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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(DESCRIPTION '

The M61504FP is an optimum digital sound confroller IC for home audio.

It has a 4ch input selector, input volume, surround (3 variation), tone control (3 band), loudness, Vocal cut and
2ch master volume.

It can control all of these function with serial data.

FEATURES

@ Built-in 4ch input selector.

@ Built-in input volume (2dB step/3 bit)

@ IC for Dolby-pro-logic Interface.

@ Built-in Surround (ON/OFF,High/Middle/Low <3 variation>)
@ Tone control (Bass/Mid/Treble)

@Built-in Loudness.

@Vocal cut (Surround OFF setting only)

@ Main Volume (36 step 0 to -80dB - ) Outline 42P2R-A
@ Microcomputer Interface.

PACKAGE

0.8mm Pitch 450mil SSOP
{8.4mm x 17.5mm x 2.0mm)

RECOMMENDED OPERATING CONDITIONS

Supply voltage range ... Vcc=45~55  Rated supply voltage.... Vce=5Y

—~ SYSTEM CONFIGUHATION'

IC for

! Dolby-pro-ogi !

ﬁmN & N
0
Iﬁ 31 8 O\} VOLUME J\ TONE CONTROL\
Al
INCT O 0 5
IND1 O 0 | - @ _
& YOL
OUDNESS ) OUT1
fan ) SURROUND N
IN A2 8 O\Q VOLUME
IN B2 o) 5 -
INC2 O 0 K / L O
IND2z O 0 & ? VoL
LOUDNESS / ouT2
( p-com INTERFACE
| for
\ Dolby-pro-dogid CLK DATA
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( PIN CONFIGURATION AND IC INTERNAL BLOCK DIAGRAM '

CLOCK [z 21] DATA
GND [23 | . ) dq 20| VCC
VOL OUT2([24 M 19] VOL OUTA
VOL IN2 ] == T feok| | soq ™ EES BS VoL INg
VSELB OUT2 [2s . 17] VSELB OUTH
TRE2 27_[ %Bﬂ E ﬁ;g TRE1
MO2[z8 2 . [15] MO1
MI2 291 = . JFE M1
BO2[0|—_ L= = =] BO"
BI2 [a1] 2" S | L 12] Bl
LOUD2[z2 seicor S |l EEn w2 [39] LOUD!
VSELA OUT2 [3s ME VSELA OUT1
VSELA IN2 [34 |- gﬂgﬁ; SURROUND ??%E;K mkﬂ VSELA IN1
INVOL OUT2[35 21 m%?%““ , 8 e ] mvoLours
VCUT |36 — oo < S Z| NC
IN2D [e7jeh ooy oo Eogerar onn &) IN 1D
IN 2C [a8 h{) A A &fﬂ N 1C
N2B [ lw:/‘} i e O\ZWEZI N8
IN 2A [40 1:‘:‘ E%?Eﬁﬂi DeUT o ?_:;;;Zl IN 1A
REC-B2/SUR1 [41 %Z“;;ozi ECEN 2 ] REF OUT
REC-B1/SUR2 [42 iz::fa: L 7] REFIN
(2/17)
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(PIN DESCHIPTION)

Pin No. Symbol Function
1 REF IN Input pin of reference Amp.
2 REF OUT Qutput pin of the reference Amp.
34575, INTA 1B, TC. 10, : .
37.38.39.40 2A 2B ,2C 2D Input pin of the input selector Ch1 and Ch2
8,35 INVOL OUT1,2 Qutput pin of the input volume 1 and 2
9,34 VSELA IN1,2 Input pin of the volume input selector A1 and A2
10.33 VSELA OUT1.2 Capacitor connection pin for the volume
’ ' changing noise reduction
Frequency characteristic setting pin in the
11,32 LOUD1,2 loudness part
12,31 BI1,2 Frequency characteristic setting pin
13.30 BO1 2 in the tone control (Bass).
14,29 MI1,2 Frequency characteristic setting pin
15.08 MO1.2 in the tone control (Mid).
Frequency characteristic setting pin
16,27 TRE1,2 in the tone control (Treble).
17,26 VSELB OUT1,2 Output pin of the volume input selector B1 and B2
18,25 VOL IN1.2 Input pin of the main volume
19,24 VOL OUT1,2 Qutput pin of the main volume
20 VCC The power supply
21 DATA Input pin of the serial data
29 CLOCK Clock input pin for the serial data forwarding
23 GND GND
Capacitor for vocal cut
36 VCUT Impedance (band filter) connection pin
Output pin of the REC-B2/Device connection
41 REC-B2/SUR1 pin for the surround external parts
Output pin of the REC-B1/Device connection
42 REC-B1/SUR2 pin for the surround external parts
7 NC Non connection

