1. ScoPt

1.1 Scope.

MILITARY SPECIFICATION

MIL-S-19500/501A

1 April 1982

SUPERSEDING
MIL-S-19500/501(USAF )

30 June 1975

SEMICONDUCTOR DEVICE, DARLINGTON TRANSISTOR, PNP, SILICON, POWER
TYPES 2N6051, 2N6052
JAN, JANTX, AND JANTXV

This specification is approved for use by all Depart-

ments

and Agencies of the Department of Defense.

of product assurance are provided for each device type as specified in MIL-5-19500.

1.2 Physical dimensions.

1.3 Maximum ratings.

See figure 1 (T70-3).

This specification covers the detail requirements for PNP, Darlington, silicon, power

transistors for use in general purpose amplifier and high-power switching applications. Three levels

T !
T_ypes PT 1/ PT 1/ Y 0 VEBO v E Ic I T
Te = 25°C | T = 100°C @ CE0 8 and “Fop l
W Moo vde  vde | ovde | Ade | Ade c |
2N6051 150 75 -80 -5.0 -80 -12 -0.2 -65 to +175
‘2N6052 150 75 -100 -5.0 -100 -12 -0.2 -65 to +175
1/ Derate linearly at 1.00 W/°C for T > 25°C.
1.4 Primary electrical characteristics at Tp = 25° #3°C.
“l__NWA !” ,VBE(SiP)Ww- Veg(sat) ‘ Cobo hfe hfe
Limit| eJ-C |I¢ = -12 Adc Ic = -12 Adc | Vgg = -10 Vdc Vep = -3 Vde | Ve = -3 vdc
I = -120 mAdc | Ig'= -120 mAdc | = 0 I¢ = -5 Adc I¢ = -5 Adc
llOOEHzifilMHz f'= 1 kHz 7= 1 MHz
|
"C/M Vdc e | P
Min 1 - ' 1000 10
Max |} 1.00 -4.0 -3.0 300 --- 250

Griffiss AFB, NY

eneficial comments {recommendations, additions, deTetions]) and any pertinent data which may be of
use in improving this document should be addressed to:

Rome Air Development Center (RBE-2Z),

13441, by using the self-addressed Standardization Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.

i

FSC 5961
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|
!
' Limit hrE hee heE Pulse 1 Ve (sat)
! response
} Ve = -3 Vdc Veg = -3 Vde Veg = -3 Vdc t Ic = -6 Adc
| I¢ = -12 Adc | I¢ = -6 Adc I¢ = -1 Adc on | Toff 15 = 24 madc
‘ us us Vdc
Min 150 1000 1000 --- --- ---
, Max --- 18000 --- 2 10 -2.0
| ‘ .

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents of the issue in effect on date
of invitation for bids or request for proposal, form a part of this specification to
the extent specified herein.

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.
(Copies of specifications, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Detai) specification. The individual item requirements shall be in
accordance with EII-S-IQSUU, and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-5-19500.

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. No
aluminum case shall be permitted.




MIL-S-19500/501A

-’-A<—1 L |—
L, —= r-
F—= -T
| -
'1 |
. | |
|
$0 - q
_._[;x— i I
SEATING
PLANE
EMITTER BASE
COLLECTOR
DIMENSIONS N
0
LTR T
INCHES MILLIMETERS E
MIN MAX MIN MAX s
A .250 ] 328 635 8.33
éb 038 043 .97] 1.09(| 4,8
| $0 o-- .B75 | --- 122.23] 2
[] .420( .49490/(i067 [11.I1B | 3,9
0’ 205 225 5.21 [ 5.72] 3,49
F 060 [ 135 | 1.52! 3.43
L 312 .500] 7.92]12.70] 4
EMITTER Ly --- | 050 ---| 1.27] 4,8
¢p 51 1e1 [ 384 409 6
SCHEMATIC CIRCUIT q 1. 177[1.197 [29.90 |30.40
R .495| 525 (12.57[13.34
Ry 131 .188] 3.33| 4.78| &5
s 655 | .675]16.64|17.15 | 3

NOTES:

1.

W~
P

O O~

Metric equivalents are given for general information only and are based upon
1.00 inch = 25.4 mm.

Body contour is optional within zone defined by @D.

