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NIPPON PRECISION CIRCUITS LTD.

SM5841D
Audio Multi-function Digital Filter

OVERVIEW

The SMS841D is a digital filter, fabricated in
Molybdenum-gate CMOS, for digital audio
playback systems.

The SM5841D features 4-times and 8-times over-
sampling, digital deemphasis, digital atienuation
and soft mute functions. It also features a switch-
able system clock frequency, allowing it to be
configured for double-speed playback in CD
players.

The SM5841D is available in 18-pin plastic DIPs
and 22-pin SOPs.

FEATURES

® Filter configuration

« 2-channel, 4-times or 8-times oversampling
(interpolation) filter

« 3-stage interpolation (69-tap + 13-tap + 9-tap)

» JIR deemphasis filter for accurate gain and
phase response

« Digital attenuator

+ Overflow limiter

« Crystal oscillator

m Filter characteristics (fs = sampling frequency)

» 0.20 £0.03 dB passband (0 to 0.4535fs) ripple
« 53 dB (min) stopband attenuation (0.5465fs (o
7.4535fs in 8fs mode and 0.5465fs to 3.4535fs
in 4fs mode)
» Linear phase (zero group delay)
® Input/output

o 16-bit serial data input (2s-complement,
MSB-first, normal/IIS selectable)

« 16~, 18- or 20-bit serial data output (4fs L/R or
8fs L/R alternating, 2s-complement, MSB-first,
stereo/bilingual mode select)

« TTL-compatible

® CD player normal/double-speed playback

» 384fs system clock at fs = 44.1 kHz (normal)
« 192fs system clock at fs = 88.2 kHz (double
speed)
® 5 V supply voliage
® 18-pin plastic DIP or 22-pin SOP
® Molybdenum-gate CMOS process

m Filier functions

« Ist-order noise shaper (ON/OFF selectable)
» Soft muling

« Digital attenuation

+ Digital deemphasis (for 32, 44.1 and 48 kHz)

APPLICATIONS

« CD playback systems (normal or double speed)
« DAT playback systems (normal speed)
« PCM playback systems (normal speed)
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SM5841D

PACKAGE DIMENSIONS

Unit: mm
18-pin DIP 22-pin SOP
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MAaAndAAAd REREHRAHAAARAS :
,%_._._._'_ _____ 6 _§ g 5.4 10.2
O | b - | O 7.810.3
FAPRYRYRVEYRPRVIN j I
1.200910 1201339 I 5 e H H ﬁ H B H H H H H H______.__ ‘l
l, fl ‘E - ::n‘ 0.8 T——
TOTT I _% i ° 1.820.1 0.510.2
l( I I . z[ [ \
vanens] | |_] 0451848 04s0islfe o 127
Been 0.05 £0.05
BLOCK DIAGRAM
CKSL LRC! DIN BCKI
XTI —
XTO He— System clock Input data interface
)
CKO T<—
RST B—s Timing controlier Fillg:i31nrg e.:-:itéeglggt‘ion
4
MDT ,—i
MoK | Modemdstamate |l e
WNLE B— —*. BCKO
——=ll WCKO
Output data |
N interface —-—0’ DOoL
—# DOR
Attenuator and mute control
vSS VDD
PIN DESCRIPTION
Number
Name 1o Description
sopP DiP
1 1 CKSL i Normalidouble-speed mode select. Normal (384fs) when HIGH, and double
P speed (256fs) when LOW.
2 2 X7l i Oscillator input connection. 16.9344 MHz CD system frequency with 384fs
at fs = 441 kHz or 192fs at s = 88.2 kHz
3 3 X710 ] Oscillator output connection
4 4 CKO 0 Oscillator output clock (same frequency as XTI)
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Number
Name 110 Description
SOP DIP
5 5 Vss Ground
6 - NC No connection
7 - NG No connection
8 8 MDT ip Digital attenuator and mode set data
9 7 MCK ip Digital attenuator and mode set clock
10 8 MLE ip Digital attenuator and mode set latch enable
11 9 RST ip System reset
12 10 BCKO 0 Output bit clock
13 1 DOR o Right-channel data output. 8fs data output when the OMOD flag is LOW,
and 4fs when OMOD is HIGH.
14 12 DOL o ;ﬁg-cﬂinﬁe:agr\%}gﬁ; E{fISG }c‘iljata output when the OMOD flag is LOW,
15 13 WCKO 0 Output word clock
16 14 VDD 5 V supply
17 - NG No connection
18 - NG No connection
19 15 NC No connection
20 16 LRCt ip Input data sample rate (fs) clock
21 17 BCKI ip input bit clock
22 18 DIN ip Data input
Note
i = input, ip = input with pull-up resistor, 0 = output
SPECIFICATIONS
Absolute Maximum Ratings
Vs =0V
Parameter Symbol Rating Unit
Supply voltage range Voo —03 to 7.0 v
Input voitage range VN -0.3 to Vop + 0.3 v
Power dissipation Pp 400 mW
Storage temperature range Tstg —40 to 125 deg. C
Soldering temperature Teld 255 deg. C
Soldeting time tsld 10 s
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Recommended Operating Conditions

