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1. SCOPE

1.1 Scope. This specification covers the detail requirements for PNP, Darlington, silicon, power
transistors. Two leveis of product assurance are provided for each device type as specified in WIL-S-19500.

1.2 Physical dimensions. See 3.3 (similar to TO-3).

1.3 NRaximum ratings.

Py A/ veso | Vceo | Veso ic is  |Topand TsTG
Type
Tc= +25°C Tc= +100°C
| ¥ Vde | vdc | vdc | Adc | Adc °c
2N628B6 175 87.5 -80 -80 -7 -20 -0.5 -65 to +175
1286087 173 - 14%] -100 -100 -7 =20 0.5 | 45 o +178
1/ Derate linearly at 1.17 W/°C above Tc > +25°C.
1.4 Primsary electrical characteristics.
heg2 1/ hres 1/ VCE(sat)1 YCE(sat)2 VBE(sat)
. Switching
VCE = -3 V dc VCE = -3 Vdec jic= -20 A dc Ic* ~10 A d¢ Ic= -20 A d¢
Ic= -10 A d¢c Ic= -20 A dc Ig= -200 wA dc |1g= -40 mA dc |1g = -200 mA dc ton | toff
V_de V dc Y dc s us
nin 1.250 300
4 18,000 =3.0 -2.0 =%.0 2 10
Cobo ReyC hte Infel
veg = ~10 V de Vee = -3 Vdc |VcE = -3 V d¢c
lg=0 ic= - Aade |ic= -0 A g
10 kHz s ¥ s 1 MWz f =1 MMz T =19 MMz
- ak o,
B e
Rin 700 )
Rax 300 857 80

1/ Pulsed (see 4.5.1).

Iﬂeneficul comments (recommendations, additions, deletions) and any pertinent data which mey be of use in
|improving this document should be addressed to: Commander, Defense Electronics Supply Center, ATTN:

IDESC-ES, 1507 Uilminaton Pike, Dayton, OH £5444-5S270 by using the Standardization Docusent Isnrovemant 1
l'b-’b oy L4l AR _XJ ‘t“l r Iﬂ‘, v-]\vu, VAT [INwNTILiv Il, \l.ll" LI JlEmrsEI Uisas YN wl—mll. Aq}lvvmls '

1Proposal (DD Form 1426) appearing st the end of this document or by letter. ——
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2. APPLICABLE DOCUNENTS

3 1 Lot oo smenmnamm ®  osloos conased o
&£.1 WVOVEITENRGIIL ODOCUSGCIILS .

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a pert of this document to the extent specified herein. Unless otherwvise 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 thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
RIL-5-19500 - Semiconductor Devices, General Specification for.
STANDARD .
MILITARY
MIL-STD-750 - Test Methods for Sesiconductor Devices.
(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 40, 700 Robbinas 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
spplicable laws and regulations uniess 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.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein shall

be as specified in MIL-S-19500.

3.3 Dpesign, con.ntruction‘ and physical dimensions. The design, construction, and physical disensions

shall be as specified in MIL-S-19500 appendix F, figure 11, T-4A (similar to TO-3).

3.3.1 Lead finigh. Lead finish shall be solderable in accordance with KIL-$-19500.

3.4 Wprking. Marking shall be in accordance with MIL-5-19500. Where a choice of lead finish is desired,
it shall be specified in the acquisition document (see 6.2).

4. QUALITY ASSURANCE PROVISIONS

4.1 sempling and in ti Sampling and inspection shail be in accordance vith RIL-$-19500, end as
]

4.2 Gualification inspection. Qualification inspection shail be in accordence with RIL-S-19500.

nN
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4.3 Screenim (JANTX and JANTXV Llevels only). Screening shall be in accordance with table 1l of

owing measurements shall be made in accordance with table 1

MIL-S-1 , and as specified herein. The foll
herein. Devices that exceed the Limits of table I herein shaltl not be acceptable.
Screen (see Messurements
table II of
NIL-S-19500)
JANTX and JANTXV levels
11 Icext and hret
12 See 4.3.1

Subgroup 2 of tabie I herein, Icexi
= 100 percent of initial value or
~100 pA dc, whichever is grester.
Ahpgq = 240 percent of initial value. |
|

o
Wi

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:

Ty= +162.5°C £12.5°C, Veg = -10 V dc.

NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4.4 Quality conformence inspection. Quality conformance inspection shall be in accordance with
NIL-$-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S-19500, end
table I herein. Electrical measurements (end-points) and delta requirements shall be in accordance with the

annlicahle atene of tahle 11 harein_

S LE0C SCP TSI aa

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions

aenacifiad for mh\mn testing in tahle IVh (JANTY and JANTYV) of NIl_-€-19500 Electrical measuremente

LR R~ Ty wRSS B LSS AV Nerusin =M esrwsinvs

(end-points) -\d delta requirements shall be in accordence with the applicable steps of table II herein.

Subaroun Nethod Condition

037 Ve ® -10 V dc; ATy between cycles x +100°C. Ton = Toft
s 3 minutes minimum for 2. 000 cveles., Mo heat sink or

e &y SyeieS

tforced—-eir ocoling on the devices shall be permitted.

4.4.3 Grouo C insnection. Groun C inspection shall be conducted in accordance with the conditions

specified for subgroup testing in “table V of RIL-$S-19500. Electrical msesasurements (end-points) and delte
requirements shail be in accordance with the appiicabie steps of table iII herein.

) Subgroup Method Condition
(] 2036 Tension: test condition A; weight = 10 Lbs; time = 15 s.
(7] 1037 Veg & -10 V dc; ATy between cycles & +100°C. Ton= Toff =

3 minutes minimum for 6,000 cycles. No heat sink or
forced-air cooling on device shall be permitted.

