


















































































































































































































































































































































































































































































































































































































































































































































































































































SILICON PLANAR NPN

2N 2218 A

2N 2219A
2N 2221A
2N 2222A

HIGH-SPEED SWITCHES

The 2N 2218A, 2N 2219A, 2N 2221A and 2N 2222A are silicon planar epitaxial NPN tran-
sistors in Jedec TO-39 (for 2N 2218A and 2N 2219A) and in Jedec TO-18 (for 2N 2221A
and 2N 2222A) metal cases. They are designed for high-speed switching applications at col-
lector currents up to 500 mA, and feature useful current gain over a wide range of collector
current, low leakage currents and low saturation voltages.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo
Vego
Ic
Piot

Tstg

Collector-base voltage (Ig= 0)
Collector-emitter voltage (Ig= 0)
Emitter-base voltage (1= 0)

Collector current

Total power dissipation at T, < 25°C

Storage temperature
Junction temperature

for 2N 2218A and 2N 2219A
for 2N 2221 A and 2N 2222A
at Teae <25°C

for 2N 2218A and 2N 2219A
for 2N 2221A and 2N 2222A

75
40
6
0.8

0.8
0.5

3

1.8

-65 to 200
175

== == rp<<<

°C

MECHANICAL DATA

247

Dimensions in mm
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THERMAL DATA 2N 2218A 2N 2221A

2N 2219A 2N 2222A
Rih j-case  Thermal resistance junction-case max 50 °C/W 83.3 °C/W
Rin j-amb  Thermal resistance junction-ambient max 187.5 °C/W 300 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff
current (lg = 0) Veg =60V 10| nA
Veg =60V Tymp = 150°C 10| MA
lcex Collector cutoff
current (Vgg =-3V) | Ve =60V 10| nA
lego Emitter cutoff
current (I =0) Veg =3V 10| nA
IBEX Base cutoff current Vee =60V 20| nA
(VBE = -3V)
Vigrjceo Collector-base
breakdown voltage lc =10 pA 75 Vv
(IE =0)
Vr)ceo Collector-emitter
breakdown voltage lc =10 mA 40 \
(Ig =0)
Vir)eso Emitter-base
breakdown voltage Ie =10 uA 6 Vv
“c =0)
Vce(sat)© Collector-emitter
saturation voltage lc =150 mA Ig =15mA 03| V
lc =500 mA |lg =50 mA 1V
Vee(saty. Base-emitter
saturation voltage lc =150mA Ig=15mA |06 1.2V
Ilc =500 mA Ig =50 mA 2V
hee DC current gain for 2N 2218A and 2N 2221A
lc = 0.1 mA Vge =10V 20 -
le = 1TmA Vg =10V 25 -
*lic = 10mA Vgg =10V 35 -
*lle =150 mA Ve = 10V 40 1200 —
*1le =500 mA Ve = 10V 25 -
"1le =150mA Veg = 1V 20 -
*lle = 10mA Vg =10V
Tamp = -55°C 15 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 2219A and 2N 2222A
lc = 0.1 mA Vcg =10V 35 -
lc = 1TmA Vge =10V 50 -
*lle = 10mA Vg =10V 75 -
*1lc =150 mA Vg = 10V 100 300| —
*1lc =500 mA Vg = 10V 40 —
*1le =150 mA Vg = 1V 50 -
*lle = 10mA Ve =10V
Tamp = -55°C 35 —
hye Small signal
current gain lc =1TmA  Veg =10V
f =1kHz
for 2N 2218A and 2N 2221A |30 150 —
for 2N 2219A and 2N 2222A |50 300 -
lc =10mA  Vgg =10V
f =1kHz
for 2N 2218A and 2N 2221A |50 300| —
for 2N 2219A and 2N 2222A |75 375| —
fr Transition frequency |lc = 20mA Vg =20V
f =100 MHz
for 2N 2218A and 2N 2221A | 250 MHz
for 2N 2219A and 2N 2222A | 300 MHz
Cego Emitter-base
capacitance lc =0 Vgg = 0.5V
f =100 kHz 25| pF
Cceo Collector-base
capacitance lg =0 Veg = 10V
f =100 kHz 8| pF
Re(hie) Real part of input
impedance Ilc = 20mA Vg =20V
=300 MHz 60 @
NF Noise figure lc =100 JA Vg =0V
Rg=1kea =1kHz 4| dB
hie ™ Input impedance Ic =1mA  Vce =10V
for 2N 2218A and 2N 2221A |1 35|
for 2N 2219A and 2N 2222A |2 8| @
le =10mA Ve =10V
for 2N 2218A and 2N 2221A |0.2 1 @
for 2N 2219A and 2N 2222A (0.25 1.25| @
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit

hee ™ Reverse voltage ratio  [lc = 1mA Vg =10V
for 2N 2218A and 2N 2221A 5x10% —
for 2N 2219A and 2N 2222A 8x10% —

lc =10mA  Vgg =10V
for 2N 2218A and 2N 2221A 2.56x10% —
' for 2N 2219A and 2N 2222A 4x104 —

hoe* ™ Output admittance le =1TmA  Vge =10V
for 2N 2218A and 2N 2221A |3 15| uS
for 2N 2219A and 2N 2222A |5 35| uS

|C=10mA VCE:1OV
for 2N 2218A and 2N 2221A |10 100 | uS
for 2N 2219A and 2N 2222A |25 200| uS

1y Delay time lc =150 mA Ve =30V
lg; =15 mA Vgg =-0.5V 10| ns

1 " Rise time Ic =150 mA Vcc = 30V
IB]. =15 mA VBE =-0.5V 25| ns

15 Storage time lc =150 mA Ve =30V
lgy =-lga = 15 mA 225| ns

" Fall time lc =150 mA Ve =30V
|31:—|32:15mA 60| ns

oo’ Che Feedback time

constant lc =20mA  Vgeg =20V

f =31.8MHz 150| ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
** f=1kHz
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SILICON PLANAR NPN

HIGH-FREQUENCY SATURATED SWITCH

The 2N 2369 is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed specifically for high-speed saturated switching applications at current levels from
100 pA to 100 mA.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCES
VCEO
VEBO
ICM
Ptot

TStgl T]

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I = 0)

Collector peak current (t = 10 us)

Total power dissipation at T, < 25°C
at Tease < 25°C
at Tease < 100°C

Storage and junction temperature

40

40

15

4.5

0.5

0.36

1.2

0.68

-65 to 200

SEs=sr<<<c<

MECHANICAL DATA

(sim. t0 TO-18)

Dimensions in mm
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THERMAL DATA

Rihj-case  Thermal resistance junction-case max 146 °C/W
thj-amb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg = 20V 0.4 | uA
current (lg = 0) Veg =20V Tamp = 150°C 30 [ MA
V(gryceo Collector-base le =10 uA 40 \%
breakdown voltage
“E =0)
Vigryces Collector-emitter lc = 10 LA 40 \%
breakdown voltage
(Vge =0)
Vceo(sus). Collector-emitter lc =10 mA 15 v
sustaining voltage
(lg =0)
Visryeso Emitter-base le = 10 MA 45 \Y%
breakdown voltage
(IC =0)
Veegay - Collector-emitter lc=10mA Ig=1mA 0.2 0.25| V
saturation voltage
Vee(saty” Base-emitter lc=10mA Ig=1mA 0.7 0.75 085| V
saturation voltage
hee” DC current gain le = 10mA Veg = 1V 40 120 —
lc =100 mA V¢ =2V 20 -
lc': 10 mA VCE=1V
Tamp = -55°C 20 -
fr Transition frequency | lc = 10mA Vg =10V
f =100 MHz 500 650 MHz
Ccgo Collector-base lge=0 Veg =5V
capacitance f=1MHz 2.5 4| pF
tg Storage time lc =10mA Ve =10V
lg; = -lgo = 10mA 6 13| ns
ton Turn-on time lc =10 mA Ve =3V
IBl =3 mA 9 12| ns
torf Turn-off time lc =10 mA Ve =3V
IBI=3mA |32=-1.5mA 13 18| ns

* Pulsed: pulse duration = 300us, duty cycle = 1%
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SILICON PLANAR NPN

HIGH-SPEED SATURATED SWITCH

The 2N 2369A is a silicon planar epitaxial NPN transistor in Jedec TO-18 metal case. It is
designed specifically for high-speed saturated switching applications at current levels from
100 uA to 100 mA.

