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Vceo ... 40 V (Min)

hee ... 100-300 @ 150 mA (2N/FTS04401);
40 (Min) @ 500 mA (2N/FTS04401)

ton ... 35 ns (Max) @ 150 mA

tot ... 255 ns (Max) @ 150 mA
Complements ... 2N4402, 2N4403

ABSOLUTE MAXIMUM RATINGS (Note 1)

Temperatures
Storage Temperature
Operating Junction Temperature

-55°Cto 150°C
150°C

Power Dissipation (Notes 2 & 3)
Total Dissipation at 2N

25° C Ambient Temperature 0.625 W
25° C Case Temperature 10W
Voltages & Currents

Veeo Collector to Emitter Voltage 0V

(Note 4)

Veao Collector to Base Voltage 60V
Veso Emitter to Base Voltage 6.0V
fc Collector Current 600 mA

FTSO
0.350 W*

PACKAGE

2N4400 TO-92

2N4401 TO-92
FTS04400 TO-236AA/AB
FTSO4401 TO-236AA/AB

t

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Note 6)

4400 4401

SYMBOL{ CHARACTERISTIC MIN MAX| MIN MAX| UNITS TEST CONDITIONS

BVceosus | Collector to Emitter Sustaining | 40 40 \" lc=10mA lg=0
Voltage (Note 5)

BVceo Collector to Base Breakdown 60 60 \ lc =100 pA, le =0
Voltage

BVeeo Emitter to Base Breakdown 6.0 6.0 \ le =100 uA, Ic =0
Voltage

lcex Collector Cutoff Current 100 100 nA Vee =35V, Ves =04 V

laL Base Reverse Current 100 100 nA Vee =35V, Ve =04 V

NOTES:

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

2. These are steady state limits. The factory should be consulted on applications involving puised or low duty cycle operations.

3. These ratings give a maximum junction temperature of 150° C ard (T0O-92) junction-to-case thermal resistance of 125° C/W (derating factor of 8.0
mW/° C); junction-to-ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/° C); (TO-236) junction-to-ambient thermal resistance of

357° C/W (derating factor of 2.8 mW/°C).

4. Rating refers to a high current point where cotlector to emitter voltage is lowest.

S. Pulse conditions: length = 300 us; duty cycle < 2%.
6. For product family characteristic curves, refer to Curve Set T145.
*  Package mounted on 99.5% alumina 8 mm x 8 mm x 0.6 mm.
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ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Note 6)

[

4400 4401
) SYMBOL| CHARACTERISTIC MIN  MAX{ MIN MAX| UNITS TEST CONDITIONS
| hee DC Current Gain 20 Ic = 100 pA, Vee = 1.0V
20 40 Ic=1.0mA, Vece =1.0V
40 80 lc=10mA, Vee = 1.0V
' hre DC Puise Current Gain (Note 5)| 50 150 | 100( 300 lc =150 mA, Vee = 1.0V
20 40 lc =500 mA, Vee =20V
Veersan Collector to Emitter Saturation 0.4 04 \" lc =150 mA, |Is = 156 mA
Voltage (Note 5) 0.75 0.75 \ lc =500 mA, s =50 mA
Veeisan Base to Emitter Saturation 075 | 095 0.75, 095 \ lc =150 mA, ls =15 mA
Voltage (Note 5) 1.2 1.2 \ lc =500 mA, lg =50 mA
Ceb Collector to Base Capacitance 6.5 6.5 pF  |[Ves=5.0V,1e=0,f=100kHz
Coab Emitter to Base Capacitance 30 30 pF Vee =05V, lc =0, f=100kHz
e Small Signal Current Gain 20 | 250 | 40 500 lc =1.0mA, Vee =10V,
f=1.0 kHz
hie Input Impedance 05 | 75§ 1.0 15 kQ [le=1.0mA, Vee =10V,
f=1.0 kHz
hoe Output Admittance 1.0 30 1.0 30 umhos | lc = 1.0 mA, Vee =10V,
f=1.0 kHz
hee Voltage Feedback Ratio 0.1 80| 0.1 8.0 X104 || =1.0mA, Ve =10V,
f=1.0 kHz
fr Current Gain Bandwidth 200 250 MHz |lc =20 mA, Vece =10V,
B Product f= 100 MHz
ta Turn On Delay Time 15 15 ns lc =150 mA, Vec =30V,
(test circuit no. 559) lgr =15 MA
t Rise Time (test circuit no. 559) 20 20 ns lc =150 mA, Vec =30V,
lgy =15 mA
ts Storage Time 225 225 ns lc =150 mA, Vec = 30 V,
(test circuit no. 560) las = laz = 15 MA
t Fall Time (test circuit no. 560) 30 30 ns lc =150 mA, Vec =30V,
lg1 = lg2 = 15 mA
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FAIRCHILD 2N4402/FTS04402
2N4403/FTS04403

