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ABSTRACT

One of the main properties of the TLV320AIC31xx and TLV320DAC31xx audio converter family is low
power consumption. Power consumption can be tuned to minimize power consumption and maximize the
performance. This application report provides a detailed description with scripts for setting up the
TLV320AIC31xx and TLV320DAC31xx devices for minimum power consumption. The document also
compares different-use cases in their corresponding power consumption and performance. Throughout
this document, TLV320AIC31xx/DAC31xx is used as an abbreviation for TLV320AIC31xx and

TLV320DAC31xx.
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Introduction

The TLV320AIC31xx/DAC31xx is a low-power data converter family with devices that include a high-
performance audio codec with 16-bit stereo playback and monaural record functionality, a fully
programmable mini DSP for digital audio processing, and a built-in PLL to provide a high-speed clock to
the digital signal processing blocks. Register-based architecture is used in these data converters and
eases integration with a microprocessor-based system through standard serial interface buses.

This converter family can be tuned to minimize the power consumption and increase the performance.
This can be achieved by choosing the right processing block for the required application and powering
down the unused blocks. This allows power optimization without any disconnecting external supplies. That
is done by simply writing to the control registers. Also, the TLV320AIC31xx/DAC31xx devices have a
software-capability to power down without disconnecting any external power supply.

The following application report provides the characterization of power consumption of the
TLV320AIC31xx/DAC31xx converters for stereo playback via headphones, stereo playback via
headphones and speakers, mono record, mono record plus stereo playback via headphones, and mono
record plus stereo playback via headphones and speakers. Scripts of each application are provided and
the register setting for power optimization for different blocks are described.

General Setup Description

Based on the available master clock, the chosen AOSR/DOSR, and the targeted sampling rate, the clock
divider values NADC/MADC and NDAC/MDAC can be determined. If necessary, the internal PLL can be
added for a large degree of flexibility. The PLL can be set by choosing value for P, R, J, and D
coefficients.

For lower power consumption, it is desirable to power down the PLL. However, not using the PLL requires
the right settings for the NDAC and MDAC coefficients to obtain a proper operation of the converter.
These coefficients can be chosen independently in the range of 1 to 128. In general, the NDAC coefficient
must be as large as possible, as long as MADC x AOSR / 32 is greater than or equal to RC. RC is defined
as the Resource Classes of each processing block that are provided in the detailed data sheet.

In the following applications, the converter receives a master clock of 11.2896 MHz. In most of the
processing blocks, the PLL is turned off. The NDAC and MDAC are set to 1 and 2, respectively. In case
the preceding condition is not met for a specific processing block, the PLL is required. For lower power
consumption with the PLL on, the coefficients NDAC and MDAC are set to 2 and 8, respectively. A value
of 4 for both of MDAC and NDAC also can be used. The PLL settings are given as follows: P=1,R=1,J
=8,and D =0.

The processing blocks of the mini DSP have direct impact on power consumption and performance of the
TLV320AIC31xx/DAC31xx converters. Thus, choosing the right processing block in both record and
playback is important. The processing blocks configuration can be done using registers 60 and 61 in page
0 for both playback and record, respectively.

The DAC and the ADC needs a proper configuration for lower power consumption. In playback only, the
ADC is not needed; therefore it must be powered down. The same thing is required with the DAC in
record mode. The class-D driver and the left/right speaker need to be powered down during record,
playback via headphones, and record plus playback via headphones modes because they are not used.

The TLV320AIC31xx/DAC31xx devices have the capability of being turned off using register settings
without turning off or disconnecting the device from the power supplies. Powering down the device can be
done using register 46 on page 01 and enabling the device power-down option on D7. The following two
instructions turn down the device: (1) selecting page 0 "w 30 00 01", and (2) device software power down
enabling "w 30 2e 80".

