The documentation and process conversion | INCH-POUND |
measures necessary to comply with this
revision shall be completed by 15 March 1994 MIL-5-19500/545A(USAF)
15 January 1994
SUPERSEDING
MIL-5-19500/545(USAF)

6 August 1980

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, POWER
TYPES 2N5151, 2N5153, 2N5151L, 2N5153L, JANTX, JANTXV, JANS, JANHC, AND JANKC

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

1. SCOPE

1.1 Scope. This specification covers the detail requirements far PNP, silicon, power transistars for use
in high-speed pouer-su1tchlng applicaticns. Three levels of product assurance are provided for each device
type as specified in MIL-5-19500. Two levels of product assurance are provided for die.

1.2 See figure 1 (T0-205) and figures 3 and 4 (JANHC and JANKC).

Physical_dimensions.

1.3 Maximum ratings.

I pras Pr2/ | veso | veeo | Vemo | Ic [1e 3/ |Reverse | Safe Tstg

| Ta= 25%¢C Tc= 25°C | | pulse 4/ | operating] and

| } energy area Ty

] | i |

| I [ |

I N woe | vde | vde lndelade] s | see x|
| 1 1.8 00 {8 |55 | 2] 10 15 figure 7 |65 to |
] ¥ | 200 1
" 1/ Derate Linearly 5.7 mW/°C for Ta > 25°C.

2/ Derate linearly 66.7 mW/°C for Tc > 25°C.

3/ This value applies for Puw £ 8.3 ms, duty cycle £ 1 percent,

4/ This rating is based on the capability of the transistors to operate safely in the

unclamped inductive Load energy test circuit of figure 6.

1.4 Primary electrical characteristics at Tes 25°C.

| | hre2 3/ I ihtel | | | i i |
| Limits | vee=5 V VeE= 5 V VBE(sat)2 1/  |VcE(sat)2 1/ |Cobo |
| Ic= 2.5 A Ic= 500 mA d¢ |Ic=5 A dc |Ic=5 A dc |vce= 10 vV dec  [RaJA |RadC |
| = 10 MHz Ig= S00 mA dc  |Ig= 500 mA de |[IE = 0O |
| 2N5151 |2N5153 |2N5151 [2N5153 | |f =1 Mhz |
| 2N5151L 1 2N51530L | 2N5151L | 251531 | | |
[ I | | i
[ | V de { Vv de | pF °cid °c/e |
| | | | I |
| Min | 30 70 | 6] 7 | { | | | |
| #ax | so} 200 | ] i 2.2 ! 1.5 |___250 } 175 .15 |

1/ Pulsed (see 4.5.1).

| Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of |
| use in improving this document should be addressed to: Commander, Defense Electronics Supply Center, |
| ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH 45444-5270, by using the self-addressed Standard1zat1on|
| Document Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N7A FSC 5961

DISTRIBUTION STATEMENT. Approved for public release; distribution is unlimited.
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Dimensions
Ltr Notes
Inches Nillimeters
' Min Max Min Max
P h A
_f A | .240 ] 260 [ 6.10 ] 6.60
o ¢ .
’ 1 ga .200 TP 5.08 TP 6
Ly ! -—J—M,T ob_ | .6 | .021 | 5317,.8
- r -
Lz 3 L ob1 | 016 | .09 4 48
ﬂ —_— [«]\] .335 .370 B.51 9.40
ATIN
IEEANé ¢ oDq .305 | .335 7.75 8.5
e +b
h .009 | .041 .23 1.04
EMITTER i .028 | .034 .7 .B6 | 2
k _029 | .045 .74 1.14 | 3
L See notes 7, 8, 11, and 12
L1 .050 1.27 | 7, B
L2 .250 6.35 7, 8
P .100 2.54 5
Q 050 1.27 1 4
l r .00 .25 | 10
COLLECTER
{SEE NOTE 9 a 45° Tp 45° TP [
NOTES:
1. Metric equivalents are given for general information only.
2. Beyond r (radius) maximum, j shall be held for a minimum Length of .011 (.28 am).
3. k measured froo maximum @D.
4. outline in this zone is not controlled.
5. @Dq shall not vary more than .010 ¢.25 mm) in zone P. This zone is controlled for automatic
handling.
6. Leads at gauge plane .054 +.001 -.000 ¢1.37 +.03 -.00 om) below seating plene shall be within .007
(.38 @) radius of true position (TP} ai maximun material condition (MMC) relative to tab at MMC.
The device may be measured by direct methods or by the gauge and gauging procedure shown on figure
3.

