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DECLARATION
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4 Channel Voice Capture ADCs IC

FEATURES
 ADC future
 108 dB dynamic range (A-weighted) @ 0 dB

boost gain
 –90 dB THD+N @ 0 dB boost and 1.4Vpp input
 4 programmable boost amplifiers with 0dB to

30dB in 1dB step
 ADC sample rates supported: 8kHz, 16kHz,

22.05kHz, 24kHz, 32kHz, 44.1kHz, 48kHz,96KHz
 Analog and digital mixer in record data path

 Analog Input and output
 Four fully differential microphone inputs:

MIC1P/N ~MIC4P/N
-Can be configured as pseudo differential,

single-ended mode

 Four low noise mic bias outputs:
MIC1_BIAS~MIC4_BIAS

-Programmable bias voltage 1.5V to 3.4V

-4uV noise level in signal bandwidth

 Digital Output
 Two digital microphone SCLK output@1M~3M
 Two I2S data output:

- I2S/PCM format using 2 pins to output 4 channel data

-TDM format using 1 pin to output 4 channel data even

16 channel of 4 devices

-Encoding format using 1 pin to output 4 channel data

even 16 channel of 4 devices

 Other Features
 PLL support a wide input for wide range
 Integrated LDO allowing single supply (3.3V~5V)
 4 ADC channel 16mA@3.3V for low power

consumption application
 TWI control interface support up to 400 kHz
 QFN 48-pin package, 6mm x 6mm

DESCRIPTION
The AC108 is a highly integrated quad-channel ADC
with I2S/TDM output transition. It's designed for
multi-microphone array in high definition voice
capture and recognition application platforms.

The integrated digital PLL supports a large range of
input/output frequencies, and it can generate
required system clocks from common reference
clock such as 6-/12-MHz, 6.144-/12.288-MHz,
5.6448-/11.2896-MHz, 13MHz and 19.2MHz. The
audio sample 8kHz, 12kHz,16kHz, 22.05kHz, 24kHz,
32kHz, 44.1kHz, 48kHz, 96kHz is supported.

The AC108 integrates four synchronized ADCs with
independent programmable mic bias voltage and
mic boost amplifier to deliver valid channel data
that channel crosstalk can be eliminated. The
analog input port MIC1P/N ~MIC4P/N is designed
as four differential microphone pin or single-ended
line-in pin .Two smart digital mic interfaces are
supported to make low jitter clock output and
decimation filter for up to four digital mic.
Independent digital voice controllers are provided
in each channel.

The AC108 can transit its four channels output data
over two I2S ports by standard I2S or PCM format,
also a single port by TDM format. A new format
called encoding mode can also be used to transit
four channel data when the I2S format of AP is
normal protocol types. Furthermore, one to four
device can be combined to transit up to 16
channels output data by a single TDM line.

The device includes several DSP features such as
high-pass filter, mixer, and volume control.

AC108 is controlled through TWI (2-wire serial
interface). The clock supports up to 400 KHz rate. It
works only in the slave mode.
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APPLICATIONS
• Smart Voice Assistant Systems
• Voice Recorders
• Digital Cameras and video cameras
• Voice Conferencing System
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FUNCTIONAL BLOCK DIAGRAM

Figure 1 Functional Block Diagram



4 Channel Voice Capture ADCs
AC108

Revision 1.0 Copyright © 2017 X-Powers Limited. All Rights Reserved. 8

PIN ASSIGNMENT

Figure 2 Pin Assignment



4 Channel Voice Capture ADCs
AC108

Revision 1.0 Copyright © 2017 X-Powers Limited. All Rights Reserved. 9

PACKAGE DIMENSION

Figure 3 Package Dimension
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PIN/SIGNAL DESCRIPTION
This chapter describes the 48 pins of AC108 from four aspects: pin number, signal name, type, and pin
definition. All the pins are classified into four groups, including digital IO pin, analog IO pin, filter/reference,
and power/ground.
There are five pin types here: O for output, I for input, I/O for input/output, P for power, and G for ground.
Pin Number Signal Name Type Description
Digital IO Pins
8 MCLK I I2S interface master input clock 1
15 BCLK I/O I2S interface serial bit clock
16 SDOUT1 O I2S interface serial data output 1
17 SDOUT2 O I2S interface serial data output 2
18 LRCK I/O I2S interface synchronous clock

