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CS4218

16-Bit Stereo Audio Codec

Complete CMOS Stereo Audio Input

and Output System featuring:

General Description

The CS4218 Stereo Audio Codec is a monolithic
CMOS device for computer multimedia, automotive,

® Delta-Sigma A/D and D/A Converters using and portable. audip applications. It perf_orms A/D and
64x Oversampling. D/A conversion, filtering, and level setting, creating 4
o _ audio inputs and 2 audio outputs for a digital computer
® Input Anti-Aliasing and Output Smoothing system. The digital interfaces of left and right channels
Filters. are multiplexed into a single serial data bus with word
® Programmable Input Gain (0 dB to 22.5 dB). rates up to 50 kHz per channel.
o ) ADCs and the DACs use delta-sigma modulation with
zéo rgénmable Output Attenuation (0 dB to 64X oversampling. The ADCs and DACs include digi-
: )- tal decimation filters and output smoothing filters
® Sample frequencies from 4 kHz to 50 kHz. ic:}rgc;”tigr\s/vhich eliminate the need for external anti-alias-
. . . 0 )
-Il‘-oHvl\s 2'%%3(%]}3;1%3 0.02% for DAC. The CS4218 is pin and function compatible with the
' ' CS4216 when used in Serial modes 3 and 4. See the
® | ow Power Dissipation: 80 mA typical. Appendix A at the end of this data sheet for details.
® Power-Down Mode : 1 mA typical. IS is a trademark of Philips.
® Pin Compatible with CS4216 when used in
Serial Modes 3 and 4 (See Appendix A).
2 . : Ordering Information:
°
“S(TM) Compatible Serial l\/.Io.de (SM5). CS4218.KL 0° to 70°C 44-pin PLCC
® Operates from 5V or 3.3V Digital Power CS4218-KQ 0° to 70°C 44-pin TQFP
Supply. Requires 5V Analog Power Supply.
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RECOMMENDED OPERATING CONDITIONS (AGND, DGND = 0V, all voltages with respect

to OV.)
Parameter Symbol Min Typ Max Units
Power Supplies: Digital VD 4.75 5.0 5.25 Vv
Digital (Low Voltage) VD 3.0 3.3 3.6 \%
Analog VA 4.75 5.0 5.25 \Y,
Operating Ambient Temperature TA 0 25 70 °C

ANALOG CHARACTERISTICS(Ta = 25°C; VA, VD = +5V; Input Levels: Logic 0 = 0V,

Logic 1 = VD; 1kHz Input Sine Wave; CLKIN = 12.288 MHz; SM3 Slave sub-mode, 256 BPF; 0dB gain/attenu-
ation;Conversion Rate = 48 kHz; SCLK = 12.288 MHz; Measurement Bandwidth is 10 Hz to 20 kHz; Unless oth-
erwise specified.)

Parameter * ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Units
Analog Input Characteristics - Minimum gain setting (0 dB); unless otherwise specified.
ADC Resolution 16 - - Bits
ADC Differential Nonlinearity (Note 1) - - +0.9 LSB
Instantaneous Dynamic Range (Note 3) IDR 80 84 - dB
Total Harmonic Distortion THD - - 0.02 %
Interchannel Isolation - 80 - dB
Interchannel Gain Mismatch - - 0.5 dB
Frequency Response (Note 1) -0.5 - +0.2 dB
Programmable Input Gain - 22.5 - dB
Gain Step Size - 15 - dB
Absolute Gain Step Error - - 0.75 dB
Gain Drift (Note 1) - 100 - ppm/°C
Offset Error 0dB Gain - - +50 LSB

22.5dB Gain - - +500 LSB

Full Scale Input Voltage 25 2.8 3.1 Vpp
Input Resistance (Notes 1,2) 20 - - kQ
Input Capacitance (Note 1) - - 15 pF

Notes: 1. This specification is guaranteed by characterization, not production testing.
2. Input resistance is for the input selected. Non-selected inputs have a very high (>1MQ) input resistance.
3. Operation in Slave sub-modes may yield results lower than the 80 dB minimum.

* Parameter definitions are given at the end of this data sheet.

Specifications are subject to change without notice.

DS135F1 3
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ANALOG CHARACTERISTICS (Continued)

Parameter * ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Units
Analog Output Characteristics - Minimum Attenuation; Unless Otherwise Specified.
DAC Resolution 16 - - Bits
DAC Differential Nonlinearity (Note 1) - - +0.9 LSB
Total Dynamic Range TDR - 93 - dB
Instantaneous Dynamic Range IDR 80 83 - dB
Total Harmonic Distortion (Note 4) | THD - - 0.02 %
Interchannel Isolation (Note 4) - 80 - dB
Interchannel Gain Mismatch - - 0.5 dB
Frequency Response (Note 1) -0.5 - +0.2 dB
Programmable Attenuation (Note 5) - -46.5 - dB
Attenuation Step Size (Note 5) - 15 - dB
Absolute Attenuation Step Error (Note 5) - - 0.75 dB
Gain Drift (Note 1) - 100 - ppm/°C
REFBUF Output Voltage (Note 6) 1.9 2.1 2.3 \%
Maximum output current= 400 pA
Offset Voltage (Note 7) - 10 - mV
Full Scale Output Voltage (Note 4) 2.4 2.7 3.1 Vpp
External Load Impedance 10k - - Q
Internal Resistor Value for LOUT and ROUT 400 600 800 Q
Deviation from Linear Phase (Note 1) - - 1 Degree
Out of Band Energy (22 kHz to 100 kHz) - -60 - dB
Power Supply
Power Supply Current  (Note 8)  Operating (VD = 5.0V) - 80 100 mA
Operating (VD = 3.3V) - 65 85 mA
Power Down - - 1 mA
Power Supply Rejection (1 kHz) - 40 - dB

Notes: 4. 10 kQ, 100 pF load.
5. Tested in SM3, Slave sub-mode, 256 BPF.
6. REFBUF load current must be DC. To drive dynamic loads, REFBUF must be buffered.
AC variations in REFBUF current may degrade ADC and DAC performance.
7. No DC load.
8. Typical current: VA = 30mA, VD = 50mA with VD = 5.0V. VA = 30mA, VD = 35mA with VD = 3.3V.
Power supply current does not include output loading.

* Parameter definitions are given at the end of this data sheet.
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SWITCHING CHARACTERISTICS (Ta = 25°C; VA, VD = +5V, outputs loaded with 30 pF; Input
Levels: Logic 0 = 0V, Logic 1 = VD)

Parameter Symbol Min Typ Max Units

Input clock (CLKIN) frequency SM3 Multiplier Mode | CLKIN 64 768 800 KHz

SM3 Master and Slave Modes, SM4, SM5 | CLKIN | 1.024 12.288 12.8 MHz
CLKIN low time tckl 15 - - ns
CLKIN high time tckh 15 - - ns
Sample Rate (Note 1) Fs 4 - 50 kHz
DI pins setup time to SCLK edge (Note 1) ts2 10 - - ns
DI pins hold time from SCLK edge (Note 1) th2 8 - - ns
DO pins delay from SCLK edge tpd2 - - 30 ns
ECLK and SSYNC .Ol.JtPUt All master Modes (Note 1) | tpd3 - - 50 ns

elay from CLKIN rising

SCLK period All master Modes (Notes 1,7) | tsckw - 1/(Fs*bpf) - s
Slave Mode 75 - - ns
SCLK high time Slave Mode | tsckh 30 - - ns
SCLK low time Slave Mode | tsckl 30 - - ns
SDIN, SSYNC setup time to SCLK edge Slave Mode ts1 15 - - ns
SDIN, SSYNC hold time from SCLK edge Slave Mode th1 10 - - ns
SDOUT delay from SCLK edge tpd1 - - 28 ns
Output to Hi-Z state bit 64 (Note 1) thz - - 12 ns
Output to non-Hi-Z bit 1 (Note 1) thz 15 - - ns
RESET pulse width low 500 - - ns
CCS low to CCLK rising SM4 (Note 1) | teslce 25 - - ns
CDIN setup to CCLK falling SM4 (Note 1) | tdiscc 15 - - ns
CCLK low to CDIN invalid (hold time) SM4 (Note 1) | teedih 10 - - ns
CCLK high time SM4 (Note 1) | teclhh 25 - - ns
CCLK low time SM4 (Note 1) | tcelhl 25 - - ns
CCLK Period SM4 (Note 1) | tcelkw 75 - - ns
CCLK rising to CDOUT data valid SM4 (Note 1) | tcedov - - 30 ns
CCLK rising to CDOUT Hi-Z SM4 (Note 1) | tecedot - - 30 ns
CCLK falling to CCS high SM4 (Note 1) | tceesh 0 - - ns
RESET low time prior to PDN rising trph 100 - - ns
RESET low hold time after PDN rising trhold 50 - - ms

Notes: 7. When the CS4218 is in master modes (SSYNC and SCLK outputs), the SCLK duty cycle is 50%.
The equation is based on the selected sample frequency (Fs) and the number of bits per frame (bpf).

DS135F1 5
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DIGITAL CHARACTERISTICS (Ta = 25°C; VA = 5V, VD = 5V or 3.3V)

Parameter
High-level Input Voltage
Low-level Input Voltage
High-level Output Voltage at Ig = -2.0 mA
Low-level Output Voltage at Ip = +2.0 mA
Input Leakage Current
Output Leakage Current
Output Capacitance

Input Capacitance

Symbol Min Typ Max Units
VIH 2.0 - VD+0.3 \Y
VIL -0.3 - 0.8 V
VOH VD-0.3 - - Vv
VOL - - 0.2 \/
(Digital Inputs) - - 10 A
(High-z Digital Outputs) - - 10 A
(Note 1) | CouT - - 15 pF
(Note 1) CIN - - 15 pF

DS135F1
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A/D Decimation Filter Characteristics

Parameter Symbol Min Typ Max Units
Passband 0 - 0.40Fs Hz
Frequency Response -0.5 - +0.2 dB
Passband Ripple (0-0.4Fs) - - +0.1 dB
Transition Band 0.40Fs - 0.60Fs Hz
Stop Band 0.60Fs - - Hz
Stop Band Rejection 74 - - dB
Group Delay - 8/Fs S
Group Delay Variation vs. Frequency - 0.0 ps

D/A Interpolation Filter Characteristics

Parameter Symbol Min Typ Max Units
Passband 0 - 0.40Fs Hz
Frequency Response -0.5 - +0.2 dB
Passband Ripple (0-0.4Fs) - - 0.1 dB
Transition Band 0.40Fs - 0.60Fs Hz
Stop Band 0.60Fs - - Hz
Stop Band Rejection 74 - - dB
Group Delay - - 8/Fs S
Group Delay Variation vs. Frequency - - 0.1/Fs ps

ABSOLUTE MAXIMUM RATINGS (AGND, DGND = 0V, all voltages with respect to 0V.)

