ANALOG
DEVICES SigmaDSP Digital Audio Processor

ADAU1452/ADAU14351/ADAU1430

FEATURES I2C and SPI control interfaces (both slave and master)
Qualified for automotive applications Standalone operation
Fully programmable audio DSP for enhanced sound processing Self boot from serial EEPROM
Features SigmaStudio, a proprietary graphical programming 6-channel, 10-bit SAR auxiliary control ADC
tool for the development of custom signal flows 14 multipurpose pins for digital controls and outputs
Up to 294.912 MHz, 32-bit SigmaDSP core at 1.2V On-chip regulator for generating 1.2V from 3.3V supply
Up to 6144 SIMD instructions per sample at 48 kHz 72-lead, 10 mm x 10 mm LFCSP package with 5.3 mm
Up to 40 kWords of parameter/data RAM exposed pad
Up to 800 ms digital audio delay pool at 48 kHz Available in two temperature ranges:
Audio input/output and routing —40°Cto +105°C
4 serial input ports, 4 serial output ports 0°Cto +70°C
48-channel, 32-bit digital input/output up to a sample rate APPLICATIONS
of 192 kHz Automotive audio processing
Flexible configuration for TDM, IS, left and right justified .
Head units
formats, and PCM Navigation systems
Up to 8 stereo ASRCs from 1:8 up to 7.75:1 ratio and X
139 dB DNR Rear seat entertainment systems

DSP amplifiers (sound system amplifiers)
Commercial and professional audio processing
Consumer audio processing

Stereo S/PDIF input and output (not on the ADAU1450)

Four PDM microphone input channels

Multichannel, byte addressable, TDM serial ports
Clock oscillator for generating master clock from crystal
Integer PLL and flexible clock generators
Integrated die temperature sensor
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SCLK, SCL, MOSI, ADDR1, SS, AND ADDRO PINS.
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SCLK, SCL, MOSI, ADDR1, SS, AND ADDRO PINS.
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GENERAL DESCRIPTION

The ADAU1452/ADAU1451/ADAU1450 are automotive qualified
audio processors that far exceed the digital signal processing
capabilities of earlier SigmaDSP® devices. The restructured
hardware architecture is optimized for efficient audio processing.
The audio processing algorithms are realized in sample-by-sample
and block-by-block paradigms that can both be executed
simultaneously in a signal processing flow created using the
graphical programming tool, SigmaStudio™. The restructured
digital signal processor (DSP) core architecture enables some
types of audio processing algorithms to be executed using
significantly fewer instructions than were required on previous
SigmaDSP generations, leading to vastly improved code
efficiency.

The 1.2V, 32-bit DSP core can run at frequencies of up to
294.912 MHz and execute up to 6144 instructions per sample at
the standard sample rate of 48 kHz. However, in addition to
industry-standard rates, a wide range of sample rates are available.
The integer PLL and flexible clock generator hardware can generate
up to 15 audio sample rates simultaneously. These clock generators,
along with the on-board asynchronous sample rate converters
(ASRCs) and a flexible hardware audio routing matrix, make the
ADAU1452/ADAU1451/ADAU1450 ideal audio hubs that greatly
simplify the design of complex multirate audio systems.

The ADAU1452/ADAU1451/ADAU1450 interface with a wide
range of analog-to-digital converters (ADCs), digital-to-analog
converters (DACs), digital audio devices, amplifiers, and
control circuitry, due to their highly configurable serial ports,
S/PDIF interfaces (on the ADAU1452 and ADAU1451), and
multipurpose input/output pins. The devices can also directly
interface with pulse density modulation (PDM) output
microelectromechanical (MEMS) microphones, due to
integrated decimation filters specifically designed for that
purpose.

Independent slave and master I’C/serial peripheral interface (SPI)
control ports allow the ADAU1452/ADAU1451/ADAU1450 not
only to be programmed and configured by an external master
device, but also to act as masters that can program and configure
external slave devices directly. This flexibility, combined with self
boot functionality, enables the design of standalone systems that
do not require any external input to operate.

Table 2. Product Selection Table

The power efficient DSP core executes full programs, consumes
only a few hundred milliwatts (mW) of power, and can run at a
maximum program load while consuming less than a watt, even
in worst case temperatures exceeding 100°C. This relatively low
power consumption and small footprint make the ADAU1452/
ADAU1451/ADAU1450 ideal replacements for large, general-
purpose DSPs that consume more power at the same processing
load. Note that the ADAU1452K grade device is only specified
for the 0°C to 70°C temperature range but is otherwise identical
to the ADAU1452. In this data sheet, references to the ADAU1452
refer to the ADAU1452 and the ADAU1452K, except where noted.

