MIL-58-19500/282F
17 Febriary 1947

) SUPERSEDING
MI L-5-19500/282E
25 October 1968

MILITARY SPECITICATION

SEMICONDUCTOR DEVICE. TRANSISTOR, NPN, SILICON, HIGH-POWER
TYPES 2N1722, TX2N1722, 2N1724, AND TX2N1724

This specification is mandatory for use by all Depart-
ments and Agencies of the Depariment of Delense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for NPN, silicon, high-power
transistors. The prefix "TX" is used on devices submitted to and passing the special process-con-
dizioning, testing, and screening as specified in 4.5 through 4.5.9. 1.

1.2 Physical dimensions. Type 2N1722, see figure 1 (TO-53),
Type 2N1724, see figure 2 (TQ-581).

* 1.3 Maximum ratings.

P i/ p 2/ Safe operating
T T k area
TA = 25°C | Te = 100°C |Vepo { VEpo | VeEo | I | Top Tstg continuous DC)
w w vde | Vdc | Vdc |Adc | °C °C
3 50 175 10 a0 5 +175 |-65 to +200| (See figure 5)
) .
r
‘ 1/ Derate linearly at 20 mW/°C for TA between +25°C and +175°C.

Z/ Derate linearly at 666 mW/°C for T¢ between +100°C and +175°C.

* 1.4 Primary electrical characteristics.

VBE Veg(sat) Cobo hpg [ Pse]
Limit | 83-¢ |1C = 2 Adc ICc = 2 Ade Vep= 15 Vde Vg = 15Vde [Vog = 15 Vde
Ig = 200 mAdc | 1g = 200 mAde | Ig =0 I = 500 mAdc
100kHz I <1MHz { IC=2Ade |1 10 MHZ
“C/W vdc Vdc o
[y F . ——— _——— ——— _——— 36 i
Max 1.5 1.2 0.6 550 90 5

2. APPLICABLE DOCUMENTS

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

SPECIFICATIOR
MILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.
FBC 5981
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MIL-5-18500/262F

STANDARDS
MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Paris.
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications required by suppliers in connec-
tion with specific procurement functions should be obtained from the procuring 2ctivity or as directed
by the coniracting officer. }

« 2.2 Other publications. The following documents form a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, D, C. 20402.)

3. REQUIREMENTS
3.1 General, Requirements shall be in accordance with MIL-5-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are delined in MIL-5-15500, and as [ollows:

Igc-----~-- Forward-biased, base-coliector current {dc), emitier open.

3.3 Design, construction, and physical dimensions. Transistors shail be of the design, con-
struction, and physical dimensions shown on figures I and 2.

3.4 Performance characteristics. Periormance characteristics shall be as specified in tables |,
II, and I0II, and as follows:

3.4.1 Process-conditioning, testing, and screening {or "TX" type. Process-conditioning, test-
ing, and seéreening for the 'TX ' types shall be as specified in'4, 5.

3.5 Marking. The following marking specified in MIL-5-19500 may be omitted [rom the body of
the transistor at the option of the manufacturer;

(a) Country of origin.
(b) Manufacturer's identification,

3.5.1 "TX marking. Devices in accordance with the "TX" requirements shall include the mark-
ing "JANTX' preceding the type designation.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-8-~19500,
and as specified herein,

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
specified in tables 1, 1I, and OI.
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NOTES:

. All three leads.

d €T L5 B Ll P —

. Al four holes.

. All fowr locations.
. All eighi locations.

| L ———COLLECTOR
4 {SEE NOTE 3)

MIL-S-19500/262F

DIMENSIONS 3
TR INCHES MILLIMETERS | T
it MAX MIN MAX g
A 670 | 680 {1202 [1n27
B|.040 | .D55 1.02 | 140
C|.035 | .[45 B9 | L4 | 4
b j.130 | .150 3.30 | 38l 4
E|.180 1,210 4,83 | 5.33
Fl.385 | 415 9,78 | 10,54
G{.370 | 420 940 10,67 | 1
Hl.305 [, .35 1.75 | 9.02
) | .B%0 | .B70 | 21.5% | 22.10
K| .60 | 690 | 17.02 {17.53
L] .330 | .350 838 | 8.89
M 850 | .B70 | 21.59 [2Z2.10
Nl .670 { .690 1 17.02 | 17.53
Q1] .330 [ .350 8.3 | 8.89
P .90 | 2i0 | 4.83 | 5.33
R| .09 | 106 | 2.44 | 2.69 |7
S| .765 | .785 | 19.43 | 19.94
7] 030 | 065 461 165
V] 075 | .105 191 ] 2.67 [ 6
Wl 075 | - - 1911 = -15