All trademarks are the property of their respective owners.
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2.1

Test Setup

All tests are done on a TLV320AIC3111EVM (Rev A), the super set device for the
TLV320AIC31xx/DAC31xx audio converter family. The data found in this application note applies to the
entire AIC31xx/DAC31xx converter family as long as that device has the functionality of the application of
interest (that is, the Mono Record section only applies to the devices with ADCs). The tests are done by
cutting the wire loops at W10, 11, 12, 13, and 14 and placing a multimeter in series with each rail to
measure current. For all stereo playback testing, the device is first configured and programmed and then
the DAC modulator is excited by playing a few seconds of sound after which, the sound is stopped and
the current measurement is taken. For all tests that include the headphone amplifier, a 16-Q resistor in
series with a 100-uH inductor is used as a load for each channel. For all tests that include the class D
speaker output, an 8-Q resistor in series with a 33-uH inductor is used as a load for each channel. The
sampling frequency for all cases is 44.1 kHz.

100 pH

16 Q

Left

Headphone Output Ground
Right

16 Q

100 pH
Figure 1. Headphone Output
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33 pH
80
Left
Speaker Output Ground
Right
80
33 uH

Figure 2. Speaker Output

2.2 Stereo Playback via Headphone

The stereo playback via headphone power consumptions of the converter are provided in the following
tables. A 16-Q resistor in series with a 100-pH inductor is connected to the headphone output for these
measurements. Different processing blocks are used during the measurements. A script is provided at the
end of this section. For devices with a mono DAC there is approximately a 6.8-mW power saving for
headphone applications. The savings come from powering only a single DAC (gives 0.8 mW power
savings) and having only a single headphone amplifier powered (6.0 mW power savings).

Table 1. Power Consumption for Stereo Playback via Headphones With PRB-P7 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 0 0 3.46 2.50 — N/A
Power (mW) 8.514 0 0 11.418 4.500 — 24.432

Table 2. Power Consumption for Stereo Playback via Headphones With PRB-P1 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 33 18 33 N/A
Current (mA) 2.58 0 0 3.46 2.90 — N/A
Power (mW) 8.514 0 0 11.418 5.220 — 25.152
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Table 3. Power Consumption for Stereo Playback via Headphones With PRB-P2 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 3.46 2.34 — N/A
Power (mW) 8.514 11.418 4.212 — 24.144

Table 4. Power Consumption for Stereo Playback via Headphones With PRB-P3 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 33 1.8 33 N/A
Current (mA) 2.58 3.46 2.36 — N/A
Power (mW) 8.514 0 0 11.418 4.248 — 24.180

Table 5. Power Consumption for Stereo Playback via Headphones With PRB-P8 Processing Block

STEREO PLAYBACK via HP AVDD | SLVDD | SRVDD | HvDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 3.46 3.00 — N/A
Power (mW) 8.514 0 0 11.418 5.400 — 25.332

Table 6. Power Consumption for Stereo Playback via Headphones With PRB-P9 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (Volt) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 3.46 2.32 — N/A
Power (mW) 8.514 11.418 4.176 — 24.108

Table 7. Power Consumption for Stereo Playback via Headphones With PRB-P10 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 33 1.8 33 N/A
Current (mA) 2.58 0 0 3.46 2.24 — N/A
Power (mw) 8.514 11.418 4.032 — 23.964

Table 8. Power Consumption for Stereo Playback via Headphones With PRB-P11 Processing Block

STEREO PLAYBACK via HP AVDD | SLVDD | SRvVDD | HvDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 0 0 3.46 2.75 — N/A
Power (mW) 8.514 11.418 4.950 — 24.882

Table 9. Power Consumption for Stereo Playback via Headphones With PRB-P23 Processing Block

STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 3.46 2.88 — N/A
Power (mW) 8.514 11.418 5.184 — 25.116
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Table 10. Power Consumption for Stereo Playback via Headphones With PRB-P24 Processing
Block

STEREO PLAYBACK via HP AVDD | SLVDD | SRVDD | HVDD DVDD IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 0 0 3.46 2.32 — N/A
Power (mW) 8.514 0 0 11.418 4.176 — 24.108

Table 11. Power Consumption for Stereo Playback via Headphones With PRB-P25 Processing

