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Product Specifications / 717
Small Signal Transistors ) GB PNP

Medium Current
General Purpose
Amplifiers and
Switches

Description

General purpose medium power amplifier and
switch, useful up to 500mA. The NPN comple-
mentisthe CB,

Dimensions

Die Size: 21 x 21 mils
Bonding Pad Size:
Base — 4 mil diameter
Emitter — 4 mil diameter

Popular Types
2N2907A/JAN
2N2906A/JAN
2N2905A/JAN
2N2904A/JAN

Raytheon Company 350 Ellis Strest

isi Mountain View, CA 94039-7016
Semiconductor Division ; 4%)"9‘;'8"_92“::"
TWX: 910-379-6484 65-1006B  4/85
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Medium Current General Purpose Amplifier & Switch

Electrical Characteristics (+25°C ambient temperature uniess otherwise stated)

2NZ004A/JAN 2N2905A/JAN

Parameter | Conditions 2N2006A/JAN 2N2907A/JAN Units

Min Typ Max | Min Typ Max
BVceo Ic=10mA, lg=0 -60 | -88 -60 | -82 v
BVcro lo=10pA lg=0 -60 | -110 -60 | -105 v
BVEgo le=-10uA, Ic=0 -5 |-78 -5 | -78 v
lcgo lg=0, Vgg = -50V 001§ 50 001 | 50 nA
IcBo Ig =0, Vgg = -50V, Tp = 150°C 003 | 10 003 | 10 uA
IEBO Ic=0, Vgg = -3.5V 0.01 0.01 nA
Hre Ic = 100uA, Ve = -10V 40 80 7% 1 190
Hre Ig = 1mA, Vge = -10V 40 90 75 | 100 { 210 | 450
Hre Ig = 1mA, Vge = -10V, Tp = -55°C 20 40 50 100
Hre Ic = 10mA, Vgg = -10V 40 95 100 | 220
Hre Ic = 150mA, Vg = -10V 40 85 | 120 | 100 | 195 | 300
Hee Ic = 500mA, Veg = -10V 40 65 50 | 100
Nte(ac) Ic = 1mA, Vge = -10V, Freq = 1kHz 40 | 100 100 | 230
hie Ic = 50mA, Vgg = -20V, 2 32 2 34

Freq = 100MHz
VeE(SAT) Ic =150mA, Ig = 15mA -025 | <04 -02 | 04 v
VeEsan Ig = 500mA, Ig = 50mA .67 1~1.6 -054 | 16 v
VBE(SAT) Ic = 150mA, Ig = 15mA 088 | -13 -088 | -13 v
VBE(SAT) Ic = 500mA, Ig = 50mA 1.0 2.6 -10 | -26 v
Cob Ve =-10V, Ig=0 6 8 6 8 pF
Cib Veg=-2V,Ig=0 17 30 17 30 pF
ton Ic = 150mA, Ip1 = 15mA (see Fig. 1) 18 45 18 45 nS
tofi Ic = 150mA, Ig1 = Iz = 15mA 135 | 300 135 | 300 nS
(see Fig. 2)

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 shail 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 patentinfringement 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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7-372-727
Low Level, General Purpose Amplifiers & Switches GB PNP
GB Single Transistors
Electrical Paramelers @ +25°C Ambient Temperaturs

