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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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

( FEATURES ) PACKAGE )

*Capable of controlling each function by serial data
Electric volume

sVolume level........... 32step ( 0dB ~ - )
s ow noise................=100dBv(JIS-A)
Bass/Treble....... (0dB,+3dB,1+6dB,+10dB)
Bass boost......................(ON/OFF)
Surround.........cccceevenee.... (ON/OFF)
Input selector ...................4 - Inputs (A,B,C,D)
MIC mixing

Outline 42P2R

( APPLICATION '

Mini-Stereo,Radio-Cassette tape recorder, TV

(RECOMMENDED OPERATING CONDITIONS)

Supply voltage range ..... AVDD:7.0~8.0V  DVDD:4.5~5.5V
Rated supply voltage ..... AVDD:7.5V DVDD:5.0V
- N
" SYSTEM BLOCK DIAGRAM
MIC Rch Rec out
IN C |
4 D ™\
AC INPUT MIC BASS BOOST O R ch OUT
Fhi:IN'n BO— SELECTER e SURROUND
e —QOL ch OUT
@
AC— ELECTRIC
Lech BO VOLUME
IN cO— p -com ;
DO INTERFACE
CLK DATA LATCH |ch Rec out
- 4
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

( PIN CONFIGURATION )

VREFI [1] O 42] AGND
SURR [2] 41] VREFO
SURC [3] 40] MIC IN

INTA  [4 39] IN2A
INIB [5 38| IN2B
INIC [6] 37] IN2C
INID [7] 36] IN2D

REC OUT1 [g] = 35] REC OUT2
INBAS1 [9] % 34] INBAS2
NFBAS1 [iQ N 33] NFBAS2
FBAS1 [T 5 35 FBAS2
FTRE1 [12 T 31] FTRE2

TONE OUT1  [i3 U 30] TONE OUT2
VOLIN1 [i4 29] VOL IN2

FBB1 [15 28] FBB2
NFBB1 [1p 27] NFBB2
INBB1 [17 26| INBB2
OUT1 [ig p5] OUT2
DGND [19 24] AVDD
LATCH 20 23] DVDD
DATA [2f 22] CLK
RENESAS
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

(BLOCK DIAGRAM )

CLK @ | §| DATA
Y -com
ovoD (R INTERFACE 2] LatcH
avoD [0 I—{2] banp
ouT2 EF "‘E OUT1
o - 2 470 470 = 5 R <
INBB2 o BB 195K 195K 3 |NBB1
1.5K AmMp2 ! FIN
SW19
FeB2 (8] B 2] rea1
VR2
voL IN2 @] -+ 7] voL N1
TONE [of}—% TONE E| TONE
out2 2. 3 w178 & AAMP2 -l OuTi
—1% 34 g
FTRE2 [ Ry . . Z; E FTRE
25 |SW17-G :
B.5K BK
FBAS2 [ SWi5-8 e 7] FBAST
SW15-C g
NFBAS2 [ e BASS a E| NFBAS1
E Amp2 SW13  SW12 Ampf
INBAS2 | & w ' T - o] INBASH
REC [wl< <] REC
ouT? E . _ :I OUT1
IN2D E = > SW9 34.7K 34.7K EI IN1D
IN2C Eéio/w o] IN1C
IN2B @ = E| IN1B
g
m}_o/ 458K 249K =
IN2A (] Swwg b <] IN1A
o % ;]' SWi1
MICIN |= ref © ™ SURC
wichmg 2 4gF SURROUND SW :I
VREFO | % _ ;K ~| surRR
o ﬁ’ ism -
AGND |SF—R rolAmp " AGND :| VREFI
Units Resistance :Q
Capacitance F
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

(PIN DESCRIPTION )

