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MITSUBISHI SOUND PROCESSORS

M62444FP

4CH ELECTRIC VOLUME WITH TRIMMER

( DESCRIPTION b

The M62444FP is 4 channels electric volume with trimmer controlled 3-wire serial

data.

The IC is suitable for use in home-use audio systems and TV sets.

FEATURES

o Electric volume(Master volume)
*Volume level sees¢ 0dB to —80dB, —odB (32steps)
® Electric volume(trimmer volume)

*Volume level seeeee 0dB to —24dB
® 2 channels bass boost(loudness type)

e 6 Output ports
e Built-in microcomputer interface circuit controlled

by 8-bit serial data.

CAPPLICATION)

DVD,Home Audio equipment, TV

(1dB/step)

CRECOMMENDED OPERATING CONDITIONS)

Supply voltage range eees +4.5 to +7.3V (analog)
45t0 5.5V (digital)

Rated supply voltage *se» £7.0V  (analog)
5.0V
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GIN CONFIGURATION AND IC INTERNAL BLOCK DIAGRAM)

TINL |1 |—w—* ¢—{42| AvDD
TNF1 | 2 ¥—-m——41| TIN3
TOUT1| 3 40| TNF3
VINL | 4 |—wm—+ 39| TOUT3
VNF1 | 5 3 A 38| VIN3
VOUT1| 6 3—\% 37| BB3
GND1| 7 |+ L 36| VNF3
TIN2 |8 b——wWw—E \Zss VOUT3
TNF2 |9 34| GND2
TOUT2 |10 (33| GND3
VIN2 |11f|——wW—¢E 3 WA 32| TIN4
VNF2 |12 31| TNF4
VOUT2 |13 30| TOUT4
DGND |14 Y 29| VIN4
DATA |15 mcu 3 % 28| BB4
LATCH | 16 [ . L 27| VNF4
CLOCK [ 17— \Zze VOUT4
DVDD |18 - J¢_—25 AVSS
PORT1 19_T_¢ ¢_T_24 PORT6
PORT2 20—T—q> (b—l‘j—zs PORT5
PORT3 [21 "0 (G—¥1—22| PORT4
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4CH ELECTRIC VOLUME WITH TRIMMER

@BSOLUTE MAXIMUM RATINGS)

ELECTRIC

Symbol Parameter Conditions Ratings Unit
Vsupply Supply Voltage AVDD-AVSS 16 v
Pd Power dissipation Ta< 25°C 1000 mw
KO Thermal derating Ta > 25°C 10 mWw/ °C
Topr Operating temperature -20 to +65 °C
Tstg Storage temperature -40 to +125 °C
THERMAL DERATING
(MAXIMUM RATING)
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@ECOMMENDED OPERATING CONDITION)

( Ta=25°C, unless otherwise noted )

Parameter Symbol| Condition MIN TYP MAX | Unit
Positive AVDD 4.5 7.0 7.3 v
supply voltage

PPV d DVDD 4.5 5.0 55
Negative
supply voltage AVSS -7.3 -7.0 -4.5 \Y
High-level Input | =/ (DVDD/2)+1| — DVDD | V
Voltage
Low-level Input L ]
Voltage viL DGND (DVDD/2)-1| V
Output port o
maximum current | 'OH H" level — — 3 mA

(note) AVSS < DGND < DVDD < AVDD

CDATA TIMING (Recommended conditions))

H 4 -
D D1 D D7 :
DATA 0 6 : DO
H : : : : : :
CLOLK
L — — : E—
H .
LATCH
L
note : CLOCK and LATCH function at raising edges of pulse .
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CCLOCK, DATA,LATCH TIMING)

tcr

CLOLK 75%
25%
> IS tf
twre twic
DATA
twhc
<« {f
75%
LATCH 25%
CDIGITAL BLOCK TIMING REGULATION)
Limits .
Symbol Parameter i T o | Mo Unit

tor CLOCK cycle time 8 - -

t wHC CLOCK pulse width ("H"level) 3.2 - -

t wie CLOCK pulse width ("L"level) 3.2 - -

tr CLOCK,DATA,LATCH rise time - - | o8

te CLOCK,DATA,LATCH fall time - - | os HS

tsp DATA setup time 1.6 - -

tHD DATA hold time 1.6 - -

tsL LATCH setup time 2 - -

{ wHL LATCH pulse width 3.2 - -
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M62444FP