RENESAS
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CABSOLUTE MAXIMUM RATINGS )

Symbol Parameter Conditions Limits Units
VCC Supply voltage 6.0 v
Pd Power dissipation Ta<25°C 960 mw
K Thermal derating Ta»25°C 9.6 mW/°C
Topr Operating temperature -20to +75 °C
Tstg Storage temperature -40 to +125 °C

THERMAL DERATING

o 1000
=
= 960
b=
=1
=
O
'
o 500 b0e——m—a—————
95, 4808
2 '\
[ \‘
0 N
= »
&) h ]
o ‘.
b d
“
0  §

0 25 50 7580100 125 150

AMBIENT TEMPERATURE Ta [°C]
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( RECOMMENDED OPERATING CONDITIOE'

(Ta=25°C,unless otherwise noted)

Parameter Symbol | Conditions MIN TYP MAX Units
Supply voltage VCC 4.5 5.0 5.5 v
Logic"H"level input VIH GND 54 . Veo y
voltage reference
Logic"L"level input GND
voltage VIL reference GND T 2 v

@ELATIONSHIP BETWEEN DATA AND CLOC@

CLOCK A Y A ¥ A ¥ A ( Ay A ¥ A ¥
bl
| | \ | |
| | | | | | | | | | | | |
Dol D1 D2 |D3g DL IDEH | DR |
| | | | [ | | ’ | \ | ’ | \ | ! | V | "
DATA | | | | | | | 3 } | | | | | |\
| | T \
Data signal is read at the rising Signal is latched at the rising Latch signal: H
edge of clock. edge of the latch signal.
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( DATA CONTROL SPECIFICATION '

For kinds of input format options are availably by changing slot settings of
DC,DD.

{(When the IC is powered up,the internal setting are not fixed.)

<MUTE cancellation data> (x is optional setting)
D04 D14 D24 D34 D44 D54 D64 D74 D84 D94 DA4 DB4 DC DD DE DF
X X X o0 X 1 X X X X X X 1 1 0 0

Tip address
(1) po1| D11 D21| D31| Da1| ps1| pet| D71| ps1| pet| DAt pB1| DC | DD | DE | DF
TONE TONE TONE
CONTROL CONTROL CONTROL oo o |o
TREBLE MID BASS
2
@) DO2| D12 | D22 | D32| D42| D52 | De2| D72| D82 | De2| DA2 | DB2| DC | DD | DE| DF
A1 YOLUME CH 1 B1 VOLUME CH 1 o | o foen] o |1 | o | o
ATT CUT
=
(3) pos| 13| p23| p3s| p43| ps3| pes| D73| pes| pes| pas|pes| bc [ oo | DE| DF
LouD TOME |D Inpu
A1 VOLUME CH 2 B1 VOLUME CH2 et ]l 1 1o Lol o
g\li{SS SELE |SWY
(4) CTOR |6/-8dB
MNote1)
DO4| D14| D24 | D34| D44| D54 | D64| D74 | D84| Do4 [DA4| DB4| DC DD | DE | DF
MNote)
REC-H
SUCI)ZEFFIOUN Mute | o 1
QUTSIDE OFF0
SETTING
INEUT INELIT fieur  Jieur %ENQ{A 1 1 0 0
SELECTOR voLuve - oidhe Nellhel O
SURRGCUN ted)
Sl SURROUND| 0
INSIDE
SETTING

Note1) Surround of outside setting, it becomes "D54=1"--->3w41 and 42 setting = B fixation. Surround of inside
setting { Surround of outside non setting), It becomes "D54=0"--->5Sw41 and 42 setting = A fixation.

