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CIRRUS LOGIC

[ CS42435

108 dB, 192 kHz 4-In, 8-Out TDM CODEC

FEATURES
Four 24-bit A/D, Eight 24-bit D/A Converters
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ADC Dynamic Range

— 105 dB Differential
— 102 dB Single-Ended

DAC Dynamic Range

— 108 dB Differential
— 105 dB Single-Ended

ADC/DAC THD+N
— -98 dB Differential

— -95dB Single-Ended

Compatible with Industry-Standard Time
Division Multiplexed (TDM) Serial Interface

DAC Sampling Rates up to 192 kHz
ADC Sampling Rates up to 96 kHz

Programmable ADC High-Pass Filter for DC

Offset Calibration
Logarithmic Digital Volume Control

Hardware Mode or Software I)C™ & SPI™

Supports Logic Levels Between 5V and 1.8 V

GENERAL DESCRIPTION

The CS42435 CODEC provides four multi-bit ana-
log-to-digital and eight multi-bit digital-to-analog
delta-sigma converters. The CODEC is capable of op-
eration with either differential or single-ended inputs
and outputs, in a 52-pin MQFP package.

Four fully differential, or single-ended, inputs are avail-
able on stereo ADC1 and ADC2. Digital volume control
is provided for each ADC channel, with selectable over-
flow detection. An auxiliary serial input is available for
an additional two channels of PCM data.

All eight DAC channels provide digital volume control
and can operate with differential or single-ended
outputs.

The CS42435 is available in a 52-pin MQFP package in
Commercial (-40°C to +85°C) and Automotive (-40°C to
+105°C) grades. The CDB42438 Customer Demonstra-
tion Board is also available for device evaluation and
implementation suggestions. Please refer to “Ordering
Information” on page 57 for complete ordering
information.

The CS42435 is ideal for audio systems requiring wide
dynamic range, negligible distortion and low noise, such
as A/V receivers, DVD receivers, and automotive audio
systems.

Hardware Mode or
I’C/SPI Software Mode —

TDM Serial Audio __|
Input

Auxilliary Serial _|
Audio Input

TDM Serial Audio

Reset —1»

Clock—™

-t |

Control Port & Serial
Audio Port Supply =
1.8 \‘/ to5V

Digital Supply =3.3V

Analog Supply =
33Vto5V
|

1)

v

Register
Configuration

‘ l Level Translator

Interface

Level Translator
TDM Serial

{ )

Internal Voltage
Reference

1
Volume 4
Controls

High Pass

Filter

High Pass

Filter

e
———

http:

US LOGIC”
/www.cirrus.com

—1 1 Multibit s |~ Differential or
Digital AZ DAC1-4 and Single-Ended
Filters Modulators || Analog Filter. - Outputs
Dioial Multibit |
e— Fil?ers Oversampling 2
ADC1 < 5 Differential or
Single-Ended
e Multibit | Analog Inputs
|—| Ei'ﬁgra; - Oversampling 2
ADC2 - /2
Copyright © Cirrus Logic, Inc. 2017 MAR '17
(All Rights Reserved)
DS685F5



—mmmnd
——
—N

—=== CIRRUS LOGIC CS42435
TABLE OF CONTENTS

1. PIN DESCRIPTIONS - SOFTWARE MODE ... s snns 6

1.1 Digital I/O Pin CharaCteriStiCS ..........oiiiiiiiiii e s ee e 8

2. PIN DESCRIPTIONS - HARDWARE MODE..........ccooctiiienir s ssss s sssss s sssssn s 9

3. TYPICAL CONNECTION DIAGRAMS e s 11

4. CHARACTERISTICS AND SPECIFICATIONS ... s e 13

RECOMMENDED OPERATING CONDITIONS ...t 13

ABSOLUTE MAXIMUM RATINGS ...ttt ettt ettt e ettt e e e bt e e e s ambee e e e s snbeeeaeeas 13

ANALOG INPUT CHARACTERISTICS (COMMERCIAL) ..ot 14

ANALOG INPUT CHARACTERISTICS (AUTOMOTIVE) ...eeeiiiiiiiiee et 15

ADC DIGITAL FILTER CHARACTERISTICS ... ittt 16

ANALOG OUTPUT CHARACTERISTICS (COMMERCIAL) ..oooiiiiiiieiiiieee e 17

ANALOG OUTPUT CHARACTERISTICS (AUTOMOTIVE) ..coiiiiiiiiiieiiiiee et 18

COMBINED DAC INTERPOLATION & ON-CHIP ANALOG FILTER RESPONSE .........ccoocciiieeien. 20

SWITCHING SPECIFICATIONS - ADC/DAC PORT ...oiiiiiiiiiiie et 21

SWITCHING CHARACTERISTICS - AUX PORT ...t 22

SWITCHING SPECIFICATIONS - CONTROL PORT - I2C MODE .......cccuiiiiiiiiiee e 23

SWITCHING SPECIFICATIONS - CONTROL PORT - SPI FORMAT ....ooiiiiiiiiieeeeee e 24

DC ELECTRICAL CHARACTERISTICS ...ttt e e e e 25

DIGITAL INTERFACE SPECIFICATIONS & CHARACTERISTICS ....cooiiiiieiieee e 25

LI o I 10N I 0 1 26

5.1 OVEBIVIBW .ttt h e e+ e bttt e e e e aa b et e e e e hbe e e e e e eb bt e e e e e aanbe e e e e e aneee e e e anbeeee e e nnees 26

