MIL-S-19500/543C

The documentation and process conversion 8 September 1987
measures mnecessary to comply with this NIL-$-19500/5438

revision shall be completed by 8 September 1988.
MILITARY SPECIFICATION

24 March 1986

SEMICONDUCTOR DEVICE, FIELD EFFECT TRANSISTORS,
N-CHANNEL, SILICON TYPES 2N6764, 2N6766, 2N6768, 2N6770,
JANTX, JANTXY, AND JANS

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

1. SCOPt
1.1 Scope. This specification covers the detail requirements for an N-Channel, enhancement-mode,

MOSFET, 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 MIL-S-19500. See note 6.5 for

JAN level.
1.2 Physical dimensions. See figure 1. TO0-204AE for types 2NM6764 and 2N6766; TO-204AA for types

2N6768 and 2N6770 (formerly T03).
1.3 Maximum ratings.

| Type 1Py 1/ Ipy  IVpg IV IVgs lpy — i1 s gy |end | ™od.000° |
ype tFr s Mos M an :

| T Imae 10508 Sl B2 Sy e 1t |
| 1+95% i8¢ 111 e nifo’c | | 576 | | altitude |
1 | T 11 | | T |
| bW | W I¥dciVdcl¥dcl Adc | Adc | Ade IA(pk)I _C | |
| | 150 | & | | =201 | l | | | |
|2N67641 | 1100 1200 | | 38.0 | 24.0 | 38.0 (160 [-55 tol |
L l TR | | |1 +150 | |
:2N6765: : :200 :200 : : 30.0 : 19.0 : 30.0 {120 : : :
lane7ea] | 0o leo0 | 1100 | 9.0 1160 [e0 | | s0 |
2n67701 | 1500 1500 | 112.0 | 7.75112.0 (52 | | 50 |

1/ Derate linearly 1.2 W/°C for To > 25°C.
2/ Derate above To = 25C accordi%g to the formula I = /P(rated). where
K
P(rated) = 150 - (Tc-25) (1.2) watts; K = max rpg(oq) at Ty = 150°C.

1.4 Primary electrical characteristics at Tp = 25°C.

{ | Min Vigrjoss | Yes(en)r [ MaxIpssy | Max ros(on) I/ | Raac |
|Type | VGS =0 IVDS > VGS l VGS = 0 i VGS = 10 ¥ dc I Max {
| | | | I | |
| | ID = 1.0 mA dc [ID = .25 mA dcT | R | R i |
g } 1ra§ed VDS 1at IDI at Ips % l
T ! T T I » T
l | ¥dc l v dc |  uwAdc | ohm | ohm | _enm |
| | | Min ax | | | i |
[ { I"2.3 7.0 | 25 | | | 0.83 |
[2N6764 | 100 | | | 0.055 | 0.1045 | {
{2N67661 200 l I | 0.085 | 0.17 l |
I2N67681 400 ) | | 0.3 I 0.75 | |
1206770} 500 | l | 0.4 | 1.0 | i

1/ Pulsed (see 4.5.1)

IBeneticial comments (recommendations, additions, deletions} and any pertinent data which may be )
lof use in improving this document should be addressed to: Rome Air Development Center, (RADC/RBE-2)|
|Griffiss AFB, NY 13441, by using the self-addressed Standardization Document Improvement Proposal !
|{DD Form 1426) appearing at the end of this document or by letter. i

NASC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specification and standard form a part of this
specification 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 suppiement thereto, cited in the solicitation.

SPECIFICATION
MILITARY

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

STANDARD
MILITARY

MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of the specification and standards reqhired 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 of this specification and the
references cited herein (except for associated detail specifications, specification sheets or MS
standards), the text of this specification shall take precedence. WNothing 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-5-19500.

V(Br)pss - - - - Drain to source breakdown voltage, all other terminals short-circuited to
source.
4
Igaanwe--- Source current through drain diodes {forward biased Vgp).
C- == == ==~ - Coulomb.
gpg- = = = = - - DC forward transconductance.
I(1soy - - - - - Source pin to case isolation 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 contract or 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 folTowing marking may be omitted from the body of the transistor but shall be retained on the
initial container.

