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Features

200 MHz (Minimum)
* Maximum Turn-On Time (t,,): 45 ns

PN2907A / MMBT2907A / PZT2907A
60 V PNP General-Purpose Transistor

» High DC Current Gain (hgg) Range: 100 ~ 300
+ High-Current Gain Bandwidth Product (f7):

+ Maximum Turn-Off Time (ty%): 100 ns
+ Ultra-Small Surface-Mount Package: SOT-223 (PZT2907A)

January 2014

Description

The PN2907A, MMBT2907A, and PZT2907A are 60 V
PNP bipolar transistors designed for use as a general-
purpose amplifier or switch in applications that require
up to 500 mA. Offered in an ultra-small surface-mount
package (SOT-223), the PZT2907A is ideal for space-
constrained systems. The NPN complementary types
are the PN2222A, MMBT2222A, and PZT2222A,;

respectively.
Applications
» General-Purpose Amplifier
+ Switch
PN2907A MMBT2907A PZT2907A
<9
)
E
TO-92 SOT-23 SOT-223 B
EBC Mark:2F
Ordering Information
Part Number Top Mark Package Packing Method
PN2907ABU 2907A TO-92 3L Bulk
PN2907ATF 2907A TO-92 3L Tape and Reel
PN2907ATFR 2907A TO-92 3L Tape and Reel
PN2907ATA 2907A TO-92 3L Ammo
PN2907ATAR 2907A TO-92 3L Ammo
MMBT2907A 2F SOT-23 3L Tape and Reel
MMBT2907A_D87Z 2F SOT-23 3L Tape and Reel
PZT2907A 2907A SOT-223 4L Tape and Reel
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Absolute Maximum Ratings(-@

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at Tp = 25°C unless otherwise noted.

Symbol Parameter Value Unit
Vceo Collector-Emitter Voltage -60 \Y
Veeo Collector-Base Voltage -60 \Y
VEgo Emitter-Base Voltage -5.0 \Y

Ic Collector Current - Continuous -800 mA

T), Tste | Operating and Storage Junction Temperature Range -55 to +150 °C

Notes:

1. These ratings are based on a maximum junction temperature of 150°C.

2. These are steady-state limits. Fairchild Semiconductor should be consulted on applications involving pulsed or
low-duty cycle operations.

Thermal Characteristics

Values are at Ty = 25°C unless otherwise noted.

Symbol Parameter Max. Unit
PN2907A®) | MMBT2907A®) | PZT2907A*)
Py Total Device Dissipation 625 350 1000 mwW
Derate Above 25°C 5.0 2.8 8.0 mW/°C
Reyc Thermal Resistance, Junction to Case 83.3 °C/W
Reua Thermal Resistance, Junction to Ambient 200 357 125 °C/IW
Notes:

3. Device is mounted on FR-4 PCB 1.6 inch X 1.6 inch X 0.06 inch.
4. PCB size: FR-4 76 x 114 x 1.57 mm3 (3.0 inch x 4.5 inch x 0.062 inch) with minimum land pattern size.
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Electrical Characteristics

Values are at Ty = 25°C unless otherwise noted.
Symbol Parameter Conditions Min ‘ Max. ‘ Unit
Off Characteristics
V(griceo | Collector-Emitter Breakdown Voltage®) | I = -10 mA, I = 0 -60 %
VeRr)cao | Collector-Base Breakdown Voltage lc=-10puA, Ig=0 -60 \Y
Vier)eBO | Emitter-Base Breakdown Voltage le=-10pA, Ic=0 -5.0 \Y
IgL Base Cut-Off Current Vee=-30V, Vgg =-0.5V -50 nA
lcex Collector Cut-Off Current Veg=-30V, Vgg =-0.5V -50 nA
Veg=-50V, I =0 -0.02
lceo Collector Cut-Off Current uA
Vg =-50V, Ig =0, Ty =150°C -20
On Characteristics
Ic=-0.1mA, Vcg=-10V 75
Ic=-1.0mA, Vg =-10V 100
heg DC Current Gain lc=-10mA, Vg =-10V 100
Ic =-150 mA, Vg = -10 V) 100 300
Ic =-500 mA, Vg = -10 V) 50
) i Ic=-150 mA, Iz =-15mA -0.4
Vce(sat) | Collector-Emitter Saturation Voltage(5) \%
Ic =-500 mA, Ig =-50 mA -1.6
, _ Ic =-150 mA, Ig = -15 mA®) -1.3
Vge(sat) |Base-Emitter Saturation Voltage \Y
Ic =-500 mA, Ig =-50 mA -2.6
Small Signal Characteristics
fr Current Gain - Bandwidth Product ;0:1 0500|\T|_'|AZ Vg =-20V, 200 MHz
Cob | Output Capacitance ]YgE; (?O-:(OH;/ le=0, 8.0 pF
Cip Input Capacitance Veg=-2.0V, I =0, f=100 kHz 30 pF
Switching Characteristics
ton Turn-On Time 45 ns
iy Delay Time ?;c;c:_ 1-20m\5i Ic =-150 mA, 0 "
t, Rise Time 40 ns
toff Turn-Off Time 100 ns
tg Storage Time ?;?C==I|3f£-\1/,5lr?1; -150 mA, 80 ns
t Fall Time 30 ns
Notes:

5. Pulse test: pulse width < 300 s, duty cycle <2.0%.
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Typical Performance Characteristics
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Figure 1. Typical Pulsed Current Gain vs.
Collector Current
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Figure 3. Base-Emitter Saturation Voltage vs.
Collector Current

=
o
o

TTT
<

cg=3%

|

CAPACITANCE (pF)
y A

L
%

=]
o

I ¢so - COLLECTOR CURRENT (nA)

o

(=)

=
N
(e}

50 75 100 125
Ta- AMBIENT TEMP ERATURE (¢ C)

Figure 5. Collector Cut-Off Current vs.
Ambient Temperature
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Figure 4. Base-Emitter On Voltage vs.
Collector Current
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Typical Performance Characteristics (Continued)
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Physical Dimensions

TO-92 (Bulk)

F) DRAWING FILENAME: MKT—ZAO3DREV3.

Figure 14. 3-LEAD, TO92, JEDEC TO-92 COMPLIANT STRAIGHT LEAD CONFIGURATION (O
(ACTIVE)

obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and cond
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Awww.fairchildsemi.com/dwa/ZA/ZA03D.pdf.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http://www.fairchildsemi.com/packing_dwg/PKG-ZA03D_BK.pdf.
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. NOTES: UNLESS OTHERWISE SPECIFIED
- 57 A) DRAWING WITH REFERENCE TO JEDEC TO—-92
2 RECOMMENDATIONS.
B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DRAWING CONFORMS TO ASME Y14.5M—1994.
— 1 2.54] ~—-— D) TO—-92 (92,94,96,97,98) PIN CONFIGURATION:
z[ 92 94 96 97 98
SP[F[M|[P|F|M|B|F|M|P[F|M|P|F|M
1|E|[S|S|E|Ss|Ss|B|D|G|C|[G|D|C|G|D
741 9 2|B(D|G|C|G|D|E|[S|[S|B|[D|G|E|S]|S
3.05 3/cle|p|B|D|G|c|G|D|E|S|S|B|D]|G
2.66 LEGEND:
“ 1.2 3 513 P — BIPOLAR E — EMITTER D — DRAIN
| < F — JFET B — BASE S — SOURCE
“ M — DMOS C — COLLECTOR G — GATE
v v E) FOR PACKAGE 92, 94, 96, 97 AND 98:
PIN CONFIGURATION DRAIN “D" AND SOURCE "S”
ARE INTERCHANGEAGLE AT JFET "F” OPTION.

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or

LD TO92AM3)

itions, specifically the
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Physical Dimensions (Continued)

TO-92 (Tape and Reel, Ammo)
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DRAWING CONFORMS TO JEDEC MS-013,
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ALL DIMENSIONS ARE IN MILLIMETERS.
DRAWING CONFORMS TO ASME Y14.5M—2009.
DRAWING FILENAME: MKT—ZAO3FREV3.
FAIRCHILD SEMICONDUCTOR.
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Figure 15. 3-LEAD, TO92, MOLDED 0.200 IN LINE SPACING LEAD FORM (J61Z OPTION) (ACTIVE)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/mww.fairchildsemi.com/dwa/ZA/ZAO3E.pdf.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http://www.fairchildsemi.com/packing_dwa/PKG-ZA03F_BK.pdf.
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Physical Dimensions (Continued)
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GAGE PLANE
A) REFERENCE JEDEC REGISTRATION
TO-236, VARIATION AB, ISSUE H.

0.23 B) ALL DIMENSIONS ARE IN MILLIMETERS.
{ 0.08 f — C) DIMENSIONS ARE INCLUSIVE OF BURRS,

MOLD FLASH AND TIE BAR EXTRUSIONS.
I T D) DIMENSIONING AND TOLERANCING PER
ASME Y14.5M - 1994.
0.20 MIN SEATING E) DRAWING FILE NAME: MAO3DREV10

(0.55) |=— PLANE

DETAIL A

SCALE: 2X

Figure 16. 3-LEAD, SOT23, JEDEC TO-236, LOW PROFILE (ACTIVE)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Awww.fairchildsemi.com/dwg/MA/MAO3D.pdf.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http://www.fairchildsemi.com/packing_dwg/PKG-MAOQ3D.pdf.
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Physical Dimensions (Continued)

SOT-223
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warranty therein, which covers Fairchild products.

http:/mww fairchildsemi.com/dwg/MA/MAQ4A. pdf.
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SCALE: 2:1
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10 TYP 0.20 D) DRAWING CONFORMS TO ASME
0 Y14.5M—1994.
E) LANDPATTERN NAME:
ﬁ_\r SOT230P700X180—4BN
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Figure 17. MOLDED PACKAGING, SOT-223, 4-LEAD (ACTIVE)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http://www.fairchildsemi.com/packing_dwa/PKG-MAQO4A_BK.pdf.
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PANBIRE

