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2N4959

| The RF Line
Ic = -30mA
HIGH FREQUENCY
NP SILICON H |
PNP SILICON HIGH FREQUENCY TRANSISTORS TRANSISTORS

... designed for high-gain, low-noise amplifier, oscillator and
mixer applications. PNP SILICON

® Low Noise Figure (« 450 MHz —

NF = 3.0 dB (Max) — 2N4957
3.3 dB {(Max} — 2N4958
3.8 dB {Max) — 2N4959

e High Power Gain (@ 450 MHz —
Gpe = 17 dB (Min) — 2N4957
16 dB (Min) — 2N4958
= 15 dB (Min}) — 2N4959
® High Current-Gain — Bandwidth Product —
fT = 1.2 GHz {Min) & Ig = -2.0 mAdc — 2N4957
1.0 GHz (Min) @ Ig = - 2.0 mAdc — 2N4958, 2N4959
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*MAXIMUM RATINGS !
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO - 30 Vdc
N STHLE 10
Collector-Base Voltage Veso -30 Vdc P | EMITTER
X 2 BASE
Emitter-Base Voltage VEBO -3.0 Vde 3 COLLECTOR
Collector Current — Continuous Ic 30 mAdc 4 Cask
————
Total Power Dissipation «r Tp = 25°C Pp 200 mw NOTE AL AULES AND NOTES ASSOCIATED WiTh TO 72
Derate above 25'C 1.14 mW/C OUTLINE SHALL APPLY
Operating and Storage Junction TJ Tag - 6510 +200 °C ' on ; :::;U'QET%SI l Mmmmx !
Temperature Range ‘ , : el el o j e
“Indicates JEDEC Registered Data. B 452 | 4% | 08 | 0195 |
¢ 1 430 53 | 010 | 0210 |
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2N4957, 2N4958, 2N4959

*ELECTRICAL CHARACTERISTICS (T4 - 25°C unless otherwise noted )
r Characteristic Symbol T Min L Typ —L Max T Unit
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage V(BRJCEQ -30 — — Vdc
(Ig = ~-1.0 mAdc, Ig = 0)
Collector-Base Breakdown Voltage V(BR)CBO -30 — — Vdc
ic = -100 pAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BRJEBO 3.0 — - Vdc
{lg = - 100 uAdc, I = 0)
Cotlector Cutoff Current IcBoO uAdc
{Veg = —10Vde, g = 0) — — 0.1
{(Vgg = ~10Vdc, Jg = 0, Tp - 150°C) — — -100
ON CHARACTERISTICS

DC Current Gain hrg 20 | 40 150 —
(lc = -2.0 mAdc, Vgg = 10 Vdc)

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Product (1) ag MHz
{lg = - 20 mAdc, Vcg = —10 Vdc, f = 100 MHz) 2N4957 1200 1600 2500
2N4958, 2N4959 1000 1500 2500
Collector-Base Capacitance Ceb — 04 08 pF
(Vcg = -10Vde, Ig = 0,1 - 1.0 MHz)
Small-Signal Current Gain htg 20 — 200 —
(Ic = -2.0 mAdc, Vg = - 10 Vdc, 1 = 1.0 kHz)
Collector-Base Time Constant rb'Ce 1.0 — 8.0 ps
flg = 2.0mAdc, Vcg - 10 Vdc, f = 63.6 MHz) |
Noise Figure NF dB
{lc = -2.0 mAdc, VcE 10 Vde, f - 450 MHz}  2N4957 — 26 3.0
2N4958 — 29 3.3
2N4959 — 3.2 38
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Gpe
(VGg = ~10Vde, Ic = —2.0 mAdc, f - 450 MHz) 2N4957
2N4958
2N4959

*indicates JEDEC Registered Data.
(1) fy is defined as the frequency at which thye| extrapolates to unity.
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NF NOISE FIGURE 'dBI

Rg. SOURCE RESISTANCE (OHMS

Vin
RG - 50 0hms LV

2N4957, 2N4958, 2N4959

FIGURE 1 — NOISE FIGURE AND POWER GAIN
TEST CIRCUIT
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FIGURE 3 — NOISE FIGURE versus FREQUENCY
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2N4957, 2N4958, 2N4959

COMMON EMITTER CIRCUIT DESIGN DATA
VCE = ~10Vdclec = ~2.0mA

FIGURE 7 — TRANSDUCER GAIN
versus FREQUENCY
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FIGURE 9 — LOAD ADMITTANCE
versus FREQUENCY {REAL)
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FIGURE 11 — SOURCE ADMITTANCE
versus FREQUENCY {REAL)
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NOTE 1