2
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| | ! )
| | Dimensions | 1
| ! ] ]
A—fja—e{ L o | | 1 [ |
|Symbol |  Inches IMilVimeters INotes |
Lj—e - | | ] l |
T v v i v
F T R +p SEE NOTE 8 | jAn (Max - Hin o Hax i
M ] | | ] { | ]
—T » \ R | A | .250 | .360 | 6.35 | 9.15 | 1
[ } | [ | [ | i |
* i i | * }db } 57= 63} «~.5|r150|I :
.0 .0 1. . 5
0 -1 ¢ K i i | | | L7
‘ | | | | | |
~ | db .0381 .04310.971 1101 6 |
—t - | | | | ] | |
. Nt GATE r T T T T | T
SEATING o - |- | o R
PLANE . uRce —! C |=— T T T T T T
I C | .420 | .440 110.67 i11.18 1} 1,7 |
| | | | |
] 1 1 | 1 1 1
| Cy | .205 | .225 1 8.21 1 5.72 0 1,7 |
| | | | 1 | !
T | | ) ] { ]
| F | .060 | .135 | 1.52 | 3.43 | |
| | | | | | |
i { 1 1 | 1} |
DRAIN (CASE) |l L i 312 : .500 { 7.92 l|12.70 = :
I | | | i | |
-a 1Ly | | .050 | j12.70 | |
EE —
|
GATE Lo asil.genles a0l !
OURCE ] ] 1 1 1 T T
S | q 11,177 11,197 129.90 §30.40 | |
| | | i ] | |
1§ | 1 | 1} 1 i
| R | .495 | .525 |12.57 113.34 | i
| | | | 1 | |
! i 1 | | i i
| R, ] .1311 .188 1) 3.33 1 4.78 | |
| i { | | | |
13 | | ] 1 | |
NOTES ls ! .655 | .675 116.64 117.15 | |
1. Dimensions are in inches. | | | | | | |
2. Metric equivalents are given for general information only.
3. These dimensfons should be measured at points .050 (1.27 mm) and .055 (1.40 mm)
below seating plane. When guage 1s not used measurement will be made at the
seating plane.
4. The seating plane of the header shall be flat within .00} (0.03 mm) concave
to .004 (0.10 mm) convex inside a .930 (23.62 mm) diameter circle on the
center of the header and flat within .001 (0.03 mm) concave to .006 (0.15 mm)
convex overall.
5. These dimensions pertain to the 2N6764 and 2N6766 types.
6. These dimensfons pertain to the 2N6768 and 2N6770 types.
7. Mounting holes shall be deburred on the seating plane side.
8. Drain is electrically connected to the case.

FIGURE 1. Physical dimensions of transistor type TO-204AE, 2N6764, and 2N6766;

Yor types TU-203AK, 2N6768, and 2N67/0.
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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-5-19500, and
as specified herein.

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-$-19500.

4.3 Screening (JANTX, JANTXV, and JANS levels only). Screening shall be in accordance with
MIL-~S-~19500 (tabTe II), and as specified herein. The following measurements shall be made in
accordance with table I herein. Devices that exceed the 1imits of table I herein shall not be
acceptable.

‘ Measurement
1Screen (see |
Atable I of | i
{MIL-STD~19500) | JANS levels | JANTX and JANTXV levels
{ {
3 |Test condition F, except Ty = ~-55°C, ITest condition F, except Tyqy = -55°C,
l20 cycles IZO cycles
SV Y IMethbd 3470 (see 4.5.4) IMethod 3470 (see 4.5.4)
] |
| |
1/ :Method 3161 (see 4.5.3) }Method 3161 (see 4.5.3)
I T
9 IIGESg, Ipgs1, gate stress test (see IGate stress test {see 4.5.5) subgroup 2 of
4.5.,5) ggroup 2 of table I herein Itable I herein
I ]
10 '{Method 1042, test condition B {Method 1042, test condition B
} ! '
11 IGSSls Ingsis rpsfon)ls Vas(th)1 IGSSls Ipss1s Tdsfon)ls> YG$(th)l
ISubgroup g of tab{ } ereig, ) |Subgroup 3 of tab{e } here?g

