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WILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, AMPLIFIER
TYPES 2N3498, 2N3498L, 2N3499, 2N3499L, 2N3500, 2N3500L, 2N3507 AND ZN3501L
_lln IAM'I'Y unm AND JIANS
‘lﬁil-;ee .’_ﬁ- mruan mruan ’ll‘l(m -M tlh.eu
corresponding L. M‘hx vcniom are IWTIVE
FOR -NEV DESIGN as -of the date of this revistion
{(see 6.3).
This specification is approved for use by ail Depari-
ments and Agenciea of the Department of Defense.
4. SCOPE

1.1 Scope. This specification covers the detail requirements for NPN, silicon, low

switching transistors. Four leveis of product assurunce are provided for esch device
MiL-s-19500.

1.2 fhysical dimensions. See 3.3 (similar to TO-5, TO-39).
1.3 Maxisum ratings.

-power mlifier and

iype as specified in

TYPES Py 2/ Pr 3/ | Veso | Veeo | Vero | Ic IReua IReyc | Tstg end Top
i/ Tp = +25°C [T = +25°C
| [’] '] Vdc | Vdc | Vdc |[mA dc ["Cc/W [Sc/v el
]
I
20498 1 5 100 100 | 6 500 175 | 35 -55 to +200
| 208499 1 5 100 | 100 6 500 175 | 35 =55 to +200
| 23500 q 5 150 i 150 6 30 |75 (35 | -55 o +&00
| 2:3501 1 5 150 1150 | 6 1300 | 175 | 35 | -S5 to +200
1/ Electrical characteristics for "L* suffix devices are identical to their corresponding “non L"

suffix devices.

A7 Ramatda ldaaami.. 2?4 Y]
e/ Derate Linsarly 5.71 &

100
-/ o\
3/ Derate linearly 28.6 sd/*C for TC > +25°C.

Research Laboratory, Physical Sciences Directorate, ATTN: AMSRL-PS~DC,

07703-5601 by using the Standardization Document Proposal (DD Form 1426}
end of this document or by letter.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be of use in improving this document should be addressed to: Director, US Army

