rU p C ’ SM5803AP/APT
Multi-function Digital Filter for Digital Audio

NIPPON PRECISION CIRCUITS INC.

B OVERVIEW

The SM5803AP/APT is a multi-function digital filter for digital audio fabricated using NPC's
original molybdenum-gate CMOS technology. This LSI uses a variety of functions including 4-
times/8-times oversampling, digital de-emphasis, digital attenuator, jitter-free mechanism and
soft mute. The I/O interface allows 16- or 18-bit input data and 16-, 18- or 20-bit output data, so
a wide range of system configurations can be realized.

B FEATURES
« Filter configuration « Filter functions
— Two-channel 4-times/8-times oversampling — Noise shaper (can be turned on or off)
— Three-stage linear-phase FIR filter configuration Reduction of re-quantization noise compo-
(153th order + 29th order + 17th order) nent in the audio band
— 22-bit filter coefficient to reduce round-off error — Soft mute
— 20 x 22-bit paralle] multiplier Smooth changes of attenuation level
~ High-precision operation by 25-bit accumulator ~— Digital attenuation
— Digital attenuation 0.188-dB step attenuation in the 0 to -96 dB
— Built-in overflow limiter range
— Built-in quartz oscillator circuitry Floating output prevents reduction of
* Filter characteristics (fs: sampling frequency) dynamic range.
—Passband ripple O to 0.4535 fs Floating output (0/1/2/3/4/5/6-bit selection)
..... Within 0.00005 dB Control possible with external analog
— Stopband attenuation attenuator control output digital attenuator
0.5465 to 7.4535 fs (8 fs mode) setting
0.5465 to 3.4535 fs (4 fs mode) — Jitter-free mode
..... 110 dB or more Operation unaffected by input clock jitters
— Linear phase (group delay distortion: zero) — Dagital de-emphasis
* Input/output * Free running mode (Jitter-free)
— 16/18-bit serial data input (2's complement, MSB * INPUT/OUTPUT
first) — 16 bit serial data input
— 16/18/20-bit serial data output (2's complement or  (2's complement code, MSB first)
COB, MSB first) — 16/18/20bit serial data output
* Clock (2's complement/Complemented offset
— System clock: 512 fs, 256 fs, 384 fs and 192 fs binary, MSB first)
* Supply voltage 5V 1025V * SYSTEM CLOCK
* Package 28-pin plastic DIP (512fs/2561s/3841s/192fs)
* Molybdenum-gate CMOS construction * PACKAGE

28-pin plastic DIP
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SM5803AP/APT

B PINOUT (TOP VIEW) B PACKAGE DIMENSION
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B FILTER CHARACTERISTICS
1. Oversampling filter
Parameter 8fs mode | 4fs mode
| Passband 0 to 0.4535fs
Stopband 0.5465 to 7.4535fs |  0.5465 to 3.4535fs
Passband ripple Within £0.00005 dB
| Stopband attenuation 110 dB minimum
| Group delay time Constant
-
|
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SM5803A Frequency Characteristic (4fs mode, de-emphasis OFF)
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SM5803A Transition-band Characteristics (4fs/8fs mode, de-emphasis OFF)
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'SM5803AP/APT

‘B PIN DESCRIPTION

No.| NAME 'DESCRIPTION

1 DN | Inputdata . .

.2 BCKI .l Input data bit clock (data input on the risingedge) .

.3 CKSL XTI pin input frequency selection (See 6: XTI pin.)

B G e
5 8X ‘Output sampling rate selection

................................................... H: fsmode, L: 8fsmode
6 XTI Oscillator input (192fs: CKSL = H, CKDV = H)

(384fs: CKSL = H, CKDV =L)

(256fs: CKSL =L, CKDV = H)
............................................................................. (512fs: CKSL =L, CKDV=L) . . ... ..
DAL XTO Oscillatoroutput ..
8 Vssl 4. GND 1
9] CkKO .} Oscillator output clock (same frequency as XTD)
L0 MSL L Mode setcontrol 1
Iy oMs2 L Mode set control 2 :