7. ©bi applied between L1 and L2. @b applies between 12 and L minimum. Diameter is uncontrolled in
L1 and beyond L minimum.
8. ALL three Leads.
9. The collector shall be electrically and mechanically connected to the case.
10. r (radius) applies to both inside corners of tab.
11. For transistor types 2NS151 and 2N5153, L is .5 (12.70 mm) minimum, and .75 (19.05 om) maximum.
12. For transistor types 2NS151L and 2N5153L, L s 1.5 (38.10 mn) minioum and 1.75 (44.45 om) maximum.

FIGURE 1. Physical dimensions (T0-205).
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MIL-S-19500/545A(USAF)

NOTES:

I
Dimensions |
Ltr | Notes |
Inches |_Millimeters |
Hin Hax Min Max
¢by | .0595 | .0605 | 1.511 | 1.537
! |
I
¢bz | .0325 | .0335 | 0.826 | 0.851 |
i I
A
e L1995 | 2005 | 5.067 | 5.093
e .0995 | .1005 | 2.527 | 2.553
h -150 Nominal 3.81 Nominal
[
f I I
j 0175 | .0180 | D.444 | 0.457
I |
I N !
| j4 .0350 | .0355 | 0.889 | 0.902
kK | .009 | .011 |0.235 |o0.28 |
| | I ! |
I I I
SEE NOTE 4 | k1 | -.125 Hominal | 3.18 Nominal
| i ] ]
I [ I I
| L | .372 378 | 9.45 | 9.60
| | | |
i i ! i
| L1 | .054 055 } 1.37 | 1.40
f | i
| | i
s | .82 | .199 | 4.62 |5.05 |1
| | |
| | !
| @ | 44.90°| 45.10°] 44.90°| 45.10°| |
| ] | | I

The location of the tab locator within the Limits indicated will be determined by the tab and flange
dimensions of the device being checked.

Gauging procedure. The device being measursd shall be inserted until its' seating plane is .125 £.010
(3.8 $0.25 mm) from the seating surface of the gauge. A force of 8 £.5 ounce shall then be applied
parallel and symmetrical to the devices' cylindrical axis. When examined visually after the force
application (the force need not be removed) the seating plane of the device shall be seated against
the gauge. The use of a pin straightener prior to insertion in the gauge is permissible.

Gauging plane.

Drill angle.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:42Z
Check the source to verify that this is the current version before use.



MIL-5-19500/545A(USAF)

!

A

| |
| Dimensicns |
| Ltr | Notes
| Inches Millimeters |
| | | |
| Hin | Max Min | Max |
I | I i
| M7 |27 2.9 | 3.23 |
i ] ] |

NOTES:
1. Dimensions are in inches.
2. Metric equivalents (millimeters) are in parenthesis.
3. Metric equivalents are given for general information only.
4. Unless otherwise specified, tolerance is £.005 (0.13 mm).
5. The physical characteristics of the die are;

Thickness: .008 (0.20 mm) to .012 (0.30 mm), tolerance is £,005 (0.13 am).

Top metal: Atuminum, 40,000 A winimum, 50,000 A nominat.

Back metal: Gold 2,500 A minimum, 3,000 A nominal.

Back side: Collector.

Bonding pad:
B= _M5 (0.38 mm) x .0072 (1.83).

.015 (0.38 mm) x .0060 (1.52).

E
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NOTES:

W2

MIL-5-19500/545A(USAF)

l| 1 * 1, "
'Il M ﬂ:” REH I *

!

| Dimensigns

| Ltr } | Notes
| | Inches | _Hillimetrers |

| | [

| Hin Max Nin Max

|

| A | 1 -—- 2.54 -—

| !

Dimensions are in inches.
Metric equivalents are given for general information onty.
Unless otherwise specified tolerance is £.005 (0.13 om).