ABSOLUTE MAXIMUM RATINGS

Veego  Collector-base voltage (Ig = 0) 40 V
Vces  Collector-emitter voltage (Vgg = 0) 40 V
Veeo  Collector-emitter voltage (g = 0) 15 VvV
Veso  Emitter-base voltage (Ic = 0) 45 V
lc Collector current 0.2 A
lem Collector current (10 us pulse) 05 A
Piot Total power dissipation at T, < 25°C 036 W

at Teaee S 25°C 1.2 W

at Tease < 100°C 068 W
Tsg, T; Storage and junction temperature -65t0 200 °C

MECHANICAL DATA Dimensions in mm

(sim. to TO-18)
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THERMAL DATA

Ritn j-case  Thermal resistance junction-case max 146 °C/W
Rin j-amp  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff
current (Ig =0) Veg =20V T,,p = 150°C 30| A
lces Collector cutoff
current (Vgg = 0) Vee = 20V 0.4| uA
Vier)ceo Collector-base
breakdown voltage lc =10 uA 40 \
(IE =0)
V(BR)CES Collector-emitter
breakdown voltage lc =10 uA 40 \
(VBE =0)
Vceo (sus)” Collector-emitter
sustaining voltage Ilc =10 mA 15 \Y
(IB =0)
V(BR)EBO Emitter-base
breakdown voltage le =10 uA 4.5 \
(lc =0)
Vceeaty©  Collector-emitter
saturation voltage lc= 10mA lg = 1TmA 0.14 0.2 Vv
lc= 30mA Ig= 3mA 0.177 0.25| V
le =100 mA Ig =10mA 0.28 05| V
lc= 10mA Ig= 1mA
Tamp = 125°C 0.19 03| V
Vee(saty© Base-emitter
saturation voltage lc= 10mA Ig= 1TmA 0.7 08 0.85] V
lec= 30mA Ig= 3mA 09 1.15| V
lc =100 mA Ig =10 mA 1.1 1.6 V
lc= 10mA Ig= 1TmA
Tamp = -55 to 125°C 0.59 1.02| Vv
hee ™ DC current gain lc = 10mA Ve =0.35V |40 63 120 —
lc = 10mA Vgg =1V 40 66 120] —
lc = 30mA Vgeg =04V 30 71 -
lc =100 mA Veeg =1V 20 —
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2N 2369A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain lc = 10mA Ve =0.35V
Tamp = -55°C 20 50 -
fr Transition frequency |lc = 10mA Vgg = 10V
f =100 MHz 500 675 MHz
Ccao Collector- base
capacitance le =0 Veg =5V
f =1MHz 2.3 4| pF
1, Storage time lce =10 mA  Vee =10V
g1 = -lgz = 10mA 6 13| ns
ton Turn-on time lc =10mA  V¢e =3V
lg1 =3 mA 9 12| ns
tofs Turn-off time lc =10mA  V¢e =3V
Ilg1 =3mA  Igy =-1.5mA 13 18] ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%

hFE

140

120

100

80

60

40

20

DC current gain

Collector-emitter saturation voltage

G - 3140

T
Vg = 5V

G - 3141

Vee(sat), [T
(V)

)
— 1c =101
o—

|
M

55°C [ 125°C

102 Ic (mA) 107 1

0 10?2

4 68

Ic (mA)
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Collector-base and emitter-base capa-

citances
c
(pF)
4
\CEBO Ic=0
3 \\
\\ﬁr._ \\
2 cBo . e =0 | TTHH—
1
0 2 4 4 4 6
107 1 10 VRV
Switching characteristics
G-3097
t T T T11T
s X Vee =3V t
\Y 1¢ =101gg=-101g; [

6

4

NN !
10 y
8 7
6 < 1
. ,-/\
N
1 N, s
N
) N
N
N
w‘
2 4 6 8 2 4 6 8 2 6 8
1 10 102 I¢ (mA)

Contours of constant transition fre-

quency
G -3143
Vces
V) s
4
’ 700 MH;
1Z
o HEANSE L
i X TNC 650 2
6 1 D il 17
X 17
&\ 3 : {I/I
? 600
\ 1/
1 \\
8
. 500
A Nt LA
4 ~__’.000 ':
2 00
I Tamb =25°C
|o-| i L4
2 4 6 8 2 “ 6 8 2 4 6 8
1 10 102 Ic (mA)
Switching characteristics
G- 3144
Igy s e e
(mA) & _IVCC =3V
‘ 7
: '/
/
// b )
10 tr = 2 nsA f
8 > 4 v
— 7
6 ]| VA
: i
4 Snj, /
/
2
—T1{10ns
L //
1 A
L]
: s 7
) -
=
e
2
m-‘
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 Ic(mA)
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SILICON PLANAR NPN

LOW-LEVEL, LOW-NOISE AMPLIFIERS

The 2N 2483 and 2N 2484 are silicon planar epitaxial NPN transistors in Jedec TO-18 metal
case. They are designed for use in high-performance, low-noise amplifier circuits from audio
to high-frequency.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) 60 \Y
Vceo  Collector-emitter voltage (Ig = 0) 60 \
Vego Emitter-base voltage (Ic = 0) 6 v
le Collector current 50 mA
Piot Total power dissipation at Tymp < 25°C 0.36 W

at Teaee S 25°C 1.2 w

at Tease < 100°C 0.68 w
Tstg, T; Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin j-case  Vhermal resistance junction-case max 146 °C/W
thj-amb  Vhermal resistance junction-ambient max 486 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (lg = 0) Vceg = 45V 0.1 10| nA
Veg =45V Tamp = 160°C 0.2 10| uA
lceo Collector cutoff .
current (Ig = 0) Vce =5V 0.1 nA
lego Emitter cutoff
current (Ic =0) Veg =5V 0.1 10| nA
Vir)ceo Collector-base
breakdown voltage lc = 10 A 60 \
“E =0)
Veeo(sus) - Collector-emitter
sustaining voltage lc =10mA 60 \
“B =0)
V(BR)EBO Emitter-base
breakdown voltage lg = 10 A 6 Y
(Ic =0)
VeE(sat) Collector-emitter
saturation voltage lc =1TmA Ig =0.1 mA 0.2 035 V
Vee Base-emitter voltage lc =100 UA Vg =5V 05 057 07| V
hee DC current gain for 2N 2483
le = 10MA Veg =5V 40 80 120| —
lc =100 UA Ve =5V 75 140 -
lc =500 UA Vg =5V 100 200 -
lc = 1mA Vg =5V 175 230 -
*lI¢ = 10mA Vgg =5V 280 500| —
lc = 10 uA Vg =5V
Tamp = -55°C 10 -
for 2N 2484
le = 1TMA Vgg =5V 30 200 -
le = 10 A Ve =5V 100 290 500| —
lc =100 uUA Vg =5V 175 375 -
lc =500 MA Vg =5V 200 430 -
lc = 1mA Vg =5V 250 450 —
*lic = 10mA Vgeg =5V 430 800| —
le = 10 MA Veg =5V
Tamp = -55°C - 120 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal lc =1TmA Vg =5V
current gain f =1kHz
for 2N 2483 |80 280 450| -
for 2N 2484 150 400 900| -
fr Transition frequency | for 2N 2483
lc = 50 MA Vg =5V
f = bMHz 12 20 MHz
lc =500 u4A Vg =5V
f = 30MHz 60 69 MHz
for 2N 2484
lc = BOUA Vg =5V
f = bMHz 15 20 MHz
lc =500 uUA Vg =5V
f = 30MHz 60 78 MHz
Ceso Emitter-base
capacitance lc =0 Vgg = 0.5V
f =1MHz 3.5 6| pF
CcBo Collector-base
capacitance le =0 Veg =5V
f =1MHz 3.5 6| pF
NF Noise figure le = 10MA Veg =5V
Ry= 10ka
f =100 Hz
for 2N 2483 4 15| dB
for 2N 2484 4 10{ dB
f= 1kHz
for 2N 2483 1.9 4| dB
for 2N 2484 1.8 3| dB
f=10kHz
for 2N 2483 0.7 3| dB
for 2N 2484 0.6 2| dB
f=10to 10 000 Hz
for 2N 2483 1.9 4] dB
for 2N 2484 1.8 3| dB
hie ™ Input impedance lc =1TmA  Vcg =5V
for 2N 2483 15 7.5 13| ka
for 2N 2484 (35 15 24| ka
hee ™ ™ Reverse voltage ratio | lc =1mA  Vgg =5V
for 2N 2483 3x104 8x104| —
for 2N 2484 4.25x104 8x104| —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hoe™ ™ Output admittance lc =1TmA Vg =5V
for 2N 2483 1 30| uS
for 2N 2484 15 40| uS
hp ™™ Input impedance lc =1TmA Vg =5V 25 27 32| @
* Pulsed: pulse duration = 300 us, duty cycle = 1%
** f=1kHz
DC current gain Collector-base capacitance
h -1875 6-2056
FE L ‘Ceo
Veg 25V 1 mzub.N °P \
ce® . b
400 e o 4 \\
s
/
300 P LR 3
24 // \\\
1
U2N 2483
200 Pz 2
}/‘ t=1MHz
100 > 1
1] |I|
° 2 4 &8 2 4 68 2 4 68 2 4 68
10° 10 10" 1 1c(ma) 0 4 8 12 16 Veg(V)
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Noise figure vs. source resistance
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Contours of constant noise figure
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SILICON PLANAR PNP

HIGH-SPEED SATURATED SWITCHES

The 2N 2894, 2N 3012 and 2N 3209 are silicon planar epitaxial PNP transistors in Jedec
TO-18 metal case, intended for high speed, low saturation switching applications up to
100 mA.

