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1 Introduction

1.1 Features

System Sigma Delta DAC

¢ Operation voltage: 3.3V-5.5V e 24-bit resolution

¢ Single/Dual-channel Sigma Delta ADC ¢ 100 dB Signal-to-Noise Ratio (SNR)

¢ Dual-channel Sigma Delta DAC ¢ Integrated headphone driver: 200 m\W
* Built-in speaker driver into 16 ohm

— Current: 300 mA

— Power: 0.72W at 8 ohm load
On-chip PLL

Audio sample rates: 8, 11.025, 12, 16,
22.05, 24, 32,441, 48 kHz

Standard audio interface: IS
Power-down and wake-up key

Sigma Delta ADC

24-bit resolution

100 dB Signal-to-Noise Ratio (SNR)

Programmable microphone bias

Microphone preamplifier

— Programmable boost gain: 0 to +50 dB

— Programmable PGA gain: -12 to
+35.25 dB

— Step=0.75dB

Mute attenuation: -85 dB

Zero-crossing gain control

Anti-aliasing filter

Single-ended or differential microphone

inputs

1.2 Description

¢ Programmable digital volume control
from -96 to 0 dB, step =-0.375 dB

¢ Mute attenuation: 85 dB

« Digital high-pass filter (HPF)

Class-AB Audio Amplifier

* Mono audio amplifier with differential
output

¢ Output driver: 300 mA at 3V

¢ Power: 0.72W at 8 ohm load

¢ 32-level volume control

LDO33 Regulator

¢ Input voltage: 3.3V to 5.5V

¢ Output voltage: 3.3V £ 0.1V

e Output current: Up to 150 mA

¢ Low quiescent current: 3.0 pA typically

Voltage

¢ Analog: 1.7V-1.9V

¢ Digital core: 1.7V-1.9V

« Digital I/0: 1.7V-3.6V

¢ SPK: 3.3V-5.5V

Package

e QFN32L (5 x5x 0.8 mm)

e SSOP24L (150 MIL)

The SNAUDO1 is a low-power mono/stereo audio codec with ADCs, DACs, and a speaker driver. The
device integrates a headphone driver, preamplifiers for single-ended or differential microphone, and
LDO regulators. The ADC provides high quality audio at numerous sample rates. The class-AB
amplifier provides flexibility for designs by driving 8 ohm speakers with single 5V supply. The two LDO
regulators supply 3.3V and 1.85V power to provide continuous current for the backend main chip. A
programmable fractional PLL is provided for flexible clock generation from an external master clock.

With a larger boost gain, 24-bit precision ADCs and DACs, a mono class-AB amplifier driver, and
power regulators, the SNAUDO1 is suitable for applications with microphone recording and audio
playback features such as voice telephony, protable personal audio devices, and digital video
camcorders.
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1.3 Functional Block Diagram

SNAUDO01

Mono/Stereo Audio Codec
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Figure 1-1  Functional Block Diagram
1.4 Selection Table
Table 1-1 Selection Table
Device Package Microphone Headphone Speaker
SNAUDO01BMJG QFN32L Dual-channel v v
SNAUDO1BKXG SSOP24L Single-channel - v
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Revision History

Date Revision Description
24-Feb-2022 1.0 Initial release
Updated regulator and voltage information in Features
Added high pass filter frequency response related information and
20-May-2022 1.1 ADC Adjustment Register in Section 3.5
Updated Figure 3—44, Figure 3—45, and Figure 3—46
Updated description of V2 in Table 54
Added SNAUDO1KXG and all related information
26-Oct-2022 1.2 Added Section 6.2.1 Nomenclature
Updated Appendix A
30-May-2023 13 Removed SNAUDO1KXG and all related information
Updated the nomenclature
Added SNAUDO1BKXG and all related information
05-Jul-2023 14 Added 1.4 Selection Table
31-Jul-2023 1.5 Updated Figure 3—45 and Figure 3—-46
Updated pin #11 and pin #12 of SNAUDO01BKXG
12-Sep-2023 1.6 Updated Section 3.4.2 Scenario
Updated Appendix A
Updated operation voltage and SPK voltage in Features, LDO
24-Jan-2024 1.7 Regulator (LDO_CTRL), Recommended Operating Conditions, and
Electrical Characteristics
Convention
Indicates a hazard with a medium or low level of risk that, if not avoided, could
® WARNING result in minor or moderate injury.
« TIP Indicates a tip that may help you solve a problem or save time.
0 NOTE Provides additional information to emphasize or supplement important points of

the main text.
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2 Pin Information

2.1 SNAUDO1BMJG
2.2 SNAUDO1BKXG

2.1 SNAUDO01BMJG

211 Pin Assignment

-
8 o
£
5 z X 3
8 '-Dl ZI D-I U)I - g o
S 8 % ¥ g 42 o «
9 9 w 2} > I I I
o |3 [l 18] & & 8] [®
VSSIO | 1 [24 | VREF
MCLK [ 2 ] [23 ] WKPN
SCL | 3] [22| RSTN
SDA [ 4] SONIX [21]vss
12S_TX_DOUT [ 5 | SNAUDOTBMJG [20]LDO18_OUT/VDD
128_TX_BCLK | 6 ] [19] VDDA
IS2_TX_FS [ 7] [18] VvSsSA
12S_RX_DIN [ 8 ] [17] vmID

MICP_L [13]
MICP_R [14]

MICN_R [15]
16]

PLL_OUT
MIC_BIAS

9]
10]
1]
MICN_L [12]

12S_RX_FS

12S_RX_BCLK

Figure 2-1 SNAUDO01BMJG Pin Assignment
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21.2 Pin Description

Table 2-1 SNAUDO01BMJG Pin Description
No. Name Type! Description
1 VSSIO G Ground for digital input/output
2 MCLK | Master clock
3 SCL I I2C serial clock
4 SDA 1/0 I°C serial data
5 12S_TX DOUT O I°S transmitter data output
6 12S TX BCLK 1/0 I2S transmitter bit clock
7 12S TX FS /0 I°S transmitter frame sync
8 12S RX DIN | I°S receiver data input
9 12S RX_BCLK 1/0 I°S receiver bit clock
10 12S RX_FS 1/0 I°S receiver frame sync
11 PLL_OUT (6] Internal PLL output pin
12 MICN_L Al Microphone left channel negative input
13 MICP_L Al Microphone left channel positive input
14 MICP_R Al Microphone right channel positive input
15 MICN_R Al Microphone right channel negative input
16 MIC_BIAS AO Microphone bias voltage output
17 | VMID AO ADC VMID pin
18 | VSSA G Ground for ADC and DAC
19 VDDA P Power supply for ADC and DAC
20 LDO18_OUT/ P LDO 1.8V output /
VDD General power supply
21 VSS G General ground
22 RSTN | Reset pin
23 WKPN | Wake-up pin
24 VREF AO Speaker driver voltage reference
25 HP R AO Headphone right channel output
26 HP VCOM AO Headphone VCOM output for capless headphone jack
27 HP L AO Headphone left channel output
28 VSS SPK G Ground for speaker driver
29 SPK P AO Speaker positive output
30 SPK_N AO Speaker negative output
31 LDO5_IN/ P LDO 5V input /
VDD_SPK Power supply for speaker driver
32 LDO33_OuUT/ = LDO 3.3V output /
VDDIO Power supply for digital input/output
' Signal Types:
| = Input
0 = Output
A= Analog signal
P = Power
G =Ground
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2.2 SNAUDO1BKXG

221 Pin Assignment

SNAUDO01

Mono/Stereo Audio Codec

LDO5_IN/VDD_SPK [}
LDO33_OUT/VDDIO [_|
VSSIO[ ]

MCLK [ ]

SCL[ ]

SDA[ ]

128_TX_DOUT [
12S_TX_BCLK[ |
128 TX FS[ ]
128 _RX_DIN[ ]
128 RX_ FS[ |

12S_RX_BCLK[ ]

N

SONIX
SNAUDO1BKXG

24

23

22

21

20

19

17

16

15

14

13

—JSPK_N

[ ]SPK_P
—1VSS_SPK
—]VREF
_JRSTN

—]LDO18_OUT/VDD
VDDA

_]VSSA

—JVMID
JMICN_L
_JMICP_L

|MIC_BIAS

Figure 2-2
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222 Pin Description

Table 2-2 SNAUDO01BKXG Pin Description

No. Name Type? Description
1 LDO5_IN/ p LDO 5V input /
VDD SPK Power supply for speaker driver
2 LDO33_OuUT/ P LDO 3.3V output /
VDDIO Power supply for digital input/output
3 VSSIO G Ground for digital input/output
4 MCLK | Master clock
5 SCL I I°C serial clock
6 SDA 110 I°C serial data
7 12S_TX_DOUT 0 I°S transmitter data output
8 12S TX BCLK 1/0 I°S transmitter bit clock
9 12S TX FS 1/0 I°S transmitter frame sync
10 12S RX DIN | I°S receiver data input
11 12S RX FS 1/0 I°S receiver frame sync
12 | 128 RX_BCLK I/O I°S receiver bit clock
13 MIC_BIAS AO Microphone bias voltage output
14 MICP_L Al Microphone left channel positive input
15 MICN_L Al Microphone left channel negative input
16 | VMID AO ADC VMID pin
17 | VSSA G Ground for ADC
18 VDDA P Power supply for ADC
19 LDO18_OUT/ p LDO 1.8V output /
VDD General power supply
20 RSTN [ Reset pin
21 VREF AO Analog middle voltage reference
22 VSS_SPK G Ground for speaker driver
23 SPK P AO Speaker positive output
24 SPK_N AO Speaker negative output

2 Signal Types:
| = Input
0 = Output

A= Analog signal

P = Power
G = Ground

www.sonix.com.tw
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3 Register

3.1 Phase-lock Loop (PLL)
3.2 LDO Regulator (LDO_CTRL)

3.3 12S (129)

3.4 I?C (I2C_ALTET_ADDR)

3.5 Sigma Delta ADC

3.6 DAC (DAC_CTRL)

3.7 Audio Amplifier (AMP_CTRL)
3.8 Configuration Sequence for Recording and Playback

SNAUDO01

Mono/Stereo Audio Codec

Table 3-1 lists the function of the register corresponding to each offset.