Alggsy = *20 nA dc or £100% of
initial value, whichever is greater

alpggy = #25 A dc or £100% of
initial value, whichever is greater

12 Method 1042, test condition A and C Method 1042, test condition A
{see 4.3.1)
13 Subgroups 2 and 3 of table I herein; Subgroup 2 of table I herein;

= £20 nA dc or *100% of

AIGS 1= 20 nA dc or %100% of
1n1 1a1 ‘'value, whichever is greater

initial value, whichever is greater

AID 1= *25 yA dc or %100% of
§§1a

alp = ¥25 yA dc or *100% of
1 value, whichever is greater i ?g}a

1 value, whichever is greater
Arps(on)1 = *20% of initial value. Arps(on)l = *20% of initial value.

aVgs(th)1 = *20% of initial value. aVgs(th)1 = *20% of initial value.

__________;_ﬁ___ji_______w_____;_____i___é

——— e . S St 7 i ] e S s ] e S . Gt gt S S
———.——._———_—————_.—a—.——_——__

1/ Shall be performed anytime before screen 9.
Z/ 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: Ta,= +25°C, -5 +10°C; Vpg > 10
Y minimum; I adjusted to meet a junction temperature of 140 C -0 *16 C by controlling ] -
voltage to ogtain a specific Ip current required to apply an appropriate power for the device under
stress. Power condition and T; requirements can be established by AVSD measurement technique
described in MIL-STD-750 method 3161. t = 240 hours for condition C.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-S-1 . erna ow 15 allowed for quality conformance inspection in accordance with figure

2 of MIL-S-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-5-19500,
and tabie I herein. (End-point electrical measurements shall be in accordance with the applicable
steps of table IV herein.)

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IVa (JANS) and table IVb (JANTX and JANTXV) of MIL-S-19500,
and table Ila 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 be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-S-19500, and table IIl herefn. Electrical
megfurelateests i(end points) and delta requirements shall be in accordance with the applicable steps of
table erein.

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

le.g:n% Pulse measurements. Conditions for pulse measurement shall be as specified in section 4 of
-STD-750°

4.5.2 Thermal impedance. Thermal impedance measurements shall be
method 3181 of HIE-EIUJSU. The maximum 1imit of Rgjc(max) shall be
parameter measurements shall apply:

erformed in accordance with
.83 CM. The following

oo

a. Measuring current (Iy)- - - - - - - 10 mA.

b. Drain heating current (Iy)- - - - - 4 A.

c. Heating time (ty) - - - - - - - - - Steady state ‘(see MIL-STD-750 method 3161 for
definition).

.

d. Drain-source heating voltage (V) - 25 V.
e. Measurement time delay (typ)- - - - 10 to B0 ps.
f. Sample window time (tgy)- - - - - - 10 us maximum.

4.5.3 Thermal response {aYep measurement). The delta Vsp measurements shall be performed in
accorda With metho 0 =STU=750." The delta Yy conditions (I, and VH) and maximum
limit shall be derived by each vendor from the therma) response curves (see figure 2) and shall be
specified in the certificate of conformance prior to qualification. The following parameter
measurements shall apply:

a. Measuring current (Iy)- - - - - - - 10 mA.

b. Drain heating current {Iy)- - - - - 4 A minimum.

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

d. Drain-source heating voltage (Vy) - 25 V minimum.

e. Measurement time delay (typ)- - - - 10 to 80 us.

