SONY.

CXD7500M

Voltage Control Type Variable Resistor

Description Package Outline Unit: mm
CXQ7509M is a resistive gate type MOS.FF-ZT 8pin SOP(Plastic)
featuring linear current vs voltage characteristics 03
over a wide range of drain voltage low distortion and 5.0
good linearity make this device suitable for use as a 5 .
voltage controlled variable resistor. HAEH
[ ﬂ 02
Features | o ‘
J| ©
o Voltage controlled variable resistor O L <
o Good linearity, low distortion variable resistor. H B °
o As Vos-los characteristics are linear through a 1011 4
number of XV, the dynamic range is wide. 04~ " 0184y
o Signals up to VHF band can be handled. 1.27
Structure ] 1. NC 5. NC
Silicon P channel MOS FET a4l 2 Drain 6 Gs
\ 3. Source 7. GD
4, Sub 8. NC
SOP-8P-L031
Absolute Maximum Ratings (Ta=25°C)
o Drain to source voltage Vos —20(Ves=0V) v
o Gate to substrate voltage Vas —25 \
o Drain to substrate voltage Vos —-25 \Y
o Drain current Io *+15 mA
e Channel temperature Teh 80 °C
o Storage temperature Tstg —55 to +150 °C
o Allowable power dissipation Po 150 mwW
Equivalent Circuit and Pin Configuration (Top View)
NC Go Gs NC
bl [ L] L]
1.5k ;Emk
L~~~
¥
LB
NC ) s Sub
80961-HP
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SONY: CXD7500M
Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. Unit
Drain to source voltage Vbss lps=—10x A —-20 \'
Drain current los \’/FD:,;S_—;\;HE: \79 1 g\g oV -6 —10 mA
Threshold voltage VTHo Its\fs—ii\k Vos=—1V —-04 |~10 |—-25 \Y
Effective threshold voltage | Vrue fss\fs_'_ii%v'vosz _qy |704 |-12 |-30 |V
* Vas—VtHe=—10V,
Min. channel resistance Rcho * Ves=10V, 150 200 300 Q
Vos=—1YV,
Low frequency distortion LtHp X;":ggg? : °\L;t;___—1%dVBm 0.6 %
. . Vin=0dBm Vout=—6dBm o
Standard distortion STHD fin=1kHz, % Vas=10V, 0.4 %
Gete resistance ReGs-ap) Vsapy=—10V » 50 1000 MQ
Gete cutoff current lass \’;BSV :sor\—/—f \<;B\S/D=SO=VOV' —-0.2 1A

* Ves: Substrate (Base) -to Source Supply Voltage

* Go, Gs Shorted and tested.

Electrical Characteristics Test Circuit

Distortion
Channel Resistance

Parallel Equivalent Capacitance
Parallel Equivalent Resistance
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Fig. 1 Fig. 2
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SONYo,

CXD7500M

Drain to source conductance (mS)

THD-Distortion (%)

rp-Parallel equivalent resistance (kQ2)

Drain to source conductance vs.
Gate to source voltage
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Vas-Gate to source voltage (V)

Distortion vs. Frequency
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Parallel equivalent resistance,
Capacitance vs. Frequency
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Drain current vs. Drain to source voltage

los-Drain Current (V)

Cp-Parallel equivalent capacitance (pF)

THD-Distortion (%)
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Vos-Drain to source voltage (V)

Distortion vs. Load resistance
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A

fin=1kHz, Vin=0dBm -

Vout = —6 dBm, Vg = 10V |
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Ri-Load resistance (kQ)
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SONY.

CXD7500M
o Example of characteristics at L attenuator circuit
Attenuation vs. Gate voltage Distortion vs. Input signal frequency
T 2.5k
° L, attenuation circuit | ml= :olon f
1 20 L4 =3
o A | ~ = EET
\ 8\2 \\ N
g 20 ‘ \\ . L, attenuation circuit ‘g < N
p ‘ ‘ RLE1.2k 'g , ™| ce 'S;-F__-!»;OO
'4% 30 \\L\. 2.5k - N \\ Y \ Ves=10V
© 5 Sy e AY > Vin=0dBm
a3 ves L 3 Sk — e - =4 »d
s Ml e | B st o2 fin=1kHz
o] e Vout —
E - __vlmVl % L';Tn vlln V';%;l VBS=10V ot S = " - VOUT— —6dBm
e O Vin=0dBm . ,
, att ti » attenuatio L in- i
. attenuation attenuation fin=1kHz ilnput signal frequency (Hz)
I Threshold voltage
Vin=—1.0V
[ -3 -10 -3
Ve-Gate voltage (V)
; Distortion vs. Attenuation Distortion vs. Substrate impressed voltage
1
f’.‘\ Vin; +2008m e “~
4;\3 “\ 73K X N
S~ 1’\\ N c ! '
5 +104Bm N \‘\ vin . v.w“' _g >
€ V= \ o) >~y
: 'S 04:\ \\ Z >
a FTNXONT a Vin=0dBm
o L < fin=1kHz
\ \\ ol Vour=—6dBm
\\ \ V85=10v 1 (] 100
: L\ fin=1kHz Ves-Substrate impressed voltage (V)
4] L] 10 13 20 23 X

Attenuation (dB)

e Circuit for Practical Use
1) When used with source grounded

As the gate resistor is extremely high at several hundred MQ and the resistance values uneven, it is
advisable to attach a 1 to 10 MQ external resistor. Moreover, the value of the coupied capacitance C is

determined according to frequency band in use. As a guideline, use a cut off frequency less than 1/20

the lower limit value of the frequency in use.
2
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C: External Capacitance
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SONYs CXD7500M

2) For source to drain floating usage

Should the frequency of the control voltage be comparatively high and the transient distortion grow
problematically worse, source to drain is used floating.

D
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o 3 ves
Ve T
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LlC
S

3) Attenuation of the spacecharge effect

To attenuate non-linearity caused by the effects of Sub spacecharge effect, feedback 1/2 the drain to
source voltage. This should improve the distortion ratio.

|
D 1 > R2>®» Ri>
a) Ri 0 !

jwel et
ct !
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|
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4) Attenuator circuit examples (ves}
a
Vinput R Output b) inpur Output
o—vW » RS O [« -0
c =c
T"' C oy -
"""
(ves) T 2R 2R RE 3R
(Vo)
Lo} l(VG)
o— 7o) ° —0
(Ves)
c) Vo)
I nput Output
—- )
c -:!- 1——L =C :I.'-C
W
2R 3R 2 2R
O (Va1)
-0 (Vg2)
o o
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