48
GPIO_1
DMICDAT1

I/O
I

General purpose input output 1
Digital MIC stereo data1 input

1
GPIO_2
DMICCLK

I/O
O

General purpose input output 2
Digital MIC CLK output

2
GPIO_3
DMICDAT2

I/O
I

General purpose input output 3
Digital MIC stereo data2 input

3 GPIO_4 I/O General purpose input output 4
9 SCK I TWI interface serial clock input
10 SDA I/O TWI interface serial data(Open-drain)
4 DEV_ID0 I TWI interface device ID control
19 RSTn I Chip rest pin
5 Test I Scan test for QAQC
Analog IO Pin
21 MICBIAS1 O Bias voltage output for MIC1
22 MIC1P I Positive differential input for MIC1
23 MIC1N I Negative differential input for MIC1
24 MICBIAS2 O Bias voltage output for MIC2
25 MIC2P I Positive differential input for MIC2
26 MIC2N I Negative differential input for MIC2
34 MICBIAS3 O Bias voltage output for MIC3
35 MIC3P I Analog Positive differential input for MIC3
36 MIC3N I Negative differential input for MIC3
37 MICBIAS4 O Bias voltage output for MIC4
38 MIC4P I Positive differential input for MIC4
39 MIC4N I Negative differential input for MIC4
44 CP_EN I The charge pump enable
Filter/Reference
29 CP_VPP I/O Charge pump flying-back capacitor positive terminal
31 CP_VPN I/O Charge pump flying-back capacitor negative terminal
30 VREF O Internal reference voltage
31 VRP O Internal reference voltage
32 VRN O Internal reference voltage
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Power/Ground
45 DLDOIN P The digital LDO Power input
46 DLDOOUT P The LDO Power output 3.3V for digital part
41 CPOUT P Charge pump output 1.2V for digital core
27 ALDOIN P The analog LDO Power input
28 ALDOOUT P The LDO Power output 3.3V for analog part
29 RVCC P Analog power for internal reference
20 AVCC_ANA1 P Analog power for ADC1&2 and PGA1&2
40 AVCC_ANA2 P Analog power for ADC3&4 and PGA3&4
6 VDD_CORE P Digital core power
7 VCC_DIO P Digital power for digital I/O buffer (GPIO&TWI&MCLK)
11 VCC_I2S P Digital power for digital I/O buffer (I2S&RSTn)
33 AGND G Analog ground
49 GND G Digital ground
Others
12,13,14,47 NC -- Not connected
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ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Absolute maximum ratings are stress ratings only. Permanent damage to the device may be caused by
continuously operating at or beyond these limits. Device functional operating limits and guaranteed
performance specifications are given under electrical characteristics at the test conditions specified.

Symbol Parameter MIN MAX Unit

DLDOIN LDO Input power for digital 3.3V domain cell control -0.4 5.5 V

ALDOIN LDO Input power for analog part -0.4 5.5 V

VDD_CORE Digital power for Audio digital core, it can be generate by inner CP -0.3 1.32 V

VCC_DIO Digital power for digital I/O buffer -0.3 3.63 V

VCC_I2S Digital power for digital I/O buffer -0.3 3.63 V

AT Operating Ambient Temperature -40 85 ℃

VESD ESD 4 -- KV

Recommended Operating Conditions
Parameter Description MIN TPY MAX Unit

DLDOIN LDO Input power for digital 3.3V domain cell control 3.15 3.3/5 5.25 V

ALDOIN LDO Input power for analog part 3.15 3.3/5 5.25 V

VDD_CORE Digital power for Audio digital core, it can be generate by inner

LDO

1.08 1.2 1.32 V

VCC_DIO Digital power for digital I/O buffer -- 1.8/3.3 3.63 V

VCC_I2S Digital power for digital I/O buffer -- 1.8/3.3 3.63 V

GND,AGND Ground reference -- 0 -- V

Static Characteristics
Symbol Parameter Test condition Min Typical Max Units

INV Input Voltage Range -- -0.3 --
VCC_DIO+0.3

VCC_I2S+0.3
V

IHV High Level Input Voltage

VCC_DIO=3.3V

VCC_I2S=3.3V
2.4 -- 3.6

V
VCC_DIO=1.8V

VCC_I2S=1.8V
1.4 -- 1.98

ILV Low Level Input Voltage

VCC_DIO=3.3V

VCC_I2S=3.3V
-0.3 -- 0.7

V
VCC_DIO=1.8V

VCC_I2S=1.8V
-0.3 -- 0.7

OHV High Level Input Voltage

VCC_DIO=3.3V

VCC_I2S=3.3V
2.7 -- NA

V
VCC_DIO=1.8V

VCC_I2S=1.8V
1.5 -- NA

OLV Low Level Input Voltage

VCC_DIO=3.3V

VCC_I2S=3.3V
NA -- 0.4

V

VCC_DIO=1.8V NA -- 0.4
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VCC_I2S=1.8V