Vss =0V
Parameter Symbol Rating Unit
Supply voltage range Vb 4.75 to 5.50 v
—20 to 80
(normal speed)
Operating temperature range Topx deg. C
—20 to 70
(double speed)

DC Electrical Characteristics
Vep = 475 10 5.5V, Vss = 0 V, T, = =20 to 80 deg. C unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
Vop = 5.0V,
Normal-speed mode supply current It fsys = 384fs = 20.0 MHz, - - 35 mA
no load
Vop =5V,
Double-speed mode supply current Iop2 E’oysloz d192fs = 185 Mz, - - 70 mA
Ta = —20 to 70 deg. C
XTI HIGH-level input voltage Vin 0.7Vpp - - v
XTI LOW-leve! input voltage Vit - - 0.3Vpp v
XTI AG input voltage e |0 °fvl;5';”9i&pm 0.3Vop - - Voo
HIGH-level input voltage Vinz 24 - - v
See note 1.
LOW-level input voltage Vi - - 05 v
HIGH-level output voltage Vou lsO:e =no—12.42 mA. 25 - - v
LOW-level output voltage VoL IS%e:n;tf ? A - - 0.4 Vv
XTI HIGH-level input leakage B B
current Lht Viv = Voo 10 20 HA
XTI LOW-level input leakage N B
current It V=0V 10 20 pA
HIGH-leve! input leakage current liHe Vin = Vpp. See note 1. - - 1.0 pA
LOW-level input current I ViN = 0 V. See note 1. - 10 20 HA
Notes

1. Pins LRCI, DIN, BCKI, CKSL, MDT, MCK, MLE and RST
2. Pins CKO, DOL, DOR, BCKO and WCKO
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AC Electrical Characteristics

Voo = 475 t0 55 V, Vss = 0 V, T, = =20 to 80 deg. C for normal-speed operation.
Vob = 475 t0 5.5V, Vss = 0V, T, = =20 to 70 deg. C for double-speed operation.
Typical values are measured at fs = 44.1 kHz.

System clock

Crystal oscillator operation

Rating
Parameter Symbol Condition Unit
min typ max
Normal speed,
TKSL = HIGH 40 16.9 200
Oscillator frequency fmax MHz
Double speed,
CKSL = LOW 40 16.9 185
External clock input operation
Rating
Parameter Symbol Condition Unit
min typ max
Normal speed,
CKSL < HIGH 217 29.5 125
XTI HIGH-leve! clock pulsewidth towH ns
Double speed,
CKST = LOW 27 295 125
Normal speed,
TKSL = HIGH 217 295 125
XTI LOW-level clock pulsewidth towL ns
Double speed,
CKSL = LOW 27 29.5 125
Normal speed,
TKSL = HIGH 51.7 59 250
XTI clock pulse time txi ns
Double speed,
CKSL < Low 54 59 250

System clock timing waveform

towL 0.3Vpp

—~
Q
=
T

Serial input timing (BCKI, DIN, LRCI)

