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YAMAHAL S
YSS241B

DPLD2
Dolby Pro Logic Decoder 2

B OUTLINE

The YSS241B(DPLD2) is a Dolby Pro Logic Decoder LSI, offering high-quality sound processing by all
digital sound processing. In addition, because digital delay memory and all other functions for Dolby Pro
Logic are included into the single chip, board space can be dramatically reduced.

B FEATURES

- Dolby Pro Logic Decoder block
Automatic balance control, Steering logic, Center mode control, 30ms digital delay, Noise generator,
Modified B-type noise reduction decoder

- Digital interface for audio signals with 2 channels for input and up to S channels for output.

- Direct interface with ITT Semiconductor's MSP3410 through digital interface.

- 2nd-order IIR filter for front 3 channels(L, R, C) to compensate speaker characteristics.

- Yamaha's original surround mode
Enhanced mode that emphasizes Dolby Pro Logic Decoder function when sampling frequency is 32kHz.
Pseudo-stereo effect for monaural sound source
Front-wide effect for normal stereo sound source

- A sampling frequency(fs) can be selected from 32kHz, 44.1kHz or 48kHz.

- Master clock can be selected from 256fs or 18.432MHz (576*32kHz).

- Control of parameter from external microprocessor is made through serial 3-line or I>C bus interface.

- 5V single power supply, Si-gate CMOS process.

- 64 pin QFP (YSS241B-F) or 64 pin shrink DIP (YSS241B-K).

NOTEI) "Dolby Pro Logic" is a trademark of Dolby Laboratories Licensing Corporation. This LSI is
available only to licensees of Dolby Laboratories Licensing Corp.

NOTE2) Purchase of I*C components of YAMAHA Corporation conveys a license under the Philips I>C
patent rights to use these components in an I°C system, provided that the system conforms to the
I°C standard specification as defined by Philips.
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B PIN CONFIGURATION

1) 64pin QFP
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ADD [ 1 51 ] TEST25
64FS | 2 Q 50 ] TEST24
LRCK | 3 49 [ 1 TEST23
256FS | 4 48 |1 TEST22
vss (] 5 47 [ TEST21
X1 | 6 46 |1 TEST20
X0 | 7 45 1 TEST19
/I2CSEL [ 8 44 ] TESTI8
nc ] o 43 [] vDD
vDD [] 10 42 [ 1 DAS2
12SSDO [ 11 41 |1 DALR
12sspI [| 12 40 ] DACSI
12sws [ 13 39 [__] TEST17
12scL [ 14 38 1 VSS
TEST1 [ 15 37 ] DAMC
TESTO [ 16 36 |_1 DABC
MODE! [ 17 35 ] DAWC
MODEO [ 18 34 ] TESTI6
DAMODE [ 19 33 1 TESTI5
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<64pin QFP Top View>
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2) 64pin SDIP
TEST27 [ 1 7 64 [ ] OVFR
TEST28 [ 2 Q 63 |1 OVFL
ADSEL [ 3 62 |1 MUTE
Fs1 [ 4 61 |1 /CRS
Fso ] 5 60 |1 TEST26
/EMP (] 6 59 1 12CCL
ADD [} 7 58 |__] I2CDA
64FS [ 8 57 |__] TEST25
LRCK [ 9 56 |__] TEST24
256FS [_] 10 55 |1 TEST23
vss [ 11 54 ] TEST22
X1 [ 12 53 [__] TEST21
xo [] 13 52 |1 TEST20
M2CSEL [ 14 51 |1 TEST19
nc [ 15 50 [__1 TESTI8
vDD [} 16 49 |1 VDD
12SSDO [ 17 48 |1 DAS2
12ssp1 [ 18 47 ] DALR
2sws [ 19 46 ] DACSI
2scL L] 20 45 |1 TEST17
TEST! ] 21 44 |1 vss
TESTO [ 22 43 [ 1 DAMC
MODE! [_] 23 42 |1 DABC
MODEO [_] 24 41 [ 1 DAWC
DAMODE [ 25 40 [__] TESTI6
TEST2 [ 26 39 [ 1 TESTI1S
TEST3 [_] 27 38 |__] TEST14
TEST4 [ 28 37 ] TESTI3
TEST5 [_] 29 36 |__] TESTI12
TEST6 [ 30 35 |1 TEST11
TEST7 [ 31 34 |1 TEST10
TESTS [ 32 33 ] TEST9

<64pin SDIP Top View>
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B PIN DESCRIPTION