SEMI
CONDUCTOR

MMBT2907A

PNP GENERAL PURPOSE SWITCHING TRANSISTOR

60 Volts

| VOLTAGE |

BTV 225 mw

SOT-23

Unit: inch ( mm )

FEATURES

PNP epitaxial silicon, planar design
Collector-emitter voltage VCE = -60V

Collector current IC = -600mA
In compliance with EU RoHS 2002/95/EC directives

MECHANICAL DATA

. .056(1.40)
047(1.20)

120(3.04)

.110(2.80)

086(2.20)

.006(.15) MIN.
.103(2.60)

.008(.20)
.003(.08)

i N t
Case: SOT-23 .004(10) MAX, Sz
020(50) | | Fm
Terminals : Solderable per MIL-STD-750,Method 2026 013(35) 2|8
. ) 3
Approx Weight: 0.008 grams Top View COLLECTOR
. . 3
Device Marking : M7A Collector
1
BASE
L] L]
1 2 2
Base Emitter EMITTER
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Units
Collector-Emitter Voltage Veeo -60 \Y
Collector-Base Voltage Veso -60 \%
Emitter-Base Voltage Veso -5.0 \Y
Collector Current-Continuous le -600 mA
THERMAL CHATACTERISTICS
Parameter Symbol Value Units
Max Power Dissipation (Note 1) Poor 225 mw
Storage Temperature Ts1e -55 to 150 °C
Junction Temperaure T, -55 to 150 °C
Thermal Resistance, Junction to Ambient ReJA 556 °C /W

Note 1 : Transistor mouted on FR-4 board 70 x 60 x 1mm.
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PANBIRE

SEMI
CONDUCTOR

MMBT2907A

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

Parameter Symbol Test Condition Min. Typ. Max. Units
Collector-Emitter Breakdown Voltage Vgr CEO I.=-10mA ;=0 -60 - \%
Collector-Base Breakdown Voltage V(BR)CBO I.=-10uA,|.=0 -60 - \
Emitter-Base Breakdown Voltage V(BR)EBO I.=-10pA,|.=0 5.0 - \Y
Base Cutoff Current '~ Veg=30V,V =05V -50 nA
ey V =-30V,V,,=-0.5V -50 nA
Collector Cutoff Current V=50V,|.=0 -10 nA
oo V,=50V,,=0
cE™ e~ -
T,=125°C 1o WA
.=0.ImAV_ =10V 75 -
.=1.0mAV_ =10V 100 -
DC Current Gain - l.=-10mAV =10V 100 - -
.=-150mA V=10V 100 300
,.=-500mA V=10V 50 -
Collector-Emitter Saturation Voltage Veesan :C féggmﬁ:ﬁfégmﬁ 22 v
c g o
Base-Emitter Saturation Voltage Veesan :C féggmﬁ:ﬁfégmﬁ ;2 v
c=" g =" “
Collector-Base Capacitance C cBO V¢ g=-10V,|.=0,=1MHz 8.0 pF
Emitter-Base Capacitance CEB o Vg=2V,|.=0,=1IMHz 30 pF
Current Gain-Bandwidth Product F. k :'S(f):nl'gg/ﬁﬁ;'zov’ 200 - MHz
V. .=-30VV, _=-0.5V,
Turn-On Time t, lcC:C_ 150m A,Izi-lSm A 45 ns
V_.=-30V,V, =05V,
cc 'V BE '
Delay Time t, | S150mA | =-15mA 10 ns
. V,,=-30V,V, =05V,
Rise Time t |.=150mA, |, =-15mA 40 ns
V. =6V, =-150mA
Turn-Off Time t ce e ’ 100 ns
oft Iy, =l,,=15mA
V.. =6V, .=-150mA
Storage Time t ce —C ' 80 ns
s Iy, =,=-15mA
V_.=-6V,l.=-150mA
Fall Time ce ~c ! 30 ns
b Iy, =l,,=-15mA
STAD-JUN.21.2005 PAGE . 2



PANBIRE

SEMI
CONDUCTOR

MMBT2907A
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PANBIRE

SEMI
CONDUCTOR

MMBT2907A
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Fig.5-Frequency Effects Fig.6-Source Resistance Effects
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Fig.7-Capacitances Fig.8-Current-Gain-Bandwidth Product
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Fig.9-On Voltage Fig.10-Temperature Coefficients
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MOUNTING PAD LAYOUT

SOT-23 Unit: inch (mm )
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ORDER INFORMATION

e Packing information
T/R - 12K per 13" plastic Reel
T/R - 3K per 7" plastic Reel

LEGAL STATEMENT

Copyright PanJit International, Inc 2009

The information presented in this document is believed to be accurate and reliable. The specifications and information herein
are subject to change without notice. Pan Jit makes no warranty, representation or guarantee regarding the suitability of its
products for any particular purpose. Pan Jit products are not authorized for use in life support devices or systems. Pan Jit
does not convey any license under its patent rights or rights of others.
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