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YSS205B

Karaoke Processor

= OUTLINE
The YSS205B is an LSI to carry out audio signal processing needed for ‘’karaoke’ systems through

digital processing. With one or two 256k pseudo-SRAM connected, this LSI executes signal process-
ing such as Key Control, Digital Echo and Voice Cancel. As it has built-in A/D and D/A converters,
it can handle input and output of analog audio signals in addition to digital audio signals. Also, the
Digital Surround function integrated in it enables to enjoy all types of video and music software

by using the same hardware.

® FEATURES

® 3 channels of 15-bit floating A/D converter and 2 channels of 15-bit floating D/A converter are
integrated to handle audio signals from L and R channels and from the microphone.

® It is possible to input digital signals directly from CD or LD signal processing LSI’s such and
to output digital signals to the oversampling digital filter and the D/A converter.

® By using YM7110 interface, LD analog signals can be also digital processed.

® 5 operating modes to cope with necessary processing operations.

® Up to 370ms digital data can be stored (when one pseudo RAM at fs=44.1kHz is connected) and

they are divided so that they are used for Key Control, Echo and Surround.

Key Control function with a maximum variable range of +1 octave

High-quality digital Echo function by convoluting multiple taps

Use of microprocessor serial interface for setting various parameters

Up to two 256K(8 bit x 32k) pseudo-SRAM can be connected for external memory

Either 384fs or 256fs can be selected for the master clock.

+5V single power supply, silicon-gate CMOS process

64-pin plastic QFP(YSS205B-F)

YAMAHA CORPORATION YSS222 CATALOG

CATALOG No. : LSI-455205B2

1996. 5
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s PIN CONFIGURATION
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= PIN DESCRIPTION

No. Name 1/0 Function
1 (NC) (Do not connect externally.)
2 MD2 I/0 | External pseudo-SRAM interface data terminal
3 MD7 I/0 | External pseudo-SRAM interface data terminal
4 MDé6 I/0O | External pseudo-SRAM interface data terminal
5 MD5 /0 | External pseudo-SRAM interface data terminal
6 MD4 I/O | External pseudo-SRAM interface data terminal
7 MD3 I/0 | External pseudo-SRAM interface data terminal
8 CDI I Microprocessor interface serial data
9 ICS I Microprocessor interface chip select
10 VDD — +5V power supply (for digital block)
11 /ISCK I Microprocessor interface serial clock
12 DI I+ [ Digital audio signal input serial data
13 SDSY I+ | Digital audio signal input L/R clock
14 BCI I+ | Digital audio signal input bit clock
15 /ANLS I+ | YM7110 interface serial data
16 VSS — Ground (for digital block)
17 (NC) {Do not connect externally.)
18 AVSS A— | Ground (for A/D, D/A converters, Connect with VSS externally.)
19 CVB A— | ADC center voltage for R and MIC channels
20 MIC Al | Analog audio signal MIC channel ADC input
21 CHM A— | Connecting terminal for MIC input sample/hold capacitor
22 CHR A— | Connecting terminal for AIR input sample/hold capacitor
23 AIR Al | Analog audio siganl R channel ADC input
24 AVDD A— | +5V power supply (for A/D, D/A converters, Connect with VDD externally.)
25 AIL Al | Analog audio signal L channel ADC input
26 AVDD A— | +5V power supply (for A/D, D/A converters, Connect with VDD externally.)
27 CHL A— | Connecting terminal for AIL input sample/hold capacitor
28 CVA A— | ADC center voltage for L channel
29 AOL AO | Analog audio signal L channel DAC output
30 AOR AO | Analog audio signal R channel DAC output
31 AVSS A— | Ground (for A/D, C/A converters, Connect with VSS externally.)
32 VSS — Ground (for digital block)
33 BCO (6] Digital audio signal output bit clock
34 L/R o Digital audio signal output L/R clock
35 DO o Digital audio signal output serial data
36 MA13 0 External pseudo-SRAM interface address terminal
37 MAS8 0 External pseudo-SRAM interface address terminal
38 MA9 0O External pseudo-SRAM interface address terminal
39 MA1ll 0o External pseudo-SRAM interface address terminal
40 MA10 (0] External pseudo-SRAM interface address terminal
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No. Name /0 Function

