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

RENESAS

RenesasTechnology Corp.
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MITSUBISHI SOUND PROCESSORS

M61510FP

DIGITAL SOUND CONTROLLER WITH SURROUND

(DESCRIPTION '

The M&1510FP is an optimum digital sound controller |C for home audio.

It has a 5ch input selector,input volume, surround(3 variation),tone control(3 band) loudness and

2ch master volume.

It can control all of these functions with serial data.

FEATURES

@ Built-in 5¢h input selector.
@ Built-in input volume (2dB step/3bif)
@ |C for Dolby-pro-ogic Interface

@ Built-in Surround (ON/OFF,High/Middle/Low(3 variation))

@ Tone control (Bass/Mid/Treble)

@ Built-in Loudness.

@ Main Volume (1dB step (0 to -80dB,-=)
@ Microcomputer Interface

( RECOMMENDED OPERATING CONDITIONS '

Supply voltage range ....Vce= 4.5~5.5

—~ SYSTEM CONFIGURATION '

Rated supply voltage.....Vee=5Y

PACKAGE

Outline 42P2R-A

0.8mm Pitch 450mil SSOP
{8.4mm x 17.5mm x 2.0mm)
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( PIN CONFIGURATION AND IC INTERNAL BLOCK DIAGRAM '
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MITSUBISHI SOUND PROCESSORS

M61510FP

DIGITAL SOUND CONTROLLER WITH SURROUND

( PIN DESCRIPTION '

Pin No. Symbol Function

1 REF IN Input pin of the reference Amp.

2 REF OUT Qutput pin oh the reference Amp.
3643576323940 I2BA12%12%12%12E|)E1E Input pin of the input selector Ch1 and Ch2

8,35 INVOL OUT1,2 Qutput pin of the input volume 1 and 2

VSELAINEREGY 2 | e T s

10,33 VSELA OUT1,2 ﬁzp\?;m: ?:Egi;tllr?; rf;?sg):educﬁon

12,31 BI1,2 Frequency characteristic setting pin

13,30 BO1 2 in the tone control(Bass).

1529 Mi1,2 Frequency characteristic setting pin

15,28 MO1.2 in the tone control(Mid).

e

17,26 VSELB QUT1,2 Output pin of the volume input selector B1 and 2

18,25 VOL IN1,2 Input pin of the main volume

19,24 VOL OUTH1,2 Qutput pin of the main volume

20 VCC The power supply

21 DATA Input pin of the serial data

22 CLOCK Clock input pin for the serial data forwarding

23 GND GND

3 RECBISURI | Coeran o e R L comaci

42 REC-BUSURZ | jinr ine suroumd axtamalparts.
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MITSUBISHI SOUND PROCESSORS

M61510FP

DIGITAL SOUND CONTROLLER WITH SURROUND

(ABSOLUTE MAXIMUM RATINGS )

Symbol Parameter Conditions Limits Units
VCC Supply voltage 6.0 v
Pd Power dissipation Ta<25°C 960 mW
K8 Thermal derating Ta»25°C 9.6 mW/°C
Topr Operating temperature -20to +75 oG
Tstg Storage temperature -40 to +125 °C

THERMAL DERATING
=~ 1000
% 960
=
o
z
Q
'_
<
o 500 || 4=
a 480 .
o s‘
i 3
= "‘
£ .
i
0
0o 25 50 75 80100 150
AMBIENT TEMPERATURE Ta [°C]
( 47/18)
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( RECOMMENDED OPERATING CONDITION '

(Ta=25°C,unless otherwise noted)

Parameter Symbol | Conditions MIN TYP MAX Units
Supply voltage VCC 4.5 5.0 5.5 vV
Logic"H"level input Vil GND 5.4 . VGG y
voltage reference
Logic"L"level input GND
voltage VIL reference GND T Q7 v

(HELATIONSHIP BETWEEN DATA AND CLOCK)

CLOCK A Y A ¥ A ¥ A ( Ay A ¥ A ¥
bl
| | \ | |
| | | | | | | | |
Do |D1] D2 | D3 D15| |D16| |D171 |
| | | | [ | | ’ \ ’ \ ! "’ “
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.

RENESAS (1346159
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( DATA CONTROL SPECIFICATION '

Four kinds of input format options are availably by changing slot settings of
D14,D15.

