
MMBT6427 Darlington Transistor

NPN Silicon

Features

• These Devices are Pb−Free, Halogen Free/BFR Free and are RoHS
Compliant

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector−Emitter Voltage VCEO 40 Vdc

Collector−Base Voltage VCBO 40 Vdc

Emitter−Base Voltage VEBO 12 Vdc

Collector Current − Continuous IC 500 mAdc

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Total Device Dissipation FR−5 Board,
(Note 1) TA = 25°C
Derate above 25°C

PD
225
1.8

mW
mW/°C

Thermal Resistance, Junction−to−Ambient R�JA 556 °C/W

Total Device Dissipation Alumina Substrate,
(Note 2) TA = 25°C
Derate above 25°C

PD
300
2.4

mW
mW/°C

Thermal Resistance, Junction−to−Ambient R�JA 417 °C/W

Junction and Storage Temperature TJ, Tstg −55 to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.
1. FR−5 = 1.0 x 0.75 x 0.062 in.
2. Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.
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ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

Characteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector−Emitter Breakdown Voltage
(IC = 10 mAdc, VBE = 0)

V(BR)CEO
40 −

Vdc

Collector−Base Breakdown Voltage
(IC = 100 �Adc, IE = 0)

V(BR)CBO
40 −

Vdc

Emitter−Base Breakdown Voltage
(IC = 10 �Adc, IC = 0)

V(BR)EBO
12 −

Vdc

Collector Cutoff Current
(VCE = 25 Vdc, IB = 0)

ICES
− 1.0

�Adc

Collector Cutoff Current
(VCB = 30 Vdc, IE = 0)

ICBO
− 50

nAdc

Emitter Cutoff Current
(VEB = 10 Vdc, IC = 0)

IEBO
− 50

nAdc

ON CHARACTERISTICS

DC Current Gain
(IC = 10 mAdc, VCE = 5.0 Vdc)
(IC = 100 mAdc, VCE = 5.0 Vdc)
(IC = 500 mAdc, VCE = 5.0 Vdc)

hFE
10,000
20,000
14,000

100,000
200,000
140,000

−

Collector−Emitter Saturation Voltage
(IC = 50 mAdc, IB = 0.5 mAdc)
(IC = 500 mAdc, IB = 0.5 mAdc)

VCE(sat)
(3)

−
−

1.2
1.5

Vdc

Base−Emitter Saturation Voltage
(IC = 500 mAdc, IB = 0.5 mAdc)

VBE(sat)
− 2.0

Vdc

Base−Emitter On Voltage
(IC = 50 mAdc, VCE = 5.0 Vdc)

VBE(on)
− 1.75

Vdc

SMALL−SIGNAL CHARACTERISTICS

Output Capacitance
(VCB = 10 Vdc, IE = 0, f = 1.0 MHz)

Cobo
− 7.0

pF

Input Capacitance
(VEB = 0.5 Vdc, IC = 0, f = 1.0 MHz)

Cibo
− 15

pF

CurrentGain − High Frequency
(IC = 10 mAdc, VCE = 5.0 Vdc, f = 100 MHz)

|hfe|
1.3 −

Vdc

Noise Figure
(IC = 1.0 mAdc, VCE = 5.0 Vdc, RS = 100 k�, f = 1.0 kHz)

NF
− 10

dB

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
3. Pulse Test: Pulse Width = 300 �s, Duty Cycle = 2.0%.
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Figure 1. Transistor Noise Model

NOISE CHARACTERISTICS
(VCE = 5.0 Vdc, TA = 25°C)

Figure 2. Noise Voltage

f, FREQUENCY (Hz)

50

100

200

500

20

Figure 3. Noise Current
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Figure 4. Total Wideband Noise Voltage
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Figure 5. Wideband Noise Figure
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Figure 6. Capacitance
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Figure 7. High Frequency Current Gain
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Figure 8. DC Current Gain
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Figure 9. Collector Saturation Region

IB, BASE CURRENT (�A)

2.0

200�k

5.0

0.04

4.0

2.0

1.0
0.8

0.6

0.4

0.2

TJ = 25°C

C
, C

AP
AC

IT
AN

C
E 

(p
F)

1.5

2.0

2.5

3.0

1.0

0.5

|h
fe

|, 
SM

AL
L-

SI
G

N
AL

 C
U

R
R

EN
T 

G
AI

N

h F
E,

 D
C

 C
U

R
R

EN
T 

G
AI

N

V C
E

, C
O

LL
EC

TO
R

-E
M

IT
TE

R
 V

O
LT

AG
E 

(V
O

LT
S)

0.1 0.2 0.4 1.0 2.0 4.0 10 20 40

Cibo

Cobo

0.5 1.0 2.0 0.5 10 20 50 100 200 500

VCE = 5.0 V
f = 100 MHz
TJ = 25°C

100�k
70�k
50�k

30�k
20�k

10�k
7.0�k
5.0�k

3.0�k

2.0�k
7.0 10 20 30 50 70 100 200 300 500

TJ = 125°C

25°C

-�55°C
VCE = 5.0 V

0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 100 200 500 1000

TJ = 25°C

IC = 10 mA 50 mA 250 mA 500 mA

Figure 10. “On” Voltages
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Figure 11. Temperature Coefficients
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Figure 12. Thermal Response
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Z�JC(t) = r(t) • R�JC�TJ(pk) - TC = P(pk) Z�JC(t)
Z�JA(t) = r(t) • R�JA�TJ(pk) - TA = P(pk) Z�JA(t)

Design Note: Use of Transient Thermal Resistance Data
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PACKAGE OUTLINE  
 

Plastic surface mounted package; 3 leads SOT-23  
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