Note2) In power supply investing to Mute an output in, It becomes setting like the following. Input selector = ALL
OFF, QOutside surround mode setting, REC-A B SW=0FF,B1 main volume= - « setting. The similar MUTE
setting can be done by setting D34=D54=1.

Note3d) It is impossible to use the vocal cut and the inside surround function, First. it sets the vocal cut ON after
setting the inside surround ON, in case of switching to the vocal cut ON setting from the inside surround
ON setting. And it sets the inside surround ON after setting the vocal cut On, in case of switching to the
inside surround ON setting from the vocal cut ON setting.

(6/17)
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(SETTING CODE)

{(HYTONE CONTROL (TREBLEMID/BASS) (8)INPUT SELECTOR
ATTIREBLE[ D01 | D11 [ D21 | D31
MD | D41 [ D51 [ D61 | D71 INPUT D04 | D14 | D24
BASS | D81 | D91 | DA1 | DB1
+ 8dB 1 1 0 0 Ach 0 0 0
+ 6dB 1 0 1 1 Bch 0 0 1
+ 4dB 1 0 1 0 Cch 0 1 0
0dB 0 0 0 0 E ch 1 0 0
=2ib &1 0 |0 A ALLOFF| 1 [ 1 1
- 4dB 0 0 1 0
- 6dB 0 0o | 1 1 (9) REC-A SWITCH
- 8dB 0 1 0 0
REC-A
OUTPUT | DB4
3HA VOL SELECTOR
(2)LOUDNESS (3) orF 5
ON 1
EOUENESS | paog SLEcTon D94
OFF 0 BYPASS 0
ON 1 L E SHRROLNBT (10) %é{eﬁllﬁsopgstljtga to control only at
D 54="0"setting.
SURROUND| D34 | D44
{(4)B VOL SELECTOR (5)TONE INPUT SELECTOR OFF 0 0
BvoL DA4 TONE INPUT| pa3 ; ; ?
BYFASS 1] BYFASS 0 H 1 1
TOME 1 IHEILE)TE SURRCLIMD 1
(1 1HINPUT VOLUME
(8) D INPUT ATT SW (7) VOCAL CUT SW
E INPUT ATT INPUT
o DA2 e =Y VoLUME | D64 | D74 | D84
0dB 0 OFF 0 0dB 0 0 0
-5/-8dB i O 1 2dB 0 0 1
-4 dB 0o | 1 0
(8) D INPUT ATT SW prome o | 1 | 1
D/E INPUT DB3 -8dB 1 0 0
ST -10dB 1 0 1
-8dB 0
5 ] -12.dB 1 1 0
-14dB 1 1 1
Note:Do not input other data than the above.
(7/17)
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{(12)A MAIN VOLUME
# ol | Do2 | D12 | D22 | Daz
| el"Ee | D03 | D13 | D23 | D33
0dB 0 0 0 0
-2dB 0 0 0 1
-4dB 0 0 1 0
-6dB 0 Q 1 1
-8dB 0 1 0 Q
-10dB 0 1 0 1
-12dB 0 1 1 0
-14dB 0 1 1 1
-16dB 1 0 0 Q
(13)B MAIN VOLUME
Aleocser | D42 | Ds2 | De2 | D72 | Ds2
T [ D43 | D53 | D63 | D73 | D83
T WOL. CHZ
0 dB 4] 4] Q Q 0
-2dB 0 0 Q Q 1
-4dB 0 0 Q 1 0
-6dB 0 Q Q 1 1
-8dB 0 Q 1 0 Q
-10dB 0 0 1 0 1
12dB 0 0 1 1 0
-14dB 0 0 1 1 1
-16dB 0 1 0 0 Q
-18 dB 4] 1 0 0 1
-20dB 0 1 0 1 0
-22 dB 0 1 0 1 1
-24.dB 4] 1 1 0 0
-26dB 4] 1 1 4] 1
-28dB 0 1 1 1 0
-32dB 0 1 1 1 1
-36dB 1 4] 4] 4] 4]
-40 dB 1 4] 4] 4] 1
-44 dB 1 4] 0 1 4]
-48 dB 1 0 0 1 1
-52 dB 1 0] 1 4] 0
-56 dB 1 0 1 4] 1
-60dB 1 0 1 1 0
-61dB 1 0 1 1 1
-62 dB 1 1 Q Q Q
-63dB 1 1 Q 0 1
-64 dB 1 1 Q 1 Q
-eo dB 1 1 1 1 1