IV N g =1 o T I o] o TU L £ PSPPSR 27

5.2.1 LINE-LEVEI INPULS ..ciiiieiiiee ettt et e e et e e e nbee e e e e nneeas 27

5.2.1.1 HardWare MOGE .........ueiiiiiiiiiiiee ettt e e eas 27

5.2.1.2 SOftWAre MOE ...t 27

5.2.2 High-Pass Filter and DC Offset Calibration ..o 28

5.2.2.1 HardWare MOTE ........c.uuiiiiiiiiiiee ettt e e e e eas 28

RO N =1 0T I O 101 0 TU L £ PRSP 28

ST TRy I [0 Ty =1 4= 11 o PR PRR 28

5.3.2 Line-Level Outputs and Filtering ..........coiuiiiiiiiie e 28

5.3.3 Digital Volume CONIIOl ........ooueeiiiieie e e e e e 30

5.3.3.1 HardWare MOTE ..........ueiiiiiiiiieiee ettt e e e e e nneee s 30

5.3.3.2 SOftWAre MOE ...ttt 30

5.3.4 De-EMPhasis Filter ..........oo i e e 30

5.4 SYSIEM ClOCKING ...t e e ettt e e e e e e e e e b e e e e s nbe e e e e e annees 31

5.4.1 HardWare IMOTE ........ooiiiiiiiiiiee ettt ettt e et e e e e e e e ae e e e e nneeas 31

5.4.2 SOMtWArE IMOTE ......oiiiiiieeii ettt e e et e e e et e e e e annb e e e e nneeas 31

5.5 CODEC Digital INterface .......cooiiuiiiiiiiiii et ere e e e 31

5T T0t 10 U 31

5.5.2 1/0O Channel AllOCALION .......coiiiiiiiieieee et et e e e e e 32

5.6 AUX Port Digital Interface FOrmats ...........ocuiiiiiiiii e 32

5.6.1 HardWare IMOTE ........cooiiiiiiiiiiee ettt e et e e e e e e e e e e e e e nneeas 32

5.6.2 SOMtWArE IMOTE ......ooiiiiiiii ettt e et e e e et ee e e e e e nbee e e e nneeas 32

ST 0 2N o TS 32

5.6.4 Left-JUSTIfIEA ...ooiieieiiie e e e e e e 33

5.7 Control Port Description and TiMING .....coooiiiiiiiiiiee e e 33

ST TS 1 o I 1Y o T [ PP PPR 33

ST OV o T [ R 34

5.8 Recommended POWEr-Up SEQUENCE .......cooiiiiiiiiiiiiiiie ettt e 35

5.8.1 HardWare IMOTE .........ooiiiiiiiii ettt e et e e e e bt e e e e e nbe e e e e enneeas 35

5.8.2 SOMtWArE IMOTE ......oeiiiiieiii et e et e e e et e e e e e nbee e e e nneeas 36

5.9 ReSEet and POWE-UD it et e e e nees 36

2 DS685F5



—mmmnd
——
—N

—=== CIRRUS LOGIC CS42435
5.10 Power Supply, Grounding, and PCB Layout ............cccoiiiiiiiiiiiic e 36

6. REGISTER QUICK REFERENCE ..........cooiiiimiiiniiriss s ssss s ssssss s s sssss s s s s s sss s ssss s snssns snnns 37
7. REGISTER DESCRIPTION ..ottt sss s sss s s s s s s s ns s mn s ssss s ssmnasssnns 39
7.1 Memory Address POINTEN (IMAP) ....oii ittt ettt e e e e s e e e e e e e e e e snneeeeennees 39

% 0 T [ Tt =10 T o (L - TSR 39

7.1.2 Memory Address Pointer (MAP[B:0]) ....ccoiiiiiieiiiiee et ee e ne e e e 39

7.2 Chip I.D. and Revision Register (Address 01h) (Read Only) ........ccoocciveeiiiiiiieeeeieee e 39
7.2.1 Chip L.D. (CHIP_ID[B:0]) -teteeiuteeiitite it sttt stte ettt ettt e bt e s e e e e anbe e e snbeeeneeas 39

7.2.2 Chip ReViSion (REV_ID[3:0]) ..eiiitettiiieeeiiie ittt sttt st s e e e e e neeas 39

7.3 Power Control (AdAress D2N) ......oocoiiiiiiiie ettt ee e e e et e e e e et tee e e e s sntae e e e e enaaeeeenneeas 40
7.3.1 Power Down ADC Pairs (PDN_ADCX) ...ciiciiiiieeiiiiiiee e eiieee e e eeeee e s ssteeae s esntaea e s s snnaeeaeeenneees 40

7.3.2 Power Down DAC Pairs (PDN_DACX) ..ottt ettt e e sie e e e e ntae e e e e snnaee e e e nnnees 40

7.3.3 POWEE DOWN (PDIN) ..iiieiiie ittt ettt e ettt e e ettt e e e s sttt e e s sstseee e s anssseeeeeannsteeeeeannneeas 40

7.4 Functional Mode (AdAress 03R) ......c.eeiiiiiiiiiiiie e e e e e e e e e e e e e e e e nnee 41
7.4.1 MCLK Frequency (MFREQ[2:0]) ..eioutiiiieieiiiee ittt ettt s 41

7.5 Miscellaneous Control (ADAress 04h) .......ooiieeiiiieiiiiiie e e e e e e nneee 41
7.5.1 Freeze Controls (FREEZE) .......oooiiiiiiiie ittt ettt e et e e e st e e e e nnnneeas 41

7.5.2 Auxiliary Digital Interface Format (AUX_DIF) .o.uviiiiiiiieee et 41

7.6 ADC Control & DAC De-Emphasis (Address 05h) .........cccoiiiiiiiiiiie e 42
7.6.1 ADC1-2 High-Pass Filter Freeze (ADC1-2_HPF FREEZE) .......cccccoiiiiiiiiiiiiie e 42

7.6.2 DAC De-Emphasis Control (DAC_DEM) .......ooiiiiiiiiiieiiiiiee ettt e a e e 42

7.6.3 ADC1 Single-Ended Mode (ADC1 SINGLE) ....c.ooiiiiiiiiii e 42

7.6.4 ADC2 Single-Ended Mode (ADC2 SINGLE) .......ooiiiiiiiii e 43

7.7 Transition Control (AdAress 0BN) ..........uiiiiiiiiiiiie et e e e s en e e e s e snnaee e e eneees 43
7.7.1 Single Volume Control (DAC_SNGVOL, ADC_SNGVOL) ....cccccviiiiiiiiie et 43

7.7.2 Soft Ramp and Zero Cross Control (ADC_SZCJ[1:0], DAC_SZC[1:0]) ..eevevvverreririireeieeeeenn. 43

7.7.3 AULO-MULE (AMUTE) ..ottt ettt e e seb e e sn e e e sabeeeeneeas 44

7.7.4 Mute ADC Serial Port (MUTE ADC_SP) ...coiiuiiiiiiie et 44

7.8 DAC Channel Mute (ADAress 07h) ......ooiiiiiiiiiee et e e e e e e e nee e e s e enbae e e e ennees 44
7.8.1 Independent Channel Mute (AOQUTX_MUTE) .....ooiiiiiiiiiiie ittt 44

7.9 AOUTX Volume Control (Addresses 08h- OFh)  ...oooiiiiiiiie e 45
7.9.1 Volume Control (AOUTX_VOL[7:0]) .uuveeteeiiiiieeeeiieiieeeeiteee e ssieeee e e ssteeaeeeseaeeeessnnaeeaeesnnnees 45

7.10 DAC Channel Invert (AdAreSs T0N) ....oooiiiiiiiie e e e e e ee e e s e enbae e e e ennees 45
7.10.1 Invert Signal Polarity (INV_AOUTX) ...coiiiiiiiiiee ittt e et e e e e ennaee e e e eneees 45

7.11 AINX Volume Control (Address 1Th-14h) ........ooooiiiiiiiiiie e e 45
7.11.1 AINX Volume Control (AINX_VOL[7:0]) ...ueeeiieeiiiiiieiiiee ettt 45

7.12 ADC Channel INVert (AdAreSS 17N) ...oooiiiiiiii ettt e e e e e e bee e e s e ennree e e e e nneee 46
7.12.1 Invert Signal Polarity (INV_AINX) .....ooiiiiiiiiiiiiiiie e saee e e e e aneeeeas 46

7.13 Status (Address 19h) (REaAA ONIY) ....ooiiiiiiiiiieeiiiiie et e e e e e e e e e e et e e e s ennneeeaeeennnes 46
7.13.1 Clock Error (CLK ERRORY) .....uiiiiiiiiiiiit ettt ettt e et a e st e e e s nnnaee e e e ennneeas 46
7.13.2 ADC OVerflow (ADCX_OVFL) ..ooiiiiiiiiiie et 46

