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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o‘;lhep ram e“ Dolby Pro Logic Surround Decoder
(Description )

The M62463AFP 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 )

\.

QOutline 64P6N
0.8mm pitch QFP
(14.0mmx14.0mmx2.8mm)

@ Includes all functions necessary for Dolby Pro Logic Surround

-Adaptive Matrix
-Input Auto-Balance
-Noise Sequencer

-Center Mode Control

-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

,.(System Configuration)
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(Pin Configuration )
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M62463AFP

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 -eo

Microphone Volume

Internal Microphone Volume
0 to -18 dB/3dB step, and - eo

Cch/Sch Master Volume

0 to -87dB/1dB step, and -eo

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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M62463AFP

Dolby Pro Logic Surround Decoder

(ABSOLUTE MAXIMUM RATINGS )

(Ta=25"C Unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vce P — 10.5 V
oltage
Vdd SREYOIES 6.5 Vv
Power
Pd Dissipation 1 W
Operatin »
Topr Tgmpera%ure -20 10 +75 C
Tstg %?;%ge?ature 40to+125 | C
(RECOMMENDED OPERATING CONDITION)
s Limits )
Symbol Parameter Condition Min | Typ | Max Units
Ve Supply Voltage 8 i e v
vdd 45| 5 |55 v
ViL Input Voltage(L) |14,15,16pin 0 0.8 \Y
VIH Input Voltage(H) [14,15,16pin vdd-1 | — | vdd V
RENESAS
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t\ce 3 ‘I
so‘;lhoep ametrc Dolby Pro Logic Surround Decoder

(ELECTRICAL CHARACTERISTICS )

(Ta=25 C,Vce=9V,Vdd=5V ,Cch volume=0dB,at C-OUT 0dBd=300mVrms,f=1kHz unless otherwise noted)

Symbol Parameter Test conditions - LITT: e Units
Total
lcc Circuit current No signal 25 40 mA
IbD Circuit current No signal — 13 25 mA
Auto-Balance —
CPR Capture range 5 dB
CER Error collection = 4 = dB
Adaptive Matrix
Avol Output level accuracy relative to Ceh | L, R, Sch output -0.5 0 0.5 dB
MR Matrix rejection L, R, C, Sch output 25 40 dB
HRAM Head room L, R, C, Sch output 15 17 . dB
THDAM | Total harmonic distortion |L, R, Cch output 30kHzLPF — 0.05 0.2 %
SNAM S/N ratio Rg=0Q,weighted CCIR/ARM 4ch mode| 70 80 dB
Noise Sequencer
Vno Qutput noise level L, R, C, Sch output -15 -12.5 -10 dB
AVno Noise level accuracy relative to Cch L, R, Sch output -0.5 0 0.5 dB
Modified B Noise Reduction (Sch Volume=0dB, 0dB reference is 300mVrms/100Hz at S-Out)
VGNR Gain between input and output | Vin=0dBd,f=100Hz . 5.1 — dB
DEC1 Decode character 1 Vin=0dBd,f=1.0kHz -1.6 -0.1 1.4
"DEC2 | Decode character2 | VinisaBdi-tani | 0 | 45 | o
_DEC3 | Decodecharacter3 | Vin=20dBdf=1.4kHz | -49 | 84 | -19 | %P
DEC4 Decode character 4 Vin=-40dBd,f=5.0kHz -6.8 53 | -38
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=0Q ,weighted CCIR/ARM 68 78 s dB
Cch/Sch Master Volume
AT Tmax Maximum attenuator ATT=-,Vi=2Vrms T -95 -87 dB
ATTmin Minimum attenuator ATT=0dB -3.0 0 3.0 dB
VOLS1 Volume step ATT=0 to -40dB 0.5 1.0 1.5 dB
VOLS2 Volume step ATT=-40 to -87dB 0.2 1.0 1.8 dB
CTVOL Volume cross-talk R input/CVOL,SVOL output 68 83 — dB
VnoVOL Qutput noise voltage ATT=- - 2.6 5.2 |pVrms
Line(Bypass mode)
THDLN | Total harmonic distortion | L,Rch output 30kHzLPF e 0.002 0.05 %
SNLN S/N ratio L,Rch output 95 100 — dB
CTLN Line cross-talk L input/R output, R input/L output| 70 80 dB
Zi Input impedance 11 22 44 kQ
RENESAS
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M62463AFP

