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MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, LOW-POWER
TYPES 2N2484 JANTX, JANTXV, AND JANS

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

1. SCOPE

1.1 Scope. This specification covers the detail requirements for NPN, silicon, low-power transistors.
Three Levels of product assurance is provided for each device type as specified in AIL-S- -19500.

1.2 Physical dimensions. See 3.3.

4.3 PRaximum ratings.

I PT [ l | | |
| | veeo | Veso | Veeo | Ic |  Tyand TsTG |
| Ta= +25°C 1/ | Tc= +25°C 2/ ] | | | |
i 1 | | | | 1
! L] I L] | vde | V¥de | Vvdc| made o i
| f | l | |
i 360 1 1.2 | 60 | 6 | 60 50 -65 to +200 i
1/ Derate Linearly at 2.06 mW/°C above TA= +25°C.
2/ Derate linearly at 6.85 mW/°C above T¢ = +25°C.
1.4 Primary electrical characteristics.
| | | | f [
| | hfe | Cobo | Intel2 | Veeqsad 1/ | ReJC
jLimits | | ] ] ]
i [VCE = 5 Vdc  |Ig= 0 ITc= 500 yA dc jic= 1.0 #A dc | *c/u
| Jic = 1 mA de |Veg = 5 V de [Vcg =5 Vvdec |Ig=0.1madc |
| Jf = 1 kHz |100 kHz < f < 1 MHz |f = 30 MHz | | |
| ] ] { 1 | |
| | 4 BF r l vde | |
| Min | 250 | | 2.0 | | |
| Max | 900 | 5.0 | 7.0 )| 0.3 ] 146 |
1/ Pulsed (see 4.5.1)
| | | |
| | F hFE2 | hFES
! ] 1c= 10 A de, Veg =5V de |
| ] Rg= 10 kg | | |
| | [ ! | Yee= SV de | vee= 5V de |
| | f =100 Hz | f= 1000 Hz | f =10 kHz | Ic=10 pAdc | Ic=1 mA de
L ] | | i
| | d8 [ d8 | d8 | |
| Min | i | 200 i 250 |
| max | 7.5 | 3 | 2 500 | 800 1

|Beneficial comments (recommendstions, additions, deletions) and any pertinent data which may be of use in
limoroving this document should be addressed to: NASA/Parts Projects Office (NPPO), NASA Goddard Space

|
|FLlight Center, Code 310.A, Greenbelt, MD 20771 by using the Standardization Document Improvement |
[Proposal (DD Form 1426) appearing at the end of this document or by letter. |

AMSC N/A 10f9 FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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MIL-S-19500/376C

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
MILITARY
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 Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
1911-5094.)

2.2 oOrder of precedence. In the event of a conflict between the text of this document and the references

cited herein the text of this document shall take precedence. Nothing 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-$-19500, and as specified herein.

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

3.3 pesign, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S-19500, appendix F, and figure 9, T-2A.

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-5-19500.
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 Qualification inspection. Qualification inspection shall be in accordance with MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T06:02Z
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M1L-S-19500/376C

4.3 Screening. Screening shall be in accordance with MIL-S$-19500 (table 1I), and as specified herein.
The following measurements shall be made in accordance with table I herein. Devices that exceed the limits
of table I herein shall not be acceptable.

I |
|Screen (see Neasurement i
{table II of !
|MIL-S-19500) JANS  level | JAN, JANTX, and JANTXV Levels |
| 1
| z
| 9 icpo1 end hfp2 Not applicable |
|

i i i

| 1 | 1cpo1; hre2; Alco1= 100% of initial | Icsot1and hres

| value or 2 nA dc, wh\chever is greater; |

| Ahfg2 = 215% of 1n1t1al value. ] ‘
| | !
I ] |
| 12 See 4.3.1 | see 4.3.1

1 !