No. Function
QFP [SDIP| Name | I/O Format 4 Format 1,2, 3
1 7 ADD I | A/D converter audio data input Connect with VDD or VSS
2 8 64FS O | Bit clock output for A/D converter
3 9 LRCK | O | L/R clock output for A/D converter
4 10 | 256FS O | Master clock output for A/D converter
5 11 VSS - | Ground
6 12 XI I | Connecting crystal oscillator or input external clock
7 13 XO O | Connecting crystal oscillator
8 14 |/MCSEL | I | Selecting CPU interface ("H" : Serial 3-line system, "L" : I°C bus system)
9 15 /1C Is | Initial clear input
10 | 16 VDD - | +5V power supply
11 17 | I2SSDO [ O | No meaning Serial data output to MSP3410 (*1)
12 | 18 [ I2SSDI I | Audio data input from DIR2 Serial data input from MSP3410
13 | 19 | I2SWS I | L/R clock input from DIR2 L/R clock input from MSP3410
14 | 20 | I2SCL Is | Connect with VDD or VSS Bit clock input from MSP3410
15 | 21 | TESTI1 I+ | LSI test terminal (To be open in use)
16 | 22 | TESTO | I+ | LSI test terminal (To be open in use)
17 | 23 | MODEI | 1 | Selecting audio data input mode
18 | 24 | MODEO | I | Selecting audio data input mode
19 | 25 |DAMODE| I+ | Selecting audio data output format
20 | 26 | TEST2 | I+ [ LSI test terminal (To be open in use)
21 | 27 | TEST3 | I+ | LSItest terminal (To be open in use)
22 | 28 | TEST4 | I+ | LSItest terminal (To be open in use)
23 29 | TESTS I+ | LSItest terminal (To be open in use)
24 | 30 | TEST6 | I+ | LSItest terminal (To be open in use)
25 | 31 TEST7 | I+ | LSItest terminal (To be open in use)
26 | 32 | TEST8 | I+ | LSItest terminal (To be open in use)
27 | 33 | TEST9 | I+ | LSItest terminal (To be open in use)
28 | 34 | TEST10 | I+ | LSItest terminal (To be open in use)
29 | 35 | TESTI11 | I+ | LSItest terminal (To be open in use)
30 | 36 | TEST12 | I+ | LSItest terminal (To be open in use)
31 37 | TEST13 | I+ | LSItest terminal (To be open in use)
32 | 38 | TEST14 | I+ | LSI test terminal (To be open in use)
33 | 39 | TEST15 | I+ | LSI test terminal (To be open in use)
34 | 40 | TEST16 | I+ | LSI test terminal (To be open in use)
35 | 41 | DAWC | O [ L/R clock output for D/A converter
36 | 42 | DABC | O | Bitclock output for D/A converter
37 | 43 | DAMC | O [ Master clock output for D/A converter
38 | 44 VSS - Ground
39 | 45 | TESTI17 | I+ | LSItest terminal (To be open in use)
40 | 46 | DACS1 | O | Audio data output for D/A converter
41 | 47 | DALR | O | Audio data output for D/A converter
42 | 48 | DAS2 O | Audio data output for D/A converter
43 | 49 VDD - +5V power supply
44 | 50 | TEST18 | O | LSItest terminal (To be open in use)
45 | 51 [ TEST19| O | LSItestterminal (To be open in use)
46 | 52 | TEST20 | I+ | LSItest terminal (To be open in use)
47 | 53 | TEST21 | O [ LSItest terminal (To be open in use)
48 | 54 | TEST22 | I+ | LSItest terminal (To be open in use)
49 | 55 | TEST23 | I+ [ LSItest terminal (To be open in use)
50 | 56 | TEST24 | I+ | LSI test terminal (To be open in use)

(*1) When format 3 is used, I2SSDO terminal is no meaning.
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No.
QFP |SDIP| Name /0 Function

51 57 | TEST25 | I+ | LSItest terminal (To be open in use)
52 | 58 | 12CDA |Is/OD| CPU/I’C bus interface serial data input
53 | 59 | RCCL CPU/I’C bus interface bit clock input
54 | 60 | TEST26 LSI test terminal (To be open in use)
55 | 6l /CRS Serial 3-line system (/I2CSEL = "H") : CPU interface reset signal input
I2C bus system (/I2CSEL = "L") : Connect with VDD.
56 | 62 | MUTE O | Detection of system mute
57 | 63 OVFL 0] Detection of overflow of audio data input (L channel)
58 | 64 | OVFR O | Detection of overflow of audio data input (R channel)
0]
0]

—~ O &

59 1 | TEST27 LSI test terminal (To be open in use)

60 2 | TEST28 LSI test terminal (To be open in use)

61 3 | ADSEL Is Audio data input switching terminal ("H" : ADD , "L" : I2SSDI)

62 4 FS1 Is | Sampling frequency switching terminal (Effect only when ADSEL = "L")
63 5 FSO Is Sampling frequency switching terminal (Effect only when ADSEL = "L")

64 6 /EMP Is De-emphasis control input ("L" : ON)

Note) I+ ; Input terminal with pull-up resistor, Is ; Schmidt terminal, OD ; Open drain output terminal

B BLOCK DIAGRAM

|
/CRS E‘: I
I
: Delay RAM |
2CCL |j| » 12C Microprocessor| I
12CDA e Interface Interface :
|
I
[ A
I
/12CSEL E%— I T |
I
MODE], 0 4 I
| ' ’ |
12SWS :
12SCL O—»] DIR2 Main Sub :
! MSP3410 ™ |
[28SD1 | o ADC DSP DSP |
12SSDO Cle— ntertace l— Interface |
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I
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ADSEL | |
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B FUNCTION DESCRIPTION

1. Clock signals XI, XO

XI and XO terminals are used to make a crystal oscillator circuit. The oscillation frequency of clock
signal can be selected from 256fs or 18.432 MHz (576 * 32kHz). Clock signal generated by an external
source can be input to XI terminal.

