Semiconductor Corporation

CS4215

16-Bit Multimedia Audio Codec

Features

® Sample Frequencies from 4 kHz to 50 kHz

® 16-bit Linear, 8-bit Linear, p-Law, or A-Law
Audio Data Coding

® Programmable Gain for Analog Inputs

® Programmable Attenuation for Analog
Outputs

® On-chip Oscillators

® +5V Power Supply

® Microphone and Line Level Analog Inputs
® Headphone, Speaker, and Line Outputs
® On-chip Anti-Aliasing/Smoothing Filters

® Serial Digital Interface

General Description

[gwave

The CS4215 is a single-chip, stereo, CMOS multime-
dia codec that supports CD-quality music,
FM radio-quality music, telephone-quality speech, and
modems. The analog-to-digital and digital-to-analog
converters are 64xoversampled delta-sigma converters
with on-chip filters which adapt to the sample fre-
quency selected.

The CS4215 is an Mwave'™
audio codec.

The +5V only power requirement makes the CS4215
ideal for use in workstations and personal computers.

Integration of microphone and line level inputs, input
and output gain setting, along with headphone and
monitor speaker driver, results in a very small footprint.

Ordering Information:

CS4215-KL 0°C to 70°C 44-pin PLCC
CS4215-KQ 0°C to 70°C 100-pin TQFP
CDB4215 Evaluation Board
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This data sheet was written for Revision E CS4215 codecs and later.
previous versions, see Appendix A.

For differences between Revision E and
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ANALOG CHARACTERISTICS( Ta = 25°C; VAL, VA2, VD1, VD2 = +5V;

Input Levels: Logic 0 = 0V, Logic 1 = VD1, VD2; Full Scale Input Sine wave, No Gain, No Attenuation 1 kHz;
Conversion Rate = 48 kHz; No Gain, No Attenuation, SCLK = 3.072 MHz; Measurement Bandwidth is 10 Hz to
20 kHz; Slave mode; Unless otherwise specified.)

Parameter * ‘ Symbol ‘ Min Typ Max Units
Analog Input Characteristics - Minimum gain setting (0O dB); unless otherwise specified.
ADC Resolution 16 - - Bits
ADC Differential Nonlinearity - - 0.9 LSB
Instantaneous Dynamic Range Line Inputs IDR 80 84 - dB
Mic Inputs 72 78 - dB
Total Harmonic Distortion Line Inputs | THD - - 0.012 %
Mic Inputs - - 0.032 %
Interchannel Isolation Line to Line Inputs - 80 - dB
Line to Mic Inputs - 60 - dB
Interchannel Gain Mismatch Line Inputs - - 0.5 dB
Mic Inputs - - 0.5 dB
Frequency Response (Note 1) (0 to 0.45 Fs) -0.5 - +0.2 dB
Programmable Input Gain Line Inputs -0.2 - 235 dB
Mic Inputs 19.8 - 44 dB
Gain Step Size - 15 - dB
Absolute Gain Step Error - - 0.75 dB
Offset Error Line Inputs (AC Coupled) - +150 +400
with HPF = 0 Line Inputs (DC Coupled) - +10 +150 LSB
(No Gain) Mic Inputs - +400 -
Offset Error Line Inputs (AC Coupled) - 0 5
with HPF = 1 (Notes 1,2) Line Inputs (DC Coupled) - 0 15 LSB
(No Gain) Mic Inputs - 0 15
Full Scale Input Voltage: (MLB=0) Mic Inputs 0.250 0.28 0.310 Vpp
(MLB=1) Mic Inputs 2.50 2.8 3.10 Vpp
Line Inputs 2.50 2.8 3.10 Vpp
Gain Drift - 100 - ppm/°C
Input Resistance (Note 3) 20 - - kQ
Input Capacitance - - 15 pF
CMOUT Output Voltage (Note 4) 1.9 2.1 2.3 \%
(Maximum output current = 400 pA)

Notes: 1. This specification is guaranteed by characterization, not production testing.
2. Very low frequency signals will be slightly distorted when using the HPF.
3. Input resistance is for the input selected. Non-selected inputs have a very high (>1MQ) input
resistance.
4. DC current only. If dynamic loading exists, then CMOUT must be buffered or the performance of
ADC'’s and DAC’s may be degraded.

* Parameter definitions are given at the end of this data sheet.
Mwavell is a trademark of the IBM Corporation.

2 Specifications are subject to change without notice. DS76F2
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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 - - +0.9 LSB
Total Dynamic Range TDR - 95 - dB
Instantaneous Dynamic Range (OLB = 1) (All Outputs) IDR 80 85 - dB
Total Harmonic Distortion Line Out (Note 5) - - 0.025 %
(oLB =1) Headphone Out (Note 6) | THD - - 0.2 %
Speaker Out (Note 6) - - 0.32 %
Interchannel Isolation Line Out (Note 5) - 80 - dB
Headphone Out (Note 6) - 40 - dB
Interchannel Gain Mismatch Line Out - - 0.5 dB
Headphone - - 0.5 dB
Frequency Response (Note 1) (0 to 0.45 Fs) -0.5 - +0.2 dB
Programmable Attenuation (All Outputs) 0.2 - -94.7 dB
Attenuation Step Size - 15 - dB
Absolute Attenuation Step Error - - 0.75 dB
Offset Voltage Line Out - 10 - mV
Full Scale Output Voltage Line Output (Note 5) 2.55 2.8 3.08 Vpp
with OLB =0 Headphone Output (Note 6) 3.6 4.0 4.4 Vpp
Speaker Output-Differential (Note 6) 7.3 8.0 8.8 Vpp
Full Scale Output Voltage Line Output (Note 5) 1.8 2.0 2.2 Vpp
with OLB = 1 Headphone Output (Note 6) 1.8 2.0 2.2 Vpp
Speaker Output-Differential (Note 6) 3.6 4.0 4.4 Vpp
Gain Drift - 100 - ppm/°C
Deviation from Linear Phase - - 1 Degree
Out of Band Energy (22 kHz to 100 kHz) Line Out - -60 - dB
Power Supply
Power Supply Current  (Note 7) Operating - 110 140 mA
Power Down - 0.5 2 mA
Power Supply Rejection (1 kHz) - 40 - dB

Notes: 5. 10 kQ, 100 pF load. Headphone and Speaker outputs disabled.
6. 48 Q, 100 pF load. For the headphone outputs, THD with 10kQ, 100pF load is 0.02%.
7. Typically, 50% of the power supply current is supplied to the analog power pins (VA1, VA2)
and 50% is supplied to the digital power pins (VD1, VD2). Values given are for unloaded outputs.

DS76F2 3
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A/D Decimation Filter Characteristics

Parameter Symbol Min Typ Max Units
Passband (Fs is conversion freq.) 0 - 0.45Fs Hz
Frequency Response -0.5 - +0.2 dB
Passband Ripple - - +0.1 dB
Transition Band 0.45Fs - 0.55Fs Hz
Stop Band > 0.55Fs - - Hz
Stop Band Rejection 74 - - dB
Group Delay - 16/Fs - S
Group Delay Variation vs. Frequency - - 0.0 us
D/A Interpolation Filter Characteristics
Parameter Symbol Min Typ Max Units
Passband (Fs is conversion freq.) 0 - 0.45Fs Hz
Frequency Response -0.5 - +0.2 dB
Passband Ripple - - 0.1 dB
Transition Band 0.45Fs - 0.55Fs Hz
Stop Band > 0.55Fs - - Hz
Stop Band Rejection 74 - - dB
Group Delay - 16/Fs - S
Group Delay Variation vs. Frequency - - 0.1/Fs s
DIGITAL CHARACTERISTICS (1a = 25°C; VAL, VA2, VD1, VD2 = 5V)
Parameter Symbol Min Max Units
High-level Input Voltage Vi  |(VD1,VD2)-1.0 |(VD1,vD2)+0.3 \%
Low-level Input Voltage ViL -0.3 1.0 \%
High-level Output Voltage at lp = -2.0 mA VoH |(VD1,vD2)-0.2 - \%
Low-level Output Voltage at Ip = 2.0 mA VoL - 0.1 Vv
Input Leakage Current (Digital Inputs) - 10 A
Output Leakage Current (High-Z Digital Outputs) - 10 MA
4 DS76F2
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SWITCHING CHARACTERISTICS (1a = 25°C; VAL, VA2, VD1, VD2 = +5V,
outputs loaded with 30 pF; Input Levels: Logic 0 = 0V, Logic 1 = VD1, VD2)

Parameter Symbol Min Typ Max Units
SCLK period Master Mode, XCLK = 1 (Note 8) | tsckw - 1/(Fs*bpf) - s
Slave Mode (XCLK = 0) | tsckw 80 - - ns
SCLK high time Slave Mode, XCLK =0 (Note 9) | tsckh 25 - - ns
SCLK low time Slave Mode, XCLK = 0 (Note 9) | tsckl 25 - - ns
Input Setup Time ts1 15 - - ns
Input Hold Time th1 10 - - ns
Input Transition Time 10% to 90% points - - 10 ns
Output delay tpdl - - 28 ns
SCLK to TSOUT tpd2 - - 30 ns
Output to Hi-Z state Timeslot 8, bit 0 thz - - 12 ns
Output to non-Hi-Z Timeslot 1, bit 7 thz 15 - - ns
Input Clock Frequency Crystals - - 27 MHz
CLKIN (Note 10) 1.024 - 13.5 MHz
Input Clock (CLKIN) low time 30 - - ns
Input Clock (CLKIN) high time 30 - - ns
Sample rate Fs 4 - 50 kHz
RESET low time (Note 11) 500 - - ns

Notes: 8. In Master mode with BSEL1,0 set to 64 or 128 bits per frame (bpf), the SCLK duty cycle is 50%.
When BSEL1,0 is set to 256 bpf, SCLK will have the same duty cycle as CLKOUT.
See Internal Clock Generation section.
9. In Slave mode, FSYNC and SCLK must be derived from the master clock running the codec

(CLKIN, XTAL1, XTAL2).