| | |
| 13 | Subgroups 2 and 3 of table I herein; | Subgroup 2 of table I herein; |
i | dicpol= 160X of initial value or { dicsor= 100% ﬁf initial value or !
! | 2 nA dc, whichever is greater; Ahfg2 | 2 nA dc whichever is greater; Ahfgs |
| ] #15% of initial value. | = 225% of initial value; |
[ ] i 1

JANS level - - - veg = 10 V dc; Py = 360 mi.
JAN, JANTX & JANTXV Llevels - - - Veg = 30 V dc; Py= 360 m\.
NOTE: No heat sink or forced air cooling on the devices shail be permitted.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S-19500, and
table I herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IVa (JANS) and table IVb (JAN, JANTX, and JANTXV) of MIL-S-19500 and
as follows. Electrical measurements (end-points) shall be in accordance with the applicable steps and
footnotes of table II herein.

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

Subgroup Method Condition
83 2037 Condition A
B4 1037 Veg = 10 V de; Pr= 360 m¥; Ta= 30° 25°C; ton= toff

- - . .. Py

= 3 minutes minimum for 2000 cycies. WNo heat sink or forc
air cooling on the devices shall be permitted.

gy

BS 1027 veg = 10 V de; Ta= 125° 225°C for 96 hours; PT = 360 mi at

o ; . .
100°C, or adjusted as required by the chosen TA to give an

average lot T;= 275°C. No heat sink or forced-air cooling
on the devices shall be permitted.
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Subgroup Method
83 1027
a3 2037

Condition
Ve = 30 V dc; P7= 360 m¥ at Ta= 30° £5°C. No heat sink
or forced-air cooling on the devices shall be permitted.

4.4.3 Group C inspaction. Group C inspection shall be conducted in accordance with the conditions

specified for subgroup test

1
points) shall be in accordan

with the aonli
1th the appli

Subgroup Method
c2 2036
cé 1026

4.5
follows

4.5.1 Pu
MIL-STD-7S0.

S. PACKAGING

ng in table V of MIL-S-19500, and as follows. Electrical measurements (end
ce cable steps and footnotes of table 11 herein.

Condition

Test condition E.

Veg = 30V de; Pr= 360 mW at Ta= 30°C £5°C. No heat sink
or forced-air cooling on device shall be permitted.

Method of inspection. HMethods of inspection shaii be as specified in the appropriate tabies and as

Lse measurements. Conditions for pulse measurement shall be as specified in section &4 of