Block
STEREO PLAYBACK via HP AVDD SLVDD SRVDD HVDD DVDD IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.58 0 0 3.46 2.41 — N/A
Power (mW) 8.514 0 0 11.418 4.338 — 24.270

#itHHH# SCRIPT FOR STEREO PLAYBACK VIA HEAD PHONES
# Software Reset

# Select Page O

w 30 00 00

# Initialize the device through software reset
w 30 01 01

# Clock and Interface Settings

# The codec receives: MCLK = 11.2896 MHz,
# BLCK = 2.8224 MHz, WCLK = 44.1 kHz

# IFf PLL is used, set NDAC=1, MDAC=2

# If PLL is not used set NDAC=2 MDAC=8

# Select Page O

w 30 00 00

# PLL_clkin = MCLK, codec_clkin = PLL_CLK,
# PLL on, P=1, R=1, J=8, D=0000

# w 30 04 03 91 08 00 00

# Comment this line to disable the PLL

# NDAC =1, MDAC = 2, dividers powered on
w 30 Ob 81 82

# DOSR = 128

w 30 0D 00 80

# NADC = 1, MADC = 2, dividers powered on
w 30 12 81 82

# AOSR = 128

w 30 14 80

g g g g g g g g g g
HHHHHHHH AR

# Processing Blocks Configuration

# Select Page 0

w 30 00 00

# DAC Processing PRB_P7, change the processor as needed
w 30 3c 07

# Configure DAC Channel

# Select Page 01

w 30 00 01

# DACs routed to Mixer Amplifiers

w 30 23 44 # Switch to Page O

w 30 00 00

# Powerup DACs

w 30 3f D4

# Unmute DACs, 0dB

w 30 40 00 00 00

HHHHHH R R R R R R R R
# Configure ADC Channel

# Switch to Page O

w 30 00 00
# POWERDOWN ADC channel
w 30 51 00
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HHHHHHH A A A
Configure L/R Head Phone Output

Select Page 1

30 00 01

De-pop, Power on = 1.22s, Step time = 3.9 ms

30 21 4e

Route HPL and HPR Analog Volume Control, 0dB

30 24 80 80

HPL and HPR Power up, current limit, CM = 1.65V

30 1f d4

HPL and HPR unmute and gain Odb

30 28 06 06

HHHEHHH A A
# Configure L/R Speakers Output

# Power Down Class-D drivers for less power

w 30 20 06

B . END OF SCRIPT #HHH i HHHHHH

S H=E=H=E=HEHES HKE
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2.3

Stereo Playback via Headphones and Speakers

The following section provides the power consumption of the converter in stereo playback via headphones
and speakers at the same time. An 8-Q resistor in series with a 33-uH inductor is connected to the

speaker output and a 16-Q resistor in series with a 100-uH inductor is connected to the headphone output

for these measurements. A detailed script for this use case is provided at the end of this section.

The ADC is required only for record; thus, it is turned off.

Table 12. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P7
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRVDD | HvVDD DVDD | IoVvDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.50 — N/A
Power (mW) 9.735 14391 | 22.659 | 23.463 4.500 — 74.748

Table 13. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P1
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.95 — N/A
Power (mW) 9.735 14.391 | 22.659 | 23.463 5.310 — 75.558

Table 14. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P2
Processing Block

S PLAYBACK via SPK/HP AVDD SLVDD | SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.39 — N/A
Power (mW) 9.735 14.391 22.659 23.463 4.302 — 74.550

Table 15. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P3
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRVDD | HVDD DVDD | IoVvDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.33 — N/A
Power (mW) 9.735 14391 | 22.659 | 23.463 4.194 — 74.442

Table 16. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P8
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.93 — N/A
Power (mW) 9.735 14391 | 22.659 | 23.463 5.274 — 75.522
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Table 17. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P9
Processing Block

S PLAYBACK via SPK/HP AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 33 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.70 — N/A
Power (mW) 9.735 14.391 22.659 23.463 4.860 — 75.108

