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General Purpose Transistors

2N3905

PNP Silicon
2N3906*
*Motorola Preferred Device
COLLECTOR
3
2
BASE
1
EMITTER
1
MAXIMUM RATINGS 2,
Rating Symbol Value Unit
- CASE 29-04, STYLE 1
Collector—Emitter Voltage VCEO 40 Vdc TO-92 (TO-226AA)
Collector—Base Voltage VcBO 40 Vdc
Emitter—Base Voltage VEBO 5.0 Vdc
Collector Current — Continuous Ic 200 mAdc
Total Device Dissipation @ Ta = 25°C Pp 625 mw
Derate above 25°C 5.0 mwj/°C
Total Power Dissipation @ Ta = 60°C Pb 250 mwW
Total Device Dissipation @ Tc = 25°C Pp 1.5 Watts
Derate above 25°C 12 mwj/°C
Operating and Storage Junction T3, Tstg —55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS (1)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to ReJA 200 °C/IW
Ambient
Thermal Resistance, Junction to Case Reac 83.3 °C/IW
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol | Min | Max | Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage (2) V(BR)CEO 40 — vdc
(Ic =1.0 mAdc, Ig =0)
Collector—Base Breakdown Voltage V(BR)CBO 40 — Vdc
(Ic =10 pAdc, Ig = 0)
Emitter—Base Breakdown Voltage V(BR)EBO 5.0 — Vdc
(I =10 pAdc, Ic =0)
Base Cutoff Current IBL — 50 nAdc
(VcEg =30 Vdc, VEg = 3.0 Vdc)
Collector Cutoff Current ICEX — 50 nAdc
(VcE =30 Vdc, VEg = 3.0 Vdc)

1. Indicates Data in addition to JEDEC Requirements.
2. Pulse Test: Pulse Width < 300 us; Duty Cycle < 2.0%.

Preferred devices are Motorola recommended choices for future use and best overall value.

REV 2

[J Motorola, Inc. 1996
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2N3906 MMBT3906

SOT-23 B
Mark: 2A
SOT-223
PNP General Purpose Amplifier
This device is designed for general purpose amplifier and switching
applications at collector currents of 10 pA to 100 mA. Sourced
from Process 66.
AbSOIUte MaXimu m Rat' ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Veeo Collector-Emitter Voltage 40 \
Veeo Collector-Base Voltage 40 \Y
Vego Emitter-Base Voltage 5.0 \Y
lc Collector Current - Continuous 200 mA
T3, Tstg Operating and Storage Junction Temperature Range -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:
1) These ratings are based on a maximum junction temperature of 150 degrees C.
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

[11997 Fairchild Semiconductor Corporation
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test C onditions Min Max  |Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =1.0 mA, Iz =0 40 \Y
V(sricBO Collector-Base Breakdown Voltage lc=10pA Ig=0 40 \%
V(BRrIEBO Emitter-Base Breakdown Voltage le=10pA, Ic =0 5.0 \%
lsL Base Cutoff Current Vee=30V, Vge =3.0V 50 nA
lcex Collector Cutoff Current Vee=30V, Vge =3.0V 50 nA
ON CHARACTERISTICS
hee DC Current Gain * lc=0.1mA,Vee=10V 60
lc=1.0mA, Ve =10V 80
Ic=10mA, Ve = 1.0V 100 300
lc=50mA, Ve =1.0V 60
lc =100 mMA, Ve = 1.0V 30
VcE(sat Collector-Emitter Saturation Voltage lc=10mA, Ig=1.0mA 0.25 \Y
Ic =50 mA, Iz =5.0 mA 0.4 vV
Vee(sat) Base-Emitter Saturation Voltage lc=10mA, lIg=1.0mA 0.65 0.85 \Y
Ic =50 mA, Iz =5.0 mA 0.95 V
SMALL SIGNAL CHARACTERISTICS
fr Current Gain - Bandwidth Product lc=10mA, Ve =20V, 250 MHz
f =100 MHz
Cobo Output Capacitance Veg=5.0V, =0, 4.5 pF
f =100 kHz
Cibo Input Capacitance Veg =05V, Ic =0, 10.0 pF
f =100 kHz
NF Noise Figure (except MMPQ3906) Ic =100 pA, Ve =5.0V, 4.0 daB
Rs =1.0kQ, =10 Hz to 15.7 kHz
SWITCHING CHARACTERISTICS (except MMPQ3906)
tq Delay Time Vee=3.0V, Vge =05V, 35 ns
tr Rise Time lc=10 mA, lz; =1.0 mA 35 ns
ts Storage Time Vee=3.0V, Ic =10mA 225 ns
t Fall Time g1 =g = 1.0 MA 75 ns

*Pulse Test: Pulse Width < 300 s, Duty Cycle < 2.0%

Spice Model

PNP (Is=1.41f Xti=3 Eg=1.11 Vaf=18.7 Bf=180.7 Ne=1.5 Ise=0 Ikf=80m Xtb=1.5 Br=4.977 Nc=2 Isc=0 lkr=0
Rc=2.5 Cjc=9.728p Mjc=.5776 Vjc=.75 Fc=.5 Cje=8.063p Mje=.3677 Vje=.75 Tr=33.42n Tf=179.3p Itf=.4
Vitf=4 Xtf=6 Rb=10)
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PNP General Purpose Amplifier

(continued)

Thermal Chal’aCte I‘iStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
2N3906 *PZT3906
Pp Total Device Dissipation 625 1,000 mw
Derate above 25°C 5.0 8.0 mwW/°C
Reic Thermal Resistance, Junction to Case 83.3 °C/W
Reia Thermal Resistance, Junction to Ambient 200 125 °C/W
Symbol Characteristic Max Units
*MMBT3906 MMPQ3906
Po Total Device Dissipation 350 1,000 mw
Derate above 25°C 2.8 8.0 mwW/°C
Rea Thermal Resistance, Junction to Ambient 357 °C/W
Effective 4 Die 125 °C/W
Each Die 240 °C/W

*Device mounted on FR-4 PCB 36 mm X 18 mm X 1.5 mm; mounting pad for the collector lead min. 6 cm?.

