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COLLECTOR

2N3903
2N3904*

*Motorola Preferred Device

CASE 29-04, STYLE 1
TO-92 (TO-226AA)

2
BASE
EMITTER
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector—Emitter Voltage VCEO 40 Vdc
Collector—Base Voltage VcBO 60 Vdc
Emitter—Base Voltage VEBO 6.0 Vdc
Collector Current — Continuous Ic 200 mAdc
Total Device Dissipation @ Ta = 25°C Pb 625 mwW
Derate above 25°C 5.0 mw/°C
Total Device Dissipation @ Tc = 25°C Pb 15 Watts
Derate above 25°C 12 mw/°C
Operating and Storage Junction T3, Tstg —-551t0 +150 °C
Temperature Range
THERMAL CHARACTERISTICS (1)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient Reja 200 °C/IwW
Thermal Resistance, Junction to Case Rejc 83.3 °C/IwW

ELECTRICAL CHARACTERISTICS (T =25°C unless otherwise noted)

Characteristic Symbol | Min | Max | Unit
OFF CHARACTERISTICS

Collector—Emitter Breakdown Voltage (2) V(BR)CEO 40 — vdc
(Ic =1.0 mAdc, Ig =0)

Collector—Base Breakdown Voltage V(BR)CBO 60 — Vdc
(Ic =10 pAdc, Ig = 0)

Emitter—Base Breakdown Voltage V(BR)EBO 6.0 — Vdc
(Ig = 10 wAdc, Ic = 0)

Base Cutoff Current IBL — 50 nAdc
(VcE =30 Vdc, VEg = 3.0 Vdc)

Collector Cutoff Current ICEX — 50 nAdc
(Vcg =30 Vdc, VEg = 3.0 Vdc)

1. Indicates Data in addition to JEDEC Requirements.
2. Pulse Test: Pulse Width < 300 us; Duty Cycle < 2.0%.

Preferred devices are Motorola recommended choices for future use and best overall value.
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2N3903 2N3904

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

Characteristic Symbol Min Max Unit
ON CHARACTERISTICS
DC Current Gain(1) hEE —
(Ic =0.1 mAdc, Vcg = 1.0 Vdc) 2N3903 20 —
2N3904 40 A
(Ic = 1.0 mAdc, Vcg = 1.0 Vdc) 2N3903 35 —
2N3904 70 —
(Ic = 10 mAdc, Vcg = 1.0 Vdc) 2N3903 50 150
2N3904 100 300
(Ic =50 mAdc, Vcg = 1.0 Vdc) 2N3903 30 —
2N3904 60 o
(Ic =100 mAdc, Vcg = 1.0 Vdc) 2N3903 15 —
2N3904 30 —
Collector—Emitter Saturation Voltage(1) VCE(sat) vdc
(Ic =10 mAdc, Ig = 1.0 mAdc) — 0.2
(Ic =50 mAdc, Ig = 5.0 mAdc — 0.3
Base—Emitter Saturation Voltage(1) VBE(sat) vdc
(Ic =10 mAdc, Ig = 1.0 mAdc) 0.65 0.85
(Ic =50 mAdc, Ig = 5.0 mAdc) — 0.95
SMALL-SIGNAL CHARACTERISTICS
Current—Gain — Bandwidth Product T MHz
(Ic =10 mAdc, Vcg = 20 Vdc, f = 100 MHz) 2N3903 250 —
2N3904 300 —
Output Capacitance Cobo — 4.0 pF
(Vcg =5.0vdc, Ig =0, f=1.0 MHz)
Input Capacitance Cibo — 8.0 pF
(Ve =0.5Vdc, Ic =0, f=1.0 MHz)
Input Impedance hje k Q
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3903 1.0 8.0
2N3904 1.0 10
Voltage Feedback Ratio hre X 10—4
(Ic = 1.0 mAdc, VcE = 10 Vdc, f = 1.0 kHz) 2N3903 0.1 5.0
2N3904 0.5 8.0
Small-Signal Current Gain hte —
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3903 50 200
2N3904 100 400
Output Admittance hoe 1.0 40 umhos
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz)
Noise Figure NF dB
(Ic = 100 uAdc, Ve = 5.0 Vdc, Rg = 1.0 k Q, f = 1.0 kHz) 2N3903 — 6.0
2N3904 — 5.0
SWITCHING CHARACTERISTICS
Delay Time (Vce = 3.0 Vdc, VBg = 0.5 Ve, td — 35 ns
Rise Time Ic =10 mAdc, Ig1 = 1.0 mAdc) t _ 35 ns
Storage Time (Vcc =3.0Vdc, Ic = 10 mAdc, 2N3903 tg — 175 ns
IB1 = Ig2 = 1.0 mAdc) 2N3904 — 200
Fall Time 50 ns

1. Pulse Test: Pulse Width < 300 us; Duty Cycle < 2.0%. }];} -‘it‘*f bl ’H H’ 886-3-5753170
JHEAE 3 B F- (i) 86-21-54151736

JE 45 17 HL - (5 4l) 86-755-83298787
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2N3903 2N3904
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Figure 1. Delay and Rise Time Figure 2. Storage and Fall Time
Equivalent Test Circuit Equivalent Test Circuit
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Figure 3. Capacitance Figure 4. Charge Data

B 4% 5 # # 886-3-5753170

JVE 4% ) W F- (i) 86-21-54151736

45 b B (81 86-755-83298787
Http://www. 100y. com. tw

Motorola Small-Signal Transistors, FETs and Diodes Device Data 3


Http://www.100y.com.tw
User
新建印章


2N3903 2N3904
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Figure 7. Storage Time Figure 8. Fall Time
TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
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Figure 10.
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: \Y =10Vdc, f=1.0kHz, Tp = 25°
Http://www. 100y. com. tw (Vcg =10 vde, 0 kHz, Ta =25°C)
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Figure 11. Current Gain Figure 12. Output Admittance
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Figure 13. Input Impedance Figure 14. Voltage Feedback Ratio
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Figure 15. DC Current Gain
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2N3903 2N3904
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Figure 17. “ON” Voltages

Figure 18. Temperature Coefficients
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SEATING
PLANE —

2N3903 2N3904
PACKAGE DIMENSIONS
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS|
Y145M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. CONTOUR OF PACKAGE BEYOND DIMENSION R
IS UNCONTROLLED.

4. DIMENSION F APPLIES BETWEEN P AND L.
DIMENSION D AND J APPLY BETWEEN L AND K
MINIMUM. LEAD DIMENSION IS UNCONTROLLED
IN P AND BEYOND DIMENSION K MINIMUM.

INCHES MILLIMETERS
MIN MAX MIN MAX
0.175 | 0.205 4.45 5.20
0.170 | 0.210 4.32 5.33
0.125 | 0.165 3.18 4.19
0.016 | 0.022 0.41 0.55
0.016 | 0.019 0.41 0.48
. 0.055 115 1.39
0.095 | 0.105 2.42 2.66

!
o]

<;U'UZI—XL-IG)T|DOUJJ>|§
o
o
=
&

SECTION X-X 0015 | 0020 | 039 | 050
0500 | — [ 1270 | —
025 | — | 635 | —
0.080 | 0105 | 204 | 266
— (0100 [ — | 254
0115 | — | 2903 | —
0135 | — | 343 —
STYLE 1:
CASE 029-04 PINL EMITTER
2. BASE
(TO-226AA) 3. COLLECTOR
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