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M62463FP

Dolby Pro Logic Surround Decoder
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The M62463FP is a Single Chip Dolby Pro Logic
Surround Decoder.This LSI has all of required functions
for Dolby Pro Logic Surround.

Dolby and the double-D symbol are trademarks of Dolby Laboratories
Licensing Corporation.San Francisco,CA94103-4813,USA.

This device available only to licensees of Dolby Lab.

Licensing and application information may be obtained from Dolby Lab.

(Features )

Outline 64P6N
0.8mm pitch QFP
(14.0mm*14.0mm*2.8mm)

J
@® Includes all functions necessary for Dolby Pro Logic Surround
-Adaptive Matrix
-Input Auto-Balance
-Noise Sequencer
-Center Mode Control ON/OFF, WIDE/NORMAL/PHANTOM
-Modified Dolby B type Noise Reduction
-4 channel (Lch/Rch/Cch/Sch) / 3 channel (Lch/Rch/Cch)
-Digital delay Delay time:15.4 to 51.2msec
® Cch/Sch Master Volume 0 to -87dB/1dB step, -¥
@® 3-lines MCU control
® Space Surround such as Disco, Hall and Live
@® Digital Echo for Karaoke Function Delay time 123,184msec
® Current control oscillation circuit for system clock
,.CSystem Configuration) .
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M62463FP

Dolby Pro Logic Surround Decoder

CPin Configuration )
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M62463FP

Dolby Pro Logic Surround Decoder

( FUNCTIONAL DESCRIPTION )

FUNCTION

DESCRIPTION

Fundamental function for
Dolby Pro Logic Surround
Decoder

-Adaptive Matrix
-Input Auto-Balance
-Noise Sequencer
-Center Mode Control
ON/OFF
WIDE/NORMAL/PHANTOM
-Modified Dolby B type Noise Reduction
-4ch(L,R,C,S), 3ch(L,R,C) Mode Switch

RAM for Digital Delay

10K-bit RAM

Surround Delay Time

15.4, 20.5, 25.6, 29.2msec
(for Dolby Pro Logic Surround)
51.2msec (for Space Surround)

Circuit for Space Surround

Digital delay circuit can be used for
Space Surround such as a Disco, Hall or Live,
and Karaoke echo.

Echo delay time

123,184 msec

Feedback Volume

Delay Signal Feedback Volume
-3 to -21 dB/3dB step, and -oo

Microphone Volume

Internal Microphone Volume
O to -18 dB/3dB step, and - oo

Cch/Sch Master Volume

0 to -87dB/1dB step, and -©o

Bypass Switch

Bypass the decode circuit

10

Output Mute

Mute the Lch and Rch output

11

MCU Interface

Controlled by 3-lines serial data from MCU
Including the Chip Address (2 bit)

12

Current control oscillation circuit

Including the oscillation circuit without
external parts.
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(ABSOLUTE MAXIMUM RATINGS )

(Ta=25°C Unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vcc Suon Vol 10.5 \%
t
VDD HPPL VORage 6.5 \/
Power
Pd Dissipation 1 W
Operating o
Topr Temperature -20 10 +75 C
Tstg ?te?;";‘)ge";‘ature 40t0+125 | °C
CRECOMMENDED OPERATING CONDITION)
. Limits :
Symbol Parameter Condition Min | Typ | Max Units
Vcc 8 9 10 V
Supply Voltage
VDD 45| 9 |55 Vv
ViL Input Voltage(L) [14,15,16pin 0 0.8 V
VIH Input Voltage(H) |14,15,16pin VDD-1 VDD V
MITSUBISHI
ELECTRIC
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CEL ECTRICAL CHARACTERISTICS )

(Ta=25 °C,Vcc=9V,VbD=5V , 0dBd=300mVrms at COUT, f=1kHz unless otherwise noted)

Symbol Parameter Test conditions Min | LITr;gS [ Max Units
Total
Icc Circuit current No signal — 25 40 mA
IDD Circuit current No signal — 13 25 mA
Auto-Balance
CPR Capture range — 5 — dB
CER Error collection — 4 — dB
Adaptive Matrix

