. .ca\‘\O(‘)"c“aaqe' MITSUBISHI SOUND PROCESSOR
\

M62420SP/FP

SOUND CONTROLLER FOR TV

Tone and Volume Controller by I°C Bus System

( OUTLINE )
/‘( PACKAGE OUTLINE ’\
M62420SP/FP is the tone and volume controller

which is controlled by I°C bus.
This IC can apply the broad application because of
low noise and distortion.

( FEATURE ) $’

20P4B(SP)
*TONE(Bass/Treble) control and 1dB step

volume control are enabled . PITCH: 1.78 mm
eLow noise and low distortion . SIZE : 19.0 mm X 6.3 mm X 3.3 mm

VNO= 4.5uVrms, CTHD=0.1% max
*Controlling by serial data in conformity to the
1°C bus format .

( APPLICATION ’

*TV, Mini-Stereo , etc

20P 2N (FP)
PITCH : 1.27 mm

\ SIZE:53mm X 126 mm X 1.8 mm /
RECOMMENDED OPERATING CONDITION

*Supply voltage range 8.5~9.5V (analog) 4.5~5.5V (digital)
*Rated supply voltage Vv (analog) 5V (digital)

( SYSTEM BLOCK DIAGRAM ’
M62420SP/FP
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SOUND CONTROLLER FOR TV
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( PIN DESCRIPTION )
PIN No. PIN NAME 1/O DESCRIPTION

1 REF | Reference voltage terminal for anarog

2 CH1 IN | Input terminal (chl)

3 SIMIN 1 | Pin for capaciter of simurated inductor 1

4 SIMOUT 1 0] Pin for capaciter of simurated inductor 1

5 BASS1 | Pin for capaciter of chl-side bass setting

6 TRE1 | Pin for capaciter of chl-side treble setting

7 VOL OUT1 @) Output terminal (chl)

8 DGND I Digital GND

9 SDA 1/10 I/ O terminal of DATA I2C bus format

10 SCL | Input terminal of CLOCK I2C bus format

11 RESET I RESET terminal of built-in logic circuit

12 DVDD | VDD for digital circuit

13 AGND I GND for analog circuit

14 VOL OUT2 (0] Output terminal (ch2)

15 TRE2 I Pin for capaciter of ch2-side treble setting

16 BASS2 | Pin for capaciter of ch2-side bass setting

17 SIMOUT?2 (@) Pin for capaciter of simurated inductor 2

18 SIMIN 2 | Pin for capaciter of simurated inductor 2

19 CH2 IN | Input terminal (ch2)

20 AVDD I VCC for analog circuit
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MITSUBISHI SOUND PROCESSOR

M62420SP/FP

SOUND CONTROLLER FOR TV

( ABSOLUTE MAXIMUM RATINGS

)

ELECTRIC

SYMBOL PARAMETER CONDITION LIMITS UNIT
Avdd Analog supply voltage 10.0 \%
DVdd Digital supply voltage 7.0 \V}
Pd Power dissipation Ta £ 25°C 750 mwW
Ko Thermal Derating ratio Ta > 25°C 7.5 mwW/°C
Topr Operating temperature -20~+75 °C
Tstg Strage temperature -40~+125 °C

Thermal Derating
2 1000
E
o 800 SP
Q |— 750mW
c
o 600
= e S R R 550mW|
S 40 |FP
a FORREEE 375mW
= 200 - g-1275mW
— T~
2 S3x,
o 0
o 0 25 50 75 100 125 150
Ambient temperature Ta [°C]
MITSUBISHI ( 417 16)
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(RECOMMENDED OPERATING CONDITION )
(Ta=25°C unless otherwise noted)
ITEM SYMBOL |CONDITION MIN TYP MAX UNIT
Analog
supply voltage AVDD 8.5 9.0 9.5 \Y
Digital
supply voltage DVDD 4.5 5.0 5.5 \Y;

