
The documentation and process conversion
measures -easary to comply with this
revision shall be completed by 8 September 1988.

MILITARY SPECIFICATION

SEWCONDUCTOR OEVICE, FIELO EFFECT TRANSISTORS,
N-CNANNEL, SILICON TYPES 2Wi764, 2N6766, 2N6768, 2N6770,

JANTX, JANTXV, ANDJANS

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

1. SCOPE

t41L-S-195D0/543C

t41L-s-19500/543B
24March 1986

1.1 Scope. This specification covers the detail requirements for an H-Channel, enhancement-mode,
NOSFET, power transistor intended for use in high density power switching applications. Three levels
of product assurance are provided for each device type as specified in HIL-S-19500. See note 6.5 for
JAN level.

1.2 Physical dimensions. See figure i. TO-Z04AE for types 2N6764 and 2N6766; TO-204AA for types
2N6768 and 2N6770 (formerly T03).

1.3 Maximum ratings.

I i I 1 I I I 2/l I I IT Iv dV r
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I !I

Iw !V dclV dclV dc! A dc ~ ~ ~ ~ ~A(pk)! xl !
/ I 150 ~ : rl—
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I
1 38.0 I 24.0 I 38.0 [160 !-55 to~ 1

I I
12M6766~

I I +150 I
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/ I
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I ! I
12N67701

I 1
I 15001500I I 12.0 I 7.75 I 12.0 I 52 I I 500 I

1/ Derate linearly 1.2!#”C forT > 25”C.
~/ Derate above Tc = 25 C accordi\g to the formula 10 =

G*
P(rated) where

P(rated) = 150 - (T~25) (1.2) uatts; K .max ros(on) atTJ . 150”C.

1.4 Primary electrical characteristics atTe = 25”C.
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[ I R~c

1
Type ~ VGS= O lv~s ~ v= [vGs=i) i VGs = 10 V dc I Max I

I I I I I
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/

I I
Lra d Vos

I
at Iol

I I
at 102 I

i I

I V dc I Vdc I WA dc I ohm I ohm I *c/u /
l— t
I !**;25 / i L3 i

2U6764I 100
1

I 0.055 ; lpy5 1 t
2N6766I 200 / 1 0.085 . I I
2N67681 400 I i I 0.3 i 0.75 i i
2P167701 500 I 1 i 0.4 I 1.0 1 i

10eneflcla} ccmnents (recomnendatlons, additions, deletions} and any pertinent data which may be 1-
Iofuse in improving this document should be addressed to: Rome Air Development Center, (RADC/R8E-2)1
lGriffissAFB, NY 13441, by using the self-addressed Standardization Oocument Improvement Proposal I
l(DDForM 1426) appearing atthe endof this document orby letter. I
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following
specification to the extent sgecified herein. Unless
documents shall be
Standards (DODISS)

those listed in the issue of the
and supplement thereto, cited in

specification and standard form a part of this
otherwise specified, the issues of these

Department of Defense”Index of Specifications and
the solicitation.

SPECIFICATION

MILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.

STANDARD

MILITARY

G MIL-STD-75D - Test Methods for Semiconductor Devices.

(Copies of the specification and standards required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.]

2.2 Order of precedence. In the event of a conflict between the text ofthis specification and the
references cited herein (except for associated detail specifications, specification sheets or MS
standards), the text of this specification s’halltake precedence. Nothing in this specification,
however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 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 specified in MIL-S-19500.

‘(BRIDSS - - - - Drain to source breakdown voltage, all other terminals short-circuited to
source.

Is- ------ Source current th~ough drain

c-- ------ Coulomb.

gFs-- ----- DC forward transconductance.

I(I~o)----- Source pin to case isolation

diodes (forward biaSed VSD).

current.

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

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52; a copper core is
permitted. Lead finish shall be gold, or tin, or solder dip. Where a choice of lead material or
finish is desired, it shall be specified in the contractor purchase order (see 6.3).

3.3.2 Internal construction. Multiple chip construction shall not be permitted.

3.4 Marking. Marking shall be in accordance with MIL-S-19500. At the option of the manufacturer,
the fol-marking may be omitted from the body of the transistor but shall be retained on the
initial container.

#
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i Dimensions i i
I

~
symbol ~ l?4i11tmeters ~Notes !

I I

~Wn /!4ax :t4in lMax I I
Ill

I I I
A ! .250 ~ .360 j 6.35 ~ 9.15 i i

~

do I i .875 i i22.23 i i

~Ll I i .050I \12.70 I
I I I I

i dP i .151 ~ .161 ~ 3.84 ~ 4.09 ~

~
\i.177~1.197 j29.S0~30.40 1

I I
I I I I

iR i .495 ~ .525 ~12.57 113.34 i

~
I .131 : .1881 3.33 \ 4.781

I 1 I
1 h a

MOTES
1. Dimensions are in iriches.

is \ .655 ~ .675 [16.64 117.15 j ~

2.
3.

