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MILITARY SPECIFICATION

‘SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON POWER
TYPES "2N5685+AND 2N5686, JANTX AND JANTXV

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.
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1.1 Scope. This specification covers the detail requirenents for NPN silicon, power transistors. Two
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1.2 Physical dimensions. See figure 1.

! 1.3 Maximum ratings. T, = +125°C, unless otherwise specified.

1 ] ] 1 )
[Py 3/ 1Py 2/ IVepo IVego IVemo | 1p | I | 7y 8nd Tgrg | Royc |
TC = +25°C TC = +100°C
| v " V. dc |V dc |V dc [Adc|ade| °C °c/u
i
|2N5685| 300 171 6| 60| 5 [ 1550 [-55 to +200 | .584
[2N5686] 300 171 B0 | 8 | 5 | 15| 50 [-55 to +200 | .584
] - N

1/ Between T, = +25°C and T, = +200°C linear derating factor 1.715 w/°C.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be
of use in improving this document should be addressed to: Defense Electronics Supply Center,
DESC-ELD, 1507 Wilmington Pike, Dayton, Oh 45444-5765 by using the Standardization Document
Improvement Proposal (DD Form 1426) sppearing at the end of this document or by letter.

AHSC N/A FSC 5961

DISTRIBUTION STATEMENT A. Approved for public reiease; distribution is uniimited.
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MIL-S-19500/4648

1.4 Primary electrical characteristics.

hega V/ hees 1/ | Vgeqsary V| Veresamyt V1 Vegcamyz V
Vg T2Vac | Veg=S5Vde [ ip=25Aacdk [lo=25Aad |1 =504ad
105= 25 Adc | IS = SO Ade | Ig=2.5Ade | 1g=2.5Ade | Ig=10A de
v do ¥ dc vV de
Min  Max Min  Max Min  Max Min Max Min  Max
2R5685 5 &0 2.0 1.0 5.0
2N5686 5 60 5 2.0 1.0 5.0
c h Switching
obo fe (see table I and
figure 2 herein)
Voo = 10 V dec V.. =5V de t t_ ..
1g =0 o= 10 A on ort
LMKz < f < Wiz | f = 7 kiH2z
Min Max Min  Max Min Max | Min Max
-12 us
2N5685 1,200 15 1.5 3.0
25686 1,200 i3 1.5 3.0
1/ Pulsed (see 4.5.1).
2. APPLICABLE DOCUMENTS
2.1 government documents.
2.1.1 Specifications, s nd_handbook The following specifications, standards, and handbooks
form » p-rt of this docuuent to the extent pecihed herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Depsrtment of Defense Index of Specifications and

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

MILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.

STANCARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and militery 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

t Nothing in this document, however,

cited herein, the text of this document shall take precedence
- .
»

tions unless s specific o

is and regulations unle tion has been obteined.
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Sywbol Inches Millimeters Notes
Min Max Rin Max
A 250 -450 6.3 11,43
@b .057 .0483 1.45 1.60 | 4,6
¢o 875 22.23
e 420 440 10.67 11.18 1 3
e, .205 .225 5.21 5.7 | 3
F .060 .135 1.52 3.43
L 312 .500 7.92 12.70 | 4,6
Ly .050 1.27 | 4,6
P .151 .165 3.84 4.19
q 1.177 1.197 29.90 30.40
ry 495 .525 12.57 13.34
ra I3 .188 3.33 4.78
s - 455 -67% 16.64 17.15 | 3
NOTES:
i. Dimensions are in inches
2. Metric equivalents are. given for general information only.
3. These dimensions nhould be measured at points .050 inch (1.27.mm) to .055 inch
{1.40 mm) below sesting piane. When gauge is not ussd, messursment uill be made
at seating plane
4. Two leads.
§S. Collector shall be electrically connected to the case.
6. ¢b applies between L, and L. Diameter is uncontrolied in Ly

FIGURE 1. Physical dimensions.

w
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3. REQUIREMENTS

3.1 Associated detail gpecification. The individusl 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 Design, construction, and physical dimensions. The design, construction, and physical dimensions

shall be as specified in MIL-S-19500, and on figure 1 herein.

