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MILITARY SPECIFICATION

SENICONDUCTOR DEVICE, DIODE, SILICON, TRANSIENT VOLTAGE SUPPRESSOR

TYPES 1IN64E9 THROUGH INGAT6
JAN, JANTX, AND JANTXV

This specification is approved for use by the Rome Laboratory,
Denartment of the Air Force, and is available for use by all

grtmtl and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for 1. 500-watt pesk pulse power silicon,

transient vclt.gc upprcuor diodes. 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 Max{mm ratings. Maximum ratings =re as shown in columns
follows:

Pa ® 3 V (derate at 20 si/°C above T, = +25°C) (see figure 2).

S through 8 of table 111 herein and as

PP=1,SmU(uefiguN3)attp-1n.

Ipcy = 130 ACpk) at +50°C. t, = B8.33 ms (T, = +25°C).

4

-55°C = Top s 4+175°C; -55°C = Tere = +175°C (ambient).

1.4 pr e ristics.
4 of table 111 herein.

Prisary electrical characteristic are as shown in colusns 2 and
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2. APPLICABLE DOCUMENTS

2.1

P S o LM

2.1.1 Specifications, standards, and handbooks. The Toiiowing specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless othervise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and

Standards (DODIES) and suppiement thereto, cited in the solicitetion {see 6.2).

SPECIFICATION
MILITARY
RIL-5-19500 - Semiconducior Devices, eeneral Specification for.

STANDARD
RILITARY
MIL-STD-7S0 - Test Methods for Semiconductor Devices,
(Unless othervise indicated, copies of federal and wilitary specifications, stendards, and handbooks are
availsble from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA

19111-509%4.)

2.2 Order of nrecedence. In the event of a conflict betuween the text of this document and the references

£.& VETNETY cL Delwe

cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
applicsble laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

RIL-$-19500 and as specified herein.

3.1 Associated detail specification. The individual item requirements shall be in accordance with

3.2 Abbreviations, symbols., and definitions. Abbreviations, symbols, and definitions shall be as
specified in NIL-S-19500.

'P" e e s e+ e s o« e+« . Raverse psak pulse pover.

Yep - o s e e e Forward clamping voitage.
3.3 Dpesign, comtruction‘ and mxsic-l dimion . besign, construction, and physical dimsensions shall

be as ‘p'c]'l"l.d in RIL-5-19500 end on Tigure 1 herel

3.3.1 tonstruction. These devices shall be constructed utiuzing ntnllurg'lcally bonded-noncavity

ooume—pwg construction between both sides of the silicon die and terminal pis.

3.3.2 Lead finish. Lead finish shall be solderable in accordance with MIL-S-19500 and MIL-STD-750.
Wihere a choice of ieed finish is desired, it sh-li be specified in the acgquistion document {see 6.2).

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

&. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. Sampling and inspection shall be in accordsnce with MIL-S-19500, and as
specified herein. Lot accumulation shali be six months in Lieu of six weeks.

4.2 aualification inspection. Oualification inspection shall be in sccordance with MIL-S-1950C.
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L ojmensions |
Ltr Notes
Inches Millimeters |
Hin Max Min Hax
1 ¢s -15Q 185 3.30 4,70
rvs ney nes n oL 1 07 K §
V. FL 1A L . ST A Sew! =
Le | .30 35| 4061 933 3
L | .900 | 1,300 | 22.86 | 33.02
L) -— 050 - | 27 £
1

NOTES:
1. Oimensions are in inches.
2. hetric equivalents are given for general
3. Packsge contour optional within ¢0 and Lengt

gth G. Heat slugs,
within this cylinder but shall not be subject to minimum limit of
4. Within this rone lead, diameter may vary to allow for lead finishes snd

other than heat slugs.

FIGURE 1. Physical dimensions.
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MIL-S-19500/552A(USAF)

4.3 Screening (JANTXV and JANTX levels only). Screening shall be in sccordence with table 11 of
MIL-S-19500, and as specified herein. The following measurements shall be made in accordance with table 1

herein.