10. Sample rate specifications must not be exceeded.

11. After powering up the CS4215, RESET should be held low for 50 ms to allow the voltage
reference to settle.

t t

s Uhy sl Uha
FSYNC
v VA VA

L
TSOUT pd2 %ﬂ&dz
L

pdl

FSYNC oyt

t sckh tsckl

SCLK /
—>
sckw t
h1
SDIN TS1,Bit7 TS 1,Bit6 ) >< TS 8, Bit0

oy e t pdl ‘
SDOUT TS 1, Bit7 >< TS 1,Bit6 >< TS 8,Bit0

pdl

< t

—

hz
DS76F2 5

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6109646/cs4215.html

r- J YJi2r J 2 J4
-S>y /= CS4215

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

Parameter Symbol Min Max Units
Power Supplies: Digital VD1,vD2 -0.3 6.0 \%
Analog VA1,VA2 -0.3 6.0 \%

Input Current (Except Supply Pins) - +10.0 mA
Analog Input Voltage -0.3 (VAL, VA2)+0.3 | V
Digital Input Voltage -0.3 (vD1, VD2)+0.3| V
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.

RECOMMENDED OPERATING CONDITIONS (AGND, DGND = 0V, all voltages with re-
spect to 0V.)

Parameter Symbol | Min Typ Max Units
Power Supplies: Digital (Note 8) |VD1,vD2| 4.75 5.0 5.25 Vv
Analog (Note 8) |VA1,VA2| 4.75 5.0 5.25 Vv
Operating Ambient Temperature TA 0 25 70 °C

Note: 8. VD - VAL must be less than 0.5 Volts (one diode drop).

6 DS76F2
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Note: AGND and DGND pins?nust be on the §a7me ground plane.

Figure 1. Recommenda Connedion Diagram
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FUNCTIONAL DESCRIPTIO N

Overview

The C3215 haswo channelsof 16-bit anabg-

to-digital corverspon and tvo channelsof 16-bit
digital-to-anabg corverson. Both the ADCsand
the DACs are defa-signa cowerters. The ADC
inputs have adjugable input gain, while the DAC

outpus hare adjusable output atenuaton. Spe-

cial featuresinclude a separatmicrophone input
with a 20 dB programabk gan block, anop-

tional 8-bitp-law or A-law encoder/decodepins

for two aystals © sd dterndive sample rates,

directheadphone dre and nono speaér drive.

Control for the functions aailable on he
CHA215,aswell as the audio data, are caonmi-
cated to he device over a seral interface
Separat pins for input and output data are pro-
vided, allowing concurrent writing to and
reading from te desice. Data mst be con
tinually written for proper operain. Multiple
CHA215 deices nay be atached to e same
data Ines

Analog Inputs

Figure 1, the recomended connein diagram
shavs exampks of he eternal anabg circutry
recommended around the CS425. An internal
multiplexer selects bewveen Ine level inputs and
microphone leel inputs.

Input filtersusing a150 Q resstor and a .0JuF
NPO capador to ground arerequiredto isolate
the nput op-ams from and preide a chagere-
sene for, the swithed-capacitorinput of the
codec. The R vauesmay be safey changed
by a factor of wo.

The HPF bit in Contol Time Slot 2 proides a
high pasdilter thatwill reduce DCoffset on he
analog inputs. Using the high pass filter will
cause kght distortions atvery low frequences.

Unused analog inpsitthatare not seicted heae
a very high input impedance, so they may be
tied to AGND directy. Unu®d analog nputs
that are sed¢cted $&ould be ted to AGND
through a 0.1ufeapacior. This preventsary DC
current flow.

Line Level Inputs

LINL and LINR are the line level input pins.
These pins are iamally biased to e CMOUT
voltage. Figure 2 dhows a dual op-amp bufer
which conbineslevel shifting with a gan of 0.5
to atenuae the sandardline kevel of 2 Vims to

56 pF

0.47 uF
Line In 20 k
Right LINR
(pin 16)
Example 5k NPO
Op-Amps VW CMOUT
are  ——0.47 uF ——o47ur (PN19)
LT1013 %7 %7
. 0.47 uF LINL
Line In
20k (pin 18)

Left H

56 pF

Op-amps are run
from VA1, VA2 and
AGND.

Figure 2. DC Coupled Input.

0.47 uF
LineIn 4 LINR
Right 150 (pin 16)
0.01 uF
I NPO
NPO
0.01 uF
Line In o_{ ‘ 190 LINL
Left (pin 18)
0.47 uF

Figure 3. AC Coupled Input.
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CMOouUT

R57 Microphone

Input Left
(pin 17)

A=20dB 047uF 150
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NPO
22.1k

A ———

R1

Optional Microphone Input Buffer

1 Vims. The CMOUT referencelevel is used to
level shift the sgnal. This level shfting allows
the line inputsto be DC coupled into the
CHA215. Mnimum ADC offset resllts when te
line inpus are DCcoupkd (®e Anabg Charac-
teristics Table).

Figure 3 shavs anAC coupled inpufcircuit for
signalscenered around O dts. The antalias
ing RC filter preserst a low impedance ahigh
frequenciesand $ould be drven bya low im-
pedance source.

Microphone Level Inputs

Internal amplifiers with a programrable 20 dB
gain block are preided for the mcrophonelevel
inputs, MINR and MINL. Fgure 4 fows a sh-
gle-ended nput microphone pre-aplifier stage
with a gan of 23dB. AC coupling is mandabry
for these input shce ay DC offset on he input
will be anplified by he codec.

The 20 dB gain block may be disbled usng the
MLB bit in Cortrol Time Slat 1. When dis-
abled, the inputs become line level with full
scak inpus of 1 Vrms.

Adjustable I nput Gain

The sgnalsfrom the microphone or theihe n-

puts are routed d a programrable gain circuit

which prozides up to 22.5 dBf gan in 1.5 dB
steps. Level changes only take effect on zero
crossngsto minimize audble artifacts often re-
ferred b as "zipper noi€". The reque®d level

change idorced if no zero craing is found af-
ter 511 frames (10.6 ns ata 48 kHz frame raj.

A separate zerorossng detector «ists for each
channel

Analog Ouputs

The analog oyuts of the DACs are rouéd via
an atenuator b a pair of ine ouputs a pair of

DS76F2
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headphone outpsitand a rano nonitor spealer
output

Output Level Attenuator

The DAC ouputs are roued trough anattenu-
ator, which provides 0dB to 94.5 dB of
attenuation, adjustade in 1.5 B steps. Level
changes aremplemenéd usng both analg and
digital attenuation techniques. Level changes
only tale effect on zerocrossings to ninimize
audible artifacts. The requestedvEl change $
forcedif an analog zera@rossing does nobccur
within 511 franes (10.6 n3 at a 48 kHz frare
rate). A separatzero crossig deector «ists for
each channel

Line Outputs

LOUTR ard LOUTL ouput an amlog signd,
centered around theMBOUT wvoltage. The rmi-
mum recomnended load mpedance s 8 kQ.
Figure 1 shws the reommerded 1.0 uF DC
blocking capacibr with a 40 K2 resistor to
ground. When dving impedancesgreater han
10 kQ, this provides a high pas corner @
20 Hz. Thes®utpus may be nuted.

Headphone Outputs

HEADR and HEADL output an analog ignal
cenered aound the HEADC wvoltage. The de-
fault headphone outpuével (OLB = 0) condins
an optonal 3 dBgain ower the Ine ouputs
which provides reasonald listening levels, even
with small ampltude digtal sources Theg out
puts have increased currendrive capabity and
can drve aload impedance as Vo as48 Q. Ex-
ternal 12 Q seres resstors reduce outputevel
variations with differentimpedanceheadphones
The common return line from driving head-
phones Bould be conneetd b HEADC, which
is biased ® the CMOUT voltage. Thisrenoves
the nee for AC coupling, and also controls
where the return currenfsow. All three head-

phore ouput lines ae short-circuit proteced.
These oytutsmay be mted.

Speaker Output

MOUT1 and MOUT?2 dierentally drive asmal
loudgpealer, whose inpedanceshould be greatr
than 32Q. The sgnal isa sunmed \ersion of
the rightand leftline output tapped df prior to
the mute functon, bu after the attenuator The
speaker output may be independently muted.
With OLB = 0, he spea&r outputalso contans
a 3 dB gain over the line ouputs When
OLB = 1, the speal outpus are dwnen at the
sane level as he line outpus.

Some smadl spealers dstort heaily when pre-
sened with low frequeng enegy. A high-pass
filter helps elninate te low frequeng enegy

and can be iplemented by A couplng boh

spealker terminals with a resstor to ground,on

the speakr side of the DCblocking capacitrs.

The \aelues setcted vould dependon the spealer

chosen, bt typical values would be 22 pF for

the capacirs, with the posiive sde connected
to the codec, and 5QCkresisors. This circuit is

contaned on the CDBI215 &aluaton board as
shavn in the end of ths dai sheet

I nput Monitor Function

To allow monitoring of the input audb dgnal
the outputof the ADCscan be routedhtough a
monitor path agnuator then digtally mixed into
the nput daa for the DACs (seethe front page
block diagram). Changesin the input gan or
output level setings drectly affect the nonitor
level. If full scale daa from the ADCs is added
to full scale dyital data from the seral interface,
clipping wil occur

Calibration

Both output offset wltageand inputoffset error
are mnimized byan inernal calibraton cycle.
At leastone calibration o/cle must be mvoked

10

Downloaded from Elcodis.com electronic components distributor

DS76F2


http://elcodis.com/parts/6109646/cs4215.html

CS4215

FSYNC J N

SCLK

CLKOUT

Juuddiuudduby

¢ 8.5CLKOUT's 44
PIO Read
¢ 11 CLKOUT's

PIO Write

Data Mode -Read and Write

TSIN J N

]

1SCLK

PIO Read

Control Mode - Read Only

Notes: 1. DATA MODE READ - The data is sent out via SDOUT on the next frame.
2. CONTROL MODE READ - The data is sent out, via SDOUT, the same frame.
3. DATA MODE READ, WRITE - are tied to the rising edge of FSYNC and CLKOUT.

They are independent of SCLK.

