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SM5807

4-Time Oversampling Digital Filter for CD System

B GENERALDESCRIPTION

The SM5807 digital filter is manufactured using MOLYGATE (=Y »— ® ) CMOS technology
developed by NPC and is implemented in 4 times oversampling scheme with the stopband
(above 24.1 in) attenuation of more than 50 dB and the passband ripple of less than +0.05 dB.
Two channel filters are provided and the 4 times oversampled output signal of each channel can
be independently obtained. Because of this 4 times oversampling, the requirement of the analog
filter can be greatly relaxed, and also the serious data format reduces the size of hardware
required in the system design. Two types, D and E are available in different characteristics.

FEATURES

» Filter Structure
- 4 times oversampling

B PACKAGEDIMENSIONS
All dimensions in millimeters

- % channelllglltersh IR filter (61 + 13 ) 16-Pin DIP
- 2 stages linear phase FIR filter (61 + 13 taps
-Oveélowlimiter o e
- Internal crystal oscillator circuit O
- Clock bufter

« Filter Characteristics O
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IsM5807DP,DS|SMS5807EP,ES
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- compatible -Pi
« Power Supply 5+0.5V 16-Pin SOP
+ 16-Pin plastic DIP/SOP S8
« Molygate CMOS technology 35
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B THEORETICAL FILTER CHARACTERISTICS
1. SM5807DP,DS

(0~88.2kHz)
Parameter Characteristic
Passband 0~20kHz
Stopband Above 24.1 kHz
Passband Ripple +0.05dB
S“(’gg’o“;‘g ﬁf‘f“k';_f;‘)m 50dB (minimum)
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Figure 1 SM5807DP,DS Filter Transfer Characteristics
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Figure 2 SM5807DP,DS Passband Frequency Response
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Figure 3 SM58070P,DS Transitionband Frequency Response
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SM5807

4-Time Oversampling Digital Filter for CD System

2. SM5807EP, ES (0~88.2kHz)
Parameter Characteristics
Passband 0~20kHz
Stopband Above 24.1kliz
Passband Ripple 10.05dB
Stopband Attenuator
(24.1~40.0kHz) 45dB (minimum)
(40.0kHz) 50dB (minimum)
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Figure 4 SMS807EP,ES Filter Transfer Characteristics
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Figure 6 SM5807EP.ES Transitionband Frequency Response
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B BLOCK DIAGRAM
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B PIN DESCRIPTION
Pin No.| PinName | 1O Function/Descriptions
1 XT I Crystal oscillator or clock input
2 XT o Oscillator 0 hen CKSL=H
_Open, when KSIL=L
ST CKSL=H : 16.9349 MHz ~ 17.2872MHz Crystal Osc.or Clock to XT pin
3 | CKSL Ip | GREIEL STz o 8 0iae Ml Clodk 1o X1 pin P
4 CKO o Clock output (XT clock buffered output)
5 LRCI Ip Clock input (synchronized 44.1 kHz)
6 {DIN Ip | Serial data input
7 BCKI Bit clock input
8 Vss Ip Ground, Ov
a8 SCSL=H : System Clock = 192fs
9 SCSL Ip =L: S))/Istem Clock =196fs (fs:sampling frequency)
10 DGR 0 Rch deglitch signal (176.4 kHz)
11 DGL 0 Lch deglitch signal (176.4 kHz)
12 | pourt o | Serial data output
13 WDCO 0 Output Control Clock (352.8 kHz)
14 LRCO 0 Qutput Controt Clock (176.4 kHz)
15 BCKO 0 Serial Output Bit Clock (8.4672 MHz or 8.6436 MHz)
16 Voo Power Supply (5V)
I : Input
o : Output

Ip: Input with pull-up resistor
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SM5807

4-Time Oversampling Digital Filter for CD System

B ABSOLUTE MAXIMUM RATINGS

(Vg=0%)
Parameter Symbol Rating Units
Supply Voltage Voo -0.3~7.0 v
Input Voltage Vi -0.3~V, +0.3 \/
Storage Temperature Tera -40~125 ‘C
Power Dissipation Py 250 mw
Soldering Temperature Tgn 255 'C
Soldering Time tap 10 Sec.