Parameter Symbol Min Typ Max Units
Power Supplies: Digital VD -0.3 - 6.0 V
Analog VA -0.3 - 6.0 Vv
Input Current (Except Supply Pins) - - +10.0 mA
Analog Input Voltage -0.3 - VA+0.3 \%
Digital Input Voltage -0.3 - VD+0.3 \%
Ambient Temperature (Power Applied) -55 - +125 °C
Storage Temperature -65 - +150 °C

Warning: Operation beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.

8 DS135F1
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Ferrite Bead

————— 2.0
+5V ‘ e < +5V
Supply S - 4 |1pF JoapF +]1pF | 01pF Analog
;; ;; Q; ;; If a separate +5V
o4 Analog supply is used, remove
4 the 2.0 ohm resistor
VD VA
. 15 £ 2 1.0uF  Right
E'_”i t'“ 2 26| oIN2 ROUT Audio
'9 40k Output
0.0022pF
NPO
See Analog Inputs section Left
for suggested input ciruits. 16 +|| 210uF et
LOUT Audio
40 k Output
- 0.0022uF
Line In 2 NPO
Left LIN2
21
REFBYP I +
0.1 pF 10 uF
22
CsS4218 REFGND
Line In 1 25 |RIN1
Right 3
CLKIN [«
2
RESET [,
—— |13
To Optional 20 PDN ‘43
o < ° REFBUF
Input Buffers L SbouT 42 Controller
0.47uF <
SDIN a4
SCLK ‘1
27 SSYNC |«
Line In1 LIN1 33
Left < b1
37
40 > DO1
<—» MF1:F1/CDOUT
i Al
Parallel Bits | 39 MF2:F2/cDIN SMODES [*,
or <
35
Sub-Mode | ¥ MF3DISIFIICCL :mggz 29 | Mode
Settings MF4:MA/CCS 31 Setting
or a8 _ MF7:SFS1
MF5:DO2/INT .30
Control Port 34 MF8:SFS2
» MF6:DI2/F1 6 c
FILT 7 FILT
AGND DGND 0.47uF [ Required only for SM3
Multiplier Sub-Mode
2] dl
Refer to the Analog Inputs
Note: AGND and DGND pins MUST be on the same ground plane section for_ termlnatlng
unused line inputs.
All other unused inputs
should be tied to GND. AllNC
pins should be left floating.
Figure 8. Typical Connection Diagram
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OVERVIEW

The CS218 contais o analog-¢-digital con-
verters two digital-to-analog conveers,
adjugable input gan, and adjusble outputlevel
control Since the convertersontin all the re-
quired filters in digital or sampled analogform,
the filters frequency respoes tack the ample
rate of he CR1218. Only a imgle-poleRC filter
is required for the analg inpus and oytuts
Communication with the C&218is via a erial
port, with separate pinsfor data nput and out
put. The fiters and conveets opera over a
sanple rake range of 4 kHz to 50 kHz.

FUNCTIONAL DESCRIPTION
Analog I nputs and Outputs

Figure 8 ilustrates the suggeted connecton dia-
gram for the CS4218. The line level inputs,
LIN1 or LIN2 and RIN1 or RIN2, areselected
by aninternal input multiplexer. This multiplexer
is a source @dector and isnot desgnedfor reat
time svitching betveen inpus atthe ample rate.

When using the CS4218 as adrop-h replace-
ment for the CS4216, existing recommended
circuits (shown n the C34216 data sheet) may
be used asis without any nateabk degradabn
in peformance. Brformance my vary with
userspecfic input circuits amd should be
checked when contgstating the use ofC34218
in existing C34216 degyns

Unused analg inpus tat are notsekbctedhave
a very high input impedance so they my be
tied to AGND diredly. Unusel analog mputs
that are seleed shald be tied to AGND
through a0.1 uF capadior. This preveints ary
DC current flow

The aralog inputs ae sngle-ended and iet-
nally biased to he REBUF voltage (hominally

0.33 UF
RIN1
or
RIN2
300 pF

— NPO
>

5.6K

Line In
Right

oO——

—— NPO
5.6K 300 pF

Line In LIN1
C%/\/\/#P—‘ }% or
Left

LIN2
56K 0.33 uF

Figure 9. LineInputs.

2.1V). The REFBUF outputshoutl be bufered
if it is to be used for microphore phantan
power

The use of a singtpole RC filter is recom
mended foruseas an exdrnal ani-alias filter for
the C34218 The maximum cutoff frequeng
(lowpas) shoud not exceed 200 kHz. Fower
value for cuttoff frequencymay be u®d, and is
dependent upon the apptation’s input band
width.

The CS4218 inpstwill accepta 1M¥ms sgnal
so adivide bytwo resstor netvork will serve as
a front-end nterface © 2 Virms line level sys-
tems. Figure 9shows asimple inputcircuit that
includes again of 0.5and the required RElter.
The gain of 0.5 wldsa full scaleinput sensitiv-
ity of 2 Vims with the C54218 programale
gan st to 0.

The amalog ouputs ae also singe-ended and
centered around theBHRBUF voltage. ACcou-

pling capaciors of >1 pF are ecommended

Refer to Figure 8 for be recommended analog
outputcircuit.

12
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CS4218

When using the CS4218 as adrop-n replace-
ment for the C54216, he externh 600 ohn
seres resstors onLOUT and ROUTare notre-
quired, snce they are pa of the CS4218
internal circuitry.

In applications whereboth C$4218 andC$4216
are to be u=d, a board sff option shoutl be
included n the bil of materials which will allow
either a 600-ohm or a 0-ohmesstor to be ued
externaly on boh LOUT and ROUT

Offset Calibration

Both input and outputoffset voltages are rimi-

mized by internal calibration. Ofset calibration

occurs after exihg a rest or power down coneli
tion. During calibration, which takes194 frames
outputdata fromthe ADGs will be allzeros,and
will be flaggedas invalid. Also, he DAC out

puts will be muted. After powerdown mode or
power up, RESET shoutl be held dw for a
minimum of 50 ms to alow the voltage refer-

ence to settle. Changing ample rates in master

andslave nodesautonatically initiates a cabra-

tion.

Input Gain and Output Level Setting

Input gain isadustable from 0 dBto +22.5 dB
in 1.5 dB steps. Oybut level atienuaton is ad-

justable from 0 dB to -46.5 dBin 1.5dB steps

Both input and oyiut gan adjugments are inér-

nally made on zero-creggs of he analg

signal, to minimize "zipper" noise. The gain

changeaubmaicaly takes efect if azero cross-
ing doesnot occur wihin 512 frames

]

SCLK J
() | T L DI pins

DO pins latched

SSYNC

Start of

Frame
update

Figure 10. Digital Input/Output Timing

Muting and the ADC Valid Counter

The mute function alows the the ugr  turn off
the outputchannet ( LOUT and FOUT ). Prior
to muting, the dtenuation stould be gradudly
ramped to maxnum ( 46.5 dB ), &king 1.5dB
steps. Thissignificanty reduces anwnudble artk
facts that may be heard onceuting is enabled.
It is the usergegponshility to programthe srial
hostto performthe ranping.

The seral data seam contais a"Valid Data"
indicator the ADV bit, for the A/D converters
which is lov until enough clockshave passd
since reset, or low-power (power down mde)
operaton to have vald A/D dat from the filters
(i.e., unil calibration time pus he full latency
of the dgita filters hagased.)

Parallel Digital nput/Output Pins

Paralel digital inputs are generalpurpog pins
whose vales are refectedin the seral dag out-
put stream b the processorParallel digital
outpus provide avay to controlexternaldevices
using bits in the erial data nput sream All par-
allel digital pins, wih the excepion of DI1 and
DO1, are mulifunction and are defined byhé
saial mode sdected. In $rial Mode 3 naster
modesand Serl Mode 5, two dyital inputsand
two digital outputs areavailable. In Serial Mode
3 dave modesthree digtal inputs and wo digi-
tal outpus are avdable. In Seral Mode 4 only
one digital input and digtal output exigs. FQ-
ure 10 showswhen the Dlpins are lathed, and
when the DO pis are updat.

Reset and Power Down Modes

Rest placesthe C34218 nto a known tate and
mud be held low for at leas 50 ns after power
up or a hard powerdown. Inrest, the digtal
outpus are dwven low Resetsets all control daa
regider bis to zero. @anging smple ratesin

DS135F1
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master and shtve modesubmaicaly initiatesa
calibration.

An RC filter with a time consint greater than
50 msmay ke used on the RESET ph. The
CS418 RESET pin has hysterisis to ersure

proper resetwhen ugg an RC filter.

Hard power down rmde may be nitiated by
bringing the PDN pin low. All analog oytuts
will be driven to the REFBUF voltage which

will then decayto zero. Al digital outputs wil

be driven éw and then wi go to ahigh imped-
ance stae. Minimum power congmpion will

occur if CLKIN is hdd low. After leaving te
power down site, RESET $would be hetl low

for 50 msto alow the anabg vokagereference
to sttle bdfore calibration is garted.

Alternatively, soft power downmay be mitiated
in slave modes byreduchng the SAQ.K frequency
below the minimum values shown in dble 1. In
soft power down the anady ouputs are muted
and the serialdata fromthe codec Wi indicate
invalid data andhe approprate errorcode. The
paralkl bit 1/0 is gill functional n soft power
downmode.This s, in effect, a low power rode
with only the paralél bit /0O unit functioning.

Bits Per Frame Minimum SCLK
Frequency

For All Modes Except SM3 Multiplier Sub Mode
32 CLKIN / 96
64 CLKIN / 48
128 CLKIN / 24
256 CLKIN / 12

SM3 Multiplier Sub Mode
64 (16 * CLKIN) / 48
128 (16 * CLKIN) / 24
256 (16 * CLKIN) / 12

Table 1. Soft Power Down Conditions
(Slave M odes only)

Audio Serial Interface

In Seral Mode 3 (SM8), the audo <erial port
uses4 pins SDOUT, SDIN, SCLK and SSNC.
SDIN carriesthe D/A converers’ input daa and
control bits. Input data s ignored for framesot
allocated to the setted 4218. SDOUTcar-
ries the A/D converers’ output dat and status
bits. SDOUT goes ¢ a high-mpedance taite
during frames nd allocated to the selected
CHA218. £LK clocksdat in to and out of the
CHA218. SINC indicatesthe gart of a frame
and/or sib-frame. SCK and S¥YNC mug be
synchronougo the maser clck.

