDS

MIL-STD-750 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
svailable from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadeiphia, PA
19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this document takes m-ecedence Nothing 1in thvs document, however, supersedes
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Associated d etaik spoc1f1cat1on. The individuai item requirements shaii be in accordance with

3.2 Abbreviations, symbois, and definitions. Abbrevistions, symbois, and definitions used herein shail
s specified in MIL-$-19500.

3.5 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S-19500 and on figure 1 herein. Plastic packages are prohibited. The US

governmsents prcforrcd aysto. of seasuresent is the metric SI systeu. Hovever, n‘ncc this itu vas
éﬁﬁiﬁiuy designed using inch-pound units of measurement, in the event of conflict between the -cu‘%
inch-pound umts, the inch-pound units shall take precedence.

3.3.1 tLead iiiér"iit and_finish. Lead material shall be copper clad steel with

perce
copper by weight. Lead finish shall be in accordance with MIL-5-19500 and MIL-STD-750. Where a choice of
lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.4 Marking. Marking shall be in accordance with MIL-5-19500.

4.1 Eligg inspection. Sempling and inspection shall be in accordance with MIL-5-19500, and as

r

g
P
-

4.2.1 Construction verification. Cross sectional photos from three devices shall be submitted in the
i 131

qualification report.

4.3 Sc eening CJANTX, JANTXV, and JANS levels only). Screening sh.ll. be in accordance with table (I of
HiL-$-19500, and as specified herein. The following measurements shall be made in asccordsnce with table I
herein. Devices that exceed the Limits of table 1 herein shall not be acceptable.

(V]
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i Reasurement i
Screen (see _ - _ |
table 11 of ] |
MIL-S-19500) JANS level { JANTX _and JANTXV Levels |

| |
3¢ 1/ Thermal impedance (see 4.3.2) Thermal impedance (see 4.3.2) |
|
4 Yy at 10,000 G Not applicable
9 Not applicable Not applicable
1" Subgroup 2 of table I herein; Subgroup 2 of table I herein;
Ve and Ipq Ve and gy
12 See 4.3.1, MIL-STD-750, method See 4.3.1, WIL-STD-750, wethod
1038, test condition A, t = 96 hours 1038, test condition A, t = 48 hours
13 Subgroups 2 and 3 of table I Subgroup 2 of table I herein;
herein, AV, = £0.05 v (pk); AVFZ = 20.05 V (pk);
= 150 nA dc or 100X of 1 = 150 nA dc or 100X of
ghe initial value, whichever is Ehe initial value, whichever is
qreater. greater.

1/ Thermal impedance shall be performed any time after sealing provided. Temperature cycling is
performed in accordance with MIL-S-19500, screen 3 prior to this thermal impedance.

4.3.1 Burn-in conditions. Burn-in conditions are as follows: T, = +150°c; v, = 0.8 to 0.85 rated
Vg de (see 1.3, C Co n " -

4.3.2 Thermsl impedance lﬁJX seasuresents for screening. The Z_,, ®easurements shall be performed in

accordance with MIL-ST0-750, sethod 3107. The maxisum Limit (not to exceed the group A, subgroup 2 limit)

for Z_,x in screening (table I1 of MIL-S-19500) shall be derived by each vendor by means of statistical
nroceda control Uhan the nrocees has evhibitad control and 9‘&.!\1‘\?\1 the n-nlhlllfv data ehall he used

P veeeses Pwiivivee WIISIl Litw o weLss e LR S 24 T - SR=Ss 2R L3C

to establish the fixed screening limit. In addition to screening, once ] fued Limit hn been established,

monitor all_future sealing lots using a random five piece sample from each lot to be plotted on the
applicable v R chart. If a lot exhibite an out of control condition, the entire lot shall be removed fros

the Line lnd held for Engineering evaluation and disposition.

imnadanca (2 msssuremente) for initial qualification or recualification, The 2
' 68 Nig x Stasuresenis’ 2l quallf requali?y 1or e Loix

- {
. sal impedar
measuresents shall be performed in accordance with MIL-STD-750, msethod 3101 (read and record date z‘.ii)
1_,y shall be supplied on one Lot (500 pieces miniwua and a thernal response curve shall be submitted:
Tuenty two of these sampies shali be serialized and provided to the quaiifying activity for correiation
prior to shipment of parts. Measurements conditions shall be in accordance with 4.4.1.

