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‘This specification is approved for use by US-Amy Laboratory

Command. Denartment of the Army, and is available for use by

ETRSANt,; FSpeT RN s@EvIC W

all Departments-and Agencies of the Bepartment of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for a NPN, silicon, power
transistor. Two levels nf product assurance are provided for each device type as specified in
MIL-S-19500

T s TV,

1.2 Physical dimensions. See figure 1.

1.3 Maximum ratings.

T = T T T T T ] I T T
' IVego  IVego IVeo 11 ¢ I Tste | Ty IRgye |
| . : . ! } | ! 1 | and | | i
| Tg = *25°C |Tc = +100°C | | | | | 1/ | Tap | | |
IR, Y | t | T B I l i
] | ! | ! ! | } | } |
T T T T T T T . T T, T
{ ] ! ] IIVdc!Vdc!Vdc !AdclAdc! L € | cen
i i i 1 ] i { i i ] I
| 350 | 200 | 150 | 120 | 10 | 20 | 100 {-65 to | +200 | 0.5 |
| | | | | 1 ! |+200 | | |

1/ Between ¢ +25°C and T% = +200°C, linear derating factor (average) = 2.0 W/°C.
2/ Pulsed (see 4.5.1) = 120 A.

[ |
| Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be |
| of use in improving this document should be addressed to: US Army Laboratory Command, |
| ATTN: SLCET-RE, Fort Monmouth, NJ 07703-5302 by using the Standardization Docuwent |
| Improvement (DD Form 1426) appearing at the end of this document or by letter. |
i I

AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution 1s unlimited.
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1.4 Primary electrical characteristics.

I 1 [} | Ri
9 = hre L/ | Yee 1/ i VeE(sat) V/ ;
I L _ ) |
T 1 | | ] 1 I ] !
I1g tic i ic i i {lc = 120 A dc  |Ic =70A dc |
I= 40 A dc |= 120 A dc I= 70 A dc = 20 A dc |= 120 A dci= 70 A dcl | |
¥ee v Ve Ive 1¥e v Ilg = 24 A d&c llg = 7 A dc l
1= 2 Y dc i-cg Vdc =2V adc s S Ydc = 5 Y déc i-cs Vao i i i
| | | | | | | ] |
T I | 1 1 1 | . I ]
i Min i Win i Min i Min i Hin i ®in | #in Max | Min Hax i
I 15 Y 1] ! I8 1 T I T I [
| | } | | | | 2.0 V dcli 0.75 V dcl
i max i Max i Max i Max i Max i Max | i i
| B0 ! | 0 1120 1 330 P TR | | !
1/ Pulised (see 4.5.1).

1 1 - 1 | | L

| Limits | Ihgel | ton | ts | t¢ |

! ! ! [ ! |

| | Veg = 10 ¥V dc 1 |

| llcnSAdC | 1c-70AdC |

! | f = 100 kMz | i

| T | | T o

| Min 1 5 | | | |

|- | | { | i

| Max | 20 I 7.0 us | 40us | 6.0us |

| | | | | I

2. APPLICABLE DOCUMENTS

2.1 Govermment documents.

2.1i.1 Specifications,

standards, and handbooks.

The foilowing specifications, standards, and

handbooks form a part of this docs-ent to the extent specified herefn,

linlegss otherwice

specified, the issues of these documents are those 'Hsted in the issue of the Department of

Defense Index of 5pec1f1cat1
solicitation (see 6.

SPECIFICATION
MILITARY

MIL-S-19500 -

cn -
QU - J

Methods for

ons and Standards (DODISS) and supplement thereto, cited in the

~

Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are avaiiable from the Standardization Documents Order Desk, Buiiding 4D, 700 Robbins

Avenue, Philadelphia,

PA 19111-5094.)
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.50 12.70

§12 13.00

.688 17.48

.781 19.48

.797 20.34

.828 21.03

.865 21.97

.915  23.24

1.047 26.35

1.048 26.62

1.078 27.38

1.313  33.3%

1.359 34.42

1.750 44.45

(.4675).
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2.2 Order of precedence. In the event of a conflict between the text of this document and the

references c)ied herein (except for related associated detail specifications, specification

sheets, or MS standards), the text of this document takes precedence Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obta1ned

3. REQUIREMENTS

3.1 Detail specification. The individua) item requirements shall be in accordance with
MIL-S-1 > an S speciftied herein,.