Pin No.| Symbol Function
1 VREFI RefAmp input
2 SURR External R connection pin for setting time constant for surround
3 SURC External C connection pin for setting time constant for surround
4 IN1A
5 IN1B
Channel 1 input
6 IN1C
7 IN1D
8 RECOUT1 | REC output of channel 1
9 INBASH1 Input of BASS Amp in bass section
10 NFBAS1 Output of BASS Amp in bass section
11 FBAS1 Resonant impedance (band-pass filter) connection pin for bass section
12 FTRE1 Resonant impedance (band-pass filter) connection pin for treble section
13 TONEOUT1 | TONE output of channel 1
14 VOLIN1 R-rudder volume input of channel 1
15 FBB1 Input of bass boosting resonant buffer amp
16 NFBB1 Output of bass boosting resonant buffer amp
17 INBB1 Resonant impedanc_e (band-pass filter) connection pin
for bass boost section
18 OUT1 Channel 1 output
19 DGND Ground of the internal logic circuit
20 LATCH gﬁ:r:ggs ?Léa::?:::ﬁ:? gtaelllt-us at the rising edge of the latch signal
& DATA gg;:ig Ea?; (::t”::g Irids?;agle;dge of clock
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

Pin No. | Symbol Function
22 CLOCK Clock input pin for serial data transfer
23 DVDD Power supply of internal logic circuit
24 AVDD Power supply of internal analog circuit
25 OouT2 Channel 2 output
26 INBB2 I;{gfggzgtbi;g?gaeggs n(band-pass filter) connection pin
27 NFBB2 Output of bass boosting resonant buffer amp
28 FBB2 Input of bass boosting resonant buffer amp
29 VOLIN2 R-rudder volume input of channel 2
30 TONEQUT?2 | TONE output of channel 2
31 FTRE?Z2 Resonant impedance (band-pass filter) connection pin for treble section
32 FBAS2 Resonant impedance (band-pass filter) connection pin for bass section
33 NFBAS2 OQutput of BASS Amp in bass section
34 INBAS2 Input of BASS Amp in bass section
35 RECOUT2 | REC output of channel 2
36 IN2D
37 IN2C
Channel 2 input
38 IN2B
39 IN2A
40 MIC IN Microphone input
41 VREFO RefAmp output
42 AGND Ground of the internal analog circuit

RENESAS
(5 /18 )




MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

( ABSOLUTE MAXIMUM RATINGS )

(Ta=25°C,unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
AVdd | Analog supply voltage 9.0 Vv
DVdd | Digital supply voltage 7.0 Vv
Pd Power dissipation Ta < 25°C 990 mwW
Ka Thermal derating Ta > 25°C 9.9 mwW/°C
Topr | Operating temperature -20~+75 °C
Tstg Storage temperature -40~+125 °C

THERMAL DERATING
(MAXIMUM RATING)

— 1000

= 990

E

© 800 \\

C i | (USRI W—— .

O 600

= "

<T *

o ',

o 400

o

T 200

= ",

@)

o 0 h/

0 25 50% 75 100 125

AMBIENT TEMPERATURE Ta (°C)
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

( RECOMMENDED OPERATING CONDITIONS'

(Ta=25°C,unless otherwise noted)

Parameter Symbol | Conditions MIN TYP MAX Unit
(Note 1)
Analog supply voltage | Avdd 7.0 7.5 8.0 Y
(Note 1)
Digital supply voltage | DVdd — 4.5 5.0 5.5 Vv
Logic "H" level —
input voltage VIH 0.8DVdd Vdd Vv
Logic "L" level e
input voltage VIL 0 WieDda \4

Note 1:After applying AVdd,Apply supply voltages in the order of DVdd for the IC.

( RELATIONSHIP BETWEEN DATA AND CLOCK '

€ LATCH SIGNAL

H /¢ .
DATA DO D1 (/l D6 D7 : DO

L T T : H : '

H i : :

A X Y b . h

CLOCK 5

L / !