AVolL Output level accuracy relative to Cch | L, R, S'ch output -0.5 0 0.5 dB

MR Matrix rejection L, R, C, S'ch output 25 40 — dB

HRAM | Head room L, R, C, S'output 15 17 — dB

THDAM | Total harmonic distortion |L, R, C, S'ch output 30kHzLPF — 0.05 0.2 %

SNAM S/N ratio Rg=0W,weighted CCIR/ARM 4ch mode| 70 80 — dB
Noise Sequencer

Vno Output noise level L, R, C, S'ch output -15 -12.5 -10 dB

AVno Noise level accuracy relative to Cch L, R, S'ch output -0.5 0 0.5 dB
Modified B-type Noise Reduction (0dB reference is 300mVrms/100Hz at SOUT)

VGNR Gain between input and output | Vin=0dBd,f=100Hz _ 5.1 _ dB
(DEC1 1. Decode character 1 | Vin=0dBd,f=1.0kHz | -16 | 01 | 14 _
DEC2 | Decode character2 | Vin=15dBd,f=1.4kHz | -3.0 | -15 | 0.
_DEC3 | Decode character3 | Vin=-20dBd,f=1.4kHz | -49 | -34 | -19 dB

DEC4 Decode character 4 Vin=-40dBd,f=5.0kHz -6.8 53 | -3.8

THDNR | Total harmonic distortion Vin=0dBd,f=1kHz 30kHzLPF| — 0.07 0.3 %
HRNR Head room THD=1% 15 17 — dB
SNNR S/N ratio Rg=0W ,weighted CCIR/ARM 68 78 — dB

Cch/Sch Master Volume

AT Tmax Maximum attenuation ATT=-¥ Vi=2Vrms — -95 -87 dB

ATTmin Minimum attenuation ATT=0dB -3.0 0 3.0 dB

VOLS Volume step — 1.0 — dB

cTvoL | Volume cross-ak — [cvotppunasvotaun | o | o5 [ — | a8

ATT=-¥,Vi=2Vrms

Line(Bypass mode)

THDLN | Total harmonic distortion | L,Rch output 30kHzLPF — 0.002 0.05 %

SNLN S/N ratio L,Rch output 95 100 T dB

CTLN Line cross-talk L input/R output , R input/L output| 70 80 — dB

Zi Input impedance 11 22 44 kw
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(Ta=25°C,Vce=9V,VDD=5V ,Vin=300mVrms,f=1kHz unless otherwise noted)

(7 /117)

Limits
Symbol Parameter Test conditions , Units
Min | Typ Max
Digital Delay
GvD Input/output voltage gain | LIN-LPF20UT,surround L-R -8.1 -5.1 -2.1 dB
Td Delay time Td=20.5ms 17.4 20.5 23.6 ms
THDD Total harmonic distortion | Td=20.5ms.30kHzLPE — 0.5 0.8 %
NoD Output noise voltage Td=20.5ms,Vin=0Vrms,JIS-A| — -90 -75 dBV
Vomax Maximum output voltage | THD=10% 0.7 1.0 — Vrms
_ Td=15.4to 51.2ms
LPFfc LPF cut-off frequency Gv=-3dB (Doiby Pro Logic mode)|  6-0 7.0 8.0 kHz
GT\?E%?B 184ms(Echo mode) 2.0 30 4.0 kHz
Feedback Volume
FBATTmax| Maximum attenuation ATT=-¥ — -70 -60 dB
FBATTmin | Minimum attenuation ATT=-3dB -6.0 -3.0 0 dB
FBVOLS Volume step — 3.0 — dB
Microphone Volume
MICATTmax| Maximum attenuation ATT=-¥ - -70 -60 dB
MICATTmin| Minimum attenuation ATT=0dB -3.0 0 3.0 dB
MICVOLS | Volume step — 3.0 — dB
MITSUBISHI
ELECTRIC
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(SERIAL DATA CONTROL FORMAT )

(1)Data Input Format
DATA is read at the rising edge of SCK, and loaded last 16 bits at the
rising edge of REQ.