INC Input Capacitance -- NA NA 5 pF

OUTC Output Capacitance -- NA NA 5 pF
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ANALOG PERFORMANCE CHARACTERISTICS
PARAMETER TEST CONDITIONS MIN TYP MAX UINT

ADC Input Path

Performance

MIC1 /2/3/4 via ADC to I2S DLDOIN=ALDOIN=5.0V, VCC_I2S=VCC_DIO=3.3V

DR(A-weighted)
PGA=0 dB

108 dB

THD+N -90 dB

DR(A-weighted)
PGA=12 dB

106 dB

THD+N -84 dB

DR(A-weighted)
PGA=24 dB

100 dB

THD+N -83 dB

DR(A-weighted)
PGA=30 dB

95 dB

THD+N -83 dB

Crosstalk（L/R） 10mV，1KHz，30dB Gain 90 dB

ADC Input Path

Performance

MICBIAS1 /2/3/4 without bypass capacitor DLDOIN=ALDOIN=5.0V, VCC_I2S=VCC_DIO=3.3V

Output Scale 1.5 2.1 3.4 V

Bias Current 4 mA

Noise Level 1.7 4 uV
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TYPICAL POWER CONSUMPTION
Default Test Conditions:
DLDOIN=ALDOIN=5V, DLDO Bypass, VCC-DIO=VCC-I2S=3.3V

OPERATING MODE DLDO ALDO Charge Pump VREF VDD-DIO VDD-I2S Total

Standby

DLDO enabled Enabled Disabled Enabled Disabled Disabled Disabled 170uA

1- ADC record on high performance mode

Charge Pump enabled

Analog LDO enabled

I/O enabled

Enabled Enabled Enabled Enabled Enabled Enabled 8.2mA

2- ADC record on high performance mode

Charge Pump enabled

Analog LDO enabled

I/O enabled

Enabled Enabled Enabled Enabled Enabled Enabled 15mA

4- ADC record on high performance mode

Charge Pump enabled

Analog LDO enabled

I/O enabled

Enabled Enabled Enabled Enabled Enabled Enabled 28mA

1- ADC record on low power mode

Charge Pump enabled

Analog LDO enabled

I/O enabled

Enabled Enabled Enabled Enabled Enabled Enabled 5.5mA

2- ADC record on low power mode

Charge Pump enabled

Analog LDO enabled

I/O enabled

Enabled Enabled Enabled Enabled Enabled Enabled 9.3mA

4- ADC record on low power mode

Charge Pump enabled

Analog LDO enabled

I/O enabled

Enabled Enabled Enabled Enabled Enabled Enabled 16.5mA
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TYPICAL APPLICATION DIAGRAM

Figure 4 Typical Application Diagram



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Audio IC Development Tools category:
 
Click to view products by  SparkFun manufacturer:  
 
Other Similar products are found below :  

