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CDESCRIPTION)

The M62446FP is 6 channels electric volume controlled 3-wire serial data.
The IC is suitable for use in home-use audio systems and TV sets.

FEATURES ( F’ACKAGE)

@ Electric volume

*Volume levelsesssese OdB ~ -79dB,- ¥dB (1dB / step)
@ Tone control

*Bass / Treble , 0dB ~ £10dB(2dB / step)

4 Output ports

. Built-in microcomputer interface circuit controlled by 16-bit serial
data.

Outline 42P2R
(APPLICATION)

DVD,Home Audio equipment, TV

(RECOMMENDED OPERATING CONDITIONS)

Supply voltage rangesees £4.5 ~ £7.3V (analog)
4.5~ 5.5V (digital)
Rated supply voltage seee 7.0V (analog)

5.0V (digital)
(SYSTEM BLOCK DIAGRAM ’
4 N
cin O— volume —O Cout
swin O— | £ | —O swout
SL ?n O— —(O SLout
SRin : —O SRout
BYPASS1 O— |
BYPASS2 O—
Li :
Rlirr: O— | volume J\—( )Lout
C "Jcom 4—O Rout
interface

LATCH CLK
\_ DATA
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OUT4 | 1 [&— 42| DVDD
ouT3 [ 2 [ OUT- sy | [wmcu {4
OUT2 | 3 |« PORT volumme e [ ]40] DATA
OUT1 | 4 | §—|39 | LATCH
AVDD [ 5 |_38 DGND
Swin [ g volume 37| AGND
GNDS [ 7 |51 SWout
SRin | g volume |35 | SRout
SLin | 9 Pp134 | SLout
GNDC |10 é‘ |33 | Cout
Cin |11 volume >32 Rout
GNDR |12 é‘ — |31 Lout
Rin [13 —mi 30| AVSS
GNDL [14 o9l CL1
Lin [15 §\ »[o5] CL2
BYPASSR |16 volume 27| CR1
BYPASSL [ CR2
LTRE [1g RTRE
LBASS3 [ 19 RBASS3
LBASS2 | 20 RBASS?2
LBASS1 |21 RBASS1
ELECTRIC (2113 )



Pl o e
M\@ % \ spec\’?‘zc‘ 0 ¢
@g&\ ot aﬁ\f\aa( o SO
. . ’(‘(\.\‘-5 \s“'\c \‘\“\\‘s
Wotce o
50M®

MITSUBISHI SOUND PROCESSORS

M62446FP

6CH ELECTRIC VOLUME WITH TONE CONTROL

@BSOLUTE MAXIMUM RATINGS)

Symbol Parameter Conditions Ratings Unit
Vsupply Supply Voltage AVDD-AVSS 15.0 \Y
Pd Power dissipation Ta£25°C 1000 mwW

. Ta>25°C o
K mW/°C
o Thermal derating *standard board 10
Topr Operating temperature -20~+75 °C
Tstg Storage temperature -40~+125 °C
THERMAL DERATING
(MAXIMUM RATING)
1.5
2
o
o
z 1.0 *Standard board
=
<
o
0
2]
o 0.5
¢ hES
[a
.
.
.
0
0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta [°C]
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CRECOMMENDED OPERATING CONDITION)

Parameter Symbol | Condition MIN TYP MAX Unit
Analog positive
Supply Voltage AVDD 4.5 7.0 7.3 v
Analog negative
Supply Voltage AVSS -7.3 -7.0 -4.5 vV
Digital

DVDD 5.0 55

Supply Voltage 4.5 \
High-level Input VIH DVDD/2+1 L DVDD v
Voltage
Low-level Input L
Voltage VIL DGND DVDD/2-1 | V

(note)AVSSEDGND<DVDDEAVDD

(DATA TIMING (Recommended conditions) )

H 4
DATA DO D1 DE DF DO
H : : : : :
A -
CLOCK I I l : I
L :
H =
LATCH ‘|:
L

note : CLOCK and LATCH function at raising edges of pulse .
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CCLOCK, DATA,LATCH TIMING)