Ft. Monmouth, NJ
appearing at the

AMSC N/A
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M1L-$S-19500/3660

9.4 Primary eiectrical characteristics at T, = +25°C.

| ! I I !
| | hgg at Veg = 10 V dc | Ihtel I Cobo I
ITYPE | !VCE =20 V de !VCE =10V |
L | bhees | hpes 2/ | hegs 2/ | hgge 2/ [lc =20 mA dec |Ig =0 I
i | | | c |f = 100 MHz  |100 kHz |
1 It =N 1 ap da (B 1 ACN mh A [T = W) b da |z CENN =i A~ I le # « 2 MU i
I 'LC - J. i In UL llc - 12U mA UL |Lc - A WA UL - JVU WA UL ] t= v = LB RIAT S i
| | | | ] | 1
I | Min Max | Min Max | Min Max Min  Max | Min  Max | Min  Max |
I | f f i I I I
|2N3498 | 20 | 40 120 | I 15 | 1.5 8 | 10 |
|2N3499 | 35 | 100 300 | 20 i 1.5 8 | 10 |
j2N3500 | 20 | &0 920 | 15 i 1.5 8 | 8 i
|2N3501 | 35 | 100 300 | 20 | 1.5 8 | 8 |
1/ Electrical characteristics for the "L" suffix devices are identical to the corresponding “non L"
suffix devices.
2/ Pulsed (see 4.5.1)
I I | I I
| | [V 2/ 1 [V 27 | ¢ oo 1
i I YCE(sat) £ I ‘BE(sat) €/ *on I toff I
{Types [Ic = 150 mA dc |Ic = 300 mA dc |Ic = 150 A dc [Ic = 300 mA dc  |I¢ = 150 mA dc |I¢ = 150 mA dc |
i 1/ IiB = 15 ®mA de iie = 30 mA dc ila = 15 ®mA dc iia = 30 mA dc iiB‘I = 15 mA dc iie»] = -igz i
| l [ I ! [Veg =2 V dc  |= 15 mA dc 1
| | | 1 | | | |
| | | | | | ns | ns |
| | win  Max | Min  Max | Min  Max | Min  Max | Min  Max  [Min  Max !
I I I I I I I I
|2N3498 | | 0.6 ] | 1.4 | 15 | 1150 |
12N3499 | | 0.¢ ! | 1.4 ! 115 | 1150 !
|2N3500 | 0.4 | | 1.2 | | 115 | 1150 |
|2N3501 | 0.4 | | 1.2 | | 115 | 1150 ]
1/ Electrical characteristics for the "L" suffix devices are identical to the corresponding "non L"
suffix devices.
2/ Pulsed see 4.5.1.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
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HiL-5-19500/3660
p=—co— I | I | !
'r—'-—\'——-‘- |Symbol |Inches |Mitlimeters | Note |
- | ] t | |
? | l | | 1 1 1 i
oo I o | T |
-'o-—r’—! & | |Min _|Max__|Min__ |Max |
T ' t | | I I I I
g 4y I!I .LL*U ' | co  1.305 |.335 [7.75 {8.51 | |
(T4 T R R T
S S FI— m I \ j_CH__{.240 |.260 {6.10 [6.60 | i
Y I | I | I |
o X bo {335 |.370 [8.51 [9.40 | I
SEATING PLANE ! | I
. ; LC 2007r | s.087F | 6 |
"
?\I N I 0
/ 3 LD .016 |.021 j.41 | .53 | 7 I
N | Ll |
¢ |_LtL_ | see notes 7, 12, 13, | |
‘“]_ | ' na ! no 41 ! LR ! 1X !
[ [ul] rs A
A l (=) AL R AR i) ] « SV 1 i g Var 1
reel b T | L1 I
= L1 .050 1.27 | 13|
1
|
|2 ].250 6.35 13 |
| | |
TL 029 |.045 |.74  11.14 3 |
|
T™ 1.028 |.034 |.710 |.860 | 10,11 |
I i i
|_»p 1.100 | 2.5 | | S |
! I | | | |
__a | 1.050 11.27 | 4 |
i | | ] i I
1 1 I l} [} I
j_r 1 j.010] [.250 | 1 [
| I | |
|_ea |_45° 7P | 4&5° TP | 6 |
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are tnven for general inforeation only.
3. Symbol TL is wmeasured fro- HD maximum.
4. Details of outline in this zone are optional.
5. Symbol CD shall not vary more than .010 (0.25 =m) in zone P. This zone is controlled for automatic
handling. )
6. Leads at gauge plane .054 inch (1.37 u) +.001 inch (0.03 mm) -.000 inch (0.00 mm) below seating
plane shall be within .007 inch (0.18 am) radius of true position (TP) relative to tab. ODevice may

be measured by direct methods or by gauge.
7. Symbol LD applies between Lq and Lp. Dimension LD applies between Lp and LL minimum. Lead
diameter shalil not exceed .042 inch
8. Lead designation, shall be as follow
9. Lead nuwer three is electrically connected to case.
10. Beyond r maximum, TW shall be held for & minimum Length of .011 inch (0.28 mm).
11. Symbol r applied to both inside corners of tab.
12. For transistor types 2N3498, 2N3499, 2N3500, and 2N3501, LL = .50 inch (12.70 mm) minimum and .750
inch (19.05 mm) maximum. For transistor types 2N3498L, 2N3499L, 2N3500L, and 2N3501L,
LL = 1.50 inch (38.10 mm) minimum and 1.750 inch (44.45 mm) maximum.

13. ALl three lLeads.

—_\ 2an o P S I R I S S e

(5.07 mm) within Lq and beyond iLL minimum.
ows: 1 - emitter, 2 - base, 3 - collector.

FIGURE 1. Physical dimensions.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
Check the source to verify that this is the current version before use.
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MIL-S-19500/3660
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 Defense Printing Service Detachment Office, Bldg. 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 take precedence. Nothing in this document, however, supersedes
applicable lLaws 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 Desi construction, and sical dimensions. The design, construction, and physical dimensions
shall be as specified in figure 1 herein.

