The documentation and process INCH-POUND
conversion measures necessary to

comply with this revision shall be MIL-S-19500/5978
completed by 5 Sep 95. S April 1995
SUPERSEDING

MIL-S-19500/597A

14 September 1994
MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, QUAD, FIELD EFFECT TRANSISTORS,
N-CHANNEL, SILICON TYPE 2N7334
JAN, JANTX, JANTXV, JANS, JANHC, AND JANKC

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

1. SCOPE

e a [ gy Phic el llmetlme aciiama e o Y.y PN - Y ..V S P o
1.1 Scope. This specification covers th jrements for gusd N-channel, snhancement-mode,

datal) oo
UTLEIL T
MOSFET, transistor intended for use in high density power switching applications. Four levels of product
assurance are provided for each device type as specified in MIL-S-19500, with avalanche energy ratings (Eag
and Exg) and maximum avaianche current (iag). Two {eveis of product essursnce for die.

&
i

1.2 Physical dimensions. See figure 1 (MO-036AB, dual-inline package), figure 2, and 6.3 for JANKC and
JANKC die dimensions.

1.3 Unless otherwise specified, maximum ratings (T, = +25°C).

Type Py V Ves 1oy &/ Ip2 &/ Is
Tc = +25°C Tc= +25°C Tc= +100°C
(free air)
"] V_dc A -~ A dc A dc
2N7334 1.4 £20 1.0 0.6 1.0
Eas | Ear | IaR Ipy | Top and Max rps(on) v Rauat Raua2
r) 3 Ts16 Vgs = 10 V dc, Ip = Ipy | maximum Max
i {i die) {4 die)
Ty = +25°C [Ty = +150°C
Mji | Mi A A (pk) ¢ ohm ohm i i)
75 .14 1.0 4.0 -55 to +150 0,70 1.4 90 50

- - A L N, aa _ee ~ P Y ~ =
1/ Derate linearly, 11 mW/°C for T.) +25 °C. P, =

0/ 1. T, max - T,
TP N (Req) X (Rpg(on at T, max)

3/ I =4 I, I, as calculated in footnote 2.

| Beneficial comments (recommendations, additions, deletions) and sny pertinent data which may be of |
I use in improving this document should be addressed to: Commander, Defense Electronics Supply Center |
l ATTN: DESC-ELDT, 1507 Wilmington Pike, Dayton, OH 45444-5765, using the Standardization Document

|_Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter. I

N/A FSC 59561
18 i i i limited.
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Symbol Dlme__nji;o_n_s MNnteec
A Inghes Millimeters |
Min Max Min Max
A .105 105 2.67 4,45 1
A4 .025 .055 0.64 1.40 1
B .015 .021 0.381 | 0.533
84 .038 .060 0.97 i.52
[ .008 .0i2 0.203 { 0.305
D .690 .770 17.53 119,54
E .290 =325 7,37 8.26
Eq .280 .310 7.1 7.87 10
eq .100 TP 2.54 TP 5 6
e .300 1P 7.62 1P 5,6
L 125 AT 3.18 4,45 Al
Ly 000 .030 0.00 0.76
a 15°¢ 0° 15° 7
N 4 4 8
R .010 0.25
S .030 .095 0.76 2.41
FIGURE 1. Dimensions and configuration (MO-036A8).
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NOTES:

10.
1.

Nimanciane ara
VINKIRD IWD O

Metric equivalents are for general information only.

n inchac
0 INCheS.

Refer to applicable symbol (ist.

Dimensioning and tolerancing in accordance with ANSI Y14.5-1973.
Leads within .005 inch (0.13 mm) radius of true position (TP)
at gauge plane with maximum material condition and unit

instalied.
eq and e applies in zone L4 when unit installed.

a apphes to spread leads prlor to installation.
N is the number of terminal positions.

Otlinas an uhich tha ceatina nlana ie coincident with the

VULLITIES UT1 WilILil Vi% SVuulsirg pruwine oo W

base plane (Aq = 0), terminals lead standoffs are not
required, and By may equal B along any part of the lead above
the seating/base plane.