12 MS3 Mode set control 3 Set the digital attenuator and mode
] wpr | Modeseroma  fag g
14|  MEN . | Modesetenable G
L = MUTE __|. Mute ON/OFF selection  H: no sound output, L: normal output
16 DIEM De-emphasis ON/OFF selection
v J1 deemphasisON, L: de-emphasisOFF
RS FSEL1 De—errllphas1s filter type (fs) TRy TTTeR TS
18 FSEL2 selection FSELT H L L
FSEL2| H L H
19 DGR 8fs LR parallel output mode: de-glitched negative output
4fs LR alternate output mode: Rch de-glitched output
....................................... 4fs LR parallel output mode: _de-glitched negative output
20 DGL 8fs LR parallel output mode:  de-glitched positive output
4fs LR alternate output mode: Lch de-glitched output
....................................... 4fs LR parallel output mode: _ de-glitched positive output
L2 Vss2.. o] GNDpin2
22 VDD Power supply (5 V)
23 porR | 8fs LR parallel output mode: Rch dataoutput
4fs LR alternate output mode: LR clock output
_______________________________________ 4fs LR parallel output mode: Rchdataoutput
24 DOL 8fs LR parallel output mode: Lch data output
4fs LR alternate output mode: Lch/Rch data output
_______________________________________ 4fs LR parallel output mode:  Lchdataoutput
B WCko | Outputwordclock e
26] BCKO.. ... Outputbitelock
AL FSCOL fs-period internal operation and output iming clock
28 | LRCI Input data sampling rate (fs) clock

(fs stands for the input data sampling frequency.)
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' SM5803AP/APT

B BLOCK DIAGRAM

[}
CROVO |
CKSL.O System LRPL : :
XTI O— 1
XT0O——o clock :
CKO !
' Intemal | dock W18 I i
Fs00G—— 1 ing control | X — ——OFSELL
B'X?_ . 0 ONF_J_ Filter processingl—~——OFsEL2
! SYN
é LRPL OMD ——?DIBM
MDT " B [ ™s !
MENo— £ £ Volume '
usio— £2 b 3 processing !
Ms20— 3% 3 :
= & 1
uss?i = o i
LDA1-2 '
s imﬁ TA51=] Output controller }
1
MUTEG—— Volume coutrol NS E
i WCPL ¥ :
N m“wm
Vool ?ﬁ ] i
1 )
§c8 . Lol

Vssl Vss2

B ABSOLUTE MAXIMUM RATINGS

DGL DGR WCKO BCKO DOR

DbOL

'm RECOMMENDATORY OPERATING

(Vss=OV) CONDITIONS
Item (Vss=0V)
Ttem Symbol Rating Unit
Supply voltage | Voo 14757525 | V.
Operating temperature Torr -20~70 °C
B DC ELECTRIC CHARACTERISTICS
Vop=4.75 to 5.25V, Ta=-20 t070°C,Vss=0V unless otherwise specified.
Item Pin | Symbol | Condition Rating < Pin type>
MIN | TYP| MAX|ynrT | [ *1 |LRCL, DIN, BCKI, CKSL, CKDV
Current Voo | Io [Voo=SVfsys*3 45 mA MS1, MS2, MS3, MDT, MEN
*2 |CKO, DGR, DGL, DOR, DOL,
WCKO, BCKO, FSCO
Input voltage ....... Internal pull-up resistors are attached to
all input pins (*1) except XTI.
Output voltage i
{*3) fsys. system clock frequency
input ik curent CKDV-L: T2
(fXT1 is the XTI input clock
frequency.)
Input current
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SMS803AP/APT

SMS5803AP
*» AC CHARACTERISTICS )
(Ta=-20 ~ 70°C, Voo = 4.75 ~ 5.25V, Vss = OV) (1) a,b / N 7 . 0.7X Voo 0 more
XTI TERMIN XTI 0.5XV
L . AL A Y ﬁ A 0 ;mem;nd below
a. Quartz oscillation ! 1 : )
SYM-| _ RATING Y .| CONDITION e
ITEM |goL |miN: Typ MAX|"N [ ckst . ckpv] NOTE —_ txy —d
_— 1.0 95 H = H |192fs '
[Oscillating fuaax ; tecy -
frequency ' tpow . tecw |
. S
. 1
b. External clock input ; V1 sv
A
- 1
mem |STM S UNIT . | i
BOL ‘TYP.MAX CKSL : CKDV ' otps ! tpw '

Width of 38 500 CHO G H[192s ! ™ ] '
clock | tcwn ; LHOTTL T asags v, : i L
pulse TLUUUH |ases | DIN X———— L1
(H level) L] shs JAN ! :

Width of H H |192f ! !