H level input voltage

0.7 DvDD T
(logic circuit) VIH vbD v
L level input voltage _
L VIL 0 0.3 DVDD V
(logic circuit)

MITSUBISHI
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e? SOUND CONTROLLER FOR TV
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(ELECTRIC CHARACTERISTICS )

unless otherwise noted )

(1) SUPPLY VOLTAGE

( Ta=25°C, AvDD=9V,DVDD=5V and tone,bassboost=0dB

LIMIT
ITEM SYMBOL CONDITION Min | typ | Max | UNIT
*AVdd=9.0V
Analog supply current lcc emesure terminal=20 pin — 10 | 20 mA
*no_signal input
iqi :rl%\éggr:est\érminalzlz pin
Digital supply current Idd *no signal input — 0 2 A
(2) I/0O CHARACTERISTICS
LIMIT
ITEM SYMBOL CONDITION i T e T UNIT
) ) 2,19pin input7,14pin output
Maximum input voltage VIM RL=10KW, THD=1%,f=1kHz 20 | 32 |— | Vrms
ATT=-6dB
7pin,14pin,
Output voltage Vodc no signal 435 | 45 |465| V
. Vin=0dBm,FLAT,f=1kHz
Gain Gv 2-7PIN 19-14PIN gain 2 | 0] 2 dB
JIS-A filter
Output noise voltage no signal — v
P g Vono Rg=10KW  7,14pin 451 30 fuvims
7pin,14pin  f=1kHz
Total harmonic distortion THD V0=0.5Vrms , RL=10KW — 1 0.05| 0.1 %
LPF=30kHz
RL=10KW
Channel separation S:Vin=1Vrms,=1kHz I - dB
P cT M:Rg=10kW,JIS-A filter 100 -70
MITSUBISHI ( 6/ 16)
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MITSUBISHI SOUND PROCESSOR

M62420SP/FP

SOUND CONTROLLER FOR TV

(3) TONE CHARACTERISTICS

ITEM SYMBOL CONDITION T Tac| UNIT
Tone controll gain | Gbassb f=100Hz 9 12 | 15 dB
(bass) Gbassc -15 | -12 | -9 dB
Tone controll gain Gtrebb f=10KHz 9 12 | 15 dB
(treble) Gtrebc -15 [ -12 | -9 dB

(4) VOLUME CHARACTERISTICS

LIMIT
ITEM SYMBOL CONDITION Min Ttyp [max | YUNIT
. . f=1KHz, Vin=0dBm
Maximum attenuation | ATTmax | 2pin~7pin -108 |-100|-80 | dB
.. ) 19pin~14pin gain
Minimum attenuation ATTmin JIS-A filter 15| 0 |15 dB
MITSUBISHI

ELECTRIC

( 71716)



.‘ca\'\O“;_X\a(\ge' MITSUBISHI SOUND PROCESSOR

P e M62420SP/FP

SOUND CONTROLLER FOR TV

( FUNCTION EXPLANATION )

(1) EQUIVARATION CIRCUIT OF TONE CONTROLL

The resonance circuit is able to consstruct by using built-in
amplifier for simurated inductor. (Shows the constant as

follow)
Incide IC
O % Center frequency
\J
| R3 f0=1/ 2pA/Cl+C2+R1+R2 [HZ]
Ci1
T Q=~/(C2+R2) / (CL+R1)
i R1 T
cz (=1.8KW) (EX) BASS band (f=100Hz)
+ R1=1.8KW, R2=136KW
O C1=0.47p , C2=0.022u
O—2* SIMAMP
R2
(=136KW)
ref
FIG1. The circuit used simurated inductor.
FIG1 is equal to FIG2.
The following relation is concluded.
ref < Q Q I I WW O L=C2 + ER1 * ER2

L C1 R3

FIG2. The equivalent circuit used L.