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

<MUTE cancellation data> (x is opfional setting)

D0d D1d D2d D3d D4d D5d Déd D7d D8d D9d D10dD11dD12dD13d D14 D15 D16 D17
X X X 92 X 1 X X X X X X X X 1 1 9 9

_Chip address

1
( ) D0a [D1a |D2a |D3a |D4a |D5a |D6a |D7a | D8a | D9a D10ap11ap12alD13a|D14 |D15 |D16 |D17
TONE TONE TONE —_—
CONTROL CONTROL CONTROL cuT | O 0 0 0 0
TREBLE MID BASS
(2) DOb |D1b |D2b | D3b | D4b | D5b | D6k | D7k | D8b | DOk |D10b|D11b|D12b]D13b] D14 | D15 |D16 | D17
A1 VOLUME CHA1 B1 VOLUME CH1 INPUTHINPUT]
D E 0 1 0 0
ATT |aTT
sw o |sw

3)
DOc |D1c | D2¢ | D3c | Ddc | D5c | D6c | D7c | DBc | D9c [D10c|D11c|D12¢|D13c| D14 |D15 |D16 |D17
DiE
TONE|IMPUT]
A1 VOLUME CH2 B1 VOLUME CH2 weuart |1 1o 1o |o
SELE 5w
CTOR)-5/-2dH
(4)
Motel)
DOd |D1d | D2d | D3d | D4d | D5d | D6d | D7d | D8d | D9d D10d|D11d D12d|D13d D14 |D15 | D16 |D17
SURROUND Mate2)
OF M REC’_'B & | NP UT]
ute | oMt 1 SEUTiE
OUTSIDE QFF:0 SELEGT
SETTING INPUT i E I nPUT|RECG-A | 5
INPUT O LUME] OM:1 [ nESS 0 1 1 0 0
SELECTOR EELECT | OFF-0f sw
SURROUND VOLUME s CC)R
OF INSIDE surroUND | O OM:1
SETTING OFF:0

Notel) Surround of outside setting, It becomes"D5d=1"--->SW41 and 42 setting = B fixation.Surround of
inside setting (Surround of outside non setting), It becomes "D5d=0--->SW41 and 42 setting = A
fixation,It becomes volume input selector A setting = A fixation.

Note2) In power supply investing to Mute an output pin,it becomes setting like the following. Input selector = ALL
OFF ,Outside surround mode setting, REC-A~C SW=0OFF B1 main volume=--- setting.The similar MUTE
setting can be done by setting D3d=D5d=1 at D14=D15=1,D16=D17=0.

RENESAS § ertey
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(SETTING CODE)

{(1NTONE CONTROL (TREBLE/MID/BASS) {(10)INPUT SELECTOR
ATT TREELE| DOa | Di1a | D2a | D3a
MD | D4a | D5a | D6a | D7a INPUT DOd | D1d | D2d
BASS | D8a | D9a | D10a| D114l
+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
+2dB 1 0 0 1 Dch 0 ] ]
odB 0 0 0 0 E ch 1 0 0
AlE | O] 6 | A ALLOFF[ 1 | 1 1
- 4dB 0 0 1 0
- 6dB 0 0 1 1 {(11) REC-A,B,C SWITCH
j Note) REC-B is possible to control only at D5d="1"setting.
sdB 0 1 0 0 REC-C is possible to control only at D&ad="0"setting.
DATA D11d| D4d | D9d
(2)LOUDNESS e s i o e REC 1 5 | <
D6d="1"setting. QUTPUT
AVOL 0 OFF
EOUENESS | bi2d SELEGTOR Dod ; ON
OFF 0 BYPASS 0
ON 1 hel ) A (12)SURROUND
Mote) It is possible to control only at
D5d="0"g&tting.
(4)B VOL SELECTOR (5)TONE INPUT SELECTOR SURROUND | D3d | D4d
OFF 0 0
BwWiOL
el brem D10d TCOME INPUT D12¢c ; ] o
BYFASS 1] BYFASS 0 M 0 1
TOMNE 1 INSIDE SURROUND i 0 ] ]
(6) E INPUT ATT SW (7) D INPUT ATT SW {(13)INPUT VOLUME
EINPUT ATT D INPUT ATT INPUT
= D13b B D12b voLUME | D8d | D7d | Dsd
0dB 1] 0dB 1]
-5/-8dB i -5/-8dB i 0dB 0 g 2
-2 dB 0 0 1
-4dB 0 1 0
(8) D/E INPUT ATT SW (9) VOCAL CUT SW
-6 dB 0 1 1
WOCAL CUT
D/E INPUT ¥
ATT S D13c SW D12a 8dB 1 0 0
= 5 v o -10dB 1 0 1
-5dB 1 ON 1 -12dB 1 1 0
-14dB 1 1 1

Note:Do not input other data than the above.