Table 3-1 Registers Summary
Address: 0x0000 0000
Offset Name Description
0x00 MCLK_CTRL Clock/FPLL/low pass filter control
0x01 FPLL_CTRL FPLL control
0x02 LDO_CTRL Regulator control
0x03 - Reserved
0x04 FPLL_FRAO FPLL fraction[19:16]
0x05 FPLL_FRA1 FPLL fraction[15:8]
0x06 FPLL_FRA2 FPLL fraction[7:0]
0x07 - Reserved
0x08 12S_TX_CTRLO I2S transmitter control 0
0x09 12S TX CTRLA1 I2S transmitter control 1
O0x0A 12S_RX_CTRLO I°S receiver control 0
0x0B 12S_RX_CTRLA1 12S receiver control 1
0x0C-0x0E - Reserved
OxOF 12C_ALTET_ADDR I2C device alternate address
0x10 ADC_MIC_CTRL ADC microphone bias control
0x11 ADC_CTRLO ADC control 0
0x12 ADC_CTRL1 ADC control 1
0x13 ADC_CTRL2 ADC control 2
0x14 ADC_ZCU_CTRL ADC zero-crossing control
0x15 ADC_Gain_CTRL_R ADC right channel gain control
0x16 ADC_FILTER_R ADC right channel digital filter
0x17 ADC_Gain_CTRL_L ADC left channel gain control
0x18 ADC_FILTER_L ADC left channel digital filter
0x19 ADC_ADJ ADC adjustment
0x1A—0x2F - Reserved
0x30 DAC_CTRLO DAC control 0
0x31 DAC_CTRLA1 DAC control 1
0x32 DAC_PD DAC power-down
0x33 DAC_GAIN DAC gain

www.sonix.com.tw
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Offset Name Description
0x34 DAC_DEEMP DAC de-emphasis
0x35 DAC_MUTE DAC mute
0x36—-0x3F - Reserved
0x40 AMP_CTRL Audio amplifier control
0x41-0x5F - Reserved
0x60 DAC_ISO0 DAC ISO control 0
0x61 DAC_ISO1 DAC ISO control 1
0x62 DAC_ISO2 DAC ISO control 2

3.1 Phase-lock Loop (PLL)

The SNAUDO1 accepts an MCLK input of 12 MHz that passes through a PLL to get a proper internal
audio master clock required by the device. A highly programmable PLL supports proper operation of
the codec at various sample rates with the limited MCLK frequencies available in the system.

IE MCLKDIV MCLK ADC
- i »
o > > ! d
MCLK [ ] > PLLOUT| | &
FPLL DIVi20—»| PLL > [
FRA[19:0]—»| v
BCLKDIV
BCLK I
CHLENGTH
A\ 4 [TJizs_Tx_BCLK
1S Tx
\ 4 [12s_TX_Fs
Master/Slave
Master/Slave
, X [J12s_RX_BCLK
1°S Rx
T [Jizs_Rx_Fs
CHLENGTH
BCLK |
BCLKDIV
A
%
= iMCLKDIV » DAC
) iMCLK
»{ M
m
» 1’C

Figure 3-1  System Clock Block Diagram
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The SNAUDO1 supports standard audio sample rates of 8 kHz, 11.025 kHz, 12 kHz, 16 kHz, 22.05
kHz, 24 kHz, 32 kHz, 44.1 kHz, and 48 kHz. FPLL_FRA, FPLL_DIV, iMCLKDIV, and BCLKDIV are
register programmable. The formula for sample rate calculation is:

Sample Rate = (MCLK x (FPLLint_rra/ FPLL_DIV)) / (iMCLKDIV x BCLKDIV x CHLENGTH)

where
¢ MCLK =12 MHz
e FPLL_INT=9
« FPLL FRA =00000, 00001, ..., FFFFE, or FFFFF
* FPLLinT FrRa = FPLL_INT.FPLL_FRA
e FPLL DIV =9, 10, 0or 14
* iIMCLKDIV=1,2,4,6,8,10, 12, 0r 14
* BCLKDIV =2,4,86,....,0r 512
e CHLENGTH =64

The FPLL_INT is the integer portion of the FPLLnt rra (the numbers to the left of the decimal point),
and the FPLL_FRA is the fractional portion of the FPLLt rra (the numbers to the right of the decimal
point, five digits of precision). CHLENGTH is the I?S channel length.

Example 1:

For FPLLINT_Fra = 9.216, FPLL_INT = 9, set FPLL_FRA = 374BC

FRA:3x 16" +7x162+4x16%+Bx 16*+Cx16%°=0.216

Example 2:
MCLK = 12 MHz for sample rate of 48 kHz
Refer to Table 3-3, the corresponding PLL_OUT for sample rate of 48 kHz is 12.288 MHz.

Refer to Table 3-2, for PLL_OUT = 12.288 MHz, FPLL_INT =9, set FPLL_FRA = 374BC and
FPLL_DIV =09.

Set iIMCLKDIV = 1 and BCLKDIV = 4; BCLK = 12288 / 4

The tables provide examples of a typical MCLK rate followed by different ways to program the PLL for
different sample rates.

Table 3-2 PLL Settings for Output Frequency

MCLK (MHz) FPLL_INT (Hex) | FPLL_FRA (Hex) FPLL_DIV PLL_OUT (MHz2)
12 9 374BC 9 12.288
12 9 6872B 10 11.2896
Table 3-3 Frequency Support for Sampling Rate
Sa"‘(ﬁ:fz')"'ate PLL_OUT (MHz) iMCLKDIV BCLKDIV BCLK (kHz)
48 4 3072
32 6 2048
24 8 1536
16 12.288 12 1024
12 1 16 768
8 24 512
44.1 4 2822.4
22.05 11.2896 8 1411.2
11.025 16 705.6
www.sonix.com.tw 15 CDSz-2417
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3141 FPLL Control (FPLL_CTRL)

Initial Value: 0x46

7 4 3 2 1 0
VCO_SEL Reserved DLY_SEL ICP_SEL
RIW R RIW RIW

LEGEND: R = Read only; R/W = Read/Write
Figure 3-2 FPLL Control Register Map

Table 3-4 FPLL Control Register Description

Offset: 0x01
Bit Field Description
Voltage control oscillator gain tuning.
0000: Low gain
1000: High gain
Others: Reserved

74 VCO_SEL

3 — Reserved
Phase frequency detector pulse delay.
2 DLY_ SEL 0: Short pulse, 350 ps

1: Long pulse, 650 ps (default)
Charge pump current select.
00: ICP =25 A

01/10 (default): ICP = 5.0 pA
11: ICP =7.5 pA

1:0 ICP_SEL

3.1.2  FPLL Fraction0 (FPLL_FRAO0)

Initial Value: 0x03
7 4 3 0

Reserved FRA[19:16]

R R/W
LEGEND: R = Read only; R/W = Read/Write
Figure 3-3  FPLL Fraction0 Register Map

Table 3-5 FPLL Fraction0 Register Description

Offset: 0x04

Bit Field Description
74 - Reserved
3.0 FRA[19:16] Values of FPLL fraction[19:16]

3.1.3  FPLL Fraction1 (FPLL_FRA1)

Initial Value: 0x74
7 0

FRA[15:8]

R/W
LEGEND: R = Read only; R/W = Read/Write
Figure 3-4 FPLL Fraction1 Register Map

www.sonix.com.tw 16 CDSz-2417
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Table 3-6 FPLL Fraction1 Register Description

Offset: 0x05

Bit Field Description

7.0 FRA[15:8] Values of FPLL fraction[15:8]

3.1.4  FPLL Fraction2 (FPLL_FRA2)

Initial Value: 0OxBC
7 0

FRA[7:0]

R/W
LEGEND: R = Read only; R/W = Read/Write
Figure 3-5 FPLL Fraction2 Register Map

Table 3-7 FPLL Fraction2 Register Description

Offset: 0x06

Bit Field Description

7.0 FRA[7:0] Values of FPLL fraction[7:0]

3.1.5 Master Clock Control (MCLK_CTRL)

Initial Value: 0x08
7

6 4 3 2 1 0
FPLL_EN FPLL_DIV LPF_EN Reserved FPLL_RDY
R/IW R/W R/W R

LEGEND: R = Read only; R/W = Read/Write
Figure 3-6 Master Clock Control Register Map

Table 3-8 Master Clock Control Register Description

Offset: 0x00

Bit Field Description

FPLL enable.
7 FPLL_EN 0: Disable
1: Enable

FPLL fraction denominator.
000: 9

6:4 FPLL_DIV 001: 10

010: 14

Others: None

Low pass filter enable (cut-off frequency at 20 MHz to filter input system

clock).
3 |LPFEN 0: Disable
1: Enable
2:1 - Reserved
0 FPLL_RDY FPLL ready; 1 represents FPLL ready.

www.sonix.com.tw 17 CDSz-2417
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3.2 LDO Regulator (LDO_CTRL)

The 3.3V regulator can deliver up to 150 mA of current while consuming 3.0 pA of quiescent current
(typical). The input operating voltage range is specified from 3.3V to 5.5V, making it a suitable choice
for two to three primary cell battery-powered applications. Figure 3—7 and Figure 3-8 show the curve
charts of the regulator output voltage corresponding to each input operating voltage with different load

currents.

(v)

LDO33_0ouT

(V)

LDO33_OouT

SNAUDO1

3.285

3.280

3.275

3.270

3.265

3.260

3.255

3.250
0 10 20 40 60 80 100 120 140 180 180 200

Load Current (mA)

LDO_IN el 5 5V e GV e 4 GV e 4V

Figure 3-7  Regulator Output Curve Chart for 4-5.5V Input

SNAUDO1

3.400

3.200
3.100
3.000
2.8900
2.800
2.700
2.600
2.500
2.400
2.300
2.200
2.100
2.000

1.800
0 10 20 40 60 80 100 120 140 160 180 200
Load Current {(mA)

LDO_IN =l 4V 3.9V eIV m—t— 0 OV

Figure 3-8  Regulator Output Curve Chart for 2.5-4V Input
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The LDO output is dedicated for the 1/O interface and able to share the output to the host. The 1.8V
regulator with the driver current of 30 mA is dedicated for the ADC/digital logic circuit, and not allowed
to share the output of the 1.8V regulator due to the sensitivity of the ADC.

Initial Value: 0x00

7 2 1 0
Reserved LDO18_ LDO18_
Chopper_Sel Chopper_En
R RIW RIW

LEGEND: R = Read only; R/W = Read/Write

Figure 3-9  LDO Regulator Control Register Map

Table 3-9 LDO Regulator Control Register Description

Offset: 0x02
Bit Field Description
7:2 — Reserved
LDO18 chopper select for frequency around 500 kHz.
1 LDO18_Chopper_Sel 0: /24 if the system clock = 12 MHz, 12.288 MHz, or 11.2896 MHz
1: /16 if the system clock = 8.192 MHz
LDO18 chopper enable.
0 LDO18_Chopper_En 0: Disable
1: Enable

X TIP Enabling the LDO18 chopper offers a more stabilized LDO18 output.

3.3 I2S (128)

The I?S interface is configurable as the master or the slave by register setting, 12S_TX_CTRLO and
12S_RX_CTRLO. In the master mode, the setting interface outputs the Frame Sync (FS), also known
as Word Select (WS), and the audio data bit clock (BCLK) to control the data transfer. In the slave
mode, an external controller is necessary to provide BCLK and FS/WS to SNAUDO1. Data are latched
on the rising edge of BCLK.