MITSUBISHI
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M62420SP/FP

SOUND CONTROLLER FOR TV

CIZC BUS INPUT DATA FORMAT )

4_ Input direction

(1) slave (2) sub
S address A address Al (3) data AlP
! 1 e i
starting term acknowledge bit acknowledge bit ending term

(1) slave address

The following slave address is assigned at this IC.

A6 A5 A4 A3 A2 Al AO R/W
1 0 0 0 0 0 0
(2) sub address The following sub address is defined at this IC.
SsubA7 | subA6 | subA5 subA4 | subA3 | subA2 | subAl1l | subAO
MUTE TREBLE BASS channel2 channell
mode level level volume volume
<—<empty slot )_» mode mode mode mode
1: ON 1: ON 1: ON 1: ON 1: ON
0: OFF 0: OFF 0: OFF 0: OFF 0: OFF
MITSUBISHI ( 9/16)
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SOUND CONTROLLER FOR TV

(3) -1: volume control

The volume control is enabled at following condition.

I I (either bit is 1)

SubAO:
SubA1l:

SuUbA2:
SUbA3:

(both bits are 0)

volume code

W)
g
)
w
)
N

ATT

O
=

W)
o

0dB

2dB

4dB

6dB

8dB

10dB

12dB

14dB

16dB

18dB

20dB

22dB

24dB

26dB

28dB

30dB

32dB

34dB

36dB

38dB

40dB

42dB

46dB

50dB

54dB

58dB

62dB

66dB

70dB

74dB

78dB

r|emcr-c-r-rc---c-rc-rc--clc -l T(T|IT(T|IT|ITIT|IT|ITITT|ITET|ITT
rrecirfirmfrmrfrmfpmm|zTlTITITITITETC|ICN|ICNIC|IC I T |IT|ITT|TEITITIEXT
rreirfrmizlzlclTc=rCmfmp-|TITIT TN |ICN|ICmICm|T|IT|I T T |T(T|T(T

¥dB

rrec|xfxfrfrlcx|xr T C-|T(Tm|I-|T T I ||| | |T(XT |- |T(T

rxTxjrjfxfrrjcf,(cTfrrxTr (T[T T | T | T | T T || || || |

ATT
0dB H
1dB H

* 2dB L

* 3dB L

D5

| |- |T

* 2dB,3dB setting is
enabled at less than
42dB step.

MITSUBISHI
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SOUND CONTROLLER FOR TV

(4) -2:tone level control

The tone level controlling is enabled atfmkwwng condition.

~

SubAO : . subA2:
both bits are 0 :
SubA1 : ( ) SUbA3 : (elther bit is 1)
tone code
BASS TREBLE
D7 D6 D5 D4 D3 D2 D1 DO
12dB L H H L L H H L
10dB L H L H L H L H
8dB L H L L L H L L
6dB L L H H L L H H
4dB L L H L L L H L
2dB L L L H L L L H
0dB L L L L L L L L
-2dB H L L H H L L H
-4dB H L H L H L H L
-6dB H L H H H L H H
-8dB H H L L H H L L
-10dB H H L H H H L H
-12dB H H H L H H H L
non-used code HHHH
LHHH
HLLL
(5) -3: Mute mode
The mute mode is enabled at following condition.
subAO : no definition subA2: no definition subA4 - 1

SubA1l: no definition

subA3: no definition

MITSUBISHI
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o SOUND CONTROLLER FOR TV

( DATA and CLOCK ’

on T\ (T OO
]

: g o a0
SCL : Il I 2~ 7_1 |8w |9w
S D A (OUT)
S ACK' P
start acknowledge stop
start
This term is defined by SDA(in) falling edge at SCL H.
stop
This term is defined by SDA(in) rising edge at SCL H.
CAUTION

The SDA(IN) level never change at SCK=H
except start and stop.
data transmisson
The SDA(IN) is enabled at SCL rising edge and H.

acknowledge
Transmitter must send H during ninth clock pulse of SCL .
The case of finished receiving , the receiver replies L synchronized to

falling edge of eighth pulse. And restart receiving the transmitted data
synchronized to falling edge of ninth pulse .

