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MIL-S-19500/603
5 May 1992

MILITARY SPECIFICATION
’

SEMICONDUCTOR DEVICE, FI1ELD EFFECT RADIATION HARDENED
(TOTAL DOSE ONLY) TRANSISTORS, N-CHANNEL,
SILICON TYPES 2NT268, 2N7269, AND 2NT270
JANTXVN, D, R, H AND JANSH, D, R, H i

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for an N-Channel, enhancement-mode, NOSFET,
Radiation Hardened (total dose only), power transistor intended for use in high density power switching
applications. Two levels of product assurance are provided for each device type specified in MIL-S-19500,
with Avalanche Energy Maximum rating (EAS) and Maximum Avalanche Current “.‘.S)'
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1. roysical gimmens tons. S>ee

1.3 Maximum ratings. Ty = +25°C, unless otherwise specified.

RS T o R A A B
IType [Py 3/ | Py i ¥pg | Vpg | Vgs 1ipq &/ 1 ipp Ioig 1 dpy 1 T ¥ i
| | | | | | | | I | o 70,838 |
| I 7 [ Ta | { | | Te | Te | 27| Terg | T

| | | | | ! | | | I ] jaltitude |
| |= +25°C |= +25°C I | | |= 425°Cl= +100°C I | | | |
| ] 1 | | | 1 | | 1 | | |
| i i I i i i i i i i i i
I I v bow | vdec | vdc| vdc | Adc | Adc | Adc | A (k)| °C | vde |
| | ! | | | | | | | ! | |
|2N7268] 150 | 4 | 100 | 100 | %20 | 34.0 | 21.0 | 34.0] 136 | -55 | N/A |
|2N7269 | | | 200 | 200 | { 2.0 |16.0 1260} 104 | to | Na& |
|2N7270] | | S00 | S00 | 111.0 { 7.0 { 11.0 1} &4 { +150 | 500 |
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MIL-5-19500/603

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

| | | | | - ] | |
| Type | Hin | Vesctyr | Bax Ipgeq | Hax rpeeony 3/ I Rgye | Ea i Ias i
i | Vearooss [Vous Vs | Ves 280 | Ves = 16Wae | wax | actly, | |
| | VOR258 105 1. 8% | vpos Bom of | | | | 1
| | 1= 1.0 | mAdc | rated V4 i | | | | )
| | mAde | | | T, = 25°%¢ | 7, = 150°c | | | |
! ! ! | | "at Ips | et Iy | | | |
| i | d | ] 1 | 1 |
| | | | | | | | | |
! ] vde | V¥Ydc | pAdc | ochm ] ohm | e omd | A |
I | | Min  nax | | ! | | | |
| 287268 | 100 | 2.0 4.0 | S0 | o0.070 | 0.132 | 0.83| s00 | 3.0
| 2n7269 | T 200 | ! { oms | o0.230 | I | 26.0|
| 2N7270 ] 500 i 1 | _0.510__ | 1.260 | | | 1.0 |

1/ Pulsed (see 4.5.1).

2. aep

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 thereta, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL~STD-7S0 -  Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Document Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA

19111-5094.)

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

3. REQUIREMENTS

3 1 Associated detail specification. The individual item requirements shall be in accordance with
MIL-S-19500, and as specified herein.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:33Z
Check the source to verify that this is the current version before use.




MI1L-$-19500/603

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein shall
be as specified in M1L-5-19500.

E,s - Single pulse avalanche energy capabi'lity
Is - Rated avalanche current, nonrepetitive

V(1s0) ~ Source pin to case isolation voltage .

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52; a copper core or plated core
is permitted. Lead finish shall be solderable in accordance with MIL-5-19500 and herein. 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 is not be permitted to meet the requirements of
this specification.

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
discharge protection (see 6.2).

3.5.1 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. o oo oo o
b. Ground test equipment, tools, and personnel handling devices.
¢. Do not handle devices by the leads.

d. Store devices in conductive foam or carriers.

£ oo POy R Py
I plasiic, ruvwocr , v

=

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,

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampiing and inspection shail be in accordance with HIL-5-19500, and as
specified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with HIL-$-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 E 1inspection shall be conducted in accordance with MIL-$-19500, and
table 1V herein.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:33Z
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AMTYV  and JANS levels only).