Dolby Pro Logic Surround Decoder

. - . | J .‘ﬁcaﬂon. 5
] a iméi"s?l%?gct to change

(Ta=25 “C,Vce=9V,Vdd=5V ,Vin=200mVrms,f=1kHz unless otherwise noted)

(7 /17)

Symbol Parameter Test Conditions : il Units
Mn | Typ | Max
Digital Delay
G-vD 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
Td=20.5ms - 0.5 0.9
THDD Total harmonic distortion | 30kHzLPF | Td=51.2ms — 1.2 25 %
Td=184ms — 3.0 5.6
Td=20.5ms — -92 -80
NoD Output noise voltage j‘g? s Td=51.2ms — -84 -70 dBv
Td=184ms — -80 -65
Vomax Maximum output voltage | THD=10% 0.7 1.0 — Vrms
LPFfc LPF cut-off frequency ge:j.??d‘émft?gl-bzvmgro Logic mode 6.0 7.0 8.0 kHz
53213238 184ms(Echo mode) . 30 . kHz
Feedback Volume
FBAT Tmax | 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
VnoMIC Output noise voltage ATT=-c0 —t 2.0 4.0 [pVrms
RENESAS
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i g AT 0> M62463AFP

omep Dolby Pro Logic Surround Decoder

(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 ADO ) 01 Jp2 |03 { D4 | 05 | p6 | D7) D8 | D9 [D10) D11{D12|D13f D14]D15Y "H |
sk AT LALFLFLALf LA LFLFLE LFLF Lf L
REQ T

DO |D1|D2|D3|D4)D5 |D6|D7|D8|D9 D10|D11 D12|D13| D14 D‘ISI
Pro
Mode | il Center
] L Set Mog(;e. K Sch Volume Lln
set
H I?I_glay same-] 1o Cch Volume Chip
ime np» Address
L Noise Surround / Echo
! Sequencer Mode
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)

S5 | Auto-Balance Input Auto-Balance ON/ OFF

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

7 | Surround /Echo mode Delay input L-R/ (L+R)/2 /MICin
Feedback volume , Microphone volume
Delay output mixing

8 | Cch/Sch Volume 0to-87dB/1dBstepand -©o

9 | Chip Address Input data effect or not

ENESAS
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e iz o2 A M62463AFP
some param Dolby Pro Logic Surround Decoder
(3)Set Conditions

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

D2 | D3 Condition

L L Normal stereo (bypass)

L H Dolby Pro Logic Surround
H L 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 [sampingtrequency | focummar
L L L 15.4msec 500kHz
L L H 20.5msec 500kHz
L H L 25.6msec 400kHz 7kHz
L H H 29.2msec 333kHz
H L L 51.2msec 200kHz
H L H 123msec 83.3kHz
H|H L 184msec 55.6kHz ez
RENESAS
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some P Dolby Pro Logic Surround Decoder

Auto-Balance Setting (DO="L",D1="H")
D5 Condition

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
(L+R )/2 H |L+Delay signal/R-Delay signal

RENESAS
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some parame Dolby Pro Logic Surround Decoder
Feedback Volume Microphone Volume

D8 | D9 |D10 Volume D11| 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 -co H H|H -00

Relation between mode setting and switch condition

Pro Logic |Surround/Echo Mode] Switch Condition
Mode Setting O e
D4 D5 | D6 |swi|swz |swa|swa4|sws|swe
Normal stereo
(BiaEs) 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 e
/ 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

RENESAS
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some paramett Dolby Pro Logic Surround Decoder

Sch Volume Setting (DO="L",D1="L")
Cch Volume Setting (DO="L",D1="H")

Volume
| Level

O
~
O
0o
O
©
=
o
=

Volume Level D12 | D13

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

0dB
-1 dB
-2 dB
-3dB

TTrr
T I

-10dB
-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
- oo

Chip Address
D14 | D15 Data Read

ITrIIIIIIrrCrrrCCCTTTTIITITITICCCCCCCC
IXIII~~r~~IIIIFrFCCCIIIICCCCIIIICCCE
IxrrrrxrrxxrrII-~—xrxrcIICCIICCIICT
IrIrIrTrIrTsrrxrIfIrrsesrIC I TICETICRTC