2. Inputting/outputting digital audio signals MODE1, MODEO, DAMODE, ADSEL, I2SCL, I2SWS,
12SSDI, 12SSDO, ADD, LRCK, 64FS, 256FS, DAWC,
DABC, DALR, DACS1, DAS2, DAMC

MODEI | MODEQ Type X1 clock input
L L Format 1 18.432MHz (576*32kHz)
L H Format 2 18.432MHz (576*32kHz)
H L Format 3 256fs
H H Format 4 256fs

ADSEL terminal is used to switch audio data that are input. When other than format 4, use with
ADSEL ="L".

ADSEL ="L" : Inputting through I12SSDI terminal becomes effective.

ADSEL = "H" : Inputting through ADD terminal becomes effective.

2-1. MSP3410 interface

When connecting this LSI to MSP3410, [2SCL, 12SWS, I2SSDI and 12SSDO terminals are used as
described below in each format. Data output from DALR terminal is the same as the one output from
12SSDO.

@® Format 1 (MODEI, MODEO) = (L, L)

s MM AL AN

@® Format 2 (MODEI, MODEO) = (L, H)

e TV UTISUU VTN

L-ch R-ch
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2-2. Format 3 (MODE1, MODEO) = (H, L)

e TN

2-3. Format 4 (MODE1, MODE®) = (H, H)

When connecting this LSI to YM3436D(DIR2), the signals are input through I2SWS and [2SSDI
terminals using the following format.

12SWS

! L-ch I R-ch )

128SDI J
|

|
10

|
MSB LSB MSB LSB : MSB

The clock output from YM3436D(DIR2) must be used as the one to be input to XI terminal.
I2SCL terminal must be connected to VDD or VSS.
Both DOM1 and DOMO terminals of YM3436D(DIR2) must be set to "L".

When this LSI is connected to A/D converter, the signals are input through 64FS, LRCK and ADD
terminals using the following format. When input of master clock to A/D converter is needed, use the

clock that is output from 256FS terminal.

o LSO, SOOI,

A/D converter and YM3436D(DIR2) can be connected to this LSI at the same time, but A/D converter
and MSP3410 cannot be connected to it at the same time.
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2-4. Outputting digital audio signals

When connecting this LSI to D/A converter, the signals are output through DAWC, DABC, DACSI,
DALR and DAS?2 terminals using the following format. When MSP3410 is used (MODE1 = "L"), Data
output from I2SSDO terminal is the same as the one output from DALR.

{1 -
DAWC L
—I X 17 5
oasc [|[|[1UL, JUNUUUUUTUUTUUTUUUTUUL JUUTUU T UU UL TUU UL
| L- | - |
- ch R-ch
LSB 1 MSB LSB L MSB - LSB
C-ch Sl-ch (all "0")
DACSI N N
Lsg 1 MSB S2-ch Lsg MSB all "0" (S1-ch) LSB
DAS2 . N
LsB MSB LsB MSB LSB

When input of master clock to D/A converter is needed, use clock that is output from DAMC terminal.
Frequency of clock that is output from DAMC terminal depends on the state of MODEI terminal as
described below.

D/A converter output can select the combination of center channel (C-ch) and surround channel (S1, S2-ch)
by using DAMODE terminal. (In above parenthesize when DAMODE ="L".)

MODEI DAMC DAMODE DALR DACSI DAS2
L 384fs L L,R C S2,S1
H 256fs H (no connect) L,R C, Sl S2
3. Status information FS1, FSO0, /EMP

FS1 and FSO terminals are used to specify a sampling frequency. This function is valid only when
ADSEL ="L".

FS1 FSO Sampling frequency
L L 44.1kHz
L H 48kHz
H L Do not set.
H H 32kHz

When YM3436D(DIR2) is used, the FS1 and FSO terminals of this L.SI can be connected directly to FS1
and FSO terminals of YM3436D respectively.

/EMP terminal is used to control de-emphasis.
/EMP
L De-emphasis is turned on.
H De-emphasis is turned off.
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4. CPU interface /M2CSEL, 12CCL, I2CDA, /CRS

For this YSS241B(DPLD?2), I°C bus interface or 3-line serial interface can be used as a CPU interface.

