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CMOS LS| SM5840JP/JS

NPPON PRECISION SICLITS LTD, Audio Multi-function Digital Filter
OVERVIEW PINOQUTS
The SMS840JP/IS is an 8-timcs oversampling digi- —_
tal filter for digital audio, fabricated using NPC's cooA [ 1 E] DN
Moly-Gate® CMOS process. It supports 18.9 and ex 2 2 a E 8CKI
37.8 kHz input sample rates for CDI replay, and rseL [3 g 8] Ao
44.1 kHz input sample rate for CD-DA rcplay, The B -0
device clock can be constant at 16.9344 or 8.4672 oeem 4} & N [16] wore
MHz, independent of the sample rate. The vss [5) © 1] voo
SM5840JP/JS requires an external ADPCM-lo- MDT | 6 - 13 WCKO
lincar PCM decoder for ADPCM data replay in mok |7 ] U [12] ooL
CDI systems. WiE [3] % 1] oon
The SM5840IP/JS features scleclable digital deem- RST |9 10{ 8CKO
phasis, attcnuation, mnte and noise shaping func-
tions. The serial data format consists of 16- or
18-bit input words and 16-, 18- or 20-bit output
words in 2s complement form, supporting interface e
to a wide range of D/A converters. An independent coo [1 22] ow
serial control interface is provided to set mode o {2 1] acx
control flags and signal attenuation. FseL [ 2 a =] Ao
The SMS840JP/JS operates [rom a 5 V supply and oeem [4] EE U 9] wure
is available in 18-pin plastic DIPs and 22-pin SOPs, vss | § e n 8| NC
ne [6] @ [17] ne
FEATURES ne [7 (| E voD
» Stereo 8-times oversampling digital filter MoT | 8 B 19] wexo
» Three-stage interpolation filters, consisting of Mek |8 O 14] ool
69-tap, 13-tap, and 9-tap FIR filters MLE |10 13] DoR
« TIR deemphasis filter for accurate gain and phase AT i 12| BCKO

response

19 x 14-bit multiplier

24-bit accumulator for increased resolution
Digital attcnuator and overflow limiter
Within + 0.03 dB passband ripple
Greater than 55 dB stopband attenuation
» Linear phase (no group delay)

16- or 18-bit serial inpul data

16-, 18-, or 20-bit serial output data
Sterco or bilingual mode output
Switchable DC output offset
TTL-compatible inputs and outputs
Moly-Gate ® CMOS process

+ Single 5 V supply

» 18-pin plastic DIPs and 22-pin SOPs

- » & ¢ 9 * e o o @
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CMOS LSI SM5840JP/JS

PACKAGE DIMENSIONS
Unit: mm
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CMQS LSI SM5840JP/JS

PIN DESCRIPTION

Number
Name Description

oIP SCP

L T e e a e

2 2 CKI 16.9344 or 8.4672 MMz systam clock Input

3 3 FSEL ADPCM sample frequency seiact, when CD-DA is LOW, FSEL is HIGH for

37.8 kHz and LOW for 189 kHe.

4 4 DEEM Desmphasis snable

5 ] VSS Ground

- 8 NC No connection

- 7 NG No conneclion

6 8 MDT Mode sel dala

7 8 MCK Mode sat ¢lock

8 10 MLE Modo set latch enable

9 1 RST Devic reset

10 12 BCKO Outpu} bit clock

" 13 DOR Rightchannel data cutput

12 14 bOL Left-channel data output

13 15 WCKO Output word clock

14 16 VDD 5 Y supply

- 17 NG No connection

- 18 NC No connection

15 19 MUTE Soft mute enable

18 20 LRCI Input word clock

17 2 BCKI Input bit clock

18 x OIN Input data
SPECIFICATIONS
Absolute Maximum Ratings
Vs =0V

Parameter Symbol Rating Unit

Supply voltage range Voo —03 10 7.0 v
Input volitage range Vi —0.3 to Vpo + 0.3 v
Power dissipation Pp 250 mw
Operating lemperature range Topr -20 fo 80 deg. C
Storage temperature range Tsyg . —40 © 125 deg. C
Scldeting temperatre Tswo 255 dey. C
Soidering time s : 10 $