RENESAS i Pttty
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{14)A MAIN VOLUME

SR DOb D1b D2b D3b D4b

ALl [P DOC D1c D2¢c D3c D4c
0dB 0 0 0 0 0
-1dB 0 0 0 0 1
-2dB 0 0 0 1 0
-3dB 0 0 0 1 1
-4dB 0 0 1 0 0
-5dB 0 0 1 0 1
-6dB 0 0 1 1 0
-7dB 0 0 1 1 1
-8dB 0 1 0 0 0
-9dB 0 1 0 0 1
-10dB 0 1 0 1 0
-11dB 0 1 0 1 1
-12dB 0 1 1 0 0
-13dB 0 1 1 0 y
-14dB 0 1 1 1 0
-15dB 0 1 1 1 1
-16dB 1 0 0 0 0

RENESAS 16 THeY
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MITSUBISHI SOUND PROCESSORS

M61510FP

DIGITAL SOUND CONTROLLER WITH SURROUND

{15)B MAIN VOLUME

Sr<elt™ | psb| D6b| D7b| D8b| D9b|D10b|D11b SaRslsT 1 Dab| Deb| D7b] D8b| D9b|D10KD11b

ATT[B2K S [ Dse| Dbc| D7c| Dac| Doc|p1odpitd 12T T [BX"EF | D5c| Dbc| D7¢| Dac| Doc|D10dD11c
0dB 0oJojlololJo]olfo -32dB 0l1lololololo
-1dB 0JojloloJo]ol1 -33dB 0Ol1]loloflolo]1
-2dB 0oJojlololJol1/lo -34dB 0l1]lololol1]o
-3dB olJojloloJo]l 1/ 1 -35dB 0Ol1loloflol1]1
-4dB 0lololol1lolo -36dB 0l1loflol1]o]o
-5dB 0OloJolol1]lol -37dB 0]l1lolofl1]lo]1
-6dB 0lojJolol1]l1]o -38dB 0l1lolol1]1]o0
-7dB oloJolol1]l 11 -39dB 0l1lolofl1] 1]
-8dB 0oJojlol1]o]lolfo -40dB 0l1lofl1]lo]o]o
-9dB 0lJojlol1]o]ol1 -41dB 0l1lol1]lolo]1
-10dB olJojlol1]lol1lo -42dB 0l1lofl1]lo]l1]o0
-11dB 0olJojlol1]o] 1] -43dB 0l1lol1lol 1]
-12dB olJojlol1]l1]lolo -44dB 0l1lol1l1]0]o0
-13dB olJojlol1]1]ol1 -45dB ol1lofl1l1]o0]1
-14dB olJojlol1]l1]l1flo -46dB o l1lofl1l1]l1]o0
-15dB olojlol1]l 1] 11 -47dB O l1 o111 111
-16dB 0olJol1]lo]Jo]olfo -48dB 0l1l1/loflolo]o
-17dB 0Jol1]lo]o]ol1 -49dB 0l1l1loflolo]
-18dB oJol1]lo]Jol1]o -50dB 0l1l1/loflol1]o0
-19dB 0 lol1lolol 11 -51dB 0l1l1loflol 1]
-20dB olJofl1lo]l1]lofo -52dB 0l1l1]lol1]o0o]o
-21dB 0olJol1lo]l1]ol1 -53dB 0l1l1lofl1]lo]1
-22dB olofl1lo]l1]l1fo -54dB 0l1l1lol1]l1]o0
-23dB olol1lo] 1] 11 -55dB 0 l1l1lofl1] 1]
-24dB 0olJol1l1]o]lofo -56dB 0l1l1/l1]lo]lo]o
-25dB 0lJol1l1]o]ol -57dB 0l1l1l1]lo]lo]1
-26dB olofl1l1]o]l1fo -58dB 0ol1l1/l1]lo]l1]o0
-27dB 0olol1l1]o] 11 -59dB 0 l1l1l1lol1]1
-28dB olofl1l1]11]lolo -60dB 0ol1l1[1]11]0]o0
-29dB 0olol1l1]11]ol1 -61dB 0O l1l1[1]1]0]1
-30dB olofl1l1]11]l1flo -62dB 0ol1l1[1]11]1]o0
-31dB oJol1 1] 1] 1|1 -63dB 0O l1 11111 1]1
-64dB 1{o]Jolo]lofo]o
-oodB 1lololololol1

