To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI SOUND PROCESSOR
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Yoo ELECTRIC VOLUME CONTROL WITH TONE

CONTROLLER FOR 4-SPEAKER APPLICATIONS

® Developed for car audio
@ Uses it for analog small signal handling of stage before power amplifier
@ Use to Home audio system,television are thought about other than car audio system

Features

@ Built-in zero cross detector prevents click noise
@ Differential Amplifier

® Loudness

@ Tone Control Bass/Mid/Treble

@® Master Volume/Fader Volume

@ Serial Data Control Outline 36P2R
( Recommended Operating Conditions '
Supply voltage rangeeeee\/cc=6 to 9V Rated supply voltageeeesVcc=8V
VDD=4 to 6V VDD=5V

( Block Diagram )
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( Pin Description '

Pin No. Symbol Function
1 REF IC signal ground. Apply 1/2 Vcc
2 DEFP IN1 Differential amplifier input +
3 DEFN INA1 Differential amplifier input -
4 MIX IN1 Mixing amplifier input -
5 MIX OQUT1 Mixing amplifier input +
6 VOL IN1 Input pin of the volume block
7 LOUD IN1 cF}’flrtl t1f:;)r| gﬁét:;gs ;h; cf;(r:sf(quency characteristics
8 BASSAT Pin for setting the frequency characteristics
9 BASSB1 of the tone(Bass) block
10 MID1 R-ladder terminal of tone(Mid)
11 TRE1 R-ladder terminal of tone(Treble)
12 TONE OUT1 Output pin of the tone block
13 FADER IN1 Input pin of the fader volume
14 REAR OUT1 | Output pin of the fader volume(Rear)
15 FRONT OUT?1| Output pin of the fader volume(Front)
16 GND Ground
Timer setting terminal
17 | T C'and seffing time is To13.6% 10 4+G(sec).
18 DATA ?i:)igtp?ri\ni:[;ltjrt‘se c(i::tr:ri?:yarf:hronization with CLOCK
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Pin No. Symbol Function
19 CLOCK Clock input pin for serial data transfer
20 N.C. Non Connection
21 \VDD Digital power supply pin, normally +5V
22 FRONT OUT2 | Output pin of the fader volume(Front)
23 REAR OUT?2 Output pin of the fader volume(Rear)
24 FADER IN2 Input pin of the fader volume
25 TONE OUT2 | Output pin of the tone block
26 TRE2 R-ladder terminal of tone(Treble)
27 MID2 R-ladder terminal of tone(Mid)
28 BASSB2 Pin for setting the frequency characteristics
09 BASSA? of the tone(Bass) block
30 LOUD IN2 (I;’fir;;grloslitjt:]r;gs;haggiquency characteristics
31 VOL IN2 Input pin of the volume block
32 MIX OUT2 Mixing amplifier output
33 MIX IN2 Mixing amplifier input
34 DEFN IN2 Differential amplifier input -
35 DEFP IN2 Differential amplifier input +
36 Vee Analog power supply pin
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( Absolute Maximum Ratings '

Symbol Parameter Conditions Ratings Unit
Vee,Vob Supply Voltage 10,7 Vv
Pd Power Dissipation Ta<25°C 990 mW
Ko Thermal Derating Ratio | Ta>25°C 9.9 mW/°C
Topr Operating Temperature -30 ~ 85 °C
Tstg Storage Temperature -55 ~ 125 °C
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CEIectricaI Characteristics)

Ta=25°C,Vcec=8Y,VDD=5V,VOL/FADER=0dB, TONE/FLAT,Loudness OFF unless otherwise noted