DIFFERENCES BETWEEN THE ADAU1452,
ADAU1452-150, ADAU1452K, ADAU1451, AND
ADAU1450

This data sheet simplifies the ordering number to the device
models listed in Table 1.

Table 1. Product Part Number Conventions

Model Number Device Number
ADAU1452WBCPZ ADAU1452
ADAU1452WBCPZ150 ADAU1452-150
ADAU1451WBCPZ ADAU1451
ADAU1450WBCPZ ADAU1450
ADAU1452KCPZ ADAU1452K

The five variants of this device are differentiated by memory,
DSP core frequency, availability of S/PDIF interfaces, ASRC
configuration, and temperature range. A detailed summary of
the differences is listed in Table 2.

The ADAU1452, ADAU1452-150, and the ADAU1452K are
referred to as the ADAU1452 throughout this data sheet. Any
exceptions are noted in the relevant sections of the data sheet.

Because the ADAU1450 does not contain an S/PDIF receiver or
transmitter, the SPDIFIN and SPDIFOUT pins are nonfunctional.
Additionally, the settings of any registers related to the S/PDIF
input or output in the ADAU1450 do not have any effect on the
operation of the device.

Because the ADAU1450 does not contain ASRCs, the settings of
any registers related to the ASRCs in the ADAU1450 do not
have any effect on the operation of the device.

DSP Core
Data Memory | Program Memory Frequency S/PDIF Input and Temperature

Device Number | (kWords) (kWords) (MHz) Output ASRC Configuration Range (°C)

ADAU1452 40 8 294.912 Available 16 channels (8 rates x | —40to +105
2 channels per rate)

ADAU1452-150 | 40 8 147.456 Available 16 channels (8 rates x | —40to +105
2 channels per rate)

ADAU1452K 40 8 294.912 Available 16 channels (8 rates x | 0to +70
2 channels per rate)

ADAU1451 16 8 294912 Available 16 channels (8 rates x | —40to +105
2 channels per rate)

ADAU1450 8 8 147.456 MHz Not available No ASRCs included —40to +105
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SPECIFICATIONS

AVDD =33V +10%, DVDD =12V + 5%, PVDD =33V + 10%, IOVDD = 1.8 V — 5% to 3.3 V + 10%, Ta = 25°C, master clock input =
12.288 MHz, core clock (fcore) = 294.912 MHz, 1/O pins set to low drive setting, unless otherwise noted.