3.3.1 Lead finish, Lead finish shall be solderable in accordance with MIL-STD-750 and MIL-S-19500.
Where a choice of lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.4 Mprking. Marking shall be in accordance with MIL-S-19500.

4. QUALITY ASSURANCE PROVISIONS

4.1 Spmpling snd ingpection. Sampling and inspection shall be in sccordance with MIL-S-19500 and as
specified herein.

4.2 Qualificetion inspection. Qualification inspection shall be in accordance with MIL-S-19500.
4.3 Screeni JANTX J tevels). Screening shall be in sccordance 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 1 herein shall not be acceptable.

Screen (see table I Measurement
of MIL-S-19500)

JANTX and JANTXV levels only

12 See 4.3.1
13 Al x* 100 percent of

nitial value or 100 WA dc,
whichever is greater;
Ah g2 = 23 percent of
fmtiut value; subgroup
2 of table | herein.

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:
Ty = +187.5°C 212.5°C; Vep 220 Ve, T, s +100°C.

4.4 Quplity conformance inspection. Quality conformance inspection shatl be in accordance with
MIL-S-19500 and as specified herein.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with table II] of
MIL-S-19500, and table I herein. Electrical measurements (end-points) shall be in accordance with the
epplicable steps of table [, group A, subgroup 2 herein.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T10:55Z
Check the source to verify that this is the current version before use.
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in accordance with the conditions
1L-S-19500, and as follows, Etectrical
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tion shall be conducted
(JAMTY and JANTXV) of M
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1
and delta requirements shall be in accordance with the applicable steps of table
1, group A, subgroup 2 herein.

4.4.2.1 Group B inspection, table IVb (JAN:TX and JANIXV) of MIL-S-19500.

Subgrouwp Mathod Conditions
83 1037 2,000 cycles, Vo 2 10 V dc, Py = 170 W, AT, between cycles 2 100°C.
2037 11 devices, ACC = 0.
ss 3124 Sse 4.5.2.

Group C inspection shall be conducted in accordance with the conditions
pecified for subaroum ng in ag follows herein, Electrical measurements

(end-points) and delta r rements shall be in .ccord-nce with the spplicable steps of table I, group A,
subgroup 2 herein.

specified for subaroun testing in table V of MIL v(-1“M and
i

]

4.4.3.1 Gr i cti table V of MIL-S- B

Ssbgroup Method Conditions

c2 2036 Test condition A, weight = 10 lbs, t = 15 s.

cé 1037 6000 cycles, Vee 210 Vde, Py = 170 W, ATJ between cycles = 100°C.

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

4.5.1 Pulse measurements. Conditions for puise measurement shall be as specified in section 4 of
MIL-8TD-750.

4.5.2 Thermal resistance. Therma! resistance measurements shall be conducted in accordsnce with method
3131 of MIL-STD-750. The following details shall apply:

a. Collector current magnitude during power applications shatl be 1 A dc.

b. Coliector to emitter volitage magnitude shail be 2 5 V dc.
c. Reference temperature measuring point shall be the case.

d. Reference point temperature shall be +25°C < Ta S +75°C and recorded before the test is
sterted.