f. Sample window time (tgy)- - - - - - 10 ys maximum.
5
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ee footnotes at end of table.
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TABLE I. Group A inspection.
lr { MIL-5TD~-730 II L1PD 1/ |l | Limits | II
| Inspection TMethod] Conditions TJANSTJARTY,| Symbol [Min IMax [lUnit |
| | | | | JANTXV | | | | |
T | | o1 [ [ | | | [
| Sbarewp L L bl TR
IYisual and mechanical | 2071 | ] | | ] i | |
| inspection | 1 1 | 1 ] 1 | I
| 1 | | | | i | | |
ez I N A
|Forward | 3475 |Pulsed (see 4.5.1) oo lgrs 1 l I
| transcondactance ] | i | | | | | i
| | i | | | | | | i
| 2N6764 | ] | | | 19.0 127 | s |
| i | | | | | | i i
ls 2N6766 | | | | | (9.0 |27 | s |
1 ! ! | | | | I | |
| 2N6768 1 ] i i | 18.0 (24 | S |
| I 1 | | 1 I i { |
| 2N6770 | | ] ! | i8.0 124 | s |
1 I ] I 1 | | | | |
| - s | ] ]
{Breakdown voltage, ] 3407 |Vgg = 0 V; Ip = 1.0 mA; I V(8R)DSS :
| drain to source ] Ib gs condition C { i |I (BR) | } : II
] | | 1 i ] '
| 2N6764 | | | | | {100 |~~~ [V dc {
| 2N6766 :! i | i | {200 j~-- [V dc |
| 2N6768 ] I | | I 1400 |-~~~ |V dc |
| 2N6770 | | | ] ] 1500 |--- 1V dc |.
| o L i oo o froe]
{Gate to source voltage | 3403 |Vpg > Vgs; ' Ves(th)1l 2.0 4.0 [V dc
: (threshold) = ‘ID = .2% mA dc } = : (th) I { l| ll
IGate current | 3411 |Vgg = #20 V dc; | | I Igss1 f--- %100 [nA dcl
1 | lb?as condition C; Vpg = 0 ] | | 1 = | :
| | i | i | | | |
IDrain current | 3413 |Vgg = 0 V dc; | | 1Ipss1 | | 25 {pA dcl
| |~ Ibfas condition C Lo R
} : IIVDS = 80% of rated Vpg 1 i { |I : } :
iStatic drain to source | 3421 |Vgg = 10 V dc; condition A, | | Irps(on)1 | | | |
% *ON"-state resistance% %pu?sed (see 4.5.1) |I { } l| { ll Il
| 216764 | “D = 24 A dc | | | |~~~ 10.055lchm |
| 2N6766 | lIp = 19 A dc | } | |~~~ |0.085lohm |
| 2N6763 | IID = 9 A dc | | | }--- 0.3 lohm |
:: 2N6770 } :ID = 7.75 A dc } : : }-*- :0.4 }ohm ll
IDrain to source | 3405 IVgs = 10 V dc; condition A, | | IVps(on) | | | |
} "ON"-state voltage { Ilpulsecl (see 4.5.1) { { } l % II ll
] 2N6764 | 11 = 38 A dc | | | J-~= 12.49 ] V |
] 2N6766 i 1Ip = 30 A dc ] | | f~-= 12.7 | ¥V |
| 2N6768 | IID = 14 A dc ] | | J=~= 15.6 | V |
} 26770 II lID = 12 A d¢ Il : : }--- l|6.0 Il v Il
|Forward voltage | 4011 |Pulsed (see 4.5.1) | | IVsp I I ! !
} (source drain diode) = { : { } } } } II Il
| 2N6764 | IIS = 38 A dc | i | 10,95 [1.9 | Vv |
| 2N6766 | IIS = 30 A dc¢ | | i 0.9 1.8 | v |
| 2N6768 | IIg = 14 A dc | | | j0.85 11.7 | Vv |
| 2N6770 | “S = 12 A dc | i | 10.80 11.6 | Vv |
| | | | ! I | | | |
S
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TABLE . Group A inspection - Continued.
] | MIL-ST0-730 1L 1/ | I Limits | |
| ] | | | | | |
| Inspection IWethodT Tonditions T | | Symbol 1 Min | Max | Unit |
| | | {JANS|JANTX, | | i i ]
] ] | { JJANTXVI | | [ |
[ [ | I | | I T | !
| Subarovp 3 L Lo R
IHigh temperature ] ITe = Ty = +125°C I | | I i i
| operation: | i | i | | | | {
| | | | | | I | ] |
| Gate current | 3411 [Bias condition C; | | ligss2 f--- 12200 InA dc |
| | fVgs = *20 V dc | | | | | | |
] ! I¥pg = 0 | | | { | ] |
1 i | 1 i | | ] ] |
| Drain current 13413 |Bias condition C; | | | | H | |
| | IVgs = 0 V dc | | | | | | |
| | IVps = 100% of rated Vpg P iIpss2 | 1.0 ImA dec |
} : : g = 80% of rated VDS : { :IDSS3 |I }.25 l'mA dc }
| Static drain to | 3421 [vgg = 10 V dc; | | Iros(on)2 | | 1 |
| source "ON"-state | {pulsed (see 4.5.1) | | | | | 1 |
| resistance | i | | I | | { |
| | | | | | | ] | |
{ 206764 | lIp = 24 A dc | ] | {-~~ 10.094] ohm |
| 286766 l |ID = 19 A dc i | | {~-~ 10.153] ohm |
| 2N6768 | IID = 9 Adc | | | |--- 10.66 | ohm |
i 2N6770 'I IID = 7.75 A dc | | | |--~ 10.88 % ohm }