Serial Mode 4 (SM4) is similar to SM3 with the
exception of the control informaion. In Serial
Mode 4, the ontrol information is entered
through a seprate asynchronows contol port
Therefore, the audio seral port only contains
audio dad, which reduceshe nunber of bits on
the audo port from64 to 32 percodec. Ths is
useful for lower bit rate serial hiss

Saia Mode 5 (SMb) is compdible with the
1°S™ serial daa protocol. SM5 is a Master
mode ony. As in SM3, 4 pins are used:
SDOUT, SDIN, SCLK, and SSYNC.

The serial port probcol is bagd on framescon-

sisting ofl1, 2,or 4 sub-framesThe frame rate is
the sysem sample rate. Eachub-frame is usd

by one CR218device.Up to 4 C1218s nay be

atachedto the same serial contol lines. SB1

andSF2 are tedlow or high o indicake o each

C$4218 which swb-frame isallocated for it to
use.

Serial Data Format

In SM3 and SM5, a subframe is 64 bis in
lengh and consts of two 16-bt audp values
and two 16-bit control fields. In 314 a wsb-
frame B 32 bis in length and ony congins the
two 16-bitaudio felds the controldata s loaded
through aseparate port. Theudio datas MSB

14
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first, 2’'s complement format. ({-frame bit as
signmens are shownn Figure 13. Combl dat
bits all resetto zero.

C34218 SERIAL INTERFACE MODES

The C$4218 haghree srial port nodes, slected
by the SMODE1, SMODE2 and $10ODE3 pins
In all modes, CLKIN, £LK and SSYNC must
be derived from the same clock ©urce. S\8
was degined as an easy entaceto generalpur-
pose D®sand provilesfeaturessuch asmaster
and slawe sib-modesand varial® frame szes
SM4 is similar to SMB but splits the audio dat
from the comol dat thereby reducig the audi
seral bus bandwidt by half. Thecontol data is
trangnitted througha contol_seral port in SML.
SM5 is compaible with thel?S serial daa prot-
col.

Table 2 lists the three sal port modesavai-
able, abng with sonre of the diferences beateen
modes.The first three colmns n Table 2 setct
the serialmode. The "€LK Bit Cener" coumn
indicates whether SCLK is rising or faling in
the cerer of abit period. The "Sub-frame
Width" column indicateshow many bi arein
an individual codec’s subframe. In SM3 ad
SM4, the nunber of bits per frane is program
mabk. In allmodes SALK and S¥YNC mug be
synchronousto the maser clck. The las col
umn n Table 2 lists the maser frequenas usd
by the codecln the SM3 Multiplier sub-modes

the mater CLKIN is multiplied interndly by 16,
so a 16xB input cbck mus be provded.

SERIAL MODE 3, (SM3)

Seral Mode 3, Mater and $ave sib-modesare
enabled by seéhg SMODE3 = 0, SMODE2 = 1
and SMODE1 =0. SM3 Multiplier Sub-Modes
are enabéd by seting SMODE 3= 0, SMODE
2 =0,and SMODE 1 =0. Seral Mode 3 isde-
signed o interface eady to DSFs.

Figure 11 illustrates te seaia daa in, DIN,
sub-frame for al SM3 swb-modes. Fgure 12
aloo illustrates the serial dat out, SDOUT, sub-
frame for al SM3 sub-nodes.Figure 13shows
sub-frame bit definitions.

In SM3 maser sub-nodes, MKB:DO2 isa gen-
eral purpose output and MF6:DI2 is a general
purpose mput. The dter sk multifunction pins

are used d sekct sib-modesunder $13. In

SM3 dave sub-mdes, MB:F3 is configured as
an additonal general purpasinput

SM3 is divided into four sub-modes, Maser
(SM3-M), Slave (SM3-S), Multiplier Master
(SM3-MM), and Muliplier Save (M3-MS).
SM3-M and 3/13-S are idental to the CH4216
SM3 Maser and Shve sub-modesrespectiely.
In SM3-M and SM3-MM sub-modes the
CHA218 generateSSYNC and LK, while in
SM3-S and #3-MS sub-modes SSYNC ard

SMODE PINS | Serial |SCLK Bit | Sub-frame Bits per SCLK & Master

3 2 1 | Mode Center Width Frame (BPF)| SSYNC Frequency

0 0 0 | SM3* Falling 64 bits 64/128/256 |Master/Slave | CLKIN = 16xFs

0 0 1 SM5 Rising 64 bits 64 Master CLKIN = 256xFs

0 1 0 SM3 Falling 64 bits 64/128/256 |Master/Slave | CLKIN or SCLK = 256xFs
0 1 1 Factory Test mode

1| x| x | svma | Faling 32 bits" | 32/64/128" |Master/Slave | CLKIN = 256xFs

TContains audio data only. Control information is entered through a separate serial port.

* SM3 Multiplier sub-modes.

Table 2. Serial Port Modes

DS135F1
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SCLK musg be generatd externdly. When he
codecis the serialport master, the serialport sig-
nal transtions are contrdied with respectd the
internal anabg sanpling clock d minimize te
amountof digital noise coupdd inb the anabdg
secton. Since SYNC and SCLK are externally
derived when he codec slves o the serialport,
optimum noise managerent cannotbe obained;
therefore, master modesshoutl be usedwhen-
ever posdile. Multiplier sub-nodes aredentical
to the SM3 mades ecept the master clock,
CLKIN, is interrally multiplied by 16 A
0.47 uF capacibr must be tied b the HLT pin
when usng the Multiplier sib-modes

Sub-frame

Master Clock Frequency

In SM3-M and 313-S sub-nodes, he mester
clock, CLKIN, mus be 256 x Fsnax. For exam-
ple, given a48 kHz maximum sample frequency
the maste clock frequeny must be
12.288 MHz. h SM3-MM and SM3-MS sub-
modes, CLKIN must be 16xFsna. For
exampe, gven a48 kHz maximum sample fre-
guency the naster clock frequency mst be
768 kHz. SALK and S¥NC mug be synchro-
nous b the naster clock.

|
\4 >\
|
1 ‘ ;
a Word A »e Word B d
| | |
|
1 : | | :
N M TN O~ODO[HNM T NOINODO(—HNMITINON~ODO N M TN OINNODOHNM TN OO DO|IHINM (IO (0|00 || NMm (<
S e R R N N N N S S M e e B R S R e B SR e S e B el e =l
: : | | |
‘ l w | l
m o W oo —g m ) o oo N O A
gggog v - Qg I <
2 DAC - Left Word 200000292999 % nizi = DAC - Right Word ﬁooiﬁiiﬁmmmmmggoo
Figure 11. Serial Data Input Format - SM 3, SM5.

; |
'« Sub-frame >
|
1 ‘ ;
|
« Word A e Word B >
| ! |
|
1 ‘ ;
S ekl it e o e o e e e
OO0 0O O0O0OOOO| v v v v v v v | v || | N NN AN AN ANNANNANMM MMM MMM MM < < < < < < < <F(<F | <9000 O OO O (LD | LO| LO| OO | O WO | WO
| |
|
1 ‘ ;

m > (o HO Q2N 2| m m

n ADC - Left Word 7 0o e FIF || 0 -Ri o o

= 90 0 0 0/0|<SE HuinjusLey = ADC-Right Word 2100000001000 03dX
Figure 12. Serial Data Output Format - SM 3, SM5.
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SM3 and SM5 Subframe Bit Definitions for SDIN
Bit(s) Symbol Description Bit(s) Symbol Description
1-16 DAC-LEFT | Audio Data, DAC Left 33-48 DAC-RIGHT | Audio Data, DAC Right
2's Complement data, 2's Complement data,
MSB first (Bit 1 = MSB) MSB first (Bit 33 = MSB)
17-21 unused Unused, write with O’s 49,50 unused Unused, write with 0's
22 MUTE Mute DAC Outputs 51-55 LA4 - LAO Left Output Attenuation
0 = Outputs ON 1.5dB Increments.
1 = Outputs MUTED 00000 = no atten. (0dB)
11111 = 46.5dB atten.
23 ISL Input Mux, Left Select 56 - 60 RA4 - RAO Right Output Attenuation
0 =LIN1 1.5dB Increments.
1 = LIN2 00000 = no atten. (0dB)
11111 = 46.5dB atten.
24 ISR Input Mux, Right Select 61 DO1 Digital Output 1
0 = RIN1 0 = Output LOW
1 =RIN2 1 = Output HIGH
25-28 LG3 - LGO | Left Input Gain 62 DO2 Digital Output 2
1.5dB Increments. 0 = Output LOW
0000 = No gain (0dB) 1 = Output HIGH
1111 = 22.5 dB gain
29-32 RG3 - RGO | Right Input Gain 63,64 unused Unused, write with 0's
1.5dB Increments.
0000 = No gain (0dB)
1111 = 22.5 dB gain
SM3 and SM5 Subframe Bit Definitions for SDOUT
Bit(s) Symbol Description Bit(s) Symbol Description
1-16 ADC-LEFT @ Audio Data, ADC Left 29-32 VER3-VERO | CS4218 Version Number
2's Complement data, 0000 = Rev A
MSB first (Bit 1 = MSB) 1000 = Rev B and later
17-21 reserved These bits can be O or 1 33-48 ADC-RIGHT | Audio Data, ADC Right
2's Complement data,
MSB first (Bit 33 = MSB)
22 ADV ADC Valid Data 49-60 reserved These bits can be 0 or 1
0 = Invalid ADC data
1 = Valid ADC data
23 LCL ADC Left Clipping 61 DI1 Digital Input 1
0 = Normal 0 = Input LOW
1 = Clipping 1 = Input HIGH
24 RCL ADC Right Clipping 62 DI2 Digital Input 2
0 = Normal 0 = Input LOW
1 = Clipping 1 = Input HIGH
25-28 ER3 - ERO | Error Word 63* DI3 Digital Input 3
0000 = Normal, no error 0 = Input LOW
0001 = Input Sub-Frame 1 = Input HIGH
Bit 21 Set. * SM3-S sub-modes only
Control data is
ignored.
0010 = Sync Pulse Error
Outputs muted.
0011 = Soft PowerDown
Outputs muted.
64 unused don't care
Figure 13. SM3/ SM5 Subframe, Bit definitions
DS135F1 17
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Master Sub-Mode (SM3-M)

Master sub-mode is sekcted by sding

MF4:MA = 1, which confgures SSYNC ard

SCLK as outputs from the CS4218 During

power down, SBNC and LK are drven hgh

impedanceand during resethey both are dvien

low. In Master sub-mode the number dfits per
frame deternmes how many codecsan occupy
the ®rial bus ands ilustrated n Figure 14.