3.2 Abbreviations, s¥¢¥ols* and definitions. The abbreviations, symbols, and definitions used
herein 7] -5- .

3.3 Design, constructfon, and physical dimensions. The design, construction, and physical
dimensions sha € as spec - , and figure 1 herein,

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52 and a copper core is
permitted. Lead Tinish shall be gold or tin or solder. Where a choice of lead material or finish
is desfred, 1t shall be specified in the acquisition document (see 6.2).

3.4 Marking. Devices shall be marked in accordance with MIL-S-19500, except at the option of
the manufacturer, the following marking may be omitted from the body of the device:

a. Country of origin.

- [V Y S U
D, manuracourer oS

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-19500,
and as specified herein.

4.1.1 Inspection lot. Applicable to the semiconductor devices covered herein, the term
*{nspection Tot™ shall be as defined in 4.3.2.1 of MIL-S-19500 except that the 6-week period time
Vimitation stipulated therein shall be considered as not compulsory.

4.2 0ua11ficat10n inspection. Qualification inspection shall be in accordance with
MIL-S-15500, and as specitied nerein.

4,2.1 Group E inspection. Group E inspection shall be conducted in accordance with MIL-S-19500
and table V herein.

4.3 Screening (JANTX and JANTXV levels only). Screening shall be in accordance with

MIL-S-19500 (tabie I1), and as specified herein. The foliowing measurements shall be made in
accordance with table 1 herein. Devices that exceed the 1imits of table I herein shall not be

=seerE=nT s TRTCINS ¢cEeEed

acceptable.
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I i Measurement i
| Screen (see table I1 T 1
of MIL-S5-19500) | JANTX and JANTXV levels |
| |
4 | 5,000 G minimum |
| |
| - - L
9 | Not applicable. |
[ . r - !
; 11 | lcESI and hFEl' :
[ ‘s o
| i2 Burn-in (see 4.3.1).
I
I 13 | alggsy = 100 percent of inftial
value or 200 uA dc, whichever i: |
greater. a = #25 percent o
subgroup Z,hggéle 1 herein.
1/ Thiec tact chall ha narfarmad anuv +4ma hafara erraan 10
1/ ¢ test shall be performed any time before screen 10,

4.3.1 Power burn-in conditions. Power burn-in conditions are in accordance with MIL-STD-750,
method 1 , test con on B and as follows:

= 30°C +5°C.
Vee > 4.5V dc.
T; = 187.5°C #12.5°C.

NAOTE Ma b,
~nO

NV T .

4.3.2 Thermal resistance. Thermal resistance measurements shall be conducted in accordance
with method JI3T of MIL-5TD-750. The following details shall apply:
a. Iy measurement - - - - - - - - - - - - o - 10 mA.
b. Vg measurement voltage- - - - - - - - - - 25 V.
c. Iy collector heating current - - - - - - - 10 A.
d. Vy collector-emitter heating voltage - - - 20 V.
e. ty heating time - - - - - - - - - - - - . Steady-state (see MIL-STD-750, method 2131
for definftion).
f. tun measurement delay time - - - - - - - - 20 us maximum.
g. tgy sampie window time - - - - - - - - - - i0 us imaximumj.

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

_4.4.}‘ Group A inspection. Group A inspection shall be conducted in accordance with
MIL-S-19500, and tabie I herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the
conditions specified for subgroup testing in table IVb (JAN and JANTX) of MIL-S-19500, and table