Devices that exceed the limits of tablte 1 herein shall not be acceptable.

jwhichever is greater.
|

|
1
Screen (see table II Neasuresent J
of MIL-5-19500) |
JANTX and JANTXV levels
|
9 |Not applicable
1 I and v(m)
12 See 4.3.1
13 AI“ < 100 percent of initial
| reading or column S of teble II1I, |
} vhichever is greater; |
| AV gy = 22 percent of initial |
| r ng, or coluen 2 of table I11,]
| i
| |

4.3.1 Power burn-in and steady-state operstion Life test conditions. This test shall be conducted with
the devices subjected to test conditions in the following order of events and conditions:

b.

Read and record I, and V gpy 8t T, = +25°C.

Pulse in accordance with 4.5.1a 20 times (screening and group B operation Life test) and 100 times
(group C) at T, = +25°C.

Read I, ot 7, = +25°C, remove defective devices, and record the number of failures.

Apply the working pesk reverse voltage (Vo) (column & of table 11I) st an ambient tesperature of
Ty = $125°C, as follows. End point weasurements shall be performed vithin 24 hours.

(1) 96 hours minimum (JANTX and JANTXV) for the screening test.

AMTYUY Sam re .
J v -

&
(3) 1,000 hours for group C steady-state operation lLife test.

Read and record 1, and Viup, 8t T, = +25°C. Devices with AID > 50 percent (100 percent for steady-
state operation l?fe) of initial value or 20 percent of column 5, table 111, vhichever is greater,
oF &V gpy > 2 percent (25 percent for steady-stats operation lifa) of initial value shell be
considered defective. For steady-state operation life I, Limit (msximum) shall be two times the
group A limit. Remove defective devices and record the nusber of failures.

4.4 gQuality 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 sccordance with MIL-$-19500, end
table 1 herein. (End-point electrical measurements shall be in accordance with the applicable steps of

table 11 herein.)

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T16:14Z
Check the source to verify that this is the current version before use.

D sies e amrAn -4 . &2 A bmama2



RIL~-S-19500/552A(CUSAF)

4.4.2 Group B inspection. 6roup B inspection shall be conducted in accordance wvith the conditions
specified for subgroup testing in table IVb (JAN, JANTXV, and JANTX) of MIL-5-19500, and as follows.
Electrical measurements (end-points) and delta requirements shall be in accordance with the spplicable steps

of teble 11 herein.

4.4.2.1 Grouwp B inspection, table IVb of MIL~-S-19500.
Subgroup Nethxi Conditions
L) 1026 Ses 4.3.1.
BS 3 Rgyy S S0°CN, +25°C =1, = 435°C and recorded before the test is started.
o1
4.4.3 Group C inspection. Group C inspection shall be conducted in accordsnce with the conditions

specified for subgroup testing in table V of MIL-$-19500 and as follows. Electricel measurements (end-
points) and delts requiresents shell be in accordence with the applicsble steps of tsble 1l herein.

4.4.3.1 ci tion, table V of
Subgroup Method Conditions
c2 2036 Test condition A; weight = 5 pounds; t = 15 seconds £ 3 seconds.
cé 1026 Ty = +125°C (see £.3.7).
(44 4«07 - ) in sccordence with RIL-STD-750, method 4071, I BR) = column 3 of
t.b?: 111, T, = +25°C 23°C; Ty = +125°C; maximm limits = column 8 of table

111; units = X/°C; 22 devices, ¢ = 0.

cB8 -— Meximm peek putse current; conditions, see 4.5.1b (20 us pulse only)
10 pulses; 22 devices, ¢ = 0.

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

4.5.1 Maximum peak pulse current (Ipp). The peek currents specified in column 7 of table 111 shall be

applied in the reverse direction while simultaneously meintaining a reverse bias voltage of not {ess than
the applicable voltage specified in colusn 4 of table I1I. The peak current shall be applied with & current
versus time wavefora as follows:

a. Pulse current shall reach 100 percent of [, at t = 10 us and decay to 50 percent at
tZ 1 as for tp = 1 ms (see figure 4).

b. Pulse current shall reach 100 percent of I,, at t < 8 us and decay to 50 percent at
t & 20 us for tp = 20 pus (see figure 5).