BVcop | BVceo | BVeso | Hee @lo/Voe |Veesan@le/lal ® | Coo | tow | lore
Product Min Min Min Min/ Voits Miz! pF | nS | nS
Type Pkg. |@10uA| @ 1OmA| @ 10xA| Max | mA/V Max | mA/mA | Min | Max | Max | Max
2N721 T0-18 50 3% 5 20/45 |150/10] 1.5 | 150/15 | 50 | 45
2N722 T0-18 50 35 5 30/90 |150/10} 1.5 | 150/15 | 60 | 45
2N722A T0-18 50 35 5 30/90 {150/10| 0.5 | 150/15 | 60 | 40
2N1131 T0-5 50 3 5 20/45 {150/10]| 1.5 | 150/15 | 50 | 45
2N1131J T0-5 50 40 5 20/45 {150/10) 1.5 | 150/156 | 50 | 45
2N1131A 705 60 40 5 20/45 [150/10| 1.5} 150/15 ; 50 | 30 | 45 | 3
2N1132 T0-5 50 35 5 30/90 [150/10| 1.5 | 150/15{ 60 | 45
2N1132J T05 50 40 5 30/90 |150/10] 1.5 | 150/15 | 60 | 45
2N1132A T0-5 60 40 5 20/45 |150/10| 15| 150/15 | 50 | 30| 45 | 35
2N2904 105 60 40 5 40/120 (150/10} 0.4 | 150/15 | 200 | 8 45 | 300
2N20044,TX V T0-5 60 40 5 40/120 (150/101 04 | 150/15 { 200 | 8 45 | 300
2N2904A T0-5 60 60 5 40/120 |150/10) 04 | 150/15 | 200 | 8 45 1 300
2N2904AJ,TXV | TO-5 60 60 5 40/120 [150/101 04 | 150/15 | 200 | 8 45 | 300
2N2905 T0-5 60 40 5 100/300{150/10| 04 { 150/15.[ 200 | 8 45 | 300
2N2905J,TX.V T0-5 60 40 5 100/300{150/10| 0.4 | 150/15°)°200 | 8 45 | 300
2N2905A 705 60 60 5 100/300{150/10| 04 | 150/15 | 200 | 8 45 | 300
2N2905AJ,TX.V | TO-5 60 60 5 100/300150/10] .04 |- 150/15 §{ 200°| 8 45 | 300
2N2906 T0-18 60 40 5 40/120 {150/10 |04 | 150/15| 200 | 8 45 | 300
2N2906J,TXV | TO-18 60 40 5 40/120 1150710 04| 150/15 | 200 | 8 45 | 300
2N2906A T0-18 60 60 5 407120 {150/10] 0.4} 150/15 | 200 | 8 45 | 300
2N2906AJ,TX,V | TO-18 60 60 5 40/120 {150/161 04 | 150/15 | 200 | 8 45 | 300
2N2907 TO-18 60 40 5 100/300§150/101 04 } 150/15 | 200 | 8 45 | 300
2N2907J,TXV | TO-18 60 40 5 100/3001150/10| 0.4 | 150/15 | 200 | 8 45 | 300
2N2907A T0-18 60 60 5 100/300(150/10) 04 | 150/15 | 200 | 8 45 | 300
2N2007AJTX,V | TO-18 60 60 5 100/300(150/101 04 | 150/15 | 200 | 8 45 | 300
2N3133 T0-5 50 35 4 40/120 |150/10| 06 | 150/15 | 200 | 10 | 75 | 150
2N3134 T0-5 50 3 4 100/300(150/10) 0.6 | 150/15 1 200 | 10 | 75 | 150
2N3135 T0-18 50 35 4 40/120 |150/10| 06 | 150/15 | 200 | 10 | 75 | 150
2N3136 T0-18 50 35 4 100/300(150/101 06 | 150/15 ) 200 | 10 | 75 | 150
2N3494 T0-5 80 80 45 40/— [50/10 {03 | 101 | 200 | 7 | 300 | 1000
2N3502 T0-5 45 45 5 100/300{150/10| 0.4 | 150/15 | 200 | 8 40 | 100
2N3503 - T0-5 60 60 5 100/300{150/10| 0.4 | 150/15 | 200 | 8 40 | 100
2N3504 T0-18 45 45 5 100/300{150/10| 0.4 | 150/15 | 200 | 8 40 | 100
2N3505 TO-18 60 60 5 100/300{150/10| 04 | 150/15 | 200 | 8 40 | 100
2N4036 105 90 65 7 40/140 |150/10 {065 | 150/15 | 60 | 30 | 110 | 700
2N4037 T0-5 60 4 7 50/250 [150/101 1.4 | 150/15 | 60 | 30
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Medium Current General Purpose Amplifier & Switch