( 8/17)
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( ELECTRICAL CHARACTERISTICS '

(Ta=25°C,VCC=5.0V, f=1kHz,unless otherwise noted.
INPUT YVOLUME=0dB,SURROUND,LOUDNESS=0FF VOL.INPUT SELECTOR A B
settina=Bvpass TONE INPUT SELECTOR=Bypass. Refer to the application circuit example.)

(1)Power supply characteristics

x Limits ]
Parameter Symbol Test condition MINT Typ] MAXY Ynits

Circuit current Aldd No signal setting — | 35 | 60 mA

(2)Input/Output characteristics (Total) Ta=25°C

&b . Limits .
Parameter Y Test condition MIN T TYP vax|] Units
Input impedance Rin 3~5pin,38~40pin 59 33 | 48 KQ
{INPLR pin 103~5,38~40) GUIpLE pin 1o
19,24 A main Vol=-2dB
VIMt Y —_
. . . AL=10KLL, THD=1% 121 1.4 Wi
Maximum input Amplitude : :
{Input pin to 6,37)0utput pin to 19,24
VIMtD RL=100,THD=1% 28 31 R Vrms
0.Ech ATT SW=-8dB,Input W CL=-2dB
: . Input pin~3,40)Output pin
vomt | — | vrms
Maximum oufput Amplitude 1019 24 RL=100, THD=1% 1.0 | 1.25
: Vi=0.5Vrms FLAT,
Gain Gvt Pin(3~6,37~40pinj-19 24gains 2.0 0 2.0 dB
{Input pin to 2,40) Cutput pin to19 .24
THDA DIN-AUDIO Vi=0 5Vrms AL=300 — [0.008] 0.07 %
Total harmonic distention s 5 s
QlLme INpUT seleclor .
THDB | THDA BypassTHDB Tone 0.009 0.09| %
19, 24pin, Rg=0015-A,
NoA Main\pf!)r?um%:-m — | 25 & | MWrms
O T8, 24pin, Ag=0L%, 155,
. i z — [ 5 | 10 [HVIms
Output noise level e V_Olume il
19, 24pin, Rg=00,JIS-A,
B Wvolume input selector: Tone —_— 7 15 IJVFmS
NoB 19, 24pin, Rg=00,J15-4,B Volume inpLt
selact: Tone, Tone input select: Surround —_— 10 20 erms
Vo=0.5Vrms | AL=10KQ JIS-A
Cross talk between channels CT piomg to rzrzsgams Rg=10KQ — | 80 | -65 dB
Yolume maximum ATTmax Vi=1V¥rms JIS-A — | — -0 dB
attenuation gquantity Main volumes= -=
( 9/17)
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(3)Tone control characteristics

Vi=0.2Vrms,Input pin to 9 and 34,0utput pin to 17 and 26, A VOL input selector:Input to outside
surround, Tone input selector:Bypass,B VOL input selector:Tone,unless otherwise noted.

