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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, FIELD-EFFECT TRANSISTOR, P-CHANNEL, SILICON,
TYPES 2N2497 THROUGH 2N2500, 2N3329 THROUGH 2N3332,
JANTX

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

1. SCOPE

1.1 S5cope. This specification covers the detail requirements for P-channel, junction, siiicon
riel d-effect transistors. OUne level of product assurance is proviged for eacn device lype as
specified in MIL-5-19500.

1.2 Physical dimensions. See figures 1 and 3.

1.3 Maximum ratings.

iPT

' [ 1 | ]
I .. | ¥pg and ¥psl| ¥gs | Ig | Ty and Ts1g |
| [Ta = 25°C | | | |
| | ! f | | |
T T T T T T . T
{ { m {l V dc {Vdc 1m‘\dcf| L !
. 2N2497-.2N2500 | 500 1/ | 20 20 Y10 !
| 2N3329-2N3332 | 300 Z/ | 20 20 | 10 ¢ -65 to +200 !
! B | | | | |

[

s/ Derate linearly .3 mW/.C above T4 = 25°C.
Z/ Derate linearly 2.0 mW/ C above Tp = 25°C.

Beneficial comments {recommendations, additions, deletions) and any pertinent data which may be |
of use in improving this document should be addressed to: Commander, Defense Electronics Suppiy.
Center, ATTN: DESC-ES, 1507 Wilmington Pike, Dayton, OH 45484_5276 by using the self-addressec |

?tandard1zation Document Proposal (DD Form 1426) appearing at the end of this document or by
etter.

AMSE N/A ST
DISTRIBUTION STATEMENT A, Approved for public release; distribution is unlimited.
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MIL-S-19500/3788B

1.4 Primary electrizal characteristics - Continued.

! i B
I i i
| T |
q | Vps = 10 ¥V dc, f = 10 kHz |
| | |
| 1 i | 1
! |Inp = 1 m dc lIpg = 2 m dcilp = 5 m dcl
| [ | . |
| 122497, 2K2500 | 2N2498 | 2N2495 |
| |2N3329, 2N3332 | 2N3330 | 2N3331 |
| { | ] |
! T T i i
| } umh 0 | umho | umho |
| | | | |
{ Min | 300 { 1350 { 1800 |
| Max | | | |
| i | | |

2. APPLICABLE DOCUMENTS

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and
handbcaks‘?érm & part of this document {o the extent specified herein. Unless otherwise
specified, the 1ssues of these documents are those listed in the issue of the Department of
Defense Index of Specifications and Standards (DODISS) and suppiement thereto, cited in the
solicitation.

SPECIFICATION
MILITARY
MIL-5-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

{Unless otherwise indicated, copies of federal and military specifications, standards, and
andbooks are availabie from the Naval Publications and Forms Center, (ATTN: NPODS), 580l Tabor

aniia Dindladalnahd a DA 1Q012n_ENCQ 1\
CHUT, riyyaUtrIyiia, A LIEEU=JdVII. ]

»» T

2.2 Order of;g;ecedence. In the event of a conflict between the text of this document and the
references ciiea nerevn (except for related associated detall specifications, specification

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

3. REQUIREMENTS

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

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used
arain ThRa e it ther Tiad TR BT TOT
lth'C‘lH )huTTl EC ad )ycglfccd {” FfiliL=J*iJJJuy.

3.3 Design, construction, and physical dimensions The desiqn, constructton. and physical
dineni uns sha T e dd specilied 16 Piw-a-<iion, ahg figures ooand d herain,

w
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Physical dimensions of transistor types (TX) 2N2497, 2N2498,

2N2499, and 2N2500 (T0-5).

FIGURE 1.
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NOTES:
1. Dimensions are in {nches.
2. Metric equivalents are given for general information only.
3. Measured in the zone beyond .250 (6.35 mm) from the seating plane.
4. Measured in the zone .050 (1.27 mm) and .250 (6.35 mm) from the seating plane.
5. Vvariations on dimension B in this zone shall not exceed .010 (0.25 mm).
6. Outline in this zone is not control1ed.
7. When measured in a gauging plane .054 +.001, -.000 (1.37 *0.03, -0.00 mm) velow th

1 1
1 v
seating plane of the transistor maximum diameter leads sha]l be within .007 (0.
their true location relative to a maximum width tab. Smaller diameter leads s
within the outiine of the maximum diameter iead toierance. Figure 2 is the preferre
measured method.

