1.

MILITARY SPECIFICATION

MIL-S-19500/208B
1 Ausust 1967

SUPERSEDING
MIL-S-19500/208A (EL)
23 October 1964
(See 6. 2)

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, HIGH-POWER

SCOPE

This specification is mandatory for use by all Depart-

TYPES 2N1487, 2N1488, 2N1489, AND 2N1490

ments and Agencies of the Department of Defense.

1.1 Scope. This specification covers the detail requirements for a silicon, NPN, high-power
transistor,

1.2 Physical dimensions. See figure 1 (TO-3).

1.3 Maximum ratings.

PclV/ VcBo VEBO VCEO VCEX Ic | I | Tstg {63-C | Tg
T 25°C |2N1487 |2N1488 2N1487 |2N1488 | 2N1487 [2N1488
c 2N1489 | 2N1490 2N1489 [2N1490 | 2N1489 | 2N1490
w Vdc | Vdc | Vde | vde | Vdc | Vde | Vdc |AdclAde} *C \°C/W| °C
5 60 100 | 10 40 55 60 100 | 8 | 3 |-65tof2.33 |+200
+200
1/ Derate linearly 0. 429 W/°C for Tc>25°C,
1.4 Primary electrical characteristics.
hppl/ vegs) vV vee ¥ | | : fhto
VeE-= 4.0 Vdc Ic = 1.5 Adc Veg=4.0vde| CBO EBO vy g = 12 vdc
Vep = 30 Vde =10Vd
Ic = 1.5 Adc [Ig = 300 mAdc|lg = 100 mAde, I = 1.5 Adc | B VEB 1 = 100made
2N1487(2N1489| 2N1487 2N1489  |2N1487|2N1489
2N1488(2N1490| 2N1488 2N1490  [2N1488{2N1490
Vdc Vde Vde | Vvdc LAdc LAdc ke
Min| 15 25 S R -—- --- 500
Max| 45 5 3.0 1.0 3.0 | 2 25 25 -—--

1 Pulsed (see 4. 4.1).

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.

SPECIFICATION

MILITARY

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

FSC 59861



MIL-S-198500/208B

STANDA

a dee Saa

DS

MILITARY

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

(Copies of specifications, standards, drawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activily or as directed by the
contracting officer. )

2 DEMNAITD ' ALSE AT
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3.1 General. Requirements shall be in accordance with MIL.-S-19500, and as specified herein,

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in MIL-S-198500.

3.3 Design, construction, and physical dimensions. The transistors shall be of the design, con-
struction, and physical dimensions shown on iigure 1.

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I, II,
oL

o B

.5 Marking. The following marking specified in MIL~S-18500 may be omitted from the body of the

anaiatar at tha cmtinn i tha manuéanturar.
RSN LUL ®mT iU UpuiUll Ui Wit ddasivaiml s Ve

I

(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 speciiied herein,

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests

e mmifind io bmbloan ¥ Y - Ty
DPTLLLITU 1L WUITD 3, A, 4l L.

4,3 Quality conformance inspection. Quality conformance inspection shall consist of groups A, B,

and M inonarbinne
RARE o AUSPTCLULIVIEIIS,

1 Group A inspection. Group A inspection shall consist of the examinations and tests specified
]

4, 3.2 Group B inspection, Group B inspection shall consist of the examinations and tests specified
e

4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified
in table III. This inspection shall be conducted on the initial lot and thereafter every 6 months during
production,

4.3.4 Group B and group C life-test samples, Samples that have been subjected to group B, 340-hours
life-test, may be continued on test to 1000-hours in order to satisfy group C life-test requirements.
These samples shall be predesignated, and shall remain subjected to the group C 1, 000-hour acceptance
evaluation after they have passed the group B, 340-hour acceptance criteria. The cumulative total of
failures found during 340-hour test and during the subsequent interval up to 1, 000 hours shall be computed

€am V DAN_hntim manambnman amibamin
10T 4, vUv-Iiour aciepuance Criicria,
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LTRI—ZIN T MAX T MiIN | MAX | &
NOTES: A 875 2223 |
1. Metric equivolents (to the nearest .01 mm) are B .25 450 6.35] 11.43
given for general information only and are bosed C 135 3.43
upon 1 inch = 25.4 mm. - =35 - 3
2. This dimension should be measured at points D | .312 7'?? S— 3
.050 (1.27 mm) to .055 (1.40 mm) below seating E | .205 .225 5.21 ??2
plane. When gage is not used, measurement F | .420 .440 | 10.67 | 11.18
, il be made at seating plane. G |1.177 | 1.197 | 29.90 | 30.40
Too laade , .
4. Collector shall be electrically connected te H ] 665 675 | 16,841 17.15| 2
the case. J .038 .043 .97 1.09] 3
K 525 13.34
L .188 4,78
M| 151 | .16 3.841 4.09