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

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T10:55Z
Check the source to verify that this is the current version before use.
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TABLE 1. Group & inspection.
MIL-STD-750 Limit
Inspection Sywmbol unit
v Method Conditions Nin Max
Subgroup 1
Visus! and mechanical 2071
examination
Qudvnrain 2
S=2n e ©
Breakdown voltage 3011 Bias condition D; v
collector to emitter !c = 100 mA dc, (BR)CEO
pulsed (pulsed 4£.5.1)
2us48s 60 V dc
2N5686 80 V dc
Collector to emitter 3041 |iBiss condition D lego 500 UA dc
cutoff current
2N5685 VCE = 30 V dc
2N5686 VCE = 40 V dc
Collector to emitter 3041 [Bias condition A; Leexs 500 | wA dc
cutoff current Vg = 1.5 V dc
2N5685 Veg = 60 V dc
205686 Veg = 80 V de
Emitter to base 3061 Bias condition D; IEEO 1 mA dc
cutoff current Vo 25 Vde, 1.=0
BE Cc
Collector to base 3036 |Bias condition D Ieany
cutoff current
2N5685 Vep = 60 V dc 2.0 | m dc
2N5686 Veg = 80 V dc 2.0 | mA dc
Base to emitter 3066 |Test condition A; I, = 25 A dc, |Vaprear) 2.0 | V dc
satursted Ig = 2.5 A dc, D
il mmed foma £ E 9%
PULBEU \BEBT Tl Vs
Base to emitter 3066 |Test condition B; Ie= 25 A dc, Vae 2.0 | V de
non-saturated Voo = 2 A dc,
pufsed (see 4.5.1)
Collector to emitter 3071 1. =25 Adc; Ig = 10 A de, Vee(sat)d 1.0 1 V de
saturated voltage pulsed (see 4.5.1)
Collector to emitter 3071 (1o =50 Ade; 1g =10 A <, VeE(sat)2 5.0 | Vdc
saturated voltage pulsed (see 4.5.1)
Laruard. siirrane INT7L (V) = 2 Vder 1. =8 A de h . k{1
Foruard-current 3076 |V f 2Vde; 1.=5Ade heeq 30
transfer ratio pulsed (see 4.5.1)

See footnote at end of table.
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TABLE 1. Group A inspection - Continued.
MIL-STD-750 Limit .
Inspection Sywmbol - Unit
i/ Method Conditions Min Max
Subgroyp 2 - Continued.
forward-current 3076 =2Vde; 1. =25 A dc, hee2 15 60
trensfer ratio pufsed (see 4.5.1)
forward-current 3076 =2Vdc I, = S0 A dc, hees 2
transfer ratio puiaed (see 4 5.1)
Subgrowp 3
High temperature T, = +150°C
operation:
Collector to emitter 3041 |Bias condition A, Teex2 S A dc
cutoff current Vae * 1.5 V dc
25685 Vee = 60 V &
2N5686 Vee ® 80 V dc
Low temperature Ty = -55°C
operation:
Foruard-current 3076 = 2.0 V dc; = 25 A dc, hFE‘o 7
transfer ratio puind (see 4. S 19
Subgroup &
Pulse response 3251 |Test condition A except test
circuit sand pulse require-
ments (see figure 2 herein)
Turn-on time Veo * 30 V dc; Ie = 25 A dc, ton 1.5 | ps
101 = 2.5 A dec
Turn-off time Vee : ?ll) v :k:é ;c‘-d:S A dc, toff 3.0 | s
Ip1 B2 " ¢
Storage time Vee * 30 Vde; 1o = 25 A de, ty 2.0 | ps
Igy = “lg2 = 2.5 A dc
Magnitude of common 3306 |(Vog ® W0V de; I =5 Ade, Ihsel 2.0 20
emitter small-signal f= 1 MRz
short-circuit forward-
current transfer
ratio

See footnote at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T10:55Z
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TABLE 1. Group A inspection - Continued.

RiL-STD-750 Limit i
Inspection Sywbol - Unit
i/ Method Conditions Min Max
Subgroup 4 - Continued.
Small-signal short- 3206 V-E =5 V dc; lc = 10 A dc, hfe 15
circuit forward- f =1 MHz
current transfer
ratio
P Y PO X% v =2 10V de: 1_ =0 c 1200 of
WVEII LT CWIL VuLpa L - -cq LA -E . obo v
capacitance 0.1 MHz < f < 1 RHz
subgrowp 5
Safe operating area 3051 Te = +25°C; t = 1 8,
(continuous de) 1 cycle (see figures 3 and 4)
Jest i Veg = 6 V Oc; i = 50 A de
Yest 2 VCE-SOVdc;lC-wAdc
Test 3 Veg = S0V de; 1. = 560 mA dc
S LOL 1Y) - AN Al sdna ¥ - ALDN ank s~
'CE ] lc WV I W
Safe operating srea 3053 |Load condition C (u\clmd
PP YTy piyiny irnhrtivea |Aaad) fcas f\ re §)
{suitehing) inductive load) (see e 3)
Tc = +25°C