Measured from the maximum diameter of the actual device.

A1l three leads.

Gate is in electrical contact with the case.

o
Owum

cronnc 1 Dhuadmnal dimamedane af dmancdetbnm ¢tunae [TY) 202407 282408
T4QURL 4. r"l)l\-ﬂl Uil IOT1UINIS VI LV @HII 1O WVJT LYINEI \IA] &NR&TI7 ) &VWeTrU,
2N2499, and 2N2500 (T0-5) - Continued-
5
28 Cuihmrnmiime T mnd & oan tmhla YT harain etane X and L



FIGURE 2.

acAn 110
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GAUGE OUTLINE

A\ MOTICWNAL
VT TIVIY R W

—* "_D‘I SEATING
E-~ote-C /_PLANE

N ;g?NSlSTOR—\: _ l-‘n D /
{ i 1 [T /
¥ : : . rélxv —
\
! Wi\\\ N
t Awﬂ§§§QLR§ESSs \ Lr
|
—olle—k pia - GAUGE
v I PLANL
T
iLer | Dimensions |
1 : Inches ;M1111meters ;
' "' Min | Max ! Min ' Max |
| | | i [} |
LA { 1409| x419{ 3.579{ 3.504{
'8 1.0702].0712} 1.783} 1.808]
{ c : 182 } 199{ 4.62 { 5.05 7
1o } 009 } 011} 0.23 | 0.28 }
€ | .125Nom | 3.18 Nom }
Te 1 s ! 0551 1.37 ' 1.40 |
el i |
{ G {.372 i .37 } 9.45 : 9.60 {
U 1ossol. 0355! 0.889! 0.902
Po T dsowom | 3.8 Nom |
I v ' -4 ! ‘ . L% I
X : 0125} 0135‘ r.82¢! 0.8 1{
b { 0595 osos' 1.511} 1.53 {

Gauge for lead and tab location for transistor types (TX) 2N2497,

2N2498, 2N2499, and 2N2500.
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Dimensions are in inches.

Metric equivalents are given for general information only.

The following gauging procedure chall be uced: The wce of a pin straightener orior to
insertion in the gauge is permissible. The device being measured shall be inserted until
its seating plane fs .125 ¢.010 (3.18 #0.25 mm) from the seating surface of the gauge. A
spacer may be used to obtafin the ,125 (3.18 mm) distance from the gauge seat prior to
force application. A force of 8 ounces #.5 ounce shall then be applied parallel and
symmetrical to the device's cylindrical axis. When examined visually after the force
appiication, {the force need not be removed), the seating plane of the device shall be
seated against the gauge. .

The iocation of the tab iocator, within the limits of dimension C, will be determined by
the tab and flange dimension of the device being checked.

FIGURE 2. Gauge for lead and tab location for transistor types (TX) 2N2457,
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Dimensions are in inches.

Metric equivaients are given for general information only.

Measured in the zone bevond .250 (6.35 mm) from the seating plane.

Measured in the zone .050 (1.27 mm) and .250 (6.35 mm) from the seating plane.

When measured in a gauging piane .054 +.001, -.000 {1.37 +0.03, -0.00 mm) below the
seating plane of the transistor, max*lmum diameter leads shall be within .0Q7 (0.18 mm) of

their true location relative to o maximum width tab. Smaller diameter leads shqlﬁ fall
within the outiine of the maximum diameter iead toierance. Figure & 13 the preferred

1w Jd oL methed
add L methed,

The active elements are electrically insulated from the case.
Measured from the maximum diameter of the actual device.

A1l €fpur laadce
Avat 1 GUT reads.