Table 18. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P10
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRvVDD | HvDD DVDD | IOoVvDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.29 — N/A
Power (mW) 9.735 14391 | 22.659 | 23.463 4.122 — 74.370

Table 19. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P11
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRvVDD | HvDD DVDD | IoVvDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.74 — N/A
Power (mW) 9.735 14391 | 22659 | 23.463 4.932 — 75.180

Table 20. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P23
Processing Block

S PLAYBACK via SPK/HP AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 33 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.89 — N/A
Power (mW) 9.735 14.391 22.659 23.463 5.202 — 75.450

Table 21. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P24
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRVDD | HvDD DVDD | IOoVvDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.38 — N/A
Power (mW) 9.735 14391 | 22.659 | 23.463 4.284 — 74532

Table 22. Power Consumption for Stereo Playback via Headphones and Speaker With PRB-P25
Processing Block

S PLAYBACK via SPK/HP AVDD | SLVDD | SRvVDD | HvDD DVDD | IoVvDD | TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.95 3.69 5.81 7.11 2.37 — N/A
Power (mW) 9.735 14391 | 22659 | 23.463 4.266 — 74514
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#HiHH#H#H## SCRIPT FOR STEREO PLAYBACK VIA HEAD PHONES AND SPEAKERS
Software Reset

Select Page 0

30 00 00

Initialize the device through software reset

30 01 01

Clock and Interface Settings

The codec receives: MCLK = 11.2896 MHz,

BLCK = 2.8224 MHz, WCLK = 44.1 kHz

If PLL is used, set NDAC=1, MDAC=2

If PLL is not used set NDAC=2 MDAC=8

Select Page 0

30 00 00

PLL_clkin = MCLK, codec_clkin = PLL_CLK,

PLL on, P=1, R=1, J=8, D=0000

w 30 04 03 91 08 00 00

Comment this line to disable the PLL

NDAC =1, MDAC = 2, dividers powered on

30 Ob 81 82

DOSR = 128

30 0D 00 80

NADC = 1, MADC = 2, dividers powered on

30 12 81 82

AOSR = 128

30 14 80

B R T R R R R R
Processing Blocks Configuration

Select Page 0

30 00 00

PRB_P7, Processing blocks selection

30 3c 07

B R T R R R R R
Configure ADC Channel

Select Page 0O

30 00 00

POWERDOWN ADC channel

30 51 00

B R T R R R R R
Configure DAC Channel

Switch to Page 1

30 00 01

DACs routed to Mixer Amplifiers 44

30 23 44

Switch to Page O

30 00 00 # Powerup DACs

30 3f D4

Unmute DACs, 0dB

30 40 00 00 0O

HHHHHHH A A A
Configure HP Output

Switch to Page 1

30 00 01

De-pop, Power on = 1.22s, Step time = 3.9 ms

30 21 4e

Route HPL and HPR Analog Volume Control, 0dB

30 24 80 80

HPL and HPR Power up, current limit, CM = 1.65V
30 1f d4

HPL and HPR unmute and gain Odb

30 28 06 06

HHHHHHH T A
# Configure SPK Output

# Configure Class-D

w 30 26 80 80

# 24dB gain

w 30 2a 04 04

S HEH=HEHHHIFHETHFHRHEEHES S &R

=S %= HH

=S %= HH

S H=E==sH=ETHES HH

S HE=H=E=HEHES HKE
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*

Unmute Class-D Left
w 30 2a 1c

# Unmute Class-D Right

w 30 2b 1c

# Power up Class-D drivers

w 30 20 C6

HHHHHH AR END OF SCRIPT  HHHHHHHHHHHHHHHH
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2.4 Mono Record

Mono record use case is considered in this section. All the unused blocks of the converter such as DAC,

class-D driver, and the speakers are powered down. The power consumption is measured both with and
without using PLL.