These dimensions shall be measured at points .050 (1.27 mm) to .055 (1.40 mm)
below seating plane. When gage is not used, measurement shall be made at
seating plane. ‘

Both terminals.

At both ends.

Two holes.

The collector shall be electrically connected to the case.

@b applies between L] and L. Diameter is uncontrolled in L].

The seating plane of the header shall be flat within .001 inch (.03 mm)
concave to .004 inch (.10 mm) convex inside a .930 inch (23.62 wm) diameter
circle on the center of the header and flat within ,001 inch (.03 mm) concave
to .006 inch (.15 mm) convex overall.

FIGURE 1. Physical dimensions and schematic circuit.
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3.3.1 Schematic circuit. The schematic circuit shall be as specified on figure 1.

3.4 Marking. Marking shall be in accordance with MIL-S-19500. At the option of
the manufacturer, the following marking may be omitted from the body of the device:

a. Country of origin.
b. Manufacturer's identification.

4. QUALITY ASSURANCE PROVISIONS

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

4.2 Qualification inspection. Qualification inspection shall be in accordance
with MIL-S-19500.

4.3 Screening (JANTX and JANTXV levels only). Screening shall be in accordance
with MIL~S-19500 (table II) and as specified herein. 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.

Measurement
Screen (see table Il

of MIL-S-19500) JANTX and JANTXV levels

100% of initial value or 100 uAdc, which-
ever is greater; ahppp= #40% of initial
value.

[ [ |
! [ |
| | !
| | |
| 3 I T(high] = +*I75°C, time at temperature [
| | extremes = 15 minutes (minimum) |
[ | I
I' 9 } Icex1 :
] 11 | Icexy» PrE2s alcgx) = 100% of ]
| | in%t%a] va?ue or 160 uAdc; whichever I
| | is greater. [
i T [
| 12 | See 4.3.1 |
| ] |
I 13 : Subgroup 2 of table I herein; alcpy] = :
|

| | |
| | |

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:
Tg = *162.5°C +12.5°C (see 4.5.2), Vg > 10 Vdc, Tp < 100°C.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-S-19500.

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

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance
with the conditions specified for subgroup testing in table IVb (JAN, JANTX, and
JANTXV) of MIL-S-19500, and table Il herein. Electrical measurements (end points)
shall be in accordance with the applicable steps of table IV herein.
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4.4.3 Group C inspection. Group C inspection shall be conducted in accordance
with the conditions specified for subgroup testing in table V of MIL-S-19500, and
table III 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
appropriate tabTes and as follows:

4.5.1 Pulse measurements. Conditions for pulse measurement shall be as specified
in section 4 of MIL-STD-/50.

4.5.2 Operating life-test conditions. Power shall be applied to the device to
achieve a junction temperature {T;) of +162.5° #12.5°C.

Ty shall be determined as follows:

Tg = Pp egc *+ Tcs

Pp = (Vep) (Igy;

OJC = 1.0 C/N,

Tc = measured value at hottest point on case.

NOTE:  For reference only. This test can be approximated by dissipating §
watts at Ty = +25°C or 75 watts at T¢ = +100°C.

4.5.3 Coil selection for safe operating area tests. In selecting coils for use
in the clamped and unclamped inductive safe operating area tests, prime consideration
should be given to the recommended commercially available coil. However, due to the
extreme critical nature of the coil in these circuits and the wide tolerance of some
commercially available coils (+100, -50%), it shall be the semiconductor
manufacturer's responsibility, to prove upon request, compliance or equivalency of
any coil used (commercial or in-plant designed) to be within (+20, -10%) of the
specified inductance at the rated current and dc resistance.

4.5.4 1Inspection conditions. Unless otherwise specified herein, all inspections
shall be conducted at case temperature (T¢) of 25°C.

4.5.5 Group C life test. The Group C sample (Tc test conditions) shall be
drawn from tne devices which were drawn for the Group B sample (T; test conditions).

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance with aI[-g-I§SUU.

6. NOTES

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

6.2 QOrdering data. Procurement documents may specify the lead finish.
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TABLE I. Group A inspection.