1] harein Flartricral masrcuramante [and naointe) and dalta ranudiramante chal ha in arcnardance
4 nerein. Cielifmidar measurements 1€Nd poInts,) andG G ta TeqQuUIramentis Sna o i atioriant

with the applicable steps of table V herein.
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TABLE 1. Group A inspection.
I l | ] { T
: Inspection | MIL-STD-750 } Symbol | Limits lUnit |
| I ! ] | |
] |Method! Conditions | | Min | Max | |
I ] 1 | i | 1 I
| Subgroup 1 | | : : : : |
| | 1 |
| ¥isual and mechanical | 2071 | | | | ! ]
| examination | | | ] | | |
| | | i [ ] | !
: Subgroup 2 : | : { : : |
| !
IBreakdown voltage, | 3011 |Bias condition D, pulsed (see 4.5.1), {Y(gr)ceo | 120 | IV dc |
} collector to em1tter= {Ic = 200 mA dc } } | | ]
| ! |
ICollector to emitter | 3041 |Bias condition C, Vgg = O V dc; 1Icest | I 2 ImA dcl
: cutoff current | I¥cg = 150 V dc | | | ! |
| | | i 1 1
|Emitter to base | 3061 IBfas condftion D, Vgg = 10 V dc 11ggo | I 1 ImA dcl
| current | | | | 1 1 |
! ] i | i ! | ]
|Base emitter voltage | 3066 |Test condition B, pulsed (see 4.5.1), |V¥gg1 ] I 1.5 1 V dcl
: | ”C = 70 A dc, VCE = 2VYdc | | | ! |
] ] ! [ I | |
|Base emitter voltage | 3066 |Test condition B, pulsed (see 4.5.1), |Vgg2 | l 3.0 1 V dcl
| | IIg = 120 A dc, Veg = 4.0 V dc | ! | I I
! | | ] | | 1 !
ICollector to emitter | 3071 |Ic = 70 A dc, pulsed (see 4.5.1), IVee(sat)1! I 0.751 ¥ dc!
| voltage (saturated) | llg = 7 A dc | | | | I
| ] | | | | i |
ICollector to emitter | 3071 |P 1sed (see 4.5.1), Ic = 120 A dc, IVee(sat)2! | 2.0 | V dc!
: voltage (saturated) : i1 dc { ! | | |
| | { | | |
|Forward-current | 3076 IVeg « 2 ¥ dc, C = 20 A dc, IheEL 13 | 1201 |
| transfer ratio | Ipu?sed (see 4.5.1) | | | | |
{ | | 1 | | !
|Forward-current i 3076 | =2V dc, Ic = 70 A dc, Theg2 10 | 401 |
|  transfer ratio | lpugsed (see 4.5.1) | | | | |
] | ! ! | ! I
IForward-current | 3076 Ich = 2 Vdc, Ic = 40 A dc, IhFE3 I 15 | 50 | l
| transfer ratio | Ipulsed (see 4.5.1) | | | i |
| | | i | | ! !
: Subgroup 3 | | ! | | | |
| | | | | | |
IHigh temperature | ITe = +150°C | I | | I
| operation: | | | | ! | |
| | I I | | | |
| Collector to emitter| 3041 IBfas condition C, 11ces?2 | | 10 |mA dcl
| cutoff current ! IVcg = 100 V dc, Vg = 0 V dc | | | | |
| | ] | | [ | |
|Low temperature I ITp = -65°C ! I I ! |
| operation: | | | | | | |
! { | | | | | I
| Forward-current | 3076 IVeg = 2 V dc, ¢ = 70 A dc, Ihepg I 10 | I l
I | | 1 ! | |

transfer ratio

1
lpu sed (see 4.5.1)

See footnote at end of table.
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TABLE 1. Group A inspection - Continued.

T

—

MIL -STD-750 Symbol Limits Unit

|
Min | Max

Inspection

|
Method| Conditions
|

Subgroup 4

Pulse response

— v — s — ]
— - —

3251 |Test condftion B, Voc = 70 V dc,

Re = 1a, Vgg1 = 8.5 V dc
RS - o, Vgep = 10 V de

=
w

Turn-on time

A
v

Storage time
Fall time

=
w

300

o

Magnitude of cosmon
emitter small-signal
short-circuit

forward-current
transfer ratio

Subgroup §
Safe operating area
{dc operation)

(g g
n
-
»0
- 8,

- e
]
—
3.
”x

Fa=

3051 ITc - 100%C, t = 15, 1 cycle,
isee figure 2

Test 1 !IC-SOAdc. Yeg = 4.0 ¥ dc
Test 2 Ic =4 Adc, Vogp = S0V dc
Test 3 Ic = 850 mA dc, Yog = 120 V dc

Subgroups 6 and 7

I R

Sy S

e T ——— e = G — — T — S S - S — T o— " — (M > — — " S t— =]

|
|
i
|
|
i
|
|
i
|
]
|
|
|
|
I
|
|
|
|
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TABLE II. Group B inspection for JANTX and JANTXY.