3.3.1 Lead finish. Lead finish shall be solderable as defined in Mil-$-19500.
3.4 Marking. Marking shall be in accordance with MI1L-S-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 oualification inspection. Qualification inspection shall be in accordance with MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
Check the source to verify that this is the current version before use.



MIL-S§-19500/3660

4.3 Screening (JANS, JANTX, and JANTXYV levels only). Screening shall be in accordance with teble 11 of
MIL-S-19500, and as specified herein. The following measurements shall be made in accordance with table 1|
herein. Devices that exceed the limits of table | herein shall not be acceptable.

Screen (see Measurement
table 11 of
MIL-S-19500)
JANS _level JANTX and JANTXV levels
9 Icgot and hggy Not applicable
" lcgot and hegy; Alggo = 100% of leaot and hegg

initial value or 5 nA dc, which-
ever is greater; dhpg, = 215X
of initial value,

12 See 4.3.1 See 4.3.1
13 Subgroups 2 and 3 of table I herein; |Subgroup 2 of table | herein;
Alcpgy = 100X of initial value Alcggy = 100X of initial value
or 5 nA dc, whichever is greater; or 5 MA dc, whichever is greater;
Ahgg, = £15% of initial value. dhgg, = 215X of initial value.

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows: T, = Room ambient as defined
in the general requirements of MIL-STD-750 (see 4.5):

JANS (all device types) . . . . .. ... .. .. ... Veg =30 Vde, Pr=1.0W.
JANTX, and JANTXV levels:
2N3L98, 2N3499 . . . L L . L s e e e s e e e e e Veg =60 Vdc, Py = 1.0 v
2N3500, 2N3501 . . . . . . C e e e e e e e e Veg = 100 V dc, Py = 1.0 W.

NOTE: No heat sink or forced air cooling on the devices shall be permitted. Electrical characteristics
for the *L“ suffix devices are identical to the corresponding non “L" suffix devices.

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) and delta requirements shall be in accordance with the
applicable steps of table Il herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table 1Va (JANS) and table IVb (JAN, JANTX, and JANTXV) of MIL-S-19500 and
as follows. Electrical measurements (end-points) and delta requirements shall be in accordance with the
applicable steps of table 11 herein.

4.4.2.1 Group B inspection, teble JVa (JANS) of MI|-S-19500.
Subgroup . Method Condition
B4 1037 2N3498, 2N3498L, 2N3499, 2N3499L - Ve = 10 V dc; 2N3500,

2N3500L, 2N3501, 2N3501L - Vg = 15 Vde; Pr = 1.0 W at
Ta = 30°C 25°C; ton = tof¢ = 3 minutes minimam for 2,000 cycles.
No heat sink or forced-air cooling on devices shall be permitted.

85 1027 Veg = 10 V dc; Ty = 125°C ¢ 25°C for 96 hours, Py = 1 W at
To = 100°C or adjusted as required by the chosen T, to
give an average lot T; = 275°C.

85 2037 (Al-Au die-interconnect only) test condition A.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
Check the source to verify that this is the current version before use.



MIL-S-19500/3660

‘.‘.2'2 ﬂf_- P i_‘_-eA = a_ bl i1 2 tami®L 4 Alﬁ.x‘n\ al as e .A."%AG.
Subgroup Method Condition
83 1027 2N3498, 2N349BL, 2N3499, 2N3499L: Vpg = 75 V dc; 2N3500,
2N3500L, 2N3501, 2N3501L: Vg = 100 V dc; Py = 1.0 W;
Tao = 30°C ¢ 5°C. No heat sink or forced-air cooli

rmn aha o~ rom > & asd
LD Blal L T .JCI miLLTU.
8S 3131 See 4.5.2.

4.4.4 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) and delta
requirements shaii be in accordance with the appiicabie steps of tabie ii herein.