Bits Per Frame (Master Sub-Modes)

MF8:SFX sdlects the nurber of bis per frane.
The two opibns are MB:S-X = 1 which &
lects P8 bits per frame, and MF8:SFS2= 0
which slects 64 bis per frame.

Sekcting 128 bis perframe(MF8:SFX =1) at
lows two CS4218sto operag from the same
serial bus sinceeach codecequires 64 bitperi-
ods. The gb-frame ued byan individualcodec
is selected usng MF7:SFS1. MF7.SFS1 = 0 &
lects sib-frame 1which is the first 64 bits
following the SYNC pulse. MF7:SFS1 = 1 &
lects sib-frame 2 which ighe last 64its of the
frame.

Sekcting 64 bis per frane (MF8:SF2 = 0) al
lows only one (4218 b occupy the aial port
Since there 3 only one ab-frame (which is
equal to one frae), MF7:S-S1 is defined difer-
ently in this mode MF7:3S1 sdlects the format
of SSYNC. MF7:SFS1 =0 slects an SYNC
pulse one SCLK period high, directy precedng
the data as shown in the camportion of Fi-
ure 14. Thisformat is used for all other naster
and shve sub-rodes n SM3. If MF7:SFSL =1,
an aternae SYYNC formatis chosen in which
SSYNC is high during he entre Word A
(32 bits), which includes he left sanple, ard
low for the entire Wrd B (32 bitg, which in-
cludes be rightsampe. This alternate formator
SSYNC is illustratel in the botom portion of
Figure 14 andis only avaibble in Sv3-M and
SM3-MM sub-nodes wih 64 bts per frame.A

more dediled iming diagramfor the 64 bis-per
frame naster sub-nodes § shown in kgure 15.

Sample Frequency Selection (Master
ub-Modes)

In SM3-M and SM3-MM sub-modes the multi-
function pinsMF1:F1, MF2:F2, and MB:F3 are
used o6 sekct he sanple frequency diider. Ta-
ble 3 ists the decoding for theanple frequency
selectpins where he sampt frequencysekcted
is CLKIN/N. Also $own are the anple fre-
guenciesobtaned by usg one oftwo exampe
master clocks: either 12.288 Nz or
11.2896MHz. Changng sanmple frequency awk
matically initiates a cabration cycle.

Fs (kHz)
MF1: | MF2: | MF3: N with CLKIN
or 16xCLKIN
F1 F2 F3 12.288 | 11.2896
MHz MHz
0 0 0 256 48.00 44.10
0 0 1 384 32.00 29.40
0 1 0 512 24.00 22.05
0 1 1 640 19.20 17.64
1 0 0 768 16.00 14.70
1 0 1 1024 | 12.00 11.025
1 1 0 1280 9.60 8.82
1 1 1 1536 8.00 7.35

Table3. SM3-M/SM3-MM/SM5, Fs Select
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|
T I8 solK pe o FRAME (n+2) ——————»—— N
128 SCLK Periods | (n+2) : FRAME (n+3)
|
! |
| |
| |

Sub-frame 1 Sub-frame 2 Sub-frame 1 Sub-frame 2 Sub-frame 1 MES:| ME7:|sub-
T T T T T " *
DATA Word A | WordB | Word A | WordB | WordA | WordB | Word A | WordB | Word A | Word B SFS2| SFS1frame
| ‘ ‘ ‘ ‘ ‘ 1 1
1 2

sstcﬂ H I

| | | | |

“ FRAMEn ™ FRAME (n+1) "% FRAME (n+2) —— FRAME (n+3)—>*—— FRAME (n+4)
! 64 SCLK Periods
|

|

Sub-frame 1 Sub-frame 1 Sub-frame 1 Sub-frame 1 Sub-frame 1 MF8:| MF7:| Sub-
paTA | Word A | WordB| WordA | WordB| WordA | WordB| WordA | WordB| WordA | Wordg| SFS2 SFSlirame
L L L L L 0 0 1

sovuc H H H H

J—

| |
«—— FRAMEN e FRAME (n+1)—»<— FRAME (n+2)—»%— FRAME (n+3) —»— FRAME (n+4)
64 SCLK Periods | ! !

|
| | |
| | |
i Sub-frame 1 1 Sub-frame 1 1 Sub-frame 1 I Sub-frame 1 Sub-frame 1 MF8:| MF7:| Sub-
| | | | l SFS2| SFS1 frame
Word A Word B Word A, WordB| Word A, WordB| Word A, WordB} Word A , WordB
DATA ‘ ‘ w : 0 111
| | | | |
| | | |

SSYNC

Figure 14. SM3-M and SM3-MM Sub-M odes.

(MF7:SFS1=0)

SSYNC ‘

(MF7:SFS1=1)

/ s h

MMMg
%

| ;|
SDIN 7

SDOUT } MSB ‘ ‘ ‘ ‘ LSB | MSB ‘ ‘ ‘ ‘ ? ‘ LSB ’
‘ «—— Word A — »le Word B —é
32 CLOCKS T 32 CLOCKS ?
SSYNC ‘ é
v
| 7
%
%
7

AU NN

Figure 15. Detailed SM3-M and SM3-MM Sub-M odes, 64 BPF.
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Slave Sub-Mode (SM3-9)

In SM3, Shve sub-mode isselected by sding
MF4:MA = 0 which configures SSYNC ard
SCLK as nputsto the CS1218. Thesdwo sig-
nals must be externdy derived from CLKIN. In
SM3-S and #3-MS sub-modesthe phas rela-
tionshp between SLK/SSYNC amd CLKIN
canna be catrolled sirce STLK and SSYNC
are externaly derived. Therefore, the nee per-
formance nay be sightly worse than when using
the mester sub-nodes.

The number of wb-frameson the srial port is
sekcted umg MF1:F1 and MF2:F2.In SM3-S
and SM38-MS sub-modes MF3:F3 works as an
additonal general purpasinputDI3. Figures16
through 18illustrate the SM3-S ad SM3MS
sub-node formas.

Bits per Frame (Save Sub-Modes)

In dave sub-nodes,MF1:F1 and MF2:F2 select
the number obits per frame, whih deternmes
how many CS4218scan occupy one seliport
Table 4 lists the decoding for MF1:F1 and
MF2:F2.

When set for 64 SCLKs per frame, one dese
occupiesthe entireframe; therefore, aub-frame
is equvalent to a frame. MF7:SFS1 and
MF8:SFS2 mug be &t to zero.

When &t for 128 SCLKs per frane, two devices
can occupy theesial port with MF7:SFS1L s=

MF1: | MF2: | Bits per | Sample Frequency/
F1 F2 Frame SCLK
0 0 64 ratio to CLKIN sensed
0 1 128 ratio to CLKIN sensed
1 0 256 ratio to CLKIN sensed
1 1 256 |fixed'. = 256xFs

f SCLK is master clock. CLKIN is not used. Not
available in Multiplier Slave sub-mode.

Table 4. SM3-S/'SM3-M S, Bits per Frame.

lecting the particularub-frame. MF8:SFS2 must
be setto zero. $e Fgure 17.

When setfor 256 STLKs per frame (MF1:F1,
MF2:F2 = 10), four devicescan occupy thees
rial port. In this format boh MF8:SF and
MF7:SFS1 are used to selettie paricular sub-
frame.

In all three of the abovdave sib-mode formats
the frequencyof the hcoming SQ.K signal, n
relation to the maste clock provided o the
CLKIN pin, deternmes the sample frequency
The CS428 detemines the ratio o SCLK to
CLKIN and ts the internal operaing frequency
accordngly. Table 5 Ists the €LK to CLKIN
frequency raio usd to de¢rmine the code®
sanple frequency To obtan a givensanple fre-
quency SCLK must equd CLKIN divided by
the number in the tab)basd on the number of
bits per frane. As an example for SM3-S as
suming 64 BPF (hkts per frane) and
CLKIN = 12.288 MHz, if a ample frequency of
24 kHzis desred, SCLK must equalCLKIN di-
vided by 8 or 1.536 MHz. Achange in ample
rate autonatically initiates a cabration cycle.

When MF1F1 = MF2F2 = 1, £LK is used as
the mager clock and isassmed b be 256 tines
the @mple frequency In this mode, CLKIN is

SCLK to CLKIN Ratio| Fs (kHz) Fs (kHz)
BPF | BPF | BPF | with CLKIN | with CLKIN
or 16xCLKINor 16xCLKIN
256 128 64 | 12.288 MHz |11.2896 MHz
1 2 4 48.00 44.10
15 3 6 32.00 29.40
2 4 8 24.00 22.05
25 5 10 19.20 17.64
3 6 12 16.00 14.70
4 8 16 12.00 11.025
5 10 20 9.60 8.82
6 12 24 8.00 7.35

Table5. SM3-S/'SM3-MS, Fs Select.
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ignored and the sanple frequency s lineary .
saled with SCLK. (The CQLKIN pin must be
tied low) This mode ale fixes SCLK at 256 bis

per frame wih MF7:S-S1 andMF8:SFS2 sdlect

ing the particular sub-frame. This master
clocking option is not avaibble in the muiplier
(SM3-MS) sub-node.

Multiplier Sub-Modes (SM3-MM and
SM3-MYS)

The I3 Multiplier sub-nodes areidentical to
the SM3-M and SM 3-S sub-modeswith the fol

lowing excepbns:

|
«— FRAMEn

64 SCLK Periods

Sub-frame 1

—be—

Sub-frame 1

FRAME (n+1) —»4—

Set SMODE1 = $10DE2 = SMODE3 = 0.
This selects M3 Multiplier node.

CLKIN must be 16*Fs, asopposed @
256*Fs ued for SMB-M and 343-S

A 0.47uFcapadior mug be connectd to he

FILT pin asshown n Figure 8.

Mader / Slave satp, frane formats and sample
rate selecton areidentical to SM3-M andSM3-

S. Please na thatthe MF1F1 = MF2F2 = 1
slave confguraton sipportedby the SVI3-S sub-

mode t not avaibble in SM3-MS sub-node.