Rating
Parameter Symbol Unit
min typ max
BCKI HiGH-level pulsewidth tacwH 50 - - ns
BCKI LOW-level pulsewidth tacwL 50 - - ns
BCKI pulse period tacy 100 - - ns
DIN setup time tos 50 - - ns
DIN hold time toH 50 - - ns
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Rating
Parameter Symbol Unit
min typ max
Last BCKI rising edge to LRCI edge tet 50 - - ns
LRCI edge to first BCKI rising edge its 50 - - ns

BCKI, DIN and LRCI input timing waveform

Control input timing (MDT, MCK, MLE)

Rating
Parameter Symbol - Unit
min typ max

MDT setup time tMps 40 - - ns
MDT hold time tMDH 40 - - ns
MLE setup time tMeS 60 - - ns
MLE hold time IMCH 40 - - ns
MLE LOW-level pulsewidth IMEWL 40 - - ns
MLE HIGH-level pulsewidth tMEWH 40 - - ns
MLE pulse interval IMLEY 6 - - 5

Note
tsys = system clock cycle time (1/384fs when CKSL = HIGH and 1/192fs when CKSL = LOW)

Control input timing waveform

MDT === === Y- oo - - ) K- == 15V
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Reset timing

Rating
Parameter Symbol Condition Unit
min typ max
o At power-on i - - us
RST LOW-level pulsewidth tasT
At other times 50 - - ns
Output timing
Rating
Parameter Symbol Condition Unit
min typ max
. . XTI faling edge to XTO
Oscillator input to output delay txto fising edge 3 - 20 ns
Oscillator input to clock output XTI faling edge to CKO B
delay fcko falling edge ’ 30 ns
e XTI falligg edge to BCKO 10 ~ 60 ns
Oscillator input to bit clock output rsing edge
delay (CKSL = HIGH) XT| falling edge to BCKO
tsbl . 10 - 60 ns
falling edge
. XTI r|sir;g edge to BCKO 10 B 80 ns
Oscillator input to bit clock output rising eage
delay (CKSL = LOW) XTI falling edge to BCKO
bl . 10 - 60 ns
falling edge
o BCKO ;alhng t.edg:e to 0 _ 20 s
Bit clock output to data output and rising-ecge outpu
word clock output delay N BCKO falling edge to o _ 2 o
L falling-edge output

Note
All measurements with 15 pF load

Output timing waveform

XTt == N - - -
(CKSL = HIGH)
XTI - =
(CKSL = LOW)
tst - tst,]_ — be—
BOKO < —m =g mmmmmm—m— = Al o oo = = - B S -2 N-- 15V
(OMOD = HIGH)
_’I tst |Jp— le—
BOKO - ———ffm e mmm e e m e et 15V
(OMOD = LOW)
tde -
DOL ¢ Cmmmm e e e e m e e et N e - 15V
DOR oy —
WOKO oo e 15V
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Filter Characteristics

SM5841D 4-times interpolation filter

Frequency Rating (dB)
Parameter
f @fs = 441 kHz min typ max
Passband attenuation - 0.20 -
0 to 0.4535fs 0 to 20 kHz
Passband ripple -0.03 - 0.03
Stopband attenuation 0.5465fs to 3.4535fs 214 to 152 kHz 53 - -

4fs fiiter frequency characteristic (Deemphasis OFF)
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4fs filter passband characteristic (Deemphasis OFF)
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4fs filter band-transition characteristic (Deemphasis OFF)

N AN
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. \
. \
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Frequency (fs)

Attenuation (dB)

SM5841D 8-times interpolation filter

Frequency Rating (dB)
Parameter
f @fs = 441 kHz min typ max
Passband attenuation - 0.20 -
0 to 0.4535fs 0 to 20 kHz

Passband ripple —-0.03 - 0.03
0.5465fs to 3.4535fs 21.4 to 152 kHz 53 - -
Stopband attenuation 3.4535fs to 4.5465f 152 to 201 kHz 50 - -
4.5465fs to 7.4535fs 201 to 328 kHz 53 - -

8fs filter frequency characteristic (Deemphasis OFF)

20
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8fs ftilter passband characteristic (Deemphasis OFF)