H J:~
LATCH

Data signal is read at the rising edge of clock.
Signal is latched at the rising edge of the latch signal.
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DIGITAL SOUND CONTROLLER

(CLOCK AND DATA TIMINGS '

ter

CLOCK % =
25% Z

tr - tf

twHe twLe

DATA
tf
tHD twHL
tr - {f
s tsL 3 75%
LATCH %

CI'IMING DEFINITION OF DIGITAL BLOCK )

Symbol Parameter e L[[r;:s M Unit
t or Clock cycle time 4 - _

t wHe Clock pulse width ("H" level) 1.6 = _

t wie Clock pulse width ("L" level) 1.6 - -

tr Rising time of clock,data and latch - - 0.4 | psec
tf Falling time of clock,data and latch = = 0.4

t sD Data setup time 0.8 - =

t HD Data hold time 0.8 - »

t sL Latch setup time 1 - =

t WHL Latch pulse width 1.6 - =
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

(_DATA INPUT FORMAT )

2 types of input formats can be selected by changing the D7 slot setting status.
(Initialize all data of the 2 formats when power is turned on.)

: : Input format
e Input direction selection slot
(1) DO1 | D11 | D21 | D31 | D41 D51 D61 D7

Surround| MIC MIX
* Refer to the slot setting code list (3) 1: ON |1:Side A 0

for master volume 0:0FF |0:SideB

(2 L. po2 | D12 [ D22 | D32 | D42 | D52 | D62 D7
* Refer to the slot setting code list (4) * Refer to the slot Through gain
| _fortonecontrol _ _ _ _ _ _ _ _ _ _ setting code list (5) 00 1
Bass boost SW18,19 ON/OFF for Input selector 0:0ON

(3) Setting code (master volume)

Amount of ATT | DO1 D11 D21 D31 | D41
-0.0dB 0 0] 0 0 0
-2.0dB 1 0 0 0 0
-4.0dB 0 0 0 0
-6.0dB 1 0 0
-8.0dB 0 0 8 8

-10.0dB 1
-12.0dB 0 0 0
-14.0dB 1 0 0
-16.0dB 0 1 0
-18.0dB 1 0 1 0
20.0dB 0 : 0 1 0
-22.0dB i i i Q
-24.0dB 0 0 ] ] 0
-26.0dB 1 1 1 0
-28.0dB Q 1 1 o)
-30.0dB 1 1 1
-32.0dB 0 0 0 0
-34.0dB 1 0 0
-36.0dB Q 0 0
-38.0dB 1 0 0
-40.0dB 0 0 1 0
-42.0dB 1 0 1 0
-44.0dB 0 1 1 0
-48.0dB 1 1 1
-52.0dB 0 0
-56.0dB 0 0
-60.0dB 0 ] Q
-64.0dB 1 0
-68.0dB 0 8 1
-72.0dB 1 i
-76.0dB 0 1

-co 1 1 1 1
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

(4) Setting code (bassetreble cut / boost and bass boost on / off)

<bass>
: D02 | D12 | D22 | D32
-3dB 0 0 0 1
cut -6 dB 0 0 1 1
-10 dB 0 1 0 1
0 dB 0 1 1 1
+3dB 1 0 0 1
boost| +6dB 1 0 1 1
+10 dB 1 1 0 1
<treble>
= D02 | D12 | D22 | D32
-3 dB 0 0 0 0
cut -6 dB 0 0ol 1]0
-10dB 0 1 0 0
0 dB 0 1 1 0
+3dB 1 0 0 0
boost| +6dB 1 0 1 0
+10dB 1 1 0 0

<bass boost ON / OFF>

D02 | D12 | D22 |D32

bass boost ON 1 1 1 1
bass boost OFF] 1 1 1 0

(5) Setting code (input selector)

D42 | D52
INTA2A (SW230N)] 0 | ©
INTB2B  (Sw4,5 ON)| 0O | 1
INTIC,2C  (SW6,7 ON) | 1 0
INTD,2D  (SW8,9 ON) | 1 1
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

