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NPN SILICON SWITCHING TRANSISTOR

Qualified per MIL-PRF-19500/399

DEVICES LEVELS

2N3960 2N3960UB JAN
JANTX
JANTXV

ABSOLUTE MAXIMUM RATINGS (T¢ = +25°C unless otherwise noted)

Parameters / Test Conditions Symbol Value Unit
Collector-Emitter VVoltage Vceo 12 Vdc
Collector-Base Voltage Veeo 20 Vdc
Emitter-Base Voltage VEero 45 Vdc
Total Power Dissipation @ Ta = +25°C p;® 0.4 W TO-18 — 2N3960
Operating & Storage Junction Temperature Range Tops Tstg -65 to +200 °C

Note:
Derate linearly 2.3mW/°C above T = +25°C

ELECTRICAL CHARACTERISTICS (Ta = +25°C, unless otherwise noted)

Parameters / Test Conditions Symbol Min. Max. Unit
OFF CHARACTERTICS
?ollel(i)tﬁzljrltter Breakdown Voltage Virceo 12 vde

¢ UB — 2N3960UB

Collector-Base Cutoff Current |
Veg = 20Vde cBo 10 pAdc
Emitter-Base Cutoff Current |
Ves = 4.5Vdc EBO 10 pAdc
Collector-Emitter Cutoff Current |
Ve = 10Vdc, Vge = 0.4Vdc ICEX1 1 pAdc
Vee = 10Vdc, Ve = 2.0Vdc CcEx2 5 nAdc
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ELECTRICAL CHARACTERISTICS (T = +25°C, unless otherwise noted)

TECHNICAL DATA SHEET

Parameters / Test Conditions

‘ Symbol

Min.

Max.

Unit

ON CHARACTERISTICS

Forward-Current Transfer Ratio
Ic = 1ImAdc, Ve = 1Vdc

Ic = 10mAdc, Ve = 1Vdc

lc= 30mAdec, Ve = 1Vvdc

40

60

30

300

Collector-Emitter Saturation Voltage
Ic = 1.0mAdc, Ig = 0.1mAdc
Ic = 30mAdc, Ig = 3.0mAdc

VCE(sat)

0.2
0.3

Vdc

Base-Emitter Saturation Voltage
Ve = 1.0Vdc, Ic = 1.0mAdc
Ve = 1.0Vdc, Ic = 3.0mAdc

VBE(sat)

0.8
1.0

Vdc

DYNAMIC CHARACTERISTICS

Parameters / Test Conditions

Symbol

Min.

Max.

Unit

Magnitude of Small — Signal Short — Circuit - Forward Current Transfer
Ratio

Ic =5.0mAdc, Ve = 4Vdc, f = 100MHz

Ic = 10.0mAdc, Ve = 4Vdc, f = 100MHz

Ic = 30.0mAdc, Ve = 4Vdc, f = 100MHz

|hfe|

13
14
12

Output Capacitance
Vg = 4Vdc, I =0, 100kHz < f < 1.0MHz

Cobo

25

pF

Input Capacitance
Veg = 0.5Vdc, Ic =0, 100kHz < f < 1.0MHz

Cibo

25

pF
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PACKAGE DIMENSIONS

—
] Dimensions

Symbol Inches Millimeters Note
Min Max Min Max

i I - LD .016 021 0.41 0.53 7,11

NOTES:

oA WNE

7.
8.
9.
10
11
12

CH
J_rL & CD 178 195 452 4.95
0 . ) ? CH 170 210 432 5.33

HD .209 .230 531 5.84
LC 100 TP 254 TP 6

LL .500 .750 12.70 19.05 7

LU .016 .019 0.41 0.48 12

""l |"" LD L, .050 1.27 7
SEATING PLANE L, 250 6.35 7

P .100 2.54 5

Q .040 1.02 4

TL .028 .048 0.71 1.22 3

T™W .036 .046 0.91 1.17 9

r .010 0.25 10

\l\ o 45° TP 45° TP 6

p—
l=-Lc

Dimensions are in inches.
Millimeters are given for general information only.

. Symbol TL is measured from HD maximum.

. Details of outline in this zone are optional.

. Symbol CD shall not vary more than .010 (0.25 mm) in zone P. This zone is controlled for automatic handling.

. Leads at gauge plane .054 (1.37 mm) +.001 inch (0.03 mm) -.000 inch (0.00 mm) below seating plane shall be within

.007 inch (0.18
mm) radius of true position (TP) relative to tab. Device may be measured by direct methods or by gauge.
Symbol LD applies between L; and L,. Dimension LD applies between L, and LL minimum.
Lead number three is electrically connected to case.
Beyond r maximum, TW shall be held for a minimum length of .011 inch (0.28 mm).
. Symbol r applied to both inside corners of tab.
. Measured in a zone beyond .250 (6.35 mm) from the seating plane.
. Measured in the zone between .050 (1.27 mm) and .250 (6.35mm) from the seating plane.

*13. In accordance with ASME Y14.5M, diameters are equivalent to ¢x symbology.

*14

. Lead 1 = emitter, lead 2 = base, and case is collector.

*FIGURE 1. Physical dimensions (similar to TO-18)
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| —LL1
L--| LSy l= 3 PLS
LS2 —-—
|
N
N ol .
3 LF'T 5 |* 3 FL3
DETAIL &
LID
CERAMIC
Dimensions Dimensions
Symbol Inches Millimeters Note Symbol Inches Millimeters Note

Min Max Min Max Min Max Min Max
BH .046 .056 1.17 1.42 LS, .036 .040 0.91 1.02
BL 115 128 2.92 3.25 LS, 071 079 1.81 2.01
BW .085 .108 2.16 2.74 LW .016 024 0.41 0.61
CL 128 3.25 r .008 .203
CwW .108 2.74 r 012 .306
LL, .022 .038 0.56 0.96 r .022 .559
LL, 0.17 .035 0.43 0.89

NOTES:
1. Dimensions are in inches.
2. Millimeters are given for general information only.
3. Hatched areas on package denote metalized areas.
4. Lid material: Kovar.
5. Pad 1= Base, Pad 2 = Emitter, Pad 3 = Collector, Pad 4 = Shielding connected to the lid.
6. Inaccordance with ASME Y14.5M, diameters are equivalent to ¢x symbology.
FIGURE 2. Physical dimensions, 2N3960UB, surface mount
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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