DATA /( DO X D1 X D2 XDS X D4 X D5 XD6 X D7X D8 XD9 XDlOX D11X D12X D13X D14X D15>\
SCK ﬂﬂﬂﬂ_ﬂﬂﬂﬂ_ﬂﬂﬂﬂ_ﬂﬂﬂﬂﬂ
REQ

DO|D1|D2|D3|D4 D5 | D6 D7|D8]D9|Di10 DlJl D12 D13 D14 | D15
Pro
Mode | .4l Center
L Set MOOGAZ Mode Sch Volume
L set
H Delay oo} to Cch Volume Chip
Time wL Address
L Noise Surround / Echo
Sequencer Mode
H
H Test Mode (user inhibit)

(2)Control condition

Control Mode Contents

1| Mode Set Normal Stereo / Dolby Pro Logic /
Space Surround or Echo/ Mute

2| Pro Logic Mode 4ch Pro Logic / 3ch stereo

3| Center Mode Wide / Normal / Phantom / OFF

4 | Delay Time 15.4, 20.5, 25.6, 29.2, 51.2 ms (for Surround)
123,184 ms (for Echo)

5| Auto-Balance Input Auto-Balance ON / OFF

6 | Noise Sequencer ON / OFF
Lch/Rch/ Cch/ Sch

7 | Surround /Echo mode Delay input L-R/ (L+R)/2 /IMICin

Feedback volume , Microphone volume
Delay output mixing

8| Cch/Sch Volume O0to -87dB/1dB stepand -©o
9| Chip Address Input data effect or not
MITSUBISHI
ELECTRIC
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(3)Set Conditions
Mode Setting (DO="L",D1="L")

D2 | D3 Condition

L L Normal stereo (bypass)

L H Dolby Pro Logic Surround
H Space surround / Echo

H H Output Mute

Pro Logic Mode Setting(DO="L",D1="L")

D4 Condition
L 4ch Pro Logic
H 3ch Stereo
Center Mode Setting (DO="L",D1="L")
D5 D6 Condition
L L Wide
L H Normal
H L Phantom
H H OFF
Delay Time Setting (DO="L,D1="H")
D2 | D3 | D4 | Delaytime |sampingreqency | fequancy
L L L 15.4msec 500kHz
L L H 20.5msec 500kHz
L H L 25.6msec 400kHz 7TkHz
L H H 29.2msec 333kHz
H L L 51.2msec 200kHz
H L H 123msec 83.3kHz
H H L 184msec 55.6kHz SkHz
YRR

(9 /17)
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AutO_BaIance Settlng (DO:"L", D1:"H")

D5 Condition
L Auto-Balance OFF
H Auto-Balance ON

Noise Sequencer (DO="H",D1="L")

D2 D3 | D4 Condition
L - - |Noise Sequencer OFF
L L Lch
L H _ Rch
H Noise Sequencer ON
H L Cch
H H Sch
Surround / Echo mode (DO="H",D1="L")
Surround / Echo mode switch
D5 Condition
L Surround
H Echo
Delay input Delay Mixing polarity
D6 Delay input D7 Mixing polarity
L L-R L |L+Delay signal/R+Delay signal
H (L+R )/2 H [|L+Delay signal/R-Delay signal

MITSUBISHI
ELECTRIC

(10717 )



MITSUBISHI SOUND PROCESSORS
L“ % R ification.
P RE ignota inal S%eec nang® M 62463 F P
notice ; THGE imits are SV |
some para™ Dolby Pro Logic Surround Decoder
Feedback Volume Microphone Volume
D8 | D9 |D10 Volume D111 D12 D13 volume
L L L -3dB L L L 0dB
L L H -6dB L L H -3dB
L H L -9dB L H L -6dB
L H H -12dB L H H -9dB
H L L -15dB H L L -12dB
H L H -18dB H L H -15dB
H H L -21dB H H L -18dB
H H H Y H H H Y