7.14 Status Mask (AdAress TARN) ... e e e et e e e e e e e e e e ntae e e e e e nreeeeeennees 47

8. EXTERNAL FILTERS......cocctiiittiiisnisr i s s s s s s s e s e d e e s mn e e 48
8.1 ADC INPUL FIEE et e e e e e e e e e e e e et e st e e s e s e e e aeaeaaaeaaaaaaaaaeeaeenees 48
8.1.1 Passive INPUL FIlter ... e e e e e e e e e e e e e e 49

8.1.2 Passive Input Filter W/AHeNUAtion ............ccviiiiiii e 49

8.2 DAC OULPUL FIItEI .o e e e e e e e e et e e e e e ee e e aaba e e e eeeeas 50
LR\ T O o | I o 10 0 51
O 0 7 O | 10 53
11. PARAMETER DEFINITIONS.......coiiiiiiiriir s ssss s s s sss s s s s s ssmn s s s smnsssnns s 55
12. REFERENGES. ...t s e e e a e d e a e e e a e e e e e e e e e e 55
13. PACKAGE INFORMATION .....cocciiiitriiiirn i ssssass s s s s s s s s s s s s mn s s sma s snssnnn s 56
13.1 Thermal CharacCteriStICS ........coiiiiiiiiiiii e e e e 56
14. ORDERING INFORMATION ......coiiiiriiininirsnsn i issss s s s sssss s s s s sss s s sss s ssssn s s ns sassmnsnnnssas 57

DS685F5 3



—mmn.
——m
——e

—== CIRRUS LOGIC CS42435

15. REVISION HISTORY .....ooiiiiiicciierrssserrrresssmre s ssssssnr e s ssssss e e sssssssse s sasssnssessasssnseesesssnneessansannsenssssnseeseansnn 57
LIST OF FIGURES
Figure 1.Typical Connection Diagram (Software Mode) ...........cccccuviiiiiiiiiiiie e 11
Figure 2.Typical Connection Diagram (Hardware MOdE) ..........cccccuuiiiiiiiiiieiee e e e 12
Figure 3.0utput Test Circuit for Maximum LOAd ...........cooiiiiiiiiiiiiiiiiiiiee e e e e e e e e e e eeanenes 19
L To 8T =X AV F= D 418 4 I 0 Y= To |1 Vo 19
Figure 5.TDM Serial Audio Interface TimMiNgG .........ccooiiiiiiiiiiiie e e e e e e e e 21
Figure 6.Serial Audio Interface Slave Mode TimMiNgG ......cccuuiiiiiiiiiiee e e e e e 22
Figure 7.Control Port Timing - I2C FOrMAt ... e e e e e e e 23
Figure 8.Control Port Timing - SPI FOIrMat ... e e e e e 24
Figure Q.FUI-SCAlE INPUL ...eeeeiiiie et e e e e e e e e e e e e e e e e s s e s aa b s e e reaeaeeeeaeaannnnes 27
Figure 10.Audio Output Initialization FIOw Chart ................uviiiiiiiii e 29
Figure 11.FUll-Scale OUIPUL ...t e e e e e e e e e e s e et reeeaeaeeeeeesannnnes 30
Figure 12.D€-EMPhasiS CUIMNVE .........uuiiiiiiiiiiie ettt e e e e e e e e e e e e e e e e bbb e e e eeeeeaaeeeeasannnnnes 31
Figure 13.TDM Serial AUdIO FOIMAL .......ouiiiiiiiiiiiie e e e e e e e s e e e eeeeeeeseesnannnes 32
FIgure 14. AUX I2S FOIMAL ...eeiiiiiiee ettt e e e e e e e e e e et eeeeeaeeeeeessanastbaeeaeaeeeeasannnrnes 32
Figure 15.AUX Left-Justified FOrMAL ..........oooiiiiiiiiiieeee e e e e e e e e e e e ennnes 33
Figure 16.Control Port Timing in SPIMOAE ........occoiiiiiieeeee e e e e e e s e 34
Figure 17.Control Port Timing, 12C WL .....eeeiiiiiiiee ettt e e e ee e e e e s s e snnnnes 34
Figure 18.Control Port Timing, 12C REAA ........coiiiiiiiiiii ittt a e e e e ee e e e e e s e e snnnnes 35
Figure 19.Single-to-Differential Active INPUt Filter ............oooiiiiiiiiiii e 48
Figure 20.Single-Ended Active INPUE FIRET ........oooiie e a e 48
Figure 21.Passive INPUL FIILEE ..o e e e e e e e e e e eeas 49
Figure 22.Passive Input Filter W/ARENUALION ... e e e e 49
Figure 23.Active Analog OULPUL FIltEr ........oooiiiie e e e e e e e e e e sannes 50
Figure 24.Passive Analog OUIPUL FIEEI .........eveiiiiiiii e e e e e e 50
Figure 25.SSM Stopband REJECHION ........ooiiiiiiiii e e e s e e e e e e e e e e e e e annnnes 51
Figure 26.SSM Transition Band ...........ccccouiiiiiiiiiie e e e e s e e e e e e e e e e s baraeeeeeeeasaeannnes 51
Figure 27.SSM Transition Band (Detail) ...........ccooiiiiiiiiiiiiiiieeee e e e e e e e e ennnes 51
Figure 28.SSM Passband RIPPIE ........uuiiiiiiiiiiii ittt e e e e e e e e e e e e e e e e e e e e e annnes 51
Figure 29.DSM Stopband REJECHON .......coiiiiiiiiii it e e e e e e e e e e e e e e aeannes 51
Figure 30.DSM TransSition Band ............oeiiiiiiiiiii it e e e e e e e e e e e et eeeaeaaeeeeesaennnes 51
Figure 31.DSM Transition Band (Detail) ...........oooiiiiiiiiiiiiee e e e e 52
Figure 32.DSM Passband RIPPIE .........uiiiiiiiiiiiii it e e e e e e e e e s et ee e e e e e e e e anannnes 52
Figure 33.SSM Stopband REJECHION .......coiiiiiiiiiii i e e e e e e e e e e e e e e e e anannnes 53
Figure 34.SSM Transition Band ...........ccoouiiiiiiiiiiee et e e e e e e e e e e e e e e e s baaaeeeeeeeeeannannaes 53
Figure 35.SSM Transition Band (Aetail) ...........cooieiiiiiiiiiiiiiicee e e e e e e e 53
Figure 36.SSM Passband RIPPIE ........uuiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e s aannnes 53
Figure 37.DSM Stopband REJECHON .......cooiiiiiiiii e e e e e e e e e e e e e e e e annnes 53
Figure 38.DSM TransSition Band ............oiiiiiiiiiiiii oot e e e e e e e s e et eeeaeeaeeeeeeaennnes 53
Figure 39.DSM Transition Band (detail) ............coeiiiiiiiiiiiiiee e a e e e 54
Figure 40.DSM Passband RIPPIE ........uuiiiiiiiiiiiie et e e e e e e e e s et ae e e e e e e s e e e anannnes 54
Figure 41.QSM Stopband REJECHION .......cciiiiiiiiieiiiiiiie et e e ettt e e e e st ee e e sneeeeeeaanes 54
Figure 42.QSM Transition Band ..........c.ueiiiiiiiiiiie ittt e et e e e s et e e e e s anbeeeeeesnnreeeaeeanes 54
Figure 43.QSM Transition Band (defail) ........c..eooiiiiiiiiiiee e ee e 54
Figure 44.QSM Passband RIPPIE .......c.ueiiiiiiiiiii ettt ettt e e e s sttt e e e e st e e e e e snneeeeeeeanes 54

