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7597360 RAYTHEON COy 27C 03535 D
PRODUCT SPECIFICATIONS SMALL SIGNAL TRANSISTORS
. T-29-/
Low Level, Low Noise, 7
High Gain Amplifiers
AR A
Description Popular
General purpose amplifier for low Types
level, low noise and high gain 2N930/JAN
amplifier applications. The PNP 2N2484/JAN
compliment is the GL. ON3117
Dimensions
Die Size: 19 x 19 mils
Bonding Pad Size:
Base 3.2 mil Diameter
Emitter 3.2 mil Diameter

Electrical Characteristics (at 25°C ambient temperature unless otherwise stated)

. 2N930JAN 2N24B4JAN
Parameter | Conditions Min Typ Max Min Typ Max Units
BVceo lc=10mA.l8=0 45 60 60 75 Volts
BVcso fc=10uA, le=0 60 130 60 150 Volts
BVeso lc =0, Ie = 10pA 6 95 6 95 Volts
Iceo lB=10 Vee=5V 0.01 2 0.01 2 nA
lces Ves = 0. Voe = 45V 0.01 2 0.01 5 nA
lces Ves = 0. Vce = 45V, Ta = 150°C 0.01 10 0.01 10 A
Icso [e=0, Vcs = 45V 0.01 10 0.01 10 nA
leBo lc =0, Ves = 5V 0.01 5 0.01 2 nA
Hre Ic = 1uA. Vee = 5V 45 200
Hre Ic = 10uA, Vce = 5V 100 150 300 200 | 320 | 500
Hre lc = 10pA, Vce = 5V, Ta = -55°C 20 80 35 175
Hre Ic = 100uA. Ve = 5V 225 450
Hre Ic = 500pA. Vee = 5Y 150 300 250 510
Hre Ic = 1mA. Vce = 5V 250 580
Hre Ic = 10mA. Vce = 5V 450 600 650 | 800
hie (ac) Ic = 1TmA, Vce = 5V, f = 1kHz 150 600 250 900
hte fc = 500uA, Vet = 5V, f = 30MHz 15 29 6 2 3.1 7
VeE(san lc = 1mA, ls = 100xA 0.05 0.3 Volts
Vee(san {c = 10mA, I = 500.A 0.1 1 Volts
VBEton) fc = 100uA, Vee = 5V 05 | 057 | 07 Volts
VBE(SAT) Ic = 10mA, I8 = 500pA 0.6 0.72 1 Voits
Cob Vea=5V, =0 . 19 8 19 5 pF
Cib Ves =05V, lc=0 3.9 6 pF
Ic = 10uA, Vee = 5V,
NF f= 100Hz. Rs = 10k0) 05 5 0.5 75 dB
Ic = 101A, Vce = 5V,
NF f = 1kHz, Rs = 10kO, 05 3 0.5 3 dB
Ic = 10uA, Vee = 5V,
NF f = 10kHz, Rs = 10k 05 | 3 05 1 2 d8
NF Ic = 10uA, Vce = 5V, Bw = 15.7kHz 1.3 3 dB

RAYTHEON COMPANY e Semiconductor Division e 350 Ellis Street ® Mountain View, CA 94042
Printed in U.S.A, January 1982
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Low Level, Low Noise - 29-\1
High Gain Amplifiers

[~ e
CL Single Transistors

Electrical Parameters @ 25°C Ambient Temperature
BVca0 BVceo BVES0 Hee @ lo/VecE VCE(SAT) @ c/IB i Cob NF

Product Min Min Min Volts MHz pF dB

Type Pka. @10A | @10mA | @ 10A | Min/Max | mA/V Max mA/mA Min Max | Max kHz
2N757A T0-18 75 60 6 18/40 1/5 1.0 10/1 60 6 24 1.0
2N759AJ T0-18 75 60 8 36/90 1/5 1.0 1011 60 6 24 1.0
2N760A T0-18 60 60 8 76/333 115 1.0 10/1 8

