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'CMOS LSI *DECO SM5871A
Digital Audio D/A Converter

'OVERVIEW

The EDECO SM5871A D/A converter is a high-
speed converter for digital audio systems fabricated
in Molybdenum-gate CMOS. It incorporates a two-
channel, 16-bit D/A converter and a digital eight-
times oversampling filter.

The ZDECO SMS5871A can operate at three differ-
ent sampling frequencies and incorporates . de-
emphasis and soft mute functions. Double-speed
dubbing is supported without any change in clock
frequency.

The IDECO SMS5871A linearly interpolates the
input signal at a high multiple of the original
sampling frequency, and then requantizes the
resulting signal. A third-order noise shaper is used
to remove most of the quantizing noise before the
signal is output as a pulsewidth-modulated wave-
form.

The TDECO SMS5871A operates from a 3.2 to
5.5 V supply and is available in 28-pin shrink DIPs,
SOPs and SSOPs.

FEATURES

8 Two-channel sigma delta D/A converter
m 32-times oversampling FIR filter

« 45 + 9 + 5 tap, 8fs FIR filter
» 40 dB stopband attenuation
» 10.15 dB passband ripple
® Third-order zero-shift noise shaper
® Digital deemphasis
® Attenuator
= Soft muting
® 11-level, quasi-symmetrical PWM outputs
® Normal- and double-speed operation (CD only)
m 16.9344 MHz system clock frequency

« 192fs when fs = 88.2 kHz
» 384fs when fs = 44.1 kHz

® On-chip crystal oscillator circuit

® 25 complement, msb-first, 16-bit serial input data
format

= Single 5 V supply in normal- and double-speed
modes

# Low-voltage operation—3.2 V minimum supply
voltage operation in normal-speed mode

® 45 V minimum supply voltage operation in

double-speed mode

® Molybdenum-gate CMOS process

® 28-pin shrink DIP (SM5871AN), 28-pin SOP
(SM5871AS) and 28-pin SSOP (SM5871AM)
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‘CMOS LSI TDECO SM5871A

28-pin SOP (SM5871AS)

28-pin SSOP (SM5871AM)
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'CMOS LSI $DECO SM5871A

PIN DESCRIPTION

‘Number ‘Name ‘Description
1 XTO Crystal oscillator output
2 XVss Clock ground
3 DS [Normal-/double-speed select input. Intemal pull-up resistor
4 CKO Clock output
5 TSTN Test input. This pin should be ted HIGH for normal operation. Intemnal pullup resistor
6 'MODN [Mode select input. Internal pufl-up resistor
7 “ATIN Soit mute control input. Internal pull-up resistor
8 "LRC! Data sample rate clock input Intemal pull-up resistor
9 'BCKI Bit clock input Intemal pull-up resistor
10 DN Serial data input. Intenal pull-up resistor
i ‘DFst Deemphasis select input. Intemal pull-up resistor
12 'DFS2 Deemphasis select input Internal pull-up resistor
13 MUTEO [Mute detect output
14 'RSTN Reset input. lntemal pull-up resistor
15 DVSS Digital ground
16 DVDD 5 V digital supply
17 AVDD1 Analog supply 1
18 0 Left-channel positive PWM output ’
19 AVSS1 Analog ground 1
2 LON Left-channel negative PWM output
21 “AVDD2 Analog supply 2
2 AVDD3 Analog supply 3
<] "RON Rightchannel negative PWM output
24 AVSS2 Analog ground 2
25 RO Right-channel positive PWM output.
2% AVDD4 Analog supply 4
27 “XVDD iClock supply
28 XTI Crystal oscillator or external clock input
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‘CMOS LSI SDECO SM5871A

SPECIFICATIONS

Absolute Maximum Ratings

‘Parameter - ' Symbol ~ Rating “Unit
Supply voltage range DVpp, AVop, XV 031070 v
Input voltage range for all inputs except XTI Vi ‘DVss — 03 b DVpp + 0.3 v
XTI input voltage range Ve 7XVss — 03 o XVpp + 03 v
Power dissipation Py 250 mW
Operating temperature range Tor —20 1o 80 . ‘deg. C
Storage lemperature range Tsy 40 1 125 deg. C
Soldering temperature Tsw 255 deg. C
Soldering time tsto 10 ‘s

Recommended Operating Conditions

T, = 25 deg. C

‘Parameter 7 Symbol ‘Rating “Unit
Supply voltage DVbo, AVpp, XVoo ' 5 v
Supply voltage range DVpo, AVpo, XVoo 32155 v
Note

All power supply pins (VDD and VSS) must be connected to the same external power supply unit.