£
NSruveny

MIL-S-19500 (table 11),
with table I herein.

Devices that exceed the i{imits

M1 -8-19500/603

and as specified herein.

!

screening shall be in sccordance with
The following measurements shail be sads in acsondance
of table I harein shall not be scceptable.

anedonso

|
screen (see table II | Messurement
{ RIL-S-19500) ! | .

| JANS Llevel I JANTXV - levels
1 !

1/ |Epg test (see 4.5.4) |€qg test (see 4.5.4)
| |
| ! )

i/ |nethod 3161 (see 4.5.3) lHethod 3161 (see 4.5.3)
| ]

. ] !

1/ {6ate stress test (see 4.5.5) |Gate stress test (see 4.5.5)
] |

. | ! .

a7 Isubgroup 2 of table 1 herein | subgroup 2 of table 1 herein
| |
| | _

9 {IGSS’ Ipssy }Not applicable
| '

0 {m1¢ -STD-750, method 1042 |M1L-STD750, method 1042
| test condition B | test condition 8
| !
i |

" l1gssers lgsspts Tpssas Fosqomd’ Yas(TH) |1gssp1 lessr1s Ipss1c "oston)”
|Subgroup 2 of table 1 herein Vescth)
! | subgroup 2 of table I herein
[Alggqpq = %20 nA oc or +1007% of |
| 3nitial value, whichever is greatsr |
| |
|Algqggy = $20 nA dc or +100% of |
| initial value, whichever is greater |
| ]
1
|Alpeqq ® 10 HA dc or 2100X of |
| initial value, whichever js greater |
| |

12 |M1L-STD-750, method 1042, test |HIL-STD-750, method 1042,
| _condition A condition A
1
i

13 | subgroups 2 and 3 of table I herein Subgroups 2 and 3 of table I herein

220 nA
value,

dc or t100% ot
whichever is greater
= +20 naA dc or :100% of
value, whichever is greater
1 +10 pA dc or $100% of
tial value, whichever is greater

Ao - o201 of initi
87 ps(on)? +207 ot initial value

'AVGS(th)‘\ = 220% of initial value

of
is greater

= 3£20nA dc or 100%
al value, whichever

of
i1s greater

Al = 220nA dc or 100%
al value, whichever

+1QuA dc or 100% of

0s$1.- r f

initial value, whichever is greater
Arpncranyq = 1207 of initial value
3V = 220% of initi
BVgg(ehyr T V4 ° vitial value

1/ Shall be performed anytime before screen 10.

F 3
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Glass meniscus

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:33Z
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| | |
! i Sywbol I AA :
|
| | Min nex |
—T- | | I
! [ § 1 249 | .260 |
_ =8P = A= | 1 ¢6.32) | (6.60) |
t é ~Y— '—Ai'-— | | | I
/ | & | 00| .050]
o 7~ ] <102 | 1.27) |
( ,t( Y ¢ I i i
! A [ -150 Bsc !
W | l (3.81) |
— : : 790 : 800 ;
[ . .
y —~ ‘ | | €20.07) | €20.32) |
D I | | i
’ ‘ l ! 2 ! .535 | .545 |
L I l 0, | ] €13.59) | (13.89) |
] | | ]
l | e | 150 8s¢ |
| | ] 3.81) |
X\ n_m_n__/ —r _l_.Mn—-—/ | !
il ! € ! .s2s | .58 |
[ ! || /- vemm 3 i [ | (13.59) | ¢13.89) |
| I | |
TERM 1
E \” | M TEAM 2 Il | L | 1.195 | 1.235 |
U 1 l| | | €13.59) | (13.89) |
l"’ hl | I | |
Ll 1 1 ' 1 £4€ | ARS |
i “1 I et ot
=L | | (16.89) | €17.40) |
' e A - I I | |
b 3 PL —ef |- I ¢ | 139 | 149 |
{ | €1.53) | (3.78) |
©0.014 TlY | ] | |
i ¢o .035 | .C45 |
] 0.89) | €1.14) |
| |
| _Term 1 Drain |
I | |
| _Term 2 | Source |
i i i
| Term 3 | Gate |
Oimensions are in inches.
Metric equivalents are given for general information only.
Metric equivalents are 1n parentheses.
Refer to applicable symbol Llist.
Dimensioning and tolerancing are 1n accordance with ANSI Y14.5M.
included in dimensions O and E.
FIGURE 1. Physical dimensions for TO-254AA.
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4.4 Quality conformance ingpection. Quality conformance inspection shall be in accordance with
MIL-$-19500, and as specified herein. Alternate flow is allowed for quality conforsance inspection in
accordance with figure 2 of MIL-S-19500.