LM4906MMBD  LM4935RLEVAL  LME49710NABD  LME49740MABD  LME49740NABD  LME49860MABD  LME49870MABD  EVAL-

AD1940AZ  EVAL-ADAU1401AEBZ  SRC4382EVM-PDK  TLV320AIC36EVM-K  TPA5052EVM  TPA6136A2YFFEVM  LM4562HABD 

LM4906LDBD  LM4923LQBD  LM4992SDBD  LME49710MABD  LME49713MABD  LME49860NABD  MAX98300EVKIT+WLP 

MAX9738EVKIT+  MAX98358EVSYS#WLP  MAX9723DEVKIT+  EVAL-ADAV803EBZ  MAX9709EVKIT  LM4809MBD  LM4674TLBD

 CDBWM8725-M-1  CDBWM8533-M-1  EV_ICS-40740-FX  SDCK3  PIM524  MAX9723DEVCMODU+  DEV-17737 

MAX9850EVCMOD2#  EVALAHNBIM69D130V01TOBO1  1063  TAS5756MDCAEVM  TLV320ADC3101EVM-K 

TLV320AIC3007EVM-K  TLV320AIC3105EVM-K  TLV320AIC3253EVM-K  TPA2016D2EVM  TPA2035D1EVM  TPA2051D3YFFEVM 

TPA3107D2EVM  TPA6120A2EVM  TPA6132A2EVM2  MIKROE-2454  

https://www.x-on.com.au/category/embedded-solutions/engineering-tools/analog-digital-ic-development-tools/audio-ic-development-tools
https://www.x-on.com.au/manufacturer/sparkfun
https://www.x-on.com.au/mpn/texasinstruments/lm4906mmbd
https://www.x-on.com.au/mpn/texasinstruments/lm4935rleval
https://www.x-on.com.au/mpn/texasinstruments/lme49710nabd
https://www.x-on.com.au/mpn/texasinstruments/lme49740mabd
https://www.x-on.com.au/mpn/texasinstruments/lme49740nabd
https://www.x-on.com.au/mpn/texasinstruments/lme49860mabd
https://www.x-on.com.au/mpn/texasinstruments/lme49870mabd
https://www.x-on.com.au/mpn/analogdevices/evalad1940az
https://www.x-on.com.au/mpn/analogdevices/evalad1940az
https://www.x-on.com.au/mpn/analogdevices/evaladau1401aebz
https://www.x-on.com.au/mpn/texasinstruments/src4382evmpdk
https://www.x-on.com.au/mpn/texasinstruments/tlv320aic36evmk
https://www.x-on.com.au/mpn/texasinstruments/tpa5052evm
https://www.x-on.com.au/mpn/texasinstruments/tpa6136a2yffevm
https://www.x-on.com.au/mpn/texasinstruments/lm4562habd
https://www.x-on.com.au/mpn/texasinstruments/lm4906ldbd
https://www.x-on.com.au/mpn/texasinstruments/lm4923lqbd
https://www.x-on.com.au/mpn/texasinstruments/lm4992sdbd
https://www.x-on.com.au/mpn/texasinstruments/lme49710mabd
https://www.x-on.com.au/mpn/texasinstruments/lme49713mabd
https://www.x-on.com.au/mpn/texasinstruments/lme49860nabd
https://www.x-on.com.au/mpn/maxim/max98300evkitwlp
https://www.x-on.com.au/mpn/maxim/max9738evkit
https://www.x-on.com.au/mpn/maxim/max98358evsyswlp
https://www.x-on.com.au/mpn/maxim/max9723devkit
https://www.x-on.com.au/mpn/analogdevices/evaladav803ebz
https://www.x-on.com.au/mpn/maxim/max9709evkit
https://www.x-on.com.au/mpn/texasinstruments/lm4809mbd
https://www.x-on.com.au/mpn/texasinstruments/lm4674tlbd
https://www.x-on.com.au/mpn/cirruslogic/cdbwm8725m1
https://www.x-on.com.au/mpn/cirruslogic/cdbwm8533m1
https://www.x-on.com.au/mpn/tdk/evics40740fx
https://www.x-on.com.au/mpn/rohm/sdck3
https://www.x-on.com.au/mpn/pimoroni/pim524
https://www.x-on.com.au/mpn/maxim/max9723devcmodu
https://www.x-on.com.au/mpn/sparkfun/dev17737
https://www.x-on.com.au/mpn/maxim/max9850evcmod2
https://www.x-on.com.au/mpn/infineon/evalahnbim69d130v01tobo1
https://www.x-on.com.au/mpn/adafruit/1063
https://www.x-on.com.au/mpn/texasinstruments/tas5756mdcaevm
https://www.x-on.com.au/mpn/texasinstruments/tlv320adc3101evmk
https://www.x-on.com.au/mpn/texasinstruments/tlv320aic3007evmk
https://www.x-on.com.au/mpn/texasinstruments/tlv320aic3105evmk
https://www.x-on.com.au/mpn/texasinstruments/tlv320aic3253evmk
https://www.x-on.com.au/mpn/texasinstruments/tpa2016d2evm
https://www.x-on.com.au/mpn/texasinstruments/tpa2035d1evm
https://www.x-on.com.au/mpn/texasinstruments/tpa2051d3yffevm
https://www.x-on.com.au/mpn/texasinstruments/tpa3107d2evm
https://www.x-on.com.au/mpn/texasinstruments/tpa6120a2evm
https://www.x-on.com.au/mpn/texasinstruments/tpa6132a2evm2
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2454