GB Dual Transistors

L Electrical Parameters @-+25°C Ambient Temperature

BVcso| BVgro| BVeso

Min | Min | Min | Hee @ Ig/Vge | Matching | Vopsan @ lo/lp|Veesan @ le/ls| f | Con | NF
Product @l @| @ Min/ Hee | Vae| Volts | lg/ig | Volis| Ig/lg | MHz| pF | dB
Type Pkg. {10.A] 10mA| 10A| Max | mA/V { % | mV| Max [mA/mA| Max | mA/mA | Min | Max | Max
2N2802 TO781 25 | 20 5 | 20/200| 1/5 [0 5| 05 {10/1 |09 101 | 60| 8 | 4
2N2803 TO-78) 25 | 20 5 | 20/200| 1/5 |20 | 10} O5 | 10/1 | 09| t0/1 | 60| 8 | 4
2N2804 T0-78{ 25 | 20 5 | 2002001 1/5 05 |10/t [ 09| 10/1 [ 60] 8 | 4
2N2805 T0-784 25 | 20 5 | 40/200f 1/5 |10 | 5| 05 ) 10/1 ] 09| 10/1 |60 | 8 | 4
2N2806 TO78| 25 | 20 5 | 40/200f 1/5 {20 | 10 05 | 10/1 | 09| 10/1 | 60| 8 | 4
2N2807 T0-78] 25 | 20 5 | 40/200| 1/5 05 | 10/1 { 09| 10/11 [ 60 8 | 4
2N3726 T0-78| 50 | 50 5 |135/420| 1/10 |10 | 5| 0.25 {50/25| 1.0 | 50/25 | 60 | 8 | 4
2N3727 T0-78] 50 50 5 |135/420| 1/10 {10 | 25] 025 |50/25| 1.0 | 50/25 [ 60 | 8 | 4
2N5795 T0-78| 60 { 60 5 | 40/120 [150/10 04 |150/15| 1.3 | 150/151200| 8
2N5796 T0-78( 60 | 60 5 1 100/200{150/10 04 |150/15| 13 | 150/15 | 200 8
SP2904F T0-89| 60 | 40 5 | 40/120 (150/10 04 |150/15] 1.3 | 150/15 200 | 8
SP2904AF | TO-83| 60 | 60 5 | 40/120 (150/10 04 |150/15| 1.3 | 150/15 1200 | 8
SP2905F T0-89( 60 | 40 5 | 100/300{150/10 04 [150/15| 1.3 [150/15 {200 8
SP2305AF | T0-89| 60 60 5 {100/300/150/10 0.4 {150/154 1.3 [ 150/15 | 200 | 8
SP2906F T0-89| 60 | 40 5 | 40/120 {150/10 0.4 [150/15 |13 | 150/15 1200 8
SP2906AF | TO-89| 60 60 5 | 40/120 {150/10 04 |150/15) 1.3 ] 150/15 {200 | 8
SP2907F T0-89{ 60 40 5 |100/300]150/10 04 [150/15| 4.3 | 150/15 (200 | 8
SP2007AF | TO-89| 60 | 60 5 | 100/300(150/10 04 {150/15| 1.3 | 150/15 | 200 | 8
SP3133F | TO-83| 50 | 35 4 | 40/120 {150/10 0.6 |150/15| 1.5 | 150/15 | 200 | 10
SP3134F T0-89| 50 35 4 1 100/300}150/10 0.6 [150/15| 1.5 | 150/15 {200 | 10
SP3135F T0-89) 50 { 35 4 _|-40/120 {150/10 06 |150/15| 15 | 150/15}200| 8
SP3136F T0-83] 50 Kl 4 | 100/300150/10 06 [150/15| 1.5 | 150/15|200| 8
4 Raytheon
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Medium Current General Purpose Amplifier & Switch  GB PNP 7T-372-77
GB Quad Transistors
Electrical Parameters @ +25°C Ambient Temperature