€y does not include particles of package materials.

This dimension shall be measured with the device seated in the

seatmg pllne gauge JEDEC outline io. Gs-3.

FIGURE 1. Dimensions and configuration (M0-036AB) - Continued.
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.018  0.46
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.087 2.21

NOTES:

1. Dimensions are in inches.

2. Metric equivalents are given for general information
only. ) B

3. Unless otherwise specified, tolerance is +.005 inch (0.13 mm).

4. The physica! characteristics of the die thickness are 0187 in
back metal is gold (Au). The top metal is aluminum and the ba
drain.

FIGURE 2. JANHCA and JANKCA die dimensions.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
Check the source to verify that this is the current version before use.

(0.475 mm)

ey -

The

ck contact is the



MIL-S-19500/5978

1.4 Primary electrical characteristics at Tp = +25°C.

Min V(gr)pss Ves(th)1 Max Ipgst Max rpgcony1 1/
Type VGS=OVdC Vps 2 Vgs Vgs = 0 Vv dc Vgg = 10 Vv de
Ip =1 m de Ip = 0.25 mA Ip = 1p2
Vps = 80 percent Ty = +25°C
of rated Vpg
V_dc V_dc HA dc ohms
Min Max
ENT334 100 2.0 4.0 25 0.70

1/ Pulsed (see 4£.5.1).

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-$-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 handbooks are
available from the Defense Printing Service Detachment Office, Building 4D (Customer Service), 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)

2.2 Order of precedence. In the event of 8 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 obtained.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
Check the source to verify that this is the current version before use.
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3. REQUIREMENTS

3.1 Associated detail specification.
MIL-S-19500 and as specified herein.

5.2 Abbreviations, symbois, and definitions. Abbreviations, symbois, and definitions used herein shait
be as specified in MIL-S-19500.

3.3 Design, construction, and physicai dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S-19500 and on figure 1 herein.

3.3.1 Lead finish. Lead finish shall be solderable in accordance with MIL-S-19500.
3.4 Marking. Marking shall be in accordance with MIL-S-19500.

3.5 Electrostatic discharge protection. The devices covered by this specification require electrostatic
protection.

Aa_ A8 f_ At _a L — At 2 A

£ a aamm . 1A fal A ? . e __._ 2.4 L e ab
D210 WO OPVILES MUISEL DF NANCTLET Wil Cerlairn precautions L0 avoiu camage oue 10 wne

accunulation of electrostatic charge. The following handling practices shall be followed:
a. Devices shall be handled on benches with conductive handling devices.
b. Ground test equipment, tools, and personnel handling devices.
c. Do not handle devices by the leads.

d. Store devices in conductive foam or carriers.

e. Avoid use of plastic, rubber, or silk in MOS areas.

g. Care shall be exercised, during test and troubleshooting, to apply not more than maximum rated
wnltana ¢a amus laad
vOlileygT U @iy tTau.

h. Gate must be terminated to source, R S 100 k, whenever bias voltage is to be applied drain to

souirce.
4. QUALITY ASSURANCE PROVISIONS

4.1 Samoling and inspection. Sampbling and inspection shall be in accordance with MIL-S-19500 and as
specified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-$-19500 and as
specified herein. Alternate flow is allowed for qualification inspection in accordance with figure 2 of
MIL-S-19500.

4.2.1 Group E inspection. Group € inspection shall be conducted in accordance with MIL-S-19500 and 4.4.4
herein,

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
Check the source to verify that this is the current version before use.




4.3

MiL-S-19500 and as spectned herein,

herein.

Screening (JANS, JANTX, and JANTXV levels only).

MIL-S-

19500/597

Screening shall be in accordance with table 11 of
The following measurements shali be made in accordance with tabie i
Devices that exceed the limits of table | herein shall not be acceptable.