B 9019432 0000559 814 HE

SHAMAR DOICAIOITR AITIN DTO

<



CMOS 1LS] SM5840JP/JS

Recommended Operating Conditions

Vss =0V, T, = 25 deg. C

Parameter Symbol Rating Unit
Supply voftage Voo 50 v
Supply voltage range Voo 45 b 55 v
DC Electrical Characteristics
Vop =45 10 55V, Vss =0 V, T, = ~20 w 80 deg. C
Rating
Parameter Symbol Condition Unit
min typ max
Vog = 50V,
Suppty current oo gbg:%ﬁg&? - - 40 mA
FSEL is HIGH,

FSEL, DEEM, CKl and MUTE
LOW-evel input voltage Vi - - 0.3Vop v
FSEL, DEEM, CKi and MUTE
HIGH-leval input voltage Vi 8.7vo0 - - v
BCK, CDDA, DIN, LRCI, MCK, .
MDT, MLE AND BST LOW-level Vi - - 05 v
|input voltage
BCKI, CDDA, DIN, LRCIL MCK,
MDT, MLE AND RST HiGH-level Vinz 24 - - v
input voltege
Clock input vaoltage Vinac :if(;‘_"’w‘;s':dihm 0.3Vpo - - Vop
DOL, DOR, BCKO and WCKO _ _ _
LOW-ievel output voltage Vou kL = 1.6 mA 0.4 v
DOL, DOR, BCKO and WCKO
HIGH-evel output voltage Vo lon = 04 mA 25 - - v
CKI LOW-evel input leakage _
current iy Vi=0V - 10 20 pA
CKI HiGH-evel input leaka
cortent Hevel input leakage i1 Vi = Voo - 10 2 pA
FSEL, DEEM and MUTE _ - _
LOW-level input leakage current ez V=0V 1.0 HA
FSEL, DEEM, MUTE, mliTDéN'
BCKI, CODA, MDT, MCK, ML _ _ _
and ST HiGH-evel input leakage e |V = Voo 10 KA
cumrent
LRCI, DIN, BCKI, CDDA, MDT, _ _
FMCI( NIE and AST input current Ik Vi=0v 10 2 KA

B 9019432 0000560 536 WA
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CMOS LSI SM5840JP/JS

AC Electrical Characteristics

Externatl Clock

Voo =450 55V, Vs =0V, T,

= -20 to 80 deg. C

Rating
Parameter Symbol Condition Unlt
min typ max
CKSL is LOW. 23 - 250
LOW-level dock pulsewidih towL ns
CKSL is HIGH. 45 - 250
CKSL is LOW. 23 - 250
HiGH-lave! clock pulsewidth towr ns
CKSL is HIGH. 45 - 250
CKSL is LOW. 50 - 500
Clock pulse period tcr ns
CKSL is HIGH. 100 - 500
Extarnal clock timing waveform
o7
cxi ,/—L_}( \——— oisvgg
Under
tewn } towt 03V,
ta)
BCKI, DIN, LRCI Input Timing
Vop =45 10 55 V, Veg = 0V, T, = ~-20 10 80 deg. C
Rating
Parameter Symbol Unit
min typ max
BCKI LOW-evel pulsewidth tacwl 50 - - ns
BCKI HIGH-leval pulsewidth Bcwh 50 - - ns
BCKI pulsa period tacy 100 - - ns
ON sotup time tos 50 - - ns
{DN hakd tme to# 50 - - s
Last BCKI falling edge to LRCI edge {8 50 - - ns
LRC!} adge to first BCK! rising edge ts 50 - - ns
BCKI, DIN, LRCI input timing waveform
tecy
tecwn tacwL
BCKI S 1.5V
tog ton
OIN 15V
Lg (N e
LACt )‘( 1.5V
MR 9019432 00005kLL 472 WM
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CMOS LSt SM58400P/JS

