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Table 1 lists the order information.
Table 1. Order Information

OUTPUT PVDD | OPERATING
PART CH DIGITAL PACKAGE
ORDER NUMBER PACKAGE MARK POWER (TYP) TEMP
NUMBER | (#) INPUT OPTION
W) M ¢S
AU6815ATSSOP28P | AU6815 2 | TSSOP-28 | TSSOP28P |2 x 25W Yes 21V -40-85 3000

Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration of the AU6815 .

DGND | 1 O -8 | PVDD
DVDD | 5 ,7 LPVDD
ADR/GPIOO | 5 6 LOUTP A+
VRDIG | 4 5 | BST_A+
GPIO1/NC 5 21 | PGND
LRCLK | . 23 | OUTA-
SCK | . |BSTA
3 AU6815M 3
SDIN | ¢ .,y LBSTB-
GPIO2 | ¢ o OUTB-
SDA | 10 19 |POND
scL| g3 | g LBSTB:
PDN 1 T OUT B+
AVDD ! 13 16 Pvi
AGND | ., 15 | PVDD
Figure 1. Pin Configuration
Table 2 lists the pin functions
Table 2. Pin Functions
NAME POSITION | TYPE™ DESCRIPTION
DGND 1 P Digital ground
DVDD 2 P 3.3V or 1.8V digital power supply
Different I2C device address can be set by selecting different pull-up resistor to
ADR/GPIOO 3 Dl/O DVDD. Or it can be used as GPIO0 and can be configured as FAULT.
Internally regulated 1.8V digital supply voltage. This pin must not be used to drive
VR_DIG 4 P .
external devices.
GPIOT/NC 5 DI/O |Optional for GPIO1 or NC or DGND.
\Word select clock for the digital signal that is active on the serial port's input data
LRCLK 6 DI line. In IS, LJ, and RJ, this corresponds to the left channel and right channel
boundary. In TDM mode, this corresponds to the frame sync boundary.
SCLK 7 DI Bit clock for the digital signal that is active on the input data line of the serial data
port.
SDIN 8 DI Data line to the serial data port
GPIO2 9 DO Defou_Jlt as serial Audio data output Sdout or use as a common GPIO with multi
funcions.
SDA 10 DI/O |I2C serial control data interface input/output
SCL 11 DI I2C serial control clock input
S Power-down, active-low. PDN places the amplifier in Shutdown, and turns off all
PDN 12 DI . L .
internal regulators. Low—Power down device; High—Enable device.
Internally regulated 5V analog supply voltage. This pin must not be used to drive
AVDD 13 P .
external devices.
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NAME POSITION | TYPE™ DESCRIPTION
AGND 14 P Analog ground
PVDD 15, ]268 27 P PVDD voltage input
OUT_B+ 17 O Positive pin for differential speaker amplifier output B+
BST B+ 18 p Connection point for thg OU.T_B+ bootstrop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_B+
PGND 19, 24 P Ground reference for power device circuitry. Connect this pin to system ground.
OUT_B- 20 O Negative pin for differential speaker amplifier output B
BST B- 21 p Connection point for thg OU.T_B— bootstrop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_B-
BST A- 22 p Connection point for thg OUI_A— bootstrop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_A-
OUT_A- 23 O Negative pin for differential speaker ampilifier output A-
BST A+ 25 p Connection point for thg OU.T_A+ boots?rop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_A+
OUT_A+ 26 (@] Positive pin for differential speaker amplifier output A+
PowerPAD P Connect to the system ground

Note: Al = Analog input, AO = Analog output, DI = Digital Input, DO = Digital Output, DI/O = Digital Bi-directional
(input and output), P = Power, G = Ground (0V)
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 3 lists the absolute maximum ratings of the AU6815 . Free-air room temperature 25°C, unless otherwise
noted.

Table 3. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Low-voltage digital supply, DVDD -0.3 3.9
PVDD supply, PYDD -0.3 32

Voltage o v
DVDD referenced digital inputs®, Vipigin -0.3 Vovop + 0.5
Voltage at speaker output pins, Vispk_outxx) -0.3 32
Ambient operating, Ta -25 85

Temperature °C
Storage, Tsg -40 125

Note 1: Stresses beyond those listed under Table 3 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 5. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability. .

Note 2: DVDD referenced digital pins include: ADR/FAULT, LRCLK, SCLK, SCL, SDA, SDIN, and PDN.

5.2 €SD RATINGS
Table 4 lists the ESD ratings of the AU6815 .
Table 4. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE [UNITS
) Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +2000
Electrostatic
Discharge V (eso) Cﬁg?é?ed-device model (CDM), per JEDEC specification JESD22- 500 v

Note 1: The JEDEC document JEP155 indicates that 500V HBM allows safe manufacturing with a standard
ESD control process.

