The documentation and process INCH-POUND

conversion measures necessary to

comply with this revision shall be MIL-S-19500/485¢E

completed by 18 Oct 95. 18 April 1995
SUPERSEDING

MIL-S-19500/4850

15 November 1994

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, LOW-POWER
TYPES: 2N5415, 2NS5415S, 2NS416, AND 2N5416S
JAN, JANTX, JANTXV, JANS, JANHC, AND JANKC

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers the detail requirements for a PNP, silicon, low-power transistor.

Four levels of product assurance are provided for each device type as specified in MIL-S-19500. Two levels
of product assurance are provided for die (element evaluation).

i.2 Physical dimensions. See figures 1 {similar to T0-5), and 2 for JANHC and JANKC (die) dimensions.
1.3 Maximum ratings.
P1
Type
Tp = #25°C Tg = +25°C Veao | Vceo | Veso I Tstg and Ty Rauc
7Y
W W V_dc V de V dc A dc °c °C/W
2N5415,S 0.75 10 200 200 6 1 -65 to +200 17.5
2N5416,S 0.75 10 350 300 [} 1 -65 to +200 17.5
1/ Derate linearly 4.28 mW/°C for Ty > +25°C.
2/ Derate iinearly 57.1 mW/°C for Tg > +25°C.
1.4 Primary electrical characteristics.
RFET Cobo hte Vae Vee(sat)
Ic =50 mA dc |Ig =0, Vgg = 10 Vdec I = 10 mAdc |Ig =750 m dc ¢ =50 mA dc
VCE=10VdC VCE-'-.IGVdC VCEi‘IG”C\'C 13351_11'&'\6'6
1/ 100 kHz < f < 1 MHz f = 5 MHz 1/ 1/
pF V dc vV de
Min 30 . 3
Max 120 15 15 1.5 2.0

i/ Puised (see 4.5.1).

use in improving this document should be addressed to: NASA/Parts Project Office (NPPO), NASA Goddard
Space Flight Center, Code 310.A Greenbelt, MD 20771 by using the Standardization Document Improvement
l Proposal (DD Form 1426) appearing at the end of this document or by letter.

‘ Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of

AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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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 thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.
(Untess otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Defense Printing Service Detachment Office, Building 4D (Customer Serv1ce) 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. MNothing 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.

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

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-$S-19500, and on figures 1, 2, and 3 herein.

3.3.1 Lead material and finish. Lead material shall be Kovar, Alloy 52, or approved equivalent. Lead
finish shall be solderable in accordance with MIL-STD-750, MIL-$-19500 and as specified herein. Where a
choice of lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.4 Marking. Marking sh
marking of the country o
the container.

tion of the manufacturer, the

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

4.2.1 JANHC and JANKC devices. Qualification for devices shall be in accordance with appendix H of
MIL-S-19500.




MIL-S-19500/485E

lwm—— SEATING PLANE

COLLECTOR
(SEE NOTE 8)

N

M
07 MAX RAD

N
l
TL

)
/
<

S

%
Tw——l

G

¥ —]

BA

i

t EMITTER

lest- CH -oten— | |

%]
N
£ n 0 o ~ ~ ~
=
[} x ~ =1 1=
~ [i+] — % o [¢]
Y = . . =z =z
+ <« o
Y [N o
g|l— 4 ————————] n| ©
- . .
— ~ N - M —
12} ot i=4 w ~ ~
c - — . .
o = = o o (=]
- a
|-l — ] — —— - = —_— ]
o
[0 n ~ o
=3 x T M wn E g
Sy 14 o o ~ (o] (o]
o % = . . z =z
l——A————]——— <~
2 o 0 m m
f =t
— m [aY) N — [e=]
[ ol o o .
- .
=
[
Fel - =
- a. (e [ (o © = =z
@ M
-—
@« N Q (=}
b4 o - L —
o - «— N N
=z N Lag] ~r
o
—
(@) «— o P~ M 00
m “ ~ 'al O o~ wn ~
m = o 0 O — o o
ol — - — —— —— ] —_——— ] — ]
133
- o ’a o o —
0 - Ua) N~ L ~ ~
c et f= . . . . .
o ot = « N~ O [ o o
— = = [
24 +
cd—-a—]—————— o|l— —————-—
Q =
E o wn Q (o] — [}
- x [ M \O o [Ya) o <«
o 0 [1+] M L] N L o o o
© = . . 1) .
ey
o ——— - — ] — —] —_—— e
[=4
— n [Ta) Q O O
[~ M Q ~ by =
- M M o~ o o
= .
3N
- [=} [=] x -l Lol [= o
e x (=) = ) — - -~

Physical dimensions.