Tha rbuieianl oL o P gy, b s o

The physical characteristics of the dis are;
Thickness: .0078 (0.198 mm) nominal, tolerance is +.005 (0.13 mm).
Top metal: Aluminum, 25,000 X minimum, 33,000 A nominal.

Back metal: Gold 1,500 A minimum, 2,500 A nominal.

Back side: Collector.

Bonding pad: .012 (0.305 am) win. x .030 €.761) win.

FIGURE 4. JANHCB and JANKCR die dimensions.
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2. APPLICABLE DCCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form & 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).

SPECIFICATIONR

MILITARY

STANDARD
MILITARY
MIL-$TD-750 - Test Methods for Semiconductor Devices.
(Unless otherwise indicated, copies of the federal and military specifications, standards, and handbooks

are available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094).

2.2 oOrder of precedence. 1In 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 and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail specification. The individual items requirements shall be in accordance with Mil-5-
19500, snd as specifiad herein,

3.2 abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein
shall be as specified in MIL-5-19500.

3.3 pesign, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-$-19500 and figures 1 (T0-205), 3, and 4 (JANHC and JANKC) herein.

3.3.1 Lead finish. Lead finish shall be solderable in accordance with MIL-5-19500.

3.3.2 Current density. Current density of internal conductors shall be as specified in 3.6.5 of
MIL-S-19500.

3.4 Marking. Marking shall be in accordance with MIL-5-19500.

3.5 Electrostatic discharge protection. The devices covered by this specification require electrostatic
discharge protection (see 6.4). ESD device failures in groups B and C are not counted as failures against
the lot when verified.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-19500, and as
specified herein.

4.2 gqualification inspection., Qualification inspection shall be in accordance with MIL-5-19500.

4.2.1 Group £ inspection. Group E inspection shall be conducted in accordance with MIL-$-19500 and 4.4.4
herein.

4.2.2 JANHC and JANKC die. Qualification shall be in accordance with appendix H of MIL-$-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:42Z
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4.3 Screening (JANTX, JANTXV, and JANS levels only). Screening shall be in accordance with MIL-S-19500
(table II), 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.

Screen {see table II |
of MIL-$-19500 Measurement
JANS Levels JANTX and JANTXV levels
1/ Thermal response (see 4.3.3) Thermal response (see 4.3.3)
I
! | |
| 9 | Ices1 and hrgp Not applicable {
Ices1 and hpe2;AIcest = 100
1" percent of initial value or Ices1 and hgg?

|100 nA dc, whichever is
|greater. Ahpg2 = £20 percent.

12 See 4.3.1 Sea 4.3.1

13 Subgroup 2 of table I

herein: Alcesi= +100 percent
of initial value or 100 nA,
whichever is greater.

Ahpgz = 220 percent.

Subgroup 2 of tabte I
herein: AlItesy = +100
percent of initial value or
100 nA, whichever is greater
Ahfg2 = 220 percent,

O P S —
S SN— —

e ——— e e e e —— -
e e e T — T e i s S, S T

1/ This test shall be performed anytime before screen 9.

4.3.1 Screening (JANHC and JANKC). Screening of JANHC and JANKC die shell be in accordance with MIL-S-
19500, appendix H. As a minimum, die shall be 100-percent probed to insure compliance with group A,
subgroup 2.

4.3.2 Power burn-in conditions. Power burn-in conditions are as follows: Tp= Room ambient as defined
in 4.5 of MIL-$TD-750.

V= 40 vz 1V Py = 1.0 W(min)
NOTE: No heat sink or forced air cooling on the device shall be permitted.

4.3.3 Therpal response {AVpr measurements). The AVRE measurements shall be performed in accordance
with HIL-5TD-750, method 3137. The AVRE conditions (Iyand VH) and paximum limit shall be derived by each

vendor. The chosen AVBE measurement and conditions for each device in the qualification lot shall be
submitted in the qualification report end a thermal response curve shall be plotted. The chasen AVBE shall
be considered final after the manufacturer has had the opportunity to test five consecutive lots. One-
hundred percent safe operating area (SOA) testing may be performed in Llieu of thermal response testing
herein provided that the appropriate conditions of temperature, time, current, and voltage to achieve die

attach integrity are approved by the qualifying activity. The following parameter measurements shall apply:

a. Ipmeasurement . . . . . . - - - 1 4 < o i 4 e e e e 10 mA.