FIGJRT 3. Physical dimensons of “ransfistcr types (TX) 2N3329, 2N3330, ZN3231,
and 2N3332(T0-72) - Continued.
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MIL-S-19500/3788

Dimensions are in inches.

Metric equivalents are given for general information only. ]

The following gauging procedures shall be used: The device being measured shail be
inserted until its seating plane 1s .125 {3.18 mm) *.010 (0.25 mm) from the seating
surface of the gauge. A force of B ounces #.5 ounce shall then be applied paraliel and
symnwtr1ca1 to the device's cylindrical axis. When examined visually after the force

annidraedn f ¢hn FAme nd mnt hn ramauad) *ho atdinm n\an nf +hao Aau{fn ehall Hn
ﬂvvllh.&l“ll \Ulc IU‘b‘ ||==U I L WG I THVIYT W b‘lc )cﬂblll, pranc vi bl!l. UMEVILE 21U T YO

seated against the gauge. The use of a pin straightener prior to insertion in the gauge
is permiss1b1e. A spacer may be used to obtain the .125 (3.18 mm) distance from the
gauge seat prior to force application.

These surfaces to be paralle]l and in same plane within +#_.001 (0.03 mm).

Four holes.

Pressed in.

FIGURE 4. Gauge for lead and tab location for transistor types (TX) 2N3329

2N3330, 2N3331, and 2N3332 - Continued.

11



MIL-5-19500/3788

31,2,1 Lead material and finish. Lead material shall be Kovar or Alloy 52. L

be gold, tin, or soider. Where a choice of lead material or finish is des1red,
specified in the contract or purchase order (see 6.2).

ead finish shall
it shall be

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

a. Country of origin.

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 Qualification inspection. Qualification {nspection shall be in accordance with
MIL-S~19500, and as specified herein.

4.2.. Group E fnspection. Group E inspection shall be in accordance with table IV herein.

4.3 Screening (JANTX level only}. Screening shali be in acc
11), and as specified herefn. The following measurements shall
herein. Devices that exceed the limits of table | herein shall

0

rdance with MIL-S-15500
be made {n accordance w
not be acceptable.

alggg = 100 percent of initial
vaiue or 5 pA dc, whichever {s
greater; alygsl = 20 percent of

initial value;
(uhnr-nun 2 of table | herein,

T | Measurement 1
| Screen (see table II T |
| of MIL-S-19500) | JANTX Yevel |
I ] T
{ § | Not appiicabie i
| |
| . ] ) T
: i1 : Igssii lyfsal ;
1 R l |
| 12 iSee 4.3.1 |
| ! |
T I 1
| 13 i i
| | |
| | |
| | i
| | |
| | |

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows: Tp = 175°C;
¥gs = 16 ¥ dc; ¥ps = O.
Quality conformanceé inspec on ity conformance inspection shall be in accordance wit

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

[y

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

heretn. Electrical measurements (end points) and delta requirements shall be in accordance with
the applicable steps of table IV herein.




TABLE 1. Group A inspection.

T ) 1 i i T
I ] MIL -5TD-750 | | _Llimits | I
[ Inspection 1/ T T T Symbol T T Unit |
} Method | Conditions | | Min | Max | I

I ! | | { | |
T T T T j I i T
| Subgroup 1 i i I | i i i
! | | I | | | I
[Visual and mechanical | 2071 | | | ! | |
| examination | I | I | I I
! f ! | ! ! ! !
| Subgroup 2 I I | I 1 ! !
| J | ! | i i i
[Breakdown voltage, | 3041 |Bias condition C;iV(gr)gss 120 | | ¥ dc !
| gate-to-source | I1g = 10 A dc; | ! ! ! [
| ] IVDS =0 1 1 | | |
| I ! I | ! I !
‘Gate leakage ) 3411 [Bfas condition C;llgss1 MDY IS . [
I current [ I¥gs = 10 ¥ dc; | i | I I