2N760AJ T0-18 75 60 8 76/333 1/5 1.0 10/1 60 6 24 1.0
2N929 T0-18 45 45 5 60/350 115 1.0 10/05 30 8 4 15.7
2N929A T0-18 60 45 6 607350 1/5 05 16/0.5 45 6 4 15.7
2Ng29J 10-18 60 45 6 40/120 | 0.01/5 1.0 10/0.5 45 8 3 1.0
2N930 T0-18 45 45 5 100/300 | 0.01/5 1.0 10/05 30 8 3 15.7
2N9304.TX.V T0-18 60 45 6 100/300 | 0.01/5 1.0 10/0.5 45 8 3 1.0
2N930A T0-18 60 45 6 100/300 | 0.01/5 | 05 10/05 45 6 3 15.7
2N9308 T0-18 60 45 6 100/300 | 0.01/5 | 05 10/05 45 ] 3 15.7
2N2483 T0-18 60 60 6 40/120 | 0.01/5 | 035 1/0.1 60 6 4 15.7
2N2484 T0-18 60 60 6 100/500 | 0.01/5 035 111 60 6 3 5.7
2N2484J).TX.V T0-18 60 60 6 200/500 | 0.01/5 | 0.3 1/0.1 60 5 3 15.7
2N2509 T0-18 125 80 7 251- 0.01/5 1.0 5/0.5 45 6 7 1.0
2N2510 T0-18 100 65 7 150/500 | 10/5 1.0 5/0.5 45 6 4 1.0
2N2511 T0-18 80 50 7 240750 | 10/5 1.0 5/0.5 45 6 4 1.0
2N2586 T0-18 60 45 6 120/360 | 0.01/5 | 05 10/0.5 45 7 3 10
2N3117 T0-18 60 60 6 250/500 | 0.01/5 | 035 1/0.1 60 45 1 1.0
2N4104 T0-18 60 60 10 400/800 | 0.01/5 | 0.3 14 90 45 1 1.0

CL Dual Transistors

Electrical Praperties @ 25°C Ambient Temperature

BVceo BVeeo BVego Hre @ Ic/Vee Matching | Vcesan @ le/is | Veesatt @ le/Is i Cob
Product Min Min Min Hee | Vve | Volts Volts MHz | pF
Type Pkg. (@ 10.A | @ 10mA |@ 10uxA | Min/Max | mA/V % | mV | Max | mA/mA | Max | mA/mA | Min | Max
2N2453 T0-75 60 30 7 150/600 115 0] 3 1.0 5/05 | 09 5105 | 60 8
2N2639 T0-77 45 45 5 50/300 { 001/5 | 10 | 5 1.0 10/05 | 1.0 | 10/05 | 80 8
2N2639J.TX.V | TO-77 45 45 5 50/150 [ 001/5 | 10 | 5 i.0 10/05 | 1.0 | 10/05 | 32 8
2N2640 T0-77 45 45 5 50/300 { 0.01/5 | 20 |10 1.0 10/05 | 1.0 | 10/05 | 80 8
2N2641 T0-77 45 45 5 50/300 | 0.01/5 1.0 10/05 | 1.0 | 10705 | 80 8
2N2642 T0-77 45 45 5 100/300 [ 0.01/5 | 10 | & 1.0 10/05 | 1.0 | 10/05 | 80 8
2N2642J.TX.V | TO-77 45 45 5 100/300 | 0.01/5 | 10 | 5 1.0 10/05 | 1.0 | 10/05 | 32 8
2N2643 T0-77 45 45 5 100/300 | 0.01/5 | 20 |10 1.0 10/0.5 1.0 | 10/05 | 80 8
2N2644 T10-77 45 45 5 100/300 | 0.01/5 1.0 10/05 | 1.0 | 10/05 | 80 8
2N2803 10-75 60 30 7 125/625 1/5 20 110 1.0 5/05 | 09 5/05 | 60 8
2N2903A T0-77 60 30 7 125/625 115 2015 1.0 5/05 | 09 5/05 | 60 8
2N2913 T0-75 45 45 6 60/240 | 0.01/5 0.35 1/0.1 60 6
2N2914 T0-75 45 45 6 150/600 | 0.01/5 0.35 1/0.1 60 6
2N2915 T0-75 45 45 6 60/240 | 001/5 | 10 | 3 0.35 1/0.1 60 6
2N2915A T0-75 45 45 6 60/240 | 0.01/5 | 10 15| 035 1/0.1 60 6
2N2916 T0-75 45 45 6 150/600 | 0.01/5 | 10 | 3 0.35 1/0.1 60 6
2N2916A T10-75 45 45 6 150/600 | 0.01/5 | 10 15 035 1/0.1 60 6
2N2917 T0-75 45 45 6 60/240 | 0.01/5 [ 20 | 5 0.35 1/0.1 60 6
2N2918 T0-75 45 45 6 150/600 | 0.01/5 | 20 |10 0.35 1/0.1 60 6
2N2919 T0-75 60 60 6 60/240 | 0.01/5 | 10 | 3 0.35 1/0.1 60 6