b. V(£ measurement wvoltage . . . . . . . . . . . . .. .. 16 Vv (same as VH).

c. IHcollector heating current . . . _ . . . . . . . . ., 1 A (minimum).

d. VH collector-emitter heating voltage . . . _ . . . . .. 16 V (minimum).

e. tHheating time . . . . . . ... ... ... ... 70 ms.

f. tMD measurement delay time . . . . . . . . ... ... 50 ps.

g. tsw sample window time . . . . . . . . . . .. .. .. 10 ps (maximum).
7
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4.4 Guality conformance inspection. «Quality conformance inspection shall be in accordance with
MIL-5-19500.

4.4,1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-5~19500 and
table 1 herein. Endpoint electrical measurements shall be in accordance with the applicable steps of
table 11 herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in sccordance with conditions specified
for the subgroup testing in table IVa (JANS) and table IVb (JAN, JANTX, and JANTXV) of MIL-5-19500, and as
follows. Electrical measurements (end points) and delta requirements shall be in accordance with the
applicable steps of table Il herein.

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

Subgroup Method Condition

B4 1037 Pr= 1.0 v oinimum, veg= 40 Vv dc £ 1V, Tp= 25°C £3°C, tgn= toff= 3
minutes minioum for 2,000 cycles. No heat sink or forced air on the
device shall be permitted.

B5 1027 Vege 20 V de, Tg= 275°C £5°C for 96 hours. Adjust as required by
the chosen TA to give an average lot Ty = 275°C. Marking legibility
requirements shall not apply.

B5 2037 Test condition A (AL - Au die interconnects only)

B& LYk Forward voltage drop, emitter to base diode only (see 4.5.2).

4.4.2.2 Group B inspection, table IVbh (JANTX and JANTXV) of MIL-S-19500.

Subgroup Method Candition
B3 1037 2,000 cycles; Vegz 10 V dc; ATy between cycles z 100°C; tgn= toffs 3
minutes.
BS 313 See 4.5.2

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IV of MIL-5-19500 and as follows. Electrical measurements
(endpoints) and delta requirements shall be in accordance with the applicable steps of table 11 herein.

Subgroup Method Condition
2 2036 Test condition E.
cé 1026 Tpa= 25°C, 1,000 hours, Vep= 40 V dec 21 ¥ dc, PT= 1 M (minimum).

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:42Z
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4.4.4 Group E inspection., Group E inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table VII of MIL-5-19500. Electrical measurements (end points) and delta
requirements shall be in accordance with the applicable steps and footnotes of table LI herein.

Subgroup Method tondition Li Lan
E1 1001 500 cycles 45 devices, ¢ =0
E2 1039 Condition A: 500 hours 45 devices, c = 0
E3 Not applicable
E4 3131 RgJc = 15°C/¥W maximum 22 devices, c = 0
(See 4.5.2)
ES Not applicable

4.5 Hethods of exemination and test. Methods of examiration and test shall be as specified in the
appropriate tables and a3 follows

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

4.5.2 Thermal resistance. Thermal resistance measurements shall be conducted in accordance with method
3331 of MIL-3TD-750. The following details shall epply:

a. Collector current magnitude during power application shatt be 500 mA dc.
b. Coliector to emitter voltage magnitude shall be 10 V dc.
c. Reference temperature measuring point shall be the case,

d. Reference temperature measuring point shall be within the range 25°C s TR s 35°C. The chosen
reference temperature shall be recorded before the test is started.

e. Mounting arrangement shall be with heat sink to case.

f. Maximum timit of Rgye shall be 15.0°C/W.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:42Z
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TABLE 1. Group A ingpection.

