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MIL-S-19500/6208
22 July 1994
SUPERSEDING
MIL-S-19500/620A
21 March 1994

T

MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, HERWETIC, DICDE, SILICOM, RECTIFIER
SCHOTTKY BARRIER, TYPES 1N5822 AND 1N5822Us
JAN, JANTX, JANTXV, JANS, JANHC, AND JANKC

i

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

1. SCOPE

1.1 Scope. This specification covers the detail requirements for siiicon, Schotiky barrier rect
diodes. Four levels of product assurance aire provided for each device type as specified in MIL-S-19500.

Tus lavels of product assurance for die (element evaluation).

Y
wU sevese as3s3

1.2 Physical dimensions. See figures 1, 2, and 3 (JANC die) dimensions.

1.3 Maximum ratings.

1 l l

] !

{ Types Vaun 1/ Iog 2/ 1 1Tgsy Ts16 T

1

i

1 V_(pk) A dc A_(pk) °¢ ¢
i‘:ssazz, 185822US 0 3.0 80 -65 to +150 -65 to +125

9.52 sm (.375 inch).

inesr 1.2 v/°C above T, of T.. = +90°C vhere T, is at L
9.52 mm (.375 inch).

1/ Linearly at 1
2/ Derate Linearly at 43 mA/°C sbove T or T;E = 455°C where T is at L

fln

i.4 Primary eiecirical characteristics. Unless othervise specified, primary electrical characteristics
at T, = +25°C.
! T T I T ] |
| Types | cax cax | :ax ! . "EXHI\RQ . ! Ha: RoyL ©F : lnux :
\J - " v uv m L AEF 1%
FM1 M2 I FM3 | Lsed Mehod (see 4.5.1)] oJEC | ek |
| Ipm Lew Iew | . | 9.52 wm |
|=1.0A |=3.0A = 9.6 A {T)=+25°C |7, = +100°¢ (.37S inch) |
Laws Lowo lead length
or _end cap
v _(pk) | vV _(pk) | ¥ _(pk) 1) ;A °c/v *c/u
INS5822 0.40 0.50 0.70 0.10 10.0 30 3.0
1H5822US 0.40 0,50 0.70 0.10 10.0 10 3.0

|Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of

PP Py waml v Cantar |
i
|

use in improving this document should be addressed to: Defense Electionics Supply lenter,
ATTH: DESC-ELD, 1507 Wilmington Pike, Dayton, OH 45444-5765, by using the Standardization Document

| Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

FSC 5961

RIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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NOTES:
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f T T 1
| | Dimensions ] ]
| ' T 1 |
| Symbot | Millimeters | Inches | Notes |
! = A R |
| | Win Max | Min | Max | i
.' - |
| ¢8 | 0.91] 1.07 | .03 | .042 | |
i el . i /| Il ]
t T 1 1 — t 1
i @ | 2.92| 3.68| .15 .45 | 3 |
b } } —4 4 4 {
| 6 | 3.30| 4.95| .130 | .195 | |
F t 1 — T —+— 1
It | 22.86 | 33.00 |1 | |
[ 1 22.86 | 33.Q2 .900 | 1.300 | ]
L 1 - - i
V 1 T L] 1
| | | 0.76 | | 030} 4 |
1 i 1 I3 ]

Dimensions are in millimetere.

Inch-pound equivalents are given for general information only.

Symbol ¢0 shall be measured at the largest diameter.

Lead diameter is not controlled in this zone to allow for flash, lead f
mirror irregularities other than heat slugs.

Source:
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] Dimensions {
| v 4
I Cumbal Millimataras Inchas 1
| 9ywve TITRL TG VS & ATITWITe Jl
' L] 14 1
! | min | max | Min | Max |
i - i | - —
 — T T T T 1
| 6 5.08 | 5.72 200 | .225 |
- ——
0 3.48 | 3.76 | .137 | .148 |
—t—A

F 0.48 .7 | .019 | .028 |

e ] ]

T T 1

| s | 0.08 -— 003 | --- |
L L L 1 }

NOTES:
1. Dimensions are in millimeters.
2. Inch-pound equivalents are given for general information only.