] ! MIL-5TD-750 1 LTPD I Limits | T
| Inspection [Method T Conditions | JAN | Symbol T T | unit |
I | ] | JANTX | | Min | Max | I
! | ] | JANTXYV | I | | I
[ I | I I | I | I
] I I I I I | I I
: Subgroup 1 ‘I II I 5 I Ij I II I
I
{Visual and mechanical | 2071 | | | | I I I
iexamination I I { | | i ] |
I | I I I ! J I I
| Subgroup 2 I| Il II 5 } I| II II i
I I
|Breakdown voltage, } 3011 |Bias condition | [Y(BR)CEO | I I [
[collector to emitter | ID; Ig = 100 | I | I ! I
! ! ImAdc “pulsed | I ! I | |
! [ [{see 4.5.1) I | I I I I
I I ! I [ I I [ |
| 2N6051 I ! I I | 80 | --- | Vdc |
| 2N6052 ] I | [ | 100 | --- | Vdc |
| I | ! | | I I I
iCollector to emitter | 3041 [Bias condition | I cex1 | =~ 1 0.5 |mAdc |
lcutoff current ! IA; Vgp = +1.5 I | | I | |
I | | vdc | I { I I I
| I | ! | | | I I
| 2N6051 | IVeg = 80 Vdc | | | | | |
| 2N6052 | V(g = 100 vdc | | | | | I
I | I { | I I I [
I { ! I | | | | |
ICollector to emitter | 304l |Bias condition | {IcEo | =-- 1 1.0 ImAdc |
|cutoff current | (D; | | | I I I
I I | | ! ! | I I
I 2N6051 I IVcg = 40 Vdc | ! | | I |
| 2N6052 | [VCE = 50 Vdc | | I | | |
! | | | | ] | I I
|Emitter to base | 3061 |Bias condition | I1ggo [ --- | 2.0 [mAdc |
[cutoff current | 10, Vgg = -5 | ) I ] | |
| f | vdc I I I | [ I
| I | I ! | I I !
|Base to emitter | 3066 |[Test condition | [Vgg | === 1 2.8 | Vdc |
[voltage (non- I IB; Ve = 3 vdc | | [ [ I [
|saturated) 1 :IC =6 Adc : i | i = :

I I
|Base to emitter | 3066 |Test condition | IVgE (sat) | === 1 4.0 | vdc |
Ivoltage (saturated) ! lA; 1p = 120 [ I [ I | |
! I (mAdc; Ip = 12 | I I | | [
| I IAdc; pu(Ised | | i | | I
| | I(see 4.5.1) I ! I | ! I
! | I [ I ! | i J
ICollector to emitter | 3071 |Ic = 12 Adc l IVcE (sat)l | === 1 3.0 | vdc |
Ivoltage (saturated) | IIg = 120 mAdc I [ I ! I |
I i ipulsed | | I I | |
I | I(see 4.5.1) | | I I I l
I I | I I I | ! I
[Collector to emitter | 3071 |Ic = 6 Adc | IVCE(sat)2 | ==~ 1 2.0 | vdc |
fvoltage (saturated) | I1g = 24 mAdc I | | | | I
| | lpulsed | | } | I |
| I i{see 4.5.1) | I ! f | |
{ | ! ! I I I { I
|Forward-current [ 3076 Ve = 3 Vdc [ thegy 11000 | --- | --- |
|transfer ratio I iIg = 1 Adc | | I | I {
| | lpulsed | } I | | |
I | | I I f |
| I I ! I f I

|(see 4.5.1)
I
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TABLE 1. Group A inspection - Continued.
| I MIL-STD-750 | LTPD | I Limits | I
I Inspection [Method I Conditions | JAN | Symbol I | Unit |
| | | JANTX | | Min | Max | I
I I I [ JANTXV | | I | |
| I ] I I I | i I
I I' I I, I { I I I
| Subgroup 2 | | I I
| ~Continued I I I | I | I |
I I ] | | I | I |
IForward-current | 3076 IVgp = 3 vdc; I thego /1000 118000 | --~ |
Itransfer ratio I ¢ = 6 Adc ! ! ! I | !
| | Ipulsed (see } | | | | |
I I [4.5.1) ! I I I | I
I I | [ I I | | |
|Forward-current | 3076 |Vgg = 3 Vdc; | lhpgs | 150 | === | === |
|transfer ratio | [Ig = 12 Adc I | ! | | !
| ! Ipulsed (see I | | | | I
| | /14.5.1) } | ] I ] I
} I ] I J | [ | I
| Subgroup 3 : I I 7 I I : I ]I
|