0.00
g
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% \
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Frequency (fs)
8fs filter band-transition characteristic (Deemphasis OFF)
0 \
10 \
g 20
8
s 30
5
g
40 \
50 \
60 \ //-\\ (/\\
o AYA /
0.440 0.465 0.490 0.515 0.540 0.565 0.590 0.615 0.640
Frequency (fs)
Deemphasis filter
Sampling frequency (fs)
Parameter
32 kHz 441 kHz 48 kHz
Passband bandwidth (kHz) 0o 145 0 to 200 0to 21.7
Attenuation (dB} —-0.40 to 0.35 —0.05 to 0.15 —0.30 to 0.05
Deviation from ideal characteristics
Phase, 8 (°) -2 1o 19 -1 1015 -1 to 14
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FUNCTIONAL DESCRIPTION

SM5841D Arithmetic Block

Deemphasis
1R fitter

is
Attenuator >
fs

Input

1st FIR 2nd FIR 3rd FIR

2fs 4is 8fs
13th-order 9th-order »o Output

2x interpolator 2x interpolator

89th-order
2x interpolalor

Oversampling (Interpolation)

The SM5841D performs 4-times or 8-times over-
sampling using a three-stage FIR interpolation fil-
ter. Each filter stage interpolates the signal by a
factor of two, giving an overall interpolation factor
of eight. Sampling noise components are attenuated
by the interpolation filter to greater than 53 dB in
the 0.5465fs to 7.4535fs (8fs mode) and 0.5465(s to
3.4535fs (4fs mode) stopband.

Digital Deemphasis

The deemphasis filter is in cascade with the over-
sampling filters. It is implemented using an 1IR
filter, and reproduces the deemphasis gain and
phase characteristics more faithfully than conven-
tional analog deemphasis filters. Deemphasis is
enabled when DEEM is HIGH, and disabled when
DEEM is LLOW. After initialization (system reset),
deemphasis is OFF.

The filter coefficients change according to the
selected sampling frequency, fs.

FSELt FSEL2 Sampling frequency
Low LOW 441 kHz
LOW HIGH 48 kHz
HIGH LOW 441 kHz
HIGH HIGH 32 kHz

Note

This table applies for normal-speed mode. For
double-speed mode, the sampling frequency chan-
ges to 88.2 kHz.

After initialization (system reset), 44.1 kHz sam-
pling (requency is selected.
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Digital Attenuator (MDT, MCK, MLE)

The digital attenuator is used for the attenuation
and mute functions. An external attenuation coeffi-
cient is loaded into an attenuation register using
MDT, MCK and MLE, as shown in figure 1.

The 7-bit attenuation level set data is input on
MDT (MSB = LOW), MSB-first and clocked on
the falling edge of MCK.

Both the left and right channels are attenuated
simultancously by an amount

Attenuation = 20 X logq (1 — DATT/127) dB

where DATT is the contents of the attenuation
register. When DATT = 127, the atlenuation is
infinite (mute function). The register is reset to 0 at
system reset.

DATT attenuation data

81 B2 83 B4 B5 B6 B7 B8
MsB LsB
MDT | | tow [ a1 | a | a3 [ [ s | as [ a7 [

=
=
m

Figure 1. Attenuation data

When a new DATT attenuation coefficient is
loaded, the attenuation ramps up or down to the
level set by the new coefficient as shown in figure
2. If another attenuation coefficient is loaded before

Level 1

N

Gain

this new level is reached, the gain ramps in the
direction of the latest set level. This occurs because
coclficents are temporarily stored in a different
register.

Level 5

Level 4

Figure 2. Auenuation level changes

Soft Mute

The oversampled output can be muted using the
MUTE flag. Muting is ON when MUTE is HIGH,
and OFF when MUTE is LOW.

When MUTE is HIGH, the maximum attenuation
coefficient 127 is loaded into the temporary-storage
register and the attenuation slowly changes (o oo
dB.

When MUTE is LOW, the value in the tem-
porary-storage register is the value just before

MUTE went LOW, If the external attenuation coef-
ficient changes, the attenuation slowly changes to
that new value.

The time taken to increase the attentuation from 0
(DATT = 1) 0 o dB (DATT = 127) is
approximately 1024/fs, which is approximately
232 ms at fs = 44.1 kHz.