Subgroup Method Condition
c2 2036 Test condition E.
cé 1026 2N3498, 2W3498L, 2N3499, 2N3499L: Vcg = 75 V dc; 2M3500,

20:TE NN ITRNT UTENAL o« UV __ = 0NN UV deas D = 1 N L.
ERIIVUVL, ERIIVI, ERJIIVIL. VEg T VU V¥ W, TT T 1.V W,

Ty = 30°C 2 5°C. No heat sink or forced-air cooling
on the devices shall be permitted.

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

4£.5.2 Therms! resigtsnce. Therms!l resistasnce measurements shall be conducted in sccordance uwith method
3131 of MIL-STD-750. The following conditions shall apply:

d. Reference point temperature shall be 25°C.
e. Mounting arrangement shall be case to ambient air.

f. Haximum timit shall be Rgyp = 175°

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
Check the source to verify that this is the current version before use.
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TABLE 1. Group A inspection. 1/
| | MIL-STD-750 { [ Limit I I
| Inspection 2/ ] { Symbol | 1 umit |}
] | method | Conditions ] | Min | max | |
] | | | ] | | |
| I | I | | | |
|  Subgroup 1 I { } % I I }
I I
|visual and mechanical {20m | | | | [ |
| examination | i | | i | |
! I | | [ | | |
e . e
Iﬂreahdown voltage, | 3001 |Bias condition D; tV¢Br)cBo | i | |
| collector to base | {Ic = 10 pA dc I | | ] |
| 2N3498, 2N3499 | | i | 100 | | Vde |
| 2N3500, 2N3501 | { 1 } 150 % { V dc :
I |
|Breakdown voltage, | 3011 |Bias condition D; |Vegryceo | | | |
| collector to emitter | |1c = 10 mA de¢; | | | | |
| | |pulsed (see 4.5.1) ! | [ | [
| 2N3498, 2N3499 | | ] | 100 | | vde |
| 2N3500, 2N3501 I‘ ] i '{ 150 I i vV de I|
I J |
|Breakdown voltage, | 3026 |Bias condition D; IV(BR)EBO I 6 | | vde |
| emitter to base ) |1g = 10 pA dc | I } % %
| | I
jcollector to base | 303 |Bias condition D; [1cpor I I l |
| cutoff current ] | | ! | |
| 2N3498, 2N3499 | {Veg = 50 V dc | | | 50 | mAdec |
|  2N3500, 2N3501 | {Veg = 75 V dc } } ; 50 |l nA dc {
| | |
|Emitter to base 3061 |Bias condition D; | 1ego | | 2 | nA dc |
| cutoff current lvgg = 4 V de ! I ! I I
| | | | | | | I
|Coliector to emitter | 3071 [Ic = 10 @A dc; {Vee(sat)1 | | 0.2 |vde |
| saturation voltage | |1g = 1 mA dc; | 3/ | | | |
f jpulsed (see 4.5.1) | | } | %
| | | I |
|Collector to emitter 3071 Ic = 150 mA dc; {Vee(sat)2 0.4 | Vdc |
| saturation voltage | Ig = 15 mA dc; |3 | |
| ] |pulsed (see 4.5.1) l | | |
| 2N3500, 2N3501 | | |
II only | {
|collector to emitter 307M 1c = 150 mA dc; Vee(sat)3 0.6 Vdc |
| saturation voltage | ig = 15 mA dc; 3/ | |
| | pulsed (see 4.5.1) ]
| 2N3498, 2N3499 [ | | |
| only I | I |
I | | I | |
I ! | | ! |
|Base emitter | 3066 |Test condition A; iVee(sat)1 | | 0.8 | vdc |
| saturation voltage | |Ic = 10 mA dc; | | | {
I | |1g = 1 mA dc; | ¥ | | |
| ! Jpulsed (see 4.5.1) | { | |

See footnotes at end of tabie.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
Check the source to verify that this is the current version before use.




MIL-5-19500/366D

TABLE 1. Group A inspection 1/ - Continued.

