SONY.

2SK125

Silicon N-Channel Junction FET

Description

The 2SK125 is an N-Channel silicon junction
type field effect transistor developed for low-noise
amplification at frequencies up to UHF. It is espe-
cially suitable for when a wide dynamic range is
required.

Features
e High power gain

12.5 dB {Typ.)

{f =100 MHz Gate grounded)
® Low noise figure

1.5 dB (Typ.)

(f =100 MHz Gate grounded)
¢ Wide dynamic range

3rd intermodulation distortion

—52 dB (Typ.)

{f =100 MHz at 100 dBu input)
¢ Small inverse transfer coefficient

IS12/= 0.035 {Typ)

{f =500 MHz Gate grounded)

Structure
Silicon N-Channel junction FET.
Application
UHF band amplification, mixing, oscillation,

analog switches.

Absolute Maximum Ratings (Ta = 26°C)

¢ Drain to gate voltage VDGO 35

® Source to gate voltage VSGO 35

® Drain current ID 100

® Gate current 16 10

¢ Channel temperature Tj 120

e Storage temperature Tstg —50to +120

¢ Allowable power dissipation PD 300

Package Outline Unit: mm
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SONYs 25K125

Electrical Characteristics

Ta = 25°C
tem Symbol Condition Min. Typ. Max. Unit
Gate cutoff current less Vs = — 18V, Vps =0 -10 nA
Gate to source voltage VGss I6 = 10uA, VDS =0 -35 v
. VDS =10V, Vs =0
Drain current loss P.W =300us 40 75 mA
Gate to source cutoff _ _
voltage VGS(OFF)| VDS =10V, ID=100uA -2 —6 \
Forward transfer Vbs =10V, Ib =10mA
conductance IYts| f=1kHz 10 14 mS
Reverse transfer Crss VDG =10V, IS =0mA
capacitance f=1 MHz, source grounded 26 3 pF
. Vb =10V, Io =10mA “1
Power gain PG =100 MHz, BW =2.8 MHz 10 12.5 dB
Vo =10V, Ib =10mA "1
e f=100 MHz, BW =2.8 MHz
Noise figure NF | At the NF of the amplifier 18 25 d8
in the next stage is 4.2 dB
. VDG =10V, ID=10mA, =2
'(';i‘s‘:g;‘t?;‘“'am" MD | f1=100MHz, f2=100.1 MHz, —-45 | —52 d8
at 100 dBu input
Junction to ambient .
thermal resistance b-a 190 ‘cwW

Note) *1. See the 100 MHz, PG, NF, test circuit.
*2. See the 100 MHz IMD test circuit.

Mark Classification
L3 — 1oss {mA)
o SK125 Rank Vos = 10V
b L—— I;] q Vs = OV
2 40to 75
loss Rank / \. Lot No. 3 40t0 52
4 4B8to 63
5 571075
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SONYs: 25K125
Standard Circuit Design Data Ta = 26°C
tem Symbol Condition Typ. Unit
Input resistance rig 70 Q
Input capacitance Cig VDG = 10V, b = 10 mA 3.0 pF
Output resistance Tog f =100 MHz 5 Kk
Output capacitance Cog 3.0 pF
Power gain PG VbG = 10V, Ip = 10 mA 7.0 dB
Noise figure NF f = 500 MHz, BW = 12 MHz 40 dB
- VDG = 10V, Ib = 10 mA
Reverse transfer coefficient |s12] = 500 MHz 0.035
Equivalent input noise voltage en Ylf 1=kl1-|2v’ b =10 mA 3 nV/\/Hz
Drain source ON resistance R(ON) Ib = 10 mA, VGs = OV 35 Q
Drain cutoff current DIOFF) Vbs = 10V, VGs = - 10V 0.1 nA
100 MHz PG, NF Test Circuit
~25gF L2 SpF
IN ouT
500 @ soa
Lt 2spF L3
|—.J"|nF '_wa
Vs Vo
L1 . 0.45 ¢mm polyurethane wire $3 mm 105t
L2,L3 : 0.45 ¢mm polyurethane wire $é3mm 55t

—-217 -



SONY: 25K126

Output Characteristics

Drain current vs. Drain source voltage Drain current vs. Drain source voltage
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VDS - Drain source voltage (V) Vos - Drain source voltage (V)
Transfer Characteristics
Forward transfer admittance
Drain current vs. Gate source voltage vs. Gate source voltage
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VGS - Gate source voltage {V} VGS - Gate source voltagé (V)
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SONYs

25K125

Crss - Feedback capacitance (pF)

PG - Power gain (dB)

10

Feedback capacitance vs. Drain gate voltage

{=1MHz
H
L
a3
\\
\N\
—
1 2 5 10 20
VDG - Drain gate voltage (V)
Common-gate power gain noise figure
vs. Drain current
f=100MHz
Voc=10V S
/
PG
/
—
NF
\\‘
2 5 10 20

Ip - Drain current (mA)

NF - Noise figure {dB)
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SONY: 25K125

Common Gate Y-Parameter

Drain current characteristics (VDG = 10V, f = 100 MHz)
— = — Drain gate voltage characteristics (ID = 10mA, f = 100 MHz)

Input admittance Forward transfer admittance
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Ip - Drain current (mA) ID - Drain current {(mA)
VDG - Drain gate voltage (V) VDG - Drain gate voltage (V)
Reverse transfer admittance B Output admittance
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ID - Drain current (mA) ID - Drain current (mA)
VDG - Drain gate voltage (V) VDG - Drain gate voltage (V)
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SONY: 25K125

Common Gate Y-Parameter vs. Frequency (VDG = 10V, ID = 10mA)

Input admittance Forward transfer admittance
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SONYs

25K125

Common Gate S-Parameter vs. Frequency (VDG =

10V, ID = 10 mA)
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SONYs 25K125

Intermodulation distortion characteristics

Y T T 0 T T
B f1=100MHz ‘g fi=100MHz
3 fz = 100.1MHz - | f2=100.1MHz
8 Voo=10V .g Voo =10V
I V1=V, = 100dBx s »=10mA
B 20 L Wy =-21v) 4
o 'zcj [ 2. /
[~
2 2 /
@ g
= =]
°Q
3 \ 5§ 3rd
£ -4 £ -a0
54 8 /
£ 3rd = 5th
)
o [a) 4
s 2 /
= Sth : less than —65dB
- 80 . . L -60 L
-3 -2 -1 0 90 100 110 120
VGs - Gate source voltage (V) V1, V2 - Input signal level (dBu)

Block Diagram for IMD Measurement

SG1 f1 f2

Spectrum
20dB
JIG ATT Analyzer ?

| 00 3rd order
w P 10
i I ; 5th order IMD

20 =500
Vs Vo M1 Mixing PAD

2f1-f2 2f2-f1
3f1-2f2 3f2-2f1
100 MHz IMD Test Circuit Derating curve
25pF L2 10pF
N ouTt —
5041 500 2
w F esoroyL3 £ \
c
£ 400 ™,
}1,"; mlnF 3
2 free air
Vs Vo h-)
-
[
3
n? 200
L1 0.45 émm polyurethane wire 36 mm 1051
L2,L3 : 0.45 émm polyurethane wire 3émm 551 cl:
o
[}
0 40 80 120

Ta - Ambient temperature (°C)
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