Muling is set to OFF at system reset.
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System Clock (XTI, XTO, CKO, CKSL)

The system clock has 192fs and 384fs selectable
frequencies for double-speed and normal-speed CD
playback, respectively. The clock can be generated
either externally (input on XTI) or internally (crys-
tal oscillator between XTI and XTO).

Table 1. System clock select

The clock is output on CKO, where the frequency
is set by the level on CKSL as shown in table 1.

KL Mode Clock frequency Clock input Internal operating | Serial output clock
frequency frequency
Low Double speed 192fs External clock on XTI 128fs 96fs
OR
HIGH Normal speed 384fs Crystal osc1|lato)r(TbC4)atween XTI and 128fs 192fs

Mode Flags (MDT, MCK, MLE)

The mode flags are set by data on the serial data
interface pins (MDT, MCK and MLE).

Mode flag data on MDT is clocked on the falling
edge of MCK, and then shifted in a shift register on
the rising edge of MCK. Data should, therefore,
change on the falling edge of MCK.

The input data in the internal SIPO (serial-in, paral-
lel-out register) is latched into the mode register on

the rising edge of the MLE latch enable. Therefore,
data preceding the 8-bit input should be set to 1
(HIGH).

The mode flags set are selected by the state of Bl
and B2.

B1 B2 83 B4 BS 86 87 B8
MDT [ [ HeH | tow [ sl [ BiRR [ FseLt | Fsel2 | DEEM [ MUTE
VSN O T I U O O O O
ME o L1
Figure 3. Mode flag setting 1
B1 B2 83 B4 B5 B6 B7 B8
MDT HGH  HiGH | s | LRPL | omoD | owis | owzo | NSOF
- - | sl |
MCK :- -: :_ 1| l I I | il
ME L]
Figure 4. Mode flag setling 2
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Table 2. Mode flag description

] Mode Mode function select Defaull at
B1 B2 Bit il ‘
ag Description HL Function rese
BILL BIRR Output
3 BILL
LOW LOW Stereo
Bilingual output select LOW HIGH RR Stereo
HIGH LOW LL
4 BIRR
HIGH HIGH Stereo
FSEL1 FSEL2 Frequency
5 FSELA
HIGH LOW LOW LOW 441 kHz
Deemphasis filter
sampling frequancy LOW HIGH 480 kHz 441 kHz
HIGH LOW 441 kHz
6 FSEL2
HIGH HIGH 32.0 kHz
LOW |Deemphasis OFF
7 DEEM |Deemphasis select OFF
HIGH |Deemphasis ON
LOW |Mute OFF
8 MUTE [Mute select OFF
HIGH [Mute ON
R LOW |Normal serial input
3 s Selnalt input format Normal
selec HIGH |IIS serial input
LOW {Leftright = HIGHLOW
4 LRPL |LRCI polarity HIGHLOW
HIGH |Leftright = LOW/MHIGH
LOW |8fs LR alternating
5 OMOD |Output mode ﬁfjﬂ;ﬁ
HIGH |4fs LR alternating a 9
LOW HIGH OW16 ow20 Output length
6 OWie
LOW LOW 18-bit
Output bit word leng!h Low HIGH 20-bit 18:bit
select
HIGH LOW 16-bit
7 Oow20
HIGH HIGH 18-bit
LOW |Noise shaper ON
8 NSOF |Noise shaper select ON
HIGH |Noise shaper OFF
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Audio Data Input (DIN, BCKI, LRCI, LRPL flags)

The input is in 16-bit, 2s-complement, MSB-first,
serial data format.

The IIS flag selects the IIS serial input format. The
SM5841D supports IIS-format data at frequencies
above 32fs, including 64fs. Normal format is
selected at system reset.

Input timing

Serial input data on DIN is clocked into an SIPO
register on the rising edge of the BCKI bit clock,
and then converted into parallel data.