BVceo | BVoeo | BVeso | Hre @lc/Vee [Veesan @lo/le | Cob
Product Min Min Min Min/ Volts MHz 113
Type Pkg. | @100A |@10mA| @ 10,A| Max | mA/V | Max | mA/mA | Min | Max
SP2904QD T0-116 60 40 5 40/120 { 150/101 0.4 | 150/15 | 200 8
SP2904QDB T0-116 60 40 5 40/120 | 150/10| 04 | 150/15 | 200 8
SP2904QF T0-86 60 40 5 40/120 | 150/10} 0.4 | 150/15 | 200 8
SP2904AQD TO-116{ .60 60 5 40/120 | 150/10| 04 | 150/15 | 200 8
SP2904AQDB T0-116 60 60 5 40/120 | 150/10| 0.4 | 150/15 | 200 8
SP2904AQF T0-86 60 60 5 40/120 | 150/10| 0.4 | 150/15 | 200 8
SP2905QD T0-116 60 40 5 100/300| 150/10] 04 | 150/15 | 200 8
SP2905QDB T0-116 60 40 5 100/300| 150/10| 04 | 150/15 | 200 8
SP2905QF TO-86 60 40 5 100/300| 150/10| 04 | 150/15 | 200 8
SP2905AQD TO-116 60 60 5 100/300] 150/10{ 0.4 | 150/15 | 200 8
SP2905AQDB T0-116 60 60 5 100/3001 150/10 | 0.4 | 150/15 | 200 8
SP2905AQF T0-86 60 60 5 100/300| 150/10| 04 | 150/15 | 200 8
$P29060D T0-116 60 40 5 40/120 | 150/10| 04 | 150/15 | 200 8
S$P2906Q0B T0-116 60 40 5 40/120 | 150/10| 04 | 150/15 | 200 8
SP2906QF T0-86 60 40 5 40/120 1 150/10 | .04 ~f 150/15 | 200 8
SP2906AQD T0-116 60 60 5 40/120 | 150/104 04 | 150/15 | 200 8
SP2906AQDB T0-116 60 60 5 40/120-4 150/10 | 04 | 180/15 | 200 8
SP2906AQF T0-86 60 60 5 40/420-1450/10 | 04 1 150/15 | 200 8
SP2907QD T0-116 60 40 5 100/300 | 150410 | ©0.4 | 150/15 | 200 8
SP2907QDB T0-116 60 40 5 100/3001150/10 | 0.4 | 150/15 | 200 8
SP2907QF T0-86 60 40 5 1007300 1150/10 | 0.4 | 150/15 | 200 8
SP2907AQD TO-116 60 60 5 1007800 | 150/10 | 0.4 | 150/15 | 200 8
SP2907AQDB T0-116 60 60 5 100/300 | 150/10 1 0.4 | 150/15 | 200 8
SP2007AQF T0-86 60 60 5 100/300 | 150/10{ 04 | 150/15 | 200 8

QD = Quad DIP (Ceramic); QDB =Quad DIP (Plastic); QF = Quad Flatpack
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Medium Current General Purpose Amplifier & Switch

Typical Performance Characteristics

Power Derating Curves
5.0
T g 40
g
€ | 105
5 30—
E Tc
8 ™
S 20f 1018 —
Tc
E e \\
| 10f=T05 1y, ] ~ .
[~ e —— S —
08 [Ta | T g
0 2 5 75 100 125 150 175 200 25
Temperature (°C}
Collector Characteristics
(Saturation Region)
» T
BT omb
240 L 8
= = 5mA
E PP
k=1 =g o P
£ / 7/%(
S 160 // J\”T'"
red T
E Z { ] lo2 ;
& -
1 80 (2% ig=1mA _|
Il /, -
40 /,4/ §
0 3
0 -0.10 020 030 04 050
Vg — Collector-Emifter Voltage (Volis)
Base-to-Emitter Saturation Voltage
vs. Collector Current
% -16 m T 1
s io =10
g -14
=
s -12 4
B / //
2 -10 L+t v
a Ta=-55C | | L L—TTI I A
ﬁ -08 TTTI [ 7
5 Ta=25°C _Lia L
g 06 RILLA
(- = °0 Lttt <
| -0.4 IIAII 1 5
=3 o 8
g 02 )
£ 01 1 10 100 1000
Ig — Collector Current (mA)

Collector-to-Base Leakage Current
vs. Temperature

Iggn — Collector Base Leakags (aA)

] W T—— ig
T T 17113
75 100 125 150 175 200 225
Ta — Temperature (°C)

Collector-to-Emitter Saturation Voltage
vs. Collector Current

)

