
2N3783 thru 2N3785 
(GERMANIUM) 

PNP germanium epitaxial mesa transistors for high
gain, low-noise amplifier, oscillator and frequency 
multiplier applications. 

CASE 20 
(TO-72) 

MAXIMUM RATINGS 

Rating 

Collector-Base Voltage 

Collector-Emitter Voltage 

Collector-Emitter Voltage 

Emitter-Base Voltage 

Collector Current 

Total Device Diss~atioo @ T A = 250 C 
Derate above 25 C 

Junction Operating" Storage Temperature 
Range 

Symbol 

VCS 

VCES 

VCEO 

VEB 

Ie 
PD 

TJ , 
Tstg 

2N3783 2N3785 Unit 2N3784 
30 15 Vde 

30 15 Vde 

20 12 Vde 

0.5 Vde 

20 mAde 

150 mW 
2.0 mW/oC 

-65 to +100 °c 

FIGURE 1 - 200 MHz TEST CIRCUIT: POWER GAIN & NOISE FIGURE 
SHlno 

IN 

470 

2-l1 pF 

I 
eN 0.7 -9' pF 

L·I OUT 

0.7-9* PF~"*-fo) ~ 

470 pF 

JO.ODIIlF 

+10 -Vee 

2-609 

2-8pF 

MOTU. 

L·I 14 inch inside diameter. \i Incllionath, 4 turns #20 solid COjIper wire, center tapped. 

f.! 14 inch inside diameter, close wound, 3 turns #26 solid copper wire. 1:1 ratio 
bj·filler wound. 

* Hiah Quality piston type capacitor. 

Distance from emitter contact of trensistor 10 ,ro"': side 01 bypass capacitor 
should be kept minimum. 



2N3783 thru 2N3785 (continued) 

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted) 

Characteristic Symbol T est Conditions Min Typ Max 
Collector-Base BVCBO Ie: 100 ~Ade, IE : 0 2N3783,2N3784 30 - -Breakdown Voltage 2N3785 15 - -
Collector-Emitter BVCES IC : 100 ~Ade, V EB : 0 2N3783, 2N3784 30 - -Breakdown Voltage 2N3785 15 - -
Collector-Emitter BVCEO IC = 2 mAde, Ie = 0 2N3783, 2N3784 20 - -Breakdown Voltage 2N3785 12 - -
Emitter-Base BVEBO IE = 100 ~Ade. IC: 0 All Types 0.5 - -Breakdown Voltage 

Collector Cutoff Current ICBO VCB = 10 Vdc, IE : 0 All Types - - 5.0 

VCB : 10 Vde, IE = 0, TA = +550 C 2N3783, 2N3784 - - 50 

Emitter Cutoff CUrrent lEBO VEB = 0.5 Vde, Ie = 0 All Types - - 100 

DC Forward Current hFE VCE = 10 Vde, IC = 3 mAde 2N3783, 2N3784 20 - 200 
Transfer Ratio 2N3785 15 - 200 

Collector-Emitter VCE(sat) IC = 5.0 mAde, IB : 1.0 mAde 2N3783, 2N3784 - - 0.25 
Saturation Voltage 2N3785 - - 0.35 

Base-Emitter VBE(sat) IC: 5.0 mAde, IB = 1.0 mAde 2N3783, 2N3784 - - 0.55 
Saturation Voltage 2N3785 - - 0.65 

Small-Signal Forward 
Current Transfer Ratio hie IC : 3 mAde, VCE = 10Vde,l: 1 kHz 2N3783, 2N3784 20 - 200 

2N3785 15 - 200 

Current Gain - IT Ic = 3 mAde. VCE : 10Vde,l: 200 MHz 2N3783 800 - 1600 
Bandwidth Product 2N3784, 2N3785 700 - 1600 

Collector-Base r'C VCB : 10 Vde, IE = 3 mAde, I = 31.8 MHz 2N3783, 2N3784 1.0 - 6,0 
Time Constant b e 

2N3785 1.0 10 -
Collector-Base Cob VCB = 10 Vde, IE = 0, I = 100 kHz 2N3783,2N3784 - - 1.0 

Capacitance 2N3785 - - 1.2 

Power Gain Ge VCE = 10 Vde, IC = 3 mAde, f = 200 MHz 2N3783,2N3784 20 - 33 
2N3785 18 - 33 

Noise Figure NF VCE = 10 Vde, IC = 3 mAde, f = 200 MHz 2N3783 - - 2.2 

RG = 50 ohms 2N3784 - - 2.5 
2N3785 - - 2,9 

Power Gain (AGe) Note 1 Ge(AGe) VCE = 10 Vde, IC = 15 mAde, I : 200 MHz 2N3783 - - 0 
2N3784, 2N3785 - 0 -

Noise Figure NF VCE : 10 Vde, IC : 3 mAde, f = 1000 MHz 2N3783 - - 6.5 

RG: 50 ohms 
2N3784 - 7.0 -(Note 2) 2N3785 - 7.5 -

NOTE 1: AGe is obtained by increasing Ie' The circuit remains adjusted for VeE =- 10 Vdc and Ie =- 3 mAde. 

NOTE 2: This Noise Figure was obtained using Hewlett-Packard Type 342A Noise Figure Meter and Type 349A NOise Source. 
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2N3783 thru 2N3785 (continued) 

Y ... INPUT ADMITTANCE 
CHARACTERISTICS 
ITA = 25· C unless otherwise noted) 

INPUT ADMmANCE "rsus FREQUENCY 
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Y ... REVERSE TRANSFER ADMITTANCE 
CHARACTERISTICS 

ITA = 25· C unless otherwise noted) 

REVERSE TRANSfER ADMITTANCE versus FREQUENCY 
3.0 

I I I II 
VCE = -IOYdc 

I 2.5 t- Ic = -3 mAde 
II 

.§ 

Ii! 2.0 
~ 

i1 

I 
; 1.5 

~ 

! 1.0 

~ 0.5 

V 
V 

,/ 

> V ..... 
~ 

~ .... 
~ -&. ~~ 

I--' 
70 100 200 300 SOO 700 1000 

I. FREQUENCY (/MHz) 

REVERSE TRANSFER ADMITTANCE VlrsUS COLLECTOR CURRENT 
0.75 

'~200M~Z 
I 

t-- YeE=-IOVdc 

i O.SO 

I 
- boo 

i 
~ 0.2 5 

~ 
~ 

- -&. 

-8 -10 12 14 16 
Ie. COllECTOR CURRENT !mAl 

REVERSE TRANSFER ADMITTANCE VlrsUS COLLECTOR CURRENT 
3.0 

I 2.5 

Ii! 2.0 
~ 

i--k ,= 1000 MHz boo 

YeE = -IOVdc 

I 
; 1.5 

~ 

I 1.0 

"" • 0.5 "" ---r--- r-- -&. 

-2 -4 -6 -8 10 12 14 16 
Ie. COLLECTOR CURRENT !mAl 

2-611 



2N3783 thru 2N3785 (continued) 

y,.. FORWARD TRANSFER ADMITTANCE 
CHARACTERISTICS 

erA ~ 25' C .nless otherwise notedl 
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erA = 25' C unless otherwise notedl 
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2N3783 thru 2N3785 (continued) 

MAG & MAXIMUM NF versus FREQUENCY 
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