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2 channel 8 times oversampling Digital Filter
Operatable at system clock independent from input serial clock.

m OUTLINE

The digital filter’s own system clock rate must be considerably faster than the input bit
clock rate and at the same time synchronism is required in the system as a whole. Thus
what is normally required is a high-speed clock which is synchronous with the signal
handling pre-processor. Then the major application problem is how to interface these
different clock rates.

This LSI is a high quality 2 channel 8 times oversampling digital filter which has been
developed to solve such problems. It can be used easily as an interface in a wide range
of digital audio systems. It is pin-compatible with the YM3434 (16-pin DIP).

Since the system clock of this LSI can be different from the serial input signal and it operates
normally at any clock rate above 400 clocks for each input sampling frequency (Fs), it is
not necessary to change the clock rate even if the sampling frequency is changed.

For example, by connecting a 20MHz crystal oscillator, there is no need to change the
clock rate even when the sampling frequency is changed to 32KHz, 44.1KHz or 48KHz.

® FEATURES
e Operate at system clock independent from the serial input clock
¢ Input signals can be handled at any of the following input bit clock rates without adding
any circuit: 32Fs, 48Fs, 64Fs, 80Fs, 96Fs, 112Fs, 128Fs, 144Fs, 160Fs, 176Fs and 192Fs.
e Capable to cope with sampling frequencies 32KHz, 44.1KHz and 48KHz.
¢ Linear phase FIR type filters connected in three vertical stages
Ist filter : 161st order FIR filter
2nd filter : 33rd order FIR filter
3rd filter : 17th order FIR filter
® Built-in overflow limiter
e Filter characteristics (at 8 times)
Pass band ripple : Within +£0.002dB at 0 to 0.4535x Fs
Stop band attenuation: At least 70dB at 0.5465 x Fs to 7.4535 x Fs
¢ Output data switchable between 16 bit and 18 bit
e Switchable between 1 DAC (4 times) and 2 DAC (8 times).
e C-MOS process, +5V power supply, 16-pin DIP or 24-pin SOP package.
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® PIN CONFIGURATION
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m PIN DESCRIPTION

Terminal name | I/O Function
SHL O | 1 DAC (ST="L"): L channel deglitcher signal
2 DAC (ST =‘H’): L/R channel deglitcher signal
XO O | Crystal oscillation between XI and XO
XI I | Clock can be input directly to XI
VDD2 — | +5V power supply for crystal oscillator and deglitcher signal
BCI I Bit clock input terminal
SDSY I L/R clock input terminal
SDI I | Data input terminal
VDD1 -— | +5V power supply
DLO O | 1 DAC (ST=‘L’): L/R channel data output terminal
2 DAC (ST=‘H"): L channel data output terminal
DRO O | R channel data output terminal
WCO O | Word clock output terminal for DLO, DRO output data
BCO O | Bit clock output terminal for DLO, DRO output data
VSS — | GND terminal
ST I 1 DAC/2 DAC switching terminal (1 DAC=‘L’, 2 DAC="H")
16/18 I 16 bit/18 bit output switching terminal (16 bits=‘L’, 18 bits="H")
SHR O | 1 DAC (ST=‘L’): R channel deglitcher signal
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® BLOCK DIAGRAM
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® OUTLINE OF FUNCTIONS

e The digital data signal input to the SDI is set in the S/P (serial/parallel) converter based
on the synchronized BCI and SDSY signals.

¢ Generation of the output word clock (WCO) and deglitcher signals (SHL,SHR) is ac-
complished by counting the input bit clock (BCI) during 1 input word clock (SDSY)
cycle.
If the BCI of 1 SDSY cycle is a multiple of 16 which comes between 32 and 192 ticks,
the BCI jitter can be generated so the rate is the same as that of the WCO, SHL, and
SHR. However, caution is advised because when any changes take place in the BCI input
duty, these are reflected in changes in the WCO, SHR, and SHL as well.

e The digital filter processor operates based on the clock input from the XI terminal.
Directly after the SDSY change, the XI timing is used to begin the sum of products
computation process, and the results are stored in the output temporary buffer.

When the computation process has been completed, a wait mode is entered until the
next SDSY change. Even if the SDSY cycle (sampling frequency) changes, operation
will be carried out with the same XI clock.
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400 is the minimum number of ticks required from the XI clock for 1 SDSY cycle.
However, when there are more than 400 ticks, this will have an affect on the waiting
period. (This can also be used with the 384 tick synchronized cycle.)

Data output to the DLO and DRO originates with the timing computed at the SDSY
and BCI and is carried out during 1/2 an XI clock cycle, so the timing will be sufficient
for the operation of the DA convertor.