4.

5.
6.

k

t4etric equivalents are given for general information only.’
.

These dimensions should be measured at points .050 (1.27 m) and .055 (1.40 m)
below seating plane. Mhen guage is not used measurement will be made at the
seatlng plane.
The seating plane of the header shall be flat within .001 (0.03 mm) concave
to .004 (0.10 m) convex inside a .930 (23.62 m) diameter circle on the
center of the header and flat within .001 (0.03 mm) concave to .006 (0.15 m)
convex overal1.
These dimmslons petiin to the 2N6764 and 2N6766 types.
These dimensions pertain to the 2N6768 and 2N6770 types.
f40untfngholes shall be deburred on the seattng plane side.
Drain is electrically connected to the case.

F16URE1. ?hysfcaldim?nsfonsof transistor type TO-204AE, 2N6764, and 2N6766;
Tor types m-~~, and 2NbllU.

3
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MIL-S-195001543C

3.5 Electrostatic discharge protection. The devices covered by this specification require
electrostatic protection (see 6.’2).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500, and
as speclfled hereln.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-S-19500.
Alternate flow 1s allowed for qualification inspection in accordance with figure 2 of MIL-S-19500.

4.3 Screening (JAi’JTX,JANTXV, and JANS levels only). Screening shall be in accordance with
MIL-S-19500(table 11), and as speclfled hereln. The following measurements shall be made in
accordance with table I herein. Devices that exceed the limits of table I herein shall not be
acceptable.

I I
lScreen (see I

Measurement I

~table IIof I
I

I
‘~MIL-sTb19500) I JANS levels I JANTX and JANTXV levels i

“1
i3 iTestcondition F, except Tlow= -55”C, ~Test condition, except Tlow= -55°C, i
I 120 cycles 120 cycles I
I I
‘~ ~/ ~1 ~Method 3470 (see 4.5.4) \Method 3470 (see 4.’5.4) I

I

i ~/ \t4ethod3161 (see 4.5.3) ~Method 3161 (see 4.5.3) I
I I

.1 9 IIG S , 10 ‘jl,gate stress test (see lGate stress test (see 4.5.5) subgroup 2of I
I 14.$.1) su~group 2 of table I herein Itable I herein

!
\ 10 ~i4ethod 1042, test condition B ~Method 1042, test condition B i

I

I 11 lIGsslslDS1s ‘DSon 1s ‘GS(th)l
I iSubgroup ~ of tab[e ~ herein;
I I

lIGssl, IDS1, r~son I; VG (th)l
ISubgroup ~ of tab~e ~ here$n
I

i i AIG~C+ = *2(3nA ~c or *1OO% of i i
I ~ inltlal value, whichever is greater I I
I I I
i i AID~sJ=*25 uAdcor*100%of i I
I I inltlal value, whichever is greater 1 I

i 12 iMethod 1042, test condition A and C \Method 1042, test condition A
j(see 4.3.1)

i
I

I I I
I

~ 13 ~Subgroups 2 and 3 of table I herein; ~Subgroup 2of table I herein; I
I

i i AIG~ ~ .*20 nAdcor*100%of
2

i AIG$jl . *2O nA dc or *100%of i
I inl lal value, whichever is greater I inl lal value, whichever is greater

/ I I !
! AID ~ = *25 WAdc or *100%of I AID . *25 VA dc or *100%of I

/ ! in;$lal value, whichever is greater I in;;~al value, whicheveris greater
I I I I
i ~ ‘rDS(on)l = *20% of initial value. ~ ArDS(on)l = *20% of initial value. I
I
I ~ AVGs(th)l= *20% of initial value. ~ Av&j(th)l = *2~%Of initial value. iI I

1/ Shall be performed anytime before screen 9.
~/ This test method in no way implies a repetitive avalanche energy rating. This is a stress test

designed to ensure a rugged product.

4
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4.3.1 Power burn-in. Power burn-in conditions are as follows: T .= +25”C, -5 +1O”C’ VDS~ 10
V minimum;

‘R
amusted to meet a junction temperatureof 140C -O +18 Cby controlling *G

voltage to o tain a specific 10 current required to apply an appropriate power for the device under
stress. Power condition andT requirements can be established by AvsD measurement technique

idescribed in NIL-STD-750 metho 3161. t . 240 hours for condition C.

4.4 Quality conformance inspection. Quality ~onfomnance inspection shall be in accordance with
MIL-S-l~lJ lternate tl ow is allowed for quality conformance inspection in accordance with figure
2 of MIL-S-i9500.

