)
The documentation snd process | INCH-POUND |
I

CORVErsion measures macessary to
comply with this -revision.shall be
completed by S May 1995

MIL-S-19800/274CCER)
5 January 1995
SUPERSED ING
MIL-5-19500/274B(EL)
& April 1969

r— — /717
S

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, NPN, SILICON, TRANSISTORS
TYPES 2N910, 2N910S, 2N911, 2N911S, 2N912, AND 2N912S, JAN AND JANTX

This specification is approved for use by the Army, Department of the Army, and is
available for use by all Departments and Agencies of the Department of Defense.

1. SCOPE
1.1 Scgpe. This specification covers the detail requirements for NPN, silicon, transistors for small-

signal, gemeral.purpose amplifier spplications. Two tevels of product-sssurence-are provided for weach
device type as specified in MIL-S-19500.

1.2 Physical dimensions. See figure 1 and 3.3 herein.
1.3 Maximum ratings. 1/

! | | | I [
| Py A/ [P To = +25°C 2/ |V(BR) gy |V(BR)pgy 3/ |V(BR)egq 3/ | Top and Tope |
| T = +25°c | | | | ] |
L J ] | | ! |
I L) I L] | ¥de | ¥de | ¥dc | xx |
I | | | | | i
L so0 1 1800 |___100 | 7 |60 | -65 to +200 |

1/ Derate linearly 2.86 mW/°C above T, = +25°C.
2/ Derate linearly 10.3 mi/°C above T. = +25°C.
3/ Pulsed (see 4.5.1).

1.4 Primary electrical characteristics. Characteristics apply to each transistor in the array.

I | l | I
| | he, at V.o = 10 V dc | he, at V.o =5V dc | he ol |
e |t L IVeg = 16V dc |
11/ h | h | h | h |1. = 50 mA dc |
| l1c = O'F'ma de |1, = 16%Bn dc 1o = 178k ac j1o = $%An dc (=20 mz |
| | | 1 1 ]
I | Min  Max | Min  Max | Min  Max | Nin Max | Min  Mex |
I I I ! | |
|2v910 | 35 | 75 300 | 7% 200 s 200 | 3.0 10.0 |
28911 | 20 | 35 % | 36 %0 4 100 | 2.5 9.0 |
w912 | 10 | 15 60 | 18 40 20 S0 | 2.0 80|

See footnote on page 3.

|Beneficial comments (recommendations, additions, deletions) and any pertinent data which mey be of use |
|in improving this document should be addressed to: US Army Research Laboratory, Electronics and
|Power Sources Directorate, ATTN: AMSRL-EP-RD, ft. Monmouth, NJ (07703-5601 by using the

|
|Standardization Document Proposal (DD Form 1426) sppearing at the end of this document or by letter. |

AMSC N/A FSC 5961

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Sywbo Inches Hillimeters Note - _—
min Rax nin Rax , ?
e | .78 | .195 | 4.52 | 4.9 . P CH
~y 147N 24N L T L9 & 4 _L——L I
L3110 o VI W o & 'V e XX XY I ‘ \
Q i e I ) '
__Wo :209 | .230 | 5,39 { 5.84 I I] Y
LC ,100 TP 2.54 TP Jd kg | -.-ll-l-LU T\
- U U A
LD 016 | 021 | 0.41 | 0.53 | & 1 ’ I I LL \
L See notes 8 and 9 X ﬂ [! |\
Ly 016 | 019 | 0.41 10,48 | 4 'l 'l ' \
13 H- * o—————e \
Lq .050 1.27 ..4 - | D \
SEATING PLANE—
Lo .250 6.35 - :
AT
1n | .028) 048 0.79)1.22]5 / N b {
w | oozl oss | 9117 G./ Sl e\ |
(¢ U XK1\
» ,100 2.54 3,6 ]

e1i—=d [ N 11

Q 040 1.02 T A\

w4 ANN-2¥/
r~/1l 121

a 45° 1P 45° TP TL-l _1 |
- LC—|

H

NOTES:

1 Dimaneionc
1. VIRRNSIONS

2. Metric equivalents are given for general informetion only.
3. This zone is controllied for sutomatic humlum. The variation in actual diameter within

ab s Smma bt e oo LY Y NS
tnis zone nl(l not EXCEW UII) mnen \U.‘)“ m;

4. (Three leads) LU applies between Ly and Ly. LD applies between Ly and .5 inch
(12.70 mm) from seating plane. Diameter is uncontrolled in Ly and beyond .5 inch
(12.70 mm) from sesting piane.

ra §
LR

3
Py

nehac
nChnes.

