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PRODUCT SPECIFICATIONS SMALL SIGNAL TRANSISTORS
77360 RAYTHEON. _SEMICONDUCTOR 94D 05535 D
High Current, High Speed 73517
— Switches
Description Popular
The CK is a gold doped transistor Types
| useful for high current, high speed ON3724/A
switching and core driver applica-
tions. The PNP complement is the GK. 2N3725/A
. . 2N3735/JAN
Dimensions 9N3736
Die Size: 25 x 25 mils 2N3737/JAN
Bonding Pad Size: IN4013
Base 4.2 mil Diameter
Emitter 4.2 mil Diameter 2N4014
Electrical Characteristics (at 25°C ambient temperature uniess otherwise stated)
2N4013. 2N3724 2N4014, 2N3725
Parameter | Conditions Min Typ Max Min Typ Max Units
BVcEo ic=10mA.lIE=0 30 -47 50 56 Volts
BVGCES Ic = 10xA, VEB = 0 50 125 80 135 Volts
BVEBO le=10uA. Ic=0 6 7.8 8 78 Volts
Ices VCE = 50V, VeB = 0 0.2 10 A
ICES Vce = 80V, Ves = 0. 0.3 10 uh
HFE Ic = 10mA. Vce = 1V 30 105 30 105
HFE Ic = 100mA, Vce = 1V 60 115 150 60 115 150
HFE Ic = 100mA. VCE = 1V, TA = -55°C 30 70 30 70
HFE Ic = 300mA. VcE = 1V 40 95 40 90
HFE Ic = 500mA. Vce = 1V 35 65 35 60
HFe Ic = 500mA. Vce = 1V, TA = -65°C 20 50 20 50 .
HFE ic = 800mA. VCcE = 2V ' 25 55 20 50
HFE Ic = 1A. VCE = 5V 30 65 25 60
VeeEisa | e = 10mA, IB = TmA -0.14 -0.25 0.14 0.25 Volts
VCESAT) | Ic = 100mA. I8 = 10mA 0.14 0.2 0.14 0.26 Volts
VeesaT | Ic = 300mA, I8 = 30mA 0.250 0.32 026 04 Volts
VCE(SATY | 1c = 500mA. I8 = 50mA 0.34 0.42 0.35 052 Volts
VCE(SAT) | ic = 800mA, 18 = 80mA 0.44 0.65 045 08 Voits
VCE(SAT) Ic = 1A, 18 = 100mA 0.55 0.75 0.6 0.95 Volts
VBE(SAT) | 6 =10mA. IB = 1mA 0.67 0.76 067 0.76 Volts
VBE(SAT) Ic = 100mA. I8 = 10mA . 0.77 0.86 0.77 0.86 Volits
VBE(SAT) | IC = 300mA. I8 = 30mA 0.86 1.1 086 11 Volts
VBE(SATY | Ic = 500mA, 1B = 50mA 08 0.92 11 0.8 092 1.1 Volts
VBE(SAT) ic = 800mA. {8 = 80mA 10 15 1.0 15 Volts
VBE(SATY | lc = 1A, I8 = 100mA 1.1 1.65 11 1.65 Volts
hte Ic = 50mA. VCE = 10V, f = 100MHz 3 39 3 39
ton Ic = 500mA. 181 = 50mA (see Fig. 1) 15 35 15 35 nS
toft Ic = 500mA. 81 = 50mA (see Fig. 1) 50 60 50 60 nS
Cob lIe=0.VeB =10V 35 12 35 10 pF
Cib ic=0.Ves =05V . 40 55 40 55 pF
, RAYTHEON COMPANY ¢ Semiconductor Division ® 350 Eilis Steet ¢ Mountain View, CA 94039-7016
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High Current, High Speed Switches
[ |
CK Single Transistors