2 e y = =szeii]

PE’.; == EEE% 5 } fg=101g

= C T % RPNy T

2 Ta= 150°C

T -1a=tl et

g Ta = 25°C B e

| i t

T 0.1 ] ot

=

“E‘ L IRENNLI T3+ 1TTTTEY

r T

E -on1 8

3 A =-55°C g
L §
£-0.001 8
g o 1 10 100 1000

Ig — Collector Current (mA)

Forward Current Transfer Ratio
vs. Collector Current

I

280
240

200
160

120
80

5
[

| Lttt
e = -10V |
Ta = -55°C
0 1
0.1 10 10

ig — Collector Current (mA}

v |
T
1

heg — Forward Current Transfer Ratlo

g

4
© 65-02237A

100




RAYTHEON/ SEMICONDUCTOR 9y DE.?E“I?BI:U 0oo05511 5 r

7597360 RAYTHEON. SEMICONDUGTOR 94D NS511 D
- 7_ _
Medium Current General Purpose Amplifier & Switch GB PNP 37 /7?7

Typical Performance Characteristics (Continued)
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Common Emitter Small Signal Characteristics
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! 7597360 RAYTHEON. SEMICONDUCTOR 94D 055i2 D
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GB PNP Medium Current General Purpose Amplifier & Switch
: Typical Performance Characteristics (Continued)
[ Output and Input Capacitance
Switching Time vs. Collector Current vs. Reverse Bias Voltage
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Medium Current General Purpose Amplifier & Switch GB PNP

Switching Measurement Circuits

Vee = -0V
o]

:E 20001 Io'ﬂ" F
1k L——O Vour =

0 Vin
5001
~16V

Pulse Width =< 200nS - -

Rise Time < 2nS

Zin =500

65-02284A
Figure 1. ton Switching
Vgg = +13.7V Vg = -30V

Pulse Width = 10.S

Rise Time < 5nS +13.7V

Fall Time < 5nS I

Ziy = 500 0

Duty Cycle = 2% |
-163v

65-02245A

Figure 2. torr Switching
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Medium Current General Purpose Amplifier & Switch

Packaging Information

in Accordance With JEDEC (TO-5) Outline

(15 mil Kovar Header)

| Inchas Miliimeters
A LorM | Dimension | Min, Wax, | Min. Wax.
B Lead 3 A_| 240 260 | 6.09 660
8 016 019 Al 48
—— ——1 [ 016 021 41 53
D E D 335 370 8.51 9.40
——— ———1 )7 E 305 335 | 7.5 851
y F .10085C 2.54BSC
'F' G| .2008SC 50885C
F H 009 125 22 311
—_ B ¢ e \?< T 0% T %
Y it K | 08 W5 | 73 | i
L 500 12.70
N M 1.500 38.10
H X nal nnected to case.
Mo e V] e &
85011798
In Accordance With JEDEC (TO-5) Outline
(60 mil Kovar or Steel Header)
liches Miilimeters
Dimension [ <Min. Max. | Min. Max.
A 240 260 | 6.09 6.60
B 016 019 Al 48
C .016 021 41 53
D 335 370 8.51 9.40
E 305 .335 .75 8.51
F .100BSC 2.54BSC
G .20085C 5.08BSC
H 009 125 22 3.7
J 028 034 Ril 86
K 029 045 13 1.14
L 500 12.70
M 1500 38.10
Notes: Lead No. 3 internally connected to case. N 45°BSC 45°BSC
Can material is_nickel.
65-011808
In Accordance With JEDEC (TO-18) Outline
(8 mil Kovar Header)
Inches Millimeters
‘:A LorM Dimenslon | Min. Max. | Min. Max.
— A 170 210 431 533
B 016 019 A1 48
T ] T [4 016 021 Al 53
D 209 230 5.30 5.84
D E —— ———16 E | .78 1% | 452 495
F 050BSC .27BSC.
J :{: ;:1 G .1008SC 2.54BSC
H 030 76
I S B C J_ | 0B 06 | 9 1.16
_,I “—H K 028 048 Nl 121
L 500 12.70
. M ]150 38.10
Notes; Lead No. 3 internally connected €.
Can material is nlc:k);.l’fo 10 cas N 45°BSC 45°BSC
£5-011818
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RAYTHEON/ SEMICONDUCTOR