41 MA14 (0] External pseudo-SRAM interface address terminal

42 VDD — GND (for digital block)

43 MA12 (0] External pseudo-SRAM interface address terminal

44 MA7 (0] External pseudo-SRAM interface address terminal

45 MAG6 (0] External pseudo-SRAM interface address terminal

46 MAS5 (0] External pseudo-SRAM interface address terminal

47 MA4 (0] External pseudo-SRAM interface address terminal

48 MA3 0 External pseudo-SRAM interface address terminal

49 MAZ2 (8] External pseudo-SRAM interface address terminal

50 MA1 o External pseudo-SRAM interface address terminal

51 MAO (8] External pseudo-SRAM interface address terminal

52 ICEO (0] External pseudo-SRAM interface chip select #0

53 /ICE1 O . | External pseudo-SRAM interface chip select #1 (available when connecting
two pseudo-SRAM)

54 /OE 0] External pseudo-SRAM interface OE terminal

55 IWE o External pseudo-SRAM interface WE terminal

56 X0 (0] Connecting terminal for crystal oscillator

57 XI I Connecting terminal for crystal oscillator or external clock input terminal

58 VDD — +5V power supply (for digital block)

59 MCKO 0] Master clock (XI clock) output

60 VSS — Ground (for digital block)

61 /11C I Initial clear terminal

62 384/256 I+ | Master clock rate switching (‘H’ = 384fs, ‘L’ = 256fs)

63 MDoO 1/0 | External pseudo-SRAM interface data terminal

64 MD1 I/0 | External pseudo-SRAM interface data terminal

Note) +: Pulled-up terminal, A : Analog terminal
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® FUNCTION DESCRIPTION
1. Clocks XI, X0, 384/256, MCKO
The crystal oscillator circuit is constructed with XI and XO terminals used.
The oscillation frequency should be 384fs when 384/256 terminal is at ‘H’ and 256fs when at ‘L.’
The master clock is output through MCKO terminal.

2. ADCs, DACs AIL, AIR, MIC, CHL, CHR, CHM, CVA, CVB, AOL, AOR
Signals from L, R and MIC channels are input to AIL, AIR and MIC terminals respectively. Con-
nect sample hold capacitors to CHL, CHR and CHM terminals. CVA and CVB are center voltage
terminals; the former for R channel and the latter for L channel and MIC. Connect a stabilizing
capacitor externally and bias inputs through AIL, AIR and MIC by using this voltage.
DAC outputs are voltage output from AOL and AOR terminals. Connect sample/hold capacitors
and execute buffering by using operation amplifiers with high impedance input.

3. Digital inputs BCI, SDSY, DI, /ANLS
Digital signals are input through BCI, SDSY and DI terminals in the following format.

BCI ﬂ
H i :
SDSY ; 5 B

(fs) | (L ch) (R ch)

o] iIIIIIIIIlHHlLIS MLLIIIIHIIHIIH

MSB LSB

B

BCI, SDSI and DI must be synchronized with the master clock. BCI can be at any rate between
32fs and 96fs per cycle.

The signal input through SDSY must be of fs cycle. Note that if this cycle is disturbed even momen-
tarily, the internal set data may be damaged.

When not using the digital audio data input, that is, when nothing is input through BCI and SDSY,
set bit3 of OPR register to ‘1’.

Also, it is possible to input the digital data from YM7110 instead of analog L and R signals. Make
connections as shown below and use the same master clock and fs clock.

From CD-DSP VDD
384fs 3 ér
XI 384/256
BIT CLOCK —»| BCI
DATA —»—| DI
L/R CLOCK
D
i !>o— Ky |74 YSS2058
¢ 16 SDSY l | SDSY
YM7110

/ANLS | /ANLS
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4. Digital outputs BCO, L/R, DO
The digital audio signals are output from BCO, L/R and DO terminals in the following format.

1w A i
v L, - 1
(fs) ; (L ch) i (R ch) i
o ], [T, i

1 Lo
MSB LSB

MSB LSB

5. Microprocessor interface /CS, /SCK, CDI

Functions of this LSI are spedified by setting the data to the internal registers through the serial
inteface.

a. For addresses 0000H to 0005H

. iLsB MSB  iLSB MSB iLSB MSB iLSB MSB
cDI (TTTITIT AT T I T T T T T T I
Lower acdress Unper address Data Data
. —
iLSB MSB
[ TTTTTT1]
Data
b. For addresses 0040H and up
/o5 -
/SCK "
iLsp MSB LSB MSB iLSB MSB (LSB MSB
cD! (MTITTITIM I T PTTTT T IT PTT I T]
Lower address Upper address Lower data Upper data
A sample cycle or more |

gLSB MSB fl_se MSB
[TITTTTITI I T ITIT I i iT]
! Lower data Upper data

| 1 sample cycle or more

—

iLsB MSB LSB MSB

[TITII I [TITTITII1]

