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DESCRIPTION

The SC9235 is an optimum CMOS IC which has been designed for

electronization of volume control of audio equipment, etc.

FEATURES

* Attenuation can be controlled from 0dB to -78dB by up, down
input.

* This IC have 20dB tap for loudness circuit.

* This IC features a built-in DC output circuit (7 level) for volume
level meter.

* Polysilicon resistors enables low-distortion, high-performance
volume systems.

* Volume level remains in backup mode with low current
consumption.

* Package is DIP16 and SOP16.

BLOCKIDIAGRAM

DIP-16-300-2.54

SOP-16-225-1.27 SOP-16-375-1.27

ORDERINGINFORMATION

Part/No. Package
SC9235 DIP-16-300-2.54
SC9235S SOP-16-225-1.27
SC9235A SOP-16-375-1.27
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ABSOLUTEMAXIMUMIRATING (Tamb=25°C)

Characteristics Symbol Ratings Unit
Supply Voltage VDD -0.3~15 \
Input Voltage VIN -0.3V ~ Vpp+0.3V \
Power Dissipation PD 300 mw
Operating Temperature Topr -40 ~ +85 °C
Storage Temperature Tstg -55 ~ +150 °C

ELECTRICALICHARACTERISTICS (Unless otherwise specified, Tamb = 25°C, VDD = 9V)

Characteristics Symbol TestConditions Min. Typ. Max. Unit
Operating Supply Voltage VDD |Tamb=-40 ~ 85°C 4.5 9.0 12 \
Operating Supply Current IDb  |No load,fosc=20Hz -- 0.3 1.0 mA
Backup Voltage Vop | oL 2.0 - 12 \

INH =
Backup Current IQD -- 0.01 1.0 mA
"H" Level VIH . ) 0.7VDD -- VDD
Input Voltage All input pin \%
"L" Level VIL 0 -- 0.3VDD
"H" Level IIH _ . . VIH=VDD -1 -- 1
Input Current INH Input pin mA
"L" Level liL VIiL=0V -1 -- 1
Pull Up Resistor RuP |UP,DN,INT Input pin 23 47 71 KW
Volume Resistor RvR |Between IN->GND resistor 31 44 58 kw
Analog Switch ON Resistor RoN [Analog switch ON resistor -- 500 800 W
Attenuation Error DATT |-- -- 0 +2.0 dB
Balance Between Left And Volume resistor error between left
, DRVR . - 0 +3.0 %
Right and right
Total Harmonic Distortion THD  |FIN=1kHz 0dB -- 0.01 -- %
Maximum Attenuation ATTMAX|VIN=1Vrms ¥dB -- 100 -- dB
Cross Talk C.T |RL=100kW 0dB -- 100 -- dB
Output Noise Voltage VN |Rg=600W -- 2.0 -- MVrms
OSC Frequency fosc |Cx=2.2nF, Rx=33kW -- 20 -- Hz
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PINCCONFIGURATION

PINIDESCRIPTION
Pin(No. Symbol PinlName Description
1 Vss Negative power supply pin )
— —| Power Supply terminal
16 VDD Positive power supply pin
2 ouT-1 .
Volume output pins
15 OuT-2 Volume circuit
3 IN-1 , .
Volume input pins
14 IN-2 ouT
4 TP-1 Tap output pins for IN
13 TP-2 loudness ™
GND
5 GND-1 Anal d o
nalog ground pins
12 GND-2 99 P
5 _ | Volume up, down control input pin.
uP Volume up input pin
L The 1 step / 1 push volume is controlled by pushing the
Up or Down key . If the key has been pushed
7 DN Volume down input pin continuously, the continuous volume control.
These two input pins have built-in pull-up resistor.
Oscillation pin.
8 osC Oscillation pin Oscillator circuit consist of C.R connection.
Oscillation is executed while key is pushed.
Input pin for setting initial volume level volume level set to
9 INT Initializing pin 46dB by "L" input.
This input pin has built-in pull-up resistor.
Back up mode input pin.
10 INH Inhibit terminal Internal all operation is stopped by "L" input, and volume
level remains with low current consumption.
. DC output pin for volume level meter.
DC output pin for level o )
11 DC-OUT ; DC voltage which is corresponded to volume step is
meter
generated.
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FUNCTIONDESCRIPTION

1.VOLUME(CIRCUIT
Volume circuit consist of ladder resistor and analog switch.
Tap for loudness is connected to step 10 (20dB).
Attenuation is as follows when resistor (3.9kW) is connected between TP pin and pin.

