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. MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIODE, GERMANIUM
TYPE IN270 JAN, JANTX, AND JANTXV

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 a germanium gold bonded
semiconductor diode. Three levels of product assurance are provided for each device type as
specified in MIL-S-19500.

1.2 Physical dimensions. See figure 1.

1.3 Maximum ratings,
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1/ Derate 0.923 mA dc/'C above Ty = 25°C.

~ QOperating ambient temperature: §5 to 75
Storage temperature: -65° to 100°C.
Barometric pressure, reduced: 8 mmHg.

1.4 Primary electrical characteristics. The diode shall have the fnllowing salient
characteristics at ambient temperature of 25°C +3°C, unless otherwise specified.
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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 specification to the extent specified herefn. Unless otherwise
specified, the 1ssues of these documents shall be those 1{sted in the {ssue 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.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

{Unless otherwise indicated, copies of federal and mil{tary specifications, standards, and
handbooks are available from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor
Avenue, Philadelphia, PA 19120-5099,)

2.2 Order of precedence. In the event of a conflict between the text of this document and
the references cited herein (except for associated detail specifications, specification sheets,
or MS standards), the text of this document shall take precedence. Nothing {n this document,

however, supersedes appl{icable laws and regulatfons unless a specific exemption has been
obtained.

3. REQUIREMENTS

3.1 Detail specification. The {ndividual {tem requirements shall be in accordance with
MIL-5-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and deffnitions used
herein shall be as specTfied Tn MIL-S-19500,

3.3 Design, construction, and physical dimensions. The design, construction, and physical’
dimensions shall be as specified En MIL-S5-19500, and figure 1.

3.3.1 Lead material and finish. Lead finish shall be Dumet Wire. Lead finish shall be tin
plated or solder plate., Where a choice of lead material or finish 1s desired, 1t shall be
specified 1n the contract or purchase order {see 6.2),

3.4 Marking. Marking shall be {n accordance with MIL-5-19500. At the option of the
manufacturer, the following marking may be omitted from the body of the diode.

a. Manufacturer's identification.
b. Country of arigin.
4, QUALITY ASSURANCE PROVISIONS

4,1 Sampling and inspection. Sampling and {nspection shall be in accordance with
MIL-S-I?E%B. and as specified herein.

, 8,2 Qualification inspection. Qualification inspection shall be fn accordance with
MIL-S-13%00,
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| I [ [ | I |
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1 .018: .022: .46{ 55:1, 25 31

o

NOTES:

1.

12, ] oW ~n
. -

The specified lead diameter applies in the zone between .050 (1.27 mm) and
1.000 (25.40 mm) from the dfode body. Outside of this zone the lead
diameter is not controlled.

Gold plated or tinned leads may be supplied providing units conform to
subgroups 2 and 4 of group B {nspection and subgroup 1 of group C inspection
Both leads shall be within the specified dimension.

Ihe m;n1mum body diameter shall be mafntained over .15 (0.38 mm) of body
engt

Metric equivalents are given for general {nformation only.

FIGURE 1. Semiconductor device, diode, type IN270(D0-7).
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4.3 Screening {JANTX and JANTXV levels only). Screening shall be in accordance with
MIL-5-19500 {tabTe TIl], and as specTfied herefn. The following measurements shall be made in
accordance with table I herein. Devices that exceed the 1imits of table I herein shall not be
acceptable,

|aIR§ a 100% of {nitial reading |
lor' 5 uA whichever is greater. |
laVg) = #10% of inftial value. :
|

| I Measurement |

| Screen (see table II T |

[ of MIL-STD-19500) |  JANTX and JANTXY levels |

| [ [

| 3 ITp = maximum rated storage |

] I temperature |

[ | |

| 10 |Test condition C |

| I Ty at 55°C, |

: it = 48 hours minimum I
|

I [ |

|l 11 IIIR]_ and Vg |

T [

| 12 }SEE 4,3.1 |

|

T I

i 13 | Subgroup 2 of table I herein;

[

]

I

4.3.1 Power burn-in conditions, Power burn-in conditions are as follows: A1l devices shall
be operated at 25 C under one of the following conditions:

Condition 1: See 4.5.3 Condition 2: If = 60 mA dc
Io = 60 mA d¢

4,4 Quality conformance inspection. Quality conformance inspection shall be in accordance
with MIL-5-T9500.

4.,4,1 Group A inspection. Group A inspection shall be conducted 1n accordance with
MIL-S-19500, and Eaﬁ{e I herein. End-point electrical measurements shall be 1n accordance with

the applicable steps of table IV herein.

4.4.2 Group B inspection. Group B fnspection shall be conducted 1n accordance with the
conditions specifTed Tor subgroup testing in table 1¥b of MIL-5-19500 and table IIb herein.
Electrical measurements {end points) and delta requirements shall be in accordance with the
applicable steps of table IV herein.

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the
conditions specifled Tfor subgroup testing in table V of MIL-5-19500, and table.Iil herein.
Electrical measurements (end points) and delta requirements shall be in accordance with the
applicable steps of table 1V herein.

4.5 Methods of inspection. Methods of inspection shall be as specified in the appropriate
tables and as follows.

4.5.1 Pulse measurements. Conditions for pulse measurement shall be as specified in section
4 of MIL-STD-750. .

4.5.2 Time 1imit for end points. End points for qualification and quality conformance
inspection shall be compieted within 96 hours after completfon of the Tast test in the subgroup.
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Group A inspection,

TABLE 1.

T
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see MIL-5-19500.

1/ For sample plan,




MIL-S-19500/2008

TABLE IIb. Group B fnspection for JAN, JANTX, and JANTXV devices.