4 DS685F5



—mmn.
——m
——e

——= CIRRUS LOGIC CS42435

LIST OF TABLES
Table 1. 1/O POWEE RAIIS .....coiiieiiiii ittt e e e e e e e e e e e e 8
Table 2. Hardware Configurable Settings .........ooo i 26
Table 3. MCLK FreqUeNCY SEttNGS .....coooiiiiiiiiiiiiiiee ettt 31
Table 4. Serial Audio Interface Channel AlIOCAtIoNS .........c..uiiiiiiiiii e 32
Table 5. MCLK FrequUeNCY SEtlNGS .....coooiiiiiiiiiiiiiiiee ettt 41
Table 6. Example AOUT VolumMeE SEtlNGS .......oeiiiiiiiiiieeii e 45
Table 7. Example AIN VOIUME SEtHNGS ....cooiiiiiiiiiii e 46

DS685F5 5



—mm.
——m
——e

——= CIRRUS LOGIC

CS42435
1. PIN DESCRIPTIONS - SOFTWARE MODE
[a] +  + o+
PErPEo 222228
FFFRFRFRFIDD>SII<IIIZ
S e T e e e
o 52 515049 48 47 46 45 44 43 42 41 40 )
SCL/CCLK []1 39 |1 AIN1+
SDA/CDOUT [ 2 38 [1 AIN1-
ADO/CS [] 3 37 [ VA
AD1/CDIN [ 4 36 [ va
RST []5 35 [1 AGND
VLC []6 34 [] AOUTS-
FS E 7 CS42435 33 ] AOUTS+
VD[]8 30 |[; AOUTT7+
DGND []9 31 [y AOUT7-
VLS []10 30 [ AOUTe-
SCLK [] 11 29 | AOUTE+
MCLK [] 12 28 |1 AOUTS5+
ADC_SDOUT []13 27 |1 AOUTS5-
(14151617 18 19 20 21 22 2324 2526 ]
N S Y I O [
ZX X ZAO L + + 4 b F o+ d
co3dozECREEREE
nEpn 0255225352
= 5068 000900009
O % x X g g << g gl
<552
0O zx <<

Pin Name # Pin Description
SCL/CCLK 1 Serial Control Port Clock (/nput) - Serial clock for the control port interface.
SDA/CDOUT 2  Serial Control Data I/O (/nput/Output) - Input/Output for I?C data. Output for SPI data.
—= Address Bit [0]/ Chip Select (/nput) - Chip address bit in I°C Mode. Control signal used to select
ADO/CS 3 g
the chip in SPI Mode.
AD1/CDIN 4  Address Bit [1])/ SPI Data Input (/nput) - Chip address bit in I°C Mode. Input for SPI data.
Sa= Reset (/nput) - The device enters a low-power mode and all internal registers are reset to their
RST 5 :
default settings when low.
VLC 6 Control Port Power (/nput) - Determines the required signal level for the control port interface.
See “Digital I/O Pin Characteristics” on page 8.
FS 7  Frame Sync (Input) - Signals the start of a new TDM frame in the TDM digital interface format.
VD 8 Digital Power (Input) - Positive power supply for the digital section.
DGND 9,18 Digital Ground (/nput) - Ground reference for the digital section.
VLS 10 Serial Port Interface Power (/nput) - Determines the required signal level for the serial port inter-
faces. See “Digital /0 Pin Characteristics” on page 8.
SCLK 11 Serial Clock (Input) - Serial clock for the serial audio interface. Input frequency must be 256 x Fs.
MCLK 12 Master Clock (/nput) - Clock source for the delta-sigma modulators and digital filters.
ADC_SDOUT 13  Serial Audio Data Output (Output) - TDM output for two’s complement serial audio data.
DAC_SDIN 14  DAC Serial Audio Data Input (/nput) - TDM Input for two’s complement serial audio data.
AUX_LRCK 15 Auxiliary Left/Right Clock (Output) - Determines which channel, Left or Right, is currently active

on the Auxiliary serial audio data line.

DS685F5
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AUX_SCLK 16  Auxiliary Serial Clock (Output) - Serial clock for the Auxiliary serial audio interface.

Auxiliary Serial Input (/Input) - The CS42435 provides an additional serial input for two’s comple-
AUX_SDIN 17 . )

— ment serial audio data.
AOUT1 +,- 20,19
AOUT2 +,- 21,22
AOUTS +,- 24,23 Differential Analog Output (Output) - The full-scale differential analog output level is specified in
AOUT4 +,- 25,26 " e o . .
AOUTS5 +.- 28.27 the Analog Chgracterlstlcs specification table. Each positive leg of the differential outputs may
AOUT6 + - msomwbmmw&mbemw.
AOUTY +,- 32,31
AOUTS +,- 33,34
49,50 Test In - These pins are inputs used for test purposes only. They must be tied to ground for nor-
TSTN .
51,52 mal operation.

AGND 35,48 Analog Ground (/nput) - Ground reference for the analog section.
vQ 36 Quiescent Voltage (Output) - Filter connection for internal quiescent reference voltage.
VA 37,46 Analog Power (/nput) - Positive power supply for the analog section.
AINT +,- 39,38
AIN2 +,- 41,40 Differential Analog Input (/nput) - Signals are presented differentially to the delta-sigma modula-
AIN3 +,- 43,42 tors. The full-scale input level is specified in the Analog Characteristics specification table.
AIN4 +,- 45,44
FILT+ 47 Positive Voltage Reference (Output) - Positive reference voltage for the internal sampling cir-

cuits.
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1.1

Digital 1/0 Pin Characteristics

CS42435

Various pins on the CS42435 are powered from separate power supply rails. The logic level for each input
should adhere to the corresponding power rail and should not exceed the maximum ratings.

Power Pin Name /10 Driver Receiver
Rail SW/(HW)
VLC RST Input - 1.8V-5.0V,CMOS
SCL/CCLK ) )
(TEST) Input - 1.8V -5.0V, CMOS, with Hysteresis
SDA/CDOUT | Input/ . . .
(TEST) Output 1.8V -5.0V, CMOS/Open Drain 1.8V -5.0V, CMOS, with Hysteresis
ADO/CS
(MFREQ) Input - 1.8V -5.0V, CMOS
AD1/CDIN
(TEST) Input - 1.8V-5.0V, CMOS
VLS MCLK Input - 1.8V-5.0V,CMOS
LRCK Input - 1.8V -5.0V, CMOS
SCLK Input - 1.8V-5.0V, CMOS
ADC_SDOUT | nPut 18V -5.0V, CMOS ;
Output
DAC_SDIN Input - 1.8V -5.0V, CMOS
AUX LRCK |Output 1.8V-5.0V, CMOS -
AUX_SCLK  |Output 1.8V -5.0V, CMOS -
AUX_SDIN Input - 1.8V-5.0V, CMOS

Table 1. I/O Power Rails
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CS42435