4. CONTROL MODE READ - The PIO pins are sampled by a rising edge of SCLK.

Figure 5. PIO Pin Timing

after pwer . A cdibration cycle will occur
immediately after leaving the reset stat A cali-
braion cycle wil also occur irmediately after
going from control mode b dat mode (DC go-
ing high). When powering up the C$4215, @
exiting the paver davn stte, a nrmimum d
50 s must occur to allow the \oltagereference
to setle, before initiating a cdibration cycle.
This is acheved by holdng RESET lav or shy-
ing in control modefor 50 ms after power upor
exiting paver davn mode. Thenput offset error
will be calbrated for whicheer input channelis
sekcted (merophoneor line, usng the IShit).
Therefore,the IS bitshould reman steady whie
the codecis calibrating, although bhe other his
input to the codec are ignored. &lbration tales
194 FSYNC gclesand SDOUTdatabits will be
zero dumg this period. TheA/D Invaid bit, ADI
(bit 7 in data tme sbt 6), wil be high dumg

calibration and wil go low when cabraton is
finished.

Parallel Input/Output

Two pins are preided for parakl inputbutput
These gns ae open draan outpus and reque
external pullup resstors Writing a zero turn®on
the ouput transstor, puling the pn to ground;
writing a ore turns off the ouput transistor
which dlows an externd resisor to pul the pin
high. When ued as annput, a one mst be writ
ten to the pin thereby allowing an externd
device to pul it low or leave it high. Thesepins
can be readni control mode and heir stae is
recorded m Contol Register 5. These pis can
be written to and read backnidata node usng
Data Register 7. Fgure 5 shas the Parallel In-
put/Output timing.

DS76F2
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Clock Genreration

The mater clock operatng the C34215 may be

generatedising the on-chp crydal o<illators, or

by ushg anexternal clock source In dl daa

modesSCLK and FSYNC must be synchronous
to the selead master dck.

If the mester clock urce $ops the digital fil-
ters wll power dovn after 5us to prevent
overheatng. If FSYNC siops, the digal filters
will powver davn after approxmaely 1 FSYNC
period. The CS425 will not ener the btal
power davn stte.

Internal Clock Generation

Two external crystals may e attached tothe
XTL1IN, XTL1OUT, XTL2IN ard XTL20UT
pins. Use d an external crystal requires adli-
tional 40 pFloading capadors to digital ground
(seeFigure 1).XTALL1 oscilator isintended for
use at24.576 MHz and XAL2 oscilator is in-
tendedfor use at 16.9344MHz, although okher
frequenciesmay be used. Thean of the inter-
nal inverter is slightly higher for XTAL1,
ensurng proper operain at>24 MHz frequen-
cies. The cryls should be pardél resonant
fundamerdl mode anddesgned for20 pF bad-
ing (equvalent to a 40 pF capaat on eacheg).
If XTAL1 or XTALZ2 is not ®lected asthe mas
ter clock, hat partcular crystal oscillator is

powered dovn to minimize interference. If a

crystl is not neededthe XTL-IN pin shouldbe
grounded. An xanple crysal suppler is CAL
Crydal, telephone number (714) 991-1580.

FSYNC and £LK must be synchronouso the
master clock. When usnhg the codecn slave
mode wih one of the crysls as mager clck,
the controler nust derve FSYNC and SCLK
from the crystls, i.e. via CLKOUT. Note that
CLKOUT will stop in a lov cordition within
two perbds afer D/C goes dw.

An internaly generated clock whi is 256 tmes
the sample rate(FSYNC rate) is output
(CLKOUT) for potentid use with an externd
AESEBU transnitter, or another &4215 No
glitch occurs on CKOUT when setcting alter-
nate cbck sources CLKOUT will stop in alow
condiion within two perbds afer D/C goeslow,
assiming one of the cryal oscilators is se
lected, or elier CLKIN or SAK is the master
clock source ands contnuous. The duyt cycle
of CLKOUT is 50% f the naster clock s oneof
the crysal oscllatorsand he DR bits are 0,1,
2,6 or 7. If the DFR bits are 3 or 5, the dyt
cycle is 33% (hgh time). If the DFR bits are 4
then CLKOUT hasthe tming siown in Figure 6.
If the master clock 8 SCLK or CLKIN, the duy
cycle of CLKOUT will be the same as theas
ter clock source.

3 3

L]

1/(128 X FSYNC)

J L

1/(128 x FSYNC)

Figure 6. CLKOUT duty cycle using the on-chip
crystal oscillator when DFR = 4
(typically FSYNC = 37.8 kHz)

External Clock

An externalclock input pin (CLKIN) isprovided
for potental use wih an eternal AESEBU re-
ceiver, or an ateady «isting systen clock.
When MCK2 = 0, the nput cbck mus$ be &-
actly 256 tmesthe smple rate, andFSYNC and
SCLK must be syrchronousto CLKIN. When
MCK2 = 1 te DFR bits alow various dvide
ratios of the ALKIN frequeng.

Alternatively, an eternal high frequeng clock
may be driven into XTL1IN or XTL2IN. The
correctclock source rast be sele@d usng the
MCK bits. Manipulating DFR bits will allow
various dvide ratios from the dock to be s

12
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CS4215

lected. SCLK and FSYNC must be synchronous
to the eternalclock.

As a thrd alternative, SCLK may be pro-
gramned to be the raster clock nput. In his
case, i must be 256 tnesFs

Serial Interface

The rial interfaceof the CS1215transfersdigi-
tal audio dad and contol datainto and out of
the deice. Multiple C$4215 deices may $are
the sare data ines DSPs supported mclude he
Motorola 56001in nework mode and aubset
of the ‘CHI’ bus from AT&T/Intel

Serial Interface Signals

Figure 7 shars an exkampk of two C3A215 de-
vices connectedo a common controller. The
Serial Data Out (SDOUT) and &ial Dag In
(SDIN) lines are tme division nultiplexed be-
tween he CS1215s.

The seral interface clock, SCLK, is used for
transnitting and receing daa. SCLK can be
generated byne ofthe CS4215s or it can be
input from an eternal SCLK source. When gen-
eraed by an eternal source, SCK must ke
synchronoudo the nester cbock. Data is trans
mitted an the rising adge of SCLK and is
receved on the &lling edge of SCK. The
SCLK frequengy is always equalto the bit rate.

The Frane Synchrorging sgnal (FSYNC) is
used o indicae the startof a frame. Itmay be
output from one of he CS1215s,or it may be
generatedrom an eternal controllerIf FSYNC
IS generated externally, it must ke high for at
least 1 SCLK period, andti must fal at least
2 SCLKs before the start od nav frame (ge
Figure 8. It mug al® be synchronougo the
mager clock. Thefrequeny of FSYNC is equal
to the systm sampd rate (seeFigure 8).Each
C4215 requires 64 SCLKs o transfer dl the
data. TheSCLK frequeny canbe %t to 64, 128,

or 256 bis per frame, hereby albwing for 1, 2
or 4 CS81215s conneet to he sane bus.

In a typical muti-part scenad, one CG4215 (he
mader) would generée FSYNC and SCLK,
while the oher C34215s(the $aves)would re-
ceve FSYNC and SCK. The CLKOUT of the
master would be caneded to the CLKIN of
eachslave desice as shan in Hgure 7 Then,
the mester device would be programmed for he
desred sarple frequeng (assiming one of he
crystabk is sekcted as the otk source),lte num-
ber of bits per frame, and for @K and FSYNC
to be outpus. The $ave devices would be pro-
grammed to use CLKIN asthe cbck source,he
same numberof bits per frame, and for SCLK
and FSYNC to beinputs. Since @KOUT is al-

DS76F2
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o SCLK XTL1IN
SDIN XTL1IOUT j
SDOUT
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FSYNC
Controller T FSYNC
I
TSIN XTL2IN
_ TSOUT XTL20UT j
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Master
PDN
CLKOUT ——
RESET
CS4215
SCLK
—®
SDIN CLKIN
SDOUT
FSYNC
> TSIN
1 TSOUT
DIC  Slave
PDN
RESET
v v
[ ] [ ]
[ ] [ ]
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Figure 7. Multiple CS4215's
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% T1 .
|

1
N NN

FSYNC w
TSINA

TSn ‘ TS8 ‘TSl ‘ TS2 ‘ TS3 TS8 ‘ TS1 ‘ TS2 TS7 ‘TSB

] Je )
r DEVICE A DEVICE B i
TSOUTA H
TSINB
TSOUTB L
T1 1/Frame Rate or 1/System Sample Rate
TSn Time slot numbers

Figure 8. Seaial Interface Timing for 2 CS4218s

10 16 17 18 64 65 66 67 68

FSYNC J k q

TSIN
DATA ‘0 7‘6 1‘0‘7‘6 1‘0‘7‘6 ‘1‘0%7‘6‘5‘
TS1 TS2 TS3 TS8 TS1

TSOUT

Figure 9. Frame Syncand Bit Offset Timing

1 2 3 4 _64 6566 67 681281 2 3 4 5 _6465 66

s gy gupy Uy
Tona | [N J N
et N ||
rsouTs ||

son  ///[Conoioa | YComoiws| ) comwoion | )

SDOUT H Control from A HControl from B
DIC T Control Mode r

Figure 10. Control Mode Timing for 2 C$4215s
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ways 256 times the sample frequeng andscales
with the seécted ample frequeng on e mas
ter, the slave devices will automatially scde
with changes inhe master codes’sanple fre-

queng.

CHA215s areime division multiplexed onb the
bus usingthe Time Sbt Out (TSOUT) andlime
Slot In (TSIN) $gnak. TSOUT is an outputsig-
nal that is high for one €LK bit time, and
indicatesthat the C8215is about to retase lte
bus. TIN is an inputsignal tat informs the
CHA215that the net time dot is available for it
to use. Theifst device in te chan uses FSNC
as ts TSIN signal. All subsequentdevices use
the TSOUT ofthe previous device as is TSN
input TSIN must be high for ateéastl SQ.K
period and dll at least2 SA.Ks before gart of a
new frame.

Serial Interface Operation

The seral interface fornat has a ariable number
of time dots, dependig on the number of
CHA215satiached o the kus. All time slots have
8 bits. EachC34215 requies 8 time dots (64
bits) to conrmunicate al data (see kgure 9).