When not transmitting data, the 12S_TX_DOUT is pulled high by default. When the time slot function is
enabled as shown below, there are additional output state modes such as the controlled tri-state capa-
bility. The features of the 12S includes:

* Operates as the master or the slave

* Handles up to 32-bit data length

* Standard I°S

» Stereo audio data

The figure below shows the block diagrams of the I2S interface in master mode and slave mode.
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Master Mode Tx
ADC IP .
Data Output > (I:::;‘Ilnnge > 25X DOV,
/ FIFO 9
System wesEyl imcLKDIV | »{ BCLKDIV | pax pr
Clock iMCLK 12S_TX_FS
(External CHLENGTH O
Pad)
PLL Out
Slave Mode Tx
ADC IP [28_TX_DOUT
Data Output > »—>
/ FIFO
Falling P 12S_TX_BCLK
iMCLKSEL Change )l
S():/Iste;n iMCLKDIV < 12S_TX_FS
ocl
(External
Pad)
PLL_Out
Figure 3-10 I2S Transmitter Block Diagram
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Master Mode Rx

ol 12S_RX_DIN
FIFO  |e Rising | Oe——
Latch
. , BCLK IZS_BX_BCLK
MCLKSEL 3! iIMCLKDIV |—>| BCLKDIV | L N €
System i 12S_RX_FS
Clock e CHLENGTH e
(External
Pad)
PLL_Out
Slave Mode Rx
12S_RX_DIN
FIFO < < O¢———
R|S|ng 12S_RX_BCLK
IMCLKSEL Latch [€ Oe———
System iMCLK 12S_RX_FS
Clock < L«
(External
Pad)
PLL_Out
Figure 3-11 I2S Receiver Block Diagram
3.31 I2S Tx Control 0 (12S_TX_CTRLO0)
Initial value: 0x00
7 5 4 2 1 0
iMCLKDIV Reserved iIMCLKSEL MS
R/W R R/W RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-12 IS Tx Control 0 Register Map

Table 3-10 I2S Tx Control 0 Register Description

Offset: 0x08
Bit Field Description
iIMCLK divider (only MS = 0 is valid).
0: iIMCLK = iIMCLK select source
1: iIMCLK = iIMCLK select source / 2
2: iIMCLK = iMCLK select source / 4

7:5 iMCLKDIV[2:0]

7:- iMCLK = iIMCLK select source / 14
4:2 - Reserved
1 iMCLKSEL iIMCLK select.
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Offset: 0x08

Bit Field Description
0: IMCLK of 12S_ TX from the external MCLK Pad
1: iIMCLK of 12S_ TX from the internal PLL output
1S Tx mode select.
0 MS 0: Slave mode
1: Master mode

3.32  I?S Tx Control 1 (12S_TX_CTRL1)

The settings in 12S Tx Control 1 is effective in master mode only.

Initial value: 0x00
7 0

BCLKDIV

R/IW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-13 I2S Tx Control 1 Register Map

Table 3-11 I2S Tx Control 1 Register Description

Offset: 0x09
Bit Field Description

BCLK divider (for master mode only).
0: BCLK =iMCLK / 2
1: BCLK =iMCLK / 4
7:0 BCLKDIV 2: BCLK =iMCLK /6
3: BCLK =iMCLK/ 8

n: BCLK=iMCLK/ (2*n+2); 0 £ n £ 255

3.3.3  I?S Rx Control 0 (12S_ RX _CTRLO)

Initial value: 0x00

7 5 4 2 1 0
iMCLKDIV Reserved iMCLKSEL MS
RIW R R/W R

LEGEND: R = Read only; R/W: Read/Write
Figure 3-14 I2S Rx Control 0 Register Map

Table 3-12 IS Rx Control 0 Register Description

Offset: 0x0A

Bit Field Description

iIMCLK divider (only MS = 0 is valid).
0: iIMCLK = iMCLK select source

. . . 1: IMCLK = iMCLK select source / 2
7:5 | IMCLKDIV[2:0] 2: IMCLK = iMCLK select source / 4

7: IMCLK = iIMCLK select source / 14

4:2 — Reserved
. iIMCLK select.
! IMCLKSEL 0: From external MCLK pad
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Offset: 0x0A

Bit Field Description
1: From internal PLL output
Mode select.

0 MS 0: Slave mode
1: Master mode

3.3.4 I’SRxControl 1 (12S_RX_CTRL1)

The settings in 12S Rx Control 1 is effective in master mode only.

Initial value: 0x00
7 0

BCLKDIV

R/W
LEGEND: R = Read only; R/W: Read/Write
Figure 3-15 I2S Rx Control 1 Register Map

Table 3-13 IS Rx Control 1 Register Description

Offset: 0x0B
Bit Field Description
LK divider; BCLK = iMCLK / BCLKDIV.

@)

7:0 BCLKDIV

B
0
1

2
3

’ 0O B~N

n2*n+2, 0=n <255

3.3.5 Audio Format

BCLK

WS W Channel Length ol Channel Length N
[ Left b Right L

pATA—( X XK XX K XK X KKK

<«—Data Length—»

Figure 3-16 I2S Timing when Channel Length > Data Length
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Figure 3-17 I2S Timing when Channel Length = Data Length

3.4 I°C (12C_ALTET_ADDR)

The inter-integrated circuit (1>C) interface of the SNAUDO1 implements the standard I1>C slave function
and complies with the I?C-bus Specification. It serves as a slave to respond to requests. The I’C is a
two-wire bidirectional serial bus that provides a simple and efficient method of data exchange while
minimizing the interconnection requirements between devices.

The SNAUDO1 I)C communicates with external I?C devices with two pins, serial clock (SCL) and serial
data (SDA). It supports bit rates of up to 800 kbps. The SNAUDO1 I?C has one set of I1>C controller with
two pins, SCL and SDA, and is at base address 0x32.

Features of the I?C include:
» Slave transmit/receive functionality

* Arbitration handled between simultaneously transmitting masters without corruption of serial
data on the bus

* Programmable clock allowing adjustment of |1°C transfer rates

* Bidirectional data transfer

 Serial clock synchronization allowing devices with different bit rates to communicate via one
serial bus

 Serial clock synchronization as a handshake mechanism to suspend and resume serial
transfer

* Generation and detection of 7-bit addressing and general call
* Timeout function will reset I2C if the system is under operation and don’t receive 9 clocks in
90ms.

Stop Start Repeated Start Stop

SDA N

taur

|

thp.sTA tho.pAT tsupatr  tsusta tsu;sTo

SCL

Figure 3-18 I2C Receive Timing
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Device
Symbol Parameter Standard Mode Fast Mode Unit
MIN. MAX. MIN. MAX.
Setup time, SCL high before
tsu:sTa SDA low (for a repeated 4.7 - 0.6 -
START condition)
Hold time, SCL low after SDA
tHp:sTA low (for a START and a re- 4 - 0.6 -
peated START condition)
tLow Pulse duration, SCL low 4.7 - 1.3 -
tHicH Pulse duration, SCL high 4 - 0.6 - us
tsuoaT ggttj%gr?e SDA valid before 250 _ 100 _
o, 0AT ::;SJd time, SDA valid after SCL 0 3.45 0 0.9
Pulse duration, SDA high be-
tsur tween STOP and START condi- 4.7 — 1.3 -
tions
t Rise time, SCL - 1000 | 2% 300
0.1Cp
. 20 + ns
te Fall time, SCL - 300 0.1C, 300
Setup time, SCL high before
fsusto SDA high (for STOP condition) 4 - 06 - bs

An acknowledge (ACK), a software convention, is used to indicate a successful data transfer. To allow
for the ACK response, the transmitting device releases the SDIO bus after transmitting eight bits. Dur-
ing the ninth clock cycle, the receiver pulls the SDIO line LOW to acknowledge the reception of the

eight bits of data.

Following a START condition, the master must output a device address byte. This consists of a 7-bit
device address, and the LSB of the device address byte is the R/W (Read/Write) control bit. When
R/W = 1, this indicates the master is initiating a read operation from the slave device, and when R/W =
0, the master is initiating a write operation to the slave device. If the device address matches the ad-
dress of the slave device, the slave will output an ACK during the period when the master allows for

the ACK signal.
0 0 1 1 0 0 1 R/W
A7 A6 A5 A4 A3 A2 A1 A0
D7 D6 D5 D4 D3 D2 D1 DO

www.sonix.com.tw
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Initial value: 0x00

7 1 0
X Alter_
Device Address ID ID_TRG
R R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-20 Alternate I2C Address ID Register (0x0F)

Table 3-15 Alternate I2C Address ID Register Description

Offset: 0xOF
Bit Field Description
71 Device Address ID 12C device address ID.
0 Alter ID TRG 12C alternate device ID trigger; set 1 to trigger.

3.441 Alternate I’C Address Register Trigger (12C_ALT_ID_TRG)

The I°C of the SNAUDO1 operates only in slave mode. The device address value is 0x32 by default.
An alternate address becomes available with settings of six I/O pins (high or low). After setting the trig-

ger bit, I2C_ALT _ID_TRG (0xO0F) as 1, the alternate ID register latches six I?S pins as its 6-bit address
data.

12S_TX_ | 128_TX_ | 12S_TX_ | 12S_RX_ | 125_RX_ | 125_RX_ ] 0
DOUT | BLCK FS DIN BLCK FS

Figure 3-21 Setting Pins of Alternate 6-bit Address Data

3.4.2 Scenario

Use two SNAUDO1BMJGs (SNAUDO01BMJG-1 and SNAUDO1BMJG-2) for surround sound multi-
channel recording by following the steps below. Fine-tune the gain of the PGA corresponding to differ-
ent acoustic environment. Set the value of the gain inversely proportional to the noise decibels of the
environment. The louder the environment is, the lower the gain should be.
STEP 1  Change the ID for at least one of the SNAUDO1BMJG.
Avoid the setting of I>C command causing the two SNAUDO1BMJGs operating at the
same time, set the alternate IDs as 0x02 (00000010h) and 0x06 (00000110h).

STEP 2  Connect GPO1 and 12S_RX_FS from SNAUDO1BMJG-2 as shown in the figure below.
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LDO33_OUT
N N
12C_SCL . 3 lscL
12C_SDA 4 |Spa
12S_DOUT ® 1|25 TX_DOUT
12S_BCLK 6 li2s TX_BCLK
12S_FS 7 li2s_TX_FS
12S_DIN 8 li2s_RX_DIN
(Pulhigh) 9 li2s_RX_BCLK
101125 RX_FS
N
SNAUDO1BMJG-2
ID:0x06/0x32
3 scL
4 1spa
® 1125 TX_DOUT
6 |12s TX BCLK
 {i2s TX_Fs
8 |12s_RX_DIN
9 |i2s RX_BCLK
2.2K 10
w 12S_RX_FS

Figure 3-22 Connection of I?S pins for I’C ID Rename

STEP 3
STEP 4

the default ID, 0x32).
STEP 5

STEP 6
SNAUDO1BMJG-2.

www.sonix.com.tw

27

Set GPO1 high and trigger the alternate I12C address register (Reg 0xOF = 0x01).
The ID of SNAUDO1BMJG-1 is 0x02/0x32 and the ID of SNAUDO1BMJG-2 is 0x06/0x32.

Set the gain of the PGA of the SNAUDO1BMJG-1 (Reg 0x15) by using the new ID 0x02 (or

Set the gain of the PGA of the SNAUDO1BMJG-2 (Reg 0x17) by using the new ID 0x06.