;lu(;cs: :_ BL——je LB —

1)

L level - B H -
(Cycle : LRCI — AY4 1.5V
time of b : AN )
clock MDT

ulse :

L M1 N7 \7 1.5V
2. SERIAL INPUT TIMING M8 2 J’\ i AN ’
‘a. BCKI, DIN, LRCI terminal MS3 !
- o MDS i UNDH
ITEM SYMBOL | i RATING. .. UNIT '
MIN | TYP. MAX — T\ /S

BCKI, Pulse width Tecw 100 - : nSec MEN 1.5V
BCKI, Pulse width _ ‘ ? j 7

-~ lum:.._ IMENH —: :
i} b IMENY —]

to Edge of LRCI - @
toEdgeof IRCI . | SSTTITIE SV R :

Edge of LRCI e 75 nSec E VY A0 WY A VY A R,
to Rising edge of first BCKI ; : (CKDV=L) E\_/ =’\_J O\

i J : 1 f
‘b. MS1, MS2, MS3, MDT, MEN temm;a:m(; : — Tays ,I
ITEM SYMBOL | iy 1yp Miax | UNIT XTI e !

MDT, MSt, MS2, MS3 s 20 : } nSec (W=HTL' 7 {“ a Vop/2
mﬁm ......................... . : —ﬁtsbﬂ : :tsbL
MDT, MSi, MS2, MS3 hold iy 1
6me bH by
MEN :L-levelperiod | T !

H-level period BCKO Y N\ / LSV
e, 7 AN / ’
‘Interval with next 1
pulse (MCO, MC3-MC7) e
(MCLMCY) oL TN

DOR u\ L5V
3. OUPUT TIMING DOL N
-—-ﬁ-— tbdH
ITEM DGR ) S ov
1.
BCKO . CKDV wekol ./
delay time: =L . ]
from XTI : SLDV (*1) Tsvs: System clock period CKDV=L: tax 2
\-_ AAAAA W"H: txi
Output delay time where tx is the period of the clock input on XTI.
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'SM5803AP/APT

SMS803APT
» AC CHARACTERISTICS 7
(Ta=-20~70°C, Vbpo=4.75 ~ 5.25V, Vss = 0V) x(l) a, bf — 7N 0.7XVpp Bk
1. XTI TERMINAL TI—A N A N %5XVm
. : T 4 0.3XVpp A F
a. Quartz oscillation f I i
’ SYM RATING T CONDITION | tom | tom,
ITEM - : : UNIT NOTE ' 1
— tx1 —
Oscillating *] The clock duty ratios on tcwn and tcwL
frequency (i.e., tcoww/ta x 100) are as follows:
... XTlclock frequency @ Dutyratio |
b. Extemal clock input 13MH245.5%t054.5% ......
12.288MHz (48kHz x 256) : 43% t0 57%
ITEM e teor—
Width of @ a | taow _ tpow |
clock i i !
puise BCKI-/ \ Y N [ 1.sv
(H level) / __/ A
Width of tps | tpu y
clock : ! ! i
pulse AV ! AV !
(L level) J DIN A ! N T 1.5V
Cycle P -
time of ta 1
clock LRCI ’ 1.5V
pulse S : /T'\
1 I 1
2. SERIAL INPUT TIMING ) ;"“4“"‘—“"‘ —
a. BCKI, DIN, LRCI terminal b. XTI % / . Von/2
YMBOL - RATING MDT
BCKI, Pulse width : MS2 _ A A 1.5V
BCKI, Cycle time¢ "~ MS3 H T
DIN, Sét [0 T AR A O - = lMDS LD
DIN. B e+ e DS —‘1"‘;
Rising edge of last BCK1 % Edge of LRCT MEN N _V N/ LSV
Edee of LRCI 1o Rising edge of first BCKI | 1B N /i
X1 rising edge 10 Start edge of LRCT 77 e tupwm ! |
gzr(‘wlym;% S(y";c:omxg-sm)(mlm .................. eeeenas SN R . —— IMENY —d
fomededs%endnonws mode) rising edge (only X 0: H nSec (3) -~
MEN i N /M N N
b. MS1, MS2, MS3, MDT, MEN wmlﬁmc (@=L T\ Voo/2
................... G ... 1 :
ITEM SYMBOL MIN . TYP.MAX UNIT Do Tsys 4
MDT, MS1, MS2, MS3 tMDs 20 : : nSec H t !
: e X TN Ty
: (CROV=H s TN/
i itsbH 1 1tsbL
e
ohH D)

. / N /
: Interval with next '
- pulse (MCO, MC3-MC7) DOL i tbdL
{MCT, MGy TN 1.5V
DOR 'K
i
3. OUPUT TIMING IGL ’: tbdH
DGR 1 ———e
1.5V
ITEM SYMBOL WOKO )
BCKO gy, |00 (*) Start edge of LRCL:
:iknl:y I sbH LRPL flag = L Rising edge
from XTE CT0 K b il LRPL flag = H Falling edge

........................................