I TTrrTrIrrrrIrIrrrrrrrrxrrrreeerererrererrrrr

L H Enable

Others Unable

RENESAS
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(4)Data timing

Symbol Name Min Typ Max Units
t1 Signal rise time — — 0.5 Us
t2 | Signal fall time —_ — 0.5 Us
i3 SCK clock width 2 Us
t4 | SCK"H" pulse width 0.8 — — us
tS | SCK"L" pulse width 0.8 — — us
t6 |DATA setup time 0.8 —_ _— Hs
t7 |DATA hold time 0.8 —_— e Ms
t8 |REQrrise hold time 1.6 — —= Hs
t9 | REQ "H" pulse width 0.8 — — Us
t10 | SCK setup time 1.6 _— _— Hs

RENESAS
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some par Dolby Pro Logic Surround Decoder

(Level Diagram )

(1)Dolby Pro Logic Surround Mode

Cch
o ! .| VOLUME(ATT=0dB
LIN T |neut [T |ADAPTIVE peer | : ) i
i |BALANCE | : [MATRIX CONTROL | Ladder| | Buffer [——O CVOLOUT
RINO—— : | |
Signal level -3dB _ 0dB -2.5dB 0dB

; \/ 5 \/ EVref;Q.SVS i’ ‘. I ;

WS Clhucaliyr il PR, R e e D e oY PP el il gl oS P .. tco OR

Sch
LINO—— : Ly, SW4 i ' swa | | VOLUME(ATT=0dB)| !
. [INPUT : |ADAPTIVE[T{R |__| DIGITAL| : |Modified | | 1 5 . SVOLOUT
. [BALANCE | : IMATRIX | |o | DELAY [TTIBNR oot | e | | Butter [H—O
RIN O— : !
! . .51dB | 0dB | -25dB  0dB
: ‘\: ’.'I ‘\‘i\ |:

Vref= 45V ,.' \/ . . .
\/ \ / : rel= =V 4 Y ‘, / \?re?=2.5v? / \ }

Lch,Rch
LINO + |INPUT ADAPTIVE CENTER —O LOUT
| |PAATEE]MATRE CONTROL |
e —0O ROUT
Signal level # ________ Od_B ________________
Vref=4.5V /\ I
i \/ i Slgnal level : 0dB=300mVrmS(Typ)

RENESAS
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some parame Dolby Pro Logic Surround Decoder
(2)Space Surround Mode

Sch

G —— . Swd : E : | VOLUME(ATT=0dB)| :
LIN ; LR L :2[° | |pGiAL| | Modified | S:jj : : : : SVOLOUT
RINO-——] e | T3t [ | | ST s | B
Signallevel;  0dB i 54dB | -51dB | ogB . -25dB  odB

Vref=2.5V !

i .7
<
o
1l
g
(%]
< {
s ~ ~
S s s R e
v S
“ N
5 Y
.
>
-

Vret=4.5V \/

(3)Echo Mode

SW4
ey DIGITAL |
MICIN 0o—¢— 2T | DELAY
o  Signal level
Vref=2.5V |\ /
f MIC ;
Z VOLUME = |————0 MICOUT
! (ATT=0dB) |
0B Somlew
EV,ef=2.5V/\/ Signal level : 0dB=300mVrms(Typ.)

( Notice )

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

AVcc /

(AVccANDVdd)
DVdd _/
Interna_l S
reset signal : ! .
< » automatic reset cancel
0.7s(min.)