FIGURE 1. Physicol dimensions of transistor types 2N 1487, 2N 1488, 2N1489 and 2N1490 (TO-3).
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MIL-S-18500/208B

4.4 Methods of examination und test. Methods of examinaticn and test shall be as specified in tables
1, II, and III.
4.4.1 Pulse measurements, Conditions for pulse measurement shall be as specified in section 4 of
MIL-STD-750.
4.4,2 Interval for end-point test measurements. End-point tests shall be pieted within the foi-
lowing time limitations, after completion of the last test in the subgroup
(@) Qualification inspection: within 24 hours.
{b) Quality conformance inspection: within 96 hours.

TABLE 1. Group A inspection

MIL-STD-750 Limits

Examination or test ] - —{LTPD

~ MNatail o | ey oy
Method | Detaiis QY iMool in

Subgroup 1 10

Visual and mechanical 2071 --- == === | ===

examination

Subgroup 2 5

Breakdown voltage, collector 3011 |Bias cond. D;I-= 100 mAdc; BVcEo
to emitter puised (see 4.4, 1)

3
g
-3
0
(0
N
rA
-
1-S
fo}
>
[4,]
(4]
|

;

‘
<
[4%
[¢)

Breakdown voltage, collector | 3001 |Bias cond. D;Ic= 200 pAdc BVcBo

to base
2N1487, 2N1489 60 --- | vde

2N1488, 2N1490 100 -=-- | Vde

current

Bias cond. D; Vgpg= 10 Vdc IgBO .- 25 nAdc

Collector to base cutoff 3036 'Bms cond. D; VCB- 30 vdc Icpo - 25 uAdc
|
Emitter to base cutoff current| 3061 l

Subgroup 3 i ; 5 i

|
Forward-current transfer 3076 {Veop=4.0Vde:I-= 1.5Adc; hEg
ratio jpuised (see 4. 4. 1)

2N1487, 2N1488 : 15 45 | ---

75 | ---
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MIL-S-19500/208B

ABLE I. Group A inspection - Continued
MIL-STD-1750 l Limits
Examination or test u - = s ———— = - LTPD - -
Method Details Symbol | Min Max | Unit
Subgroup 3 - Continued :
|
Coliecior to emitter voltage 2071 ch(sat’
(saturated)
ZN1487, 2N1488 Ic= 1.5 Adc: Ig = 300 mAdc --- | 3.0} vdc
pulsed (see 4. 4.1)
2N1489, 2N1490 iC= i.5 Adc;IB= 100 mAdc; === 1.0 Vdc
pulsed (see 4.4.1)
Base emitter voltage 3066 | Test cond. B, VCE = VBE
(nonsaturated) l 4.0 Vdc; i = 1.5 Adc,
| pulsed (see 4.4.1)
2N1487, 2N1488 . --- 1 3.0 Vdc
2N1485, 2N14S0 . --- 2.0 Vdc
Subgroup 4 ! 10 i i
| |
Small-signal short-circuit 3301 | vCB‘ 12 Vvdc; IC= 100 mAdc ihfb 500 { ---1| ke
forward-current transfer- ! i | l
ratio cutcff {reguency X ] '
« ; i
} ' o . i
Open-circuit output I 3236 ; Vo= 10 Vdc; Ip=0; ' Cobo - 700 pf
capacitance ; ' 100 kHz < f< 1 MHz !
Pulse response 3251 Testcond. A; V= 12 Vdc; ton+toff --- 25 ' usec :
15\ = 15(2) = 150 mAdc; '
11\ 1
Ig'*/= 300 mAdc: : .
. ﬁC = 7.8 ohms '
Subgroup 5 15
— B
High-temperature operation: Tp=~+ 175°C
Collector to base cutoff . 3036 Bias cond. D; Vg = 30Vdc IcBo --- 1.0 | mAdc"
current '
Low-temperature operation: Tp- -55°C | ‘ { |
| | 1
Forward-curreni iransier 3076 ' VCE = 4,0Vdc; !C = 1,5 Adc; : LY '
ratio pulsed (see 4.4.1)
ZN1487, ZNidss 10 ——— e--
2N1489, 2N1490 15 cee eee

(1)