CONTROL MODE

The Control Modeis used to & up he CS1215
for subsequenbperaton in Data Mode byoad-
ing the inernal controlregisters Contol mode is
aserted bybringing DC low. If D/C is low dur-
ing paver up, thentte CR1215 wil ener control
mode mmediately. The SCLK and FSYNC pins
are ti-stated, andthe CS4215 wi receve SCLK
and FSYNC from an eternal source. If the
CHA215 isin master mode (ELK and FSYNC
areoutputs and DC is brought bw, then S@C.K
& FSYNC will coninue b be drven fora mini-
mum of 4 and amaximum of 12 SQKs, if the
ITS bit = 0.1f ITS is 1, SCLK and FSYNC will
threestae immaliately after DC goes low. If
D/C is brought bw when te wdec is pro-
grammed as master witITS=0, the codecwill

timeout and releas FSYNC and LK within
10Qus. The wues in the controregistersfor
control of the ®rial portsare ignoredn control
mode. The data ressad on SDIN is storedinto
the cotrol registers wiich have addresses
matching their time dots. The data in the regis-
tersis transgnitted on DOUT with the time 3ot
equal b the rgister nunber (see Fure 10).

The seps nvoved when gaig from dah mode
to contol mode and back are s in the flow
chartin FHgure 11

Control Formats

The C&215 controlregisters hae the functons
andtime dot assgnmentsshavn in Table 1 The
register adlress is the time slot mmber when
D/C is 0. Resrved bis shoutl be writen as0
and could be read back @sor 1. When coar-
ing dat read back, reseed bits shoud be
masked. The SDOUT pin goes into a
high-impedance tate prior b Time Sot 1 and
after Time Slot 8. The daa listed bdow the reg-
ister is its rest Sate.

The paallel pot register is used to read and
write the two open-drain nputbutput pins The
outpus are dlset to 1 on RE&T. PIO bis are
read only in control mode. No¢ that since RO
signalsare open drainignak, an eternaldevice

Time slot Description

Status

Data Format
Serial Port Control
Test

Parallel Port
RESERVED
Revision
RESERVED

O~NO UL WN B

Table 1. Control Registers

DS76F2
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may drive them low even when thg have been
programmed as highsTherefore, the alue read
back nay differ from the @ue written. In the
data node, (D/C=1), this register can ke rea
and writen b through be seral port as part of
the Input Setings Registers. In contol mode,
(D/C=0) the® bits can ony be read.

16 DS76F2
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Wait at least 12 SCLK
periods for FSYNC and
SCLK to three-state

maximum attenuation

v

[ Mute the speaker output )

[ Lower output level to j

Set D/C low

Codec programmed for
Master mode & ITS=0?

» N
v

drive SCLK and FSYNC
into the codec

Set external controller to

1 This is a software design choice,
not a run-time conditional branch.

with CLB=0

!

{ Send valid control information }

[

Read back and verify control information.
Mask off reserved bits

Set external controller to
receive SCLK and FSYNC
from the codec

T

[ Send valid control i

nformation

with CLB=0

Y

two more frames of valid

Set CLB=1 and send at least

control information

Is codec
programmed for

2 This will cause the codec to
ignore any further bus activity.

The SDOUT pin wil

| be held in

the high impedance state after
transmitting 1 frame with CLB=1

Master mode?

Set D/C high.

and muted speaker for 194 FSYNC cycles

Transmit/receive data with attenuated outputs

while codec executes offset calibration

l

[ Transmit/receive audio data ]

with desired level settings

Figure 11 Control Mode Flow Chart
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Control Time Slot 1, Status Register

CS4215
|

D7 D6 D5 D4 D3 D2 D1 DO
Register | 0 o | 1 [mB|owB|cB| RSRv
Reset (R) 0 0 1 0 0 1 X X
BIT NAME VALUE FUNCTION
RSRV Reserved Bits Must be written as 0.
CLB Control Latch Bit 1 R| Ensures proper transition between control and
data mode.
oLB Output Level Bit 0 R| Line full scale outputs are 2.8 Vpp (1Vrms)
Headphone full scale output is 4.0 Vpp.
Speaker full scale output is 8.0 Vpp.
1 Line and Headphone full scale outputs are
2.0 Vpp. Speaker full scale output is 4.0 Vpp.
MLB Microphone Level 0 R| 20 dB Fixed Gain Enabled
Full scale microphone inputs are 0.288 Vpp.
1 20 dB Fixed Gain Disabled
Full scale inputs are 2.88 Vpp.

Control Time Slot 2, Data Format Register

D7 D6 D5 D4 D3 D2 D1 DO
Register | HPF | RSRV | DFR2 DFR1 DFRO| ST | DF1 DFO
Reset (R) 0 X 0 0 0 0 0 1
BIT NAME VALUE FUNCTION
DF1-0 Data Format 00 0 16-bit Z'S-complement linear.
Selection 01 1 Rj| 8-bit p—Law.
10 2 8-bit A-Law.
11 3 8-bit unsigned linear.
ST Stereo Bit 0 R| Mono Mode.
1 Stereo Mode.
DFR2-0 Data Conversion XTAL1(kHz)  XTAL2 (kHz)
Frequency Selection CLKIN (=) 24576 MHz  16.9344 MHz
000 0 R 3072 8 5.5125
001 1 1536 16 11.025
010 2 896 27.42857 18.9
011 3 768 32 22.05
100 4 448 NA 37.8
101 5 384 NA 44.1
110 6 512 48 33.075
111 7 2560 9.6 6.615
RSRV Reserved Bit Must be written as 0
HPF High Pass Filter 0 R| Disabled.
1 Enabled. A Digital High Pass Filter is used to force
the ADC DC offset to zero.

18
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__________________________________________________________________________________________________________________|
Control Time Slot 3, Serial Port Control Register

D7 D6 D5 D4 D3 D2 DI DO
Register | ITS | MCK2 MCK1 MCKO |BSEL1 BSELO| XCLK | XEN |

Reset (R) 0 0 0 0 1 0 0 1
BIT NAME VALUE FUNCTION
XEN Transmitter Enable 0 Enable the serial data output.
1 R | Disable (high-impedance state) serial data output.
XCLK Transmit Clock 0 R| Receive SCLK and FSYNC from external source
SLAVE Mode
1 Generate SCLK and FSYNC
MASTER Mode
BSEL1-0 | Select Bit Rate 00 0 64 bits per frame.
01 1 128 bits per frame.
10 2 R\ 256 bhits per frame.
11 3 Reserved.
MCK2-0 Clock Source Select 000 0 R| SCLK is master clock, 256 bits per frame.
BSEL must equal 2, and XCLK must equal 0.
001 1 XTAL1, 24.576 MHz, is clock source.
010 2 XTAL2, 16.9344 MHz, is clock source.
011 3 CLKIN is clock source, and must be 256xFs.
100 4 CLKIN is clock source, DFR2-0 select sample
frequency.
ITS Immediate Three- 0 R| SCLK and FSYNC three-state up to 12 clocks
State after D/C goes low.
1 SCLK and FSYNC three-state immediately
after D/C goes low.

Control Time Slot 4, Test Register
D7 D6 D5 D4 D3 D2 D1 DO

Register | TEST | ENL | DAD |
Reset (R) 0 0 0 0 0 0 0 0
BIT NAME VALUE FUNCTION
DAD Loopback Mode 0 R| Digital-Digital Loopback.
1 Digital-Analog-Digital Loopback.
ENL Enable Loopback 0 R| Disable.
Testing 1 Enable.
TEST Test bits The TEST bits must be written as zero, otherwise
special factory test modes may be invoked.

DS76F2 19
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Control Time Slot 5, Parallel Port Register
D7 D6 D5 D4 D3 D2 D1 DO

Register | PIO1 _ PIOO | RSRV
Reset (R) 1 1 X X X X X X
BIT NAME VALUE FUNCTION
RSRV Reserved Bits Must be written as 0.
PIO1-0 Parallel 1/0 Bits 11 3R] See the Parallel Input/Output Section.

Control Time Slot 6, Reserved Register
D7 D6 D5 D4 D3 D2 D1 DO

Register | RSRV
Reset (R) X X X X X X X X
BIT NAME VALUE FUNCTION
RSRV Reserved Bits Must be written as 0.

Control Time Slot 7, Version Register
D7 D6 D5 D4 D3 D2 D1 DO

Register ‘ RSRV VER3 VER2 VER1 VERO
Reset (R) X X X X 0 0 1 0
BIT NAME VALUE FUNCTION
VER3-0 Device Version 0000 0 "C". See Appendix A.
Number 0001 1 "D". See Appendix A.
0010 2 R| "E". This Data Sheet
RSRV Reserved Bits Must be written as 0.

Control Time Slot 8, Reserved Register
D7 D6 D5 D4 D3 D2 D1 DO

Register | RSRV
Reset (R) X X X X X X X X
BIT NAME VALUE FUNCTION
RSRV Reserved Bits Must be written as 0.

DS76F2
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128 1 2 3 4,64 65 66 67 68 69 1281 2 3 4

A | [ N

TSOUT A,
TSINB

TSOUT B

SDIN />< Data to A Datato B Data to A
SDOUT Data from A Data from B >< Data from A
DIC

J Data Mode

Figure 12. Data Mode Timing for 2 CS4215s
DATA MO DE

Time slot

Description

The daa male is usel duing conversions b
passdigital data bewveen the 4215 andexter-
nal devices The frame gnc rateis equalto the
value of the cowmerdon frequeng set by the
DFR2-DFRO bits of the Dah Format register.
Eachframe has elter 64, 128,0or 256 bit times
depending onhe BEL bits in the Srial Con-

O~NO OIS WNBE

Left Audio MS8 bits
Left Audio LS8 bits
Right Audio MS8 bits
Right Audio LS8 bits
Output Setting
Output Setting

Input Setting

Input Setting

trol register. Contol of gan, atenuaton, input
sekction and outputmuting are embedded irhé
data sream

Data Formats

Table 2. Data Regsters

+FS

All time dots conain 8 bts. The M3 of the
data is transmitted/receved first The CS4215
data rgisters hae the functons andimme slot as
signmens shown in Table 2. The rgister address
is the time sld number when DC is 1. The
SDOUT pin goes mto a hgh-impedance ste
prior to time sbt 1 and after Tme Sbt 8 (see

ANALOG VALUE
o
Il

Figure 12).