| 'VDS =0 | ] | | |
I | | | f ! ! I
lZero gate-voltage | 3413 IBfas condition C;lIpgs | ! I
I drain current i i¥gg = 10 ¥ dc; | ! ! !
I ! 1¥pg = O | | | | I
| ! | ! I | | !
| 2N2497, 2N3329 ! | | 1 1 3 ImA dc |
I 2H2498, 2N3330 i ! ( f ¢ | 6 | |
| 2N2499, 2N3331 | | | 5 115 | {
I 2N2500, 2M3332 ! ! | I 1§ 6 | I
I | | ! ! | | I
IStatic drain to source | 3421 |Vgg = O; 170S(on) t | | |
| on-state resistance | [1p = 100 uA dc | I I I I
I I | | ! ] | |
| 2N2497, 2N3329 | I | | 11000 | ohms !
i 2N2438, 2KR3330 i i i i | 800 | i
i 2N2499, 2N3331 i i i ' i 600 i i
i 2N2500, 2N3332 l | | f | 800 | |
| | | I | | | I
IGate to source | 36403 IlIp = 10 uA dc;  |YgS{off) | | | I
I cutoff voltage I iVpg = 15 V dc | [ | | |
i | | i i i i i
| 2N2497, 2N3329 | | ! | I 51 Yad |
| 2N2498, 2N3330 | | ] ! P61 |
| 2N2499, 2N3331 ] | | | i 8 |
| 2N2500, ZN3332 { | ! ! b6 '
| I | | ! | ! [

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

| I T 7 T
| | MIL-STD-750 ! Limits l
1 Inspection 1/ T T T Symbo? T~—7_——T Unit |
! {”ethod { Conditions : : Min ; Max i 3
T T T T T T T T
! Subgroup 4 - Continued II ] { ,l l’ ; I

|

| 1 i i ' H ‘ i
IMagnitude of | 3455 |Vpg = 10 ¥V dc; | lyggl3 | | i [
{ small-signal { 1f = 10 MHz ! I | : !
|  common-source short | ! ! ! ! ! |
| circuit forward | ! | . ) |
!  transadmittance I [ ! ! Il ! ‘
| | i | | i I i
| 2N2497, 2N3329 | !ID = 1 mA dc I | 900 | | umho !
| 2N2498 2N3330 | |Ip = 2 mA dc | {1350 | ! !
| 2N2499, 2N3331 | IIp = 5 mA d¢ i 11350 | ! i
I 2N2500, 2N2332 | [Tn = 1 mA dc f ! 900 ! | !
| ! ! : ! ! f !
|Smatl-signal i 3631 jVpe = 10 V dc; 1 iCqyecil | i { !
! cume.ﬂgw'"n short- | !\!gg = 0; 1SS | | | :
| circuit input ] If = 1 MHz | ! [ | \
| capacitance i i i | !
| ! ! ! | ! ] |
{ 2N3329 through ! ! ! | 321 pfF |
| 2N3332 only | | | ! | ! |
| { | ! ! ! ! :
ISmall-signal | 3431 1¥pg = 10 V dc; | 1Cyg¢l2 | [ i [
| common-source short- | IVgs = 1 V de; | | ! I |
I circuit input i If = 1 MHz { | | ! !
| capacitance i i | | | ! |
f | [ | ! | | |
{ 2N3329 through i i | | 1201 pfF |
! 2N3332 only ! | | ! | | !
I | ! | | ] J |
[ Common-source i Vpg = 5 V dc; INFy ! ! ! !
| spot noise figure ! {1p = 1 mA dc; ! ! | | |
| | [Rg = 1 Ma | | | ! I
| 2N2497, 2N3329 [ {f = 1 kHz i i | 31 48 |
| 2N2498, 2N3330 ! | ' ' I3 dB |
| 2N2499, 2N3331 | | | l ! 4 l d8 |
| 2N2500, 2N2322 | | i i b1l o4
! | I | ! ! ! !
1/ For sampHng p'Ian see MIL-S-19500.
7/ 10 Hz and 1 kHz spot noise figure tests. These tests shall be conducted with
~  model 2173C Quan Tech Laboratories test set, or equivalent.
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Group C inspection inspection (all quality levels).