Relation between mode setting and switch condition

P10 Logic. |Surround/Echo Mode Switch Condition
Mode Setting (DO=L,D1=L) ’
D4 D5 D6 | swi]|sw2 |sw3]|sw4]|Sw5|Swe6
Normal stereo
(bypass) X X X 1 1 2 4 | OFF| 2
Dolby Pro Logic Surround h X X 3 3 12 1 | OFF] 2
Space surround L L 2| 2 2
/ Echo X (Surround H Delay mixing ON 1 3 ON | 2
H 1 1
X (Echo) X Delay mixing OFF 2 4 OFF| 1
Mute X X X 4 4 2 4 |OFF]| 2
X:LorH
MITSUBISHI
ELECTRIC
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Sch Volume Setting (DO="L",D1="L")
Cch Volume Setting (DO="L",D1="H")

Volume
Level

O
\l
|,
00}
v,
(o]

Volume Level

D10 | D11 D12 | D13

0dB
-2 dB
-4 dB
-6 dB
-8 dB

0dB
-1dB
-2.dB
-3dB

TTITrnr
T I

-10 dB
-12 dB
-14 dB
-16 dB
-18 dB
-20 dB
-22 dB
-24 dB
-26 dB
-28 dB
-30 dB
-32 dB
-34 dB
-36 dB
-40 dB
-44 dB
-48 dB
-52 dB
-56 dB
-60 dB
-64 dB
-68 dB
-72 dB
-76 dB
-80 dB
-84 dB

- 0O
Chip Address
D14 | D15 Data Read

IIIIIIIIIIIIIIIICFCrCCCCCCCCECECr
I ITTIITIIr PP ITIIIIIIICC OO
IIII~--r-rrIIIIrFCrCIITIICCCCITITITICCCT
IrTrrTtrT-rrTTrrrII~~TT-r~IICCITICCITCT
IrIrITIrITIrIrIT I ICITICICIC

L H Enable

Others Unable

MITSUBISHI
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Symbol Name Min Typ Max Units
t1 |Signalrise time —_ —_— 0.5 V5
12 Signal fall time o —_— 0.5 VS
i3 SCK clock width 2 — — s
t4 | SCK "H" pulse width 0.8 — e s
t5 | scK"L" pulse width 0.8 — — us
t6 DATA setup time 0.8 — E— MS
t7 DATA hold time 0.8 —_— — Hus
t8 |REQ rise hold time 1.6 I I HS
t9 | REQ "H" pulse width 0.8 — — us
t10 | SCKsetup time 1.6 — — Hs

MITSUBISHI
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CLeveI Diagram )

(1)Dolby Pro Logic Surround Mode

- ¥y - . - M¥E

Cch
O—— VOLUME(ATT=0dB
LIN . [INPUT | |ADAPTIVE f\zﬂ%’\éTEER | ( |
| [BALANCE| 1 IMATRIX CONTROL [— Ladder| | Buffer |[[——O CVOLOUT
RINO— ‘ ‘ :
Signal IeveIL -3dB ! 0dB : -5.1dB 0dB