Table 23. Power Consumption for Record With PRB-R4 Processing Block

MONO RECORD AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.34 0 0 0 1.19 — N/A
Power (mW) 7.722 0 0 0 2.142 — 9.864

Table 24. Power Consumption for Record With PRB-R5 Processing Block

MONO RECORD AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 18 3.3 N/A
Current (mA) 2.34 0 0 0 131 — N/A
Power (mW) 7.722 0 0 0 2.358 — 10.080

Table 25. Power Consumption for Record With PRB-R6 Processing Block

MONO RECORD AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 18 3.3 N/A
Current (mA) 2.34 0 0 0 1.30 — N/A
Power (mw) 7.722 0 0 0 2.340 — 10.062

Table 26. Power Consumption for Record With PRB-R4 Processing Block and With PLL Turned On

MONO RECORD AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 2.44 0 0 1.15 2.14 — N/A
Power (mW) 8.052 0 0 3.795 3.852 — 15.699

Table 27. Power Consumption for Record With PRB-R5 Processing Block and With PLL Turned On

MONO RECORD AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 18 3.3 N/A
Current (mA) 2.44 0 0 1.15 2.26 — N/A
Power (mW) 8.052 0 0 3.795 4.068 — 15.915

Table 28. Power Consumption for Record With PRB-R6 Processing Block and With PLL Turned On

MONO RECORD AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 33 3.9 3.9 3.3 1.8 3.3 N/A
Currents (mA) 2.44 0 0 1.15 2.25 — N/A
Power (mW) 8.052 0 0 3.795 4.050 — 15.897
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HHHHH A SCRIPT FOR MONO RECORD
Software Reset

Select Page 0

30 00 00

Initialize the device through software reset
30 01 01

Clock and Interface Settings

The codec receives: MCLK = 11.2896 MHz,
BLCK = 2.8224 MHz, WCLK = 44.1 kHz

If PLL is used, set NDAC=1, MDAC=2

If PLL is not used set NDAC=2 MDAC=8
Select Page 0

30 00 00

PLL_clkin = MCLK, codec_clkin = PLL_CLK,
PLL on, P=1, R=1, J=8, D=0000

w 30 04 03 91 08 00 00

Comment this line to disable the PLL
NDAC =1, MDAC = 2, dividers powered on
30 Ob 81 82

DOSR = 128

30 0D 00 80

NADC = 1, MADC = 2, dividers powered on
30 12 81 82

AOSR = 128

30 14 80

B R T R R R R R
Processing Blocks Configuration

Select Page 0

30 00 00

PRB_R04, Processing blocks selection

30 3d 04

B R T R R R R R
# Configure ADC Channel

# Switch to Page 1

w 30 00 01

# Programmed MICBIAS always on, 2.5V

w 30 2E OA

# MICPGA P = MIC1LP 20kohm

w 30 30 80

# MICPGA M — CM 20kohm

w 30 31 80

# Switch to Page O

w 30 00 00

# POWERUP ADC channel, UNMUTE

w 30 51 80 00

d 100

w 30 00 01

# MIC input set up

w 30 30 cO

w 30 31 cO

g g g g g g g g g g
HHHHHHHH AR

# Configure DAC Channel

# Switch to Page 1

w 30 00 01

# DACs routed to Mixer Amplifiers 44h

# w 30 23 44

# Switch to Page O

# w 30 00 00

# Power Down DACs

# w 30 3f 00

# DAC is powered down by default

B T R R R R
# Configure HP Output

# Switch to Page 1

w 30 00 01

# De-pop, Power on = 1.22s, Step time = 3.9 ms

S HEH=HEHHHIFHETHFHRHEEHES S &R

=S %= HH
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w
#
w
#
w
#
w

30 21 4e

Route HPL and HPR Analog Volume Control, 0dB

30 24 80 80

HPL and HPR power down, current limit, CM = 1.65V
30 1f 04

HPL and HPR unmute and gain Odb (02 OR 00)

30 28 02 02

B R R R S B R S R R R R A R S R R R

# Configure SPK Output
# Power down Class-D drivers
w 30 20 06
HH T A END OF SCRIPT ##HHHHHIHHHHHHHHHHHHHHH
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2.5