ABSOLUTE MAXIMUM RATINGS 2N 2894 |
2N 3012 | 2N 3209

Veeo Collector-base voltage (Ig = 0) -12V -20V
Vees Collector-emitter voltage (Vgg= 0)
Vceo Collector-emitter voltage (Ig=0)
Veso Emitter-base voltage (1= 0)
le Collector current
Piot Total power dissipation at T, < 25°C 0.36 W

at Teaee < 25°C 1.2W
Tetg, T Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm

~(sim. to TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case . max 146 °C/W
th jamb  Vhermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lego Collector cutoff Veg= -6V Tamp= 125°C -10| MA
current (Ig=0)
(for 2N 2894 only)
lces Collector cutoff for 2N 2894
current (Vgg=0) Vee= -6V -80| nA
for 2N 3012
Vee= -6V -80| nA
Vee= -6V Tamp= 85°C -5{ HA
for 2N 3209
Vee=-10V -80| nA
Vee=-10V  Tymp=125°C -10| MA
Vieryceo Collector-base lc=-10 uA
breakdown voltage for 2N 2894 and 2N 3012 -12 \Y
(le=0) for 2N 3209 -20 \
V@eryces Collector-emitter lc=-10 A
breakdown voltage for 2N 2894 and 2N 3012 -12 \Y
(Vge=10) for 2N 3209 -20 \Y
Vceo(sus) * Collector-emitter Ic=-10 mA
sustaining voltage for 2N 2894 and 2N 3012 -12 \Y
(lg=0) for 2N 3209 -20 \
V(er)eso Emitter-base lg=-100 LA -4 \
breakdown voltage
(|c= 0)
Vceat) . Collector-emitter for 2N 2894 and 2N 3012
saturation voltage le=-10mA Ig=-1mA -0.15| V
Ic=-30mA |1g=-3mA -0.2| V
lc=-100mA lg=-10 mA -05( V
for 2N 3209
Ic=-10mA lg=-1mA -0.15| Vv
Ic=-30mA Ig=-3mA -0.2| V
Ic=-100mA Ig=-10mA -06| V




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Vcegty  Collector-emitter for 2N 3012 only
saturation voltage lc=-30mA Ig=-3mA
Tamp= 85°C -04( V
VeE(at)  Base-emitter Ic=-10mA Ig=-1mA (-0.78 -098| V
saturation voltage 1c=-30mA Ig=-3mA -0.85 -1.20 Vv
lc=-100mA Ig=-10mA -1.7| V
hee* DC current gain Ic=-10mA Vce=-0.3V
for 2N 2894 30 -
for 2N 3012 and 2N 3209 25 -
IC= -30 mA VCE= -0.5Vv
for 2N 2894 40 150 —
for 2N 3012 and 2N 3209 30 120 -
Ic=-100mA Veeg=-1V
for 2N 2894 25 -
for 2N 3012 20 -
for 2N 3209 15 -
1c=-30mA Vcg=-0.5V
Tamp= -55°C
for 2N 2894 17 -
for 2N 3209 12 -
fr Transition frequency 1c=-30mA Vce=-10V
f =100 MHz 400 MHz
Cero Emitter-base Ic=0 Vegg=-0.5V
capacitance f=1MHz 6| pF
Ccro Collector-base lge=0 Veg= -5V
capacitance f=1MHz
for 2N 2894 and 2N 3012 6| pF
for 2N 3209 5| pF
ton Turn-on time Ic=-30mA  V¢e=-2V
Ig;=-1.5mA 60| ns
ot Turn-off time 1c=-30mA V¢ee=-2V
Ig1= -lga=-1.5 mA
for 2N 2894 and 2N 3209 90| ns
for 2N 3012 75| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 2904, 2N 2905, 2N 2906 and 2N 2907 are silicon planar epitaxial PNP transistors in
Jedec TO-39 (for 2N 2904 and 2N 2905) and in Jedec TO-18 (for 2N 2906 and 2N 2907)
metal cases. They are designed for high-speed saturated switching and general purpose
applications.

ABSOLUTE MAXIMUM RATINGS

VC BO
VC EO
VEBO
I C
Ptot

TStg' T]

Collector-base voltage (I = 0)

Collector-emitter voltage (g = 0)

Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at Ty < 25°C
for 2N 2904 and 2N 2905
for 2N 2906 and 2N 2907
at Teee <25°C
for 2N 2904 and 2N 2905
for 2N 2906 and 2N 2907

Storage and junction temperature

-60 \

-40 \

-5 \

-600 mA

0.6 w

0.4 w

3 w

1.8 w

-65 to 200 °C

MECHANICAL DATA

7/76
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2N 2904

2N 2905
2N 2906
2N 2907
2N 2904 2N 2906
THERMAL DATA 2N 2905 2N 2907
Rihj-case  Thermal resistance junction-case max | 58.3 °C/W 97.3 °C/W
Rihj-amp  Thermal resistance junction-ambient max | 292 °C/W 437.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff
current (Ig = 0) Veg = -50V -20| nA
Veg = -50V  Tamp = 150°C -20| MA
lcex Collector cutoff
current (Vgg = 0.5V) | Vg =-30V -50| nA
lgEX Base cutoff current Vce = -30V -50| nA
(Vge = 0.5V)
Visr)cso Collector-base
breakdown voltage lc =-10 A -60 \
(lg =0)
Vceo(sus) . Collector-emitter
sustaining voltage lc =-10mA -40 \Y,
(IB =0)
Ver)eso Emitter-base
breakdown voltage lg =-10 uA -5 Vv
“c =0)
Veesaty.  Collector-emitter
saturation voltage lc =-150mA |Ig=-15mA -04| V
lc =-500mA Ig=-50 mA -1.6| V
Vge(saty” Base-emitter
saturation voltage lc =-150mA 1g=-16 mA -1.3| V
lc =-500mA Ig=-50 mA -26| V
hee DC current gain for 2N 2904 and 2N 2906
lc = -0.1mA Veg=-10V |20 -
le =-1mA  Vge=-10V |25 -
lc =-10mA  Vg=-10V |35 -
*lle =-150mA  Vcg=-10V |40 120 -
*lle =-500mA Vceg=-10V |20 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 2905 and 2N 2907
lc = -0.1 mA VCE= -10V |35 -
lc =-1mA Veg=-10V |50 —
lc =-10 mA Vee=-10V |75 -
lc =-150mA Vcg=-10V [ 100 300 —
lc =-500mA Vceg=-10V |30 -
fr Transition frequency |[lc =-60mA V= -20V
f =100 MHz 200 MHz
Cego Emitter-base
capacitance Ic=0 Vegg= -2V
f =100 kHz 30| pF
Ccgo Collector-base
capacitance le=0 Veg=-10V
f =100 kHz 8| pF
tq Delay time lc =-150mA  Vc=-30V
IBl =-15mA 10| ns
t, Rise time lc =-150mA V¢e=-30V
lBl =-16mA 40| ns
g Storage time lc =-150mA V¢ =-6V
lg; =-lgz =-15mA 80| ns
P Fall time lc =-150mA V= -6V
IBl =_IBZ =-15mA 30| ns

*Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 2904A, 2N 2905A, 2N 2906A and 2N 2907A are silicon planar epitaxial PNP tran-
sistors in Jedec TO-39 (for 2N 2904A and 2N 2905A) and in Jedec TO-18 (for 2N 2906A
and 2N 2907 A) metal cases. They are designed for high-speed saturated switching and gene-
ral purpose applications.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) -60 \"
Veeo  Collector-emitter voltage (Ig = 0) -60 \"
Vego  Emitter-base voltage {Ic = 0) -5 \
le Collector current -600 mA
Piot Total power dissipation at T,,p < 25°C

for 2N 2904A and 2N 2905A 0.6 w

for 2N 2906A and 2N 2907A 0.4 w

at Tepee < 25°C

for 2N 2904A and 2N 2905A 3 w

for 2N 2906A and 2N 2907A 1.8 w
Tsg. T; Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm
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2N 2904A 2N 2906A

THERMAL DATA 2N 2905A 2N 2907A
Rtn j-case  Thermal resistance junction-case max 58.3 °C/W 97.3 °C/W
th j-amb  Thermal resistance junction-ambient max 292 °C/W 437.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (Ig = 0) Veg = -50V -10| nA
Veg =-50V T,mp = 150°C -10| MA
lcex Collector cutoff
current (Vgg = 0.5V) |Vee =-30V -50| nA
lBEX Base cutoff current Ve = -30V -50| nA
(Vge = 0.5V)
Viryceo Collector-base
breakdown voltage lc =-10 uA -60 \
(Ie =0)
Vceo(sus)” Collector-emitter
sustaining voltage lc =-10mA -60 \%
(lg =0)
V(BR)EBO Emitter-base
breakdown voltage lg =-10 A -5 \Y
(lc =0)
Veggsatyw  Collector-emitter
saturation voltage lc =-150mA Ig=-15mA -04| V
lc =-500mA 1g=-50 mA -1.6| V
Vee@t Base-emitter
saturation voltage lc =-150mA Ig=-15mA -1.3| V
lc =-500mA Ig=-50 mA -26| V
hee DC current gain for 2N 2904 A and 2N 2906A
lc = -0.1mA  Vcg=-10V |40 —
le =-1TmA Vce=-10V |40 -
lc =-10mA  Vg=-10V |40 -
*1le =-150mA  Ve=-10V |40 120| —
*llc =-600mA  Vce=-10V |40 -




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
h DC current gain for 2N 2905A and 2N 2907A
e lc=-0.1mA  Veg=-10V |75
C= -0. m E= - —
le=-1mA  Veg=-10V [100 -
le=-10mA  Vceg=-10V |100 —
*11c=-1560mA  Ve=-10V [100 300| —
*11c=-500mA Vg=-10V {50 -
fr Transition frequency lc=-50mA  Vg=-20V ) "
=100 MHz 00 Hz
C Emitter-base
=80 capacitance Ic=0 Vegg= -2V
f =100 kHz 30| pF
Ccro Collector-base
capacitance lge=0 Veg=-10V
f =100 kHz 8| pF
tq Delay time lc=-150 mA  Vc=-30V
lg;=-15mA 10| ns
t, Rise time lc=-150 mA V= -30V
Ig1=-15mA 40| ns
g Storage time Ic=-150mA  V c=-6V
IBI=‘|32= -15 mA 80 ns
t; Fall time lc=-150mA  V c=-6V
Ig1=-lg,=-15mA 30| ns
ton Turn-on time :c= -115g mﬁ\ Vee=-30V 45| ns
1= -fom
Toff Turn-off time :c=_-1 I50 TA15 \é‘%= -6V 100! s
B1= ~lg2= -

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR NPN

HIGH-SPEED SATURATED SWITCHES

The 2N 3009, 2N 3013 and 2N 3014 are silicon planar epitaxial NPN transistors in Jedec
TO-18 metal case, intended for high-speed, low-saturation switching application up to

300 mA.

