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5 April 1993

MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, DARLINGTON TRANSISTOR, PNP, SILICON, HIGH-POWER
TYPE 2N7371 JANTX, JANTXV, AND JANS

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 PNP si{iccn, high-pover darlington
transistor. Three levels of product assurance are provided as specified in MIL-S-19500.

1.2 Physical dimensions. See figure 1.

1.3 Maximum_ratings.

¥ T T T T T RE T 1
Py L i Vego | Vepo ! Vemo | fm | I | Ty Tgrg | Rouc
Te = +25°C L
r 1
| ] Vvde | Vdc | Vdec | Adc | Adc °c °c/u
| | Max
| f
|ZNT3T 100 100 100 5.0 6.2 | 12 -85 to +175 1.5
L 1
1/ Derate linearly 0.667 W/°C above T, = +25°C.
1.4 Primary electrical characteristics.
T T T 1
heo 1/ v 1/ v 1/ h
% ; FE2 1 g BE(SATI1 1+ L CE(SATIT 1 l% theel J!
| 1 Veg=3.0Vde| 1c=12.0Adc| I, =12.0Ade| Ve = 3.0V def
| | 1. =6.0Adc | 15 =120 madc| I =120 mA de| 1= 5.0 A de
| | I | f=1 MHz
(T I } — —
| | | vde | vde | |
|Min | 1000 | | | 10 |
[Max | 18000 : 4.0 | 3.0 | 250 i
S i Ju 1 J

1/ Pulsed (see 4.5.1).
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| improving this document should be addressed to: Oefense Electronics Supply Center, ATTN: DESC-ECT,

{1507 Wilmington Pike, Dayton, OH 454444-5270, by using the Standardization Document Improvement Proposal

| (DD Form 1426) appearing at the end of this document or by letter.
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2.1 Government documents.

2.1.1 Specifications, standards and handbooks. The following specifications, standards and handbooks
form a8 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 ot Specitications and

Standards (CLCDISS) and supplement thereto, cited in the solicitation (see 6.2},
SPECIFICATION
MILITARY
MIL-S-19500 - Semiconducter Devices, Geners!l Specification for.
STANDARD
MILITARY
M1 _eTYR_TFEN Tooe Mook do Lon Comeiameecdicmdam Ao oo
NAL=2I1VU={ 0V - 1ESL Melnods 1O SEMITCONUUCLOr vEeviILeS.

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

2.2 Order of precedence. 1In 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 lavs 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 specifiyed in MiL-S-19500.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S5-19500, and on figure 1 herein. Methods used for electrical isolation of the
terminal feedthroughs shall employ materials that contain a minimum of 90X AL203 (ceramic). Examples of

such construction techniques are metallized ceramic evelets or ceramic walled packages. The preferred

measurements used herein are the metric units. However, this transistor was designed using inch-pound units
cf measurement. In case of conflicts between the metric and inch-pound units, the inch-pound units shall be

rule.

3.3.17 Lead finish and formation. Lead finish shal! be solderable 1n accorcance with MIL-STD-750,
MIL-5-19500, and herein. Where a choice of Lead finish or formation is desired, it shall be specified in
the acquisition requirements (see 6.2). When lead formation is performed, as a minimum, the vendor shall

3.4 HMarking. Marking shall be in accordance with MIL-S-19500.

L Qlia
5. WU

4.1 Sampling and_inspection. Sampling and inspection shall be n accordance with MIt-$-19500, and as

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-5-19500, and as
specified herein (see 4.3.1.7).

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:11Z
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4.3 Screenina (JANTX. JANTXV, and JANS levels). Screening shall be in accordance with MIL-$-19500 (table
11), and as specified herein. The following measurements shall be made in accordance with table I herein.
Deviges that exceed the limits of table [ herein shall not be acceptable.

herein; 1 ... and h...- | I__. . n . AI-_.. = 1004 |
o# 1n1twa[ value or 100 HA dcf
whichever is greater.

