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{comnletad hy sy s . RN . October 1901
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[— SUPERSEDING
MIL-S-19500/369A
30 october 1973
RILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, POWER
TYPE: 2N3441, JANTX
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 NPN, silicon, power transistor. One
Llevel of product assurance are provided for each device type as specified in MIL-$S-19500.
1.2 Physical dimensions. See figure 1 (T0-66).

1.3 HBeximus_ratings. Redc = 7°C/; Rogn = 58.5°C/u.
| ] I | i i i i |
| Py | | ] | | | | |
s Lo |
| 1y = 9257 | T = 425 | Vego | Veso | Vemo | Vern | Ts | Tc |Terg T, |
AT = cBo ! Yceo ! Yemo CER 8 c stg 2@ 1y
[ A/ | 2/ | ! | | | | | |
! ] ] l ] ] ] ! 1
| | | | | | | | |
| ] | ['] | v.dc | v.dc | V._dc Vdc | Adec | Adc | °c |
| | ] | | ] ! | |
1 3.0 | 25 _l 10 ] %0 | 7.0 150 | 2.0 1 3.0 | -65to +200 |
1/ Derate linearly 17.71 =mw/°C for T, > 425°¢C
2/ Derate Linearly 143 m¥/°C for T, > +25°C.
1.4 Primary electrical characteristics.
! ! J ! | |
: : Pte { Ingel : Pse : VeE(set) Pulse esponse {
| [Veg =4 Vde |Vee=4&Vde |Veg=4&Vdc |I.=0.5A4dc t | toss |
| 115 0.5 A dc {1c5% 0.5 Ade |1 0.5 Adc [IG=50made | & | ° |
L ] Jf = 100 Mz | | 1 | |
| | ] 1 ] ] 1 1
1 ] i } i I ! ]
| | I | | ¥ dc | us | s |
| | | | | I | |
| win | 25 ] 3 | 15 } - | --- | -— ]
lmax | 100 ] 40 ] 100 ] 1 1 8 ] 15 |

| of use in improving this document should be addressed to: Defense Electronics Supply Center,
| ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH 45444-5280, by using the Standardization

| Beneficial comments (recommendations, additions, deletions) and any pertinent data which mey be |
|
|_Document Proposal (DD Form 1426) appearing at the end of this document or by letter. ]

AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
Check the source to verify that this is the current version before use.
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2. APPLICABLE DOCURWENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specificstions, stendsrds, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents shall be 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.

(Unless otherwise indicated, copies of federsl and military specifications, standards, and hendbooks are
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
19111-5094. )

2.2 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been cbtained.

3. REQUIREMENTS

3.1 Detail specification. The individusl item requirements shall be in accordance with MIL-$-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 RIL-S-19500, and figure 1 herein.

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52. Lead finish shall be gold, or
tin, or solder. A copper core is permitted. Where a choice of lead material or finish is desired, it shall
be specified in the contract or purchase order (see 6.2).

3.4 marking. Marking shall be 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.

b. Manufacturer's identification.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
Check the source to verify that this is the current version before use.
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4. QUALITY ASSURANCE PROVISIONS

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

4.2 Qualification in ti
f

4.3 Screening (JANTX level only). 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 I herein shall not be scceptable.

| Heasurement

| Screen (see table 1l

|__of MIL-S-19500) I JANTX Llevet

{ 9 g Mot applicable 1
| | I
' " | lcgxr @nd hegy |
1 | |
] | |
] 12 | Burn-in (see 4.3.1) ]
| | i
J I I
| 13 | AL = 100 percent of |
} | initial value or 100 pA dc; ]
| | whichever is greater. |
| | &h g3 = 125 percent |
| | Subgroup 2 table 1 herein. |
1 l |

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

NOTE: No heatsink or forced air cooling on the devices shall be permitted.
4.4 Quality conformence inspection. Quality conformence inspection shall be in accordance with
MIL-S-19500, and as specifisd herein.
4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-$S-19500, and
table 1 herein. (End-point electrics! sessurssents shall bs in sccordance with the applicable steps of
table V herein.)