/I2CSEL | CPU interface

L I2C bus interface
H 3-line serial interface

4-1. I2C bus interface (/I2ZCSEL = "L")

@ I°C bus format signal

Transfer register data from I°C bus using the following format.

ecer— UUVUUUILIUTATAUI JUBHORTyL, U

UL

| T T T _I_: : : : : "
12CDA 1010|1111 0:0% % ,

iy

MSB LSB LSB MSB LSB MSB / LSB

MSB

Ist Byte 2nd Byte (Address) 3rd Byte (Data) Last Byte (Data)

Every time each of the above bytes has been transferred, an acknowledge signal (ACK : slant line) "L" is

output. When I°C bus is used, /CRS terminal must be connected to VDD.

@ First byte

MSB| B6 | B5 | B4 | B3 | B2 | Bl |LSB
0 0 | I | 1 0 0
This byte indicates slave address that is given specifically for YSS24B(DPLD2)

@ 2Nth (even-numbered) byte

MSB] B6 | B5 [ B4 [ B3 | B2 | Bl |LSB
Register address

@ 2N+1th (odd-numbered) byte

MSB] B6 | B5 [ B4 | B3 | B2 | BI [LSB
Register data

Note) For the second and after bytes, even-numbered bytes must be used to specify register addresses of

YSS241B(DPLD2) and odd-numbered bytes to specify register data.
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4-2, 3-line serial interface (/I2ZCSEL = "H")

Register address and data are set using the following format. A register data is set using 4 bytes.
/CRS terminal is a reset input terminal of CPU interface. /CRS terminal must be set to "L" every time a
register data has been set.

1/fs or more

Address Data )

i ermmreroa- B |
12CDA Jo:olololoioioinﬂ 1010101010,010] 1! ! I ‘ ] ] l ‘ ‘ :
T MSB LSB MSB _
5. Outputting State of Audio Signals MUTE, OVFL, OVFR
Terminal Function

MUTE |"H" : Indicates muting by register, initial clear or change of state of YM3436D(DIR2).
OVFL |"H" : Indicates that L-ch input overflows. (note)
OVFR ["H" : Indicates that R-ch input overflows. (note)

note) Detecting input level of -0.5dB or more for OdB (maximum input level) is regarded as "overflow".

6. Initial Clear /1C

This LSI requires initial clear when turning on the power. The /IC terminal should be set to "L" at 1 /s or
more.

7. LSI test terminals TESTO to TEST28

These terminals are for testing this LSI. They must be open in normal use.
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B CONTROL OF REGISTERS

1. Register map

Address(HEX)| Acronym Name of register
00 SCR SYSTEM CONTROL REGISTER
01 LCR LOAD CONTROL REGISTER
02 ADR ADDRESS REGISTER
03 PGR PAGE REGISTER
04 LDR DATA L REGISTER
05 HDR DATA H REGISTER
06 DCR DOLBY CONTROL REGISTER
07 SGR STEERING GAIN REGISTER

FO, F1, F2 TR TEST REGISTER (Data writing prohibited)

2. Registers

® SYSTEM CONTROL REGISTER (SCR)

ADDR| LSB Bl B2 B3 B4 BS5 B6 MSB
SYNC FAST MUTE
00 IC MUTE |[ENABLE FSO FS1 RAM 1 CLEAR
CLEAR ENABLE
Set "1" on B6.
Name Functions
IC "1" : Initial clear
(/IC sets this bitto "1".)
MUTE |"1": Clear of accumulator
(/IC sets this bit to "1".)
SYNC |"0" : Internal DSP counter operates independent from the state of I2SWS.
ENABLE |"1": Internal DSP counter starts synchronizing with [2SWS.
(/IC sets this bit to "0".)
FSO, FS1 FSO FS1 | Sampling frequency [This bit is valid only when
0 0 44.1kHz ADSEL = "H".
1 0 48kHz
] | 32kHz (/IC sets these bits to "0"))
FAST RAM|"1" : Fast clearing of Delay RAM
CLEAR (/IC sets this bit to "0".)
MUTE |The rise from "0" to "1" avoids the state of mute.
CLEAR
ENABLE (/IC sets this bit to "0".)
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@ LOAD CONTROL REGISTER (LCR)

ADDR| LSB Bl B2 B3 B4 B5 B6 MSB
01 LCRO LCRI AUTI * * * * *
Do not care about bits MSB to B3.
Name Function
LCRO |"1": After data have been written into LDR, the data in HDR and LDR become valid.
LCR1 |["1": After data have been written into HDR, the data in HDR and LDR become valid.
AUTI |"1" : Auto-increment of address register is turned on.

When "1" is set on both LCRO and LCR1, data in HDR and LDR become valid at the moment data is
written into either HDR or LDR.

@ ADDRESS REGISTER (ADR)

ADDR

LSB

Bl

B2

B3

B4 B5 B6 MSB

02

ADRO

ADRI

ADR?2

ADR3

ADR4 ADRS * *

Do not care about bits MSB and B6.