MDT, MCK, MLE Input Timing
Voo =4510 55V, Vs =0V, T. = =20 w0 80 deg. C

Aating
Parameter Symbol Unit
min typ max

MDT setup time Wios 2 - - ns
MDT held time tMoH 20 - - ns
MLE setup time tues 40 - - ns
MLE hold time _ tcH 20 - - ns
MLE LOW-lavoi period tuem, 20 - - ns
MLE HIGH-laval period IMEWH 20 - - s
geteE n}:l:-e-to-pulss separation time. Ly 6Tevs _ _ -
Note

Tsvs 18 the system clock period. For TCDDA (CDDA OR FCDDA) = HIGH, Tsys = 1/384fs. For TCDDA
(CDDA OR FCDDA) = LOW, Tsys = 1/448fs.

MDT, MCK, MLE input timing waveform

MOT W( X X 15v

tucs MCH !
WLE 4 N 15V
tpewe taEwn
ey

DEEM, MUTE Control input Timing
Voo =450 55V, Vs =0V, T, = 20 10 80 deg. C

Rating
Paramater Symbol Unit
min typ max
DEEM and MUTE rise time t - - 100 ns
DEEM and MUTE fall tims ] : - - 100

Note
Rise times and fall times are measured between 10% and 90% of Vop.

M 9019432 0000562 309 W
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CMOS LS| SM5840JP/JS

Qutput Timing
Voo =45 1055V, Vg =0V, T, = -20 to 80 deg. C

Rating
Parameter Symbol Condition Unit
min typ max
CKI falling edge 1o BOKO faling " s = 441 or 37.8 kHz 10 - 60 "
edge s = 189 KHz 15 - 70
CKI faling edge lo BCKO sing » fs = 441 or 37.8 kHz 10 - 60 "
edge fs = 189 kHz 15 - )
BCKO falling edga to DOL, DOR .
or WCKO falling edge il 0 2 ns
BCKO falling edge to DOL, DOR _
or WCKO rising edge bk 0 2 ns
RST rising edge to DOL or DOR
rising edge bat 40 ns
RST faling edge to DOL or DOR - _
faling edge ' ® ne
Note
All measurements with 15 pF capacitive load
Output timing waveform
«___/ YT N Y
{CKSL = LOW)

CKt

N
N—
{CKSL = HIGH)
—_ to— louL
BCKO _\;—/_— \
(fs = 44,1 or 37.8 kHz)
— oo
\
BCKO / X 7L
{Is = 18.9 kHz)
— Ly
-
DOL
DOR N
WCKO — bdh
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CMOS LSt SMS840JP/JS

Filter Characteristics

8-times oversampling mode

Parameter Fiatihg
Passband 0 1 0.4535fs
Stopband 0546505 to 7.4535%
Passband attenuation level 020 +003 dB
Stopband aftenuation > 55 dB
Group delay time Constant

Freaquency charactaristic without deemphasis

° r
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H
2 e
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Frequency {is}
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CMOS LSI SM5840JP/JS

Transition characteristic without deemphasis

10 \

Attenuation (JB)
8

40

. AN

AN AN
. R RAYIRVIRY
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Passband characteristic with deemphasis
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CMOS LS| SM5840JPAJS

FUNCTIONAL DESCRIPTION

SM5840JP/JS Arithmetic Block

st FIR 2nd FIR afs 3« FIR
Oeamphasia
* {IR {itt
{s As 4 Bis
68th-order 13th-order Safl mule Sth-order
Input —4 5 itarpolator |1 2x interpolator Deerrphasis ON tunction  [*12x int::polaiov o Ouiput

Beamphasis OFF

The SMS5840JP/JS pecforms oversampling using a
multi-stage FIR interpolation filter. Each filter stage
interpolates the signal by a factor of two. The
ovcrall intcrpolation factor of the device, therefore,
is equal to eight. Sampling noise componcnis arc
attenuated by the interpolation filter to greater than
55 dB in the 0.5465fs to 7.4335fs stopband.