ABSOLUTE MAXIMUM RATINGS

2N 3009 | 2N 3013 | 2N 3014

Veso
Vces
Vceo
Veso
c
lem
Ptot

Tstg ’ T;

Collector-base voltage (Iz=0)
Collector-emitter voltage (Vgg= 0)
Collector-emitter voltage (Ig= 0)
Emitter-base voltage (1= 0)

Collector current

Coliector peak current (t < 10 us)

Total power dissipation at Ty, < 25°C
at Tge < 25°C
at Tpee < 100°C

Storage and junction temperature

40V 40V 40V
40V 40V 40V
15V 15V 20V
4V 5V 5V
200 mA
500 mA
0.36 W
1.2W
0.68W
-65 to 200 °C

MECHANICAL DATA

Dimensions in mm

7/76
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
Rth jamb  Thermal resistance junction-ambient max 486  °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce=20V
current (Vgeg=0) for 2N 3009 0.5| pA
for 2N 3013 and 2N 3014 0.3] uA
VCE= 20V Tamb= 85°C
for 2N 3009 15| MA
Vce= 20V Tamp= 125°C
for 2N 3013 and 2N 3014 40| MA
V(gr)ceo Collector-base lc=100 LA 40 \
breakdown voltage
“E= 0)
Vigr)ces Collector-emitter lc=100 uA 40 \
breakdown voltage
(Vge=10)
Vceo sus) - Collector-emitter lc=10mA
sustaining voltage for 2N 3009 and 2N 3013 15 \
(lg=10) for 2N 3014 20 \
V(BR)EBO Emitter-base IE: 100 HA
breakdown voltage for 2N 3009 4 \
(Ic=0) for 2N 3013 and 2N 3014 5 v
Veeay Collector-emitter 1c=30mA Ig=3mA 0.18| V
saturation voltage Ic=10mA Ig=1mA
for 2N 3014 0.18( V
Ic=100mA Ig=10mA
for 2N 3009 and 2N 3013 0.28( V
for 2N 3014 035 V
1c=300mA Ig=30mA
for 2N 3009 and 2N 3013 05| V
1c=30mA 15=3mA
T.mp= 85°C
for 2N 3009 03] V
Ic=30mA Ig=3mA
Tamp= 125°C
for 2N 3013 and 2N 3014 0.25| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Veeaty” Base-emitter Ic=10mA  1g=1mA
saturation voltage for 2N 3014 0.7 08| V
1c=30mA 1g=3mA 0.75 095( V
1c=100mA 1Ig=10 mA 1.2 V
Ic=300mA Ig=30mA
for 2N 3009 and 2N 3013 1.7 V
hee* DC current gain Ic=10mA V=04V
for 2N 3014 25 -

le=100mA Vee= 0.5V
for 2N 3009 and 2N 3013 25 -
Ic=100mA Vee=1V
for 2N 3014 25 ~
|c=300 mA VCE:1V
for 2N 3009 and 2N 3013 15 -
'c: 30 mA VCE= 0.4v
Tome= -55°C

for 2N 3013 and 2N 3014 12 -

fr Transition frequency Ic=30mA  Vcee=10V
f =100 MHz 350 MHz
Cego Emitter-base 1c=0 Vegg= 0.5V
capacitance f=1MHz 8| pF
Ccso Collector-base lg=0 Veg=5V
capacitance f=1MHz 5| pF
ts Storage time Ic=10mA Vee= 10V
|Bl=_'B2= 10 mA 18| ns
ton Turn-on time 1c=30mA V=2V
'Bl =3 mA
for 2N 3014 16| ns
1c=300mA V=15V
lg1=30 mA
for 2N 3009 and 2N 3013 15| ns
Lot Turn-off time 1c=30mA V=2V
IBlz _|B2= 3 mA
for 2N 3014 25| ns

1c=300mA V=15V
lg1= -lgo= 30 mA
for 2N 3009 and 2N 3013 25| ns

* Pulsed: pulse duration = 300 us, duty cycle= 1%
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SILICON PLANAR NPN

HIGH-CURRENT, HIGH-FREQUENCY AMPLIFIERS

The 2N 3019 and 2N 3020 are silicon planar epitaxial NPN transistors in Jedec TO-39
metal case, designed for high-current, high-frequency amplifier applications. They feature
high gain and low saturation voltages. .

ABSOLUTE MAXIMUM RATINGS |

Veeo Collector-base voltage (I = 0) 140 \%
CEO Collector-emitter voltage (Ig = 0) 80 \%
Veso Emitter-base voltage (I = 0) 7 \Y
le Collector current 1 A
Piot Total power dissipation at Tamp < 25°C 0.8 w
at Teae < 25°C 5 w

Tetg, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rth j-case  Thermal resistance junction-case max 35 °C/w
Rih jamb  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,.,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
leso Collector cutoff Veg= 90V 10| nA
current (g =0) Veg= 90V Tamp= 150°C 10| MA
lego Emitter cutoff Veg= bV 10| nA
current (Ic =0)
Vgriceo Collector-base lc =100 uA 140 \%
breakdown voltage
“E =0)
VCEO (sus)*ColleCtOr"emitter IC = 10 mA 80 \%)
sustaining voltage
“B =0)
V(BR)EBO Emitter-base |E =100 uA 7 \%
breakdown voltage
(lc=0
Vceay” Collector-emitter le =160 mA Ig =15mA 0.2 V
saturation voltage Ic =500 mA Ig =50 mA 05| V
Ve aty. Base-emitter Ic =150 mA |g =15mA 11| V
saturation voltage
hee* DC current gain lc =0.1mA V=10V
for 2N 3019 (50 -
for 2N 3020 {30 100 —
lce =10mA V=10V
for 2N 3019 |90 -
for 2N 3020 |40 120| —
lce =150 mA Vcg= 10V
for 2N 3019 |[100 300 —
for 2N 3020 |40 120| —
lc =500mA V=10V
for 2N 3019 |50 -
for 2N 3020 |30 100 —
lc = 1A Vcee= 10V 15 —
Ilc =150 mA Vg= 10V
Tamp= -55°C
for 2N 3019 |40 -
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N300

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current le =1TmA Vce=5V
gain f=1kHz
for 2N 3019 (80 400| —
for 2N 3020 |30 200| —
fr Transition frequency le =50mA V=10V
f =20 MHz
for 2N 3019 100 MHz
for 2N 3020 80 MHz
Cesgo Emitter-base lc =0 Vegg= 0.5V
capacitance f=1MHz 60| pF
C Collector-base le=0 Veg= 10V
ceo capacitance f=1MHz 12 pF
NF Noise figure lce =100 MA V=10V
(for 2N 3019 only) f=1kHz Rg=1ka 4| dB
"bp'Cpe  Feedback time Ilc =10mA  Vce=10V
constant f=4 MHz 400 | ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR NPN

AMPLIFIER AND SWITCH

The 2N 3053 is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case, intend-

ed for medium-current switching and amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Veso
Vceo
Veso
le

Ptot
Tsa, Tj

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)

Collector current

Total power dissipation at T e < 25°C
Storage and junction temperature

60

40-

5

700

5

-65 to 200

><<<

m,

=

°C

MECHANICAL DATA
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THERMAL DATA

Rtn jcase  Thermal resistance junction-case max 35 °C/W
ELECTRICAL CHARACTERISTICS (T,mp = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcex Collector cutoff current| Vg = 60V 250| nA
(Vge=-1.5V)
IgEX Base cutoff current Vee= 60V 250( nA
(Vge=-1.5V)
V(BR)CBO Collector-base
breakdown voltage lc =100 uA 60 \
(Ilg =0)
V(gr)ceo Collector-emitter
breakdown voltage lc =100 uA 40 \Y
Vcersus) - Collector-emitter
sustaining voltage lc =10 mA 50 Vv
(Rge < 1022)
V(gRrjeso Emitter-base
breakdown voltage lg =100 uA 5 Vv
“c =0)
Vceay  Collector-emitter
saturation voltage lc =150 mA |g =15 mA 1.4
Vge Base-emitter voltage lc =150 mMA Vcg= 25V 1.7
Vge(saty Base-emitter
=29 saturation voltage lc =150 mA Ig =15mA 1.7 V
hee* DC current gain lc =150 mA V=25V |25 -
le =150 mA Vce=10V 50 250 —
fr Transition frequency [lc =50 mA  Vep= 10V
f =20 MHz 100 MHz
Cego Emitter-base
capacitance Ic=0 Veg= 0.5V
f=1MHz 80| pF
Ccero Collector-base
capacitance lg = Veg= 10V
f=1MHz 15| pF

* Pulse: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR NPN

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 3107, 2N 3108, 2N 3109 and 2N 3110 are silicon planar epitaxial NPN transistors
in Jedec TO-39 metal case primarily intended for large signal, low noise industrial ap-
plications.

