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YAMAHA L

YSF2248

Sound Analysis Processor
(SAP)

s OUTLINE
YSF224B (SAP) is a digital processing LSI which performs frequency filtering and level detection
necessary for spectrum analysis of the audio signals.
The level data is output to the microprocessor in the decibel value through the serial interface.

s FEATURES
® Level detection processing is performed on the digital data of 32k to 48kHz sampling frequency.
® De-emphasis compensation is performed before the level is detected.
® Using the 2nd order IIR filter, the level detection of the bands up to seven bands and the total
level detection are possible.
The band frequency can be also set arbitrarily.
The time constant of the peak holding for level detection can be also set arbitrarily.
The level data is output in the decibel value of 3-dB resolution.
Control is done by the microprocessor with a serial interface.
The master clock is selected from 384fs or 256fs.
5V single power supply and Si-gate CMOS process.
16 pin plastic DIP (YSF224B-D) or 16 pin plastic SOP (YSF224B-M)
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VAMARA YSF224B

= PIN CONFIGURATION

vpD [ ]8 9] /cs

< Top View, common to 16DIP and 16SOP >

= PIN FUNCTION

No. Name 1’0 Function
1 VSS — Ground
2 SDSY I Digital audio signal input Word clock
3 (NC)
4 SDI I Digital audio signal input Serial data
5 BCI 1 Digital audio signal input Bit clock
6 (NC)
7 /IC I+ Initial clear input
8 VDD — 5V power supply
9 ICS I Microprocessor interface Chip select
10 W/R I Microprocessor interface Read/write control
11 (NC)
12 CKI I Microprocessor interface Serial clock
13 CDI | Microprocessor interface Serial data input
14 (NC)
15 CDhO 0] Microprocessor interface Serial data output
16 MCLK 1 Master clock input (384fs or 256fs)

(NOTE) I+ : Input terminal with a pull-up resistor
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VANIATA

s BLOCK DIAGRAM
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® FUNCTION DESCRIPTION
1. Clock MCLK
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An external clock of 384fs or 256fs is input through MCLK terminal.

2. Digital audio signal input BCI, SDSY, SDI

Digital audio siganls are input through BCI, SDSY and SDI terminals.

1t is possible to obtain MSB-side 16 bit data from 16/18/20/24 bit data and setting is done through

the microprocessor interface.

BCI, SDSY and SDI terminals must be synchronized with MCLK clock.
Also, BCI terminal must be one of 32fs, 48fs, 64fs, 96fs, 128fs and 192fs when MCLK terminal is
384fs and one of 32fs, 64fs and 128fs when MCLK is 256fs.

B 9945524 0001940 357 WM
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VAMARA YSF224B

3. Microprocessor interface /CS, W/R, CKI, CDI, CDO
The first step is to set the operation mode by using each command.
After that, each level data can be read steadily in the set mode.

s Command write timing

/CS !
wRZZY | | 7z

cKi TV i ‘UUUUUUUU‘“""
722 T AT . TN 7

LSB MSB LSB MSB LSB MSB
1 st Byte 2 nd Byte n th Byte{max)

NOTE : The shaded section means ‘‘don’t care’.

¢ Data read timing

W/R %l m
cKI § LUV ULy Ui
coo_wz PZTTTTITT TITTTIITTT  JTTTTTTH

LSB MSB LSB MSB LSB MSB
1 st Byte 2 nd Byte n th Byte

NOTE : The shaded section means “‘don’t care’.
CDO terminal becomes high impedance when /CS terminal is at “H”".

NOTE) To control a multiple number of this LSI with the same microprocessor, a period during
which all /CS terminals become 'H’ should be obtained for a period longer than 1 clock
at 128fs when switching /CS terminal so that contention of CDO terminals is avoided.

4. Initial clear 1C
This LSI requires an initial clear when the power is turned on.

4
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YSF224B VAMARA

a CONTROLS

1. Command
The command is largely classified by the upper 2 bits.

(a) Operation setting command (1 byte)

MSB| b6 b5 b4 b3 b2 bl |LSB| Bit1 and 0 are reset to ‘0’ at initial
0 0 R L FS1 | FSO | 2/3 | EN1 | clear.