FIGURE 1. Physical dimensions of transistor types ZN1722 and TX2N1722 (TO-53).
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. Metric equivalents (to the nearest .01 mm) are given for general information anly and are based upon 1 inch = 25.4 mm.
. Lead spacing measued ai sealing plane.
. The collector shall be electricatly connected to the case.
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, B DIMENSIONS 5
l i J_ LTR jNGHES MILLIMETERS | ]
l ! MIN MAX | MIN MAX | 5
; | Al 422 | 455|102 | 1156
B | .25 | 450 | 8.26 | L1.68
,ll L‘ | 0 C | .640 | 875 |16.26 | 2223 | 6
0 | 047 | .07z | 109 | 18317
— 1 ~— D DIA L)
T d ! £ 035 [LI5 | 241 | 292 (7
. . o E F1-- [ .50 | -- ] 381
o G | 000 | .50 | 2.29 | 3.8i
MO —— W 570 [ 610 | 1448 | 1509
! 340 | 415 | B84 | 10.54
}kn DIA — K | 667 | .687 | 1694 | 17.45 | 8
| L0 .13 | 437 | 541
- M| .610 | 687 [1549 | [7.45
N[ -- |70 [~ - | 686
0| 220 [ 289 | 599 | 632
Pl-- | 090 | -- [ 229

COLLECTORY
(SEE NOTE 2}

EMITTER
\ BASE

NOTES:
. Metric equivalents (1o the nearest .01 mm) are given for general information anly and are based upoa 1 inch = 25.4 mm.

The collector shall be electrically connected to the case.

Lead spacing measwied at seatonly.

Pasition of leads in 1elation to hex is nol controlled.

Maximum recommended mounting torque: 20 in-ib.

All threp leads.

Two leads.

Al thiee locations.

. Threads in accordance with Handbogk H28.

FIGURE 2. Physical dimensions of transistor types 2N1724 and TXINL724 (TO-61).
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4.2.1 Quallfication testing. The non-TX types shall be used for qualification testing. (Upon re-
quest to the qualilying activily, qualification will be extended to include the " TX'" type of the device.)

4.3 Quality conformance inspection. Quality conformance inspection shall consist of group A,
B, and C inspections. When specified in the contract or order, one copy of the quality conformance
inspection data, pertinemt to the device inspection lot, shall be supplied with each shipment by the
device manufacturer (see 6. 2).

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests speci-
fied in table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests speci-
fied in table 1I.

4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests speci-
fied in table [II. This inspection shall be conducted on the initial lot and thereaiter every 6 months
during production.

4.4 Methods of examination and test. Methods of examination and test shall be as specified in
tables I, 11, and 111, and as follows:

4.4.1 Case-temperature control for Ihfel test. To maintain the case temperature at less than
+40°C for this test, the specified DC collector current should be applied for zot longer than 10
seconds without employving a heat sink.

4.4.2 Pulse measurements, Conditions {or pulse measurement shall be as specified in section
4 of MIL-STD-750.

* 4.4.3 Solderability test. The following particular procedura! requirements shall apply for this
test:

{a) Immersion depth for both transistors, shall be 0.200 =0. 025 inches.
(b) Dwell time {immersion in the solder bath) shall be 7 +0. 5 seconds.