!
nection Groun A inepection chall be conducted in accordance with MIL-S-19500 and

Svi. GV Oup ~ Speciion onau a ccoraance

4.4.1 Group

table I herein. (End-point electrical measurements shall be in accordance with the applicable steps of
table VI 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 1Vb (JANTX and JANTXV) of RIL-5-19500, and

table Ils and table IIb herein. Electrical measurements (end points) and delta requirements chall be in

accordance with the applicable steps of table VI herein.

4.4.3 Group C inspection. Group € inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-S-19500, and table III herein. Electrical measurements
(end points) and delta requirements shall be in accordance with the applicable steps of table VI herein.

4.4.4 Group D Inspection. Group D inspection shall be conducted in accordance with MIL-5-19500 and
table IV herein. .

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 of MIL-STD-750.

4.5.2 Thermal resistance. Thermal resistance measurements shall be performed in accordance with method
3161 of MIL-STD-750. The maximum Limit of RgJC(max) = 0.83°C/W. The following parameter measurements shall

apply: e

a. Measuring current (ly) - - - - - - - - = - - - -~ 10 mA.

b. Drain heating current (1) - - - - - -~ - - - - - 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 (ty,) - - - - ------~- 30 to 60 us.

f. sample window time (tg) - - - - - -~~~ ~--- 10 us maximum.

4.5.3 Thermal response (AV., measurement). The delta V., measurement shall be performed in accordance
with method 3161 of HIL—STD-?E& The delta V¢, conditions ?IH and V) and maximum limit shatl be derived by
each vendor from the thermal 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 ([y) - - - - - - - - - - - -~ - 10 mA.

b. Drain heating current (1) - - - - - N 4 A minimum.

c. Heating time (t)) - - - - - = = = = = = - - - - - - 100 ms.

d. Drain-source heating voltage (v ) - - - - - - - - - 25 V.

e. Measurement time delay (typ) - - - -----~-~-- 30 to 60 us.

f. Sample window time (tSU) ------------- 10 us maximum.
6
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TABLE I.

Group A_inspection.

Inspection 1/

_MIL-STD-750

i

Conditions

Symsbol

Limits

Min

Max

Breakdown voltage,
drain to source

2N7268
2N7269
2N7270

Gate to source
Gate current

Drain current

Static drain to
source "ON"-state
resistance

2N7268
2N7269
2N7270

Static drain to
source "ON"-state
resistance

2N7268
2NT269
2N7270

orward voitage

2N7268
2N7269

I
|
I
I
|
I
!
v
|
|
I
!
!
|
I
!
I
!
I
|
|
|
I
I
I
I
|
I
!
I
|
|
i
I
|
I
|
I
I
!
f
|
|
I
!
7
|
I
:
| 2N7270
I

voltage (threshold)

3407

3403

3411

3413

3421

3421

Y S

GS
ias

Vos
I

0
[

\
B? s

ufs

S

=0v; ID = 1 mA dc

condition C

)
GS
1 mA dc

= +20 and -20 V dc

condition C, Voo = 0
=0 Vdc
condity ¢

of rated Vps

)(il <

= 12 V dc, condition A
ed (see £.5.1),

= 12 V dc, condition A

ulsed (see 4.5.1), iD = Ipq

Iy = Ip,

I
|
|
]
|
|
|
|
I
|
I
|
I
|
|
|
1
|
|
|
I
|
|
|
|
I
|
|
|
|
I
!
|
|
|
|
|
l
J
|
|
g
!
|
A
v
|
|
|
!
!

il

Vier)oss

Vv

GS(TH)1

lgss

1

r

Fps(om2

v

0SS

DS(on)1

SO

100

500

2.0

&
o

g

wn
(o]

0.070
0.115
0.510

0.081
0.125
0.570

PEE QN Y

T T T T T e T e e e e e e e e e e e o e e e —— e e e e e e e et . reree [y
o 0o

MA dc

ohm
ohm
ohm

ohm
ohm

See footnote at end of table.