I
= Inspection 1/ MIL-STD-750 Symbol {___ Limits _ | Unit {
= Method l tonditions nin Max }
|

Subgroup i i i

visual and mechanicatl | 207 i |

inspection } | 1 =

| | i |

Subgroup 2 | | | [ |

| | I | |

Breakdown voltage, | 3011 | Bias condition D, [¥eeryces | 80 - V de |

collector to | | 1c= 100 mA dec | | |

emitter | | 1s= 0 | | |

1 { Pulsed (see 4.5.1) ! ! ! i

| | I

Collector to emitter 3041 E Bias condition C, { Ices1 | — | 1.0 | uA dc|
cutoff current | vce= 60 v dc | } }
| R

Collector to emitter 3041 | Bias condition €, ! Icgsz | -- | 1.0 | mA de
| cutoff current | vce= 100 Vv dc | | |
| R

tollector to emitter 3041 | Bias condition D, | Iceo | =- | 50| uAde
cutoff current | Vce= 40 V dc | | |

| 18=0 .| oo .

| } | | |

Emitter to base 3061 | Bias condition D, | 1emor | -—- | 1.0 { ua dc|

cutoff current VEB= & V dc i |

I Ic=0 | i !

| | | |

Emitter to base | 3061 Bias condition D, 1eRo2 -- | 1.0 | mA dc}

| cutoff current i VEB= 5.5 V dc t |

et | |

Forward current | 3076 VCE= 5 V de hFe1 | |

transfer ratio | ic= 50 mA dc | I |

| (see 4.5.1) ] | |

2N515% [ i 20 | - | - |

2N5153 | | s | - | - 1

| | | | | |

|Forward - current | 3076 | vgeg= 5 V dc | hre2 | |

| transfer ratio [ Ic= 2.5 A dc | | |

{ ! Pulsed (see 4.5.1) | | |

| 2n5151 [ ] 30 )} 9% | — |

{ 2N5153 | | | 70 | 200 - i

I

forward - current } 3076 Vee= S Vo de | hre3 | |

transfer ratio 1 Ic=5 A dec | ] |

; Pulsed (see 4.5.1) | | |

I ! ] I | |

2N5151 | | | 20 - -

215153 i | | 40 - -

! | | | {

ses footnote at end of table.

10
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TABLE I. Group A inspection - Continued.
| T 1
Inspection 1/ MIL-STD-750 | Symbol Limits | unit |
| [ [ [
| |Method Conditions Min | Max | |
| ] | | |
Subgroup 2 - Continued I I |
|
Base-emitter voltage 3066 | Test condition B, VBE == | 1.45 ] ¥ dc |
(non-saturated) VeE= 5 V de | } |
| Ic= 2.5 A dc | | |
| Pulsed (see 4.5.1} | | |
] | | |
] I [} [
Base-enitter saturation | 3066 Test condition A, VBE(sat)1 — | 1.45 | v de |
voltage | 1c= 2.5 A dc | | |
Ig = 250 mA dc | | |
Pulsed (see 4.5.1) | | |
| { |
Base~emitter saturation 3066 Test condition A, |vee(satd2 | -- | 2.2 | vV deo
voltage Ic=5 A dc | }
1g = 500 mA dc | |
Pulsed (see 4.5.1) | |
|
Collector-enitter 3071 Ic= 2.5 A dc VCE(sat)1 - ] 0.75 | v dc
saturation voitage 1= 250 mh dc [
Pulsed (see &4.5.1) |
j
Collactor-emitter | 3074 Ig=5 A de VCE(sat)?2 -~ | 1.5 vde
saturation voltage 1g = 500 mA dc |
Pulsed (see 4.5.7) I
|
Subgroup 3
|High temperature Tc = 150°C | |
| operation: j | | | !
| ] I [ I !
Collector to emitter 3041 Bias condition A | Icex i - 500 [ uA dc
cutoff current Veg= 60 V de | |
| VBe= +2 V dc | |
| I I
|Low temperature | T¢= -55°C ] | | |
| operation | 1 | | |
| | ! |
Forward - current Lierd Vee= 5 V de 1 hrea |
transfer ratio | Ic= 2.5 A dc | |
| Pulsed (see 4.5.1) | |
2H5151 i i { 45 | == | -
2N5153 | | | 25 - -
| [
Subgroup & | |
| { | {
| Common-emitter, small- 3206 VeE= 5 V de | hfe | |
|signal, short-circuit, 1c= 100 mA dc |
| forward-current f=1KH2 |
|transfer ratio | |
| ( | | | |
| 2n5151 | | 20 | - | - |}
| 2N5153 | | 50 f - | - |
I | [ | |

