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NIPPON PRECISION CIRCUITS INC.

SM5841D

Audio Multi-function Digital Filter

OVERVIEW

The SM5841D is a digital filter, fabricated in Molybdenum-gate CMOS, for digital audio playback systems.
The SM5841D features 4-times and 8-times oversampling, digital deemphasis, digital attenuation and soft
mute functions. It also features a switchable system clock frequency, allowing it to be configured for double-
speed playback in CD players. The SM5841D is available in 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 oscillation circuit built-in

Filter characteristics (fs = sampling frequency)

¢ (.20 + 0.03dB passband (0 to 0.4535fs) ripple

= 53dB (min) stopband attenuation (0.5465fs to
7.4535fs in 8fs mode and 0.5465fs to 3.4535fs
in 4fs mode)

* Linear phase (zero group delay)

Input/output

* 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 = 44.1kHz (normal)

* 192fs system clock at fs = 88.2kHz (double
speed)

5V supply voltage

Package: 22-pin SOP

Molybdenum-gate CMOS process

Filter functions

* 1st-order noise shaper (ON/OFF selectable)

¢ Soft muting

* Digital attenuation

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

APPLICATIONS

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

PINOUT
(Top view)

e 1]
xTi[2]
xT0[3]
CKO[4]
vss[s]
Nc[6]
Ne[7]
MDT|[ 8|
MCK [ 9|
MLE(10

22|DIN

21] BCKI
20| LRCt
[19]ne
18]NC
17]Ne
16] vDD
15] weko
14] DOL
13] DOR

RST(11] 12] Bcko
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ORDERING INFORMATION

Device

Package

SM5841DS

22-pin SOP

NIPPON PRECISION CIRCUITS—1



SM5841D

BLOCK DIAGRAM
CKSL LRCI DIN BCKI
T T
XTI m—» y
XTO We—— System clock Input data interface
CKO =—
RST® bt Timing controller Filter and attenuation
i arithmetic block
. 4
MDT = ‘
MCK B—] Mode and attenuator | Mode _
MLE m—»] interface control & ko
Output data —— 8 WCKO
interface . ~m DOL

Attenuator and mute control

DOR

]

—

L
VSS

VDD
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SM5841D

PIN DESCRIPTION
Number Name vo! Description

1 TR Ip Normal/double-speed mode select.
Normal (384fs) when HIGH, and double-speed (256fs) when LOW.

2 XTI | Oscillator input connection. _
16.9344MHz CD system frequency with 384fs at fs = 44.1kHz or 192fs at fs = 88.2kHz

3 XT0 0 Oscillator output connection

4 CKO o] Oscillator 6utput clock {same frequency as XTI)

5 VSS - Ground

6 NC - No connection

7 NC - No connection

8 MDT Ip Digital attenuator and mode set data

9 MCK Ip Digital attenuator and mode set clock

10 MLE Ip Digital attenuator and mode set latch enable

1 RST Ip System reset

12 BCKO ) Output bit clock )

13 DOR 0 Right-channel data output.
8fs data output when the OMOD flag is LOW, and 4fs when OMOD is HIGH.

14 oL 0 Left-channel data output. . ‘
8fs data output when the OMOD flag is LOW, and 4fs when OMOD is HIGH.

15 WCKO 0 Output word clock

16 VDD - 5V supply

17 NC - No connection

18 NC - No connection

19 NC - No connection

20 LRCI Ip Input data sample rate (fs) clock

21 BCK Ip Input bit clock '

22 DIN Ip Data input

1. | =input, Ip = Input with pull-up resistor, O = output

SPECIFICATIONS

Absolute Maximum Ratings

VSS = OV

Parameter symbol Rating Unit

Supply voltage range Vop ~03t07.0 v
Input voltage range Vin —03toVpp +0.3 v
Power dissipation Pp 400 mW
Storage temperature range Tetg —4010 125 deg.C
Soldering temperature Teu 255 deg.C
Soldering time Lo 10 s
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Recommended Operating Conditions

Vss = 0 v
"~ Parameter Symbol Rating Unit
Supply voltage range Voo 4.75 1o 5.50 v
—20 to 80
{normal speed)
Operating temperature range Tow deg. C
-20 1o 70
(double speed)