B RECOMMENDED OPERATING CONDITIONS

(Ve =Y
Parameter Symbol Conditions Unit
Supply Voltage Voo 4.5~5.5 v
Operating Temperature Tor -20~-70 ‘C

B DCELECTRICAL CHARACTERISTICS

Ta=-20~70°C, V =4.5~5.5V, VE=0" unless otherwise noted

. . Limit .
Parameter Pin Symbol Condition Unit
MIN TYP MAX
Supply Current Voo Iy V=5V 10 20 mA
Vv 0.7V, v
Input Voltage (1) | XT il oD
Vg, 0.3V, v
\'% 2.4 v
Input Voltage (2) | (*1) -
Voo 0.5 v
v [, ~=0.4mA 2.5 v
Output Volage (*2) oH OH
V., | I,=16mA 0.4 v
Input Leakage (*3) Iu. Vm=OV 1.0 pA
Current (*4) I, Vo Voo 1.0 pA
Input Current *1) I V=0V 10 20 pA
Pin-Group List
*1 CKSL, LRCI, DIN, BCKI, SCSTC
*2 | cko, [RCO, BCKO, WDCO, DOUT, DGL, DGR
*3 (XT, at TKSL=L)
*4 CKSL,, LRCI, DIN, BCKI, SCSL, (XT, at CKSL=L)
-5-
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B ACELECTRICAL CHARACTERISTICS

1.XT
a. Crystal Oscillator (ra=-20~70°C, VDD=4.5-5.5V, V,,=0%
Parameter Symbol Limit Unit
MIN TYP MAX
Frequency fosc 20 MHz
b.External Clock (Ta=-20~70°C, V,,=4.5~5.5V, V,;=OV)
Parameter Symbol Limit Unit Condition
MIN TYP MAX
5 -
Clock Pulse Width tow 0 nSec CRSL-L
25 nSec CKSL=H
. 100 nSec CKSL-=L
Clock Pulse Period tcy
50 nSec CKSC=H
XT
1/2 Vpp = =====-- i v S ARt Attt
; tew | tew . )
1 i tgew i tacw
H tey ——

Figure 7 XT Waveform
2. Serial Input Timing (DIN, BCK1, LRCI)

(Ta=-20~70°C, V, =4.5-5.5V, V;,=OV)

I
Parameter Symbol Limit Unit LRC ‘ %:1
MIN | TYPE | MAX ; o :
BCKI Pulse Width Gow 100 nsec s L
BCKI Pulse Period they 200 nsec - t ; ” Vi
DIN, LRCZ ; 5 Ny
. g 75 nsec ! : \g
set-up time L
DIN, LRCZ ; ! :
holdine ti by 75 nsec Figure 8
Olding time Input Timing Waveform
3.Serial Output Timing
(Ta=-20~70°C, V,,=4.5V, V =0V)
Parameter Symbol Limit Unit Remarks
MIN | TYP | MAX
BCKO Pulse Width lopcw 40 nSec
BCKO Pulse Period toscy 100 nSec
0 25 nSec TRCO, WDCO
Output Delay Time 'or DOUT, DGL, DGR
Ly 25 nSec outputs
© o tosew topcw
towew __ tonew |
BCKOW - N A ———-15V
lm B P -
. t OBOY . ..
LRCO by Figure 9 Output Timing Waveform
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SM5807