4.3.3 Surge current. Surge current, see HilL-S7D- ?SO -etnoa 4066 . = 700 A; 6 surges; t_ = 8.3 us
or rectangular pulse of equivalent I___, 3 surges. 1 =0 A Rﬁs =0 V guty factor 1 percent ginim
T = +25°C.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with

MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:01Z
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4.4.7 Group A inspection.
table I herein.
L ]
zo.lx s 2.5°C/v
= =~=-==-=-=---- S A minimum
tH3===ege,,,, 100 me
Iy ======----- 10 =A
tn'o' L 200 us maximum
4.4.2 Group B inspection.

Group A inspection shall be conducted in accordance with MIL-S-19500, and
The following test conditions shall be used for zeJX' group A inspection:

Group 8 inspection shatl be conducted in accordance with the conditions of
tables IVa (JANS) and IVb (JANTX and JANTXV) of AIL-§-19500.

Electricai measurements (endpoints) and deita

requirements shall be in accordance with the applicable steps of table I, group A, subgroup 2 herein except

leJx shall be performed after Intermittent Life only.

4.4.2.1 Group B inspection, table Iva (JANS of MIL-S-19500).

71 1]

3 4066 T. = +100°C; t_ s 8.3 ms; V, = rated Va (see 1.3); six 1/120 s
arimane - 4 -n-rtgl-innf- —-il- I_(aurae) = 100 A de: 1_ = 10 A de
surges; 1 surgt/minute mexitum. [ (surge) = 100 A dg; 104ad

3 2037 Test condition A, all internal wires for each device shall be pulled
separately.

) 1037 2,000 cycles, 25 percent rated Io s Io applied s rated Io (see
4.5.2)

5 1027 Ip=0.5AdcatT, = +25°C, for 96 hours, or adjusted as required
by the chosen T, to give an average lot at T; = +275°C,

é 3901 See 4.4.7 except t, 2 S00 ms.

Lh.4.2.2 B _inspection, table IVb (JANTX and JANTXV of NIL-S-1
Subgroup Method Condition

rd L0646 7. = +100° [ S 8.3 &3, V, = rated {see 1.3),’ six /120 s
surges; 1 surqe/-inute .m&. I gge) = 100 A dc; le = 10 A dc

3 1037 Ip e 0.5 A dc, !o (see 4.5.2); 2,000 cycles.

4 Not applicable

5 Not spplicable

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions

specified for subgroup testing in table V of MIL-S-19500.

Electrical measurements (endpoints) and delta

require.ents shall be in accordance with the spplicable steps of table I, group A, subgroup 2 herein except

Jx shatl Q performed after Intermittent Life or nnlv

4.4.3.1 Group C inspection, table V of MIL-$-19500.
Subgroup Method Condition
2 2036
2 g2t Omit initial condi
é 1037 I ¢ 0.5 A de,

Test condition A, weight = 10 pounds, t = 15 seconds.

fffffff

tioning.

Io (see 4.5.2); 6,000 cycles.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:01Z
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4.4 & Group £ inspection, Group e inaspection ahall be conducted in accordance with the conditions
specwhed for subgroup testing in table VII of MIL-S-19500. Electrical measurements (end points) and delta
requirements shall be in accordance with the applicable steps and footnotes of table I, group A, subgroup 2

herein, except zeJx is not required.

4.4.4.1 Group E inspection, tabie VII of MIL-5-79500.

Subgroup Method Condition Sampling Plan
1 1056 0°C to +100°C; 100 cycles. 10 devices, ¢ = 0
e 1038 tondition &, T = 1,000 hours S devices, ¢ = 0
3 Not applicable
4 3101 See 4.4.1 except ty = 500 ms 10 devices, ¢ = 0
5 001 %ot applicable.
. f'.S Methods of inspection. Methods of inspection shail be as specified in the appropriate tables as
4.5.1 Pulse measurements. Conditions for pulse measurement shall be as specified in 4.3.2.1 of
MIL-STD-750.
4.5.2 DC intermittent operation Life. A cycle shaltl consist of an "on" period, when forward current is