DC Electrical Characteristics
Voo =475 t0 55 V, Vss = 0V, 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 lop1 feys = 384fs = 20.0 MHz, - - 35 mA
no load
Voo =5V,
Double-speed mode supply current lop2 :?:io: d192fs = 185 MHz - - 70 mA
Ta = -20 10 70 deg. C
XTI HIGH-level input voltage Vini 0.7Vpp ~ - v
XTI LOW-level input voltage Vit - ~ 0.3Vop v
XTI AC input voltage Vinae AC coupling, 0.3Vpp - - V
sine wave input ’ PP
HIGH-level input voltage Vinz . 24 -~ - v
See note 1.
LOW-level input voltage Vi - ~ 05 Vv
HIGH-level output voliage Vou ou = ~0.8 mA- 25 . . v
LOW-ievel output voliage Vou lgé;n;t's ;n A. - ~ 04 Vv
XTI HIGH-level input leakage _
current Iwe VIN = Vpp - 10 20 pA
XTI LOW-level input leakage
cument put leakag Iy Vin =0V - 10 20 pA
HIGH-leve! input leakage current I Vin = Vpp. See note 1. - ~ 1.0 A
LOW-leve! 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

Vop = 475 10 55 V, Ves = 0 V, T, = -20 to 80 deg. C for normal-speed operation.
Vop = 475 0:5.5 V, Vss = 0V, T, = =20 to 70 deg. C for double-speed operation.
Typical values are measured at fs = 44.1 kHz.

System clock

Crystal osclllator operation

Rating
Parameter Symbol Condition Unit
min typ max
Normal speed,
TKSL = HIGH 40 16.9 200
Oscillator frequency fmax MHz
Double speed,
CKST - LOW 40 16.9 185
External clock input operation
Rating
Parameter Symbol Condition Unit
min typ max
Normal speed,
TKSL = HIGH 21.7 295 125
XTi HIGH-level clock pulsewidth lowh ns
Double speed,
TRSL = LOW 27 295 125
Normal speed,
TKSL - HIGH 21.7 205 125
XTI LOW-level clock pulsewidth towL - ns
Double speed,
TKST = LOW 27 25 125
Normal speed,
TKSL = HIGH S17 % 20
XTI clock pulse time txi ns
Double speed, -
CRST - LOW 54 59 250

System clock timing waveform

Serial input timing (BCKI, DIN, LRCI)

Rating
Parameter Symbol Unit
min typ max
BCKI HIGH-level pulsewidth tBcwH 50 - - ns
BCKI LOW-evel pulsewidth tecwt 50 - - ns
BCKI pulse period tacy 100 - - ns
DIN setup time tos 50 - - ns
DIN hold time {DH 50 - - ns
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SM5841D

Rating
Parameter Symbol Unit
min typ max
Last BCKI rising edge to LRCI edge ot 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 DS 40 - - ns
MDT hold time MDH 40 - - ns
MLE setup time tucs 60 - - ns
MLE hold time tMCH 40 - - ns
|m LOW-leve! pulsewidth IMEWL 40 - - ns
|m HIGH-level pulsewidth MEWH 40 - - ns
IWI pulse interval tuLey 6 - - tsvs

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

Control input timing waveform
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Reset timing

Rating
Parameter Symbol Condition Unit
. min typ max
At power-on 1 - - us
FST LOW-level pulsewidth tRsT
At other fimes 50 - - ns
Output timing
Rating
Parameter Symbol Condition Unit
min typ max
. . XTI falling edge to XTO _
Oscillator input 1o output delay txto fising edge 3 20 ns
Oscillator input to clock output XTI falling edge to CKO
delay oo falling edge 7 - % ns
ot ﬂn fal(lei(r;geedge to BCKO 10 _ &0 ns
Oscillator input to bit clock output sIng 99
delay (CKSL = HIGH) t XTI faling edge 1o BCKO | ) 6 "
ol falling edge
ten XTl risw:ig edge to BCKO 10 _ 60 ns
Oscillator input 1o bit clock output rising ecge
delay (CKSL = LOW) . XTI faling edge to BCKO 10 _ 60
sol faling edge ns
BCKO falling edge to
lodH . 0 - 20 ns
hBit clock output to data output and rising-edge output
word clock output delay N BOKO feliing edge fo 0 _ 2 e
L falling-edge output