4.5.2 Clamping voltage Ve(ng ) The peek pulse clamping voltage shall be measured across the diode in »
1 ms time interval. The response detector shall demonstrate equipment accuracy of 13 percent. The peak
clamping voltage, as specified in column 6 of table 111 herein, shall be applicable to the 1 ms pulse of

4.5.1a only.
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MIL-S-19500/552A(USAF)

TABLE 1. Group A inspection.

N ] [] -
| 1 1 3 &/
| Inspection 1/ NIL-STD-750 Symbol | Lismits Unit
I | |
| Nethod Conditions 1 Rin j hax
I ] |
| subgroup 1 ! | |
{ ] ) 1
{Visual and wechanical | 2071 | { | |
| examination | | | |
. s 1 i
| | 1 i
| Subgroup 2 | | :
[ |
jBreskdown voitage 4021 = 300 ms, duty cycie ¥gry) |cotumn 2 ¥V dc |
! s"z percent; 1,q., = column 3 of table |
i of table I1I n |
e 3
| 1
|Reverse current 4016 0C method; Vo = Voo I coluan HA dc |
| (coluan 4 of table 111 2 of |
i teble iii i
| Subgroup 3 | )
I |
jAinimum breakdown 4021 < 500 ms, duty cycie ‘i(BRZ) column 9 vV de |
| wvoltage s"z percent; l,go;, = column 3 of table |

of table III; 1, = -55°C 1 I

A

| i
| Subaroup & ]
] I
|Clamping voltage t, = 7.0 ms (see 4.5.70) Ve coluan 6 v (pk)
| maximum (see 4.5.2) 1.; = coluan 7 of table 111 of table
! 1
I i i i
|Forvard voltage 4«01 I; = 4 A dc Ve 1.5 v (pk)|
| |
jForward voitage | 4011 ii"‘ = 00 A (pk), Ven 4.8 v (pk)
| | !gp 300 us, duty cycle
| |="4 pulses per minute maxisum |
i | |
! Subgroun S |
i pA s LN < A& i
|Not applicable } |
I ] 1
} ) 1
! Subgroup 6 I ’
! imema Alimmared LKL Nna rmuilan half aine uava 1 ]
|Surge current 4085 One pulse, hslf sine wave Lren |
} 83ms; 1., =0, Voo, =0, | |
| Ty =5, i
i 1 = 180 A (nk) 1
i Tpgy = 130 A (oK) i
|Electrical Table 11, steps 1 and 2 | |
; measurements i i i : i
] | | I I I !
| Forward clamping | t; = 1.0 ms (see 4.5.1) at I,o Ve, | [column 10 | V (pk)|{
| voltege (see 4.5.2) | |ekcept use forward | | |of tabte | ]
i i jdirection current without i | jiil |
| ] lprior bias voltage | | | |

1=
-~

For sampling plan, see MIL-S-19500.

Column references are to tabl
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NIL-S-19500/552A(USAF)

TABLE II. & A, B, and C eiectricai_end-poini weasurewents. i/ 2/ 37
] | | ] | | |
Step Inspection | MIL-STD-750 | Symbol Limits Unit |
I |
|_method _Conditions Min__ | Nax_ 1
| i
1. Reverse current | 40n6 DC method, V, Ipq coluan LA de |
(standby) ] (column & of wlﬂu) S of |
table I1I |
|
2. Breakdown voltage 4021 t. S 300 ms, duty cycle VY apy coluan vde |
s"2 percent; I¢gr) = column 3 D 2 of |
of table 11l table
111
5. fReverse current 4016 OC method; Vp =V AIM 100 percent of
(standby) column & of table 111 1/ initial resding or
20 percent of
column 5 6F taola
111, whichever {s
greater.
4. Breakdown voltage 4021 S 300 ms, duty cycle {8Y e pay % 5 percent of
s"z percent; Ig, = column 3 | 5_’“ initial value.
1 B Jof teble 111 |

a. Subgroup 2, see table Il herein,
b. Subgroup 3, see table I1 herein,
¢c. Subgroup 6, see table II herein,
2/ The electrical measurements for table
a. Subgroup 2, see table II herein,
b. Subgroup 6, see table Il herein,

c. Subgroup 8, see table 11 herein,

1/ The electrical measurements for table IV (JANTX and JANTXY) of MIL-3-19500 are as follows:

steps 1 and 2.

steps 1, 2, 3, and & (see 4.3.7@).
steps 1, 2, 3, and 4.