| | I | | |
| Gate to source 1 3403 IVps > Vo | ] IV 11.0 |~~~ ¥ dc |
} voltage (t.hreshold)ll {135;.29%;\ dc : { : Ss(tnz : = ! ;
|Low temperature i ITe = Ty = ~-55°C | | ] ] | ] [
| operation: ] | | | | | ! | |
s . A P S

0 source > ; -— . c

| ottage (threstata)| 119°->.28%4 de P joolen)3 P

| | | | ]
| Saried L Lo R
{Switching time test | 3472 |Ip = half rated Ipp, | | | | | 1 |
| ] iVgs = 10 V dc | i | i | | |
| | IRgey = 4.79, Rgs = 4.70 o | | | | |
! | I\go = 50% of rated Vos % : It4(on) } } } :
| Turn-on delay time | | | | | | | { |
| ] | ] | | ] | ! |
| 2N6764 | i | ] ( j-== 135 lns |
| | | | ] | ] | | i
i 2N6766 ] | ] | | J]--= 135 Ins |
] | | | | | | | | |
| 2N6768 | | | | | f=- 135 lns |
I | 1 ] | ] | | i |
i 2N6770 " | | | | | Jo== 135 Il ns |
| | | | | | | i ! {
| ___ | | | | | i | | |
See footnotes at end of table.
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Group A inspection - Continued.

TABLE 1.
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Group A inspection - Continued.

TABLE I.
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Group A inspection - Continued.
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1/ LTPD numbers are to be taken from MIL-5-19500.

10
Source: https://assist.dla.mil -- Downloaded: 2016-12-04T14:53Z

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




MIL-5-19500/543C

TABLE Ila. Group B inspection for JANS device.

)

I T MIL-STD-750 [Qualification and | Small lot |
| Inspection | Method | Conditions Tlarge lot quahty Iquality conform-|
| ] I |conformance inspec-lance inspection |
| I ! jtion LTPD 1/ | 1/ /e 1
] } | | | |
] I T | T T
; Subgroup 1 { | = 'l :
|
{Physica] dimensions = 2066 ||See figure 1 : } :
} Subgroup 2 = |I : { {
}Solderabﬂity } 2026 = | : :
|
{Resistance to solvents i 1022 i { = %
| Subgroup 3 i | | : }
| ] ] |
| Thermal shock | 1051 |Test condition F3, except [ | |
: (temperature cycling) | [ T1ow = -55°C | | }
| | | |
!Hermetic seal : 1071 } : } :
I a. Fine leak | | | | |
| ] | | |
| b. G&ross leak | i | i |
| | | | | |
|Electrical measurements | |See table IV, steps 1, 2, 3, | | |
| I8, 5, 6, and 7. ! | ]
] ] ] I | i
|Decap internal design | 2075 {See 3.3.2 | | |
| verification | | ] | |
| | ] | | ]
|SEM | 2077 | i I |
i 1 | | | |
|Bond strength | 2037 |Test condition A; all internall | |
i i lwires for each device shall bel | |
{ : apuned separately. } { }
}me shear ! 2017 : | : :
i
% Subgroup 4 } E lI = }
%lnte?mttent operation E 1042 |lCondition D, see 4.3.1 l % :
Tife
] | |Power on time shall be 3 i | 1
| | Idinutes minimum ] | ]
] ] 12,000 cycles. No heat sink | | ]
| | {nor forced-air cooling on I | ]
I | |the device shall be permitted, | } |
= { |Id.|ring the on cycle. I ; =
IElectrical measurements | |See table 1V, steps 1, 2, 3, | i !
| | 14, 5, 6, 7, and 8. | | |
| | | | | |
} Subgroup § } : 'I I! :
|Accelerated steady-state | 1042 120 hours; see 4.3.1 ] ] !
: operation 1ife ! :TJ = 200°C I l ll
|
| | |Marking legibility require- | | |
i : Iments shall not apply. : 1 :

See footnote at end of table.
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TABLE 1Ia. Group B inspection for JANS device - Continued.