Vref=4.5V! ‘ ~d "
\ / \/ EVref;Z.SV? 7

Sch
LINO— ‘ | 1 SW4 ! ' sw3 ' | VOLUME(ATT=0dB)|
1 [INPUT | |ADAPTIVE[T [R|__| DIGITAL| | |Modified | : 19\‘c 3  SVOLOUT
. [BALANCE | : |MATRIX | |0, DELAY ™ BNR o i Ladder| | Buffer ||
RINO— ‘ ! ‘ 3
Sgnallevel; 3dB ! od8 !  -51dB ! -51dB | 0dB | -51dB  OdB
NN i TAT N
Vref=4.5V ; ‘ . N\ AL ! '
e Vv e RV v
Lch,Rch
LlNOT_INPUT ADAPTIVE ﬁ%'\l‘)TEER : O LouT
| |BALANCE MATRIX CONTROL |
RIN O— — O ROUT
Signal Ievelf 0dB
Vref=4.5V /\ |
3 \/ ! Signal level : 0dB=300mVrms(Typ.)
MITSUBISHI
ELECTRIC
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(2)Space Surround Mode
Sch
oO———] . Sw4 : : ' | VOLUME(ATT=0dB)|
LIN 3 L-R L:2[° | |DIGITAL| ! |Modified | SW3 | . SVOLOUT
RIN O——3 (L+R)/2 41_1—3'00 DELAY | ]BNR o 1 |Ladder | | Buffer |[—O
Sorallevel  0dB .  51dB . 51dB_ ods | -510B  odB
/\ \3 '}"/\—\\ i l,'
Vref=4 5V | A /\\ | :
‘ \/ \Vref=2-5V§ / , i \ / \‘/r(;f\=2_5V§ / /

(3)Echo Mode

MICIN O

3 Sw4 |
' o ‘
3 go/o DIGITAL —O

. » DELAY 1
777&:{87 ’’’’’’’’’ © Signal level
Vret=25V  \/
‘ MIC ‘
: VOLUME — O MICOUT
3 (ATT=0dB) |
0B | Soulew
Vref=2.5V  \ / Signal level : 0dB=300mVrms(Typ.)

C Notice )

Relation AVcc and DVDD at power supply
Digital VDD must be supplied less than 0.7 seconds from analog Vcc supply.

(AVce>
DVDD

Internal
reset signal

AVcc /

DVDD)

/

' \

0.7s(min.)

automatic reset cancel

MITSUBISHI
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Dolby Pro Logic Surround Decoder

( APPLICATION EXAMPLE )

—&#>—O MICout
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§|— e E S Gyl
14
c42 0.22p ] o c—> ¢ £ [© N c6
Py WORKS — > E 8 (4 E‘j 10u
C430.1p = 8 - > ] SWO 2 .
< W VCA w | [e) A s ?
—— 3 28 ¢ < |3 > o
Gu oZ, O DC IF@*A)Z N
C44 0.047y ol e3 = > ] 1 C4
SEg 23 ® 10
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!
o.ozzu%oa% g [Ee7) f EL& | ig 2201 47
» s o
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(EXTERNAL PARTS LIST )

Parts No. | Values Units Tol. Parts No. Values Units Tol.
Cl 10 pF C49 0.022 uF 5%
C2 10 pF C50 0.1 uF 20%
c3 10 HF C51 680 nE 5%
c4 10 HF C52 0.1 uE 5%
Cé 10 HF C53 680 pE 5%
Ccs 10 HF C54 0.1 uF 5%
C9 0.1 s 10% C55 0.1 uF 5%

Ci12 10 HFE C56 0.1 uF 5%
C13 01 pF C57 10 uF
C18 1.0 WUF C58 10 uF
C19 1.0 HF non-polar C59 100 UE
C20 4700 pF 5% C60 220 uE
c21 1000 pF 5% C62 4.7 LE 10%
c23 0.1 UF 50 C63 6800 pF 5%
C25 0.22 uF 5% C64 47 uE
C26 0.22 uF 5%
c27 0.1 pF 5%
C29 4700 pF 5% R36 330 kKW 10%
C30 1000 pFE 5% R51 47 KW 5%
C32 1.0 UF non-polar RA51 15 kW 5%
C33 1.0 MF R52 7.5 kw 5%
C34 5600 pF 5% R53 47 kKW 5%
C35 0.047 uF 5%, RAG3 15 kW 5%
C36 0.68 uF 10% R54 7.5 kW 5%
C37 0.22 pF 10% R61 100 kKW 1%
Cc38 0.22 pF 10% R63 100 kW 5%
C39 A7 UF 20%
C40 4.7 pFE 20%
c41 0.22 uF 10%
c42 0.22 uF 10%
C43 0.1 uF 20%
C44 0.047 uF 5%
C45 0.047 uF 5%
C46 0.1 uF 20%
C47 0.1 uF 20%
c48 0.022 pF 50
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