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
soley 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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Low Level, Low Noise
High Gain Amplifiers
L - -.. -~~~/

T-23- 11
CL Dual Transistors (Cont'd)
Efectrical Properties @ 25°C Ambient Temperature
BVceD BVCED BVego HFe @ Ic/Vee Matching | Veeisan @ Ic/I8 | VeEsat; @ le/Is i Cot
Praduct Min Min Min Hee | Vve | Valts Volts MHz [ pF
Type Pkg. |@ 10:A | @ 10mA [ @ 10:A | Min/Max | mA/V % | mV | Max [ mA/mA | Max | mA/mA | Min | Max
2N29194,TX.V | TO-77 70 60 6 60/240 | 0.01/5 [ 10 | 3 0.3 1/0.1 60 5
2N2919A T0-75 60 60 6 60/240 | 0.01/5 [ 10 | 15| 035 1/0.1 60 6
2N2920 T0-75 60 60 6 150/600 | 0.01/5 [ 10 | 3 0.35 1/0.1 60 6
2N2920J,TX,V | TO-77 70 60 6 175/600 | 001/5 | 10 | 3 0.3 1/0.1 1.0 1/0.1 | 60 5
2N2920A T0-75 60 60 6 150/600 | 0.01/5 | 10 | 15 035 1/0.1 60 6
2N2936 T0-75 60 55 5 1007300 { 001/5 | 10 | § 03 210.2 30 8
2N2937 10-75 60 55 5 100/300 | 0.01/5 0.3 2/0.2 30 8
SPI30F T0-89 45 45 5 100/300 | 0.01/5 1.0 10/0.5 30 8
SP2916F T0-89 45 45 6 150/600 | 0.01/5 | 10 | 3 0.35 1/0.1 60 6
SP2919F T0-89 60 60 6 60/240 | 0.01/5 | 10 | 3 0.35 1/0.1 60 6
SP2978F T0-89 60 60 6 60/240 | 001/5 { 10 | 3 0.35 1/0.1 60 6
SP2453AF T0-89 80 50 7 150/600 /5 10| 3 1.0 5/05 | 09 5/0.5 | 60 4
SP2484F T0-89 60 60 6 100/500 | 0.1/5 0.35 1/0.1 60 6
SP2639F 70-89 45 45 5 50/300 | 001/5 | 10 | 5 1.0 10/0.5 § 1.0 | 10/05 | 80 8
SP2642F T0-89 45 45 5 100/300 { 001/5 | 10 | 5 1.0 10/05 | 1.0- | 10/0.5 | 80 8
SP2915F T0-89 45 45 6 60/240 1 0.01/5 | 10 | 3 0.35 1/0.1 60 6
CL Quad Transistors
Electrical Properties @ 25°C Amblent Temperalure
BVcso BVCED BVEs0 Hre @ fc/Vce Veeisam @ le/is it Cob NF
Produet Min Min Min Voits MHz pF (il:}
Type Pkg. @I0A | @10mA | @ 10LA | Min/Max | mA/V Max mA/mA Min Max | Max kHz
SP930Q0 T0-116 45 45 5 100/300 | 0.01/5 1.0 10/05 30 8 3 15.7
SP930QDB T0-116 45 45 5 100/300 { 0.01/5 1.0 10/0.5 30 8 3 15.7
SP930QF T0-86 45 45 5 100/300 | 0.01/5 1.0 10/0.5 30 8 3 15.7
5P24840D T0-116 60 60 6 100/500 | 0.01/5 0.35 1/0.1 60 6 3 15.7
SP2484QDB TO-116 60 60 6 100/500 | 0.01/5 { 035 1/0.1 60 6 3 15.7
SP2484QF T0-86 60 60 6 100/500 | 0.01/5 1 035 1/0.1 60 6 3 15.7

