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MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, SUITCHING
FYPES- 2NB69A AND 2NLASI

SANTX AND JANTXV

This specification is appr;aved for use by all Depart-
ments and Agencies of the Department of bDefense.

1. SCOPE

1.1 Scope. This specification covers the detail requirewments vor a PNP, silicon, high-speed switching
transistor. Two levels of product assurance are provided for each device type as specified in MIL-S-19500.

1.2 Physical dimensions. See figure 1 and 3.3.

1.3 #aximum ratings. L
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1/ Oerate linearly, 2.10 wi/°C for T, > «25°C.
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2/ Pferste linesarly, 1.71 su/ for T, > +25°C.
1.4 Primary electrical characteristics at TA = +25°C.
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FIGURE 1. Physical dimensions.
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1 ] )
| Dimensions ] |
| t T i |
| €umbnl | 1nchas I Millimatara | Motaa |
i Sysbol | inches : Mitlimeters ‘, Notes |
| 5 T 1 T 1 |
| | win | max | Min | mMax | |
: 4 S T S
| o= | .100 TP [ 2.54 TP | 6 |
b + : —
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1 A I > notEs 1w ana 1 i
- 4 |
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: % ——i e
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b— + —+ + t t ‘i
| &« | .028| .048| 0.77] 1.22 | 3,4 |
1 1 3 1) 1 T |
f — T 1 T T 1
i [ i .500 i 750 | 12.70 | 19.05 | 7,8 |
F + —+ t $ 4 {
I | === 00| -—— | 127 | 7,8 |
F { — ‘ t — 1
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NOTES:
i. Dimensions are in inches. -
2. Metric equivalents are given for general information only.
3. Beyond r (redius) seximum, j shall be held for a minimum Ltength of .011 inch (0.28 mm).
4. Symbol k measured from maximum ¢D.
S. Body contour aptional within zone defined by €0, gn , and F.
6. Leads at gauge plane .054 - .055 inch (1. 37 1.40 mm) below seating plane shall be within
) &

.007 inch (.18 mm) radius of true position (TP) a maximum meterial condition (MMC)
relative to the tab at MNC. The device. may be measured by direct methods or by the geuge

and gnuging procedure described on gauge drwing 6s-1.

7. Symbol ¢b,-appiies between : and Ly. -¢b spplies between Lyand L minimm. Dismeter is
uncontrolled in L. and b minieum.

8. ALl three leeds.

§. The coiiector shall be internally connected to the case.

10. Symbol r (radius) applies to both inside corners of tab,

11. For transistor types 2NB69A, A is .170 inches (4.32 mm) minimum, and .210 inches (5.34 mm)
maxisum. (70-18)

12. For transistor types 2RL4S53, A iz .065 inch (1.45 mm) minimus, and ORS inch (2.14 am
maximm. (T0-46)

Lo

FIGURE 1. Physical dimensions - Continued.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and herndbooks. The fo Llowing specifications, standards, and handbooks

ne
form a part of this document to the extent specified herein. Unless othervise specified, the issues of
these documents are those lListed in the issue of the Department of Defense Index of Specifications and
-

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2)
SPECIFICATIONS
MILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Uniess otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 40, 700 Robbins Avenue, Philadeiphia, PA
19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this document and the references
cited honin, the text of this document takes precedence. Nothing in this document, however, supersedes

Py S Ao A a2 _

appiicabie iaws and reguiations uniess a specific exemption has been obtained.
3. REQUIREMENTS

3.1 Associated detail specification. The individusl item 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
shall be as specified in MIL-$S-19500.

3.3 Desi construction sical dimensions. The design, construction and physical dimensions

shall be as specified in HIL-S 19500 appendix F, figure 9.

3.3.1 Lead finish. Lead finish shall be solderable as defined in MIL-$-19500, MIL-STD-750, and herein.
where a choice of Lead finish is desired, it shall be specified in the acquisition requirements (see 6.2).

3.4 marking. nmarking shall be in accordance with MIL-S-19500. At the option of the msnufacturer,
rking of the country of origin may be omitted from the body of the transistor, but shall be retained on
A

tim onntainar
e

"
d

4. QUALITY ASSURANCE PROVISIONS

4.1 Sempling 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 HIL-5-19500.

"~
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). Screening shall be in ac

The following messurements shatl be

ts of table I herein sha

4.3 Screeni (JANTX and JANTXV levels onl

MIL-S-19500, and as specified herein.
;icas that exceed the limi

cordance with table I1 of
made in accordance with table I

LL not be acceptable.

"EFEV". oevices 1nsl excesd
| | |
| | Measurement |
| Screen (see | |
{ table II of | |
| MIL-S-19500) | JANTX and JANTXY Levels i
| ] A
| | |
| 9 | Not -applicable |
| i |
I | |
| " ! Icpst o™ Mee2 l
| i |
| { !
| 12 | see 4£.3.1 |
i i |
! ! |
| 13 {subgroup 2 of table I herein, i
i Iﬁ} s1 = 100 percent of initial |
| ]vaiue or 5 nA dc, |
| |whichever is greater; |
i i !
| |Ahges = 215 percent of initial |
{ |value. i
4.3.1 Power burn-in conditions. Power burn-in conditions are as follows
-2NB69A - - = - Vg =12V dc, PT=360wgt TA=425°C +3°C.
2M6453 - - - - Vg = 12 V de, Py = 300 m &t T, = 125°C 22°¢C,
NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4. & @uality conforssnce inspection. ouality conformance inspection sha
MIL-S-19500. 6roup A inspection shall be perfor-ed on each sublot.
4.4.9 Group A inspection. Group A inspection shall be conducted in acc

table I herein.