[ [ MIL-STD-750 I [ Limit | |
| Inspection 2/ | | Symbol ] | unit |
| | Method Conditions | | Min | Max | |
| | 1 | | 1 1
I I | | I ! |
| Subgroup 2 - Continued | ] | [ | | |
I ! | | | I I |
I | | | | | [ |
|Base emitter | 3066 |Test condition A; |VBe(sat)2 | | 1.2 | vde |
| saturation voltage i J1c = 150 mA dc; | 3/ | | | |
| I |1g = 15 mA dc; I I I | |
| | |pulsed (see 4.5.1) | i | | |
| 2N3500, 2N3501 | | | | | | I
| only I | | I | I |
I I | | I I I I
|Base emitter ’ | 3066 |Test condition A; {Vee(sat)3 | | 1.4 | vde |
| saturation voltage | {1c = 300 mA dc; | 3/ | | | |
I | |1g = 30 mA dc; | | I | I
[ | jpulsed (see 4.5.1) | I | | |
| 2N3498, 2N3499 ! | | | [ | |
| only | | | I | l I
I I | I I I | I
| Forward-current | 3076  |Vcg = 10 V dc; Ihegq | | | |
| transfer ratio | |I¢ = 0.1 mA dc; i | | | |
| | |pulsed (see 4.5.1) | | | | |
| 2N3498, 2N3499 i | | | 20 | | |
| 2N3500, 2N3501 | | = } 35 I| l I
I | |

| Forward-current | 3076  |veg = 10 V dc; |bge2 | | { |
| transfer ratio | {Ic = 1.0 mA dc; | | | j |
| i |pulsed (see 4.5.1) | | | | |
| 2N3498, 2N3499 | | I | 25 | | I
| 2N3500, 2N3501 | | | | 50 | I I
I I [ l | I |

| Forward-current | 3076  |Vcg = 10 V dc; | hEE3 | | | |
| transfer ratio | {Ic = 10 mA dc; | ] | |

| | |pulsed (see 4.5.1) | | | |

| 2N3498, 2N3499 | | | | 35 | |
Bt o | RN

| Forward-current | 3076  |Vcg = 10 V dc; {hegs | | |

| transfer ratio | |1¢c = 150 mA dc; | | | |

| | jpulsed (see 4.5.1) | | | |

|  2N3498, 2N3499 | | | | 40 | 120 | |
| 2N3500, 2N3501 | | I | 100 | 300 | I
| | ! | | I |

| Forward-current | 3076  |Veg = 10 V dc; {hegs | | |

| transfer ratio | |I¢ = 300 mA dc; | | | |

| | |pulsed (see 4.5.1) | f | |

| 2N3500 | I I I 15| |

| 2N3501 | l I | 20 | I

I I I | | | |

| Forward-current | 3076  |veg = 10V dc; |hegs | | ] ]
| transfer ratio | [1c = 500 wA dc; | | | | |
| | |pulsed (see 4.5.1) | | | | |
| 2N3498 I I I |15 | | |
| 2N3499 | | I | 20 | | |