ABSOLUTE MAXIMUM RATINGS 2N 3109 | 2N 3107
2N 3110 | 2N 3108
Veeo Collector-base voltage (g = 0) 80V 100V
Vceo Collector-emitter voltage (Ig = 0) 4oV ' _eo0v.
EBO Emitter-base voltage (Ic = 0) 7V
le Collector current TA
Piot Total power dissipation at T, < 25 °C 0.8W
at Tease <25°C 5w
Tetg T Storage and junction temperature -65 to 200°C
MECHANICAL DATA Dimensions in mm
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S g
; i,gzu 3103 Pt

THERMAL DATA

Rih jcase  Thermal resistance junction-case max 35 °C/W
Rth j-amp  Thermal resistance junction-ambient max 219 °C/W
ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff V= 60V Tamp= 150°C 10f MA
current (Ig = 0)
lces Collector cutoff V=60V 10| nA
current (Vgg= 0)
leBo Emitter cutoff current | Vgg= 5V 10| nA
(Ic =0)
V(BR)CBO Collector-base |C =100 HA
breakdown voltage for 2N 3109 and 2N 3110 80 \
(te =0) for 2N 3107 and 2N 3108 100 \%
VcEo gsus) - Collector-emitter lc = 10 mA
sustaining voltage for 2N 3109 and 2N 3110 40 Vv
(lg =0) for 2N 3107 and 2N 3108 60 \
V(BR)EBO Emitter-base E~ 100 IJ.A 7
breakdown voltage
(le =0)
Veeay  Collector-emitter lc =150mA Ig = 15mA 0.25| V
saturation voltage le =1A lg =100 mA 1V
Vge(saty. Base-emitter Ilc=150mA Ig= 15mA 1.1 V
saturation voltage lc =1A lg =100 mA 2|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

Min. Typ. Max.

Unit

*
hee

DC current gain

for 2N 3107 and 2N 3109
Ic 150 mA VCE: 1v
lc =0.1TmA V=10V
lc =500 mA V=10V
lc =160 mA Vce= 10V
Tamp= -55°C

for 2N 3108 and 2N 3110
lc =150 mA V=1V

le =0.1TmA V=10V
le =500 mA Vcee= 10V
lc =150 mA V=10V
Tamp= -55°C

100
35
40

30
40
20
25

15

300

120

fr

Transition frequency

lc =50mA Vcg=10V
=20 MHz

for 2N 3107 and 2N 3109
for 2N 3108 and 2N 3110

70
60

MHz
MHz

CEBO

Emitter-base
capacitance

lc=0 Vegg= 0.5V
f=1MHz

80

pF

CCBO

Collector-base
capacitance

le=0 Veg= 10V

for 2N 3107 and 2N 3108
for 2N 3109 and 2N 3110

20
25

pF

NF

Noise figure

lc =30MA Vee=10V
f=1kHz Ry = 1ke

dB

tOﬂ

Turn-on time

lc =150 mA  Vc= 20V
lg1=7.5mA

200

ns

Totf

Turn-off time

lc =150 mA Vo= 20V
IBl-" _IBZ 7.5 mA

for 2N 3107 and 2N 3109
for 2N 3108 and 2N 3110

1000
600

ns
ns

* Pulsed: pulse duration = 300 Ms, duty cycle = 1%
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SILICON PLANAR PNP

AMPLIFIERS AND SWITCHES

The 2N 3250 and 2N 3251 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal
case. They are suited for switching and amplifier applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Ig= 0) -50 Y
Vceo Collector-emitter voltage (Ig= 0) -40 \Y
Vego Emitter-base voltage (1= 0) -5 \
le Collector current -200 mA
Piot Total power dissipation at T mp < 25°C 0.36 w

at Teae < 25°C 1.2 w
Tetg, T Storage and junction temperature -65 to 200 °C

MECHANICAL DATA Dimensions in mm

" (sim. 10 TO-18)
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146 °C/W
th j-amb  Thermal resistance junction-ambient max 487 °C/W
ELECTRICAL CHARACTERISTICS (T,n,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcex Collector cutoff Vcg= -40V -20| nA
current (Vgg=3V)
lgex Base cutoff current Vee=-40V -50 | nA
(VBEZ 3\/)
VRryceo Collector-base lc =-10uA -50 \
breakdown voltage
“E =0)
VcEo (sus) - Collector-emitter lc =-10mA -40 \Y
sustaining voltage
(lg=0
V(BR)EBO Emitter-base 'E =-10 A -5 \%
breakdown voltage
“c= 0)
Vet Collector-emitter lc =-10mA g =-1mA 0.25| V
a0 saturation voltage lce =-50mA Ig=-5mA 05| V
Ve gaty” Base-emitter Ilc =-10mA lg=-1mA |[0.6 09| V
BEG saturation voltage |2 =-60 mA Iz =-5mA 1.21 V
hee ™ DC current gain for 2N 3250
lc =-0.1mA Vee=-1V 40 -
lc=-TmA Vg=-1V 45 -
le =-10mA Vge=-1V 50 150 —
lc =-50mA Vce=-1V 15 -
for 2N 3251
'C =-0.1TmA VCE: -1V 80 -
le=-1mA Vce=-1V |90 -
le =-10mA Vge=-1V 100 300
lc =-50mA Vg=-1V 30 -
hse Small signal current lc=-1TmA Vce=-10V
gain f=1kHz  for2N 3250 |50 200 —
for 2N 3251|100 400| —
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ELECTRICAL CHARACTERISTICS (continued)

constant

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency le=-10mA  Vee=-20V
f =100 MHz
for 2N 3250 (250 MHz
for 2N 3251 (300 MHz
Ceso Emitter-base 1c=0 Vegg=-1V
capacitance f=1MHz 8| pF
Cceo Collector-base lg= Veg=-10V
capacitance f=1MHz 6| pF
NF Noise figure Ic=-100 MA  Vceg=-bV
f =100 Hz Rg=1ka 6| dB
hie Input impedance le=-1mA Vee=-10V
f=1kHz
for 2N 3250 |1 6| ko
for 2N 3251 |2 12| ko
hre Reverse voltage ratio le=-1TmA Vee=-10V
f=1kHz
for 2N 3250 10x104 —
for 2N 3251 20x104 —
hoe Output admittance le=-1TmA Vee=-10V
f=1kHz
for 2N 3250 |4 40| umS
for 2N 3251 |10 60| uS
ty Delay time lc=10mA Vee=3V
Ig1=1mA 35| ns
t, Rise time Ic=10mA Vee=3V
lg;=1mA 35| ns
s Storage time lc=10mA Vee=3V
lg;=-1g,=1mA
for 2N 3250 175| ns
for 2N 3252 200| ns
t Fall time lc=10mA Vee=3V
lg1=-lg,= 1 mA 50( ns
o' Coe Feedback time lc=-10mA  Vce=-20V 250 ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE AMPLIFIER

The 2N 3440S is a silicon planar epitaxial NPN transistor in Jedec TO-39 metal case,
intended for high voltage switching and linear amplifier applications. The complementary
PNP type is the 2N 54158S.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 300 \
Veeo Collector-emitter voltage (Ig = 0) 250 \"
VEgo Emitter-base voltage (I =0) 7 \
I Collector current 1 A
Piot Total power dissipation at T,,,< 25°C 1 W

Tease < 25°C 10 W
Tetg Storage temperature -65t0200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

6/77
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THERMAL DATA

Rinjcase 1 hermal resistance junction-case max 17.5 °C/W
Rinjamp ~ Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit

leeo Collector cutoff Veg= 250V 20 | pA
current (I =0)

lceo Collector cutoff Vee= 200V 50 | pA
current (I=0)

lego Emitter cutoff Vgg= 6V 20 | pA
current (I;=0)

Veeo sus)” Collector-emitter Ic = 50mA 250 \'
sustaining voltage
(|B=0)

Vee@ay®  Collector-emitter lc =50mA Iz = 4mA 05| V
saturation voltage

Ve caty” Base-emitter Ilc =50mA Iz = 4mA 131V
saturation voltage

hee* DC current gain lc = 20mA V= 10V {40 160 | —

fy Transition frequency | I = 10mA V= 10V |15 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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SILICON PLANAR NPN

GENERAL PURPOSE AMPLIFIERS

The 2N 3700 and 2N 3701 are silicon planar epitaxial NPN transistors in Jedec TO-18
metal case, intended for small signal, low noise industrial applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (1= 0) 140 \
Vceo Collector-emitter voltage (lg= 0) 80 \Y
Vego Emitter-base voltage (1= 0) 7 \"
le Collector current 1 A
Piot Total power dissipation at T, < 25 °C 0.5 w

atTeae S 25°C 1.8 w

at Tease < 100°C 1 w
Tstg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 97 °C/W
th jamb  Thermal resistance junction-ambient max 350 °C/W
ELECTRICAL CHARACTERISTICS (T.mp= 25 °C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff V= 90V 10| nA
current (lg=0) Veg= 90V Tamp= 150°C 10| MA
leso Emitter cutoff Veg= 5V 10| nA
current (Io=0)
V(BR)CBO Collector-base 'C: 100 ’J.A 140 \Y
breakdown voltage
(Ie=0)
Vceosus) Collector-emitter Ic= 10mA 80 \Y
sustaining voltage
“B: 0)
Ver)eso Emitter-base le= 100 uA 7 \Y
breakdown voltage
(1c=0)
Vcet Collector-emitter Ic=150mA Ig=15mA 02| Vv
saturation voltage Ic=500mA Ig=50mA 0.5 V
VBE(sat)* Base-emitter IC= 150 mA |B= 156 mA 1.1 \%
saturation voltage

