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MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, HIGH-POMER
TYPE 2N4399 AND 2NS745 JANTX, JANTXV AND JANS

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

1. SCOPE
7.1 Scope. This specification covers the detaii requirements for PRP silicon, high-power transistors. Thiree
levels of product assurance are provided for sach device type as specified -in-MIL~S-19500
1.2 Physical dimensions. See 3.3.
1.3 Maximm retings. Rgyc = 0.875°C/V, Rgyp = 35°C/v.
L4 T B T T S0 1 1 1
t e, 47 t B. 27 Pvee bvaos w1 32 | 1o | T, Taen |
' YT .ll I rT -‘_l ‘ 'C ' 'CEO l 'Ew [ .a ' lc i IJ - . USTG !
! T"‘ = +25°C| Te = ¢1w°C! | | | | | |
i L I 1 3 | l 1 }
r T T ¥ T T L i 1 )}
i i '] i '} i ¥.dc | ¥ dc | V.dc | A dc | A _dc | °c i
| ! ! | | ! | I !
| 284399 | H] | 115 | 60 | 6 | 5 [7.5 | 30 | -65 to +200 |
|2N5745 | S | 115 | 80 | 8 | 5 | 7.5 | 20 | =65 to +200 |
t _ 1 1 1 1 1 1 1 J
1/ Derate Linearly 28.57 mi/°C above T, = +25°C.
2/ Derate Linearly 1.15 W/°C above T, = +100°C.
1.4 .;'ri.;-_ry electrical characteristics.
r T Y T T T T .
| hre2 | hre2 | Iheel | Veetsat)1 | Vee(sav)1 | Cobo |switching|
2 v i [ i |
- 4 S — } 4 +— 4 T !
| Veg =2V dc| Veg = 2 V dcj Veg = 10 V de | Ic = 154‘ dc | le = 15;A dc | Ve -;10 vV dc !tm !toff!
| Ic =15 Ade| 1¢ =10 Ade| Ip=1Ade | Ig=1.5Ade | Ig=15Ade | Ig=0 | | {
1 [l | 4 = 4 mue i 1 I 40N v t ] i
] ] | L 2 T i ] WA RIe ] ] i
| | | | | | s f=1mz | | |
1 J i il L .| l 1 -1
N ! : ! N miiomie 1ol mmn! memie | ' | \
i ] 2M4399 | 2N5745 j 24399 [2N5745 |2NA399| 2N5745 | | | |
1 1 1 | Vv de | Vede | Vde | 1 | of | e | e |
1 ] i i — | - — I am— ] ¥ i | 48 P o G
[ | | | | | I I I
|nin| 25 | a5 I 4 | [ |- I | I B
jmax| i i ] I 9.0 | 1.5 | 1.8 2.0 | 1000 11.2 j2.5 |
1 1 1 1 ——. 1 J A 4 . 1 J
1/ Pulsed (see 4.5.1).
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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.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of the specification and standard required by contractors in connection with specific acquisition
functions should be obtained from the contracting activity or as directed by the contracting activity.)

2.2 oOrder 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. Nothing in this specification,
however, shall supersede applicable Laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail specification., The individual item requirements shall be in accordance with
MIL-S-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein shall be
as specified in MIL-S-19500. :

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall
be as specified in MIL-S-19500, appendix F, figure 11, T-4A.

3.3.1 Lead finish. Lead finish shall be solderable in accordance with KIL-STD-750 and NIL-$-19500.
3.4 Marking. Marking shall be in accordance with MIL-S-19500.

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 oQualification inspection. Qualification inspection shall be in accordance with MIL-5-1950Q, and as
specified herein.