{High temperature | ITp = *+150°C | | | I | |
loperation: I | I | | | | I
l | I | | } | | !
iCollector to emitter | 3041 |[Bias condition A;| tIcEx2 [ === 1 5 ImAdc |
lcutoff current | :VBE = +1.5 Vdc | I I I ] I
I I I | I | I !
[ 2N6051 | I¥cg = 80 Vdc I [ I I | |
| 2N6052 : I'VCE = 100 Vdc ! 1 | | | |
I | I | I
ICollector to emitter | 3071 |Ig = 6 Adc; | IVCE (sat) | === 1 2.0 | Vdc |
Ivoltage (saturated) | I1g = 24 mAdc { I | | l I

| Ipulsed (see | I | | | I
| I |4.5.1) | ] I [ I |
I [ | | i I | I |
iLow temperature ] [Tp = -55°C I ! | | | |
loperation: | I | | I | | |

| | I | | | [ I
|Forward-current | 3076 iVcp = 3 Vdc; | |hrgg } 300 | --- | --- |
|transfer ratio I II¢ = 6 Adc i | ! | | [
I | Jpulsed (see | | I | | |
| | {4.5.1) | | ! | | i
! | i | | | | I I
st R
[Small-signal short- | 3206 (Vcg = 3 Vdc; | Ihfe 1000 | --- | --- |
icircuit forward-current| [Ig = 5 Adc i I I I I I
itransfer ratio | I| I I I II I |
I | ! I
IMagnitude of common- | 3306 |[Vcg = 3 Vdc; | Ilhfei | 101 2% | --- |
jemitter small-signal | IIc = 5 Adc; I I I | I I
Ishort-circuit forward- | [f = 1 MHz i | | I | |
Icurrent transfer-ratio : : ‘I I I I I |
I l | I
{Open circuit output | 3236 |Vcg = -10 Vdc; | I€obo | --- 1300 | pF |
lcapacitance | i1g = 0; | | | | | |
{ I 100 kHz | | ] | | {
{ | 1< f <1 MHz | I ] | I I
| | - | ] ! I f !
|Puise response: j | | | | | | I
I | | I I | | | |
| Turn-on time } ---~  I¥gg = 30 Vdc; | Iton =1 2 | us |
{ | II¢g = 5 Adc; I | | | I I
I | I1g = 20 mAdc | | i | | I
| | | (see figure 2) | | | | ] |
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|End point electrical

Imeasurements

|

|Safe operating area

| (switching)

TABLE I. Group A inspection - Continued.

| | MIL-STD-750 [ LTPD 1 I Limits |
| Inspection TMethod T Conditions | JAN | Symbol T T 1 Unit
[ I | JANTX | Min | Max |
[ | | JANTXV | [
| | | [ [
1 subgroup | I I I
| Subgroup 4
| ~Continue I 1 I 1
I
| Turn-off time -=~  V¥ec = 30 Vdc; | [toff --- 10 | ws
I {1¢ = 5 Adc; l | |
[ I1g) = -Igp= | | |
| IZB mAdc (see | | |
| Ifigure 2) | [ |
| Subgroup 5 I = 10 } I
|
|Safe operating 3051 |Tp = 25 +10, I |
larea (dc) | 0° t>1s; | [ I
| Il cycle — |
| I(se figure 3) i
| |
[ Test 1 Ivgg = 12.5 Vdes |
| I 12 Adc |
| | |
| Test 2 [Veg = 30 Vdc; I
| {Ig = 5 Adc |
| | [
| Test 3 i |
I | |
| 2N6051 Ve = 70 Vdc; |
! [Ic = 200 mAdc {
| |
| 2N6052 Vg = 90 Vdc |
| {I¢ = 155 mAdc [
| | |