4CH ELECTRIC VOLUME WITH TRIMMER

- orne P

CDIGITAL CONTROL SPECIFICATION )

Fore kinds of input format options are available by changing slot settings of D6 and D7.
(When the IC is powered up , the internal settinas are not fixed.)

(1) DO1 D11 D21 D31 D41 D51 D61 D71
TRIMMER VOLUME 1 0 0 0
| |
(2) D02 D12 D22 D32 D42 D52 D62 D72
TRIMMER VOLUME 2 1 0 0
| |
(3) D03 D13 D23 D33 D43 D53 D63 D73
TRIMMER VOLUME 3 0 0 1
| |
(4) D04 D14 D24 D34 D44 D54 D64 D74
TRIMMER VOLUME 4 1 0 1
| |
(5) D05 D15 D25 D35 | D45 D55 D65 D75
BASS BOOST
(LOUDNESS)
MASTER VOLUME 1 ON 1 0
| | 0: OFF
(6) D06 D16 D26 D36 D46 D56 D66 D76
OUTPUT | OUTPUT | OUTPUT | OUTPUT| OUTPUT | OUTPUT
PORT 1 PORT 2 PORT 3 PORT 4 PORT 5 PORT 6 1 1
1: H 1: H 1: H 1: H 1: H 1: H
O:L O:L 0:L 0:L 0:L 0:L
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( SETTING CODE b ATT
0dB

1dB

TRIMMER VOLUME 1 to 4 2dB

3dB

4dB

5dB

6dB

Note : Do not input other data £dB

than the above. adB

— 10dB

— 11dB

— 12dB

— 13dB

— 14dB

— 15dB

— 16dB

— 17dB

— 18dB

— 19dB

— 20dB

— 21dB

— 22dB

— 23dB

OFrRFPLPFrFPLPFFPLPFPFrOIrPPFFPIFPIPIFPIrRPPErEP
(el ol Jlelel o JJelel i el ) el i Jeolsl J leo)e
OFRFRPFPFRPLPPLPLLOrrPPPrFFPPEOLPIPIFPFPPRPPOPPPEP
RoPPPrPrPLLPLPLLPLLPLFrFPIPFFPPPIPPROPPPLPLPPPP
FFRFRPPFPPPPPFPPPOPPPPPPPLPPOLPPPLPLPPL P

— 24dB

ATT D05 | D15 | D25 | D35 | D45

w

MASTER VOLUME

OO0

Note : Do not input other data — 8dB
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( ELECTRICAL CHARACTERISTICS )

(1) Power supply characteristics

(Ta=25°C, AVDD=7.0V, AVSS=-7.0V, DVDD=5.0V,
f=1kHz, TRIMMER/MASTER VOLUME=0dB, Post
Amp.gain=0dB, unless otherwise noted. )