(*1) Tsvs: system clock period CKDV=L: tax2,
CKDV=H: .
txi is the period of the clock input on XTI.
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SMS803AP/APT

B FUNCTION DESRIPTION

1. Output mode selection (8X input, OMD flag)

8X input | OMD flag | Output mode
______ L ..}.. L. |8fsLR parallel
LoH L Afs LR alternate
. SO H 4fs LR parallel
L H Test mode (*1)

(*1) The test mode is the same as [8fs LR parallel
output mode] except that the attenuation
change operation is accelerated in the soft
mute mode.

2. Oversampling filter function

« 8fs oversampling
Signal input at the sample rate fs is output as data
at the oversampling rate 8fs. This filter elimi-
nates sampling noise of 0.5465fs to 7.4535fs.

* 4fs oversampling
Signal input at the sample rate fs is output as data
at the oversampling rate 4fs. This filter eliminates
sampling noise of 0.5465fs to 3.4535fs.

3. Digital de-emphasis filter

An IIR filter is used to revive the gain and phase

characteristics of the de-emphasis filter.

* De-emphasis mode selection (DIEM input)
De-emphasis ON (DIEM input = H or open)
De-emphasis OFF (DIEM input =L)

* Filter coefficient selection (FSEL1 input, FSEL2
input)

fs coefficient selection
fs=32kHz | 44.1kHz | 48kHz
JFSELL | H | Lo | L.
FSEL2 H L H

« Features of the digital de-emphasis filter
The IIR achieves almost ideal gain and phase
characteristics, so there is no distortion and varia-
tion due to component parameters. The primary
objective of de-emphasis is to reduce quantization
noise in the high-frequency band and widen the
dynamic range. However, de-emphasis in the
digital stage narrows the dynamic range. This
digital filter ensures a sufficiently wide dynamic
range by minimizing the level of requantization
noise by the following measures:
1) 8fs or 4fs oversampling output
2) Noise shaper
3) 18-bit or longer output word length
4. Digital attenuator
Attenuation is possible in 0.188 dB steps from 0 to -
96 dB. Lch and Rch outputs can be attenuated inde-
pendently. The attenuation level is given by the fol-

lowing equations:
Attenuation (L) = attenuation setting (L) x 0.188
dB;Lch
Attenuation (R) = attenuation setting (R) x 0.188
dB; Rch
» Relation with soft mute mode
When the soft mute mode is ON (SOFT flag =
L):
When an attenuation value is set, attenuation
changes gradually in 0.188 dB steps until it
reaches the level given by the above equation.
(See Figure 1.)
When the soft mute mode is OFF (SOFT flag =
H):
When an attenuation value is set, attenuation
immediately changes to the level given by the
above equation.
5. Mute
The maximum attenuation value (511) is set in
the mute mode (i.e., attenuation of 95.9 dB).
When the mute mode is reset, attenuation returns
to the previous setting. (When the setting is
changed externally while in the mute mode, at-
tenuation changes to the new value.)
» Mute mode selection (MUTE input)
Mute mode ON (MUTE input = H or open)
Mute mode OFF (MUTE input =L)
» Relation with soft mute mode
When the soft mute mode is ON (SOFT flag =
L):
Gradual attenuation in 0.188 dB steps (See Fig-
ure 2.)
When the soft mute mode is OFF (SOFT flag =
H):
Direct attenuation to the specified level
6. Soft mute
When the soft mute mode is ON, noise generated
by the attenuator setting (MC4, MC5, MC6) or
mute ON/OFF is prevented by gradual attenua-
tion.
« Soft mute mode selection (SOFT flag)
Soft mute mode ON (SOFT flag = L)
Soft mute mode OFF (SOFT flag = H)

| M W ‘

AR

Figur]i * When the attenuator setting is changed
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flag)