See footnotes at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
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TABLE 1. Group A inspection 1/ - Continued.
( | MIL-STD-750 J | Limit | ‘ |
} Inspection 2/ | | Symbot 1 unit |
| | Method | Conditions | | Min | Max |
| 1 | { | | ]
I | | | ! [ |
| Subgroup 3 | ! { ! !
| | | |
ingh temperature | |Ta = +150°C | | | ]
| operation: | ] I { : =
[ ! |
| Collector to base | 3036 |Bias condition D; | 1cpo2 | | S0 | pA dc |
| cutoff current | | ! E ! !
1 1 H
1 | i i 1 i i
| 2N3498, 2N3499 | |VCB = 50 V dc | | | | |
| 2N3500, 2N3501 | |[Vgg = 75 V dc : ‘ } } |
l | I
| | [ | | l |
|Low temperature i |Ta = -55°C | | ! !
| operation: ! | | | | |
| | | | | | |
|  Forward-current | 3076  |Veg = 10 V dc; {heg7 | | | |
| transfer ratio | |Ic = 150 mA dc; | | | | |
! | {pulsed (see 4.5.1) | | | | |
| 2N3498, 2N3499 | ! | | 22 | [ {
| 2N3500, 2N3501 | | { g 45 l i {
| | l !
| Subgroup 4 | | 1 { { = |l
l | |
|magnitude of common | 3306 |Veg = 20 V dc; | |hsel | 15 8 | |
| emitter smaii-signal i Ic = 20 mA dc; | | | | !
| short-circuit forward | f = 100 MHz | | | | |
| current transfer ratio | { ; { } ;
! !
|small-signal short- | 3206 Veg = 10 V dc; hfe l [ |
| circuit forward- | Ic = 10 mA dc; | | |
| current transfer ratio | f=1kHz } ! %
l |
| 2N3498, 2N3499 } | 50 | 300 |
| 203500, 2N3501 | { 75 } 375 }
|
gepen circuit | 323 lv.- =10 V dg; Cobo ! | |
L] 1L (e o i i T
| output capacitance | |1g = 0; | | |
I | 100 kHz s f = 1 MHz [ i
| 2N3498, 2N3499 | 10 pF
| 2N3500, 2N3501 { 8 pF
[ |
| Input capacitance 3240 Vgg = 0.5 v dc; i1Cibo | | 80 pF
]  (output open- Ic=0; |
| circuited) 100 kHz s £ 5 1 MHz2 |
| !
|Noise figure | 3246 Veg = 10 V de; | NF ] | 16 dB
| (test 1) Ic = 0.5 mA dc; ! !
| Rg =1 ka;, f =1 kHz [ | |
[ I l |
|Noise figure 3246 Veg = 10 V dc; NF ] | 6 |} d8
| (test 2) I¢ = 0.5 mA dc; | | ] | |
| Rg =1 ka; f =10 kHz | | | ! !
i i | f 1 i

See footnotes at end of

table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T05:17Z
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TABLE I. Group A inspection 1/ - Continued

| I MIL-STD-750 I [ Limit | I
] Inspection 2/ { | Symbol i 1 unit |
| | Method | Conditions ] | Min | Max | |
| | ] 1 I | | I
| I I | | | I I
| subgroup & - Continued ] | | | | | }
| | | | D
{Turn-on time i iVgg = 12 V dc; | ton | | 115 | ns i
! ! |1¢ = 150 ma dc; ! | | | I
| I i1g1 = 15 mA dc; | | I | |
i i j(see figure 2) i | | | |
| ! | I | I I |
| Turn-off time | |1¢ = 150 mA dc; [tofs | 11150 | ns |
| | l1g1 = lgp = -15 mA dc; | ! I | I
| | | (gee fioure 2) | | | | |
1 1 s I - ) 1 | 1 I
| I | | | | | I
| Subgroup S | | { | I I |
| I I | I | I I
|safe operating area | 3051 |T¢ = 25°C; | | | | |
| (continuous dc) | fte 2 10 ns; 1 cycle; | [ | I I
| ! | (see figure 3) | i i | |
| | It = 1 sec. | | | | |
| Test 1 | | ] | | | ]
| T 2N3498, 2N3499 | {Veg = 10 V dc; | | I I I
I | [1c = 500 mA dc I I | ! I
I I | | | I I I
| 2N3500, 2K3501 | |Veg = 16.67 V dc; i I | i i
| I 1= 300 mA de ! ! ! | |
| | | I I | | |
| Test 2 | {Veg = 40 V dc; | I I { |
! ! 1C = 125 = de ! | | I I
I I I I | | I |
| Test 3 | {Vcg = 80 V dc; | | l | |
| I [Ic = 60 mA dc | I ! | |
| | | | | I ! !
|Safe operating area | 3053 |Tp = 25°C; | { | ! |
| (elamnad euitehins ] llomaa €3imima LY. | ! I | 1
i ACiaRpel SWITCHTY I JASeE TiguTe &), | | [} ] |
| device fails if | | | |
| clamp voltage is not | | | |
I | reached | I I I
I | I I |
| 2N3498, 2N3499 Ig = 85 mA dc; I | | |
| Ic = 500 mA dc I | ! |

|
1 I I !
| 2N3500, 2N3501 1g = 50 mA dc; | |
| II = 300 mA dc | | | |
| t { ] { |
| i l 1 ] I ]
I I I ! |
|Electrical measurements |See table II steps 1 | | |
I [ and 7. I
| Subgroups 6 and 7 | | | |
| . I I I ! I
|Not Applicable i | | | |
! | ! | | ] ] |