DC Electrical Characteristics

Normal supply voltage operation

DVop = AVop = XVoo = 4510 5.5 V, DVss = AVss = XVss =0 V, T, = =20 to 80 deg. C
unless otherwise noted

) i i _ Rating i
Parameter Symbol Condition - Unit
min typ . “max
Digital circuitry supply current ‘Ipoo DVpo = AVpp = XVpp = - 25 35 ‘mA
—IS LA - - -
Analog circuitry supply current ipoa fm = 192f = 169 MHz, - 1 2 mA
- no load, double-speed - - N
Clock circuitry supply current lppx mode. DS is HIGH. - 8 12 mA
LOW-level input voltage Vi - - 05 Vv
, See note 1. -
HiGH-level input voltage Vikz 24 - - V'
XTI LOW-level input voltage Vi - - 0.3XVpp v
r External clock input -
XT1 HiGH-leve! input voltage Viri 0.7XVoo - - v
XT! AC input voltage Vinag AC coupled input 0.3XVpo - - Vpp
LOW-level output veltage Voia Ib" = 1 mA See nole 2. - - 03 v
HIGH-evel output veltage Vo l?:e =m;t: ;A AVpp — 03 - - v
(CKO LOW-level output voltage Vouc llo,_ =2 mA - - 05 v
CKO HIGH-evel output voltage Vowc le = -1 mA 4 - - v
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'CMOS LSI TDECO SM5871A

] ) . 7Rating ]
Parameter Symbol Condition — - Unit
min typ max
[MUTEO LOW-level output voltage Vo bow = 2 mA - - 04 v
IMUTEO HiGH-evel output voltage Vo |low = -1 mA 4 - _ v
XTI LOW-level input current s Vi=0V - 10 20 pA
LOW-level input current P Vi = 0 V. See note 1. - 10 20 p.A_
XTl HIGH-level input current i Vi = XVoo - 10 20 pA
[Input leakage current T Vi = DVoo. See note 1. - - 1 pA
Notes

1. LRCI, BCKI, DIN, DFS1, DFS2, RSTN, DS, TSTN, MODN, ATIN
2. LO, LON, RO, RON

Low supply voltage operation

DVpp = AVpp = XVpp = 3.2 t0 45 V, DVss = AVss = XVss = 0 V, T, = =20 to 70 deg. C
unless otherwise noted

] . . ] 7Rating ]
Parameter Symbol Condition - Unit
min typ ~max

Digital circuitry supply current Ipoo DVpp = AVop = XVpo = - 8 12 “mA
Analog circuityy supply current T 'Xédf“r:o:n;f'gpe"i'f - 05 1 mA
Clock circuitry supply current loox mode. DS is LOW. - 2 3 “mA
LOW-level input voltage Vi - - 05 v
- See note 1. - -
HiGH-level input voltage Viiz 24 - - v
XTI LOW-level input voltage Viu - - 0.3XVpo v
- External clock input - -
XTI HIGH-eve! input voltage Vit 0.7XVop - - v
XTI AC input voltage Vinac AC coupled input 0.3XVop - - Vpp
LOW-level output voltage Vota b. = 1 mA See note 2. - - .03 v
HIGH-evel output voliage Vo [HoCIoA AVpp - 03] - - v
CKO LOW-ievel output voltage Voo bL = 0.8 mA - - 04 v
CKO HiGHHevel output voltage Vore lon = —0.4 mA 25 - - v
MUTEO LOW-level output voitage Vo lor = 0.8 mA - - 04 v
MUTEO HIGH-level output voltage Voum i = 0.4 mA 25 - - v
XTI LOW-level input current it Vi=0V - - 10 pA
LOW-level input current h2 Vi = 0 V. See note 1. - - 10 pA
XTI HiGH-evel input current W1 Vi = XVop - - 10 pA
lnput leakage curent m Vi = DVpp. See rote 1. - - 1 pA

Notes

1. LRCI, BCKI, DIN, DFS1, DFS2, RSTN, DS, TSTN, MODN, ATTN
2. LO, LON, RO, RON
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'CMOS LSI IDECO SM5871A

'AC Digital Characteristics

“The conditions for normal supply voltage operation are DVpp = AVpp = XVpp = 4.5 10 5.5 V,
DVss = AVgs = XVss = 0 V, T, = =20 to 80 deg. C unless otherwise noted.

