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2N3903, 2N3904

General Purpose
Transistors

NPN Silicon

Features
® Pb-Free Packages are Available*

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector - Emitter Voltage Vceo 40 Vdc
Collector-Base Voltage Vceo 60 Vdc
Emitter - Base Voltage VEBO 6.0 Vdc
Collector Current — Continuous Ic 200 mAdc
Total Device Dissipation Pp
@ Ta=25°C 625 mw
Derate above 25°C 5.0 mW/°C
Total Device Dissipation Pp
@ Tc=25°C 1.5 W
Derate above 25°C 12 mW/°C
Operating and Storage Junction Ty, Tstg | -55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS (Note 1)
Characteristic Symbol Max Unit
Thermal Resistance, Junction-to—-Ambient | Rgya 200 °C/W
Thermal Resistance, Junction-to-Case Roeyc 83.3 °C/wW

Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.

1. Indicates Data in addition to JEDEC Requirements.

*For additional information on our Pb-Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.

© Semiconductor Components Industries, LLC, 2012 1
August, 2012 - Rev. 8

ON Semiconductor®

http://onsemi.com

STRAIGHT LEAD
BULK PACK

BENT LEAD
TAPE & REEL
AMMO PACK

MARKING DIAGRAMS

P <
2N
390x

YWWs=
X =3o0r4
Y  =Year
WW = Work Week
= = Pb-Free Package

(Note: Microdot may be in either location)

ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 3 of this data sheet.

Publication Order Number:
2N3903/D



2N3903, 2N3904

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

Characteristic Symbol Min I Max | Unit
OFF CHARACTERISTICS
Collector - Emitter Breakdown Voltage (Note 2) (Ic = 1.0 mAdc, Ig = 0) V(BR)CEO 40 - Vdc
Collector - Base Breakdown Voltage (Ic = 10 uAdc, Ig = 0) V(BR)CBO 60 - Vdc
Emitter - Base Breakdown Voltage (Ig = 10 pAdc, Ig = 0) V(BR)EBO 6.0 - Vdc
Base Cutoff Current (Vgg = 30 Vdc, Vgg = 3.0 Vdc) IgL - 50 nAdc
Collector Cutoff Current (Vgg = 30 Vdc, Vgg = 3.0 Vdc) lcex - 50 nAdc
ON CHARACTERISTICS
DC Current Gain (Note 2) hege -
(Ic = 0.1 mAdc, Ve = 1.0 Vdc) 2N3903 20 -
2N3904 40 -
(Ic = 1.0 mAdc, Vg = 1.0 Vdc) 2N3903 35 -
2N3904 70 -
(Ic = 10 mAdc, Ve = 1.0 Vdc) 2N3903 50 150
2N3904 100 300
(Ic = 50 mAdc, Vg = 1.0 Vdc) 2N3903 30 -
2N3904 60 -
(Ic = 100 mAdc, Vg = 1.0 Vdc) 2N3903 15 -
2N3904 30 -
Collector - Emitter Saturation Voltage (Note 2) 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 (Note 2) VBE(sat) Vde
(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 fr MHz
(Ic = 10 mAdc, Vg = 20 Vdc, f = 100 MHz) 2N3903 250 -
2N3904 300 -
Output Capacitance (Vgg = 5.0 Vdc, Ig =0, f = 1.0 MHz) Cobo - 4.0 pF
Input Capacitance (Vgg = 0.5 Vdc, Ig = 0, f = 1.0 MHz) Cibo - 8.0 pF
Input Impedance hie k Q
(Ic = 1.0 mAdc, Ve = 10 Vdc, f = 1.0 kHz) 2N3903 1.0 8.0
2N3904 1.0 10
Voltage Feedback Ratio hre X10-4
(Ic = 1.0 mAdc, Vg = 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, Ve = 10 Vdc, f = 1.0 kHz) 2N3903 50 200
2N3904 100 400
Output Admittance (Ic = 1.0 mAdc, Vge = 10 Vdc, f = 1.0 kHz) hoe 1.0 40 umhos
Noise Figure NF dB
(Ic = 100 uAdc, Vce = 5.0 Vdc, Rg = 1.0 k ©, f = 1.0 kHz) 2N3903 - 6.0
2N3904 - 5.0
SWITCHING CHARACTERISTICS
Delay Time (Ve = 3.0 Vdc, Vie = 0.5 Vdc, tq - 35 ns
Rise Time IC =10 mAdc, |B1 =1.0 mAdc) tr _ 35 ns
Storage Time (Ve = 3.0 Vdc, Ig = 10 mAdc, 2N3903 ts - 175 ns
Ig1 = Igo = 1.0 mAdc) 2N3904 - 200
Fall Time t - 50 ns

2. Pulse Test: Pulse Width < 300 us; Duty Cycle < 2%.
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August 2000
National Semiconductor

LM741
Operational Amplifier

General Description The LM741C is identical to the LM741/LM741A except that
. . ) the LM741C has their performance guaranteed over a 0°C to

The LM741 series are general purpose operational amplifi-  ,70°c temperature range, instead of -55°C to +125°C.

ers which feature improved performance over industry stan-

dards like the LM709. They are direct, plug-in replacements

for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their applica-

tion nearly foolproof: overload protection on the input and

output, no latch-up when the common mode range is ex-

ceeded, as well as freedom from oscillations.

Connection Diagrams -
Dual-In-Line or S.0. Package

Metal Can Package A\
OFFSET NULL—{ 1 8f—Nc

&)
INVERTING INPUT —|
OFFSET NULL \r'
INVERTING INPUT Q‘ } OUTPUT NON-INVE|Z1;3$ — L ouTPUT
NON=INVERTING INPUT rrsn NULL v —4 — OFFSET NULL
4

v

N
~

o
o

2

v DS009341-3
DS009341-2 Order Number LM741J, LM741J/883, LM741CN
Note 1: LM741H is available per JM38510/10101 See NS Package Number JO8A, MOSA or NOSE
Order Number LM741H, LM741H/883 (Note 1),
LM741AH/883 or LM741CH .
See NS Package Number HO8C . Ceramic Flatpakm

NC :2 ] - 1 NC

+OFFSET NULL :3 - 1NC

-INPUTI; LM741W - 1 v+

+INPUT |:5 = ] OUTPUT
V-] 1 -OFFSET NULL
DS009341-6
Order Number LM741W/883
See NS Package Number W10A
Typical Application
Offset Nulling Circuit
p OUTPUT
V_
DS009341-7
© 2000 National Semiconductor Corporation DS009341 www.national.com
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Rs < 50Q 0.8 3.0 mV
Tamin < Ta < Tamax
Rg < 50Q 4.0 mV
Rs <10 kQ 6.0 75 mV
Average Input Offset 15 uv/c
Voltage Drift
Input Offset Voltage Ta = 25°C, Vg = £20V +10 +15 +15 mV
Adjustment Range
Input Offset Current Ta=25C 3.0 30 20 | 200 20 | 200 nA
Tamin < Ta < Tamax 70 85 | 500 300 nA
Average Input Offset 0.5 nA/’'C
Current Drift
Input Bias Current Ta=25C 30 80 80 | 500 80 | 500 nA
Taniin€ Tar Taniax 0.210 15 08 | pA
Input Resistance Ta = 25°C, Vg = £20V 1.0 6.0 03 | 20 03 | 2.0 MQ
Tamin < Ta < Tamax 0.5 MQ
Vg = £20V
Input Voltage Range Ta=25C +12 | £13 Y
Tamin < Ta < Tamax +12 | 13 v

www.national.com
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