MIL-S-19500/208B

TABLE II. Group B inspection
MIL-STD-750 Limiis
Examination or test e : LTPD —— e
Method ! Details Symbol | Min Max | Unit
Subgroup 1 20
Physical dimensions 2066 | (See figure 1) --- ——- ——— | ---
Subgroup 2 15
Solderability 2026 |Omit aging; dwell time = - .- cee | -m-
10 +1 sec
Thermal shock (temperature 1051 |Test cond. C ——- -——- cee | aea
cycling)
Thermal shock (glass strain) i056 |Test cond. B ——— - R
Terminal strength (tension) 2036 |[Test cond. A; weight = 10 ——- .—- coe | ema
lbs; time = 15 sec
Terminal strength (lead 2036 |Test cond. DI; torque = - -——- ORI,
torque) 6 in-oz; time = 15 sec
Seal (leak-rate) .- MIL-STD-202, method 112, .- - 5x10'7' atm
test cond. C, procedure III; cc/sed
test cond. A for gross leaks
Moisture resistance 1021 [Omit initial conditioning - - e | —--
End points: (See 4.4.2.)
Collector to base cutoff 3036 |Bias cond. D; Vep= 30 Vdc icBO -—- 25 uAdc
current
Forward-current transfer 3078 \Vegp = 4.0 Vde; Igc= 1.5 Ade hpg
ratio
2N1487 2N1488 i5 45 ——-
2N1489, 2N1490 25 5 -—-
Subgroup 3 ; 10
Shock 20i8 | Nonoperating; 500 G, 1.0 -—- - e | —ea
msec, 5 blows in each
orientation: X,, Y,, Y,,
and Zl - - N
Vibration fatigue 2046 |Nonoperating .- ——— SR
Vibration, variable frequency! 2056 -—— -—— ———f —e-
Constant acceleration 2006 }5000 G in each orientation: ——- -—— —ee | ce-

End points:

(Same as for subgroup 2)

''''' o
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MIL-S-19500/208B
TABLE II. Group B inspection - Continued

MIL-STD-750 Limits
Examination or test — LTPD
Method Details Symbol | Min Max | Unit
Subgroup 4 20
Salt atmosphere (corrosion) 1041 .- - cee | cea
End points:
{Same as for subgroup 2)
Subgroup 5 10
Burnout by pulsing 3005 | Prepulse cond.: T, = 25°C;
VGE = 0; Ig =0
Puise cond. : TA‘ 25°C;
tp = 1 sec; test cycles = 1
Test #1 VeE = 12.5 vdc;
(All types) Ic = 6.0 Adc ——— ——- cee | we-
Test #2 VeE = 40 Vdc;
2N1487, 2N1489 IC = 1, 875 Adc . —— PR (.
Test #3 VeE = 55 Vdc; '
2N1488, 2N1490 |IC = 1,36 Adc .- R N
!
End points: i
(Same as for subgroup 2) i
Subgroun 8 10
fadhuing < Aidbudon’ vl
Clamped-inductive sweep - {See figure Z) X §oo=es === === | ===
test | . H
o o oas ‘ ) o
Unclamped-inductive sweep --- (See figure 3 ana 4) il --- it Biahe
test !
i |
End points: | ! i
(Same as for subgroup 2) | |
[
Subgroup 7 7 !
High-temperature life 1031 | Tgtg = +200° C; time = -o- --- .- ==
(nonoperating) 340 hours (see 4, 3. 4) l
End points: (See 4.4.2.)
Coiiector to base cutoff 3035 | Bias cond. D; Vop= 30 Vde Icpo | --- 1 S50 i wAdc
current l
Forward-current iransier 5076 [ Ycg = 4.0 Vdg hEE
ratio 1-= 15 Ade
Ic=12A
2N1487, 2N1488 10 70 ---
2N1489, 2N1490 ‘ 18 15 | ---




