SCCOS o

Elektronische Baudemente NPN Plastic Encapsulated Transistor

RoHS Compliant Product
A suffix of “-C” specifies halogen and lead free

FEATURES
e Switching Transistor SOT-23
MARKING
2X B V
P
PACKAGE INFORMATION ®

Package MPQ Leader Size
E Dl ¥
SOT-23 3K 7 inch — R_

F~

REF. MiIIi neter REF. lMiIIimeter
ORDER INFORMATION —— i Mex. | Min. | Ma.
B 2.10 2.95 H 0.55 REF.
Part Number Type c 120 | 17 3 0.08 | 0.20
D 0.89 1.3 K 0.6 REF.
MMBT4401 Lead (Pb)-free E [ 170 [ 23 L 0.95BSC
F 0.30 0.50 [
MMBT4401-C Lead (Pb)-free and Halogen-free Collector
®
@
Base
@)
Emitter
ABSOLUTE MAXIMUM RATINGS (Ta=25T unless otherwise noted)
Parameter Symbol Ratings Unit
Collector-Emitter Voltage Vceo 40 \%
Collector-Base Voltage Vceo 60 \%
Emitter-Base Voltage VEego 6 \%
Collector Current-Continuous Ic 600 mA
Total Device Dissipation FR-5 Board 1, Ta=25T 300 mw
Po
Total Device Dissipation FR-5 Board, Derate above 25C 1.8 mw/<
Thermal Resistance, Junction-Ambient Reaa 556 T
Total Device Dissipation Alumina Substrate 2 Ta=25CT 300 mwW
Pp
Total Device Dissipation Alumina Substrate, Derate above 25C 2.4 mwW/C
Thermal Resistance, Junction-Ambient Reaa 417 T
Junction, Storage Temperature Ti, Tste -55~150 T
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SCCOS

Elektronische Baudemente

MMBT4401
600mA, 40V

NPN Plastic Encapsulated Transistor

ELECTRICAL CHARACTERISTICS (Ta=25T unless otherwise noted)

Parameter | Symbol | Min. | Typ. | Max. | Unit | Test Conditions
On Cheracteristics
Collector-Emitter Breakdown Voltage V(BRricEO 40 - - VvV |lc=1mA, Ig=0
Collector-Base Breakdown Voltage V(er)cBO 60 - - V  |lc=10pA, Ig=0
Emitter-Base Breakdown Voltage V(BR)EBO 6 - - V  |le=10pA, Ic=0
Base Cut-off Current lgev - - 0.1 UA  |Vce=35YV, Ves=0.4V
Collector Cut-off Current Icex - - 0.1 UA  [Vce=35V, Vee=0.4V
hreq) 20 - - Ic=0.1mA, Vce=1V
hee) 40 - - lc=1mA, Vce=1V
DC Current Gain ® hree) 80 - - Ic=10mA, Vce=1V
hre) 100 - 300 Ic=150mA, Vce=1V
heegs) 40 - - 1c=500mA, Vce=2V
Collector-Emitter Saturation Voltage * VeE(sa - - 04 v lc=150mA, le=15mA
- - 0.75 Ic=500mA, 1g=50mA
Base-Emitter Saturation Voltage VeE(san) - - 0-95 v lc=150mA, le=15mA
- - 1.2 Ic=500mA, 1g=50mA
Small-Signal Characteristis
Current-Gain-Bandwidth Product fr 250 - - MHz  [Ic=20mA, Vce=10V, f=100MHz
Collector-Base Capacitance Ceb - 6.5 - pF  |Vce=5V, [g=0, f=1MHz
Emitter-Base Capacitance Ceb - 30 - pF  |Ves=0.5V, Ic=0, f=1MHz
Input Impedance hie 1 - 15 kQ  [Vce=10V, Ic=1mA, f=1kHz
Voltage Feedback Radio hre 0.1 - 8 x10™ Vce=10V, Ic=1mA, f=1kHz
Small-Signal Current Gain hte 40 - 500 Vce=10V, Ic=1mA, f=1kHz
Output Admittance hoe 1 - 30 pmhos [Vce=10V, Ic=1mA, f=1kHz
Switching Characteristics
Delay Time tg - 15 - Vee=30V, V=2V
Rise Time t - 20 - Ic=150mA, Ig1=15mA
Storage Time ts - 225 - ns Vee=30V
Eall Time t - 60 - Ic=150mA, Ig1=Ig2=15mA
Notes:
1. FR-5=1x0.75x0.062 in.
2. Alumina=0.4x0.3x0.024 in. 99.5% alumina.
3. Pulse Test: Pulse Width=300uS, Duty Cycle =2%.
SWITCHING TIME EQUIVALENT TEST CIRCUITS
+30V +30V
> |« 10t0100ps, 2000 ey [~ 10t0 100 s,
16V DUTY CYCLE =2.0%