I
Inspection 1/ | MIL -STD-750
- |

I

{

]

i iMethod Conditions
T

T
Subgroup 1 }
Tderability | 2026

|

]

!

|

llh
'D

esistance to soivents

Subgroup 2

Thermal chock 1051
(temperature cycling)

r"
10

ceal

. Fine leak
. Gross leak

M\

tlectrical measurements ee table V, steps 1 and 2.

C 15 Var » 4.6 V dc T, - 187.5°C

v-'. 7 Newd v WV, = LY »

'i2:5:6, 340 hours minimum.

Subgroup 4

Decap internal visual
(design verification)

Test condition A, all internal leads for each device shall
be pulled separately.

Bond strength

High-temperature 1ife 1032 |Tgrg = +200°C

{nonoperating)

Electrical measurements

|
]
|
I
iR
!
!
!
i
| He
I
|
|
l
it
i
l
|
[
I
|
g
|
|
!
1
|
|
|
|
!
|
|
!
I
|
]
I
|
|
i
: See table V, steps 3 and 4
1

)

!

S P USRS S SR

See footnotes at end of table.
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TABLE I1. Group B inspection for JANTX and JANTXY - Continued.

Inspection 1/ MIL-STD-750

Method Conditions

Subgroup 7

3053 |Load condition C, unclamped inductive load,
ITc = +25°C, single 10 ms pulse, tr = tf < 1 us,
IRgpy = 19, Rgp2 = =, ¥pp1 = 6.2 V dc,
1¥gg2 = O Y dc, Ig = "50 A dc, Yoo = 25 Vdc, L = 5 mH.

]
i
!
]
T
|
|
|Safe operating area
: (switching)
!
|
!
|
|
|
]
!
|

3053 ILoad condition B, Tp = 25°C, single 2 ms pulse,
tr = tf <1 us, RBBI = 1q, Rsaz = 209,
|v,m.asvac Vggz-3Vdc.Ic-70Adc.
? ¥3125Vdc -58uHR
amping diode-2N§926 (euitter-kase shorted)

Safe operating area 2/
(clamped switching
destructive)

—— —— —— —— —— — — — —— —— — ] . o "

Electrical measurements |See table V, steps 1 and 2.

T e — —— — —— ——— —— ] . 1 e tmnd

1/ For sampling plan, see MIL-S-19500.

2/ Device fafls if clamp voltage is not reached.

10
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TABLE III. Group C inspection (all quality levels).

1 | T

i inspection i/ | #IL-STD-750 {

| o 1 |

: |Method| Conditions |
| | |

| Subaroup 1 | I

| | |

iPhysical dimensions 2066 iSee figure 1. i

1 | |

| Subgroup 2 ] |

| |

| Thermal shock (glass 1056 |Condition B

| strain) |

i i

| Terminal strength 2036 |Condition D1; 6 inch-ounces, 15 seconds,

I (terminal torque) base emitter only

| Terminal strenath 2036 |Condftfon D2; 20 {nch-pounds

I (stud torque

i

[Hermetic seal 1071

|

| a. Fine leak

! b. Grose laak

|

jMoisture resistance 1021

'Soldering heat 2031 |One cycle

2016
2056
2006

onstant acceleration 5,000 g's

m O

lectrical See table V, steps 1 and 2.

!
!
1
!
|
|
|
!
i
|
|
|
!
!
1
]
]
|
|
!
|
]
|
[
~trical !
!
|
!
|
|
1
1
|
|
1
]
l
|
1
1
|
measurements |
i

|

|

I

|

_|

|

w
- O

See footnote at end of table.