Test 1 approx S ms (vary to
Poptatn 1 §i, begt = 10
Vag1 = 20 v dc;
vgg.zov V...'gﬁvdc
=20Aade; L =1mm
Smford Milter €K - 50, S50 A
.002 ohms (or equivalent)

-__. = - mmam e

=1onc

(2 e.ch signal transfomer
c'lget.v LA\ N L ahee I—\r-

V.S Shiws

equivalent)

See footnote at end of table.
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TABLE I. Group A inspection - Continued.

MIL-S-19500/4648

M1 -STD-750 Limit )
Inspection Symbol Unit
i/ Method Conditions Min Max
Subgroup 5 - Continued.
Safe operating area 3053 |Clamped inductive loed (see
(switching) figures 6j,and 7)
Ty = +25°C; Ve = 50 V dc
2N5685 Ciemp voitage = 60 V ac
205686 Clamp voltage = 80 V dc
Electrical measurements See table I, subgroup 2
1/ For sampling plan, see MIL-S-19500.
9
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\'
E\céiﬂ v
g v
INPUT PULSE §1 250
t.< 20 ns
‘11 v — \ Py = 10 TO 100 us 1 oscope
¥ Y sox DUTY CYCLE = 2 PERCENT

_p y102f; | I\-—-——- . il N t.$2 ns
e NG Z <20 kn

I
\ / |
\;ﬁQZ___dZ -Vcg (S) chPE

tonp-—c—l
TURN-ON (ton) TIME TEST CIRCUIT
AV P
iU
QO +30 V
INPUT PULSE 1.250
11 v — —=_any t.< 20 ns
A NS0z PH = 10 TO 100 ;ué CENT I oscore
= PER!
-q y_10X-F ;\______ DUTY CYCLE = 2 /—-L

- fo— P 1t ——} t
VCC PH 40 ,.SZ ns
\ 102 IN z <20 kN

TURN-ON (t ) TIME TEST CIRCUIT

FIGURE 2. Switching time test circuits.
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FIGURE 3. Maximum safe operating area graph continuous dc (2NS685).
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FIGURE 5. Safe operating ares for switchina between seturation

and cutoff (unclemped inductive Load).
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SEE NOTE 5
CLAMP
VOLTAGE
=8V — 1.5V — Vee
B 12 nonrTOR
T NN\ >
Re
)
| see noTE 4 |
é )

Procedure:

1. With switch $1 closed, set the specified test conditions.

2. OCpen
3. Perform specified end-point tests.

4. Rg S 0.1, 12 W; 1X tolerance max; (noninductive)
S. L= 2.0 Mh (2 each 1 mH,

Sanford Miller Cx-50, 50 A).
R = 0022

»oViLe Ay YoOsL=mw

FIGURE 6. Cl inductive sw i t.
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Safe oneratina area for switching between

saturation_ and gut-off (clamped inductive load).
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S. PACKAGING

5.1 Packeging reguirements. 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
marclatory.)

L 1 Matas Thae Aantacs arnani 3§
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6.2 Acquisition requirements. Acquisition documents should specify the following:

a. Issue of DODISS to be cited in the solicitation.
c. Type designation and quaiity (JAN) levei.

6.3 JANIX substitution. JANTX devices are a oneway substitute for JAN devices (example JANTX2N5685 for

JANZNSHB5 ).

6.4 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due {0 the extersiveness of the changes.
CONCLUD ING MATERIAL
Custodians: Preparing activity:
Army - ER DLA - ES
Navy - EC
Air Force - 17 (Project 5961-1561)

Review activities:

Army - Ml
Air Force - 13, 19, 70, 80, &5
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