[

f

|

|

|

l

|

|

|

|

!
[
|
!
|
I
!
!
!
|
:
I
!
i
I
|
|
|
|
|
|
|
{
{
|
!
|
I

2N6051

2N6052

|
I
I
|
!
|
[
!
|
{
I
{
|
l
I
I
|
{
|
|
!
I
|
|
I
|
{
I
|
!
I
|
[
|
|
|
!
!
I
|
I
|
|
I
|
|
|
[
|
|
|
|
|
i
!
|
|
{
|
|
{
|
|
!
!
|

|See table IV,
Isteps 1 and 5
{

3053 {Load condition B

[{ctamped induc~
itive Ioad),

|Tp = +25°C
ft, + tf
1<"1.0 us

{Duty cycle <2%;
Itp 2 1 ms; (vary
[to obtain Ig)
IRg .10 ohms;
IR 80 ohms;
lvggi -16 Vdc;
IRBBZ 100 ohms;
~1.5 Vdc

o

|IL =10 mH
I {Stancor
|C-2688 or
fequivalent)

[Clamp voltage =
{-80 +0, -5 Vdc
|

{Clamp voltage =
[-100 *+0, -5 Vdc
[Device fails if
[clamp voltage
Inot reached

l

I
|
I
[
|
[
|
I
I
!
|
!
!
I
|
|
I
|
|
!
|
|
I
|
|
I
|
|
!
|
J
I
|
|
|
|
l
|
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
|
|
|
l
|
|
!
[
|
|
|
I
|
!
I
{
I
{
I
I
l
I
|
I
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{nonoperating)

Electrical measurements

See table IV, steps 2 and 5

TABLE 1. Group A inspection - Continued.
T T WMIL-ST0-750 T LTPD | T Limits | T
I Inspection TMethod | Conditions | JAN | Symbol I I I Unit |
| I | JANTX | | Min | Max | |
I | I | JANTXV | I I ! I
| | | | | I I | |
T I I [ [ i I I I
! I | | | { I | I
|End point electrical I |See table IV, | | | | ] |
jmeasurements : :steps 1and 5 I : i | | i
I | | I I i
| |Subgroups 6 and 7 | I | | | | I I
| | | I I | | | |
INot applicable i | | | I [ ! I
e | | I | I L1 1
TABLE II. Group B inspection for JAN, JANTX, and JANTXV devices.
T | MIL-3STD-/50 | ]
| Inspection ] Method | Conditions I LTPD |
I I | | ]
] I ] i T
| Subgroup 1 | I |15 }
| I I I |
| Solderability | 2026 | | i
| I | I i
| Resistance to solvents | 1022 | i |
| I | | |
| Subgroup 2 | ] I 10 )
| I | i |
|  Thermal shock (temper- | 1051 iT(high) = +175°C | I
| ature cycling) | |time at temperature extremes = | |
| | 115 minutes {minimum) [ |
| | { | i
| Hermetic seal | 1071 I | |
| a. Fine leak | | | |
| b. Gross leak | | I I
i I I I I
| Electrical measurements | |See table IV, steps 1 and 5 } |
| I ) i I
| Subgroup 3 ] | I 5 |
| | | | I
| Steady-state operation | 1027 ITy = +162.5 *12.5°C; ch > 10 i |
I life ! IVdc; Tp < 100°C (see 4.5.7) I I
| I ] | !
| Electrical measurements | 1See table IV, steps 2, 4, and 5 [ I
| | | I
| Subgroup 4 | | i J
| | I | I
| Decap internal visual | 2075 | |1 device/0|
| | | |failures |
| [ | |for each |
] | | iTot |
I I | | I
| Bond strength | 2037 |Test condition A; all internal [ 20 |
I | lwires for each device shall be [ (c =0} |
| | Ipulled separately | |
I I 'I I |
| Subgroup 5 | | | 15 |
| | | | I
| Thermal resistance | 3151 !ROJC = 1°C/W (max) I [
| I i I
| Subgroup 6 | | | 7 |
| ] | I |
| High temperature life | 1032 ITy = *+175°C [
| | | | |
I ] | ] |
i I | I ]
| | I | I
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Group B inspection for JAN, JANTX, and JANTXV devices - Continued.