Coh
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Group A_inspection - Continued.
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TABLE 1. Group A inspection - Continued.

| ] | T |
| Inspection 1/ [ MIL-STD-750 ! - Symbol ! Lln'tt ! unit
i i i | | |

| IMethod | tonditions 1 | Min : Max J|

| ] | | ]

| subgroup 7 - Cont'd. | ! [ I - | |
:Gate to source charge { } :QGS { { :

| 2N7268 | | i i i 35 { nC
| 2NT269 | | | | | 30 |  nc
| 2N7270 | | % { l 30 { nC
| | !

gGate to drain charge : ; ;QGD { ; {

| 2nN7268 | ! | | | 6 | nc
| 2N7269. | ] | | | 60 | nc
| 2N7270 | | } : E 75 : nC
| | {

{Reverse recovery time | 3473 |di/dt = 100 A/us It | | |

| | Vo, <30V, I, = .. | ! | l

i | | v l t l l

| 2N7268 I 1 | | | 570 | ns
| 2N7269 | | | | | 820 | ns
| 2n7270 | | | 1 [ 100 | ns
| 1 ] _ ! N 1_ |

1/ For sampling plan,

see MIL-5S-19500.

10
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TABLE Ila.

MIL-S-19500/603

Inspection 1/

Subgroup 1

Physical dimensions

} Subgroup 2 2/
| Solderability

- Subgroup 3
Thermal shock (temperature
cycling)

Hermetic seatl

|

| Fine Leak
| Gross leak
!
|

Decap internal desian
verification

SEM 3/

1

Bond strength
Die shear

Intermittent operation iife

|

J

|

|

!

|

|

|

L}

|

|

|

i Subgroup 4
I

|

1

|

|

|

|Electrical measurements
{
|
i

[
[
|
!
]
|
|
|
|
|
|
!
|
|
|
|
|
!
|
!
|
|
I
|
|
|
|
|
!
;
|
!
I
|
s
i
|
|
|
1
|
|
|

1051

1071

See figure 1

Test condition G, 100 cycles

3 —

See table VI, steps 1, 2, 3, 4, 5, ©, and

>
f

See 3.3.2

ondition A, atl internal wires for each

device shall be pulled separately.
Condition &, 2,000 cycles. No heat sink nor

forced-air cooling on the device shall be
permitted during the on cycle.

ton = 30 seconds minimum

11
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TABLE lla.

MIL-S-19500/603

Group B_inspection for JANS device - Continued.

|
I
|
|
l
|
|
!
i
l
|
!
|
;
[
|
s
|
!
|
;
|
!
1
;
|
|
v
[

[
Inspection 1/ | ! MIL-STD-750
| 1
L] 1
| Method | Conditions
Subqr: 5 } } -
Accelerated steady-state | 1042 |condition A, Vps = rated; T, = +175°C; t = 120
reverse bias | | hours. Read and record Vgo(pss) (Pre and
i | post) at I, = 1 mA. Read and record I,
| | (pre and post), in accordance with table VI.
| ]
Electrical measurements | |see table VI herein, steps 1, 2, 3, &4, 5, 6,
| | and 7. No more than 15X of the sample shall
! ! be per.-itt‘eg-t?_tmvs a AYBR&QSS)_‘S_hif:’\Of“
' | wore tnan 1U4 ang sipgg greater tnan >u piA.
[ |
Accelerated steady state | 1042 |Condition B, V,q = rated; T, = +175°¢
gate stress ) ]t = 24 hours
| |
Electrical measurements | |see table VI herein, steps 1, 2, 3, 4, 5, 6,
| | and 7
| I
Bond strength (Al-Au die | 2037 |Test condition A
interconnects only) | |
! |
o ) | I
ubgroup 6 | |
| |
Thermal impedance 1 3161 Jsee &4.5.2

1/ For sampling plan, see MIL-S-19500.
2/ A separate sample may be used for each test.
3/ SEM qualification may be performed anytime prior to lot formation.
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Fine leak
Gross leak