2. PIN DESCRIPTIONS - HARDWARE MODE

>z =z =0 + + 4+ 4+
PO Hdczz222%2
FFEFRFEFEFIL > << <L
s T e e e e e e B s o M
rO 52 51 50 49 48 47 46 45 44 43 42 4140 )
TEST [} 1 39 [0 AIN1+
TEST [ 2 38 [ AIN1-
MFREQ [} 3 37 h VA
TEST [] 4 36 |1 VQ
RST [] 5 35 [] AGND
VLC |6 34 | AOUTS-
Fs 7 CS42435 33 [ AouTe+
VD[]8 32 [ AOUT7+
DGND [|9 31 [; AOUT?-
VLS [ 10 30 1 AouTe-
SCLK [] 11 29 [] AOUTGE+
MCLK [ 12 28 | AouTS+
ADC_SDOUT ] 13 27 |1 AOUTS-
14151617 1819 2021 22 2324 2526 |
N S N O U [ N
ZX X ZO L+ + 4 b+ o+
DO g o ZELCEEERES
o X n o 25203 22>5>22
=1 0.8 9290022009
O x x X <z g << <
< 35352
0O x << <

Pin Name # Pin Description
TEST 1,2,4 Test - These pins are inputs used for test purposes only. They must be tied high or low.
MFREQ 3  MCLK Frequency (Input) - Sets the required frequency range of the input master clock.
Sa= Reset (Input) - The device enters a low-power mode and all internal registers are reset to their
RST 5 -
default settings when low.
VLC 6 Control Port Power (/nput) - Determines the required signal level for the control port interface.
See “Digital 1/0O Pin Characteristics” on page 8.
FS 7  Frame Sync (Input) - Signals the start of a new TDM frame in the TDM digital interface format.
VD 8  Digital Power (/nput) - Positive power supply for the digital section.
DGND 9,18 Digital Ground (/nput) - Ground reference for the digital section.
VLS 10 Serial Port Interface Power (/nput) - Determines the required signal level for the serial port inter-
faces. See “Digital /0 Pin Characteristics” on page 8.
SCLK 11 Serial Clock (Input) - Serial clock for the serial audio interface. Input frequency must be 256 x Fs.
MCLK 12 Master Clock (/nput) - Clock source for the delta-sigma modulators and digital filters.
ADC_SDOUT 13  Serial Audio Data Output (Output) - TDM output for two’s complement serial audio data.
DAC_SDIN 14 DAC Serial Audio Data Input (/nput) - TDM Input for two’s complement serial audio data.
Auxiliary Left/Right Clock (Output) - Determines which channel, Left or Right, is currently active
AUX_LRCK 15 - . . .
on the Auxiliary serial audio data line.
AUX_SCLK 16  Auxiliary Serial Clock (Output) - Serial clock for the Auxiliary serial audio interface.
AUX_SDIN 17 Auxiliary Serial Input (/nput) - The CS42435 provides an additional serial input for two’s comple-

ment serial audio data.

DS685F5



!

CIRRUS LOGIC CS42435

AOUT1 +,- 20,19

AOUT2 +,- 21,22

AOUTS +,- 24,23 Differential Analog Output (Output) - The full-scale differential analog output level is specified in
AOUT4 +,- 25,26 - L o . .

AOUTS5 + - 28.27 the Analog Chgracterlstlcs specification table. Each positive leg of the differential outputs may
AOUT6 + - 29,30 also be used single-ended.

AOUTY +,- 32,31

AOQOUTS +,- 33,34

AGND 35,48 Analog Ground (/nput) - Ground reference for the analog section.

VQ 36 Quiescent Voltage (Output) - Filter connection for internal quiescent reference voltage.

VA 37,46 Analog Power (/Input) - Positive power supply for the analog section.

AINT +,- 39,38

AIN2 +,- 41,40 Differential Analog Input (/nput) - Signals are presented differentially to the delta-sigma modula-
AINS +,- 43,42 tors. The full-scale input level is specified in the Analog Characteristics specification table.

AIN4 + - 45,44

FILT+ 47 Positive Voltage Reference (Output) - Positive reference voltage for the internal sampling cir-

cuits.

49,50 Test In - These pins are inputs used for test purposes only. They must be tied to ground for nor-
51,52 mal operation.

10 DS685F5
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3. TYPICAL CONNECTION DIAGRAMS

+3.3V *:L 001 Hi E.m uF L 1 ~ +3.3Vto+5V
T I z I

l).m uF

8 37| 46 g

VA VA )

10 uF

AOUT1+
AOUT1-

AOUT2+
AOUT2-

Analog Output Filter 2

N
S

i

Analog Output Filter 2

N

AOUT3+
AOUT3-

Analog Output Filter 2

NN
(SRS

CS5341

AD AOUT4+ | 25 .
Converter AOUT4- Eq Analog Output Filter ‘

AOUT5+

AOUTS5- Analog Output Filter 2

NN
N |

20
';%LLJJTT%t 20 : Analog Output Filter 2 ‘
AOUTT7+ |32
AOUT7- |21 : Analog Output Filter 2 ‘
33
':%%Tr%t a4 Analog Output Filter 2 ‘
+1.8V B ,
to +5.0 V Digital Audio AINT+ lg22
Processor Input { Analog Input 1
AIN1- |38 | Filter '
AIN2+ [
ANz |0 Flirllfel:t1 { Analog Input 2
143
Al Input, < Analog Input 3
5 | —— AIN3- |42 Filter
Micro- RS 5
Controller 13l SCLICCLK AIN4+ Input, < Analog Input 4
< 2pf SDA/CDOUT AIN4- [« Filter
“pf AD1/CDIN
*pf ADO/CS

+1.8V

to+5 V. YiLe

** Resistors are required —

- 47
for I°C control port FILT+ ﬁ
operation . .

4.7 uF

\DGND DGND AGND  AGND/
i 1i 337 48,
Connect DGND and AGND at Codec 1. See the ADC Input Filter section in the Appendix.

2. See the DAC Output Filter section in the Appendix.

Figure 1. Typical Connection Diagram (Software Mode)
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CS42435