5.1 Packaging reqguirements. The requirements for packaging shall be in accordance with MIL-$-19500.
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TABLE I. Group A inspection.
| MIL-STD-750 Limit i
{ Tnemantinn a4/ Sumha | unit |
l I'l;w'— LR A® ) _I-l oy RS v 1
| | | ] |
] Method | Conditions Min__ | Max 1
1 1 I 1
| | | [
| Subgroup 1 | | |
| ! ! ! !
jvisual and mechanical i ‘2071 i i |
| examination | | { | | |
| ! |_ | | ! | !
1] i ) i 1 ]
|Collector to emitter | 3011 |Bias condition D; V(BR)CEO 60 | Vde |
| breakdown voltage | JIc= 10 mA dc | |
| | leuiland (ama £ § 1) | | |
{ i ] WEPC SST S.0. 0/ 1] 1 i
| | | I | ! | |
jCotlector to base | 3001 |Bias condition D; |v(BR)CBO 60 | Vde |
| breakdown voltage | jic= 10 pA dc | | i
| | | | ] | |
|Emitter to base | 3026 |Bias condition B; IviBr)eso | 6 | Vdc |
| breakdown voltage ! jIg = 10 pA dc | ! | i i
1 | ] | ] ] | |
i ] 1 1 I i 1 [
|collector to base | 3036 |Bias condition D; | 1ceo1 | | S | nade |
| cutoff current ] |Veg = 45 V de | ] ] |
] 1 1 I 1
| | I | I
|Collector to emitter | 30417  |Bias condition D; 1ceo | 2 | nAdc
| cutoff current | |VCE = 5 V dc |
| | i s
|Emitter to base | 3061  |Bias condition D; 1m0 ! 2 n de
| cutoft current | |VEB = S V dc | j
I i i i
|Collector to emitter | 3041 |8ias condition C; 1ces | 5 nA dc
| cutoff current | [VCE = 45 V dc i | |
!!-- smmned_sssmmant ! INTL !\l—— =& U A~ lh-——n ‘ 15 l
jTOrwara=cuirrent { JUID {*CE = 2 ¥ G, NEEY 7
| transter ratio | |Ic=1 pA dc
| I | |
Forward-current | 3076 |Vcg = 5 ¥ dc; | hFE2 200 500 i
| trensfer ratio | |I¢ = 10 pA dc |
| | | l
Forward-current | 3076  |VcE = S V dc; hFES 225 | 675
transter ratic | |1 = 100 pA dc;
| |
Forward-current | 3076 |Vcg = S V dc; hfg4 250 800
| transfer ratio i {Ic= 500 pA dc;
| | |
forward-current | 3076 |VCE = 5 V dc; hFES 250 800
transfer ratio i jIc= 1 mA dc; i
| | | |
L] 1 1 I3
| Forward-current | 3076  |vce = 5V dc; hEgs 225 | 800 | ]
transfer ratio | ]Ic= 10 mA dc; | | |
i inulead (ses L. 5. 1) i i |
i JPMLBRU \SRC S.2. 0/ ] | ]
| l | | [ I
|Collector to emitter | 3071 |Ic= 1.0 mA dc; |Vce(sat) | | 0.3 | Vvdc
| vottage (saturated) f {Ig= 100 pA dec i | | |
| | | ! | ! |
See footnote at end of table.
c
P
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TABLE I. Group A _inspection.
| MIL-STD-750 | Limit | ]
i Inspection 1/ | Symbol [ Unit |
[ | | | |
1 1 ] T )
| | Method Conditions J _| Min Max l _1
I l I [ [ |
i Sitharoun 2 - Continu 1 | | ] f |
i Subgroup 2 - Continued i i i i | i i
|Base emitter | 3066 |Test condition B; |vBe | 0.5 | 0.7 | vde |
| voltage (nonsaturated) H {VCE = 5 V dc; | H ) ] ]
| I |1c = 100 wA de l l I l l
b ! ! ! ! ! ! !
{ Subgroup 3 | - | | | | | |
{ ! ! ! s | ! !
|High-temperature | [Ta = +150°C | | | | |
| operation | | ! | | J |
! a | ! | | !
|Collector to base | 3041 |Bias condition D; }1cBo2 | | 10 |} pAdc |
| cutoff current | |vgg = 45 ¥V dc i j | | |
1 i | | 1 ] 1 |
I [ | | | | | I
| Low-temperature | |Ta = -55°C | | | | |
| operation ! ! ! ! ! ! !
| | | | | | | |
| Forward-current | 3076 |vee = 5 V de; |heg? { 35 | | |
| transfer ratio | ]1c = 10 pA dc | | | | |
i ! { | | | ! |
! Subaroun &4 | | | | { | |
—a e ] ] 1 1 { i I
! l l | l ! | l
Magnitude of common | 3306 |Vcg = 5 V dc; | Ihfel | 3.0 | | |
| amitter small_cignal | |10 = 80 A de- | 1 { 1 1
| SmITIEr smaii-=signhat i 140 = 2U s ¢c, i i 1 1 i
| short-circuit forward- | |f =5 M4z | | i | |
current transfer ratio | | | | | | |
] 1 i 1 t | ]
I f i i ! { I
|Magnitude of common | 3306 |Vce = 5 V dc; |{hfel2 | 2.0 | 7.0 |
| emitter small-signal | |1¢ = S00 pA dc; | | | |
| short-circuit forward- | |f = 30 MHz | | | | |
current transfer ratio | | | | | | |
I l
Small-signal open- 3216 VCE = 5 V dc; |hoe | 40 uwhos
| circuit output ] [1c= 1.0 =A de; | ] ! | i
| admittance | |f =1 kHz | | | |
| |
Small-signal open- 321 VCE = 5 V dc; lhre i 3&
circuit reverse-voltage Ic= 1.0 mA dc; ] ] [x107" |
| transfer ratio f =1 kHz i | |
i | |
Small-gignal short- | 3201 Vee = 5 Vo dc; |hie | 3.5 24 ko
circuit input | |Ic= 1 mA dc; | |
impedance | [f =1 kHz | | | |
[ i 1 I 1 I
i I ! I I ]
|small-signal short- | 3206 |JVce = 5 V dc; |hfe | 250 | 900
| circuit forward current | |1c= 1 mA dc; | | | | |
| transfer ratio i jf = 1 kiz i i | i i
| | | | | | |
|open circuit output | 3236  {veg = 5 V dc; | Cobo | | 5.0 | pf |
| capacitance | |1Ig= O; | | | | |
| | 1100 kly <€ § < 1 MU> | 1 ] 1 1
I i JIWUY RIe = 1 = | jiii& | I i i |
l ! ! | ! ! ! 4
l I | | | I I l
See footnote at end of table
6
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TABLE I. Group A inspection.