4.4.1 Group A inspection. Group A inspection shall reconducted in accordance with NIL-S-19500,
and table here$n. (Erid-pointelectrical measurements shall be in accordance with the applicable
steps of table IV herein.)

4.4.2 Group B inspection. Group B inspection stIallreconducted in accordance with the conditions
specified for subgroup testing in table IVa (JAM) and table IVb (JAHTX and JANTXV) of NXL-S-19500,
and table IIa and IIb herein. Electrical measurements (end points) and delta requirements shall be
in accordance with the applicable steps of table IV herein.

4.4.3 Group C inspection. Group C inspection shall reconducted In accordance with the conditions
specified for subgroup testing in table V of NIL-S-19500, and table 111 herein. Electrical
measurements (end points) and delta requirements shall be in accordance with the applicable steps of
table IV herein.

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

4.5.1 Pulse measurements.
?41L-STO-75U.

4.5.2 Thermal i
method 3161 of MIL
parameter measurements sha~l

Conditions for pulse measurement shall

Thermal impedance measurements shall be
The maximum limitof ~C(max) shall be
apply:

beas specified in section 4of

perf~rmed in accordance with
0.G3C/U. The following

a.

b.

c.

d.

e.

f.

4.5.3

Measuring current (IN)- - - - - - - 10mA.

Orain heating current (IH)- - - - - 4A.

Heating time(~) ------- -- Steady state-(see 141L-STO-750method 3161 for
definition)..

Drain-source heating voltige (VH) - 25 V.

14easurementtime delay (~)- - - - 10 to 60 Vs. .

Sample window time (tsU)- ---- - 10 us maximum.

Thermal response (AVSD measurement). The delta Vso measurements shall be performed in
accordance w tna Slol 1’UIL>IU-- 15U The delta VSD conditions (IH and VH) andmaxinium
limit shallw~e d’!$iv~dby ea~h vendor from-the thermal resoonse curves (see fiaure 2) and shall be
specified in the certifi~ate of conformance prior to quali~ication. The follo~ing parameter
measurements shall apply:

a. Measuring current (IM)- . - - - - - 10w.

b. Orain heating current (IH)-- - - - 4 A minimum.

c. Heating time(tH) ------- -- 100 ms.

d. Drain-source heating voltage (VH) - 25 Vminimum.

e. 14easurementtime delay (~)- -- - 10to80lls.

f. SiWle windowtime(tcu)-- - - - - 10 USmaximum.

5
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I Inspection

[ Subgroup 1

ivisual and mechanical
I inspection
I
~ Subgroup 2

IForward
1 transconductance

/ 2N6764
I
16 2N6766
I
i 2N6768
I
i 2N6770
‘1
I
lBreakdown voltage,
I drain to source
I
I 2N6764
i 2!J6766
I 2N6768
I 2N6770
I
lGate to source voltage
I (threshold)
I
lGate current
‘1
I
[Drain current

!

t41L-s-19500/543c

TABLE I. Group A inspection.

141LST0750-- I LTPD 1/ I I Limits I I
l–l ~1

ethod1 Conditions IJANSI_ ,i Symbol ~blin ~Max ~Unit I
I I IJANTXV I I

I I I
“// I

I / / /
2071 I I

I
I

3475

3407

3403

3411

3413

i
I.Staticdrain to source ! 3421
\ “ON’’-stateresistance

~
I 2N6764
I 2N6766 I
I 2N6768 I
I 2N6770 I
I I
iDrain to source i 3405
I “ON’’-statevoltage I

I
/ 2N6764 I
1 2U6766 I
I 2N6768 I
I 2N6770 I
I I
lForward voltage I 4011
I (source drain diode) I
I I
I 2N6764 I
I 2N6766 I
I 2N6768 1

2N6770 I
/ I
Se~~o~tnotes atendof table.

I
lPulsed (see 4.5.1)
I

:
I
I
i
I
I

I
IVS=OV; ID=l.OMA;
~b!as condition

I
I
I
I
I
lvos~v s;
~11)= .2!mAdc

IV5 =*20V dc;
~b?as condition; VDS= O I

I

[;!~s=c~nli$;~n C
i
I

:vDs= 80%of rated VDS I
I

IVG = 10 ~dc; condition, ~
\pu?sed (see 4.5.1)

I
lID=24Adc I
IID= 19 A dc I
IID= 9Adc I
\ID= 7.75Adc 1

[VGS = 10 V dc; condition A, :
Ipulsed (see 4.5.1)
I I
lID=38Adc I
lID=3DAdc
lIO=14Adc