Note

All measurements with 15 pF load

Output timing waveform

XT o=
(CKSL = HIGH)

(CKBL = LOW)

1 t
SYS SYS
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Filter Characteristics

SM5841D 4-times interpolation filter

Frequency Rating (dB)
Parameter
f @fs = 44.1 kHz min typ max
Passband attenuation - 0.20 -
0 1o 0.4535fs 0to 20 kHz
Passband ripple -0.03 - 0.03
Stopband attenuation 0.5465fs to 3.4535fs 21.4 to 152 kHz 53 - -

4fs filter frequency characteristic (Deemphasis OFF)

40

3} . AWAY) ,

® ! II'M L
100 .II

0.0 1.0 2.0 3.0 4.0
Frequency (fs)

Attenuation (dB)

4fs filter passband characteristic (Deemphasis OFF)
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0.00
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‘ |
|

0.0 ) 0.125 0.25 0.375 0.5
Frequency (is)

Attenuation (dB)
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4fs filter band-transition characteristic (Deemphasis OFF)
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Frequency (fs)
SM5841D 8-times Interpolation filter
Frequency Rating (dB)
Parameter
f @fs = 44.1 kHz min typ max
Passband attenuation - 0.20 -
0 1o 04535fs 0 to 20 kHz

Passband ripple -0.03 - 0.03
0.5465fs 1o 3.4535fs 21.4 10 152 kHz 53 - -
Stopband attenuation 3.4535fs 1o 4.5465fs 152 to 201 kHz 50 - -
4.5465fs 10 7.4535fs 201 to 328 kHz 53 - -

8ts filter frequency characteristic (Deemphasis OFF)
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8fs filter passband characteristic (Deemphasis OFF)
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8fs filter band-transition characteristic (Deemphasis OFF)
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Frequency (fs)

Attenuation (dB)
8

Deemphasis filter

Sampling frequency (s}
Parameter
32 kHz 441 kHz 48 kHz
Passband bandwidth (kHz) 0to 145 0 to 200 0to 21.7
Attenuation (dB) —0.40 1o 0.35 -0.05 to 0.15 -0.30 fo 0.05
Deviation from ideal characteristics
Phase, 8 {°) -2 10019 -1 1015 -1to 14
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FUNCTIONAL DESCRIPTION

SM5841D Arithmetic Block

s Deemphasis
IR fiter

1s1FIR 2nd FIR 3rd FIR
2fs 4fs 8is
69th-order 13th-order Oth-order »o
2x interpalator 2x interpolator 2x interpolator Output

ts
Attenuator
1s

Input

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 0.5465fs to
3.4535fs (4fs mode) stopband.

Digital Deemphasis

The deemphasis filter is in cascade with the over-
sampling filters. It is implemented using an IIR
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 LOW. After initialization (system reset),
deemphasis is OFF.

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

FSEL1 FSEL2 Sampling frequency
LOW Low 441 kHz
LowW HIGH 48 kHz
HIGH LOwW 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 frequency 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
simultaneously by an amount

Attenuation = 20 x log,o (1 — DATT/127) dB

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

DATT attenuation data

B4

BS B6 B7 Bg

Lss

-
-d
-

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

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

Level §

Figure 2. Attenuation 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 to «
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 cocf-
ficient changes, the attenuation slowly changes to
that new value.

The time taken to increase the attentuation from 0
(DATT 1) 1o o dB (DATT 127) is
approximately 1024/fs, which is approximately
232 ms at fs = 44,1 kHz.

Muting is sct 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.

TKSL Mode Clock frequency Clock input Internal operating | Serial output clock
frequency frequency
LOW Double speed 192fs External clock on XTI 128fs 96is
OR
HGH  |Nomal speed 384s Ciystl oscilatr between XTI and 128fs 1921s

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

B1 B2 B3

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.

