SCCOS

Elektronische Baudemente

MMBT3904-C
200mA, 40V

NPN Plastic Encapsulated Transistor

FEATURES

RoHS Compliant Product

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

e Collector Current Capability 1c=200mA
e Collector-Emitter Voltage Vcgo=40V

SOT-23

APPLICATION
e General Switching and Amplification.
MARKING
1AM = 1AM
. LR ]
illi illi
REF [ in. T Mg ReF [in. | Max
A 2.70 3.10 G 0o | o018
B 2.10 2.95 H 0.55 REF.
C 1.20 1.7 J 0.08 | 0.20
D 0.89 1.3 K 0.6 REF.
PACKAGE INFORMATION B Lo th
Package MPQ Leader Size F_[ 030 | 050
SOT-23 3K 7 inch
Collector
®
ORDER INFORMATION
Part Number Type ®
Base
MMBT3904-C Lead (Pb)-free and Halogen-free
@
Emitter
ABSOLUTE MAXIMUM RATINGS (Ta=25<T 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 200 mA
Total Device Dissipation FR-5 Board 1, Ta=25T 225 mw
Ppb
Total Device Dissipation FR-5 Board, Derate above 25C 1.8 mw/<
Thermal Resistance, Junction-Ambient Reia 556 TIW
Total Device Dissipation Alumina Substrate 2 Ta=25T 300 mwW
Total Device Dissipation Alumina Substrate, Po
Derate above 25T 2.4 mwW/C
Thermal Resistance, Junction-Ambient Reia 417 TW
Junction, Storage Temperature Ti, Tste -55~150 T
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SCCOS

Elektronische Baudemente

MMBT3904-C
200mA, 40V

NPN Plastic Encapsulated Transistor

ELECTRICAL CHARACTERISTICS (Ta=25T unless otherwise noted)

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%.

http://www.SeCoSGmbH.com/

Parameter Symbol Min. Max. Unit Test Conditions
Collector-Emitter Breakdown Voltage V(ericEO 40 - \Y Ic=1mA, lg=0
Collector-Base Breakdown Voltage V(ericBo 60 - \Y Ic=10pA, lIe=0
Emitter-Base Breakdown Voltage V(sRr)EBO 6 - \Y le =10pA, Ic=0
Base Cut-off Current lsL - 50 nA Vce=30V, Veg= 3V
Collector Cut-off Current lcex - 50 nA Vce=30V, Veg=3V

heeq) 40 - Ic=0.1mA, Vce=1V
hre) 70 - lc=1mA, Vce=1V
DC Current Gain * heee) 100 300 Ic=10mA, Vce=1V
hre) 60 - Ic=50mA, Vce=1V
hregs) 30 - Ic=100mA, Vce=1V
- 0.2 Ic=10mA, lg=1mA
Collector-Emitter Saturation Voltage * VcE(sat) \Y,
- 0.3 Ic=50mA, lg=5mA
_ _ s 0.65 0.85 Ic=10mA, lg=1mA
Base-Emitter Saturation Voltage VBE(sat) \%
- 0.95 Ic=50mA, lg=5mA
Current-Gain-Bandwidth Product fr 300 - MHz lc=10mA, Vce=20V, f=100MHz
Output Capacitance Cobo - 4 pF Veg=5Y, Ig=0, f=1MHz
Input Capacitance Cibo - 8 pF Veg=0.5V, Ic=0, f=1MHz
Input Impedance hie 1 10 kQ Vce=10V, Ic=1mA, f=1kHz
Voltage Feedback Radio hre 0.5 8 x10™ Vce=10V, Ic=1mA, f=1kHz
Small-Signal Current Gain hte 100 400 Vce=10V, Ic=1mA, f=1kHz
Output Admittance Hoe 1 40 pymhos  [Vce=10V, Ic=1mA, f=-1kHz
Noise Figure NF - 5 dB ;iclE;SZV‘ lc=100pA, Rs=1KQ
Delay Time td - 35 Vee=3V, Vge= -0.5V
Rise Time tr - 35 lc=10mA, lg1=1mA
Storage Time ts - 200 ns Vee=3Vd
Fall Time tf - 50 lc=10mA, Ig1=lg2=1mA
Notes:
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SCCOS M comaaon

Elektronische Baudemente NPN Plastic Encapsulated Transistor
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SCCOS