Mono Record Plus Stereo Playback via Headphone

Mono record plus stereo playback via headphone is considered in this section. A 16-Q resistor in series
with a 100-uH inductor is connected to the headphone output for these measurements. The class-D

drivers and the left and right speakers are not needed in this use case. Different processing blocks are
used and power consumption of each of them is given as follows:

Table 29. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P7 and
PRB-R4 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 18 3.3 N/A
Current (mA) 4.71 3.45 3.53 — N/A
Power (mw) 15.543 11.385 6.354 — 33.282

Table 30. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P7 and
PRB-R5 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD 10VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 4.71 3.45 3.64 — N/A
Power (mW) 15.543 11.385 6.552 — 33.480

Table 31. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P1 and
PRB-R4 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 33 N/A
Current (mA) 4.71 0 0 3.45 4.28 — N/A
Power (mw) 15.543 0 0 11.385 7.704 — 34.632

Table 32. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P1 and
PRB-R5 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 18 3.3 N/A
Current (mA) 4.71 0 0 3.45 4.39 — N/A
Power (mw) 15.543 11.385 7.902 — 34.830

Table 33. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P9 and
PRB-R4 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD 10VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 4.71 3.45 3.84 — N/A
Power (mW) 15.543 11.385 6.912 — 33.840

Table 34. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P9 and
PRB-R5 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 4.71 3.45 3.95 — N/A
Power (mw) 15.543 11.385 7.110 — 34.038
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Table 35. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P11 and

PRB-R4 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD I0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 18 3.3 N/A
Current (mA) 4.71 0 0 3.45 3.97 — N/A
Power (mW) 15.543 0 0 11.385 7.146 — 34.074

Table 36. Power Consumption for Record Plus Stereo Playback via Headphones With PRB-P11 and

PRB-R5 Processing Blocks

M RECORD +S PLAYBACK VIA HP AVDD SLVDD | SRVDD HVDD DVDD I0VDD TOTAL POWER

Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 4.71 0 0 3.45 4.09 — N/A
Power (mW) 15.543 0 0 11.385 7.362 — 34.290

#iH#t SCRIPT FOR MONO RECORD PLUS STEREO PLAYBACK via HEADPHONES

FHHHEE

# Software Reset

# Select Page 0O

w 30 00 00

# Initialize the device through software reset

w 30 01 01

# Clock and Interface Settings

# The codec receives: MCLK = 11.2896 MHz,

# BLCK = 2.8224 MHz, WCLK = 44.1 kHz

# If PLL is used, set NDAC=1, MDAC=2

# If PLL is not used set NDAC=2 MDAC=8

# Select Page 00

w 30 00 00

# PLL_clkin = MCLK, codec_clkin = PLL_CLK,

# PLL on, P=1, R=1, J=8, D=0000

# w 30 04 03 91 08 00 00

# Comment this line to disable the PLL

# NDAC =1, MDAC = 2, dividers powered on

w 30 Ob 81 82

# DOSR = 128

w 30 0D 00 80

# NADC = 1, MADC = 2, dividers powered on

w 30 12 81 82

# AOSR = 128

w 30 14 80

HHHHHHH A A

# Processing Blocks Configuration

# Select Page 0O

w 30 00 00

# PRB_P7 PRB-R04, Processing blocks selection

w 30 3c 07 04

HHHHHHH T A

# Configure ADC Channel

# Switch to Page 1

w 30 00 01

# Programmed MICBIAS always on, 2.5V

w 30 2E OA

# MICPGA P = MIC1LP 20kohm

w 30 30 80

# MICPGA M — CM 20kohm

w 30 31 80

# Switch to Page O

w 30 00 00

# POWERUP ADC channel, UNMUTE

w 30 51 80 00

d 100
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w 30 00 01
# MIC input set up
w 30 30 cO
w 30 31 cO