FIGURE 2. Physical dimensions of surface mount family, IN5822U8 (p-58).
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2522; ANODE ;2;22 g A

N
N
]

TS S
i
/OOOCCCCCCCCCCCC/ :
S LS |
BACKSIDE IS CATHODE
i | Dimensions
! Sy=sbol Millimeters i Inches |
[ T t Y {
] Min | max | Min | Max J
1 1 1
1 | T 1
i A 1.57 | 1.63 | 062! .064 |
1 i 1
| B 152 | 157 .z .05
[ 1 1 A
Design data
Metallization:
Top: (Anode) . . . . . . . AL
Back: (lathode). . . . . . AU
AL thickness . . . . . . . 25,000 A minimum,
Gold thickness . . . . . . 4,000 A minimum.
Chip thicknesa . . . . . . 0.254 me (10 mils) 2.051 (2 wils).

FIGURE 5. JANC (A-version) die dimensions.

4
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and 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

MILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARDS

MILITARY
KIL-STD-750 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Defense Printing Service Detachment Office, Building 4D (Customer Service), 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 precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associsted detail specification. The individual item requirements shall be in accordance with
MIL-5-19500 and as specified herein. . e e .

3.2 Abbreviations, syambols, and definitions. Abbreviations, symbols, and definitions used herein shall

< YO

be as specified in MIL-S-19500, and as follows:

JANH . . . L L L L s s e s e e e e e e e e High reliasbility product assurance level for
unencapsulated devices.

JANK . . . oL L o e s s e e e e Space reiiability product assurance ievel for
unencapsulated devices.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S-19500 and on figures 1, 2, and 3 herein. Plastic packages are prohibited.
The US Government's preferred system of measurement is the metric SI system. However, since this item was
originally designed using inch—-pound units of measurement, in the event of conflict between the metric and
inch-pound units, the inch-pound units shall take precedence.

3.3.1 Lead material and finish. Lead material shall be copper clad steel with a minimum of 70 percent
copper by weight. Lead finish shall be in accordance with MIL-S-19500 and MIL-STD-750. where a choice of

lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.3.2 Diode construction. All devices shall be metallurgically bonded, noncavity double plug
construction in accordance with the requirements of category II or 1II (see MIL-S-19500).

3.3.2.1 Surface mount. The U version shall be considered structurally identical to the non-U version
except for lead attach.

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

3.4.1 Marking for US devices. US-suffix parts are to be marked with the polarity identification.
Initial container package marking will be in accordance with MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:02Z
Check the source to verify that this is the current version before use. ~ et s -
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4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500, and as
specified herein.

4.2 aqualification inspection. Qualification inspection shall be in accordance with MIL-$-19500.

,,,,,, v &

.2.1 Construction verification. Cross sectional photos from three devices s
ification report.

4.2.2 JANHC and JANKC devices. Qualification for devices shali be in accordance with appendix H of
S-19500. This testing may be performed on a T0-5 package in Lieu of the axial lLeaded package.

N
\

4.3 Screening (JANTX, JANTXV, and JANS levels only). Screening shall be in accordance with table

1
MIL-S-19500, and as specified herein. The following measurements shall be made in accordance vith tab

herein. Devices that exceed the limits of table I herein shall not be acceptable.

I
L

of
1

|
{Screen (see I Measurement
jtable II of | i
[MIL-S-19500) JANS Level JANTX and JANTXV levels | JAN lLevel
| I |
| 3a | Temperature cycling | Temperature cycling | Temperature cycling in
] ] ! | accordance with MIL-S-
| | . ! o 1.19500, JANTX level.
! | | |
i 3¢ 1/ |Thermal impedance (see 4.5.3) |[Thermal impedance {see 4.5.3) |Thermal impedance {see
I ! _ [ 4.5.3)
| | I I
| 9 }1gq and Vo |Not applicable |Not applicable
| ] 1 !
| | | I
|10 2/ [T, = +90°C; Vpo = 40 V (pk); [T, = +90°C; Vewn = 40 V (pk);  |Not applicable
| | io = 0, haii sine wave, | 1o = 0, hatf sine vave, ]
| § =60 H2 1 f=60H
I |
| 1 Alm < 100 percent of initial |Ipy and V5 Not applicable
| reading or .05 mA, whichever
! | is greater. | }
= | AVeyo = £50 mV dc. | |
|
{12 See 4.3.2 |See 4.3.2, t = 48 hours Not applicable
| |
i 13 Subgroup 2 of table I herein; |Subgroup 2 of table I herein; |[Not applicsble
| | Alg, =100 percent of initial| Alg, < 100 percent of initial |
| ing or .05 mA, whichever | reading or 05 ®A vhichever, |
! ! is greater; V., < 150 i 1is greater; Ve S 250 |
| | =vdc, |_av dc. |

1/ Therual i-pedance shall be per\‘orned uny

vy Smm Sa abhie Sbhaccnl demadamaa

t
in accordance with RIL-5-19500, screen 3 prior to this thermsl impedance.

