2N2857
IN3839

The RF Line

NPN SILIC
RF SMALL-SH

NPN SILICON RF SMALL-SIGNAL TRANSISTORS

. . . designed primarily for use in high-gain, low-noise amplifier, oscil-
lator, and mixer applications.. Can also be used in UHF converter
applications.

® High Current-Gain—Bandwidth Product —
fT=1.6 GHz (Typ) @ I¢ = 8.0 mAdc

@ |ow Noise Figure —
NF =3.9dB (Max) @ f = 4560 MHz — 2N3839

Low Collector-Base Time Constant —
rh'Ce = 15 ps (Max) @ g = 2.0 mAdc

£y

Characterized with Scattering Parameters

Ideal for Micro-Power Applications

*
MAXIMUM R 0.500
MIN
i 0.016
Symbol Value Unit So7s DA
VCEQ 15 Vdc X
Ve 30 © Vde
VER 25 Vdc
I 40 mAde 0.100
Total Device Dissipation @ T o = 26°C Pp 200 mw Pin 1. Emitter
Derate above 25°C 1.14 mw/°C 2. Base
- 3. Colfectar
Total Device Dissipation @ T¢ = 25°¢C Po 300 mwW 4. Case
Derate above 250C 1.72 mwW/°C 0.028
Storage Temperature Range Tstg ~65 to +200 - | °c b0%8

‘ CASE 20(10)

TO-72 PACKAGE

Active Elements Isolated from Case .’

* Indicates JEDEC Registered Data.
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2N2857 @ 2N3839

*ELECTRICAL CHARACTERISTICS (T A = 259C unless otherwise noted)

Characteristic

Symbol |

Min

Typ

Max

Unit

~OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage®*
(lc =3.0 mAde, Ig = 0)

BVcEO

Collector-Base Breakdown Voltage
{Ic = 1.0 pAdc, Ig = 0)

BVcgo

30

Emitter-Base Breakdown Voltage
(I =10 pAdc, Ic=0)

BVEBO

25

Collector Cutoff Current
(Ve =15 Vdc, Ig = 0)
{Veg = 15 Vde, IE = 0, Ta = 150°C)

Both Types
2N3839

Iceo

- ON CHARACTERISTICS

DC Current Gain
{lc'= 3.0 mAde, Vg = 1.0 Vdc)

hrE

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product D
(Ic = 5.0 mAdc, Vog = 6.0 Vde, f = 100 MHz)

2N2857

2N3839 |

Collector-Base Capacitance
{Veg=10 Vde, Ig = 0, f= 0.1 to 1.0 MHz)

1900
2000

‘MHz

1.0

pF

.~ 8mall-Signal Current Gain
- {lg =2.0 mAdc, Vg = 6.0 Vdc, f = 1.0 kHz)

50

220

Collector-Base Time Constant
(tg = 2.0 mAdc, Vg = 6.0 Vdc, f=31.9 MHz)

4.0
1.0

15
15

ps

Noise Figure (Figure 1)
{lg=0.1 mAdc, Vcg = 1.0 Vdc, Rg =50 ohms, f =450 M
(Ic=1.5 mAdc, Vg =6.0 Vde, Rg =50 ohms, f = 46

FUNCTIONAL TEST

5.8
4.1

4.5
3.9

dB

Common-Emitter Amplifier Power Gain (Fig
{Ig =0.1 mAdc; Vg =1.0 Vdc, f = 450

(= 1.5 mAde, Vg = 6.0 Vde, f= 450 MH:

12.5

1"

19

dB

Power Output (Figure 2}
(tE=12mAdc, Vg = 10 Vi

Pout

30

mWw

: ’*:lndicates JEDEC Registered D
) Motoraola quarantees

@ fr is defined as the fre
@ Micro-Power Spe

in addition to JEDEC Registered Data.
at which |hg| extrapolates to unity.
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NF, NOISE FIGURE (dB)

FIGURE 1 — TEST CIRCUIT FOR NOISE
FIGURE AND POWER GAIN

[ ]
2 g L3 } L2 Capacitance values in pF
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1000

——

VEE=-7.5 Vde =
Capacitance values in pF

L1, L2 — Silver-plated brass rod, 1-1/2” long and 1/4" dia. Install
at least 1/2" from nearest vertical chassis surface.
L3 — 1/2.turn #16 AWG wire, located 1/4" from and
parallel to L2.
* — External interlead shield to isolate callector lead from
emitter and base leads.