Connect the I?S pins of the MCU and the I2S pins of the SNAUDO1BMJG-1 and
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3.5 Sigma Delta ADC
3.51  ADC MIC Bias Control (ADC_MIC_CTRL)

Initial value: 0xD8

7 6 5 3 2 1 0
SEL_IB SEL_MICB CHOPPER_SEL MICBIAS_EN
R/W R/IW R/W R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-23 ADC MIC Bias Control Register Map

Table 3-16 ADC MIC Bias Control Register Description

Offset: 0x10

Bit Field Description
ADC reference bias current select for left and right channel.
00: 2.5 pA

7:6 SEL_IB 01: 3.3 pA
10: 3.3 pA

11: 5 pA (default)

Microphone bias output select.

000: 1.83 x VMID

001: 2.2 x VMID

010: 2.38 x VMID

5:3 SEL_MICB 011: 2.56 x VMID (default)

100: 2.75 x VMID

101: 3.12 x VMID

110: 3.3 x VMID

111: High impedance VMID = LDO18 /2

Channel chopper frequency select for left and right channel.
00: Divide by 2 (default)

2:1 CHOPPER_SEL 01: Divide by 4

10: Divide by 8

11: Disable chopper

Microphone bias enable output for left and right channel, active high.
0 MICBIAS_EN 0: Disable
1: Enable

3.52  ADC Control 0 (ADC_CTRLO)

Initial value: 0x00

7 6 5 4 3 2 1 0
ADC_EN_L M'CBI—EN— PGA_EN_L DEMPD_L ADC_EN_R M'CB;—EN— PGA_EN_R DEMPD_R
RIW RIW RIW R/W RIW RIW RIW RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-24 ADC Control 0 Register Map

Table 3-17 ADC Control 0 Register Description

Offset: 0x11

Bit Field Description

Left channel of ADC power-on enable, active high.
0: Disable

1: Enable

When ADC is on, VMID is enabled.

7 | ADC_EN_L

Left channel of microphone boost power-on enable, active high.
0: Disable

6 | MICBT_EN_L
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Offset: 0x11
Bit Field Description
1: Enable
Left channel of PGA power-on enable, active high.
5 PGA_EN_L 0: Disable
1: Enable
Left channel of dynamic element matching® (DEM) disable, active high.
4 DEMPD_L 0: Disable
1: Enable
Right channel of ADC power-on enable, active high.
0: Disable
1: Enable
When ADC is on, VMID is enabled.
Right channel of microphone boost power-on enable, active high.
2 MICBT_EN_R 0: Disable
1: Enable
Right channel of PGA power-on enable, active high.
1 PGA_EN_R 0: Disable
1: Enable
Right channel of DEM disable, active high.
0 DEMPD_R 0: Disable
1: Enable

3 | ADC_EN R

3.5.3 ADC Control 1 (ADC_CTRL1)

Initial value: 0x11

7 6 5 4 3 2 1 0
IREF EN_L | VREF.EN.L | CKENL | PGA_L Mute | IREF.EN.R | VREF_ EN.R | CK ENR Pfﬁs—
RIW RIW RIW RIW RIW RIW RIW RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-25 ADC Control 1 Register Map

Table 3-18 ADC Control 1 Register Description

Offset: 0x12

Bit Field

Description

7 | IREF_EN_L

Left channel of IREF circuit enable, active high.
0: Disable
1: Enable

6 | VREF_EN_L

Left channel of VREF circuit enable, active high.
0: Disable
1: Enable

5 | CKEN L

Left channel of CKGEN enable, active high.
0: Disable
1: Enable

4 | PGA L Mute

Left channel of PGA mute enable.
0: Disable
1: Enable

3 | IREF_EN R

Right channel of IREF circuit enable, active high.
0: Disable
1: Enable

2 | VREF_EN R

Right channel of VREF circuit enable, active high.
0: Disable
1: Enable

1 | CKENR

Right channel of CKGEN enable, active high.
0: Disable
1: Enable

0 PGA_R_Mute

Right channel of PGA mute enable.

3 Improves the signal-to-noise ratio (SNR)
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Offset: 0x12

Bit Field Description

0: Disable
1: Enable

3.54  ADC Control 2 (ADC_CTRL2)

Initial value: 0x20

7 6 5 4 3 1 0
I_SEL_MIX_ I_SEL_MIX_
GAIN_SYNC FS_SET SOFT_RSTN MIG. L Reserved MIC.R
RIW RIW RIW RIW R RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-26 ADC Control 2 Register Map

Table 3-19 ADC Control 2 Register Description

Offset: 0x13

Bit Field Description
Left and right channel of PGA gain sync enable.
7 GAIN_SYNC 0: Disable
1: Enable

Full scale setting, compensate digital/analog attenuated gain to meet the
full scale requirement.

0: No compensation

1: Compensate

Software reset digital circuit; low reset. One MCLK pulse trigger.
Default = 1

Left channel microphone input path to mixer enable.

4 I_SEL_MIX_MIC_L 0: Disable

1: Enable

3:1 - Reserved

Right channel microphone input path to mixer enable.

0 I_SEL_MIX_MIC_R 0: Disable

1: Enable

6 FS_SET

5 SOFT_RSTN

3.5.5 ADC Zero-crossing Control (ADC_ZCU_CTRL)

Initial value: 0x00

7 6 5 4 3 2 1 0
Reserved ZCU TO L | zCU TRIL ZCU_L Reserved ZCU TO R | ZCU_TRIR ZCU R
R RIW R RIW R RIW R RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-27 ADC Zero-crossing Control Register Map

Table 3-20 ADC Zero-crossing Control Register Description

Offset: 0x14

Bit Field Description
7 - Reserved
Left channel zero-crossing update time out.
6 ZCU_TO_L 0: 20 Hz
1:5Hz
Host polling this bit, check if the signal of left channel of ADC is in zero-
5 ZCU_TRI_L crossing state. After the signal crossing zero state, the hardware sets this
bit to “1”. When the host sets PGA gain, clear this bit to “0” (except for the
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Offset: 0x14
Bit Field Description
boost gain). Since the default value is uncertain, set PGA first before read-
ing this bit.
Left channel zero-crossing update enable.
4 ZCU_L 0: Disable
1: Enable
3 - Reserved
Right channel zero-crossing update time out.
2 ZCU_TO_R 0: 20 Hz
1:5Hz
Host polling this bit, check if the signal of right channel of ADC is in zero-
crossing state. After the signal crossing zero state, the hardware sets this
1 ZCU_TRI_R bit to "1". When the host sets PGA gain, clear this bit to “0” (except for the
boost gain). Since the default value is uncertain, set PGA first before read-
ing this bit.
Right channel zero-crossing update enable.
0 ZCU_R 0: Disable
1: Enable

3.5.6  ADC Right Channel Gain Control (ADC_Gain_CTRL_R)

Initial value: 0x10
7 6 5 0

BOOST_VAL_R PGA_VAL_R

RIW RIW
LEGEND: R = Read only; R/W: Read/Write
Figure 3-28 ADC Right Channel Gain Control Register Map

Table 3-21 ADC Right Channel Gain Control Register Description

Offset: 0x15
Bit Field Description
Boost amplifier gain adjust for right channel of ADC.
00: +0 dB
7:6 BOOST_VAL_R 01: +20 dB
10: +40 dB
11: +50 dB
Programmable gain adjust for right channel of ADC, -12 dB to 35.25 dB,
step = 0.75 dB.
000000: -12 dB
000001: -11.25 dB

5:0 | PGA_VAL R
010000: 0 dB

111110: +34.5 dB
111111: +35.25 dB
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3.5.7  ADC Right Channel Digital Filter (ADC_FILTER_R)

Initial value: 0x00

7 6 5 4 3 0
IIRHPF_OFF Reserved FILTER_OFF ADCHPD HPGAIN
R/W R R/W R/W R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-29 ADC Right Channel Digital Filter Register Map

Table 3-22 ADC Right Channel Digital Filter Register Description

Offset: 0x16
Bit Field Description
HPF function for DC cancellation.
7 IIRHPF_OFF* 0: Enable
1: Disable
6 - Reserved
4 kHz low pass filter function for noise suppression.
5 FILTER_OFFs 0: Enable
1: Disable
High pass filter function for offset cancellation.
4 ADCHPD# 0: Enable
1: Disable
3.0 HPGAIN’ Value of high pass gain.

. High Pass Filter Frequency Response

The frequency ranges of the high pass filter corresponding to the values of HPGAIN from 0 to 15 are
shown in the figure below, and Table 3-23 lists the cutoff frequencies at minus 3 dB of the nominal
passband value.

+hr
+0F
F HPGAIN =915 o= = e —— =
10:..___.__,._.?.__._, ._.';;_J—:;;}_,_ _______________ e D T T _.7._ _//____ 3 dB
- —
5 HPGARZ 8, ll il
— —2[}_ HPGAHRT =7 /// — ///
5 F [ |1 //"
S Hfmpsaii=s
8 _30: : | |
F HPGATN = 5 T
£ s ] ]
[=1] F HPG =4 L1
g w Safil
[- L~
A5F ull ul
_50f HPGAK=2 L1
'5‘:3 HPZAIN = 1
_ag:/QX
ek I—EEEI/N:D
-T0E
10 20 50 100 200 500 1k 2k 5k 10k
Freguency (Hz)

Figure 3-30 High Pass Filter Frequency Response Curve Chart

4 Filters the DC gain generated during recording.

5 For vocal recording

6 Filters low frequency noises such as the sound of the wind.

7 The louder the low frequency noise is, the lower the gain should be.
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Table 3-23  Cutoff Frequency

High Pass Gain Value Cutoff Frequency at -3 dB (Hz)
5376.7
3017.6
1619.6
829.7
403.7
194.7
97.3
52.4
31.6
21.7
10 17.3
1 15.6
12 15.0
13-15 14.9

O |N[O|O|R|WIN(=~|O

3.5.8  ADC Left Channel Gain Control (ADC_Gain_CTRL_L)

Initial value: 0x10
7 6 5 0

BOOST_VAL_L PGA VAL L

R/W R/W
LEGEND: R = Read only; R/W: Read/Write

Figure 3-31 ADC Left Channel Gain Control Register Map

Table 3—-24 ADC Left Channel Gain Control Register Description

Offset: 0x17

Bit Field Description

Boost amplifier gain adjust for left channel of ADC.

00: +0 dB

7:6 BOOST_VAL_L 01: +20dB

10: +40 dB

11: +50 dB

Programmable gain adjust for left channel of ADC, -12 dB to 35.25 dB,
step = 0.75 dB.

000000: -12 dB

000001: -11.25dB

5:0 | PGA_VAL_L
010000: 0 dB

111110: +34.5 dB
111111: +35.25dB

3.5.9 ADC Left Channel Digital Filter (ADC_FILTER_L)

Initial value: 0x00

7 6 5 4 3 0
IIRHPF_OFF Reserved FILTER_OFF ADCHPD HPGAIN
R/W R R/W R/W R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-32 ADC Left Channel Digital Filter Register Map
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Table 3-25 ADC Left Channel Digital Filter Register Description

Offset: 0x18

Bit Field Description
HPF function for DC cancellation.
7 IIRHPF_OFF* 0: Enable
1: Disable
6 - Reserved
4 kHz low pass filter function for noise suppression.
5 FILTER_OFF?® 0: Enable
1: Disable
High pass filter function for offset cancellation.
4 ADCHPD? 0: Enable
1: Disable
3:0 HPGAIN? Value of high pass gain.