Limits
Symbol Parameter Test Conditions Unit
Min | tyP | Max
lcc Circuit current No input signal — |20 |35 | mA
Gv Pass Gain Ouiside recistor s6Ke o pinzasa3s | 35 | 0 | 35| dB
. . Vi=1Vrms , f=1KHz
ATT(VOL) | Maximum Attenuation ATT(VOL)--300B -32.5|-30 [-27.5| dB
AATT(VOL) | Attenuation Error ATT(VOL)= 0dB 25| 0 | 25| dB
Vim Maximum Input Voltage =1KHz , BWA000 30Kz | 4 g | 5o | — Vrms
THD=1%
G(Bass)B | Bass Boost f=100Hz 13 | 16 | 19| dB
G(Bass)C | Bass Cut f=100Hz -15| 12| 9| dB
G(MID)B | MID Boost f=1KHz (2;‘512?!3“”“"““? 9| 12| 15| dB
GMID)C | MID Cut f=1KHz (g’;ﬁiﬁ:ﬁ““""‘“) 45| 12| 9| dB
G(Tre)B Treble Boost f=10KHz 9| 12| 15| dB
G(Tre)C | Treble Cut f=10KHz 15| 12| -9| dB
ATT(FED)| Maximum Attenuation | V/=1Vrms, f=1KHz — | 90| -80| dB
ATT(FED)= -ecdB
, f=1KHz , BW:400 to 30KHz
Vowm Maximum Qutput Voltage 18| 22| —| Vrms
THD=1%
Vno 1 Rg=0,DIN-AUDIO — | 10| 18
Output Noise Voltage ATT(VOL)= -300B pVrms
Vno 2 ATT(FED)= ---dB — | 3| 8
Rg=0,DIN-AUDIO
_ _ _ f=1KHz,Vo=0.5Vrms 5
THD Total Harmonic Distortion O ——— — 10.03|0.05 Yo
CS Channel Separation f=1KHz — | -90|-80| dB
Cross Talk of X .
CT Differential amplifier SW f=1KHz 75| -65 | dB
G(LOUD)L oo e ATT(VOLg0ds | 70 | 110|150
Voltage Gain of Loudness - dB
G(LOU D)H Loudness ON
f=10KHz,ATT(VOL)=-30dB | 3> | 65| 95
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(RELATIONSHIP BETWEEN DATA AND CLOCK)
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DATA reading mode ;
The rising edge of the CLOCK signal
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LATCH reading mode ;

I LATCH SIGNAL "H"

The falling edge of the CLOCK signal

( DIGITAL CIRCUIT DC CHARACTERISTICS '

Symbol Parameter Test conditions Nin ng;gs Max Unit
Vi "L" level input voltage DATA,CLOCK pins 0 ~ 0.2V v
VH "H" level input voltage 0.8\oo| ~ Voo
| “L" level input current Vi =0 DATA,CLOCK -10 - 10
| "H" level input current Vi =V |PINS = = 10 WA

(DIGITAL CIRCUIT AC CHARACTERISTICS)

Symbol Parameter i L'T\:g’_ ) Unit

1o CLOCK Cycle time 4 — —

t o CLOCK pulse width ("H" level) 1.6 - -

t wic CLOCK pulse width ("L" level) 16 | - | -

tr CLOCK rise time — — 0.4

t CLOCK fall time — | = [oa4]| HS

t so DATA setup time 0.8 - -

two DATA hold time 0.8 o =
(7/10)
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( CLOCK DATA TIMING '
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( Data Input Format )

0: Differential Amplifier SW OFF 0:1CH

1: Differential Amplifier SW ON Deata SelectD15.Did)

1:2CH
00:Loudness/Differential Amplifier/Volume
0:Loudness OFF __0:Both Channel ~ 10:Fader
1:Loudness ON 1:Side Channel 01:Bass/Treble/Mid
1

Do (D1 D2 uD3 D4 | D5 | D[ D7 | D8 | D9 [D10|D11|D12|D13[D14
0|00 |o/]0N 0‘/’1 0‘;1 Volume 0

Fader Fader
0 ATTF2 0/1)01 ATTF1 0 0N

Bass Treble Mid Al O]

0:Front/Rear Both

1:Front/Rear Independence

0:Front Point Zero Detect
O:Front 1:Rear Point Zero Detect
1:Rear

| Volume Code '

ATT V1
0dB
-4dB
-8dB
-12dB
-16dB
-20dB
-24dB

-28dB

| Fader Code '

ATT F1
0dB
-8dB
-16dB
-24dB
-32dB
-40dB
-48dB
-56dB
-codB

O
<
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ATT V2
0dB
-1dB
-2dB
-3dB
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Tone Code

D3

D2

D7

D11

D1

D6

D10

DO

D5

D9

D4

0

D8

0

0

0

Bass
16dB
14dB
12dB
10dB

8dB
6dB
4dB
2dB
0dB
-2dB
-4dB
-6dB
-8dB
-10dB
-12dB

Treble

12dB
10dB

8dB
6dB
4dB
2dB
0dB
-2dB
-4dB
-6dB
-8dB
-10dB
-12dB

Mid

12dB
10dB

8dB
6dB
4dB
2dB
0dB
-2dB
-4dB
-6dB
-8dB
-10dB
-12dB
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