PNP Small Signal General Purpose ;
Amplifiers & Switches

T-29< a3

® Veeo ... -40 V (Min) PACKAGE
® hee ... 100-300 @ 150 mA (2N/FTS04403), 2N4402 TO-92
20 (Min) @ 500 mA (2N/FTS04403) 2N4403 TO-92
®* ton ... 35ns (Max) @ 150 mA FTS04402 TO-236AA/AB
i ® tor ... 255 ns (Max) @ 150 mA FTS04403 TO-236AA/AB
‘ * Complements ... 2N4400, 2N4401

ABSOLUTE MAXIMUM RATINGS (Note 1)

Temperatures 32
Storage Temperature -55°C to 1560° C -2

Operating Junction Temperature 150° C
Power Dissipation (Notes 2 & 3)
Total Dissipation at 2N FTSO
25° C Ambient Temperature 0.625 W 0.350 w*
25° C Case Temperature 1.0W
Voltages & Currents
Veeo Collector to Emitter Voltage —-40V
(Note 4)
Veeo Collector to Base Voltage -40V
Veso Emitter to Base Voltage 5.0V
le Coliector Current 600 mA

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Note 6)

4402 4403

SYMBOL | CHARACTERISTIC MIN  MAX| MIN MAX| UNITS TEST CONDITIONS

BVceowsus | Collector to Emitter Sustaining | —40 —40 \Y) lc=10mA lg=0
Voltage (Note 5)

BVeso Collector to Base Breakdown | —40 —40 \ le =100 uA, le =0
Voltage

BVeso Emitter to Base Breakdown -5.0 -5.0 \ le =100 uA, Ic =0
Voltage

lcex Collector Reverse Current 100 100 nA Vee =—35V, Ves = 0.4 V

lsL Base Reverse Current 100 100 nA Vee =35V, Ves = 0.4V

NOTES:

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

2. These are steady state limits. The factory should be consulted on applications involving pulsed or tow duty cycle operations.

3. These ratings give a maximum junction temperature of 150° C and (T0-92) junction-to-case thermal resistance of 125° C/W (derating factor of 80
mW/° C); junction-to-ambient thermal resistance of 200° G/W (derating factor of 5.0 mW/° C); (TO-236) junction-to-ambient thermal resistance of
357° C/W (derating factor of 2.8 mW/° C).

Rating refers to a high current point where collector to emitter voliage is lowest.

5. Pulse conditions: length = 300 us; duty cycle < 2%,

6. For product family characteristic curves, refer to Curve Sst T212.

*  Package mounted on 99.5% alumina 8 mm x 8 mm x 0.6 mm.
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ELECTRICAL CHARACTERISTICS

(26° C Ambient Temperature unless otherwise noted) (Note 6)