1/ Ffor sampling plan see MIL-S-19500.
2/ Electrical characteristics for "L" suffix devices are identical to the corresponding "non L" suffix
devices.

3/ Maximum Limit for this test characterized at s .125 inch (3.18 mm) from the case.
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MIL-S-19500/366D

TABLE 11. Group B and C electrical measurements. 1/ 2/ 3/
{ [ | MIL-STD-750 | | Limit |
| | ! | ] | |
|Step | Inspection 4/ | Method | Conditions | symbol | Min | Max | Unit |
| | L | | |
| I I | I |
| 1. |collector to base | 3036 Bias condition D; {1ceo1 | | S0 nA dc
| | cutoff current ] | | |
I I I | | | I |
| | 2N3498, 2N3499 { {Vep = 50 V dc ] | |
| | 2N3500, 2N3501 | {Veg = 75 V dc | { }
I | | I
| 2. |{Collector to base | 3036 Bias condition D; Icgot | | 100 nA dc |
| | cutoff current | | | | | |
I | I I I | I I
| | 2N3498, 2N3499 [ [Veg = 50 V de [ ] | |
] | 2N3500, 2N3501 | |Veg = 75 V dc | ‘ I| l I
| | | |
| 3. |Emitter to base | 3061 |Bias condition D; IgBo | | 25 | oA dc |
| | cutoff current | |Vgg = &4 V dc | | { }
| I | | | | I
| 4. |cCollector to | 3071 |I¢ = 10 ®A dc; IVeg(sat)1r | | 0.2 | Vdec |
| | emitter voltage | {Ig = 1.0 mA dc S/ | ! | |
| | (saturated) | |pulsed (see 4.5.1) | | | }
I I | | I I |
| 5. |Base to emitter | 3066 |Test condition A |Vee(sat)1 | | 0.8 | Vdec ]
I | voltage I l1c = 10 mA dc; 2/ I | I |
| | (saturated) | |1g = 1.0 mA dc | | |
| | | pulsed (see 4.5.1) | | | ;
I I I | I I |
| 6. |Forward-current | 3076  |Veg = 10 V dc; Ihegs | | | |
] | transfer ratio } jic = 10 mA dc ] | | | |
I I I | I | |
| | 2N3498, 2N3499 | | | 35 | |
| | 2N3500, 2N3501 | | | 75 |
| I I I | I
| 7. |Forwerd-current | 3076 Veg = 10 V dc; |hegs | | |
| | transfer ratio | Ic = 150 mA dc | | | |
: ‘ pulsed (see 4.5.1) | [ {

I [

| 2N3498, 2N3499 | | | 40 | 120 |
| 2N3500, 213501 | | 100 | 300 | |
| | | |
| 8. Collector to base 3036 |Bias condition D; Alegon | 100X of initial
| cutoff current &/ | value or 5 nA dc
| | whichever is greater
| 2N3498, 2N3499 | Veg = 50 V dc | |
| 2N3500, 2N3501 J Veg = 75 V dc | |
I | |
I I I
| 9. |Forward-current | 3076  |Veg = 10 V dc; dhegz 6/ | $25% change from
| | transter ratio ] Ic = 10 mA dc | initial reading
| pulsed (see 4.5.1) | | |
| | I |
| 10. |Forward-current | 3076  |Vcg = 10 V dc; |8hpgy 6/ | £25% change from |
| | transfer ratio | JI¢ = 150 mA dc | | initial reading |
| | | |pulsed (see 4.5.1) | | | | |
I I I | I I I [ |
| 11. |Collector to | 3071 |Ic = 10 mA dc; |8Vce(sat)1 | %50 mV dc change from |
| | emitter voltage | |Ig = 1.0 mA dc | 5/ 6 | previous measured |
| | (saturated) { {pulsed (see 4£.5.1) | | value |

See footnotes at end of table.
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MIL~-S-19500/3660

TABLE 11. Group B and C electrical measurements 1/ 2/ 3/ - Continued.