* Equivalence circuit * Volume step and attenuation
e (Attenuation is as follows when resistor (3.9kW) is
connected between TP pin and GND pin.)
IN t So Step Attenuation Step Attenuation
s 0 0(dB) 16 32(dB)
1 2 17 34
b S2 2 4 18 36
28 5K\ | | 3 6 19 38
| L 4 8 20 40
I ' 5 10 21 42
b So 6 12 *22 46
P s 7 14 23 50
8 16 24 54
b S11 9 18 25 58
10 20 26 62
20.25K I 11 22 27 66
' ' 12 24 28 70
b Sz0 13 26 29 74
14 28 30 78
GND Sat 15 30 31 ¥

* Step 22 (46dB) initial value.

2.VOLUMEUP,,DOWNICONTROLICIRCUIT
Volume up, down control is executed by UP ,DN key input.
* The 1 step / 1 push volume is controlled by "L" level of UP ,DN key.
* If UP,DN key is input "L" continuously, volume level is changed continuously.

* Timing of key input

UP/DN INPUT
VOLUME LEVEL >< X X >< ><
|

Iy ————r

(fosc=20Hz)

Note: t: Prevent time for chattering ~ 2.2 X 1/fosc(~110ms)
T: Switching time to automatic mode == 10 X 1/fosc(~500ms)
a : Up,Down speed =~ 2 X 1/fosc(~100ms)
fosc~Cx*Rx(Hz) : Rx=12~220k Q
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3..DCIOUTPUTLCIRCUITIFORVOLUMELLEVEL

DC output for volume level meter is internally connected to D- A converter (R/2R type).

8 stage output voltage which is corresponded to volume level is generated.

Because output impedance » 22kW (typ.) is high, If input impedance of next setting level meter IC is low,

set to Buffer.

* Volume step and Output voltage

* Equivalence circuit

R Step Attenuation(dB) OutputVoltage(V)
DC-OUT 0~3 0~6 7/ 8 VDD
4~7 8~14 6/ 8 VDD
8~11 16 ~ 22 5/ 8 VDD
12~15 24 ~ 30 4/ 8 VDD
16 ~ 19 32~38 3/ 8 VDD
20~ 23 40 ~ 50 2/ 8 VDD
= 24 ~27 54 ~ 66 1/ 8 VoD
28 ~31 70~ ¥ 0

4.NITIALIZATIONIANDIBACKUPIOPERATION

1)TInitializationloperation

When power on, volume level is set to initial value (46dB) by setting INT pin to "L" level for a while.

VoD VoD
Vi - - INT
oV -

—Pp 1ms

Adjust condenser value which is set INT pin to the period while INT pinis "L" level is longer than 1ms when

Power on.

2)1Backuploperation

Internal operation is all stopped when INH pin is "L" level, and prohibit input and output.
Volume data is remains while Backup mode with low current consumption.

N e—5™aa—m—m—m—sses.
I Voo / Back up
| f T
I — /| VooMIN=2.0V
: 2V 7 ¢ Minimum Voltage for Back up is 2.0V.

/
ov | e ___NH___ / Back up data is lost
NORMAL  ORMAL
MODE | BACKUP MODE | ORMA
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TESTICIRCUITS
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TYPICALIAPPLICATIONICIRCUIT
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(Note) Loudness circuit is left side, only volume (without loudness) circuit is right side.
C1=1500pF C1=0.1nF R=8.2kW
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PACKAGEIOUTLINE
DIP16/3002.54 UNIT:imm
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PACKAGEIOUTLINE[(Continued)
SOP163751.27 UNIT:mm
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& ) cauTION A

ELECTROSTATIC

HANDLINGIMOS/DEVICES:

Electrostatic charges can exist in many things. All of our MOS devices are internally protected against
electrostatic discharge but they can be damaged if the following precautions are not taken:

- Persons at a work bench should be earthed via a wrist strap.

- Equipment cases should be earthed.

- All tools used during assembly, including soldering tools and solder baths, must be earthed.

- MOS devices should be packed for dispatch in antistatic/conductive containers.
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ATTACHMENT
Revision/History
Data REV Description Page
2004.08.03 1.0 Original
2005.10.10 1.1 Add the package of “ SOP-16-375-1.27".
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