Neutralizatian Procedure:

(A} Connect 450-MHz signal generator (with Rg =50 ohms) (F) - Repeat steps (A), (B), and f retuning
to input terminals of amplifier. IS necessary.
(B}  Connect 50-chm RF voltmeter across autput terminals

of amplifier.

(]

@
(E)

FIGURE 2 — TEST CIRCUIT FOR
OSCILLATOR POWER OUTPUT

() VEE Hvee

L1 — 3 turns #16 AWG wire,

Apply VEE, and with signal generator adjusted for
output from amplifier, tune C1, €3, and C4 for
maximum outpet.

Interchange connections to signal generaty
RF voltmeter.
With sufficient signal applied to ouggut
amplifier, adjust C2 for minimi igati
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FIGURE 3 — NOISE FIGURE versus FREQUENCY

RE 4 — NOISE FIGURE versus SOURCE
RESISTANCE AND COLLECTOR CURRENT
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FIGURE 5 — NOISE FIGURE versus SOURCE
RESISTANCE AND COLLECTOR CURRENT
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| 2N2857 ® 2N3839

fT. CURRENT-GAIN-BANDWIDTH PRODUCT (GHz)

Yie, INPUT ADMITTANCE {mmhos)

vie, FORWARD TRANSFER

FIGURE 6 — CURRENT-GAIN— : FIGURE 7 — NOISE FIGURE AND POWER GAIN
BANDWIDTH PRODUCT versus COLLECTOR CURRENT
2.0 10 B %
18 —VCE = 6.0 Vdc
Rg ~= 50 Ohms 2
16 801 t= 450 MHz
B ] g
14 pae S e N 15 2
g o
1.2 T A, o
~d w
L w =
1o}—<] \ £ ool LS 02
e ' = |/ g
0.8 z @
\ 2.0 5.0
0.8
04 0 0
1.0 2.0 3.0 50 70 10 20 30 40 0.1 20 50 7.0 10
IG, COLLECTOR CURRENT (mAdc) - fg, COLLECTOR CURRENT (mAdc)
FIGURE 8 — INPUT ADMITTANCE FIGURE 9 — QUTPUT ADMITTANCE
versus FREQUENCY versus FREQUENCY
20 T T
18 | VeE=6.0Vde | Vee=8.0Vde
Ig =15 mAdc 3 - Ig = 1.5 mAde
16 £ 80
E 4
14 W 10 +iboe
12 % 6.0 /
10 E 5.0 //
=
2 e
8.0 = 40 Z
=
6.0 £ 30 =
/ 2
40 3 2.0 =
) = Goe L~
2.0 1.0 -
0 —] 0 ]
100 150 200 ¢ 400 500 600 800 1000 100 150 200 300 400 500 60D 800 1000
REQUENCY {MHz) f, FREQUENCY MHz)
RE 10 — FORWARD TRANSFER FIGURE 11 ~REVERSE TRANSFER
MITTANCE versus FREQUENCY ADMITTANCE versus FREQUENCY
3 50 T
B £ 45 | Vee=6.0Vdc
1 E ™ Ic =1.5mAde
& 40
dfe =
<
~ 35
=
N\ — % .0 L/
< —jb,
% et \j = 25 arl A/
L N 7} e
2“ itfe z 20
15 \ F 15 /
(11}
10 / AN E 10 - ]
o —
5.0 ) ~Gre
0 £ 1 r
100 150 200 300 400 500 600 800 1000 100 150 200 300 400 500 600 800 1000
f, FREQUENCY (MHz) f, FREQUENCY (MHz)

@ MOTOROLA Semiconductor Products Inc.




300

;400

500

600

709

8095

90

1000
1109

1200

1300

1409

1500

200 100 e J/O 3400 3300
1.0;
03 3200
0.8
100 MRz
077
3100
0.5
035
3000
100 MHz
o 200 MHz
\ 03 -
Veg= 6.0V ic = 5.0 mAdc S0
02
Wi 300 MHz
280°
0.1
200 MHz I¢= 1.5 mAdc
2700
300 MHz 3 500 MHz
\ H 2600
500 MH RSA Loo
700 MK 900 MH
2.
T 2500
900 MHz
511
' 2400
: 2300
176 = Z| =50 Qhms
1 } ‘ T
T 2200
1 1T
1600 1700 1800 1900 2100

200

FIGURE 14 — S92, REVERSE TRANSMISSION COEFFICIENT
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FIGURE 13 — Sz, OUTPUT REFLECTION COEFFICIENT -
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2N2857 ® 2N3839

"FIGURE 16 — Sﬁ, INPUT REFLECTION COEFFICIENT AND S»5, OUTPUT REFLECTION COEFFICIENT
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