® In the manner described above, this LSI chip works with the signal processor at the
previous step without the need for both to be connected to a synchronized clock. In fact,
the XI clock does not change according to the sampling frequency, which makes this
an interface which acts as a highly reliable digital filter.

¢ Exceptional performance is obtained from the three section in line filter arrangement,
with a linear phase type 161 next FIR filter acting as the initial filter, a linear phase type
33 next FIR filter as the second filter, and a linear phase type 17 next FIR filter as the
third filter.

® Given 16 bit 2 channel MSB first input data, input signals at any of the following fre-
quencies can be processed: 32 Fs, 48 Fs, 64 Fs, 80 Fs, 96 Fs, 112 Fs, 128 Fs, 144 Fs,
160 Fs, 176 Fs, 192 Fs

e A 384 tick synchronous clock input sampling frequency (Fs) can be used, just as with
the YM3434.

® Through switching done at the ST terminal, output data can be processed in either a
2 DAC (8x) or 1 DAC (4x) format. 16 or 18 bit output data can be switched using
the 16/18 bit terminal.

B FILTER CHARACTERISTICS (Theoretical characteristics)

® Filter features (theoretical value)

at 8 times (2 DAC) at 4 times (1 DAC)
Passband 0 ~ 0435xFs 0 ~ 0.435xFs
Passband features - — —
Passband ripple within +0.002dB within £0.002dB
Cutoff band 0.5465 x Fs ~ 7.4535 x Fs|0.5465 x Fs ~ 3.4535 x Fs
Cutoff band features -
Cutoff band reduced capacity —70dB or more —70dB or more

® 8 x (2DAC)

0 2ts afs ' Bfs 8fs
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Pass Band Characteristic
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m SERIAL INPUT TIMING and WCO, SHL, SHR OUTPUT TIMING
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e T/2T cycles 32Fs input: T=FB/2: 2T=FB
48Fs~112 Fs input: T=FB: 2T=2xFB
128Fs~ input: T=2xFB: 2T=4xFB

® The required cycle number of the FB during FW must be a multiple
of 16 between 32 and 192 ticks. [(32, 48, 64, 80, 96, 112, 128, 144, 160,
176, 192) step]

e The SDSY, BCI, and SDI must be synchronized. WCO, SHL, and SHR
output is synchronous. However, the former and the latter groups are
not synchronized with each other.

® SERIAL OUTPUT TIMING
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e BCO, DLO, and DRO are synchronous.

e BCO, DLO, DRO, and WCO are not synchronized, but the WCO falling edge
is always generated during the period between BCO pulses.

e Appropriate 18 bit output (bit determined by the BCO) for the DLO and DRO
—1 and —2 is determined by the high/low selection of the 16/18 bit terminal.

e The BCO clock rate is a 2 part XI input clock cycle.
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B ELECTRICAL CHARACTERISTICS

® Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Supply voltage Voo -0.3 +7.0 v
Input voltage \'A —-0.3 Vop+0.5 v
Operating temperature Toe —40 85 °C
Storage temperature Tsra —-50 +125 °C

® Recommended Operating Conditions

Parameter Symbol Min Typical Max Unit
Supply voltage Voo 4.75 5.00 5.25 \
Clock frequency Xin 12.2 (400Fs) 20.0 MHz
Operating temperature Top 0 25 70 °C

® Electrical Characteristics (Ta=25°C, Vp,=5.0V)

Parameter Symbol Condition Min Typical Max Unit
Power consumption W Xin=20.0MHz 150 240 mW
High input voltage Vin
(X1, 16/18, ST) 3.5 Voo \Y
(BCI, SDSY, SDI) 2.7 Voo \%
Low input voltage Vi 0 0.8 \Y
High output voltage Vonu Ion=50pA 4.0 Voo \%
Low output voltage Voo Io.=1mA 0 0.4 \4
DLO, DRO setup time 15 nS
DLO, DRO hold time 15 nS
Input data setup time
(BCI leading edge) 50 nS
Input data hold time
(BCI leading edge) 20 nS
XI ON/OFF time (Duty) 50 %
BCI ON/OFF time (Duty) 50 %
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B EXTERNAL DIMENSIONS
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The specifications of this product are subject to improvement changes without prior notice.
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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.
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AGENCY Address inquiries to :
Semiconductor Sales & Marketing Department
HMHead Office 203, Matsunokijima, Toyooka-mura,
Iwata-gun, Shizuoka-ken, 438-0192
Tel. +81-539-62-4918  Fax. +81-539-62-5054
H Tokyo Office 2-17-11, Takanawa, Minato-ku,
Tokyo, 108-8568
Tel. +81-3-5488-5431  Fax. +81-3-5488-5088
M 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
W U.S.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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