S. Measured from maximm diameter of the actual device.

6. Details of outline in this zone optional.

7. The collector shall be electrically comnected to the case.

8. For transistor types 24910, 2M911, and 28912, LL {s .5 inch (12.7 sm) minimm and .75 inch

(19.05 om) maximm.

9. For transistor types 2M910S and 2N911S, LL is 1.5 inches (38.7 mm) minimum 1.75 inches
(44.45 m) maximm.

10. In accordence with ANSI Y14.5%, diameters are equivalent to ¢x symbology.
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1.4 Primary stectrigal charecveristies - Continued.

! I | | l I I |
!-v-, ! NF ! Pib2 ! hob ! VBE(sat) ! Vee(sat) ! Cobo !
piYPe 1 1 ] ] H e }
| 2/ | £=1kHz 1/ | ] | | £z .1=<1mz |
} |VCE=10Vdc |Veg = 5 V de 'VCE=5Vdc [I. = 10 mA dc {1c = SO mA |VCB=10Vdc |
| [1-=0.3mAdec |I.=1mAdec [|I.=1mAdc [In=1madc |1z =1mAadc |I. =0 mAdc }
l L€ L 1 L ® L° I |
| | Min  max | Min Max | Min  Max | Min Max | Min  Max | Min Max |
| | d8 dB I 8 0 | umhos umhos | Vdec Vdc | Vdc dc | pf pF |
|2N910 | 12 { 20 30 | 4 | .6 .8 | A 15 |
128911 | 15 | 20 30 | A | .6 .8 | & 15 |
jen912 | 18 | .20 30 | 4 | .6 .8 | 4| 15 |
1/ TVest circuit conditions: Rg = 5%, power bandwidth = 200 Hz. .Charscteristics.apply to "S" suffix
.also.

2. APPLICABLE DOCUMENTS
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
RILITARY
‘MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.
(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are

available from the Defense Printing Service Detachment Office, Building 4D (Customer Service), 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. Nothing in this document, however, supersedes
applicable Laws end regulations unless a specific exemption has been cbtained.

3. REQUIREMENTS
3.1 Associated detail ification. 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-$-19500.
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3.3 Design, construction, and physical dimensions. The design, construction, send physical dimensions
shall be as spec cified in MIL-S-19500 and on figure 1 herein.

3.3.1 Lead finish. Lead finish shall be solderable in accordance with MIL-S-19500.

3.4 Marking. Marking shall be in accordance with MIL-$-19500.

S
b
r
-

4.1 Sampling 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 MIL-S-19500.
4.3 Screening (JANTX level only). Screening shall be in accordance with table 11 of MIL-S-19500 and as

specified herein. The following measurements shall be made in accordance with table | herein. Devices that
exceed the limits of table | herein shall not be acceptable.

Screen (see Measurement
table 11 of
MIL-S-19500) JANTX level only
v Thermal impedance (see 4.3.2)
9 Not spplicable
1 hfe3;1CBOY
12 See 4.3.1
13 AlcgoF 100 percent of initisl value
or 1.5 nA dc; whichever is greater;
Ahpg3= 225 percent of initial value.

1/ Thermal impedance shall be performed snytime after
seaiing provided temperature cyciing is performed in
accordance with MIL-S-19500, screen 3 prior to this
thermal test.

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows: Ta = Room ambient as defined

in MIL-STD- 750, veg® 60 V de; Py = 500 mi.

