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I Discrete POWER & Signal
FAIRCHILD Technologies

|
SEMICOMNDUSTOR m

PN100 MMBT100
PN100A MMBT100A

SOT-23 B
Mark: NA / NA1

NPN General Purpose Amplifier

This device is designed for general purpose amplifier applications
at collector currents to 300 mA. Sourced from Process 10.

VOOTLdININ / VOOTNG / OOTLANIN / OOTNd

Absolute Maximum Ratings* TA=25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 45 Vv
Vceo Collector-Base Voltage 75 \
Veso Emitter-Base Voltage 6.0 \
Ic Collector Current - Continuous 500 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.

Thermal CharaCteriStiCS TA= 25°C unless otherwise noted
Symbol Characteristic Max Units
PN100A *MMBT100A
Po Total Device Dissipation 625 350 mw
Derate above 25°C 5.0 2.8 mw/°C
Reic Thermal Resistance, Junction to Case 83.3 °CIW
Resa Thermal Resistance, Junction to Ambient 200 357 °CIW

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

(11997 Fairchild Semiconductor Corporation



Electrical Characteristics

NPN General Purpose Amplifier

TA= 25°C unless otherwise noted

(continued)

Symbol Parameter Test C onditions Min Max  nits
OFF CHARACTERISTICS
BVceo Collector-Base Breakdown Voltage Ic=10pA, 1g=0 75 \%
BVceo Collector-Emitter Breakdown Voltage* | Ic=1mA, =0 45 \
BVego Emitter-Base Breakdown Voltage le=10 pA, Ic =0 6.0 \%
lceo Collector Cutoff Current Veg =60V 50 nA
lces Collector Cutoff Current Vce =40V 50 nA
leso Emitter Cutoff Current Veg =4V 50 nA
ON CHARACTERISTICS
hee DC Current Gain lc =100 pA, Ve = 1.0V 100 80
100A 240
lc=10mA, Ve =1.0V 100 100 450
100A 300 600
lc =100 mA, Vce = 1.0 V* 100
lc =150 mA, Vce = 5.0 V* 100 100 350
100A 100
Veesat) Collector-Emitter Saturation Voltage lc =10 mA, Iz = 1.0 mA 0.2 \Y
lc =200 mA, Iz = 20 mA* 0.4 vV
Vee(sat) Base-Emitter Saturation Voltage lc=10mA, Ig =1.0 mA 0.85 \Y
Ic =200 mA, Iz = 20 mA* 1.0 \
SMALL SIGNAL CHARACTERISTICS
fr Current Gain - Bandwidth Product Vee =20V, Ic =20 mA 250 MHz
Cobo Output Capacitance Veg =5.0V, f=1.0 MHz 45 pF
NF Noise Figure Ic =100 pA, Ve = 5.0V, 100 5.0 dB
Rs=2.0kQ, f=1.0kHz 100A 4.0 dB

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

Typical Characteristics

Typical Pulsed Current Gain

vs Collector Current

Collector-Emitter Saturation

Voltage vs Collector Current
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NPN General Purpose Amplifier

(continued)

Typical Characteristics  (con

Base-Emitter Saturation

tinued)

S Voltage vs Collector Current
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|
FAIRCHILD

I
SEMICONDIUICTOR

PN200
PN200A

Discrete POWER & Signal

Technologies

MMBT200
MMBT200A

SOT-23 B
Mark: N2 / N2A

PNP General Purpose Amplifier

This device is designed for general purpose amplifier applications

at collector currents to 300 mA. Sourced from Process 68.

AbSOIUte MaXImU m RatlngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 45 Y
Vceo Collector-Base Voltage 75 Y
Vego Emitter-Base Voltage 6.0 \Y,
Ic Collector Current - Continuous 500 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.

Thermal CharaCteriStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN200A *MMBT200A
Po Total Device Dissipation 625 350 mw
Derate above 25°C 5.0 2.8 mwW/°C

Reic Thermal Resistance, Junction to Case 83.3 °C/W
Reia Thermal Resistance, Junction to Ambient 200 357 °C/W

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

[0 1997 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 Jnits
OFF CHARACTERISTICS
BVceo Collector-Base Breakdown Voltage lc=10 A, Ig=0 60 \%
BVceo Collector-Emitter Breakdown Voltage* | Ic=1.0 mA, I =0 45 \%
BVego Emitter-Base Breakdown Voltage le=10 pA, Ic=0 6.0 \%
lceo Collector Cutoff Current Veg =50V, =0 50 nA
lces Collector Cutoff Current Vee=40V, I =10 50 nA
lego Emitter Cutoff Current Veg=4.0V,Ic=0 50 nA
ON CHARACTERISTICS
hee DC Current Gain lc =100 pA, Ve = 1.0V 200 80
200A 240
lc=10mA, Ve =1.0V 200 100 450
200A 300 600
lc =100 mA, Vee = 1.0 V* 200A 100
lc =150 mA, Vee = 5.0 V* 200 100 350
200A 100
Veesat Collector-Emitter Saturation Voltage lc=10mA, I =1.0 mA 0.2 \%
Ic =200 mA, Iz = 20 mA* 0.4 V
Veesat) Base-Emitter Saturation Voltage lc=10mA, Ig =1.0 mA 0.85 \%
Ilc =200 mA, Ig = 20 mA* 1.0 V
SMALL SIGNAL CHARACTERISTICS
fr Current Gain - Bandwidth Product Vce =20V, Ic =20 mA 250 MHz
Cobo Output Capacitance Veg =10V, f=1.0 MHz 6.0 pF
NF Noise Figure lc =100 pA, Ve =5.0V, 200 5.0 dB
Rc =2.0kQ, f=1.0 kHz 200A 4.0 dB
*Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%
Typical Characteristics
Typical Pulsed Current Gain Collector-Emitter Saturation
- vs Collector Current 2 Voltage vs Collector Current
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PNP General Purpose Amplifier

(continued)

Typical Characteristics  (continued)

Base-Emitter Saturation
Voltage vs Collector Current
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PNP General Purpose Amplifier

(continued)

Typical Characteristics
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(continued)

Switching Times vs
Collector Current
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] Discrete POWER & Signal
FAIRCHILD Technologies
e

SEMCORNDOUICTOR

PN2222A MMBT2222A PZT2222A

soT23 B

Mark: 1P SOT-223

MMPQ2222 NMT2222

cz2

SOT-6 = Bl

V22eelzd [ 2222LNN / 2222OdININ / Y22z LaNIN / VZ22ZeNd

SOIC-16 c Mark: .1B

NPN General Purpose Amplifier

This device is for use as a medium power amplifier and switch

requiring collector currents up to 500 mA. Sourced from Pro-

cess 19.

Absolute Maximum Ratings* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Veceo Collector-Emitter Voltage 40 \Y
Veso Collector-Base Voltage 75 \
Vego Emitter-Base Voltage 6.0 \
I Collector Current - Continuous 1.0 A
Ty, 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.

[ 1997 Fairchild Semiconductor Corporation




NPN General Purpose Amplifier

(continued)
Electrical Characteristics TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min flax Units
OFF CHARACTERISTICS
Vier)ceo Collector-Emitter Breakdown Voltage* | Ic=10mA, Ig =0 40 \Y
V@er)ceo Collector-Base Breakdown Voltage lc=10pA I =0 75 \%
Ver)eso Emitter-Base Breakdown Voltage le=10 uA,lc =0 6.0 \
lcex Collector Cutoff Current Vce =60V, Vegorr =3.0V 10 nA
Icso Collector Cutoff Current Ves =60V, =0 0.01 HA

Veg =60V, g =0, T, = 150°C 10 YA
leso Emitter Cutoff Current Veg=3.0V,Ic =0 10 nA
lsL Base Cutoff Current Vce = 60 V, VEB(OFF) =30V 20 nA
ON CHARACTERISTICS
hee DC Current Gain lc=0.1mA, Ve =10V 35

lc=1.0mA, Ve =10V 50

lc=10mA, Vee =10V 75

lc= 10 mA, Vce = 10V, Ta= -55°C 35

Ic =150 mA, Vce = 10 V* 100 300

lc =150 mA, Ve = 1.0 V* 50

Ic =500 mA, Ve = 10 V* 40
Vcesat) Collector-Emitter Saturation Voltage* Ilc =150 mA, I = 15 mA 0.3 \Y

Ic =500 mA, Iz = 50 mA 1.0 \Y
Veesat) Base-Emitter Saturation Voltage* lc =150 mA, lg=1.0 mA 0.6 12 \

Ic =500 mA, Iz = 5.0 mA 2.0 \Y
SMALL SIGNAL CHARACTERISTICS (except MMPQ2222 and NMT2222)
fr Current Gain - Bandwidth Product lc=20mA, Ve =20V, f=100 MHz 300 MHz
Cobo Output Capacitance Veg =10V, I =0, f = 100 kHz 8.0 pF
Cibo Input Capacitance Veg = 0.5V, Ic =0, f = 100 kHz 25 pF
rb'Cec Collector Base Time Constant lc=20mA, Veg =20V, f=31.8 MHz 150 pS
NF Noise Figure lc =100 pA,Vce =10V, 4.0 dB

Rs=1.0kQ, f=1.0kHz
Re(hie) Real Part of Common-Emitter lc =20 mA, Ve =20V, f =300 MHz 60 Q

High Frequency Input Impedance

SWITCHING CHARACTERISTICS  (except MMPQ2222 and NMT2222)
ty Delay Time Vee =30V, Vegorn = 0.5V, 10 ns
tr Rise Time lc =150 mA, lg; =15 mA 25 ns
ts Storage Time Vee =30V, Ic = 150 mA, 225 ns
tf Fall Time g1 = Iz = 15 mA 60 ns

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

Spice Model

NPN (Is=14.34f Xti=3 Eg=1.11 Vaf=74.03 Bf=255.9 Ne=1.307 Ise=14.34f Ikf=.2847 Xtb=1.5 Br=6.092 Nc=2 Isc=0
lkr=0 Rc=1 Cjc=7.306p Mjc=.3416 Vjc=.75 Fc=.5 Cje=22.01p Mje=.377 Vje=.75 Tr=46.91n Tf=411.1p Itf=.6
Vif=1.7 Xti=3 Rb=10)

V22eelzd [ 2222LNN / 2222OdININ / Y22z LaNIN / VZ22ZeNd



NPN General Purpose Amplifier

(continued)
Thermal Chal’aCtel’IS'[ICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN2222A *PZT2222A
Pp Total Device Dissipation 625 1,000 mw
Derate above 25°C 5.0 8.0 mwW/°C
Reyc Thermal Resistance, Junction to Case 83.3 °C/W
Raia Thermal Resistance, Junction to Ambient 200 125 °C/W
Symbol Characteristic Max Units
*MMBT2222A | MMPQ2222
Po Total Device Dissipation 350 1,000 mw
Derate above 25°C 2.8 8.0 mwW/°C
Rgia 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
Typical Pulsed Current Gain Collector-Emitter Saturation
z vs Collector Current E>J Voltage vs Collector Current
G 500 ] Q04
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NPN General Purpose Amplifier

(continued)

Typical Characteristics

(continued)

Collector-Cutoff Current
vs Ambient Temperature

a1
o
o

[N
o
o
<
)
1

Al et
Q
<

lcgor COLLECTOR CURRENT (nA)

25 50 75 100 1025 150
Ta - AMBIENT TEMPERATURE ( C)
Turn On and Turn Off Times
vs Collector Current
400 T T II
™ ls1= 2 =
10
320 i i
| Vee =25V,
2 240
g
= 160 -
™ t
80 off | |
ton =
o [ ]
10 100 1000

I ¢ - COLLECTOR CURRENT (mA)

Emitter Transition and Output
Capacitance vs Reverse Bias Voltage

20 f=1MHzT]

16

12

CAPACITANCE (pF)

Cob
[l

| —|

0.1 1 10
REVERSE BIAS VOLTAGE (V)

Switching Times
vs Collector Current

100

400 T T
L _y oo te
'Bl"Bz‘F
320 i i
| Ve =25V
2 240
s :
= 160 S
‘r
I ~
80 tfI
t v
o | T
10 100

| ¢ - COLLECTOR CURRENT (mA)

Power Dissipation vs
Ambient Temperature

1
g \\
z | N_| sor223
8 0.75 I~ 1092 \\
& N
@
a 05
fa)
& SoT-23
% 025 S~ \\
& [~~~ \\
a® B N
0
0 25 50 75 100 125 150

TEMPERATURE (°C)

1000

V22eelzd [ 2222LNN / 2222OdININ / Y22z LaNIN / VZ22ZeNd



NPN General Purpose Amplifier

(continued)

Test Circuits
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FIGURE 2: Saturated Turn-Off Switching Time
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I
FAIRCHILD
]

SEMCORNDOUICTOR

PN2369A

MMBT2369A

B

Discrete POWER & Signal
Technologies

MMPQ2369

SOT-23
Mark: 15 SOIC-16

NPN Switching Transistor

This device is designed for high speed saturation switching at collector

currents of 10 mA to 100 mA. Sourced from Process 21.

AbSO|ute MaX' mum Ra“ ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 15 \
Veeo Collector-Base Voltage 40 \%
Vero Emitter-Base Voltage 45 \%
I Collector Current - Continuous 200 mA
Ts, 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.