Sub-frame 1

Sub-frame 1

FRAME (n+2) —»<— FRAME (n+3) —»

Word A l Word B

Word A l Word B

Word A l Word B

Word A l Word B

MF8: | MF7: | Sub-
SFS2 | SFS1|frame
0 0 1

DATA
| | | | |
| | | | |
ssvnc || | I I |
Figure 16. SM3-Sand SM3-MS- 64 BPF; MF1:F1, MF2:F2 =00
| | |
e—— FRAMEn >e FRAME (n+1) ——————»<—— FRAME (n+2)
; 128 SCLK Periods ; |
| | !
|
| Sub-frame 1 Sub-frame 2 | Sub-frame 1 Sub-frame 2 ! Sub-frame 1 MF8: | MF7: | Sub-
! ! ! ! ! SFS2 | SFS1|frame
WordA | WordB | WordA | WordB | WordA |, WordB | WordA |, WordB | WordA | WordB
DATA ‘ ‘ ‘ . ‘ 0 1
| | | 0 2
ssyne || I l
|
Figure17. SM3-Sand SM3-MS- 128 BPF; MF1:F1, MF2:F2 =01
| |
« FRAME n e FRAME (n+1)
I 256 SCLK Periods I MF8: | MF7: | Sub-
| | SFS2 | SFS1|frame
: Sub-frame 1 Sub-frame 2 Sub-frame 3 Sub-frame 4 : Sub-frame 1 0
T T T T T
DATA Word A : Word B | Word A : Word B | Word A : Word B Word A : Word B | Word A : Word B 2
| | 1
SSYNCﬂ H
Figure18. SM3-Sand SM3-M S - 256 BPF; MF1.F1, MF2:F2=10
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SERIAL MODE 4, (SM4)

Serial Mode 4 is enalded by seting
SMODE3 = 1. Boh Master and Save sub-
modesare avdable and are setted by seitg
the IMODE2 and $1ODEL1 pins as shown n
Table 6. In Masger sub-node, he phas relation-
ship ketween SCLK/SSYNC and CLKIN is
controlled to mnimize digtal noise coupling
into the analog seitn. Therefore,Master sub-
mode may yeld dightly bettr nois
performance than Slave sib-mode. In $ave
sub-node, SCLK and SSYNC mug be gnchro-
nous 6 CLKIN.

In seral mode 4the CLKIN frequency musbe

256 tmesthe hghestsample frequencyneeded.

SM4 differs from $13 and $45 in that SM4
spiits the audio data from the contrdai, with
the contol dat on anindependentserial port
This reduces lte audio erial bus bandwdth by
half, providing an easr interface to bw-cost
DSPs. The audio serigdort sub-frame isillus-
trated in Fgure 19 for M4.

Master Sub-Mode (SM4)

Mader sib-mode confjures SYNC and SCLK
as ouputs from the CS1218. Durhg paver
down, SSYNC and SCLK are driven high im-
pedanceand during resethey both are dvien
low. There arewo SV4 Mader sub-nodes.One
allows 32bits per frame andhe other dbws 64
bits per frame. As shown in Table 6, the
SMODE1 and SNDDE2 pinssekct he partcu-
lar Master sub-mode (as wels he Slawe
sub-mode). When SMODEL1 is set to zero,
SMODEZ2 selects eiter Master sb-mode wih
32-bit frames or Shve sub-rode.

SMODE1,SMODE2 = 00 selects Master dor
mode where a frame =uls-frame = 32 bitsThis
sub-node albws only one codec onhe audo
seral bus, wih the first 16 bis being he left
channel andhe second 16 bits being the right
channel The Appendix B section con&ins more
information on low-co$ implemenétions of his
sub-node.

SMODE1 = 1 sdects Mager sub-nede with a

SMODE1 | SMODE2 SM4, Sub-Mode frame widh of 64 bits. This sub-mode dbws up
0 0 Master, 32 BPF to two codecsd occupy the ame bus. SMODE?2
0 1 Slave, 128/64/32 BPF is now usel to lect the paticular time dot. If
1 0 Master, 64 BPF, TS1 SMODE?2 = 0 the odec selets time slot 1,
1 1 Master, 64 BPF, TS2 which is the firg 32 bis. If SMODE2 =1 the
codec saictstime dot 2, which & the scond
Table 6. SM4 Sub-Modes 32 bis.

% Sub-Frame %

(master) H H

SSYNC | |

(slave) [\ ‘ [\ ‘ [\

SCLK

UL UL U U U U U U UL

|
| | I

Ix] o ©o|r~ <0 o — <
| | |

SDOUT ADC - Left Word

MSB

ADC - Right Word

o
wn
=

o
(%]
=

o
2]
=

ADC - Left Word

MSB

ADC - Right Word

o
(%]
=

SDIN

MSB

DAC - Right Word DAC - Left Word
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Figure 19. SM4-Audio Serial Port, 32 BPF
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In Master s1b-mode multifunction pins MF6:F1,
MF7:F2, and MF8:F3 sekct the sanple fre-
quencyasshown n Table 7. Thistabke indicates
how to obtan standard audio saple frequencies
given one of two CLKIN frequencies:
12.288MHz or 11.2896 MHz. Other @KIN fre-
quenciesmay be ued with the correpording
sanple frequenciebeing CLKIN/N. A changen
sample rate atomaicaly initiates a calibration
cycle.

Fs (kHz)
MF6: | MF7: | MF8: N with CLKIN
F1 F2 F3 12.288 | 11.2896
MHz MHz
0 0 0 256 48.00 44.10
0 0 1 384 32.00 29.40
0 1 0 512 24.00 22.05
0 1 1 640 19.20 17.64
1 0 0 768 16.00 14.70
1 0 1 1024 | 12.00 11.025
1 1 0 1280 9.60 8.82
1 1 1 1536 8.00 7.35

Table7. SM4-Master, Fs Select

Slave Sub-Mode (SM4)

In SM4, Shve sub-mode isselected by sding

SMODE1,SMODE2 = 01. Ths mode configures
SSYNC and LK as inputs © the CS4218.
Thesetwo signals must b exterrally derived

from CLKIN. Since the CS4218 hasno control
over the phae relationship of SSYNC amnd

SCLK to CLKIN, the noise perfanance in

Slave submode may be dightly worse han

whenusng Master sub-node. The C8218 iner-

nally sets the @ample frequency by semsg the

ratio of SA.K to CLKIN; therefore, for a gien

CLKIN frequency the sanple frequency s s

lected by changinghe SQ.K frequency A

chang in sample rate automaticdly initiates a

calibraton cyck. Table 9 shows the sangitates

generated vih two exampé clocks

SM4-Slave alows up to four codecsto occupy
the sane audbp rial port Table 8 lists the pn
configurations required to et the seral audo
port up for 32, 64, or 128 tsiperframe (BPP).
Since eah codec requires one sub-frame of
32 hts, 64 bits-perframe dlows w to two
codecs @ occupy the ame audd seral port, and
128 bits-perframe albws upto four codecsd
occupythe same audio seal port. When setip
for more han onecodec onthe bus, other pins
are neededotsekct he partcular ime slot (TS)
ascciated with eah codc. MF8SFS2 selets
the time dot when in 64 BPF male, and
MF8:SF2 and MF:SFS1 sded one d four
time sbtswhen n 128 bis-perframe mode. &
ble 8 Ists the decodig for time d$ot sekction.

MF6: | MF7: | MF8:| Bits Per Time

F1 SFS1 | SFS2 Frame Slot

(BPF) (TS)
0 0 0 32 1

0 0 1 Reserved

0 1 0 64 1
0 1 1 64 2
1 0 0 128 1
1 1 0 128 2
1 0 1 128 3
1 1 1 128 4

Table 8. SM4-Slave, Audio Port BPF & TS Select

SCLK to CLKIN Ratio| Fs (kHz) Fs (kHz)
BPF | BPF | BPF | with CLKIN | with CLKIN
128 64 32 | 12.288 MHz |11.2896 MHz

2 4 8 48.00 44.10
6 12 32.00 29.40
4 8 16 24.00 22.05
5 10 20 19.20 17.64
6 12 24 16.00 14.70
8 16 32 12.00 11.025
10 20 40 9.60 8.82
12 24 48 8.00 7.35

Table9. SM4-Slave, Fs Select.
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Serial Control Port (SM4)

Seral Mode 4 separes the audio dat from the

control data. Snce contol data such as gain and

attenuaton do not change @, this mode re-
duces the bandwidtneeded to suppothe audo
seral port

The control information is entered rough a
separat port that can be aschronousto the

audio portand ony needsto be updatedwhen
changes inhe controldat are neededAfter a
resetor power down,the contol port mus be
written orce toinitialize t if the port will be ac-
cesgd to read or wrié controlbits. This initial

write is considereda "dunmmy" write shce the
data isignoredby the codec. Asscond wrie is
needed d configure he codec as dasd. Then,
the control port only needsto be writtento when
a changas desred, or to obtain thestatusinfor-

maion. Thecontol port does not funatn if the

mager clock isnot operaing. When le control
port is use asynchronousy to the audio port
the noie performance may belightly degraded
due to be asynchronoudigital noise.

Since control dat does notneed to be accessed

each aud frame, annterruptpin, MF5:INT, is
included in this male and will go low when
status haschanged. Theontrol port serial dag

forma is illustrate in Figure 20. The cortrol
port usesone of the mutifunction pins as achip
sekect ine, MF4:CCS, that must be low for en
tering control data Although ony 23 bits
contan usefuldata on NF2:CDIN, a mnimum
of 31 bits mug be writen. If nore than 31 lis
are writen without toggling MF4:CCS, only he
first 3L are recognized. MF1:CDOUT congins
status information thatis output on the rising
edge of MB:CCLK. Status information is re-
peaed at the end of the frame, bits 25
through 30, to allow a simple 8-bit shift and
latch register to store the most important status
information using the risng edge of NF4:CCS &
the Btch contol (see Appendix B

Interrupt Pin - MF5:INT

Seral Mode 4 definesthe multifunction pn
MF5:INT as an open-coéictor nterrupt pin. In
SM4, this pin requresa pulup resstor and will
go low when lhe ADV bit or DI1 pin changepr
a rigng edge onhie LCL or RCL bits occurs,or
by exiting an SCK out of range condiion (Er-
ror = 3). The ingrrupt may be maked byseting
the MASK bit in the control serial daa port
MF5:INT is rest by readingthe control serial
port.

| |

I I

I I

_ ! |
MF4:CCS | |
T [

I I

i

|

|

MF3:CCLK |
|

|
|
N E R R NEBEEFEEEEE EEE NS DR EEEEE
| l 1 } ‘
, - [E]o]a 04 Right O] 3 0[3 right 0 |
MF2:CDIN %O gg D/;eitt. DT/PEIL g(j % A/lID_eCztaln A/FI;I%?atlin 000O0O0O0O0 Oi
| | ! ! :
MFLCDOUT §§§§ 0 lEr(r) 3Version0 0001 1Er? g 9 5 éil
| |
| |

Figure20. SM4 - Control Serial Port
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SERIAL MODE 5 (SM5) Sample Frequency Selection

The Seral Mode 5 & conpatible with the Phi- The mutifunction pins MF1:F1, MR2:F2, and
lips 1°S seral proobcol. V5 is enabéd by MF3:F3 are used 6 selectthe samps frequency
seting SMODE3 = 0, SMODE2 = 0, and divider Table 3 lists the decodingor the smple
SMODE1 = 1. Thisis a maser node fiked at frequeng seled pins where the sample fre-
64 BF-. quencyselectedis CLKIN/N. Also shown arehe
sanple frequenaés obtined by umg oneof two
Figure 21showsthe frane format of the SM5. exanple masterclocks. Achange m sampé rate
Figure 22 showshe detiled frame formt. will autonatically initiate a cabration cyck.