applied suddenly, not graduaily, to the device for the time necessary to achieve an increase (delta) case
tesperature of +85'C 01S‘C, -5°C followed by an "off" period, when the current is suddenly removed for
cooling, the case through s similar deite temperature. Auxiliary (forced) cooling is permitted during the
“off* period only. Forward current and/or "on" time, within specific Limits, and “off" time may be adjusted
to achieve the delta case temperature. Heat sinks shall only be used if and to the degree necessary to
maintain test samples with the desired delta temperature tolerance. The heating time shall be such that
30s s ¢ s 180 s. The forward current sasy be steady-state dc, full-wvave rectified dc, or the
equw.lem'glw-nm wave dc, of the spccified valuo. The test duration shall be the speclfied numsber of
cyctu. Within the time intervai of 50 CYCLOI before and 500 cycl.es after the termination of the IQSI, the
sasple units shall be removed from the specified test conditions and allowed to reach rooa asbient
conditions. Specified end-point measurements for qualification and quality conformance inspections shall be
compieted within 96 hours after removal of sampie units from the specified test conditions. Additional
readings may be taken at the discretion of the msnufascturer.
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TYaD)E Y Pomiwm A Smsonas * e
TADLL 4. Qi A T1iSprGet 1w
| I
| MIL-STD-750 Limits |
Inspection 1/ | Symbol | unit
! |
| Mathad Conditions May |
Subgroup 1
visusi and mechanical | 2071
examination
Subgq 4
Thersal impedance 31017 |See 4.4.1 Z,x 2.5 ‘e
forward voltage 4011 |t_ s 400 us, duty cycle s 2
Fpercent pulse
=824 Yeq 1.0 | vde
IF = 12 A sz 1.5 v
Reverse currsnt LA IDC methad: V. = rated V_ 1_. 280 nA de
TESI S SSUEETE RS EE EEATEES TR =* R “Ri =
Leakage (see 1.3)
Breakdown voltaae 4021 I.210uAde = Vieoia
- R - {BRIT
ING6ES, TNGBESR 150 V dc
INGGEE, INGGEER 200 V de
Subgroup 3
High temperature T ® +150°C
operation
Reverse current L0600 sethod; Vp = rated ¥y - 75 uA oc
Leakage (see 1.3)
Forward voltage 401 |1, = 6 A, duty cycle s 2 Ves 0. v
percent (pulsed); t_ s 400 ps
[
Il Teamnarariira T = _€&°p
Lou tesnersture Ta $5°¢C
operation
forward voltage M1 |1 "= 6 A, duty cycle s 2 Ves 1. v
percent (pulsed); t, s 400 us |
’ |
Breakdown voltage 21 11 =10uAde 0 IV.....
2 & # (1974
TNGEOL, TNGOOAR 100 V dc
ING665, TINGGESR 150 V dc
TNGSES, INGGGER 200 v dc
Subgroup & i
Reverse recovery time | 4031 I  =0.5A; Ip =14/ 1 g 35 ns
s 0.25 A di/dt = 85 APES’ rr
ainisue
Junction capacitance | 4001 Vo = 10 V; ¢ = 1 MHZ; V., c, 100 pF

"= 50 av (p-p) maximum "

See footnote at end of table.
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TABLE I. Group A inspection - (ontinued
I I
MIL-STD-750 | Limits
Inspection 1/ l Symbol Unit
I |
Method | Conditions | Min Hax
|
I
Subgroup 5 |
|
Not applicabie i i i
Subgroup 6 i '
|
Surge current 4066 | 100 A
|
1/ For sampling plan, see MIL-$-19500.
8

Check the source to verify that this is the current version before use.
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5.7 Packaging requirements. The requirements for packaging shall be in accordance with KIL-5-19500.

6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not
mandatory.)

6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.

L 2 P VA
Y 1]

a. Issue of DODISS to be cited in the solicitation.
b. Lead finish as specified (see 3.3.1).
€. Product assurance Level and type designation.
6.5 Substitution informetion. Devices covered by this specification are substitutabie for the
sanufacturer's and user's Part or Identifying number (PIN). This information in no way implies that
manufacturer's PIN's are suitable as a substitute for the military PIN.

6.3.1 JAN substitution. JANTX devices are a direct replacement for JAN devices (example: JANTXING6SL
for JANINGGGL)

6.4 Interchangeebility information. MIL-S-19500/594 is a T0-257 package version of MIL-S-19500/477,
which is an axial Leaded diode version.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Navy - EC
MNavy - EC
Air Force - 17 Agent:
NASA - NA . DLA - ES
Review activities: (Project 5961-1511-07)

Army - AR, HI, SH

Navy - AS, CG, MC, OS, SH
Air force - 19, 85, 99
OLA - ES
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