TABLE I. Group A inspection

MIL-STD-1750 LTPD Limits
Examination or test o
Method Details TX |TX] tymbol | Min | Max | Unit
Subgroup 1 i0 10
Visual and mechanical 2071 - ——— _—— ———
examination
Subgroup 2 513
Breakdown voltage, 3011 Bias cond. D;I~ = 200 mAde BVepol 80 --- Vdc
collector to emitter pulsed (see 4.4.2)
Breakdown voltage, 3026 | Bias cond. D; BVgpo| 10 | --- | v
emitter to base I = 10 mAde
Collector to emitter cutof{ 3041 Bias cond. C; Icrs --- 300 uAde
current Veg = 60 Vde S
5

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T23:30Z
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TABLE I. Group A inspection - Continued
MIL-STD-750 LTPD Limits |
Examination or test Non T
Method Detajls TX TX] Symbol} Min |Max | Unit
Subgroup 2 - Continued T
Collector to base cutoff 3036 Bias caond. D; lCBO --- 5 |mAde
current Vg = 175 vde
Emitter to bage cutoff 3061 Bias cond. D; Igpo .- 400 {unAdc
current Vgpg = T vde
Subgroup 3 5 |2
Forward-current transfer 3016 Veg = 18 Vdoiig = 2 Ade: hep 30 90 {---
ratio pulsed (see 4.4.2)
Forward-current transfer 3076 | Veg = 15 vde;Ig = § Adg; ) L
ratio pulsed (see 4.4.2)
Forward-current transfer 3076 Vg = 15 vde; hyg a0 - |-
ratio 1¢ = 100 mAdc;
pulsed (See 4.4.2)
Collector to emitter 3071 ) Ig = 2 Ade; veglsat) --- | 0.6 |vde
voltage {saturated) i Ip = 200 mAdc;
pulsed (see 4.4.2)
Base emitter voltage 3065 Test cond. A; I¢ = 2 Ade; VBE(sat) _— 1.2 jvde
(saturated) Ig = 20D mAdc; -
pulsed (5ee 4.4.2)
Subgroup 4 515
Magnitude of commoan emitter | 3306 Veg = 15 vde; | hea | 1.0 5 |---
small-signal short-circuit Ic = 500 mAdc; )
{orward-current transfer { = 10 MHz; {see 4.4.1)
ratio
Open-circuit output 3236 | Vop = 15 Vde; Ig = 0; Cabo --- | 550 {pf
capacitance 100 kHz <f <1 MHz
Subgroup 5 10 | 10
High-temperature aperation: Tp = 150°C
Collector ta emitter an41 Rias cond. C: Ices ~—- 1.5 | mAde
cutoff current | Vg = 80 vde
Collector to emitter 3041 Bias cond. C; IceEsg ~-- 10 | mAde
cutoff current Vg = 120 Vae
T AT _tnmnaratnnmrn ananotinhe ™., = _R&E"
WY SL OO L LML T UL L AU, IA - LA Y
Forward-current transfer 3076 . Vg = 156 Vde, I¢ = 2 Ade; hfE 18 -—-= |-
ratio i pulsed (see 4.4.2)
i
I
]
|
!
| L

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T723:30Z
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TABLE @I. Group B inspection
Limits
Examination or test — MIL-STD-750
Methed Details Symbol |Min  |max |unit
Subgroup 1
Physical dimensions 2066 (See figures 1 and 2.) - - - -
Subgroup 2
Solderability 2026 (See 4.4.3) ——- S ——- ——
Thermal shock (temperature 1051 Test cond. C ——— - - _——
cycling)
Thermal shock (glass strain}{ 1036 Test cond. B - --- --- -
Terminal strength (tension) 2036 Test cond. A —— .- - _——
weight = 10 lbs + 10 oz;
time = 15 sec
Terminal strength (stud 2036 Test cond. Dg; — - - -
torque) {for 2N1724 only) torque = 20 in-lb;
time = 15 sec
Terminal strength 2038 Test cond. Dy; .-- --- - -—
(lead torque) torque = § in-oz;
time = 15 sec
Seal (leak-rate) --- Method 112 of MIL-STD-202, --- - |5x10°% atm
test cond. C, procedure III; cc/sec
test econd. Afor gross leaks
Moisture resistance 1021 Omit initial conditioning -— -—- ——— -—
End points:
Breakdown voltage 3011  Bias cond. D;I¢ = 200 mAdc; BVCEOQ| 80 --- Vde
collector to emitter pulsed (see 4.4.2)
Callector to emitter 3041 Bias cond. C; [CES -—- 300 @Ade
cutoff current Veg = 60 Vde
Forward-current transfer 3076 Veg = 15 Vde; Ip = 2 Adc; hpg 30 S0 ---
ratio pulsed (see 4.4.2)
Subgroup 3
Shock 2016 XNonoperating: 1500 G, 0.5 -—- -—-- - -
msec, 5 blows in each
wrientation: X3, Yj, Yo,
and Zy
Vibration, variable frequency 2036 -—-- -—-- - -
Constant acceleration 2006 5000 G; in each orientation: - .- -—- .-
X1, Yy, Yp, and 2
End points:

{Same as subgroup 2)

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T23:30Z
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-19500/262F
MIL-5-19500/26 TABLE 0. Group B inspection - Continued

MIL-STD-750 LTPD Limits
Examination or test S
Method Details T;’c“ ITX| Symbol [Min |Max |Unit
Subgroup 4 20 20
Salt atmosphere {corrosion) 1041 - .- -— -
End points:
{Same as subgroup 2)
Subgroup § 10 o
Safe operating area See |Tc = +100°C; time = 60 sec .- c.e fa-- -
{continuous DC) figures |t < 6 sec;
4and 5 |y < 6 sec; 1 cycle
Test 1 VCE = 10 Vdc; Ig = 5 Ade
Test 2 Vcg = 80 Vdc;
I = 250 mAde; To = +1457C
End points:
Qe ne msheteteaaa 91
IDALUT ad BULRIUUR oy
Subgroup & 10 10
Unclamped inductive sweep See - —— _—— —_—
figures
6and 7
Test 1 Ty = 25°C;
Ig = 5Adc; L =2 mH
Test 2 Ta = 25°C;
T = 1 Adme T _ W0 oY
IC = 1 AGL, L = av Oin
End points:
(Same as subgroup 2}
Subgroup 7 10 0
Clamped inductive sweep See Tp = 25°C; ——— —— .- ——
figures |l = 5 Ade; L = 20 mH
8 and 9
End points:
{Same as subgroup Z)
Subgroup 8
re1pod
High-temperature life 1031 Totg = +200°C - ca- ——- —

(nonoperating)

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T723:30Z
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TABLE 1I. Group B inspection - Continued

MIL-5-19500/262F

MIL-STD-750 LTPD Limits
Examination or test |
Method Details PI';" TX) Symbol | Min {Max | Unit
Subgroup 8 - Continued
End points: _1_/
Breakdown voltage 3011 | Bias cond. D l Wepo g0 . Vde
collector to emitter In= 200 mAdc;
paised {see 4. 4.2)
Change in collector to 3041 | Bias cond. C; Alepg | --- | 2/ .
emitter cutoff current VCE = 80 Vdc -
Change in forward-current 3076 | VCE = 156 Vde; 1o = 2 Ade ahpp .- +20 1% change
transfer ratio pulsed (see 4. 4. 2) -10 rfrcm
initial
Eroup A
read'mq
Emitter to base cutoff 3061 | Bias cond. Iy 12RO - 500 i AL
current VER = 5 Vdc
. Subgroup 9 A=10{A=5
j
Steady-state operation life 1026 ] To = + 100°C; -— .- -— -
* P = 50W; Ve = 40 Vde
End points:
{Same as subgroup 8) J

1/The 4 limits for the Icgg and hpg tests apply to the change from original value measured for the
sample uniis during group A inspection.

3/ {See footnote lhbove.) Where origirak group A value is less than 50 pAdc, a 4 of 50 pAdc maximum
is applicable; for original group A values frem 50 pAde to 300 pAde, a maximum a of 100% of the
original value is applicable.