Lower data Upper data
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To the addresses specified by the 1st and 2nd bytes after /CS has become ‘L’, the data for the 3rd
or later byte is written. At every 1-byte transmission, the address to which the data is written is
increased, only the data can be transmitted continuously to continuous addresses. When transmit-
ting the data of 0040H or higher address, set the lower byte LSB of the address to ‘0’ (that is, the
address is always even number). When sending the data continuously following transmission of
the upper data, be sure to obtain 1 or more sampling cycle as an interval before completing lower
data transmission.

6. Pseudo-SRAM interface MA0-AM14, MD0-7, /CEOQ, /CE1, /WE, /OE
Up to two 256k(8bit x 32k word) pseudo-static RAM’s can be connected to this LSI. When connec-
ting only one, use /CEO as a chip enable signal.
Switching operation of one or two connections is set by using the OPR register.

7. Resetting 1C
This LSI needs to be reset when turning on the power. Set /IC to ‘L’ for at least 1s.
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(1) MODE 0

@ DSP SIGNAL FLOW
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(6) Precautions for DSP signal flow

The number on the multiplier during signal flow indicates the lower byte of the address for the

coefficient register. The number of the delay tap

(shown in the different direction from the number on the multiplier for distinction) indicates the

lower byte of the address for the memory pointer register.

® 1st order IIR filter

In the diagram, the 1st order IIR filter is illustrated as a box with 3 coefficient register addresses.
It should be noted that the coefficient of the IIR filter differs from that of the attenuator in

data assignment.

AD

Al B

v

: 1 sample delay

® Coefficient registers requiring setting of fixed values

For some coefficient registers, it is necessary to set fixed values for internal operation in each

mode.

For addresses listed below, be sure to set OFFFH when changing the mode.

< Coefficient registers requiring OFFFH setting >

Mode 0

Mode 1|Mode 2|Mode 3|Mode 4

0104H
0120H
0134H
0138H
013AH
0154H
0156H
0158H
015AH
0174H
0176H
0178H
0192H
0194H
0196H
0198H
01B8H
01EOH
01FOH

0134H | 013AH | 0122H | 0108H
0138H | 0156H | 012AH | 0134H
0146H | 015AH | 012EH | 0138H
0154H | 0176H | 0132H | 014EH
0158H | 017CH | 0136H | 0154H
0162H | 019AH | 013EH | 0158H
0166H | 019EH | 016EH | 015EH
0174H | 01A4H | 017EH | 016EH
0182H | 01B4H | 01ECH | 0174H
0194H | 01BCH | 01F4H | 0178H

0198H | 01E8H 017EH
019EH | 01F8H 0194H
01A2H 0198H
01C8H 01COH
01E8H 01DOH

01EOH

01FOH

¢ Dummy write tap for key control function

In modes 0, 1 and 4 which use the key control function, memory pointer registers 004AH, 0052H,

005AH and 0062H become dummy write pointers. As indefinite data is written in memory ad-

dresses specified by these pointers, use care for pointer setting.

13
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® Unspecified registers
Any setting data can be used for memory pointer registers and coefficient registers of which
nothing is indicated during signal flow and which are not listed above.

(7) DSP signal flow description
® MODE 0 :
1. Key control of audio signals
2. Voice cancel [to damp the center vocal]
(L and R channels are equipped with 2 sets of 2-step, 1st order IIR filter respectively.)
3. MIC echo
4. Surround
This mode with above functions is used for normal karaoke.

e MODE 1:
1. MIC echo + MIC key control (As there are 2 independent sets, this function can be used for
stereo echo and harmony.)
2. Voce cancel
3. Surround
This mode with above functions has improved production of MIC sounds.

e MODE 2 :
1. Voice cancel
2. Surround (There are 2 delays to produce early reflected sound and reverberation, and total of
20 taps are included.)
This mode with above functions is intended for Surround.

e MODE 3:
1. Surround (There are 2 delays to produce early reflected sound and reverberation, and total of
28 taps are included.)
This mode has emphasis on Surround for the AV source.

e MODE 4 :
1. Key control of audio signals
2. MIC echo
3. Equalization (L and R channels are equipped with a 2-step,1st order IIR respectively.)
4. Orchestra echo
This mode with above functions is suitable for karaoke music source.

