Transistors

NPN General Purpose Transistor

UMT3904 / SST3904 / MMST3904 / 2N3904

@Features
1) BVceo>40V (lc=1mA)

@External dimensions (Units : mm)

2) Complements the UMT3906 / SST3906 / MMST3906 / 2N3906. UMT3004 o0
02 074041
o-01
@Package, marking and packaging specifications :T (1) Emitter
: 01 2) Base
Part No. UMTS904 | SST3904 MMST3904 2N3904 ES‘\S'M S('E‘{'%AJ 8 El‘llm%h«wm;%::nﬂ 2 53; Collector
Packaging type UMT3 SS8T3 SMT3 TO-92
Marking R1A R1A R1A —
Code T106 Ti16 T146 T93 §5T3904
Basioomerbaunit | ao000 | 3000 | 3000 | 3000
(1) Emitter
@Absolute maximum ratings (Ta=25C) (2) Base
Parameter Symbol Limits Unit ROHM : SST3 (3) Collector
Collector-base voltage Voso 60 v
Collector-emitter voltage Veeo 40 v MMST3904 g
Emitter-base voltage Veso 5 v Soth
Collector current lc 0.2 A r
UMT3904, o=et
Collector |SST3904, 02 w (1) Emitter
power =~ |MMST3904 Pc ROHM : SMT3 autor %@ (2) Base
dissipation |55T3904, MMST3904 0.35 W% EIAJ : SC-59 s, (3) Collector
2N3904 0.625 w
Junction temperature Tj 150 c
Storage temperature Tstg —55~--150) T 2N3904 48202 spxoz
sk When mounted on a 7 x 5 x 0.6 mm ceramic board. g
F0l
Tl lostes
RS "
ol !25 : (1) Emitter
ROHM : TO-92 4 L etor || Les (2) Base
EIAJ : SC-43 (3) Collector
@Electrical characteristics (Ta=25C)
Parameter Symbol Min. Typ. Max. Unit Conditions
Collector-base breakdown voltage BVceo 60 — — v le=10 £ A
Collector-emitter breakdown voltage BVceo 40 — — \ le=1mA
Emitter-base breakdown voltage BVeso 5] — — \' E=10 A
Collector cutoff current lces — — 50 nA Vos=30V
Emitter cutoff current Ieso — — 50 nA | Vee=3V
] ] — — 0.2 Ic/ls=10mA/1mA
Collector-emitter saturation voltage VoE(sat — — 03 A \o/lo—50mABMA
Base-emitter saturation voltage VeE(sat) 065 — 0.85 v lo/ls=10mA/TmA
— — 0.95 Ic/lB=50mA/5mA
40 - — Vee=1V, Ic=0.1mA
70 — — Vee=1V, lc=1mA
DC current transfer ratio hre 100 — 300 — Vee=1V, lc=10mA
60 — — Vee=1V, lc=50mA
30 — — Vee=1V, le=100mA
Transition frequency fr 300 — — MHz | Vce=20V , [e=—10mA, f=100MHz
Collector output capacitance Cob — — 4 pF Vea=10V , f=100kHz
Emitter input capacitance Cib — — 8 pF | Ves=0.5V, {=100kHz
Delay time td — — 35 ns Vec=3V, VeeorF=0.5V , lc=10mA , ls1=1mA
Rise time tr — — 35 ns Veoe=3V, Veerry=0.5V , lc=10mA , le1=1mA
Storage time tstg — — 200 ns Vee=3V, lc=10mA , Is1=—Ilsz=1mA
Fall time f — — 50 ns Vec=3V, lc=10mA , Isi=—Isz=1mA
(SPEC-C37)
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Transistors

@Electrical characteristic curves

UMT3904/SST3904/MMST3904/2N3904
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Fig.1 Grounded emitter output Fig.2 Collector-emitter saturation
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voltage vs. collector current
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Fig.3 DC current gain vs. collector current (1)
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Fig.4 DC current gain vs. collector current (1)
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Transistors UMT3904/SST3904/MMST3904/2N3904

@Electrical characteristic curves

500 _ —
Ta=253 Z48 Ta=25C
Vee=5V '-‘o-' Ic/ l8=10
f=1kHz =16
Z _——--—""——'———_- --\\ §
< e \\\
[0} N g
L 100 S12
z &
< 2
o < =
3 908 F
[3) o« [TIHH
i I
g E
# =
£ Wo4
w
10 2
a
3
5 g 0
0.01 0.1 1.0 10 00 = 01 -0 10
Ic-COLLECTOR CURRENT (mA) Ic-COLLECTOR CURRENT (mA)
Fig.5 AC current gain vs. collector current Fig.6 Base-emitter saturation
voltage vs. collector current
1. - 1000
. 8 Ta=25C 1000 Ta=25C Ta=25C
216 Voe=5v Ic/ 16=10 o/ la=10
w
S - N
r 2 I\ — \
o012 ~ ~ @ \
= w | N = N Veo=40v
o = 4 40VIN w
w = b
100 =100
E 0.8 _— =z 15 3 g
= S e © AN w
w I s i | E —Vee=3V 2 . L4 »
% F_> N TS, N T i‘é
304 t 1 | ] L
& -
3
>
0 10 10
0.1 0 10 100 1.0 10 100 1.0 10 100
Ic-COLLECTOR CURRENT (mA) lc-COLLECTOR CURRENT (mA) le-COLLECTOR CURRENT (mA)
Fig.7 Grounded emitter propagation Fig.8 Turn-on time vs. collector Fig.9 Rise time vs. collector
characteristics current current
1 ; - 1 -
000 | Ta=25C 000 - Ta=25C %0 Taz25C
] le=10181=10182 Voc=40V -
| f=1MHz
Ic/le=10
2 . N T
£ @ o 10
Y N = N -
= 40v w - -
F100 = S100 9 =G
w T = < i
[0] T . O = LLLHCob. I~
N =TV LI o S ]
b x < T~
g NN i & i
b Vee=3V N o
M 1
10 10 0.5
1.0 10 100 1.0 10 100 0.1 1.0 0 00
Ic-COLLECTOR CURRENT {(mA) Ic-COLLECTOR CURRENT (mA) REVERSE BIAS VOLTAGE (V)
Fig.10 Storage time vs. collector Fig.11 Fall time vs. collector Fig.12 Input/ output capacitance
current current vs. voltage

nRaHm 627



Transistors

UMT3904/SST3904/MMST3904/2N3904

@Electrical characteristic curves
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Fig.20 Noise vs. collector current
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