FIGURE 1.
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14.

Dimensions are in inches.

Metric equivalents are given for general information only.

tieasured in the zone beyond .250 inch (6.35 mm) from the seating plane.
Measured in the zone .050 inch (1.27 mm) and .250 inch (6.35 mm) from the

seating plane.
variations on dimension CD in this zone shall not exceed .010 inch
(0.25 mm).

OQutline in this zone is not controlled.
When measured in gauging plane .054 +.001, -.000 inch (1.37 +0.03, -0.00 mm)
below the seating plane of the transistor, maximum diameter leads shall be
within .007 inch (0.18 mm) of their true Location relative to tab. Smaiier
diameter leads shall fall within the outline of the maximum diameter lead
tolerance. Figure 2 shows the preferred method of measurement.

The collector shall be electrically connected to the case.

Measured from the maximum diameter of the actual device.

ALl 3 leads (see 3.3.1).

Diameter of leads in this zone is not controlled.

For transistor types 2N5415 and 2N5416, dimension LL shall be 1.500 inches
(38.10 mm) minimum and 1.75 inches (44.45 mm) maximum.

For transistor types 2N5415S and 2N5416S, dimension LL shall be 0.5 inch
{(12.70 mm) minimum and 0.75 inch (19.05 mm) maximum.

In accordance with ANSI Y14.5M, diameters are equivalent to ¢x symbology.
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A

A version
I | |
|_Ltr | Dimensions |
{ I Inches | Millimeters =
: ! Min { Max I Min } Max !
l A } .039 } .043 } 0.99 I 1.09 l
I c } .039 I .043 I 0.99 } 1.09 I

NOTES:

1. Dimensions are in inches.

2. Metric equivalents are given for general information
only.

3. The physical characteristics of the die are:
Thickness: .006 inch (0.15 mm) to .012 inch (0.30 mm).
Top metal: Aluminum 17,500 A minimum, 20,000 A nominat.
Back metal: Gold 2,500 A minimum, 3,000 A nominal.
Back side: Collector,
Bonding pad: B = .004 inch (0.10 mm) x .005 inch (0.13 mm).

E = .004 inch (0.10 mm) x .0055 inch (0.14 mm).

FIGURE 2. JANHC and JANKC (A-version) die dimensions.
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4.3 Screening (JANS, JANTX, and JANTXV levels only). Screening shall be in accordance with table II of
MIL-S-19500, and as specified herein. The following measurement shall be made in accordance with table I
herein. Devices that exceed the Limits of tables I and II herein shall not be acceptable.

herein; Alcgy = 100 percent Alcggr = 100 percent of initial
value or 10 pA dc, whichever is

greater; Ahpgq = *20 percent.

|

| of initial value or 500 nA dc,
| whichever is greater;

| Ahggq = %15 percent.

!

| | |
| | Measurement |
| Screen (see | |
| table II of | |

| MIL-S-19500) | JANS Level | JANTX and JANTXV Llevels |
| i | |
| | | |
| 9 | Icex |Not applicable |
| I | |
| | | l
| 1 |Lcex and hegq [Icgor and hgs |
| {AIcgx = 100 percent of initial | |
| fvalue or 500 nA dc, whichever | !
| |is greater. | |
| l |
| 12 |See 4.3.1 |See 4.3.1 |
| | | |
| 13 | Subgroups 2 and 3 of table I |Subgroup 2 of table I herein; |
| | |
| | |
l I |
| | !
| | I

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

Tp = Room ambient as defined in the general requirements of MIL-STD-750, (see 4.5).
Veg 2 35 V de; Py = 700 mW.

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

4.3.2 Screening JANHC or JANKC. Screening of die shall be in accordance with MIL-$-19500, appendix H.

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. Electrical measurements (end-points) shall be in accordance with the inspections of
table I, group A, subgroup 2 herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in tables IVa (JANS) and IVb (JAN, JANTX, and JANTXV) of MIL-S-19500.
Electrical measurements (end-points) shall be in accordance with the inspections of table I, group A,
subgroup 2 herein.