4-Time Oversampling Digital Filter for CD System

This Materi al

B INTRODUCTION

Basic Filter Structure

The SM5807 consists of two channel filters implemented in two times oversampling two
stages cascaded linear (Phase FIR filter as shown in Fig 10. The 44.1KHz sampled signal.is
two times oversampled in the 61-tap first filter stage and is converted to a 88.2KHz sample
signal. It is further two times oversampled in the 13-tap second filter stage and becomes
176.4KHz sampled signal which is 4 times oversampled as compared with that at the input.
Fig.11 illustrates sampled signal spectrum of the output of channel filter (see Fig.10).
Fig.11(a) shows the output spectra of the first filter which provides -50dB or -45dB attenu-
ation at and above 24.1KHz. However, the mﬂxt signal spectrum of +24.1KHz centered

on 88.2KHz sampling frequency still exists. The second filter which further doubles the
sampling frequency for fi terin%Ithe output of the first filter provides -50dB or -45dB for
the signal band between 64.1KHz and 112.3KHz as shown in Fig.11(b). The combined
filter characteristics are illustrated in Fig.11(c).The SM5807 was designed based on this
oversampling technique and their filter characteristics are illustrated in page 2 through 3.

Input 1st DF 2nd DF Output
61-tap 13-tap - O
O 2X . 2X
oversampling 88.2 kHz oversampling 176.4 kHz
4 times oversampling

Figure 10 Block Diagram of the Channel Filter.

-50dB
or
-45dB
24.1 kHz 64.1 kHz 88.2 kHz 112.3 kHz
(a) 1st DF Qutput Spectra
-50dB
or
-45dB
64.1 kHz 112.3 kHz
(b) 2nd DF Output Spectra
Combined
-50 dB
or
-45dB
24.1 kHz 64.1 kHz 112.3 kHz

(c) Combined Output Spectra

Figure 11 Signal Spectra
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M FUNCTIONAL DESCRIPTION

1.System Clock
The system clock frequency, 8.4672 MHz (=192fs) or 8.6436MHz(=196fs) is selected by

SCSL logic level. SCSL=H (or open), fsc=192fs where fs=44.1kHz
SCSL=L, fsc=196fs where fs=44.1kHz
Clock Generation
SCSC H (or open) L
CKSL H (or open) L H L
Clock Source Crystal oscillator Crystal Oscillator Crystal Oscillator Crystal Oscillator
or external clock or System Clock or External Clock or External Clock
XT/XT
Input Frequency 384fs=16.9344MHz 192fs=8.4672MHz 392fs=17.2872MHz 196fs=8.6436MHz
CKO
Clock Output 384fs=16.9344MHz 192fs=8.4672MHz 392fs=17.2872MHz 196fs=8.6436MHz
System Clock
(Internal) 192fs=8.4672MHz 192fs=8.4672MHz 196f5=8.6436MHz 196fs=8.6436MHz

2. Serial Input (data and bit clock)

This Materi al

The serial input data is entered at at the rising edge of serial input bit clock, BCKI. The data
can be changed at the falling edge of BCKI. After the 16 bits data have been entered, they
are latched in the internal register by the LRCI clock.

BCKI A 4 4 A 4
l |
1
r |

A X X XX

Figure 12 DCKI and DIN Waveforms

DIN

3. Input Data Format
The format is 2’s complement, MSB first.

4. Starting of Data Process
The data process starts at the rising edge of LRCI clock.

5. Serial Output (data and bit clock)
The Lch and Rch serial data are delivered to pin DOUT alternately and therefore using one
DAC for conversion is implementable. For using two DAC’s, additional gates are required
(see Fig.15,b). The serial output bit clock is available at pin BCKO.

BCKO=8.4672MHz
BCKO=8.6436MHz

(SCSL=H or open

system clock: 192fs)
(SCSL=L

system clock: 196fs)

6.Output Data Format
The format is 2’s complement, MSB first.
7. Deglitch Signals
The 176.4kHz, 25% duty cycle deglitch signals are available at pins DGL and DGR for Lch
and Rch respectively.

-8-
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SM5807

4-Time Oversampling Digital Filter for CD System

B TIMING DIAGRAMS
« Input
(1) SCSL=H or Open
48 1 30 15 18
BOKI mmuwwmmuwygwmm il m MALAARAANNNN AU
ICDTTERDEL I T 0008

- -

1 2 BR0BOAGEH BOLDEE

|

l .

