1. SCOPE

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DIDDE, SILICON, SWITCHING
TYPES 1N3I0A4, 1M4454, 1N4454-1, AND 1N4532
JAN, JANTY, AND JANTXY

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

MIL-S-19500/144G

25 AEri] 19384

MIL-S-19500/144F
1 June 1972

1.} Scope, This specification covers the detail requirements for silicon, switching diodes.
Three levels of product assurance are provided for each device type as specified in MIL-5-19500.

1.2 Physica)

dimensions. See figure 1.

1.3 Maximum ratings.

T [ T T i T T T T
jl Type }V(BR) II VRWM l| Ip II TrsM I IFsm { TsTe : T ||
| ] ! | 1 (1 sec) | (1 us) [ | |
T [ | 1 | | | . ] . |
| Rl el L T
I -~ -
| 1N3064 | 75 | 50 | 7% 1/ 1| 500 | 2.0 |-65 to +200 1-65 to +175 |
| 1N4454 | 75 | 50 | 200 2/ | 1,000 | 4.0 (-65 to +200 {-65 to +175 |
| 1N4454-1]| 75 1 50 | 200 Z/ | 1,000 | 4.0 |-65 to +200 |-65 to +175 |
] 1N4532 | 75 ] 50 ] 125 3? | k00 | 7.0 1-65 to +200 1-65 to +175 |
| | ] | | | | | |
1/ Derate Tinearly 0.5 mA/"C above Ty = +25°C.
2/ Derate linearly 1.33 mA/°C above % = +25°C.
3/ Derate linearly 0.833 mA/"C above T4 = +25°C.
1.4 Primary electrical characteristics at +25°C unless otherwise indicated.
I I Vi [ I [~ C ] t ! t I
[ Limit . i R1 [ ° [ T P !
| | I = 10 mA dc |VR = 50 V dc IVp = 0 lIf = Ip = 10 mA dc |Vf,. = 5.0 v{px) |
; ; , ;f=1 MHz : Ry = 100 ohms |1 = 100 mA dc |
{ |
T ] | | | | r
| Min | -— ! R | --- ] -—- ! --- |
| Max | 1.0 ¥ dc | 0.1 A dc ] 2 pF | 4.0 ns | 30 ns |
I | | | | | |
[Beneficial comments {recommendations, additions, deletions] and any pertinent data which may be af |
luse in improving this document should be addressed to: Commander, Naval Electronic Systems ]
ICommand, ATTN: ELEX 81112, Washington, DC 20363, by using the self-addressed Standardization |
1Document_Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter. |
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2. APPLICABLE DOCUMENTS .

2.1 Government specifications and standards. Unless otherwise specified, the follawing

specifications, standards, and handbooks, of the issue listed in that issue of the Department of
Defense Index of Specifications and Standards {DoDISS} specified in the solicitation, form a part of

this specification to the extent specified herein.
SPECIFICATION

MILITARY
MIL-5-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 -~ Test Methods for Semiconductor Devices.
{Copies of specifications, standards, drawings, and publications required by manufacturers in
connection with specific acquisition functions should Ee obtained from the contracting activity or as

directed by the contracting officer.}

2.2 Order of precedence. In the event of a conflict between the text of this specification and
the references cited herein, the text of this specification shall take precedence.

3. REQUIREMENTS

3.1 Deta{l specification. The individual item requirements shall be in accordance with
MIL-5-19500, and as speci{fied herein.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein
shall be as specified 1n MIL-5-19500. .
VlBR)R -------------- Breakdown voltage
YVewM~ - -~~~ - - - - - - Working peak reverse voltage

3.3 Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified ¥n MIL-5-19500, fiqure 1, and herein.

3.3.1 Lead material and finish. Lead material shall be Copper Clad Steel, Kovar or Alloy 52.
Lead finish shalT be goTd, t1n, or solder dipped. Where a choice of lead material or finish is
desired, 1t shal! be specified in the acquisition document (see 6.2).

3.3.2 1N4454-1 construction. This device shall be constructed utilizing double plug construction
with high temperature metallurgical bonding between both sides of the silicon die and terminal pins.