The conditions for low supply voltage operation are DVpp = AVpp = XVpp = 3.2 10 4.5 V,
DVsgs = AVgs = XVss = 0 V, T, = =20 to 70 deg. C unless otherwise noted.

‘System clock

_Normal-speed mode (384fs)

) ) ) 7Rating )
Parameter Symbol Condition - Unit
min typ ~max
) ) s = 44.1 kHz 40 16.9 193 ]
Clock frequency fosc - - - - MHz
fs = 48 KHz 40 184 193
) ] fs = 441 kHz 27 25 125
Extemal clock LOW-level pulsewidth towl - - - - ns
fs = 48 KHz 27 271 125
Extemal clock HIGH-level o fs = 441 Kz 2.7 20.5 125 <
pulsewidh 5 = 48 KHz 217 271 125
] ) s = 44.1 kHz 51.7 500 - 250
External clock period 1 - - - - ns
fs = 48 kHz 51.7 543 250

‘Double-speed mode (192fs)
DVDD = AVDD = XVDD =451t 55 V, DVss = AVss = XVss =0 V, T. =-20t0 70 deg. C

. ) 7Hating )
Parameter Symboi - - Unit
min typ “max
Clock frequency fosc 40 169 185 ‘MHz
Extemal clock LOW-level puisewidth “ewy 230 295 125 “ns
Extemal clock HIGH-evel pulsewidth town 230 295 125 ’
Extemal clock period K 540 590 250

‘System clock timing waveform

Viu
‘own tewe

‘Serial input timing

. } 7Rating )

Parameter Symbol - - Unit

min typ max

BCKI LOW-level pulsewidth “tacw 50 - - “ns
BCKI HIGH-evel pulsewidth “tacwy 50 - - ‘ns
BCKI period “tacy 100 - - “ns
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‘CMOS LSI IDECO SM5871A

] ] 7Rating )
Parameter Symbol - - Unit
min typ max
DIN setup fime “tps 50 - - ns
DIN hold time ' Iow 50 - - ns
BCKI 1o LRCI delay time g 50 - - “ns
LRC! 1o BCKI delay time KT 50 - - ns

‘Serial input timing waveform

BCKI 1.6V ==~ === ===

_________________ 7_Z:Z::::\:R""—"""ZE

tps

tou

i _ 1
DIN 1.5V -------——>< ----------------------- -X——--

——ta 7= tip -
LRCI 15V -----———-—---—----------—-—-——-——---§<"
‘Control input timing (DFS1, DFS2, ATTN and MODN)
7 ] . 7 Rating .
Parameter Symbol - Unit
min typ max
Clock signal rise time & - - 100
Clock signal fall time oy - - 100
ATTN to rising edge of MODN tary 15/ - - “ms
Fafing edge of MODN to ATTN “tarz2 15/% - - “ms
[MODN LOW-evel puisewidth 0oL 45/ - - ‘ms
lMODN HIGH-evel pulsewidth “toDH 45/ - - “ms

“Control input timing waveform

) i 7 t t
DFS1,DFS2 gy oo e e 2 LT opd AU
ATTN, MODN ™ 0.5V o5V
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'CMOS LSI TDECO SM5871A

‘Reset input timing

i i i 'Rating ,
Parameter Symbel Condition - - Unit
A min typ “max
RSTN LOW-level pulsewidth “lRsTH |After power-up 20 - - ns
‘Reset Input timing waveform
I tRsTN

AC Analog Characteristics

DVop = AVpp = XVpp = 5 V, DVss = AVss = XVss = 0 V, DS is LOW, extemal clock input,
fue = 169344 MHz, T, = 25 deg. C