+3.3Vto+5V

+3.3V * * 0.01 uF
ouptl  OOTHEL o L1OuF
T T 4 v
Jo.01yF
8 37 46 g
Vb VA VA
0.01 uF - AOUT1+ |22
ST AOUTA- |19 : Analog Output Filter 2 ‘
21
AA%%?; 2 Analog Output Filter ? ‘
AOUT3+ |24 o
l¢——— 16 | AOUT3- |23 Analog Output Filter
css341 g 15
AD AOUT4+ |25 —
Converter AOUT4- |26 Analog Output Filter ‘
AQUT5+ [-2 —
AOUTS5-|-22 Analog Output Filter ‘
29
AA%%-I.—I%'_ 20 Analog Output Filter ? ‘
AOQUT7+ |22 —
AOUT7- |31 Analog Output Filter
33
':%%TT%*: 34 Analog Output Filter 2 ‘
+1.8V
to+5.0V 39
ANt Input { Analog Input 1
AIN1- |42 Filter '
Digital Audio AIN2+ ! nout
Processor AN L Filt‘:er1 { Analog Input 2
AIN3+ jz ':l_rI‘tPUt1 < Analog Input 3
AIN3- ilter
g RST "
AIN4+ Input
*»{ MFREQ AING. bet Filter " <Ana|og|nput4
. 6
l VLC va 37 _
0.1 uF
L FILT+ ﬁ“ l
+ +
DGND DGND AGND AGND 4.7 uF
9 1i 35 48
= N 1. See the ADC Input Filter section in the Appendix.
Connect DGND and AGND at Codec 2. See the DAC Output Filter section in the Appendix.
Figure 2. Typical Connection Diagram (Hardware Mode)
12 DS685F5
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4. CHARACTERISTICS AND SPECIFICATIONS
RECOMMENDED OPERATING CONDITIONS
(AGND=DGND=0 V, all voltages with respect to ground.)
Parameters | Symbol ‘ Min Max Units
DC Power Supply
Analog (Note 1) VA 3.14 5.25 Vv
Digital VD 3.14 3.47 Y
Serial Audio Interface (Note 2) VLS 1.71 5.25 \%
Control Port Interface VLC 1.71 5.25 V
Ambient Temperature
Commercial -CMZz T -40 +85 °C
Automotive -DMZ A -40 +105 °C
ABSOLUTE MAXIMUM RATINGS
(AGND = DGND = 0 V; all voltages with respect to ground.)
Parameters Symbol Min Max Units
DC Power Supply Analog VA -0.3 6.0 \%
Digital VD -0.3 6.0 \Y
Serial Port Interface VLS -0.3 6.0 \Y
Control Port Interface VLC -0.3 6.0 \Y
Input Current (Note 3) lin - +10 mA
Analog Input Voltage (Note 4) VIN AGND-0.7 VA+0.7 Vv
Digital Input Voltage Serial Port Interface| V|nD-s -0.3 VLS+ 0.4 \%
(Note 4) Control Port Interface| V|nD-c -0.3 VLC+ 0.4 \Y,
Ambient Operating Temperature Ta -50 +125 °C
(power applied)
Storage Temperature Tstg -65 +150 °C

WARNING: Operation at or beyond these limits may result in permanent damage to the device. Normal operation

is not guaranteed at these extremes.

Notes:

Typical Analog input/output performance will slightly degrade at VA = 3.3 V.

The ADC_SDOUT may not meet timing requirements in Double-Speed Mode.

3. Any pin except supplies. Transient currents of up to +100 mA on the analog input pins will not cause

SCR latch-up.

4. The maximum over/under voltage is limited by the input current.

DS685F5

13



—= CIRRUS LOGIC

CS42435

ANALOG INPUT CHARACTERISTICS (COMMERCIAL)

(Test Conditions (unless otherwise specified): VA=5V, VD =VLS =VLC = 3.3V, and TA = 25°C. Full-scale input
sine wave: 1 kHz through the active input filter in Figure 20 on page 48 and Figure 20 on page 48; Measurement

Bandwidth is 10 Hz to 20 kHz.)

Differential Single-Ended
Parameter Min Typ Max Min Typ Max Unit
Fs=48 kHz, 96 kHz
Dynamic Range A-weighted 99 105 - 96 102 - dB
unweighted 96 102 - 93 99 - dB
40 kHz bandwidth unweighted - 99 - 96 - dB
Total Harmonic Distortion + Noise -1dB - -98 -92 - -95 -89 dB
(Note 5) -20 dB - -82 - - -79 - dB
-60 dB - -42 - - -39 - dB
40 kHz bandwidth -1 dB - -90 - - -90 - dB
ADC1-2 Interchannel Isolation - 90 - - 90 - dB
DC Accuracy
Interchannel Gain Mismatch - 0.1 - - 0.1 - dB
Gain Drift - +100 - - +100 - ppm/°C
Analog Input
Full-Scale Input Voltage 1.06*VA 1.12*VA 1.18*VA | 0.53*VA 0.56*VA 0.59*VA | Vpp
Differential Input Impedance (Note 6) 23 29 32 - - - kQ
Single-Ended Input Impedance (Note 7) - - - 23 29 32 kQ
Common Mode Rejection Ratio (CMRR) - 82 - - - - dB

14
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ANALOG INPUT CHARACTERISTICS (AUTOMOTIVE)

(Test Conditions (unless otherwise specified): VA =5 V15%, VD = VLS = VLC = 3.3 V5% and TA = -40° to +85°C.
Full-scale input sine wave: 1 kHz through the active input filter in Figure 20 on page 48 and Figure 19 on page 48;
Measurement Bandwidth is 10 Hz to 20 kHz.)

Differential Single-Ended
Parameter Min Typ Max | Min Typ Max | Unit
Fs=48 kHz, 96 kHz
Dynamic Range A-weighted 97 105 - 94 102 - dB
unweighted 94 102 - 91 99 - dB
40 kHz bandwidth unweighted - 99 - - 96 - dB
Total Harmonic Distortion + Noise -1dB - -98 -90 - -95 -87 dB
(Note 5) -20 dB - -82 - - -79 - dB
-60 dB - -42 - - -39 - dB
40 kHz bandwidth -1 dB - -87 - - -87 - dB
ADC1-2 Interchannel Isolation - a0 - - a0 - dB
DC Accuracy
Interchannel Gain Mismatch - 0.1 - - 0.1 - dB
Gain Drift - +100 - - +100 - ppm/°C
Analog Input
Full-Scale Input Voltage 1.04*VA 1.12*VA 1.20*VA|0.52*VA 0.56*VA 0.60*VA| Vpp
Differential Input Impedance (Note 6 & 8)| 23 29 32 - - - kQ
Single-Ended Input Impedance  (Note 7 & 8) - - - 23 29 32 kQ
Common Mode Rejection Ratio (CMRR) - 82 - - - - dB
Notes:
5. Referred to the typical full-scale voltage.
6. Measured between AINx+ and AINXx-.
7. Measured between AINxx and AGND.
8. The input impedance scales inversely proportionate to the sample rate of the ADC modulator.

DS685F5 15
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ADC DIGITAL FILTER CHARACTERISTICS

Parameter (Notes 9, 10) Min Typ Max ‘ Unit
Single-Speed Mode (Note 10)
Passband (Frequency Response) to -0.1 dB corner 0 - 04896 | Fs
Passband Ripple - - 0.08 dB
Stopband 0.5688 - - Fs
Stopband Attenuation 70 - - dB
Total Group Delay - 12/Fs - s
Double-Speed Mode (Note 10)
Passband (Frequency Response) to -0.1 dB corner 0 - 04896 | Fs
Passband Ripple - - 0.16 dB
Stopband 0.5604 - - Fs
Stopband Attenuation 69 - - dB
Total Group Delay - 9/Fs - s
High-Pass Filter Characteristics
Frequency Response -3.0dB - 1 - Hz

-0.13dB 20 - Hz

Phase Deviation @ 20 Hz - 10 - Deg
Passband Ripple - - 0 dB
Filter Settling Time - 105/Fs 0 s

Notes:
9. Filter response is guaranteed by design.

10. Response is clock-dependent and will scale with Fs. Note that the response plots (Figures 25 to 32) have
been normalized to Fs and can be de-normalized by multiplying the X-axis scale by Fs.
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ANALOG OUTPUT CHARACTERISTICS (COMMERCIAL)

(Test Conditions (unless otherwise specified): VA=5V, VD =VLS =VLC = 3.3V, and TA = 25° C. Full-scale 997
Hz output sine wave (see Note 12) into passive filter in Figure 25 on page 51 and active filter in Figure 25 on page
51; Measurement Bandwidth is 10 Hz to 20 kHz.)