Mode Flags

The operation of the SM3840JP/JS can be con-
figured by a number of control pins and mode
flags. The mode flags are set using the microcon-
troller serial interface (ping§ MDT, MCK and MLE).
Table 1 lists the various configurable functions and
the relevant contro! ping and mode flags. For those

Table 1. SM5840JPAIS function configurations

4fs

functions that can be controlled in scveral ways, the
effective sening of the control flags is the logical
OR of the control pin and mode flag values as
listed below.

TCDDA = CDDA OR FCDDA
» TFSEL = FSEL OR FFSEL

TDEEM = DEEM OR FDEEM
TMUTE = MUTE OR FMUTE

If using the microconwoller interface to configure
the SM5840JP/1S, set the CDDA, FSEL, DEEM
and MUTE pins LOW. If not using the microcon-
troller interface, the FCDDA, FFSEL, FDEEM and
FMUTE flags can be left at their initialized setting
(LOW). The control pins then conirol the relevant
functions,

Function Control pin {defaull sefting) Interface fiag
CD-DA of ADPCM seloct CDDA FCDDA
Deemphasis enable DEEM FDEEM
Sample rale seloct (fs) CODA, FSEL FCODA, FFSEL
Mute enable MUTE FMUTE
Attenuation (No attenuation) 7 bits, al © a7
Bilingual selact (LR stereo) BILL, BRR
System clock selact (16.9344 MHz) CKSL
LAC) polarity {Lekiight channel = HIGHAOW) LRPL
Input word length (16 bits) wis
Output word length (18 bits} OwW1s, OW20
Output DC offset (Ot} OFST

B 9019432 000056k T54 B
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CMOS LSI SM58404P/JS

Microcontroller Interface

A microcontroller can configure the SM5840JPJS  cdge of MLE, The first one or two bits of thc eight
through the MDT (data), MCK (clock) and MLE  input bits sclect the register into which the data is
(fatch cnable) pins. Data on MDT is shifted into an  latched. If the first bit is binary 0, the following
internal, 8-bit shift register on the rising edge of  seven bits are latched into the atienvator coefficient
MCK. Therefore, MDT should change state on the rcgjswr, as shown in fjgure 1. Otherwise, the
falling edge of MCK. The dam in the shift register  gecond bit selects one of the two groups of mode
is latched into the control flag register on the riging flags as shown in figures 2 and 3.

Bl & B3 B4 BS B6 87 B8
wr | Jw [ ot J a2 | &3] a4 | as ] a6 [ a7] ]

MCK

Figure 1. Attenuator flag seitings

Note
Doted lines indicate optional clock pulses.

B1 B2 B3 B4 BS Bé 87 B8

mor | | oo | w | ene [ emm [Fcooa| Frsec {Foeem] emute] i |

Figure 2. Mode flag settings, group 1

Note
Dottcd lincs indicate optional clock pulscs.

B2 [:%] B4 ;1 ;13 B7 B3

B1
MDT | | ) H) | CKSL | LRPL l w18 [ OW1B [ ow20 [ OFST | l ]_

MCK

Figurc 3. Mode flag settings, group 2

Note
Dotted lines indicate optional clock pulscs.

B 9019432 0000567 990 W&
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CMOS LS! SM5840JP/JS

Table 2 gives group 1 mode flag information.
Additional logic ruth tables related to these mode

flags are shown in tables 3 and 6.