Therm al Chal’aCtel’IStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN2369A MMBT2369A* | MMPQ2369
Po Total Device Dissipation 350 225 1,000 mw
Derate above 25°C 2.8 1.8 8.0 mw/°C
Resc Thermal Resistance, Junction to Case 125 °C/W
Resa Thermal Resistance, Junction to Ambient 357 556 °C/W
Effective 4 Die 125 °C/W
Each Die 240 °C/W

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

[ 1997 Fairchild Semiconductor Corporation
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Electrical Characteristics

NPN Switching Transistor

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
Vierceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Iz=0 15 \Y
Vierices Collector-Emitter Breakdown Voltage lc=10 pA, Vge =0 40 \Y
Veryceo Collector-Base Breakdown Voltage lc=10 A, Ie=0 40 \%
Vgrezo Emitter-Base Breakdown Voltage le=10 yA,Ic=0 45 Vv
Iceo Collector Cutoff Current Veg=20V, e =0 04 HA
Vg =20V, le =0, Ta = 125°C 30 LA
ON CHARACTERISTICS
hee DC Current Gain* lc=10mA, V=10V 40 120
lc =10 mA Vce =0.35V,Ta =-55°C 20
Ic = 100 mA, Vce = 2.0V 20
Veesat) Collector-Emitter Saturation Voltage* lc =10 mA, Ik = 1.0 mA 0.2 \%
Ilc =10mA, I =1.0 mA,T, =125°C 0.3 \%
lc =30mA, |=3.0mA 0.25 Y,
Ic =100 mA, Is = 10 mA 0.5 \Y
Vegsat Base-Emitter Saturation Voltage lc =10 mA, I = 1.0 mA 0.7 0.85 \%
lc =10 mA, Iz =1.0 mA, T, =-55°C 1.02 \Y
Ilc =10mA, Ig =1.0 mA,T, =125°C 0.59 \Y
lc =30 mA, =3.0mA 1.15 \%
Ic =100 mA, Iz = 10 mA 1.6 \
SMALL SIGNAL CHARACTERISTICS
Cobo Output Capacitance Vg =50V, le=0,f=1.0MHz 4.0 pF
Cibo Input Capacitance Veg=0.5V,Ic=0,f=1.0 MHz 5.0 pF
hte Small-Signal Current Gain lc=10mA, Vece =10V, 5.0
Rc=2.0kQ, f =100 MHz
SWITCHING CHARACTERISTICS (except MMPQ2369)
ts Storage Time lg1 = Iz = Ic = 10 mA 13 ns
ton Turn-On Time Vee=3.0V, Ic =10 mA, 12 ns
Ig1 = 3.0 mMA
toff Turn-Off Time Vee=3.0V, Ic =10 mA, 18 ns
gy = 3.0 mA, lgo = 1.5 mA

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

Spice Model

NPN (Is=44.14f Xti=3 Eg=1.11 Vaf=100 Bf=78.32 Ne=1.389 Ise=91.95f |kf=.3498 Xtb=1.5 Br=12.69m Nc=2
Isc=0 Ikr=0 Rc=.6 Cjc=2.83p Mjc=86.19m Vjc=.75 Fc=.5 Cje=4.5p Mje=.2418 Vje=.75 Tr=1.073u Tf=227.6p
Itf=.3 Vtf=4 Xtf=4 Rb=10)
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NPN Switching Transistor

(continued)

DC Typical Characteristics

DC Current Gain
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NPN Switching Transistor

(continued)

AC Typical Characteristics
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NPN Switching Transistor

(continued)

AC Typical Characteristics  (continued)
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NPN Switching Transistor

(continued)

AC Typical Characteristics  (continued)
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FAIRCHILD

ey —————————
SEMICONDUCTOR

PN2484

Discrete POWER & Signal
Technologies

MMBT2484

SOT-23 B
Mark: 1U

NPN General Purpose Amplifier

This device is designed for low noise, high gain, general purpose

amplifier applications at collector currents from 1p to 50 mA.

Sourced from Process 07. See 2N5088 for characteristics.

AbSOlute MaXimum Ratings* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \%
Vceo Collector-Base Voltage 60 \Y
VEso Emitter-Base Voltage 5.0 \
Ic Collector Current - Continuous 100 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.

Thermal Characteristics TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN2484 *MMBT?2484
Pp Total Device Dissipation 625 350 mwW
Derate above 25°C 5.0 2.8 mwW/°C

Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 357 °C/W

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

[0 1997 Fairchild Semiconductor Corporation
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Electrical Characteristics

NPN General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
BVceo Collector-Base Breakdown Voltage Ic =10 PA, Ie =0 60 \%
BVceo Collector-Emitter Breakdown Ilc=10mA, [e=0 60 Y
Voltage*
BVeso Emitter-Base Breakdown Voltage Ilc=10 pA, I =0 5.0 Y,
Iceo Collector Cutoff Current Veg =45V, =0 10 nA
Vg =45V, I =0, Tp =150°C 10 UA
lesO Emitter Cutoff Current Veg =5.0V, Ic =0 10 nA
ON CHARACTERISTICS
hee DC Current Gain lc=1.0mA, Vcg =5.0V 250
Ic =10 mA, Vce =5.0 V* 800
Vee(say Collector-Emitter Saturation Voltage | Ic =1.0 mA, Is =0.1 mA 0.35 \%
Veg(on) Base-Emitter On Voltage Ic =1.0mA, Vce =5.0V 0.95 Vv
SMALL SIGNAL CHARACTERISTICS
Cobo Output Capacitance Vcg =5.0V, f =140 kHz 6.0 pF
Cibo Input Capacitance Veg =0.5V, f = 140 kHz 6.0 pF
NF Noise Figure lc =10 YA, Vce =5.0V, 3.0 dB
Rs = 10k,f = 1.0 kHz,BW =200 Hz

*pulse Test: Pulse Width <300 us, Duty Cycle <3.0%
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SEMICONDUCTOR w

PN2907

Discrete POWER & Signal
Technologies

MMBT2907

SoT-23 B
Mark: 2B

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers

and switches requiring collector currents to 500 mA. Sourced

from Process 63. See PN2907A for characteristics.

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 40 \Y
Vceo Collector-Base Voltage 60 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 800 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN2907 *MMBT2907
Po Total Device Dissipation 625 350 mw
Derate above 25°C 5.0 2.8 mwW/°C

Resc Thermal Resistance, Junction to Case 83.3 °C/wW
Rosa Thermal Resistance, Junction to Ambient 200 357 °C/W

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

[0 1997 Fairchild Semiconductor Corporation
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 40 \%
V@r)ceo Collector-Base Breakdown Voltage lc=10pA, le=0 60 \%
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \
lcex Collector Cutoff Current Vee =30V 50 nA
Ig Base Cutoff Current Vge=0.5V 50 nA
Iceo Collector Cutoff Current Veg =50V, =0 20 nA

Vg = 50V, g = 0, Ta= 150 °C 20 HA
ON CHARACTERISTICS*
hee DC Current Gain Vee=10V, Ic=0.1mA 35

Vee=10V, Ic=1.0mA 50

Vee =10V, Ic =10 mA 75

Vee =10V, Ic = 150 mA 100 300

Vce = 10 V, Ic= 500 mA 30
Veesay Collector-Emitter Saturation Voltage Ilc = 150 mA, Iz = 15 mA 0.4 \%

Ic =500 mA, Ig = 50 mA 1.6 V
Vaesat) Base-Emitter Saturation Voltage Ilc =150 mA, Iz = 15 mA 1.3 \Y

Ic = 500 mA, Iz = 50 mA 2.6 vV
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=1.0 MHz 8.0 pF
Cib Input Capacitance Veg=2.0V,f=1.0 MHz 30 pF
hte Small-Signal Current Gain lc=50mA, Ve =20V, 2.0

f =100 MHz
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =30V, Ic = 150 mA, 45 ns
tq Delay Time g1 =15 mA , PW =200 ns 10 ns
tr Rise Time 40 ns
toff Turn-off Time Vee=6.0V, Ic =150 mA 100 ns
ts Storage Time lg1=lgo = 15 MA 80 ns
t Fall Time 30 ns

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

PN2907A

SOT-23 B
Mark: 2F

MMPQ2907

SOIC-16

PNP General Purpose Amplifier

This device is designed for use as a general purpose amplifier
and switch requiring collector currents to 500 mA. Sourced

from Process 63.

Absolute Maximum Ratings*

MMBT2907A

Discrete POWER & Signal
Technologies

SOT-223

NMT2907

Cc2

C1

B2

SOT-6 Bl
Mark: .2B

TA = 25°C unless otherwise noted

PZT2907A

Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \Y
Vceo Collector-Base Voltage 60 \%
Veso Emitter-Base Voltage 5.0 \%
lc Collector Current - Continuous 800 mA
Ty, 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.

& 1997 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@riceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, lg=0 60 \Y
V(sricso Collector-Base Breakdown Voltage Ic=10pA, =0 60 \
V(sriEBO Emitter-Base Breakdown Voltage le=10pAIc =0 5.0 \%
Is Base Cutoff Current Vg =30V, Vgg =05V 50 nA
lcex Collector Cutoff Current Vce=30V, Vge =05V 50 nA
lcso Collector Cutoff Current Ve =50V, lg=0 0.02 pA
Veg =50V, Ie =0, To=150°C 20 A
ON CHARACTERISTICS
Nee DC Current Gain lc=0.1mA, Ve =10V 75
lc=1.0mA, Ve =10V 100
lc=10mA, Ve =10V 100
lc =150 mA, Ve = 10 V* 100 300
lc =500 mA, Ve = 10 V* 50
Veesay Collector-Emitter Saturation Voltage* lc =150 mA, lIg = 15 mA 0.4 \%
Ic =500 mA, Iz =50 mA 1.6 V
Vee(sat) Base-Emitter Saturation Voltage lc =150 mA, Ig = 15 mA* 13 \%
lc =500 mA, Iz =50 mA 2.6 V
SMALL SIGNAL CHARACTERISTICS (except MMPQ2907 and NMT2907)
fr Current Gain - Bandwidth Product lc=50mA, Ve =20V, 200 MHz
f =100 MHz
Cobo Output Capacitance Veg =10V, I =0, 8.0 pF
f =100 kHz
Cibo Input Capacitance Veg =2.0V, Ic =0, 30 pF
f =100 kHz
SWITCHING CHARACTERISTICS (except MMPQ2907 and NMT2907)
ton Turn-on Time Vee =30V, Ic =150 mA, 45 ns
tq Delay Time lg1 =15 mA 10 ns
tr Rise Time 40 ns
toff Turn-off Time Vee =6.0V, Ic =150 mA 100 ns
ts Storage Time g1 = lgp =15 MA 80 ns
t Fall Time 30 ns

*Pulse Test: Pulse Width £300 ns, Duty Cycle £2.0%

Spice Model
PNP (Is=650.6E-18 Xti=3 Eg=1.11 Vaf=115.7 Bf=231.7 Ne=1.829 Ise=54.81f 1kf=1.079 Xtb=1.5 Br=3.563 Nc=2
Isc=0 |kr=0 Rc=.715 Cjc=14.76p Mjc=.5383 Vjc=.75 Fc=.5 Cje=19.82p Mje=.3357 Vje=.75 Tr=111.3n Tf=603.7p
Itf=.65 Vtf=5 Xtf=1.7 Rb=10)
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PNP General Purpose Amplifier

(continued)
Therm al CharaCteI‘iSti CS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN2907A *PZT2907A
Pp Total Device Dissipation 625 1,000 mwW
Derate above 25°C 5.0 8.0 mw/°C
Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reia Thermal Resistance, Junction to Ambient 200 125 °C/W
Symbol Characteristic Max Units
*MMBT2907A | MMPQ2907
Pp Total Device Dissipation 350 1,000 mw
Derate above 25°C 2.8 8.0 mwW/°C
Reja Thermal Resistance, Junction to Ambient 357 °CIW
Effective 4 Die 125 °CIW
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
Typical Pulsed Current Gain Collector-Emitter Saturation
- vs Collector Current 2 Voltage vs Collector Current
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PNP General Purpose Amplifier

(continued)

Typical Characteristics  (continued)

Base-Emitter Saturation
Voltage vs Collector Current
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PNP General Purpose Amplifier

(continued)

Typical Characteristics  (continued)

Rise Time vs Collector Power Dissipation vs
= and Turn On Base Currents Ambient Temperature
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Test Circuits
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FIGURE 1: Saturated Turn-On Switching Time Test Circuit
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-30V
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FIGURE 2: Saturated Turn-Off Switching Time Test Circuit
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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.




I Discrete POWER & Signal
FAIRCHILD Technologies

SEMICOMDUCTOR 1w

PN3563

NPN RF Amplifier

This device is designed for use as RF amplifiers, oscillators and
multipliers with collector currents in the 1.0 mA to 30 mA range.
Sourced from Process 43. See PN918 for characteristics.

€95ENd

AbSOlUte MaXim um Ra“ ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 15 \Y
Vceo Collector-Base Voltage 30 \%
VEego Emitter-Base Voltage 2.0 \%
I Collector Current - Continuous 50 mA
Ty, 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.

Therm al Chal’aCtel’iStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3563
Po Total Device Dissipation 350 mw
Derate above 25°C 2.8 mwW/°C
Rejc Thermal Resistance, Junction to Case 125 °C/W
Resa Thermal Resistance, Junction to Ambient 357 °C/W

[ 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

TA= 25°C unless otherwise noted

NPN RF Amplifier

(continued)

Symbol Parameter Test Conditions Min Max nits

OFF CHARACTERISTICS

Vceo(sus) Collector-Emitter Sustaining Voltage* | Ic=3.0mA, Iz=0 15 \

V(sRr)cBo Collector-Base Breakdown Voltage lc=100 pA, 1 =0 30 \%

Ver)eso Emitter-Base Breakdown Voltage le=10 pA,lc =0 2.0 \%

Iceo Collector Cutoff Current Ve =15V, =0 0.05 HA
Ve = 15V, Ta = 150°C 5.0 nA

ON CHARACTERISTICS*

hee | DC Current Gain | Ic=8.0mA, Vee = 10V 20 200

SMALL SIGNAL CHARACTERISTICS

fr Current Gain - Bandwidth Product lc=8.0mMA, Vee =10V, 600 1500 MHz
f =100 MHz

Cobo Output Capacitance Vee =10V, e =0,f=1.0 MHz 17 pF
Veg=0,lg=0, f=1.0MHz 3.0 pF

Cibo Input Capacitance Vege = 0.5V, Ic =0, f = 140 MHz 2.0 pF

hte Small-Signal Current Gain lc=8.0mMA, Ve =10V, 20 250
f=1.0kHz

rb'Cc Collector Base Time Constant lc=8.0mA, Vce = 10V, 8.0 25 pS
f=79.8 MHz

FUNCTIONAL TEST

Amplifier Power Gain lc=8.0mA, Veg =10V, 14 26 dB

Gpe

f = 200 MHz

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

€9GENd



Discrete POWER & Signal

|
FAIRCHILD Technologies
SEMICONDUCTOR w
NPN General Purpose Amplifier
This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced from
Process 10. See PN100 for characteristics.
AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 25 \Y
Vceo Collector-Base Voltage 30 \%
VEero Emitter-Base Voltage 6.0 \%
I Collector Current - Continuous 500 mA
T, Tstg Operating and Storage Junction Temperature Range -55 to +150 °C

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.