The SIPO output data for each channel is laiched
into either the left-channel or right-channel input
register on the rising/falling edge of LRCIL

The timing of the arithmetic and output circuits is
independent of the input timing. Accordingly,
phase dilferences between LRCI, BCKI and X'TT do
not cause incorrect operation, and data input clock
jitler does not generate jitter in the output clock.

s

MSB

je——— Left-channel data ——»

LSB MSB LsB

l«——— Right-channel data ——»

2]

oN | |

[14]15 16 |

ol

[14]15|1e |

S O N N B ) s U S R R

LRCI
(LRPL = LOW)

LRC!
(LRPL = HIGH) l

r

Figure 5. Normal data format (IIS = LOW)

/s

MSB LSB MSB LSB
|l«——— Left-channel data le——— Right-channel data ———=
DIN 1]2] ::: [14]15]16 | ::: 1[z2] ___: [14]1s ]t ::

s __ [IFLFUITL _FLUPLFUL

LRC
(LRPL = LOW) |

LRC
(LRPL = HIGH) I

[
N AN N -
—

Figure 6. IIS data

format (IIS = HIGH)
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Data Output (DOL, DOR, BCKO, WCKO, OMOD flag, OW16 flag, OW20 flag)

The output is in 2s-complement, MSB-first serial Left- and right-channel data is output serially on
format. The output word length is 16-, 18- or 20-bit  two pins (simultaneous or parallel channels), with
selectable using the OW16 and OW20 mode flags. timing as shown in table 3.

18-bit format is selected at system reset. Table 3. Output timing

The BILL and BIRR flags select the output o p
mode—LL, RR or stereo. LL (and RR) are mono utput mode
modes where both channels output the left-channel Parameter Symbol | g5 LR | 4fs LR
(right-channel) signal. Stereo is selected at reset. alternating | alternating
The output timing mode is selected by the OMOD Bit clock rate tn 1/192fs 1/96fs
flag. 8fs and 4.fs alternating left/right output are Data word length on 24t oAt
supported. 8fs is selected at system reset.

24tg

cos LML Uy UL

DOL or DOR 1la2afs]4 6117 )18 )19} 20} 1[2

MO T slist

—{ tp

WCKO

6ty 18lg

Figure 7. 8fs data output timing (OMOD = LOW)

Note
In 18-bit mode, pulses 17 and 18 are output, and in 20-bit mode, pulses 17 to 20 are output.

oo LU U L

DOL or DOR 1123 1516|171 1819 201 1] 2

BOKO | O e L

WCKO

6tp 18tg

Figure 8. 4fs data output timing (OMOD = HIGH)

Note
In 18-bit mode, pulses 1 to 9 are output, and in 20-bit mode, pulses 1 to 10 are output.
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System Reset

The SM5841D must be reset at power-ON and
when CKSL changes state by applying at
LOW-level pulse on RST.

The following conditions occur at system reset.

1. The arithmetic and output timing counters are
reset on the next LRCI start edge after XTI has
stablilized.

2. All data flags are reset to LOW when RST goes
HIGH.

3. Mute attenuation is reset to OFF when RST
goes HIGH.

A power-ON reset pulse can be applied from a
controlling microprocessor, or by connecting a 300
pF capacitor between RST and VSS for systems
where XTI and LRCI stablilize simultaneously. For
others systems that do not use a microcontroller,
XTI and LRCI must stabilize before RST goes
HIGH. A larger capacitor can be used to ensure that
this occurs.

If the system clock becomes corrupted or develops
jitter such that the timing increases above *3/8 X
(LRCI clock frequency), then the internal timing
will automatically reset on the next LRCI start
edge. This timing re-synchronization can generate
an output click noise.

Output Muting

When RST goes LOW, DOL and DOR go LOW,
immediately muting the output words. Muting is
released and timing re-synchronized on the third
LRCI rising edge after RST goes HIGH. The
BCKO and WCKO clock outputs do not stop.

Furthermore, when CKSL changes state, LRPL
changes slate or the internal timing re-synchronizes,
as shown in figure 9, output muting and release
occurs just as when RST goes LOW.