TABLE IIb. Group B inspection for JANTXV.

|
| Inspection 1/ ! MIL-ST0-750
| i
| Method | Conditions
| |
| Subgroup 1 | .
| |
|Sotderability 2026 |
I |
[Resistance to solvents 1022 |
| |
1 v
j Subgroup 2 |
] |
ITherss!l shock (temperature 1051 | Teet condition 6. 25 cycles
| cycling) |
| |

]

i
| |

!

|

|

|

W

Sum roup

Intermittent operation life
(LTPD)

i
|
|
|
|Electrical measurements
[
|
|
|

Electrical measurements

cimmed a2
Veiriviialions

Bond strength

n

ubqrou

Not applicable

o

Subgrou

v

Not applicable

Decap internal visual (design

e e e e e e e e T — —— e T —— —— — —— . — — e i . — — e i e S i . s et e S . i [P St St et

2075

2037

See table VI,

be 30 seconds minimum.

See 3.3.2

TGN GEVITT SnawL

b e e e ————— ——— e e ———— —— ——— e —

PSS

A ra
tac L]

steps 1, 2, 3, 4, 5, 6, and 7

Test condition D, 2,000 cycles; a cycle shall

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

Test condition A; all internat bond wires for
cach davica shall ha nuflad teal

e o 2 e e it . i it i . S i ' St S S i e s S Sl i, St s . i s e . Y} e S, S S g S 5 e s

1/ for sampling plan, see M1L-S-19500.
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TABLE 111. Group C inspection (all quality leveis).

Inspection 1/ ! M1L-STD-750

Method Conditions

Subgroup 1

Physical dimensions 2066 |See figure 1

Subgroup 2

|
|
|
]
!
]
!
!
I
!
o )
Thermal shock (glass strain) | 1056 Condition B
| !
Terminal strength (tension) | 2036 |Test condition A, weight = 10 pounds; t© = 5 s
| | I
{Hermetic seal {1071 |
|- g |
| Ffine leak i i
| Gross lesk | |
| | |
|Moisture resistance | 1021 |omit initial conditioning
] | I
| : !
|Electrical measurements | |See table VI, steps 1, 2,3, 4,5,6, and 7
l i i
i Subgroup 3 ! I
| ! | . : -
| shock | 2016 |
|
i ! !
|vibration variable frequency | 2056 |
| | i
jConstant acceleration | 2006 |
f | |
|Electrical measurements | |See table VI, steps 1, 2,3, 4,5,6, and 7
1
| ! !
| Subgroup & | |
I ! i
jsait atmosphere {corrosion) | 1061 |
| | |
| Subgroup S | |
i | !
|Barometer pressure test not | 10017 |Test condition C
| required for Vyo =< 200 V | |
i DS H i
1 1
=2N7270 II :VDS =500V ; Icgsoy € 0.25 mA
i Subgroup 6 ! !
{ | |
|Intermittent operation life | 1042 [Test condition D, 6,000 cycies. A cycle shall
i | | be 30 seconds minimum.
I ! |
|Etectrical measurements | |See table VI, steps 1, 2,3,4,5,6, and 7
| ! !
1/ For sampling plan, see MIL-5-19500.
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Group D inspection.

TABLE 1V.

Limits

Post irrediation

| M, D, and R |
|nax
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See footnotes at end of table.
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MIL-S-19500/603

TABLE 1V. Group D inspection - Continued.