Table 3.
Parameter Min Typ Max Unit | Test Conditions/Comments
POWER
Supply Voltage
Analog Voltage (AVDD Pin) 2.97 33 3.63 " Supply for analog circuitry, including auxiliary ADC
Digital Voltage (DVDD Pin) 1.14 1.2 1.26 Vv Supply for digital circuitry, including the DSP core, ASRCs, and
signal routing
PLL Voltage (PVDD Pin) 2.97 33 3.63 Vv Supply for phase-locked loop (PLL) circuitry
I/0 Supply Voltage (IOVDD Pin) 1.71 33 3.63 Vv Supply for input/output circuitry, including pads and level shifters
Supply Current
Analog Current (AVDD Pin) 1.5 1.73 2 mA
Idle State 0 5 40 HA Power applied, chip not programmed
Reset State 1.9 6.5 40 HA Power applied, RESET held low
PLL Current (PVDD Pin) 9.5 10 13 mA 12.288 MHz MCLK with default PLL settings
Idle State 0 7.3 40 pA Power applied, PLL not configured
Reset State 39 8.5 40 HA Power applied, RESET held low
I/0 Current (IOVDD Pin) Dependent on the number of active serial ports, clock pins, and
characteristics of external loads
Operation State 53 mA IOVDD = 3.3 V; all serial ports are clock masters
22 mA IOVDD = 1.8 V; all serial ports are clock masters
Power-Down State 0.3 25 mA IOVDD =18V -5%1t03.3V+10%
Digital Current (DVDD Pin)
Operation State,
ADAU1452/ADAU1452K
Maximum Program 350 415 mA
Typical Program 100 mA Test program includes 16-channel I/O, 10-band EQ per channel,
all ASRCs active
Minimal Program 85 mA Test program includes 2-channel I/0, 10-band EQ per channel
Operation State, ADAU1452-150
Maximum Program 125 250 mA feore = 147.456 MHz
Typical Program 75 mA Test program includes 16-channel I/O, 10-band EQ per channel,
all ASRCs active, fcore = 147.456 MHz
Operation State, ADAU1451
Maximum Program 350 415 mA
Typical Program 100 mA Test program includes 16-channel I/O, 10-band EQ per channel,
all ASRCs active
Minimal Program 85 mA Test program includes 2-channel I/0, 10-band EQ per channel
Operation State, ADAU1450
Maximum Program 125 250 mA feore = 147.456 MHz
Typical Program 65 mA Test program includes 16-channel 1/0, 10-band EQ per channel,
fcore = 147.456 MHz
Minimal Program 55 mA Test program includes 2-channel I/0, 10-band EQ per channel,
fcore = 147.456 MHz
Idle State 20 95 mA Power applied, DSP not enabled
Reset State 20 95 mA Power applied, RESET held low
ASYNCHRONOUS SAMPLE RATE
CONVERTERS
Dynamic Range 139 dB A-weighted, 20 Hz to 20 kHz
I/0 Sample Rate 6 192 kHz
I/0 Sample Rate Ratio 1:8 7.75:1
THD + N -120 dB
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Parameter Min Typ Max Unit | Test Conditions/Comments
CRYSTAL OSCILLATOR
Transconductance 83 10.6 134 mS
REGULATOR
DVDD Voltage 1.14 1.2 Vv Regulator maintains typical output voltage up to a maximum
800 mA load; IOVDD =1.8V —5%to 3.3V +10%
1.26 Vv Regulator maximum output voltage with a minimum 1 mA load;
IOVDD =1.8V -5%103.3V+ 10%
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AVDD =33V £10%, DVDD =12V + 5%, PVDD =3.3V + 10%, IOVDD = 1.8 V - 5% to 3.3 V + 10%, Ta = —40°C to +105°C,
master clock input = 12.288 MHz, core clock (fcore) = 294.912 MHz, I/O pins set to low drive setting, unless otherwise noted.

Table 4.
Parameter Min Typ Max Unit | Test Conditions/Comments
POWER
Supply Voltage
Analog Voltage (AVDD Pin) 297 33 3.63 Vv Supply for analog circuitry, including auxiliary ADC
Digital Voltage (DVDD Pin) 114 1.2 1.26 Y Supply for digital circuitry, including the DSP core, ASRCs, and signal routing
PLL Voltage (PVDD Pin) 297 33 3.63 Y Supply for PLL circuitry
IOVDD Voltage (IOVDD Pin) 1.71 33 3.63 \ Supply for input/output circuitry, including pads and level shifters
Supply Current
Analog Current (AVDD Pin) 1.44 172 2 mA
Idle State 0 6.3 40 pA
Reset State 0.26 7.1 40 pA
PLL Current (PVDD Pin) 6 109 15 mA 12.288 MHz master clock; default PLL settings
Idle State 0 7.8 40 MA Power applied, PLL not configured
Reset State 1.2 9.3 40 MA Power applied, RESET held low
I/0 Current (IOVDD Pin) Dependent on the number of active serial ports, clock pins, and
characteristics of external loads
Operation State 47 mA IOVDD = 3.3 V; all serial ports are clock masters
15 mA IOVDD = 1.8 V; all serial ports are clock masters
Power-Down State 13 22 mA IOVDD =18V -5%t03.3V+10%
Digital Current (DVDD)
Operation State, ADAU1452
Maximum Program 500 690 mA
Typical Program 200 mA | Test program includes 16-channel I/0, 10-band EQ per channel, all ASRCs
active
Minimal Program 160 mA | Test program includes 2-channel I/0, 10-band EQ per channel
Operation State, ADAU1452K Ta=0°Cto 70°C
Maximum Program 500 690 mA
Typical Program 200 mA | Test program includes 16-channel I/0, 10-band EQ per channel, all ASRCs
active
Minimal Program 160 mA | Test program includes 2-channel I/0, 10-band EQ per channel
Operation State,
ADAU1452-150
Maximum Program 270 635 mA feore = 147.456 MHz
Typical Program 125 mA | Test program includes 16-channel I/0, 10-band EQ per channel, all ASRCs
active, fcore = 147.456 MHz
Operation State, Ta=-40°Cto +85°C
ADAU1452-150
Maximum Program 215 508 mA | fcore = 147.456 MHz
Typical Program 100 mA | Test program includes 16-channel I/0, 10-band EQ per channel, all ASRCs
active, fcore = 147.456 MHz
Operation State, ADAU1451
Maximum Program 500 690 mA
Typical Program 200 mA | Test program includes 16-channel I/0, 10-band EQ per channel, all ASRCs
active
Minimal Program 160 mA Test program includes 2-channel I/0, 10-band EQ per channel
Operation State, ADAU1450
Maximum Program 270 635 mA | fcore = 147.456 MHz
Typical Program 110 mA | Test program includes 16-channel I/0, 10-band EQ per channel,