Elektronische Baudemente

MMBT3904-C
200mA, 40V

NPN Plastic Encapsulated Transistor

TYPICAL TRANSIENT CHARACTERISTIC CURVES

500 [ [EEN 500 [N [T
300 Q‘ Ic/1B=10 ——| 30— s T
200 AN 200 RS <
N AN
N =z A
100 g N~ 2 10 v
—_ (N
g 70 a \ \\‘“ ; 70 SN
g AN - 4 = DN
= 0 N N \\\ trf@Vcc=3.0v | = 50 N
N
E 30 AN N ‘l'/ ‘2 30 SN
o NN AT v L % N 7
N N - — & 20 AN Z7
— I =~
N NN 15V
10 = — 10
7 tg@Vop=0v i ;
5 L1 [ 5
1.0 20 30 50 7.0 10 20 30 50 70 100 200 10 50 30 50 7.0 10 20 30 50 70 100 200
Ic COLLECTOR CURRENT Ic COLLECTOR CURRENT (mA)
FIG.5 Turn-On Time FIG.6 Rise Time
500 T 1 [TTIIT T 1] 500 R ] !HH
ti=tc-1/8t N\ D
200 L ! |/|| |1|o| |S |S ' 300 Q S Vee=4ov: T
= Ic/1g=20 B= = Q 7
Z 200 - C/B ~ IO B1='B2 — 200 \\-\ S lB1=lg2 |
= P e S S S z N Ic/1g=20
2 FZ E39 g N7
2 100 i — E 100 -
= N NI
m 70 HT = AN
E 50 Ic/1g=20 i = 50 ‘F‘\\ N
TTTTT [ N >
S 30 Ic/lg=10 "~ | £ 3 Ic/1g=10 ‘)\‘ S
= = B SN n “
[7,) — 20 o T o |
oo 20 NI+ LT
\~~.
10 10
7 7
5 5
1.0 20 3.0 50 7.0 10 20 30 50 70 100 200 1.0 20 3.0 50 7.0 10 20 30 50 70 100 200

IC COLLECTOR CURRENT (mA)
FIG.7 Storage Time

Ic COLLECTOR CURRENT (mA)
FIG.8 Fall Time

TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS NOISE FIGURE VARIATIONS
(VCE=5.0 Vdc. TA=25 C, Bandwidth=1.0Hz)

EIN T TTTIIT T T T TTTT] 14

SOURCE RESISTANCE=200

[ |C=1 0mA 12

g LU
g U ISR 3
g \ SOURCE RESISTANCE=200 2 S
% N X// Ic=0.5mA g
S NN L 1 3 s
=TS SOURCE RESISTANCE=1.0k H =
g 1 1c=50uA i o
Z N = @
g . NS N I | %
= \ M~~~ T = 4
z \ [ — z

2 [V SOURCE RESISTANCE=500% 2

L Ic=100pA
oL i 11 0
0.1 02 04 10 20 40 10 20 40 100
f FREQUENCY (kHz)
FIG.9

http://www.SeCoSGmbH.com/

LT L, /
Ic=1.0mA / /
A

1c=0.5mA ,/ / /!
A / 3
V4 Ic=50 iA TTT]
\\ V
h / / Ic=100 UA
/|

| - 'A

\ N g A

0. 02 04 10 20 40 10 20 40 100

Rg SOURSE RESISTANCE (kOHMS)
FIG.10

Any changes of specification will not be informed individually.

25-May-2017 Rev. D

Page 4 of 6




SCCOS

Elektronische Baudemente

MMBT3904-C
200mA, 40V

NPN Plastic Encapsulated Transistor

(NPN)

h PARAMETERS (VCg=10 Vde,m f=1.0 kHz, TA=25 C)
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Elektronische Baudemente NPN Plastic Encapsulated Transistor

2
=10 \ T
S T)=25C
= \ |
S o0s lc=1.0mA 10mA 30mA 100mA
g | \
3
2 | \
& 0.6
=
H
g \
5 04 \ ol
2 N
z . ~~
0.2 ~ ——
E R |
=}
© 0
S 0.01 0.02 0.03 0.05 007 0@ 0.2 0.3 0.5 07 1.0 2.0 3.0 5.0 70 10
>
Ig BASE CURRENT (mA)
FIG.16 Collector Saturation Ragion
SN L[N 1 ]
- o f|
T)=25C T T TTTTTH —
10 VBE(sat)@IC/IB=10 7 0.5 — 25Cto+125C
—~ 1. ~ 0. + .
2 u ,/7 < — T
3 08 T T = | 9vCFORVCE(sar) | |
2 LT =0 ~—_ | 55Cto+25¢C
= V @VCE=1.0V T
g BE(sat) @VCE z —~
= 0.6 y, g 05
© // = 55Cto +25C
> = ! |
2 04 . g 4 g -10 = ] |
CE(sat)@IC/IB=10 5 ] v o +25Cto+125C  —
] _ FORYV,
02 // 1.5 { qVBl BIE(sat) |
g 2.0 | | |
1.0 2.0 5.0 10 20 50 100 200 0 20 40 60 30 100 120 140 160 180 200
IC COLLECTOR CURRENT (mA) IC COLLECTOR CURRENT (mA)
FIG.17 "ON" Voltage FIG.18 Temperature Coefficients
http://www.SeCoSGmbH.com/ Any changes of specification will not be informed individually.

25-May-2017 Rev. D Page 6 of 6