MOTE: Mo heat sink or forced sir cooling on the devices shall be permitted,
4.3.2 WW- The 2gJc measurements shall be performed in
accordance with RiL-STD-750 thod 3131. The saxisum (imit and conditions for 2gJcin screening {(table 1!

PR H

LUl TSIV tnug L}

of MIL-$-19500) shall be dorwod by each vcndor by means of process control of actual measurements which
characterizes the die attach process. When three Lot date codes have exhibited control, the data from these

three iots wiil be used to estabiish a fixed screening {imit {not to exceed the group A iimit). Once 8
fixed limit has been established, monitor all future sealing lots using a sample from each lot.

4.3.2.1 Thermal impedance (2gJc measurements) for initial qualification or requalification. The Zgyc

measuremenis ‘ﬂlll ne pervorm 1n lCCO"O‘mC Nltn HIL blU'l?U, l!(ﬂoﬂ JlJl ("m “ recom Vllw LBJC)
derived conditions, limits, and thermal response curve shall be supplied to the qualifying activity on the

qualification Lot prior to qualification approval.

i il TRS 0 i3 i i i
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4.4 Quatity conformance ingpection. ‘Quality~contoymance: inspection shall be in accordance with
MIL-S-19500 and as specified herein.

4.4.1 Group A inspection. Group A inspection shall be conducted in accorcdance with MIL-5-19500 and

s of

table 1 herein. The following test conditions shall be used for 2a5c in group A, subgroup 2 inspection.

b. 1, forward heating current . . . . . . . . . .. 1 A.
€. t, heating time . . . . . .. . ... ... 10 ms.
d. 1, seasurement delay time . . . . . . . . . .. 500 us maximum.

The maximum Limit for Z_,. in group A, subgroup 2 is 1 aJC (maximum) = 97.4°C/W.

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

specified for subgroup testing in table IVb (JANTX) of-MIL-S<19500. Electrical measurements (end- points)
shall be in accordance with table I, group A, subgroup 2 herein.

Subgroup Method Condition
B3 1027 A = room awbient as defined in the general requirements of
MIL-STD-750. Vo = 60 V dc; P; = 500 mW dc.

t
B
4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions
ecifi " =19500 ¥

specified for subgroup testing in table V of MIL-S-1 and as follows. Electrical measurements (end-
points) shall be in accordance with table I, group A, subgroup 2 herein.
Subgroup Hethod Condition
c2 2036 Lead fatigue: Test condition E.
7 cé 1026 T, = room ashient as defined in the general requirements of
(see 4.5) of MIL-STD-750; V.o = 60 V dc, Py = 500 m¥.
4.4.4 group £ inspection. Group E inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table VII of MIL-$S-19500. Electrical measurements (end-points) shall be
in accordance with table 1, group A, subgroup 2 herein.
Subgroup Method Condition
E1 1051 Condition C, 500 cycles; 22 devices, ¢ = 0.
E1 107
€ 1Ge6
E3 Not Applicesble.
€4 Ey kil See 4.3.2.1, 22 devices, ¢ = 0.
ES Not Applicable.
4.5 Method of inspection. Methods of inspection shall be as specified in appropriate tabies and as
fol lows.
4.5.1 Pulse measurements. Conditions for pulse measurements shall be as specified in section 4 of
MIL~STD-750.