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

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3565
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C
Rejc Thermal Resistance, Junction to Case 83.3 °C/W
Rasa Thermal Resistance, Junction to Ambient 200 °C/W

G9GENd
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NPN General Purpose Amplifier

(continued)
Electrical Characteristics TA = 25°C unless otherwise noted
Symbol Parameter Test Conditions Min Max nits
OFF CHARACTERISTICS
Verceo Collector-Emitter Breakdown Voltage* | Ic=2.0mA, Ig=0 25 \%
Verceo Collector-Base Breakdown Voltage lc=100 pA,Ig=0 30 V
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 6.0 \Y
lceo Collector Cutoff Current Vee=25V,le=0 50 nA
ON CHARACTERISTICS*
hee DC Current Gain Vee =10V, Ic=1.0mA 150 600
Vee(say Collector-Emitter Saturation Voltage lc=1.0mA, lg=0.1 mA 0.35 \%
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =50V 4.0 pF
hie Input Impedance lc=1.0mA, Ve =50V, 2.0 20 kQ
f=1.0kHz
hoe Output Admittance lc=1.0mMA, Ve =50V, 0.5 35 pmhos
f=10kHz
hte Small-Signal Current Gain lc=1.0mA,Vce =5.0V,
f =20 MHz 2.0 12
lc=10mA, Ve =5.0V,
f=1.0kHz 120 750

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

G9GENd



SEMICONDUCTOR w

PN3568

NPN General Purpose Amplifier

This device is designed for general purpose, medium power
amplifiers and switches requiring collector currents to 500 mA.
Sourced from Process 12. SeeTN3019A for characteristics.

AbSOIUte M aXi mum Ra“ ngS* TA = 25°C unless otherwise noted

] Discrete POWER & Signal
FAIRCHILD Technologies

Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \Y
Vceo Collector-Base Voltage 80 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 1.0 A
T, 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3568
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C
Rejc Thermal Resistance, Junction to Case 83.3 °C/W
Rasa Thermal Resistance, Junction to Ambient 200 °C/W

89GENd
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NPN General Purpose Amplifier

(continued)
Electrical Characteristics TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max nits
OFF CHARACTERISTICS
Vryceo Collector-Emitter Breakdown Voltage* | Ic=30 mA, lg=0 60 \%
V@ryceo Collector-Base Breakdown Voltage lc=100 pA, I =0 80 Y
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \Y
lcso Collector Cutoff Current Veg =40V, =0 50 nA

Vg =40V, lg=0, To=75°C 5.0 UA
leso Emitter Cutoff Current Veg =4.0V, Ic=0 25 nA

ON CHARACTERISTICS*

hee DC Current Gain V=10V, Ic =30 mA 40

Ve =10V, Ic =150 mA 40 120
Veggsan Collector-Emitter Saturation Voltage lc =150 mA, Iz = 15 mA 0.25 \
Veeon) Base-Emitter On Voltage Vee =1.0V, Ic =150 mA 11 \%
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=1.0 MHz 20 pF
Cip Input Capacitance Veg = 0.5V, f=1.0 MHz 80 pF
hte Small-Signal Current Gain lc=50 mA, V=10V, 3.0 30

f=20 MHz

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

89GENd



| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN3638
PN3638A

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 500 mA. Sourced
from Process 63. See PN2907A for characteristics.

VBEI9ENd / BE9EN

Absolute Maximum Ratings* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 25 \
VcBo Collector-Base Voltage 25 \
VEBoO Emitter-Base Voltage 4.9 \%
lc Collector Current - Continuous 800 mA
Ta, 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.

Thermal Characteristics TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3638/A
Pp Total Device Dissipation 625 mwW
Derate above 25°C 5.0 mwW/°C
Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 °C/W

00 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V(Br)cEO Collector-Emitter Breakdown lc=10mA,Ig=0 25 \Y
Voltage*
V(BRr)CES Collector-Emitter Breakdown Ic =100 pA, Ie =0 25 \Y
Voltage*
V(Br)ceo Collector-Base Breakdown Voltage | Ic =10 pA, I =0 25 Vv
V(BRr)EBO Emitter-Base Breakdown Voltage lE=10 YA, Ic=0 4.0 Y
Ices Collector-Cutoff Current Vce=15V,le=0 35 nA
Vce=15V, =0, Ta=65°C 2.0 HA
ON CHARACTERISTICS*
hee DC Current Gain Vce=1.0V, Ic =50 mA
PN3638 30
PN3638A 100
Vce =2.0V, Ic =300 mA
PN3638 30
PN3638A 20
Vce =10V, Ic =100 mA
PN3638 20
PN3638A 80
Vce=10V, Ic =1.0mA
PN3638A 100
VeE(sat) Collector-Emitter Saturation Voltage | Ic =50 mA, Is =2.5mA 0.25 \%
Ic =300 mA, Ig =30 mA 1.0 \
Vee(sat) Base-Emitter Saturation Voltage lc =50 mA, Is =2.5 mA 11 \%
Ic =300 mA, Is =30 mA 0.8 2.0 \Y
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=1.0 MHz
PN3638 20 pF
PN3638A 10 pF
Cib Input Capacitance Vee=0.5V, f=1.0 MHz
PN3638 65 pF
PN3638A 25 pF
hte Small-Signal Current Gain lc =50 mA, Vce =3.0V,
f =100 MHz PN3638 1.0
PN3638A 15
Ic =10 mA, Vce =10V,
f=1.0 kHz PN3638 25
PN3638A 100
hie Input Impedance Ilc =10 mA, Vce =10V, 2.0 kQ
hoe Output Admittance f=1.0kHz 12 pmhos
hre Voltage Feedback Ratio PN3638 26 X107
PN3638A 15 x10*
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =10V, Ic =300 mA, 75 ns
tq Delay Time Izg1 =30 mA 20 ns
tr Rise Time 70 ns
toff Turn-off Time Vcec =10V, Ic =300 mA 170 ns
ts Storage Time Igr =12 =30 mA 140 ns
t Fall Time 70 ns

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

VBEI9ENd / BE9EN



.| Discrete POWER & Signal
FAIRCHILD Technologies
[ e el s ]

SEMMICOMHNDUICTOOR 1

PN3640 MMBT3640

SOT-23 B
Mark: 2J
PNP Switching Transistor
This device is designed for very high speed saturate switching at
collector currents to 100 mA. Sourced from Process 65. See
PN4258 for characteristics.
AbSOIUte MaXi mum RatingS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 12 \%
Vceso Collector-Base Voltage 12 \%
Veso Emitter-Base Voltage 4.0 \%
I Collector Current - Continuous 200 mA
T, Tstg Operating and Storage Junction Temperature Range -55to +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.
Thermal Characteristics TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3640 *MMBT3640
Po Total Device Dissipation 350 225 mw
Derate above 25°C 2.8 1.8 mwW/°C
Reic Thermal Resistance, Junction to Case 125 °C/W
Reja Thermal Resistance, Junction to Ambient 357 556 °C/W

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

[ 1997 Fairchild Semiconductor Corporation
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Electrical Characteristics

PNP Switching Transistor

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max nits
OFF CHARACTERISTICS
Verceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 12 \
V@r)ces Collector-Emitter Breakdown Voltage lc =100 pA,Vge =0 12 \%
Viericeo Collector-Base Breakdown Voltage lc=100 pA,le =0 12 \Y
V@er)eso Emitter-Base Breakdown Voltage le=100 pA,Ic =0 4.0 \%
lces Collector Cutoff Current Vee=6.0V, Vge =0 0.01 LA
Vee=6.0V,Vge =0, Ty, =65°C 1.0 A
Is Base Current Vce=6.0 V,Vge=0 10 nA
ON CHARACTERISTICS*
hee DC Current Gain lc =10 mA, Vee = 0.3V 30 120
Ic = 50 mA, Ve = 1.0V 20
Vee(sat Collector-Emitter Saturation Voltage lc =10 mA, Ig=0.5mA 0.3 \%
lc =10 mA, Is= 1.0 mA 0.2 Y,
lc =50 mA, Ig=5.0 mA 0.6 \Y
lc=10 mA, le=1.0 mA, TA=65°C 0.25 V
Vaesat Base-Emitter Saturation Voltage lc =10 mA, Ig= 0.5 mA 0.75 0.95 \%
Ilc =10 mA, lz=1.0mA 0.8 1.0 \Y
Ilc =50 mA, lIg=5.0 mA 15 \Y
SMALL SIGNAL CHARACTERISTICS
fr Current Gain - Bandwidth Product lc=10mA, Ve = 5.0V, 500 MHz
f = 100 MHz
Cobo Output Capacitance Veg =50V, =0, 35 pF
f=1.0MHz
Cibo Input Capacitance Vege=0.5V, Ic =0, 35 pF
f=1.0MHz
SWITCHING CHARACTERISTICS
tq Delay Time Vee = 6.0V, Vegof = 1.9V, 10 ns
tr Rise Time lc =50 mA, Ig1 = 5.0 mA 20 ns
ts Storage Time Vee = 6.0V, Ic =50 mA, 20 ns
t Fall Time Is1 = lg2= 5.0 MA 12 ns
ton Turn-On Time Vee = 6.0V, Veeefy = 1.9V, 25 ns
Ilc =50 mA, Ig; = 5.0 mA
Vee =15V, Ic =10 mA, 60 ns
lg1 = lg2= 0.5 mA
toff Turn-Off Time Vee = 6.0V, Veeefy = 1.9V, 35 ns
Ic = 50 mA, lgy = 5.0 mA
Vee = 1.5V, Ic =10 mA, 75 ns

lg1 = lg2 = 0.5 mA

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

OV9ELANIN / OV9ENd



] Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR w

PN3642

Cc TO-92

NPN General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced from
Process 10. See PN100 for characteristics.

¢V9ENd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 45 \Y
Vceo Collector-Base Voltage 60 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 500 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3642
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mW/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

[0 1997 Fairchild Semiconductor Corporation



NPN General Purpose Amplifier

(continued)
Electrical Characteristics TA = 25°C unless otherwise noted
Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
Vryceo Collector-Emitter Breakdown Voltage* | Ic=10mA, Ig=0 45 \%
Vr)ceo Collector-Base Breakdown Voltage lc=10pA, =0 60 \%
Vr)EBO Emitter-Base Breakdown Voltage le=10 yA, Ic=0 5.0 \%
lces Collector Cutoff Current Vee =50V, =0, 50 nA
VCE =50 V, IE = 0, TA = 65°C 1.0 uA
ON CHARACTERISTICS*
hee DC Current Gain Vee =10V, Ic =150 mA 40 120
Vce =10V, Ic =500 mA 15
Veesa Collector-Emitter Saturation Voltage lc =150 mA, Ig = 15 mA 0.22 \
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Vg =10V, f =140 kHz 8.0 pF
hte Small-Signal Current Gain lc=50 mA, Vce = 5.0V, 15
f =100 MHz
Gpe Amplifier Power Gain Vee=15V,Ic =0, 10 dB
Ry=140Q, f=30 MHz,
RL = 260 Q
n Collector Efficiency Vee=15V, I =0, 60 %
Rs =140Q, f=30 MHz,
RL = 260 Q

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

¢V9ENd



] Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR w

PN3643

Cc TO-92

NPN General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 10. See PN100 for characteristics.

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 30 \Y
Vceo Collector-Base Voltage 60 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 500 mA
T, 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3643
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mw/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

EV9ENd
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Electrical Characteristics

NPN General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 30 \%
V@r)ceo Collector-Base Breakdown Voltage lc=10pA, le=0 60 \%
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \
lces Collector Cutoff Current Vece=50V, =0 50 nA
Vg = 50V, g = 0, Ta= +65 °C 1.0 lJA
ON CHARACTERISTICS*
hee DC Current Gain Vee=10V, Ic =150 mA 100 300
Vce =10V, Ic = 500 mA 20
Veesat) Collector-Emitter Saturation Voltage lc =150 mA, |g = 15 mA 0.22 \
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f =140 kHz, 8.0 pF
n Collector Efficiency Vee =15V, f =30 MHz, 60 %
Rg=140Q,RL=260Q
Gpe Amplifier Power Gain Vee =15V, f =30 MHz, 10 dB
Rg =140 Q, RL = 260 Q
hfe Small-Signal Current Gain lc=50mA, Ve =50V, 25

f =100 MHz

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

EV9ENd



SEMICONDUCTOR ™

PN3644

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 500 mA. Sourced
from Process 63. See PN2907A for characteristics.

| Discrete POWER & Signal
FAIRCHILD Technologies
e ———

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 45 \%
Vceo Collector-Base Voltage 45 \%
VEBO Emitter-Base Voltage 5.0 \%
Ic Collector Current - Continuous 800 mA
Ta 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN3644
Pp Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C

Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 °C/W

Y79ENd
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V(BRr)cEO Collector-Emitter Breakdown Ic=10mA, Ig =0 45 \%
Voltage*
V(8R)CBO Collector-Base Breakdown Voltage Ic =100 A, e =0 45 V;
V(BR)EBO Emitter-Base Breakdown Voltage le =10 pA,Ic =0 5.0 \%
Ices Collector-Cutoff Current Veg =30V, e =0 35 nA
Veg =30V, e =0, TAa =65°C 2.0 pA
IBL Base-Cutoff Current Vce=30V,Ic=0 35 nA
ON CHARACTERISTICS*
hee DC Current Gain Vce=10V, Ic =0.1 mA 40
Vce=10V, Ic =1.0 mA 80
Vee =10V, Ic =10 mA 100
Vce =10V, Ic =150 mA 100 300
Ve =2.0V, Ic =300 mA 20
Vce=1.0V, Ic =50 mA 80 240
VcE(sat) Collector-Emitter Saturation Voltage | Ic =50 mA, Iz =2.5 mA 0.25 \%
Ic =150 mA, Iz =15 mA 04 \Y
Vee(sat) Base-Emitter Saturation Voltage lc =50 mA, Ig =2.5mA 1.0 \%
Ic =150 mA, Ig =15 mA 1.3 V
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=140 kHz 8.0 pF
Cib Input Capacitance Vee = 0.5V, f=140 kHz 35 pF
hre Small-Signal Current Gain Ilc =20 mA, Vce =20 V, 2.0
f =100 MHz
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =30V, Ic =300 mA, 40 ns
tq Delay Time Ie1 =30 mA 25 ns
tr Rise Time 35 ns
toff Turn-off Time Vce =30V, Ic =300 mA 100 ns
ts Storage Time Ig1 =lgo =30 MA 70 ns
t Fall Time 50 ns