| ] ] I, | | |
| Inspection | MIL-STD-750 | Symbol | Pre irradiation | Post irradiation junit |
{ 1/ 4/ | § | limits 1 Limits | |
| | | | | | | I | |
| |Method |Conditions | |m b, andR | H | M, o, _and R | H | |
| | { 1 {Min__ |max  |Min _ |Max _ {Min  iMax  |Min |Max | ]
] | | | | | | ! | | | | | |
ISubgroup 2 - | | ! | | | | | ] | | | A
| cont'd. i ] | | | | | | ! | } | |
| 7 T e T A e
Drain = DSS
| current | |B‘1;§s ] s | | | | | | ] | | |
i i | cond. ¢ | | S R N I R R R B
; z Vs = 80% | A R T R N R S R
] | | of rated | | | ! | | | { ] | |
] . | |Vpg (pre- | | | | | | N | | i |
] ] | “rradia- | | | | | | I | | | |
| | | tion) ] | [ i | | | | | ! |
| ! | | | | | | | ! | ! | )
| 2N7268 ] } } | | S0 | | SO | | 50 | ] 100 |uA dc |
| 2N7269 ] | ] | j S0 | | sO | | SO0 | | 100 |uA dc |
| 2N7270 | | | | ] so | { 50 | | s0 | | 100 |pA de |
J f l | | ! | J | | [ | | |
| | | | | | | | ! | | | | ]
JStatic drain | 3421 |VGs =12V IrDSon’l | | ] | ! | | } | |
| to source i jCond. A i i i i { i | | i | |
| on-state i | pulsed | | | | | { | | | ] |
| resistance | | see 4.5.% | } | | | | | | | | |
! | |1g = Ipa | | | | | f | { | | !
! | | | | | | ! [ | { | | |
|  2N7268 | | | | |0.070 | ]0.070 | 10.070 | {0.0% | Q {
| 2N7269 | | | | 10.115 | ]0.115 | 10.115 | jo.1ss | Q |
i 2N727C ! | | | 10.510 | 10.510 | 10.510 | 10.685 | Q |
e SV VU A A S R A A B R
orwar Vgs =0V o
| voltage | o 15y | e
| source | | ] | | | [ | [ | | | |
| drain diode | | | | | ] | ] | | | | |
i i ] i i i i i | | ! | | !
| 2N7268 | | | | |1.9 | 1.9 | 1.9 | 1.9 | v |
| 2NT7269 | | | | 11.9 | 11.9 | ]1.9 | 11.9 | v |
| 2N7270 | ] | { |1.6 ] 11.6 ] 11.6 ) 11.6 | v |
| | | | | { { | | | ! 1 ] !

/ For sampling plan see MIL-5-19500.

Seperate samples shall be pulled for each bias.

/ H must meet end points for 300 k and 1000 k RAD (S1).

/ Group D qualification may be performed anytime prior to Lot formation. Wafers qualified to
these group D QCl requirements may be used for any other detail specification utilizing the
same die design.
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TABLE V. Group E inspection (all quality levels) for qualification only.
] T
Inspection | ! MIL-STD-750 | Qualification
) | | and large Lot
| Mmethod | tonditions | quality
| | | conformance
i i . | inspection
! ! !
Subgroup 1 | | | 12 devices
| | ] e=0
Therss!l shock ! 1081 |-55°C to +150°C, 500 cycles I
(temperature cycling) | | |
| I i
Hermetiz seal !o1arn | |
I I |
Fine leak | | ]
Gross leak ! ! !
| | . .
Electrical measurements | |See table VI, steps 1, 2, 3, 4, 5, 6, and 7 |
1 | |
I i !
Subgroup 2 1/ ] | | 12 devices
I | | ¢=0
Steady-state reverse bias | 1042 |Conditicn A: 1,000 hours !
| | [
Electrical measurements | |See table VI, steps 1, 2, 3, 4, 5, 6, and 7 |
{ ! N
' i S S e
Steady-state gate bias | 1042 |Condition B: 1,000 hours |
| | |
Clecirical measuremenis 1 isee table VI, steps 1, 2, 3, 4, 5, 6, and 7 |
| | |
Subgroup 3 | ] |
1 ] |
1 | !
Not applicable | | |
I | |
Subgroup & i i !
| | | 12 devices
|Thermal resistance | 3161 |Rg,c = 0.83 °C/W maximum. See 4.5.2 | e=0
] r 1
i J{ 1

1/ A separate sample for each test shall be pulled.

-
~
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TABLE VI. Group A, B, C,and E electrical measurements.