. High Pass Filter Frequency Response

Refer to High Pass Filter Frequency Response in 3.5.7.

3.5.10 ADC Adjustment (ADC_ADJ)

Initial value: 0x00

7 5 4 3 1 0
FEEDBACK_ FEEDBACK_
Reserved RIO] Reserved L[0]
R R/W R R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-33 ADC Adjustment Register Map

Table 3-26 ADC Adjustment Register Description

Offset: 0x19

Bit Field Description
7:5 - Reserved
Common-mode feedback ratio adjust for right channel of microphone
boost.
4 FEEDBACK_R[0] 0: Normal
1: Enhanced
3:1 - Reserved
Common-mode feedback ratio adjust for left channel of microphone boost.
0 FEEDBACK_L[0] 0: Normal
1: Enhanced

3.6 DAC (DAC_CTRL)
3.6.1 DAC Control 0 (DAC_CTRLDO)

Initial value: 0x00

7 6 5 4 3 2 1 0
SC_FLAG SC_SEL[1:0] SC_RST SC_EN HP_DRV_PERF[1:0] ICK_INV
R RIW RIW RIW RIW RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-34 DAC Control 0 Register Map
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Table 3-27 DAC Control 0 Register Description

Offset: 0x30
Bit Field Description
7 SC_FLAG Short circuit protect flag.
Short circuit protect select.
00: 6 ohm
6:5 SC_SEL[1:0] 01: 4 ohm
10: 2 ohm
11: 1 ohm
Short circuit protect flag reset; active high.
4 SC_RST Set this bit high for reset, then set to low.
Short circuit protect enable.
3 SC_EN 0: Disable
1: Enable
Headphone driver output buffer current select.
00: 0.84 mA
2:1 HP_DRV_PERF[1:0] 01: 3mA
10: 5.1 mA
11: 7.24 mA
Inverted |_CLK.
0 ICK_INV 0: Normal
1: Inverted
3.6.2 DAC Control 1 (DAC_CTRLA1)
Initial value: 0x01
6 5 4 3 2 1 0
LRCK_INV BCK_INV 12S_RL_SEL Reserved MUTE DAC_EN_IN | SOFT_RSTN
R/W R/W R/W R R/W R/W R/W

LEGEND: R = Read only; R/W: Read/Write

Figure 3-35 DAC Control 1 Register Map

Table 3-28 DAC Control 1 Register Description

Offset: 0x31

Bit

Field

Description

7

LRCK_INV

12S left right channel clock invert enable.
0: Disable
1: Enable

BCK_INV

12S bit clock invert enable.
0: Disable
1: Enable

128 RL_SEL

I°S data reload select.
0: Channel clock rising edge
1: Channel clock falling edge

Reserved

MUTE

Mute control.
0: Mute off
1: Mute on

DAC_EN_IN

DAC enabile.
0: Disable
1: Enable

SOFT_RSTN

Software reset digital circuit; low reset. One MCLK pulse trigger.
Default: 1
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7 5 4 3 2 1 0
ISO_IN_ ISO_FAST_ | 1SO_PDB_ ISO_PDB_ ISO_PDB_
ISO_NOPOP_HP_SEL SELB VREFSPK VREFSPK | VCOM_BUF | IREF_VCOM
RIW RIW RIW RIW RIW RIW

LEGEND: R = Read only; R/W: Read/Write

Figure 3-36 DAC ISO Control 0 Register Map

Table 3-29 DAC ISO Control 0 Register Description

Offset: 0x60

Bit

7.5 ISO_NOPOP_HP_SEL
) [2:0]
4 ISO_IN_SELB

Field Description

Headphone output POP noise elimination.

Left/right’/VCOM headphone driver input mode select, active low.
VREF_SPK charge mode.

0: Normal mode

1: Fast start-up

VREF_SPK power-down, active low.

Capless headphone driver VCOM bulffer, active low.

IREF circuit VCOM power-down, active low.

3 ISO_FAST_VREFSPK

2 | I1SO_PDB_VREFSPK
1 ISO_PDB_VCOM BUF
ISO_PDB_IREF_VCOM

3.6.4 DAC ISO Control 1 (DAC_ISO1)
Initial value: 0x00
7 6 5 4 3 2 1 0
PDB_IREF_ NOPOP_VR | LDO18_IREF .
PDB_IREF_L R PDB_DRV_R | PDB_DRV_L EFSPK_SEL PD SEL_IB[1:0]
R/W RIW R/W RIW R/W R/IW R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-37 DAC ISO Control 1 Register Map

Table 3-30 DAC ISO Control 1 Register Description

Offset: 0x61

Bit Field Description

7 PDB IREF L IREFL circuit power-down, active low.

6 PDB_IREF_R IREFR circuit power-down, active low.

5 PDB_DRV_R Right channel headphone driver circuit power-down, active low.

4 PDB_DRV_L Left channel headphone driver circuit power-down, active low.
NOPOP VREF- V.REFSPK connects to headphone driver output.

3 = 0: Not connect

SPK_SEL 1: Connect

LDO18 bandgap control.
0: Turn on even if the PMU enters the power-down mode.
1: Power down

2 | LDO18_IREF_PD

Internal bias current select.
00: 50 A
01: 60 YA
10: 30 A
11: 40 pA

1:0 | SEL_IB[1:0]
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3.6.5 DAC ISO Control 2 (DAC_ISO2)
Initial value: 0x00
7 2 1 0
Reserved D2S_PD R D2S PD_L
R R/W R/W

LEGEND: R = Read only; R/W: Read/Write

Figure 3-38 DAC_ISO Control 2 Register Map

Table 3-31 DAC_ISO Control 2 Register Description

Offset: 0x62

Bit Field Description
7:2 - Reserved
Right channel of differential to singled-ended output buffer power-down
enable, active low.
1 D2S_PD_R 0: Enable
1: Disable
Left channel of differential to singled-ended output buffer power-down
enable, active low.
0 D2S_PD_L 0: Enable
1: Disable
3.6.6 DAC Power-down Control (DAC_PD)
Initial value: OXEE
7 6 5 4 3 2 1 0
PD_DACL PD_ PD_CLK_L PD_DEM_L PD_DAC_R PD_ PD_CLK_R PD_DEM_R
- VMIDBUF_L - — — VMIDBUF_R — 0 —
R/W R/W R/W R/W R/W R/W R/W R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-39 DAC Power-down Control Register Map

Table 3-32 DAC Power-down Control Register Description

Offset: 0x32

Bit Field Description
Left channel of DAC circuit power-down enable, active high.
0: Disable

7 PD_DACL 1: Enable

When DAC is on, VMID is enabled.

Left channel of VMID buffer power-down enable, active high.
0: Disable
1: Enable

6 | PD_VMIDBUF_L

Left channel of clock generator power-down enable, active high.
0: Disable
1: Enable

5 | PD_CLK L

Left channel of DEM power-down enable, active high.
0: Disable
1: Enable

4 | PD_DEM L

Right channel of DAC circuit power-down enable, active high.
0: Disable

1: Enable

When DAC is on, VMID is enabled.

3 | PD_DAC R

Right channel of VMID buffer power-down enable, active high.
0: Disable
1: Enable

2 | PD_VMIDBUF_R

1 PD CLK R Right channel of clock generator power-down enable, active high.
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Offset: 0x32

Bit Field Description

0: Disable

1: Enable

Right channel of DEM power-down enable, active high.
0 PD_DEM_R 0: Disable

1: Enable

3.6.7 DAC Gain Control (DAC_GAIN)

Initial value: 0x00
7 0

VOL[7:0]

R/W
LEGEND: R = Read only; R/W: Read/Write
Figure 3-40 DAC Gain Control Register Map

Table 3-33 DAC Gain Control Register Description

Offset: 0x33

Bit Field Description

Digital volume control (hard macro) -96 dB to 0 dB, step = -0.375 dB.
00000000: 0 dB
00000001: -0.375 dB

7.0 | VOL[7:0] 00000010: -0.75 dB

11111111: -96 dB

3.6.8 DAC De-emphasis Control (DAC_DEEMP)

Initial value: 0x00

7 3 2 1 0
Reserved DEML_IN DEMSI[1:0]
R RIW RIW

LEGEND: R = Read only; R/W: Read/Write
Figure 3-41 DAC De-emphasis Control Register Map

Table 3-34 DAC De-emphasis Control Register Description

Offset: 0x34

Bit Field Description
73 - Reserved

De-emphasis function enable.
2 DEML_IN 0: Disable

1: Enable

DAC de-emphasis response curve select.
00: Reserved

1:0 DEMS[1:0] 01: De-emphasis for 48 kHz

10: De-emphasis for 44.1 kHz

11: De-emphasis for 32 kHz
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3.6.9 DAC Mute Control (DAC_MUTE)

Initial value: 0x00

7 5 4 3 1 0
Reserved MUTEB_L Reserved MUTEB_R
R R/W R R/W

LEGEND: R = Read only; R/W: Read/Write
Figure 3-42 DAC Mute Control Register Map

Table 3-35 DAC Mute Control Register Description

Offset: 0x35
Bit Field Description
7:5 — Reserved
Left channel of headphone driver mute enable, active low.
4 MUTEB_L 0: Enable
1: Disable
3:1 — Reserved
Right channel of headphone driver mute enable, active low.
0 MUTEB_R 0: Enable
1: Disable

3.7 Audio Amplifier (AMP_CTRL)

Initial value: 0x00

7 6 2 1 0
OPA_CE OPA_VOL[4:0] Reserved OPA_Rdy
R/W R/W R R

LEGEND: R = Read only; R/W: Read/Write
Figure 3-43 Audio Amplifier Control Register Map

Table 3-36 Audio Amplifier Control Register Description

Offset: 0x40

Bit Field Description
Operational amplifier enable.

7 OPA_CE 0: Disable

1: Enable

32-level volume control, -20 dB to +11 dB, step = 1 dB.
00000: -20 dB

00001: -19 dB

6:2 | OPA_VOL[4:0] '1'6100- 0dB

11110: +10 dB
11111: +11 dB

— Reserved
OPA_Rdy Operational amplifier ready.

[@) =N
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3.8 Configuration Sequence for Recording and Playback

The register configuration sequences for is to configure the PLL, LDO, and I2S registers to turn on
the system first. The PLL register settings, FPLL_CRTL, FPLL_FRAO, FPLL_FRA1, and
FPLL_FRAZ2, must be set before setting the MCLK_CTRL. Figure 3—44, Figure 3—45, and Figure 3—
46 show the register control flow of the recording mode, AC-coupled playback mode, and capless
playback mode using a 12 MHz clock source with sample rate of 48 kHz as an example.