291




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee ™ DC current gain for 2N 3700
Ic=0.1mA V=10V 50 -
Ic=10mA  Ve=10V 90 -
Ic=150mA Vee= 10V 100 300 —
Ic=500mA V=10V 50 -
le=1A Vee= 10V 15 -
Ic=150 mA  Ve= 10V
Tamp= -55°C 40 -
for 2N 3701
Ic=0.1mA V=10V 30 100 —
lc=150 mA  Veg= 10V 40 120 —
Ic=500 mA Ve=10V 30 100{ —
lc= 1A VCE= 10V 15 -
hte Small signal current lc=1mA Vce=5V
gain f=1kHz
for 2N 3700 (80 400 —
for 2N 3701 |30 200 —
fr Transition frequency Ic=60mA V=10V
f=20 MHz
for 2N 3700 |100 200 |MHz
for 2N 3701 (80 200 {MHz
Ceso Emitter-base 1c=0 Veg= 0.5V
capacitance f=1MHz 60| pF
CCBO Collector-base |E= 0 VCB: 10V
capacitance f=1MHz 12| pF
ob'Cre Feedback time Ic=10mA V=10V
constant f=4 MHz 25 400} ps

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR NPN

HIGH-VOLTAGE, HIGH-CURRENT SWITCH

The 2N 3725 is a silicon planar epitaxial transistor in TO-39 metal case. It is a high-voltage,
high-current switch used for memory applications requiring breakdown voltages up to 50V
and operating currents to 1A. Fast switching times are assured because of the high minimum
f+ (300 MHz) and tight control on storage time.

ABSOLUTE MAXIMUM RATINGS

\
Veeo Collector-base voltage (Ig = 0) 80 \ 1
VcEs Collector-emitter voltage (Vgg= 0) 80 \ |
Vceo Collector-emitter voltage (Ig= 0) 50 \ \}
Veso Emitter-base voltage (o= 0) 6 \ |
e Collector current 1 A |
Piot Total power dissipation at Tymp < 25 °C 0.8 w ‘
at Teaee <25°C 3.5 W
Tatg, Tj Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 3/73 293 7/76




THERMAL DATA

Rinjcase  Thermal resistance junction-case max 50 °C/W
Rih j-amp Thermal resistance junction-ambient max 220 °C/W
ELECTRICAL CHARACTERISTICS (T,m,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff Veg= 60V 1.7] MA
current (lg=0) V= 60V Tamp= 100°C 120( uA
V(sriyceo Collector-base
breakdown voltage Ic= 10 LA 80 \
(Ig=10)
Vgr)ces Collector-emitter
breakdown voltage lc=10 LA 80 \Y
(VBE= 0)
Vceosus) * Collector-emitter
sustaining voltage lc=10 mA 50 \%
(IB: 0)
Ver)eso Emitter-base
breakdown voltage le= 10 MA 6 \"
“c: 0)
Vcegay*  Collector-emitter lc=10mA Ig=1mA 0.19 0.25| V
saturation voltage Ic=100mA 1z=10mA 0.21 0.26] V
1c=300mA Ig=30mA 031 04| V
Ic=500mA Ig=50mA 04 052| V
1c=800mA [g=80mA 05 08| V
Ic=1000mA Ig= 100 mA 0.6 095 V
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ELECTRICAL CHARACTERISTICS (continued)

¥t
1§
!
B
4
i

t
Parameter Test conditions Min. Typ. Max.| Unit ’
I
ViEe@aty* Base-emitter Ic=10mA  Ig=1mA 0.64 0.76] V i
saturation voltage Ic=100mA Ig=10mA 0.75 0.86| V !
1c=300mA Ig=30mA 089 1.1 V
Ic=500 mA Ig=50mA |[0.8 1.1 V
Ic=800mA Ig=80mA 1.0 15| V
lc=1000mA |g= 100 mA 1.1 1.7 V
heg* DC current gain Ic=10mA V=1V 30 60 -
Ic=100mA V=1V 60 90 150| -
1c=300mA V=1V 40 60 -
Ic=1000mA V=5V 25 65 -
1c=800mA V=2V 20 40 -
*Pulsed: pulse duration = 300 us; duty cycle = 1%
DC current gain Collector-emitter saturation voltage
" G-3151 G- 3152
FE ‘ce(sat)
1] il
Veg= 5V lc=10lg
160 08
Tamps= 100°C
A N -
120 _,// N 06 ‘
P /z:.c 'l ,i
B N it
80 | o anll ™ 04 i l;
aF'/ \ / / i‘
P -55°C 171 — Tamb=’25‘? 7,
T S |
1] -55°C i
yeul R/ L 1] |
1 10 102 1¢ (mA) 1 10 102 Ic (mA) 3
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SILICON PLANAR PNP

LOW NOISE, LOW LEVEL AMPLIFIERS

The 2N 3962, 2N 3964 and 2N 3965 are silicon planar epitaxial PNP transistors in Jedec
TO-18 metal case particularly intended for use in low noise applications. They features are
excellent current gain linearity from 1 wA to 50 mA. i‘

ABSOLUTE MAXIMUM RATINGS

|

2N 3962 |

2N 3964 ‘ 2N 3965 |

|

Veso Collector-base voltage (Ig= 0) -45V ' -60 V \
CEO Collector-emitter voltage (Ig= 0) 45V <60 V !
Veso Emitter-base voltage (1= 0) 6V !
Ic Collector current -200 mA ]
Piot Total power dissipation at Ty, < 25°C 0.36 W ;
at Teaee <25°C 1.2wW |

Teg, Tj Storage and junction temperature -65 to 200 °C !
\

I

MECHANICAL DATA
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THERMAL DATA

Rin jcase  Thermal resistance junction-case max 146  °C/W
th amb  1hermal resistance junction-ambient max 487  °C/W
ELECTRICAL CHARACTERISTICS (T.m,= 25°C unless otherwise specified)
Parameter ~ Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for 2N 3964
current (Vgg= 0) VCE— -40V -10| nA
Vee=-40V T mp= 150°C -10] MA
for 2N 3962 and 2N 3965
Vcee=-50V -10| nA
VCE— -50V T mp= 150°C -10| MA
lego Emitter cutoff Vegg= -4V -10] nA
current {Ic=0)
V(BR)CBO Collector-base |C= ~-10 lJ.A
breakdown voltage for 2N 3964 -45 \
(le= for 2N 3962 and 2N 3965 -60 \
Vr)ces Collector-emitter lc=-10 uA
breakdown voltage for 2N 3964 -45 \%
(Vge=10) for 2N 3962 and 2N 3965 -60 \Y
Vceosus - Collector-emitter lc=-bmA
fua sustammg voltage fgr 2N 3964 -45 \
(lg = for 2N 3962 and 2N 3965 -60 v
Ver)eso Emitter-base le=-10 uA -6 \Y
breakdown voltage
(Ic=0)
Vce@ay  Collector-emitter lc=-10mA Ig=-0.5mA -0.25| V
saturation voltage lc=-60mA Ig=-5mA -04} V
Vee(aty Base-emitter lc=-10mA |Ig=-0.5mA -09| V
saturation voltage lc=-60mA Ig=-5mA -095| V
hee DC current gain for 2N 3962
c=-1MA Vee= -5V 60 -
[1lc=-10uA  Vcg=-5V 100 300 —
lc—-100uA Vee= -5V 100 -
le=-1TmA  Vcg=-5V 100 450 —
IC= -10mA  Vee=-5bV 100 -
|c= ~50 mA VCE: -5V 90 -
!|§=-10 MA  Veg=-5V
amb— —95°C 40 -

298



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain for 2N 3962
lc=-50mA Vcg=-5V
Tamp= -55°C 45 -
lc=-1mA Vce= -5V
Tamp= 100°C 600 —
for 2N 3964 and 2N 3965
le=-1uMA Vee= -5V 180 -
lc=-10MA  Vg=-5V 250 500 —
lc=-100uA Vceg=-5V 250 -
lc=-1mA Vee= -5V 250 600| —
lc=-10mA Vcg=-5V 200 -
IC— -50 mA VCE_ -5V 180 -
Ic=-10UA  Vceg=-5V
Tamp= -55°C- 100 -
Ic=-60mA Vce=-5V
"Il'amb— -55°C 90 -
C= -1 mA VCE_ -5V
Tamp= 100°C 800 —
hte Small signal current lc=-1mA Vee=-5V
current gain f=1kHz
for 2N 3962 100 550 —
for 2N 3964 and 2N 3965 250 700| —
f+ Transition frequency lc=-06mA Vcg=-5V
f= 20 MHz
for 2N 3962 40 160 |MHz
for 2N 3964 and 2N 3965 50 160 [MHz
CEBO Emitter-base I =0 VEBZ "0.5\/
capacitance =1 MHz 15| pF
CcBo Collector-base lg=0" Veg=-5V
capacitance f=1 MHz 6| pF
NF Noise figure 1c=-20 A  Vceeg=-5V
Ry= 10 ko
for 2N 3962
=10 to 10 000 Hz 3| dB
= 100 Hz B=15Hz 10| dB
=1 kHz B= 150 Hz 3| dB
f=10 kHz B= 1.5 kHz 3| dB
for 2N 3964 and 2N 3965
=10to 10 000 Hz 2| dB
f=10 Hz B=2 Hz 8| dB
f= 100 Hz B= 15 Hz 4] dB
f=1kHz B= 150 Hz 2| dB
f= 10 kHz B=1.5 kHz 2| dB
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ELECTRICAL CHARACTERISTICS (continued)