4.4.2.1 Group B inspection, table IVa (JANS) of MIL-S-19500.

Subgroup Method Condition
B4 1037 Veg = 35 V de¢; apply Py to achieve AT, = +100°C. No heat sink
on the device shall be permitted.
85 1027 Veg = 35 V dc; Pr adjusted as required to achieve T; and time of
MIL-5-19500.



MIL-S-19500/485E

4.4.2.2 Group B inspection, table IVb (JAN, JANTX, and JANTXV) of MIL-$-19500.

Subgroup Method Condition

B3 1027 Tp = +30°C £5°C; Veg = 100 V de; adjust Py to achieve a T of
+187.5°C £12.5°C.

B5 3131 See 4.5.2

B6 1032 Ts16 = +200°C.

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. Electrical measurements (end-points) shall be in
accordance with the inspections of table I, group A, subgroup 2 herein.

4.4.3.1 Group C inspection, table V of MIL-5-19500.

Subgroup Method Condition
€2 2036 Test condition E.
cé 1026 Tp = +30°C £5°C; Veg = 100 V dc; Py = 700 mW.

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 section 4 of
MIL-STD-750.

4.5.2 Thermal resistance for JAN, JANTX, and JANTXV. Thermal resistance measurements shall be performed
in accordance with MIL-STD-750. The maximum Limit of ©)c(pay) shall be 17.5°C/W. The following test
conditions shall apply:

a. Iy: Measurement current . . . . . . . . . ... ... 10 mA.

b. Vcg: Heasufements current (same as Vy) . . . . . . . . 30 vV dc.

¢. Iy: Collector heating current . . . . . . . . . . ... 0.33 A.

d. Vy: Collector-emitter heating voltage . . . . . . . .. 30 vV dc.

e. ty: Heating time . . . . . . . .00 oL 1 second minimum.
f. typ: Measurement delay time . . . . . . e e e e e 15 us.

g. tgy: Sampling window time . . . . . . . . . . . . ... 10 ps maximum.

4.5.2.1 Thermal resistance for JANS. Thermal resistance measurements shall be performed in accordance
with MIL-STD-750. The maximum limit of @c(pax) shall be 17.5°C/W. The following test conditions shall

apply:

a. Iy: Measurement current . . . . . . . . . . ... 10 mA.

b. Vcg: Measurements current (same as Vi) . . . . . . .. 25 V dc.

¢. Iy: Collector heating current . . . . . . . . . . . .. 0.2 A.

d. Vy: Collector-emitter heating voltage . . . . . . . . . 25 vV dc.

e. ty: Heating time . . . . . . . . . .. oL L. 1 second minimum.
f. typ: Measurement delay time . . . . . . . . . . .. .. 50 us.

g. tgy: Sampling window time . . . . . . . . . ... ... 10 us maximum.




Group A inspection.
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See footnote at end of table.
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TABLE I. Group A inspection - Continued.
| | I | | I
| | MIL-STD-750 | | Limits | |
| Inspection 1/ | | | Symbol | | | unit |
| |Method | Conditions | | Min | Max | |
| | | [ I | | |
| | | I | I | I
| Subgroup 2 - Continued | | I I } ; :

!

:Base emitter voltage { 3066 |Test condition B, [Vge | | 1.5 | vdec
| saturation i [Veg = 10 V dc, I I | I |
| | [Ic = 50 mA dc, | | [ I I
| | |pulsed (see 4.5.1) | | | |
| I | I I | I I
I Subgroup 3 : I { ; E I 1
|High temperature | [Ty = +150°C | | | |
| operation: | | | I | | |
| I I I | | | I
| Collector to base | 3036 |Bias condition D | IcR03 | | 1 | mAdc
| cutoff current | [ | | | | I
I | | | | l | |
| 25415, | IVeg = 175 V de | | | | [
| 2N5416, S | Vg = 280 V dc | | | | |
| I | | | I | I
|Low temperature | [Tp = -65°C | | | |
| operation: | | [ | | I I
| | I | | | | |
| Forward-current | 3076  |Veg = 10 V dc, |hpe3 | 15 | | |
| transfer ratio | [Ic = 50 mA dc, | | [ | |
[ | |pulsed (see 4.5.1) | | | |
I | | I | | I I
{ Subgroup 4 } I I i } t I
|small-signal short- | 3306 |Vcg = 10 V dc, [ | 31 15 | |
| circuit forward- [ |I¢ = 10 mA dc, | lhel | | | |
| current transfer | |f =5 MHz 1 | | |
| ratio I | | I | | I
I | | I | I | |
|small-signal short- | 3206 |v¢ CE = =10 V dc, | h¢e | 25 | | |
| circuit forward- | |Ic = 5 mA dc, | | | |
| current transfer | |f =1 kHz | | | |
| ratio | | | l | | |
| | | I | I | |
|Open circuit output | 3236 |Veg = 10 V dc, | Cobo | | 15 | pF |
| capacitance | |1g = | | | | |
| | |100 kHz <= f =<1 MHz | | | | |
| | | I | I I |
| Input capacitance | 3240 |Vgg =5 V dc, | Cibo | | 75 | pF
| Coutput open- I [I¢ = I I I I I
| circuited) | {100 kHz =f =1 Mz | | | |
| I | | | | |