I — RIL-STD-750 MuaTification Temall Jot

I Inspection land large lot Iquality confor
| Method Conditions {quality confor- |mance inspec-
| Imance inspectionltion n/c 1/
| 1/

[

I

| Subgroup 1

lSo]derability 2026

lResistance to solvents 1022

i

) Subgroup 2

|Thermal shock 1051 |Test condition A

I {temperature cycling)

[ [P _

Electrical measuremen

M e ~ -

See tabie IV, steps 2 and 3
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| |

] |

[ |

| |

i |

i i

) |

| |

| |

| |

| I

jHermetic seal 1071 | |

2. Fine leak Test condition H | |

I b. Gross leak Test condition E l i

=Electr1ca1 measurements See table IV, steps 1 and 2 1 t

I Subgroup 3 : =

rSteady-state operation 1027 |f = 60 Hz; a 60 mA dc; | |

T Va = 80 ¥ipk], | |

] t = 340 hours, Tp = 25°C; | |

! see 4.5.3 { :

IE1ectr1ca1 measurements See table IV, steps 2 and 3 | |

| |

= Subgroup 4 | :
|

IDacap fnternal visual 2075 |Wisual criteris in accordance | |

| (design verification) with qualified design | [

| | ]

l Subgroup 5 Qualification only } }

| Thermal resistance 4081 | !

i i i

| Subgroup 6 { I

|

IHi?h temperature 1ffe 1032 |Ta = 90°C; t = 340 hours | |

: nonoperating) I %

i i i

i I |

e ——— — - —— — ———— A — —— T e o e e AL i ——— i . ) —— ———— —— —— — —— ] ——t—— e

1/ For sample plan, see MIL-5-19500.
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TABLE IIl. Group C fnspection (all quality levels).

{ MIL-5TD-750 [QuaTification [Small Tot T
| Inspection : land large 1ot |quality confor-|
| Method Conditions lquality confor- |mance inspec- |
| Imance inspectionltion n/c 1/

[ 1/

]

|

i Subgroup 1

I

|Physical dimensions 2066 |Dimensions per case outline

{ specified herein.

I Subgroup 2

Thermal shock 1056 |Test condition A

(glass strain)

Terminal strength
3 g

Hermetic seal 1071

est condition H
est condition E

a. Fine leak
b. Gross leak

Moisture resistance 1021

xternal visual 2071

Electrical measurements See table IV, steps 1 and 2

Subéroug 3

l
|
i
|
]
|
[
I
i
|
|
|
|
|
|
2036 } est condition A, 4 pounds,
|
|
|
IT
IT
|
|
|
|
|
I
]
|
|
Shock |

2016 |Nonoperating, 1,500 G:

{t = 0.5ms; 5 blows each
lorfentation X3, Y1, and
2

2056 |Monoperating: Xj and Yj,

lorfentations

Y¥ibration, variable
frequency

|
I
I
|
|
I
I
I
|
|
I
IE
I
I
|
i
|
|
i
|
IConstant acceleratfon 2006 )Nonoperating: G = 20,000

| Iminfmum. One minute in each
| lorientation X1, Yi, and Y2

Electrical measurements |See table IV, steps 1 and 2

Subgroup 4

Salt atmosphere
{corrosion)

1041

Subgroup 5
Mot applicable
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See footnotes at end of table.
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‘E]ectrical measurements

See table IV, steps 2 and 3

TABLE III. Group C 1nspection (all quality levels) - Continued.

| { NIL-STD-7%0 Qualification [Small Tot T
| Ingpection | T and large lot |quality confor-|
1 IMethod | Conditions lquality confor- |mance inspec- |
! I i [mance inspectionition n/c 1/ |
| | ! | 1l | T
| | | | | |
I I | ] I T
| Subgroup 6 : : : = {
ISteady-state operation | 1026 |f o 60 Hz; Ty = 25°C; | | |
I Vife | llg = 60 mA dc; Vg at } | |
| i 180 ¥(pk), t = 1,000 hours; {
| } See 4.5.3 |
[ l | I

| I |

[ i !

1/ For sample plan, see MIL-5-19500.

TASBLE IV. Groups A, B, and C alectrical measurements,

I { | | i T 1
i | | MIL-STD-750 i | Limits | l
|Step | Inspection | | | Symbol T ] | Unit |
| | | Method | Conditions | | Min } Max | |
l | ] 1 [ | | { ]
[ ] 1 i I | r I T
1. {Reverse current i 4016 :VR = 80 V dc : Ip2 : { 100 : ul dc |
] |
{ 2. :Forward voltage : 4011 {IF = 200 mA dc : Yrp : : 1.0 : ¥ de :
|

3 !Reverse current } 4016 EVR = 80 ¥ dc { Ipa I { 150 = uA dc 1

8
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4,52 Power burn-in griterfa, This test chall be conducted with a half.cine wave of the
specified peak voltage impressed across the dfode fn the reverse direction followed by a
half-sine waveform of the specified average rectified current. The forward conduction angle of
the rectified current shall be not greater than 180 , nor less than 130", and the power shall be

equal to or greater than that of a half-size wave.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-S-153500,

6. NOTES

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

6.1 Notes. The notes specified in MIL-5-19500 are applicable to this specification.

6.2 Acquisition requirements. Acquisition documents must specify the following:

a. Title, number, and date of the specificatfioen.

b. Issue of DODISS to be cited in the solicitation, and 1f required, the specific Tssue of
individual documents referenced (see 2.1).

c. Lead material and finish (see 3.3.1).

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