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2N3904 2R

MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by 2N3903/D

General Purpose Transistors
NPN Silicon

2N3903
2N3904*

*Motorola Preferred Device

CASE 29-04, STYLE1
TO-92 (TO-226AA)

COLLECTOR
3
2
BASE
1
EMITTER
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector— Emitter Voltage VCEO 40 Vdce
Collector—Base Voltage VcRO 60 Vde
Emitter—Base Voltage VEBO 6.0 Vde
Collector Current — Continuous le 200 mAdc
Total Device Dissipation @ Ta = 25°C Pp 625 mwW
Derate above 25°C 5.0 mw/C
Total Device Dissipation @ T¢ = 25°C Pp 1.8 Watts
Derate above 25°C 12 mW/C
Operating and Storage Junction Ty Tstg -55t0+150 °C
Temperature Range
THERMAL CHARACTERISTICS(1)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient Rgya 200 °CIW
Thermal Resistance, Junction to Case ReJc 83.3 *CIW

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

Characteristic Symbol | Min | Max | Unit
OFF CHARACTERISTICS

Collector—Emitter Breakdown Voltage (2) V(BR)CEO 40 — Vde
(lc=1.0 mAde, Ig=0)

Collector—Base Breakdown Voltage V(BR)CBO 60 — Vde
(lc =10 pAde, IE=0)

Emitter—Base Breakdown Voltage V(BR)EBO 6.0 —_ Vde
(lg =10 pAde, Ic=0)

Base Cutoff Current IBL — 50 nAdc
(VoE =30 Vdce, VER = 3.0 Vdc)

Collector Cutoff Current lcEX — 50 nAdc
(VcE =30 Vde, VEg = 3.0 Vde)

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

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

REV 2

© Motorola, Inc. 1996
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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) hre —
(Ic =0.1 mAde, Vo =1.0 Vde) 2N3903 20 —_
2N3904 40 —
(Ic = 1.0 mAdc, Vg = 1.0 Vde) 2N3903 35 -
2N3904 70 —_
(Ic =10 mAde, Vcg = 1.0 Vdc) 2N3903 50 150
2N3904 100 300
(Ic =50 mAde, Ve = 1.0 Vdc) 2N3903 30 -
2N3904 60 —_
(I =100 mAdc, VcE = 1.0 Vdc) 2N3903 15 -
2N3904 30 —_
Collector— Emitter Saturation Voltage(1) VCE(sat) vde
(Il =10 mAdc, Ig = 1.0 mAdc) — 0.2
(Ic =50 mAdc, Ig = 5.0 mAdc — 0.3
Base - Emitter Saturation Voltage(1) VBE(sat) vde
(Ic =10 mAde, Ig = 1.0 mAdc) 0.65 0.85
(Ic =50 mAdc, Ig = 5.0 mAdc) — 0.85
SMALL-SIGNAL CHARACTERISTICS
Current—Gain — Bandwidth Product T MHz
(I =10 mAde, Ve = 20 Vde, =100 MHz) 2N3903 250 -
2N3904 300 —_
Output Capacitance Cobo — 4.0 pF
(Vg =5.0Vdc, IE=0, f=1.0 MHz)
Input Capacitance Cibo — 8.0 pF
(VERp =0.5Vde, Ic =0, f=1.0 MHz)
Input Impedance hie k
(Il =1.0 mAdc, Vop =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 mAde, VCg =10 Vdc, f= 1.0 kHz) 2N3903 0.1 5.0
2N3904 05 8.0
Small-Signal Current Gain hfe —
(Ilc =1.0 mAdc, Vop =10 Vde, = 1.0 kHz) 2N3903 50 200
2N3904 100 400
Output Admittance hoe 1.0 40 pmhos
(I =1.0 mAdc, Vo =10 Vdce, f= 1.0 kHz)
Noise Figure NF dB
(Ic =100 pAde, Vg =5.0Vde, Rg=1.0k ©, f=1.0 kHz) 2N3903 — 6.0
2N3904 — 5.0