fcore = 147.456 MHz
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Parameter Min Typ Max Unit | Test Conditions/Comments
Minimal Program 20 mA | Test program includes 2-channel I/O, 10-band EQ per channel,
feore = 147.456 MHz
Idle State 315 635 mA
Reset State 315 635 mA
Idle State, ADAU1452-150 250 508 mA | Ta=-40°Cto +85°C
Reset State, ADAU1452-150 250 508 mA Ta=-40°Cto +85°C
ASYNCHRONOUS SAMPLE RATE
CONVERTERS
Dynamic Range 139 dB A-weighted, 20 Hz to 20 kHz
I/0 Sample Rate 6 192 kHz
1/0 Sample Rate Ratio 1:8 7.75:1
THD +N -120 dB
CRYSTAL OSCILLATOR
Transconductance 8.1 106 146 mS
REGULATOR
DVDD Voltage 1.14 1.2 \ Regulator maintains typical output voltage up to a maximum 800 mA load;
IOVDD =18V -5%1t03.3V+ 10%
1.26 \ Regulator maximum output voltage with a minimum 1 mA load; IOVDD =

1.8V -5%to3.3V+10%
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ELECTRICAL CHARACTERISTICS
Digital Input/Output

Table 5.
Parameter Min Typ Max Unit | Test Conditions/Comments
DIGITAL INPUT
Input Voltage
High Level (Vi)' 0.7 x \%
10VDD
Low Level (Vi)' 0.3 % \%
I0VDD
Input Leakage
High Level (In) -2 +2 WA Digital input pins with pull-up resistor
2 12 WA Digital input pins with pull-down resistor
-2 +2 WA Digital input pins with no pull resistor
0 8 HA MCLK
80 120 HA SPDIFIN
Low Level (I) atO Vv -12 -2 WA Digital input pins with pull-up resistor
-2 +2 WA Digital input pins with pull-down resistor
-2 +2 UA Digital input pins with no pull resistor
-8 0 pA MCLK
-120 -77 HA SPDIFIN
Input Capacitance (C) 2 pF Guaranteed by design
DIGITAL OUTPUT
Output Voltage
High Level (Vor) 0.85 x \' lon=1mA
10VDD
Low Level (Vor) 0.1 x Y loo.=1mA
I0VDD
Digital Output Pins, Output Drive The digital output pins are driving low impedance PCB traces to a
high impedance digital input buffer
IOVDD=1.8V
Drive Strength Setting
Lowest 1 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
Low 2 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
High 3 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
Highest 5 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
IOVDD =33V
Drive Strength Setting
Lowest 2 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
Low 5 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
High 10 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
Highest 15 mA The digital output pins are not designed for static current draw;
do not use these pins to drive LEDs directly
I2C Sink Current, SDA, SDA_M, and 8 mA SDA slave and master ports and SCL master port; guaranteed by
SCL_M Pins design, not characterized
12C PIN SINK RESISTANCE, R-ON SDA Slave and Master Ports and SCL master port
Drive Strength Register Setting SDA, SDA_M, and SCL_M pins
Lowest (0b00) 108 Q Guaranteed by design, not characterized
Low (0b01) 54 Q Guaranteed by design, not characterized
High (0b10) 27 Q Guaranteed by design, not characterized
Highest (0b11) 18 Q Guaranteed by design, not characterized

' Digital input pins except SPDIFIN, which is not a standard digital input.
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Auxiliary ADC
Ta=-40°C to +105°C, DVDD = 1.2 V + 5%, AVDD = 3.3 V + 10%, IOVDD = 1.8 V — 5% to 3.3 V + 10%, unless otherwise noted.