LRCI i )
(441kHz2

(a)

(2) SCSL=L
BCKI

DIN

LLRC! - —
V141 kHz 3——J l

 Output
(1) SCSL=H or Open

192 24 48 72 96 t 20 114 168 192
BCKO (i} i i f U 1 H Ll
LRCO _LA_~A_A44____r__—""*44444AL___'4444444Af4444_‘______1‘_____f_f;;;f_‘—_________j __ﬁ*AAAAAAJ““““‘___ﬂ
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vy, — 00O L _ | [ L
DGR [ — - 1 [ -

(©)

(2) SCSL=L
4 49 73 98 122 14 171
SR SR 1 e A e e A e i
tReoo L [ 1 N i - L
wneo 7 r 1 f ! | 1 i f ! I i T
notT ] 1 1 i i I DL HIEON00RER00H CTHTT
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parL J f : I
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(3) SOMD=L
192 24 18 i 45 120 113 168 197
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FRCO T S s e S | L
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DGL I 7 . | —
verR _.___ [ i T R o

Figure 13 Serial Input and Output Timing Diagrams
-9-
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B APPLICATION DIAGRAMS

1. Input Connection

-H X'TAL
-~
| ;q (16.9344MHz)
D16 (DATA) DIN XT XT
SONY D14(CTz10) sTreanm| BCK! SMBB07
CXD1125
CXD1130 LRCK 44.1kHz LRCI
CXD1135
pssL stop  TAT T6034aMilz | CKO
NI (a)
DOUT DIN
TOSHIBA BCK TaTrona—| BCKI
TC9200F LRO SM5807
OHOK - ({0 —| LRCI
17MQ | 16.934a MAz XTI g
b X'TAL
(b) i (6.9344MHz)
DO DIN XT XT
MITSUBISHI DSCK s 1TeaME—] BCKI R
M50421P 580
LRCK i LRCT
X1 BCKO
DASEL DFPAS 8.4672MHz
T (©
SRDATA DIN
MATSUSHITA
SRCK BCKI
MN6617 SM5807
vt {0 et
SEL IPSEL XCK 16.9344MH2 XT
i
- r (d) X'"TAL
:ﬁ (17.2872MHz)
DOO1 DIN XT XT
NEC BCLK 3 1609MIL | BCKI .
«PD6350G M5807
LRCK 44.1kHz LRCI
D016 XTAL BCKO
PSLL (DASL) DSLL,DSLH, OBSL 8.6436MHz SCSL

il 5 S S © +r

Figure 14 Application Circuits - Input Connection

-10-
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SMS5807

4-Time Oversampling Digital Filter for CD System

2. Output Connection

a.1DAC
BCKO DATA CLOCK
WDCO LATCH ENABLE (BURR-BROWN)
o CONTROL
¥BMBBO7” . pour DATA INPUT
DGL PCMSsé
DGR
} Deglitch control
(a)
b.2 DAC’s DATA GLOCK
LATCH ENABLE (BURR-BROWN)
CONTROL
DATA INPUT Lehn
BCKO PCM56
LRCO
 ¥8MBB07- DOUT
DAL —
DATA CLOCK
DGR
Ll LATCH ENABLE (BURR-BROWN)
CONTROL .
1 DATA INPUT Rch
PCMs56
} Deglitch control
(b)
v ‘ ' LOCK
l s C LOW LEFT
. LATCH ouT PASS _OUW
BCSL DATA aAp1ase FILTER
REo
sM5807 oour
BCKO )
DATA
DGL LOW
DGR DG ‘ LATCH ouT PASS |[=RIGHT
LTER OUTPUT
CLOCK A 1856 FiLTE
bee OPTIONAL Analog Devices
DEGLITCH
SIGNALS
©

Figure 15 Application Circuit - Output connections
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