The muti-function pns MF4, MF7, and MF8
are not ued inthis mode. MF4 shoutl betied
to VD, and MF7 and MF8 should beied b
ground.

Figures 1 & 12 illustrate the ®rial data n,
SDIN, and srial dat out SDOUT, sub-frames

for SM5.
«—— FRAMEN e FRAME (n+1)—»«— FRAME (n+2)—*<— FRAME (n+3) —>«— FRAME (n+4)
! 64 SCLK Periods | | ! !
| I I I |
| 1 | | |
DATA Word A, WordB| Word A | WordB| Word A, WordB| WordA | WordB| Word A | WordB

: 3 : | |

SSYNC : «— | : :

Figure2l. Serial Mode 5

- FRAME

! / / 1
- / G
s [T U2 ULz e
| : / | | :
. 7 20
SDIN ‘ : 7 ‘ | :
SDOUT LSB ‘ MSB ‘ ‘ ‘ ? LSB | MSB ‘ ‘ ‘ ‘ ? LSB ‘
I : / I I I :
! <« Word A ? : > Word B ?—:—H
| 32 CLOCKS ? ! 32 CLOCKS ? !
SSYNC 2 ?
7 ,
Figure 22. Detailed Serial Mode 5.
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Power Supply and Grounding

The C3218, along wh as®ciated anabg cr-
cuitry, should be posioned in angolated gction
of the crcuit board,and haveits own, separag,
ground pane. Onthe C3218, he anabg and
digital grounds ae internally connected;there-
fore, the AGND and DGND mis nust be
externally conneotd with no impedancebetween
them The bestsoltion is to pace the eite
chip on a elid ground plane ashownin Fig-
ure 23.Preferaby, it shoutl ako have ts own
power plane. The +5V (or +3.3V) sipply nust
be connectedotthe C34218 via a ferrie bead,
postioned closr than 1"to the devce. If using
+5V for VD, the VA suppy canbe derved from
VD, as $iown inFigure 8.Alternatively, a spa-
rate +5Vanabg supply may beused for VA, in
which caeg, he 2.0Q resstor betveen A and
VD should be removed. Aingle connectin be-
tween he CS1218 ground (analog groundnd
the boarddigita groundshould bepostioned as
shown n Figure 23.

Figure 24 ilustrates the optmum ground and de-
couping layout for the CS4218 assuming a
surface-nount socketand leaded decouply ca-
paciors. Surface-nount socket are usefubkince
the padlocaions areidenical to the chip pads;
therefore, assumg space forhe socketis left
on the board, the socketan be opbnal for pro-
duction. Figure 24 depdts the top layer,
containing signaltraces, and asswes the botbm
or inter-layer contains a fairlysolid ground
plane. Thamportantpoints arethat there s solid
ground plane undehé¢ codec on theane layer
as the codeand itconnectsall ground pinswith
thick traces prowing the absalte lowestimped-
ance between ground na. The decoupling
capadiors areplaced as close as pdssi o the
device which, inhis case, $ the socketbound-
ary. The lowestvalue capador is placed absest
to the codec. Vias are placed near the AGND
and DGND pinsunder the ICand fould atiach

to the sold ground phne on anotherayer. The
negatve sde of the decouplg capacibrs shoutl
also atach b the samesolid ground plane.
Traces and s brhging power tothe codec
shoul be lage, which minimizesthe mpedance.

Althoughnot shown n the figures, he trace dy-
ers (bp layer n the figures)shoutl haveground
plane fil in-between the trace® minimize cou-
pling in the anabg seadbn.

If using all surface-nunt conponents the de-
coupling capacibrs should be phced o the
same layer as the codec and in the paitions
shown n Figure 25. The viashown areas
sumed ® attach to he appopriate power ard
ground layersTracesand viasbringing power ¢
the codec Isould be adarge aspossble o mini-
mize he impedance.

If using a through-h@ socket effort should be
made to find a saket with minimum height,
which will minimize the socketmpedance.
When usng athroughhole socket the vias un-
der thecodec n Figure24 and25 arenot needed
since the mis ®rve the ame functon.

Schematic & Layout Review Service

Confirm Optimum
Schematic & Layout
Before Building Your Board.

For Our Free Review Service
Call Applications Engineering.

Call:(512)445-7222
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Note that the CS4218
is oriented with its
digital pins towards the
digital end of the board.

CS4218

CPU & Digital Codec Codec
Logic digital analog
signals signals &
Components

Figure 23. CS4218 Board Layout Guideline

e |

| 00000000000 |

‘ - - ‘

| O 0y
e =P

= o oo

Suooly - O 0%
8 @0 - ‘éa
- G

| 00000000000

- -

Figure 24. C$4218 Decoupling Layout Guideline
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Digital
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Figure 25. CS$4218 Surface M ount Decoupling L ayout
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-y CsS4218
PIN DESCRIPTIONS
SSYNC
RESET SCLK
CLKIN SDOUT
VD SDIN
DGND SMODE3
FILT\ /MFl:Fl/CDOUT
Ncg\\\\j r////7|\/|F2:F2/CD|N
)
NC\\ 44 42 40 38 36 34 MF5:DO2/INT
010 330
NCX[ 2 Cs4218 2/ 20O
NCKE 3 44-PIN 311/MF4:MA/CCS
NC o4 sop MF3:DI3/F3/CCLK
- ~Os TQFP 290 :
NC— 1 6 Q) 28— MF6:DI2/F1
J[ 7 27]¥
PDN i o DI1
NC—] 9 Top View 257, SMODE?2
ROUTJ/[10 24 MF7:SFS1/F2
011 2301
LOUT/ 12 14 16 18 20 22 \MF&SFSZ/F?:
NC::::;i) K\Lii:::l_lNz
NC LIN1
REFBUF RIN2
REFBYP RIN1
REFGND VA
AGND
SM MF1 MF2 MF3 MF4 MF5 MF6 MF7 MF8
SM5 F1 F2 F3 Tieto VD | DO2 DI2 |Tie to DGND | Tie to DGND
3-SL F1 F2 DI3 MA DO2 DI2 SFS1 SFS2
3-MA F1 F2 F3 MA DO2 DI2 SFS1 SFS2
4-SL CDOUT | CDIN CCLK CCS INT F1 SFS1 SFS2
4-MA CDOUT | CDIN CCLK CCS INT F1 F2 F3
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SSYNC

RESET SCLK

CLKIN SDOUT
VD SDIN

DGND SMODE3
FILT MFl:Fl/CDOUT
NC MF2:F2/CDIN

!_\!_\!_\!_\!_\!_\!_\!_\!_\!_\!_\

L Y O O

NC/ \SMODEl
/ \UNZ
NC LIN1

NC o MF5 DO2/INT
g7 % 300
NC\g o CS4218 38 /DOl
NCKE 9 44-AN 370 MF4 MA/CCS
010 360
NC— 11 PLCC 351/MF:«; DI3/F3/CCLK
NC——012 (L) 340——MF6:DI2/F1
J[ 14 320 \
NC 15 Top View 31 SMODE2
ROUT/ H1e sod MF7:SFS1/F2
017 2901
LOUT/ 18 20 22 24 26 28 \MF&SFSZ/FS

REFBUF RIN2

REFBYP RIN1

REFGND VA

AGND

SM MF1 MF2 MF3 MF4 MF5 MF6 MF7 MF8
SM5 F1 F2 F3 tieto VD | DO2 DI2 | tie to DGND| tie to DGND
3-SL F1 F2 DI3 MA DO2 DI2 SFS1 SFS2
3-MA F1 F2 F3 MA DO2 DI2 SFS1 SFS2
4-SL CDOUT | CDIN CCLK ccs INT F1 SFS1 SFS2
4-MA CDOUT | CDIN CCLK cCs INT F1 F2 F3

Power Supply

VD - Digital Supply, PIN 4(L), 42(Q).
+5V or +3.3Vdigital suppl.

VA - Analog +5V Supply, PIN 24(L), 18(Q).
+5V analog apply.

DGND - Digital Ground, PIN 5(L), 43(Q).
Digital ground. Mus be connecédto AGND with zero mpedance.

30 DS135F1
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AGND - Analog Ground, PIN 23(L), 17(Q).
Analog ground. Mst be connectecbtDGND with zero inpedance.

Analog I nputs

RIN1 - Right Input #1, PIN 25(L), 19(Q).
Right anabg input#1. Ful scale nput, wih no ganm, is1Vrms, centred at FEFBUF.

RIN2 - Right Input #2, PIN 26(L), 20(Q).
Right anabg input#2. Ful scale nput, wih no ganm, is1vVrms, centred at FEFBUF.

LIN1 - Left Input #1, PIN 27(L), 21(Q).
Left anabg input#1. Ful scale nput, with no gan, is 1Vrms, cen¢red at FEFBUF.

LIN2 - Left Input #2, PIN 28(L), 22(Q).
Left anabg input#2. Ful scale nput, wih no gan, is 1Vrms, cenéred at FEFBUF.

Analog Outputs

ROUT - Right Channel Output, PIN 15(L), 9(Q).
Right channehnalog oytut. Maximum dgnalis 1 Vims centred atREFBUF.

LOUT - Left Channel Output, PIN 16(L), 10(Q).
Left channelanalog oytut. Maximum sgnalis 1 Vrms cenered atREFBUF.

REFBYP - Analog Reference Decoupling, PIN 21(L), 15(Q).
A 10 pF and 0.1uF capacibr mug be atached beteen REFBYPand REFGND.

REFGND - Analog Reference Ground Connection, PIN 22(L), 16(Q).
Connectto AGND.

REFBUF - Buffered Reference Out, PIN 20(L), 14(Q).
A nomnal +2.1V oufput for stting the biaslevel for externalanalog aicuits.

Serial Digital Audio Interface Signals

SDIN - Serial Port Data In, PIN 42(L), 36(Q).

Digital audp dat to the DACs and ével contol informaion is receved by the C8218 va
SDIN.

SDOUT - Serial Port Data Out, PIN 43(L), 37(Q).