* Qutput data format
MSB first
Switching between 2's complement and COB
(complemented offset binary) (COB flag)

2's complement format (COB flag=L)
COB format (COB flag = H)
» Floating output system
In the floating output system, a 6 dB-step analog

attenuator is provided after D/A conversion and
controlled (switched) according to the digital at-
tenuator setting. Ordinary digital attenuators use
only the low-order bits of the DA converter when
a large attenuation value is set, which narrows the
dynamic range.
The floating output system does not suffer this
problem. The 6-dB step attenuator is switched
statically according to the digital attenuator set-
ting, so errors in the analog attenuator stage do
‘not adversely affect sound quality.
In floating output, a word is configured from the
DA data and analog shift words. (See Figure 5.)

—

MAX 24 bies when CKSL = H (192, 354fs mode) —
16 18, 20bit = (1~ Thit —~;

1|1
1171
2[4

DA data word Analog shift word

Figure 5 Configuration of Output Word

S|213[4|5

wwne
AN

* DA data word
This data word is input to the DA converter for
analog conversion. Data value Nda is expressed
as follows:
Nda = Nreal/Nas
where Nreal is the true data value, and Nas is the
value (1, 1/2, 1/4, ....) of the analog shift part.
* DA data word bit selection (LDA1 flag,
LDA2 flag)
Selection can be made from 16, 18 and 20
bits.

DA ouput part, No. of bits . LDA!flag : LDA2 flag
e :
20 : L : H
* Analog shift word

Word for controlling the analog attenuator stage
following the DA converter

SMS803AP/APT

* Maximum shift bit (Las) selection
(LAS1,LAS2, LAS3 flag)
When the configuration of the analog attenuator
is 1, 172, 1/4 ... 1/2* (K< 6), set the following:
Las=K
When Las is set from 1 to 6, bits 2 to 7 are output
as the analog shift word. Each bit is output MSB
first and weighed with 1, 1/2, 1/4 ... 1/2K. Only 1
bit corresponding to the digital attenuator value is
active (H) while the rest are set to 0 (L).

Note:

When the CKSL input is H (192fs/384fs clock
mode), the sum of DA word bits and analog shift
word bits must not exceed 24 (Lda + Las < 23).

:“uf that can be
32- 64~ 9%~ 128~ 160~ 192~ [ CKSL=H

uslun fo-
‘m“ LAs ¢ : OB~ -6B.- -124B~ -184B~ -2448~ -30dB - - 3648 (-n

(*1) The DA data length is not limited when CKSL =L, so any
combinations of 16, 18 and 20 bits are possible.

* Qutput timing

: Outputmode
Item Symbol ‘8fsLR (4fSLR 4fsLR
Bnclockpmod § Tm Tsvs '2sz~rs
CKSL =H : %szvs 24szvs 48me
CKSL =L 32sz'rs 32>(Ts'rs 164 x Tsys

Tsys; Internal system clock period (See 8. System clock.)
Tb, Tw: See the figure below.

Tw -

r—l_dahls ——tLeti i
MSB2 3 4 5 -
rx > XX XN

Data output

BCKO

1
WCKO ——0.25Tw 0.75Tw
{(WCPL-L )

—
(WCFL~=H)
De-glitch

=——05Tw ——{—Tb
— —

Figure 6 Output word
When the floating system is not in use
(Las = 0: LAS1, LAS2, LAS3 flags=L)
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SM5B03APIAPT

Lda bits ——| o
Data cutput 'xsi‘x o _'i'm;,i -
[}
O ; i
BCKO NN . —
i !
WeKO — 0.25Tw 0.75Tw
(WCPL=L) ™ —
{ — —
(WCPL=H) L 2.5Th | —T
De-glitch —

Figure 7 Output word
When the floating system is in use (Las = 1)

12. Attenuation register (RattL, RattR) and mode
flag register (Rmod) setting
(MS1 to MS3 input, MDT input, MEN input)

Mode set control input - ,
MCO: L L L : Read MDT input to MSIPO
: : and simultaneously shift
i, . MSIPO by 1 bit (READ).
MCl: H L L : Increment the attenuation
iregister (L, R) by 1 (INC
MC2i L H L - Decrement the atiénuation
:  register (L, R) by 1 (DEC,
MC3: H H L : Set the attenuation register (L,
cooiibiiiic ., R) 100 (Reset Rattl, RattR).
MC4: L L H : Transfer the MSIPO contents
z : to the attenuation register (L)
et (MSIPOtoRaul).
MC5: H L H : Transfer the MSIPO contents
:  to the attenuation register (R)
e L(MSIPO toRauR).
MC6: L H H : Transfer the MSIPO contents
: : to the mode flag register
MC7T: H H H  Reset the mode flag register
: { Rmod (set all flags to L).
: Reset the attenuation register
R :(L, R) (Reset RattL, RattR).
R  Reset the operation output
i : timing counter.
MSIPO; serial — parallel conversion register

