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Product Specifications
Small Signal Transistors ) CJ NPN

Raytheon

Ultra
High
Speed
Switches

Description

High speed gold doped silicon epitaxial tran-
sistor useful for high speed switching applica-
tions at collector currents of up to 100mA. The
PNP compliment is GJ or GR.

Dimensions

Die Size: 16 x 16 miis
Bonding Pad Size:
Base — 4.5 mil diameter
Emitter — 4.5 mil diameter

Popular Types
2N2369A/JAN
2N4137
2N706A
2N2368
Raytheon Company 350 Ellis Street
i ivisi Mountain View CA 94039-7016
, Semiconductor Division 41‘;”9%3'321;6“’
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CJ NPN Ultra High Speed Switches
Electrical Characteristics (+25°C ambient temperature unless otherwise stated)
. 2N2369AJAN 2N4I3T .
Parameter Conditions Min o max | Win Ty Mk Units
BVcEo lc=10mA, Ig=0 15 18 20 22 Vv
BV¢ao fg=10uA Ig=0 40 60 40 65 v
BVces le=10uA, Vge =0 40 60 40 65 Vv
BVEgo lE=10uA, Ig=0 45 | 56 45 | 56 v
lceo le=0,Veg =20V, Tp = 150°C 35 30 35 30 uA
Ices Veg =0, Vo = 20V 2 400 2 400 nA
lcex Ve = 10V, Vgg = 0.25V 2 300 nA
IcEX Vee = 10V, Veg = 0.25V, Ta = 125°C 0.06 | 30 pA
leso lc=0,Vgg =4V 40 | 250 nA
Hre ic = 10mA, Ve = 1V 40 80 | 120 60 | 120
Hee Ic = 10mA, Vge = 0.35V, Tp = -55°C 20 35 20 25
Hre Ig = 10mA, Vg = 0.35V 40 75 | 120 | 40 50
Hre Ic = 30mA, Vg = 0.4V 30 65 120 | 30 45
Hee Ic = 100mA, Veg = 1V 20 3B | 100 20 30
Veesan Ic=10mA, Iz = ImA 0.15 | 0.20 0.15 | 0.20 v
Veeisam) | lc=10mA, Ig = 1mA, T =125°C 0.19 | 0.30 019 | 0.30 v
VCE(SAT) Ic =10mA, Ig = 3.3mA 0.18 v
VCE(SAT) Ic =30mA, Iz = 3mA 0.18 | 0.25 0.18 | 0.25 v
Vegisany | lo=100mA, Iz = 10mA 0.30 | 0.50 0.31 | 0.50 v
VBesar) | lc=10mA, I = TmA 07 (078 |08 | 072 | 0.78 | 0.85 Vv
Veesat) | lo=10mA, [g=1mA, Tp =125°C 059 | 092 0.59 | 0.92 v
VBE(SAT) Ic = 10mA, Ig = ImA, Ta = -55°C 065 | 1.02 0.65 | 1.02 v
VBE(SAT) Ic =30mA, Iz = 3mA 085 | 1.15 085 | 1.15 v
VeesaT) | Ic=100mA, Ig = 10mA 1 1.6 1 1.6 v
hie Ic = 10mA, Ve = 10V, f = 100MHz 5 6.5 5 6.5
Cob Veg=5V,Ig=0 2 4 2 4 pF
Cip Veg =05V, lg=0 3.7 5 3.7 5 pF
ic = 10mA,
fon Ipt = lg2 = 1mA (see Fig. 1) 9 |1 I L
Ig = 10mA, Ig1 = 3mA,

Lo I = 1.5mA (see Fig. 1) 15| 18 15| 18| nS
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Ultra High Speed Switches CJ NPN
CJ Single Transistors
Electrical Parameters @ +26°C Ambient Temperature