Test conditions

Parameter Min. Typ. Max.| Unit
hie Input impedance le=-1mA Vee=-bV
f=1kHz
for 2N 3962 2.5 17| ka
for 2N 3964 and 2N 3965 6 20| ko
hye Reverse voltage ratio le=-1TmA Vee= -5V
=1 kHz 10x104| —
hoe Output admittance le=-1mA Vee= -5V
f=1 kHz
for 2N 3962 5 40| uS
for 2N 3964 and 2N 3965 5 50| uS

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 4030, 2N 4031, 2N 4032 and 2N 4033 are silicon planar epitaxial PNP transistors in
Jedec TO-39 metal case primarily intended for large signal, low noise industrial applications.

ABSOLUTE MAXIMUM RATINGS 2N 4030 | 2N 4031

2N 4032 ’ 2N 4033
Veeo Collector-base voltage (lg = 0) -60V ’ -80V
Vceo Collector-emitter voltage (Ig = 0) -60 V -80V
Vego Emitter-base voltage (I = 0) -5V
le Collector current -TA
Piot Total power dissipation at Tymp <~ 25°C 0.8wW

at Tege < 25°C 4 W

T T; Storage and junction temperature -65 t0 200 °C

MECHANICAL DATA Dimensions in mm

(sim. 0 TO-39)
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THERMAL DATA

Rih jcase  Thermal resistance junction-case max 44 °C/W
Rth j-amp  Thermal resistance junction-ambient max 218 °C/W
ELECTRICAL CHARACTERISTICS (T b= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff for 2N 4030 and 2N 4032
current (Ig=10) VCB— -50V -50| nA
Veg=-50V  Tomp= 150°C -50] MA
for 2N 4031 and 2N 4033
V= -60V -50| nA
Veg=-60V  Tamp= 150°C -50| MA
Vsryceo Collector-base lc=-10 uA
breakdown voltage for 2N 4030 and 2N 4032 -60 \%
(le=0) for 2N 4031 and 2N 4033 -80 \"
Vceo sus) * Collector-emitter lc=-10mA
sustaining voltage for 2N 4030 and 2N 4032 -60 \%
(Ig=0) for 2N 4031 and 2N 4033 -80 \Y
V(griego Emitter-base lge=-10 uA -5 \Y
breakdown voltage
(lc=0)
Vcegat)®  Collector-emitter lc=-150 mA Ig=-15mA -0.15| V
saturation voltage lc=-500 mA Ig=-50 mA -0.b| V
le=-1A Ig=-100 mA
for 2N 4030 and 2N 4032 -1l Vv
Vgegat)®  Base-emitter le=-150 mA Ig=-15mA -09( V
saturation voltage Ic=-5600 mA 1g=-50 mA =111V
le=-1A lg=-100 mA
for 2N 4030 and 2N 4032 -1.2| Vv
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg DC current gain lc =-100 uA V= -5V
for 2N 4030 and 2N 4031 30 —
for 2N 4032 and 2N 4033 75 -
Ilc =-100 mA V= -5V
for 2N 4030 and 2N 4031 40 120 —
for 2N 4032 and 2N 4033 100 300 —
lc =-500 mA Vcg= -5V
for 2N 4030 and 2N 4031 |25 -
for 2N 4032 and 2N 4033 70 —
le =-1A Veg=-5V
for2N 4030 |15 -
for2N 4031 |10 -
for 2N 4032 |40 -
for 2N 4033 |25 -
lc =-100 mA Vee=-5V
Tambz -65°C
for 2N 4030 and 2N 4031 15 -
for 2N 4032 and 2N 4033 40
fr Transition frequency lc =-60mA  Ve=-10V
f =100 MHz
for 2N 4030 and 2N 4031 100 400 | MHz
for 2N 4032 and 2N 4033 150 500 | MHz
Ceso Emitter-base lc=0 Veg=-0.5V
capacitance f=1MHz 110| pF
Cceo Collector-base lg =0 Veg=-10V
capacitance f=1 MHz 20| pF
tg Storage time lc =-500 mA V= -30V
lg1=-lgz=-50 mA 350| ns
¢ Fall time lc =-500 mA Vcc=-30V
lg1= -1g2= -50 mA 50| ns
ton Turn-on time lc =-500 mA V¢e=-30V
IB:l:_IBZ: -50 mA 100 ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR PNP

GENERAL PURPOSE AMPLIFIERS AND SWITCHES

The 2N 4034 and 2N 4035 are silicon planar epitaxial PNP transistors in Jedec TO-18 metal

case, primarily intended for small signal, low noise industrial applications.

ABSOLUTE MAXIMUM RATINGS

Vo Collector-base voltage (lg = 0) -40 \
Vceo Collector-emitter voltage (Ig= 0) -40 \%
Vego Emitter-base voltage (1= 0) -5 \%
le Collector current -100  mA
Piot Total power dissipation at T,mp < 25°C 0.36 w

at Teae < 25°C 1 W
Tog, Tj Storage and junction temperature -65 to 200 °C

Dimensions in mm

MECHANICAL DATA
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2N 4034
2N 4035

THERMAL DATA

Rin j-case  Thermal resistance junction-case max 175 °C/W
Rinh jamb  Thermal resistance junction-ambient max 486 °C/W
ELECTRICAL CHARACTERISTICS (T,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff Vee=-30V -15 nA
current (Vgg=0) Vee=-30V  T,mp= 125°C -15] MA
V(gr)ceo Collector-base lc=-10 uA -40 \
breakdown voltage
(lg=
V(er)ces Collector-emitter lc=-10 A -40 \Y
breakdown voltage
(Vge=0
Vceo sus) - Collector-emitter lc=-10mA -40 \
sustaining voltage
(lg=
V(BR)EBO Emitter-base 'E— -10 ﬂA -5 \
reakdown voltage
(Ic=0)
Vce@ay  Collector-emitter lc=-1mA lg=-0.1 mA -0.13| V
saturation voltage *1le=-10mA Ig=-1TmA -0.14| V
*1lc=-b0mA |g=-5mA -0.3] V
Veegaty Base-emitter lc=-1mA lg=-0.1 mA -0.75| V
saturation voltage *c=-10mA Ig=-TmA |-0.7 09, Vv
*|1c=-b0mA |Ig=-5mA -1.1| VvV
hee DC current gain for 2N 4034
le=-10MA  Vcee=-1V 20 -
lc=-100 MA Vie=-1V 50 -
lc=-1mA  Vce=-1V 60 -
*1c=-10mA Vce=-1V 70 200 —
*|1g=-50mA Vig=-1V |15 -
*[1e=-10mA Vce=-1V
Tamp= -55°C 30 -
for 2N 4035
le=-10MA  Vee=-1V 70 -
Ic— -100 MA Veg=-1V 140 -
le=-1mA  Vee=-1V 150 -
«|Ig=-10mA Veg=-1V  |150 300( —
* |c= -50 mA VCEZ -1V 30 -
* 'c:”1omA VCE=_1V
Tamp= -55°C 70 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hte Small signal current le=-1TmA  Vcee=-10V
gain f=1kHz
for 2N 4034 50 300 —
for 2N 4035 |150 450 —
fr Transition frequency lc=-10mA Vceg=-20V
f =100 MHz
for 2N 4034 {400 MHz
for 2N 4035 (450 MHz
Cego Emitter-base le= Veg=-0.5V
capacitance f=1MHz 55| pF
Cceo Collector-base le= Veg=-10V
capacitance f=1MHz 3.5 | pF
NF Noise figure lc=-1TmA  Vcg=-5V
f=100 MHz Ry = 1000 6| dB
ton Turn-on time lc=-50 mA  Vce=-30V
lg;= -5 mA 40| ns
tofr Turn-off time Ic=-50mA V= -30V
lg1=-1g2=-5mA 150 | ns
hie Input impedance lc=-1mA Veep=-10V
f=1kHz
for 2N 4034 |1 8| ka
for 2N 4035 |4 12 | ka
hre Reverse voltage ratio lc=-1TmA  Vge=-10V
f=1kHz
for 2N 4034 3x104| —
for 2N 4035 4x10°4| —
hoe Output admittance le=-1TmA Vee=-10V
f=1kHz
for 2N 4034 |2 24 | uS
for 2N 4035 |8 40 | uS
op'Chlc Feedback time constant|lc=-10mA Vg=-20V
f =80 MHz 40| ps

* Pulsed: pulse duration = 300 us, duty eycle= 1%
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SILICON PLANAR PNP

MEDIUM-SPEED SWITCH

The 2N 4036 is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case. It is
intended particularly as medium speed saturated switch and general purpose amnlifier.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig= 0)

