UNISONIC TECHNOLOGIES CO., LTD

MMBT4401 NPN SILICON TRANSISTOR

NPN GENERAL PURPOSE
AMPLIFIER 3
1
u DESCRIPTION 2
The UTC MMBT4401 is designed for use as a medium power SOT-23

amplifier and switch requiring collector currents up to 500mA.
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SOT-323
B ORDERING INFORMATION
Ordering Number Pin Assignment .
Normal Lead Free Halogen Free Package 1 2 3 Packing

MMBT4401-AE3-R | MMBT4401L-AE3-R | MMBT4401G-AE3-R | SOT-23 E B C | Tape Reel
MMBT4401-AL3-R MMBT4401L-AL3-R | MMBT4401G-AL3-R | SOT-323 | E B C | Tape Reel

MMBT4401L-AE3-R
| E— (1)Packing Type (1) R: Tape Reel
(2)Package Type (2) AE3: SOT-23, AL3: SOT-323

(3)Lead Plating (3) G: Halogen Free, L: Lead Free Plating, Blank: Pb/Sn

B MARKING
i

2X D-r_ L: Lead Free
H 5 G: Halogen Free
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MMBT4401

NPN SILICON TRANSISTOR

u ABSOLUTE MAXIMUM RATING (Ta=25°C, unless otherwise specified) (Note)

PARAMETER SYMBOL RATINGS UNIT
Collector-Base Voltage Veeo 60 V
Collector-Emitter Voltage Vceo 40 Vv
Emitter-Base Voltage VEego 6 V
Collector Current-Continuous lc 600 mA
Total Device Dissipation P 350 mwW
Derate above 25C P 2.8 mW/°C
Junction Temperature Ty +150 °C
Storage Temperature TsTc -40 ~ +150 °C

Note 1. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty

cycle operations.

2. Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B THERMAL DATA (Ta=25°C, unless otherwise specified)

CHARACTERISTIC

SYMBOL

RATING

UNIT

Junction to Ambient

Bua

357

°C/W

B ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER [SYMBOL|  TESTCONDITIONS [ MIN | TYP | MAX [ UNIT

OFF CHARACTERISTICS
Collector-Base Breakdown Voltage BVceo [lc=0.1mA, Ig=0 60 \
Collector-Emitter Breakdown Voltage (note) | BVceo |lc=1mA, 1g=0 40 V
Emitter-Base Breakdown Voltage BVego [le=0.1mA, Ic=0 6 V
Collector Cut-off Current lcex |Vce=35V, Vegs=0.4V A
Base Cut-off Current lsL Vce=35V, Vgg=0.4V WA
ON CHARACTERISTICS (note)

hFE1 VCE=1V, |c=0.1mA 20

hFEz VCE=1V, |(;=1 mA 40
DC Current Gain hees  [Vee=1V, Ic=10mA 80

hFE4 VCE=1V, |c=150mA 100 300

hees  |Vce=2V, Ic=500mA 40
Collector-Emitter Saturation Voltage \\ZE((:TTZ :;;(5)822 :z;;gmﬁ 00.'745 x
Base-Emitter Saturation Voltage xz;:;; :2;;2822 :z;;gzﬁ 0.75 ()1.?25 x
SMALL SIGNAL CHARACTERISTICS1
Current Gain Bandwidth Product fr Vee=10V, 1c=20mA, f=100MHz| 250 MHz
Collector-Base Capacitance Ceb Ves=5V, Ig=0, f=140kHz 6.5 pF
Emitter-Base Capacitance Ceb Vee=0.5V, Ic=0, f=140kHz 30 pF
Input Impedance hie  |Vce=10V, lc=1mA, f=1kHz 1 15 kQ
Voltage Feedback Ratio hre Vee=10V, lc=1mA, f=1kHz 0.1 8 x10*
Small-Signal Current Gain hfe Vce=10V, Ic=1mA, f=1kHz 40 500
Output Admittance hoe [Vce=10V, Ic=1mA, f=1kHz 1 30 |umhos
SWITCHING CHARACTERISTICS

. VCC=30V, VEB=2V
Delay Time to lo=150mA lgr=15mA 15 ns
. . Vec=30V, Veg=2V
Rise Time tr lc=150mA ls1=15mA 20 ns
Storage Time ts 225 ns
. Vee=30V, Ic=150mA
Fall Time tr lo1= lap=15mMA 30 ns
Note: Pulse test: PulseWidth<300us, Duty Cycle<2%
20f6
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MMBT4401 NPN SILICON TRANSISTOR

B TEST CIRCUIT

Figure1. Saturated Turn-On Switching Timer

-1,5vV 6V

Note:BVeso=5V 1k 3 370
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Figure2. Saturated Turn-Off Switching Timer
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MMBT4401

NPN SILICON TRANSISTOR

B TYPICAL CHARACTERISTICS

Typical Pulsed Current Gain
vs Collector Current
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Emitter Transition and Output

Capacitance vs Reverse Bias Voltage

20\\\ F=AMHZ[ [T
\\~\\
16
ANEI
y “te
12
N
8\‘ N Cob
g
\\\\
4 T~
0.1 1 10 100

Reverse Bias Voltage (V)

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

4 of 6
QW-R206-035.F



MMBT4401 NPN SILICON TRANSISTOR

B TYPICAL CHARACTERISTICS(Cont.)

Turn On and Turn Off Times Switching Times
vs Collector Current 400 vs Collector Current
400
T TTTTTT
e T e
ls1=ls2=10 ls1=ls2= 7
320 320
’VCC =25V ’VCC =25V
- 240 § g 240
c )
~ ts N
\ S S N
g 160 ANQ = 160 \\
= N N
N
80 tor 80 t f;L ™~
ton ] 7tD\ =
0 0 N
10 100 1000 10 100 1000
Collector Current, Ic (mA) Collector Current, Ic (mA)
Power Dissipation vs . o
Ambient Temperature Common Emitter Characteristics
1 S
2 7VCE =10V
S o Ty=25C )
< [®)) | |
<078 8 O i=1kHz e
c S < v
2 ° g hoe
2 £l \ A e
o SOT-23 o
5 0.25 T~ T A
3 ~ = N\ - hfe
o ~< S P~
0 25 50 75 100 125 150 0 10 20 30 40 50 60
Temperature (C) Collector Current, Ic (mA)
Common Emitter Characteristics Common Emitter Characteristics
O 24— | A 3 13 T T |
Q Ve S1OV o/ PREIE Th=257C hfe
. ol-lc=10m hre /i 8 12 Ic=10mA _
_ / > . e
o f=1kHz 5 = 115\ |=tkHz |/
S 16 /L~ hfe ol \ 7~ _hie
2 p L7 B R R N
S ., / £ 105 \ s 7
> TN — hoe i 1 "
o
'S 08 o 095 /\\ hre
. 2 09 el
= = 085 AN
o 04 o - hoe
@ © 08 =
E 0 3 075
O 0 20 40 60 80 100 O 0 5 10 15 20 25 30 35
Ambient Temperature, T (°C) Collector Voltage, Vce (V)

UNISONIC TECHNOLOGIES CO., LTD 506
www.unisonic.com.tw QW-R206-035.F



MMBT4401

NPN SILICON TRANSISTOR

] TYPICAL CHARACTERISTICS(Cont.)
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UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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