MMBT3904
NPN TRANSISTOR

FEATURES

- As complementary types the PNP transistors

MMBT3904 is recommended

- Suffix "H" indicates Halogen-free parts, ex. MMBT3904H
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Dimensions in inches and (millimeter)

Maximum Ratings(T =25 T unless otherwise noted)

Parameter Symbol Value Unit
Collector-Base Voltage Vceo 60 \%
Collector-Emitter Voltage Vceo 40 \Y/
Emitter-Base Voltage Vego 6.0 \Y
Collector Current Ic 200 mA
Total Device Dissipation FR— 5 Board® Po 225 mw
Derate above 25°C 1.8 mwW /C
Thermal Resistance Junction to Ambient Rosa 556 TIW
Total Device Dissipation Alumina Substrate® Po 300 mWO
2.4 mwW/C
Thermal Resistance Junction to Ambient Rosa 417 TIW
Junction and Storage Temperature Range T3 Tsyg -55 to +150 T
(1) Device on FR-5=1.0 x 0.75 x 0.062 in.
(2) Device on alumina substrate = 0.4 x 0.3 x 0.024 in. 99.5% alumina.
Electrical Characteristics(T =25 ' unless otherwise specified)
Parameter Conditions Symbol Min. Max. Unit
Collector-base breakdown voltage lc=10pA V(er)ce0 60 -- \Y
Collector-emitter breakdown voltage® Ic= 1.0mA V(Br)cEO 40 - \%
Emitter-base breakdown voltage lg=10pA V (BriEBO 6.0 -- \Y
Base cut-off current Vee= 30V, V= 3.0V I - 50 nA
Collector cut-off current Vee= 30V, V= 3.0V lcex -- 50 nA
Vee= 1.0V, 1= 0.1mA 40 -
Vee= 1.0V, 1= 1.0mA 70 -
DC current gain Vee= 1.0V, Ic= 10mA hee 100 300 --
Vee= 1.0V, Ic= 50mA 60 -
Vee= 1.0V, 1= 100mA 30 -
Coll . _ Htaqe® Ic= 10 mA, Iz= 1.0mA v B 0.2 v
ollector-emitter saturation voltage .= 50 mA. 1= 5.0mA CE(sat) 03
. . ta0e® 1c=10 mA, Iz= 1.0mA v 0.65 0.85 v
Base-emitter saturation voltage 1= 50 mA. 1= 5.0mA BE(sat) — 0.05

(3) Pulse Test: Pulse Width <300 ps, Duty Cycle <2.0%.
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Electrical Characteristics(T =25 C unless otherwise specified)

Parameter Conditions Symbol Min. Max Unit
Current—gain — bandwidth product Vee= 20V, Ic= 10mA, f=100MHz fr 300 -- MHz
Output capacitance Vee=5.0V, Ig=0, f=1.0 MHz Cobo -- 4.0 pF
Input capacitance Vee= 0.5V, Ic=0, f= 1.0 MHz Cino - 8.0 pF
Input impedancen Vee= 10V, Ic= 1.0mA, f= 1.0 kHz hie 1.0 10 kQ
Voltage feedback Ratio Vee= 10V, Ic= 1.0mA, f= 1.0 kHz he 0.5 8.0 x10
Small-signal current gain Vee= 10V, Ic= 1.0mA, f= 1.0 kHz h¢ 100 400 --
Output admittance Vee= 10V, Ic= 1.0mA, f= 1.0 kHz hee 1.0 40 pmhos

- Vee=5.0V, Ic=100pA, Rge= 1.0k Q,

Noise figure f:CEl.O o c H, Rs NF - 5.0 dB
Delay time Vee= 3.0V, Vge=-0.5V ty -- 35 nS
Rise time Ic=10mA , Ig;= 1.0mA t, - 35 nS
Storage time Vce= 3.0V, Ic= 10mA t - 200 nS
Fall time Ig1= Igo= 1.0mA ts -- 50 ns
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* Total shunt capacitance of test jig and connectors

Figure 1. Delay and Rise Time

Equivalent Test Circuit

RATINGS AND CHARACTERISTIC CURVES
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Figure 5. Turn-On Time

Figure 2. Storage and Fall Time
Equivalent Test Circuit

T,=25C
=—T1,=125°C

1 " r o=

1000

h

700

500

- |C”B: 10
Q~

300

Q, CHARGE (pC)

100

200 _.:_-5._---
- Q;\
=

[ Veezdov
-
~
a
ETL

70

50

1.0

500

300
200

100
70

50

30
20

tr, RISE TIME (ns)

2030 507010 20 30 50 70 100 200

| ¢, COLLECTOR CURRENT (mA)
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NPN TRANSISTOR

RATINGS AND CHARACTERISTIC CURVES
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TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
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h PARAMETERS
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RATINGS AND CHARACTERISTIC CURVES

hie, INPUT IMPEDANCE (k<)

h rg, DC CURRENT GAIN (NORMALIZED)

V ce, COLLECTOR EMITTER VOLTAGE (VOLTS)

20 -~ 10
S
10 =
o
5.0 'é
>
]
T
20 a
L
L
1.0 L
[AN]
5]
05 &
o
> o7
@
02 < 05
0.1 02 03 05 10 20 30 50 10 0.1 02 03 05 10 20 30 50 10
| c, COLLECTOR CURRENT (mA) | c, COLLECTOR CURRENT (mA)
Figure 13. Input Impedance Figure 14. Voltage Feedback Ratio
TYPICAL STATIC CHARACTERISTICS
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NPN TRANSISTOR

RATINGS AND CHARACTERISTIC CURVES
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Figure 17. “ON” Voltages
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Figure 18. Temperature Coefficients
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TAPE & REEL SPECIFICATION
PO K
“ =ped . T
=
@ ® [
WI— |-
Do
1: . FIN Top Cover Tape
] I ‘
\. ol ..,
Carrier Tape > t
Embossed Cavity
Item Symbol SOT-23
Carrier width Ay 3.10+0.10
Carrier length By 2.70£0.10
Carrier depth K 1.15+0.10
Sprocket hole d 1.50+0.10
Reel outside diameter D 178.00 + 2.00
Feed hole width Dy 13.00+ 0.20
Reel inner diameter D, MIN. 54.00
Sprocke hole position E 1.75+0.10
Punch hole position F 3.50+0.10
Sprocke hole pitch Po 4.00+0.10
Punch hole pitch P, 4.00+0.10
Embossment center P, 2.00+0.10
Overall tape thickness T 0.20£0.05
Tape width W 8.00 £ 0.20
Reel width w1 MAX. 13.50
ORDER INFORMATION
Package Reel Size Quantity
SOT-23 7™ 3,000
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SUGGESTED SOLDER PAD LAYOUT

Tt
AN _|_‘

Unit : mm

PACKAGE A B C D
SOT-23 0.80 0.80 0 1.90
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