( \ DUTYCYCLE=2.0%
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h <20ns
Scope rise time < 4.0 ns -40V —
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Figure 1. Turn-On Time Figure 2. Turn-Off Time
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SCCOS

Elektronische Baudemente

MMBT4401
600mA, 40V

NPN Plastic Encapsulated Transistor

TRANSIENT CHARACTERISTICS
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Figure 3. Capacitances
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Figure 5. Turn-On Time
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Figure 7. Storage Time
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Figure 8. Fall Time
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SCCOS

Elektronische Baudemente

MMBT4401
600mA, 40V
NPN Plastic Encapsulated Transistor

SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE
VCE = 10 Vdc, Tp = 25°C
Bandwidth = 1.0 Hz
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Figure 9. Frequency Effects

RS, Source Resistance (OHMS)
Figure 10. Source Resistance Effects

h PARAMETERS
VCE = 10 Vdc, f = 1.0 kHz, TA = 25°C

This group of graphs illustrates the relationship between
hfe and other "h" parameters for this series of transistors. To
obtain these curves, a hightgain and a lowzgain unit were

selected from the MMBT4401 lines, and the same units were
used to develop the correspondingly numbered curves on
each graph.

300 S0k -
200 L MMBT4401 UNIT1 |
— = Y MMBT4401 UNIT 2
e ~ ~N_ A
3 _,’/"'#-1\*: S ok N A
S 100 = N 8 S8
g — S 50k N
S 70 MMBT4401 UNIT1 7] g5 NN
3 MMBT4401 UNIT2 [ g N N
- 50 = ]
£ E 20k SN
a; NN
30 < 10k S
20 500
0.1 02 03 05 07 10 20 30 50 70 10 0.1 02 03 0507 10 20 30 50 70 10
lc, Collector Current (mA) I, Collector Current (mA)
Figure 11. Current Gain Figure 12. Input Impedance
10 100
— 'J
b 7.0 - - Z
S 5'0 » E J//’
x N MMBT4401 UNIT1 [ [ [] £ v 4
o o MMBT4401 UNIT2 | | || = 7
e 30 = 2
3] N 20 s
T 5 N - 3 A
x = ~ = -
g N L1 P = 10
% N R\\ //’ _E e a5
g Sma wiia < gy MMBT4401 UNIT 1
s b NEAN » 3 50 s MMBT4401 UNIT 2
— >
g o0s A 3 =
G . 20 ==
> 8
5 03 £
2
0.2 1.0
041 02 03 0507 10 20 30 5070 10 041 02 03 05 07 10 20 30 50 70 10

I, Collector Current (mA)
Figure 13. Voltage Feedback Ratio
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I, Collector Current (mA)
Figure 14. Output Admittance
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SCCOS

Elektronische Baudemente

MMBT4401
600mA, 40V
NPN Plastic Encapsulated Transistor

STATIC CHARACTERISTICS
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Figure 15. DC Current Gain
1.0 ‘ ‘
> T)=25°C
o 08
o
8 \
g 0.6 \
2 | \ic=1om | 10ma 100 mA N | 500ma
£ N~
UﬁJ 04 \ \ .-"“'---...
5 0
: \ \
= \ N
O 02 ]
>’ S~ —
0
0.01 002 003 005 007 0.1 02 03 05 04 1.0 20 30 50 70 10 20 30 50
IB, Base Current (mA)
Figure 16. Collector Saturation Region
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e, Collector Current (mA)
Figure 17. “On” Voltages
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Ic, Collector Current (mA)
Figure 18. Temperature Coefficients
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