1
I

~IO =12Adc I

~Pulsed (see 4.5.1) !
I

1 I
11s= 38 A dc I
!IS=30Adc I
iIs= 14Adc I
iIs=12Adc I
I I

I
I
I

/
I

/
I
I
i

I
I

:
I

/
I
I
I
I

/
I
I
I
I

/
i
!
‘1
I
I
I
I
I
I
I

/
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

i

!
I
igFs
I
I
I
I
I
I

~

I
I
lV(BR)Dss
I
I
I
I
I
I
I
\vGs(th)l

I
/IGssl

ilDSS1
I
I
I
\rDS(on)l

I
I
I
I
I
I
\vDs(~n)

I
I
I
I
I

\Vso

I
I
I
I
I
I

I
I
I
I
1
I

i
19.0
I
19.0

~8.O

18.0
I
I
i
I

i100
I200
I400
\500

[2.0

1---
I

/

i

‘L--
I---
I---
I---

;0.85
10.80
I

I

~ 27

~ 27

I 24
I
I 24
I
I
I
I

I

is

/s

Is
I
Is

i
I

I
I--- ;Vdc/
I--- lVdc I
--- lVdc I
/--- \Vdc I
1
14.0 ~Vdc ~
I
I
I*loo ‘\nAd~\
II
I
! 25 ~LAdc!

/“ I /
Ill
Ill

/ i i
10.05510hm I
10.08510hm I
10.3 [ohm I
10.4 ~ohm I
1

I
/ II

12.49 i V :
12.7 1 v I
15.6 I V I
16.0 ~ V I

II i

il.8 I v I
11.7 I v I
~1.6 \ V I

I

6
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TABLE 1. Group A InspectIon - Continued.

-i I MIL S10750-- I LTPO 1/ I I Limits I (
I I -1 1~1 I

! Inspection l~ethodI Condltions I I Symbol I Min ~ Max ~Unit i
1 I !JANS~jfi;i [ I I

i II I 1111
I I

~ subgroup 3 i
I
~Tc =TJ = +125’C

I
---

Itiightemperature I
I operation: I
i 1

Gate current i 3411 iBias condition;
I
I

\3413

1
I
I
I 3421

Drain current lBias condition;
Iv= =OVdc
Iv s = 100% ofratid VOS
~{s= 80%of rated VOS

I

Static drain to
source “ONm-stite
resistance

2N6764
2M6766
2N6768
2N6770

IV = 10 V dc;
YIpu sed (see 4.5.1)

I

llO=W:
11~=
IID = 9Adc
{ID = 7.75 A dc
I

II I

i ! !
10.0941 ohm I
10.1531 ohm I

I
I 1=

:1.0
I
I
I
I
I
I---
1

i
Gate to source I 3403
voltage (threshold)I

I

ivos2 vs;
110= .2! mA dc
I
~Tc = TJ = -55°C

I
IVDS > V ;

FIID .-.2 A dc
I
I
I
110 = h;~fvr:yd 101,
iVG$ =
l&N = 4.7n, R

%
z 4.70

IVDD = 50% of ra d VOS
I

ILow temperature I
\ operation: I

I
I Gateto source i 3403
I VOItage (threshold)I
1-
! Subgroup 4

~Switching time test
1

3472

i

\
I Turn-on delay time
I

35

35

i
I
I
I
I
I
I

/

I

i
I---

L--
I
I---

L--
I

I 2N6764 I

! 2N6766 I
I

1 2N6768 I

i 2N6770 - ~
I
I I---

See footnotes at end of table.

I
I ns
1
\ ns

I ns
i

35

35

I
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TABLE 1. Group A inspection - Continued.

I I MIL-STD-7543 I LTPD ~/ I I Limits I 1-
1 I I I 1~1
I Inspection iMethodl Condltlons

I ~JAMS~JANTX\ ‘ymbol / ‘in / Max / Unit /I
1 1. I IJANTX:I ‘1111,

I

/ / / /
l! ,

I 11
I--- ~ 100 ~ ns ;
I
I--- \ 100 ~ ns

/
L-- 165jns I
II I
I---/ 50~ns I
I I
I
11’ ; !
I

/ ‘--

~‘--
----

1
I---
I
I

Subgroup 4 (continued)~ I
I
I
I

~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

!