T MIL-STD-750 fQualification and | Small Tot
] Ttarge Tot quality | quality
Inspection Method | Conditions |conformance inspec-|conformance
| ltion LTPD 1/ {inspection
| | - | 1/ n/c
|
]
Subgroup 5 {continued) {
Electrical measurements |See table IV, steps 1, 2, 3,

Bond strength (Al1-Au die
interconnects only)

Subgroup 6

Thermal impedance

14, 5, 6, and 7

2037 |Test condition A

3161 See 4.5.2

|
!
|
|
|

T
!
|
!
|
|
I
|
1
|
|
!
|
|
|
|
1
l
|

1/ LTPD numbers are to be taken from MIL-5-19500.
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TABLE I1Ib.

MIL-5-19500/543C

Inspection

e

Group 8 inspection for JANTX AND JANTXV.
MIL-5TD-730
‘Method Conditions

LTPD 1/

Subgroup 1
Solderability

Resistance to solvents

Subgroup 2

|

]
|
]
]
]
|
[Thermal shock

(temperature cycling)
|Hermetic seal

a. Fine leak

b. Gross leak

Electrical measurements

Subgroup 3
Electrical measurements

Decap, internal visual
{design verification)

Bond strength

Subgroup 5

Qualification only
Thermal impedance

|
]
]
|
|
|
|
[
I
|
|
|
I
!
|
| Subgroup 4
i
|
]
|
|
|
|
|
]
i
]
|
|
|
]

Subgroup 6
High temperature life

%Electrical measurements

1
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
I
|
Intermittent operation 1ife (LTPD)| 1042
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(
|
|
|
|
]
|
|
|
|
]
|
|

2026
1022

1051

1071

2075

2037

3161

1032

Test condition F1, except Ty = -55°C,
25 cycles.

See table IV, steps 1, 2, 3, 4, 5, 6,
and 7

Test condition D, 2,000 cycles;
A cycles shall be 1 oinute minimum

See table IV, steps 1, 2, 3, 4, 5, 6,

I
|
i
|
|
|
|
|
|
|
|
|
i2
|
|
|
|
|
|
|
|
|
|
|
!
I
|
|
|
{7 and 8
|
|
|
|
|

|Test condition A; All internal bond
|wires for each device shall be pulled
|separately.

See 4.5.2

Ta = *150°C

See table IV, steps 1, 2, 3, &, 5, 6,
and 7

—— ——- ——— ——— —— o, s . S e A i it e

———— — T (s . . — s W — V— — Y —— - —— — — — — — — —— — —— — ——— T ——, — —— . W——— . — —- ——— —————— ——] —

A — S G U . it i it et S, e . . e Sl s it . 4O i . S e ol S S — - S St STt bl WD b i et i, WD WA el s, VS i s D SR A W] S o iy

1/ LTPD numbers are to be taken from MIL-S-19500
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MIL-S-19500/543C
TABLE III.. Group C inspection.

MIL-STD-750 | 4{ {' Limits |
Conditions LTPD Symbo] iR T Max | Unit

IVARE |

{
Inspection IMethod

Subgroup 1

Physical dimensions

Subgroup 2

{Thermal shock
(glass strain)

2066 |See figure 1

P el T Ty

1056

2036 |Test condition A;
lweight = 10 1bs; t = 15 s

|Terminal strength
% {tension)

|Hermetic seal 1071

%. Fine leak

b. Gross leak

IMoisture resistance 1021

1Visual and mechanical 2071
evaluation

Electrical measurements See table 1V, steps 1, 2 3,4, 5,

16 and 7

Subgroup 3

Shock 2016

Vibration variable 2056
frequency ’