Table 2. Mode flags, group 1

Bit Fiag Function Selection Default
8 BILL BHL = LOW,
Bilingual output select See table 3. BIRR = LOW,
4 BIRR Sterea
When TCDDA is LOW, ADPCM is 378 or 188 kiHz.
5 FCODA |CDDA or ADPCM select When TCDDA is HIGH, CDDA is 44.1 kHz FCDDA = LOW
6 FFSEL  |Sample rate select See abls 7. FFSEL = LOW
. Deemphasis is OFF when TDEEM is LOW. _
7 | FDEEM  [Desmphasis enable Deemphasis is ON when TOEEM is HIGH. FDEEM - LOW
Mute is OFF when TMUTE is LOW.
§ | FMUIE  (Soft muts enabie MUTE is ON when TMUTE is HIGH. FMUTE = LOW
Table 3. Bilingual output logic truth table
BitL BIRR Function or mede selected
LOW LOw Stereo
LOW HIGH Right/right
HICH Low Leftieh
HIGH HIGH hvalid setting
Table 4 gives group 2 mode flag information. Tablc
5 gives output word length logic.
Table 4. Mede flags, group 2
Bit Hag Function Selection Detfault
. ' When CKSL is LOW, 16,9344 MHz. CKSL = LOW
8 | CKSL  [Clock frequency selection |y okt is HIGH, 8.4672 MHL (16.9384 MHz)
. . LRPL = LOW
. When LRPL is LOW, leftright = HIGHALOW. -
4 LRPL  |LRCI polarity ; N sl (leftiright =
When LRPL is HIGH, leftright = LOWHIGH. HIGHAOW)
5 W18 Input word length 16-bit when IW18 is LOW. W18 = LOW
selection 18-bit when W18 is HIGH. (16 bits}
6 oW16 OWis = LOW,
ggmmm lengtn See table 6. OW20 = LOW,
7 ow2 {18-bit)
OC offset OFF wher OFST is LOW. OFST = LOW
8 | OFST  [Outpul DC offset endble |1 ncot ON when OFST is HIGH. (OFR)

Table 5. Output word length truth table

Owts ow20 Output word length
Low Low 18-bit
Low HIGH 20-bit
HIGH LowW 18-bit
HIGH HIGH 18-bit
M 9019432 00005L8 a&27 WM
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CMOS LSl SM5840J4P/JS

Digital Deemphasis

The deemphasis filter is in cascade with the over-
sampling filters. It is implemented as an JIR filtcr,
and reproduces the deemphasis gain and phase
characteristics more faithfully than convcntional
analog deemphasis filters. Deemphasis is cnabled
Table 6. Filter coefficients selection logic

with the TDEEM {lag set HIGH. For TDEEM
LOW, deemphasis is disabled.

The deemphasis filier coefficients are selected by
the TCDDA and TFSEL (ags o match the selected
sample rate, as shown in table 6.

TCDDA TFSEL Sampie rate Noise shaping
LOW LowW 18.9 kHz ON
LOW HIGH 37.8 kHz ON
HIGH Low 441 kHz OFF
HIGH : HIGH 4.1 kHz ‘ ON

Attenuation Set Data

Both channels are attenuated by an amount set by
the value in the attenuation register. The atienuation
is given by

Anenuation = 20 logio(1 — DATIVI27) dB

where DATT is the value of the register. Note that
a value of 127 gives infinite attcnuation, where the
output is muted. The register is set 10 O (no atienua-
tion) on reset.

R .
" Setting

Satting 2

When the attcnuation register is changed, the
atlcnuation docs not change instantly, but ramps to
the new attenuation setting. This prevents unwanted
spurious responsc in the audio output. A temporary
register is used to store the current attenuation
setting. The attenuation rcgistcr can be changed
again before the attenuation setting is reached.
Figure 4 shows attenuation setting data.

Sellin,
59

L2
Setting 4 Tme

Figure 4. Changing attenuation

Soft Mute

If soft muting is turned ON (by setting the FMUTE
flag or the MUTE pin HIGH), the temporary
attenuation register is set to 127, causing the
attcnuation to ramp smoothly 1o infinity. When
muting is released, thc attcnuation coefficient
ramps back to the value in the aticnuation register.
The final attenuation will be either the aticnuation

MUTE+

beforc mutc was applied or a new value if the
attenuation register was written while MUTE was
set.

The time taken to increase attenuation from zcro to
inifinity is 1024/fs. This corresponds 1o approxi-
mately 23.2 ms at a 44.1 kHz inpul sample rate.