[y |

-l as
TG@L VaU

A[csx1 = *56% of insgfal value
or 100 uA dc whichever is

Bheea |
...... Al - pee = adNY ~ & somies - t
gt eater. an = Lwh O = XIjue 7 TNGT <. I
J

initiat value.

f T
| | Measurement
IScreen (see table 11 b 7 -
of MIL-S-19500) | JANS Level | JANTX and JANTXY levels
|
17 Tharmal Tmnadanca {caa 4 T D) } Tharmal Imnadanca (cam L 3 2)
1! Thermal Impedance (see 4.3.2) | Thermal Impedance (see £.3.2)
T
E 9 ! Ieexy & hFEZ ! Not appl1cable g
1t T 1 . !
| 1 | Subgroup 2 of table I herein; | Irpyq and heeo |
! | Icgyy and heeai Algyy = 100k | !
| i o7 initial vaiue or 00 pA dcj i
| | whichever is greater. Ah.. | |
| | = 240% of initial value. ]
t
12 | t = 160 hours t = 80 hours
I
1
i3 | Subgroup 2 and 3 of tabte I >uogroup 2 of tabie i neréiﬁ;
|
|
|
]
]
|
1

1/ May be performed anytime before screen 9.

4.3.7 Power burn-in conditions. Power burn-in ccnditions are as foiiows:

= 162.5 + 12.5°C, Ve 2 10 V de, t, = 30 # 5°C.

L T 2 Tharms
S.o.L 4 i

accordance with MIL-STD-750, method 3131. The maximum Limit and conditions for Ig)x in screening (table II
of #iL-5-19500) shail be derived by each vendor by means of process control of actual measurements which
characterizes the die attach process. UWhen three lot date codes have exhibited control, the data from these
three lots will be used to establish a fixed screening Limit (not to exceed the end point Limit). Once a
fixed Limit has been established, monitor all future sealing lots using a8 sample from each lot to be

nintted on tha annlicahle ¥ and B chart
prollieg on INE 2pplICadlie A ang R Chart.

4.3.2.1 Thermal 1npedance (LQJX measurements) for initial qual1f1cat10n or requal1f1cat1on The Zg)x

measurements shall be performed in accordance with MIL-STD-750. Method 3131 (read and record date Igoy)
derived conditions limits and thermal response curve shall be supplied to the qualifying activity on the
quaiification (ot prior to quaiification approval.

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

w
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4. 4.1 Group A 1nspection. Group A nspection shall be conducted 1n accoroance with MIL-5-19500, and
table I herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specitied for subgroup testing in table IVb of MIL-S-19500. Electrical measurements (end-pcints) and delta
requirements shall be in accordance with the applicable steps of table III herein.

4.4.2.17 Group B inspection, table IVa (JANS) of MIL-S-19500. Subgroup &4: Condition for intermittent
operation life are as follows: Vcg = 10 V dc. AT, between cycles z +100°C, 2000 cycles.

4.2.2 Group B inspection, table Ivb (JANTX and JANTXV) of MIL-S-19500. Subgroup 3: Condition for
‘ntermittent operation Life are as follows: Vi g = 10V do. AT, between cycles = +700°C, 2000 cycles.

4.4.3 Group ¢ inspection. Group C inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-S-19500. Electrical measurements (end points) and delta
requirements shall be in accordance with the applicable steps of table III herein.

4.4.3.1 Group C inspection, table V of MIL-5-19500.

a. Subgroup 2: Condition for terminal strength (tension) is method 2036, condition A, weight = 4.5
kg, t = 10 seconds.
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4.5 Method 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 Thermal resiystance. Thermal resistance measurements shall be conducted in accordance with test
method 3131 of MIL-STD-750. The following details shall apply:

a. Colléctor current magnitude during power application shall be 1.0 A dc.

b. Collector to emitter voltage magnitude shall be = 10 V dc.

(2]

reference temperature measuring point shalt be the case.

d. Reference point temperature shall be +25°C = Tp = +75°C and recorded before the test is started.