2/ Junction temperature (T,) is not to exceed +100°C with V..“.. = 40 V (pk). T. is affected by the device

mounting thersal rea'l's'tunce when parasitic power is generated by the tenperature dependent leakage

|
g
|
,|
|
|
I
|
|
I
|
|
[
!
!
|
;
|
|
I
|
|
I
!
|
|
|
|
!
|
!

ime after sealing provided. Temperature cycling is performed

current. Until this Leakage becowmes significant near thermal runaway, TJ remains approximately equal

tAn YT Ar T far 1 =0

O dp UF o VOV 2 -

4.3.1 Screenim (JANHC or JANKC). Screening of die shall be in accordance with MIL-S-19500, appendix H.
r

b d S —ommedo L olab

As a minimum, die shail be 100 percent probed in acco daﬁéé th group A, subgroup &
, 9 P A, oy P

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:02Z
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4.3.2 Burn-in conditions. Burn-in conditions are as follows: lF = 3 A dc. Mounting and test conditions
in accordance with MIL-STD-750, method 1038, test condition 8.

4.3.2.1 Mounting. Devices may be mounted using any convenient method including the temporary attachment
of leads on US suffix devices, provided that the parts are burned-in at T,z +110°C.

4.4 ouality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-S-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S-19500, and
table I herein. The following test conditions shall be used for 1, , group A inspection:

a. I" measurement current . . . . . . . . . 4o e .4 .. 1 mA to 10 =mA.
b. Iy forward heating current . . . . . . . . . . . ... 10 A to 20 A.
c!H-et’ng!me 10 ms.

d. t,, measurement delay time . . ... e e e 100 us maximum.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IVb (JAN, JANTX, and JANTXV) of MIL-$-19500. Electrical
measurements (end-points) and delta requirements shall be in accordance with the applicable steps of table
1, group A, subgroup 2 herein.

4.4.2.1 Group B inspection, table IVa (JANS) of M1L-S-19500.

Subgrou Method Condition
3 4066 Ipex = 80 A (pk), condition A 2, I, =3 A dc; T, = room

jent as defined in the general requirements of
MIL-STD-750 (see 4.5); S surges of 8.3 ms each at 1 minute
intervals.

3 1036 Iy = 3 A dc; T, = roos asbient as defined in the general
requirements of NIL-STD-750 (see 4.5); f = 50-60 Hz; Vo,
= 40 vV (pk); ton = toff 3 minutes minimum for 2,000

cycles.
S 1027 Ty = +75°C £25°C; Ig = 3 A dc (minimum) with 1. adjusted
ss required to schieve an aversge lot. T, = +125°C +0°C
o ) J ’
~5°C.
6 3101 RosL = 30°C/M; L = 9.52 mm (.375 inch) lead length

(non-surface mount). RaJEC = 10°C/¥ (surface mount).

4.4.2.2 Group B inspection, table IVD (JAN, JANTX, and JANTXV of MIL-$-19500).

Subgroup Method condition
2 4066 Irn=80A(pk),cond'itionA2,lo=3Adc;TA=r~oo-

ient as defined in the general requirements of
MIL-STD-750 (see 4.5); S surges of 8.3 ms each at 1 minute

intervals.
3 1027 1p=3Ade; t= 50-60 Mz; v“" =40V (pk). T = +55°C,
lead Length = 9.52 mm (.375 inch).

»n
8
Y
wn
-
3
)
4
by
‘]
y

-~
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TABLE I. Group A inspection.