R, L : Mixing selection

The signal for level detect processing is selected.

b5 b4 Audio signal

R L [to be processed
0 0 Prohibited

0 1 L only

1 0 R only

1 1 L+R

FS1, FSO : Input data format selection

b3 b2 Input (NOTE) The data processed internally is

FS1 | FSO format always fixed to 16 bits from MSB.

0 0 SDI (1)

0 1 SDI (2)

1 0 SDI (3)

1 1 SDI (4)

ser [T WA AMARARAAAY AR AAA AR A

spsy _ [T -

soi (1) [T L LT i
(16-bit) . ; ' MSB L-ch LsB 5 MSB R-ch LSB
so1 (2) ][] ¢ [[[TTTITTITI] ERRnnnnmm
{18-bit) f EMSB L-ch LSB i MSB R-ch LSB
so1 (3) [][] SR B
(20-bit) f MSB L-ch L&:‘:B i MSB R-ch LSB
sor o) T (TG OO
(24-bit) MSB L-ch LSB MSB R-ch LSB

I 9945524 0001942 lic22 I
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VAMARA YSF224B

2/3 : Master clock selection

0=384fs
1=256{s

ENI1 : Signal process enable

O=Internal temporary RAM clear
1=Normal signal processing

(b) Output data setting command (1 byte)

MSB| b6 b5 b4 b3 b2 bl | LSB
0 1 |TEST|LRS | OM | D2 D1 DO

TEST : LSI test

Be sure to set to ‘0’

LRS : Level data reset

Reset the level data at ‘1’, and the level data output mode will be retained.

OM : Level data output mode setting

0=The level data of the fixed channel is output (The channel is set by D2, D1 or DO0).
1=The level data of each channel is output one after another (The initial channel is set by
D2, D1 or DO).

D2, D1, DO : Channel setting
CHANNEL=D2*4+D1*2+DO0 (0 to 6 correspond to BPFO to BPF6 while 7 to the total level.)

(c) Time constant setting command for level detection (1 byte)

MSB | bé b5 b4 b3 b2 bl | LSB
1 0 |TEST| D4 D3 D2 D1 DO

TEST : LSI test

Be sure to set to ‘0.

D4 to DO : Time constant setting

Set the peak hold time constant (time required for —6dB attenuation) for level detection.
(Peak hold time constant)=(D4 x 16+D3 x 8+ D2 x 4+ D1 x 2+D0+1) x 1024 x (sampling cycle time)
However, peak hold time constant becomes © when D4=D3=D2=D1=D0=0.

6
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(d) Coefficient write command (n byte)

MSB b6 b5 b4 b3 b2 bl LSB
1 1 ENO R4 R3 R2 R1 RO
MSB b6 b5 b4 b3 b2 bl LSB
D1 DO * * * * * *
MSB b6 b5 b4 b3 b2 bl L.SB
D9 D8 D7 Dé D5 D4 D3 D2
MSB b6 b5 b4 b3 b2 bl LSB
D17 { D16 | D15 | D14 | D13 | D12 | D11 | D10

(NOTE) *:don’t care

ENO : Signal process enable

Be sure to set to ‘1.

R4 to RO : Coefficient address

1st Byte

2nd Byte

3rd Byte

4th Byte

Set the coefficient address by using the lower 5 bits of the first byte, and the following 3-byte

data are written as coefficient values. After that, only the coefficient values can be sent to the

continuous addresses.
The internal band filter consists of the second order IIR filter and has 7 channels from BPFO to
6. For each filter, it is necessary to set 3 coefficients, A, B and C.

The filter for de-emphasis consists of the first order IIR filter. Also, it is necessary to set 3 coeffi-
cients, D, E and F.
These coefficient addresses are determined as shown below.

COEF.| R4 0j]0f0 1(1(1}1
ADDR R3 0l 0|1 o0)10|1 1

R2 010 0|1 011
Rl{RO HEX | 0|4, 8  Ci10]/14|18!1C
00 +0 Ao | A1 | Az | A3 A4 |As As| D
011 +1 Bo|B:|B2{Bs|Bs|{Bs|Bes| E
110 +2 Co|C1{C2|C3|Cs{C5|Cs| F

CHANNEL=R4*4+R3*2+R2
{0 to 6 correspond to BPF0 to BPF6
while 7 to DEP.)

(NOTE) When the data is written continuously, if the lower 2 bits of the address R1 and RO are
‘1’, it is skipped for further increment.