Table 6.
Parameter Min Typ Max Unit
RESOLUTION 10 Bits
FULL-SCALE ANALOG INPUT AVDD Vv
NONLINEARITY
Integrated Nonlinearity (INL) -2 +2 LSB
Differential Nonlinearity (DNL) -2 +2 LSB
GAIN ERROR -2 +2 LSB
INPUT IMPEDANCE 200 kQ
SAMPLE RATE fcore/6144 Hz
SAMPLE RATE, ADAU1452-150 and ADAU1450 fcore/3072 Hz
TIMING SPECIFICATIONS
Master Clock Input
Ta=-40°C to +105°C, DVDD = 1.2 V + 5%, IOVDD = 1.8 V — 5% to 3.3 V + 10%, unless otherwise noted.
Table 7.
Parameter Min Max Unit Description
MASTER CLOCK INPUT (MCLK)
fmcik 2.375 36 MHz MCLK frequency
tmeik 27.8 421 ns MCLK period
tmcko 25 75 % MCLK duty cycle
tMcikH 0.25 X tmcik 0.75 X tmcik ns MCLK width high
tmcke 0.25 X tmck 0.75 X tmcrk ns MCLK width low
CLKOUT lJitter 12 106 ps Cycle-to-cycle rms average
CORE CLOCK
feore
ADAU1452/ADAU1452K and ADAU1451 152 294.912 MHz System (DSP core) clock frequency; PLL
feedback divider ranges from 64 to 108
ADAU1452-150 and ADAU1450 76 147.456 MHz System (DSP core) clock frequency; PLL
feedback divider ranges from 64 to 108
tcore
ADAU1452 and ADAU1451 3.39 ns System (DSP core) clock period
ADAU1452-150 and ADAU1450 6.78 ns System (DSP core) clock period
- tmeLk >
MCLK / /
—/ / .
- tmcLku = tmeLkL > %

Figure 3. Master Clock Input Timing Specifications

Rev.D | Page 12 of 195



http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1450?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1450?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1451?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1451?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1450?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1450?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1451?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1451?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1452?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1450?doc=ADAU1452_1451_1450.pdf
http://www.analog.com/ADAU1450?doc=ADAU1452_1451_1450.pdf

ADAU1452/ADAU1451/ADAU1430

Reset
Ta =-40°C to +105°C, DVDD =1.2V + 5%, IOVDD =18V - 5% t0 3.3 V + 10%.

Table 8.
Parameter Min Max Unit Description
RESET
twrst 10 ns Reset pulse width low

A

»|
>

twrst
RESET *

Figure 4. Reset Timing Specification

11486-004
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Serial Ports
Ta=-40°C to +105°C, DVDD = 1.2 V + 5%, IOVDD = 1.8 V — 5% to 3.3 V + 10%, unless otherwise noted. BCLK in Table 9 refers to

BCLK_OUT3 to BCLK_OUTO0 and BCLK_IN3 to BCLK_INO. LRCLK refers to LRCLK_OUT3 to LRCLK_OUTO0 and LRCLK_IN3 to
LRCKL_INO.

Table 9.
Parameter Min Max Unit | Description
SERIAL PORT
firak 192 kHz | LRCLK frequency.
tireik 5.21 us LRCLK period.
facuk 24576 | MHz | BCLK frequency, sample rate ranging from 6 kHz to 192 kHz.
tacik 40.7 ns BCLK period.
tai 10 ns BCLK low pulse width, slave mode; BCLK frequency = 24.576 MHz; BCLK period = 40.6 ns.
tain 14.5 ns BCLK high pulse width, slave mode; BCLK frequency = 24.576 MHz; BCLK period = 40.6 ns.
tus 20 ns LRCLK setup to BCLK_INx input rising edge, slave mode; LRCLK frequency = 192 kHz.
tum 5 ns LRCLK hold from BCLK_INx input rising edge, slave mode; LRCLK frequency = 192 kHz.
tsis 5 ns SDATA_INx setup to BCLK_INx input rising edge.
tom 5 ns SDATA_INx hold from BCLK_INx input rising edge.
trs 10 ns BCLK_OUTx output falling edge to LRCLK_OUTx output timing skew, slave.
tsops 35 ns SDATA_OUTx delay in slave mode from BCLK_OUTx output falling edge; serial outputs function in slave
mode at all valid sample rates, provided that the external circuit design provides sufficient electrical
signal integrity. It is not recommended that slave mode of operation be used when operating at
IOVDD = 1.8 V nominal at BCLK frequencies over 3.072 MHz.
35 ns IOVDD = 3.3V £ 10%; slew setting = 0b10; drive strength set to 0b00.
16 ns IOVDD = 3.3V £ 10%; slew setting = 0b10; drive strength set to 0b01.
9 ns IOVDD = 3.3V £ 10%; slew setting = 0b10; drive strength set to 0b10.
8 ns IOVDD = 3.3V + 10%; slew setting = 0b10; drive strength set to Ob11.
tsoom 10 ns SDATA_OUTx delay in master mode from BCLK_OUTx output falling edge.
tm 5 ns BCLK falling edge to LRCLK timing skew, master.
—>| tan |- |e—teok —>| | tun |-
BCLK_INx _/ \ \ \ ) / \ / \ ) / \ \I /_
—| taiL {e © © toy—] =
—| tus |- N N
LRCLK_INx ¥ ““ ““
A tireLk A
SDATA_INx | tss =
(sERlAL_BYTE_x_o[4:3L]I,Ez:DTAJTUAs_TFlr'J:IITE)D=':)Ibotﬂl)E / MSB X mMsB -1 X:
—>| tsin |
SDATA_INx - tois [
12S MODE o
(SERIAL_BYTE_x_0[4:3], (DATA_FMT) = 0b00) msB
e , t
(SERIAL_BYTE_x_0[4:3], (DATA_FMT) = Ob(‘)l g —| tsis !“ » —| tsis |-
SERIAL_BYTE_x_0[4:3], (DATA_FMT) = 0b11) » [ wss X ) X s\ g
° —>| to | ° - tom |- i