YA A |
“.n. L

specified for subgroup testing in table IVb (JMTX and
(end-points) and delta requirements shall o 0 scoordance vith the

Groun fa "-mnect‘lnn_

1 “teble JVb (JANTX and JANTXV of H] L-5-19500.

(see 4.3.1). <No heat sink or forced air cooling on the:

4£.4.2.1
operation life,

JANTXV) of MIL-5-1¥500.
apolicable steps of table I1 herein.

-devi

LL be in accordance with

ordance with MIL-S-19500 and

the conditions

ical msssurements

:LCC\Y

\-U"Ul‘ ion

ices shall be pcuittod.

san
LA 41

o-dv-gt-te

e es with the annditions

conducted in accoraance with the ¢onc

4.4.3 Group C inspection.

roup ¢ inspection shall be

ke b -
W Yl’l TEoe

specified for subgroup Testi

[] C inspection, table V of MIL-S- -19500.

U af MIL ~-€-19500.
requirements shall be in-accordance with the applicable steps of

No heat sink or forced air cooting on the devices shall be

Etectrical measurements (end-points) and delta
table 11 herein.

Condition for steady-state operation life, (see
permitted.



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

4.5.1 Pulse measurements. Conditions for pulse ssasuresent shall be as specified in section 4 of
MIL-STD-750.

5. PACKAGING

S.1 Psckaging reguiresents. The requirssents for packaging shall be in sccordance with MIL-$-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-5-19500 are applicable to this specification.

6.2 Acguisition reguirements. Acguisition documents must specify the fellowing:

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

c. Product assurance {evel and type designation.

z 2 ) SO, 7 P o VPR

.5 (nanges Trom _previous i1Ssue. rlcrglml'\ notations are nNot used
with respect to the previous issue, due to the extensiveness of the changes.

e . oo

I \STC 2, 0. 2} i 1 1 1 ) 1] o 1
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Group A inspection.

TABLE I.
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TABLE 1. Groups B and C electrical measurements. 1/ 2/

I I I | | |

| | | MIL-STD-750 | - Limits |

|Step | Inspection | | Symbol | | Unit

! | | I | | | I

} ] |Method | Conditions | | Win | mMax |

! | | ] ] | 1 ]

| I | I ! I | [

| 1 |collector to emitter | 3041 |Bias condition C; | I | | 10 | PA de
CES1

| | cutoff current | Vg = 10 v de f } | |

I I I | | [ | |

| 2 |Collector to emitter | 3041 |Bies condition C; | 1 | | 20 | nA dc
CES2

| | cutoff current ] |JVee = 15 V de | | ] |

I | | I | 1 I

| 3 |Collector.to emitter | 3071 |I. = 100 mA dc; | Vegcsamrz | | 0.5 | vde

| | saturstion voltage | {1g = 10 »A dc, | | | |

| | and resistance | |pulsed (see 4.5.1) | ] | |

I I I I ! | I |

| 4 |Base to emitter | 3066 |Te st condition A; | V, | | 1.7 | Vdec

. BE(SAT)2

| | saturation voltage } |1, = 100 mA dc, | | | |

| | | II = 10 mA dc, I | I !

| | ! |plsed(see451)| | | |

I I I I | | | I

| 5 |Forward-current | 3076 |V v dc; | b { 40 | 120 |

. E FE2

| | transfer ratio | l1c 0 mA dc | | { |

! I | I I I

| 6 |Forward-current | 3076 |V¥.. = 5 V dc; | Ah | 225 percent change from

. CE FE2 L

| | transfer ratio | |1c7= 10 mA dc, | 3/ | initial value

| | | jpulsed (see 4.5.1) | |

| | | J | ]

7.

2/

3/

The electrical measurements for table IVb (JANTX and JANTXV) of MIL-S-19500 are as follows:

a. Subgroup 2, see table 11 herein, steps 1,

3, and 5.

b. Subgroup 3 and 6, see table Il herein, steps 2, 3, 4, and 6.

The electrical measurements for table V of MIL-S-19500 are as follows:

a. Subgroup 2 and 3, see table Il herein, steps 1, 3, and 5 for all levels.

b. Subgroup 6, see tablte 1l herein, steps 2, 3, 4, and 6 for all levels.

Devices which exceed the group A limits for this test shall not be accepted.
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NOTES
1. The input waveform shall be supplied by a pulsed generator with the following characteristics:
Loyt = 5OQ; t. S 1 ns, ty S 1 ns; PV 2 200 ns; duty cycle = 2 percent.
2. The TUipUt wavetform shall be monitored on an oscilloscope with the following characteristice:
Z,y 2 100k Q; Cin S 12 oF; =1 ns.

FIGURE 2. t__ and t
on
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Custodians:

arca - 17
oree LK

- NA
activitiea:
activitres:
- AR, NI

Air Force - 19, 80, 85, 99
DLA - ES
NASA - LRC, MSF

User activities:
Army - AV, SM
Navy -~ AS, TG, WC,
Air Force - 13, 15
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