O ADRS to ADRO : These bits specify address pointer of data register selected by PGR (Page

Register).
® PAGE REGISTER (PGR)
ADDR| LSB Bl B2 B3 B4 BS B6 MSB
03 PAGO PAGI PAG2 |DPLD/DSP * * * *

Do not care about bits MSB to B4.

DPLD/DSP| PAG2 | PAG! | PAGO [Acronym Content of data register
0 0 * * TEST | Do not use this in normal operation.
0 1 1 0 RAMAD | RAM address register
0 1 1 1 COE DSP coefficient register
1 * * * DPLDC | Coefficient register for Dolby Pro Logic Decoder

Do not care about "*".

Data in LDR and HDR are written into data registers RAMAD, COE and DPLDC.

Data LDR HDR

Register | 0 [ 1 J2[3]4a]s]e |l 7]ol 1 [2]3]4]5]6]7
RAMAD| RO [RI [R2[R3 [ R4 [ RS | R6 | R7 | R8 | R9 [RIO] 0" | "0" [ "0" [ "0" | "O"
COE |col{ci|c2|c3|ca|cs5]|cel|cCT

DPLDC | DO | DI [ D2 |{D3 | D4 [ D5 | D6 | D7 [ D8 | D9 [DI0|DI1[DI2[DI3|D14|Di5]|
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O Data Register

This LSI has three types of data registers, RAMAD, COE and DPLDC, as described below.

- RAMAD

This data register specifies reading and writing pointers of RAM for delaying in sound field simulation.
The configuration of this register is 32 words x 11 bits, and 000H to SFFH can be used. For reading
pointer to which two memory pointers are assigned, set the same value on the two memory pointers.
Delay time is calculated by using the following formula;

Delay time (seconds) = (Reading pointer - Writing pointer) x (1/fs),

where fs is a sampling frequency.

Numbers of delay taps in sound field simulation (See "4. Sound Field Simulation".) correspond to
RAMADOO to 1F respectively. It is not necessary to set data to memory addresses (ODH, OEH, OFH and
1FH) which are not shown in the sound field simulation.

- COE

Coefficients for sound field simulation is set on this data register. Its configuration is 64 words x 8 bits.
The coefficient is calculated using the following formula.

6
COE=(-1)XC1+ 3 cnx2™”
N=0

Numbers of coefficients in sound field simulation correspond to COEQO to 3F respectively. "7FH" is set

to following coefficient registers with the addresses that are not shown in the sound field simulation.
09H, 0AH, OBH, OCH, ODH, 1BH, 20H, 2AH, 2BH, 2CH

It is not necessary to set coefficient on coefficient address 38H.

- DPLDC

Coefficient data for Dolby Pro Logic Decoder is set on this data register. Its configuration is 59 words x
16 bits. The coefficient is calculated using the following formula.

14 N-15
DPLDC = (-I)XD15+N§ODNX2
00 to 3A of signal flow correspond to DPLDC 00 to 3A respectively.

REGISTER CONTENTS
DPLDC | When MMIX ON = "1", these registers set the mixing level from L, R-ch input to
00-07 | L,C,R, S-choutput.

DPLDC 00 : from L-ch input to L-ch output

DPLDC 01 : from R-ch input to L-ch output

DPLDC 02 : from L-ch input to C-ch output

DPLDC 03 : from R-ch input to C-ch output

DPLDC 04 : from L-ch input to R-ch output

DPLDC 05 : from R-ch input to R-ch output

DPLDC 06 : from L-ch input to S-ch output

DPLDC 07 : from R-ch input to S-ch output
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REGISTER

CONTENTS

DPLDC

DPLDCO08 sets the volume from noise generator to L-ch input.