FMUTE

oda
Gain

~— L——1mMﬂs

] 10244ts

Figure 5. Soft mute timing characteristics

BN 9019432 0000569 763 W8




CMOS LSI SMS5840JP/JS

System Clock

The system clock is input on the CKI pin. It can be
selected to be either 16.9344 MHz or 8.4672 MHz
by the CKSL flag. Because the inverter in the CKI
input has a feedback resistor, the clock input can
either be DC-coupled or AC-coupled.

If the microcontroller interface is not used, the
system clock must be 16.9344 MHz. Setting the

Table 7. Clock settings

CKSL flag ITIGH using the microcontroller inter-
face selects an 8.4672 MHz clock. Table 7 shows
the clock frequency relative to the sample rate for
various sample rate and clock selections.

CKSL TCDDA TFSEL Sampie rate, Is Clock frequency, fork
LOow Low 37.8 kHz 4481

LOW LOW HIGH 18.8 kHz 806fs 16.9344 MHz
HIGH x 441 kHz 384fs
LOW LOW 37.8 kHz 2uf

HIGH LOW HIGH 189 kHz 4485 84672 MHz
HIGH x 441 kHz 192ls

Note

x = don’t care

Audio Data Input

The bit-scrial audio input data is in 16- or 18-bit, 2s
complement, msb-first format. The input word len-
gth is selected by the IW1R [lag.

The data is input on the DIN pin. Each bit is shifted
into an input data shift rcgister on the rising edge of
the BCKI bit clock. The contents of the shift
registers are latched into the input registers on
altermate transitions of the word clock LRCI. If the
LRPL flag is LOW, the Ieft-channcl data is shified
in while LRCI is HIGH and the right-channel data

(msb)  16-bi latt channel (Isb}

18 shified in while LRCI is LOW, The reverse takes
place if LRPL is LOW.

The timing of the input stage is independent of the
timing of the arithmetic circuitry. Hence, the phase
relationship between the BCKI and LRCI clocks
and lhe system clock does not affect functional
operation, provided that the phase relationship
remains constant {that is, the frequency ratio of the
clocks is constant). This cnsures that a certain
amount of jiuer in the input clock does not affect
output signal timing.

{msb)  16-bN right channel {isby

on | _ PPPTPTAQeRiQayddy,

HERERNRRREREEE

s | IUUUUTAU I U ywUUinimL

1is

Figure 6. Audio daw input timing (LRPL = LOW)

m 9019432 0000570 485 WA .
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CMOS LSI SM5840JP/JS

(meb) 16-bit left channel (isb)

sty 16:bit right channasi {Isb)

i

ow ] (LTI TTLOTTTTTITTT

1T

o
ENSNNENREERNNREN

s [ [TULUULTLAARMAAAUT TUU YU UL

LRC!

11s

Figure 7. Andio data input timing (LRPL = HIGH)

Data Output

The audic output data is in bit-scrial, 2s comple-
ment, msb-first format. The outpot word length is
16-, 18- or 20-bit, as selected by the OW16 and
OW20 flags.

The first-order noise shaper circuit follows the fil-
tering circuits. It reduces the quantization for 16-
and 18-bit output word Iengths 1o the same level as
unprocessed 18- and 20-bit word lengths, Note that
the noise shaper does not operate if TCDDA is
HIGH and TFSEL is LOW.

Output DC Offset

A constant DC offsct of approximately 0.8% is
added 1o the filter output if the OFST flag is set.
This reduces D/A converter zero-crossing noise for
small output signals. The offset amounts are for
16-bil output, 512 x Isb; for 18-bit output, 2047 x
Isb; for 20-bit output, 8188 x Isb.

Bllingual Output

The SMS5840JP/IS can be set to output only onc of
the input channcls on both output channels. This is

Table 8 Output timing

commonly used for selecting one language or the
other [rom bdilingual program material, Both ontput
channcls carry the lefi-channel input if the BILL
flag is set, or the right-channel input if the BIRR

flag is sct. The outputs arc conventional stereo if
ncither flag is scl.