. -FS T f T
The CR215 suppod four audo dataformas:  undged: ° 65 128 191
16-bit 2’'sscompkement linear 8-bit unsgnedlin- oo o, 32768 -16384 0 16384

ea, 8-bit A-Law, and 8-bit p-Law. Figurel3
illustrates the transfer chaaderistic for 16-bit
and 8-bi linear fornats Note that a digital code

DIGITAL CODE

Figure 13. Linear Data Formats

255

32767
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+FS

ANALOG VALUE

-FS
A-Law: 2Ah

u-Law: 00h

T
95h
BFh

f
55h/D5h

7Fh/FFh
DIGITAL CODE

T
15h
3Fh

AAh
80h

Figure 14. Companded Dda Formats

of 128 (80 He&) is consdered analg zero for
the 8-bt unsgned fornat.

A non-inear coding cheme $ usd for the com
panded forme as shown in Figure 14. This
schene is conpatible with CCITT G.711. Com
panding usesnore preaion at bwer anplitudes
at the &pense of dss precison athigher anpli-
tudes p-Law is equivalent to 13 bits at low
signal kevels and A-Law is equivalent to 12 bis.
This low-level dynamt range isobtaned atthe
expeng of large-sgnal dynant range wigh, for
both p-Law and A-Law, is equvalent to 6 bits.
The CS1215 inernally operatesat 16 bits. The
companded dita is panded to the uper 13

Data Time Slot 5, Output Setting

(12) bitsfor the DACs and compresed from the
upperl3 (12)bits to 8 bits for the ADCs

Data Time ot 1& 2, Left Channel Audio Data

Time dot 1 and 2contan audo dat for the left
channel. Inmono modes, only thedt channel
data & used, havever both the rght ard left
output DACs are diven In 8bit modes, ony
time dot 1 isused for he data.

Data Time Sot 3&4, Right Channel Audio Data

Time dot 3 and 4 contais audio data for the
right channé. In mono modes the rght ADC
outputs zro and the right DAC uses the I
digital data. In 8-ki modes only time dot 3 is
used for lhe data.

Figure 15 summrizes allthe tme slot bit alloca-
tions for he 4 data mmdes and for cortil mode.

Reset

RESET going low causes &lthe internal contol
registers © be setto the staés shovn with each
register desciption. RESET mug bebroughtlow
and high at leastonce after paer up. REET
returnng high caugs the CS1215 to &ecuk an
offset calibration g/cle. RESET or DC returning
high dwould occur ateas 50 ns after the paver
suppy hasdabiized b allow the wltagerefer-
enceto sttle.

D7 D6 D5 D4 D3 D2 D1 DO
Registr | HE | LE | LO5 LO4 LO3 LO2 LO1 LOO
Reset (R) 0 0 1 1 1 1 1 1
BIT NAME VALUE FUNCTION
LO5-0 Left ChannelQutput | 111111 63 R| 1.5dB attenuation steps. LO5 is the MSB.
Attenuation Setting 0 = no attenuation. 111111 = -94.5dB
LE Line Output Enable 0 R| Analog line outputs off (muted).
1 Analog line outputs on.
HE Headphone Output 0 R| Headphone output off (muted).
Enable 1 Headphone output on.

22
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Data Time Slot 6, Output Setting

CS4215

D7 D6 D5 D4 D3 D2 D1 DO
Register | ADI | SE | RO5 RO4 RO3 RO2 ROl ROO
Reset (R) 1 0 1 1 1 1 1 1
BIT NAME VALUE FUNCTION
RO5-0 Right Channel 111111 63 R| 1.5dB attenuation steps. RO5 is the MSB.
Output Attenuation 0 = no attenuation. 111111 = -94.5dB
Setting Not used in mono modes.
SE Speaker Enable 0 R| Speaker off (muted).
1 Speaker on.
ADI A/D Data Invalid 0 A/D data valid.
1 R| A/D data invalid. Busy in calibration.

Data Time Slot 7, Input Setting

D7 D6 D5 D4 D3 D2 D1 DO
Register | PIO1_PI00 | OVR | IS | LG3 LG2 LGl LGO
Reset (R) 1 1 0 0 0 0 0 0
BIT NAME VALUE FUNCTION
LG3-0 Left Channel Input 0000 R| 1.5dB gain steps. LG3 is the MSB.
Gain Setting 0 = no gain, 1111 = 22.5dB gain.

IS Input Select 0 R| Line level inputs (LINL, LINR).

1 Microphone level inputs (MINL, MINR).

OVR Overrange 0 R| When read as 1, this bit indicates that an input over-
range condition has occurred. The bit remains set
until cleared by writing 0 into the register. Writing
a 1 enables the overrange detection. The bit will
remain O until an over-range occurs. Serial port
clear has priority over internal settings.

P101-0 Parallel 1/0 11 3R] Parallel input/output bits.

Data Time Slot 8, Input Setting

D7 D6 D5 D4 D3 D2 D1 DO
Register | MA3 MA2 MA1 MAO| RG3 RG2 RG1 RGO
Reset (R) 1 1 1 1 0 0 0 0
BIT NAME VALUE FUNCTION
RG3-0 Right Channel Input 0000 R| 1.5dB gain steps. RG3 is the MSB.
Gain Setting 0 = no gain, 1111 = 22.5dB gain.
MAS3-0 Monitor Path 1111 15 R| 6dB attenuation steps. MA3 is the MSB.
Attenuation 0 = no attenuation, 1111 = mute.
DS76F2 23
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CS4215
A LOUT
SDIN + D/A | —» Attenuation
Decode ROUT
DAD > > > > > (Still Operate)
DD > > —
Digital-
Digital-Digital Monitor = 1111 Analog-
Loopback (Full Mute) Digital Y
Loopback
< < <J P
< < < < < <
LIN
A
SDOUT K AD  *1 Gain
Encode RIN
(Disconnected)
CS4215
A LOUT
SDIN 44»<:£Z>4> D/IA %  Attenuation
Decode x ROUT
(DAC data = 0)
0 is different for > > > > >
each data
format A Monitor = 0
< < < < ADA
AN LIN
spouT H AID Gain
Encode RIN

Figure 16. DD, DAD & ADA Loopback Paths

Power Down Mode

Bringing e PDNpin high putsthe CS4215into
the paver davn mode In this mode HEADC
and CMOUT will not sumply current. Pover
down will changeall the contol registersto the
resetstate shavn undereach ControlTime Slot
register. In the paver dovn mode, the TOUT
pin will follow the TSN state wih less than
10 ns dedy.

After returnng to normal operaton from paver
down, an ofset calbration cycle must beexe-
cuted.Either brnging RESET low then hgh, or
updatng the contol registers, wil cause aroff-
set cabration g/cle. In ether case, alelay of
50 ms mwt occur after BN goeslow before
executhg the ofset calibration. This allows the
internalvoltage referenceme b setle.

LOOPBACK TEST MO DES

The C4215 contins three bopback modeshat
may be ued to est the codec. Wo of the loop-
back tes modes are deégnedto allow the hostto
perform a slf-test on the CS4215 The third
mode allows labaatory testingusing external
equiprent.

Host Self-Test Loopback Modes

Since the G&4215 b a mixed-signal device, t is
equpped wth an internal register that will en-
able the host to perform a two-tiered test on
power-up or asneeded. The loopbackst is en-
abled by stting the EnableLoopback hi, ENL,
in controlregister 4. The 1irst tier of loopback is
a digita-digital loopback,DD, which is selected
by clearng the DAD bit in control register 4 (e
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Figure 16). DD loopback check$e interfface  Analog-to-Analog Loopback Mode
between the hosind the &4215 by &king the
data onSDIN and loopng it back onto SDOUT A third loopback node isachieved by stting the
with the data on SDOUT being one fraende- monitor atenuator to zero &nuaton and end-
layed fromthe daa on SDIN. The host can ing the DACs dgital zero via SDIN. This
verify that the data recesed is exactly the same  loopback istermed analog-djital-anabg, ADA,
as he data ent, thereby indcating theinterface  since the dected analognput wil now appear
between he two devicesand he dgital interface  on the enaldd anabg ouputs Since this test is
on the (54215 are operatg propen. The out controled by eternal simulus and he hos is
put DAC’s are functonal in DD loopback. N@ not involved (exceptto send the BCs zeros),it
that the intrface has beenexified, the resof is generdly consdered alaborabry test as op-
the C31215 can be d¢sted usng the scond ter posed to a <If test The bottom portion of
of loopback. Figure 16 ilustrates the ADA signal flow
through the C&215. Note that this test requires
The ®cond iter of loopback $ a dgita-anabg- the hos send analog zerogo the DAC. Each
digital loopback, DAD, which is seleted by data format has a dfferent code for zero. See
seting the DAD bit in contol register 4. DAD Figures 13 and 14.
loopback checks the amalog section o the
CHA215 by connectig the rght and &ft anabg
outpus, after the oyut atenuadr, to the anabdg
inputs of he gan stage. Thisallows teding of
mod of the CS1215 from he hostby sendng a

Schematic & Layout Review Service

known digital signalto the DACs and mortoring Confirm Optimum

the digtal signal from the ADCs During DAD Schematic & Layout
loopback, the motor atenuator mus be set at Before Building Your Board.
maximum (full mute), and he analog ouduts

may be individualy muted The aralog inputs For Our Free Review Service
are dsconnead inernally. The flav of test data Call Applications Engineering.

for both DD andDAD loopbackmodesis illus-
trated in he top poriton of Hgure 16.

Ferrite Bead
15V - 200 0.1uF 0.1uF

supply U0 1UuF |0.1uF " 1 +| 1uF

1uF
<~ - Y > < <
3 8 23| 24
VD1 VD2 VALl VA2
CS4215

/L

Figure 17. Optiona Power Supply Arrangement
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CS4215

CS4215
[ ]
O

Note that the CS4215

is oriented with its
digital pins towards the
digital end of the board.

