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Dimensions in inches and (millimeters)

Features■ 

■ Mechanical data

■ Maximum ratings

Rating at 25  ambient temperature unless otherwise specified. Single phase, half wave, 60Hz, resistive or inductive load. 
For capacitive load, derate current by 20%.

OC

.

Lead-free parts for green partner, exceeds environmental 

   standards of MIL-STD-19500 /228

• 

• 

• 

• 

Epitaxial plana chip construction.

As complementary type, the NPN transistor MMBT4403 is

   recommended

Suffix "G" indicates Halogen-free part, ex.MMBT4401G.

MMBT4401
600mA General Purpose NPN Epitaxial Planar Transistor
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• Case : Molded plastic,  SOT-23

• Terminals : Solder plated, solderable per

                       MIL-STD-750, Method 2026

• Mounting Position : Any

• Weight : Approximated 0.008 gram

• Epoxy:UL94-V0 rated flame retardant

 Operating temperature

TSTG -55 ~ +150

oC

 1.FR-5 = 1.0 X 0.75 X0.062 in.
 2.Alumina = 0.4 X 0.3 X 0.024 in. 99.5% alumina.

PARAMETER

 Collector-Base voltage

 Collector-Emitter voltage

 Emitter-Base voltage

 Collector current

 Total device dissipation FR-5 board(1)

 Storage temperature

CONDITIONS Symbol

VCBO

VCEO

VEBO

IC

PD

TJ

MMBT4401

60

40

6.0

600

-55 ~ +150

UNIT

V

V

V

mA

mW

 Junction to ambient RθJA 556 OC/W

PD

 Thermal resistance

225

1.8

O T  = 25 CA

O Derate above 25 C
OmW/ C

 Total device dissipation alumina substrate(2)
PD mW

 Junction to ambient RθJA 417 OC/W

PD

 Thermal resistance

300

2.4

O T  = 25 CA

O Derate above 25 C
OmW/ C

 Marking code 2X
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■ Electrical characteristics

PARAMETER

 Collector-Base breakdown voltage

 Collector-Emitter breakdown voltage(3)

 Emitter-Base breakdown voltage

 Base cutoff current

CONDITIONS Symbol

V (BR)CBO

V (BR)CEO

V (BR)EBO

IBL

ICEX

MIN. TYP. MAX.

60

40

6.0

0.1

UNIT

V

V

V

µA

Off characteristivs

 I  = 0.1mA, I  = 0EC

 I  = 1.0mA, I  = 0BC

 I  = 0.1mA, I  = 0E C

 Collector cutoff current

 V  = 35Vdc, V  = 0.4 VdcCE EB

 V  = 35Vdc, V  = 0.4VdcCE EB

 3.Pulse test : pukse width < 300uS, duty cycle < 2.0%.

PARAMETER

 DC current gain

CONDITIONS Symbol

HFE

MIN. TYP. MAX.

20

40

80

100

UNIT

-

Vdc

40

On characteristivs(3)

 I  = 0.1mA, V  = 1.0VCEC

 I  = 1.0mA, V  = 1.0VCEC

 I  = 10mA, V  = 1.0VCEC

 I  = 150mA, V  = 1.0VCEC

 I  = 500mA, V  = 2.0VCEC

 Collector-Emitter saturation voltage(3)

 Base-Emitter saturation voltage(3)

 I  = 150mA, I  = 15mABC

 I  = 500mA, I  = 50mABC

 I  = 150mA, I  = 15mABC

 I  = 500mA, I  = 50mABC

Vdc

0.4

0.75

0.95

1.20

0.75

VCE(sat)

VBE(sat)

PARAMETER

 Input capacitance

CONDITIONS Symbol

C ibo

MIN. TYP. MAX.

250

6.5

30

1.0

UNIT

-

0.1

Small-signal characteristivs

 I  = 20mA, V  = 10V, f = 100MHzC CE

 Output admittance

500

30

h fe

 Current-gain-bandwidth product(4)

 Output capacitance

 Input impedance

 Voltage feeback radio

 Small-signal current gain

 V  = 5.0V, I  = 0, f = 1.0MHzCB E

 V  = 0.5V, I  = 0, f = 1.0MHzEB C

 V  = 10V, I  = 1.0mA, f = 1.0KHzCE C

 V  = 10V, I  = 1.0mA, f = 1.0KHzCE C

 V  = 10V, I  = 1.0mA, f = 1.0KHzCE C

 V  = 10V, I  = 1.0mA, f = 1.0KHzCE C

fT

Cobo

h ie

h re

hoe

15

8.0

 40

1.0

-4X 10

µmhos

VdcpF

KΩ

MHz

pF

PARAMETER

 Storage time

CONDITIONS Symbol

ts

MIN. TYP. MAX.

20

225

UNIT

Switching characteristivs

 Delay time

 Rise time

 Fall time

 V  = 30V, V  = 2.0Vdc, I  = 150mA, I  = 15mACC BE C B1

td

tr

tf 30
 V  = 30V, I  =150mA, I  = I  = 15mACC C B1 B2

nS

15

 4.f  is defined as the frequency at which h  extrapolates to unity.T fe

0.1

300
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■ Switching time equivalent test circuits 

+ 16V

1.0 to 100uS
Duty cycle ~ 2.0%

0
- 2V

< 2nS

CS* < 10pF

+ 30V

1 KΩ

200Ω

Fig.1 Turn-on time

1.0 to 100uS
Duty cycle ~ 2.0%

+ 16V

- 14V

< 20nS

0 CS* < 10pF

+ 30V

1 KΩ

200Ω

1N914

- 4V

Fig.2 Turn-off time
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■ Rating and characteristic curves 

Fig.1- Capacitances
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Fig. 2-Charge Data
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Fig. 6- Fall Time
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■ Rating and characteristic curves 

Document ID : DS-22M22
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Fig.7- DC Current Gain
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FIG.8- Collector Saturation Region
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■

■

■

■

■

■

 CITC reserves the right to make changes to this document and its products and specifications at any
   time without notice.

 Customers should obtain and confirm the latest product information and specifications before final
   design, purchase or use.

 CITC makes no warranty, representation or guarantee regarding the suitability of its products for any
   particular purpose, nor does CITC assume any liability for application assistance or customer product
   design. 

 CITC does not warrant or accept any liability with products which are purchased or used for any
   unintended or unauthorized application.

 No license is granted by implication or otherwise under any intellectual property rights of CITC.

 CITC products are not authorized for use as critical components in life support devices or systems
   without express written approval of CITC.

http://www.citcorp.com.tw/                 Tel:886-3-5600628                 Fax:886-3-5600636

Add:Rm. 3, 2F., No.32, Taiyuan St., Zhubei City, Hsinchu County 302, Taiwan (R.O.C.)

Dimensions in inches and (millimeters)

■ SOT-23 foot print 

B

0.037 (0.95)

A

0.037 (0.95)

C

0.035 (0.90)

C

D

E

A

B

D

0.031 (0.80)

E

0.079 (2.00)

Document ID : DS-22M22
Issued Date : 2010/05/05
Revised Date : 2012/05/31
Revision : C

MMBT4401
600mA General Purpose NPN Epitaxial Planar Transistor