TABLE III. QCroup C inspection

MIL-STD-750 LTPD Limits
Examination or test No — -
. Non
Method Details T |'*] Symbol | Min | Max | Unit
Subgroup 1 15 |15
Barometric pressure, 1001 Pregsure = 8 mm Hg, m.- .- -—- —
reduced (altitude operation) normal mounting;
time = 60 sec
Meagurement during test:
Collector to base 3036 Bias cond. D; Iepo -—- 10 mAdg
cuteff currem Vcr = 175 Vde
Subgroup 2 15 |15
Thermal resistance 3136 Ty = Te = 110 £16°C; 8j-c { --- 1.5 | *Cc/w
T2 = Tj = 165 +10°C;
Ipc{measurement) = 50 mAd:

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T723:30Z
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4.5 Process-conditioning, testing, and screening far "TX type. The procedure for process-
conditioning, testing, and screening shall be in accordance with 4. 5. 1 through 4.5.9.1 and {igure 3.
Process-conditioning shall be conducted on 100 percent of the lot, prior to submission of the iot to
the tests specified in tables I, 11, and 1. (At the option of the manufacturer, the non-TX type may
be subjected to process-conditioning and testing. )

» 4.5.1 Quality assurance (lot verification}). Quality assurance shall keep lot records for 3 years,
minimum, moniior {or compliance to the prescribed procedures, and observe that satisfactory mamu-
facturing conditions and records on lots are maintained for these devices. The records shatl be
available for review by Lhe customer at all times. The quality assurance monitorirg shall include,
but not be limited to: Process-conditioning, testing, and screeaing. (The conditioning and screendr
tests performed as standard-production tests need not be repeated when these are predesignated and
acceptable to the Government as being equal to or more severe than specified herein and the relative
process-conditioning sequence is maintained. )

4.5.2 High-temperature storage. All devices shall be stored for at least 24 hours at a minimum
temperature {T ) of 200°C.

4.5.3 Thermal shock {temperature cyclng). Al devices shall be subjected to thermal shock
{temperature cycling) in accordance with MIL-STD-750, method 1051, test condition C, except that
10 cycles shall be continuously performed and the time at the temperature extremes shall be 15
minutes, minimam.

* 4.5.4 Reverse bias. All devices shall be subjected to a reverse bias, Vopg = 120 Vde for 48
hours minimum at T4 - +150°C. The transistors shall be cooled to room ambient temperature
{+25°C) before removal of the impressed voliage.

* 4.5.5 Acceleration. All devices shall be subjected to acceleration test in accordance with
MIL-STD-750, method 2006, with the following exceptions: The test shall be performed one time in
the Y1 orieniation only, at a peak level of 5, 000 G minimum. The one minute hold-time requirement
shall not apply.

6 Hermetic seal (fine-leak) test. All devices shall be fine-leak tested in accordance with
MIL-STD-202, methed 112, test condition C, procedure Ila or b (using the applicable conditions
{4.5.6.1 0r 4.9.6.2), except that the gross-leak test shall be as specified in 4.5.6. 3.

* 4.5.6.1 Conditions for procedure [lla. The devices shall be placed in a seaied chamber and
pressurized to 50 psig minimum with pure commercial grade helium gas for & minimum of 4 hours.
The devices shall then be removed from the chamber and within 30 minutes be subjected to a helium
leak detection test. Devices shall be rejected that exhibit a leak rate of 5x10-7 cubic centimeter (cc)
of helium per secand when measured at a differential pressure of one atmosphere. All devices ex-
hibiting this leakage rate or greater shall be removed from the lot.

* 4,5,.6.2 Conditions for procedure IMlb. The devices shall be placed in an activation tank, pres-
surized with Kryplon 85 tracer gas in a nitrogen solution, for sufficient time to detect a leak rate of
1x10-8 atmospheric cubic centimeters per second (atm cc/sec). Within four hours after subjection
to this pressurization, the leak rate of the devices shall be determined on an attribute basis using
the general equation shown below. Any device exhibiting a leak rate equal to or greater than 1x10-8
alm cc/sec shall be removed from the lot, The general equaiion for uge with radicactive gas leak
test equipment is:

R

10
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where:
Q = leak rate in atm cc/sec.
R = net counting rate of tested part above background in cts/min.
S = specific activity of the test gas mixture in uCi/atm cec.
¥ = counting efficiency of the system {or the given part in ots/min pCi.
Pe = pressure of test gas in activation tank during pressurization in atm abs.
P; = pressure inside part under test in atm abs.
T = duration of pressurization in test gas mixture in seconds,

* 4.5.6.3 Hermetic seal (gross- -leak) test. All devices shall be tested for gross-leaks by immers-
ing in a non-corrosive sultable liquid af approximately 100° C for a minimum of 15 seconds and
observed for bubbles. All devices that bubble shall he removed from the lot.