QD = Quad Dip (Ceramic): QDB = Quad Dip (Plastic); QF = Flatpak

Typical Performance Characteristics

Common Emitter Small Signal
Characteristics vs. Collector Current
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High Gain Amplifiers
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Typical Performance Characteristics (continued)
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Low Level, Low Noise
High Gain Amplifiers
... ...~ ____-_ - .-~ - A
1= -
Typical Performance Characteristics (continued) A"

Base-Emitter On Volitage Forward Current Transfer Ratio
vs. Collector Current vs. Collector Current
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Low Level, Low Noise T-2a-17
High Gain Amplifiers

Typical Performance Characteristics (continued)

Collector-Base Leakage
Current vs. Temperature
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Packaging Information

In accordance with
JEDEC (TO-18) outline
(8 mil Kovar Header) Inches Millimeters
| Dimenslon | Min. Max. | Min. Max.
! A_| a7 210 | 431 5.33
l B 016 019 A 48
C 016 021 A 53
D 209 2830 | 530 584
E 178 195 | 452 495
F 050BSC 127BSC
G .100BSC 2.54BSC
H .030 .76
J 036 046 9 1.16
K 028 048 Wil 1.21
L 500 12.70 x
Notes: Lead No. 3 internally connected to case M 1.500 3,10 !
Gan material is nickel N_ | 45°BSC 45°BSC
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Low Level, Low Noise
High Gain Amplifiers