Figures 7 through 18 are included 1o ¢ssist the circuit designer (0 determin
ing the stabiity of his particular circut Two stability criterid are given in
these figures

The Linvill "C” faclor® s a measure of transistor stabnlity when the input
and output are terminated in the worsl case (open circuit) condition When

* “Teansistors and Active Creconts  Linvill and Gidbons McGraw Hil 1901

FIGURE 8 - LINVILL STABILITY FACTOR
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FIGURE 10 — LOAD ADMITTANCE
versus FREQUENCY (IMAGINARY)
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FIGURE 12 — SOURCE ADMITTANCE
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C" s less then 1.0, the circuit o unconditionatly stable When “C'' s grester
than 10, the cucurt is potentdlly unstabie
The Stern "K' factor! has been defined to determine the slability of ¢
pracucdl amplifier termindted in finite Joad and source admittances If “K”
15 gredater than 1.0, the cacuit will be stable. (1 {ess than 1.0, the ciccunt will
be unstabte. For further detads, see Application Note AN 2154
1 "Stabiiy and Power Guin of Tuned Transistor Amphitiers,
VR E . March 1967

Asthur P Stern, Proc
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G, TRANSODUCER GAIN (dB}

Gy, REAL PART OF LOAD AOMITTANCE {mmhos}

Gs, REAL PART OF SOURCE ADMITTANCE (mmhos)

2N4957, 2N4958, 2N4959

COMMON BASE CIRCUIT DESIGN DATA
Ve = - 10 Vdelg = —2.0 mA

FIGURE 13 - TRANSDUCER GAIN
versus FREQUENCY
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2N4957, 2N4958, 2N4959

FIGURE 19 — SMALL-SIGNAL CURRENT GAIN FIGURE 20 — POLAR hge
versus FREQUENCY
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2N4957, 2N4958, 2N4959

Y PARAMETERS versus CURRENT

{f = 450 MHz)
COMMON BASE COMMON EMITTER
VeB = - 10 Vde VeB = —16Vde ——— Vg = - 10 Vde VCE = -15Vde ——
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80 16
D) l | [ FERL -
E ‘ 1 £ +bip
£ 50 —_— £ 1 - A =
g w0 il e il = g — P T
k4 =t — z Gie_ "1 —
E e - E 8o =
z =% 3
< < 60
- it ~
g 5 i 2 a0
2 Vg J z T
£ w0 } 220 L L
0
0
FIGURE 27 — FORWARD TRANSFER ADMITTANCE FIGURE 28 — FORWARD TRANSFER ADMITTANCE
w QU s T
s CT T —
£ [ vibgy = =1 —1 - 1 ~=
2 ap— i E :
< < by
S T = |
31— g2 — At
E 2E
= z e ]
£ g | I s e
7l AT A O -
S Pld I IR BN R 1
20 ] | 2 o !
FIGURE 30 — QOUTPUT ADMITTANCE
4.0 - 4L T
z R ; _
€ £ === —F—F— 3
= 30 = 30—+ j e
% é -\:I Lo +ibge
5 5 ]
E 20 E 20 — B e ! -
< < [
: S L A S
2 2
& & T
5 10 5 1_0\—1, e
=) e Bou
2 S 1
o []

FIGURE 32 — REVERSE TRANSFER ADMITTANCE
§ ['E:] é 14 L -
< z | S N _ N
£ 2l
Z 08})- E 12— ——y- -4 s T

-
< 2 [ _
El._ E,"* L 4. I - — 7"’" - \.V
2504 52 | | 1
;E 55 = .F. — —] — T_— — _—}
£ £ b b econ I
v w
S TR Tt e i s
w > N
>0 £ 06 I
T -20 —40 —6.0 -80 —10
i, COLLECTOR CURRENT (mAdc) I¢. COLLECTOR CURRENT (mAdc)

MOTOROLA RF DEVICE DATA

2-33



2N4957, 2N4958, 2N4959

COMMON BASE y PARAMETER VARIATIONS
(Ve - 10 Vdc, ig —~ - 2.0 mAdc)

y PARAMETERS versus FREQUENCY
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2N4957, 2N4958, 2N4959

COMMON EMITTER y PARAMETER VARIATIONS

{Veg = -10Vde, Ig = - 2.0 mAdc)

y PARAMETERS versus FREQUENCY

FIGURE 41 — v, INPUT ADMITTANCE

POLAR y PARAMETERS versus FREQUENCY

FIGURE 42 — yjq INPUT ADMITTANCE
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