; rising edge

* Attenuation register (Ratt(L) and Ratt(R)) setting
Of all the functions listed in the table above, 6
functions have an effect on the attenuation
registers.

(MC1) Increment the attenuation register by 1 (this
increases the attenuation by 0.188 dB).
Ratt (L) + 1 — Ratt (L)
Ratt (R) + 1 — Ratt (R)
The register value will not change when it
is the maximum value (511).

(MC2) Decrement the attenuation register by 1
(this decreases the attenuation by 0.188
dB).

Ratt (L) - 1 — Ratt (L)

Ratt (R) - 1 — Ratt (R)
The register value will not change when it
is the minimum value (0).

(MC3) Reset the attenuation register (attenuation 0

dB).

0 - Ratt (L)

0 — Ratt (R)
Figure 8 and Figure 9 show examples of
the attenuation register settings using MC1
to MC3.

(MC4) (MC5) Transfer MSIPO register contents to
the attenuation register.

MSIPO — Ratt (L) (with MC4)
MSIPO — Ratt (R) (with MC5)
The MSIPO register must be set with
[MCO] prior to using MC4 or MCS5.
See Figure 10 and Figure 11.
(MCT) Reset the attenuation register.
0 — Ratt (L)
0 — Ratt (R)
This function also resets the mode flag reg-
ister (Rmod) and the operation output tim-
ing counter at the same time.

<

<

SM5803

v —D._sr{>__ Ms3
-I-ﬁ -—=i_>_'_m

-O'LDE?—% MS1
et

Figure 8 Example of attenuation register setting
circuit using MC1, MC2 and MC3
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SMS803AP/APT

POWER ON

RESET )
RESET
TRC I" I.I:. |I i’
m—_r I .;I li_l L4
ATTO T =I i: =: ii H_

: i
1 1
it v v v A

« Internal operation timing reset
(MC7) When this function is input, the internal

operation and output timing counter is
synchronously reset with the start edge of
LRCI. This is useful for synchronizing the
external input clock (LRCI) with the inter-
nal operation/output timing at the start of
the jitter-free mode (SYN flag = L).

This function also resets the mode flag

MS3 _ 1\ H 3 [ 1 ! 1
W'”‘ﬂf‘_{‘\ _‘W—q— register and the attenuation register at the
ATTENUATER MC7 MC1 MC1 ﬁ1 MC1 MC2MC2 '43 same time.
VALUE 7 )
(Leh Rer) — 4 LA R R L B
_ ) o Notes:
Figure 9 (Figure 8) Operation timing 1. This IC must be reset entirely in the (MC7)
mode after power-on.
2. To perform 4-times oversampling, the IC must
CPU |4DDRESS MS1 operate once in the 8-times mode at power-up
i l E Jﬁ— MS 2 or thereafter. The circuit shown below acti-
MS3 vates 8-times oversampling at power-up.
|nmm oy SM5803)
J MEN SM5803
[ DATA Do X Vs
Ne———+ MDT
il
Figure 10 Example of attenuation register setting Ly
circuit using MCO, MC4 and MC5 Approx. 300 pF 75

Figure 11 Operation timing of (Figure 10)

» Mode flag register (Rmod) setting
Of all the functions listed in the above table, 2
functions have an effect on the mode flag
register.
(MC6) Transfer MSIPO register contents to the
mode flag register (Rmod).
MSIPO — Rmod
The MSIPO register must be set with
(MCO) prior to using this function.
See Figure 12 and Figure 13.
Reset the MSIPO register (Rmod) (i.e. set
all flags to L). This function also resets
the attenuation register and operation out-
put timing at the same time.
See the table below on the right.