B R T R R R
Configure DAC Channel

Switch to Page 1

30 00 01

DACs routed to Mixer Amplifiers

30 23 44

Switch to Page O

30 00 00

Power up DACs

30 3f D4

Unmute DACs, 0OdB

30 40 00 00 0O

B R T R R R R R
Configure HP Output

Switch to Page 1

30 00 01

De-pop, Power on = 1.22s, Step time = 3.9 ms

30 21 4e

Route HPL and HPR Analog Volume Control, 0dB

30 24 80 80

HPL and HPR power down, current limit, CM = 1.65V

30 1f d4

HPL and HPR unmute and gain Odb

30 28 06 06

B R T R R R R R
# Configure SPK Output

# Power down Class-D drivers

w 30 20 06

g g g g g g g g g g
HHHHHHHH R

# Configure the looping ADC with DAC

# Loop ADC-DAC

w 30 00 00

w 30 1d 10

HIHHHHH R END OF SCRIPT ##HH I

S H=E=H==HEHET HKE

S H=E=H==HEHET HKE
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2.6 Mono Record Plus Stereo Playback via Headphone and Speakers

In this section, Mono record plus stereo playback via both headphone and speakers is considered. An 8-Q
resistor in series with a 33-uH inductor is connected to the speaker output and 16-Q resistor in series with
a 100-puH inductor is connected to the headphone output for these measurements. The power
consumption of the converter in this use case is provided for different processing blocks.

Table 37. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers
With PRB-P7 and PRB-R4 Processing Blocks

MR+S PLAYBACK via SPK/HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 1.71 2.01 7.11 3.53 — N/A
Power (mW) 16.896 6.669 7.839 23.463 6.354 — 61.221

Table 38. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers

With PRB-P7 and PRB-R5 Processing Blocks

MR+S PLAYBACK via SPK/HP | AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 1.71 2.01 7.11 3.64 — N/A
Power (mW) 16.896 6.669 7.839 23.463 6.552 — 61.419

Table 39. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers

With PRB-P1 and PRB-R4 Processing Blocks

MR+S PLAYBACK via SPK/HP | AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 1.71 2.01 7.11 4.27 — N/A
Power (mW) 16.896 6.669 7.839 23.463 7.686 — 62.553

Table 40. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers

With PRB-P1 and PRB-R5 Processing Blocks

MR+S PLAYBACK via SPK/HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 1.71 2.01 7.11 4.39 — N/A
Power (mW) 16.896 6.669 7.839 23.463 7.902 — 62.769

Table 41. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers

With PRB-P9 and PRB-R4 Processing Blocks

MR+S PLAYBACK via SPK/HP | AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 3.71 5.82 7.11 3.84 — N/A
Power (mW) 16.896 | 14.469 | 22.698 | 23.463 6.912 — 84.438

Table 42. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers

With PRB-P9 and PRB-R5 Processing Blocks

MR+S PLAYBACK via SPK/HP | AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 3.71 5.82 7.11 3.93 — N/A
Power (mW) 16.896 | 14.469 | 22.698 | 23.463 7.074 — 84.600
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Table 43. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers
With PRB-P11 and PRB-R4 Processing Blocks

MR+S PLAYBACK via SPK/HP AVDD SLVDD SRVDD HVDD DVDD IO0VDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 33 1.8 33 N/A
Current (mA) 5.12 3.71 5.82 7.11 3.95 — N/A
Power (mW) 16.896 14.469 22.698 23.463 7.110 — 84.636

Table 44. Power Consumption for Record Plus Stereo Playback via Headphones and Speakers
With PRB-P11 and PRB-R5 Processing Blocks

MR+S PLAYBACK via SPK/HP | AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (mA) 5.12 3.71 5.82 7.11 4.06 — N/A
Power (mW) 16.896 | 14.469 | 22.698 | 23.463 7.308 — 84.834

#itHHHH# SCRIPT FOR MONO RECORD STEREO PLAYBACK via HEADPHONES AND SPEAKERS ###t
# Software Reset