Codec

CPU & Digital Codec
Logic digital
signals

analog
signals &
Components

Figure 18 Suggested Layout Guiddine

POWER SUPPLY AND GROUNDING

When usng separa suppies the doital power
shoutl be connected to the38215 via a ferrie
bead, posioned closr than 1'to the device (®e
Figure 1). Thecodec W1, VA2 pinsshould be
derived from the cleanesipower source \ailable.
If only onesuppy is available, ug te siggesed
arrangementin Figure 17. VA1 wupplies anabg
power to the ADCsand DACs while VA2 sup-
plies power to the ouput powver drivers
(headphaes ard goedker). The large curens
necesary for VA2 are not fbwing through he
2.0Q resstor, and therefore do natorrupt he
VA1 corverter sipply.

The C$4215 along with asseiated analg cir-
cuitry, shouldbe pog#ioned near o the edgeof
the circuit board, and have its own, searate,
ground pane. Onthe C3215, he anabg and
digital grounds ae internally connected;there-
fore, the four ground pns nust be eternally
connected wit zero mpedance beteen ground
pins. The bestsolution is o place he entre chip

on a sdld ground phne as lsown in Figure 18.
Preferadly, it shoud al® have its own power
plane. Asingle connedbn betweenhe CS31215
ground and the board grounthosild be posi-
tioned assown in Figure 18

Figure19 ill ustratesthe optmum ground and de-
coupling layout for the CS4215 asuming a
surface-nount ©cket and éaded decoujplg ca-
pacibrs. Surice-mountsoclets are ugful since
the padlocations are gractly the same as the ac-
tual chip; therefae, gven that space for the
soclet is left on the boardthe soclet can be op-
tional for producton. Fgurel9 depits the bp
layer containing signal traces ad assumes the
bottom or interlayer contains a sold analog
ground plane. Themportant ponts with regards
to this diagram are tht the gound pare is
SOLID under e codec and connectdl codec
groundpins with thick traces preiding the abs-
lute lowed impedance beteen groundins The
decouplhg capadiors are placed aslose as pos
sible © the deice which, in tis case, is te
soclet boundary The lavest value capacir is

DS76F2
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)
)
)
O
)
)

Digital
Supply

N
Digital 10uF
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Figure 20. C$4215 Surface Mount Decoupling Layout
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placed closesto the codec. Vas areplacednear 10
the AGND and DGND pinsunder the IC and 0
should be attadhed to the solid amalog ground -10+
planeon anoher kyer. The negative sde of the & 20
decouplhg capadors should alo atach to the 2 30
same solid ground plane. Traces bringing the R
power to he codec shodlbe wide hereby leep- § 50| e
ing the impedance lw. = 601
_70,

Although not Bown in the figures the trace &y- 807
ers (top layer in theigured should hae ground 907
plane fll in-between lte traces to mimize cou- %0 01 02 03 04 05 06 07 08 09 10
pling into the analog ection. See e CDB4215 Input Frequency (Fs)
g\l/Jatlluaton board dat sheetfor an xampk lay- Figure 21 ADC Frequency Respaise
If usng al surface-mountcomponerd, he de- 0.2
coupling capacitrs sould sill be placedon te 0.1
layer with the code@and in the posions shan -0.01
in Figure 20. Thevias fiown are asuned to at D 01
tach to the appropriapover and analog ground g !
layers. Traces bringing powver to the codec ‘% 03l
shoutl be as wde aspossble © keepthe imped- S o4
ance lov. For the sme reasen, viasshoull be 05
large for paver and ground runs. 0'67
If using through-hole sckets effort shoutl be A
made to ind asocket with the minimum height /5755710015 050 05 050 0.5 0.40 0.45 050
which will minimize the soc&t impedance. Input Frequency (Fs)
When usng a through-h@ soclet, the vias un- Figure 22. ADC Passbad Ripple
der the codec n Figure 19 arenot needed since
the phs £rve the sane function.
ADC and DAC Filter Resporse Plots

[a]
Figures 21 trough 27 bow the overal fre- >
queng respons, pasband rippé and tanstion §
band for the CS42l15 ADCs and [ACs Fig- §

ure 27 $fiows the DACS deviation from linear
phaseFs is the setcted samle frequeng. Since
the sample frequeng is programnable, the fi-
ters will adjust to the setted sample frequeng.

i -100 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Fsis alo the FSYNC frequeny. 0.40 0.‘42 0.214 0.‘46 0.‘48 0.%0 0.'52 0.%4 0.'56 0.%8 0.60
Input Frequency (Fs)

Figure 23. ADC Transition Band
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Figure 26. DAC Transition Band Figure 27. DAC Deviation from Linear Phase
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PIN DESCRIPTIONS

'_
z 2 = = O
= Z [a)] 2
255432233532
X O O > o unu unu un & (IQ ﬂ
8 N D M d OO N~ WO M A O ~NO
S o O O O M W 0 W W ~ NN
75 /——
—1 O 74 — PIOL
XTL1IOUT =4 2 e
— 72 —— PIOO
VD2 A C4215
— 100-AN 70 —= D/C
XTL2IN —— 8 e
E— (Q) 66 —— LOUTR
XTL20UT =—— 10 —
E— Top View 64 —— LOUTL
RESET —— 14 e
=] 60 —— HEADL
= 56 —— HEADC
LINR =— 20 e
MINL =—— 22 e
= 52 /=
LINL == 24 51 —— HEADR
© 4 O W N~ O «H ™M 10 o
~ m M M m o < < < re}
L -
S4dgg gyl
o s 2 z 2 2
S o o 9 O
(@) < < = =

Note: All unlabeled pins are No Connects
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SDIN
DGND1 SDOUT
VD1 SCLK
CLKIN FSYNC
CLKOUT
XTL1IN

/

XTL1OUT
O
VD2§§[76 4 2 144 42 4owj?;NC
DGND2 e ol PIO1
XTL2IN —g e CHA215 37jﬁmoo
10 44-AN 361 ~
XTL20UT [0 *°_oic
RESET — (12 PLCC aah— NC
PON 012 (L) $0 -~ LOUTR
NC — s _ 510 LOUTL
MINR 016 Top View 300 HEADL
/[ 17 291
LINR / 18 20 22 24 26 28 HEADC
LINL 7 % MOUT1
CMOUT MOUT2
NC NC
VREF AGND2
AGND1 VA2
VA1

Power Supply

VA1, VA2 - Analog Power Input, Pins 23(L), 24(L), 37(Q, 39 (Q)
+5V anabg suppy.

AGND1, AGND2 - Analog Ground, Pins 22(L), 25(L), 35(Q), 41(Q)

Analog ground. Mst be connectedbtDGND1, DGND2 wih zero inpedance.

VD1, VD2 - Digital Power Input, Pins 3(L), 8(L), 91(Q), 4(Q)
+ 5 V digital supply.

DGND1, DGND?2 - Digital Ground, Pin 2(L), 9(L), 89(Q), 6(Q)
Digital ground. Mus be conne@d to AGND1, AGND2 with zero mpedance.
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__________________________________________________________________________________________________________________|
Analog I nputs

LINL, LINR - Left and Right Channel Line Level Inputs, Pins 18(L), 16(L), 24(Q), 20(Q
Line level input conneabns for the rght and &ft channes.

MINL , MINR - L eft and Right Channel Micr ophone Inputs, Pins 17(L), 15(L), 22(Q), 18(Q
Microphone leel input connectons for he rightand leftchannels

Analog Outputs

LOUTR, LOUTL - Line Level Outputs, Pins 33(L), 32(L), 66(Q, 64(Q)
One pair of iine kvel outputs are preided. The outputevel for right and leftoutputs canbe
independeny varied. Theg outpus can bemuted.

HEADR, HEADL - H eadphone Outputs, Pins 29(L), 31(L), 52(Q), 60(Q
HEADR and HEADL are ntended ¢ drive a pai of headphonesAdditional current drive,
along wit an optonal +3dB of gan, ensureseasonald listening bvels. These oyduts can be
muted.

HEADC - Common Return for Headphone Outputs, Pin 30(L), 56(Q)
HEADC is the return pah for large currentswhen drving headphones from the HEADR and
HEADL outputs This pin is nonnally at 2.1 V.

CMOUT - Common Mode Output, Pin 19(L), 31(Q
Common mode wltageoutput. Thissignalmay be used fordvel shifting the analognputs The
load on MMOUT mud be DConly, with an mpedanceof not less han 10K2. CMOUT shoud
be bypassd with a 0.47uF to AGND. CMOUT isnomnally at +2.1V

MOUT 1, MOUT2 - Mono Seaker Outputs, Pns 28(L), 27(L), 45(Q), 43(Q
Mono eternal loudgpealer differental ouput connedons The loudpealer outputis a mx of
left and right line outputs. Indepen@nt muting of the spedker is provided. MOUT1 and
MOUT?2 outputvoltage isnominally at 2.1V with no sgnal

VREF - Voltage Refeence Ouput, Pin 21(L), 33(Q
The on-chip generad ADC/DAC reference sltage & broughtout to this pin for decouplng

purposes. Ths oufput rmust be bypassd with a 10 pF cgacior in paralel with a 0.1 pF
capacior to the adjacenAGND1 phn. No otherexternal load maybe conne@d b this output.

Digital Interface Signals

SDIN - Serial Data Input, Pin 1(L), 87(Q)
Audio data forthe DACs andcontol informaiton for al functionsis presergd to he CS1215
on ths pin.

SDOUT - Serial Data Output, Pin 44(L), 85(Q
Audio data from the ADCand satusinformaion concerning alfunctonsis written out bythe
C3HA215 onto his pin.
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SCLK - Serial Port Clock, Pin 43(L), 83(Q
SCLK rising causs the dataon SDOUT o be updated SCLK falling latchesthe daa on SDIN
into the CA4215. The ELK signal can begeneratedoff-chip, andinput into the C215.
Alternatively, the C1215 can generate and put SCLK in data node.