CLOCK 5% —
25% Z
tr - - tf
e
t whe t wie
DATA
tf
t Ho twHe
tr - tf
tsL 75%
B ——
25%
LATCH ’
(DIGITAL BLOCK TIMING REGULATION)
Limits .
Symbol Parameter Min 1 typ | Max| Ynit
tor CLOCK cycle time 8 - -
twhe CLOCK pulse width ("H"level) 3.2 - -
twee CLOCK pulse width ("L"level) 3.2 - -
tr CLOCK,DATA,LATCH rise time - - 0.8 usec
e CLOCK,DATA,LATCH fall time - - 0.8
tso DATA setup time 1.6 - -
tho DATA hold time 16 | - -
tsu LATCH setup time 2 - -
twHL LATCH pulse width 32 | - —
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(DIGITAL CONTROL SPECIFICATION )

Fore kinds of input format options are available by changing slot settings of DE and DF.
(When the IC is powered up , the internal settings are not fixed.)

(1) |po1|pi1|p21|p31|pa1| psi|oe1| p71| ps1| po1 |pat|pB1|pct|ooi| pE | DF
TONE 1] 213]4 TONE PASS
CONTROL OUTPUT PORT n CONTROL 0 % 8’;": 0 0
TREBLE 1: High BASS
0: Low
(2) DO2 | D12 | D22 | D32 | D42 | D52 | D62| D72 | D82 | D92 | DA2 | DB2| DC2| DD2| DE | DF
VOLUME Lch VOLUME Rch o |1

(3) |pos|p13|p23|Dss | D43 | pss | 63| D73 | D83 | Des | DAs| B3| Des| Dps| DE | DF

VOLUME Cch VOLUME SWch 1 0

( 4 ) DO4 |D14 | D24 | D34 | D44| D54 | D64 | D74 |D84 | D94| DA4| DB4| DC4| DD4| DE | DF

VOLUME SLch VOLUME SRch
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( SETTING CODE b

(1) Tone control (bass / treble)

ATT treble ] DO1 | D11 | D21 | D31
bass |ps1 | Do1 [DA1] DBI
-10dB 1 1 1 0
- 8dB 1 1 0 0
- 6dB 1 0 1 1
- 4dB 1 0 1 0
-2dB 1 0 0 1
+ 0dB 0 0 0 0
+ 2dB 0 0 0 1
+ 4dB 0 0 1 0
+ 6dB 0 0 1 1
+ 8dB 0 1 0 0
+ 10dB 0 1 1 0

Port output

D41 | D51 D61 | D71
0 C
PORT1 [T H - - -
PORT2 —(1)— - ,I_'| - -
0 L
PORT3 1 - - = -
0 L
PORT4 - - - - =

BYPASS control

DD1

TONE
BYPASS

Note : Do not input other data than the above.
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(2),(3),(4) VOLUME ( 0 ~ -39dB) Note : Do not input other data than the above.

DOX | D1X | D2X | D3X| D4X | D5X| D6X
D7X | D8X | D9X | DAX| DBX

A
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VOLUME ( -40 ~ - ¥dB)

Note : Do not input other data than the above.

A
T
T

VOLUME

DOX

D1X

D2X

D3X

D4X

D5X

D6X

D7X

D8X

D9X

DAX

DBX

)
@)
X

)
)
X

- 40

daB

- 41

daB

- 42

dB

- 43

daB

- 44

daB

- 45

dB

- 46

dB

- 47

daB

- 48

dB

- 49

dB

- 50

dB

- 51

daB

- 52

dB

- 53

dB

- 54

dB

- 55

dB

- 56

dB

- 57

dB

- 58

dB

- 59

dB

- 60

dB

- 61

dB

- 62

dB

- 63

dB

- 64

dB

- 65

dB

- 66

dB

- 67

dB

- 68

dB

- 69

dB

- 70

daB

- 71

dB

- 72

dB

- 73

dB

- 74

daB

- 75

dB

- 76

dB

- 77

daB

- 78

daB

- 79

dB

- ¥

dB
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CELECTRICAL CHARACTERISTICS)

(Ta=25°C, AVDD=7.0V , AVSS=-7.0V , DVDD=5.0V , f=1kHz, unless otherwise noted.