RENESAS
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Dolby Pro Logic Surround Decoder

( APPLICATION EXAMPLE )

L s
CA18 — £ RI18
0.01p 4.7k
A MICout
cso e 023 ca1 cre C18
1000p . 0.1p 4L 0.1p 1000p Cc20 0.22p —
i i lose — Toes czs 4700p 15 i
T oo * ] Tow Jow |
o [#] [+] [] [#] [s] [« [] [x] [5] [%] [%] [s] (%] [¢] [=] [*
" DT
;
DVss
2 LPF ‘( ‘ D/A ‘ ‘ AD )( LPF A e
k=
C34 5600p 2 % = =2
3 i £ Fr ] &)
o 8 ' 3« [ |=
G35 0.047p Dwg i D g | .
) eS8 10Kbit = O« = DVdd
3 oka SAAM LOGIC
R3§ 330k R < X e +5V
T Mg - ° || - e
! g | — T
C36 .68y Pt [o—s] »(1) 70
5 — L T SW5 | A SV = c12 1
©a7 022 %.-'— T o [ MICin
[ & ,_¥ 1~ : i g < Bl E
Cas 0.22p E § ¥ SW4 2z o3 i
. 23 o
C39 a7y 8 =) % C10 100p
Q L=_1
L [gl123 ; SW3 o1&
C40 4.7y g% - 1, > l Cg 0.
a 2
+——]5| 9 % e #—0O Sout
c41 0.22y o _ a cs 1op
Q = —
3 }—E comeiNnG |~ > = 2 L
C42 022y [ - - 006
NETWORKS E G = > 1+ 10w
<+ )—i = Z O » > o
C43 0.1y S = i 4 SW2 ” —
. 04
ul e VCA W o AA 3 [ o |
i I cf g <« 2 0
C44 0,047y o8 23 9 & ol ¥ — AL e
w = i — —
[ B | f P
a3 | I
C45 0.047p : B 40 S [
4 e > Omui¥ o e ?
cas 0.1y E § AA swWh L[ Te 3 104 Sou
o —-———— =
G— S wg o > L e
47 011 s 2 g | P e e Rout
= 5 E - NOISE T +H O
@ 38 . SEQUENGER - Lout
c4a 0.022p C1 10p

 Z8ME] 2 1z R&1
Ca9 ET BNt 8 100k s = — mpCed
0.022p ] 0.1|,JJ7 De |i§§ &2 |iE j; r 47u
e L iz T Ty T
gz 2 £ S C62 F63 CB3
54, S 2l e 47p 100k 6800
E: 8 P R RS
10p | 10 100, :
o ¥ Units
L'O o © Resistance : Q
in Rin AVcc Capacitance : F
+9V P '

RENESAS

(16 717 )



MITSUBISHI SOUND PROCESSORS

e ke A e M62463AFP

Noﬂce S metric .
some par Dolby Pro Logic Surround Decoder

(EXTERNAL PARTS LIST )

Parts No. | Values Unit Tol. Parts No. | values Unit Tol.
C1 10 WF C47 0.1 uF 20%
c2 10 WF C48 0.022 uF 5%
C3 10 uF C49 0.022 uF 5%
C4 10 WF C50 0.1 uF 20%
C6 10 MF C51 680 pF 5%,
c8 10 uF C52 0.01 uF 5%
C9 0.1 uF 10% C53 680 pF 5%
C10 100 uF C54 0.01 uF 5%
C12 10 uF C55 0.01 uF 5%
Ci3 0.1 uF C56 0.01 uF 5%
c18 0.22 uF C57 10 uF

CA18 0.01 uF C58 10 uF

C19 1.0 uF non-polar C59 100 uF

c20 4700 pF 5% C60 220 uF

c21 1000 pF 5% C62 4.7 uF 10%
C23 0.1 uF 5% Cé3 6800 pF 5%
C25 0.1 WF 5% C64 47 uF

C26 0.1 uF 5%

c27 0.1 uF 5%

c29 4700 uF 5% R18 47 kQ 10%
C30 1000 pF 5% R36 230 it 10%
C32 1.0 uF R51 47 kQ2 5%
C33 1.0 uF RA51 150 kQ 5%
C34 5600 pF 5% R52 75 kQ 5%
C35 0.047 uF 5% R53 47 kQ 5%
C36 0.68 uF 10% RA53 150 kQ 5%
Caz 0.22 pF 10% R54 75 kQ 5%
C38 0.22 pF 10% R61 100 kQ 1%
C39 47 uF 20% R63 100 kQ 5%
C40 47 pF 20%

C41 0.22 uF 10%

C42 022 uF 10%

C43 0.1 uF 20%

C4a4 0.047 uF 5%

C45 0.047 uF 5%

C46 04 uE 20°%
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