W WEITRON INGA03

General Purpose Transistors

PNP Silicon cougcron TO-92
@ Lead(Pb)-Free
BA?E
1. EMITTER
2. BASE
EMITTER 3. COLLECTOR

ABSOLUTE MAXIMUM RATINGS (Ta=25TC)

Rating Symbol 2N4403 Unit
Collector-Emitter Voltage VCEO -40 Vdc
Collector-Base Voltage VCBO -40 Vdc
Emitter-Base Voltage VEBO -5.0 Vdc
Collector Current Ic -600 mAdc
Total Device Dissipation TA=25°C PD -625 mWwW
Junction Temperature Tj 150 °C
Storage Temperature Tstg -55to +150 °C

DEVICE MARKING
2N4403=2N4403

ELECTRICAL CHARACTERISTICS

Characteristics Symbol Min Max Unit
Collector-Emitter Breakdown Voltage(") (Ic=-1.0 mAdc, Ig=0) V(BR)CEO -40 - Vdc
Collector-Base Breakdown Voltage (Ic=-0.1 mAdc, [g=0) V(BR)CBO -40 - Vdc
Emitter-Base Breakdown Voltage (Ig=-0.1 mAdc, Ic=0) V(BR)EBO -5.0 - Vdc
Base Cutoff Current (VCB= -35 Vdc, Ig=0) IcBO - -0.1 uAdc
Collect Cutoff Current(Vcg =-35Vdc, g =0) ICEO - -0.1 uAdc

1.Pulse Test: Pulse Width < 300 us, Duty Cycle <2.0%
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2N4403 W WEITRON

ELECTRICAL CHARACTERISTICS (Ta=25 C unless otherwise noted) (Countinued)
| Characteristics | Symbol |  Min | Max Unit

ON CHARACTERISTICS

DC Current Gain

h -
(Ic=-0.1 mAdc,VCE=-1.0 Vdd) FE 30 -
(Ic=-1.0 mAdc,VCE=-1.0 Vdc) 60 -
(lc=-10 mAdc,VCE=-1.0 Vdd) 100 -
(Ic=-150 mAdc,VCE=-2.0 Vdo)(! 100 300
(Ic=-500 mAdc,VcE=-2.0 vdo) (1) 20 -
Collector-Emitter Saturation Voltage (1) VCE(sat vd
(Ic=-150 mAdc, Ig=-15 mAdc) {sat) - 04 ¢
(Ic=- 500 mAdc, Ig=-50 mAdc) - -0.75
Base-Emitter Saturation Voltage (1) VBE(sat) Vdc
(Ic=-150 mAdc, Ig=-15 mAdc) -0.75 -0.95
(Ic=-500 mAdc, Ig=- 50 mAdc) - -1.3
SMALL-SIGNAL CHARACTERISTICS
Current-Gain-Bandwidth Product
200 - MHz
(lc=-20 mAdc,VCE=-10 Vdc, f=100 MH2) fr
Collector-Base Capacitance C )
(Ie=0,Vcg=-10Vdc, f=1.0MHz) cb 85 PF
Emitter-Base Capacitance c i 30
(Ic=0,VEg=-0.5 Vdc, f=1.0MHz) eb PF
Input Impedance .
(Ic=-1.0mAdc,VCE=-10 Vdc, f=1.0kHz) hie 1.5k 15k ohms
Voltage Feedback Ratio 4
(Ic=-1.0mAdc, VCE=-10 Vdc, f=1.0kHz) fre 0.1 8.0 x10
Small-Signal Current Gain
h B,
(Ic=-1.0mAdc, VCE=-10 Vdc, f=1.0kHz) fe 60 500
Output Admittance h h
(Ic=-1.0mAdc, VCE=-10 Vdc, f=1.0kHz) oe 10 100 umnos
SWITCHING CHARACTERISTICS
Delay Time (Vcc=-30Vdc, Vgg=+2.0 Adc, td i >
Rise Time |C= -150 mAdC,IB1='15mAdC) tl’ - 20
ns
Storage Time (Vce=-30Vdc, Ic=-150 mAdc, ts - 225
IB1=-15 mAdc,lgy=-15mAdc)
Fall Time B2 tf - 30