~

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
Check the source to verify that this is the current version before use.
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4.4.2 Growp ﬂ \m&tm Group B inspection shall be conducted in accordance with the conditions

-Mn(‘&-d Smm o -— dom Sahla YU ¢ Ilm\ A‘ -|I _e:‘uxm mnd tabhla T hanadn Elasntmiasal
Sy iew UV Ouu’lvw ety vy v tabie IVe (OANTX STV Tsvw, wins tae s 11 nerssn. ELEwLE reE L

seasuresents (end points) end delts requiresents shall be in accordance with the applicable steps of table Vv
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 NIL-S-19500, and table 111 herein. Electrical messurements
(ond nninf.\ and delta pe-"nl(r-.nfn ehall he in accordance vith the .nnli;ebl_e 3!3-5. nl f-hl. V herein,

4.4.4 Gr A C,.ond E rical end-point urements. See table V for groups A, B, C, and E
electrical end-point msssuresents.

4.5 hWethods of inspgction. Rethods of inspection shall be as specified in the sppropriate tabies and as
follows.

%.5.7 Fuise messurements. {onditions Tor puise messurement shaii be as specified in section & of
MIL-STD-750.

4.5.2 JTnermai resistance. Thermai resistance measurewents shaili be conducted in accordance with
MIL-STD-750, method 3131. The following details shall apply:

a. I, wasurement - - - - - - - - - - - - .- == .-~ 10 =A.

b. V. weasurement voltage - - - - - - - - - - - - - - - 4 vV de.

c. I, collector heating current - = = =~ = = = = = = = = = 3 A.

- v snll antan_amitboan hoadima valbama - . . - _ - = = o 42\ da

. '" VUL LELLY TEW T LLET L ) VWL b < - v

e. t, heating time - - - - - - - - - - - -~ ------ Steady-state (see HIL-STD-?SO,
matbhed BA1219 Som dodcimidiama)
WEULRA) JIJT U UE) I TN/

f. typ Measurement delay time - - - - - - - - - - - - - - 20 us.

g. tg, sample window time - - - - - - - - - - - - -~ - - 10 us waximum.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
Check the source to verify that this is the current version before use.
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TABLE 1. Group A inspection - Continued.

I I ! I ]
| ] M1L-STD-750 ] Limits | |
i inspection i/ | Symoot i i | unit |
| |nethod Conditions | ] min__ | max |
b < ! . ! ! ! !
i uwgroup > ] I | | | |
| ! i ! l ! ! !
| Wigh tespersture | |T, = +150°C 1 ] ] 1
i wperation i i i i i i
| | | I | I 1
| Ccollector to emittar | 3041 {Biss condition A; Megx ] [ ®A dc |
i cuto?i current i iVge = -1.5 ¥ dec, i i i i i
| ! [Veg = 140 V dc | | | 1 |
| ] ] | | I | |
i iLow temperature i |Ty = -65°C i i i i i
|  operation | I ] | | | |
| | | | | | | I
| Forward current | 3076 |Vep = & V dc, iNegs, i 15 i i i
! transfer ratio | 1o 0.5 A dc, | | ] | |
| | |pulsed (see 4.5.1) [ | | | |
i i i i i i i i
I Subgroup 4 | I | | | | |
| ] | | | .
i Pulse response i 3251 jTest condition A; i i i i i
| transter ratio ] jexcept test circuit and | | | | {
| | |pulse requirements in | | | | |
i i jmccordance with figure 2 i i i i i
I I |herein | | | | |
! | | e | b ! !
] Turn-on time | [Vee = 30 V dc, (see figure 2); |‘on i | 8 i s
| ! 115% 0.5 & ac, | ! ! L
! l |1g = 50 mA dc | _' ! | !
[ | ! i ! | | |
|  Turn-off time | {Vee = 30 V dc, (see figure 2); |t ., | | 15 | s |
| | |1 = 0.5 A dc, | | | ] |
] | ligq = -Igp = 50 mA dc ! | ] | |
| ! o a ! ! L
| magnitude of common | 3306 lV cg ™ 4 Vdc, hgl | & | 40 ] |
| emitter small-signat | |1¢ = 0.5 A dc, i i i i i
| short-circuit | |f = 100 kHz | | | | |
|  forward-current | | | ] | | |
| trensfer ratio ] | ] | | | |
! ! ! ! ! ! b
| open circuit | 3236 |Veg = 10 V dc, Ii'.",hﬂ | | 300 | pF |
| (output | 1= 0, | | | | |
| capscitence) | |1&) kHz < f < 1 MHz | ) ] | {
I | I I I | i |
| Smatl-signat short | 3206 Vg = 4V dc, |hee | 15 {100 | ]
] girouic foruard- ] 1" e N & a 1 1 ] [ 1
I ViITePWIL W et W ] iag V.s N U, i 1 i 1 ]
| current transfer ] ] ] } | | |
| ratio | | | I I | |
| I I I | ! I |

See footnote at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
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TABLE II. Group B inspection for JANTX devices.