See faotnote at end of table.
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See footnote at end of table.
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TABLE 1, Group A inspection - Continued.
] I
Inspection 1/ MIL-5TD-750 Symbol Limits i Unit
Method tonditions Min Max |
|
Cithonmiitn £ — Cantirnmd 1 i 1 t |
ﬂ“ﬁl wu - SwlJIL B daahld i i i i i
Magnitude of common- 3306 | veg= 5 v de [hfe! }
emitter, small-signal | Ie= 500 mA dc |
short-circuit, | f =10 HHz |
farvard-current, { |
transfer ratio | | | l
! | [
2H5151 | { 6 | - | --
2N5153 ! 7 - |I -
|
Qpen-circuit output 3236 | veg= 10 v dc Cobo - 250 |} pf
capacitance | Ig= 0 !
| £ =1 MHz |
| |
Switching time | Ic=5 A dc I ton | - 0.5 | us
| Igi= 500 mA dc | |
| i |
| 1g2= -500 mA dc ts | - 1.4 | us
| | |
| vBE(off)= 3.7 V dc 1§ - 0.5 I us
| | | |
! | RL= 60 toft -~ 115 {us
| (see figure 5) |
| |
Subgqroup 5 | |
|
safe operating | 3055 | Pre-pulse condition for each
area (D.C.} | | test:
| | vee= 0
|ic =0 I
| Tc = 25°¢C }
|
| | Pulse condition for each test | i
| | tp= 1 sec. ] |
| | 1 cycle | |
| | T¢= 25°¢
| | (see figure 72
I |
Test # 1 | | Vee= 5.8 Vv dc
i j Ic=2 A de
| {
Test # 2 | | VcgE= 32 V¥ de |
| | 1c= 340 aA de |
| | | | |
Test # 3 i | vge= 80 V dc | | i
| | Ic= 20 mA de i
! ! !
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TABLE I. Group A inspection - Continued.
| ]
| Inspection 1/ M1l -5TD-750 Symbol | Limits | Unit
| | | I
| method tonditions { Win { Max
| [ [
|  Subgroup 5 - Continued | | | |
- i i I
Safe operating area | Tc= 25°¢ | |
(unclamped inductive) Rgg1 = 10 n | i
| I
Rep2 = 100 o | I
[ I
L=0.3mH I I
RL = 0.1 o I |
Vee = 10 v de | |
| Vea1 = 10 V de | |
| Ves2 = 4 V dc | l
1 Toee — AM & 2. 1 i
] ACH = U A dC i |
i { (see figure 6) [ |
| I |
End point electrical ] See table IV | |
measurements | | Steps 1, 2, and 3 | |
I I I l
Subgroups 6 and 7 i H }
| I ! I I |
| Mot applicable i | | | |
{ i | | | 1

A7 for sampling plan, see Mil-5-19500

Check the source to verify that this is the current version before use.
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TABLE 11. _Groups A, B, and C electrical measurements. 3/ 4/ 5/ &/
I ] | T _
| Steps | Inspection 1/ MiL-5TD-~-750 ] Symbol { Limits Unit
| | |
| ] Method Conditions | | Min |_ Max
| ! I |
I 1. ltollector to smitter 3041 vee= 60 v de { Ieest | { 1.0 uA de
| | cutoff current cond. C, vgg= O | | |
] | | | {
| 2. |Forvard - current [ 3076 { vee= 5 V dc | hre2 | | ]
i | transfer ratio Ic=2.5Adc ] H ] |
| | Pulsed (see 4.5.1) | | I I
i 2N5151 | 30 %0 | -
1 2N5153 | 70 200 -
| I
3. |8reakdown voltage 3011 Bias condition A, |¥¢BRICEO 80 - vdc
collector to Ic= 100 mA dc {
emitter ig=0 |
i Pulsed (see 4.5.1) i
{ f |
| 4. |Collector to emitter | 3041 | vce= 60 v dc | 1cESY 100X of initial
cutoff current | | | 27 |vatue or 100 nA
! | | |whichever |
! | J jis greater |
I | I
5. |Fforward - current 3076 | 1¢=5 Vv de |&heez + 20% |
transfer ratio VeE= 5 V dc | 27 change
Pulsed (see 4.5.1) | from initial|
| l reading i
| ] !
[ 6. |Base to emitter | 3066 | Test condition A, |VBE(sat) | 1.45 | V de
| | saturation voltage Ic= 2.5 A dc | i i
] Ig = 250 mA dc | | |
| Pulsed (see &4.5.1) { {
| | I | |
| 7. |Thermal response 7/ | 3131  |See 4.3.3 |AvBE | |
| ] ! | | J
1/ See MIL-5-19500 for sampling plan.
2/ Devices which exceed the group A Limits for this test shall not be acceptable.
3/ Ths electrical messurements for table lva (JANS) of MIL-$5-19300 are as follows:
a. Subgroup 3, see table Il herein, steps 1, 2, and 6.
b. Subgroup &4, see table Il herein, steps 3, 4, 5, 6, and 7.
c. Subgroup 5, see table !I herein, steps 3, 4, 5, 6, and 7.
4/ The electrical measurements for teble Ivb (JANTX and JANTXV) of MIL-5-19500 are as follows:

b.

c.

Subgroup 2, see table II herein,

steps 1, 2,

Subgroup 3, see table Il herein, steps 4, 5, and 7.

Subgroup 6, see table Il herein, steps 4, and 5.

14
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TABLE II. _Groups A, B, and C electrical measurements - Continued. 3/ 4/ 5/ &/

The electrical oeasureaents for table V of NIL-5-19500 are as follows:
a. Subgroup 2, see table II herein, steps 1, 2, and 3.
b. Subgroup 3, see table II herein, steps 1, 2, end 3.
¢. Subgroup 5, see table II herein, steps 3, 4, 5, and 7.
The electrical measurements for table VI1 of MIL-S$-19500 are as follows:
a. Subgroup 1, see table I1 herein, steps 3, 4, 5, and 6.
b. Subgroup 2, see table 1l herein, steps 3, 4, 5, and 6,
Safe operating area (SCA) testing may be performed in lieu of thermal response testing herein provided

that appropriate conditions of temperature, time, current, and voltage to achieve die attach integrity
are submitted to the qualifying activity.
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3.7 v 10%
INPUT O v—l
Von ~ -41.3 V— 30z

——l ton |- | ——Itf‘:—torr

| =1t

90z 302
OUTPUT
L0
l__@ TNDOUIT
&} tneur
| MONITOR
IN914 -

—H 4 UTPUT
N/

MONITOR

1NS14 INILA IN914

360
| € Rgpz ° R_ = 6
AN 100 t
270 pF 1 uf
300 ¢_+
v
gen Vgpz =
3TV] . .
- — — Ve v 30V
vaBy ~243 v —_
ADJUST FOR A& - .
[31 = 500 sA [
) i
NOTES:
1. Vgen is -30 pulse (from 0 V) into a 50 ohm termination.
2. The Vgen waveform is supplied by a generator with the following characteristics: trs 15 ns,

tf= 15 ns, ZouT = 50 ohm, duty cycle s 2 percent,

3. waveforms are monitored on an oscilloscope with the following characteristics: 1tr s 15 ns, RIp
z 10 Mo, CinNs 11.5 pF.

4. Resistors shall be poninductive types.

5. The dc power supplies may require additional bypassing in order to minimize ringing.

6. An equivalent circuit may be used.

FIGURE 5. Switching time test circuit.

16

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:42Z
Check the source to verify that this is the current version before use.



Reg1 = 10 o
Reaz = 100 a
L=0.3 oH
RL=0.1a

Vee = 10 v de
Ic= 10 nA

Vagl = 10 ¥V dc
Veaz =4 Vv dc

Ic - COLLECTOR CURRENT - A

MIL-5-19500/545A(USAF)

SCOPE SCOPE
Vin Yee

!

