NOTE: The document identifier and heading have been changed MIL-PRF-19500/211B

on this page to reflect that this is a performance specification. 18 May 1983
There are no other changes to this document. The document

identifier on subsequent pages has not been changed, but will MIL-S-19500/211A
be changed the next time this document is revised. 25 February 1966

PERFORMANCE SPECIFICATION SHEET

SEMICONDUCTOR DEVICE, DIODE, SILICON, POWER RECTIFIER,
TYPES IN3164, IN3168, IN3170, IN3172, 1IN3174, IN3175,
IN3176, IN3177 and R TYPES
JAN, JANTX, JANTXV

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

1. SCOPE

1.1 5cbge. This specification covers the detail requirements for silicon power rectifier.
Three lTevels of product assurance are provided for each device type as specified in MIL-S-19500.

1.2 Normal and reverse types (reverse types, suffix R). Reverse and normal types are {dentical
except:™ The normal types have the cathode connected to the stud and the reverse types have the
anode connected to the stud. Designated values are applicable to both types.

1.3 Physical dimensions. See figure 1 (D0-205AB - formerly D0-9).

1.4 Ratings and characteristics:

I | | | t | 1 ) i
| | | | 19 V/ I Ip 1/ | IrsM |Barometric 1Ty |
| ) ] ] . ] . ) ) pressure Jand |
{ Types }vRSM {VRWM lTC = 150°C %Tc = 120°C { 1/120s { {reduced) ITSTG %
I ] | 1 | ! I | i
| | | | | | | r,
: } vipk) {v(pk) l A dec ! A dc } a } mmig l £ {
|
’1"3164 } 240 } 200 } 200 : 300 : 6250 } - } -65 }
|IN3168 | 480 | 400 | 200 | 300 | 6250 ] 8 | i
| | i i | | | | to |
=1N3170 g 720 { 600 : 200 { 300 = 6250 } 8 = }
I1N3172 { 960 { 800 = 200 : 300 } 6250 } 15 = +200 {
} IN3174 } 1200 } 1000 ; 200 ; 300 } 6250 } 15 } }
l IN3175 { 1340 } 1200 : 200 { 300 { 6250 = 33 : {
= IN3176 } 1680 ; 1400 { 200 { 300 { 6250 i 33 } }
[IN3177 |1920 11600 | 200 { 300 | 6250 | 54 | {
1 [ | | { | | I |
1/ Derate 1inearity at: 4.0 A dc/.C for 1500C ¢ T¢ < 200.C.
3.33 A dc/°C for 120°C < T¢ < 150°C.

1.5 Therma) resistance characteristic: Rgyc = 0.15°C/W.

IBeneticial comments [recommendations, additions, deTetions} and any pertinent data which may be |
lof use in improving this document should be addressed to: Commander, US Army Electronics |
{Research and Development Command, ATTN:_ DRDEL-ED, Adelphi, MD 20783, by using the |
|self-addressed Standardization document Improvement Proposal (DD Form 1426) appearing at |
|the end of this document or by letter. |
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2.1 Government specifications and standards. Unless otherwise specified, the following
specifications and standards, of tne issue listed in that issue of the Department of Defense Index
of Specifications and Standards specified in the solicitation, form a part of this specification
to the extent specified herein.

SPECIFICATION
MILITARY

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

FED-STD-H28 - Screw-Thread Standards for Federal Services.
MILITARY

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

{Copies of specifications, standards, handbooks, drawings, and publications required by
manufacturers in connection with specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance with
MIL-S-18500, and as specified herein.

3.2 Abbreviations, symbois, and definitions. The a
herein shall be as specified in MIL-S-1I9500.

3.3 Design, construction, and physical dimensions. The design, construction, and physica
dimensions shall be as specified in MIL-5-19500 and figure 1 herein.

3.4 Marking. Devices shall be marked as specified in MIL-S-19500. At the option of the
manufacturer, the following may be omitted from the body of the device.

a. Manufacturer's identification.
b. Country of origin.
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 Qualification inspection. Qualification inspection shall be {in accordance with MIL-5-19500.

[hM
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SEATING PLANE

. Metr1c equivalents are given for

general information only and are
based upon 1 inch = 25.4 mm.

. Complete threads to extend to

within 2-1/2 threads of seating
plane.

3/4-16 UNF-2A. maximum pitch
diameter of plated threads shall
be basic pitch diameter (.7094
in., 18.01 mm) ref. (Screw Thread
Standards for Federal Services)
FED-STD-H28.