I UGIILE WS re— -
- - abmmiom ehall DA 1IN AUl
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TABLE 1. Group A inspection.
I | i | [ |
| Inspection 1/ | MIL-STD-750 { Symbol | Limits | unit |
| J ] 1 ] |
i i i j i | I !
L |Method | Conditions | | Min |  Max_ | |
| { I | | ! ! I
|  Subgroup 1 | | | | | | |
| | I | l | | I
|visual and mechanical | 2071 | | | | J |
| examination | | | I | ! |
| | | | | | | |
e R
{Breakdown voltage, | 3001 |Bias condition C; v | 100 | | vde |
Il SN R T 1 [K3 = AN e.a 4. 1 (BR)CBO t 1 ] 1
| coLLecIior 1o oase i “C = WA GC ] { i { |
| l | | | | | |
|Breakdown voltage, | 3011 IBms condition D; v | 60 | | Vde |
A (BR)CEO
| collector to emitter ! |1, = 30 mA dc, | ] | | !
| | lPulsed (see 4.5.1) | | | | |
| | | ( | l l |
|Breakdown voltage, | 3011 |Bias condition D; Vearyceo | 80 | | vV dc |
| collector to emitter ] ]1. = 100 mA dc, ] | | { ]
[ | |Pulsed (see 4.5.1), J | | | |
| | |Rgg = 10 ohms | | | i |
| | I R
iEf‘éikﬁOuﬂ voltage, | 3026 (Bias condition O; v ] 7 | v dc i
| emitter to base | |IE 100 pA dc | (BRIEBO | ] | |
| | ! | | l | |
|collector to base } 3036 |Bias condition D; “(:Bo | | 15 | nA dc |
| cutoff current ! ]vcB = 75 V dc | | | | |
| | | | { | | |
|Emitter to base | 3061 {Bias condition D; “EBO | | 15 | nA dc |
| cutoff current ! |Vgg = 5 V de | | | | |
| l I | l | l |
|Base to emitter | 3066 |[Test condition A; IVaE(sat) | |} .9 | v de |
] voltage (saturated) | {I. = 50 mA dc, | | | ] |
: | lG = 5 mA de, | | e 5 |
| | |Pulsed (see 4.5.1) | | | | !
| | l I | ! | !
|Base to emitter | 3066 |Test condition A; I¥ge(sat) | .6 | .8 | vdc |
| voltage (saturated) | |Ic = 10 mA dc, | | | | |
| 1 [1g = 1 mA dc, ! l | | 1
) | |Pulsed (see 4.5.1) | | | | |
I I [ | l l l |
|Collector to emitter | 3071 |1, = 50 mA dc; Yeecsat) | | 1 | v de |
| voltage (saturated) | |1g = 5 mA de, | { | | |
| | |Pulsed (see 4.5.1) | | | | |
i i i | i i i i
| Forward-current | 3076 |Vep = 10V dc; Ihee2 | | { |
| transfer ratio | {Ic = 10 mA dc } | | | |
| I | | | | | |
| 2N910, 2N910s | | | | 75 | 300 | |
| 2N911, 2N911S | | | | 35 | 140 | |
| 28912, 2N912s | | 1 [ 15 | 60 | [

See footnote at end of

table.
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YABLE . Graup A inspection - Continued.

l | I [ l {
| Inspection 1/ ] MIL-STD-750 | Symbol | Limits | unit |
| | 1 | 1 |
| g I | | | | :
] | Method 1 Conditions | | min_ | Max 1 |
J | | | | l | I
|  Subgroup 4 - Continued | [ ] | | | }
{ ! { | | | |

|Open circuit output | 3236 |V£ = 10 V dc; lg =0, ’Cobo ] | 15.0 | pF |
| capacitance i {100 S f 1 RHz i i ] | !
| (common base) | | | | | | |
{ | I ! | | | |
| 1nput capacitance | 3240 |V 0 5 V dc; lcibs | | 85 | pF |
|  output short-circuit | |1 | | | ] |
| | [ kHz f <1 M2 { | | | |
| | | | | | | I
|Noise figure | 3246 IVCE = 10 v dc; | | .6 | .8 | Vdc |
| | 1™ 0.3 ma ce, 1 | ! | !
| t 7 = 510, | | ! | |
! | = 2, | | | | |
i | | Power L‘ﬁd‘viﬁ'th 200 Hz | ! | | |
| | l | | | [ l
| 2N910, 2N910S | | | | | 12 | d8 |
| 2N911, 2N911S ) | ! | | 15 | dB |
| 28912, 2N912s | | [ [ | 18 | d8 l
| ) | | L | | 1 1

1/ For sampling plan, see MIL-$-19500.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-S-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 (see 3.3.1).
¢. Type designation and product assurance ievel.

6.3 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
Custodian: Preparing activity:
Army - ER Arwy - ER
(Project 5961-1489)
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