Start
4 v
PLL Output Frequency Mic Boost/PGA Enable
Setting Reg Ox11 = OXEE
Reg 0x01 = 0x46 Wa|.t fqr I2'00.ms for
Reg 0x04 = 0x03 initialization
Reg 0x05 = 0x74
Reg 0x06 = 0xBC ]
Reg 0x00 = 0x88 .
(FPLL_INT =9, Mic Vref E_nable
FPLL_FRA = 374BC, Reg 0x12 = OxEE
FPLL_DIV =9)
y
A 4 Mic Input Mixer Enable

) Reg 0x13 = 0x39
I°S Tx Frequency and

Mode Setting
Reg 0x08 = 0x03 y
(iIMCLK = iMCLK select
source, master mode)
Reg 0x09 = 0x01
(BCLK =iMCLK / 4)

Zero-crossing Enable
Reg 0x14 = 0x11

y
Mic Boost/PGA Gain

A 4

Control
Feedback Ratio Adjust Reg 0x15 = 0x10 (0 dB)
Reg 0x19 = 0x11 Reg 0x17 = 0x10 (0 dB)
\ 4 y
Digital Filter

Mic Bias Enable

Reg 0x10 = 0xD9 Reg 0x16 = 0xB7

Reg 0x18 = 0xB7

=

Figure 3-44 Recording Mode Register Control Flow
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=

A 4

PLL OQutput Frequency
Setting
Reg 0x01 = 0x46
Reg 0x04 = 0x03
Reg 0x05 = 0x74
Reg 0x06 = 0xBC
Reg 0x00 = 0x88
(FPLL_INT =9,
FPLL_FRA = 374BC,
FPLL_DIV =9)

A

I’S Rx Frequency and
Mode Setting
Reg 0x0A = 0x03
(iIMCLK = iMCLK select
source, master mode)
Reg 0x0B = 0x01
(BCLK =iMCLK / 4)

A 4

DAC Enable
Reg 0x30 = 0x00
Reg 0x31 = 0x03
Reg 0x32 = 0x00
Reg 0x33 = 0x00

(Volume: 0 dB)
Reg 0x60 = 0x37
Reg 0x61 = OxF1
Reg 0x62 = 0x03
Reg 0x35 = 0x11

(Mute off)

Wait for 1-2 sec. for
charge cap
DAC Transfer Output
Reg 0x30 = 0x37

Y

Speaker Volume Control
Reg 0x40 = 0xD1 (0 dB)

=

Figure 3-45 AC-coupled Playback Mode Register Control Flow
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=

PLL Output Frequency
Setting
Reg 0x01 = 0x46
Reg 0x04 = 0x03
Reg 0x05 = 0x74
Reg 0x06 = 0xBC
Reg 0x00 = 0x88

h 4

DAC Enable
Reg 0x30 = 0x00
(Short circuit protect)
Reg 0x31 = 0x03
Reg 0x32 = 0x00
Reg 0x33 = 0x00

(FPLL_INT =9, (Volume: 0 dB)
FPLL_FRA = 374BC, Reg 0x60 = 0x37
FPLL_DIV = 9) Reg 0x61 = OxF1

Reg 0x62 = 0x03
Reg 0x35 = 0x11

v (Mute off)
Wait for 300 ms for
I’S Rx Frequency and charge cap
Mode Setting DAC Transfer Output

Reg 0x0A = 0x03
(iIMCLK = iMCLK select
source, master mode)
Reg 0x0B = 0x01
(BCLK =iMCLK / 4)
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Reg 0x30 = 0x37

A 4

Speaker Volume Control

Reg 0x40 = 0xD1 (0 dB)

D

Figure 3-46 Capless Playback Mode Register Control Flow
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4 Audio Precision Performance

4.1 Sigma Delta ADC
4.2 Sigma Delta DAC

SNAUDO01

Mono/Stereo Audio Codec

4.1 Sigma Delta ADC
The table below shows the performance of the Sigma Delta ADC in differential and single-ended
mode.
Table 4-1 THD + N of Sigma Delta ADC
Amplitude Differential Mode Single-ended Mode
0dB -78.9 -77.5
THD + N -3 dB -91 -88.1
-60 dB -100.5 -90.875

4.2 Sigma Delta DAC

Table 4-2 and Table 4-3 show the performance of the Sigma Delta DAC in AC-coupled and capless

mode.
Table 4-2 THD + N of Sigma Delta DAC in AC-coupled Mode

Load (ohm) 0 16 32 10k

0dB -80.7 -72.6 -75.6 -80.2

THD + N -3 dB -84.9 -75.9 -79.3 -84.5
-60 dB -101.0 -100.9 -101.2 -101.1

Table 4-3 THD + N of Sigma Delta DAC in Capless Mode

Load (ohm) 0 16 32 10k

0dB -80.5 -78.3 -78.7 -80.9

THD + N -3 dB -85.0 -82.9 -83.2 -85.0
-60 dB -100.2 -100.1 -101.3 -99.9

www.sonix.com.tw
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5 Device Operating Conditions

51 Absolute Maximum Ratings

5.2 Recommended Operating Conditions
5.3 Electrical Characteristics

5.4 Power Sequence

5.1 Absolute Maximum Ratings

Table 5-1 Absolute Maximum Ratings® °

Parameter MIN. MAX. Unit
Analog supply voltage Vbpa With respect to Vssa -0.3 1.9
Vpp with respect to Vss -0.3 1.9
Supply voltage Vopio With respect to Vssio -0.3 3.6 V
Vopspk With respect to Vssspx -0.3 55
Input voltage Vin (BV) -0.3 55
Storage temperature Tste -40 125 °C

5.2 Recommended Operating Conditions

Table 5-2 Recommended Operating Conditions

Parameter MIN. TYP. MAX. Unit
Analog supply voltage, Vppa 1.7 1.8 1.9
Digital core supply voltage, Voo 1.7 1.8 1.9
Digital 1/0 supply voltage, Vobio 1.7 3.3 3.6 \Y
Speaker amplifier supply voltage, Vopspk 3.3 5 55
Ground, Vssa, Vss, Vssio, Vssspk
Ambient temperature, Ta 0 - 85 .
Junction temperature, T, -40 - 125 c

8 Long-term exposure to absolute maximum ratings may affect device reliability, and permanent damage may occur if the operation exceeds the
maximum ratings.
9 All voltage values are with respect to VSS.
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5.3 Electrical Characteristics

SNAUDO01
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Table 5-3 Electrical Characteristics over Recommended Ranges

Conditions .
Parameter (Ta = 25 °C) MIN. TYP. MAX. Unit
Analog to Digital Converter (ADC)
Full scale inout Vv PGABST =0 dB _ 1.0 B Vrms
P INFS PGAGAIN = 0 dB 0 dBv
Signal to noise ratio SNR Gain = 0 dB, A-weighted - 100 -
Total harmonic distortion _ dB
+ noise THD + N Input = -3 dBV - -85 -
Microphone inputs and programmable gain control
Programmable PGA gain - - -12 - 35.25
Programmable PGA gain .
step size - Guaranteed monotonic - 0.75 - dB
Programmable boost gain - - 0 20 50
Microphone bias
Middle voltage V - - 0.5% -
9 mi LDO18
" \Y
. 2.56
Bias voltage Vmiceias - - vV -
MID
Bias current source Imiceias - - 3 - mA
Digital to Analog Converter (DAC) with 10k ohm load
Full scale output - Gain=0dB - 0.8 - Vrms
Signal to noise ratio SNR Gain=0dB - 100 -
ic di i dB
Tota! harmonic distortion THD + N Input = -3 dBFS _ -85 _
+ noise
Programmable gain control
Programmable gain - - -96 - 0
i dB
SPich;grammabIe gain step - Guaranteed monotonic - 0.375 -
Speaker output (with 8 ohm bridge tied load)
Full scale output - Gain = 0 dB - [ 18 | - | a8
Digital input/output
1/3*
Input low level Vi - - v, -
DDIO \V;
. 2/3*
Input high level Vin - - Vobio -
Input capacitance - - - 10 - pF
LDO33 Regulator
Quiescent current la - - 3 8 MA
Output current lout Vin > 3.6V - — 150 mA
Power Consumption
Power-on, idle - No 12 MHz MCLK input - 3 - MA
Input MCLK - - - 2.5 -
Turnon PLL - - - 4.96 -
Boost gain: 0 dB
Turn on ADC - PGA gain: 0 dB - 14.7 - mA
Gain: 0 dB
Turn on DAC + HP + SPK - SPK: 8 ohm - 29.6 -
HP:10k ohm
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5.4 Power Sequence

Internal { Reset

Reset Standby Normal
~ | V1 | |
: | |
LDO5_IN | : :
' | |
| |
: T2 |
| 1J0-15ms; !4 !
| i« vz»' |
RSTN | | | |
| | Ly |
|
| | :
! va i |
I I
| |
PAD 4 LDO33_OUT | / | : :
' | |
| T1 : | |
| 2-3 ms | : :
|
: :"’: : 15V 15V 1.5V 15v |
LDO18_OUT | [ Ly
(1.8V Core) ! : N
|
: | |
| |
Ly
|
I
I
"
Ly
[
|
|
|

Figure 5-1  Power-on Sequence

Table 5-4 Power Sequence Voltage Range

Symbol Description MIN. TYP. MAX. Unit
V1 Input voltage 3.3 5.0 5.5
V2 Reset threshold voltage (V1 x 0.7) 1.75 3.5 3.85 \Y,
V3 LDO33 regulator output voltage 2.46 3.28 3.28

Designs of the SNAUDO1 must comply with the power-on sequence guidelines below to ensure relia-
ble operation of the device.

Conditions:
1. LDO18 capacitance = 4.7 uF
2. Reset capacitance = 1 yF

Requirement: LDO18_OUT must be over 1.5V before RSTN reaches V2 (T2 > T1).
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F Normal Standby Normal Power-down
| | |
T T |
| | |
| |
LDO5_IN | | |
| | |
| | |
| | |
| | |
| | |
| | V2
RSTN | | ]
| | |
| | |
| | |
PAD < | | |
| | |
LDO33_OuT : : |
| |
|
|

1.4v

LDO18_OUT
(1.8V Core)
|

- System Clock M|,|,|,”|,|,|”,|,|,|[m MWWW“WWWWWH
| |
| |
| |
T T
| |
Internal { Reset | |
| |
1 1

Figure 5-2

1.4V 1.4V 1.4V 14V 1.4V:
|

!

Power-down Sequence

The power-down sequence does not have any special requirements.

The host configures SNAUDO1 between standby and normal mode by switching the MCLK.

Table 5-5 Power Mode Comparison

Item peds Power-on/Reset (POR) Standby Normal
System Clock - Without MCLK With MCLK
Register Reset Reset Keep
Current - 3 pA 2.5 mA

The two sources to reset the registers to the default values are:

* system power < 1.5V,

such as power off

« MCLK removal, such as mode switch from normal to standby

www.sonix.com.tw
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6 Mechanical Data

6.1 Thermal Data
6.2 Package Information
6.3 Packaging Appearance and Storage Information

6.1 Thermal Data

The permissible operating temperature range for the bearing is 0 °C to 85 °C.