08, 09 DPLDCO09 sets the volume from noise generator to R-ch input.
When the noise is output to one of L, C, R, S-ch, recommended coefficient value is as
follows. When the noise is output, INPUT MUTE of DOLBY CONTROL REGISTER
should be set to "1".
L-ch : DPLDC 08 = 2000(HEX), DPLDC 09 = 0000(HEX)
C-ch : DPLDC 08 = 16A0(HEX), DPLDC 09 = 16A0(HEX)
R-ch : DPLDC 08 = 0000(HEX), DPLDC 09 = 2000(HEX)
S-ch : DPLDC 08 = 16A0(HEX), DPLDC 09 = E960(HEX)
DPLDC 0A| This register sets the volume from combining network to L-ch output.
DPLDC OB| This register sets the mix level from LO output of sound field simulation to L-ch.
DPLDC | DPLDCOC | DPLDCOD | DPLDC OE MODE
0C-0E | O000(HEX) | 0000(HEX) | 0000(HEX) | CENTER OFF
7FFF(HEX) | 0000(HEX) | 7FFF(HEX) | WIDE
7FFF(HEX) | 7FFF(HEX) | 0000(HEX) | NORMAL
7FFF(HEX) | 0000(HEX) | O0000(HEX) [ PHANTOM
DPLDC OF | This register sets the mix level from combining network to R-ch output.
DPLDC 10| This register sets the mix level from RO output of sound field simulation to R-ch.
DPLDC 11| This register sets the mix level from L-ch input to LI input of sound field simulation.
DPLDC 12| This register sets the mix level from R-ch input to LI input of sound field simulation.
DPLDC 13| This register sets the mix level from S-ch input to LI input of sound field simulation.
DPLDC 14| This register sets the mix level from L-ch input to RI input of sound field simulation.
DPLDC 15| This register sets the mix level from R-ch input to RI input of sound field simulation.
DPLDC 16| This register sets the mix level from L-ch output of combining network to RI input of
sound field simulation.
DPLDC 17| This register sets the mix level from C-ch output of combining network to RI input of
sound field simulation.
DPLDC 18| This register sets the mix level from R-ch output of combining network to Rl input of
sound field simulation.
DPLDC | These registers set coefficient value of 1st order IIR filter to LI input of sound field
19- 1B [ simulation.
DPLDC | These registers set coefficient value of 1st order IIR filter to RI input of sound field
1C - 1E | simulation.
DPLDC | These registers set coefficient value of 2nd order IIR filter on C-ch.
1F-23 [ As the coefficient values are quadrupled in LSI, the values divided by 4 should be set.
DPLDC | These registers set coefficient value of 2nd order IIR filter on C-ch.
24 -28 | As the coefficient values are quadrupled in LSI, the values divided by 4 should be set.
DPLDC | These registers set coefficient value of 2nd order IIR filter on C-ch.
29 -2D | As the coefficient values are quadrupled in LSI, the values divided by 4 should be set.
DPLDC | These registers set coefficient value of 2nd order IIR filter on L-ch.
2E - 32 | As the coefficient values are quadrupled in LSI, the values divided by 4 should be set.
DPLDC | These registers set coefficient value of 2nd order IIR filter on R-ch.
33-37 | As the coefficient values are quadrupled in LSI, the values divided by 4 should be set.
DPLDC 38| This register sets the last volume to C-ch output.
The coefficient value is multiplied 16 in LSI. When 1000(HEX) is set, the gain is 0dB.
DPLDC 39| This register sets the last volume to L-ch output.
The coefficient value is multiplied 16 in LSI. When 1000(HEX) is set, the gain is 0dB.
DPLDC 3A| This register sets the last volume to R-ch output.

The coefficient value is multiplied 16 in LSI. When 1000(HEX) is set, the gain is OdB.
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@ DATA L REGISTER (LDR)
ADDR| LSB Bl B2 B3 B4 BS B6 MSB
04 LDRO LDRI1 LDR2 LDR3 LDR4 LDRS LDR6 LDR7
O Lower 8 bit data of data register is written into this register.
® DATA H REGISTER (HDR)
ADDR| LSB Bl B2 B3 B4 B5 B6 MSB
05 HDRO HDRI1 HDR2 HDR3 HDR4 HDRS HDR6 HDR7
O Upper 8 bit data of data register is written into this register.
® DOLBY CONTROL REGISTER (DCR)
ADDR| LSB Bl B2 B3 B4 B5 B6 MSB
STEERING [SURROUND| MMTX INPUT N.R. INPUT
06 OFF |STEERING [ ON |BALANCE| 1 OFF | MUTE *
OFF OFF

Do not care about MSB. Set "1" on B4.

Name Function
STEERING (["1" : Adaptive matrix circuit is turned off.
OFF "0" : Adaptive matrix circuit is turned on.

SURROUND ["1" : Surround channel steering is turned off.
STEERING |"0" : Surround channel steering is turned on.

circuit.

OFF
"1" : LR mixing circuit of Combining Network is microprocessor controlled.
MMIX Volume synthesizing ratio is set through DPLDCOO0 to 07.
ON "0" : LR mixing circuit of Combining Network is controlled by adaptive matrix

INPUT ["1": Auto input balance circuit is turned off.
BALANCE ["0" : Auto input balance circuit is turned on.
OFF This bit is valid only when STEERING OFF = "0".

N.R. "1" : Modified B type noise reduction is turned off.
OFF "0" : Modified B type noise reduction is turned on.

INPUT  |"1" : Input audio data is fixed to "0".
MUTE

(/IC sets all bits of DCR to "0".)
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@ STEERING GAIN REGISTER (SGR)

ADDR| LSB Bl B2 B3 B4 B5 B6 MSB
STEERING
07 SGO SG1 SG2 SG3 SG4 SG5 SG6 GAIN
MODE
Name Function

SGO0~6 |Sets steering gain. Increasing steering gain from O to 127 spoils steering gradually.

STEERING |"1" : Operation of this LSI in this mode is similar to that of analog circuit.
GAIN

MODE |"0" : In this mode, this LSI shows good corner separation.
(/IC sets all bits of SGR to "0".)

* SGR value is Recommend 82H(1000 0010) at normal Dolby surround.