Screen (see Measurement
table II of
HiL-5-19500) JANS tevel JANTX and JANTXV levels
17 2 Gate stress test, (see 4.5.5) Gate stress test, (see &4.5.5)
hV Method 3161, (see 4.5.3) Method 3161, (see 4.5.3)
9 Vv Igssis Ipssy, subgroup 2 of table I herein Subgroup 2 of table 1 herein
10 Method 1042, test condition 8 Method 1042, test condition B
i1 igss1. Ipss1. Tps(on)1. VGs(th)1 igss1. Ipss1. rps(on)1. .
Subgroup 2 of table | herein; Vgs(thy1: Subgroup 2 of table | herein
Alggs1 = £20 NA dc or £100 percent of
initial value, vhichever is greater
Alpsst = 225 pA dc or £100 percent of
initisl value, whichever is greater
i2 Method 1042, test condition A, t = 240 hours |WMethod 1042, test condition A
i3 Subgroups 2 and 3 of table I herein; Subgroup 2 of table I herein;
Algggy ® 220 M dc or £100 percent of Algggy = 20 M dc or £100 percent of
fnitial value, whichever is greater initial value, whichever is greater
dipggy = 225 A dc or 2100 percent of Alpgg1 = 225 pA dec or 2100 percent of
initial value, whichever is greater initial value, whichever is greater
Arpsion)yt = $20 percent of initial vatue Arpsionyt = t20 percent of initial value
AVgs(thy1 = £20 percent of initial value AVGS(thH = 120 percent of initial value
17 shall be performed anytime before screen 10.

&/
4.3.1

This is a stress test designed to insure

i JANC

Scre

a8 rugged product.

Screening shall be in accordance with MIL-S-19500 (see appendix

H). As a

minimum, die shatl be 100 percent probed in accordance with group A.

4.4 Quality conformance inspection.
MIL-S-19500 and as specified herein.
sccordance with figure 2 of MIL-S-19500.

4.4.1 Group A inspection.
table I herein.
herein,

4.4.2 Group B inspection.

specified for sn.bgroq: testing in

1l aue Ela
e

ac €
TOULIOWS.

as

Quality conformance inspection shall be in accordance with
Alternate flow is allowed for quality conformance inspection in

Group A inspection shall be conducted in accordance with MIL-S-19500 and
Electrical measurements shall be in accordance with the table I,

subgroup 2, group A

Group B inspection shall be conducted in accordance with the conditions
able Iva (JANS) and table [Vb (JAN, JANTX, and JANTXV) of MIL-S-19500 and

table !' euhnrnw 7 group A herein,

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
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4.4.2.1 Group B inspection, table [Va (JANS) of MIL-S-19500.
Subgroup Method Condition

83 1051 Condition G.

B4 Not applicable.

85 1042 Condition A, Vpg = 80 percent of rated, T, = +175°C, t = 120 hours. Read and
record VBR(DSS) (pre and post) at Ip = 1 mA. Read and record Ipss (pre and
post), in accordance with table V. Electrical measurements in accordance with
table 1, subgroup 2 herein. No more than 15 percent of the sample shall be
permltted to have a AVgp(pssy shift of more than 10 percent and Alpgg greater
than 50 uA.

BS 1042 Condition B, Vgg = 80 percent of rated, gate stress T, = +4175°C, t = 24 hours.

B6 3i6i See 4.5.2,

4.4.2.2 Group B inspection, table IVb (JAN, JANTX, and JANTXV) of MIL-S-19500.
Subgroup Method Condition

B2 1051 Condition G

B3 1042 Condition A, Vpg = 80 percent of rated, T, = +150°C, t = 160 hours.

B3 1042 Condition B, Vpg = 80 percent of rated, T, = +150°C, t = 24 hours.

85 and B6 Not apolicable.
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-S-19500 and as follows.

Electrical measurements shall be

in accordance with the table I, subgroup 2, group A herein.

Subgroup
c2

cé

cé
4.4.4
with the table I,

Subgroup
q

(4
1

E2

m
~n

E4

ES

Method
2036

1042

1042

Group E inspection.
specified for subgroup testing in table VI1 of MIL-S-19500.