Vcex Collector-emitter voltage (Vgg= 1.5V)
Vcer Collector-emitter voltage (Rgg < 200%2)
Vceo Collector-emitter voltage (lg= 0)

Vego Emitter-base voltage (I = 0)

le Collector current

Ig Base current

Piot Total power dissipation at Tyyp < 25°C

at Tegee <~ 25°C
Totg, Tj Storage and junction temperature

-1

-0.5

1

7

-65 to 200

OS=Srr<<<<<

O

MECHANICAL DATA
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 25 °C/W
th amb 1 hermal resistance junction-ambient max 176  °C/W
ELECTRICAL CHARACTERISTICS (T,,,= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit

lego Collector cutoff Veg=-60V -20( nA
current (Ig=0)

lceo Collector cutoff Vee=-30V -0.5| uA
current (Ig= 0)

lego Emitter cutoff Vegg= -5V -20| nA
current (Ic=0) :

V(sRr)ceo Collector-base lc=-100 A -90 \Y
breakdown voltage
(IE: 0)

Vcex sus) - Collector-emitter Ic=-10 mA -85 \%
sustaining voltage
(Vge= 1.5V)

VCER(sus)*Collector-emitter IC= -10 mA -85 \%)
sustaining voltage
(Rge= 2005

Vceo sus - Collector-emitter Ic=-10 mA -65 \%
sustaining voltage
(Ig=0

V(erjeso Emitter-base lg=-100 uA -7 \
breakdown voltage
(Ic=0)

Vcegay  Collector-emitter lc=-150 mA Ig=-15mA -0.65| V
saturation voltage

Vge* Base-emitter voltage 1c=-150 mA Vg=-10V 1.1V
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2N 4036

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee DC current gain lc=-0.1mA Ve=-10V |20 -
Ic=-150mA Vce=-10V (40 140| -
lc=-500mA Vce=-10V |20 -
fr Transition frequency lc=-50mA  Vce=-10V
f=20 MHz 60 MHz
Cego Emitter-base 1c=0 Vegg=-0.5V
capacitance f=1MHz 90| pF
Cceo Collector-base lg= Veg=-10V
capacitance f=1MHz 30| pF
ton Turn-on time lc=-150 mA Vc=-30V
lg1=-15mA 110 ns
totf Turn-off time lc=-150 mA Vc=-30V
Ig1=-lg2=-16mA 700 ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR NPN

MEDIUM-POWER AMPLIFIERS

The 2N 5320/BSS 15 and 2N 5321/BSS 16 are silicon planar epitaxial NPN transistors in
Jedec TO-39 metal case. They are especially intended for high-voltage medium power
applications in industrial and commercial equipments.

The complementary PNP types are respectively the 2N 5322 and 2N 5323.

ABSOLUTE MAXIMUM RATINGS 2N 5320 | 2N 5321
Vego  Collector-base voltage (Ig = 0) 100 V 75V
Vcev  Collector-emitter voltage (Vgg = -1.5V) 100 vV 75V
Veeo  Collector-emitter voltage (lg = 0) 75V 50 V
Vego  Emitter-base voltage (I = 0) _6v_ | 5V
Ic Collector current ' 2A
Ig Base current TA
Piot Total power dissipation at Tyyp < 25°C 1w

at Tege < 25°C 10w
Tsq. T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max 175 °C/W
Rih j-amp  Thermal resistance junction-ambient max 1756 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for 2N 5320
current (lg = 0) Veg = 80V 0.5| uA
for 2N 5321
VCB =60V 5 ,JA
lego Emitter cutoff current | for 2N 5320
(le =0) Vgg =5V 0.1} pA
for 2N 5321
Veg =4V 0.5| uA
Vgr)cev Collector-emitter lc =0.1mA
breakdown voltage for 2N 5320 100 \
(Vge=-1.5V) for 2N 5321 75 \
Veeo (sus)® Collector-emitter Ilc =10 mA
sustaining voltage for 2N 5320 75 \
(lg =0) for 2N 5321 50 \Y
V(BR)EBO Emitter-base ’E =0.1mA
breakdown voltage for2N 5320 |6 \%
(lc =0) for 2N 5321 5 Vv
Vce(say *  Collector-emitter Ilc =500 mA Ig =50 mA
saturation voltage for 2N 5320 05| V
for 2N 5321 08| V
Vg * Base-emitter voltage lc =500 mA Ve =4V
for 2N 5320 1.1l V
for 2N 5321 14| V
hee”® DC current gain for 2N 5320
lc =600 mA Vgg =4V 30 130| —
Ic=1A Veg =2V 10 -
for 2N 5321
lc =500 mA Vg =4V 40 250| —
fr Transition frequency |l =50 mA  Vcg =4V 50 MHz
ton Turn-on time lc =500 mA Ve =30V
lg; =50 mA 80 | ns
totf Turn-off time lc =500 mA Ve =30V
lg; = -lgz =50 mA 800| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR PNP

MEDIUM-POWER AMPLIFIERS

The 2N 5322/BSS17 and 2N 5323/BSS18 are silicon planar epitaxial PNP transistors in
Jedec TO-39 metal case. They are especially intended for high-voltage medium power
applications in industrial and commercial equipments.

The complementary NPN types are respectively the 2N 5320 and 2N 5321.

ABSOLUTE MAXIMUM RATINGS 2N 5322 | 2N 5323
Vego  Collector=base voltage (Ig = 0) -100 vV -75V
Veevy  Collector-emitter voltage (Vgg = 1.5V) -100 V -75V
Veceo  Collector-emitter voltage (Ig = 0) -75V -50 V
Vego  Emitter-base voltage (I¢c = 0) 6V __ | 5BV
Ic Collector current -2A
g Base current -1A
Piot Total power dissipation at Tymp < 25°C 1W

at Tease < 25°C 10W
Tsg, T; Storage and junction temperature -65 to 200 °C
MECHANICAL DATA Dimensions in mm
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2N 5322/BSS17
2N 5323/BSS18

THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

17.5
175

°C/M
°C/M

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

Parameter Test conditions Min. Typ. Max.| Unit
lcgso Collector cutoff for 2N 5322
current (Ig = 0) Veg = -80V -05| A
for 2N 5323
Veg = -60V -5| uA
lego Emitter cutoff current |for 2N 5322
(lc =0) Vgg = -5V -0.1| MA
for 2N 5323
Veg = -4V -0.5| MA
Vigr)cev Collector-emitter lc =-0.1TmA
breakdown voltage for 2N 5322 |-100 Y
(Vgg = 1.5V) for 2N 5323 |(-75 \Y%
Vceo(sus)© Collector-emitter lc =-10 mA
sustaining voltage for 2N 56322 |-75 \%
(lg =0) for 2N 5323 |-50 \Y
Vigr)eso Emitter-base lg =-0.1mA
breakdown voltage for 2N 5322 |-6 Y,
(1c=0) for 2N 5323 |-5 Vv
Vcesaty®  Collector-emitter lc =-500mA Ig =-50 mA
saturation voltage for 2N 5322 -0.7| Vv
for 2N 5323 -1.2| V
Ve * Base-emitter voltage lc =-500 mA Vg = -4V
for 2N 5322 -1.1| VvV
for 2N 5323 14| V
heg ™ DC current gain for 2N 5322
lc =-500mA Vge =-4V |30 130 —
le =-1A Vee =-2V |10 —
for 2N 5323
lc =-500mA Vgeg =-4V (40 250 | —
fr Transition frequency |l =-50mA Ve =-4V |50 MHz
ton Turn-on time lc =-500 mA Ve =-30V
Ig; =-50 mA 100| ns
tofs Turn-off time lc =-500 mA Ve =-30V
Ig; = -lga = -50 mA 1000| ns

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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SILICON PLANAR PNP

HIGH-VOLTAGE AMPLIFIER

The 2N 54158S is a silicon planar epitaxial PNP transistor in Jedec TO-39 metal case, intend-
ed for high voltage switching and linear amplifier applications. The complementary NPN
type is 2N 3440S.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (Ig = 0) -200 \"
Vceo Collector-emitter voltage (Ig = 0) -200 \
Vego Emitter-base voltage (Ic = 0) : -4 \
lem Collector peak current -1 A
Piot Total power dissipation at Tamp < 25°C 1 w

at Teaee < 25°C 10 w
Tsg T; Storage and junction temperature ' -55 to 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Ritn jcase  Thermal resistance junction-case max 17.56 °C/W
th jamb  Thermal resistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T,mp=25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff current |Vcg= -175V -50| nA
“E =0)
lceo Collector cutoff current |Vcg= -150V -50| MA
(lg=0)
lego Emitter cutoff current |Vgg= -4V -20| uA
('c =0)
Vceosus)” Collector-emitter
sustaining voltage lce =-10mA -200 \Y
(||3 =0)
Vcewaty ~ Collector-emitter
saturation voltage lc =-60mA Ig=-5mA 25| V
Vee* Base-emitter voltage  |lc =-50 mA Vcg=-10V 15| V
hee* DC current gain lc =-50mA Vce=-10V |30 150 | —
fr Transition frequency lc =-10mA Vceg=-10V
=5 MHz 15 MHz
Ccgo Collector-base
: capacitance lg = Veg=-10V
f=1MHz 15| pF

* Pulsed: pulse duration = 300 s, duty cycle = 1%
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