*pulse Test: P

ulse Width < 300 ps, Duty Cycle <2.0%

Y79ENd



SEMICONDUCTOR m™

PN3645

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 500 mA. Sourced
from Process 63. See PN2907A for characteristics.

| Discrete POWER & Signal
FAIRCHILD Technologies
e ———

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \%
Vceo Collector-Base Voltage 60 \%
VEBO Emitter-Base Voltage 5.0 \%
Ic Collector Current - Continuous 800 mA
Ta 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN3645
Pp Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C
Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 °C/W

GY9ENd
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V(BRr)cEO Collector-Emitter Breakdown Ic=10mA, Ig =0 60 \%
Voltage*
V(8R)CBO Collector-Base Breakdown Voltage Ic =100 A, e =0 60 V;
V(BR)EBO Emitter-Base Breakdown Voltage le =10 pA,Ic =0 5.0 \%
Ices Collector-Cutoff Current Veg =50V, e =0 35 nA
Veg =50V, [ =0, Ta =65°C 2.0 pA
IBL Base-Cutoff Current Vce=50V, Ic =0 35 nA
ON CHARACTERISTICS*
hee DC Current Gain Vce=10V, Ic =0.1 mA 40
Vce=10V, Ic =1.0 mA 80
Vce=10V, Ic =10 mA 100
Vce =10V, Ic =150 mA 100 300
Vce =2.0V, Ic =300 mA 20
Vce=1.0V, Ic =50 mA 80 240
VcE(sat) Collector-Emitter Saturation Voltage | Ic =50 mA, Iz =2.5 mA 0.25 \%
Ic =150 mA, Iz =15 mA 04 \Y
Vee(sat) Base-Emitter Saturation Voltage Ic =50 mA, I =2.5mA 1.0 \%
Ic =150 mA, Ig =15 mA 1.3 V
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=140 kHz 8.0 pF
Cib Input Capacitance Vee = 0.5V, f=140 kHz 35 pF
hre Small-Signal Current Gain Ilc =20 mA, Vce =20 V, 2.0
f =100 MHz
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =30V, Ic =300 mA, 40 ns
tq Delay Time Ie1 =30 mA 25 ns
tr Rise Time 35 ns
toff Turn-off Time Vce =30V, Ic =300 mA 100 ns
ts Storage Time Ig1 =lgo =30 MA 70 ns
t Fall Time 50 ns

*pulse Test: P

ulse Width < 300 ps, Duty Cycle <2.0%

GY9ENd
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FAIRCHILD

e o —————p————
SEMICONDUCTOR 1w

PN4117
PN4118
PN4119

N-Channel Switch

This device is designed for low current DC and audio applications.
These devices provide excellent performance as input stages for
sub-picoamp instrumentation or any high impedance signal
sources. Sourced from Process 53.

Absolute Maximum Ratings*

Discrete POWER & Signal
Technologies

MMBF4117
MMBF4118
MMBF4119

SOT-23

RS

Mark: 61A/61C / 61E

TA = 25°C unless otherwise noted

Symbol Parameter Value Units
Ve Drain-Gate Voltage 40 \Y
Vas Gate-Source Voltage -40 \Y
lor Forward Gate Current 50 mA
T, 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.

Thermal CharaCteriStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN4117 *MMBF4117
Pp Total Device Dissipation 350 225 mw
Derate above 25°C 2.8 1.8 mW/°C

Resc Thermal Resistance, Junction to Case 125 °C/W
Rea Thermal Resistance, Junction to Ambient 357 556 °C/W

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

41997 Fairchild Semiconductor Corporation

6TTv4aNIN / STTYH4aININ / LTTY49ININ / 6TTVYNd / 8TTYNd / LZTTVYNd



Electrical Characteristics

TA = 25°C unless otherwise noted

N-Channel Switch

(continued)

Symbol Parameter Test C onditions Min Max Units
OFF CHARACTERISTICS
V(sricss Gate-Source Breakdown Voltage Is =10 yA, Vps =0 -40 \%
lgss Gate Reverse Current Ves =20V, Vps=0 -10 pA
Ves =20V, Vps =0, To=150°C -25 nA
Vasoffy Gate-Source Cutoff Voltage Vps=10V, Ip =1.0nA PN4117 -0.6 -1.8 \Y
PN4118 -1.0 -3.0 \%
PN4119 -2.0 - 6.0 V
ON CHARACTERISTICS
lpss Zero-Gate Voltage Drain Current* Vps =10V, Vgs=0 PN4117 30 90 HA
PN4118 80 240 uA
PN4119 200 600 uA
SMALL-SIGNAL CHARACTERISTICS
Ofs Common-Source Forward Vps =10V Vgs =0, f= 1.0 kHz
Transconductance PN4117 70 210 umhos
PN4118 80 250 pmhos
PN4119 100 330 umhos
Joss Common-Source Output Conductance | Vps =10V Vgs =0, f= 1.0 kHz
PN4117 3.0 umhos
PN4118 5.0 pmhos
PN4119 10 umhos
Refs) Common-Source Forwad Vps =10V, Vgs =0, f= 30 MHz
Transconductance PN4117 60 pmhos
PN4118 70 pumhos
PN4119 20 umhos
Ciss Input Capacitance Vps =10V, Vgs =0, f= 1.0 kHz 3.0 pF
Crss Reverse Transfer Capacitance Vps =10V, Vgs =0, f= 1.0 MHz, 1.5 pF

*Pulse Test: Pulse Width £ 300 ns, Duty Cycle £ 1.0%

6TTv4aNIN / STTYH4aININ / LTTY49ININ / 6TTVYNd / 8TTYNd / LZTTVYNd



N-Channel Switch

(continued)

Typical Characteristics

loss — DRAIN CURRENT (wA)

% — TRANSCONDUCTANCE (umhos)

Parameter Interactions

1000 3 100
loss
500 50
Lot
v, 915
7
100 1 10
y 4
50 ey 5.0
| 1™~
t¢s, lpss @ Vpg = 10V, Vg5 = 0
[ros @ Vps =100 mV, Vgs =0
\' @Vps =10V, Ip=1.0nA
10 GSI(OFF) DS 2 2] o, e IO
-0.1 0.5 -1.0 -5.0 10
Vasors) — GATE CUTOFF VOLTAGE (V)
Transfer Characteristics
300
]
£ 250
X
: \ VGS(OFF) =-1v
g 200 -55°C
= +25 c
(&)
2 150 / +125° c
2 N qt/ Vesiorr = -0.78V
2 100 : | ,+125°C| |
z N I/ +257c
s -585°C
Tow -‘,’e '
* ANESNSS
0 -

250

200

150

100

Ip — DRAIN CURRENT (1A}

50

0 -02 -04 -06 -08

1

Vgs — GATE-SOURCE VOLTAGE (V)

Transfer Characteristics

Vasiorr) = 1.7V

L

N

2

\\\

A4 Ta=125°C

Ta = -65°C

=T, - 25°C

L Vasiorr) = —-1.3V

Ta =-85°C

b Ta = 25°C

Ta =125°C
N

N

-0.2

-0.6 -1 -14

-1.8

Vas — GATE-SOURCE VOLTAGE (V)

(t5%) 3ONVISISIH ..NO., NIvHa — S9

9, — TRANSCONDUCTANCE (umhos)

Ip — DRAIN CURRENT (uA)

ip — DRAIN CURRENT (mA)

300

250

200

150

100

50

100
90
80
10
60
50
40
30
20
10

04

0.2

Transfer Characteristics

1 T T T
N Vasiorn * 13V

L
N '+25°'c

N\ r—+125c

- ~55°C
-/+25t:

Q Vasiorp) = 1.7V
NS 4

125 c

‘.\/

04 08 12 16 2

Vs — GATE-SOURCE VOLTAGE (V)

Transfer Characteristics

T
Vasiorr) = —W

Ta = -55°C

Ta=25°C

|

tTa=125°C

Vesorr) = —0.75V]
T, - 125°C

/i

Ta=25"C

h.
o< T, = -55°C
'P\ A >

-02 -04 -06 -08 -1
Vs - GATE-SOURCE VOLTAGE (V)

Transfer Characteristics

\

L T
Vps = 10V
i l

L T
Vas(orr) = 3.6V

Ta=-56C 1
Ta = +25°C

Ta =+125°C
|
T 1

Vgsiorr) = —1.8V

Ta = -55°C 1
LT, = +25°C
TA = +125°C

-1.0 -20 -340 —4.0
Vgs — GATE-SOURCE VOLTAGE (V)

6TTv4aNIN / STTYH4aININ / LTTY49ININ / 6TTVYNd / 8TTYNd / LZTTVYNd



N-Channel Switch

(continued)

Typical Characteristics

le, lass — GATE LEAKAGE CURRENT (pA)

Gos — OUTPUT CONDUCTANCE {wmhos)

—y
(=]
(=]
=

100

1.0

0.1

01

(continued)

Leakage Current vs. Voltage

Ta= +125°[II 17

Ip =30 0R 100:A

—lgss

Ip = 100pA=t

lp = 30uA %

|
Ta =+85°C

T

Ip = 1000A =5

NN

Ip = 30uA —ady

T

Th = +25°C|

[

—lgss|

|

50 10 15 20
Vpc — DRAIN-GATE VOLTAGE

Output Conductance
vs. Drain Current

25
)

VoG = 5.0V

[ ¢
WAL T

Ta=2
f=1.0

L1l

5°C H
kHz

0.01

0.1
Ip — DRAIN CURRENT (mA)

1.0

Transconductance vs. Drain Current

95 — TRANSCONDUCTANCE {umhos)

1.0k

100

50

o 8 515
T T
T T LERLELESLI
L Vasiorr) = —3.6V
VGS((J:F) = —1.8V—\\
s poet
VDG =10V Juns
fl: ll.ﬂ IkT
0.01 0.1 1.0

Ip - DRAIN CURRENT (mA)

Ip — DRAIN CURRENT (:A)

Ci (C,s) — CAPACITANCE (pF)

e, — NOISE VOLTAGE (nV/\/Hz)

100 ———
TYP Vasiorr) = 0.8V |
Ta = +25°C
80
60 Vgs =0V
1 |
4 Vgs = —0.1V
40 —
V(;s =-0.2v
2 Vs = ~0.3V
Ves - 0.6V, Vgs - 0.4V
—
[i] |

Common Drain-Source

0 1.0 20

3.0 4.0

5.0

Vps — DRAIN-SOURCE VOLTAGE (V)

Capacitance vs. Voltage

10 1 1 1 b
f=0.1 — 1.0 MHz ]
5.0
C (Vps = 10V)
T T
10 Crs (Vps = 10V)
0.5
0.1
0 40 -80 -12 16 -20

Vgs — GATE-SOURCE VOLTAGE (V)

Noise Voltage vs. Frequency

1.0k

500

200

100

50

20

10

1 1T 1 | S - 1 l! !
VDG=“]V ]
BW = 6.0 Hz @ f = 10 Hz, 100 Hz ]
=0.2f@f> 1.0 kHz 1
N
N
N
N Ip = 10uA
hUEAN
~ -~
|D=1unun\‘ ™
L ST
[
001 003 01 051020 10 50 100

f — FREQUENCY (kHz2)

6TTv4aNIN / STTYH4aININ / LTTY49ININ / 6TTVYNd / 8TTYNd / LZTTVYNd



TO-92 Tape and Reel Data and Package Dimensions

TO-92 Packaging
Configuration: Figure 1.0

FSCINT Label sample

FAIRCHILD SEMICONDUCTOR CORPORATION

||”H| ml ”l || I|| I‘ |I II Q]ﬂ”“ﬁmﬁmu"
spec:

F63TNR Label sample

HTB:B

SPECREV: B2
QnREV

(FsciNm

QTY: 2000
II\II\IIHII I|IIHI\IIIIIIIIHIIIIII\I\I\II Ui

Dic: posaz QTVl SPEC REV:

NF:F  (FE3TNR)3

TO-92 TNR/AMMO PACKING INFROMATION

TAPE and REEL OPTION
See Fig 2.0 for various
Reeling Styles

| 5 Reels per
Intermediate Box

< F63TNR
‘ ‘ Label

4——~— Customized
‘ Label

\
\

AMMO PACK OPTION
See Fig 3.0 for 2 Ammo
Pack Options

Packing Style Quantity EOL code
Reel A 2,000 D26Z
E 2,000 D27Z
Ammo M 2,000 D74Z
P 2,000 D75Z %%\
Unit weight =022gm ) \
Reel weight with components =1.04kg :
Ammo weight with components = 1.02 kg
Max quantity per intermediate box = 10,000 units ‘ '327mm x 158mm x 135mm 5|A[mm0 gp):essper
Immediate Box ntermediate Box
Customized - EengNR
Label ane
(TO-92) BULK PACKING INFORMATION BULK OPTION
EOL LEADCLIP See Bulk Packing
DESCRIPTION UANTITY N
CODE DIMENSION Q Information table
J18z TO-18 OPTION STD NO LEAD CLIP 2.0K/BOX
3052 TO-5 OPTION STD NO LEAD CLIP 15K /BOX
FSCINT Label
NO EOL TO-92 STANDARD
CODE STRAIGHT NO LEADCLIP 2.0K/BOX

std option

Customized

530mm x 130mm x 83mm

Intermediate box Label

FSCINT Label

FAIRCHILD

SEMICONDUCTOR ™

375mm x 267mm x 375mm
Intermediate Box

333mm x 231mm x 183mm

10,000 units maximum
per intermediate box
for std option

FSCINT
Label

Customized
Label

FSCINT
Label

Customized
Label

Intermediate Box

Anti-static
Bubble Sheets

mm x 102mm x 51mm
Immediate Box

5 EO70 boxes per
intermediate Box

September 1999, Rev. B




TO-92 Tape and Reel Data and Package Dimensions, continued

TO-92 Reeling Style
Configuration: Figure 2.0

Machine Option “A” (H)