Ba BS BB B7 B8

MDT | | we | tow | suL | BiRR | FseLt | Fsere | oeem | mute

r=1 r=A [ |
MCK [T A ] | I I | | | | l I l (-
e |
Figure 3. Mode flag setting 1
B B2 B3 B4 Bs B6 B7 B8
MDT l [ wen  HeH | s | teeL | omop | owts | owzo | NsoF
r—I -1 r="
MCK I I ] | I | I | l | ! I l | I I I
WiLE R

Figure 4. Mode flag setting 2
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Table 2. Mode flag description

Mode Mode function select Default at
Bt B2 | Bit fl ¢
. % Description HL Function rese
BILL BIRR Output
3 BILL
LOW Low Stergo
Bilingual output select LOW HIGH RR Stereo
HI W
s BIAR IGH LO LL
HIGH HIGH Stereo
FSEL1 FSEL2 Frequency
5 FSEL1
HGH | Low — Low Low 441 kHz
eemphasis filter
sampling frequency Low HIGH 480 kHz 441 kHz
HIGH LOW .
6 | FSEL2 4l ke
HIGH HIGH 320 kHz
LOW [Deemphasis OFF
7 DEEM |{Deemphasis select OFF
HIGH |Deemphasis ON
LOW {Mute OFF
8 MUTE |Mute select OFF
HIGH |Mute ON
o LOW |Normal serial input
3 IS Selnalt input format Normal
selec HIGH |iIS serial input
LOW {Leftright = HIGHLOW
4 LRPL JLRCI polarity HIGHLOW
HIGH |Leftright = LOWMIGH
LOW [8fs LR alternating
5 | OMOD |Output mode 3 LR
HIGH {4fs LR alternating aiternating
LOW | HIGH OW16 Ow20 Output length
6 OwW16 .
LOW LOW 18-bit
Output bit word length LOW HIGH 20-bit 18t
select
HIGH Low 16-bit
7 | owao ;
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 1IS-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 latched
into either the left-channel or right-channel input
register on the rising/falling edge of LRCI.

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

MSB

jse—— Left-channel data ——

1/ts

LS8 MSB LsB
le—— Right-channel data ——e

DN | | 15

|14|15|1s |

12 T T[] |

s ML PP fUUUPT L U

LRC!
(LRPL = LOW)

LRCI
(LRPL = HIGH) l

Figure 5. Normal data format (IIS = LOW)

s

MSB LSB
fe———— Left-channel data ~——a»]

MSB Ls8
|+—— Right-channel data ———«]

DIN 1]2] - IBEE

1[2] 7 Tas]e [

O O O o

LRC!
(LRPL = LOW) |

LRCI |
(LRPL = HIGH)

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
format. The output word length is 16-, 18- or 20-bit
selectable using the OW16 and OW20 mode flags.
18-bit format is selected at system reset.

The BILL and BIRR flags select the output
mode—LL, RR or stereo. LL (and RR) are mono
modes where both channels output the left-channel
(right-channel) signal. Stereo is selected at reset.

The output timing mode is selected by the OMOD
flag. 8fs and 4fs alternating left/right output are
supported. 8fs is selected at system reset.

Left- and right-channel data is output serially on
two pins (simultancous or parallel channels), with
timing as shown in table 3.

Table 3. Output timing

Output mode
Parameter Symbol gfs LR 4is LR

alternating | alternating

Bit clock rate 18 1/192fs 1/96fs
Data word length tow 2418 2418
24tg

ooz | LML LT

DOL or DOR 1 2 3 4

BOKO PP L i

—={ 18

617318119, 20} |1|2|

WCKO

6tg

1Big

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.

24t

e LLTLIUTL TUHUULUL  UHUUL

DOL or DOR 1 2 3

BCKO [ e e i [LL

WCKO

6t

18ig

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 state or the internal timing re-synchronizes,
as shown in figure 9, output muting and rclease
occurs just as when RST goes LOW.

b
i)
=

Low

LRCI | l | |

Internal
reset

DOL I
DOR] LOW

Figure 9. System reset timing and output muting
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TIMING DIAGRAMS

Input Timing (DIN, BCKI, LRCI)

481 5 10 16 20 25 30 35 40 45 481

uniE MMM UUUU AL
Ms8 Left channel LSB MSB Right channel LSB
DN RIERERRERRNRENA IIRERERRERENANE
LRCI S
G2ty

