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MMBT3904TT1G,
SMMBT3904TT1G

General Purpose Transistors
NPN Silicon

This transistor is designed for general purpose amplifier
applications. It is housed in the SOT-416/SC-75 package which is
designed for low power surface mount applications.

Features

® S Prefix for Automotive and Other Applications Requiring Unique
Site and Control Change Requirements; AEC—Q101 Qualified and
PPAP Capable

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant*

MAXIMUM RATINGS (Ta = 25°C)

Rating Symbol Value Unit
Collector — Emitter Voltage Vceo 40 Vdc
Collector — Base Voltage Vceo 60 Vdc
Emitter — Base Voltage VEBO 6.0 Vdc
Collector Current — Continuous Ic 200 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation, Pp
FR-4 Board (Note 1) @Ta = 25°C 200 mwW
Derated above 25°C 1.6 mW/°C
Thermal Resistance, Junction—-to—Ambient Roua 600 °C/W
(Note 1)
Total Device Dissipation, Pp
FR-4 Board (Note 2) @Ta = 25°C 300 mw
Derated above 25°C 24 mW/°C
Thermal Resistance, Junction—-to—Ambient Roua 400 °C/W
(Note 2)
Junction and Storage Temperature Range | T, Tetg | 65 to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.

1. FR-4 @ Minimum Pad

2. FR-4 @ 1.0 x 1.0 Inch Pad

*For additional information on our Pb—Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.
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AM = Device Code
M = Date Code*
= = Pb-Free Package

(Note: Microdot may be in either location)

*Date Code orientation may vary depending up-
on manufacturing location.

ORDERING INFORMATION

Device Package Shipping’
MMBT3904TT1G | SOT-416 | 3,000 Tape & Reel
(Pb-Free)

SMMBT3904TT1G [ SOT-416 | 3,000 Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.

Publication Order Number:
MMBT3904TT1/D




MMBT3904TT1G, SMMBT3904TT1G

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Characteristic | Symbol | Min Max Unit

OFF CHARACTERISTICS

Collector—Emitter Breakdown Voltage (Note 3) V(BR)CEO Vdc
(Ic = 1.0 mAdc, Ig = 0) 40 -

Collector—Base Breakdown Voltage V(BR)CBO Vdc
(Ic =10 uAdc, Ig = 0) 60 -

Emitter —Base Breakdown Voltage V(BR)EBO Vdc
(Ig = 10 wAdc, Ig = 0) 6.0 -

Base Cutoff Current lL Ao
(Vce =30 Vdc, Vgg = 3.0 Vdc) _ 50

Collector Cutoff Current loEx Ade
(Vce =30 Vdc, Vgg = 3.0 Vdc) _ 50

ON CHARACTERISTICS (Note 3)

DC Current Gain hee -
(Ic = 0.1 mAdc, Ve = 1.0 Vdc) 40 -
(Ic = 1.0 mAdc, Ve = 1.0 Vdc) 70 -
(Ic = 10 mAdc, Vg = 1.0 Vdc) 100 300
(Ic = 50 mAdc, Vg = 1.0 Vdc) 60 -
(Ic = 100 mAdc, Vcg = 1.0 Vdc) 30 -

Collector—Emitter Saturation Voltage VCE(sat) Vdc
(Ic = 10 mAdc, Ig = 1.0 mAdc) - 0.2
(Ic = 50 mAdc, Ig = 5.0 mAdc) - 0.3

Base — Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 10 mAdc, Ig = 1.0 mAdc) 0.65 0.85
(Ic =50 mAdc, Ig = 5.0 mAdc) - 0.95

SMALL-SIGNAL CHARACTERISTICS

Current—Gain — Bandwidth Product fr MHz
(Ic = 10 mAdc, Vge = 20 Vdc, f = 100 MHz) 300 -

Output Capacitance Cobo pF
(Vg =5.0 Vde, Ig = 0, f = 1.0 MHz) - 4.0

Input Capacitance Cibo pF
(Veg = 0.5 Vdc, Ic = 0, f = 1.0 MHz) - 8.0

Input Impedance hie k Q
(Voe =10 Vdc, Ig = 1.0 mAdc, f = 1.0 kHz) 1.0 10

Voltage Feedback Ratio hre X 10-4
(Vog = 10 Vdc, Ig = 1.0 mAdc, f = 1.0 kHz) 05 8.0

Small-Signal Current Gain hte _
(Vge =10 Vdc, Ic = 1.0 mAdc, f = 1.0 kHz) 100 400

Output Admittance hoe umhos
(Vg =10 Vdc, I = 1.0 mAdc, f = 1.0 kHz) 1.0 40

Noise Figure NF dB
(Vce =5.0 Vdc, Ig = 100 uAdc, Rg = 1.0 k @, f = 1.0 kHz) - 5.0

SWITCHING CHARACTERISTICS

Delay Time (Vge = 3.0 Vdc, Vge = -0.5 Vdc) 14
MMBT3904TT1G, SMMBT3904TT1G - 35

Rise Time (Ic =10 mAdc, Ig1 = 1.0 mAdc) tr
MMBT3904TT1G, SMMBT3904TT1G - 35

Storage Time (Voo = 3.0 Vdc, Ig = 10 mAdc) ts
MMBT3904TT1G, SMMBT3904TT1G - 200

ns

Fall Time (Ig1 = Ig2 = 1.0 mAdc) t
MMBT3904TT1G, SMMBT3904TT1G - 50

3. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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MMBT3904TT1G, SMMBT3904TT1G