4.5 Method of inspection. Methods of inspection shall be as specified in the appropriate tables and as
follows.

section & of

ey S

MIL-STD-750.
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TABLE I. 6 Ad jon.
[] =ve . eve PEM NPT Py
1 NALTIIV T IV LIMIL
| Inspection 1/ Symbol Unit
| ]
1 Kethod Conditions nin | Rax
| |
| Subgrowp 1 | ! !
} i |
[visuel end mechenical 20M |
| examination |
! 1
i I
: Subgroup 2 }
IRraakdrmm wal tana 1 NRine snnditdan M- 1Y3 {
=T SSREOWN VOl IagS, s wvas CONGILION v, v €0 i
| collector - emitter I. = -100 mA dc; (eR¢ |
| pulsed (see 4.5.1) |
| 2m6286 =80 ! vde |
| 2N6287 -100 | Vvdec |
!f‘ flartnr - amittar ! UNLY Bime randitinn A- 4 ! ! N < md A
(RS AR Lo (=R R84 1 [ wias NRaTe 1O ~, LcEX1 { ] .d - Gl
cutoff current Vpg = +1.5 V dc | |
I [
2NE28BS Vep * 80 Vv de | | |
2n6287 Vee = -100 V dc I I |
I |
|collector - emitter g 3041  |Bies condition D ;xceo : ! -1.0 g ®A de |
| cutoff current | |
| 2n6286 Veg = =40 v dc | |
K287 V.- = €0 V de 1 {
B V—— ICE FV ¥V e i i
Emitter - base 3061 Bna condition D; 1o | | -2.5 mA dc |
eutoff current 'EB = -7 V de }
|
Base - emitter 3066 Test condition B; Vee -2.8 vde |
(nonsaturated) V.= -3V de; | !
Ic = -10 A dc | |
|
Base -~ amitter 2048 Test ition A- v __ < ] 1] [V P 7
Rase tter 3068 Test condition A; v y | -4.0 v do
voltage (saturated) 1o = -20 A dc; BE(sat
1g = -200 mA dc;
neslaad fanea L K 4)
.ﬂ-\'-u WPWE Vel e VI
Coltector - emitter 30mM 1. = <20 A dc; v -3.0 ¥ dc
aaturatad wual tana Ic = 20N =a -’I‘-- CE(sat)?
Seewl mevvw vwuswgw -. Tharw W W,
pulsed (see 4.5.1)
icallacrar - amirean U T = _9N A dee a 2N [V RPN t
PO ICTICN = Smiter P A ae = =iv A O3, v - . v Q< I
| satursted voltage I: = 40 ®A dc; CE(sat)2 |
pulsed (see 4.5.7)
forwvard-current 3076 CE = -3V dc; hFE1 1,500
transfer ratio = -1 A dc;
m'uau‘ {sss 4.5.7)
| Forward-current 3076 Veg = =3 V dc; 'hFEZ 11,250 18,000
| transfer ratio ic = -0 A de; i |
| pulsed (see 4.5.1) | | | |
I | | I |
See footnote at end of table.
4
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TABLE 1. Group A inspection - Continued.
MIL-STD-7S0 Limit
Inspection 1/ Sysbol Unit
i
Nethod | Conditions Nin Kax
Subgroup 2 ~ Continued.
Forward-current 3076  |Veg = -3 V dc; hegs 300
transfer ratio i iIc = -20 A dc;
| [pulsed (see 4.5.1) |
| | I
Subgroup 3 !
High-tesperature iTA = +150°C
operatfon: i
l | | |
Collector - emitter | 3041 |Bias condition A; e | -5.0 | mAdc |
cutoff current | |[Vgg = #1.5 V dc; | |
2N6286 | [Veg = -80 V dc ! |
2N6287 | [Veg = -100 V dc | | |
] I i I I
| Collector - emitter | 3071 1. = -10 A dc; v 2.0 | vde |
| saturated voltage | x: = -40 mA dc; CECsat)3 | |
i pulsed (see 4.5.1) ] |
i | | ] ]
' 1 1 ) ]
|Low-temperature T, = -55°¢C | | | |
= operation: a i = = {
| Forward-current 3076 Vegp = -3 ¥ dc; beee 150 | | |
i transfer ratio Ic = =10 A dc; T | | |
| pulsed (see £.5.1) ] | |
|
| Subgroup 4
| ]
|Pulse response | | |
Turn-on time Vee = -30 ¥ de; ton 2.0 s
{1o = -10 A dc;
(1g = 40 mA de;
(see figure 1)
Turn—off tise Voo = =30 V de; t 10
1$% -10 8 ac; oft -
Igy = 1py = ~40 WA dc;
(see figure 1)
Magnitude of common-emitter 3306 Veg ™ =3 V de; Ihel 8 80
ssall-signal short-circuit | Ic= =10 A dc; - | | |
forvard-current { f=1.0miz | | |
| trensfer ratio | | | |
] | | |
|smali-signal short-circuit | 3206 Veg = 3V de; hee | 300 |
| forward-current transfer | I, = <10 A dc | |
| ratio | | | | |
| | I ! ! |
|Open circuit output | 3236 Veg ® =10 V de; Cobo J 300 pF |
| capacitance | 1. =0; | |
I | 100 kHz S 1 5 1 M4z | |

See footnote at end of table.

1. = U A UC
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TABLE 1. Group A inspection - Continuved.
] ] NIL-STD-750 ] I Limit
| Inspection 1/ Symbol Unit
ethod conditions nin Max
. s =
Safe operating area | 3051 |7, = 25°C;

cont inuous (dc)

=)
0
"
>3
N

TJest 2

Jest 3
2N6286

2N6287

|Electrical measurements

Safe operating area
(switching)

4

TYest 2

See footnote at end of table.

3053

t=13s; 1 cycle;
(see figure 2)

VE--3.75V0'C;

= -20 A dc
Vee ™ -30 V dc;
!lc = -5.8 A dc
|
i
[Veg = -80 V dc;
“c = -100 mA dc
|
|Voe = ~100 V dc
HER S 3
|1 = -100 mA dc
i
|
I

|Load condition C;

| (unclamped inductive Loed);
l(see Hpuro 3);

[Ty = #25°C; R_ S 0.7 i3;

It + te S 15 ns;

duty cycle <2 percent

t. = 80 us; (vary to obtain L.).

Rgg1 = 50 & Vggy = -10 V de;
"s-az‘a" =0,
Io= 20

SOVdc,

ooil used shall provide &
sinisua inductance of 1 sN at
20 A. (For reference only;
two coils in peraiiel

(Super Electric Corporation

z -50 V dc;
coil used shall provide

minimum inductance of 100
at 500 mA. (For reference

two coils in nori'n

and 20 mH windings
C-48u or equivalent)).

a!;:i
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TABLE I. Group A inspection ~ Continued.
[ MIL-STD-750 ] Limit | ]
| Inspection 1/ Symbol Unit
| I
Method tions LAL Rax

Subgroup 5§ - Continued.