) ) ) ‘Rating )
Parameter Symbol Condition — - Unit
min typ max

Total harmonic distortion and noise | THD + N |f =1 kHz, Vi = 0 dB - 0.0022 0.0035 %
Output level Vo f=1kiz, V| =0 dB 18 20 22 Vims
Dynamic range DR f=1 khz, Vi = —60 dB 9 o4 - dB
Signal-to-noise ratio ‘SN {,;‘ e ‘104 108 - dB
Channel separation Ch.Sep  [f=1KHz Vi = — @B 85 95 - dB
Note

Parameters are measured in accordance with EIAJ Standard CP-307.

Theoretical Filter Characteristics

The overall frequency characteristics of the IIR
deemphasis filter, the eight-times oversampling FIR

‘Deemphasis disabled

filter, and the 32fs sample-and-hold circuit are
shown in the following tables and graphs.

] 'Frequency range 'Rating .
Parameter - - - Unit
fs kHz min typ max
Passband ripple 0 b 0445 0 to 192 025 - 0.15 0.25 025 + 0.15 dB
Atlenuation relative to 1 kHz 0.4535 20.0 - - 0.58 B
fsignal 05465 2.1 32 - -
'0.555 1o 1475 ‘245 1o 65.05 45 - -
1.475 10 1575 '65.05 1o 63.5 40 - -
Stopband attenuation 1.575 to 3.45 695 to 152.1 45 - - dB
3475 o 4.55 '152.1 1o 200.6 32 - -
455 © 745 '200.6 10 3285 54 - -
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'CMOS LS| TDECO SM5871A

Overall frequency characteristic
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CMOS LSI ZDECO SM5871A

Deemphasis enabled

Rating
Parameter Sampling frequency Passband Unit
min typ max
T ki 010 192 khz 00 - 03 d8
Deviafion from ideal
. 480 kHz 0to 210 kHz -01 - 035 dB
|characteristics .
320 kHz 0 to 14.0 kHz -0.35 - 0.7 dB
Note

All frequency characteristics are doubled in double-speed mode.

Overall frequency characteristic
fs = 44.1 kHz
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'CMOS LSI TDECO SM5871A

‘Measurement Circuits

‘Measurement circuit block diagram

Distortion

CKO (384(s)
et e e -
) BCK ) Left channei
Signal Evaluation Le:; or riglhl—
enerator board - annel
o LRCK {fs) Right channel selector
DATA

" fs =44.1kHz "NF Corporation 33464,
DATA = 16 bits 10 kQ input impedance

‘Channel selector internal circuit

"Left channel o———

analyzer

" Shibasoku AD725C.
RMS measurement

048 THRU
) . <
Input '\‘ > “Ne—o Output
10ka L sowiz| | s0e8 || s J
Right channel &-——— i fiter
D-RANGE
‘Measurement conditions
Parameter Symboi 3346A channel selector position AD725C distortion analyzer setting
Total harmonic distortion and noise THD + N
THRU .
20 kHz lowpass filter is ON.
Quiput lovel Vour . | 400 Hz highpass fiter is OFF.
Dynamic range DR D-RANGE
20 kHz lowpass filter is ON.
Signal-to-noise ratio SN THRU 400 Hz highpass filter is OFF.
JIS* A-weighted fiiter is ON.
. 20 kHz lowpass filter is ON.
Channel separaion Ch. Sep THRU 400 Hz highpass fiter is OFF.

Japanese Industrial Standard
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CMOS LSI ZDECO SM5871A

Measurement circuit
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'CMOS LSI tDECO SM5871A

FUNCTIONAL DESCRIPTION

Functional Block Diagram

‘The basic arithmetic operation of the IDECO
SM5871A is shown in figure 1.

nput

l 16 bits, s

IR desmphasis filter

18 bits, is

Attenuator

s

Two-times interpolator {45-tap FIR)

as

Two-times interpolator (S-tap FIR)

4fs

Two-times interpolator (§-tap FIR)

Pulsewidth modulator

l

" Quasi-symmetrical PWM outputs

) Eight-times oversampling digital filter

IADAC
(IDECO)

Figure 1. Arithmetic operation

‘Oversampling Filter

“The oversampling filter comprises three, two-times

oversampling filters—a 45-tap finite impulse
response (FIR) filter, a nine-tap FIR filter and a
five-tap FIR filter. These filters raise the sample
rate of the input signal to 8fs and attenuate quanti-
zation noise between 0.5465fs and 7.4535fs. The
signal is oversampled again to 32fs by the sample-
and-hold circuit and then input to the zero-shift
noise shaper.