Style “A”, D26Z, D70Z (s/h)

TO-92 Radial Ammo Packaging
Configuration: Figure 3.0

FIRST WIRE OFF IS COLLECTOR
ADHESIVE TAPE IS ON THE TOP SIDE
FLAT OF TRANSISTOR IS ON TOP

FIRST WIRE OFF IS EMITTER (ON PKG. 92)
ADHESIVE TAPE IS ON BOTTOM SIDE
FLAT OF TRANSISTOR IS ON BOTTOM

Style “E”, D272, D71Z (s/h)

FIRST WIRE OFF IS EMITTER
ADHESIVE TAPE IS ON THE TOP SIDE
FLAT OF TRANSISTOR IS ON BOTTOM

FIRST WIRE OFF IS COLLECTOR (ON PKG. 92)
ADHESIVE TAPE IS ON BOTTOM SIDE
FLAT OF TRANSISTOR IS ON TOP

September 1999, Rev. B



TO-92 Tape and Reel Data and Package Dimensions, continued

TO-92 Tape and Reel Taping
Dimension Configuration: Figure 4.0

Hd
P Pd
Ha : ‘ I
H1 HO Sl
|
_ +
e
t1
P1 'F1
P2 Do
ITEM DESCRIPTION
PO

User Direction of Feed

TO-92 Reel
Configuration: Figure 5.0

EAIRCHILD

D1

Base of Package to Lead Bend
Component Height

Lead Clinch Height

Component Base Height
Component Alignment ( side/side )
Component Alignment ( front/back )
Component Pitch

Feed Hole Pitch

Hole Center to First Lead

Hole Center to Component Center
Lead Spread

Lead Thickness

Cut Lead Length

Taped Lead Length

Taped Lead Thickness

Carrier Tape Thickness

Carrier Tape Width

Hold - down Tape Width

Hold - down Tape position

Feed Hole Position

Sprocket Hole Diameter

Lead Spring Out

Note : All dimensions are in inches.

ITEM DESCRIPTION

Reel Diameter

Arbor Hole Diameter (Standard)
(Small Hole)

Core Diameter

Hub Recess Inner Diameter

Hub Recess Depth

Flange to Flange Inner Width

Hub to Hub Center Width

Note: All dimensions are inches

SYMBOL

Ha
HO
H1
Pd
Hd

PO
P1
P2
F1/F2

SYSMBOL

D1
D2
D2
D3
D4
wi
w2

MINIMUM MAXIMUM

13.975
1.160
0.650
3.100
2.700
0.370
1.630

DIMENSION

0.098 (max)

0.928 (+/- 0.025)
0.630 (+/- 0.020)
0.748 (+/- 0.020)
0.040 (max)

0.031 (max)

0.500 (+/- 0.020)
0.500 (+/- 0.008)
0.150 (+0.009, -0.010)
0.247 (+/-0.007)
0.104 (+/- 0 .010)
0.018 (+0.002, -0.003)
0.429 (max)

0.209 (+0.051, -0.052)
0.032 (+/- 0.006)
0.021 (+/- 0.006)
0.708 (+0.020, -0.019)
0.236 (+/- 0.012)
0.035 (max)

0.360 (+/- 0.025)
0.157 (+0.008, -0.007)
0.004 (max)

14.025
1.200
0.700
3.300
3.100
0.570
1.690
2.090

July 1999, Rev. A



TO-92 Tape and Reel Data and Package Dimensions, continued

TO-92 (92,94,96)

92

94

96

PIN

N | —

O| ™| M| w
OOl ™M

| O|Mm|
V|l OOl M

O m| | W

ololu|m

TO-92 (FS PKG Code 92, 94, 96)

1:1

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per unit (gram): 0.1977

O~
0.185 [ 4.70 RN 0.060 [ 1.52
0.170 [432] k. —— 0.040 [102]
C 0 2.0TYP
| no i
i O
\ Sl
4.70 E So 0.180 1 4.56
4.32 [—F - + T 00165 | 4.18
| |

$0.060 [81.52]

0.010 [0.254]
DEEP

NOTE:

0.020 [o5w].th

[@le]
[@le]
N ©
[@le]
SIS
(@04}
L

ORDER L34Z OPTION IF IN=LINE LEADS
PREFERRED ON THESE PACKAGE CODES.
ALL PACKAGE 97 OR 98 TRANSISTORS

ARE LEADFORMED TO TO—-18 LEADFORM
REV.* CONFIGURATION (J357) PRIOR TO

BULK SHIPMENT.

September 1998, Rev. A1




SOT-23 Tape and Reel Data and Package Dimensions

SOT-23 Packaging
Configuration: Figure 10

|
FAIRCHILD
e T~ ———

SEMICONDUCTOR ™

Customized Lael

Antistatic Cover Tape

Human Readable  gmpossed
Label Carrier Tape

Packaging Description:

SOT-23 parts are shipped in tape. The carrier tape is
made from a dissipaive (carbon filled) polycarbonate
resin. The cover tape is a multilayer film (Hest Activated
Adhesive in naure) primarily composed of polyester film,
adhesive layer, sealart, and arti-static sprayed agent.
These reded pats in stardard option are shipped with
3,000 units per 7 or 177am diameter reel. The reels are
dark bluein color ard is made of pdystyrene plagic (anti-
stafic coaed. Other option comes in 10000 units per 13"
or 33@cm diameter reel. This and me other options are
described in the Packaging Information table.

These full reels areindividualy labeled ard paced inside
a dandad intermedate made of recyclabe corrugated

brown paper with aFairchild logo printing. One pizza box
contains eight reels maximum. And thes intermedate
boxes are placed inside a lebeled shipping box which
comesin different sizes depending on he number of pats

shipped.

Human Readable Label sample

e
FAIREHILD
SEMICONDLCTOM 3

o3 AT S TATS-

E92022C

Human readable
Label

SOT-23 Tape Leader and Trailer
Configuration: Figure 20

SOT-23 Packaging Information
. Standard

Packaging Option (o flow code) D872 . . )
Packagingtype ™R ™R SOT-23 Unit Orientation
Qty per Reel/Tube/Bag 3,000 10,000
Reel Size 7" Dia 13"
;"X D'me"s';" () 187230183 3433;3:;;64 343mmx 342mmx 64mm Human Readable Label

lax gty per Box X I q

Interm for L87Z Option
Weight per unit (gm) 0.0082 0.0082 ter edate bO( 0 8 Opt 0 /
Weight per Reel (kg) 01175 0.4006 .
Note/Comments =SS

/

]

187mmx 107mmx 183mm
Intermedate Box for Standard Option

Carrier Tape

Cover Tape

75 empty pockets

oo d ¢
i f T i
Hoar ey o o ey i
:: :: \_7 :: :: \_/ i: :: ' s ::
o 0o i "o i
o=l Wzzzzzzy A8 Sy U immmees =y
\ X ]
< I > Components N - »
Trailer Tape Leacer Tape
300mMm minimumor 500mm minimum or

125 empty podkets

September 1999, Rev. C



SOT-23 Tape and Reel Data and Package Dimensions, continued

SOT-23 Embossed Carrier Tape
Configuration: Figure 3.0

*PZ DO D1
T
f
El
F w
T O T o gy o E2
i e ® ® @
] ] )
e —P1r— a0
KO
User Direction of Feed
Dimensions are in millimeter
Pkg type A0 BO w DO D1 El E2 F P1 PO KO T We Tc
SOT-23 3.15 2.77 8.0 155 1.125 1.75 6.25 3.50 4.0 4.0 1.30 0.228 5.2 0.06
(8mm) +-0.10 | +-0.10 +-0.3 +-0.05 | +-0125 | +-0.10 | min +-0.05 | +-0.1 +-0.1 +-0.10 | +-0.013 | +-0.3 +-0.02
Notes: A0, BO, and KO dimensions are determined with respect to the EIA/Jedec RS-481
rotational and lateral movement requirements (see sketches A, B, and C). 0.5mm
/>'\ *—20 deg maximum maximum ﬁ
i

4

i _J

20 deg maximum component rotation

Sketch A (Side or Front Sectional View)
Component Rotation

SOT-23 Reel Configuration: Figure 4.0

A

Typical
component
cavity
center line

BO

Typical
component
center line

1

Sketch B (Top View)
Component Rotation

W1 Measured at Hub

ek

Dim A
Max

13" Diameter Option

yeta AA

W2 max Measured at Hub

Dim N

HWS

Dim D
min

+

0.5mm
maximum

Sketch C (Top View)
Component lateral movement

17
(o
i

See detail AA

7" Diameter Option

k B Min

Dim C

DETAIL AA
Dimensions are in inches and millimeters
Tape Size OT)‘teif)ln Dim A Dim B Dim C Dim D Dim N Dim W1 Dim W2 Dim W3 (LSL-USL)
8mm 7" Dia 7.00 0.059 512 +0.020/-0.008 0.795 2.165 0.331 +0.059/-0.000 0.567 0.311 - 0.429
177.8 15 13 +0.5/-0.2 20.2 55 8.4 +1.5/0 14.4 7.9-109
smm 13" Dia 13.00 0.059 512 +0.020/-0.008 0.795 4.00 0.331 +0.059/-0.000 0.567 0.311 - 0.429
330 15 13 +0.5/-0.2 20.2 100 8.4 +1.5/0 14.4 7.9-109

September 1999, Rev. C




SOT-23 Tape and Reel Data and Package Dimensions, continued

SOT-23 (FS PKG Code 49)

1:1

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per unit (gram): 0.0082

0.0750£0.0050 [1.91£0.13]

PKG
3 0.0510+0.0040 [1.30+0.10] 4 ¢
— 13 ]

I
0.0910"5-9979 [2.3&8:&8} H | 0.0300 [0,76]T 0.0900 [2.29]
R AR R
0.0160+0.0025 [0.41+0.06]TYP.
0.0300 [0.76] 0.0375 [0.95]

+0.0375+0.0025 [0.95+0.06]

LAND PATTERN RECOMMENDATION

0.0430 [1.09
~00420 [089} 0.115040.0050 [2.92+0.13]
[0.0365 [0.93]

Jfo,OO5O+O.OOZO [0.13+0.05]TYP.

K iugﬁ‘p_gi 5 ij“%

0.0040 [8‘ ?]WP, +0.0040 [o,sﬁmojwp.]

0.0200_5.6020 ~0.05

CONTROLLING DIMENSION IS INCH SOT 23, 3 LEADS LOW PROFILE
VALUES IN [ ] ARE MILLIMETERS

NOTE : UNLESS OTHERWISE SPECIFIED

1 STANDARD LEAD FINISH 150 MICROINCHES / 3.81 MICROMETERS
MINIMUM TIN / LEAD (SOLDER) ON ALLOY 42

2. REFERENCE JEDEC REGISTRATION TO—236, VARIATION AB, ISSUE G, DATED JUL 1983

September 1998, Rev. Al



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™ UHC™
CoolFET™ MICROWIRE™ VCX™
CROSSVOLT™ pPOpP™
E2CMOS™ PowerTrench™
FACT™ Qs™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
EASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicTM
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
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the

user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or
In Design

This datasheet contains the design specifications for
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.




I Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN4122

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 100 mA. Sourced
from Process 66. See 2N3906 for characteristics.

¢CTvNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 40 \Y
Vceo Collector-Base Voltage 40 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 200 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4122
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mW/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

[0 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 40 \%
V(sRr)cBo Collector-Base Breakdown Voltage lc=10pA, le=0 40 Y
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \
V@er)ces Collector-Emitter Breakdown Voltage Ic=10 pA 40 nA
Ig Base Cutoff Current Vee =30V 25 nA
lces Collector Cutoff Current Vee =30V 25 nA
Vce = 30 V, Ta= 65 °C 25 LlA
ON CHARACTERISTICS*
hee DC Current Gain Vee=1.0V, Ic =100 pA 100
Vee=1.0V, lc=1.0mA 150
Ve =10V, Ic =10 mA 150 300
Ve =10V, Ic =50 mA 30
Veesa Collector-Emitter Saturation Voltage lc=1.0mA, lg=0.1mA 0.13 \
lc=10mA, lg=1.0mA 0.14 \
Ic =50 mA, Ig=5.0 mA 0.30 \Y
Vaesat) Base-Emitter Saturation Voltage lc=1.0mA,lg=0.1mA 0.75 \Y
Ilc =10 mA, lIz=1.0 mA 0.70 0.90 \
Ic =50 mA, Iz = 5.0 mA 1.10 V
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=1.0 MHz 45 pF
Cib Input Capacitance Veg=0.5V, f=1.0MHz 8.0 pF
hre Small-Signal Current Gain lc=10mA,Ve =20V, 4.5
f =100 MHz
lc=1.0mA, V=10V, 150 450
f=1kHz
hie Input Impedance lc=1.0mA, Ve =10V, 4.0 12 kQ
hre Voltage Feedback Ratio f=1.0kHz 4.0 X107
hoe Output Admittance 8.0 40 pmhos
rb'Cc Collector-Base Time Constant Vee=20V, Ic =10 mA 50 ps
f =80 MHz
NF Noise Figure Vee=5.0V, lIc=1.0mA,
Rs=100 Q, f=100 MHz,
Bw =15 MHz 6.0 dB
Vce = 5.0V, Ic = 100 pA,
Rs= 1.0 kQ, PBy = 15.7 kHz 4.0 dB
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =30V, Ic =50 mA, 40 ns
tq Delay Time Ig1=5.0 MA, Vg (off)= 3.0V 15 ns
tr Rise Time 40 ns
toff Turn-off Time Vee =30V, Ic =50 mA 150 ns
ts Storage Time lg1=lgo = 5.0mMA 140 ns
t Fall Time 40 ns

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

¢CTvNd



| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m™

PN4141

NPN General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 10. See PN100 for characteristics.

TYTvNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 30 \Y
Vceo Collector-Base Voltage 60 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 500 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4141
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mW/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

[0 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

NPN General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA,lg=0 30 \Y
Ver)ceo Collector-Base Breakdown Voltage Ilc=10 A, lg=0 60 \Y
Vierjeso Emitter-Base Breakdown Voltage le=10 pA,lc=0 5.0 \Y
lcex Collector Cutoff Current Vece=40V, Vog=3.0V 50 nA
lsL Base Cutoff Current Vee=40V, Vg =3.0V 50 nA
ON CHARACTERISTICS*
hee DC Current Gain Vee=10V, Ic = 100 A 35

Vece=10V, lc= 1.0 mA 50

Vee =10V, Ic =10 mA 75

Vee =10V, Ic = 150 mA 100 300

Ve = 10V, Ic = 500 mA 30

Vee=1.0V, Ic = 150 mA 50
Veegsat Collector-Emitter Saturation Voltage lc = 150 mA, Ig = 15 mA 0.4 \%

Ic = 500 mA, Is = 50 mA 1.6 V
Vaesat Base-Emitter Saturation Voltage Ilc =150 mA, Ig = 15 mA 13 \%

Ic = 500 mA, Iz = 50 mA 2.6 \
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f =100 kHz 8.0 pF
hte Small-Signal Current Gain lc=20mA, Ve =20V, 25

f = 100 MHz
SWITCHING CHARACTERISTICS
tq Delay Time Vee=30V, Ic =150 mA, 10 ns
tr Rise Time lg1=15mMA, Vog (off)= 0.5V 40 ns
ts Storage Time Vee =30V, Ic =150 mA, 250 ns
tf Fall Time lg1 = lg2 = 15 MA 60 ns

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

TYTvNd



| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN4143

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 500 mA. Sourced
from Process 63. See PN2907A for characteristics.

EVTIvNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 40 \Y
Vceo Collector-Base Voltage 60 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 800 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4143
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mW/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

00 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 40 \%
V(sRr)cBo Collector-Base Breakdown Voltage lc= 10pA,1Ig=0 60 Y
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \
lcex Collector Cutoff Current Vece=30V, Vog= 05V 50 nA
lsL Base Cutoff Current Vee=30V, Vog= 05V 50 nA
ON CHARACTERISTICS*
hee DC Current Gain Vee =10V, Ic = 100 pA 35

Vece=10V, lc=1.0 mA 50

Vee =10V, Ic =10 mA 75

Vee =10V, I =150 mA 100 300

Vce = 10 V,lc= 500 mA 30

Vee = 1.0V, Ic = 150 mA 50
Veesaty Collector-Emitter Saturation Voltage Ilc =150 mA, lg = 15 mA 0.4 \

Ic = 500 mA, Iz =50 mA 1.6 \Y
Vaesat Base-Emitter Saturation Voltage lc =150 mA, lIg =15 mA 13 \%

Ic = 500 mA, lg =50 mA 2.6 \
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Ves =10V, f =100 kHz 8.0 pF
Cib Input Capacitance Veg = 2.0V, f =100 kHz 30 pF
hte Small-Signal Current Gain lc =50 mA, Vece =20V, 20

f = 100 MHz
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =30V, Ic =150 mA, 45 ns
tq Delay Time lg1 =15 mA 10 ns
tr Rise Time 40 ns
toft Turn-off Time Vee =30V, Ic =150 mA 100 ns
ts Storage Time lgr = lg> = 15 MA 80 ns
tf Fall Time 30 ns

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

EVTIvNd



| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN4249

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 68. See PN200 for characteristics.

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \%
Vceo Collector-Base Voltage 60 \%
VEBO Emitter-Base Voltage 5.0 \%
Ic Collector Current - Continuous 500 mA
Ta 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN4249
Pp Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C

Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 °C/W

6VZVNd
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V(BRr)CEO Collector-Emitter Breakdown lc=5.0mA, Ig =0 60 \%
Voltage*
V(BR)CES Collector-Emitter Breakdown Ic =10 YA, Is =0 60 Vv
Voltage*
V(er)cBO Collector-Base Breakdown Voltage Ic=10 YA, =0 60 \Y
V(BR)EBO Emitter-Base Breakdown Voltage lE=10 PA, Ic =0 5.0 \%
lcso Collector-Cutoff Current Veg =40V, I =0 10 nA
leBO Emitter-Cutoff Current Ves =3.0V,Ilc =0 20 nA
ON CHARACTERISTICS*
hee DC Current Gain Vce = 5.0V, Ic = 100 HA 100 300
VcE(sat) Collector-Emitter Saturation Voltage | Ic =10 mA, Iz = 0.5 mA 0.25 Y,
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Vg =5.0V, f=1.0 MHz 6.0 pF
hie Input Impedance Vce=5.0V, Ic =1.0 mA, 25 17 kQ
hoe Output Admittance f=1.0kHz 5.0 40 pmhos
hre Voltage Feedback Ratio 10 x10"
NF Noise Figure Vce =5.0V, Ic =250 HA, 3.0 dB
Rs=1.0kQ, f=1.0 kHz,
Bw =150 Hz
Vce =5.0V, Ic =20 PA, 3.0 dB
Rs =10 kQ, f=1.0 kHz,
Bw =150 Hz

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

6VZVNd



SEMICONDUCTOR m

PN4250

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 68. See PN200 for characteristics.

| Discrete POWER & Signal
FAIRCHILD Technologies

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 40 \%
Vceo Collector-Base Voltage 40 \%
VEBO Emitter-Base Voltage 5.0 \%
Ic Collector Current - Continuous 500 mA
Ta 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4250
Pp Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C
Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 °C/W

0GZvNd
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V(BRr)CEO Collector-Emitter Breakdown lc=5.0mA, Ig =0 40 \%
Voltage*
V(BR)CES Collector-Emitter Breakdown Ic =10 YA, Is =0 40 Vv
Voltage*
V(8R)CBO Collector-Base Breakdown Voltage lc =10 pA, Ie =0 40 \%
V(BR)EBO Emitter-Base Breakdown Voltage lE=10 PA, Ic =0 5.0 \%
Iceo Collector-Cutoff Current Ve =40V, le=0 10 nA
leBO Emitter-Cutoff Current Ves =3.0V,Ilc =0 20 nA
ON CHARACTERISTICS*
hee DC Current Gain Vce = 5.0V, Ic = 100 HA 250 700
VcE(sat) Collector-Emitter Saturation Voltage | Ic =10 mA, Iz = 0.5 mA 0.25 Y,
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Vg =5.0V, f=1.0 MHz 6.0 pF
hie Input Impedance Vce=5.0V, Ic =1.0 mA, 6.0 20 kQ
hoe Output Admittance f=1.0kHz 5.0 50 pmhos
hre Voltage Feedback Ratio 10 x10"
NF Noise Figure Vce =5.0V, Ic =250 HA, 2.0 dB
Rs=1.0kQ, f=1.0 kHz,
Bw =150 Hz
Vce =5.0V, Ic =20 PA, 2.0 dB
Rs =10 kQ, f=1.0 kHz,
Bw =150 Hz

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

0GZvNd



| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN4250A

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 68. See PN200 for characteristics.

VO0SZvNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \%
Vceo Collector-Base Voltage 60 \%
VEBO Emitter-Base Voltage 5.0 \%
Ic Collector Current - Continuous 500 mA
Ta 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN4250A
Pp Total Device Dissipation 625 mw
Derate above 25°C 5.0 mwW/°C

Resc Thermal Resistance, Junction to Case 83.3 °C/W
Reja Thermal Resistance, Junction to Ambient 200 °C/W

00 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V(BRr)CEO Collector-Emitter Breakdown lc=5.0mA, Ig =0 60 \%
Voltage*
V(BR)CES Collector-Emitter Breakdown Ic =10 YA, Is =0 60 Vv
Voltage*
V(er)cBO Collector-Base Breakdown Voltage lc=10 pA, Ig =0 60 V;
V(BR)EBO Emitter-Base Breakdown Voltage lE=10 PA, Ic =0 5.0 \%
Iceo Collector-Cutoff Current Ve =50V, le=0 10 nA
leBO Emitter-Cutoff Current Veg =3.0V, Ic =0 20 nA
ON CHARACTERISTICS*
hee DC Current Gain Vce = 5.0V, Ic = 100 HA 250 700
VcE(sat) Collector-Emitter Saturation Voltage | Ic =10 mA, Iz = 0.5 mA 0.25 Y,
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Ve =5.0V,f=1.0 MHz 6.0 pF
hfe Small-signal Current Gain Vce=5.0V, Ic =1.0 mA, 250 800
hie Input Impedance f=1.0 kHz 6.0 20 kQ
hoe Output Admittance 5.0 50 pmhos
hre Voltage Feedback Ratio 10 x10"
NF Noise Figure Vce =5.0V, Ic =250 pA, 2.0 dB
Rs =1.0kQ, f=1.0 kHz,
Bw =150 Hz
Vce =5.0V, Ic =20 pA, 2.0 dB
Rs =10 kQ, f=1.0 kHz,
Bw =150 Hz

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

VO0SZvNd
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FAIRCHILD

SEMCOCDORNDUCTOR

PN4258

Discrete POWER & Signal

Technologies

MMBT4258

SOT-23 B
Mark: 78

PNP Switching Transistor

This device is designed for very high speed saturate switching

at collector currents to 100 mA. Sourced from Process 65.

Absolute Maximum Ratings* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 12 \Y
Veso Collector-Base Voltage 12 \%
Veeo Emitter-Base Voltage 4.5 \Y
I Collector Current - Continuous 200 mA
Ts, 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.

Thel’m al CharaCtenS“CS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN4258 *MMBT4258
Po Total Device Dissipation 350 225 mw
Derate above 25°C 2.8 1.8 mwW/°C

Resc Thermal Resistance, Junction to Case 125 °C/W
Resa Thermal Resistance, Junction to Ambient 357 556 °C/W

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

[ 1997 Fairchild Semiconductor Corporation
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PNP Switching Transistor

(continued)

Electrical Characteristics TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max  Units

OFF CHARACTERISTICS

8GZVLANIN / 8GZVNd

Vigr)ces Collector-Emitter Breakdown Voltage* | | =100 pA, Vge = 0 12 \
Vceo(sus) Collector-Emitter Sustaining Voltage* | Ic=3.0mA, Iz =0 12 \Y
Ver)ceo Collector-Base Breakdown Voltage lc=100 pA,le=0 12 \%
Ver)eBO Emitter-Base Breakdown Voltage le =100 pA,Ic =0 4.5 \%
lces Collector Cutoff Current Vee=6.0V, Vge =0 0.01 A
VCE =6.0 V, VBE = 0, TA =65°C 5.0 IJA
ON CHARACTERISTICS*
hee DC Current Gain lc=10mA Ve = 0.5V 15
lc=10mA, Ve =30V 30 120
Ic = 50 mA, Vcg = 1.0V 30
Vee(say Collector-Emitter Saturation Voltage lc=10mA, lg= 1.0 mA 0.15 \
lc =50 mA, Ig=5.0mA 0.5 \
VaE(say Base-Emitter Saturation Voltage lc=10mA, Iz=1.0 mA 0.75 0.95 \%
Ilc =50 mA, Iz =5.0 mA 1.5 V
SMALL SIGNAL CHARACTERISTICS
fr Current Gain - Bandwidth Product lc=10mA, Ve = 5.0V, 700 MHz
f =100 MHz
lc=10mA, Ve =10V, 700 MHz
f =100 MHz
Cibo Input Capacitance Vee=0.5V, lc =0, 35 pF
f=1.0MHz
Cecb Collector-Base Capacitance Ve =5.0V, [ =0, 3.0 pF
f=1.0MHz
SWITCHING CHARACTERISTICS
ton Turn-On Time Vee = L5V, Vegon =0V, 15 ns
tq Delay Time lc=10 mA, lg;= 1.0 mA 10 ns
tr Rise Time 15 ns
toff Turn-Off Time Vec =15V, Ic =10mA 20 ns
ts Storage Time Ig; = Iz = 1.0 mA 20 ns
tf Fall Time 10 ns
ts Storage Time lc=10 mA, lg; = lg; =10 mA 20 ns

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

Spice Model

PNP (Is=545.6E-18 Xti=3 Eg=1.11 Vaf=100 Bf=61.42 Ne=1.5 Ise=0 |kf=50m Xtb=1.5 Br=1.426 Nc=2 Isc=0
lkr=0 Rc=3.75 Cjc=2.77p Mjc=.1416 Vjc=.75 Fc=.5 Cje=2.65p Mje=.3083 Vje=.75 Tr=4.109n Tf=118.5p Itf=.5
Vtf=3 Xtf=6 Rb=10)




PNP Switching Transistor

(continued)

DC Typical Characteristics
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PNP Switching Transistor

(continued)

AC Typical Characteristics

Input / Output Capacitance
vs. Reverse Bias Voltage
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PNP Switching Transistor

(continued)

AC Typical Characteristics  (continued)

Storage Time vs.
Turn On/ Turn Off Base Currents
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PNP Switching Transistor

(continued)

AC Typical Characteristics

(continued)

POWER DISSIPATION vs
AMBIENT TEMPERATURE
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| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN4275

Cc TO-92

NPN Switching Transistor

This device is designed for high speed saturated switching
applications at currents to 100 mA. Sourced from Process 21.
See PN2369A for characteristics.