MITSUBISHI
ELECTRIC (12716
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SOUND CONTROLLER FOR TV

********

}

\ tHD:ST,%A tsupat tHD:DAT fSU:STO w
L7 S A S
SCL
T S B e e R e
tow ]
S tHiGH S p S
parameter symbol MIN MAX units
min. input low voltage ViL -0.5 15 \Y
max. input high voltage Vi 3.0 55 \%
SCL clock frequency fscL 0 100 KHz
Time the bus must be free before a new transmission can start | tsur 4.7 - VRS
Hold time start condition. After this period the first clock pulse
is generated tho:sTA 4.0 i HS
The LOW preiod of the clock tLow 4.7 - VRS
The HIGH period of the clock tHiGH 4.0 - ps
Set up time for start condition ( Only relevant for a repeated
start condition ) tsu:sTa 4.7 i Hs
Hold time DATA tHD:DAT 0 - Hs
Set -up time DATA tsu:DAT 250 - ns
Rise time of both SDA and SCL lines tr - 1000 ns
Fall time of both SDA and SCL lines tr - 300 ns
Set-up time for stop condition tsu:sTo 4.0 - VRS
MITSUBISHI (137 16 )
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SOUND CONTROLLER FOR TV

| LEVEL DIAGRAM ’

0dB~ -¥dB

©—FO N W— e
L e LTI
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:
:
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same to CH1

++©

CH2 IN

CH2 OUT

MITSUBISHI

ELECTRIC (147.16)



@ﬂ&@ icat O™y ane® MITSUBISHI SOUND PROCESSOR

w\ ) \59e0\~ ‘o

E&\ S0 2V e

U e M62420SP/FP
\\\Scz’)\;:'\epa‘a“\ SOUND CONTROLLER FOR TV

1 LOGIC CIRCUIT ’
ANALOG BLOCK
ref
o| TONE VOLAMP1
@ AMP1 %

Level shifter

4

Decoder, latch
> for volume control

AAAAAAAA A

— > Decoder, latch
for tone control
Sub-address A
latch circuit
@T@,ﬁ?gg‘ﬁé@,é&&&é o ol olal a4l ala
alalalalala ala
8B [ 20 RER\SE AL PGO\E\Q\5\¢
Slave address
4 compare circuit
Acknowledge
generator
Timing
generator g
i N N N N N N N N
N~ (o] o < ™ N — o
o) a al o a al al o
Vv Vv \" Vv Vv \" Vv Vv
Bi-direct
SDA > control
Shift register
SCL >
MITSUBISHI
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o SOUND CONTROLLER FOR TV

( APPLICATION EXAMPLE ) ouT2

ref L DVDD

oosuF " 1000pF
2.2uF 430 100K p
IN2 ©——| e $1.8K
e 7] 4
10K 201 129l [181 1171 116] [15]) 114] 1131 112] |11
fé* 1.8K 7%7 fé*

SIMAMP2
136K

ref

VR4 | VR6

S2/S4S6[S8

6.5K 2 I

VRZ%’ , 6.5K

ref  ~VoLawp2 CONTROL
LOGIC
VOLAMP1
ref '
) ] r
! b 6.5K
VR1Z ol
6.5K 3 |
@EONE
AN o, AMP1
\
o S1]S3S8[S7
1 12C BUS
ref 136Ksimamp1 "1 VRS INTER
M FACE
Reference circuit 1.8K T
example AIAIBIAIBIBIRIBIE I
A
470U F L< | | ﬁ
4.7K J = %1.8K
S L s 0.022uF 0.47uF e
4.7K Reference J_ DGND
voltage 0.033uF [ w Ja30
=
N
ref o
10K
IN1 © || MPU
2.2u F OUT1
10K
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