Inspection

MIT-STD-750
Conditions

Method

T
I
|
]
l
I
I
|
|
[
[
!
I
i
{
!
f
|
|
I
|
I
|
|
f
l
]
|
|
I
l
]
J
!
I
|
I
I
!
I
|
|
|
|
]
]
{
|
]
I
|
I
I
]
]
|
I
[
|
I
!
I
I
I
I

Subgroup 7

Safe operating area
{clamped inductive)
(destructive)

2N6051

2N6052

Safe operating area
{switching, unclamped)

{inductive)

Test 1

Test 2

End point electrical

measurements

3053 Load condition B
Ty = +25°C

t, + te<l.0 s
Duty cycle <2%;
t, 21 ms; {vary
tb obtain Ic)

R. =

o

.10 chms;
80 ohms;
-16 Vdc;
100 ohms;
-1.5 Vdc

S
5881
BB1
5332
IEBE -12 Adc;

VCC = -79 Vdc

R < 2 ohms;

L = 10 mH (Stancor
C-2688 or equivalent)

Clamp voltage =

-80 +0, -5 vdc

oo

Clamp voltage =

-100 +0, -5 Vdc
Device fails if clamp
voltage not reached

I
I ]
| |
I I
! ]
[ |
| I
I I
I |
i |
| |
| |
] |
| |
| |
| |
| |
| |
] |
| i
i |
| |
| I
| |
| |
I |
] i
] |
} |
| |
| Load condition C;
| Ta = *25°C; duty cycle |
[ < 2% Rg = 0.1 ohm; |
It = tg< 15 ns |
: (see figure 4) :
l ty 2 80 us; (vary |
| to obtain I¢); ]
| Rgg1 = 80 ohms; |
| VBB]. _)_ 12 Vdc; i
| Rgg2 = i |
| Vggz = 0; [
| VCC _>_ 40 Vdc; |
i I¢ =712 mAdc; |
| The coil used shall |
| provide a minimum induct- I
| ance of 1 mH at 12 Adc |
| {see 4.5.3) |
j |
I |
| |
| i
| |
| I
} |
| |
| |
| |
} |
I |
| |
I |
| |
i |
| |

ty, = 1 ms; (vary

tg obtain I¢);
80 oﬁms;

12 VYdc;

175

RaB1
Y1
Rpg2
Vggz = 03

VCC > 40 Vdc;

Ig = 300 mAdc;

The coil used shall
provide a minimum induct-
ance of 100 mH at

300 mAdc (see 4.5.3)

nonfv

]
I
|
I
!
|
I
I
|
|
|
|
|
i
I
I
|
)
!
I
|
|
|
|
i
{
I
|
I
|
I
|
|
|
|
|
J
I
|
|
|
|
]
|
|
|
|
f
I
|
|
|
|
|
|
|
|
|
|
|
|
|
| See table IV, steps 1 and 5
]

|

10



MIL-5-19500/501A

25 ;ﬁ—I—»——-‘
z+lLS V
INPUT WAVEFORM ov 10 % !

( SEE NOTES 1 AND 2)

~-85V —
1 I
: ! Ve =30 Vde
OUTPUT WAVEFORM
90 % 909
( SEE NOTE 2) ' : N
| | 10 %
(.
b
O SCOPE
(SEE NOTE 2)
PULSE O
IN
IN4933
(OREQUIV} ¥ | W8V~
NOTES:

1. The input waveform is supplied by a pulse generator with the following
characteristics: ty <20 ns, tf <20 ns, Zgoyt = 502, PW = 25 us,
duty cycle < 2%.

2. Output waveforms are monitored on an oscilloscope with the following

characteristics: tr <20 ns, Zin > 20 k&, Cip < 11,5 pF,

Resistors shall be noninductive types.

The dc power supplies may require additional by-passing in order to

minimize ringing.

w
P

FIGURE 2. Pulse response test circuit.
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operation life