Medium Current General Purpose Amplifier & Switch GB PNP

Packaging lnformaﬁon (Continued)

In Accordance With JEDEC (TO-78) Outline
(15 mil Kovar Header)
| +—Reference Plane Adjacent Two Island Package
<—Base and Seating Plane Inches Millimeters
e . . in. Max.
A M Lead No. 1 internally connected to one island. I]lmer:lnn 0‘:2‘5 0':;; r;; 47:))(
—| |p Lead No. 7 internally connected to other island. ) 0016 0,019 o.41 048
C_|0.016 0.021 | 041 0.53
D_ [0.3%5 0.370_| 851 940
E_ 10305 0.3% | .05 851
F_Jod20 0.160 | 3.05 406
G |0.200850 5.08B5C
H__|0.10085C 254BSC
J__10.009 0041 | 0.3 T
K_ 0028 0.0 | 0.1 0.8
L 002 045 1 074 1.1
M |0.500 750 (1270 | 18.05
N 0.050 1.7
P 10.250 635
R__0.010 0.045 | 025 1.14
¢ [3 45°BSC 45°85C
- R Note: Can material is nickel. 65011888
In Accordance With JEDEC (TO-86) Outline
14-Lead Flatpack
B Inches Millimeters
L
I .__?_'”:_HF_—! Oimsnglion | Min, Max. | Min. Max.
T 1 #§ == A 0030 0.070 | 076 1.77
§ = —= b M 80010 0019 [ 025 0.48
i ~ =D C - |0003 0006 | 008 0.15
¥ e > D (0240 0275 | 6.10 6.98
G T E_ (0240 0260 | 6.0 6.60
F 0.290 797
G__ |0.050BSC 1.2785C
F—] H_|0.008 0015 | 0.0 0.8
.ﬂtﬁ—ﬁ% J 10070 1.78
J_.I.__.E_.|_. J=l ¢ K__{0.005 0.035 | 0.13 0.89
AK L_ {0005 0.3
M (0004 0.10
65-011918
In Accordance With JEDEC (TO-89) Outline
6-Lead Flatpack
l—8—
F Inches Millimsters
_L —EJE Dimension| Min. Max. | Min. Max.
s - A_[0240 020 | 6.10 7%
} T ¢ B__[0.115 0.160 | 292 381
C_ [0.030 0.080 | 0.76 g
= — D_[0003 0006 | 0.08 15
] H E_ 0005 0.035 | 0.13 89
Seating F__| 0010 0019 | 0.5 0.48
g Plane G |0.10085 2.54B5C
H_ | 0.050BSC 1.278SC
| by b J_ {0070 | 0250 | 158 | 6%
= PF—7c K [0260 | 0650 | 660 | 1650
e e o

Raytheon
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GB PNP Medium Current General Purpose Amplifier & Switch

Packaging Information (Continued)

TO-116 Outline
14-Lead Plastic Dual In-Line Package

Inches Millimeters
'7‘ ma T T Ha 'T‘ Bimension| Min. Max, | Min. Wax.
. ) 020 508
B[00 0023 | 0.381 | 0584
C_|0030 0070 | 077 177
8 14 D |0008 0015 | 0204 | 0.381
N i—-‘ kel E_|0660 0785 | 6.6 | 19.04
>l i F 020 0280 | 559 7.1
E G020 0310 | 7.37 787
H__| 0.100BSC 254B5C
At | J__]0.100 25
K_ 0120 305
f L0020 051
r M |00 0102 | 051 259
o N_ | 0002 0087 | 0051 | 221
8] | | [ P 5| ¢ 5
85-0119€B

Similar to JEDEC (TO-116) Outline
14-Lead Ceramic Dual In-Line Package

s ¥ o e | Inches Millimeters
7 1 Bimenslon | Min. Max. Hin. Max.
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Raytheon Company 350 Eliis Street
ivi Mountain View, CA 84039-7016
Semiconductor Division (415) 968.9211
TWX: 910-379-6484
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