S 10—
= F D=05
2]
wn gt
e " 0.2 El——_-
2 0.1 T
S o1} =
o E 0.05 =
X i
:: [ i ft ot :
o =
Z 001} 001 ]
o T
= j H
8 //I' N
X [ SINGLE PULSE
% | L
£ ooor L LI
= 0.00001 0.0001 0.001 0.01 0.1 1.0 10 100 1000
= t, TIME (s)
Figure 1. Normalized Thermal Response
+3V
DUTY CYCLE = 2% 10<t; <500 us—> Y |<—_+109V
300 ns —> == 109V o7s  DUTYCYCLE=2% '
‘ \ 0
_05v—J ‘ —
—>l<—<1ns J‘CS<4PF*
= -9AV—|— <1ns = =

* Total shunt capacitance of test jig and connectors

Figure 2. Delay and Rise Time
Equivalent Test Circuit

Figure 3. Storage and Fall Time

Equivalent Test Circuit

TYPICAL TRANSIENT CHARACTERISTICS
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Ic, COLLECTOR CURRENT (mA)

Figure 5. Charge Data
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MMBT3904TT1G, SMMBT3904TT1G

500 - T T 500 IS N
AN\ Ic/lg =10 N Vg =40V
233 N B PR =10 |

200 AR
N ~q
100 AN AN 100 N
\\ N NN = 2
70 N - NC t@Vec=3.0V 7 o 70
%0 S \\ \\ \‘ »,/ E %0 X
30 ANWASULNN T N
20 N SUIEIRNAN A 0v ] = 5 N Pl
) ul A = S
< [ 15V
NG ™~
10 T n-% 10
7 ty@Vog=0V II2.IOV_ 7
5
1.0 20 30 5070 10 20 30 50 70 100 200 1.0 2030 5070 10 20 30 50 70 100 200
Ig, COLLECTOR CURRENT (mA) I, COLLECTOR CURRENT (mA)
Figure 6. Turn-On Time Figure 7. Rise Time
500 EEN T ] 500 R N T T
300 | | | | | | | ts:ts_ lstf ] 300 - N\ VCC=40V 1
200 | loMB=20~_ Icllg =10 I31 =182 ) 200 \\ N g1 = Igo
- £oE- S I I/l = 20
== FRY - N7
100 S Z 100 NS
70 —H - g 70 ) §‘\‘
50 loflp = 20— 5 50 i I}E \\\‘\
30 Ig/lg =107 _| w30 Ic/lg =10 NS \\\\ -
= e ——
20 20 =L
I
10 10
7 7
5 5
1.0 20 30 5070 10 20 30 50 70 100 200 1.0 20 30 5070 10 20 30 50 70 100 200
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 8. Storage Time Figure 9. Fall Time
TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(Vge = 5.0 Vdc, Ta = 25°C, Bandwidth = 1.0 Hz)
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MMBT3904TT1G, SMMBT3904TT1G

h PARAMETERS
(Voe =10 Vdc, f = 1.0 kHz, Tp = 25°C)
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Figure 12. Current Gain Figure 13. Output Admittance
20 10
\\\ fn \\
z 10 N s 70
35 s 5.0
o o B N
= 50 = N
& ™ <30
z S e S/
@ 20 8 20 ™
= Hoo N /
= N s N /
E 1.0 \s\ o N L/
= = 5 10 ~
205 e
& 07
=
0.2 05
0.1 02 03 05 1.0 20 30 50 10 0.1 02 03 05 1.0 20 30 50 10
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 14. Input Impedance Figure 15. Voltage Feedback Ratio
TYPICAL STATIC CHARACTERISTICS
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MMBT3904TT1G, SMMBT3904TT1G
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MMBT3904TT1G, SMMBT3904TT1G

PACKAGE DIMENSIONS
SC-75/SOT-416
CASE 463
ISSUE G
7 Er N IMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

5 L 2. CONTROLLING DIMENSION: MILLIMETER.
== T MILLIMETERS NCHES

g = 'K e ) DIM[ MIN [ NOM | MAX [ MIN | NOM | MAX

}— J_ Elg A | 070 [ 080 ] 090 [ 0.027]0.031] 0.035

1] I,EE- A1] 0.00 | 0.05 | 0.10 | 0.000 | 0.002 | 0.004

0.15 0.20 0.30 | 0.006 | 0.008 | 0.012
— He [= 020 (0.008)

0.10 | 0.15 | 0.25 | 0.004 | 0.006 | 0.010

155 | 1.60 | 1.65 | 0.061] 0.063 ] 0.065

0.70 | 0.80 | 0.90 | 0.027 [ 0.031] 0.035
1,00 BSC 0.04 BSC

0.10 [ 0.15 | 0.20 | 0.004 [ 0.006 | 0.008

[He | 150 [ 1.60 [ 1.70 | 0.060 [ 0.063] 0.067

I STYLE 1:
c A PIN 1. BASE
l 2. EMITTER
T_ Tt 3. COLLECTOR
—>| l‘- L Al

SOLDERING FOOTPRINT*

0.356
4" 0.014

—|® mo|0c

1.803 L 0.787
0.071 ¢_ __y 0031
0.508
0.020 ‘.‘ 1.000
0.039
SCALE 10:1 (in’;:r‘;s)

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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