MC7)

The time required for taking 8X L must be at least
half (1/2) the LRCI clock period when the XTI

clock is ON.
MDT
13 LRPL |
12 T
C‘ 11 ==
2 10 10{ LDA1
3| 9 9] LAS3
-.‘g! 8 8| LAS?2
& | 7 7} LAS1
"=,| 6 6] COB
' 5 5| WCPL
b e s
3 3| SYN
2 2
1| 1] Iwig
MSIPO

Figure 12 Mode flag register contents
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List of mode flag settings (*Note 1)

Mode flag | Value State
LRPL | L |Startontherisingedge of LRCI
H | Start on the failing edge of LRCI
OMD L z:mp-ﬂmmqum(m%-u
: H H i H LR alternate ion (when 8X =
TN T i G152 CH D e
ADDRESS : H i ; i
(AD - AZ) _X 0 1 . X6 LDAIL
P i : LDA2
WV T\UNNNN\YTTI N | CNeeDd
1] . » - . " M
MISPO SETTING MODE LAS1
LAS3

Figure 13 Mode flag setting using MCO and MC6 |-Soee2-
(circuit of Figure 10 is in use)

=

WCPL
NS
SYN
SOFT
B TIMING CHART WIS L | Tput data word lengih, 16 bits
H | Tpui data word leagih, 18 bits
(*Note 1) All are reset to "L" reset.
1. INPUT TIMING (DIN, BCKI, LRCT) (*Note 2) mﬁofmmwmmuﬂbe?_‘imm
when CKSL = H (192fs/384fs mode).
INPUT WORD !/ .. i+
DIN D3 X D2 X Dp1 X DOo(LSB) X . Y
i H : I H
LS S N e NP e N s U < N
1] 1
1] 1
LRCI ; D 4
i H
SIPO SIPO SIPO  g1po SIPO
SHIFT SHIFT SHIFT “-i5 SHIFT
IN IN IN  parog IN
Lch DATA ] Rch DATA [
i e . i
] ]
DINTTIITITIT 557 55 o711 I I I O S =57 5% o710 M
oS an ity iy ey I iy i e Ty T T T I a0
LRCI T ! T |
(LRPL=L) : L —
IRCT—
(LRPL=H);

Figure A Audio data input timing
The 16 bits (when IW18 flag = L) or 18 bits (IW18 flag = H) immediately preceding the changing
edge of the LRCI input clock are latched as input data.
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Output timing (DOL, DOR, BCKO, WCKO, DGL, DGR)

Las|Ldd j-— T WORD — |
DOL,(DOR) T W=l ¥ ¥ ¥ ¥ T ¥ X ¥ ¥ ¥ ¥ Y ¥ 7 T T R G
i =_ : L L TARAE
o l16 { WW | , | IS
{m[‘.(m] I Y Y vy x ¥ ¢ T X T T XV 7 v T
\ ; 3 } ' H
0|18 BOKO —+— : 1

ol 1

]

1

| I 1 i 1 i T

i ' Pty 1 |

{DOL.(]XR)! o e G G G S e Y Y ¥ ! :
b 2

A, L"ﬂ_
BXO ! ANNANANANNANNAANN VoV 5
1]16 i 1 1 W : Shift data l
DOL,(DOR)T. Gy X ¥ ¥ ¥ ¥ Y ¥ ¥ ¥ ¥ ¥ ¢ ¥ X v x T X xn ! VR
1 {20 - 1 1 ! Shifidata = P
.DOL, (DOR) - P . D S G G G- G N i
BCKO | ANANANANAANNNNAANNNNANANANNN L
6|16 i 1 ! I Shiftdata = |
:DOL, (DOR) X X X YT X XX ¥ ¥ D D D D S W S S
BCKO AN AN AN NN NS WS
ol e w0 ) ! '. O
Cwore teg=L. )} P 'a R
k., ! 1 ' 1 1
(worLtg=H 71| - ; T
DGL,(DGR) : = L
(DGR) Il ' "‘L-'“ ! L
. ! v - v ,."’
[ i LI I B
Figure B Unit output word timing (when CKSL = H)
Lda: Number of DAC bits
Las: Number of analog shift bits
{Las|Lda N T WORD
o |1e| § DOL,(DOR) oo
BCKO. PV LY VY V.V V L AN
| r L] 11
1 {mL'(Im 1 1 ¥ 1 131 3TY 1 131X TIT b | ; :. 1
0)18 BCKO. AL ! NANTS
L ) — :
o | 5| { DOL.(DOR) - — )
BCKO, 3 :
' ' } MLV — AN
i {DOL.(DCR) lsscsssnssvssveeessnUlll '
1116 BCXO H 2 17
T W\f
5 2[:' { ng(ﬁ()) 2 1 1 1 131 3 Y I I 1 13 .1 A .IIF\! :
1] 20| L
| H |} Skitdm 1 i v
6116 {mx'-(xg’ Y Y Y Y Y YXYXYYYIXYX )
NANNNNNNANNNANNANY A AN
* , VY MAA AV
si] DOL.(Q% ! Y Y Y XXX XXXYYY XX XXXX XL XXX '
— MNAAMANAA s
WCKO R i
= W
( wCPLflag=L)) H J : 1 T \
wcko _ | i : .
( WCPLflag=H) H I 1 !
ml] . L -
.(ma) A I :yl : : : —\_
(DGR)__ry i M~ t e