3.4 Marking. Marking shall be in accordance with MIL-S-19500. At the option of the manufacturer,
the folTowing marking may be omitted from the body of the diode:

a. Country of origin.
b. Manufacturer's {dentification.
4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-$-19500, and
as specitied herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-5-19500,

Source: https://assist.dla.mip-- Downloaded: 2016-12-03T22:26Z
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— L - G - L -—-——-——-ngr-¢[)
e
SEE NOTE 5
DIMENSIONS
TYPES LTR INCHES MILLIMETERS NOTES

MIN MAX MIN MAX

G .195 . 300 4.96 7.62
B .078 107 1.98 2.72 3,4
L_{1.000_1.500 25,40 38.70
D
G

1N3064

.018 .022 0.46 0.56 2,6
- 140 ) 3.56 4.57
1N4454 a8 . 056 075 1.42 1.9] 3.4
1N4454-1 L 11.000 _ 1.500 25.40 38.10

: @D .018 .22 0.46 0.56 2,6
G .080 . 120 2.03 3.05

1N4532 @8 .050 1065 1.27 1.65 3,8
L /1.000 "1.500 25.40 38.10
@0 .qi8 022 0.46 0.56 2,6

NOTES:
1, Metric equivaients are given for general information only and

are based upon 1 inch = 25.4 mm.
. Both leads shall be within the specified limits (See 3.3.1).
The maximum dimension of @B shall apply for dimension G.
The minimum dimension of BB shali apply over at Teast .075 (1.91 mm) of
dimension G.
Ferrule is optional on types I1N4454, T1N4454-1, and 1N4532 for dimension G.
The specified lead diameter applies in the zone between .050 (1.27 mm) for
1N3064, 1N4454, and 1N4454-1 and .010 (0.25 mm) for 1N4532 from the diode
body to the end of the lead. Outside of this zone the lead diameter shall

not exceed #B.

h & wmo
- . .

FIGURE 1. Semiconductor device, diode, types 1N3064, 1N4454, 1N4454-)
and TN4532,
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4.3 Screening [JANTXY and JANTX levels only). Screening shall be in accordance with MIL.S5-19500
(table TTIT, and as specitied fierein. The following measurements shall be made in accordance with

table I herein. Devices that exceed the 1imits of table I herein shall not be acceptahle.

initial value.

T T Measurement |
| Screen (see table 1I | ]
}  of MIL-STD-19500) | JANTX and JANTXV levels |
I T |
{ 11 : Ipg and Vg 1/ |
] |
| | ]
| 12 | See 4.3.1 ]
| | !
B T ] [
] 13 | Subgroup 2 of table I herein; 1/ |
i | alg = 100% of initial reading |
| | or 25 nA dc, whichever is greater |
| | aV¢ = #,03 ¥ dc charge from |
| ] |
| { !

1/ Devices with Iy, measurements indicative of an open
conditions or Vpg measurements {performed in lieu of
measuring Ipp for an open condition) greater than 1.1 times
Vra {(see 4.5.4) shall not be acceptable. The IRE
measurements to determine an open condition, or the optional
Vpq measurements shall be performed on all devices.

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:

B | . e T . . T |‘|II'
| | Tp = +25°C 43°C | Ta = +25°C #3°C l
| Type | Vg = 50 vipk) ) |
1 | f = 60 Hz | |
r [ T |
} 1N3064 | Ig= 75 mA dc | Ip = 75 mA dc 1
1 1N4532 | g =125 mA dc [ Ir = 175 mA dc !
| 1N4454 and 1N4454-1 | 1g = 200 mA dc | Ip = 175 mA dc [
I I 1 i

4.4 Quality conformance inspection. Quality confarmance inspection shall be in accordance with
MIL-5-19500 and as specified hereln. .

4.4.1 Group A inspection. Group A inspection shall he conducted in accordance with MIL-5-195n0,
and table T herein. Endpoint electrical measurements shall be in accordance with the applicable
steps of table IV herein.