6.2 Package Information

6.2.1 Nomenclature

SN AUD 01 B x x X
Sonix Prefix J
IC Product Series Lead Material
G: Pure Sn
Serial Number L Package Type
« J:QFN
+ X: SSOP
Sonix Internal Code Pin Count
* K: 24-pin
* M: 32-pin

Figure 6-1 Nomenclature

6.2.2 Marking

The figure below is an example of the marking. Contents such as the product ID or symbol may vary
according to different packages.

SON:aX

XXXXXXXXXXXX LOGO

Product ID :
YYMDXXXXX: A e3 YYMD XXXXX 2 B e3

I— SONiIX Eco-friendly Products

Code for Sonix Internal Use
4-digit Year/Month/Day Code

Figure 6-2 Example of Device Marking
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6.2.3 Package Dimensions
. QFN32L (5 x 5 x 0.8 mm/Pitch: 0.5)
le D > D2 >
| 32 ! | 25 ! 32 PIN 1
T 7 T CORNER
/ | ! 24[] i =
VA ! !
PINT ' - ! =
CORNER ! 1 ! ]
i i
B e 4-E E2 _;l_.._‘._,._‘,_.‘_...!_ .................. |: —
! 1 ! ]
| |
; ] : ]
i ] ! ]
i 3 }
i 17 ] i 18
| onnnonnn
16— o | :
32X L I« e »I L—32Xb
TOP VIEW BOTTOM VIEW
VIEWM-—M
L :
! i
AYY minlnlnlininlnls
At | i
SIDE VIEW
Symbols Dimension in mm?? Dimension in inch
y MIN. NOM. MAX. MIN. NOM. MAX.
A 0.70 0.80 0.90 0.028 0.031 0.035
A1 0.00 0.02 0.05 0.000 0.001 0.002
A3 0.203 REF 0.008 REF
b 018 | 025 [ 030 0007 | 0010 [ 0.012
D 5.00 BSC 0.197 BSC
E 5.00 BSC 0.197 BSC
e 0.50 BSC 0.020 BSC
D2 2.60 3.10 3.60 0.102 0.122 0.142
E2 2.60 3.10 3.60 0.102 0.122 0.142
L 0.30 0.40 0.50 0.012 0.016 0.020
10 Controlling dimension: millimeter (mm)
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Il. SSOP24L (150 MIL)"

LT -

E| H
O
A
ens /IO O000000000 )
CORNER 1 12
TOP VIEW
| D R 1S
€
T}
’ N
o
. — A l
i | ¥ v GAUGE PLANE—"——|
_’; :4_ e A1 SEATING PLANE T 0 %
B
SIDE VIEW DETAIL “A”
Symbols Dimension in mm Dimension in inch2
y MIN. NOM. MAX. MIN. NOM. MAX.
A - - 1.75 - - 0.069
A1 0.10 0.15 0.25 0.004 0.006 0.010
B 0.20 - 0.30 0.008 - 0.012
D 8.55 8.65 8.75 0.337 0.341 0.344
E 3.80 3.90 4.00 0.150 0.154 0.157
e 0.635 BSC. 0.025 BSC.
H 5.80 6.00 6.20 0.228 0.236 0.244
L 0.41 0.64 1.27 0.016 0.025 0.050
6 0’ - 8 0 — 8’
11 JEDEC outline: MO-137 AE
12 Controlling dimension: inch
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6.3 Packaging Appearance and Storage Information

6.3.1 Packing Quantity Information

SNAUDO01

Mono/Stereo Audio Codec

Table 61 Packing Quantity Information
. IC Q’'ty per | Tube or Tray | Total Q’ty | Inner Box | IC Q’ty
Type CZLnnt -Crarrg PasciI;aege Tube or Tray| or Reel Q’ty in One Q’ty per per
yP or Reel per Inner Box | Inner Box | Carton | Carton
QFN 32L Tray 5x5 490 10 4900 6 29400
SSOP | 24L Tube 150 MIL 50 100 5000 6 30000
6.3.2  Packing Box/Carton Dimension
Table 6-2 Packing Box/Carton Dimension for QFN32L
Inner Box/Carton Dimension in mm
Inner Box 358 x 159 x 88
Carton 555 x 435 x 280
Table 6-3 Packing Box/Carton Dimension for SSOP24L
Inner Box/Carton Dimension in mm
Inner Box 610 x 170 x 100
Carton 630 x 360 x 345
6.3.3  Temperature and Humidity Environmental Control Requirements in Storage
Table 6-4 Storage Condition
Control Requirement Specification
Temp (°C) 2416
Humid. (%RH) 60 + 20
6.3.4  Shelf-life
1. The shelf life for unopened vacuum pack products is four years after the date on the label.

2. Once the packaging is opened the product should be conducted SMT process within 168 hours
and environmental control is under < 30°C / 60 %RH.
3. If the product has been exposed to the room environment for more than 168 hours, it should be
baked in an oven at 125°C for 10 hours and vacuum packed.

www.sonix.com.tw
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Appendix A - PCB Design for Microphone

Comply with the guidelines below to ensure reliable operation.
1. The negative circuit should be parallel to the positive circuit of each MIC channel on the PCB.
2. Keep the MIC path clear, do not place any clock traces around it.

Figure A1 PCB Design Reference for Microphone
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TERMS AND CONDITIONS™®

1. Content: Sonix Technology Co. Ltd. (“Sonix”) provides this information as a convenient reference
solely for its customers. While Sonix takes care to prepare this information, it may contain typographical
errors or outdated technical information as Sonix continues to update its products with enhancements and
improvements. Customers should inquire of the appropriate Sonix representative to obtain the latest rele-
vant information concerning specific Sonix product(s) before placing orders. All Sonix’s products are sold
subject to Sonix’s terms and conditions of sale that are supplied at the time of acceptance by Sonix.

2. No Warranty: The information contained in this document is presented only as a reference for So-
nix’'s customers. Sonix does not warrant or represent that any license, either express or implied, is granted
by this document relating to any combination, machine, or process in which Sonix’s products are used (or
to be used). Information in this document regarding third-party products is not a license for use of such
products, or a warranty or endorsement thereof. No license to any intellectual property is granted by this
document, whether express or implied, by estoppel or otherwise. Absent a written signed agreement or
except as provided in the relevant terms and conditions of sale for a specific product, and to the maximum
extent allowable by law, SONIX and its third-party suppliers (1) ALL SONIX PRODUCTS ARE SOLD “AS-
IS, WHERE-IS,” (2) ASSUME NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDI-
RECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT
LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION, AND LOSS
OF DATA, and (3) DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS
RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDI-
TIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFOR-
MATION, OR NONINFRINGEMENT.

3. Customers’ Use: While from time to time Sonix may assist customers with its products, Sonix un-
dertakes no responsibility or liability for its customer’s own design, application and use of Sonix’s products,
including but not limited to: (a) determining the appropriateness of the use of Sonix products in the desired
design or application; (b) evaluating and determining the applicability of any information contained in this
document, or in charts, diagrams, programs, algorithms, sample application circuits or other referenced
documents provided by Sonix; and (c) validating all operating parameters for such designs and applications.

4. Improper & Unintended Use: SONIX’S PRODUCTS ARE NOT INTENDED NOR WARRANTED
FOR USE IN OR FOR (1) EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH
LEVELS OF QUALITY OR RELIABILITY, OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE
LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE, OR SERIOUS PUBLIC IM-
PACT or (2) ANY PRODUCTS OR SYSTEMS WHOSE MANUFACTURE, USE OR SALE IS PROHIBITED
UNDER ANY APPLICABLE LAW OR REGULATIONS (“Unintended Use”). Unintended Use includes, with-
out limitation, equipment used in nuclear facilities, equipment used in the military or aerospace industry,
medical equipment, equipment used for automobiles, trains, ships, and other transportation, traffic signaling
equipment, equipment used to control combustions or explosions, safety devices, elevators, and escalators,
devices related to electric power, and equipment used in finance-related fields. Users acknowledge and
agree that any Unintended Use of Sonix products is solely at the user’s own risk and without recourse to
Sonix or any of its suppliers, agents or representatives in connection therewith.

3 The information contained in this document is the property of Sonix, and none of it may be used, reproduced or distributed without the express
written permission by Sonix.
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Sonix Technology Co., Ltd.

Headquarter

10F-1, No. 36, Taiyuan Street,

Zhubei City, Hsinchu County, Taiwan
Tel: +886-3-5600-888

Fax: +886-3-5600-889
http://www.sonix.com.tw/masterpage-en

Japan Office

Kobayashi Bldg. 2F,

4-8-27 Kudanminami, Chiyodaku,
Tokyo 102-0074, Japan

Tel: +81-3-6272-6070

Fax: +81-3-6272-6165
jpsales@sonix.com.tw

Shenzhen Office

26F, Zhongliang Ziyun Building,

Xin’an 2" Road, Bao'an District,
Shenzhen City, China

Tel: +86-755-2671-9666

Fax: +86-755-2671-9786
mkt@sonix.com.tw | sales@sonix.com.tw

United States Representative
Tim Lightbody

Tel: +1-714-330-9877

Mobile: +1-949-4686-539
tim_lightbody@sonix.com.tw

www.sonix.com.tw 54

SNAUDO01

Mono/Stereo Audio Codec

Taipei Office

15F-2, No. 171, Songde Road,
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Unit 2603, 26F CCT Telecom Building,
No. 11, Wo Shing Street, Fo Tan,
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Tel: +852-2723-8086
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hk@sonix.com.tw

Chengdu Office
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Tel: +86-28-8533-1818
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India Office
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Note:

1. MIC_BIAS: C19 should be close to the IC .

2. VREF: C5 and C6 should be close to the IC .
3. VMID: C3 and C4 should be close to the IC .
4.LDO: C1, C2,C11, C12, C13, and C14 should be close to the IC .
5. I°C: SCL and SDA pins must be pulled up with an external pull -up resistor.

confirm system functionality.
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SNAUDO01 Schematics

SNAUDO1BMJG 4
c11 c12
D—MCLK 10uF | 0.1uF |
[ >—scL T craL Lcu
DA 10uF 0.1uF
O LDO33_OUTNDDIO 1 .
‘& 12S_TX_DOUT Tép;f the
omm
{O>——{128_TX_BCLK LDOS_INVDD_SPK connector
{O—is_TX_Fs SPK N ;
>——12s RX_DIN SPK_P
{__>——I12s RX_BCLK co
{ >——{12S_RX_FS ATHF
oL OUT HP_L i AN Sleeve of
< —PLL_ Optional |||—{ Optional »—||IVSSA 3.5mm
Vssa HP R Il A connector
/ss - Il W
c10 Vin_5V
s 4TuF Vin_5V
2.2k HP_VCOM R z i
ohm
c15 b R3S —
) o | micn_L WKPN 10kohm$ 2, ohr@
1032 |F{micp_L RSTN Rifg of the
cs ;
c17] LDO18_OUT/VDD - = connector
o [F—{MmicN_R VDDA 0.1pF [ 1WF
R C18 ”_ MICP_R c1 L J_ Cc2
1uF 4.7uF 0.1yF  —
2R27k > 2R§k ves Vs
: : VSSA
ohm ohm R1
R8 Optional 9
2.2k AW —MIC BIAS 0 ohm
pr, 1 R4 . . VSS_sPK
=~Cc19  0ohm W = VSSIO
Vaor 4.70F £ s
cs [ Los cal o
10uF ==c6 ¢ = C4 Vss  Vssa
WL TTOAMFI0WFT T dr