G/LZVNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 15 \Y
Vceo Collector-Base Voltage 40 \%
Vero Emitter-Base Voltage 45 \
I Collector Current - Continuous 200 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4275
Po Total Device Dissipation 350 mw
Derate above 25°C 2.8 mw/°C
Raic Thermal Resistance, Junction to Case 125 °C/W
Resa Thermal Resistance, Junction to Ambient 357 °C/W

00 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

TA = 25°C unless otherwise noted

NPN Switching Transistor

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 15 \%
V@r)ceo Collector-Base Breakdown Voltage lc=10pA, le=0 40 \%
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 4.5 \
Ver)ces Collector-Emitter Breakdown Voltage lc=10pA,lg=0 40 \%
lg Base Cutoff Current Vee=20V 0.4 HA
Icso Collector Cutoff Current Vee=20V, =0, 10 HA
T, =65°C
ON CHARACTERISTICS*
hee DC Current Gain lc=10 mA, Ve =10V 35 120
Ilc=30mA,Vee= 04V 30
Ic = 100 MA, Ve = 1.0V 18
Vee(sat Collector-Emitter Saturation Voltage lc=10 mA, Iz = 1.0 mA 0.20 \%
lc=30 mA, lg=3.0mA 0.25 Y,
lc=10 mA, lg=3.3mA 0.18 \Y
Ic =100 mA, Iz = 10 mA 0.50 Vv
Ilc=10 mA, Iz = 1.0 mA,
Tpo=65°C 0.30 V
Vaesat Base-Emitter Saturation Voltage lc=10 mA, Iz = 1.0 mA 0.72 0.85 \%
lc=30 mA, lg=3.0mA 1.15 \Y
lc=10 mA, lg=3.3mA 0.74 1.0 Y,
Ic = 100 mA, Iz = 10 mA 1.6 \Y
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =5.0V, f=1.0MHz 4.0 pF
hte Small-Signal Current Gain lc=10 mA, Ve =10V, 4.0
f = 100 MHz
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee=3.0V, Ic =10 mA, 12 ns
tq Delay Time lg1=3.3MA, 9.0 ns
tr Rise Time VBE (ofy = -3.0V 7.0 ns
toff Turn-off Time Vee=3.0V, Ic =10 mA 12 ns
ts Storage Time lg1=lg> =3.3mMA 8.0 ns
t Fall Time VBE (ofy = -3.0V 8.0 ns
ts Storage Time lc = lg1 = lgp =10 MA 13 ns

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

G/LZVNd



|
FAIRCHILD

ey —————————
SEMICONDUCTOR

PN4355

Discrete POWER & Signal
Technologies

MMBT4355

SOT-23 B
Mark: 81

PNP General Purpose Amplifier

This device is designed for use as a general purpose amplifier

and switch requiring collector currents to 500 mA. Sourced

from Process 67. See TN4033A for characteristics.

AbSOlUte MaX'm um Ra“ ngs* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 60 \%
Vceo Collector-Base Voltage 60 \
VEBO Emitter-Base Voltage 10 \%
Ic Collector Current - Continuous 800 mA
Ta 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.

Thel’ma| Chal’aCteriStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN4355 *MMBT4355
Po Total Device Dissipation 625 350 mwW
Derate above 25°C 5.0 2.8 mwW/°C

Reic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 357 °C/W

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

[0 1997 Fairchild Semiconductor Corporation

SGEVYIANIN / SSEVYNA



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max nits
OFF CHARACTERISTICS
V(er)cEO Collector-Emitter Sustaining lc=1.0mA Ig=0 60 \Y
Voltage*
V(er)cBO Collector-Base Breakdown Voltage lc =10 YA, I =0 60 Y,
V(BrIEBO Emitter-Base Breakdown Voltage le =10 YA, Ic =0 5.0 \
IcBo Collector-Cutoff Current Veg =50V, =0 50 nA
leBo Emitter-Cutoff Current Veg =5.0V, Vce =0 10 HA
Ve =4.0V,Ic=0 100 nA
ON CHARACTERISTICS
hre DC Current Gain Ic =100 WA, Vce =10V 60
lc=1.0mA, Vce =10 V 75
lc =10 mA, Vce =10 V 100 400
Ic =100 mA, Vce =10 V 75
Ic =500 mA, Vce =10V 75
Veesat) Collector-Emitter Saturation Voltage | Ic =150 mA, Iz =15 mA 0.15 \%
Ic =500 mA, Ig =50 mA 0.50 \Y
Ic=1.0A, lg =100 mA 1.0 \Y
Vee(sat) Base-Emitter Saturation Voltage Ilc =150 mA, Ig =15 mA 0.9 \%
Ic =500 mA, Ig =50 mA 11 \Y
Ic=1.0A, Ig =100 mA 1.2 \Y
Ve (on) Base-Emitter On Voltage Ic =500 mA, Vce =0.5V 11 \%
Ic=1.0A, Vce=1.0V 1.2 \
SMALL SIGNAL CHARACTERISTICS
Cobo Output Capacitance Veg =10V, [ =0,f=1.0 MHz 30 pF
Cibo Input Capacitance Ves =0.5V, Ic =0, f=1.0 MHz 110 pF
hte Small-Signal Current Gain lc =50 mA, Vce =10V, 1.0 5.0
f=100 MHz
NF Noise Figure Ic =100 PA, Vce =10V, 1.0 3.0 dB
Rs=1.0kQ, f=1.0 kHz,
BW =1.0 Hz
SWITCHING CHARACTERISTICS
ton Turn-On Time Ic =500 mA, Vcec =500 mA 100 ns
toff Turn-Off Time Ig1 =lg2 =50 mA 400 ns

*Pulse Test: Pulse Width <300 us, Duty Cycle < 1.0%

SGEVYIANIN / SSEVYNA



| Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN4356

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 500 mA. Sourced
from Process 67. See TN4033A for characteristics.

9GEVYNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 80 \Y
Vceo Collector-Base Voltage 80 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 1.0 A
T, 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4356
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mw/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

00 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 80 \%
V(sRr)cBo Collector-Base Breakdown Voltage lc=10pA, le=0 80 Y
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \
Iceo Collector Cutoff Current Veg =50V, =0 50 nA
Veg =50V, le=0, TaA=75°C 5.0 HA
leeo Emitter Cutoff Current Veg=5.0V,Ic=0 10 A
Veg=4.0V,1c =0 100 nA
ON CHARACTERISTICS*
hee DC Current Gain Vee =10V, Ic = 100 pA 25
Vee=10V, Ic=1.0mA 40
Vee =10V, Ic = 10 mA 50 250
Vee =10V, Ic = 100 mA 40
Ve = 10V, Ic = 500 mA 30
Veesaty Collector-Emitter Saturation Voltage lc =150 mA, Iz = 15 mA 0.15 Y
Ic =500 mA, Ig = 50 mA 0.50 V
Vee(sat Base-Emitter Saturation Voltage lc =150 mA, |g = 15 mA 0.90 \
Ic =500 mA, Iz = 50 mA 1.10 \
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=1.0 MHz 30 pF
Cib Input Capacitance Veg=0.5V, f=1.0 MHz 110 pF
hte Small-Signal Current Gain Ilc=50mA, Ve =10V, 1.0 5.0
f =100 MHz
NF Noise Figure Vee =10V, Ic = 100 PA, 3.0 dB
Rs=1.0kQ, f=1.0kHz,
Bw = 1.0 Hz
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =30V, Ic =500 mA, 100 ns
toff Turn-off Time Ig1 = lg2 = 50 mA 400 ns

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

9GEVYNd



Absolute Maximum Ratings*

[
FAIRCHILD

]
SERMICONDUCSTOR

PN4391
PN4392
PN4393

N-Channel Switch

This device is designed for low level analog switching, sample
and hold circuits and chopper stabalized amplifiers. Sourced
from Process 51. See J111 for characteristics.

Discrete POWER & Signal
Technologies

MMBF4391
MMBF4392
MMBF4393

SOT-23

Mark: 63 / 6K / 6G

TA = 25°C unless otherwise noted

Symbol Parameter Value Units
Voo Drain-Gate Voltage 30 \Y
Ves Gate-Source Voltage -30 \
lar Forward Gate Current 50 mA
Ty, 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

Therm al CharaCteriStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN4391 *MMBF4391
Po Total Device Dissipation 350 225 mw
Derate above 25°C 2.8 1.8 mw/°C

Resc Thermal Resistance, Junction to Case 125 °C/wW
Reja Thermal Resistance, Junction to Ambient 357 556 °C/W

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

(11997 Fairchild Semiconductor Corporation
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Electrical Characteristics

TA = 25°C unless otherwise noted

N-Channel Switch

(continued)

Symbol Parameter Test Conditions Min  Max  Units
OFF CHARACTERISTICS
Viericss Gate-Source Breakdown Voltage le=1.0UA, Vps=0 -30 V;
less Gate Reverse Current Ves=15V, Vps =0 -1.0 nA
VGS =15V, VDS = O, TA = 150°C -0.2 HA
Vasofy Gate-Source Cutoff Voltage Vps=20V, lp=1.0nA  PN4391 -4.0 -10 \
PN4392 -20 -5.0 \%
PN4393 -0.5 -3.0 \
Ves() Gate-Source Forward Voltage lc=1.0mA, Vos =0 1.0 Vv
Inorry Drain Cutoff Leakage Current Vps =20V, Vgs=12V PN4391 0.1 nA
Vps = 2V, Ves = 7.0V PN4392 0.1 nA
Vos=20V, Ves=5.0V  PN4393 0.1 nA
Vps =20V, Vgs =12V, Tp= 150°C
PN4391 0.2 HA
Vps =20V, Ves= 7.0 V,Ta= 150°C
PN4392 0.2 PA
VDS =20 V, VGS =50 V,TA = 150°C
PN4393 0.2 UA
ON CHARACTERISTICS
Ioss Zero-Gate Voltage Drain Current* Vps=20V, Vgs=0 PN4391 50 150 mA
PN4392 25 75 mA
PN4393 5.0 30 mA
Vos(on) Drain-Source On Voltage Ib=12mA, Ves =0 PN4391 0.4 Vv
Ib=6.0mMA, Vgs=0 PN4392 0.4 \%
Ip=3.0mMA, Vgs=0 PN4393 0.4 \/
fos(on) Drain-Source On Resistance Ib =1.0mA, Vgs=0 PN4391 30 Q
PN4392 60 Q
PN4393 100 Q
SMALL-SIGNAL CHARACTERISTICS
lds(on) Drain-Source On Resistance Vps = Ves=0, f=1.0 kHz PN4391 30 Q
PN4392 60 Q
PN4393 100 Q
Ciss Input Capacitance Vps =20, Vgs=0, f=1.0 MHz 14 pF
Crss Reverse Transfer Capacitance Ves=12V,f=1.0MHz PN4391 35 pF
Ves=7.0V,f=1.0 MHz PN4392 35 pF
Vss=5.0V,f=1.0 MHz PN4393 3.5 pF
SWITCHING CHARACTERISTICS
t Rise Time Iponm = 12 mA PN4391 5.0 ns
Ipon) = 6.0 MA PN4392 5.0 ns
Ipn) = 3.0 MA PN4393 5.0 ns
t Fall Time Vas(ofy = 12V PN4391 15 ns
Ves(ofy = 6.0 V PN4392 20 ns
Vesiofy = 3.0 V PN4393 30 ns
ton Turn-On Time Ipen) = 12 mA PN4391 15 ns
Iben) = 6.0 mMA PN4392 15 ns
Ioen) = 3.0 MA PN4393 15 ns
toff Turn-Off Time Ves(of) = 12V PN4391 20 ns
Vesef) = 6.0 V PN4392 35 ns
Vasofy = 3.0 V. PN4393 50 ns
*Pulse Test: Pulse Width < 300 us, Duty Cycle < 1.0%
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SEMICONDUCTOR m™

PN4917

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 100 mA. Sourced
from Process 66. See 2N3906 for characteristics.

| Discrete POWER & Signal
FAIRCHILD Technologies

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 30 \Y
Vceo Collector-Base Voltage 30 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 200 mA
T, 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN4917
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mw/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

LT6YNd
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 30 \%
V(sRr)cBo Collector-Base Breakdown Voltage lc=10pA, le=0 30 Y
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 5.0 \
V@er)ces Collector-Emitter Breakdown Voltage Ic=10 pA 30 \%
Ig Base Cutoff Current Vee=15V 25 nA
lces Collector Cutoff Current Vee=15V 25 nA
Vce =15V, Ta =65 °C 25 LA
ON CHARACTERISTICS*
hee DC Current Gain Vee=1.0V, Ic =100 pA 100
Vee=1.0V, lc=1.0mA 150
Vee=1.0V, Ic=10 mA 150 300
Ve =10V, Ic =50 mA 30
Veesa Collector-Emitter Saturation Voltage lc=1.0mA, lg=0.1mA 0.13 \
lc =10 mA, Ig=1.0 mA 0.14 Y
Ic =50 mA, Ig=5.0 mA 0.30 \Y
Vaesat) Base-Emitter Saturation Voltage lc =1.0mA, Ig=0.1 mA 0.75 \%
Ilc =10 mA, lIz=1.0 mA 0.70 0.90 Y
Ic =50 mA, Ig= 5.0 mA 0.75 1.10 \Y
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg =10V, f=1.0 MHz 45 pF
Cib Input Capacitance Veg=0.5V, f=1.0 MHz 8.0 pF
hte Small-Signal Current Gain lc=10mA,Ve =20V, 4.5
f = 100 MHz
rb'Cc Collector-Base Time Constant Vee =20V, Ic =10 mA 50 ps
f = 80 MHz
NF Noise Figure Vee=5.0V, Ic=1.0mA,
Rs=100 Q, f =100 MHz 6.0 dB
Ve = 5.0V, Ic = 100 IJA,
Rs=1.0kQ 4.0 dB
SWITCHING CHARACTERISTICS
ton Turn-on Time Vee =10V, Ic =50 mA, 40 ns
tq Delay Time lg1 = 5.0 mA 15 ns
tr Rise Time 40 ns
toff Turn-off Time Vee =10V, Ic = 50 mA 150 ns
ts Storage Time Ig; = lg2= 5.0 MA 140 ns
tf Fall Time 40 ns

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

LT6YNd



SEMICONDUCTOR m

PN5134

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 68. See PN200 for characteristics.