/
I
I
I
I

I
I
I
I
I
1
I
I
I
I
I

/
I
I
I
I
I
I
I
I

I
I
Iq.
I
I
I
I
I

I
1
I
Itd(off:

/
I
I

/
I

I
‘1
;tf

I

;
‘;

‘/

/
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

}
I
I
I

Rise time

2iJ6764

2ii6766

2N6768

2N6770

5 Turn-off delay time

2N6764

2N6766

2N6768

2N6770

Fall time

2it6764

2N6766

2N6768

I
I 125 ~ ns
I

I
I
I

I 125 ~ ns
I
1 150 ~ ns
I
I 150 ~ ns
I
II

I I ‘1

i ---

/ ---
I

I
I 100‘~ns
I
I 100 ~ ns
I
175~ns
I
1 70 ‘1ns
I

‘1

/
I
I
I
I
I

i---
I
I---

I
I 21i6770
I
I
~ Subgroup 5

lSafe operating area
\ test

I High voltage test

/ 2N6764

: 2N6766

I 2N6768
I
I 2N6770
I
1

I
I
1
I
I
I

I i

i 3474 iSee figure 3
I IVDS= 80%of ratedvDs

I
!1

I
/

I
I
I
I
I
I

I

i
I
I
I
I

i
II

I
I
I
I
I
I

~Electricalmeasurements iSee tableIV,steps 1, 2,
I \3,4, 5, 6, and 7
I

i I I I—-S-

ee footnotes atendof table.
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TA8LEI. Group A inspection - Continued.

-i I MILSill750-- 1 LTPO 1/ I I LI i I (
I Inspection I ----+-
1 kethod I Condl ti ons
I

Hin ltht ~ ‘nit I
I I I IJANTXVI Ill i

I
I Subgroup 6
I
~Not applicable

~ Subgroup 7

~6ate charge

I Test 1

I t4inimumoff-state
I gate charge

61
I 2N6J64
I
1 2M6766
1

2N6768
i
I 2!/6770
I

! Test 2
l—

II
l!
I
t I
ii
Ii
I 3471 lCondition A orB

~ On-state gate charge I

I 2N6764 I
I I
i 2ti6766
1
I 2N6768
I
1 2M6770

i
I Test3
l—
i htaximumon-state

gate charge
i
I 21J6764

/ 2M6766
1
i 2N6768
I

2iI16770
i
1 ---

I
I
1
i
I
I
I

i

3.0

3.0

4.0

55

i881

8.0 I

8.0 /

119

120

124

I

nC

Iic

nC

Seefootnotesat endof table.
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TABLE I. Group A inspection - Continued.

I I f411.-STD-150 I LTPD ~/ I
I I I
I Inspection IITethodl Condltiofis I
I II

i Symbol
~JANSIJANTX,!

I II IJANTXVI
I

m

Fiin

s I r
—1 I
Max ~ Unit i

I

!
1
I
IV
I

7.4 I
7.1 I

I
I
I
I

dc I
I
I
I

~ Subgroup 7(continued)[ I
I

I
I
I

I
I
I

)GP
s
I
I
I
I

/
‘1
“/Qgs

I
I

!
I
I
I

~Qgd
I
I
I
I
I
I
“pr

I

/
I
I
I

i Test 4 II
I
~ Gate plateau voltage ! /

I 1

i
I
I

4.5

:::
4.2

6.4

:::
5.2

24
24
25
27

i 2M6764 i i
I 2N6766
I 21i6768 : i
I 2N6770 II

@l I
i i I

‘1
I

6.3 I I
6.2 I I

; /
II
I I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

i Test 5 ii
I

~ Gate to source charge~ I
II

[ 2N6764 II
2N6766 II

I 2N6768 II
I 2N6770 Ii

I
I II

16 I I
15 I I

i
I
I

!
I
I
I
I

/
nC I

‘1 Test 6 II
I

~ Gate to drain chane ~ I

64 !
65 I

I
I
I
I
I
I
I

ns I
I
I
I

! 2M6764
I 2N6766

2M6768
i 2N6770
I

II
I I
I
I
I
I
I
I 3473
I
I

i
‘1 56 I

61 I
I

I
I
I

I
~Reverse recovery time = 100

30 v
A/IIs,

I
I

I
I 2N6764
I 2N6766
1 2N6768

i iIF= 38A
IIF= 30,A

: IIF= 14A
I IIF= 12A
II

i950i i
11200i I
11600I I

1
I
I

i 2N67i’O
“1 I
i II I i i

~/ LTPD numbers are tobe taken from MIL-S-19500.
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TA8LE IIa. Group B inspection for JANS device.

T I MIL STD 150-- 10uallflcation and I small lot r
I Inspection In ethod I Conditions narge lot quality Iquality conform-1

I
/

Iconfonnance inspec-~an~y in;s.ytion I

I
/ Ition LTPD ~/

! I
I

I 1- 1

Subqroup 1 i i
I
I 2066 ~See figure 1
I

i

lPhysical dimensions
I

Subgroup 2 I i
I
I 2026 I
I
1 1022 I
I I
I 1

1S01derabi1ity
I
~Resistanceto solvents

I Subqroup 3
51

lThennal shock
~ (temperature cycling)

i i
I 1051 lTest condition F3, except

ITIOW= -55C
i I

I
I
I

itkmetic seal
I

I 1071 i
I I

I a. Fine leak I
I
I

I i
I
I
I

/
I

i
I
I

i
I

i
I
I
I

1
b. Gross leak

1
i
i
lSee table IV, steps 1, 2, 3,
[4, 5, 6, and 7.
1

I

IElectrical measurements I

!
I 2075
I

I
lDeCap fntemal design
I verification

~See 3.3.2 i

!
i
I /
lTest condition A; all internall
!wires for each device shall bel
Ipulled separately.
I