The electrical measurements for table Iva (JANS) of MIL-S-19500 are as follows:

coaa ta yA g & and 7
s ST & s S, 2, G, 880G 0.

b. Subgroup &4, see table 1l herein, steps 2, 3, 4, S, 6, 7, 10, and 11.
c. Subgroup 5, see table 11 herein, steps 2, 3, 4, 5, 6, 7, 8, and 9.

The electrical measurements for tabie IVb (JAN, JANTX, and JANTXV) of HIL-5-19500 are as
follows:

a. Subgroup 2, see table II herein, steps 1 and 7.

b. Subgroups 3 and 6, see table Il herein, steps 2, 7, and 10.

b. Subgroup 6, see table 11 herein, steps 2, 3, 6, 7, and 8 (JANS); steps 2, 7, and 10 (JAN, JANTX,
and JANTXV) .

Electrical characteristics for "L" suffix devices are identical to their corresponding "non L"
suffix devices.

Maximum Limit for this test characterized at s .125 inch (3.18 mm) from the case.

12
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ouTPUT
SEE NOTE 2
INPUT . ~
SEE NOTE 1 5600 [.—-J ‘i Q
{ a—l { 9 1
¢ I\ “ M~ N Y b
20 uf 5%53.'3
INS16
J é 1000 'xm “EQUIV
gwon |
o° INS16 *
13vde & 100 V dc
<])¢ OR EQUIV o
\
1

TEST CIRCUIT

NOTES:
1. The input waveform is supplied by a pulse generator with the following characteristics:

Pulse width = 20 us, Pulse repetition rate = 1 kHz, rise time (t. ) and fall time (1¢ ) = 90 ns,
duty cycle s 2X.

2. The output waveform is monitored on a sampling oscilloscope with Zj, 2 1 Mo and t. s 1 ns.

FIGURE 2. Turn-on turn-off switching time test circuit.

13
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MIL-S-19500/3660

2N3501
2N3S01L
\\\
N
\\
‘\\ TC,T ?5’ (o
AN
N
\
q 2 3 4 5670310 2 3 4 56709100 2 3 4 5 6789
COLLECTOR TO EMITTER VOLTAGE -Vcg (VOLTS)

FIGURE 3. Maximum safe operating area.
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MIL-5-19500/3660

Ic MONITORQ

-\ 9-
Rs
3 N4 t
S1 200
\ / VOL TAGE
CLAMP
VOLTAGE
/ 3V dc
. /
-0— —-
Voltage clamp:
2N3498, 2N349BL, 2N3499, 2N3499L = 100 V dc
2N3500, 2N3500L, 2N3501, 2N3501L = 150 V dc
Rg s 1.0 ohm (noninductive)
L = 13.3 mH (STANCOR C-2688, 0.425 ohm,
or equivalent)
Procedure:
1. With switch Sq closed, set the
specified test conditions.
2. Open Sq.
3. Perform specified end-point tests.
FIGURE 4. Clamped inductive sweep test circuit diagram.
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oA

4 Dar .
2. FALRALING

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 heipful, 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).
c. Product assurance level and type designator.

6.3 Substitutability. The 2N3498, 2N3499 and 2N3500 devices (including “L" suffix versions) are now
inactive for new design. The 2N3501 is the preferred item and is a direct substitute for the 2N3499,
houever due to the higher gain of the 2N3501, it should be evaluated on a case by case basis before it is

r 2NTLAR and INISNN
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6.4 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.

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air Force -~ 17 Agent:
DLA - ES
Review activities:
Army - AR, MI, SM (Project 5961-1720)
Navy - AS, (G, MC
Air force - 19, 85
DLA - ES
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