‘Deemphasis Filter

The deemphasis filter is an infinite impulse
response (IIR) filter with variable filter coefficients

‘that can be selected by DFS1 and DFS2. The effect

of DFS1 and DFS2 on the deemphasis for different
sampling rates is shown in table 1.

Table 1. Deemphasis selection

7Deemphasis selection )
- - Deemphasis frequency
DFSt DFS2
LOW LOW “44.1 KHz
Low 'HIGH 480 kHz
"HIGH "HIGH 1320 kHz
HIGH LOW ‘Deemphasis is OFF.

'NIPPON PRECISION CIRCUITS—13



CMOS LSI ZDECO SM5871A

Attenuator and Soft Mute Operation

The ZDECO SM5871A has an attenuator that is
used for both the soft mute and fade in/out func-
tions. The functions are selected by ATTN and
MODN as shown in table 2.

Table 2. Attenuation function selection

ATTN MODN Selected function
X LOW Hold attenuation level
LowW HIGH Increase attenuation
HIGH HIGH Decrease attenuation
Note

X = don’t care

Attenuator

The level of attenuation is determined by the value
of the internal 8-bit attenuation counter, DATT.
The audio data is multiplied by DATT giving a
gain calculated with the following equation.

Gain = 20 x log;(l ~— DATT/255) (dB)

Both channels are muted completely when the
value in DATT is 255. Upon reset, DATT is set to
zero, corresponding to the maximum gain of 0 dB.

Soft mute

To enable the soft mute function, ATTN is taken
LOW, and MODN is held HIGH. DATT is
incremented every four LRCI cycles, gradually
increasing the attenuation. The signal is completely
muted after 1024/fs seconds, which corresponds to
232 ms for a 44.1 kHz sampling rate (fs).

Soft muting is cancelled by taking both MODN and
ATTN HIGH or by the method shown in figure 3.

Fade in/out attenuation

By controlling MODN and ATTN as described in
table 2, the level of attenuation can be adjusted
continuously to give a fade infout function. An
example of ‘attenuaton control is shown in
figure 2.

MCDN

ATTN

0dB
Gain

Figure 2. Fade infout control

ATTN and MODN timing

When MODN is HIGH, the attenuation counter
counts up or down when ATTIN is held LOW or
HIGH, respectively. MODN should be HIGH for at

Attenuator Hoid

least 4.5/fs for each up/down step. The timing of
ATTIN and MODN is shown in figure 3.

Count up

counter

MODN

Hold Count down ————

/.

ATTN

Gain

t > 1.54s

Figure 3. ATTN and MODN timing
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CMOS LS| ZDECO SM5871A

System Clock

The system clock oscillates at either 192fs or 384fs,
selected by the level on DS. This feature allows
double-speed playback selection where the sam-

Table 3. System clock selection

pling frequency is 88.2 kHz. The effect of DS on
the system parameters is shown in table 3, and the
internal clock switching circuit, in figure 4.

Parameter Symbol Condition Rating Unit

DS is HIGH. fs = 88.2 kHz 16.9344

XT1 input frequency Fa MHz
DS is LOW. fs = 441 KHz 16.9344
DS is HIGH. 192

CKO output frequency Fco fs
DS is LOW. 384
DS is HIGH. tx1

Internal system clock period Tsys s
DS is LOW. tx1

Note

tx is the input clock period.

To intemnal

3 3

R
o

circuits

1
<J

“"‘"T_
!

Figure 4. System clock circuit

As the stability and signal-to-noise ratio of the
system clock greatly affects the AC analog charac-
teristics, care should be taken to ensure that the
clock is free from jitter.