4402 4403
SYMBOL | CHARACTERISTIC MIN MAX | MIN MAX| UNITS TEST CONDITIONS
hee DC Current Gain 30 lc =100 pA, Vee = 1.0V
30 60 lc =1.0 mA, Veg =—1.0V
50 100 lc =10 mA, Ve =10V
hee DC Pulse Current Gain 50 150 | 100 | 300 lc =150 mA, Vee = 2.0V
(Note 5) 20 20 lc = 500 mA, Vee = 2.0V
Vee(san Coliector to Emitter Saturation -0.4 -0.4 \ lc = 150 mA, |z = 15 mA
Voltage (Note 5) —0.75 -0.756 \ lc = 500 mA, 1s = 50 mA
Vee(sat Base to Emitter Saturation l-0.75 |-0.95(—0.75| —0.95 \ lc = 150 mA, Iz = 15 mA
Voltage (Note 5) -1.3 -1.3 \ Ic = 500 mA, ls =50 mA
Ceb Collector to Base Capacitance 8.5 8.5 pF Vea =—10V, le=0,1=140kHz
Ceb Emitter to Base Capacitance 30 30 pF Ves =05V, lc=0,f=140kHz
hie Small Signal Current Gain 30 | 250 | 60 | 500 Ic = 1.0 mA, Vee =10V,
f=1.0 kHz
hie Input Impedance 075 | 7.5 1.5 16 kQ Ic =1.0mA Vee =—10V,
f=1.0kHz
Noe Output Admittance 10 | 100 | 1.0 | 100 | pmhos|lc= 1.0 mA, Vee = 10V,
=10 kHz
hre Voltage Feedback Ratio 0.1 80 | 041 8.0 x10-4 | | = 1.0 mA, Vee = 10V,
f=1.0 kHz
fr Current Gain Bandwidth Product| 150 200 MHz | lc =20 mA, Vee =—10V,
f=100 MHz
ta Turn On Delay Time 15 15 ns lc = 150 mA, Vee = —30 V,
(test circuit no. 557) ls1 = 15 MA
t Rise Time (test circuit no. 557) 20 20 ns Ic = 150 mA, Vec = —30 v,
g1 = 15 mA
ts Storage Time 225 225 ns Ic = 150 mA, Vec = —30V,
(test circuit no. 558) g1 = lsz = 15 MA
t Fall Time (test circuit no. 558) 30 30 ns lc = 150 mA, Vec =30V,
lay = lg2 = 15 mA
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EAIRCHILD 2N4409/FTS04409
T —— 2N4410/FTS0O4410

A Schlumberger Company

NPN Neon Display Tube Drivers
T.2a.2.3

® Vceo ... 80 V (Min) (2N/FTSO4410) PACKAGE

® hee ... 60V (Min) @ 1.0 and 10 mA 2N4409 TO-92

s Complements ... MPSA55, MPSA56 2N4410 TO-92

FTS04409 TO-236AA/AB

ABSOLUTE MAXIMUM RATINGS (Note 1) FTS04410 TO-236AA/AB
{ Temperatures
i Storage Temperature -55° to 15¢°C

Operating Junction Temperature 150°C

Power Dissipation (Notes 2 & 3) E

Total Dissipation at 2N FTSO

25° C Ambient Temperature 0.625 W 0.350 W*

25° C Case Temperature 1.0W

Voltages & Currents 4409 4410

Veeo Collector to Emitter Voltage 50V 80V

(Note 4)

Veeo Collector to Base Voltage 80V 120V

Veso Emitter to Base Voltage 50V 5.0V

le Collector Current 250 mA 250 mA

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Note 6)

4409 4410

SYMBOL | CHARACTERISTIC MIN  MAX| MIN MAX|[ UNITS TEST CONDITIONS

BVeeo Collector to Emitter Breakdown| 50 80 Vv le=1.0mA Is =0
Voltage

BVcex Collector to Emitter Breakdown| 80 120 \ lc =500 uA, Vas =—-5.0V,
Voltage Rse = 8.2 kQ

BVceo Collector to Base Breakdown 80 120 v le=10pA, le=0
Voltage

BVeso Emitter to Base Breakdown 5.0 5.0 v le=10pA, Ic=0
Voltage

leso Emitter Cutoff Current 100 100 nA Ves =40V, Ic=0

NOTES:

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

2. These are steady state limits. The factory should be consulted on applications invoiving puised or low duty cycle operations.