ELECTRICAL CHARACTERISTICS '

(Ta=25°C,AVdd=7.5V,DVdd=5.0V ,f=1kHz
Tone control & Bass Boost setting :0dB , unless otherwise noted)

(1)Power Supply

Limits .
Parameter Symbol Conditions . Unit
Min | tyP | Max

With AVdd=7.5V,
Analog supply circuit current Aldd pin 24 current, = 40 | 60 mA

when no signal is provided
With DVdd=5.0V,

Digital supply circuit current Didd pin 23 current, 50| 0|50 | pA
when no signal is provided

(2)Input/Output

. Limits .
Parameter Symbol Conditions T typ [wax| UNit
Input impedance Rin | Pins 4,5,6,7 and 39,38,37,36,Ta=25°C |50 | 100 | 200 | KQ

(input to pin 4 and 39),(input to pin 5 and 38),
(input to pin 6 and 37),(input to pin 7 and 36)

Maximum output voltage| VOM  [Gutput from pin 18 and 25 ,RL=10KQ,THD=1% | 1.3 | 1.8 | — | Vrms
Difference in voltage between pin18,25-pin41,
. Vodc when no signal is provided -0.1 0 0.1 Vv
OUtpUt terminal VOItage Difference in voltage between pin 8,35-pin41,
Vrecdc | when no signal is provided -0.1 0 0.1 Vv
: Vin=0.5Vrms,
Pass gain Gv Pin(4,39),(5,38),(6,37),(7,36)-(18,25) gains 20 0 | 20| dB
JIS-A filter - —
Vono Rg=10KQ Pin18,25 3.0 |15.0 | v VIms
Output noise voltage WheIgI ﬂc? signal is :
Vrecno | POV Pin 8,35 — 110.0 | 20.0 | p Vrms
Pin 18,25, BW=400~30kHz S o
. o distort THD Vi= 0.3Vims , RL=10KQ 0.02] 0.10] "
Saliainens SRerton s Pin 8,35, BW=400~30kHz N P —_
1oe Vi=0.3Vrms, RL=30KQ ; : 8
Vo=0.5Vrms , Rg=0KQ dB
CS Between pin 18-25 line ,JIS-A — | -80 | -60
Channel separation
CSrec Vo=0.5Vrms , Rg=0KQ — | 80 | -60 dB

Between pin 8-35 line ,JIS-A
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MITSUBISHI SOUND PROCESSORS
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DIGITAL SOUND CONTROLLER

(3) MIC AMP characteristics

Limits
Symbol iti i
Parameter y Conditions Min | tvo | Max Unit

‘ Vin=0.5Vrms,FLAT,
Pass gain GvM Pin 40 -18,25 gains

Pin18,25 ,JIS-A filter ,Rg=10K ,FLAT

- 3.0 [15.0 |p Vims
When no signal is provided g

Output noise voltage VNOM

Input to pin 40, output from pin18,25,

Total harmonic distortion] THDM | BW=400~30kHz - 10.02] 01 %
Vi=0.3Vrms , RL=10KQ

(4) Tone control characteristics

e Limits ;
Parameter Symbol Conditions vin T typ [ Max| Unit
Tone control Gbboost | 10dB : : ! ] 22
voltage gain(bass) f=150Hz | (input to pin 4 and 39),
Gbcut  |-10dB (input to pin 5 and 38), -13 | -10 | -7 dB
(input to pin 6 and 37),
Tone control Gtboost | 10dB e (input to pin ?and 36), 7 |10 13 dB
voltage gain(treble) =1YKHZ | output from pin 13 and 30
Gteut -10dB -13 | 10| -7 dB
(5) Bass boost characteristics
- Limits .
Parameter Symbol Conditions Min | typ | Max Unit
Input to pin 14 and 29,
Bass boost Gboost output from pin 13 and 30 7 10 | 13 dB
voltage gain t=100Hz
(6) Volume characteristics
. Limits )
Parameter Symbol Conditions in T tvo Tax | Uit