4.4.72 Group B inspection. Group B inspection shall he conducted in accordance with the conditions
specified for subgroup testing in table IVb of MIL-5-19500, and table Il 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
specified for subgroup testing in table V of MIL-5-19500, and table ILI herein. Electrical
measurements {end points} and delta requirements shall be in accordance with the applictable steps of
table IV herein.

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

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

Source: https://assist.dla.mil4- Downloaded: 2016-12-03T22:26Z
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4,5,2 Burn-in and life tests. These tests shall be conducted with a half-sine wave of the peak
voltage specified herein impressed across the diode in the reverse direction, followed by a half-sine
waveform of the average rectified current specified herein. The forward canduction angle of the
rectified current shall be not greater than 180 degrees nor less than 150 degrees.

4.5.3 Forward recovery voitage and time. Forward recovery time shall be measured as the time
interva) between zero time and the point where the pulse has decreased to 110 percent of the
steady-state value of Vg when Ig = 100 mA dc. The maximum rise time of the response detector
shaill be 1 ns. .

4.5.4 Forward voltage (Vpa) at forward current surge peak (Ipgy at Tp = 25°C). For a given
design and construction, forward voltage at forward current surge peak ?see 1.3, except for pulse
width of 300 £200 us} shall be measured on 30 devices. The average of the measured forward voltages
shall be considered the process average forward voltage (Vpa) at the forward current surge peak
(Tpgy at Ty = 25°C).

5. PACKAGING

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

6. NOTES
6.1 MNotes. The notes specified in MIL-S-19500 are applicable to this specification.

6.2 Ordering data. Acquisition documents may specify the lead material and finish {see 3.3.1).

6.3 Changes from previous jssue. Asterisks are not used in this revision to Tdentify changes with
respect to the previous issue due to the extensiveness of the changes.

Custodians: Preparing activity:

Army - ER Navy - EC

Navy - EC

Ajr Force - 17 {Project 5961-0907)
Review activities:

Army - MI, AR

Navy - SH, 0§

Air Force - 11, 85, 99

DLA - ES

User activities:
Army - SM
Navy - AS, MC, CG
Air Force - 19

Agent:
OLA - ES

Soume:hupaﬁasastdm.mn-5Downmaded:201642-03T22262
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TABLE I. Group A inspection.

T [ MIL-5TD-750 ~ JLTPD ] | Limits | ]
I Inspection [ 1 1 | Symbol I } | Unit |
| IMethod | Conditfons [ VAR | Min | Max |
| | | | } ] [ | |
] I | ! I | } | i
{ I I ] Hl I | { R
e R
I¥isual and mechanical | 2071 | ] | ] I i I
linspection | ! | | } i ] I
| | ] | | | | | 1
| el L L R
iForward valtage } 4011 }-IF = 10 mA d¢ { { YF1 { -—— % 1.0 =V dc }
|Reverse current ; 4016 { OC method Vg = 50 V dc ! = Imy | ~--- : 0.1 |uA de :
| | I
EBreakdown voltage % 4021 5 Ig = 5.0 uA de i ; Y{BRIR1 } 75 } --- {v de =
= Subgroup 3 } : : 1 : | ] :
[ ! j
[High temperature 1 ] Tp = +150°C | [ I | | |
loperation: ! | | | { } : !
I | | { ]
| Reverse current | 4016 1| DC method; [ | Ips | === ] 100 JuA dc |
| | | Vg = 50 V dc ! | ] | I |
| ! | ! | ! l | 1
| Forward voltage | 4011 | If = 10 mA dc i I Vp2 [ --= 1.7 IV dc :
| i | | | ] ] |
|Low temperature | | Tp = -55°C | ! | [ ! {
|operatfon: | | 1 [ I | I (
i ! ! | | | } } I
= Breakdown voltage } 4021 { Ip = .10 pA de ; { Y(BRIR2? 5 75 I -— }V dc E
| semese | L
[Capacitance | 4001 |¥p =0 V¥ dec; £ =1 MHz; | b €, l -—= ) 2.0 [ pF , I
: { {A sfgnal = 50 mv{p-p) max = } = = % :
IReverse recovery time | 4031 | Test condition B; | I tep | === 1840 ) ns |
| | | I = Ip = 10 mA dc; | i | | | |
| | | R = 100n; € < 3 pF ] ] | I ! |
] [ I ! | | J ! i
{ Subgroups S and 6 | | i | | I | [
| I | i ] I ! | [
INot applicable | | | l { | | }
| | | | | [ | I |
= Subgroup 7 I I | : ] i : |
I | | i
IForward recovery voltage | 4026 | Ip = 100 mA dc; I I Ve | --- | 5.0 [v¥{pk} |
land time : I te < 0.4 ns; see 4.5.3 i : tfr } - } 30 { ns {