BVceo | BVero | BVeso | Hee@le/Voe Versan@lo/ls h | Cov | ton | lorF
Product Min Min Min Min/ | mA/ § Volts MHz | pF ns nsS
Type Pkg. |@10uA| @ 1I0mMA | @ 10LA | Max Vge | Max | mA/mA | Min | Max | Max | Max
2N706 To-18| 25 20* 3 20/— | 10/11 06 | 10/1 [ 200 6 40 75
2N706J TO-181 25 15 5 30/120| 10/1) 05 | 10/1 [ 200 | 6 40 75
2N706A TO-18| 25 15 5 20/60 | 10/1} 06 | 10/1 | 200 5 40 75
2N706B TO-18| 25 15 5 20/60 | 10/1] 04 | 10/1 | 200 5 40 75
2N706C TO-18| 30 15 5 20/60 | 10/1) 04 | 10/1 | 200 | 5 40 75
2N708J, TX TO-18| 40 15 5 40/120§ 10/1| 04 | 10/1 {300 | 6 40 75
2N743 TO-18( 20 12 5 20/60 | 10/.35] — — 400 | 5 16 24
2N743A TO-18| 40 15 5 20/60 | 10/.35| — — 500 | 4 12 15
2N744 To-18| 20 12 5 40/120 1 10/.35] — — 400 | 5 16 24
2N7444 TO-18| 20 12 5 40/120 | 10/.35 — — 400 | 5 16 24
2N744A TO-18| 40 15 5 40/120 | 10/.35] — — 500 | 4 12 15
2N783 TO-18| 40 20* 5 20/80 | 10/1) 025 | 10/1 | 200 | 3.5 18 30
2N784 To-18] 30 15 5 25/— | 10711019 ] 10/1 | 200 | 35 15 40
2N784A To-18| 40 20* 5 25/150 | 10/1 | 0.19 | 10/1 | 200 | 35 20 40
2N834 To-18 | 40 — 5 25/— | 10/1]| 04 | 50/5 | 350 | 4 35 75
2N834A TO-18| 40 — 5 25/— | 10/1] 04 | 50/5 | 500 | 4 35 75
2N835 TO-18| 25 20 3 20/— 10/ 03 | 10/1 [ 300 4 20 35
2N2205 TO-18) 25 12 3 20/— | 10/11035 ] 50/5 {200 6 40 75
2N2368 T0-18{ 40 15 45 20/60 | 10/1 025 { 10/1 | 400 | 4 12 15
2N2369 TO-18 | 40 15 45 40/120| 10/1 1025 | 10/1 | 500 | 4 12 18
2N2369A TO-18 | 40 15 45 | 40/120| 10/1) 05 | 100/10 | 500 | 4 12 18
2N2369AJ,TX,V| TO-18 | 40 15 45 40/120 | 10/1 | 045 | 100/10 | 500 | 4 12 18
2N2481 To-18 | 40 15 5 40/120 ) 10/1| 04 | 100/10 | 300 | 5 40 55
IN2481J,TX [ TO-18 ) 40 15 5 40/120 [ 10/1| 04 | 100/10 | 300 | 5 40 55
2N3011 TO-18| 30 12 4 30/120 | 10/.35] 0.5 | 100/10 | 400 | 4 15 20
2N3210 TO-18 | 40 15 5 30/120 | 10/1 | 0.75 | 200/20 | 400 | 4 15 20
2N3227 TO-18 | 40 20 6 70/250 | 10/.35( 0.45 | 100/10 | 500 | 4 12 18
2N4137 TO-18 | 40 20 45 40/120 |1 10/.35{ 0.5 | 100/10 | 500 | 5 12 12
2N4449 TO46 | 40 15 45 40/120 | 10/.35{100/10 500 4 12 18

The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become partof 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.

Raytheon
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CJ NPN Ultra High Speed Switches

Typical Performance Characteristics

Collector Characteristics Collector Characteristics
(Active Region) (Saturation Region)
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Vee — Collecter-Emitter Voltage (V) Ve — Collector-Emitter Vollage (V)
- Base Characteristics Power Derating Curves
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Products Contours vs. Collector Current
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Ig — Collestor Current (mA) lg — Collector Current (mA)
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Ultra High Speed Switches CJ NPN

Typical Performance Characteristics (Continued)

Base-to-Emitter Saturation Collector-Emitter Saturation
Voltage vs. Collector Current Voltage vs. Collector Current
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Ig — Collestor Gurrent (mA) I — Collector Current (mA)
Output and Input Capacitance
Switching Time vs. Collector Current vs. Reverse Bias Voltage
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Collector-Base Leakage

Current vs. Temperature
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CJ NPN Uitra High Speed Switches
Vour
Vin
v 0— 10%
N Vin
0 10%
[} y—
Vour ot Vour 7
1 90%
[«—1on ~>, e tott -
Vpp = -3.0V toti
= Vgg = +12V
Vi = +15Y Vi = -15V
Pulse Generator To Oscilloscope
Vin & < 1.0nS s I =
- o+ nput I[mpedance = 504}
‘s)wjgwnp;dance 500 Ves Vo= 30V 1< 1.0n8
DC <2% I I_ 65-02015A
- ton-lofi Switching 65-02010A

Figure 1. Switching Measurement Circuit
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Ultra High Speed Switches CJ NPN

Packaging Information

in Accordance With
JEDEC (TO-18) Outline
(8 mil Kovar Header)
{ Inches [ Millimeters
’% A i Lor M Dimension | Min, Max. i Min. Max.
3 A 170 210 't 431 533
§ Y B 016 019 41 48
l — — [ 016 021 . 4l 53
D 209 230 530 584
D E ——— ——— E [ .8 195 452 4%
[ F .050BSC . 127BSC
[¢] .1008SC * 254BSC
i T ] H 30 76
S E— 8 ¢ J_ 0% 06 . 61 1.16
_,, |<—H K 028 048 : 71 121
L 500 1270
Notes  Lead No. 3 internally connected to case. M_ 1500 B10
Can matenal 15 mck){al. N 45°BSC . 45°BSC
In Accordance With
JEDEC (TO-46) Outline
(45 mil Kovar Header)
A | L Inches Millimeters
| Dimension | Min, Max. | Min. Max.
] A 065 085 1.65 2.15
T B__| 0 019 | %0 48
tovmmna I S—— C 012 021 30 53
D E 1] 209 230 5.30 584
—— —3¢ E_ |78 195 | 452 495
F 050BSC 1.27BSC
'“—4_—' ‘;‘ G 100BSC 2.54BSC
- B c H 040 1.02
- J 036 046 91 1.16
— fe-u K [.028 o8 | 71 [ 191
L 500 12.70
Notes: Lead No 3 internally connected to case M 25°BSC 45°BSC
Can material 1s mickel
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