Not spplicabtle

]

| MIL-STD-750

| Inspection 1/ |

| Method | Conditions

L |

| |

! Subgraun 1 2/ ! ]
| | | |
| Sotderabitity | 2006 | |
] ] | |
1 ¥ 1 .
| Resistanes to solyents | 1022 | |
| I i
| Subaroun 2 | |
| Thermal shock 1051 | ]
| (temperature cycling) | |
| | !
| Hermetic seel w7 | i
| | |
|  Fine leak | I !
| Gross Lesk | | |
1 | ! i
] ) I 1
| Electrical measurements | | See table Vv, steps 1 and 3 |
| | | I
| Sisharoun 3 | ] |
| Stesdy-state operation | 1026 | T, = 187.5°C #12.5°C; ]
| Life ] | T, = 25° 25°; |
| | | Veg = 24 Vv dc |
! | I i
| Electrical measurements | | See table V, steps 2, 3, 5, and 6 |
| | | |
] } ) ]
| Decap internal visusl | 2075 | |
|  (design verification) | | |
| | | !
| Bond strength | 2037 | Test condition A. All internal leads |
| | | for each device shall be pulled |
] | | separately. |
I | | |
|  Subgroup 5 | | !
| | | I
| | | |
I | | |

See footnotes st end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
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TABLE II. Group B inspection for JANTX devices - Continued.

1
|
| . MIL-STD-750

Electrical measurements

Inspection 1/
Aethod Conditions
Subgr 6
High temperature Life 1032 'atq = 4200°C

{nonoperating)

See tabte v, steps 2, 3, and 5

Subgroup 7
Safe operating area 3053 Load condition C;
(switching) (unclamped inductive load),
(see tigure 4) T, = +25°¢;
duty cycle < 10%Z; Ry = 0.4,
t, = tg < 500 ns
Test 1 t. = 10 ms, (vary to obtain iG);
ona ® 1.5 V dc,
Ragy = XU L =5 mH 3/,
v = 3D V dc,
Rgg> = 100,
Vee = 10 v dc,
Ip= 3 A dc
Test 2 t,. = 10 ms, (vary to obtain 1c);
Voaz = 1.5 V de,
Rogi = 50 L = 100 s 4/,
e
=
4
Vee = 10 Vv dc,
1. = 0.5 A dc
Safe operating area 3053 Load condition B (see figure 4);
(clamped switching) Ty = 425°C; L= 20 mH 5/,
(destructive) v'c'c =50Vvdc; I.=3Ade
R___ = 80O

N -2 pband

Vv 4= 10 V dc;

Clamp voltage = 140 V dc;
R__ = 1000

g DI e

e e e e e e e e e e e e e e e e e e e e e e e et e e e e . o e+ D S . S o B ot o o

uivalent, dc resistance < 1D
= 20 sH (Triad C48U or equiva

u ecu

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
Check the source to verify that this is the current version before use.
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NIL-STD-750

___Conditions

Subgroup 1

Physicsl disensions

Subgroup 2

Therasl shock
(glass strain)

Terminal strength
(tension)

Hermetic seal

Electrical
measuresents

Subgroup 3
Shock

Vibration, variable
frequency

et ame camolanad S
SLENTIL @LLELETaL TN

Electrical
wseasuremsents

Subgroup &

Salt atsosphere
(corrosion)

Electrical

] seasuremsents

1056

mon

-
4
-

§

1041

|
!
1
!
|
|
|
=
|
|
|
|
|
e
n
|
|
1
|
|
n
|
|
!
|
i
i
|
|
|
|
|
!
!
|
!
1
I
|
|
|

See figire 1

Test condition B

Test condition A; weight = 10 pounds,
time = 15 s

See table V, steps 1 and 3

106

See table V, steps 1 and 3

T, = 187.5°C 212.5°C;
Ty, ® 25°C 25°¢C;
Ve Z 26 V dc

See table V, steps 1, 3, 5, and 6

1/ For sample plan, see MIL-$-19500.

11
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Group £ inspection (alt quality levels) for gualification only.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:36Z
Check the source to verify that this is the current version before use.