14
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8 MICROPROCESSOR INTERFACE
(1) Register Map

ADDR Name Function
0000 OPR Operation control register
0001 PSR Program select register
0002 KSROL | Key shift register
0003 | KSROH
0004 | KSRIL
0005 | KSR1H
0040

! Memory pointer register
007F
0100

! Coefficient register
01FF

Note 1) Do not write data in any address other than those listed above.
Note 2) The data held by registers are indefinite at initial clear {(except OPR).

(2) Data for setting
® Operation control register(OPR)
This register controls the internal operation. bit7 (MSB) to bit 4 have no meaning.

bit O(LSB) : ‘0’
q-
bit 1 107 =
q°
bit 2 10’
q°
bit 3 10’

(1’=

2 external pseudo SRAM’s connecting operation

1 external pseudo SRAM connecting operation

Normal operation

External pseudo SRAM access prohibited

Normal operation

Output of internal accumulator zero clear

Use digital input terminals BCI, SDSY and DI (external synchronization)

Do not use digital input terminals BCI, SDSY and DI (internal synchronization)

When bit 3 has been reset from ‘1’ to ‘0’, avoid data transmission to the coefficient registers till
falling of SDSY signals are input.

bit 0 to bit 3 are all set to ‘1’ at initial clear.

15
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® Program select register (PSR)
This register is used to set the operation mode of the internal DSP.
bit 0 (LSB) — bit 2 : operation mode setting

b2 | bl b0 Operation mode
0 0 0 Mode 0
0 0 1 Mode 1
0 1 0 Mode 2
0 1 1 Mode 3
1 0 0 Mode 4

bit 3 : YM7110 interface enable
‘0’ = To use built-in ADC(Connect built-in ADC input to DSP flow LA and RA.)
‘1’ = To use YM7110 (Connect input from /ANLS terminal to DSP flow LA and RA.)

Set all of bit 4 to bit 7 to ‘0’.

® Key shift registers (KSROL, KSROH, KSR1L, KSR1H)
This register is used to set the key shift amount of the key control.
KSROL and KSROH handle key controls of 0124H, 0144H, 010CH and 012CH.
KSR1L and KSR1H handle key controls of 0164H, 0184H, 014CH and 016CH.
Set the lower 8bits of the setting data(13 bits) to KSROL/KSR1L and the upper 5 bits to
KSROH/KSR1H.
As setting possible data are 0 to 4095, be sure to set MSB to ‘0.

® Memory pointer register
This register is used to specify the read and write pointers to external pseudo SRAM and control

the delay time.
The upper bytes of the memory pointer register address are 00H. The data writtenin that address

and next address become access pointers of the memory map as shown below. The lower bytes of
the memory pointer register address correspond to the delay tap number in the DSP signal flow.

(Memory map)

0000H 4000H 7FFFH

Pseudo SRAM #0 Pseudo SRAM #1
16bit X 16k word 16bit X 16k word

16
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® The access ponter is expressed with 2 bytes. 0000H to 3FFFH are effective when one pseudo
SRAM is connected and 0000H to 7FFFH become effective when two connections are made.
The audio data is written in the memory address indicated by the write pointer and read out
from the memory address indicated by the read pointer. The data in the memory shifts to the
next address at every sampling period. The difference between the write pointer and the read
pointer is the delay time, which is obtained by using the following equation.

(Delay time) = [(Read pointer) — (write pointer)] x (1/fs) [s]
fs : sampling frequency

® Coefficient register

This register is used to set the coefficient of the internal multiplier. the upper byte of the coeffi-
cient register address is 01H and the data written in that address and the next address become
the coefficient value according to the assignment shown below. The lower bytes of the coeffi-
cient register address correspond to the multiplier number in the DSP signal flow.

(Coefficient data assignment)

Data in lower bytes Data in Upper bytes

Co{Ci|Cz2|C3lCs|Cs5|Cs|Cr Cs | Co [C10[C11|Cr2| * | * | * * : Don't care

LSB MSB LSB MSB
The coefficient value of the attenuator is a 2’s complement in 13 bits as expressed by the following
equation.
. 11
(Coefficient value) = (—1) x Ci2+ NE_OCN x 2N-12

The coefficient value of the IIR filter is doubled and so expressed as follows.