O~ 3

fap2 SCOPE R pap = R

‘L— COMMON J}D L
I
PULSE I !
GENERATOR TS Vams :
L)
I
~ nlll “—Jl -

7 . ] ]
Veg1 A Ve

= CURRENT PROBE
TEKTRONIX P 6042
OR EOUTVALENT

FIGURE 6. Unclamped inductive load energy test circuit.
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7 D C OPERATION
Te <25° C

‘/

0.2

0.1 x
0.07 \

0.04

0.02

0.01
4 7 10 20 40 70 100

VCE - COLLECTOR - EMITTER VOLTAGE - V

FIGURE 7. Maximum safe operating area.
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MIL-5-19500/545AUSAF)
5. PACKAGING

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

6. NOTES
(This section contains information of a general nature that may be helpful, but is not mandatory.)
6.1 MNotes. The notes specified in MIL-5-19500 are applicable to this specification.

6.2 Complimentary use. The devices specified herein are designed for complimentary use with the 2N5152
and 2N5154.

6.3 Acquisition reguirements. Acquisition documents should specify the following:
a. Title, number, and date of the specification.

b. 1Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1).

c. Lead finish (see 3.3.1).
d. Product assurance ievel and type designator.

e. for die acquisition, the JANHC and/or JANKC letter version shall be as specified (see figures 3 and
4.

6.4 Handling. Devices must be handled with certain precauticns to avoid damage due to the accumulation
of static charge. The following handling practices are recommended (see 3.5).

a. Devices should be handled on bhenches with conductive and grounded surface.
b. Ground test equipment, tools, end personnel handling devices.

c. Do not handle the devices by the leads.

d. Stare devices in conductive foam or carriers.

e. Avoid use of plastic, rubber, or silk.

6.5 Suppliers of JANHC and JANKC die. The qualified SANHC and JANKC suppliers with the applicable letter
version (example JANHCAZ2NS5151) will be identified on the QPL.

|

| JANHC and JANKC ordering information

{ Manufacturer

| PIN 33178 i 34156

! |

| 2N5151 JANHCAZNS151 | JANHCEZNS5151

| 2N5153 JANHCA2N5153 | JANHCB2N5153

I |

] 2N5151 JANKCAZ2NS151 [ JANKEB2N5151

| 2N5153 JANKCAZNS153 | JANKCB2N5153 |
| | {
1 I 1

6.6 Changes from previcus issue. Asterisks are not used in this revision te identify changes with
respect to the previous issue due to the extensiveness of the changes.
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Air Force - 17 Air Farce ~ 1?7
NASA - NA

Agent:
DLA - ES

Review activities:

DLA - ES
(Project 5961-F050)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

ietier should be given.

requirements on current contracts.

1. The preparing activity oust complete blocks 1, 2, 3, and 8.

2. The submitter of this form must complete blocks 4, 5, 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form.
NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of

Comments submitted on this form do not constitute or imply authorization to
waive any partion of the referenced document{s) or to amend contractual requirements.

ANSTRUCTIONS

In block 1, both the document number and revision

I RECOMMEND A CHANGE:

2. DOCUMENY DATE (YYMMDD)

S4LIT 715

JANTXV, JANHC, JANKC, AND JANS

3. DOCUMENT TITLE SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, POVER TYPES 2N5151, 2N5153, 2N5151L, 2N5153L, JANTX,

needed. )

&_ WATURE OF CHANGE (lIdentify paragraph mmber and include proposed rewrite, if possible. Attach extra sheets as

5. REASON FOR RECOMMENDATION

6. SUBMITTER

8. NAME (Last, First, Middle initial)

‘b, ORGANIZATION

c. ADDRESS (Include Zip Code) -

8. PREPARING ACTIVITY

d. TELEPHONE (Include Area Code} 7. DATE SUBMITTED

) {YYMMDD)
(1) Commercial

(2) auTOvVON )
(1f applicable)

a. MNAME
Alan Barone

b. TELEPHONE (Include Area Code)
(1) Commercial (2) AUTOVON
513-296-6048 986-6048

€. ADDRESS (lInclude lip code)
Defense Electronics SAupply Center
ATTN: DESC-ECT

Dayton, OH &5444-5270

IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:

Defense Quality end Standardization Office
5203 Leesburg Pike, Suite 1403, Falls Church, va 22041-3466
Telephone (703) 756-2340 AUTOVON 289-2340

DD Form 1426, OCT 89

Previous editions are cbsolete 198/290
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