V of MIL-S-19500 sre as follows:
steps 1 and 2.

steps 1, 2, 3, and & (see 4.3.10).

steps 1 and 2.
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TABLE III. Electrical characteristics.

| !
| Col 3 |col & Cot S Col 6 Col 7 Col 8 Col 9 ] Cot 10
i i
| oy | Vool O V. 1. N Venas Voo
i {DRJ L v A5 v iBR) \BK’ Lr.t
i at at I t t st minisum jt_ =i ms
| P300 we for" P20 [T ="t u at I.oos N
! duty | Vaow 1tp =1 = I =Iemmy ® per col 7
] le | . <, t. | Ta inverse
! | =8us |=10us = -55°C |polarity
| cent { |
] de | v CPK) | pAde | vV (PK) A | ACPK) X /°c yde [ V(P
| |
| 186469 50 S 5,000 9.0 945 167 -.03, +.045 5.4 -3.5
|
| 1M6470 S0 é 5,000 | 11.0 s 137 -.080 6.2 -3.2
|
| 18647 10 12 1,000 | 22.6 374 66 -.085 | 1.7 -3.8
| ]
1 ¥
| 1N6ATR 10 | 15 1,000 | 26.5 | 322 s7 -.085 15.3 -3.8

{ |
In...".- s | 2 | 100} 4&1s 206 36.5 -0% | 29 | -36
| ] | ] | ]
| 1N64T4 1 | 30.5 | S | 47.5 190 32 -.098 | 302 | -3.6 |
f { | ] ] 1
1 1 1 1) [} ¥
[ 1N647S T | 03 | 5635 136 2 -1 | 4.0 | -3.5
| | | ! |
| 186876 | S&. 1 | s1.6 | s | s 06 | 19 -.103 | 485 | -3.¢
| | | | | | |
1 1 | l | i 1 |

8
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PEAK PULSE POWER Ppp /CURRENT I pp

IN PERCENT OF +25° C RATING

MIL-S-19500/552A(USAF)

+25° C (SEE FIGURE 5 FOR PEAK
PULSE VERSUS PULSE
100% TIME CHARACTERISTICS)
75%
50%
25%
. ~+175° CH
J' 4
i34 BVl
0 50 100 150 200

TEMPERATURE IN °C

FIGURE 2.

Derating curve.
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MIL-S-19500/552ACUSAF)
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PULSE CURRENT IN PERCENT OF I”,

PULSE CURRENT IN PERCENT OF lop

HIL-$-19500/552A(USAF)

e EREE PULSE TINE DURATION IS DEFINED
AS THAT POINT WHERE THE PULSE
CURRENT DECAYS TO SOX OF I,
(RISE TIME TO 100 PERCENT OF
Ipp = 10us
so0x
u (] s
-
1
0 11111
() 2 3
TIRE (b IN RILLISECOWOS
FIGURE 4. <Current impuise wmveiors.
1002
At PULSE TIME DURATION [S OEFINED
Y 1 AY THAT PUJIRT WMERE TRE FPULSE
CURRENT DECAYS TO 50X OF I,
(RISE TIME TO 100 PERCENT OF
l,, . Sus
sox
-
e T
old 1T
0 10 30 40 50 €0 70 80

TIME (t) [N HICROSECONDS

FIGURE 5. Current impulse waveform.
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5. PACKAGING

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

6. NOTES

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

6.1 Notes. The notes specified in NIL-S~19500 ere applicable to this specification.

6.2 Acquisition reguirements. Acquisition documents should specify the following:

T m s [V +1 [ Y.
&. Issue of DODISS to be

b. Lead finish as spplicable (see 3.3.1).

¢. Product sssursnce level end type designation.

L notations are not used in this revision t

6.3 Chsnges from previous issue. Margis
with respect to the previous issue due to the extensiveness of the changes.
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