!
1/ For LTPD numbers see MIL-5-19500.
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1N3064, 1N4532
1N4454, 1N4454-1

Electrical measurements

tp ; 1 ps; 1 surge per minute
iglsurge) < 2.0 A{pk)
iflsurge) < 4.0 A(pk)

See table IV, steps 1 and 2

TABLE 1I. Group B inspection for JAN, JANTX, and JANTXY devices.
T T RIL-3T0-750 T 7T
| Inspection ethod — Conditions LTPO !
! T
| Subgroup 1 } } { :
} |
| Soiderability | 2026 | { i
| | I | |
| Resistance to solvents ] 1022 , i i
| ] ] |
| Subgroup 2 | [ | i
| | I | |
| Thermal shock | 1051 1 Test condition C; | |
i {temperature cycling) } = } ;
| Hermetic seal = 1071 | | |
| f { !
| a. Fine leak | | | [
| [ | i {
| b. Gross leak | | Test condition E for glass encased ] !
: I i doubie plug devices = ’
! Electrical measurements ] | See table IV, steps I and 2 i :
) | | [
| Subgroup 3 | ] ! :
! ! | |
| Steady-state operation life | 1027 | See 4.5.2; Vg = 50 V(pkl; | !
| | | f =60 Hz 1 |
| } | { |
| 143064 | | 1o = 75 mA dc | |
| 1N4532 | | 15 = 125 mA dc ! i
, IN4454 and 1N4454-1 } = Ip = 200 mA dc ! ;
i
| Electrical measurements | ] See table IV, steps 1, 2, 3, 4, and § | |
| | I i ]
| Subgroup 4 ] | ] !
] I | i {
| Decap interpal visual | 2075 | | |
| design verification I [ } |
} | | [ |
| Subgroup 5 } } | H
} [ |
| Mot applicahle ! | ] |
| | | | [
| Subgroup 6 | | | i
| ] ! | |
| High-temperature 1ife | 1032 | T = +200°C I I
| {nonoperating) | | | |
| | | { |
; Electrical measurements ] ] See table IV, steps 1, 2, 3, 4, and § | }
. | ] i
} Subgroup 7 J | This test shall be performed on each sublot| 10 {
| ! [ i i
| Surge current | 4066 | Ig = 50 mA dc; 10 surges; | |
; ; ; tp = 1 sec; 1 surge per minute : I
I 1N3064, 1N4532 = = iglsurge) < 500 mA(pk) | i
- |
: 1N4454, 1N4454-1 |I : iglsurge) < 1,000 mA(pk) ! :
|
| Surge current | 4066 | Ip = 50 mA dc; 10 surges; { t
| | ] | [
| | | ! !
! | | | |
| | | i |
| | | | [
| | | { |
| | | ] |
| ] ] | |

I7 For LTPD numbers see MIL-S-TU500.
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TABLE II1. Group C inspection.