Figure 1

Vss Vssa

SNAUDO01BMJG with MIC in Differential Mode and Headphone in AC-coupled Mode

The information in this appendix is not part of the product specification, and Sonix does not warrant its accuracy or completeness. Users are responsible for determining suitability of components for their purposes, as well as validating and testing the design implementation to
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SNAUDO01 Schematics

Vss Vss Vin_5V
=5 =5 @]
SNAUDO01BMJG q
C11 Cc12
[_>——{MCLK 1opF | _|0.4pF |
s T oL Lcu
— SDA 10pF 0.1uF
LDO33_OUT/VDDIO 1 .
12S_TX_DOUT T;lgpsof the
.5mm
125 TX_BCLK LDOS_IN/VDD_SPK connector
12S_TX_FS SPK N w
12S_RX_DIN SPK_P
[2S_RX_BCLK co
[2S_RX_FS ATYF
HP_L M Sleeve of
PLL_OUT - l .
_ Optional 1 Optional >—||IVSSA 3.5mm
HP_R I I A connector
C10 Vin_5V
47uF Vin_5V
HP_VCOM
- R2 E z R3 | |
MICN_L WKPN 10k ohm < Z10k ohnﬂ
MICP_L RSTN Ring of the
3.5mm
10k ohm C17 LDO18_OUT/VDD cs L = c7 connector
|F—{MICN_R 0.1pF 1uF
) 1uF VDDA |
C18I |_ MICP_R c1 L J_ Cc2
1uF 4.7uF 0.14F =
R7 L R6 VSS Vss
22kZ T 2.2k VSSA
RS ohm ohm R1
2ok < Optional MIC_BIAS 0 ohm
ohm R4 N VSS_SPK
L TFC19 oohm m S vssio
47yF x 2
Vssa fH > >
Vas cs5 e -
Note: SSA 4 1
1. MIC_BIAS: C19 should be close to the IC . 10“'d—_:£-1 HF C3J—_:: ca Ve Ve
2. VREF: C5 and C6 should be close to the IC . 10pF 0.1uF
3. VMID: C3 and C4 should be close to the IC . [ I
4.1LDO: C1, C2, C11, C12, C13, and C14 should be close to the IC . L L
5. 1°C: SCL and SDA pins must be pulled up with an external pull -up resistor. \/_SS \/S_SA

Figure 2 SNAUDO01BMJG with MIC in Single-ended Mode and Headphone in AC-coupled Mode
The information in this appendix is not part of the product specification, and Sonix does not warrant its accuracy or completeness. Users are responsible for determining suitability of components for their purposes, as well as validating and testing the design implementation to
confirm system functionality.
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o~
ow
>

—W—i

R5
2.2k
ohm

C13
1uF ”_

C14 |
1pF Iy

C15)

1pF |

R8

22k S
ohm

Note:

1. MIC_BIAS: C17 should be close to the IC .
2. VREF: C5 and C6 should be close to the IC .
3. VMID: C3 and C4 should be close to the IC .

VSSA

R7

2.2k
ohm

R6

2 22

ohm

— C17
4.7uF

Vssa

4.LDO: C1, C2, C9, C10, C11, and C12 should be close to the IC .
5. 1C: SCL and SDA pins must be pulled up with an external pull -up resistor .

Figure 3

C16
1uF ”_

Optional

R4
0 ohm

SNAUD01BMJG

MCLK
scL

SDA
12S_TX_DOUT
12S_TX_BCLK
12S_TX_FS

12S_RX_DIN
12S_RX_BCLK

12S_RX_FS
PLL_OUT

MICN_L

MICP_L

MICN_R

MICP_R

MIC_BIAS

VREF

LDO33_OUT/VDDIO

LDO5_IN/VDD_SPK

HP_R

HP_VCOM

WKPN

RSTN
LDO18_OUT/VDD
VDDA

VSS
VSSA

VSS_SPK
VSSIO

VMID

SNAUDO01 Schematics

Vss Vss Vin_5V
= = @)
co '1010
10uF ] _|0.1pF |
T el Lcr
10uF 0.1uF
Tip of the
3.5mm
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) HP_VCOM A HP_ VCOM Sleeve of
Optional Optional  ¢—0 3 5mm
2A'%% connector
Vin_5V
HP_VCOM Vin_5V
R2 R3 ||
10k ohm < 10K ohmm
Ring of the
cs 3.5mm
01”,:__ _:1IJF connector
al | e '

4.7uF 0.1uF

R1
5 0 ohm

cs [ Los el Lo,
10uF‘|’_‘T).1 pF10pF|’__‘O_1 uF

Vssa

VSS
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SNAUDO01BMJG with MIC in Differential Mode and Headphone in Capless Mode
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Note:

<
»
»
>

R5
2.2k
ohm

SNAUD01BMJG

MCLK
SCL
SDA

C15
1pF”_

C16 |

1pF |
C17

1uF |
C18|

R8
2.2k
ohm

R7
2.2k
ohm

i

VSSA

1. MIC_BIAS: C19 should be close to the IC .
2. VREF: C5 and C6 should be close to the IC .
3. VMID: C3 and C4 should be close to the IC .

4.LDO: C1, C2, C13, and C14 should be close to the IC .

T C19
4.7uF

VSSA

1pFl

Optional

R4
0 ohm

[2S_TX_DOUT
12S_TX_BCLK
12S_TX_FS
12S_RX_DIN
12S_RX_BCLK
12S_RX_FS
PLL_OUT

MICN_L

MICP_L

MICN_R

MICP_R

MIC_BIAS

LDO33_OUT/VDDIO

LDO5_INVDD_SPK

SPK_N
SPK_P

HP_L

HP_R

HP_VCOM

WKPN

RSTN
LDO18_OUT/VDD
VDDA

VSS
VSSA

VSS_SPK

013;:__|_c14
10uF __",'o.mF

Vin

SNAUDO01 Schematics

c1 L J_ c2
4.7uF 0.1uF =
Vss

R1
0 ohm

=]
s VSSIO
s

5. 1°C: SCL and SDA pins must be pulled up with an external pull -up resistor.

Figure 4
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SNAUDO01BMJG in 3.3V Application

Tip of the
3.5mm
connector
C9
47uF
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Optional |||—{ Optional
1 A
J Wy
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R2 Z
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>—|||vSSA 3.5mm

connector
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SNAUDO01 Schematics

s U Vin_33V
. 1uF SNAUDO1BKXG
Vin_33V
0O LDO5_IN/VDD_SPK SPK_N R2
SPK_P SPK 10K
LDO33_OUT/VDDIO
RSTN
1 cn
VSSIO T 1uF
— VSS_SPK
Vss [ >——MeLK LDO18_OUT/VDD 1
[ >—scL 1 c3 Vss
—T 1uF
— SDA VDDA
VSSA
¢ i2s T pout 4 L
WF —T— R2
12S_TX_BCLK Vssa
C>_ — A VREF 2.2K
CO—l28.TXFs MICN_L S
1uF ( MIC
[ >—12s RX DIN MICP L c6
- 1uF
{__>—12S_RX_FS MIC_BIAS A
{>—{128_RX_BCLK VMID R1
2.2K
c10 c9
Note: 1uF 1uF
1. VMID: C10 should be close to the IC.
2. MIC_BIAS: C9 should be close to the IC.

3. VREF: C4 should be close to the IC.
4.1LDO: C1 and C3 should be close to the IC.
5. 1°C: SCL and SDA pins must be pulled up with an external pull-up resistor.

Figure 5 SNAUDO01BKXG in 3.3V Application

VSSA
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SNAUDO01 Schematics

Vin_5V

R2
10K

C11
1uF

(] we

C10

1 c
—7 W SNAUDO1BKXG
LDO5_IN/VDD_SPK SPK_N
Vout_33V SPK_P
o L LDO33_OUT/VDDIO RSTN
i .
1uF
? VSSIO
— VSS_SPK
/e MCLK -
Vss [ O— LDO18_OUT/\/DD
[ >—scL
C—|son VDDA
VSSA
<} 12S_TX_DOUT
{__ >—12S_TX_BCLK VREF
{O>—12s_TX Fs MICN L
[ >——{12S_RX_DIN MICP L
{_ >—I2S_RX_FS
MIC_BIAS
{__>—{128_RX_BCLK VMID
Note:

1. VMID: C10 should be close to the IC.

2. MIC_BIAS: C9 should be close to the IC.

3. VREF: C14 should be close to the IC.

4. LDO: C1, C2, and C3 should be close to the IC.

1uF

5. I°C: SCL and SDA pins must be pulled up with an external pull-up resistor.

Figure 6

SNAUDO01BKXG with Speaker and MIC in Simultaneous Operation in Differential Mode
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Vout_33V

O o

Cc2
1uF "]

|_

H

VSS

Note:

1. VREF: C4 should be close to the IC.
2. LDO: C1, C2, and C3 should be close to the IC.

SNAUDO01 Schematics

3. I’C: SCL and SDA pins must be pulled up with an external pull-up resistor.

Figure 7

SNAUDO01BKXG with Speaker

L e U Vin_5V
1uF SNAUDO1BKXG
LDO5_IN/VDD_SPK SPK_N R2
SPK_P SPK 10K
LDO33_OUT/VDDIO
- RSTN
—L_ c11
VSSIO =
MCLK VSS_SPK
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{__>—12s_TX_BCLK bl Vs
- VREF
{_ >—I2S_TX_FS MICN_L
[ >—I2S_RX DIN MICP_L
{__>—112S_RX_FS MIC_BIAS
{__>—I28_RX_BCLK VMID
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SNAUDO01 Schematics

Vss
N Vin_5V
C1 _
T W SNAUDO1BKXG
Vin_5V
O LDO5_IN/VDD_SPK SPK_N}—— R2
O— LDO33_OUT/VDDIO RSTN
o L
TuF TI VSSIO e
— VSS_SPK bl
/e MCLK -
Vss [ >—Mmc LDO18_OUT/VDD 1
[ >—|scL 1 s Vss
—T1— 1uF
< >——SDA VDDA
VSSA
< }—{12s_TX_DOUT
{_ >—128_TX_BCLK VREF—— Vssa 232%(
{O>—128.TX Fs MICN_L o
- 1uF MIC
[ >—12S RX_DIN MICP L c6
- 1uF
{__>—{I12S_RX_Fs
- MIC_BIAS AVAVAY:
{__>—128_RX_BCLK VMID R1
2.2K
c10 C9
1uF 1uF
Note:
1. VMID: C10 should be close to the IC.
2. MIC_BIAS: C9 should be close to the IC. I

3. LDO: C1, C2, and C3 should be close to the IC.

4. 1°C: SCL and SDA pins must be pulled up with an external pull-up resistor.

Figure 8

SNAUDO01BKXG with MIC
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