RENESAS
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MITSUBISHI SOUND PROCESSORS

M61510FP

DIGITAL SOUND CONTROLLER WITH SURROUND

( ELECTRICAL CHARACTERISTICS '

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

(1)Power supply characteristics

s Limits ]
Parameter Symbol Test condition MINT Typ] MAX Ynits
Circuit current Aldd No signal setting — | 35 | 80 mA
(2)Input/Output characteristics (Total) Ta=25°C
" Limits )
Parameter Symbol Test condition N Ty Thax| Units
Input impedance Rin 3~5pin,38~40pin 22 33 | 48 K
(InNpUt pin to3~5,38~40) GUtpUt pin to
19,24 A main Vol=-2dB
VIMt o —_
. . . AL=10KL0, THD =1% 12 [ 4 vrms
Maximum input Amplitude : :
{Input pin to 6,7,26,37)0utput pin to
VIMIDE | 1924 Rin=12knAL=100THD=1% | 2.8 | 31 [ — [ Vrms
O,Ech ATT SW=-8dB Input v OL=-2dB
. : {Input pin~3,40)Output pin
Maximum output Amplitude VOMt 101924  RL=100.THD=1% | 10 [ 1.25| — Vrms
. Wi=0 5Wrms, FLAT,
Gain Gvt Pin{3~6,37~40pin)-19,24gains 2.0 0 2.0 dB
{Input pin to 2,40) Cutput pin to19,24
THDA  |DIN-AUDIOVi=0 5Vrms  AL=300) — [0.008] 0.07 %
Total harmonic distortion .
QlLme INpUt sefedclor
THDB | THDABypass THDBTone — [0.009[0.09] %
19,24pin, Rg=002, J1=-A,
Mok Majn\[.?n;rrumge:-m — | 25 & | MVrms
o 10, 24pin, Rg=00,J15-A, ——
Output noise | | Main \En;rrumge:OdB 5 10 | KVIms
HpiLholsedene 19,24pin, Rg=002,JIS-A,
B wolume input selector: Tone — 7 15 erms
NoB - .
19,24pin, Rg=002, J15-A, B ol t
select?ITT)ngTone inpLt selchtJ:rgSrlrr;ELrid — 10 20 erms
Yo=0 5V AL=10KD, JIS-A
Cross talk between channels CT p%w to rzrzsgéms Rg=10KG — | -80 | -65 dB
VYolume mammum ATTmax Vi:_1\!rms JIS-A — | — |0 dB
attenuation quantity kMain volume= -=
Note) Insert 12KQ Input Resistance to the pins in series.
(10/18)
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(3)Tone control characteristics

Vi=0.2¥rms,Input pin to 9 and 34,0utput pin to 17 and 28, 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 N Tvevax| Units

f=100Hz

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

Value of Cut(Bass) GBAss)c | F100Hz 40| -8 | -6 | B
Tone bass setling -8dB

Value of Boost(Mid) amip)g | =1kHZ 6 | 8 |10]| oB
Tone mid setting +8dB

: f=1kHz

Value of Cut(Mid) G(MID)B Tonemid setting -8dB -10 | -8 -6 dB

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

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

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

:{ENESAS (11/18)
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(FUNCTION 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 1dB step.
-77dB ~ -80dB:1dB step).

The attenuation quantity to 0~ -16dB can be set in A1 Vol.
The attenuation quantity to 0~ -64dB can be set in B1 Vol. They are able to control independently.

~Equivalent circuit of MAIN VOLUME block ~
Tone VSELE Spin “VOL IN1,2
& 18,25pin
A VOL input
sledtor Srround VOL OUT1 2
0dB~ -16dB: B VOL input 19,24p|n
1dB step selector —0
VSELA OUT1 2
17,26pin S —
ondenser 1or ine
I changing noise 0dB~ -64dB:1dB step
reduction
\. J

(2)Input selector,Input volume
This IC has 5 input selector of 2ch and Input volume of 2¢h for Input TRIMMER.
The input selector D, E inputis either of -8 dB of 0dB/ a choice in the input level with ATT SW at Input Registance 12k.