4.3 screening. Screening shall be in accordance with MIL-S-19500 (table II), and as specified herein. The
following measurements shall be made in accordance with table I herein. Devices that exceed the limits of table
1 herein shall not be acceptable.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:39Z
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Heasuresent
Screen (see table II
of MIL-S-19500) JANS Level | JANTX and JANTXV levels
i/ Thermal response (see 4.3.2) Thermal response (see 4.3.2)
9 Icext and hegp Icexs
1 Icext and hggo; Icex1 @nd hpga;
Alepyr = 100X 5'initill Alcgyq S 100% o?initia( value
value or 5 UA dc whichever or 100 uA dc whichever is
is greater. Ahppy = 15X greeter.
of initial velue. |
12 See 4.3.1 See 4.3.1
13 Subgroup 2 of table I herein; | ‘Subgroup 2 of table 1 herein;
Alegyr S 100X of initial Alegyq = 100% of initial velue
value or 50 pA dc whichever or 100 pA dc vhichever is
is greater; Ahpgo S +15X of greater; Ahgep = 15X of
initial value. initial value.

1/ This test shall be performed anytime after screen 3.

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

- - 407 € 419 £0fp,.
1 - Q.2 &2l1c.2 \,

J 3
4.5 of MIL-STD-750.

o = 2C YV da-
v s v O

CE = ¢ </

YA = room sabient a3 defi

in tha n
NIC N Ine gener requiremen

4.3.2 Thermal response (AVge weasurements). The AVapr measurements shall be performed in accordance with

NIL-STD-750., method 3131. The AVgy conditions (Iy and Vy) and maxisum Limit shall be derived by each vendor.
The chosen AVge measurement and conditions for each device in the qualification Lot shall be submitted in the
qualification report and a thermal response curve shall be plotted. The chosen Avgg shall be considered final
after the msnufacturer has had the opportunity to test five consecutive lots. One hundred percent Safe
Operating Area (SOA) testing may be performed in lieu of thermal response testing herein provided that the
appropriate conditions of tesperature, time, current, and voltage to achieve die attach integrity are submitted
to the qualifying activity.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with MIL-$~19500,
and as specified herein,

4.4.17 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S-19500, and table
I herein.

4.4.2 Group B inspection. 6roup B inspection shall be conducted in accordance with the conditions specified
for subgroup testing in Iva (JANS) and table IVb (JANTX and JANTXV) of MIL-$-19500. Electrical measurements
(end-points) shall be in accordance with table I, grcup A, subgroup 2 herein.4.4.2.1 Group B inspection, table
IVa (JANS) of MIL-5-19500.

Subgroup Method Condition
& 1037 Veg =20 Vdc; Ppx5VatT, = room smbient as defined in the genersl

requirements of 4.5 of MIL-STD-750; ton = totf = 3 minutes
minimun for 2,000 cycles. No heat sink or forced-air cooling on devices
shall be permitted.

5 1027 Veg = 20 V. dc; T, = ¢125°C 225°C for 96 hours; P; = 5 W at T, ® +125°C
or adjusted as required by the chosen T, to give an average (ot
T, = +275°¢C.
3

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T09:39Z
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4.4.2.2 Group B inspection, table IVb (JANTX and JANTXV) of MIL-$-19500.

Subnroun Method Condition
Subgroun tethod
3 1037 VCB = 20 V d¢; ATJ between cycles & +100°C. t__ = tofr = 3 minutes
sinisua for 2000 cycles. No heat sink or forced-air cooling on the

5 3053 Load condition C; (unclamped inductive load) (see tigure 1);

Te = +25°C; buty cycle = 10%; R = .01Q; t_ = 1. = 500 ns

Jest 1 -t =5 ms (vary to obtain 1.); V SG;Rm.“ = &L L = 2 e;

Voo = 108 de; Rew, = infinity; L= 10K de; V.08 15 v de

1 B - " LA 4 L o

Jest 2 - t_ =5 ms (vary to obtain 1.); V =0,V = 10Q;

-3 - ‘lnr'R- 1 = 40 =4. 8 = --J.-So:, 982; 1 : A:-i“u = 18 V de

a1 IWAme, &3, ~gpo WVINIY, Ae P RGC, See S v ul
5 3053 Clamped switching destructive; Vee * 55 V dc; Ty = +25°C; L = 20 »H;

{see Tigures 2 and 3)
2N4399 - clamped voltage = 60 v dc; [
2N5745 - clamped voltage = 80 V dc; 1

4. 4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions specified

_LL L 2PEC

pe
for subgroup testing in table V of MIL-S-19500. Electrical measurements (end points) shall be in accordance
with table I, group A, subgroup 2 herein.