® TEST REGISTER (TR)

Do not gain access to test registers which addresses are FO, F1 and F2.
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3. Signal flow
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4. Sound field simulation (Sub DSP)

19151321 QVIAVY x 19181831 40D
JO ssaIppe oyl st A JO ssaippe 3yl s1 X XA_
O
as
A D ai 81 \/ 6l S1\/ o9l
I
d€ 50
+ 0 o 70 60
al Vi Ll l_
ac 70 €0
dl & 0 S0 10
Sl Tl 11 0l
6¢ Ve ) 90 LO
81
01 + vQ 10
£l go w0 d1 Tx 80
q4¢ dC
gl 91 o€ 40 40
< 00
Vi
o <}
It ARYE 1z
40
o S 59 80
O
I'1




YSS241B VIAAGIR

Bl ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Rating

Parameter Symbol Rating Unit
Power supply voltage VoD -05 ~ 170 A\
Input voltage Vi -0.5 ~ Vbp+0.5 v
Output voltage Vo -0.5 ~ Vbp+0.5 v
Operating temperature | Top 0~ 70 C
Storage temperature Tstg -50 ~ 125 C

2. Recommended Operating Condition

Parameter Symbol | Min. Typ. Max. |Unit
Power supply voltage Vbbp 4.75 5.00 5.25 v
Operating temperature Top 0 25 70 T
3. DC Characteristics ( Condition : Top=0to 70C, Vbb =5.0+£0.25V )

Parameter Symbol Condition Min. Typ. Max. | Unit
Power supply current Ipp | Vbp=35.25V 90 mA
Input voltage L level \%'9 03Vobp | V
Input voltage H level VH 0.7Vpbp v
Input leakage current Ik -10 10 uA
Output voltage L level (1) VoLt | IoL=32mA *1 04 A%
Output voltage L level (2) VoL2 | lIoL=32mA *2 04 A"
Output voltage L level (3) Vo3 | IoL=0.5mA *3 04 A"
Output voltage H level VoH | Ion=04mA 4.0 A"
Input terminal capacitance Ci 8 pF
Output terminal capacitance | Co no load 10 pF
1/0 terminal capacitance Cio | noload 10 pF

*1) Applicable to I2CDA (open drain output) terminal.
*2) Applicable to I2SSDO terminal.
*3) Applicable to output terminals excluding I2CDA, 12SSDO.
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4. AC Characteristics ( Condition : Top=0to 70C, Vpp =5.0£0.25V )

4 - 1. Input clock, initial clear timing

Parameter Symbol [ Min. Typ. Max. | Umt
XI clock frequency fc 8.0 19.0 |MHz
X1 Hlevel time twhC 23 ns
XI L level time twiC 23 ns
XI Rise time trC 10 ns
X1 Fall time tfc 10 ns
XI Clock duty dc 40 50 60 %
/IC Pulse width twlc 1 us

XI
1C L twlc K
0.3VDpD
4 - 2. CPU interface
4 -2 - 1. I’C interface ( Condition : CL = 200pF + 1.7k} pulled up resistor )
Parameter Symbol Min. Typ. Max. | Unit

I2CCL clock frequency fscL 0 400 |kHz
Bus free time between a STOP and START condition tBUF 1.3 u©s
Hold time START condition tHD:STA 0.6 ns
LOW period of the 2CCL clock tLOW 1.3 us
HIGH period of the I2CCL clock tHIGH 0.6 7S
Setup time for a repeated START condition tSU;STA 0.6 us
Data hold time tHD;DAT 0 0.9 ns
Data setup time tSU;DAT 100 ns
Rise time of both I2CDA and I2CCL signals tR 20+0.1Cb 300 ns
Fall time of both I2CDA and I2CCL signals tF 20+0.1Cb 300 ns
Setup time for STOP condition tSU;STO 0.6 us

note) Cb = total capacitance of one bus line in pF.

'

i

1

]

'

:

s /

| tHD;DAT|
»tHD:STA ®
1

1

1

1}

1

1

1

I12CDA

Low
12CCL
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4 -2 - 2. 3-line serial interface

Parameter Symbol | Min. Typ. Max. | Unit
I2CCL Input frequency fcix 0.1 3 MH:z
I2CCL H level time twhC 130 ns
I2CCL L level time twiC 130 ns
/CRS Input setup time tSCR 50 ns
/CRS Input hold time tHCR 10 ns
I2CDA Input data setup time tsDI 50 ns
I2CDA Input data hold time tHDI 10 ns
/CRS rise — I2CDA data input time tSCRDI 0 ns
twiC
0.7VpD
I2CCL
{ 7ZF<——j\__/ \
tscr tHCR
/CRS 0.7VDD
0.3VDD
{SCRDI tspI tHDI
0.7VDbD
I12CDA
0.3VpD

4 - 3. Data input (output) interface

4 -3-1. Except (MODE1, MODEO) = (H, H) ( Condition : CL = 50pF )