1.Pulse Test : Pulse Width <300us, Duty Cycle<2%
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SWITCHING TIME EQUIVALENT TEST CIRCUIT

-30V

-30V

—>| l«— < 2 ns —> |<—< 20 ns
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\ 1.0 kQ | Cs* < 10 pF / » Cs* <10 pF
- -
-16V .- 16V
_»I L_‘IOto100|.Ls, _>| |« 101010045,
DUTY CYCLE =2% =  Scope rise time < 4.0 ns DUTY CYCLE=2% 6 1 40v=
*Total shunt capacitance of test jig connectors, and oscilloscope
FIG 1. Turn-On Time FIG 2. Turn-Off Time
30 10 3
~—] 70 Vee =30V
20 < ~_] ¢ >0 Ic/lg=10 1
S~ ~ -eb 4
Iy N 3.0 ,
s N )
o N Z 2.0 7
o 10 w 7
Z Y Q 7
= < 10 o
= 70 . <
Y N T 07 -
g NI Ccb Y -+ + P /
I 50 ~ g o5 e e —
S~ = Qr v
0.3 A
QA /l,
0.2 -
-
20 0.1
0.1 0.2 03 050.7 1.0 20 30 5.07.0 10 20 30 10 20 30 50 70 100 200 300 500
REVERSE VOLTAGE (VOLTS) Ic, COLLECTOR CURRENT (mA)
FIG 3. Capacitances FIG4. Charge Data
100 — T 7T 100 N~ — T 1
. N —H
70 ko \ Ic/lg =10 70 W Vee =30V
N A\ cc= -
50 \\\\\\ 50 \‘k Ic/g=10 _|_|
NN TN %@Vcc=30V 5
Z 30 \\\\ NG t@Vec=10V = 30 \\\
o \\ NE 1@ VBE(off) = 2 V— = N
= N N @V =0 =
= 20 \ 1| BE(off) 7 w 20
\ i—JL
N
10 N NN e 4/ 10 \\—E’/
> N\
7.0 7.0
N \‘\
5.0 5.0
10 20 30 50 70 100 200 300 500 10 20 30 50 70 100 200 300 500
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
FIG5. Turn-On Time FIG 6. Rise Time
WEITRON

http://www.weitron.com.tw



2N4403 W WEITRON

200 10
_ | [ ] \\
=== T~ _c/B=10 \\
. TSI "N
(%) ‘\ —
= 100 LA Y 3 \
w 4 e )
= Ic/lg = 20 \\ NS = o\ \ LIl Ic = 1.0 mA, Rs=4300
o 70 AN 3 T 1c=500un, Rs = 5600
2 AR = T Ic = 50uA, Rs = 2.7 kQ
& 50 ‘\\ 2 4 Y Ic = 10088, R = 16 k02
a IB1 =182 \ 2 A\ LD L
5 tsd=1-1/8 1 N\ £ \ Rl
30 \ 2 T Rs = OPTIMUM SOURCE RESISTANCE i
\
N
20 0
10 20 30 50 70 100 200 300 500 0.010.02 00501 02 05 1.0 20 50 10 20 50 100
Ic, COLLECTOR CURRENT (mA) f,FREQUENCY (kHz)
FIG.7 Storage Time FIG. 8 Frequency Effects
10
T 1000
f=1kHz
700
8
g \ / 500 — -
w6l IN a /., < 300 o
< I = 50uA Y4 g s
) \ /] /| = "
e N 100pA 71/ Z 200
& \ 500A /| = 1
o “ 1.0 mA / 5 2N4403 UNIT 1
Z 1 Q Viba » / ~ 100 2N4403 UNIT 2 | |
N W Ve g4 £ H
NN 7 A
'h\ NN 4// A 50
-~ | —t
0
50 100 200 500 1k 2k 5k 10k 20k 50k so—— AL LU
R, SOURCE RESIST ANCE (OHMS) : 4 03 00 07 030 07
FIG.9S Resist Effect Ic, COLLECTOR CURRENT (mAdc)
+¥ S0Urce esistance EHects FIG.10 Current Gain
= o ]
S0k 2N4403 UNIT 1 2 0> 2N4403 UNIT 1
g ~ 2N4403 UNIT 2 x =  Na403 UNIT 2
SN o N
I 20k " O 50
o 10k S S~ & RN S N
% ‘Sé%‘ 6 2.0 \‘\‘ 4/’
<Q: 5k ~ = é : Ny i —
i TN P
S ok ~ N H 10 S~ -
= ] ”
) ™ 9
1k 05
g :
Y 500 (>3
< o 02
200 £
0.1
100
T 03 03 05 07 10 5 30 5070 10 01 02 03 05 07 1.0 20 30 50 7.0 10
Ic, COLLECTOR CURRENT (mAdc) . '(C; ClzLingtOR CU;REN;;)"‘A‘::)R .
FIG.11 Input Impedance : age Feedback Ratio
WEITRON