[t

Mounting arrangement shal

angemen sShas

L be with heat si1nx to header.
f. Maximum Limit of Rgyc shatl be 1.5°C/w.

4.5.3 Thermal Impedance 1o5x timit for end point measurements.

The following test conditions shall be used for zeJX’ end point measurements: Zei = 1.4°C/u
a. Iy === ==~ i 10 mA.
b. Vcg measurement voltage - - - - - -+ -~ « - - - - 20 V (same as V).
<. 1., collector heating current - - - - - - - - - - 4 A (minimum) .
d. V; collector-emitter heating voltage - - - - - - 20 V (minymum).
e. t, heating time - - - - - - - - - - - .- - - - 100 ws.
f. typ Weasurement delay time - - -~ - - - - - - - - 5Qu to 80 us.
g. t,, sample window time - - - - - - - - - - - - - 10 ps (maximum).

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:11Z
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TABLE }. Group A inspection.
[ e e e SO - —r \
| MIL-STD-750 Limit } ‘
} Inspection 1/ T Symbol : Unit
| Method | Conditions Min Max
o T | |
| Subgroup 1 ! i
| t
ivisual and mechanical 2071 | | |
| examination | |
| { L
j  Subgroup 2 | | |
: ! | I { ! {
[{Collector - emitter 3011 |Bias condition D; v 1 100 | ! vde |
CEO(sus)
{ breakdown voltage I. = 100 mA dc; | |
| Pulsed (see. 4.5.1) | ! .
i | i i
|Collector - emitter | 3036 |Bias condition D; [1eeo | | 1.0 madc |
| cutoff current g iVCE =50 V dc ! } { { !
|
|Emitter - base | 3061 |Bias condition D; |Iggo | j 2.0} mAde |
| cutoff current i |Vgg = 5 V dc l | ] | |
| [ i [ | | | I
jCotiector - emitter | 3047 |Biass condition A; Heexa | I 0.5 made |
| cutoff current | [Vge = 1.5 V dc; | { | | |
| l [Vcg = 100 v de ! ! | | l
| | | I Lo 1
|Base - emitter | 3066 |Test condition A; IVae(sat) | |  4.0) vde |}
| saturated voltage | [Io =12 A dc; | 1 ! | |
| ; |I = 120 mA dc; | i | I
| | {PUlsed (see 4.5.1) | | l |
| { ! | | | |
{Collector - emitter | 3071 |1, =12 A dc; IVeECsat) | | 3.0/ vdc |
| saturated voltage | |1g = 120 mA dc; ! | | !
! | 1Pulsed (gsee 4.5 1) ; | ! !
l | I | | | |
|Forward - current | 3076 !VCE = 3.0 V dc; IhFE‘\ |1000 18000 | i
| transfer ratio | IIC = 6.0 A de; | | | |
| | |Pulsed (see 4.5.1) | | ! I
! | | | | | l
{Forward - current | 3076 ivCE = 3.0 V dc; thEZ i 150 | i |
| transfer ratio | |1c = 12 A dc; | | | |
| ! [Pilsed (see 4.5.1) ! l l |
| | | l ! 1 |
} Subgroup 3 ; ! I % { E {
1 i
|High - temperature | lTA = +150°C | | | i i
{ operation { % { : { : {
|Cotlector to emitter | 3041 |Bias condition C; [Teex2 | | 5.0 mAdec |
| cutoff current ] 'vCE = 100 V dc; J | | ] |
} } [Vgg = 1.5 V dc : l 1 Il ll
|Low - temperature i [Ty = -55°C | i i i ]
; operation } } { ! { 1 il
|Forward ~ current | 3076 |v.. = 3.0 V dc; Ih | 300 | I |
- CE FE3
| transfer ratio | 1= 6.0 A de; ! ! | | |
| | |Pulsed (see 4.5.1) g | | g |
L : 1 i 1 1 d J

See footnote at end of table.
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pling plan see MIL-S 19500.