Electrical messurements

Safe operating area
(switching)

P

2N6286 |
2N6287

Electrical measurements

!
]
s 6 ond 7 I
. I
Not applicable |

|

3053

|
[}
See table 11, steps 1 and 2

Load condition B;

(clamped inductive loed);

T, = +25°C; R, = 0.1 &

t ¢+t S10ps;

duty cycle < 2 percent;

tp = 1 ms (vary to obtain I.);

= 50 Q;
c:: = 10 V dc;
= 100 Q;
Voo = #1.5 V de;
Vec = -25 V de; 1. = -20 A dc;
R, =280, L=5mH
I(l'our coils in parallel,
|20 mH windings (Triad C-48u or

|equivalent)).

Clamp voltage = 80 +0, -5 V dc

Device fails if clamp voltage
jnot reached
|

iSee table 11, steps 1 and 2

Clamp voltage = 100 +0, -5 V dc

[ s e . s et e e et i i st e, < S 4. St < i .

~
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oulead (200 £ 5 1)

PUISOE (SST [0S

TABLE I11. Groups B and C electrical seasurements. 1/ 2/
Step Inspection NIL~-STD-750 Symbol Limits Unit
I
Rethod tonditions nin ] #ex
. | :

1. |coltector - emitter 3061 Bias condition A; 1cex1 -0.5 mA dc

cutoff current Vag = #1.5 V d¢;

2M6286 Ve = -80 V dc

2N6287 Ve = -100 V dc
2. |Forward-current 3076 VeE = -3 V dc; heg2 1,250 18,000

transfer ratio 1¢c= ~10 A dc;

1/ The electrical measurements for table IVb (JANTX and JANTXV) of MIL-S-19500 are as follows:
Subgroups 2, 3, and 6, see table II herein, steps 1 and 2.
2/

The electrical measurewments for table V of HIL-S5-19500 are as foilows:
2.

Subgroups 3 and 6, see table II herein, steps 1 and

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:57Z
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10 us < PH < 100 us —f———of

NQB‘O _—.\I‘A

v v
INPUT WAVEFORM ov |
SEE NOTES 1 AND 2 .

OUTPUT WAVEFORM
SEE NOTE 2

PULSE O—¢ —g
N

o

& &

- SCOPE +4 V dc 1

WOTES:
1. The input vavefors is supplied by a pulse generator with the following characteristics: t. = 20 ns,
E’smns,l =50 Q, PW = 23 us, duty cycle S 2 percent.
Z. Tne output waveTorm is monitored on a sampiing osciiioscope with L & &0 wa, Cin S 1.5 pF,
t_ <2 na.
3. Resistors shall be noninductive types.
4. The dc power supplies may require additional by-passing in order to minimize ringing.

FIGURE 1. Puise response test circuit.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:57Z
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FIGURE 2. Maximum safe operating area (continuous dc).
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§.1 Packsaina requirements. The requirements for packaging shall be

(This section contains information of a general or explanatory nature that may be helpful, but is not
sundatory.)

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

6.2 Aeauisition requiresents. Acquisition documents should specify the followina:

a. Issue of DODISS to be cited in the solicitation.
b. Lead finish as specified (see 3.3.1).

b. Type designation and product assurance level.

6.3 Changes from previous issue. Rarginel notations are mot used in this
with respect to the previous issue due to the extensiveness of the changes.

Custodisn: Preparing activity:
Air Force - 17 Air Forece - 7
Reviev activities: (Project 5961-FO&1)
Air Force -~ 19, &5,
OLA - ES

12
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1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision
letter should be given.

The submitter of this form must complete blocks 4, 5, 6, and 7.
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The preparing activity sust nrovide a reply vithin 30 days from receipt of the form.

NOTE: This form mey not be used to request copies of documents, nor to request waivers, or ciarification of
reguirements on current contracts. Comments submitted on this fors do not constitute or imply authorization to
vaive any portion of the referenced document(s) or to amend contractual requiresents.
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