Constant acceleration 2006

Electrical measurements See table 1V, steps 1, 2, 3, 4, 5,

and 7

Subgroup 4

Salt atmosphere
(corrosion)

|
|
|
|
|
|
|
|
!
|
I
|
|
|
|
|
|
|
!
|
|
|
|
|
I
|

1041

]
|
% Subgroup 5
|

Barometer pressure test 1001 {Test condition C .25

{not required for

_2N6764 or 2N6766)
2N6768

2N6770

I{150)

Yos
s

[/ ]
8
(=]
-
[~%
2]

Subgroup 6

Intermittent operation
life (LTPD)

1042

|
]
|
|
|
|
|
|
{
|
i
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
I
|
|
I
I
|
|
|
|
|
|
|
|
|
|
Test condition D, 6,000 cycles ]
A cycle shall be 1 minutes .minimum :

Hermetic seal 1071
a. Fine leak

b. Grass leak

o

1ETectrical measurements [See table IV, steps 1, 2, 3, 4, 5,
6, 7, and 8

I

— i o imtn

{
|
|
!
|
|
i
|
l
|
{
!
|
|
i
|
|
S

ee footnote at end of table.
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TABLE III. Group C inspection - Continued.

| MIL-STD-750
Inspection [HethodT Tonditions

LTPD

— e —— —

Subgroup 7
Qualification only

Thermal shock 1051 |-55°C to 150°C. 200 cycles
{temperature cycling)
destructive
Hermetic seal 1071
a. Fine leak

b. Gross leak

See table IV, steps 1, 2, 3, 4,
5,6,7, and 8

Electrical
measurements

Subgroup 8
Qualification only

10

Steady-state reverse 1042 [Test condition A, 1000 hours

bias

Electrical
measurements

Subgroup 9
Qualification only

See table IV, steps 1, 2, 3, 4,
5, 6, and 7

10

—— ——— . —— ——" q——— — ——— ————— —— ——— p— ot St it o] . SO0

Steady-state gate bias| 1042 I‘Test condition B, 1000 hours

ISee table IV steps 1, 2, 3, 4,
{5, 6, and 7
|

€lectrical
measurements

- — S — ——— o T T — S p— — — — . S —— YD Suh, Vs SIAR St O i DD Guietd e e yope.

= . G —— —————— — T — — —— {— — —— ——— {——, —— —— d— S it s, S G et s Wt s S e s

S — — — —— — — —— — B —_ —— — — — —— _— ———— — ——— {— o O Uit s oV sl . et . e
VL B e S — . — —— — — T S ——— wo— — ot — S T—— i — ——_, e Yo", Y o W— —— S —— — g —— t— o—

. — — — —— —— —— " (. . s iy . S W i, WSS sty S i, VO s, P s, SO i S et S s, S W e

. S . W— p— T —_. T — T —— T o—d— ] —— W— (—— — q— —— — T S W—— Y — — i S bl i S G —— W