Output Timing

The BCKO output carries the output bit clock,
gencratcd within the SMS5840JP/IS, The data out-
puts, DOL and DOR, change on the (alling edge of
BCKO. The bit clock rate and number of bit
periods per output word depend on the setting of
TCDDA, as shown in table 8.

Figures 8 and 9 show the output timing for both
settings of TCDDA. Clock and data pulses for bits
17 and 18, shown as dolled lines, are present in
18-bit output mode. Clock and data pulses for bits
17 t0 20 are present in 20-bil output mode.

Parametsr TCODA = HIGH JCDDA = LOW
Output bit clock rate, s 111928 1/1224fs
Bit periods per word, tow 2418 28tg

B 9019432 0000571 311 WW
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CMQOS LS! SM5840JP/JS

-3 I € E EX 0 C
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1
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o
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~

7118119120} [1]2]3]4]
1 1

tpw = 24tp

1Btg

Figure 8. HIGH-level TCDDA output timing

e PUUUUU 22222V UU U I L - P LRI,

oo | 22777 UUUUUUU G | I,

&

%on | [Tzelals] "~ [fafa]iefs[re[7Tvep 8720, [3T2]al+

WCKO

6ly

Yow = 28tg

Figure 9. LOW-levcl

System Reset

The SMSB40JP/IS must be reset following
power-on by applying a LOW-level pulse to the
RST pin. On the first rising edge of LRCI after
RST is released, the following actions take place:

» All mode flags are reset to logic 0. The cor-
responding modes are shown in tables 2 and 3.

"« The aticnoator register is set to zero (no attenua-

tion is applicd to the signal).
« The arithmetic and output timing counters are
resct.

A power-on reset can be offected either by a signal
from the controlling microprocessor or by conncct-
ing a capacttor of approximately 300 pF between

RST and VSS. Note that, in either case, CKI and -

1RCI must stabilize before RST gocs HIGH. A
larger capacitor can be used to ensurc that this is
the case.

228

B 9019432 0000572 254 IN

TCDDA output timing

The SMS5840IP/IS automatically resets its intcrnal
timing counters whenever the TCDDA or LRPL
flags change, so a device reset is not required.
Because of the phase independence of the different
internal clocks, the device does not need to be reset
after the TFSEL or CKSL flags change or after the
LRCI or CKI input clocks change.

The device must be reset in the following cases:

1. If CKT halts for 10 ps or more.

2. If th¢ CDDA or FSEL flags change, or the
LRCI or CKI signals change. Note that the
timing relationship established between LRCI
and WCKOQO after a resel must be maintained
and all flags must be set back to their desired
status.
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Figure 10. Reset after CKI halt

When RST goes LOW, the DOL and DOR outputs
mmediately go LOW. The BCKO and WCKO
outputs do not stop. Sce figure 11.

Figure 11. Output timing on reset

APPLICATION CIRCUITS

These circuits show signal formats and inwcrconnec-
tion only, The system designer must also consider
timing relationships.

CD-DA Interface Exampleé

cDDA
Clom 16.9344 MHz oK
So 44.% kM2 N
D dotder K Y smssa0d
CXD2500 DATA DIN
DAS 2.1188 MHz BOKI
PSSL  SLOB
MO 16.9344 MHz J o CODA
441 kiHz
. o LRCt
Toshiba CHeK the
C?c%%%dgr DOUT DIN  SM5840J
BCK 21168 W » BCKI
— ot
( McK  MIE
Microcomputer
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CODA
XCK 16.9044 MHz CK!
Matsushita AL Mk LRC!
CD decoder v SM5840J
MNB617 SRDATA » OIN
SACK 2.1168 MHz BCK:
SEL IPSEL
ADPCM Decoder Interface
16.934{ MHz o CKI CCCA
LRCt
Qgc‘;ge”: DN SM5840J
BCKI
: ( T wex  wE
Tputer ¥ T
18-bit 2 x DAC Interface
o cLock
WeKO e BURGGER | | o
DOL DATA
SM5840J
BCKO o[ cLook
e BURR-BROWN A
. pPcMsgp [~ e
DATA
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