1/ fFor sam
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TABLE I1. Group E inspection (ali guality ievels) for qualificazion only.

e e i g f '
| MIL-STO-750 | Quacification |
| Inspection — conformance !
| Method {onditions i inspection E
L $

I i i
s | | |
| Subgroup 1 | 22 devices, ¢ =0 |
! ! |
1

| Temperature cycling | 1051 |500 cycles |
| I !
|Hermetic seal | 107 !
| | |
[Electrical measurements ] |See table 111, steps 1 &2 ! l
! | i i :
| Subgroup 2 22 devices, ¢ =0 |
i |
|High Temperature 1039 |condition A; 1000 hours |
| Reverse bias |
i 5 !
|Electrical measurements |See tabte I1I, steps 1 & 2 |
l | i
| Subgroup 3 ! !
| | |
|Not applicable | |
1 ‘ I
| i !
| Subgroup & ! 10 devices, ¢ = 0 |
[ | i |
|Thermal resistance S k3] HReJC = 1.5°C/y maximum ! ]
| ! |see 4.5.2 | |
| | | ! |
| Subgroup 5 i | | |
| | 1 ! g
|Not applicable | | | i
[ 1 i L )
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TABLE [11. Group 8, {, and £ electrical measurements.

f T T T T T o T )
| | | | | Limit | !
| | | | MIL-STD-750 | !
|Step, | Inspection iMethod | Conditions | Symbol | Min | Max | Unit i
e + B ; — ; - ,i,_ ; } i
) | 1 I i | | | 1
' i { ! | ! i i i
i1. {Collector - emitter | 3041 ,Bias condition C; llCEX1 | | 0.5| mA dc |
| | cutoff current | [Veg = 100 V de | | | | |
I I ] !vBE =1.5Vdc ! I | | |
| ! 1 s ! ! ! !
|2. |Forward - current | 3076 lv.e = 3.0 v dc; ’hFE1 17000 |18000 | |
I | transfer ratio i 1= 6.0 A dc; i i I i |
! | | {Pulsed (see 4.5.1) | | | ] |
| | i | e :
13. |Collector - emitter | 3041 |Bias condition C;  |Al gy, 1100% of initial value or |
! | cutoff current | !VCE = 100 V d¢ | 25 | 100 pA dc; whichever is |
| | | {Vge = 1.5 V dc | | greater |
o | i | - i
12 VPamiymed _ sinrane I N7 v =TV A~ 1AW [+40Y ~channa $ram |
I‘O. |rUl walr g ‘ull?ll\ l IO "CE =LAl v UL, Iu"FE“ I"'\.'lh.\.i.lﬂllsc iU ]
| | transfer ratio | [I¢ = 6.0 A dc; | & | initial value |
| | | |Pulsed (see 4.5.1) | | T T —~
| L | I |
15. | Thermal impedance | 3131 |See 4.5.3 12,y | I 1.4) °c/ |
{ I i 1 | BYA e i 1 J
1/ The electrical measurements for table Iva (JANS) of MIL-S-19500 are as follow:

a. Subgroup 2, see table 11 herein, steps 1 and 2.

b. Subgroup 3, see table 1l herein, steps 3, 4, and 5.

¢c. Subgroup 6, see table Il herein, steps 3, 4, and 5.
2/ The electrical measurements for table 1Vb (JANTX and JANTXV) of MIL-S-19500 are as follow:

a. Subgroup 2, see table II herein, steps 1 and 2.

I Qb 2 eas ®abil o TY bamase st amma 1 bl e &

U. QUDYIOUP o, STC LabLT Jdi nergin, sweps 1, <, aiu J.

c. Subgroup 6, see table II herein, steps 1, 2, and 5
3/ The electrical measurements for table Vv of MiL-5-19500 are as follows:

a. Subgroup 2, see table Il herein, steps 1 and 2.

b. Subgroup 3, see tabie II herein, steps 1 and 2.

c¢. Subgroup 6, see table Il herein, steps 1, 2, and 5.
4/ ts for this test shall not be shippable but are not considered

