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MMST3904

NPN General Purpose Transistor
COLLECTOR
3
FEATURES
* Ideal for Medium Power Amplification and
Switching EA]QE
* Complementary PNP Type available(MMST3906) -
MECHANICAL DATA ! 2
* Case: SOT-323 Plastic :".“I;T:%
* Case material: “Green” molding compound, UL - N
flammability classification 94V-0, (No Br. Sb. CI)
* Lead Free in RoHS 2002/95/EC Compliant
Maximum Ratings @ T, = 25T
Characteristic Symbol Value Unit
Collector-Base Voltage Vceo 60 \%
Collector-Emitter Voltage Vceo 40 \%
Emitter-Base Voltage VEeso 6 V
Collector Current -Continuous Ic 200 mA
Total Power Dissipation FR-4 board Pp 150 mwW
Junction Temperature T, 150 T
Storage Temperature Range Tste -55~+150 C
Electrical Characteristics @ T = 25°C unless otherwise specified
Characteristic Test Condition Symbol Min. Typ. Max. Unit
Collector-base breakdown voltage Ic=10pA,l=0 Veeo 60 V
Collector-emitter breakdown voltage | Ic=1mA,Ig=0 Vceo 40 \%
Emitter-base breakdown voltage I[e=10pA,lc=0 Veso 6 V
Collector-emitter cut-off current Vce=30V,Vegemn=3V lcex 0.05 uA
VCE:1V,|C:0.1mA hFE1 40
VCE:1V,|C:1mA hFE2 70
DC current gain Vcee=1V,lc=10mA hees 100 300
VCE=1V,IC=50mA hFE4 60
VCE=1V,IC=100mA hFE5 30
. . Ic=10mA,lzg=1mA Vce(sat)1 0.2 V
Collector-emitt turat It
ollector-emitter saturation voltage  |4*=27- " = r Vce(sat)2 0.3 \Y
o . Ic=10mA,lz=1mA Vge(sat)1 0.65 0.85 V
Base-emitter saturation voltage 1.=50mA. ls=5mA Vee(sat)2 095 v
" Vce=20V,lc=10mA,
Transition frequency f=100MHz fr 300 MHz
Output Capacitance Vep=5V,Ig=0,f=1MHz Cob 4 pF
Delay time V=3V, Vag(e=0.5V Ty 35 nS
Rise time Ic=10mA , Iz;= TmA T, 35 nS
Storage time Vcee=3.0V, Ic=10mA Ts 200 nS
Fall time lg1=-1g2=TmA T 50 nS
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SOT-323 Outline Dimension
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Symbol Dimension In Millimeters
Min Max.

A 1.80 2.20
B 1.15 1.35
C 0.80 1.00
D 0.30 0.40
G 1.20 1.40
H 0.00 0.10
J 0.10 0.25
K 0.425 REF
L 0.650 BSC
N 0.700 REF
S 2.00 2.40

Device Marking :

Device P/N

Marking code

MMST3904

AM




Electrical characteristic curves

TIME (ns)

t¢, STORAGE TIME (ns)

NF, NOISE FIGURE (dB)

Fig.1 Turn-On Time

Fig.2 Rise Time

—_— Ty=25C
—— Ty=125°C

500

500 T T N TTTTT T
300 o lg/lg=10 _| 300 \‘\ Veg =40V _|
200 AN 200 N le/lg = 10
\\ N
N
100 L \\\;\ h, \; 100 N
™~ ~ NS 1 2 N
70 < NN 1@Vee=30V ] £ 7 N
50 NN A4 = 50 AN
N N i N
30 \“\ ANIENNY o Z ) RN
20 AERNAN ATV 4 = oy AN £
o = - "‘::"-EE--
10 |= MMBT3904WT1 ™~ S Y 10
— *% MMBT3904WT 1
7 14@Vop=0V 20V - 7 I
5 T 5 I
1.0 20 30 5070 10 20 30 50 70 100 200 1.0 2030 5070 10 20 30 50 70 100 200
I, COLLECTOR CURRENT (mA) Ic. COLLECTOR CURRENT (mA)
Fig.3 Storage Time Fig.4 Fall Time
5[][] T TTTT T 5[][] ‘ \ | | | | || |
300 :'s :tls' gt i 300 Y Vego=40V _|
200 Ig/lg =20 ol Ieflg=10 B1=182 | 200 Ig1 =Ig2
e — == o b =
L = EEFS=y ‘_‘| H = loflg=20
100 == 2 100 iﬁ‘k
70 L R
50 blg=20"—™Ny K 50 T
T ~ = o~y —
30 lflg=10"_| & 5 loflg = m/’x‘\‘:i *‘th..___
g o~ bl T feln e |
20 20 T~
10 = 10 I
— MMBT3904WT1 MMBT3904WT1
/ I / I
T T 1 I b
10 20 30 50 70 10 20 30 50 70 100 200 10 20 30 507010 20 30 50 70 100
I, COLLECTOR CURRENT {mA) I, COLLECTOR CURRENT (mA)
Fig.5 Noise Figure Fig.6 Noise Figure
(Vcg = 5.0 Vdc, Ta = 25°C, Bandwidth = 1.0 Hz)
12\ I I I O B W T T T T 10 /T 7
'SOURCE RESISTANCE = 200 © ~ f=10KHZ T o ‘/r‘ /
10 (] le=10mA " aann I/
IR = ¥ 4
T 1T L L % 10 Ic:[]SmA / } y
8 5 SOURCE RESISTANCE = 200 €2 o /?“- 45 1]
N NG Ic =0.5mA 5 7 |c|=?0uA
s L NCT N RN Q N Vi PLial g 1
N[ | SOURCE RESISTANCE = 1.0k I N palVi AT o =100pA
e Ic =50 pA S N A A 1A
| NN S = w.
¢ II| “ ..----'---—-:--""-_ Lé: 4 \"n--\"ﬁ h‘\ I///
I'. | {’_-.--
2T SOURCE RESISTANCE = 500 Q 2
[ g =100 pA MMBT3904WT1 11| MMBT3904WT1 71
0 L 1 L el L L 1 | | | Ll 0 | | | |
01 02 04 10 20 40 10 20 40 100 01 02 04 10 20 40 10 20 40 100

f, FREQUENCY (kHz)

Rs, SOURCE RESISTANCE (k OHMS)




Electrical characteristic curves

Fig.7 Current Gain Fig.8 Output Admittance
(Vce =10 Vdc, T = 1.0 kHz, Ta = 25°C)
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Electrical characteristic curves

Vg, COLLECTOR EMITTER VOLTAGE (VOLTS)

Ve (sat), COLLECTOR-EMITTER

Fig.12 Collector Saturation Region
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Fig.13 Collector Emitter Saturation Voltage
vs. Collector Current
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Fig.14 Base Emitter Saturation Voltage
Vs. Collector Current
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Fig.15 Base Emitter Voltage vs. Collector Current
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Electrical characteristic curves
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Fig.16 Temperature Coefficients
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Legal Disclaimer Notice L I T E@}]

MMST3904

Important Notice and Disclaimer

LSC 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.

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

LSC products are not authorized for use as critical components in life support devices or
systems without express written approval of LSC.
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New Marking Rule Notification

Range: In order to have well management in process control, the
new marking rule is applied to small signal device including
Switching Diode, Transistor and Schottky Diode.

Package: SOT-23 / SOT-323 / SOT-523
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