Limits

{ | I | | |
st Inspection MIL-STD-750 _| symbol | unit

ep ! ! ! : H
| i | | | I |
] ] | method Conditions 1 | Min | Max |
] | I I | I |
| 1. |Breskdown voltage | 3407 |V =0V, I, =1 mAdc v oss | ] |
i | drain to source | IB?as condit’ign [ | (8R) | | J
| | | | | ! | [
} | 2N7268 ] | | | 100 | | vd
} | 2NT269 | | | | 200 | |} vd
] | 2w7270 | | | | 500 ) | vd
| | ! | | | | |
| 2. |Gate to source voltage | 3403 |Vpo Z Vgeo I =1 mA de Vescrir | 2.0 | 4.0 | vd
| | (threshold) ] | ] | | |
| | | | | ] | |
| 3. lGate current | 3611 |vgg = 420 and -20 V dc I 16651 1 2100 |nA d
| l Vps =0V | | ! !
| | | |Bras condition € | ] ] |
| f I | | I ! |
| 4. |prain current | 3413 WGS =0V dc HDSS'I | { S0 |uA dc
| | | {Bias condition ¢ i | | |
: : : :VDS = 80Z of rated Vy { ; i :
| S. |Sstatic drain to source | 3421 |vge = 12 V dc; condition R |rpcionyq | | |
| | "ON"-state resistance | lPuEsed (see 4.5.1) | | | |
1 ] t (] =1 H 1 ] 1
i ! | [ip = 1po | | | 1
s | 2N7268 | | i | | 0.070 | ohm
} | 2n7269 | | | | | 0.170 | ohm
| | 2n7270 1 | | | | 0.510 | ohm
[ I | | J I | |
| 6. |Static drain to source } 3427 'VGf = 12 V dc¢,; condition A erS(ON)Z | | |
| | "ON"-state resistance | |Pulsed (see 4.5.1) i | ] |
P ! 115 = I ! | | [
| i 2nN7268 | o | | | 0.081 | ohn
| | 2N7269 | | ] | | 0.125 | ohm
| | 2n7270 | | I I | 0.570 | ohm
| I | I | | | |
| 7. |Forward voltage (source | 4011 |Pulsed (see 4.5.1) |V ) | |
| : ) )]
i } drain diocde) I v =0V dc { { { =

1Ygs
I | l1p= Ipq 4 | | [
| | 2N7268 | | | ] 1.9 | v
| | 2N7269 | [ | | I 19 | v
| | 2N7270 | J | | } 1.6 : v
J l | | | |
i 8. |Thermal response | 3161 |[See 4.5.3 i8Vgp i i i
b1 | ! | I R |
18
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4.5.4 Single pulse avalanche energy (E.Sl.

a. Ip = Iyg(max.) )

b. Voo = 25 V dc for 2N7268, Voo = SO V dc¢ for 2N7269 and 2N7270
¢ E._ = E._. N

T TAS “AS{max. )

d. Initial junction temperature = 25°C, -5°C, +70°¢C

e. L= ZEAS (VBR - VDD) mininum
1..2 V.o
AS®  "BR

4.5.5 Gate stress test.

a. V.. = 26 V minimum.

GS

b, t = 250 pys minimum,
S. PACKAGING

5.1 Packaging requirements.

&. NOTES
(This
mandatory
mangaliory.
6.1 Notes. The notes specified in MIL-5-19500

6.2 Acquisition requirements. Acquisition documents must

, and date of the specification.

»
-t
o
-
jad
"

b. 1ssue of DODISS to be cited in the solicitation and,
documents referenced (see 2.1).

c. Lead material and finish as specified (see 3.3.1).

d. Type designator and quality level.

6.3 Substitution information.

manufacturer’'s and user's Part or ldentifying Number (PIN).
manufacturer's PIN's are suitable for the military PIN.

section contains information of a general or explanatory nature that may be heipfui, but is not

The requirements for packaging shatl be in accordance with MIL-S-19500.

specify the following:

if required, the specific issue of individual

pevices covered by this specification are substitutable for the

This information in no way implies that

Preferred types

Commercial types

| ! !

| l |

i ! !

i 2N7268 | IRHM7150 1/ |

| i IRHMB150 {

! 287269 ! IRHM7250 1/ |

| | IRHMB250 ]

| 2N7270 | IRHM7450 1/ j

! | 1RHMB4SO |

] | |

1/ IRHM7150, IRMM7250, IRHM7450 3 k, 10 k, 100 k RAD (S1)

IRHMB150, IRHM8250, IRHMB4S0 1000 k RAD (Si). -~

Acquisition documents may specify the material and finish (see 313N

6.4 Ordering data.
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