TONE CONTROL , VOLUME are set to 0dB )
(1) Power supply characteristics

.. Limits )
Parameter Symbol Test condition Unit
Min | tyP | Max
Analog positive circuit current Current at pin 5 —
Aldd No signal 25| 35 mA
Current at pin 30
Analog negaitive circuit current|  Alss No signal — | 25| 35 mA
- N Current at pin 42
Digital circuit current Dldd -
g No signal 05| 20 mA
(2) Input / Output characteristics
. Limits .
Parameter Symbol Test condition Unit
Min | typ | Max
Input resistance Ri 13,15,16,17,27,29pin 35 | 70 | 150 | KW
6,8,9,11,13,15,16,17pin INPUT
Maximum output voltage VOM 31 ~ 36pin OUTPUT 30 | 40 |— | Vvims
RL =10KW,THD=1%
Vi=0.2Vrms,FLAT
Pass gain Gv 6,8,9,11,13,15,16,17pin INPUT | -20| O | 2.0| dB
31 ~ 36pin OUTPUT
BW=400 ~ 30kHz
Distortion THD Vi=0.2Vrms , RL=10KW — |0.02 | 0.09] %
31 ~ 36pin,Rg=0KW _
. Vn(VOL) JIS-AVOL=0dB 2 6 pvrms
Output noise voltage -
vn(t 31,32pin,Rg=1KW, 5
ntone) | 35-avoL=0dB — | 8 |20 |uvmms
, , 31 ~ 36pin,Rg=1KW, .
Maximum attenuation ATTmax JIS-AVOL=-¥dB -86 dB
Volume gain Dvol -1.5 0 |15 dB
between channels
Vo0=0.5Vrms , RL=10KW,JIS-A _
Crosstalk between channels CT Rg=1KW -80 | -65 dB
Port output current IL RL=22KW 02| — | — mA
MITSUBISHI
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(3) Tone control characteristics

Limits
Parameter Symbol Test condition . i
y Min | typ | Max Unit
T -10dB -12 | -10 -8 dB
T-8dB -10 -8 -6 dB
T-6dB 75| 6 |-45| dB
T-4dB V0=0.2Vrms,f=1kHz 55| -4 | -25) dB
TLEBLE(f=10kHz)
Tone control voltage gain T-2dB BASS(f=100Hz) 3 12 |1 dB
INPUT 13,15pin
T+2dB OUTPUT 31,32pin ]2 ]3|
T+4dB 2.5 4 55 dB
T+6dB 45| 6 |75 | dB
T+8dB 6 | 8 |10 | dB
T+10dB 8 |10 |12 | dB
Input pin13,15 Vo0=0.2Vrms
Balance between channel BALT Output pin31,32, 15| 0 |+15| dB
MITSUBISHI
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(APPLICATION EXAMPLE )

%22KW
ouT4 1 | 42 d} DVDD=5V
%22KW OUT-
- —
ouT3 2 PUT > MCU €41
22KW
OUTZQ—%{— 3 j&—{ PORT volume €40 MCU
}* I/F
22KW
ouUT1 4 [ q €39
AVDD=7Vd>7‘ 5 | 38 ¥ DGND
Tkw 3.3uF > volume
SWin H—6 37——7¥ AGND
3:30F 210k w
4— 7 % P 36—| O SWout
3.3uF 10KW
KW 3.3uF | %
SRin O ——8 volume > 35H O SRout
IKW 2 3.3uF 3-3UF = 10KwW
sLtin O 9 134 H SLout
@ 3.3uF  S10KW
ﬁ— 10 > 33 —I | QO Cout
3.3uF
cn :LCK)W T.SMF 11 volume P 32 H %10KW ~out
3.3uF
—|12 % —»|31H )_%%( Lou
1KW 3.3pF
Rin o—\%\—{ | 13 volume 30 —d} AVSS=-7V
114 29— 3.3uF
3
1K 3.3pF _—I
Lin | 15 |28
o |3'3“F volume | +
BYPASSRinE 3.30F 16 27 | 3.3uF
1KW : |
— 26
BYPASCS)Lin | 17
— 18 25— —
8200pF 8200pF
119 24—/
0.015pF :l 0.015pF
- 3
0.33uF —— —— 0.33pF
Units Resistance : W
Capacitance : F
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