Limits
Parameter mbol T ndition ni
aramete Symbo est conditio N 1 TYP | MAX Unit
Al N AVDD=7.0V, AVSS= -7.0V
nalog positive Aldd Current at pin 42 —
circuit current No signal 30| 40 mA
Analog negaitive AVDD=7.0V, AVSS=-7.0V
circuit current Alss Current.at oin 25 40 | 80 | — | mA
No signal
DVDD= 5V
Digital circuit current Didd Current at pin 18 — | 01| 1.0 mA
No signal
(2) Input / Output characteristics
Paramet Symbol Test conditi e |
arameter Ymoo est conaiuon MIN| TYEl MAX Unit
. 6,13,35,26pin OUTPUT
Vin=1Vrms,FLAT,
Pass gain Gv 1,8,41,32pin INPUT 20| o |20 dB
6,13,35,26pin OUTPUT
6,13,35,26pin OUTPUT
Distortion THD Vi=0.2Vrms,RL=10KQ, — |0.003| 0.05] %
BW=400 to 30kHz
6,13,35,26pin OUTPUT
VnoO No signal,JIS-A — | 3.0| 15 | pVrms
. Rg=0Q,vVOL=0dB
Output noise voltage
6,13,35,26pin OUTPUT
VNooo No signal,JIS-A — | 25| 7.5 | uvrms
Rg=0Q,VOL=-x
6,13,35,26pin OUTPUT
Maximum attenuation ATTmax JIS-A -86 | -95 | — dB
Rg=1kQ, TRIMMER VOL=0dB
Volume gain 6,13,35,26pin OUTPUT
between channels Dvol -1.5 0 |15 dB
Crosstalk between channels CT V0o=0.5Vims RL=10KQJIS-A | | 97 | 60 dB
Rg=1kQ
V0:O.5Vrms,f:1_OOHz _
Bass boost gan Gubb |pieperen ozt | g | g
41,32pin INPUT 35,26pin OUTPUT
OUTPUT PORT "H" current IOH VOH=6.5V,AVDD=7V 10| — | — mA
OUTPUT PORT "H" voltage | VOH IOH=3mA AVDD=7V 55| — | — | Vv
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( FUNCTION DESCRIPTION b

Bass Boost Equivalent Circuit
O

2.97K § 11.7K I
RL- < >—o—@
55.8K -
Wy

57K
ZL 3 1.6K 3.57K<

=S| %

TT7

Bass Boost loudness Equivalent Circuit (Center Tup Type)
Regard "RL+ W(:ZLL_I as "ZL"
Next formula show the frequency characteristic.

ZL [ /57K o 597K/ / (11.7K + ZL / | 57K)
11.7K+ ZL // 57K 12.6K + 5.97K// (11.7K + ZL / / 57K)

Gv=20 Log (

When a frequency is enough low,
57K 5.97K/ / (11.7K + 57K)
Gv=20 Log ( ° =—11.9dB
11.7K + 57K 12.6K + 5.97K/ / ( 11.7K + 57K)

When a frequency is enough high ,

3.08K / /57K 5.97K// (11.7K + 3.08K / / 57K)

Gv=20 Log ( ° — _26dB
11.7K +3.08K // 57K 12.6K + 5.97K// ( 11.7K + 3.08K / / 57K)

———
o w w0=16.8K « CL
X f=100Hz CL=0.1pF

|

|

|

|

-26dB f—-—-l-—-—-—-—-—-== VOL-26dB

Gain

100Hz frequency
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( SYSTEM DIAGRAM ’
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N EE B ouUT1
OHF— TRIMMER VOLUME 1 =< HO
MASTER OUT2
0dB to — 24dB VOLUME 1 _-"-©
(25steps) 0dB to —oo
(32steps)
71T
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(APPLICATION EXAMPLE )

N1 @HF 1 —w—— ¢—{42|—O vi
3.3u
> | —m 41 1HQ) N3
S / 3.3u
i vall=l
3.3u
T 4 —W——F 39 —l
3.3u
5 ——w 38—
3.3u %
out1(©OH l-—l— 6 e 37 HF—R o
7|+ L 36
3.3u
IN2 @4 p— 8 —w—¢ \L35 —l—-II-©OUT3
3.3u
9 {34 |—R
l_ 10 33K
3.3
W 11 \WA——F 3 WA 32 33 |-© IN4
M
3.3u
ouT2 OH l-—l— 13 30 —l
¥ 14 3 %/W 29 T’
15 Mcu S 28 HF—R 01
MCUl— 16 9> 27
I/F \ 2 3.3u
179 26 —l—-l HO) ouT4
5V O— 18 {5 O -7V
1 1L
22k J——AW— 19_m_¢ G—F1 24 —AN——F 220
1 1
22kQ J——W\— go_m_(b d)_m_ 23 [~WA\——R 22k0
A1 A1
22k F——AW\— 21 _m_d) CI)—'T‘—ZZ —MW\——R 22k
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