The system clock can be controlled by a crystal
oscillator, connected as shown in figure 5. Capaci-
tors Cl1 and C2 should be chosen to match the
crystal oscillator used.

N N

XTi TXTO
c1L Crystal le
”r J;

Figure 5. External crystal oscillator connection

The system clock can also be supplied externally as
shown in figure 6. When using this method, XTO
should be left unconnected. As the system clock
inverter has an intemal feedback resistor, the exter-
nal clock input can be AC-coupled.

»—eeeeec i
Xm XTO
Qo
Extermal clock input

Figure 6. External system clock connection

To optimize the AC analog characteristics, use an
external crystal oscillator based on a 74HCU(O4
inverter to drive XTI.
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CMOS LSI ZDECO SMS5871A

Audio Data Input

The digital andio data is input on DIN in 2s com-
plement, msb-first, 16-bit serial data format. Bits
are clocked into the input shift register on the rising
edge of BCKI. The data in the input shift register is
latched into the left- and right-channel input data
latches on the falling and rising edges of LRCI,
respectively.

The timing of the arithmetic and output circuits is
independent of the input circuits to isolate them
from jitter or skew on the input circuit clocks. As a
result, phase differences between LRCI, BCKI and
XTI that may occur after a reset do not affect the
correct operation of the device, however, the cor-
rect frequency ratio between LRCI and XTI must
be maintained. The XDECO SMS5871A should be

resct if either of the LRCI or XTI clocks stop. If a
reset is not performed, the device may not function
correctly and produce unwanted noise at the out-
puts.

Zero-shift Noise Shaper

The third-order zero-shift noise shaper (ZSNS)
reduces the noise in the 11-level quantized signal
by altering the noise characteristic. The characteris-
tic is altered by shifting the zeros in the z-plane,
moving the noise out of the audio band where it is
then removed by the output filters. A theoretical
characteristic is shown in figure 7, calculated by
converting the data back into its original form,
before the PWM output stage,

40
k=X
+ /
>
2
3
]
S 0 / Noise level for 16-bi, Is-rate quantization ———
7 Noise level for 18-bit, fs-rate quantiZation
| —
-20 P /
-40
0.00 0.12 0.25 0.37 0.50 0.63 0.75 0.88 1.00
Frequency (fs)

Figure 7. Requantizer noise characteristic
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CMOS LSI ZDECO SM5871A

Pulsewidth Modulation Waveforms

The signals output by the ZDECO SM5871A are
quasi-symmetrical. When the PWM outputs pro-
duce odd-valued output levels, the individual output
signals are not symmetrical about the center of the

output pulses, however the difference signals (LO —
LON) and (RO - RON) are symmetrical as shown
in figure 8. Even-valued output signals have sym-
metrical waveforms. :

Puise center
1 clock cycle —> — — ~— 1 clock cycle
——~M clock cycles—==——M clock cycles——
/ I S
Lo (RO} i
e agas | LOWROM
LO—LON __l I—
{RO - RON)
N
, l+——M clock cycles: M clock cycles————
1O (RO) T
cveeriove sigeats | LONRON |
LO=LON 1T
(RO-RON)
\ .
U'Lrﬁ I Uuut
Figure 8. Pulsewidth modulation waveforms
Reset Mute Detection

The IDECO SM5871A should be reset after
power-up, when DS changes state or when either of
the LRCI or XTI clocks stop. A LOW-level pulse
on RSTN will resynchronize the ZXDECO
SMS5871A internal arithmetic and output clocks on
the first rising edge of LRCI after RSTN returns
HIGH.

A reset can be performed automatically if a capaci-
tor is connected between RSTN and VSS. If the
XTI and LRCI clocks are stable on power-up, then
a value of 300 pF is sufficient to satisfy the reset
‘timing requirements. If the XTI and LRCI clocks
are not stable on power-up, then a value should be
chosen such that RSTN goes HIGH only after both
clocks have stabilized.

Upon reset, the PWM outputs are muted with a
50% duty cycle signal from the time when RSTN
goes LOW until the 12th rising edge of LRCI after
RSTN goes HIGH.

The £DECO SMS5871A monitors the digital audio
bit stream from the signal processor for a muted
signal, indicated by a continuous stream of zero bits
in 2s complement format. DIN must be LOW for
all cycles of the bit clock, BCKI, if the number of
cycles per word exceeds the number of bits per
word.