Electrical Parameters @ 25°C Ambient Temperature
Product Pkg. BVceo BVceo BVEso Hre @ le/Vee Veesan @ Ic/is ft Cob fore
Type Min Min Min Volts MHz pF ns
@10sR | @10mA | @ 10xA | Min/Max | mA/V Max mA/mA Min | Max | Max
2N3252 T0-5 60 30 5 30/- 150/1 0.3 150/15 | 200 12 70
2N3253 T0-5 75 40 5 25/- 150/1 0.35 150/15 | 175 12 70
2N3253J T0-5 75 40 5 25/- 150/1 0.35 150/15 | 175 12 70
2N3444 T0-5 80 50 5 20/- 150/1 0.35 150/15 150 12 70 )
2N3444) T0-5 80 50 5 20/- 150/1 0.35 150/15 175 12 70 i
2N3554 T0-5 60 30 5 25/- 100/1 0.7 750175 150 25 105
2N3772 T0-5 80 60 6 40/150 | 100/1 0.22 100/10 | 300 10 100
2N3724 T0-5 50 30 6 60/150 | 100/1 0.2 100/10 | 300 12 60
2N3724A T0-5 50 30 6 60/150 | 100/1 0.2 100/10 | 300 12 60
2N3725 T0-5 80 50 6 60/150 | 100/1 0.26 100/10 | 300 12 60
2N3725A T0-5 80 50 6 60/150 | 1001 0.26 100/10 | 300 12 60
2N3734 T0-5 50 30 5 40/- 150/1 0.3 150/15 | 300 9 60
2N2735 T0-5 75 50 5 40/- 150/1 0.3 150/15 | 250 9 60
2N3735J,TX.V TO-5 75 50 5 40/- 150/1 0.3 150/15 | 250 9 60
2N3736 T0-46 50 30 5 40/- 150/1 0.3 150/15 | 300 9 60
2N3737 70-46 75 50 5 40/- 150/1 0.3 150/15 250 9 60
2N37374,TXV T0-46 75 50 5 40/- 150/1 0.3 150/15 | 250 9 60
2N3830 T05 80 50 5 30/- 150/1 0.3 150715 | 200 12 70
2N3831 T0-5 70 40 5 35/- 150/1 0.3 150/15 | 200 12 70
2N4013 T0-18 50 30 6 60/150 | 100/1 0.2 100/10 { 300 12 60
2N4014 T0-18 80 50 6 60/150 | 100/1 0.26 100/10 | 300 10 60
2N4046 105 50 30 6 40/150 | 100/1 0.2 100/10 | 250 12 60
2N4047 10-5 80 50 6 40/150 | 100/4 0.26 100/10 | 250 10 60

CK Quad Transistors

Electrical Parameters @ 25°C Ambient Temperature

Product Pkg. BYceo BVceo BVeso Hee @ le/Vee Veesan @ le/le ft Cob tore
Type Min Min Min Volts MHz pF ns
@10uA | @10mA | @ 10xA | Min/Max | mA/V Max mA/mA Min Max | Max

SP37240D T0-116 50 30 6 60/150 | 100/1 0.2 100/10 300 12 60
SP3724QDB T0-116 50 30 6 60/150 | 100/1 0.2 100/10 300 12 60
SP3724QF T0-86 50 30 6 607150 | 100/1 0.2 100/10 300 12 60
SP3725QD T0-116 80 50 6. 60/150 | 100/1 0.26 100/10 300 12 60
SP37250DB T0-116 80 50 6 60/150 | 100/1 0.26 100/10 300 12 60
SP3725QF . T0-86 80 50 6 60/150 | 100/1 0.26 100/10 300 12 60

QD = QUAD DIP (CERAMIC); QDB = QUAD DIP (PLASTIC); QF = QUAD FLATPAK

The information contained in this data sheet has been carefully compiled; However, it shall not by implication or
otherwise become part of the terms and conditions of any subsequent sale. Raytheon's liability shall be determined
solely by its standard terms and conditions of sale. No representation as to application or use or that the circuits are
either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the
circuitry and other data at any time without notice and assumes no liability for inadvertent errors.
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Typical Performance Characteristics

Forward Current Transfer Ratio Base-Emitter Saturation
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High Current, High Speed Switches
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Typical Performance Characteristics (Continued)

Switching Time Delay Time vs. Turn On Base Current
vs. Ambient Temperature and Reverse Base Emitter Voltage
100 =
EVec = 30V —] £ T[vec-aw / / 4
- (C = 500mA & — = b= 100ma /A
- 181 = 182 =1/ 10 — = g / / /
g — s 5 td = 10nS
g "/ g 4 /
= o1 - " & 8nS / A
£ g 3 / A
- YN @
£ g 5 yaAav.anY
& 2 2 6nS
s y L/
TR ss /] |/ c
b 4 7 S ¥ pd
1 2 E XA
-50 0 50 100 150 5 10 100
Ta—Ambient Temperature {°C) {81—Turn On Base Current (mA)
Rise Time vs. Collector and Storage time vs. Turn On
Turn On Base Currents and Turn Off Base Currents
100 1 4 yd T T
_ Vee = 30V // L = VoG = 30V
E_ 7 + y g & -1¢ = 100mA
E 1 =3nS | A /' E / 1
3 “T1 // // S gl tesams / ,//
g &nS | / & ans_t"7]
= » TV = / S
s LA 1/ F /1 | —T"|
5 L~ y S 20 ) 60nS
2 nS | L+ = / LT - —
1 //T 15ns 3 é ] et T s
m 3 —a &N
= E; - - W 80nS é
10 / 2 0 | 2
10 100 1000 0 10 20 30 40 50
le~~Collector Current (mA) Ig1—Turn On Base Current (mA)
Storage Time vs. Turn On Storage Time vs. Turn On
and Turn Off Base Currents and Turn Off Base Currents
T 1 T
vee = 30V / I
_ _ _ vee = 3oV
150 f-lc = 500mA // v Z 300 —]»— L|c = 800mA
B A / € -—1 S
£ T ! 2508 / £ ! c /
5w ts = 20nS/ nS B - ts - 20n>/
§ / 4035/ = g 35nS P
S / s LA s Py d
5 % L s
g 7 ;4 4 |-
0 2 0 g
0 50 100 150 200 250 0 100 200 300
I81—Turn On Base Current {(mA) 1B1—Turn Bn Base Current {mA)