3. These ratings give a maximum junction temperature of 150° C and (T0-92) junction-to-case thermal resistance of 125° C/W (derating factor of 80
mW/° C); junction-to-ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/° C); (T0-236) junction-to-ambient thermal resistance of
357° C/W (derating factor of 2.8 mW/°C).

4. Rating refers to a high current paint where collector to emitter voltage is lowest.

5. Pulse conditions: length = 300 us; duty cycle = 1%. !

6. For product family characteristic curves, refer to Curve Set T147. i

*  Package mounted on 89.5% alumina 8 mm x 8 mm x 0.6 mm. :

3-305

A e e

.




T ye—

-

FAIRCHILD

SEMICONDUCTOR

gy DE J3usas7y ooevsas o

3469674 FAIRCHILD SEMICONDUCTOR

2N4409/FTS04409
2N4410/FTSO4410 7L 2.0, .9

84D 27586 T

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Note 6)

4409 4410 :
SYMBOL CHARACTERISTIC MIN MAX [ MIN MAX| UNITS TEST CONDITIONS
Icso Collector Cutoif Current 10 nA Vee =60V, le =0
10 nA Vee =100V, le =0
1.0 [,(A Vca=60V, |E=0,TA=100°C
1.0 uA Vee=100V, e=0,Ta=100°C
hee DC Current Gain 60 60 le=1.0mA, Vee =1.0V
hee DC Pulse Current Gain (Note 5)| 60 | 400 | 60 [ 400 lc =10mA, Vee =1.0V
Veesan Collector to Emitter Saturation 0.2 02 \ le =1.0 mA, ls =0.1 mA
Voltage
Veeion Base to Emitter “On” Voltage 0.8 0.8 \ lc =1.0 mA, Vece =5.0V
VBEGat Base to Emitter Saturation 0.8 0.8 Vv lc =1.0mA, It = 0.1 mA
Voltage
Ceb Collector to Base Capacitance 12 12 pF | Vee =10V, [ =0,f=140kHz
Ceb Emitter to Base Capacitance 50 50 pF Ves =0.5V, lIc =0, f=100kHz
| heel Magnitude of Common Emitter | 2.0 10 2.0 10 le =10 mA, Vee =10 V,
Small Signal Current Gain f =30 MHz
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A Schiumberger Company

® Voeean ... 0.7V@ Ic= 2.0A PACKAGE
e Low Leakage ... lces ™™ 4 ' uA @ Tc = 150°C 2N4896 TO-39

ABSOLUTE MAXIMUM RATINGS (Note 1)

Temperatures
Storage Temperature -65°C to 200°C
Operating Junction Temperature 200°C

Power Dissipation (Notes 2 & 3)
Total Dissipation at

25° C Ambient Temperature 0.8 W
25°C Case Temperature

100°C Case Temperature 40W
Voltages & Currents

Veeo Collector to Emitter Voltage 60 V

(Note 4)

Veso Collector to Base Voltage 120V
Veso Emitter to Base Voltage 6.0V
le Collector Current 5.0A
le Base Current 10A

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Note 7)

SYMBOL | CHARACTERISTIC MIN| MAX | UNITS TEST CONDITIONS
leso Emitter Cutoff Current 1.0 pA |Ves=4.0V,le=0

1.0 mA Vee=6.0V,Ilc=0
lces Collector Cutoff Current 0.1 mA ch =60 V, Vee = 0, Ta= 150°C

1.0 mA Vcs= 120\/, Vee =0
1.0 ;.lA VcE =60 V, VBE =0

hee DC Current Gain (Note 5) 100} 300 lc=20A,Vce =20V
35 ic=20A,Vee =20V, Ta=-55°C
Vceoisun | Collector to Emitter Sustaining 60 Vv lc=50mA, ls=0
Voltage (Notes 4 & 5)
Vcesan Collector to Emitter Saturation 1.0 \ lc=50mA,le=05A
Voltage (Notes 5 & 6))
Vaesati Base to Emitter Saturation 1.6 \ lc=5.0mA, le=05A

Voltage (Notes 5 & 6)

NOTES:
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

3. These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 25°C/W (derating factor of 40 mW/° C);
junction-to-ambient thermal resistance of 219°C/W (derating factor of 4.57 mW/°C).