The input volume of 0~-14dB can be set with the 2 dB step.

100k Note1) When inputting a signal above the power supply
A O l LO voltage in D, E input choice, make ATT SW ON.
100k
Oﬂ— Note2)The setting of ATT SW changes the input
B 100K -O resistance of D, E input like the following.
q—)w\,l ATT -8dB of D,E input setting: 20kQ(TYP value)
c O OO0 0dB setting : 80kQ(TYP value)

12k
wo 0dB~ -14dB:2dB step
12k : 20k

9.5k
D Input ATT SW

To volume input selector A

(0dB/-gdB) D Input ATT SW
(0dB/-8dB) Noted)D,E Input ATT is shown at connecting the input
resistance Rin=12k to the pins.
Notgs) At the time of input selector A«:C, E or ALL OFF Note5)When delete the external resistance 12k<,
D input fi\TT SW becomes -8dB setting. . D.E Input ATT is as follows
At the time of input selector A~D or ALL OFF D input ATT SW 0dB setting : 1.87dB
ATT SW becomes -8dB setting. -8dB setting:  0dB

(12/18)
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(3)Equivalent circuit of tone control
3-1Bass,Mid (Boost mode)

ouT
-
fo = L
on JRI(R2sA3)CIC2 12

L1 /C1C2F12
T FYes] =Y
Gv = 20log —hs —— (dB)

_Fﬁ+2
3-2 Bass,Mid (Cut mode)
IN
ouT

1

f0= H
ox JRI(R2:R3CIC2 12
q- _1__ [ciceme
* Tiecel Ry c2 c
R1

ﬂ+2

Gv = 20log W {dB)
TR1 *2

RENESAS KT8y
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3-3 Treble (Boost)

+ ouT

R1+R2
“m @B

R1 R2
R1

Gv = 20log

1

3-4 Treble (Cut)

R1
Gv =20log m (dB)

Bass Mid  Treble

+8dH

0dBy

Tone voltage gain Gy(dB)

-BdB

100 1k 10k
Frequency f{Hz)
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DIGITAL SOUND CONTROLLER WITH SURROUND

(4) Equivalent circuit of Vocal cut

This IC incorporates the circuit which realizes a vocal cut function simply by lowering gain in
the area using the mid circuit of the tone control.

But be careful because vocal cut ON setting,the mid of the tone control can not used.

VOCAL CUT SW
VOCAL CUT ON setting :SW OFF

IN VOCAL CUT OFF setting:SW ON
QuT
R2+R3=200KQ
1 ’ . .
onn/ R(RZsR3CI02 12
cz C1
? R1
Gv = e
20ieg R2+R3 , ()
Ri
At vocal cut ON setting, the frequency characteristic can be set like the following,by the
resistance of putting outside: The fixed humber of R1 and C1,C2.
<CHARACTERISTIC CURVE> 2 Tone control mid
1.Vocal cut characteristic )
edition f0=550Hz characteristic edition =~ f0=530Hz
R=3K0,C1=C2=0.012pF  Av="30dB R=10KQ,C1=C2=6800pF Gv=-20dB
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(5) LOUDNESS

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

0dB-~ -16dB:
1dB step

A VOL input
selector

VSELB OUTH,2

Tone 17.26pin - yoL IN1,2
& 18,25pin
Surround VOL OUT1 2
block _ 19,24pin
B VOL input
selector —O

LOUD1 2
11,32pin

T
%

LOUDNESS
SwW

LOUDNESS PART

0dB~ -64dB:1dB step

(6)Equivalent circuit of surround block
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(APPLICATION EXAMPLE )

(1)Surround of outside setting(for Dolby-Pro-logic)
<"D5d=1"--->5W41, 42 setting = B fixation.>

But, in case of this specification inside surround can not be used. Units Resistance:Q.
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(2)Surround of outside non setting(for Dolby-Pro-logic)
<"D5d=0"--->SW41, 42 setting = A fixation, Volume input selector A setting=A fixation.>

Units Resistance:Q2
Capacitance:F
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