Parameter Symbol | Min. Typ. Max. | Unit
12SCL Input frequency (*1) fscLi 1.024 MHz
I2SCL Input frequency (*2) fscL2 1.024 1.536 |MHz
I2SCL Input duty dscL 40 50 60 %
I2SWS, I2SSDI  Input setup time tsp 50 ns
I2SWS, I2SSDI  Input hold time tHD 20 ns
12SSDO Output hold time (*1) tHSDO 10 ns
12SSDO Output delay time (*1) tDSDO 70 ns

*1) MODEI =L

*2) (MODE1, MODEO) = (H, L)

I12SCL

K 0.3VDD /
:I

< » tDSDO

I2SWS
12SSDI

tHSDO

4
A

12SSDO 0-7VDD
0.3VDD
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4 -3 -2. YM3436D(DIR2) interface

Parameter Symbol [ Min. Typ. Max. | Unit
I2SWS Input delay time tdws 0 40 ns
12SSDI Input delay time tdDI 0 40 ns
X1
7 0.3VDD
tdws
/ 0.7VDD
12SWS
K 0.3VDD
tdDI
/ 0.7VDD
12SSDI
N 0.3VDD
4 -3 -3, ADC interface ( Condition : CL = 50pF )

Parameter Symbol |  Min. Typ. Max. | Unit
256FS Output frequency f256Fs fc Hz
256FS Output duty d2s6Fs 30 50 70 %
64FS  Output frequency fears 1/4fc Hz
64FS  Output duty de4rs 50 %
LRCK — 64FS delay time td -50 50 ns
ADD  Input setup time tSADD 0 ns
ADD Input hold time tHADD 0 ns

note) The fc is clock frequency of XI terminal.

64FS \

/ Nowo  /

td

LRCK

0.7VDD
0.3VDD

tHADD

ADD
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4 - 4, Data output interface

( Condition : CL = 50pF )

Parameter Symbol | Min. Typ. Max. | Unit
DAMC Output frequency (*1) fmci 12.3 MHz
DAMC Output frequency (*2) fmc2 8.1 123 |MHz
DAMC H level time tMCH 25 ns
DAMC L level time tMCL 25 ns
DABC Output frequency (*1) fBC1 2.048 MHz
DABC Output frequency (*2) fBc2 2.048 3.072 |MHz
DABC Output duty (*1) dsci 40 60 %
DABC Output duty (*2) dBc2 50 %
DABC — DAWC delay time taw -50 50 ns
DABC — data delay time tdD -50 50 ns

*1) MODEI1 = L. DAMC terminal outputs 384fs. (fs = 32kHz)
*2) MODE1 = H. DAMC terminal outputs 256fs. (fs = 32kHz to 48kHz)

tMCL .|
N % 0.5Vpp

DAMC

tMCH

=

N 0.3VpD /
taw

0.7Vpp
DAWC 0.3Vpp
tdD
DALR
0.7Vpbb
DACSI >< 0.3Vbp

DAS2
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B EXTERNAL DIMENSIONS
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IMPORTANT NOTICE

1. Yamaha reserves the right to make changes to its Products and to this document
without notice. The information contained in this document has been carefully checked
and is believed to be reliable. However, Yamaha assumes no responsibilities for
inaccuracies and makes no commitment to update or to keep current the information
contained in this document.

2. These Yamaha Products are designed only for commercial and normal industrial
applications, and are not suitable for other uses, such as medical life support equipment,
nuclear facilities, critical care equipment or any other application the failure of which
could lead to death, personal injury or environmental or property damage. Use of the
Products in any such application is at the customer's sole risk and expense.

3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR
SPECIAL DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR
IMPROPER USE OR OPERATION OF THE PRODUCTS.

4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS
ARE SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR
ANYTHIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION
OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA
SPECIFICALLY EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD
PARTY ARISING FROM OR RELATED TO THE PRODUCTS' INFRINGEMENT OF
ANY THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE
PATENT, COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD
PARTY.

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA
ASSUMES NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR
OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH
RESPECT TO THE PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND TITLE.

Note) The specifications of this product are subject to improvement change without prior notice.

a N\

AGENCY YAMAHA CORPORATION

Address inquiries to:
Semiconductor Sales & Marketing Department

w Head Office 203, Matsunokijima, Toyooka-mura,

Iwata-gun, Shizuoka-ken, 438-0192

Tel. +81-539-62-4918 Fax. +81-539-62-5054
® Tokyo Office  2-17-11, Takanawa, Minato-ku,

Tokyo, 108-8568

Tel. +81-3-5488-5431 Fax. +81-3-5488-5088
® Osaka Office  Namba Tsujimoto Nissei Bldg. 4F

1-13-17, Namba Naka, Naniwa-ku,

Osaka City, Osaka, 556-0011

Tel. +81-6-6633-3690 Fax. +81-6-6633-3691
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L 100 Century Center Court, San Jose,

) CA 95112
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