B 9945524 000194y TTS HA
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MATVIIAIIA YSF224B

{BPF0~6>

O OUT

<DEP>

O OUT

D17 to DO : Coefficient values

The coefficient value is 18 bits and 2’s complement.

16

(Coefficient value} ={ (—1)xDyiy+2 Dnx2rn-17% x2
n=0

2. Output data

MSB b6 b5 b4 b3 b2 bl LSB
0 0 0 L4 L3 L2 L1 Lo

The level data is output in the decibel value of 3-dB resolution.
(Level data)=(—48)*¥L4+(—24)*L3+(—12)*L2+(—6)*L1+(— 3)*L0 [dB]
The output channel and the order are determined by the output data setting commands.

B 9945524 0O00L945 931 W
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YSF224B VANIARTA

8 ELECTRIC CHARACTERISTICS

1. Absolute Maximum Rating

Parameter Symbol Rating Unit
Power supply voltage Vbp -0.3~17.0 v
Input voltage Vi ~0.3~VDpD+0.3 v
Operating temperature Top —40~85 °C
Storage temperature Tstg -50~125 °C

2. Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit
Power supply voltage VDD 3.0 5.0 5.5 v
Operating temperature Top 0 25 70 °C

3. DC characteristics

Parameter Symbol Condition Min. Typ. Max, Unit
Power supply current IpD VDD=5.5V 10 mA
Input voltage L level ViIL 0.3VDD Vv
Input voltage H level ViH 0.7VDD v
Input leakage current IL1 *1 -1 1 pA
Output voltage L level VoL IoL=0.5mA, *2 0.4 Vv
Output voltage H level VOH IoH=-0.2mA, *2 Vbop-0.5 A\
Output leakage current ILo CDO terminal -10 10 BA
Pull-up resistance Ru {IC terminal 60 600 kQ
Input capacitance Ci f=1 MHz 8 pF
Output capacitance Co f=1 MH:z 10 pF

*1) Applicable to CKI, CDI, W/R, /CS, BCI, SDI, SDSY and MCLK terminals.
*2) Applicable to CDO terminal.

B 9945524 0001946 475 WH
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VAMARA YSF224B

4. AC Characteristics

Parameter Symbol Min. Typ. Max. Unit

MCLK frequency fmc 8.1 18.5 MHz
duty DMC 40 50 60 %
BCI ON-OFF time tBc 50 ns
rise time tBcr 50 ns
fall time tect 50 ns
SDI setup time tsos 20 ns
SDI, SDSY hold time tspH 20 ns
CDI setup time tois 20 ns
hold time toin 20 ns
CKI ON-OFF time tcki 100 ns
ON time tcke 5te s
CKI rise time tckr 50 ns
fall time teks 50 ns
CDO  delay time toop 120 ns
W/R setup time (1) twrsi te s
hold time (1) twRH1 te s
setup time (2) twrs2 4tc s
hold time (2) twRH2 3te s

*1) tc=1/128fs

tBC tBC Bt t8Cr
- - -
\ 7 4 L 0.7V0 \
BCI S JZ 0.3Vpp
tsps tSDH
3 0.7Vpp
Sbl > 0.3Vpp
tspH
0.7Vop
SDSY 0.3VDH(
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YSF224B VANIARA
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VANMARA YSF224B

s EXTERNAL DIMENSIONS
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The specifications of this product are subject to improvement changes without prior notice.

[ ———— AGENCY —— ) “—"'_YAMAHA CORPORATION_—”—

Address inquiries to:
Semi-conductor Sales Department
@ Head Office 203, Matsunokijima, Toyooka-mura,
Iwata-gun, Shizuoka-ken, 438-01
Electronic Equipment business section
Tel. 0539-62-4918  Fax. 0539-62-5054
BTokyo Office  2-17-11, Takanawa, Minato-ku,
Tokyo, 108
Tel. 03-5488-5431  Fax. 03-5488-5088
@ Osaka Office  3-12-9, Minami Senba, Chuo-ku,
Osaka City, Osaka, 542
Shinsaibashi Plaza Bldg. 4F
Tel. 06-252-7980 Fax. 06-252-5615
WUS.A. Office YAMAHA Systems Technology.
981 Ridder Park Drive San Jose, CA95131
Tel. 408-437-3133  Fax. 408-437-8791
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