Digital audio da& from the ADCs and satus information is output from the C4218 va
SDOUT.

SCLK - Serial Port Bit Clock, PIN 44(L), 38(Q).

SCLK controls te digtal audio dad on DOUT and kichesthe daa on DIN. SCLK mud be
synchronougo the maser clck.
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SSYNC - Serial Port Sync Signal, PIN 1(L), 39(Q).
Indicaies he sart of a dgital audio frame. SYNC mug be ynchronousd the naster clock.

SMODE1 - Serial Mode Select, PIN 29(L), 23(Q).
One of three mis hat €lect the ®rial mode and funobn of he mutifunction pins

SMODE?2 - Serial Mode Select, PIN 32(L), 26(Q).
One of three pis hat slect the ®rial mode and funadn of he mutifunction pins

SMODES3 - Serial Mode Select, PIN 41(L), 35(Q).
One of three pis hat slect the ®rial mode and funadn of he mutifunction pins

Multifunction Digital Pins

MF21:F1 - Format bit 1in SM3 and SM5, PIN 40(L), 34(Q).
In SM3-M, SM3-MM, and 315, this pin is a format bit andis used asone of three smple
frequency select pins, or ase of two bitgperframe €lect pinswhen in SM3-S or B3-MS.

MF1:CDOUT - Control Data Output in SM4, PIN 40(L), 34(Q).
In serial mo@ 4 this pn is the data ouput for the cortrol port which cortains status
information.

MF2:F2 - Format bit 2in SM3 and SM5, PIN 39(L), 33(Q).
In SM3-M, SM3-MM, and 315, this pin is a format bit andis used asone of three smple
frequency select pins , or ase of two bitgperframe €lect pinswhen in SM3-S or B3-MS.

MF2:CDIN - Control Data Input in SM4, PIN 39(L), 33(Q).
In SM4 this pin is the contol port datainput which contins dat such asgan andattenuation
setings aswell as nput €lect mutk, and digial outputbits.

MF3:F3 - Format bit 3in SM3 and SM5, PIN 35(L), 29(Q).
In SM3-M, SM3-MM, and 315, this pin is a format bit andis used asone of three smple
frequency sact pns. In 313-Sand SMB-MS, the pn revertsto behg a general purpesnput

MF3:CCLK - Control Data Clock in SM4, PIN 35(L), 29(Q).
In SM4 this pin is the contol port seral bit clock which latchesdat from CDIN on the falling
edge, and outpsitdad onto CDOUTon the rsing edge.

MF4:MA - Master sub-mode in SM 3, PIN 36(L ), 30(Q).
In SM3, this pin sekctseither master oslave sub-rades. WherMF4:MA = 1, the codegs in
mager sub-nodes andutputs SSYNC and S@K. When MH:MA = 0, the codecsi in slave
sub-modes andeceives SYNC and SCLK from an external source liat must be frequency
locked to @KIN.

MF4 - SM5, PIN 36(L), 30(Q).
In SMB, this pin is not uged and shodl betied b VD.
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MF4:.CCS - Control Data Chip Select in SM4, PIN 36(L), 30(Q).
In SM4 this pin isthe contol port chip sekctsignal. When bw, the contol port datais clocked
in CDIN and satusdatais outputon CDOUT WhenCCS goes high, contradat is latched
internally. This data rerains active untl new daa is clocked n. The controlport nay al be
asynchronouso the audio dat port.

MF5:DO2 - Parallel Digital Bit Output #2in SM3 and SM5, PIN 38(L), 32(Q).
In SM3 and 315, this pin reflects the value of the DO2 bit in the sub-frame.

MFES5:INT - Interrupt in SM4, PIN 38(L), 32(Q).
In SM4 this pin is an actve low interrupt sgnal that is makable ughg the MK bit in the
control port grial datn sream INT is an open-cdecbor ouput and requires and eternal
pull-up regstor. Assuming the mask bitis not setand inerrupt istriggered bya changen ADV
or DI1, or a rigsng edge on LClor RCL, or when exing an SCK out of range condiion
(Error = 3)

MF6:DI2 - Parallel Digital Bit Input #2 in SM3 and SM5, PIN 34(L), 28(Q).
In SM3 and $/5, this pin value is reflected in the DI2 bit of the sub-frame.

MF6:F1 - Format Bit 1in SM4, PIN 34(L), 28(Q).
In SM4 this pin isa formatbit andis used as onef three ample frequency selct pns whenm
mader mode. In slave mode, Fd:F1 is usd to determine the number of sub-frames within a
frame.

MF7:SFS1 - Sub-Frame Select 1 in SM3/SM4-SL, PIN 31(L), 25(Q).
In SM3, MF7:SFS1 helps seéct the sub-framthat this partcular CS4218s allocated. In slve
sub-modeof SM4, this pin isone of two pins wd as a @b-frame slect when MF6:F1 = 1
(128-bitframe3. When MF6:F1 = 0, ths pin isused ¢ sekct he frame &esof 32 or64 bis.

MF7 - SM5, PIN 31(L), 25(Q).
In SM5, this pin is not ugd and shodl be ted to DGND.

MF7:F2 - Format Bit 2in SM4-MA, PIN 31(L), 25(Q).
In mager sub-mode of $14, this pin is used as one ottee sarple frequency dect pins

MF8:SFS2 - Sub-Frame Select 2 in SM3/SM4-SL, PIN 30(L), 24(Q).
In SM3 anddave sub-mod®f SM4, MF8:S-X2 helpsselect the sub-frame that this particular
C$4218 isallocated.

MF8 - SM5, PIN 30(L), 24(Q).
In SM5, this pin is not ugd and shodl be ted to DGND.

MF8:F3 - Format Bit 3in SM4-MA, PIN 30(L), 24(Q).
In master sub-mode 0fSM4, this pin isa formatbit andis oneof three sarple frequency dect
pins
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|
Miscellaneous

RESET - Reset Input, PIN 2.(L), 40(Q).
Rests the C4218 to aknown sate, andmust be intiated after poweup or powerdown
mode. Retasng RESET causeshe C34218 b initiate a cabraton squence. The C&18

aubmaicaly initiates a cabraton sequence after a samphte changeni master andslave
modes

CLKIN - Master Clock, PIN 3(L), 41(Q).

CLKIN is the master clock thatperaes the inérnal logic. CLKIN is 256xFsmax, whereFsmax
is the highestsample frequencyneeded, foISM3 Master andSlave, and for SM4 Master and
Slave. @KIN is 16xFsnax in SM3 Multiplier sub-nodes. Diferent sample frequenciesare
obtaned by ether changig the rab of SCLK to CLKIN in slave modesor changing he
formatpin vales (R-F0) n mager nodes.

PDN - Power Down, PIN 13(L), 7(Q).

This pin, when ow, causeshe C34218 b go inb a power down ste. RESET $iould be hetl
low for 50 mswhen exiing the power downtate to alow time for the votage referenceot
Settle.

DI1 - Parallel Digital Bit Input #1, PIN 33(L), 27(Q).
This pin value isreflected in the DI1 bit in the sub-frame.

DO1 - Parallel Digital Bit Output #1, PIN 37(L), 31(Q).
This pin reflectsthe value of the DO1 bit in theils-frame

FILT - PLL Filter, PIN 6(L), 44(Q).
This pin s$ould have ke 0.47 uF PLL loop filter cgpicator conneded when using SM3
Multiplier sub-modes Whenusing SM3-M, SM3-S SM4, or SM5 modes this pin shouldbe

left floating. This pin hasan internal pull-down neking the C$4218 pn conpatible with the
C$A4216 operatig in rial modesSM3-M, SM3-S, and SM:.

NC - No Connection, PINS 7, 8,9, 10, 11, 12, 14, 17, 18, 19(L)
PINS 1, 2, 3,4,5,6, 8, 11, 12, 13(Q).
These pinshould be ¢&ft fl oating with no trace dached ¢ allow backwards copatibility with
future revsions. They Bould notbe used aa convenienpah for signaltraces
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CS4218

PACKAGE DIMENSIONS

44 PIN PLCC
NO. OF A B c
TERMINALS| MIN MAX | MIN MAX | MIN MAX
" 17.40 17.65 | 1651 16.66 | 14.98 16.00
(0.685) (0.695) | (0.650) (0.656) | (0.590) (0.630)
4.62 (0.182)
—» -«
4.11 (0.162)
1.14 (0.045)
x45deg.NOM
2.41 (0.095)
MIN
9 N .
t 0.46 (0.018)
0.33(0.013)
3 NOM
Y
3°NOM

— o P e

e L E e e

(8

) b)

e e
@
>

(8 <

)

e e s Y

1.14 (0.045) x 45deg.
NOM

B

>

A

oA lon o om o mn oo

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

44 PIN QUAD FLATPACK

A

A

|

B >

dilillEEEE

HAHHAAAAA AR i

SEEELEEEEL

|

x
"

Ie
— >

7

—

o sl

|

(&

L%H

1.35 (0.053)
1.19 (0.047)
44 Pin TQFP
1.4 mm Package Thickness
MILLIMETERS INCHES
DIM MIN MAX MIN MAX
A |11.75 12.25 | 0.463 | 0.482
B 9.90 10.10 | 0.390 | 0.398
Cc 00 70 00 70
D 0.80 BSC 0.031 BSC
E 0.35 BSC 0.014 BSC
F 120 120
G 0.54 0.74 0.021 | 0.029
H 0.54 0.74 0.021 | 0.029
| 1.35 1.50 0.053 | 0.059
J 0.05 0.002
K 1.60 0.063
L 0.17 0.007
M 20 100 20 100
N 0.35 0.65 0.014 | 0.026
M
<«
=H ===
N 0.102 MAX

Lead Coplanarity
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PARAMETER DEFINITIONS

Resolution
The number of lbs in the inputwordsto the DACs, and n the ouput wordsfrom the ADCs.

Differential Nonlinearity
The worst case deviah from the deal codewdth. Unis in LB.

Total Dynamic Range
TDR is the ratp of the rns vale of a full scaé sgnal b the bwestobtanable nase floor. It is
measired by compang a full scale signal to the lowes noise floor posible in the codec (ie.
attenuaton bits for the DACsat ful atenuaton). Unisin dB.

I nstantaneous Dynamic Range
IDR is the ratio of a full-scalerms signalto the rns noise avdable atany instantin time,
without changing the inpujain or outputatenuaton setings. It ismeasired usng S(N+D)
with a 1 kHz, -60dB input sgnal with 60 dB addedto compenate for the snall input signal
Use ofa snall input sgnal reduces the harmendigortion conponentsto insignificance when
conpared to he noise. Uni in dB.