# Select Page O

w 30 00 00

# Initialize the device through software reset
w 30 01 01

# Clock and Interface Settings

# The codec receives: MCLK = 11.2896 MHz,
# BLCK = 2.8224 MHz, WCLK = 44.1 kHz

# IFf PLL is used, set NDAC=1, MDAC=2

# If PLL is not used set NDAC=2 MDAC=8

# Select Page 00

w 30 00 00

# PLL_clkin = MCLK, codec_clkin = PLL_CLK,
# PLL on, P=1, R=1, J=8, D=0000

# w 30 04 03 91 08 00 00

# Comment this line to disable the PLL

# NDAC =1, MDAC = 2, dividers powered on
w 30 Ob 81 82

# DOSR = 128

w 30 0D 00 80

# NADC = 1, MADC = 2, dividers powered on
w 30 12 81 82

# AOSR = 128

w 30 14 80

g g g g g g g g g g
HHHHHHHH AR

# Processing Blocks Configuration

# Select Page 0

w 30 00 00

# PRB_P7 PRB-R04, Processing blocks selection
w 30 3c 07 04

g g g g g g g g g g
HHHHHHHH AR

# Configure ADC Channel

# Switch to Page 1

w 30 00 01

# Programmed MICBIAS always on, 2.5V
w 30 2E OA

# MICPGA P = MIC1LP 20kohm

w 30 30 80

# MICPGA M — CM 20kohm

w 30 31 80

# Switch to Page O

w 30 00 00

# POWERUP ADC channel, UNMUTE
w 30 51 80 00

d 100

w 30 00 01
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# MIC input set up

w 30 30 cO

w 30 31 cO

HHHEHHH A A A
Configure DAC Channel

Switch to Page 1

30 00 01

DACs routed to Mixer Amplifiers 44

30 23 44

Switch to Page O

30 00 00

Power up DACs

30 3f D4

Unmute DACs, 0dB

30 40 00 00 0O

HHHEHHH A A
Configure HP Output

Switch to Page 1

30 00 01

De-pop, Power on = 1.22s, Step time = 3.9 ms

30 21 4e

Route HPL and HPR Analog Volume Control, 0dB

30 24 80 80

HPL and HPR power down, current limit, CM = 1.65V
30 1f d4

HPL and HPR unmute and gain Odb

30 28 06 06

Configure SPK Output

Configure Class-D

S HE=HE=HEHEES HKE

S HHF=S=HE=H=HE=HHHBFEEIHEHETHE HE R

30 26 80 80

24dB gain

30 2a 04 04

Unmute Class-D Left

30 2a 1c

Unmute Class-D Right

30 2b 1c

Power up Class-D drivers
30 20 C6

Configure the loop back of DAC with ADC
Loop Back

30 00 00

30 1d 10

HitHHHEHAHHAAAA A END OF SCRIPT #HHHHHHHHHHHHHHHHHHHHHHHE
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2.7 Power-Down Mode

The TLV320AIC31xx/DAC31xx devices can be turned off without disconnecting any of their power
supplies. Table 45 provides measurements of power consumption in this mode. Note that the range of
power measurements is in microwatts (uW). The following two instructions power down the codec: (1)
selecting page 0 "w 30 00 01", and (2) device software power down enabling "w 30 2e 80".

Table 45. Power Consumption in Software Power-Down Mode

Power-Down Mode AVDD | SLVDD | SRVDD | HVDD DVDD | IOVDD TOTAL POWER
Voltage (V) 3.3 3.9 3.9 3.3 1.8 3.3 N/A
Current (HA) 0.20 0 0 0.20 1.10 2.10 N/A
Power (W) 0.660 0 0 0.660 1.980 6.930 10.230

3 Conclusion

This application report discusses power consumption of the TLV320AIC31xx/DAC31xx audio converters.
Scripts for different use cases are provided. The unused blocks of a specific-use case are turned down
using register settings without any need for disconnecting external power supplies. The power
measurement of this device goes lower than 10 mW for record and does not exceed 85 mW for record
plus playback via both speakers and headphones. Using PLL for clock setting is optional for many
processing blocks. This allows lower power consumption with a wide range of clock settings.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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