Condition
Test condition E: The sampling plan applies to the number of leads tested. A
minimum of three devices shall be tested.

Condition A, Vpg = 80 percent of rated T, = +150°C, t = 340 hours. Electrical
measurements in accordance with table I, scbgroup Z herein,

Condition B, Vpg = 80 percent of rated, T, = +150°C, t = 24 hours.

Group E inspection shall be conducted in accordance with the conditions
Electrical measurements shall be in accordance

subgroup 2, group A herein.

Method

=)
(¥}

1042

-l

3161

Condition sampling plan
1 22 devices, ¢ = 0
Test condition A, 1,000 hours; 22 devices, ¢ = 0

Elacstrniral manciinamane eabla ¥
CielITICE ARaSUrSTRNtS, (&80te i,

subgroup 2 herein.

n
-t

act canditian D
sy ConGITidn ©

(=]

Not applicable,

l 90°C/U max imum, 5 devices, ¢ = 0

Not applicable,

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
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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 & of
MIL-STD-750.

4.5.2 Thermal resistance. Thermal resistance measurements shall be performed in accordance with method
3161 of HiL-ST0-750. Rgya maximum = 90°C/W, for each die.

a. Iymeasuringcurrent . . . . . . . 4. 0 .. 10 mA.

b. Iy drain heating current . . . . . . . . . . .. 0.15 A (minimum).

c. ty heating time . . . . ... ... Steady-state (see method 3161 of MIL-STD-750

for definition).

d. Vy drain-source heating voltage . . . . .. .. 15v

e. typ measurement time delay . . . . . . . . ... 30 to 60 us.

f. tgy semple window time . . . . . . .. .. ... 0 s maximm,

4.5.3 Thermsl impedance (2g;c measurements). The 2g)c measurements shall be performed in accordance

with MIL-STD-750, method 3161. The maximum limit for 2g¢ in screening (see table 1! of MIL-S-19500) shall

be derived by each vendor by means of statistical process control. Uhen the process has exhibited control

and capability, the capability data shall be used to establish the fixed screening limit. In addition to
screening, once a fixed limit has been established, monitor_all future sealmg lots using a random f\ve

piece sample from each tot to be plotted on the applicable X, R chart. If a {ot exhibits an out
condition, the entire lot shall be removed from the line and held for engineering evaluation and

disposition. This procedure may be used in tieu of an in line process monitor.

-0\
)

r'

-

8. Measuring current (Ig) . . . . . - . . ... 10 mA,
b. Drain heating current (1) . . . . . . . . . .. .15 A minimum,

c. Heating time (ty) . . . . .« ¢ oo o0 o0 .. 100 ms.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
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source on-state
resistance

Pulsed (see 4.5.1),
Ip = rated Ip2

TABLE 1. Group A inspection.
Inspection 1/ M1L-STD-750 Symbol Limits unit
Method Conditions Min Max
Ciharoum 1
i~ SBh4- NN
Visual and mechanical 2071
inspection
Subgroup 2
Breakdown voltage, 3407 |vgg = O V dc, V(BR)DSS 100 V dc
drain to source ip = 1 m ac,
Condition C
Gate to source 3403 [vpg = ‘-‘gg, VGs(th)i 2.0 4.0 [ vde
voltage (threshold) Ip = 0.25 mA dc
Gate current 3411 (Vgs = +20 V dc and Igssi £100 nd de
-20 v dc,
8ias condition C,
uv_._ =N
Vps = ©
Drain current 3413 |vgg = 0 V dc, Ipsst 25 MA dc
V55 = BO percent of
rated Vos,
Bias condition C
Static drain to 3421 [Vgs = 10 V dc, ros(on)1 0.70 [ Q
source on-state Pulsed (see 4.5.1),
resistance condition A,
Ip = rated Ip;
(see 1.3),
In = Ipy (see 1.3) ros{on)2 0.80 n
Forward voitage 4017 Pulsed (see 4.5.1), Vsp 1.5 v
(source drain Vgg = 0 Vde, Ip = Ing
diode)
Subgroup 3
igh temperature Te = Ty = #125°C
operation:
Gate current 3411 |Bias condition C, Igss2 £200 M dc
Vgg = +20 V dc end
-20 V dec,
Y _ = N\ A~
Vps = 8V &
Drain current 3413 |Bias condition C,
Vgs *= 0 V dc,
Vps = 80 percent of Ipss2 0.25 |mA dc
rated VDS
Static drain to 34621 |Vgs = 10 V dc, rps(on)3 1.6 Q