Figure C Unit output word timing (when CKSL =L)
Lda: Number of DAC bits
Las: Number of analog shift bits
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DOL —-i- Lchdata — PR .
DOR * A
WoKo ——t——————rr————— _
L=L ' = -'Aw-l Wl L ':\-' ) ‘-_‘-1_ e I
L -l' — S T e
FSCO__| — - o —
f=—------------- T WORD e —
i PO oy
1 - -—""---'..'._ [ N .' .
DOL 1. WORD - ' ' : .
¥ + 0 T : ll|
DGR . : !
FSCO _i i —

Figure D Output timing in 8fs LR paralle] output mode (8X = L, OMD flag = L or

" 1

T o e e e e e e

—— ' —-la_—-— -

L

Ufs - i g o . |

&

or 384 fs Rch

» System clock: Pair starting from 256 fs
or 512 fs Leh

* System clock: Pair starting from 192 fs

]
DOR  —i ,
DOL — _ Lehdm i Rchdm
WCKO ! i '
(WCPL—L)_!—' —
L . .  E—
T T - - H =
DGR B o — 3
FSCO ! f— g
1 1
—---- T WORD —---—-E---—— T WORD ----— %
T . 3
DOL (L WORDIWORTT . . , 3
DGR i I ! : . Z
i ' 1 ] ! :
FS00 __—i-__l : i i ! [ i i r
— e emmm e Vfs - —————-
Figure F Output timing in 4fs LR alternate output mode (8X = H, OMD flag = L)
DOL  —  ldd=
DOR ~ — Rdda —
WCKO [ —— ;
(WCPIPL)_i_' :——
DGR _rl—'—|__ri-—-
' ) 1
FSCO _| —t
—— - T WORD -—--—j
T WORD__--~"" [
DOL Ha— ; : : i '
DGR ~ ———— —t
FSCO ——1 = : . L+
e—mme-meemeeem 1/fs memmmmmmm—e oo

Figure G Output timing in 4fs LR parallel output mode (8X = H, OMD flag = H)
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B TYPICAL APPLICATION

1. Input connection examples

X’ tal(16.9344MHz)

k=

SONY T AT |16:9344MEEz
i LBCK[— - LRCI SM5803
iigg DA A e oI
CIT0L: BCKI
PSSL SLOB 1 CKDV
MATSUSHITA  XCK 15;33:;? XTI
R/L % LRCI
MN6617 / SM5803
SRDATA DIN S
SRCK poky CRPLflag=
| SEL IPSEL Gjrw
YAMAHA OA [16-9344MHz |ymy
YM3623 L/R|—44:1kz _ITRCT
DO DIN SM5803
BCO BCKI
C i)v'
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Output connection examples
(1) Example of using 16-bit 2DAC (8fs, 4fs LR parallel output mode)

BURR- BROWN
CLOCK
— L.E PCM56 S/H ——ORch
BCKO — DATA
WCKO
SM5803 DOR S p—
DOL
DGL CLOCK
L. E PCM56 S/H F—QLch
— DATA

@ 8fs LR parallel output 8X input =L, OMD flag=L
@ 4fs LR parallel output 8X input = H, OMD flag = H

(2) Example of using 16-bit IDAC (4fs LR alternate output mode)

1
~— S/H Rch
BCKO BURR - BROWN O
WCKO L CLOCK
SM5803 DOR ‘— L.E PCM56 |—
DOL DATA
Bor—
] — s/H ——OReh
]

@ 4fs LR parallel output  8X output = H, OMD flag =L
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