Differential Single-Ended
Parameter Min Typ Max Min Typ Max Unit
Fs =48 kHz, 96 kHz, 192 kHz
Dynamic Range
18 to 24-Bit A-weighted 102 108 - 99 105 - dB
unweighted 99 105 - 96 102 - dB
16-Bit A-weighted - 99 - - 96 - dB
unweighted - 96 - - 93 - dB
Total Harmonic Distortion + Noise
18 to 24-Bit 0dB - -98 -92 - -95 -89 dB
-20 dB - -85 - - -82 - dB
-60 dB - -45 - - -42 - dB
16-Bit 0dB - -93 - - -90 - dB
-20 dB - -76 - - -73 - dB
-60 dB - -36 - -33 - dB
Interchannel Isolation (1 kHz) - 100 - - 100 - dB
Analog Output
Full-Scale Output 1.235VA 1.300-VA 1.365°VA |0.618°VA 0.650-VA 0.683*VA| Vpp
Interchannel Gain Mismatch - 0.1 0.25 - 0.1 0.25 dB
Gain Drift - +100 - - +100 - ppm/°C
Output Impedance - 100 - - 100 - Q
DC Current draw from an AOUT pin - - 10 - - 10 pA
(Note 11)
AC-Load Resistance (R.) (Note 13) 3 - - 3 - - kQ
Load Capacitance (C|) (Note 13) - - 100 - - 100 pF

DS685F5
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ANALOG OUTPUT CHARACTERISTICS (AUTOMOTIVE)

(Test Conditions (unless otherwise specified): VA =5 V5%, VD = VLS = VLC = 3.3 V5% and TA = -40 to +85xC.
Full-scale 997 Hz output sine wave (see Note 12) in Figure 25 on page 51 and Figure 25 on page 51; Measure-

ment Bandwidth is 10 Hz to 20 kHz.)

Differential Single-Ended
Parameter Min Typ Max Min Typ Max Unit
Fs = 48 kHz, 96 kHz, 192 kHz

Dynamic Range
18 to 24-Bit A-weighted 100 108 - 97 105 - dB
unweighted 97 105 - 94 102 - dB
16-Bit A-weighted - 99 - - 96 - dB
unweighted - 96 - - 93 - dB

Total Harmonic Distortion + Noise

18 to 24-Bit 0dB - -98 -90 - -95 -87 dB
-20 dB - -85 - - -82 - dB
-60 dB - -45 - - -42 - dB
16-Bit 0dB - -93 - - -90 - dB
-20 dB - -76 - - -73 - dB
-60 dB - -36 - - -33 - dB
Interchannel Isolation (1 kHz) - 100 - - 100 - dB

Analog Output
Full-Scale Output 1.210¢VA 1.300-VA 1.392-VA | 0.605°VA 0.650-VA 0.696°VA| Vpp
Interchannel Gain Mismatch - 0.1 0.25 - 0.1 0.25 dB

Gain Drift - +100 - - +100 - ppm/°C
Output Impedance - 100 - - 100 - Q
DC Current draw from an AOUT pin - - 10 - - 10 A
(Note 11)
AC-Load Resistance (R.) (Note 13) 3 - - 3 - - kQ
Load Capacitance (C|) (Note 13) - - 100 - - 100 pF
Notes:

11. Guaranteed by design. The DC current draw represents the allowed current draw from the AOUT pin
due to typical leakage through the electrolytic DC-blocking capacitors.

12. One LSB of triangular PDF dither is added to data.

13. Guaranteed by design. See Figure 3. R and C| reflect the recommended minimum resistance and
maximum capacitance required for the internal op-amp's stability and signal integrity. In this circuit to-
pology, C, will effectively move the dominant pole of the two-pole amp in the output stage. Increasing
this value beyond the recommended 100 pF can cause the internal op-amp to become unstable. See
“External Filters” on page 48 for a recommended output filter.
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1257
5 100
DAC14 | 1
O ]
Analog i 757
AOUTxx Output -§ 1
- 1 Safe Operating
2 %0 Region
‘©
g- B
© 25ﬁ
O ]

AGND ] ‘ ‘ ‘ ‘
T 2.5‘ 5 10 15 20
3

Resistive Load -- R (kQ)

Figure 3. Output Test Circuit for Maximum Load Figure 4. Maximum Loading
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CS42435

COMBINED DAC INTERPOLATION & ON-CHIP ANALOG FILTER RESPONSE

Parameter (Notes 9, 14) | Min Typ Max |Unit
Single-Speed Mode
Passband (Frequency Response) to -0.05 dB corner 0 - 0.4780 Fs
to -3 dB corner 0 - 0.4996 Fs
Frequency Response 10 Hz to 20 kHz -0.2 - +0.08 dB
StopBand 0.5465 - - Fs
StopBand Attenuation (Note 15)| 50 - - dB
Group Delay - 10/Fs - s
De-emphasis Error (Note 16) Fs =32 kHz - - +1.5/+0 dB
Fs =44.1 kHz - - +0.05/-0.25| dB
Fs =48 kHz - - -0.2/-04 | dB
Double-Speed Mode
Passband (Frequency Response) to -0.1 dB corner 0 - 0.4650 Fs
to -3 dB corner 0 - 0.4982 Fs
Frequency Response 10 Hz to 20 kHz -0.2 - +0.7 dB
StopBand 0.5770 - - Fs
StopBand Attenuation (Note 15)| 55 - - dB
Group Delay - 5/Fs - s
Quad-Speed Mode
Passband (Frequency Response) to -0.1 dB corner 0 - 0.397 Fs
to -3 dB corner 0 - 0.476 Fs
Frequency Response 10 Hz to 20 kHz -0.2 - +0.05 dB
StopBand 0.7 - - Fs
StopBand Attenuation (Note 15)| 51 - - dB
Group Delay - 2.5/Fs - s
Notes:

14. Response is clock-dependent and will scale with Fs. Note that the response plots (Figures 33 to 44) have
been normalized to Fs and can be de-normalized by multiplying the X-axis scale by Fs.

15. Single- and Double-Speed Mode Measurement Bandwidth is from Stopband to 3 Fs.
Quad-Speed Mode Measurement Bandwidth is from Stopband to 1.34 Fs.

16. De-emphasis is only available in Single-Speed Mode.

20
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SWITCHING SPECIFICATIONS - ADC/DAC PORT
(Inputs: Logic 0 = DGND, Logic 1 = VLS, ADC_SDOUT C pap = 15 pF.)

Parameters ‘ Symbol ‘ Min Max Units
Slave Mode
RST pin Low Pulse Width (Note 17) 1 - ms
MCLK Frequency 0.512 50 MHz
MCLK Duty Cycle (Note 18) 45 55 %
Input Sample Rate (FS pin) Single-Speed Mode Fs 4 50 kHz
Double-Speed Mode (Note 19) Fs 50 100 kHz
Quad-Speed Mode (Note 20) Fs 100 200 kHz
SCLK Duty Cycle 45 55 %
SCLK High Time tsckh 8 - ns
SCLK Low Time tsckl 8 - ns
FS Rising Edge to SCLK Rising Edge trss 5 - ns
SCLK Rising Edge to FS Falling Edge tish 16 - ns
DAC_SDIN Setup Time Before SCLK Rising Edge tas 3 - ns
DAC_SDIN Hold Time After SCLK Rising Edge tan 5 - ns
DAC_SDIN Hold Time After SCLK Rising Edge tdnh1 5 - ns
ADC_SDOUT Hold Time After SCLK Rising Edge tah2 10 - ns
ADC_SDOUT Valid Before SCLK Rising Edge tgval 15 - ns
Notes:

17. After powering up the CS42435, RST should be held low after the power supplies and clocks are settled.
18. See Table 5 on page 41 for suggested MCLK frequencies.