] ! ] [
| ] MIL-STD-750 | |
| Inspection 1/ | | |  @uslification |
| |Method | Conditions |  conformance !
! ! | | inspection I
| i i i i
1 r l ! !
| Subgroup 1 | | | 22 devices, ¢ = 1 |
I | I | |
| Thermsl shock | 1051 1100 cycles | |
| temperature cycling | | | |
i i ] i i
| Electrical measurements | |See table V, steps 1, 2, | |
| I | I |
| Subgroup 2 | I | 22 devices, c =1 |
| | | | |
| Steady-state dc | 1039 ICond'lnon A; 340 hours | ]
| | or i | I
| Blocking Llife | 1049 | | ]
| | | | !
| Electrical measurements | |see table v, steps 1, 4, S5, and 6 | ]
| | | | |
] Subgroup 3 | | | 3 devices, ¢ =0 |
i | i | |
| Destructive physical | 2102 |Pho Jgg of cross sections shall be submitted | |
| analysis | |in the qualification report. ] |
| | |shall retain duplicate photos. ] |
| | | | |
v 1 L] I 1
| Subgr 3 | | | 22 devices, ¢ =1 |
i | I | |
| Thermal resistance | 3131 IR .. = 7°C/U maximm, (See 4.5.2) | |
| | | o i i
E Subgroup 5 | | | |

| I I |
1] 1 ] I I
| Not spplicable | | | |
I | | | |
{ Subaroun & | | | |
o i i | |
| Not spplicable | | | |
| ! | | !

12
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Vee= 30 v

(SEE NOTE 2)
é——— o SCOPE

PULSE IN 80
(SEE NCTE 3} ¢ ¥ L~
O AN l[\’ (o]
1 ) =
) =
11 Vv
INPUT WAVEFORM / - 90%
N iox ﬁz.' \
. orn

NOTES:
1. The rise time (tr) and fall time (tf) of the applied pulse shall be
each S 20 ns; duty cycie = Z percent; generator source impedsnce shaii be
52 pulse width = 20 us.
2. Output sampling oscilloscope: ;n 2 100 k2; Cin S 50 pF; rise time s 20 ns.

FIGURE 2. Pulse response test circuit.
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FIGURE 4. Safe operating sres for switching between saturation and cutoff
(unclgmped inductive lLoed).
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5. PACKAGING

5.1 Packaging requirements. The requiresents for packasging shall be in accordance with MIL-5S-19500.

6.1 Noges. The notes specified in MIL-$-19500 :are sppligabte to this-specification.

6.2 Acguisition requirgments. Acquisition documents must specity :the-following:
a. Title, nuaber, and date of the specification.

b. 1Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1).

L X Sudbs .L.. U 10l fmfamamad S om Raid caae ede smaadid jion are substitutable 8,
G.a itution inforsation. Oevices covered uy tnis specit ication are substitutable ¢
r's

manufacturer's and user's part number. This information in no way implties that manufacturer's part numbers
are suitable as a nbstitutc for the Part or ldentifying Number (PIN). The term PIN is equivatent to the
term (part nusber, identification number, and type designator) which was previously used in this
specification.

& 3 1 JANTY etshetitus

Tty
Substitute JANTX2N344T for JAN2N344L1).

6.4 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.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Arwmy - ER Navy - EC
Nevy - EC
Air Fores - 17 Agent:
NASA - NA DLA - ES
Review sctivities: (Project 5961-1178)
Army - AR, NWI1
Air Force - 19, 80
DLA - ES

User activities:
Arev . AV <™

~ -y ny, >

Navy - AS, CG, MC, 0S, SH
Air Force - 13
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INSTRUCTIONS
1. The preparing activity must complete biocks 1, 2, 3, and 8 In block 1, both the document number and revision
letter should be given.
2. The submitter of this form must complete blocks 4. 5. 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
rgqulroments on current contracts. Comments submitted on this form do not constitute or imply authorization to
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1) Commercia ’
Mr. Alan Barone (513 296-6048 986-6048
¢. ADDRESS (incfude Zip Code) # YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Defense Electronics Supply Center Defense Quality and Standardization Office
ATTN: DESC-ECT, 1507 Wilmington Pike, $203 Leesburg Pike. Suite 1403, Falls Church, VA 22041-3466
Dayton, Ohio 45444-5280 Telephone (703) 736-2340 AUTOVON 289-2340
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