http://www.weitron.com.tw



2N4403 W WEITRON

500
@ Padivi
L
3 > ~
:uj' 100 — —
™
Z 50
E P N
é 20 _ ~
5 10 A LA L
& — 2N4403 UNIT 135
3 S0—= 2N4403 UNIT 2
3
< 20
1.0
0.1 02 03 05 07 1.0 20 30 5070 10
Ic, COLLECTOR CURRENT (mAdc)
FIG. 13 Output Admittance
3.0 T T 1 T | ||
——— VCE=1.0V I e i e e L
z PRV S le—— VCE =10V e =1 TJ =125C ‘~~\
g L+ T - I 1= ==l | TSN
- Lt — | ™
% L —T ’—___’—-—"’:—___———‘— N 25C N \ \\.\§
g |t _____._-’ B m
= 1.0 — = -
— — e ] A — o d e
O e — — == -55C
N IR - — =~ N
< 05 = S~ O
E L — | "] \\ \\
o —— N V
=z
03 N
[N,
<
0.2
0.1 02 03 05 07 1.0 20 30 50 70 10 20 30 50 70 100 200 300 500
Ic, COLLECTOR CURRENT (mA)
FIG. 14 DC Current Gain
A
'8 1.0
= \
4 08
= \
2 \
= 06
E Ic=10mA 10 mA 100 mA 500 mA
z 0
0 4
5 N ~
'_
¥ X N
= 02 N N ‘\\
&
=
0.005  0.01 0.02 003 0.5 0.07 0.1 02 03 05 07 1.0 20 30 50 70 10 20 30 50
Ig, BASE CURRENT (mA)
FIG. 15 Collector Saturation Region
WEITRON

http://www.weitron.com.tw



2N4403 W WEITRON

10— 0.5
)= '// -

08 T 0

. VBE(sat) @ I c/IB=10_= === v for VCE(sat)
_ [l =TT o)
2 | | % 0.5

ot
Q 06 VBE(sat) @V CE =10 =
w Z 10 «
(U] w g
< [} 4/
5 04 e LA
o L Lt
= 8 1.5 3
O el
/ —‘—-
0.2 A 2.0 e = vs for VBg
VCE(sat) @ Ic/1B= 10411 il
01 02 05 1020 50 10 20 50 100 200 500 01 02 05 10 20 50 10 20 50 100 200 500
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
FIG. 16 ""On' Voltages FIG. 17 Temperature Coefficients

WEITRON

http://www.weitron.com.tw



‘ 2N4403 ‘ W WEITRON

TO-92 Outline Dimensions unit:mm
TO-92
* Dim Min Max
¢ | A 3.30 3.70
B 1.10 1.40
C 0.38 0.55
| D 0.36 0.51
| E 4.40 4.70
G 3.43 -
Il H 4.30 4.70
2 J 1.270TYP
: K 2.44 2.64
. L 14.10 14.50
i
[ - \ e
T -
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