19. VLS is limited to nominal 2.5 V to 5.0 V operation only.

20. ADC does not meet timing specification for Quad-Speed Mode.

FS
(input)
SCLK ‘
(input) ‘

w |
| |
|
DAC_SDIN - MSB ) N{SB-1
| |
|

‘.tdi»‘ td val

ADC_SDOUT >< MSB >K MSB-1 X

Figure 5. TDM Serial Audio Interface Timing
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SWITCHING CHARACTERISTICS - AUX PORT
(Inputs: Logic 0 = DGND, Logic 1 = VLS.)

Parameters ‘ Symbol ‘ Min Max Units
Master Mode
Output Sample Rate (AUX_LRCK) All Speed Modes Fs - FS kHz
AUX_SCLK Frequency - 64-FS kHz
AUX_SCLK Duty Cycle 45 55 %
AUX_LRCK Edge to SCLK Rising Edge ticks - 5 ns
AUX_SDIN Setup Time Before SCLK Rising Edge tys 3 - ns
AUX_SDIN Hold Time After SCLK Rising Edge tan 5 - ns

AUX_LRCK X

N sckl

AUX_SDIN X MSB

Figure 6. Serial Audio Interface Slave Mode Timing

22
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SWITCHING SPECIFICATIONS - CONTROL PORT - I’°C MODE
(VLC=1.8V-5.0V, VLS =VD=3.3V, VA=5.0V; Inputs: Logic 0 = DGND, Logic 1 = VLC, SDA C_ = 30 pF)

Parameter Symbol Min Max Unit
SCL Clock Frequency fsal - 100 kHz
RST Rising Edge to Start tirs 500 - ns
Bus Free Time Between Transmissions touf 4.7 - us
Start Condition Hold Time (prior to first clock pulse) thast 4.0 - us
Clock Low time tiow 4.7 - us
Clock High Time thigh 4.0 - V&
Setup Time for Repeated Start Condition tsust 4.7 - us
SDA Hold Time from SCL Falling (Note 21) thdd 0 - V]
SDA Setup time to SCL Rising tsud 250 - ns
Rise Time of SCL and SDA (Note 22) tre - 1 us
Fall Time SCL and SDA (Note 22) tre - 300 ns
Setup Time for Stop Condition tsusp 4.7 - V&
Acknowledge Delay from SCL Falling tack 300 1000 ns
Notes:
21. Data must be held for sufficient time to bridge the transition time, t;, of SCL.
22. Guaranteed by design.
RST
tirs
Repeated
Stop Start Start Stop
DT —h ] e Lfd,
SpA ‘ /—/( ‘ ‘ |
tour ||, st thigh } st te | t susp
“—‘—F ‘ - i f ‘
e | il 3
—

sud

t ack

t sust

Figure 7. Control Port Timing - I’'C Format

rc
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SWITCHING SPECIFICATIONS - CONTROL PORT - SPI FORMAT
(VLC=1.8V-5.0V, VLS =VD =3.3V, VA = 5.0 V; Inputs: Logic 0 = DGND, Logic 1 = VLC, CDOUT C|_ = 30 pF)

Parameter Symbol Min Max Units
CCLK Clock Frequency fsck 0 6.0 MHz
RST Rising Edge to CS Falling trs 20 - ns
CS Falling to CCLK Edge toss 20 - ns
CS High Time Between Transmissions tesh 1.0 - us
CCLK Low Time tscl 66 - ns
CCLK High Time tsch 66 - ns
CDIN to CCLK Rising Setup Time tasu 40 - ns
CCLK Rising to DATA Hold Time (Note 23) tah 15 - ns
CCLK Falling to CDOUT Stable tod - 50 ns
Rise Time of CDOUT tr1 - 25 ns
Fall Time of CDOUT tr - 25 ns
Rise Time of CCLK and CDIN (Note 24) teo - 100 ns
Fall Time of CCLK and CDIN (Note 24) teo - 100 ns
Notes:
23. Data must be held for sufficient time to bridge the transition time of CCLK.
24. For fge <1 MHz.
ﬁ tsrs
‘ t
o 5 ‘ (S jﬁ ><:s
b,
9 ><:?
CDOUT \ - MsB
55 | 5
Figure 8. Control Port Timing - SPI Format
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DC ELECTRICAL CHARACTERISTICS
(AGND = 0 V; all voltages with respect to ground.)

Parameters | Symbol | Min  Typ  Max | Units
Normal Operation (Note 25)
Power Supply Current VA=50V Ia - 80 - mA

VLS=VLC=VD=33V
(Note 26) IpT - 60.6 - mA

Power Dissipation VLS=VLC=VD=33V,5V - 600 850 mW
Power Supply Rejection Ratio 1kHz| PSRR - 60 - dB
(Note 27) 60 Hz - 40 - dB
Power-Down Mode (Note 28)
Power Dissipation VLS=VLC=VD=33VVA=5V - 1.25 - mW
VQ Characteristics
Nominal Voltage - 0.5-VA - \%
Output Impedance - 23 - kQ
DC Current Source/Sink (Note 29) - - 10 pA
FILT+ Nominal Voltage - VA - Vv

Notes:

25. Normal operation is defined as RST = HI with a 997 Hz, 0 dBFS input to the DAC and AUX port, and a
1 kHz, -1 dB analog input to the ADC port sampled at the highest F¢ for each speed mode. DAC outputs

are open, unless otherwise specified.
. IpT measured with no external loading on pin (SDA).

increase the PSRR.

to typical leakage through the electrolytic de-coupling capacitors.

DIGITAL INTERFACE SPECIFICATIONS & CHARACTERISTICS

. Valid with the recommended capacitor values on FILT+ and VQ. Increasing the capacitance will also

. Power-Down Mode is defined as RST = LO with all clocks and data lines held static and no analog input.
. Guaranteed by design. The DC current draw represents the allowed current draw from the VQ pin due

Parameters (Note 30) Symbol Min Typ Max Units
High-Level Output Voltage at ;=2 mA Serial Port VLS-1.0 - - \Y
Control Port| Von VLC-1.0 - - \Y,
Low-Level Output Voltage at [,=2 mA Serial Port - - 04 V
Control Port| VoL - - 04 \
High-Level Input Voltage Serial Port 0.7xVLS - - \Y
Control Port| V|y 0.7xVLC - - V
Low-Level Input Voltage Serial Port - - 0.2xVLS \Y
Control Port| V|_ - - 0.2xVLC \%
Leakage Current lin - - +10 pA
Input Capacitance (Note 22) - - 10 pF

Notes:

30. See “Digital I/O Pin Characteristics” on page 8 for serial and control port power rails.
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