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:11Z
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1o ! {
op = A~ | Dimensions
€ . E] A e Ler I I
/ -—l X Millimeters Inches
™ (M) | ]
] [ G}/ l Min Max Min | Max
[} !
A 6.32 6.60 269 | .260
e o !
! f ] D .?- Aq 1.02 1.27 | .040 ! .050
SO | 0 A> 3.81 BSC | .150 BSC
N N\ [y
o ~ ) 20.07 | 20.32 | .790 | .800
e o Lrase | tnn | s | .58
NI~ rean 2 I ! i
_ 1] w |_e 3.81 BSC .150 BSC
il
fe} N - a2 O 42 00 [ % £ L€
T Ay fee- 3 12,37 13.07 592 252
ab 3 PL —-J” ——‘
S PTG KRR ) L 30.35 | 31.37 |1.195 |1.235
|
Lq 16.89 | 17.40 | .665 .685
|_¢P 3.53 3.78 | .139 149
& 0.8¢ 1.43 | 038 0Ls
{Term 1 Base
]
|
|Term 2 Collector
g‘.'er.-.t 2 Emitter

NOTES:
1. Dimensions are in inches.
2. fetric equivalents are given for general information only.

3. ALl terminals are isolated from case.

FIGURE 1. Dimensions and configuration (TO-254AA).

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T723:11Z

Check the source to verify that this is the current version before use.




MIL-5-19500/623

AS+11.5 V Lot 25 ps |
INPUT HAVEFORM 0 v3,|

Ame nven & AuA

SEE WNOTES & ARD 2 N

QUTPUT WAVEFORM
SEE NOTE 2

I |

l {N4333 *
OR EQUIV

I |

$ §

Uv v

SCOPE +5 V de —_
NOTES:
1. The input waveform is supplied by a pulse generator with the following characteristics:
t. =20 ns, tyS20ms, o,y = S0 Q P¥ = 25 ps, duty cycle = 2%,

2. Output waveforms are monitored on an oscilloscope with the following characteristics:
t. =20 ns, lm z 20 kK, ‘CIN = 11.5 pf.
Resistors shall be noninductive types.
The dc power supplies may require additional by-passing in order to minimize ringing.

~ o

TIGURE 2. Pulse response test circuit.

=
je()
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Ic COLLECTOR CURRE

ACTIVE REGION SAFE
OPERATING AREA

100 —\
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e {
2 \ |
\ T TTHN
i s s B o 8 10 ol e sl \NERN) i ms
10 _ LA
N \
5 T
1\
\ NN.S ms
i SECOND N
sreakpown | I[N ¢ ms
: : LIMITED X
s - THERMAL
LIMITATION
AT Te = +25°C || pr—
2 NS ms
hdc
0.1 1 10 100

P Y v

FIGURE 3. Safe operating area.
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The requirements for packaging shall be in accordance with MIL-$-19500.

5. PACKAGING
5.1 Packaging requirements.
6. NOTES

(This section contains
mandatory.)

information of a general or explanatory nature that may be helpful, but is not

6.1 Notes. The notes specified in RIL-S-19500 are applicable to this specification.
6.2 Acquisition requirements. Acquisition documents should specify the following:
a. Lead finish or formation 8s specified.
b. Product assurance level and type designation.
c. lIssue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1).
6.3 Interchangeability information. HIL-S-19500/623 is a TO-254 package version of HIL-$-19500/501,
which is a TO-3 package version. The military 2N7371 contains the same die as the military 2N6052. The

MIL-S-19500/623 is preferred in present designs over the MIL-S-19500/501 whenever interchangeability is not

a problem.

Custodians:
Army - ER
Navy - EC -
Air force - 17
NASA - NA

Review activities:
Army - AR, MI
Air fForce - 19, B85, 99
User activities:
...... CG’

Air force - 13

The 2N7371 should be used in new designs.

CONCLUDING MATERIAL

Preparing activity:

Navy - EC
Agent:
DLA - ES

(Project 5961-1511-02)
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