11
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TABLE III. Group C inspection (all quality levels) - Continued.
I i |
! Inspection 1/ | MIL-STD-750 !
T T
¥ ) 1 ]
| |Method| Conditions |
| | | 1
i Subgroup 5 i i i
INot applicable . ! !
] 1 I |
: Subgroup 6 : : {
iSteady-staie operationi 1027 iContinue from group 8, subgroup 3 to 1,000 i
1 life | | |
| | | |
iElectrical i i e ¥V, steps 3 and 4. i
: measurements | | |
! | |

1/ For sampling plan, see MIL-S-19500.

12
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TABLE IV. Group E inspection (for qualification only).

T T I T
I Inspection | MIL-STD-750 | Sampling |
| T | T plan !
| iMethodi Conditions i i
| ! [ ] |
| . I | I !
! Subgroup 1 | | : 22 devices :

[ { c =0 |
| Therma) shock B | 1051 1250 cycles | I
| temperature cycling | i { :
| 1 ] ]
:Electr1cal measurements : ;See table V, steps 1, 2, and 5. { I
| Subgroup 2 ! ! | 22 devices |
| i | lca=0 |
ISteady-state dc | 1039 |Condition A, 340 hours. | i
| SYlarbkime~ 14€a [P | | |
[ UUWKIIIB §11 1 [¥2] [} L] Ll
| | 1049 | | |
{ | | | !
|Electrical measurements | {See tablie V, steps 4. | i
| | | |
| Subgroup 3 | | | !
1 1 ) 3
} [} 1 1 1
|Destructive physical | 2101 |Photos of cross sections shall be | |
| analysis | {submitted in the qualification | [
i | |report. Vendors shall retain | ]
| | lduplicate photos. | |
| Subgroup 4 ! | | 10 devices !
i i i ic=0 I
| Thermal resistance | 3101 IR ggc 0,5 C/W maximum, | |
! | |see 4.3.2 ! !
i | i i |
| Subgroup § ] | ! |
P i | | |
INot applicable | | | g
1 1 | 1
1 ] i i ]
| Subgroup 6 ] | ll {
:ESD : 1020 : | 10 devices |
| | I . J C = 0 I

13
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transfer ratio

IC = 20 A dc,
pulsed (see 4.5.1).

change in initial
recorded value.

TABLE V. Electrical end-point measurements.
I | T
| ! MIL -STD-750 Limits |
i i Inspection } | | Unit
| | ethod | Conditions Min | Max |
| | | | |
| | | ] |
! ICollector to emitter 3041 {Bias condition A, I 2 lmA dc
I | cutoff current I¥ge = 0 ¥V dc, | 1
} 1 :VCE = 150 V dc = g
l |Forward-current 3076 IVgg = 2 ¥V dc, 13 19 |
| | transfer ratio [ jIc = 20 A dc, | | |
! ! Ipulsed (see 4.5.1). | ! !
] | | I | |
i |Coiiector to emitter 3041 |Bias condition A, | 100 percent of
| | cutoff current I1¥gg = 0 V dc, | initial value
| | I¥cg = 150 V dc | or 200 uA dc,
| } | | whichever is
| | | | greater.
I I ) | | | I
: llForwaro-current 3076 ’ch =2V dc, } 425 percent
| I i |
i i | |

14
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4.4.3 Group C 1nspection. Group C inspection haﬂ be conducted in accordance with the
conditions specitied for subgroup testing in tabie ¥ of MiL-S-15500, and tabie Iii herein.
Electrical measurements (end-points) and delta requirements shall be in accordance with the
applicable steps of table V herein.

4.5 Methods 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. .

§. PACKAGING

ckaging requirements. The requirements for packaging shalil be in accordance with

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

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

6.2 Acquisition reguirements. Accquisition documents must specify the following:

a. Title, number, and date of this specification.

b. Issue of DODISS to be cited in the solicitation, and {f required, the specific issue of
individual documents referenced herein (see 2.1).

c. Lead material and finish may be specified (see 3.3.1).

6.3 Substitution information. Devices covered by this specification are substitutable for the
manufacturer's and user's PIN's. This information in no way implies that manufacturer's part or
identifying numbers are suitable as substitutes for the PIN's,

6.4 Changes from previous issue. Marginal notations are not used in this revision to identify
changes with respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL
Custodian: Preparing activity:
Amny - ER ’ Army ~ ER
Review activity: Agent:
DLA - ES DLA - ES

(Project 5961-A007)
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