I

I
I
I

1 I
t
I
~Condition D, see4.3.l

!
I
i

lPoweron time shall be 3
hfdnutes minimum i
12,000 cycles. No heat sink I
Inorforced-air cooling on
!the device shall bepennitted,~
Iduring the on cycle.
I I

i
I

i
I

I

/
I
1
1

i
I

I
lSEt4
1
lBond strength
1

i
I 2077
I
I 2037
I
I

I
I
I

I
I
lDie shear
I

Subgroup 4
I i

IIn::ittent operation

I
I
~Electricalmeasurements

I
I

lSee table IV, steps 1, 2, 3, i
14, 5, 6, 7, and 8.

~
I

1120 hours; see 4.3.1
~TJ= 200eC

i
~ Subqroup 5

i
iAccelerated steady-state ~ 1042
I operation life
I

1
I
I

I -—— I

iIWking legibility require- i
!ments shall not apply. I
I I i

See footnote atend of table.
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TABLE IIa. GroupB inspection for JANSdevice- Continued.

1 I MILSTilI50 IQ I 1 r
I

ualificationand
~ar9e lotquality I ‘5:liY I

Inspection ~ Method I Conditions Iconfonnance inspec-lconformance I
I I ltion LTPD ~/ Inspection I
I I 1 ~ Al nlc I
I I / I I

I
I ~ (continued) I I I I I
I “1
lElectrical measurements I

I I I
ISee table IV, steps 1, 2, 3, I / I

I I 14, 5, 6, and 7 I
I I
lBond strength (Al-Au die

I 1 !
\ 2037 lTestconditionA I I

~ interconnectsanly) I I /
I I I i I

1 Subgroup6 I I I

4
I \ I

Thermalimpedance I 3161 ~See4.5.2 I I
I I I I I I

12

~/ LTPDnumbersareto be takenfromMIL-S-19500.
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TA8LE IIb. Group 8 inspection for JANTX AND JANTXV.

T I !iIL~ 7S0-- I r
Inspection ~ Method 1 Conditions LTPD ~/ I

I I I I
I

1 Subgroup 1

~Solderability

~Resistance to solvents
I
i Subgroup 2
I
lThennal shock

I
(temperature cycling)

itiemetic seal
61

I a. Fine leak
I
I b. Gross leak
I
]Electrical measurements

i
I 1051
I
I
I 1071
I
I
I
I
I
i
I

i
lTestcondition Fl, except Tlow= -55”C,
~2S cycles.

I

/
I
I
I
Isee table IV, steps 1,2,3,4,5,6,
land 7

I
I Subgroup 3

i i
I

I I i
ihtennittento peration life (LTPO)j 1042 iTest condition D, 2,00D cycles;
I ~A cycles shall be 1 minute minimum
I I
~Electricalmeasurements

I
I Subgroup 4
I
ioecap, internal visual
I (design verification)
I
lBond strength
I

i
1 Subgroup 5
I
~Qualificationonly

I Thermal impedance
I
I Subgroup 6
I

IHigh temperature life

i

i
I
I
I 2075
I
I
I 2037
I
i
i
I
I
I
I
I 3161
i
I
I
I 1032
I

Isee table IV, steps 1, 2, 3, 4, 5, 6,
17, and8
I
I

~See 3.3.2

I
lTest condition A; All internal bond
[wires for each device shall be pulled
Iseparately.
I
I
1
I
1
~See 4.5.2

1
I
~TA= +150”C

~Electrical measurements i isee table IV, steps 1, 2, 3, 4, 5, 6,
I land 7

I I I

l_/ LTPD numbers are to be taken from #iIL-S-19500
.
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TA8LE III. Group C inspection.