RAYTHEON/ SEMICONDUCTOR 9y DEI?SH?BI:EI 0005539 § r
7-35~/7
High Current, High Speed Switches
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Typical Performance Characteristics (Continued) :

Fall Time vs. Turn On and Fall Time vs. Turn On and
Turn Off Base Currents Turn Off Base Currents
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Typical Performance Characteristics (Continued)

Output and Input Capacitance
vs. Reverse Bias Voltage
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Switching Measurement Circuits
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High Current, High Speed Switches

Packaging Information

In accordance with
JEDEC (TO-5) outline
(60 mil Kovar or Steel Header)
Inches Millimeters
Dimensfon] Min, Max. | Min. Max.
A 240 .280 6.09 6.60
B 016 019 A1 48
C 016 021 A 53
D 335 370 8.51 9.40
. E 305 335 | 775 8.51
F .100BSC 2.54BSC
G .200BSC 5.08BSC
H .009 125 2 3.17
‘ J 028 04 Rl 86
i K 029 045 73 1.14
f L 500 12.70
: Notes: Lead No. 3 internally connected to case. M 1.500 38.10
t Can material is nickel. N 45°B5C A5°B5C
In accordance with
JEDEC (TO-18) outline
(8 mil Kovar Header)
Inches Millimeters
Dimension | Min. Max. | Min. Max.
A 170 210 | 431 533
B 016 019 A A48
C 016 021 A 53
D 209 .230 5.30 5.84
E 178 195 | 452 4.95
F 050BSC 1278SC
G .100BSC 2.54BSC
H 030 .76
J 036 046 91 1.16
K 028 048 Nl 1.21
L 500 12.70
Notes: Lead No. 3 internally connected to case. M |1.500 38.10
Can material is nickel. N 45°BSC 45°BSC
In accordance with
JEDEC (T0-46) outline
(45 mil Kovar Header)
Inches Millimeters
Dimension | Min. Max. { Min. Max.
A 065 085 1.65 2.15
B 012 019 20 48
‘ C 012 021 30 53
b D 209 230 530 5.84
E 178 195 | 4.52 495
F 050BSC 1.27BSC
G .100BSC 2.54B8SC
H 040 1.02
— J 036 046 91 1.16
K 028 048 il 1.2
L 500 12.70
Notes: Lead No. 3 internally connected to case. M 459850 25°BSC
Can material is nickel.
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Packaging Information (Continued)

in accordance with
JEDEC (TO-86) Outline
14 Lead Flatpak

B Inches Millimeters
L —|]«H H Bimenslon | Min. Max. | Min. Max.
4 M — =28 A 0030 | 0070 | 076 | 177
T ' ¥ == |3| B (0010 | 0019 | 025 | 048
1. — C_ [0.603 0.006 | 008 0.15
Jo— — D |0.240 0.275 | 6.10 6.98
Y= 7 8 = 1 E 0240 | 0260 | 610 | 660
t —J7T [ F 0290 737
G |0.05085C 1.27B5C
H_ 0008 0015 | 020 038
Yy bl J__[0070 1.78
ﬂ-[:—— } K__[0.005 0035 | 0.13 0.89
AK J—+—E—->|—J-| c L 10005 0.13
M |0.004 0.10
Similar to
JEDEC (TO-116) Outiine
14 Lead Ceramic Dual-in-Line
AOCOCorro Inches Millimeters
7 1 Oimension | Min. | Max. | Min. Max.
A 200 508
B 014 023 | 036 058
8 1 C 1030 070_| 076 178
i § o e o D 008 015 | 020 038
N —»] fe - ‘é M E , 185 1994
F 220 310 | 559 7.87
E i le— F —» G 290 320 | 7.37 8.13
T H ~100BSC 2 54B5C
AI—L T ALl J 125 200 | 318 508
vy K K .150 381
JL G —» \ L 015 060 | 038 152
4 L M 098 249
I\ N 005 013
sl b oo e 0 P 0° B | 0 5
In accordance with
JEDEC (TO-116) Outline
14-Lead Plastic Dual-in-Line
o [ O o O o W Inches Millimeters
U 1. Dimension| Min. Max. | Min. Max.
A 0.200 5.08
ﬁ B |[0015 0.023 | 0.381 0584
8 14 T 0630 0070 | 0.7 177
oL D _|0008 0015 | 0.204 | 0.381
N - —j (=M E_ 10660 0785 |16.76 | 19.94
£ e F— F_|0.220 0280 | 559 7.1
G 020 0310 | 7.7 787
Al J/ \ H__ | 0.100BSC 2 54B5C
- T J__|0.100 254
t K K {0320 305
5 G L [0020 051
¥ 4+ M_ 10020 0.102_| 051 753
B _.‘ [._ _.| " |‘— !l le¢ ——/ P D —»\\<— N~ 0002 0.087 | 0051 221
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