FSYNC - Frame Syrc Signal, Pn 42(L), 81(Q)
The Frame Synchrozing Sgnal is sampled by SAK, with arising edge indtating a nev
frame B aboutto gart FSYNC frequeny is always the g/stem sanple rate. Each frane may
have 64, 128 or 256 datbits, alowing for 1, 2 or 4C3215sconnectedto the sane bus.
FSYNC may be inputto the CS1215, or maybe generad andoutputby the CSA215 n dagt
mode. When BYNC is an input it mug be hgh for at eastl SQ.K period. FSYNC canstay
high for the rest of the frameutomust return lav at leas 2 SA_Ks before the nd frame starts

TSIN - Time Sbt Input, Pin 40(L), 77(Q)
TSIN high foratleastl SA.K cycle indicatesto the CS1215 thatthe net time slot is allocaied
for it to ue. TSIN B normelly connectedd the TSOUT pin of the previousdevice n the chan.
TSIN should be conneetl to FSYNC for the 1¢ (or only) C215 in he chain.

TSOUT - Time Slot Output, Pin 41(L), 79(Q)
TSOUT goeshigh for 1 £LK cycle, indicatng that the CS1215 isabout b releag the dad
bus. Normaly conneced to he TSIN pn on the net devicein the chan.

D/C - Data/Control Sekct Input, Pin 35(L), 70(Q B
When DC is low, the nformaion on SDIN and SDOUTsicontrol informaion. When DC is
high, he information on SDIN and SDOUT idata nformaion.

PDN - Power Down Input, Pin 13(L), 16(Q)
When high, he PDN pn putsthe C34215 nto the paver down mode.In this mode HEADC
and CMOUT will not suppy current. Bwer davn causesll the contol registersto change @
the default rest date. In the paver dovn mode, the TSOUT pin renmsi actve, and follbows
TSIN debyed by les than 10 ns.

RESET - Active Low Reset hput, Pin 12(L), 14(Q) _
Upon rest, the \dlues of the combl informaion (when DC = 0) wil be initidized to the
values gven in the Rest De<ription sction of ths dat sheet

Clock and Crystal Pins

XTL 1IN, XTL1OUT, XTL 2IN, XTL20UT - Crystals 1 and 2 Inputs and Outputs, Pins 6(L),
7(L), 10(L), 11(L), 97(Q. 2(Q), 8(Q, 10(Q)
Input and oytut connedbns for crystls 1 and 2.0ne ofthe® o<illators mayprovide the
mager cbck to run be CS1215.

CLKIN - External Clock Input, Pin 4(L), 93(Q)
External clock input opionaly used to cbck the 54215. The CKIN frequeny must be
256 tmesthe maximum sample rate (FYNC frequeng).
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CLK OUT - Master Clock Output, Pin 5(L), 95(Q)

Mader clock outputwhos frequeny is always 256 tmesthe system sarple rate (FYNC
frequeng). CLKOUT is active only n data node and idow during contol mode.

Miscellaneous Pins

P100, PIO1 - Parall el Input/Output, Pins 36(L), 37(L), 72(Q, 74(Q)
Thesepins areprovided as general purpose daiparalel inputbutput and hae opendrain

outpus. An eternal pull-up resstor is required. The canbe readin control mode, andread
and writen D in dat mode.

Note: All unlabeled pins are No Connectswhich should be kft fl oating.
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PARAMETER DEFINI TIONS

Resoltion
The number of lb$ in the inputwordsto the DACs, and n the ouput wordsin the ADCs.

Differ ential Nonlinearity
The worst case deation from te idealcodevidth. Unts in LSB.

Total Dynamic Range
The rmsvaue of a full scaé sgnal b the bweg obtainabke noie floor. It is measired by
comparng a full scaé sgnal b the bwed noise floor postle in the coded(ie. ateenuaton bis
for the DACs at full atienuation.) Unit in dB.

Instantaneous Dynamic Range
The dynamc rangeavailable at ay ingantin time. It is measiredusng S{(N+D) with a 1 kHz,
-60 dB nhput sgnal with 60 dBadded ¢ conpensag for the small input signal. Use of a small
input signal reducesto harnmonic digortion componerst of the noi® to insignificance. Ung in
dB.

Total Harmonic Distortion
THD is the rato of the rns value of a sgnals first five harmonc conponentsto the ris value
of the sgnak fundanental component THD is calcukted for the ADCs using aninput sgnal
which is 3dB below typical full-scale, ands referencedd typical full-scale. A dyital full-scale
output is used to calulaie THD for the DACs.

Interchannel Isolation
The amountof 1 kHz sgnal presenton the output of the grounded mput channelwith 1 kHz
0 dB sgnal presenion the aber channel. Uts in dB.

Inter channel Gain Mismatch
For the ADGs, the difference in mput \ltage that generates the full scale cade for eadh
channel For the DACs, te differencein output voltages for each channel tvia ful scale
digital input Units in dB.

Freguency Regponse
Worst case wriation in outputsignal kevel versusfrequeng over 10 Hz © 20 kHz. Unis in dB.

Step Size
Typical deta betveen tw adpcent gain or &nuaton values. Unis in dB.

Absolute Step Error
The deviation of a gam or atenuation sep from a &aight line pasing through he
no-gan/atenuaton value and he full-gain/atenuaton \alue (i.e. end poirg). Untisin dB.
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Out-of-Band Energy
The rato of the rms sumof the enagy from 0.46xFs to 2.1xFsconpared to e rmsfull-scak
signal \dlue. Tested with 48kHz Fsgiving an owtof-band eneagy range of2kHz b 100kHz.

Offset Error
For the ADCs, the deiation in LSBs of the outputfrom mid-scale wth the seécted nput at
CMOUT. For the DACs, the deviation of the oyput from CMOUT with mid-scaé input code.
Units in vdts.
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APPENDIX A

This data beet desribesverson 2 of he CS1215. Therefore, thiappendk isincluded o de<ribe the
differences beteen wrsions 0,1 and ersion 2. Ths informaiton is only useful for usersthatstll have
version 0 and ersion 1 deices snce \ersion 2 deices wil suppant theearlier versions.The version
number can be founah icontrolmode, itme slot 7. The ersion can als be dentified by the revision
letter samped onhe top of he actualchip. The reision letterimmediately precedes the data code on
the £cond Ine of the package arking (See General Information section of the @ystal Data Book).
Version 0 correspond® chp revision C, \ersion 1 correspond® chp revision D, and ersion 2 cor-
responddo chp revision E. Futire chip reisions(ie. F G, H) may 8ll be verson 2 snce he version
nunber only changes ihere is a rgister change tohe part hat will affect driver software.

The Functional Differences Between Version O(Rev. C) and Version 1(Rev. D)

1. FSYNC on wersion 0 mus be ONLY one LK period high, whereasn verson 1 FSYNC mug be
AT LEAST one &LK period high.

2. When dwing an eternal CMOS cbck into one of the XTL-INpins version Odevicesmug have a
series resitor of at kastlkQ betweenthe CS1215 and the okk source. Theesstor is needed be-
cause lte codec wil put XTL-IN to ground (on ersion 0 only) whenhat crysal is not €lected, ass
the cas on paverup. In \ersion 1 the XTL-IN pns are fbated when natekcted;therefore, te seres
resstor is not needed onersion 1.Version 1will work propery if the resstor is included.

3. The OLB and IT®its do notexist on wersion 0.Writing the® bits aszeromakes both versions
function idenically; therefore, ersion 1 isbackwards conpatible with version 0.

4. When enteng controlmode, CKOUT sbps 4 b 12 clockslater andmay start up briefly when
switching maser cbck source®n wersion 0. On ersion 1 CLKOUT gopswithin two clocksand
doesnt start up unit data node isentered.

5. In version 0 he headphone and spealouputsare not bBort-circuit proteced, whereag verson 1
they are shorcircuited proected.

The functional differences between Version 1(Rev. D) and Version 2(Rev. E)

1. The MLB HPE and M2 bits in controlmodedo notexist in version O orversion 1. Writing
these bis as zero rkes al versions funcionaly identical; therefore, ersion 2 is backwrds conpat-
ible with previous \ersions.

2. The A/D invdid bit, ADI, in data mode doesot «ist in version O or \ersion 1.

3. The 8-bitunsgned data formt (DFL,0=3) does no#xist in version Oor version 1.

4. SDOUT cordiined randondata dumg calbration in versions 0 and 1. SDOUT outmukzerosdur-
ing calbraton in version 2.
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Semiconductor Corporation

CDB4215

CS4215 Evaluation Board

Features

® Easy DSP Hook-Up

® Correct Grounding and Layout

® Microphone Pre-Amplifier

® Line Input Buffer

® Digital Patch Area

General Description

The CDB4215 evaluation board allows easy evaluation
of the CS4215 audio multimedia codec. Analog inputs
provided include two g microphone jacks and two
BNC line inputs. Analog outputs provided are two BNC
line outputs, one stereo g headphone jack and one
pair of speaker terminals.

Digital interfacing is facilitated by two buffered ribbon
cable headers. One contains the serial port and the
other contains the codec control pins.

ORDERING INFORMATION: CDB4215

+5VA AGND DGND +5VD
Microphone P } 3
Jacks A=23d8 v = CLKOUT
CLKIN
® >
Line Inputs . A=-6dB Digital s¢| Control
’ /0 ol Pin
@‘ CS4215 Buﬁers 8 g Header
Line Outputs — 51 Serial
© ) 00
@ | = 5 Port
Headphone H S Header
Jack I
()4 Digital
Spegker v %E % =Y PIO Patch
Terminals O« L | Indicators Area
Crystal Semiconductor Corporation ) _ _ JUL '93
P.O. Box 17847, Austin, TX 78760 Copyright [ Crysial Semiconductor Corporation 1992 DS76DB3
(512) 445 7222 Fax: (512) 445 7581 (All Rights Reserved) 39
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CDB4215

GENERAL INFO RMATI ON

The CDB4215 is desigred to provide an easy

platform for evaluating the performance of the

CS4£15 Multimedia Audio Cadec The board
provides a bffered seriainterface foreasycon-
necton to he seral portof a DSPor oher rial
device. A shgle +5 V power suppy is all thatis
required © powver the evaluaton board.