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 16 32 641
(1.4112 MHz) wm
MSB Left channel LSB MSB Right channel LSB MSB

on [ IEEECTEITTEL LT L]

LRC)
(4.1 KH2)

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

Output Timing (DOL, DOR, BCKO, WCKO)

1/fs

[+— 1/Bis

eoxo | [IMULUUUIULINE EEE. | TIAAMIMARAMIUIEE | A

WCKO L L L

MSB LsB MsB Ls8e

boL (T e | (TP T e | (T

MSB LsB MSB LSB

DOR (TITTITITTTOOOI e ss T ey LM
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

T rUn AR AU AU
scxo | [IUINNIULAMILNATUNNEE 4 AARATAALNREEE {1
—— ] |
oor | (TTTTTTTITIITITIE | T LT
oon | [TTTTTTTTITITIIILEEEE | [TTTITITTITIITIIIEEE: | [T]

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

Note

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

Input Interface Circuits

Sony XTAI
CXD1125 o
CSD1130 DATA
CSD1135 -

Ta10
PSSL sLoB

o

Sony CieM
LRCK
CXD2500 DA16
DA1S
PSSL

w1

Normatdoubie-spsed
control

Matsushita XCK
RiL
MN8617  sppata
SACK
SEL JPSEL

o

Yamaha 0OA
LR

YM3623 DO
BCO

16.9344 MH2
It 1L
L} J’ LU
16.9344 MH2 X1 XT0
CKO
441 kHz LRCI
SM5841
2 e DIN
11
88 MHz BCKI
16.9:
344 MHz XTI
44.1 kHz (88.2 kHz) LRGI
SM5841
DIN
.1168 kHz (4.2366 kH
2 2 (4.2 2) aCKI
CKSL
Double speed l
'f‘ Normal
16.9344 MH.
z XTI
4.1 kHz
LRCI SM5841
DIN
BCKI
(LPRL = HIGH)
16.9344 MH
z XTI
441 kHz
LRCI SM5841
DIN
BCKI
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Output Interface Circuits

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

Data clock
Latch enable control
r—* Data input — hﬁ{;ﬁ:‘a”ml
Burr-Brown
PCM58P
DOL
DOR
SM5841 BCKO
WCKO
Data clock
Latch enable control
L Dpatainput e ggl‘:&channel
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Please pay your attention to the following points at time of using the products shown in this document.

The products shown in this document (hereinafter “Products”) are not intended to be used for the apparatus that exerts harmful influence on
human lives due to the defects, failure or malfunction of the Products. Customers are requested to obtain prior written agreement for such
use from NIPPON PRECISION CIRCUITS INC. (hereinafter “NPC"). Customers shall be solely responsible for, and indemnify and hold NPC
free and harmless from, any and all claims, damages, losses, expenses or lawsuits, due to such use without such agreement. NPC reserves
the right to change the specifications of the Products in order to improve the characteristic or reliability thereof. NPC makes no claim or
warranty that the contents described in this document dose not infringe any intellectual property right or other similar right owned by third
parties. Therefore, NPC shall not be responsible for such problems, even if the use is in accordance with the descriptions provided in this
document. Any descriptions including applications, circuits, and the parameters of the Products in this document are for reference to use the
Products, and shall not be guaranteed free from defect, inapplicability to the design for the mass-production products without further testing
or modification. Customers are requested not to export or re-export, directly or indirectly, the Products to any country or any entity not in
compliance with or in violation of the national export administration laws, treaties, orders and regulations. Customers are requested
appropriately take sleps 1o obtain required permissions or approvals from appropriate government agencies.

NIPPON PRECISION CIRCUITS INC.

4-3, Fukuzumi 2-chome, Koto-ku,

Tokyo 135-8430, Japan

Telephone: +81-3-3642-6661
NIPPON PRECISION CIRCUITS INC. Facsimile: +81-3-3642-6698

http://www.npc.co.jp/
Email: sales@npe.co.jp

NC9255CE 2002.11

NIPPON PRECISION CIRCUITS—22


http://www.npc.co.jp/
mailto:saies@npc.co.jp