Input to pins 14 and 29

Maximum attenuation | ATTmav output from pin 18 and 25 . |83]| 75| dB
f=1kHz ,JIS-A filter ,ATT=-
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MITSUBISHI SOUND PROCESSORS
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DIGITAL SOUND CONTROLLER

( TEST CIRCUIT )

CLOCKO q] L J - iR
-com
pvDD=5VI——{& |0 e s 8 OLATCH
DGND
AVDD=7.5V O_——(J |- 2 — 1
SRR T
- > © &
ouTt2o o +I§ %4?0 470 2 '_:H ©ouT
56K 56K
© M~
a1 & =
= 1.5K Amp2 ~—— 3300p
0.1p SW19 0.1p
Y s El"";;]_
3K BASS BOOST swW
VR2
195K E
%Q—ogo—g | 195K ?3 D_®77
2K 23 sWi7-BEs
0.047p 1 34 0.047y
Y= B e Ak
Tk [SW17-C < %
P e - =
e SWio8 | . —A= T
0.12u SW15-C & « 0.12p
2200p W 1.5K BASS BASS 15 = 2200p
Amp2 Amp1
LE [ mj
30K 104 56K E:E ;:% 56K 1o 30K
= 8« IX /o LAMIX > -1} | 0
REC OUT2 + %5 mp L e Amp?1 §% +0 REC OUT1
4 &
- O\Oﬂm—g ~ o oSWO elx 347K 347K e ~T = H 10p 85
x Irs
10 + 8 +. 10
»—o\o—ulﬁ—[ﬁg&/m SW7 1A co—f\\*]”—o/o—u
: !

10 t =) +. .10
u—o\o—u{ﬂ—g ALl SW11 o : o—e
X X ¥
n—o\o—“{a—g e 196 4SBE§fAmp2 BuﬁAmp‘lls'BK EWK g ﬂ-—H—o/ o—e
- 1o SW13 SW12 .
O o~ %tﬁ 5 P | ©
l—o E °_~© 0.022 7}7
S SURROUND SW 20K

8]
N+
10y

Units Resistance :Q
Capacitance :F
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MITSUBISHI SOUND PROCESSORS

M62428FP

DIGITAL SOUND CONTROLLER

| FUNCTION DESCRIPTION '

(1) Tone controller equivalent circuit

I R3
FBASS [
Q > CENTER FREQUENCY
1
c1 : f0=1/ 2 m,/ C1eC2sR1sR2 [Hz]
ouT | Rt
BASS | Q =,/(C2¢R2 )/ (C1R1)
c2 i
T EXAMPLE : BASS BAND ( f=150Hz )
INBASS R1=1.5KQ , R2=56KQ

|
|
|
|
|
' +
e Y . i
Q C1=0.82y, C2=0.015y
|
: R2
|
|
|

Fig.1 A circuit equivalent to the inside of the tone controller

L g
Fig.2 is equivalent to Fig.1. To convert
L component constants, the equation below is used.
L=C2 *R1+R2
R3
\V
Fig.2 An equivalent circuit using L
RENESAS
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(2) Surround block equivalent circuit

CHANNEL1 INPUT P

MIC INPUT P—9

A~ E

PA i » CHANNEL1 OUTPUT
A

44.7K

T T T T T T ek S %ATK
EXTERNAL C |

I |

| 20K g |

| |

| 34.7K

e sosprsnses = —‘—: 34.7K

44.7K !