Total Harmonic Distortion
THD is the rato of the rmsvalue of a gynals first five harnonic componert to the rms value
of the signak fundamerdal componentTHD is calulatd usng aninput sgnal which s 3dB
below typical full-scale, ands referencedd typical full-scale.

Interchannel Isolation
The amount of 1 kHz signal preent on he outputof the groundednput channelwith 1 kHz
0 dB sgnal presenion the aher channel. Uts in dB.

I nterchannel Gain Mismatch
For the ADCs the diference in nput voltage that generates the full scale code for each
channel For the DACs, the differencein output voltages foreach channelith a ful scale
digital input Units in dB.

Frequency Response
Worst ca® varation in outputsignal level versis frequency ovethe passand. Ested overthe
frequency band of 10 Hz to 20 kHz,twvithe sanple frequency of 48 kHz. Uts in dB.

Step Size
Typical delta betweenwo adjacengain or aenuaton vales. Unis in dB

Absolute Gain/Attenuation Step Error
The deviaion of a gan or atenuation sep from a &aight line pasing through he
no-gainAttenuaton value andhe full-gainattenuaton value (ie. end poird). Unisin dB.

Offset Error
For the ADCs the deviation of the outputcode from the nu-scaé with the sedcted nput at
RERBUF. For he DAGs, the deviaton of the ouput from REFBUF with mid-scaé input code.
Units in LB’s forthe ADCs andvolts for the DAGs.
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______________________________________________________________________________________________________________________________________________|
Out of Band Energy

The rato of the rns sum of the enegy from 0.46&Fsto 2.1xFs compared to the rmfsill-scale
signal vale. Tested wih 48 kHz 5 giving a outof-band enggy range of 22 kHzo 100 kHz.
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Appendix A: CA4218 Compatibility with CS4216

IMPORTANT !!

If you areupgradingyour deggn from the C4216 b the C54218,pleag nmeke sre o readthis entire
appendix. The 64218 B pin compable with the C4216. Ths appendixprovides a sunmary of
differences beteen thewo codecs.

Pin Compatibility

The CR218 is100% pin corpatible with the CR1216 when usedni Seral Modes 3and 4.The
differencesare notedn the folowing paragraphs andlies

The C34218integratesthe 600-ohmseries resstors for the LOUT andROUT analogoutpus on he IC
itsef. For he CS1216, thes resstors are nobn-chip, and neeatbe provided exrnally.

The C3218 pin narad SMODE3 does notncorporagé an on-chip plidown resstor, asis provided
on the C34216 Rev B andater. This pin must be ted high or low or driven by controllogic to he
desred sate (dependson the seral mode used).If this pin is left floating, e codecwill not work
correcty.

The C3218 addshe pin named FILT. On he CS1216, ths pin isa no connect. ThEILT pin is only
used wherenploying the SM3 Multiplier sub-node. When usig ths sub-mode, a 0.47uléapacibr
mud beconneced from he ALT pin to AGND. When notishg the Miltiplier sib-mode, his pin may
reman unconnected.

Serial Modes

The C$4218 suppod Seral Modes3 and4 of the CS4216. Inaddtion, the C$4218 proviles he SM3
Multiplier sub-node and Seal Mode 5, which are ngirovided onle CS1216.

The C3218 does nosupportSeral Modes 1 and 2 ohe CS1216.

Decimation and Interpolator Filter Responses
The CHA218andC34216 use dferentdigita fil tersfor the ADC decimatorsand DAC inerpolabrs.

Tables Al and A2 prode a compasbn betveen each codexfil ter responss.
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Parameter Units CS4218 CS4216
Passband Hz 0-0.4Fs 0-0.45Fs
Passband Ripple dB +0.1 +0.2
Transition Band Hz 0.4-0.6Fs 0.45-0.55
Stop Band Hz 0.6Fs 0.55Fs
Stop Band Rejection dB 74dB 80dB
Group Delay sec 8/Fs 16/Fs

TABLE A1: Decimation Filter Comparison

Parameter Units CS4218 CS4216
Passband Hz 0-0.4Fs 0-0.45Fs
Passband Ripple dB +0.1 0.1
Transition Band Hz 0.4-0.6Fs 0.45-0.55 Fs
Stop Band Hz 0.6Fs 0.55Fs

Stop Band Rejection dB 74dB 74dB

Group Delay sec 8/Fs 16/Fs

TABLE A2: Interpolation Filter comparison

Digital Power Supplies and Input Logic Levels
The C2218 and C&216 both reque thatthe anabg power supgl be 5V+/- 0.25V

The C3218 digtal power suppt can operate frodV +/- 0.25Vand 3.3V+/- 0.3V. When operad
from a 5Vsaupply, the CS1218 isTTL and CMDS conpatible inputs& outputs When operated frora
3.3V power suppl, the C34218 6 LVTTL and WVCMOS compaible.

In comparson, he CS31216 operatefrom a 5V +/- 0.25V powersupp}. It providesonly CMOS logic
level inputs. The (54216 requies kbvel-transhtion logic (ushg the 74HCT family) when nterfacing
it’s inputs with TTL logic.
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Appendix B: Applications of SM4

Figure B1 illustratesone metod of using Serial Mode 4 wheren a DSPcontrok the audio erial port
and a ncrocontoller contols the contol port. Each conbller is run independenyl and the micro
updateghe contol informaion only when needed, or when anamtipt fromthe C34218 occurs

Figure B2 illustratesthe mnimum interface to he CS4218. In tlsi appicaton, the DS sendsand
receivessiereo DAC and ADC informtion. The CS4218 isonfigured for 32 i per frame, Mster
sub-node. The controldat resets to all zeros, which confures he CS1218 as aimple dereo codec:
no gain, no @enuaton, ine nputs#1, and DAC ouutsnot nuted.

Figure B3 illustrateshow to use althe CS4218 featuresvith alow cog DSP that cannotsupportthe
interrupt rate ofSM3. Usng SM4 (32 bits per frame, Ma®r sub-node) reduceshe DSPinterruptsin
half ance he controldata § split from the audb data. Ths circuit is comprsed of bree independent
sectons which may individualy be eiminated if notneeded.

43
SDOUT SDOUT 43
42
SDIN SDIN <42
1
SSYNC - 1 DSP
" DSP SSYNC > «
SCLK [ < 44
SCLK > «
CS4218
CS4218 SM4
SM4 32 BPF VD+
VD+ . 35 ]
Micro- MF3:CCLK
Controller —— 136
20 MF4:CCS
MF1:CDOUT . —— | 38
» % MF5:INT
MF2:CDIN 1T Serial 40
36 — Port MF1:CDOUT [—
MF4:CCS 39
MF2:CDIN ‘j
MF3:CCLK 35 =
MF5:INT Q RESET o Hard Wired or
) )
RESET o General MF6:F1 31 DIP Switch
. MF7:F2
MF6:F1 a1 Purpose 30 selectable
MET7:F2 Port MF8:F3 =
30 Pins
_ MF8F3 |
Figure B1. SM4 - Microcontroller Interface Figure B2. SM4 - Minimum DSP Interface
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43
SDOUT
42
SDIN
1
ssyne [ -
44 DSP
scik [ -
VD+
35 T
MF3:CCLK ' '
—_— 36
MF4:CCS ¢
o 38
MF5:INT
o | » HC597 HC597 HC597
39 DIN
MF2:CDIN bouT
LOAD
[ 9 e 7 )
SM4 A——0 -
——D@H SCLK B ADV CS"CONTROL
32 BPF c DI
LCLK B
20 D RCL 24+ bit DSP Data Bus
. AIN E— LCL
MF1:CDOUT = ERRO
HC595G—— ERR1
H——1
OE
- CSASTATUS
— 2
34
MF6:F1
31
MF7:F2
30
MF8:F3
HC574
Figure B3. SM4 - Enhanced DSP Interface
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To load controldata nto the codec, three HEQ7's are utized. Thee are e latchesthat store te
DSP-sentcontol dat, and shiftregstersthat shift the da into the codec. Thecodec usean nverted
SSYNC sgnal to copy he latchesto the diift regsters every frane. In this diagramthe D is as
suned to have a data bubandwidh of at kast24 bis. If the DSPhas &ss than 24-lis, the tree
HC597smust be spit into two addreses Since the HG97 inernal laiches are copiedd the sift
regiders the latchesconinualy hold the D®-®nt dag; therefore, the DB only needsad write data
the lathes when a change desired.

The secondsection is comprsed ofan HC595 slit regiger andlatch that is clocked by an inveed
SCLK. The data Bifted into the HG95 istrangerred b the HC595's latch by the SSYNC signal. This
HC595 captres he 8 bit prior to the SSYNC sgnal (which is also MF4:CCS) going high. Assown
in Figure12, andasunming the MR:CCS (SSYNC) signalrisesat bit 32, the 8-lis prior to MF4:CCS
rising area copy of all the mportant gatus bts. This allows one hift regider o capture dlthe
importantinformaion. Theinterruptpin cannot rebbly be usedn this configuraton shce the mterrupt
pin is clearedby reading e controlport whch occurs agnchronous) (every audio fram) with re-
spect o the nterruptoccurrence.

The third secton is only neededfisanple frequenats needd be changed. Thisecton is conprised of
an HC574 od latch that can bereplacedby generalpurpog port pins if available. This section
controk the sanple frequency dection bits: MF6:F1, MF7:F2, MF8:F3 andthe RESET pin. A change
in sample rate automaticdly initiates acalibration g/cle.
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Appendix C: Setting CLKIN/SCLK Ratio for Desired Sample Rate

In Slave sub-rodes, the C&18 dekectsthe ratio betveen the CKIN and SQK ratesand set te
internal sampé rate accordigly. The folowing formul can be usedtdeternine te rato of CLKIN
to SCLK for any desgred smple rate for bab Seral Modes 3 and 4,18ve sib-modes

CLKIN _ (256 x Fsmax)
LK (BPF x Fs)

where:
CLKIN =Master clock nput
In SM3 Multiplier Slave sb-mode, CLKIN isreplaced by 16* CLKIN.
SCLK =Serial port bt clock.
Famax =Maximum g/stem sample rate.
Fs = Desired sample rate.
BPF =The nunter of bit per frane (256, 128, 64 or 32)

Example 1. SM3-S, Fmax = 48 kHz, Fs= 8 kHz, BHF = 64
CLKIN _ (256x 48000  12.288MHz _ 24
SCLK ~ (64x8009  512kHz

Example 2: SM4-S, FBmax = 8 kHz, Fs= 8 kHz, BAFF = 32
CLKIN _ (256% 8000 _ 2.048MHz _ 3
SCLK ~ (32x 8000  256kHz
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