Rating refers to a high current point where collector to emitter voltage is lowest.

Pulse conditions: length = 300 ps; duty cycle = 1%.

Point of measurement: 1/4” from header.

For product family characteristic curves, refer to Curve Set T145.
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ELECTRICAL CHARACTERISTICS

(25° C Ambient Temperature unless otherwise noted) (Note 7)

SYMBOL| CHARACTERISTIC MIN] MAX | UNITS TEST CONDITIONS

Cob Output Capacitance 80 pF Vee =10V, le=0, f=0.14 MHz

Cin Input Capacitance 500 pF Ves =05V, Ic=0,f=0.14 MHz

[ hyel Magnitude of Common Emitter 4.0 lc=0.5A, Vce =50V, =20 MHz
Small Signal Current Gain

ta Turn On Delay Time 50 ns lc=5.0A, 15 =05A

te Rise Time 300 ns Ic=50A,1s1=05A

1s Storage Time 350 ns lc=5.0A,lst =1s2=05A

(] Fall Time 300 ns lc =5.0 A lgt1=lg2 = 05 A
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" 2N5220/FTS05220

NPN Small Signal General Purpose
Complementary. Amplifiers

7-29.273

Vceo ... 15V (Min)
hee ... 30-600 @ 50 mA
Vcesan -.. 0.5 V (max) @ 150 mA

ABSOLUTE MAXIMUM RATINGS (Note 1)

Temperatures
Storage Temperature

-55°C to 150°C

PACKAGE
2N5220 TO982-1
FTS05220 TO-236AA/AB

Operating Junction Temperature 160°C
Power Dissipation (Notes 2 & 3)
Total Dissipation at 2N FTSO
25°C Ambient Temperature 0.625 W 0.350 W*
25° C Case Temperature 1.0W
Voltages & Currents
Veeo Collector to Emitter Voltage 15V
(Note 4)
Veso Collector to Base Voltage 15V
Veso Emitter to Base Voltage 3.0V
le Collector Current 500 mA
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 6)
SYMBOL | CHARACTERISTIC MIN [ MAX] UNITS TEST CONDITIONS
BVceo Collector to Emitter Breakdown Voltage| 15 \Y lc=10mA, e =0
(Note 5)
BVceo Coliector to Base Breakdown Voltage 15 \ le =100 uA, le=0
BVeso Emitter to Base Breakdown Voltage 3.0 \ le =100 pA, lc =0
leso Emitter Cutoff Current 100 nA Ve =3.0V, Ic=0
lcao Collector Cutoff Current 100 nA |{Vee=10V,lg=0
hre DC Current Gain (Note 5) 25 lc=10mA, Ve =10V
30 600 le =50mA, Vee =10V
Veetsan Collector to Emitter Saturation Voltage 0.5 \ lc =150 mA, ls =15 mA
(Note 5)
Vaewsan Base to Emitter Saturation Voltage 1.1 \ lc =150 mA, Is =15 mA
(Note 5)
Ceb Collector to Base Capacitance 10 pF Ves =5.0V, =0, f=1.0 MHz
hee Small Signal Current Gain 30 | 1800 lc =50 mA, Vee =10V, f =1.0 kHz
fr Current Gain Bandwidth Product 100 MHz | lc =20 mA, Vee =10V
NOTES:
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
3. These ratings give a maximum junction temperature of 150°C and (T0-92) junction-to-case thermal resistance of 125° C/W (derating factor of 8.0

>

mW/° C); junction-to-ambient thermal resistance of 200° G/W (derating factor of 5.0 mW/° C); (TO-236) junction-to-ambient thermal resistance of

357° C/W (derating factor of 2.8 mW/° C).

Rating refers to a high current point where collector to emitter voliage is lowest.

Pulse conditions: length = 300 ps; duty cycle < 2%.
For product family characteristic curves, refer to Curve Set T145.
Package mounted on 99.5% alumina 8 mm x 8 mm x 0.6 mm.
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