44.7K \ =

57 It R CHANNEL2 OUTPUT

CHANNEL2 INPUT P

BAND-PASS FILTER
REGULATING SURROUND
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( MASTER VOLUME EQUIVALENT CIRCUIT '

-0.0dB R
-2.0dB _V—' O
-4.0dB ‘
-6.0dB -
-8.0dB
-10.0dB Reference values for mastervolume attenuation
-12.0dB
20040 et Amountof ATT| DO1 | D11 | D21 | D31 | D41
-14.0dB
- -16.0dB il 0 0 0 0 0
B ' -2.0dB 1 0 0 0 0
3591 -18.0dB -4.0dB (-:l) i g g g
! -6.0dB 1
2850 20.0dB For - 2 : ; .
2268 820 -10.0dB 1 0 1 0 0
1800 -24.0dB -12.0dB 0 1 1 0 0
-14.0dB 1 1 1 0 0
1428 26.00B -16.0dB 0 0 0 1 0
— -28.0dB -18.0dB 1 0 0 1 0
-20.0dB 0 1 0 1 0
. o -30.0dB g 3 L g L 0
13968 -32.0dB -24.0dB 0 0 1 1 0
11094 -34.0dB -26.0dB 1 0 1 1 0
-28.0dB 0 1 1 1 0
seta ~36.0d8 -30.0dB 1 1 1 1 0
200 -38.00B -32.0dB 0 0 0 0 1
-40.0dB -34.0dB 1 0 0 0 1
5562 -36.0dB 0 1 0 0 1
s16 -42,0dB -38.0dB 1 1 0 0 1
6297 -44.0dB -40.0dB 0 0 1 0 1
o -48.0dB 44.0dB 0 1 ] 0 1
Gioe -52.0dB -48.0dB 1 1 1 0 1
-56.0dB -52.0dB 0 0 0 1 1
1ot ' -56.0dB 1 0 0 1 1
996 g -60.0dB 0 1 0 1 1
- -64.0dB -64.0dB 1 1 0 1 1
— -68.0dB 0 0 1 1 1
s e -72.0dB 1 0 1 1 1
250.5 -72.0dB -76.0dB 0 1 1 1 1
5217 -76.0dB = 1 1 1 1 1
RENESAS
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ENI TTOA

Y 714
MoLg P _
ez USEZ Z_ O_S_

i 8MS

Boost(tre)
Boost(bass)

| el
Cut(bass)
Y

o
= 9MS
5
O

=¥ _ A TMS

L1LNO
INOL OMOL

apo+ g cMS

+10dB
D/C
SWi2

C WyuDvia %0078 NOISSINSNYHL TYNDIS )

0LMS |o\0||_ T@

aiNI

OINI

giNI

OM8'SY —o \Oln_ _|©

VINI
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(LAPPLICATION EXAMPLE )

p -COM

-

|

~—~

L
DVDD=5V L i
; = y-com
Power AMP INTERFACE
104 (Di@'_(b
+ AVDD=7.5V
[
AsY | g 470 470 3
56K
[ @' BB 195K
0.033p 15K mp2 b FIN FIN
{ .

SOURCE2

|||—

Power AMP

10y

SW19

195K

-

56K

T
BASS BOOST SW

BB %
Amp1 1.5K

Swis

10K

=
=3,

Vo
BASS BOOST SW
1

e

195K

19Ki 4§ﬁ§lAmp2

195K
5 SW16-B2 3 24k
N 10K
o o 4 5K
° JWied| 2
V14-B

refAmp

—

25 gSW13
S +M|CAmp rgf AVDD

o3
=
+
o) 10
—
0.047p

S —¢
]

—— 0.82y
E_—‘L 0.015p

ol

g +H 100 REC OUTl
LoD Gwd Amp1 %? o
=] +. 10
347K 347K SWS i E H 7] 3 8 8
= —-3 O
§% +. 10
A SW6 4o @I_H_(i
% o
SW4 = +g o w
SW10 e Bl < =
LN 2
3 + . 10
Buftampf®* f19x Lo B < a
swi2 Sw2 e 3 @ O
\3 SW1 L
| ] 0.022p
SURROUND Sw 20K )

51K

AGND

Units Resistance :Q
Capacitance :F
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