4.5.7 Preburn-intests. The parameters Icgs, hpg, and Ig po of table 1V shall be measured
and the data recorded for all devices in the lot. All devices shall be handled or identified such that
the delta end points can be determined after the burn-in test. All devices which fail to meet these

1

nlin 1 hn natad an tha Lae hi

fmnwmsnnda nhall ha smnmenoad feans bhn 1ok and tha -

requiremeiits shall be Temovel Irom tne ioi ana uie gquantity

Fikwr moarmaw
LiLy remove

ﬂl.

TABLE IV. Burn-in test measurements

e o
MIL-STD-750 Limits
Test Symbeol Unit
Method Details E Min | Max
Collector to emitter 3041 Bias cond. C: IcEs - 300 uAde
cutoff current Vg = 60 Vdc
Forward-current 3076 Ve = 16 Vde; hpg 30 g0 .-
transfer ratic Ic = 2 Adc;
pulsed (see 4.4.2) '
Emitter to base Jos1 Bias cond. D; Iemo - 400 .« pAde
cutoff current VER'= 5 Vdr

* 4.5.8 Burn-intest. All devices shall be operated for 168 hours minimum under the following
conditions:

Tc = 100°C Vep = 40 Vde Pr=50W

* 4.5.9 Post burn-in tests. The parameters Icpg, hpg and Igpo of table IV shall be retested
after buru-1n and the data recorded for all devices in the lot. The parameters measured shall not
have changed during the burn-in test from the initial value by more than the specified amount as
follows:

Alopg = 100 miero-amperes.
ahgpgp = 15 percent.
Algpy = 100 percent or 100 micro-amperes, whichever is greater.

4.5.9.1 Burn-in test failures (screening). All devices that exceed the delta (4} Uimits of 4.5.9
or the limits of table 1V after burn-in, shall be removed from the inspection lot and the quantity re-

marsid mhall hn cmbod oo ko lad 'hinln-“ M tha anantity ramnvad aftar burn-in chomld axesad 10 nar-
HI.U\'LU b[ldu OE NoLed Gn e 10c LSOy, 1 Uil (Ualilicy ICIMUVLW matid i i =ar suviiets Talcbvie oy posd

cent of the number of devices subjected to the burn-in test, then the entire inspection lot shall be
unacceptable for the "TX" type.

Source: https://assist.dla.mil -- Downloaded: 2016-12-03T723:30Z
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Production Inspection Lots ) Lots Proposedl lInspection ’l"ests|| l Review uf| l JAN |
Process Formed After for JAN } to verify LTPD . 'Group A, B Preparation
1. Raw materiallyl Final Assembly 4 Types - Group A .}and CData—§ for i
2. Factory Operanon(seahng). I(Non—Tx) ‘ Group B 'for accept | { Delivery
processing | — [ Group C or reject
Lots Proposed
for JANTX
Types
100 Percent Process Conditioning* l 100 Percent Power Conditioning* f !11‘15ptec;ion
ests to
1. High temperature storage 1. Meagurement of specified parameter J verify
. LI‘PD
2. Thermal shock 2. Burn-in L
(temperature cycling) Group A
‘ 3. Measurement of specified parameters Group B
3. Reverse bias ¢ to determine delta and other rejects Group L
4. Acceleration l t4. Lot rejection criteria based on T
‘ re]ects from burn-in test Review of
5. Hermetic seal tests Enaib -— Group A, B,
- and C Data
for Lot
accept or
reject
[ JANTX
Preparation
for
* ORDER OF THE TESTS IN THE BLOCKS SHALL BE PERFORMED A5 SHOWN Delivery

* FIGURE 3. Order of procedure diagram for JAN (Non-TX) and JANTX types.

5. PREPARATION FOR DELIVERY
5.1 See MIL-5-18500, section 5.
6. NOTES

6.1 Notes.

6.2 Ordering data,

Inspection data (see 4. 3).