I Discrete POWER & Signal
FAIRCHILD Technologies

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 10 \Y
Vceo Collector-Base Voltage 20 \%
VEero Emitter-Base Voltage 35 \%
I Collector Current - Continuous 500 mA
T, 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN5134
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mw/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

VETSNd
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Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 10 \%
V@r)ceo Collector-Base Breakdown Voltage lc=10pA, le=0 20 \%
Ver)eso Emitter-Base Breakdown Voltage le=10 pA,Ic=0 35 \
Vierices Collector-Emitter Breakdown Voltage Ic=10 pA 20 \Y
lcso Collector Cutoff Current Veg =15V, =0, To=65°C 10 LA
lces Collector Cutoff Current Vee=15V,Ic=0 0.4 HA
ON CHARACTERISTICS*
hee DC Current Gain Vee=1.0V, Ic =10 mA 20 150
Vee = 0.4V, Ic = 30 mA 15
Vee(sat) Collector-Emitter Saturation Voltage lc=10 mA, lg=1.0mA 0.25 \
Ic=10 mA, Iz = 3.3 mA 0.20 \Y
Vaesat) Base-Emitter Saturation Voltage lc=10 mA, lg = 1.0 mA 0.70 0.9 \Y
Ic =10 mA, |z = 3.3 mA 0.72 1.1 \Y
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Ve =5.0V, f=1.0MHz 4.0 pF
hre Small-Signal Current Gain lc=10 mA, Ve =10V, 25
f = 100 MHz
SWITCHING CHARACTERISTICS
ts Storage Time lc = lg1 = lgo =10 MA 18 ns
ton Turn-on Time Vee=3.0V, Ic =10 mA, 18 ns
tq Delay Time lg1=3.3mMA 14 ns
tr Rise Time 12 ns
toff Turn-off Time Ve = 3.0V, Ic =10 mA 18 ns
ts Storage Time lg1=Ilg2=3.3mMA 13 ns
tf Fall Time 13 ns

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

VETSNd



I Discrete POWER & Signal
FAIRCHILD Technologies

SEMICONDUCTOR m

PN5138

Cc TO-92

PNP General Purpose Amplifier

This device is designed for use as general purpose amplifiers
and switches requiring collector currents to 300 mA. Sourced
from Process 68. See PN200 for characteristics.

8ETSNd

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 30 \Y
Vceo Collector-Base Voltage 30 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 500 mA
T, 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.

Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN5138
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mW/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

00 1997 Fairchild Semiconductor Corporation



Electrical Characteristics

PNP General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic=10mA,lg=0 30 \%
V@r)ceo Collector-Base Breakdown Voltage lc=100 pA,le=0 30 \%
Ver)eso Emitter-Base Breakdown Voltage le =100 pA, Ic=0 5.0 \Y
leso Collector Cutoff Current V=20V, =0 50 nA

Vg = 20V, g = 0, Ta= 65 °C 3.0 lJA
ON CHARACTERISTICS*
hee DC Current Gain Vee =10V, Ic=0.1 pA 50 800

Vece =10V, Ic=1.0mA 50

Vee =10V, Ic =10 mA 50
Vee(say Collector-Emitter Saturation Voltage lc=10 mA, Iz = 0.5 mA 0.3 \%
Veesat Base-Emitter Saturation Voltage lc=10 mA, Iz = 0.5 mA 1.0 \%
Veecon) Base-Emitter On Voltage Vece =10V, lc =10 mA 1.0 \Y
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg=5.0V, f=1.0MHz 7.0 pF
Cib Input Capacitance Veg = 0.5V, f=1.0MHz 30 pF
hte Small-Signal Current Gain lc=1.0mA, Ve =10V,

f=10kHz 40 1000

lc=0.5mA, Ve =5.0V,

f =20 MHz 1.5

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

8ETSNd
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e oy —Te—— p————
SEMICONDUCTOR w

MPS5179

Mark: 3C

NPN RF Transistor

This device is designed for use in low noise UHF/VHF amplifiers
with collector currents in the 100 pA to 30 mA range in common
emitter or common base mode of operation, and in low frequency

drift, high ouput UHF oscillators. Sourced from Process 40.

Absolute Maximum Ratings*

SOT-23 B

Discrete POWER & Signal
Technologies

MMBT5179

TA = 25°C unless otherwise noted

PN5179

Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 12 \Y
Vceo Collector-Base Voltage 20 \Y
Vego Emitter-Base Voltage 25 \
Ic Collector Current - Continuous 50 mA
Ty 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.
Thermal CharaCtel’IStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN/MPS5179 *MMBT5179
Pp Total Device Dissipation 350 225 mw
Derate above 25°C 2.8 1.8 mwW/°C
Reia Thermal Resistance, Junction to Ambient 357 556 °C/W

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

11997 Fairchild Semiconductor Corporation

5179, Rev B
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Electrical Characteristics

TA = 25°C unless otherwise noted

NPN RF Transistor

(continued)

Symbol Parameter Test C onditions Min Max Units

OFF CHARACTERISTICS

Vceosus) Collector-Emitter Sustaining Voltage* | Ic=3.0mA, lg=0 12 \%

Viericeo Collector-Base Breakdown Voltage lc=10pA Ig=0 20 \%

V(sriEBO Emitter-Base Breakdown Voltage le=10 A, Ic =0 25 \

lceo Collector Cutoff Current Veg =15V, I =0 0.02 HA
Veg =15V, To = 150°C 1.0 uA

ON CHARACTERISTICS

hee DC Current Gain Ic=3.0mA, Ve =10V 25 250

Veesat) Collector-Emitter Saturation Voltage lc=10mA, I =1.0 mA 0.4 \%

Vaesat) Base-Emitter Saturation Voltage lc=10mA, Ig =1.0 mA 1.0 \%

SMALL SIGNAL CHARACTERISTICS

fr Current Gain - Bandwidth Product lc=5.0mA, Ve =6.0V, 900 2000 MHz
f =100 MHz

Ceb Collector-Base Capacitance Veg =10V, I =0, 1.0 pF
f=0.1t01.0 MHz

hre Small-Signal Current Gain lc=2.0mA, Ve =6.0V, 25 300
f=1.0kHz

rb'Ce Collector Base Time Constant lc=2.0mA, Vg =6.0V, 3.0 14 ps
f=31.9 MHz

NF Noise Figure lc=15mA, Ve =6.0V, 5.0 dB
Rs =50Q, f =200 MHz

FUNCTIONAL TEST

Gpe Amplifier Power Gain Vee=6.0V, Ic =5.0 mA, 15 dB
f =200 MHz

Po Power Output Veg =10V, [ =12 mA, 20 mw
f > 500 MHz

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

Spice Model

NPN (Is=69.28E-18 Xti=3 Eg=1.11 Vaf=100 Bf=282.1 Ne=1.177 Ise=69.28E-18 |kf=22.03m Xtb=1.5 Br=1.176
Nc=2 Isc=0 I|kr=0 Rc=4 Cjc=1.042p Mjc=.2468 Vjc=.75 Fc=.5 Cje=1.52p Mje=.3223 Vje=.75 Tr=1.588n

Tf=135.6p Itf=.27 Vif=10 Xtf=30 Rb=10)
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NPN RF Transistor

(continued)

DC Typical Characteristics

DC Current Gain

vs Collector Current

Collector-Emitter Saturation
Voltage vs Collector Current
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NPN RF Transistor

(continued)

AC Typical Characteristics
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(NOTE 2)
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i RFC = i (NOTE 1)

o o

1000 pF

% 2.2KQ | E RFC |
“Vee Vee

FIGURE 1: 500 MHz Oscillator Circuit

500 mHz Output
into 50 Q

NOTE 1: 2 turns No. 16 AWG wire, 3/8 inch OD, 1 1/4 inch long
NOTE 2: 9 turns No. 22 AWG wire, 3/16 inch OD, 1/2 inch long
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FAIRCHILD

]
SEMCORNDUCTOR

Discrete POWER & Signal

Technologies

PN918 MMBT918

SOT-23 B

Mark: 3B

NPN RF Transistor

This device is designed for use as RF amplifiers, oscillators and

multipliers with collector currents in the 1.0 mA to 30 mA range.

Sourced from Process 43.

AbSOlute MaX| mum Ra“ ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 15 \
Veeo Collector-Base Voltage 30 \%
Vero Emitter-Base Voltage 3.0 \%
I Collector Current - Continuous 50 mA
Ts, 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.

Therm al CharaCtel‘iStiCS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units

PN918 *MMBT918
Po Total Device Dissipation 350 225 mw
Derate above 25°C 2.8 1.8 mwW/°C

Resc Thermal Resistance, Junction to Case 125 °C/W
Reia Thermal Resistance, Junction to Ambient 357 556 °C/W

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

(11997 Fairchild Semiconductor Corporation
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Electrical Characteristics

TA = 25°C unless otherwise noted

NPN RF Transistor

(continued)

Symbol Parameter Test Conditions Min Max nits

OFF CHARACTERISTICS

Vceo(sus) Collector-Emitter Sustaining Voltage* | Ic=3.0mA, Ig=0 15 \%

Ver)ceo Collector-Base Breakdown Voltage lc=10pA, Ie=0 30 \%

Vierieso Emitter-Base Breakdown Voltage le=10 yA,lc =0 3.0 \Y

lcso Collector Cutoff Current Veg=15V, =0 0.01 HA
Vg =15V, Ta = 150°C 1.0 LA

ON CHARACTERISTICS

hee DC Current Gain lc=3.0mA, Ve =10V 20

Veesat) Collector-Emitter Saturation Voltage Ilc=10 mA, Ig=1.0 mA 0.4 \%

Vaesat Base-Emitter Saturation Voltage lc=10mA, lg=1.0mA 1.0 \

SMALL SIGNAL CHARACTERISTICS

fr Current Gain - Bandwidth Product lc=4.0mA, Ve =10V, 600 MHz
f =100 MHz

Cobo Output Capacitance Vee =10V, le=0,f=1.0MHz 17 pF
VCB=01 |E=0,f=1.0 MHz 3.0 pF

Cibo Input Capacitance Vee=0.5V, Ic=0, f=1.0 MHz 2.0 pF

NF Noise Figure lc=1.0mA, Ve = 6.0V, 6.0 dB
Rc = 400Q, f = 60 MHz

FUNCTIONAL TEST

Gpe Amplifier Power Gain Veg =12V, Ic = 6.0 mA, 15 dB
f = 200 MHz

Po Power Output Veg =15V, I = 8.0 mA, 30 mw
f = 500 MHz

n Collector Efficiency Ve =15V, Ic = 8.0 mA, 25 %
f = 500 MHz

*pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%
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NPN RF Transistor

(continued)

DC Typical Characteristics

Typical Pulsed Current Gain

Collector-Emitter Saturation
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NPN RF Transistor

(continued)

AC Typical Characteristics

Input and Output Capacitance
vs Reverse Voltage
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NPN RF Transistor

(continued)

Common Emitter Y Parameters vs. Frequency

Input Admittance vs. Collector Input Admittance vs. Collector
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NPN RF Transistor

(continued)

Common Emitter Y Parameters vs. Frequency
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NPN RF Transistor

(continued)

Test Circuit

50 pF

(NOTE 2)

175 pF
1 O 500 mHz Output
[y 1N into 50 Q
(NOTE 1) NOTE 1: 2 turns No. 16 AWG wire, 3/8 inch OD, 1 1/4 inch long
NOTE 2: 9 turns No. 22 AWG wire, 3/16 inch OD, 1/2 inch long
1000 pF 1000 pF
2.2 KQ REC
VCC VCC

FIGURE 1: 500 MHz Oscillator Circuit
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SEMICONDUCTOR w

PN930

Cc TO-92

NPN General Purpose Amplifier

This device is designed for low noise, high gain, general
purpose applications at collector currents from 1p to 50 mA.
Sourced from Process 07. See 2N5088 for characteristics.

] Discrete POWER & Signal
FAIRCHILD Technologies

AbSO|Ute MaX'm um Rat| ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 45 \Y
Vceo Collector-Base Voltage 45 \%
VEero Emitter-Base Voltage 5.0 \%
I Collector Current - Continuous 100 mA
T, 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.
Thel’m al Chal’aCterIStICS TA = 25°C unless otherwise noted
Symbol Characteristic Max Units
PN930
Po Total Device Dissipation 625 mw
Derate above 25°C 5.0 mw/°C
Raic Thermal Resistance, Junction to Case 83.3 °C/W
Resa Thermal Resistance, Junction to Ambient 200 °C/W

0E6Nd
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Electrical Characteristics

NPN General Purpose Amplifier

TA = 25°C unless otherwise noted

(continued)

Symbol Parameter Test Conditions Min Max  Units
OFF CHARACTERISTICS
V@r)ceo Collector-Emitter Breakdown Voltage* | Ic =10 mA, Ig=0 45 \%
V@r)ceo Collector-Base Breakdown Voltage lc=10pA, le=0 45 \%
Ver)eso Emitter-Base Breakdown Voltage le=10nA, Ic=0 5.0 \Y
lceo Collector Cutoff Current Vce=5.0V 2.0 nA
leso Collector Cutoff Current Veg =45V, =0 10 nA
Ices Collector Cutoff Current Vee=45V, g=0 10 nA

VCE =45 V, IE = O, TA =170 °C 10 HA
leso Emitter Cutoff Current Vegg=5.0V,Ic =0 10 nA
ON CHARACTERISTICS*
hee DC Current Gain Vee=5.0V, Ic=10 pA 100 300

Vee= 5.0V, Ic =10 A,

T=-55°C 20

Ve = 50V, Ic = 500 uA 150

Vce=5.0V, Ic =10 mA 600
Veesat Collector-Emitter Saturation Voltage lc =10 mA, Ig= 0.5 mA 1.0 \%
Viesat Base-Emitter Saturation Voltage lc =10 mA, Ig= 0.5 mA 0.6 1.0 \%
SMALL SIGNAL CHARACTERISTICS
Cob Output Capacitance Veg=5.0V, f=1.0 MHz 8.0 pF
hre Small-Signal Current Gain Ilc =500 pA, Ve =5.0V,

f =20 MHz 15

lc=1.0mA, Ve =50V,

f=1.0kHz 150 600
hip Input Impedance lc=1.0mA, V=50V, 25 32 Q
hrp Voltage Feedback Ratio f=1.0 kHz 600 ¥10~°
hob Output Admittance 1.0 umho
NF Noise Figure Vee=5.0V, Ic =10 pA, 3.0 dB

Ry =10 kQ, By = 15.7 kHz

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