LRt N I

Internal
reset

[ Y B B A

DOL
DOR) LOW

Figure 9. System resct liming and outpul muling
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TIMING DIAGRAMS

Input Timing (DIN, BCKI, LRCI)

481 5 10 15 20 25 30 35 40 45 481

(4.2336 MHz)

MSB Left channel LSB Ms8 Right channe! LsSB

DIV ERRNERNEBERNERE! NENRENNNENRRNEN

LRCI
(44.1 kHz)
(882 kHz) —!

Figure 10. Input timing 1 (IIS = LOW, LRPL = LOW)
Note
The asterisk in the figure above denotes the signal frequency in double-speed mode.

1 i6 32 641

a8 TULANMARA AU AR AT AT AU

Left channel LSB Right channel LSB

MSB

DN llllIlIlIlllllIII lllllllll[ll!llll

[T

LRGCI
(44.1 kH2)

Figure 11. Input timing 2 (IIS = HIGH, LRPL = HIGH)

Output Timing (DOL, DOR, BCKO, WCKO)

1fs

e 1/8fs

BCKO NI T R il I | i

=

=

WCKO ‘ I |

MsB LSB MSB LSB

boL ERRRRNNNRRRNENEE A S NN RN AR R NNENEE

MSB LSB Ms8 LS8

DOR [T e T L

Figure 12. 8fs output timing 1 (OMOD = LOW)
Note

The number of DOL and DOR bits and the number of BCKO pulses within each word are determined by

the OW16 and OW20 flags.
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s

1/4ts

BCKO H i 1RHEHE M MU I

WCKO |
S linsnanannnnanaEast i Dnannnnnnanannnnnnne A Inn
wor TG, (O T

Figure 13. 4fs output liming 2 (OMOD = HIGH)

Note
The number of DOL and DOR bits and the number of BCKO pulses within each word are determined by
the OW16 and OW20 flags.
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APPLICATION CIRCUITS

Input Interface Circuits

16.9344 MHz
8]
it 7_,]7 it
XTI XTO
Sony XTA 16.9344 MHz .
cXDi125 44.1 kHz
LRCK LRCI
CSD1130 DATA DIN SMsa41
CSD1135 A 2.1168 MHz
C210 BCKI
PSSL SLOB
16.9344 MH
Sony clem 2 XTI
LRCK 44.1 kHz (88.2 kHz) LRGI
SM5841
CXD2500 DAls DIN
2.1168 kHz (4.2366 kHz)
DA15 BCKI
PSSL CKSL
7717 T Double speed l
Normal/double-speed
control TL/‘ Normal
. .9344 MH
Matsushita XCK 16,9344 Mz XTl
RIL 44,1 Ktz LRCI
SM5841
MN6617 SRDATA DIN
SRCK BCKI
SEL IPSEL (LPRL = HIGH)
16.9344 MHz
Yamaha OA XTI
LR Badlial LRCI
SM5841
YM3623 DO DIN
BCO BCKI
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Output Interface Circuits

18-bit dual D/A converter (8fs L/R simultaneous output mode)

Data ciock
Latch enable control
—* Datainput e tz{gﬁfannel
Burr-Brown
PCM58P
DOL
DOR
SM5841 BCKO
WCKO
Data clock
Latch enable control
—*| Datainput — E‘ljg!g:‘—'channel
Burr-Brown
PCM58P
16-bit D/A converter
WCKO WDCK
NEC » Left-channel
SM5841 DoL Lsi output
DOR RS nPD6376 |, Right-channel
output
OW16 = HIGH BCKG CLK
OW20 = LOW 4/8tsSEL

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
Gircuits Inc. makes no claim or warranty that such applications will be suitable for the use specified without further testing or modification.
The products described in this data sheet are not intended to use for the apparatus which influence human lives due to the failure or
malfunction of the products. Customers are requested to comply with applicable laws and regulations in effect now and hereinafter,
including compliance with export controls on the distribution or dissemination of the products. Customers shall not export, directly or
indirectly, any products without first obtaining required licenses and approvals from appropriate government agencies.

NIPPON PRECISION CIRCUITS INC.

4-3, Fukuzumi 2-chome
Koto-ku, Tokyo 135-8430, Japan
Telephone: 03-3642-6661

NIPPON PRECISION CIRCUITS INC.
Facsimile: 03-3642-6698

NC9255BE  1998.10
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