- Angular orientation of terminal

A smand 4

and tabulation with respect to
hex base is undefined. Square or

radius on end of terminal is

undefined.

A chamfer (or undercut) on one or
both ends of hexagonal portions
is optional.

Tublation optional.

. Flexible leads.

*g

| | Dimensions 1
ILetter Tnches MiTTimeters [Notes|
! Min T Max] Min | Max |
[ A 1,500 38,107 17
1 l i { ] []
) L] 5 ___! | 1
I b | .530] .755] 13.46| 19.18] |
— | ! 1 | ] —
| ¢ | .063} .172] 1.60] 4.37] |
— } } } } { -
| @0 | [1.100} | 27.94) i
—t } } } —q
| B0y | | .600} | 15.24] I
| S— | ! 1 ! ' :
H T T T t T B
| E |1.218/1.250] 30.94] 31.75| |
— 1 L 1 i L ]
r T T 1 1 ¥ ﬁ
P F 1 L250] .5621 6.35] 14.27 5 |
— ] } + —
[¥ H !5.125!6 750 130.18!171.45] !
| Iy | .375] | 9.53] | 7 ]
| - ] | ] 1 1 ]
v T Ll T : ! —l
| ™ | .660! .6701 16.76] I 2 ]
— } } } } i
| My | .125] 3.18] 6 |
'l T T : : ‘:
I N | .793] .828| 20.14[ 21.03| |
k { ] } } { -
i g i j2.250] | 57.15) |
 — ! ! } —
I 0 | | .375] | 9.53] 6 |
[ i i 1 1 i 1
r T 1 T T T oA
| Bt | .265| .350] 6.73] 8.89| |
— } } } 4 4 -
| W | | ] | 3 |
L ] i ] i | }

w
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4.3 Screening (JANTX and JANTXV Jevels only). Screening shall be in accordance with
MIL-S-19500 (fable TI} and as specified herein. The following measurements shall be made in
accordance with Tabie I herein. Devices that exceed the 1imits of tabie 1 shail not be acceptable

! T l
| Screen | Measurement I
I | i
I fCon #akln YT | |
1 \JTT wavic i3 ] H
| of MIL-S-19500) | JANTX AND JANTXV LEVELS |

]
| T |
| 4 | 2500G; Performed prior to installation of external lead. |
| | !
i | 1
! 10 | Mot applicable |
! I |
I 1 {
! 1 | Tnwi, and Vey !
I L N !
I T |
1 19 | Madhad 1N90  anndisdan As Voo . Vein: watad [Caa 1 4) |
1 16 1 PiRLHVU 1UJ0, LUIIUT LIUIE Ny zRM = IK M TULOU {({JTT de7T77y 1
I | T = 150°C; f = 60 Hz. |
I I l
1 1 ;
| 13 | Subaroup 2 of table I herein: |
| | !
i ia Ipmp = %0 pk} or 100% of initiai vaiue whichever i
] | {c araater, |
| Lo !
i ;A Vey = 20.1 v(pk). :

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance
with MIL-S-19500.
4.4.1 wroup A inspection. Group A inspection shall be conducted in accordance with MIL-S-15500
and table T herein. End point electrical measurements shall be in accordance with the applicable

steps of table IV herein.

4.4.2 Group B inspection, Prgup B inspection shall be conducted in accardance with the

conditions‘?BF‘Eﬁbgroup testing in table IVb of MIL-S-19500 and table II herein. Electrical
measurements {end points) 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 specified for subgroup testing in table V of MIL-S-19500 and table III herein.

Eiectrical measurements {(end points) shall be in accordance with the appiicable steps of table IV
herein,

4.5 Methods of examination and test. Methods of examination and test shail be as specified in
the appropriate tables and as follows.

.5.1 Power cyc]ing. One complete cyc1e for this test shall be as follows: First, heat the

case o tne maximum temperature )PCL’fICd, oYy paSSiﬂy the Sp%Cfffcd amount of short_circuit

L%

forward current through the diode under test. Then, remove the applied current and allow the case
tem perature to coo1 to the minimum case temperature spec1f1ed. No txme 1imit is applicable to any
- .

o Y ST |

one cyue, DUL E"B Lybllllg Slldll U!‘.‘ LU"LI"UUUS ullbll Llle rcquﬂ‘cu nimoer ov CTyCi

- & hanm

S nds veen
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5. PACKAGING

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

6. NOTES

6.1 Notes. The notes specified in MIL-5-19500 are appiicabie to the specification.

Preparing activity:
- 17 Army - ER

(Project 5961-0887)

User activities:
Air Force - 14, 19
Army - NI

Navy - CG, MC, WP

(4} ]



Group A inspection.