Electrical
measurements

TABLE I11. Group C inspection {all quality levels}).
T i MIL-STD-/750 { ]
| Inspection [ Method f Conditions I LTPD :
I | |
T | | I [
| Subgroup 1 : : : 15 i
|
{physica1 dimensions : 2066 : See figure 1 : {
l Subgroup 2 } : Il 10 :
IThermal shock | 1056 | Test condition B | |
i{glass strain) l % i {
|Terminal strength | 2036 | Test condition A; Weight = I I
(tension) } { 10 Tbs; t = 15 s : :
|Hermetic seal | 1071 | | |
| a. Fine leak | | | |
| b. Gross leak : : } |
| |
:Moisture resistance 1 1021 } | |
I |
|External visual | 2071 1 | {
] | I
|Electrical measurements | | See table IV, steps 1 and 5 | |
| | | | I
| Subgroup 3 | | { 10 |
[ [ | I |
:Shock | 2016 | [ |
| | I .
[Vibration, variable | 2056 | | |
| frequency : | | |
| | [ |
|Constant acceleration l 2006 | | i
| | | !
[Electrical measurements | % See table IV, steps 1 and 5 |
| | I
| Subgroup 4 l | I 15 !
| | | |
ISalt atmosphere | 1041 | | [
[{corrosion) { I | |
| [ | | I
| Subgroup 5 : | | |
| | | I
:Not applicable : } [ |
| |
: Subgroup 6 : { | a=10 |
i |
|Steady-state | 1026 | Veg > 10 Vdc; Py = 75 W { |
loperation life I | at T¢ = 100°C or 100°C [ [
[ | < Te < 125°C with Py I l
| | varied; according to the [ |
] | chosen Tc, to achieve ] |
| | T = 16275 #12.5°C l |
| | {see 4.5.2 and 4.5.5) | |
| | (for qualifications only) | |
| I i |
| 1026 | TJ = +162.5 #12.5°C; | |
| | | |
| | | |
| | | |
| | I I
| | [ [
| | i |

|
]
|
|
|
|
; Steady-state
|
|
|
|
|

VCE > 10 Vdc; TA < 100°C
{see 4.5.2)

See table IV, steps 2,3,4 and 5

14
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jtransfer ratio
|
|
I

Ve
IC = 6 Adc
pulsed (see 4.5.1)

TABLE IV. Groups A, B and C electrical measurements.

I i ] MIL-STD-750 | I Linits T I
i Stepl Inspection [Method] Conditions I Symbol Min T Max Junit |

| I | I I | I
I'T TCollector to emitter T 3041 [Bias condition &; iIcExl i --- [ 0.5 TmAdc T
| lcutoff current I I¥gp = *1.5 Vdc I [ I | I
| [ ! I I | I I l
| | 2N6051 | |VCE = 80 Vdc | | I I {
| | 2N6052 ! IVep = 100 Vdc i I I | |
| I | ! I [ | I |
| 2 ICollector to emitter | 3041 |Bias condition A;  [Iggy; [ --~ 1 1.0 ImAdc |
| lcutoff current | IVgg = *1.5 Vdc I I ! I |
I I ! I ! | ! ! I
| | 2N6051 [ [Vcg = 80 Vdc | | 1 I 1
I | 2N6052 I [Veg = 100 vdc I | I [ |
| I | I ! | | I I
| 3 |Base to emitter | 3066 |Test condition A;  |Vgg(sat) | ==~ 1 4.0 | vdc |
I Ivoltage (saturated) | [Ig = 12 Adc; | [ | | I
I I I J1g = 120 mAdc ! I I | |
| i | Ipulsed (see 4.5.1) | | i | I
! I I ! ! I I ! !
| 4 ICollector to emitter | 3071 (Ig = 12 Adc; IVCE (sat) I--- 1 3.0 | Vdc |
I lvoltage (saturated) | {1g = 120 mAdc I | I [ I
J i | jpulsed (see 4.5.1) | | | | |
| ! | I | | | | !
| I | I ! [ I I |
| I I ! I I I | I
| 5 |Forward-current | 3076 |Vcp = 3 Vdc; lhego I1000 180001 --- |
| I i | | I l I
| | I | I | ! I
I ! | ! | i [ |
I ! I I I | I I
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6.3 Design and application guidance. The following NPN type transistors are
compiementary to the PNP devices Tisted herein:

Transistor PNP Complementary NPN
transistors types
2N6051 2N6058
2N6052 2N6059

6.4 Substitutability. Transistors covered by this specification are
substitutabTe for the Following commercial device types:

JAN types Commercial types
2N6051 MJ2501
2N6052 mJ12502

6.5 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the
changes.

Custodians: Prepariny activity:
Air Force - 17 Air Force - 17
Navy - EC
Army - ER (Project 5961-0795)

Review activities:
Air Force - 11,19,99,85
Navy -
Army -
DLA - ES

User activities:
Air Force - 13, 15

Agent:
DLA - ES
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