See table [V, steps 1, 2, 3, 4,
and 5

Electrical measurements

T T WIC-5T0-750 T T
] Inspection I Method } Londitians | LTPD 1/ |
| ! ~ !
T | | | T
} Subgroup 1 ; } = |
!

| Physical dimensions | 2066 | See figure 1 | |
| | | | ]
| Subgroup 2 I | | |
| ! | | |
! Thermal shock {glass strain} l 1056 } Test condition A I |
I |
| Terminal strength: Tension | 2036 | Test condition A; 4 1bs; ! |
| I I £t =15 %3 sec ! !
] ] | [ !
{ Lead fatigue I [ Test condition E [ [
| } i | |
| Hermetic seal I w07y | | |
| t 1 | I
[ a. Fine Teak | | | |
| | l | |
| b. Gross leak | | Test condition E for glass encased | l
5 } ; double plug devices } |
|

| Moisture resistance | 1021 | Omit tnitial conditioning I [
| ] ! ! [
| External visual inspection { 2071 | [ !
[ [ [ [ [
| Electrical measurements | | See table IV, steps 1 and 2 I |
| ] ] !
| Subgroup 3 | ! ] !
| | | | |
| Shock | 2006 | Monoperating; 1,500 G; t = 0.5 ms; | I
| | | 5 blows in each orientation: ¥y, | ]
E = = Y1, and Yo : |
|

| vibrations; variable frequency| 2056 ! Nonoperating ] |
I | | ! |
| Constant acceleration [ 2006 | | |
[ ! I ! |
: Electrical measurements i i See table IV; steps 1 and 2 ) |
| |

| Subgroup 4 ! : ] ]
] I ! |
| salt atmosphere (corrosion) | 1041 | ] ]
] ] | [ !
| Subgroup § [ [ ) |
] [ ! ! [
: Not applicable | | } ]
i | |

| Subgroup & l | | ¥
1 | i | |
| Steady-state operation Tife | 1026 | V. = 50 vipk); £ = 60 Hz; ! ]
] | | See 4,5.2 | ]
| | | | 1
t 1N3064 | | Ip = 75 mA dc I I
| 1INA532 | | [o = 125 mA dc | |
1 1NA454 and 1N4453-1 ] | Ip = 200 mA dc I |
| | ! | |
| ) | | |
[ i | ! |
| | ] I ]

1/ For LTPD numbers see MIL-5-19500-
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TABLE 1Y. Group A, B, and L electrical measurements.

initial reading,
whichever is
greater.

| ) T MIL-5TD-750 1 T Limits T I
| Step | Inspection T ! [ Symbol 7 | [ Unit |
} i (Method | Conditions | | Min | Max | i
! | ! ] i ] | i 1
! [ | | T I I T T
: 1. }Forward voltage : anii : Ip = 10 mA dc : ¥r1 } - { 1.0 { ¥ dc }
: 2.  |Reverse current : 4016 : OC methad; Vg = 50 V dc : Ipt : == |} 0.1 1pA dc |
| | i !

} 3. |Capacitance ] 4001 | ¥g = O V dc; f = 1 MHz; ! €y [ -=- 1 2.0} pF |
l : } } ac -~ signal = 50 mv({p-p) max | ] [ i ]
| I {

! 4. |Forward voltage | 4011 |} Ip = 10 mA dc | aV¥p1 1/ | 60 m¥ dc change !
| i { i ] - | from initial {
| ] | | ! | reading !
| | i | | | {
| | | i | { ]
| 5. |Reverse current | 4016 | DT method; Vp = 20 ¥ dc [ slgy 1/ | 100% or 45 nA dc |
| i { i } - | change from |
| ] ] J i { |
i i | | | ] |
| J } | ! { ]
[ | | ! [ ] i

1/ Devices which exceed the group A limits for this test shall not he acceptable.
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(See Instructions — Reverse Side)
1. DOCUMENT NJMBER 2. DOCUMENT TITLE

2a. MAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Mark one)

D VENDOR,
[J ween

D MANUFACTURER

Ia. ADDREBS (Streat, City, State, ZIF Coda)

D OTHER (Bpecify):

"
—— ey

£ PROBLEM AREAS
a Parsgraph Number and Wording:

b, Racommended Wording:

¢. Ramon/Rationsle tor Recommandstion:

6. REMARKS

Ta. NAME OF SUBMITTER {Laat, First, M1} — Optionat b. WORK TELEFHONE NUMBER (Includs Arve
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DD FORM ]426 PREVIOUS EDITION IS OBSOLETE.
B2 MAR

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T22:26Z
Check the source to verify that this is the current version before use.