4.4.3.1 Group C inspection, table V of MIL-S-19500.

Subgroup Hethod tondition
6 1037 Ves = 20 V dc; AT between cycles S +100°C. t,, = t 4 = 3 minutes

sinimum for 6000 cycles. No heat sink or forced-air cooling on device
shall be permitted

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

4.5.1 Pulse wmeasurements. Conditions for pulse measurement shall be as specified in section 4 of
RIL-STD-750.
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L - INDUCTANCE (MILLIHENRIES)

Safe operating area for switching between saturation and cutoff (unclamped inductive Lload).
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* —e
$i — J $ ID
[A—G/V_T. $— 1 l ’ VCE HONITOR % L
s L ? jsee NOTE &
25 ioon CLAMP
° f VOL TAGE
4 P 1.5 v HONITOR =
2 v T r—e [ o—¢
T | Rg
—— & WANA— —
Rg < .1£1,12 Wi 13 TOLERANCE MAX
NON- INDUCTIVE

NOTES:
1. With switch S1 closed, set the specified test conditions.
2. Open $1. Device fails if clamp voltage not reached.
3. Perfore specified end-points tests.
4. L =2.0 sH (2 each 1 mH, 50 A, .00102, Senford Miller CK-50, or equivalent).
FIGURE 2. Clamped inductive sweep test circuit
30
2N4399
v
Q
= mm—— -
<
-~
- 20
' 2NS5745
P
z
W
«
@
S
()
x 10
[
[
&
-d
2
b4
o
0
0 20 40 60 80 100
COLLECTOR TQ EMITTER VOLTAGE - V.. (VOLTS)

FIGURE 3. Safe operating area for switching between saturation and cutoff (clamped inductive load).
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SEE NOTE 1 - =
iy I\ / ﬁ/
| LTI
QuUTPUT I /"’“‘ \ o -+
MAVEFORNM 108 ' 10 -
I = L;P SCOPE
] tg -
TURN-ON (t_ ) TIME TEST CIRCUIT A
Vct - =30V
n
10 ws S PH < 100 m—i——————i T0 SCOPE
| — - SEE NOTE 2

eyt *3 | n
MAVEFORH ~

— . o
SEE NOTE 1 N\ Fioe - I * &r
. | 5 B
OUTPUT / I \ $

HAVEF ORN _/ I\' Jox scnoz .4 v

4 it

TURN-OFF (to'.rl TINE VEST CIRCUIT 8

< <

NOTES:
1. The input waveform is supplied by a pulse generator with the following characteristics:

t.=20Uus, t¢=1us, 10us = PW =100 s, Zoyr = SR, duty cycle = 2 percent.

N

Output waveforms are monitored on an oscilloscope with the foliowing characteristics:

tp = 2 us, Lin 2 100 K2, Cin = 12 pf.

W
-~
13
"
rt
©
-a
-3
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Maximum safe operating area graph (continuous dc).
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4.5.2 Thermal resistance. Thersal resistance measuresents shall be conducted in accordance with test method
3131 of HMIL-STD-750. The following details shail apply:
a. 1, measurement - - - - - - - = - - - - - = 10 mA dc.
b. V.. measurement voltage - - - - - - - -~ - 20 V dc.
CE L
c. I, collector heating current - - - - - - - 2.5 A (minimum).
d. V, collector emitter heating voltage - - - 20 V (minimum).
e. t, heating time ~ - = = =~ = = - = = - = = Steady-state (see MIL-STD-750, method 2131).
i H s . an
i. tm measurement deisy time -~ = = - - - - - U us.
g. tgy semple window time - - - - - - - - - - 10 us maximum.
S. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with RIL-$-19500.

£ anrree
Q. ™JIL9

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

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

6.2 Acguisition requirements. Acquisition documents should specify the following:

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

b. Lead finish as specified (see 3.3.1).

6.3 Changes from previous issue. Asterisks 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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