The line input buffers ae designed to acept
standard CD4vel inputsof 2 VRmMs and BNC
to-phono adapters are ncluded b support
various est setips. The ntrophoneinputs con-
sist of two 1/4" mono jacksthat are degined ©
accet stardard singe-ended dynangi or con
denser ricrophones

The line outpus are sppied via BNC jacks
with two mae BNC-to-phono adaptersThe
headphore ouput is supplied via a “/4" stereo
jack and will drive heaphores of 48 Q or
greaer. This includes mog "walkman" style
headphones. Speaktrminals are preided and
can be connected to speakwith animpedance
of 32 Q or greater

The film plots of the board areincluded to pro-
vide an example of the optimum layout,
grounding, anddecouping arrangerent for the
CHA215.

POWER SUPPLY CIRCUI TRY

Figure 1 illustrates a prtion of the CDB4215
schenatic and nhcludesthe C34215 codec aing
with paver suppl circuitry. Power is supplied to
the boardvia two sets of binding poss, one for
digital and ore for analog. The anabg suppy
mug be +5 Mlts and suppés power for the en-
tire codec (both digal and analog peer suppy
ping) along wth the analoginput buffersfor the
line and mcrophoneinputs The digtal suppy is
alo +5 \Wlts and applies paver to he digtal

header bffer circuiry. Space fora ferrite bead
inducbr, L1, hasbeen preided so hat the board
may be nodified to paver the codec fromthe
digital supply. Selection of L1 wil depend on
the charactesdtics of the nae on he digital sup-
ply used.

ANALO G INPUTS

The analognputsconsst of a pair of 1/4" jacks
for two microphonesand a pai of BNC's for
line level inputs. BNGto-phono adapterare n-
cluded b allow testing of the line inputs using
coax or saindard audio caéd.

The line-level inpus go hrough a bffer, Fig-
ure 2, with a gan of 0.5 whch allows input
signalsof up to 2VRwms.

The two microphone mputsaresingle-endedand
are desgned to werk with both condenser and
dynamt mics The microphone mput buffer cir-
cuit, shavn in Figure 3, has aan of 23 dB
thereby dehing a full-scak input wltage to he
mic jacksof 19.5 mVpp.

ANALO G OUTPUTS

The CDB4215 ncludesthree analg output
paths a par of line ouput BNC's, a gereo /4"
headphoneack, anda par of mono spealer ter-
minds.

The CS31215 drvesthe ine ouputsinto anR-C
filter ard then to a par of BNC's. As with the
line nputs BNC-to-phono adags are provided
for flexibility. The line outpus can dwe an im
pedance of 1&Q or more, whichis the typical
inputimpedance of masaudb gear

The sereo headphwe output can drive head-

phones wit an inpedance of 48 or greater
This includes nest "walkman" style headphones
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Figure 1. CS4215 & Power Supplies
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CDB4215
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Figure 2. Line Input Buffer
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Figure 3. Microphone Input Buffer
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CDB4215

Spealer terminals are preided and areabeled
MOUT1 andMOUT?2. Spealers connectedtthe
terminals must have an impedance of32 Q or
greater DC blockng capadiors are ncluded ©
form a high-passilter with the spealer imped-
ance. Ths filter blocksvery low frequeng
signalswhich can hedly distort some inexpen-
sive speakrs.

SERIAL INTERFACE

The CDB1215 isprimarily desgnedto evaluae
the C34215 s dngle chip mode,i.e. only one
codecon the serialbus. Ths is the detult state
for the ADB4215 and s defined by haring the
P4 umper n the "LCHIP" postion, e kgure4,
which conned FSYNC to TIN. This connec-
tion defnesthe boardcodecs time slots as the
first 64 bis of the frame. The oml signalsthat
needto be conne@d b the DI are he five sig-
nals on header J15. Theesal interface is
illustrated in Hgure 4.

If the goalis to connectmultiple CDB4215son

the saame serial port, jumper P4 must be in the
"MULTI" postion which disconnectsTSIN from

FSYNC. The MJULTI postion also connec$ an
unkbuffered SDOUT to headeil4. This header
pin, SDOUTUB, must be used inlieu of

SDOUT since SDOUT $ bufferedand doesnot
go high impedarte during aher codecs ime
slots. Using the multi-dip scenario, the TSN

header pin mast be ®nreded to the previous
codecs TOUT line and le first codecs TSIN
must be connected, &ithe headeto FSYNC.

Note tha when P4 is in the 1CHIP mode the
SDOUTUB pin on headed14is not connectd
to the SDOUT pin onhe CS4215 and ifloat

ing.

There arewo scenan’s that must beaddressed
when connectig the (DB4215to0 a DP: oneis
when he codec is the aster in dah mode and
the oher s when he codecis a shve in data

mode. In conbl mode the odec is always a
slave and FSYNC and SCLK must be driven
from the DS Since te evaluaion board bffers
all the signals beween he codecand the D§,
the board nust "know" which of the two modes
is being used. Jumper P3 selcts the partcular
mode.

Codec Master Data Mode

When he codec is to be prograned as amas-

ter in dat mode, he drection of FSYNC and
SCLK have to be changed be&teen contl mode
and data mode. In his case the P3 ymper nust

be setfor "M/S" which uses the D/C signal b

control the drection of the hiffers (U7) for

SCLK ard FSYNC. When P3is set to M/S, the

buffers drive the J15 header m dat mode and
receves FSYNC and SCK from the header in
control mode.

Codec Slave Data Mode

When te codec is to be prograned as a ale
in data mode, FBNC and SCLK are aays in-
puts © the cadec. In this mode P3 must be set to
"SLAVE" which corfigures the FSYNC and
SCLK buffers to alvays receve FSYNC and
SCLK from the J15 header

As sated in the C&15 dat sheet, when he
codecis programned in dave mode, XCK = 0
in contol mode, SCK and FSYNC are nputs
andmust be derved from the ame cbck used as
the naster clck for the codec. AthoughSCLK
and FSYNC must be frequeng locked to he
mager clck, there $ no phae requirenent.

CONTROL PINS

All control ping locaed on headerld, arede-
fined as pinghat arenot esental to the DSP
seral portwhen usedn 1CHIP mode.

DS76DB3
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Figure 4. Digital Interface
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CDB4215

PDN and RESET

Paver davn, FDN, controk the PDNpin on he
codec. The he hasanon-board putdown ress-
tor thereby dehing the default sate as pwered.
This pin only needsa be contolled i the paver
down feature $ used.

RESET caitrols the RESET pin on the codec
and s pulled up on the board.This deinesthe
default state as notreset This pin only needs d
be contrdled if the resefeature on thecodecis
needed. Bice he codec does requireraset at
power up, a paerup resetircuit is includedon
the boardA resetswitch is also included b reset
the device wihout having © renmove the paver
suppy. The paverup rest plus svitch are logi
caly OR’ed with theRESET pin on headerld.

PIO Lines

The pardel inputbutput PO, linesare pulled
up on the ®aluaton boardlf they are to be u=d
as inpus, theg should bedriven by open-cokkc-
tor gates since inadvertently setting the PIO bis
low in satware wil force the exterral lines low.
The PIO inesare aailable on header J14.

The PIO linesalso go through a Igh-impedance
buffer and dwe LED’s on he evaluaton board.
When the LED s on, te correspondig bitis 1
or high. The LEDS provide a vsual indication
that may be used to erify that the sofvare is
writing the bis correcy.

CS4215

CLKIN

74HC132

CLOCKS

The CDB4215 @n acommodate all clocking
modes supported by the G4215. A @KIN
BNC, as shan in Figure 5allows the CLKIN
pin on he CS1215 b be uxd as the master
clock souce. The two crystals listed in the
C3A215 datalweet are ao provided andsupport
all the aidio and nultimedia sandad sample
frequences. The naster clock & seleced via a
C3HA215 inernal register from controlmode.

The CLKOUT BNC is a luffered \ersion of the
CLKOUT pin on the &4215. @KOUT is al
ways 256 tmes the programned sample
frequenyg in dah mode. @KOUT is held bw in
control mode.

LAYO UT ISSUES

Figure 6 contais he slk screen,Figure 7con-
tains the bp-sde copper layerand Fgure 8
contains the bdtom-side opper layer of the
CDB4215 aluaton board. Thes plos are n-
cluded to preide an &anple of hav to layouta
PCB for the codec. Wo of the nore important
aspect arethe posiion of the ground pine spt,
which is next to thepat - NOT UNDER IT, and
the ground @ne fll betwveen taceson boh lay-
ers which minimizes oupling of radiatel
enegy.

1
2

74HC132

"V

5k =

Figure 5. CLKIN
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CDB4215
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44 pin
PLCC

NO. OF TERMINALS
MILLIMETERS INCHES
DIM | MIN | NOM | MAX | MIN | NOM | MAX
A | 4.20 | 4.45 | 4.57 |0.165|0.175|0.180
Al | 2.29 | 2.79 | 3.04 |0.090|0.110{0.120
B |0.33|0.41|0.53(0.013/0.016|0.021

- 9 - D/E |17.40|17.53|17.65|0.685|0.690|0.695
1 D1 D1/E1|16.51|16.59|16.66|0.650(0.653|0.656
| D D2/E2|14.99|15.50|16.00{0.590(0.610|0.630
e 1.19 | 1.27 | 1.35 |{0.047|0.050(0.053
1
[ O 1
1
o ]
Al A
D2/E2
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D

D1 100 pin

L TR

J |
C%i I BvAl A

|
N g
B Terminal
Detail 1| \
MILLIMETERS INCHES wi
DIM MIN | NOM | MAX | MIN | NOM | MAX Z,
- a | a
A - 1.66 - - 0.065 oL
Al 0.00 - - 0.000 - - ] -~ M

B 0.14 | 0.20 | 0.26 | 0.006|0.008 | 0.010
C 0.40 | 0.51 | 0.60 | 0.016|0.020 | 0.024
D |15.70/16.00|16.30|0.618 | 0.630 | 0.642
D1 |13.90|14.00|14.10|0.547|0.551| 0.555
E |15.70|16.00|16.30|0.618|0.630 | 0.642
El1 |13.90|14.00|14.10|0.547|0.551| 0.555

e 0.375| 0.5 |0.625|0.015|0.020 | 0.025
L 0.30 | 0.51 | 0.70 | 0.012|0.020 | 0.028
0 o° - 12° o° - 12°
M 1.00 BSC 0.039 BSC
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