Caa fnntnnta at and tahia
See focotnote at eng table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T19:31Z
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TABLE i. Group A inspection - Continued.
Inspection 1/ MIL-STD-750 Symbol Limits unit
Method Conditions Min Max
Subgroup 3 - Continued
Gate to source 3403 (Vps = Vgs. Ves(th)2 1.0 V de
voltage (threshold) lp = 0.22 mA dc
Low temperature !C - "rJ = -55°C
operation:
Gate to source 3403 |Vps 2 Vgs. VGs(th)3 5.0 V dc
voltage (threshold) Ip = Ogg mA dc
Cidnarmm L
=2/ S
Switching time test 3472 |Ip = rated Ipy,
Vgs = 10 V dc,
Rg = 24 Q,
Voo = 0.2 VBRr(DSS)
Turn-on delay time td(on) 20 ns
Rise time T 25 ns
Turn-off delay time td(off) 40 ns
Fall time 1 { &0 ns
Subgroup 5
Single pulse avalanche 3470 (see 4.5.4 Eas
energy
Electrical measurements Group A, subgroup 2
herein
Safe operating sres 3474 [Vps = 80 percent of
test rated Vgp(pss).
tp = 10ms,
Ip = .25 A
Electrical measurements Group A, subgroup 2
herein
Subgroup 6
Not applicabie

.

ling plan, see MIL-S-19500.

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




MIL-S-19500/5978

4.5.4 single pulse avalanche energy E,g.

- - 1
]

a. Peak current {igg) - - - « « < + ¢« o o . ...

b. Peak gate voltage (Vgg) - « « « « « = -+ o ¢+ o o 10 V de.

c. Gate to source resistor (Rge) . . - . . . . .... 25SRggs2000Q.
d. Initial case temperature . . . . . . . . . . < . . . +25°C +10°C, -5°C.
6. INGUCTNCE « « + v v e e e e e e e e e .. 2Epg/Upy 2 (Vgg - Vpp) ™ minimum
—_—
vBR
f. Number of pulses to be applied . . . . . . . . . .. 1 pulse minimum.

g. Supply voltage (Vpp) - « « « & ¢ o ¢ o o o 0 o v . s 25 V dc minimum.
4.5.5 Gate stress test.

8. Vgg = £30 V minimm.

b. t = 250 s minimum.
5. 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 notes specified in MIL-S-19500 are applicable to this specification.

6.2 Acquisition requirements. Acaguisition documents should specify the following:

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

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

¢. Lead material and finish may be specified (see 3.3.1).
6.3 Suppiiers of JANHC and JANKC die. Th
letter version (example, JANHCA2N7334) will

JANHC and JANKC ordering information
PIN Manufacture AG!
57953
gNE?L JANKCA2NT334
ENT334 JANKCAZNT334
12
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6.4 Substitution information. Devices covered by this specification are substitutable for the
manufacturers’ and users’ Part or ldentifying Number (PIN). This information in no way implies that
manufacturers’ PIN’s are suitable as a substitute for the military PIN’s.

I Military Manufacturers’ Manufacturers’ and users’ PIN
__PIN CAGE code
2N7334 59993 IRFG110 '

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER DLA - ES
Navy - EC
Air Force - 17 (Project 5961-1768)
NASA - WA

Review activities:
Army - 34 AR, MI
Navy - AS, CG, MC,
Air Force - 13, 19, 85, 99

13
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