Figure 5. Serial Input Port Timing Specifications
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Figure 6. Serial Output Port Timing Specifications

Multipurpose Pins
Ta=-40°C to +105°C, DVDD = 1.2V £ 5%, IOVDD =1.8 V- 5% t0 3.3 V + 10%.
Table 10.
Parameter Min Max Unit | Description
MULTIPURPOSE PINS (MPx)
fue! 24.576 MHz | MPx maximum switching rate when pin is configured as a general-purpose
input or general-purpose output
twei]

ADAU1452, 10/tcore 6144/tcore sec MPx pin input latency until high/low value is read by core; the duration in the
ADAU1452K, and Max column is equal to the period of one audio sample when the DSP is
ADAU1451 processing 6144 instructions per sample

ADAU1452-150, 10/tcore 3072/tcore sec MPx pin input latency until high/low value is read by core; the duration in the
ADAU1450 max column is equal to the period of one audio sample when the DSP is

processing 3072 instructions per sample

" Guaranteed by design.

S/PDIF Transmitter
Ta=-40°C to +105°C, DVDD =1.2 V £ 5%, IOVDD = 1.8 V - 5% to 3.3 V + 10%.
Table 11.
Parameter Min Max Unit | Description
S/PDIF Transmitter
Audio Sample Rate 18 96 kHz Audio sample rate of data output from S/PDIF transmitter
S/PDIF Receiver
Ta=-40°C to +105°C, DVDD =1.2 V £ 5%, IOVDD =1.8 V - 5% to 3.3 V + 10%.
Table 12.
Parameter Min Max Unit | Description
S/PDIF Receiver
Audio Sample Rate 18 96 kHz Audio sample rate of data input to S/PDIF receiver
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PPC Interface—Slave

Ta =-40°C to +105°C, DVDD = 1.2 V + 5%, IOVDD = 1.8 V — 5% to 3.3 V + 10%, default drive strength (fsc.) = 400 kHz.

Table 13.
Parameter Min Max Unit Description
I2C SLAVE PORT
fsc 400 kHz SCL clock frequency
tsan 0.6 Ms SCL pulse width high
tsa 13 ps SCL pulse width low
tscs 0.6 us Start and repeated start condition setup time
tscH 0.6 Ms Start condition hold time
tos 100 ns Data setup time
tou 0.9 ps Data hold time
tscir 300 ns SCL rise time
tscir 300 ns SCL fall time
tsor 300 ns SDA rise time
tsor 300 ns SDA fall time
terr 13 us Bus-free time between stop and start
tsusto 0.6 ps Stop condition setup time
tson - - sTOP START
| | tspr tps | |- > tsch r-s P
[T\ T
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Figure 7. I°C Slave Port Timing Specifications
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ADAU1452/ADAU1451/ADAU1430

PPC Interface—Master

Ta=-40°Cto +105°C, DVDD = 1.2V £ 5%, IOVDD = 1.8 V - 5% t0 3.3 V + 10%.

Table 14
Parameter Min Max Unit Description
I2C MASTER PORT

fsc 400 kHz SCL clock frequency

tscn 0.6 Ms SCL pulse width high

tsal