11
(Coefficient value) = [(—1) x Ciz+ N}:::OCN x 2N-12] x 2

17
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m ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

Parameter Symbol Rating Unit
Power supply voltage VDD -0.3~17.0 v
Input voltage VI -0.3~VDD+0.5 A%
Operating temperature Top 0~70 °C
Storage temperature Tstg -50~125 °C

2. Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit
Power supply voltage VDD 4.75 5.00 5.25 v
Operating temperature Top 0 25 70 °C

3. DC characteristics

Parameter Symbol Condition Min. Typ. Max Unit
Power supply current Ppp VbD=5.0V 300 mW
Hight level input voltage (1) VIH1 *1 2.0 v
Low level input voltage (1) ViLi *1 0.8 \%
High level input voltage (2) VIiH2 *2 3.5 A%
Low level input voltage (2) VIL2 *2 0.8 A%
Hight level output voltage VoH1 IoH=-0.4mA Vbp-1.0 v
Low level output voltage VoL IoL=1.6mA 0.4 A%
Input leakage current IL1 -10 10 nA
Input capcitance CI 10 pF
Output capacitance Co 10 pF

*1) Applicable to input terminals except XI and /IC
*2) Applicable to XI and /IC terminals

18
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4. AC Characteristics

Parameter Symbol Min. Typ. Max Unit
XI input frequency (1) *1 fca 12.0 16.9344 19.0 MHz
Input frequency (2) *2 fce 8.0 11.2896 13.0 MHz
Duty Rc 50 %
BCI frequency fsc 1.0 4.3 MHz
ON/OFF time to 100 ns
Transition time tr 20 ns
DI, SDSY Setup time ts 100 ns
hold time tH 100 ns
DO, L/R  Access time tp -20 20 ns
ICS Setup time tc 1/50fs s
/SCK ON/OFF time tso 1/50fs ]
/CS, /SCK Transition time tr 1/150fs )
CDI Setup time tss 1/100fs s
hold time tsH 1/100fs s
*1) When 386/256 = ‘H(fC1 = 384fs)
*2) When 384/256 = L’(fC2 = 256fs)
a. Audio data input timing
t, tr tr
Bl —72 \ to l]»— 2.0v
5 ! 0.8V
ts tw
X jK;_hov
DI, SDSY
K 0.8v
b. Audio data output timing
64fs
BCO —/ 2.0
0.8V
to
f2.0v
DO, L/R k 0.8V X:

19
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c. Microprocessor interface timing

— tr [_tR
t tC 2.0V
/CS X . / 0.8V
tr f=tr
tso £ 3 2 0v
/SCK 0.8v / tso /
| tss tsh ,

2.0V
CDI 0.8y

5. Analog Characteristics (Condition: VDD=5.0V, Ta=25°C)

Parameter Symbol Condition Min. Typ. Max. Unit
Analog input voltage amplitude Via AIL, AIR and MIC terminals| 4.75 A%
Analog output voltage amplitude] Voa AOL, AOR and terminals 4.75 \"
ADC center voltage Ve CVA, CVB terminals 2.5 \%
Total harmonic distortion (1) (THD+N) 1| 1kHz,0dB, *1 0.5 1.0 %
Total harmonic distortion (2) (THD+N) 2| 1kHz, —30dB, *1 0.8 1.5 %
Signal-to-Noise ratio SIN S=0dB, *2 75 80 dB

*1) Use an LPF (fc=15kHz, 30dB/oct), 0dB=4,75Vpp and A/D — D/A through
*2) Use an IHF-A filter, 0dB=4.75Vpp and A/D — D/A through

20
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a EXTERNAL DIMENSIONS

24.80*0.40
20.00*+0.30
0.1 Si0.0ST
51 33

52— - —— 32 1)
—] — L]
— — '_-
— — ol O i1
; } |+ =
— — 3| 9 i
— — < @ |-
— — - = -
— —— -
— — -
64 | — -
20 ] t\

1 ‘ 1

TTTTTII]

P 1.00TYP

35x0.10
3 7-(2(or)0.40*0.10

2.95MAX

e ———————

M
: i
QO = 1.20+0.20
o2
g <
l_
N The figure in the parenthesis ( )
o should be used as a reference.

Plastic body dimensions do not
include burr of resin.
UNIT: mm

Note : The LSIs for surface mount need especial consideration on strage and soldering

conditions. For detailed information, please contact your nearest agent of

yamaha.
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4 . )
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.
- J
Note) The specifications of this product are subject to improvement change without prior notice.
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Address inquiries to:
Semiconductor Sales & Marketing Department

® 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

m US.A. Office  YAMAHA Systems Technology
100 Century Center Court, San Jose,
CA 95112
Tel. +1-408-467-2300 Fax. +1-408-437-8791
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