| | | I I
| | MIL~STD-750 | | Limits | |
! Inspection 1/ | | Symbol | | } Unit {

| I
I Inethod I Conditions | | ®win | max | |
| | | | ] ] I |
| i | | | I ! I
| Subgroup 1 | | ! | | I I
i i i { | ] ! !
|visual and mechanical | 2071 | | | } | |
| examination ] ] | | | | {
I I | I | | | |
| Subgroup 2 | | i | | I |
I | | | | | | I
| Thermal impedance | 3101 |See 4.5.3 1Za0x | | 3.0 | °c/v |
| | | | [ | | !
| | [ ! | | | I
|Forward voltage | 4011 |Igy = 1.0 A (pk) pulse method [Vems | | 040 | Vv |
| | | lsee 4.5.1) | | | I |
| | | | | [ I I
| | 4011 {Ipy = 3.0 A (pk) pulse method [Vemz ] ] 0.50 | v |
| | | Tlsee 4.5.1) | | | | |
| I | | | | I !
| | 4011 |1y = 9.4 A (pk) pulse method I Veus | | 0.70 | v |
| | | Flsee 4.5.1) | p | | |
| | | | | | [ |
|Reverse current | 4016 Vg, = 40 ¥ (pk) pulse method R i i C.10 | aA |
| Leakage [ Csee 4.5.1) | | | p |
I I | | | | |
| Subgroup 3 I | | | ! | |
| I I | | | | |
[High temperature |Ty = +100°C | } | | |
{ operation: ! } ] ] = | {
| Reverse current | 4016 Vay = 40 V (pk) pulse method Iowp | 10.0 | mA i
| Leakage see 4.5.1) |
| |
| Forward voltage i 4011 Ip = 3.0 & {pk) pulse sethod [VEug, i | 0.47T |V |
| | (see 4.5.1) | | | | |
I |
|Low temperature T, = -55% ]
| operation: | | I | I
| | ! I |
| Reverse current 4016 Vou = 40 V (pk) pulse method Tag | 0.40 | mA
| Leakage | R?see 4.5.1) }
| | | I
| Forward voltage 4011 |1, = 3.0 A (pk) pulse method Vens | 0.62 |V
| | (see 4.5.1) | | | | |
] | 1 ] | ] | I

1/ For sampling plan, see MIL-~-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:02Z
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TABLE II. Group E inspection (all quality levels) for gualification only. 1/

| | |

{ MIL-STD-750 | |

Inspection 2/ | | sampling |

| ] | plan |

| Method | Conditions [ |

1 ] | !

I | | |

Subgroup 1 | | |22 devices |

| I | e=0 |

Thermal shock | 1051 |SO0 cycles | |
(temperature cycling) | | | i

| I | l

Hermetic seal ! 1071 |Test condition E | !
l | | I

Electrical measurement | |See table 1, group A, subgroup 2 J |
| | | |

Subgroup 2 | | |22 devices |

| | | e=0 |

Steady-state reverse | 1038 |Test condition A; 1,000 hours, | ]
bias | | see 4.3, screen 10 | |

| | | I

Electrical measurement | |See table I, group A, subgroup 2 | |
| | | |

Subgroup 3 = l E !

I | ! l

Not applicable | | | |
I | I |

Subgroup 4 | | |22 devices |

| | | e=0 |

Thermal resistance, [ 4081 [Rg, = 30°C/W maximum at 9.52 mm | ]
(forward voltage drop | or | i"375 inch) Lead Length; R | |
diode method) | 3101 | = 10°C/W maximum; method 3701 in i

| | accordance with 4.5.3 except, I, |

| | =5Aend T, =20s (ninimm) ]

1 { ]

| i i

o2 I | |
Not applicable | | | |
I | | |

Subgroup 6 | | l

f | I

Not applicable | | | |
1 ] 1 I

ng olan, see NMIL-S-10500

/ For initial design and process change verification only (one time testing).
/7 r (%]
7 f ling plan, 19500.

10
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Group A inspection.

TABLE I.

Limits
J
|
|

— —— — — o et

MIL-ST0-750
Conditions

—— e e

Inspection 1/
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For sampling plan, see MIL-S-19500.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-5-19500.

6. NOTES

(This section contains inforsation 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.

6.2 Acquisition requirements. Acquisition documents should specify the following:

a. Issue of DODISS to be cited in the solicitation.

b. tLead finish as specified (see 3.3.1).

c. Product assurance level and type designation; and for die acquisition, the JANHC and JANKC
identification (see 6.3 and figures 3 and 4).

6.3 Suppliers of die. The qualified die suppliers with the applicable letter version (e.g.,
JANHCATNS822) will be identified on the QPL.

| 1
| JANC ordering information |
| Manufacturer |
| PIN | 55801 | -— |
! | | |
| 1N5822 | JANHCATINSB22 ] - |
| | JANKCAINS822 | - |
L 1 ) I J

6.4 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing activity:

Army - ER DLA - ES

Navy - EC

Air Force - 17 (Project 5961-1680)
NASA -~ NA

Review activities:
Army -~ AR, M1, SM
Navy - AS, (G, MC
Air Force - 19, 85, $9

"
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