| | MIL-STD-750 | Limit ! |
| Inspection 1/ Symbol { Unit Jl
1 1 ]
i 1] ] ]
1 Method | Conditions | Min Max i J
I | ! | | I
1 €:shmmm i £ 1 ] ] | 1 {
| MU UV T | | i i i |l
| | |
| Input capacitance | 3240 |vgs = 0.5 V dz; Cibo | | 6.0 | pF |
{ (output open- i {ic= G; | ] | |
| eircuited) | [100 kHz = f = 1 MHz I | | |
| | | | | | | |
iNoise figure i 3246 jf = 100 Hz; |F1 i | 7.5 | €8 |
! | Ivee = 5V de; ! | i !
J | |Ic= 10 pA de; | | ! !
| | |Rg = 10 ke; | | | |
| | N ! L
|Noise figure | 3246  |f = 1 kHz; |F2 | | 3 | d8 |
| | [VeE = 5 V de; | | | | |
t | (Yno AN . & o | 1 1 i 1
| I 11c= 10 pA dc; i | i i i
| [Rg = 10 ka; | l | | I
e | I N A
Noise figure | 3246  |f = 10 kHz; i3 i | 2 | a8 i
! ! Ve = 5 V dc; | | ! ! !
| | - 0w e | .
| |Rg = 10 ka; | | |
! ! ! [
|Noise figure | 3246  |Noise bandwidth = |F4 ] } 3 | d8 |
| (wideband) | |10 Hz to 15.7 kHz; | | | | |
] lUper = € W Adoe 1 4 i
{ {vée = 2 v GC; 1 i i
l {1c= 10 pA dc; ! | |
! ! Rg = 10 ka; ! ! !
i | | | | 1
! ! ! s L !
| Subgroups 5, 6, and 7 | | | | | |
| | | | | | i
{ Nat annlicahlia | { | | | | |
[ Ol GPPRItA0Re i 1 i ' i i i
I | I I | | I I
| I | | | | | |
a | | a A T B
| 1 1 1 i | |
| | | | ] | | ]

For sampling plan, see MIL-S-19500.
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JAN, JANTX, and JANTXV.

Subgroup 6 see table II herein, steps 1, 3, 4, 5, 6, 7, 8, and 10 for JANS;

JAN, JANTX, and JANTXV.