**Device mounted on FR-4 PCB 1.6" X 1.6" X 0.06."

Typical Characteristics
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PNP General Purpose Amplifier

(continued)

Typical Characteristics  (continued)

Collector-Cutoff Current
vs. Ambient Temperature
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PNP General Purpose Amplifier

(continued)

Typical Characteristics

- POWER DISSIPATION (W)

Pp

(continued)

Power Dissipation vs
Ambient Temperature
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ ISOPLANAR™
CoolFET™ MICROWIRE™
CROSSVOLT™ POP™
E2CMOS™ PowerTrench™
FACT™ QsS™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
FASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicT""
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure to perform can
the body, or (b) support or sustain life, or (c) whose be reasonably expected to cause the failure of the life
failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in significant injury to the

user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.




2N3905 2N3906

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) (Continued)

Characteristic Symbol | Min | Max | Unit
ON CHARACTERISTICS (1)
DC Current Gain hre —
(Ic = 0.1 mAdc, Vcg = 1.0 Vdc) 2N3905 30 —
2N3906 60 —
(Ic =1.0 mAdc, Vcg = 1.0 Vdc) 2N3905 40 —
2N3906 80 —
(Ic =10 mAdc, Vcg = 1.0 Vdc) 2N3905 50 150
2N3906 100 300
(Ic =50 mAdc, Vcg = 1.0 Vdc) 2N3905 30 —
2N3906 60 —
(Ic =100 mAdc, Vcg = 1.0 Vdc) 2N3905 15 —
2N3906 30 —
Collector—Emitter Saturation Voltage VCE(sat) Vvdc
(Ic =10 mAdc, Ig = 1.0 mAdc) — 0.25
(Ic =50 mAdc, Ig = 5.0 mAdc — 0.4
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 fT MHz
(Ic =10 mAdc, Vcg = 20 Vdc, f = 100 MHz) 2N3905 200 —
2N3906 250 —
Output Capacitance Cobo — 4.5 pF
(Vcg =5.0vdc, Ig =0, f=1.0 MHz)
Input Capacitance Cibo — 10.0 pF
(Ve =0.5Vdc, Ic =0, f=1.0 MHz)
Input Impedance hje kQ
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3905 0.5 8.0
2N3906 2.0 12
Voltage Feedback Ratio hre X 10—4
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3905 0.1 5.0
2N3906 0.1 10
Small-Signal Current Gain hte —
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3905 50 200
2N3906 100 400
Output Admittance hoe umhos
(Ic =1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3905 1.0 40
2N3906 3.0 60
Noise Figure NF dB
(Ic =100 pAdc, Vcg =5.0 Vde, Rg = 1.0k Q, f = 1.0 kHz) 2N3905 — 5.0
2N3906 — 4.0

SWITCHING CHARACTERISTICS

Delay Time (Vce = 3.0 Vdc, VRE = 0.5 Vdc, td — 35 ns
Rise Time Ic=10 mAdc, Ig1 =10 mAdc) t _ 35 ns
Storage Time 2N3905 ts — 200 ns
2N3906 — 225
_ (Vce = 3.0 Vdc, I = 10 mAdc,
Fall Time Ig1 = Ig2 = 1.0 mAd 2N3905 tf — 60 ns
2N3906 — 75

1. Pulse Test: Pulse Width < 300 us; Duty Cycle < 2.0%.

2 Motorola Small-Signal Transistors, FETs and Diodes Device Data



2N3905 2N3906
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2N3905 2N3906

TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
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2N3905 2N3906

TYPICAL STATIC CHARACTERISTICS
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PACKAGE DIMENSIONS

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.

. CONTOUR OF PACKAGE BEYOND DIMENSION R
IS UNCONTROLLED.

. DIMENSION F APPLIES BETWEEN P AND L.
DIMENSION D AND J APPLY BETWEEN L AND K
MINIMUM. LEAD DIMENSION IS UNCONTROLLED
IN P AND BEYOND DIMENSION K MINIMUM.

3
_f

.
Fr

T
A1 | |
EN

?Eﬁﬁ'@“i _ K INCHES MILLIMETERS
| DIM[_MIN | MAX | MIN | MAX
I D A | 0475 | 0205 | 445 [ 520
> B | 0170 | 0210 | 432 | 533
_— 1 D C [ 0125 | 0165 | 318 | 419
X Xl. @ 3 D | 0016 | 0022 | 041 | 055
F | 0016 | 0018 | 041 | 048
—> 4G f G | 0045 | 0,055 | 115 | 1.39
I HM H | 0095 | 0105 | 242 | 266
SECTION X=X J | 0015 [ 0020 [ 039 | 050
> V= rC K 0500 | — 1270 | —
j—- L 0.250 — 6.35 —
N | 0080 | 0105 | 204 | 266
L N P| — [o0100] — | 254
R|oms5 | — | 203 | —
N re— T v o [ — | aa3 | —
STYLE 1:
CASE 029-04 PIN1. EMITTER
2. BASE
(TO_ZZGAA) 3. COLLECTOR
ISSUE AD

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

How to reach us:

USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu—Center,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 or 602—-303-5454 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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