12
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pOR w9

il O ;_\ 4 -7
VOLTAGE VOLTAGE

SOURCE SOURCE

,+ YEB VCB /

VeE == 31VER) Vee 2z 2(Vem)

Procedure:
a. Starting with Vg and Vg at a low value, increase Vg to approximately oblain specified Vog. increase VEg to

approximatety obtain specified ig. fncrease Voo and subsequently adjust Vcg lo oblain specified Vipp and o,
Operate the transistor at the specified temperature and for the specified time duration.
b. Decrease Voo o oblain Vo p near zero, Tum off VEp. Turn off Ve,

¢. The tiansistor shall be considesed a failure if cotlector curent (g} varies £10% during operation, or exceeds
the end points.

FIGURE 4. Sale operating area test circuit (continuous DC)
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FIGURE 5. Maximum safe operating area graph - Continuous OC.
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Rg = V¢
bemmmm - - 201{lc)

TestMNo. 10 Ty =25C

le  =3Ade

Rpg1 = 3 ohms

Vgg1 = 15 vde

Rpgz = 10 ohms

Vgg? = 3 Vde

Rs =.l ohm 1% non-inductive

Veg =18 vde

L =1mH, .56 ohm (Miller 7870. Two each are used

RL = 5ohms in series, or equivalent).
Note: Duty cycle <10%.

TestNo.2: T =25C
le =1 Ade
RRepy=5ohms
Vepl =18 Vi
RBB2= 10 ohms
Vagz= 5 Vdc
Rg =. ohm 1% non-indic tive
Voo = 13.5 vde
L =20mH, .22 ohm (Stancor C-2638, 10mH, .11 ghm. Two
RL ="5oms each are used in series, or equivalent).

Note: Outy cycle =< 10%
Procedwe: Siarting at a low vaiue, adjusi Vigg? and Vi to the specitied feveis. With the duly cycie and repeiiiion
rate preset to specified conditions, increase VBR] voitage to achieve the specified Ic; and the cutpul wave form
(!C ¥s VCE‘ shall be observed on the scope.

When the Lransistor is turned off (swilched), the observed trace shail be a smooth curve between saturation and cut-off,
Any oscillations or inconsistencies on the trace shall be cavse for rejection,

FIGURE 6. Uncfamped induclive sweep test circuit.
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. Safe operating area for switching between saturation and cutoff - unclamped inductive load..
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TA =25C

le =5Adc

RBBI = 5 ohms

vapt =15 vde

Rgg? = 10 chms

VB2 =9 Vdc )
Rs =.lohm, 1% non-inductive
RL  =35ohms

CrR = INIZDA4

L = 20 mY, .22 ohra (Stancor C-2688, 10 mH, .11 ohm, two
voe =175 :g Vdc  each areused in series, or equivatent).

NOre: Clamp wleare, all types - 175:(; Wie.

Procedure: Starting at a low value, adjust Viggz and Vigg) o ihe specified levels. Witha 10% duly cycle and 5 ms
pulse width preset, increase Vo voltage to achieve the specified I¢: and theoutput wavefarm (I vs Vo ) shall be
observed on the scope.

When the transister is tumed off {switched), the cbserved trace shail be a smocth curve betwesn saturation and cut-off.
Any oscillations or inconsistencieson the trace shall be cause for rejection.

FIGURE 8. Ciamped inductive sweep test circuil.
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FIGURE 9. S_ME_E;EE%I"@ area for swilching between saiuratien and cuioff - ctamped inductive load.
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6.3 Changes [rom previous issue.

MIL-~S-18500/262F

The margins of this specification are marked with an asterisk

to indicaie where changes (additions, modifications, correciions, deletions) from the previous issue
were made. This wag done as a convenience only and the Government assumes no liability whatso-

ever lor any Inaccuracies in these notations.

Bidders and contractors are cautioned (o evaluate the

requirements of this document based on the entire content irrespective of the marginalt notatiens and

relationship to the last previous issue.

Custodians:
Army - EL
Navy - EC
Air Force - 11

Review activities:
Army - EL, MU, M
Navy - EC, §H
Air Force - 11, 17, 85
DSA - ES

User activities:
Army - EL, §M
Navy - CG, MC, OS, AS
Alr Force - 19

Preparing activity:
Army - EL
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