1
I MIL-STD-750 Limits

Inspection 11’letnoa 1 Lonaltlons LTPD Symbol mln i Max Unit [
I 1~ 1~11 I I
I I II II 11

I
~ Subgroup 1
1
lPhysical dimensions

~ Subgroup 2

IThennal shock

I (glass strain)

lTenninal strength
‘~ (tension)

lHennetic seal
‘1
\ ~. Fine leak

~ b. Gross leak

lMoisture resistance
I
lVisual and mechanical
1 evaluation
i
~Electrical measurements

I Subgroup 3
I
:Shock

lVibration variable
I frequency
I
lConstant acceleration
I
lElectricalmeasurements
1
1
I Subgroup 4
1
lSaltatmosphere
j (corrosion)

~ Subgroup 5

li3arometerpressure test
I (not required for
I 2N;~;56:r 2ti6766)

; 2N6770
I
I Subgroup 6
I
lIntermittent operation
I life (LTPD)
1
lHermetic seal
I a. Fine leak
~ b. Gross leak

lElectricalmeasurements
I

ii
II
I 2066 ~See figure 1
I

I
!1
i 1056 I

I I
/ 2036‘\~jhyditionAi=lO1bs; t=15s
II
‘/1071 I

‘1

i ~
I
I
I 1021 /
1
I 2071 !
I I
‘~ I

ISee table IV, steps 1, 2, 3, 4, 5,
I 16 and 7
II
II
1 2016 I
I
I 2056 ‘i
I
I i
I 2006 I

I
; lSee table IV, steps 1, 2, 3, 4, 5,
I 16 and 7
I
ii
I I
I 1041 I
II
II
I I
11
I 1001 ~Test condition C
I

!VD5= 400 V dc
1‘J~s=500Vdc
1
1
I

1042 lTestcondition D, 6,000 cycles
lAcycle shall be lminutes.minimum

1071 /
I
I
i
lSee table IV, steps 1, 2, 3, 4, 5,
16, 7, and8

14

i---
I---

i
I

i
! .25 \mAdc i
I [
Ill
I I
I I
I i I
Ill

I I
h I
II I

I I I I 1111
See footnote at end ot table.
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TA8LE111. Group C Inspection - Untinued.

1 I MIL STU 750-- I I I Limits I I
I Inspection lRet.hodI Cond$tions I LTPO I Symbol ~win i Nax I Unit I
I j~/1
I i 1 1 II : I

I I
\ Subgroup 7 I~,. ~

l@alification only I
I I I
lThermal shock I 1051 ~-55°C to 150”C. 200 cycles
I (temperature cycling) I
I destructive I
1 ! I
Iliermeticseal ~ 1071 I
I a. Fine leak I
[ b. Gross leak 1 I
I I I

6 I Electrical i lSee table IV, steps 1, 2, 3, 4,
I measurements 1 15, 6, 7, and 8
I I
I Subgroup 8
I

I
I i

~Qualification only 1 I
II

I S~i:-state reverse ! 1042 ~Test condition, 1000 hours
I I
I ii
I Electrical lSee table IV, steps 1, 2, 3, 4,
I measurements i
I

15, 6, and 7

t Subgroup 9
I

II
I I

~@alification only i i
1 I

I Steady-state gate bias! 1042 \Test condition B, 1000 hours
I
I Electrical [see table IV steps 11 2, 3, 4,
I measurements ; [5. 6, and7

!3
I
I
I

i
I
I
I

\

I

!
I 10
I
I
I

I

I
I

i
I
I
i
I
I

I
I
I
I

1
I

i
I
I
I

i
I
I
I

~/ LTPD numbers are to be taken from 141L-S-19500.
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TABLE IV. Group A, B, and C electrical measurements.

~ Step ~ Inspection

i 1. iBreakdown voltage
I / drain to source
I
I [ 2N6764

I 2N6766
,/ I 2N6768

I 2M6770
II
\ 2. lGate to source voltage

I (threshold)
II
I 3. lGate current
II
16 I
I 4. \Drain current
I
II
II
I 5. lSt~tic drain to source
I I ON’’-stateresistance
I
I : 2N6764
I I 2N6766
I ! 2N6768
I I 2N6770
I I
i 6. iDrain to source “ON”-
1 I state voltage
I 1
i i 2N6164
I I 2N6766
I I 2U6768
I I 2N6770
I I
I 7. lForward voltage
I ~ (sourcedraindiode1
I
i i 2N6764
I I 2N6766
I I 2N6768
I I 2N6770
I I
I 8. ~Thermal response
I
I I

MIL-STD-750
Iethod I Condit Ions

I

3407

3403

3411

3413

3421

3405

4011

3161

~~f$s=cz~~i~if~;cvDs=ov;
I
lVS=OYdc;
Ib!as condition C
IVDS = BO% of rated VDS
I

~$~sl;!s~~~~~fldition A,

IID =24Adc
lID=19Adc
IID= 9Adc
!ID= 7.75 A dc

~VG = 10Vdc; condition,
7Ipu sed (see 4.5.1)

I
IID = 38 A dc
iI,D=30Adc
IID=14Adc o
\ID= 12 A dc

~Pulsed (see 4.5.1)

[IS =38Adc
IIs =30Adc
11s=14Adc
11s= 12A dc
I
~See4.5.3

I

Symbol

f(BR)Dss

‘GS(th

lGSS1

IDSS1

1

‘DS(on)l

‘DS(on)

‘SD

AVSD

-im
-R-q

100 i
200 /
400
500

/
2.0

---

---
---
---
---

---
---
.--
---

0.95
0.9
0.85
0.80

.