TABLE [I1.
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MIL-STD-750
c

|See table IV, steps 2 and &

Y
|See table IV, steps 1 and 3
I¥gs = 16_V dc; VYps = O;

{See figure 1 or 3
Test condition A
1

|
\
|
|
|
|
|
i
|
[
i
|

L e e ——— e e

!
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! |
| 1
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I |
| |
| {
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measurements
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[

3
[}
-

Inspection
Gross leak
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l€lectrical measurements

4

here

Y

1

6
|Steady-state operation
|Electrical measurements

]

/

iConstant acceleration

1
i

Physical dimensions
n
h
Moisture resistance
]Yibration, variable

u
s
Thermal strength
| freauency

Hermetic seal

| 1ife

|
{

1/ For sampling plan, see MIL-S-19500.
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TABLE 1V. Groups A, B, and C electrical measurements.

o ‘ i i i T
] | | MIL-STD-750 | ! Limit | 1
! | 1 ! | I |
|| Stepi inspection iMethodiConditions i Symbol | Min | Max {Unit |

| | I | | | |
1 | I 1 ! | | [ |
i1 iGate reverse {3411 {Bias condition C; iigssy | {10 inA dc |
| | current ! I¥ge = 10 V dc; | ! | | !
| | | IVDS a0 | | I | |
| | | [ l I i |
12. |Gate reverse 13411 IBias condition C; l1gss2 | 120 InA dc |
| | current | {Vgs = 10 ¥ dc; | | | | |
P | I¥ps = 0 i i | | l
! | ! ! | | ! !
3. |Magnitude of 13485 W = 10 ¥ dc; I tlyssl2 | | ! I
| | small-signal | If = 1 kHz I I I | [
| | common-source | | | | [ | |
| | short-circuit i | I I | i |
| | forward | | | i | | |
i | transadmittance | | | | i 1 i
I | | | I | | I I
| |  2N2497, 2N3329 | {Ip = 1 mA dc¢ | 11000 12000 1| umho |
| | 2N2498, 2N3330 | Ilp = 2 A dc | 11500 (3000 | |
| I 2N2499, 2N331] ! fln = § mA dc | {2000 4000 ! |
| | 2N2500, 2N3332 | ilp = 1 m dc | 11000 2200 | |
t ] ] 1 i 1 1 i }
i i i i i ] 1 ] 1
4. |Magnitude of 13455 |¥ps = 10 ¥ dc: | laygs2i | | +20% {
! | small-signal | If = 1 kHz 1 | |  change !
| { common-source | | | | { from |
| | short-circuit { | | ! | initial I
| | forward | | | | | group A {
i | transadmittance | i ‘i : i reading ‘%
| | | |
| |  2N2497, 2N3329 | lID = 1 m dc | | i | |
| | 2N2498, 2N3330 | [Ip = 2 mA dc | | { i |
| | 2N2499, 2N3331 | Ilg = 5Sm dc | ! \ | |
| | 2N2500, 2N3332 | {Ip = 1 M dc | | | ! ]
i i i i i i i i i
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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 MIL-$-19500, and table I1I herein.
Electrical measurements (end points) and delta requirements shall be in accordance with the
applicable steps of table IV herein.

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

4,5.1 Puylse measurements. Conditions for pulse measurement shall be as specified in section &
of MIL-STD-750.

4.5.2 Input capacitance. This test shall .be conducted in accordance with MIL-STD-750, method
3240, except the output capacitor shall be omitted.

S. PACKAGING

5.1 Packaging requirements. 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 may be helpful, but
is not mandatory.)

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

6.2 Acquisition requirements. Acquisition documents may specify the following:

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

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

c. Lead finish may be specified (see 3.3.1).
6.3 Substitution. JANTX devices shall be a direct replacement for JAN devices.
6.3.1 Substitution information. Devices covered by this specification are substitutable for

the manufacturer's and user's part number. This {information in no way implies that manufacturer's
Part or ldentifying Numbers (PINs) are suitable as a substitute for the military PIN.

Military
PIN

Manufacturer's and user's
part number

Manufacturer's
CAGE code

PR U ——
—— e et ] e . e
—— e o o — e — ]
— e i e e e e ]

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.
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