MIL-S-19500/208B

TABLE II. Group B ingpection - Continued
MIL-STD-750 Limits
Examination or test LTPD
Method Details Symbol Min | Max | Unit
Subgroup 8 10
Steady- state operation life 1026 | 100° C< Tc< 125° C; .- -——- cen | oea
VCE = 24 vdc; |
Pc= 32w+ 125° C-Tc
2.33° C/W
- time = 340 hours (see 4.3.4)
End points:
(Same as for subgroup T) ! B
TABLE . Group C inspection
MIL-STD-750 Limits
Examination or test - LTPD
Method Details Symbol | Min Max | Unit
Subgroup 1 20
Barometric pressure, re- 1001 | Pressure= 8 mm Hg, - - --- ---
duced {altitude operation) normal mounting; time =
1 minute
Measurement during above
test:
Collector to base cutoff 3036 | Bias cond. D Ienn
current haded
2Ni487, ZNi489 Vep = §0 Vde === | 200 | pAde
2N1488, 2N1490 Vcg = 100 Vdc --- | 200 | pAde
Thermal resistance 3151 63.¢C ——- 2.33 |°C/W
(junction to case)
Subgroup 2 A=10
High-temperature life 1031 | Tgypy = +200° C
(nonoperating) (sce 4.3.4)
End points: (See 4.4.2.)
Collector to base cutoff 3036 : Bias cond. D; Vcpg= 30 Vdc Icpo - 50 uAde
current
Fcr':._:‘.rd—curren‘. trancfer 3076 | Vop = 4.0Vdc; Ip= 1. 5 Adc hee
ratio
2N1487, 2N1488 10 T0 -——
2N1489, ZN1490 18 118 -—-
Subgroup 3 A=10
Steady-state operation life 1026 | 100° C< T < 125°C; - --- —e= | e--
VCE = 24 Vdc;
Pc= 32w +1"‘!5°C- Te
i 2,33° C/W
| (see 4.3. 4)
|
End points: ‘
(Same as for subgroup Z) :




MIL-S-19500/208B
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FIGURE 2. Clamped-inductive sweep test circuit.
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MIL-S-19500/208B

5. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, section 5.

e o

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

6.2 Tvnes covered by mmprspdpd snecificatio

£ L ypes Cavelcd C1i S0 SDCCl

deleted from this speciﬁcation. These types (TO
types 2N1487 through 2N1490, respectively, ar

with suitable mountine modifications, mav be uged as renlacement items Tvnaec having
SUIRD:C Mounung MOCUICRUoHE, MY SC USCC asS T aceme 1 . a S

eplac
prefix are lnterchangea.ble with those of corresponding type designation,

r tvnes 2N1511 throt

srpr=-s &i%ad =1

8 2 1 Dignngit ion

nf Aolatad trmac ac PN1811 thenanioh 2N1814 ac ananifiad in tha cimancadad
g See & ASASRINIIALAVAL Ul CUCALC VW IJPVDQ l, D &ANAVA L Ui U\lsll Il.l“vl‘l’ L= DPCLL!ICU 411l MIT DUpPTA OTUuTuUu
specification, may be issued until present stock is depleted
B 2 MNhanceno femn memmeriace devmuem Anbtnemiclecs ama mad mnd e thin mamicice o d2aedifer abo oo -S4l
U, 9 LUl IEca iiviu pa TViou ADDUT MADUCL AD, T 1L UDTU Ll WD JTViIDIVLIL QThUly Lnanges 1ul
respect to the previous issue, due to the extensiveness of the changes,
Custodians: Preparing activity:
Army - EL Army - EL
Navy - SH
Air Force - i1 {Project 5961-0009-3)
Review activities:
Army - EL, MU, Ml
Navy - SH l
Air Force - 11, 17, 85 Code ""C" !

*US GOVERNMENT PRINTING OFFICA 1987-301-312/1727
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Form Approved

SPECIFICATION ANALYSIS SHEET Budget Buresu

No. 119-R004

corner, und send to preparing eclivity,

INSTRUCTIONS
This sheel is to be filled out by pnlonnel euhor Government or contractor, invoived in th cificetion 1n pro~
curement of progucis ior uitimaie use by the Department of Defe Thi i ided informsation on
the use of th,s .p—c.hrunon which will insure that Jsui able pro e s ount of deiay and
wt ihe jeasi cosi. Com senis and ithe réturn of this form will be appreciaied, Fold on lines on reverse side, staple in

SPECIFICATION

————— e~
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cR

CITY AND STATE

©
i

[€oNTRaACTY NG, T T TT T T T]BUANTITY OF ITEMS PROC

URED |DOLLAR AMOUNT

MATE.DAL PROCURED UNDER A

T DIRECT GOVERNMENT CONTRACT SUBCONTRACT
. —
;E»:‘:;s Asg'v PARY OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION iN PROCURE-
%
A. GIVE PARAGRAPH NUMBER AND WORDING.

®. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

|2 COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID
3. 1S THE SPECIFICATION RESTRICTIVET T T T/
T vEs -] IF “"YES'', IN WHATY wav’

papers, attach 1o lorm and place both 1n an envelope eddressed to preparing activity)

4 QEMARNKS (Attach any perfinent data which may be of Use in improving this apecilication. Il there are additional

-
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