:s
Tm-

---
---
---
---

t.o

k100

25

D.055
D.085
D.3
0.4

2.49
2.7
5.6
6.0

;::
1.7
1.6

Unit i

I
‘dc I
‘dc I
‘dc I
‘dc I

I
‘dc I

I
I

1Adc I
I
I

Adcl
I
‘1
I
I
i
I

ohm I
ohm I
ohm I
ohm I

I
1
i

VI
v I
v I
v I

I
I

I
I

~/ Ten percent degradation in Group B is permitted.
Thirty percent degradation in Group C is permitted.
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6

1000
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50
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5

i?

1.0

I KU I
I Ill

1--1 I I

I 1

t-P

tiT,- = 25°C+ 5°C#.—
l-b–

L
d

ReJC = .:83’CIW

I t I I I

1 ms
I I I

1, 1 i 1 I 1 1 * 1 ,

1 II

H IHHII !!1111 I
Ub

,.
1

1.0 2 5 10 20 50 100 200 500

VDS DRAIN TO SOURCE VOLTAGE CVOLTS)

2N6764

FIGURE 3. Maximum safe operating area - Continued.
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c1
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1 \ I .7111 I A 1 l\l I
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I

I
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+! 1. 1 I I

I -! n # I I I 4 I I
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FIGURE 3. Maximum safe operatinq area - Continued.
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6
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FIGURE 3. Maximum safe operating area - Continued.
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4.5.4

a.

b.

c.

d.

e.

f.

9.

4.5.5

Unclamped inductive switching.

Peak current, ID- - - - - - - -

Peak gate voltage, VGS- - ---

Gate to source resistor, RGS- -

Initial case temperature- - - -

inductance, L-------- -

Numberof pulses tobe applied-

Pulse repetition rate - - . . -

Gate stress test.

6 A.

10v.

25”C, +10 -5*C.

100 XH *1O%.

1 pulse.

None.

6
VGS = 30 Vminimum.

t . 250 ~s minimum.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
t41L-S-l~U.

6. MOTES

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

6.2 Handlin
+

MOS devices mustbe handled with certainprecautionstoavoiddamage.duetothe
accumulation o static charge. ‘However,the following ’handlingpractices are recommended (see 3.5).

a.

b.

c.

d.

e.

f.

9.

h.

Devices should be handled on benches with conductive handling devices.

Ground test equipment, tools, and personnel handling devices.

Do not handle devices by the leads.

Store devices in conductive foam or carriers.

Avoid use of plastic, rubber, or silk inMDS areas.

Maintain relative humidity above 50 percent if practical.

Care shouldbe exercised, during test and troubleshooting, to apply not more than maximum
rated voltage to any lead.

Gate mustbe terminated to source, RQOOK, whenever bias voltage is to be applied drain to
source.

22
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6.3 CroSs reference list. Parts from thfs speclffcatlon may be used to replace the follom-ng
couxnerclaipart numbers:

I Preferredtypes ~ Commercialtypes
I 1

I I
I 2N6764 I IRF150, IRF151, IRF152, IRF153 I
I
I 2M6766 IRF250, IRF251, IRF252, IRF253 1

I I
i 2N6768
I

~ IRF350, IRF351, IRF352, IRF353 I
I

I 2N6770 [ IRF450, IRf451, IRF452, IRF453 I

6.4 Ordering data. Acquisition documents may specify the material and finish (see 3.3.1).

6 lacement data. JIWX devices shall be a direct re lacement for JAN devices (ex. JANTX2N6764
for J lb4J. Ui ia contracts negotiated before 24 Narch 19 6 and future spare parts for those
contracts, may utilfze the JAN branding (100% processing not required) provided all of the A, B and C
testing to the latest specification revision is satisfied.

6.6 Changes from previous issue.
respect to the preVIOUS lSsue due tO

Custodians:
Army-ER
Navy- EC
Air Force - 17
USA - NA

Revieu activities:
Uavy - TO
Air Force - 11,70,W
NASA- E613
DLA - ES

User activities:
Air Force - 19

Asterisks are not
the extensiveness

used in this revision to identify changes with
of the changes.

Preparing activity:
Air Force - 17

Agent:
OLA - ES

(Project 5961-1021)
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MII-s-19500 /543c N-ml. STll~TYPF$ 7N&64: -:
kMAMEOFSUtJMITTINO ORGANIZATION 4. TV?EOFORQANIZATION (M8rkoM)
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o USER
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c1
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