. Limits )
Parameter Symbol Test conditions Nl 7Y max] Units

f=100Hz

Value of Boost(Bass) G(BASS)B Tone bass setting +8dB 6 8 | 10 dB

Value of Cut(Bass) GgEAss)c | fF1ooHz 10| 8| -6 | B
Tone bass setting -8dB

Value of Boost(Mid) aMiD)B | =1kHz 6 | 8|10 B
Tone mid setting +8dB

. f=1kHz

Value of Cut(Mid) GMIDB |1 T seting -8B 10| 8 | -6 | dB

Value of Boost(Treble) G(TRE)B | f=10kHzZ _ 6 | 8 | 10| dB
Tone treble setting +8dB

Value of Cut(Treble) G(TRE)B | F=10kHz _ 10| 8| -6 | dB
Tone treble setting -8dB

Balance between channels BALT boost condition +8 ,-8dB -2 0 +2 dB

RENESAS 10 1
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CFUNCTION DESCF{IPTION)

{1)Main volume

This IC has 2 system independence electron volume of low warp percentage and low noise.
0dB~ -—=dB attenuation quantity can be set with 36 steps(0dB~ -44dB:2dB step,-44dB~ -76dB:4dB step,
-77dB ~ -80dB:1dB step).

The attenuation quantity to 0~ -16dB can be setin A1 Vol.

The attenuation quantity to 0~ -64dB can be setin B1 Vol. They are possible to control.

Equivalent circuit of MAIN VOLUME block ~
VYSELB OUTAH,2
Tone S CYOL INT 2
. 17,26pin 18 25pin
A YOL input
selector i —c aurr::und VOL OUT1,2
- oc :
0dB~ -16dB: B vVOL input 19,24p|n
2dB step selector —O
VSELA OUT1 2
17,26pin Condenser for the
I changing noise 0dB~ -28dB:2dB step
fedictien -28dB~ -60dB:4dB step
-61dB~ -64dB:1dB step
\.. v
(2)Input selector,Input volume
This IC has 4 input selector of 2ch and Input volume of 2¢h for Input TRIMMER.
The input selector D input is either of -8 dB of 0dB/ a choice in the input level with ATT SW.
The input volume of 0~-14dB can be set with the 2 dB step.
100K
f ""” | Note1)The setting of ATT SW changes the input
& 100k_o resistance of D input like the following.
Oﬂ— ATT -8dB of D input setting: 20kohm(TYP value)
B 100k-0 0dB setting : 80kohm(TYP value)
¢ --1 OO
12k 0dB~ -14dB:2dB step
D O—W- O

-—J Tfle 50

(0dB/-5dB) 25k D)

T O .

95k To volume input selector A
/(OdBf-BdB)

D Input ATT SW

Note2) At the time of input selector A~C, E or ALL OFF
Dinput ATT SW becomes -8dB setting. *

™~

Note3)This SW is for the gain adjustment
in 0 dB setting in the D input ATT.

(11/17)
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(3)Equivalent circuit of tone control
3-1Bass,Mid (Boost mode)

ouT
it
fo L H
on JRI(R2sRBCIO2 12
Qs 1 C1C2R2
* C1+C2 R1
R R2+R3 5
+
Gv = 20log _BFils— (dB)
R1 Y2
3-2 Bass,Mid (Cut mode)
IN
ouT
fo 1 H
= Ton JR1R2:R3CIC2 1D
Qs 1 __[CiC2R2
= T2 Ri C2 el
R1
B3
Gv = 20|Og W (dB)
TRT Y

RENESAS e L
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3-3 Treble (Boost)

Gv = 20log

R1

3-4 Treble (Cut)

Gv =20log

R1

R1+R2

Tone voltage gain Gw{dB)

(dB)

+8dH

ode

-8dB

R1+R2 M
gy (dB)

R2
R1

1

Bass Mid  Treble
1

setting
""" == gdB

100 1k 10k
Frequency f(Hz)

ouT

RENESAS
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(4) Equivalent circuit of Vocal cut

It removes the vocal cut from usual music source (the stereo).

It centers on the vocal cut by the fixed rank, it is inputted to L,Rch in the same phase and
the same amplitude. Therefore, it comes in the vocal cut by L-R setting.

20k

20k

EXTERNAL [Cv

77
CHANNEL 2 INPUT

CHANNEL 1 INPUT 20k
20k
P -
+
\ 20k

>

YOCAL CUT OUTPUT

Lowpass filter for Vocal cut

Notel1) Vocal cut outputis monaural.