TABLE I.
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Group A inspection - Continued.

TABLE 1.

Conditions

MIL-5TD-750
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TABLE II. Group B inspection.

MIL-STD-750

Inspection

Method Conditions LTPD

[
(3,

I Subgroup 1

——eee e
1022
10

1071

IElectrical

ec
measurements

Subgroup 3
{Blocking 1ife

10

Cs VeM = VRuM
0

1f-sine wave,

Electrical
measurements

Subgroup 4

Decap-internal visuail
(design verification)

I s e i S i S ot e ) i, SRS S . e S ey S et el A e e i, ey et o e i e s S e end

{1 device/0
|failure for
leach Tot

Subgroup 5 20

iThermal resistance

Subgroup 6

Hi?h temperature life
non-operating)

10

(=t ] <
i

rical
surements
Subgroup 7

Power cycling

~omd
ect
mea
20

ee 4.5.1:

= 200 A dc;

0

~ (Tow) = 50 +0 15°C
¢ (Tow) = 0 B
c

»

°c a1
(high) = 150 +5 C -0°¢C
000 cycles

[Electrical
measurements

ee table 1V, steps 1, 2, and
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Group C inspection.

TABLE III.

S
Conditions
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% } } MIL-STD-750 } ‘{
| Inspection IMethod] ' 1 LTPD |
] | | Conditions | |
! | | | |
i ] 1 i T
| | | | |
! Subgroup 5 | | ! 15 !
i ] i i i
{Rarometric pressure {1001 | | |
| (reduced) | | | |
| ] | I |
l1N3168, IN3170 ! {Pressure = Smm Hg ! !
]1N3172, 1N3174 ] |Pressure = 15mm Hg | |
| 1IN3175, 1N3176 | |Pressure = 33mm Hg | |
12177 1 I Duunsmisan CAcmen L~ [| 1
IEL YN i irl CISUIT = Il "9 i i
|

|Measurement during | |See table IV, step 2 | |
| test i i i i
| | | | |
| Subgroup 6 ! ! ! !
i i i i {
IBlocking 1ife | --= 1Tg = 200°C; Vau = Vaum - fx =10 |
| ! I(See 1.4) l |
| ] iIg = 0; half sine wave, | ]
! ! 1 = 60 Hz ! !
| | | | |
|Electrical | ISee table IV, steps 1 and 2 | |
| measurements i i i i
| I | | ,

10
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TABLE IV, Groups B, and C, endpoint electrical measurements.

l-. ' | | SAYs  mmen oo T I war -
:Step! Inspection | | AL=310=750 i Symbol -imits Unit ;
i I ;NEt"°° { Conditions T ) JLICILT I
L I I | |
[ | | | | | | T
| 1. [Forward voltage | 4011 |Pulse method: I VEM J-m- 11.55]
| | I [Ich = 940 A{pk) ; i i
! ! | IPUTse width = 8.5m s max | ! ] |
i i | IDuty cycle = 2% ma ! | | |
! ! | i I | |
| ] ] l | | | |
! 2. !Reverse current ! 4016 IAC method: | Ipm1 | | |
! | i i | ]
! ! IN3164 | [Vem = 200 V{pk) ! [--- glﬁ !
ool IN3168 ! [VRM = 400 V(pk) I [--- 110
i i ANIAIU i IVRM = 600 V(Pk) l l--- |10
| | IN3172 ] ‘VRM = 800 V(pk) ] {--- |10
Lo IN3174 ! :VRM = 1000 V(pk) | [--- 110
] ] iN3175 | VRM = 1200 K —
b IN3176 ! Vit = 1400 ¥§2k§ ! e
! ! IN3177 ] [Vom = 1600 V(pk) I [--- 110
i ] | [ ] ] |
: 3. :Forward voltage =4011 :IFM = 940 A(Pk) 'AVFM J--- [+0.1] v(
I ] ! |
11

1 w I ARNIIAMNMIN Z 01 1IN IR 3D T EAPIV ) TAAP W1 IV I™RMIr~NI1I ™ ICSY I V7 YAl t ) . e . e e e =
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