[

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

[ | { MIL-STD-750 1 I Limits | |
1 Step ll Inspection {Me'chodll Conditions II Symbol ll Min II Max II Unit !
{ 1 {B kd 1 { 3407 EV 1 1.0 mA d EV |r } I }
. \Breakdown voltage C; Y(BR)DSS
} I drain to source } "!b?gs cond1t1gn € ; (BR) : I‘ = }
| | 206764 | | | 1100 f---  [Vdc |
| | 2N6766 | | ] j200 |--- |Vvdc |
| | 2N6768 | | 1 1400 j--- {vdc |
| | 2N6770 | | | 1500 J{--- |Vdc |
~ s H O
2. |Gate to source voltage | 3403 > Vgs 1¥gs(th)1 .0 0 1V dc
} { {threshold) { { S g mA dc : (th) ; { = {
| 3. lGate current | 3411 |Vgg = *20 V dc; Vpg = O V; 1Igss1 f---  |£100 InA dc |
|l 6 } l Eblas condition C ll = = { }
| 4. |IDrain current | 3413 |Vgg = 0 V dc; [ Ipssy | | 25 {uAdc |
| ] | Ib as “condition C | | | ] |
{ II l }v.DS 80% of rated Vpg ! Il ll } Il
f 5. |Static drain to source | 3421 | 10 V dc; condition A, ’l"‘DS(on)l I | | I
= i "ON"-state r‘esistancell f}pu§sed {see 4.5.1) { : l % }
| | 2N6764 | lI[] = 24 A dc 1 l---  10.055 | ohm |
| | 2N6766 | lIp = 19 A dc | j---  10.085 | ohm |
| | 2N6768 | IIp = 9 A dc i |--- 10.3 |1 ohm 1}
{ = 2N6770 { lID = 7.75 A dc I {—-- 'IIOA = ohm %
| 6. |Drain to source "ON"- | 3405 |Vgg = 10 V dc; condition A, IVds(on) | | | |
‘ { state voltage % {pu?sed (see 4.5.1) = } ll = }
| | 2N6764 | l1p = 38 A dc | l--- 12.49 | V |
| | 2N6766 | fIp = 30 A dc | f--- 127 1 v |
| | 2N6768 | I1p = 14 A dc | l--- 15.6 | vV |
} l 2N6770 } }I‘D = 12 A dc |I I--— llG.O |I ) |l
| 7. |Forward voltage | 4011 |Pulsed (see 4.5.1) [Vsp | | | |
I { (source drain diode) |l { : } l lI |l |l
| | 2N6764 | |Is = 38 A dc | 10.95 1.9 | V¥ |
i | 2N6766 | IIS = 30 A dc ] 0.9 1.8 | V¥ |
| | 2N6768 | lIg = 14 A dc | lo.85 1.7 | v |
{ { 2N6770 l ‘IIS = 12 A dc l !0.30 11.6 { v {
* 8. llTher-mal response } 3161 }See 4.5.3 =AVSD { y : }
| ] ] | | [ |

_1_/ Ten percent degradation in Group B is permitted.
Thirty percent degradation in Group C is permitted.
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Thermal response curve.

FIGURE 2.
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4.5.4 Unclamped inductive switching.

a. Peak current, Ip- -~ ~ = =~ =~ ~ ~ = 6 A.

b. Peak gate voltage, Vgg- =~ ~ ~ =~ -~ 10 V.

c. Gate to source resistor, Rgs- - -

d. Initial case temperature- - - -~ - 25°C, +10 -5°C.
e. Inductance, L Mmmmaa 100 pH *10%.

f. Number of pulses to be applied- - 1 pulse.
g. Pulse repetition rate ~ - ~ -~ -~ - None.

4.5.5 Gate stress test.

Vgs = 30 V minimum.
t = 250 ys minimum.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-S-19500. :

6. NOTES

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

6.2 -Handling. ‘MOS devices must be‘handled with certain precautions to avoid damage due to the
accumulation of static charge. However, the following handling practices are recommended (see 3.5).

a. Devices should be handled on benches with conductive handling devices.
b. Ground test equipment, tools, and personne1‘handling‘dévices.

c. Do not handle devices by the leads.

d. Store devices in conductive foam or carriers.

e. Avoid use of plastic, rubber, or si]k'in‘Mbs areas.

f. Maintain relative humidity above 50 percent if practical.

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

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

22
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6.3 Cross reference 1ist.

compercial part numbers:

6.4 Ordering data.

MIL-S-19500/543C

Parts from this specification may be used to replace the following

Preferred types

Commercial types

—————— p— gt

2N6764 IRF150, IRF151, IRF152, IRF153
2N6766 IRF250, IRF251, IRF252, IRF253
2N6768 : IRF350, IRF3I51, IRF352, IRF353 i
2N6770 : IRF450, IRF451, IRF452, IRF453 i

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

6 6.5 Replacement data. JANTX devices shall be a direct replacement for JAN devices (ex. JANTX2N6764
for JANZNE7EK). UTd contracts negotiated before 24 March 1986 and future spare parts for those

contracts, may utilfize 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 fssue.

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

Review activities:
Navy - TD

Alr Force - 11, 70, 80

HASA - EG13
DLA - ES

User activities:
Air Force - 19

Asterisks are not used fn this revision to identify changes with
respect To the previous Tssue due to the extensiveness of the changes.
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