0o

TABLE II_ Groups B and C electrical measurements
1 | i . o]
| step | inspection MIL-STD-750 Symbol J_ timits Unit ]
| | l !
] | Method Conditions Min Max J
1 1 1
| I |
| ! I [
1. |Collector to emitter | 3041 |Bias condition C; ICES | S | made
i | cutoff current i {VeE = 45 V dc i i
| | | | | |
|2. |collector to emitter | 3041 |Bias condition C; | Ices | 10 nA dc
] | cutoff current i |VCE = 45 ¥V dc j
[ 1 | I |
] ] 1 1 i
|3. |Emitter to base | 3061 |Bias condition D; 1EBO | | 2 nA dc
| | cutoff current | |VEB = 5 V dc | |
t § ! ] ] | | |
| | ] i i | | I
|4. | Forward-current | 3076 |vce = 5 V dc; |hFE2 | 200 | 500 | |
| | transfer ratio | [Ic= 10 pA dc |
1 i 1 1 ]
| | | i |
15. | Forward-current | 3076 |v¢E = 5 V dc; |he | 225 | 800 | |
| | transfer ratio | {1c= 10 mA dc; | | | | |
i i i jpuised (see 4.5.1) i i i |
! ! ! | | | ! !
|6. | Forward-current | 3076 |Vce =5 V dc; |AhFEs |£25% change from |
| | transfer ratio | jic= 500 pA dc; i 1/ jinitial recorded ]
| i | | | | reamd i no | {
| | 1 i { [rosnainy. i i
| | | l | l | I
|7. |collector to emitter | 3071 |Ic= 1.0 mA dc; |VcE(sat) ] 0.3 | vdec |
| | voltage (saturated) | {ig= 100 uA de i i ! |
! ! ! ! I ! | | |
|8. |Base emitter | 3066 |Test condition B; |VBE | 0.5] 0.7 | V de |
i i voltage (saturated) i |VCE = 5 V dc; i i i {
! | ! [1¢ = 100 4A de ! l ! 1
| - N | | 1
19. |Collector to emitter i 1 |Ic= 1.0 mA dc; IAVCE(sat) |#50 mV dc change from |
| | voltage (satursted) | lln s 1 uA de | ] {previously measured |
| | voltage (satureted) ! |1g = 100 pA dc | 1/ ip ously meesy !
I [ | | ! |value. | |
| | | | | | |
{10. |Collector to emitter | 3047 |Bias condition C; 18Ice {100% of initial value |
I [ voltage (saturated) | {Vcp = 45 V dc ! 1/ lor 2 nA dc, whichever |
| | | | | |is greater. | |
| | [ 1 i I 1 ] il
a/ ices which exceed the Group A Limits for this shall not be acceptable
2/ The slectrical weasurements for table IVa (JANS) of MIL-5-19500 are as follows:
a. Subgroup 3, see table II herein, steps 1, 3, 4, 5, 7, and 8.
b. Subgroup 4, see table Il herein, steps 1, 3, 4, 5, 7, 8, and 9.
c. Subgroup 5, see table Il herein, steps i, 3, 4, 5, 6, 7, 8, and i0.
3/ The electrical measurements for table IVb (JAN, JANTX, and JANTXV) of MIL-S-19500 are as follows:
a. Subgroup 2, see table Il herein, steps 1 and 4.
[ Cuharcuine T mand 4 asaa tahla 11 reain ctane 2 and A
-. SUDETOUPS S &hC O, s (&0 i1 nereh, sIeps 2 anC ©
4/ The electrical measurements for table V of MIL-S-19500 are as follows:
a. Subgroups 2 and 3, see tabie II herein, steps i, 3, 4, 5, 7, and 8 for JANS; steps 1 and & for

steps 2 and 6 for
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6. NOTES
6.1 Notes. The notes specified in HiL-$-19500 are applicable to this specification

6.2 Acquisition requirements. Acquisition documents should specify the following:

a. l1ssue of DODISS to be cited in the solicitation and
documents referenced (see 2.1).

b. Lead formation and finish may be specified (see 3.3.1).

c. Type designation and product assurance Level.

6.3 Changes from previous issue.
respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians:
Army - ER
Navy - EC

Review activities:
Army - SM
Air Force - 19, 85

DLA - ES

Navy - AS, CG, MC,
Air Force - 13, 15

SH
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