When both channels contain zeros for 2 consecu-
tive bils, an internal zero counter overflows and its
carry bit is output on MUTEO. When a one is
input, MUTEO is cleared and the zero counter is
reset. The time to overflow the zero counter can be
calculated using the following equation.

1z = 2'%(NB x fs)

where NB = Number of bit cycles per sample
period (typically 32 or 48).
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For a 44.1 kHz sampling rate and 32 bits per  Table 4. Mute detect time

sampling period, 2" bits corresponds to a mute - : :
detect time of 372 ms. When there are 48 bits per Bit clock frequency Mute detect time Unit
sampling period, the mute detect time becomes 248 32f ar2 ms
ms as shown in table 4. 165 018 s

Note

fs = 44.1 kHz
TIMING DIAGRAMS
Digital Audio Input Formats

14
msb isb msb isb
Loftchamel _ i Right channel e
on T 100 ___ 4 4L L4 ¢4 0 f 111711

N N R NN R ] P R

LACI
Figure 9. Audio data format 1
s
msb Left-channel data Isb msh Right-channei data Isb
on | [i]2 15f1e [Tz 156

soa 7 TUTUUHUIULULIIUI. - - qutiojuiuuuug -

LRCI l

Figure 10. Audio data format 2

Reset Timing

RSTN | Low
1 2 3 12 13
et | | L] P d . | L1 L
Internal reset
- LO(LON) == 50% duty cyce (outputs muted) T
RO (RON) -— -
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Mute Detection

jo——-E ffactive number of bits in left channet——=] --
soa ]I i
ov | [TTTTITIITITTIIITdI0] OO A PP TIITITTITIT0TIT

\MustbeLOW Must bs LOW
LRCI _——- | r
Figure 11. Mute detect timing

DIN Not 2ero Zero Not zero
vo LMY LT LT L LT

s

MUTEO

tz

Figure 12. MUTEO outpul timing
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APPLICATION NOTES

Input Interfaces

Normal replay mode

PSSL

oxiery Ny
1125,
CXD1130  °¢
or DATA
CXD1135 C210
SLOB

16.9344 MHz arystal [——0——

i I
L] Jr L}
16.9344 MHz xn Xx10
CKO
44.1 kHz LRt
SM5871
DIN
168 M
21168 MHz BeKi

>

Figure 13. Sony CXD1125, CXD1130, CXD1135 interface

XCK
Matsushita RL
MNB617  sRpATA
SRCK

PSEL

il

A

Yamaha LR
YM3623 Do
BCO

17MO

Toshiba CHCK
TC9200F DOUT

16.9344 MHz XT1
44.1 kHz
>o— ::' SMs871
2.1168 MHz
BCK!
Figure 14. Matsushita MN6617 interface
16.9344 MHz
XM
44.1 kH2 LRCI
SM5871
DiN
2.1168 MHz
BCK!
Figure 15. Yamaha YM3623 interface
16.9344 MHz XTI
44,1 kHz
Dot L SM5871
DIN
1.4112 MHz BCKI

BCK

Figure 16. Toshiba TC9200F interface
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Double-speed replay mode

16.9344 MHz crystal !
IL i
Rt * LL i
y
16.9344 MHz xn
XTAl CKO
44.1 kHz (88.2 kHz)
Sony HrcK LAc! SM5871
CXD2500 OAIE N
2.1168 MHz (4.2336 MH2)
DA1S BCKI
PSSL 0s
L
”L Normal/double-speed contro Normal : '{ Double speed

Figure 17. Sony CXD2500 interface
Note
The values in parentheses are for double-speed mode.
Output Interfaces

In the following figures, only the left channel has
been shown to avoid duplication.

LON |/|* " it

SM5871 :I>__o
LOUT
Lo W ,/L

Figure 18. Output interface 1
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LON B e

VWA

SM5871 4 :D_
b—o
LOUT

Ji
Ll

VWY

Figure 19. Output interface 2

NIPPON PRECISION CIRCUITS LTD. reserves the right io make changes to the products contained in this data sheet in order to improve the
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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
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