T-29 -\

<+—~Reference Plane JEgEagc(%'g'a;‘%eC‘)hﬂmne . Inches h'ﬂlllmelers
15 mil Kovar Header Dimension Min Max Min Max
+—Base and Seating Plane Adjacent Two Island Package A 0240 0260 6.10 6 60
A M . . B 0016 | 0019 | 041 | 048
. e . e comnecton o oier foarnd. | C | 0016 | 0021 | 041_| 08
D 0335 0.370 851 940
E 0305 0.335 775 851
F 0.120 0 160 3.05 406
G 0200 BSC 5.08 8SC
H 0.100 BSC 2.54 BSC
J 0.009 0.041 023 104
D K 0028 | 003 | 071 | 086
L 0029 0.045 0.74 114
M 0.500 0750 12.70 1805
N 0.050 127
P 0.250 635
¢ R 0010 0045 025 1.14
—{ [=—R Note. Can material 1s nickel s 45°C BSC 45°C BSC
<—Reference Plane In accordance with
<—Base and Seating Plane JE@EH% ('Iggzz'igauégpe lhes Ml s
. Dimension Min Max Min Max
o . f\djacent Two Island Package A 0165 3260 210 560
Lead No. 1 !nternally connected to one is!and. B 0016 0019 041 048
ol | P e Lead No 7 internally connected to other island. C 0016 0021 YT 053
D 0335 0.370 851 940
—NrT E 0305 | 08% | 775 | 851
P F 0.120 0.160 3.05 406
G 0200 BSC 508 BSC
— —1 H 0 100 BSC 254 BSC
¢ T z ¢ H J 0009 | 0041 | 023 | o4
E f K 0028 | 0034 | 071 | 086
— 1 L 0023 | 0045 074 114
. '-_f\ M 0500 | 0750 | 1270 | 1905
- - C N 0050 127
B p 0250 635
- R 0010 | 005 | 025 | 114
—| [*—R Note Can matenial 1s mckel k S 45°C BSC 45°C BSC
«—Reference Plane JEISEagc(g'g?;ﬁc)e(;vL::lr;ne
«—Base and Seating Plane 15 mit Kovar Header
Adjacent Two Island Package
Inches Millimeters
le—A Dimension | Min. Max. | Min. Max.
- Load No 7 internaly connacted o athe rang A_[015 | 085 | 4t | 470
B 0.016 0.018 041 048
S [ [T 0021 041 053
1] 0335 0370 851 940
o E 10305 0.335 1.75 851
F 0120 0.160 305 406
% o G |0200BSC 5(8BSC
H H 0 100BSC 2.54BSC
E i J 10009 0041 _| 0.3 104
E K 0028 .034 071 086
E L0629 o5 | 074 114
- M 0500 750 11270 19 05
— - \ c N 050 1.2
B P 0.250 635
T R__10.010 0045 | 025 114
€ S 45°8SC 45°85C
— {=—R Note' Can matenal 1s nickel.
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Low Level, Low Noise
High Gain Ampilifiers

Packaging Information (Continued)

27C 03542

a7 pEf]75973u0 oooasuz &

D

T-aA-n

In accordance with
JEDEC (TO-86) Outline
14 Lead Flatpak
B Inches Millimeters
L ——”<—H ¥ Dimension | Min. Max. | Min. Max.
¢ =0 = =38 A__[0630 | 0070 | 076 | 17
T T = 1 M‘ B__[0.010_1_ 0015 | 035 0.48
R Wi— — C_ 0003 0006 | 008 0.15
— D__[0.240 0275 | 6.10 698
Ve 7 s B 1 E_|0240 | 0260 | 610 | 660
T & F 0230 737
G 0.050BSC 1.2785C
H 0.008 0.015 0.20 038
Hye b —F—— 70070 178
=
[) K 0.005 0.035 013 0.89
¢ T oo RE
M 0.004 0.10
In accordance with
JEDEC (TO-89) Outline
6 Lead Flatpak
5 —
j_ i Inches Millimeters
H Dimension| Min. Max. | Min. Max.
T‘Ef——i:i: A__|0.240 0250 [ 6.10 7.3
A G B [0.115 0,160 | 292 381
E{— ] C 0.030 0.080 0.76 2,03
: i H D 0.003 0.006 0.08 015
] . E 0.005 0035 0.13 0.89
Seating F_[00i0 | 0019 | 025 | 048
i E G 0.100BSC 2.54BSC
| j« K —— N H__[ 0.050BSC 1.278SC
T oL e Tom | o | oo | on
D ey S
Similar to
JEDEC (TO-116) Outiine
14 Lead Ceramic Dual-in-Line
oS on S e o T e Inches Millimeters
7 ] Dimension | Min. | Max. | min, Max.
A 200 508
8 014 023 036 058
8 14 C 030 070 0.76 178
'8 e e e e e D__ | 008 015 1020 038
N =] e I WY E . 185 1994
F 220 ] 310 559 187
E i le— F —»| G 290 I 320 |73 813
YW H _100BSC 2.54BSC
AI—L - [ ] l \ J 125 200 318 5.08
v K K .150 381
J L L 015 060 0.38 1.52
G
¥ 4 L M 098 249
. p D . N .005 0.13
Bl ~fu - ¢ —li- - G G 15

65-1021
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