See footnote at end of table.




Group A inspection - Continued.
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+q v Vee=-200 V dc

OUTPUT SAMPLING
SCOPE
(SEE NOTE 2)

1

PULSE IN

(SEE NOTE I{jl

ov
10%
INPUT
12 v S0%
——l ton |- -—ltof‘f’ Ic—
ov T
90%
OUTPUT
102
-200 Vv

NOTES:
1. The rise time (t,.) and fall time (tg) of applied pulse shall be each
< 20 ns; duty cycle < 2 percent; generator source impedance shall be 50 Q;
pulse width = 20 us.
2. Output sampling oscilloscope: Zj, > 100 K2; C;, < 50 pF; rise time < 2 ns.

FIGURE 3. Pulse response test circuit.




NOTES:
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-y.. (0 T0O 200 Vv, 100 mA FOR 2N5415,9)
CC (0 TO 300 v, 100 mA FOR 2N5416,S)

(SEE NOTE 1)

MERCURY RELAY
CLARE HGP1009
OR EQUIVALENT

CHANNEL A

HEWLETT-PACKARD
CHANNEL B 0SCILLOSCOPE

||" —° MODEL 1308
R EQUIVALENT
6V 10 ,0.5 H 0
COMMON

BVeeo —
(SEE NOTE 2)

1
(2]
o

COLLECTOR MILLIAMPERES (Ip)

(=]

o

-200 -300

COLLECTOR TQ EMITTER VOLTS(Veg)
OSCILLOSCOPE DISPLAY

L=25mH, Q=76, R=283.4Q, 1 =75 mA (J.W. Miller number 6308 or
equivalent).

BVcgo is acceptable when the trace falls to the right and above point "A"
for type 2N5415. The trace shall fall to the right and above point "B" for
type 2N5416.

FIGURE 4. BV(cgo measurement test circuit.
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Ic - COLLECTOR CURRENT (MILLIAMPERES)
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-100

L] ‘\
e \
I \
e \

-10

-8
-7
-6
-5

2N5415 — 2N541
-4 -200 V de -300 V
- MAX HAX

aon

2 -3 -4 -5-6-7-8-9 <2 -3 -4 -5-6-7-8-9 T2 -3 -4 -5-6-7-8-9
-1 -10 -100 -1000

Veg - COLLECTOR TQ EMITTER VOLTAGE (VOLTS)

FIGURE 5. Maximum safe operating graph (continuous dc).
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-5-19500.

6. NOTES

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

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

6.2 Acquisition requirements. Acquisition documents should specify the following:

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

c. Product assurance and type designation, and for die acquisition the JANHC and JANKC
identification (see figure 3 and 6.4).

6.3 Substitution of JAN devices. JANTX devices shall be a direct replacement for JAN devices (example,
JANTX2NS5415 for JAN2NS5415).

6.4 Suppliers of JANHC and JANKC die. The qualified die suppliers with the applicable letter version

(exampie, JANHCAZN5415) will be identified on the QPL.

JANC ordering information

| I
| |
] 1
| | |
| | Manufacturers | -
| PIN | ! |
| | 33178 | |
! | | |
| 2N5415 | JANHCAZNS415 | |
| | JANKCAZN5415 | |
6.5 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.
CONCLUDING MATERIAL
Custodians: Preparing activity:
Army - ER NASA - NA
Navy - EC
Air Force - 17 Agent:
NASA - NA DLA - ES
Review activities: (Project 5961-1773)
Air Force - 13, 15, 19, 85, 99
DLA - ES
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