SWITCHING CHARACTERISTICS

Delay Time (Ve = 3.0 Vde, VRE = 0.5 Vdc, td — 35 ns

Rise Time Ic =10mAde, Ig1 = 1.0 mAdc) tr — 35 ns

Storage Time (Voo =3.0Vde, I =10 mAdc, 2N3903 tg — 175 ns
181 = Iz = 1.0 mAdc) 2N3904 = 200

Fall Time tf — 50 ns

1. Pulse Test: Pulse Width =< 300 pus; Duty Cycle < 2.0%.

2 Motorola Small-Signal Transistors, FETs and Dicdes Device Data
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2N3903 2N3904

h PARAMETERS
(VCE =10 Vdc, f=1.0 kHz, Ta = 25°C)
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TYPICAL STATIC CHARACTERISTICS
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Motorola Small-Signal Transistors, FETs and Diodes Device Data 5
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7+ b2 2R% PHOTOTRANSISTORS

KOUENSHI CORP,

ST-1KL3A

ST-1KL3A [E. AZNFvyTEN=AF v =0T L1z T0-18
SATDBBEAIALTAMS o PRSTT., BIMERERLL
EHTTORERE GOSN, BHEEADSPLEL MAK. BE
HHOERICEAET.

The ST-1KL3A are high-sensitivity NPN silicon phototransistors
mounted on durable, hermetically sealed TO-18 metal cans,
providing years of reliable performance even under demanding
conditions such as use outdoors.

M—ABFEL: ST-1KL3A Two leads (Collector, Emitter):ST-1KL3A

W4i5E FEATURES
oT0-18L X ft&EF+ &4
oS {EH
ofkiEm
®T0-18 can type with lens

oHigh reliability
eNarrow angular response

W% APPLICATIONS
ONEAAVF
OIS

e(0ptical switches
®|ndustrial machines

BESHHXF894FE  ELECTRO-OPTICAL CHARACTERISTICS

WS RZ<HiE  DIMENSIONS (Unit @ mm)
946502
Clear Glass__E.‘{__/" "\\ 1

Disposal Nickel

@Mo——7 0@

Emitter Col Tector

WS KERE MAXIMUM RATINGS

(Ta=25C)

| tem Symbol Rating | Unit
%_:hl’.ygﬁ?gé C-E vol tage Ve 40 v
3% ¥efmi E-C voltage Ven B v
L& # @i Collector current le 50 mA
aLs oK UG pover P: 150 ]
& ¢ B B Operating temp.| Topr. |[—30~+100| <
f* %7 iR E Storage temp. Tste. |[—50~+150| °C
¥ | 8 E Soldering temp*'| Tsol. 260 L.

*1. U—Fn LY 2l AR TS
For MAL & seconds at the position of 2 mm from the resin edge

(Ta=257C)

Item Symbol Conditions Min. Typ. Max. Unit.
B B it Collecor dark current le Vea=10V 1 200 nA
¥ & it Light current It V=10V, E=200Lx *2 1.5 5.0 15 mA
2=Y sBmFims CE saturation voltage Vecean le=5mA, E=2000Lx *2 0.2 0.4 v
BB B M I EYRE Rise time tr \;31—51"0: 3.2 us
Switching speeds [T yssm Fall tine tf RE100Q 48 s
4 X B E Spectral sensitivity P 500~1050 nm
E—2sBEEEE Peak wavelength Ap 880 nm
Ea i1 A Half angle A8 +6 .

*2 RE =B56KMESY o AT A EER
Color temp. = 2BBGK standard Tungsten lamp

FEHCEBLTEVETHBRRE, HWMORER. EFFLLoTFERELCEEZNS LBV EY. CEAOMICIE. HESEIR&®O3 A,

ABEREESEVELET.
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T+ b RIARE

Phototransistors

ST-1KL3A
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