Note2) In the setting which uses the vocal cut, the inside surround function can't be used.
Note3) In setting of the vocal cut use, the output sometimes does a clip in the low area
part, when inputting a signal above Vin=0.6Vrms.

<CHARACTERISTIC CURVE>

It fixes (fo) of the low cut off frequency in 20K of the
inside resistance and Cv of the outside capacitor. It shows

by the formula below.
fo=1/(2ax20kxC) Hz
C=0.68F setting

It becomes
fo=1/(2mx20kx0.681)=12Hz

Gain (dB)

180

Ode\
-10dB} -
2008HE
-30dB} -

-40dB|

Phase (deq)

Frequency f(Hz)

(14 / 17)
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(5) LOUDNESS

This IC built-in a center tap -type loudness circuit .

0dB~ -16dB:
A VOL input 2dB step VSELB OUT12
e e Tone 17.26pin - yo IN1,2
& 18,25pin
- ﬁlu”lf“”d VOL OUT1 2
i oc 19 24pi
B VOL input g
selector —O
0dB~ -28dB:2dB step
-28dB~ -60dB:4dB step
E?MUDNESS I _61dB-~ -64dB:1dB step
LOUDNESS PART . <Curve of characteristics>
& Odfheccoio-- — s e
It fixes (fo) of the loudness in 50K of the inside %; 2 [P |
resistance and Cl of the outside capacitor. It shows bythe © N P s - oo —
formula below. 5 : | .
L= R Peznzz
fo=1/2rnx50kxC) Hz % ________ O
% BBl eemliorspuamanan T
C=0.1F setting 5 2008 -+ mmoboncooes Lomoee :L -------
It becomes : 100 1k 10K >
fo=1 /(2mx50kx0.1)=32Hz o=
(6)Equivalent circuit of surround block Fieguengys i)
5k 5k %
o 50k @ A I ) Out2
5k
external parts 5k
) Outid
- &
chi(O—S - MW
50k 5k =K
(157 17)
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(APPLICATION EXAMPLE )

{(1)Surround of outside setting(for Dolby-Pro-logic)
<"D54=1"--->5W41, 42 setting = B fixation.>
But, in case of this specification inside surround can not be used.

Units Resistance:Q)

Capacitance:F

CLOCK [22 21] DATA
S—| 23 HE . . CD—E*D
O—H '24 4 o 19 | ”_O
= B_.,,sgk soky,‘XJ e
+ﬁ |25 v -\ 18 +
2.2 L it
—| 26 (&) 17 k
2700p vone | L | voune 2700p
s__| |_E SELECTOFE = SELECTOH EI_|
|_
6800;1__@ T = Yy ’ 15[ 16800p
[ -
w3 E o T w—t
1ok T o] ' = ' 14 G
6800p | o E = 6800p
0.068Y 20 = = = 13100684
L | I ' O - [ W—p
e 2 S g K
o.ossuT_E = o T E_To.ossp
e L] e g e
SELECTOR 1
0.1p = 0.1
33

LOUDNESS
LOUDNESS

e} ¥ ol
104 L Jo0r 1oH
[aq | man SURROUND MAIN o
| VOLUMEZ VOLUMEA
e BB £ e C for Dolby-Flo-
ki aolume = Vallme i
. a5 input i = input | & O
selectd™ & g %g\
REC-A2 100k [ faz B A |F [vocaL REC-A1
Q_H"'_ 4] Jcut el
|36 o—e
2.2 | REC-A 5W
O—| |—E 1268 euT WOUT sw ffa—H—
T % ATT SW —
9.54
S Ty i D
O 1?*3
FE%—O/} INPUT INPUT
VOLUMEZ g % VOLUME piafiad
100k D D ]
O_” |40 INP INPUT O-» =y 3 | I
100K = ohe
& [ P RECP 5W
RECBQO |41 %20%908 o
A
51 o
REC-B1 42 Le2Wly FECE oW
O Il 79 P o
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