Note 2: The JEDEC document JEP157 indicates that 250V CDM allows safe manufacturing with a standard
ESD control process.
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5.3 RECOMMENDEDOPERATING CONDITIONS

Table 5 lists the recommended operating conditions for the AU6815. Over operating free-air temperature
range, unless otherwise noted.

Table 5. Recommended Operating Conditions

PARAMETER SYMBOL CONDITIONS MIN NOM MAX UNITS
DVDD 1.65 3.63
Power Supply Inputs V(POWER) PVDD 45 o1 \'
Minimum Speaker Load Repi BJ\LIS"DOS;(@')W < VOUTpea / OCEnies | 3.2 Q
. PBTL Mode (4.5V = VOUTpeak / (2 x

Minimum Speaker Load Rspk PVDD = 21V) OCEmges) 1.6 Q
Minimum Inductor Value in

LC Filter under Short-Circuit Lour 1 4.7 uH
Condition

Note: The minimal speaker load is limited by OCE threshold. If output peak current < 5.5A, AU6815 also
supports lower speaker load with high PVDD. For BTL, the OCE threshold is 5.5A (typical); For PBIL, the
OCE threshold is 11A (typical). The minimal speaker load depends on the output peak voltage.

5.4 THERMAL INFORMATION

Table 6 lists the thermal information for the AU6815 .
Table 6. Thermal Information

PARAMETER SYMBOL TSSOP-28 UNITS
Junction-to-Ambient Thermal Resistance ReJa 30 °C/W
Junction-to-Case (Top) Thermal Resistance ReJc top) 13 °C/W
Junction-to-Board Thermal Resistance Ress 2 °C/W
Junction-to-Top Characterization Parameter Wyr 0.3 °C/W
Junction-to-Board Characterization Parameter T 11 °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJc (ot — °C/W

Page 6 of 54 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the AU6815. Free-air room temperature 25°C, unless otherwise

noted.
Table 7. Electrical Characteristics
PARAMETER SYMBOL CONDITIONS MIN TYP MAX Ug”T
DIGITAL I/O
Input Logic High Current
Level for DVDD Referenced [IH] Vipigin) = Vbvbp 5 HA
Digital Input Pins
Input Logic Low Current
Level for DVDD Referenced [1L] Vipiginy = OV -5 HA
Digital Input Pins
Input Logic High Threshold
for DVDD Referenced Digital VIH(Digin) 70% Vbvpp
Inputs
Input Logic Low Threshold
for DVDD Referenced Digital VIL(Digin) 30% Vbvop
Inputs
Output Logic High Voltage Voroign) lon = 2MA 80% Vovon
Level
Output Logic Low Voltage Vouoign) low = ~2mA 20% Vovon
Level
I12C CONTROL PORT
Allowable Load
Capacitance for Each 12C Curacy 400 pPF
Line
Support SCL Frequency fscLifast) No wait states, fast mode 400 kHz
Support SCL Frequency fscL(slow) No wait states, slow mode 100 kHz
SERIAL AUDIO PORT
Required LRCLK/FS to SCLK t 5 ns
Rising Edge Delay pLyY
Allowable SCLK Duty Cycle Dscik 40% 60%
Supported Input Sample fs 32 192 KHz
Rates
Supported SCLK
Frequencies fscuk 32 64 fs
SCLK Frequency fscik 24.576 MHz
SPEAKER AMPLIFIER (ALL OUTPUT CONFIGURATIONS)
Quiescent Supply Current PDN =2V, PVDD = 12V, LC filter =
lec 10pH + 0.68uF, Fsy = 768kHz, BD 29 mA
on PVDD :
modulation, Play mode
Quiescent Supply Current PDN =2V, PVDD = 12V, LC filter =
lec 10uH + 0.68uF, Fsy = 768kHz, 1SPW, 18 mA
on PVDD
Play mode
Quiescent Supply Current | PDN =2V, PVDD = 12V, Output Hi- 7 mA
on PVDD e Z Mode
Quiescent Supply Current | PDN =2V, PVDD = 12V, Sleep 2 mA
on PVDD e mode
Quiescent Supply Current on | PDN =2V, PVDD = 12V, Deep 4 A
PVDD e Sleep mode H
Quiescent Supply Current on | PDN=2V, DVDD=3.3V, Play mode 165 mA
DVDD e and Hiz mode :
Quiescent Supply Current on | PDN=2V, DVDD=3.3V, Sleep mode 800 A
DVDD e and deep sleep mode H
Quiescent Supply Current on | PDN=0V, DVDD=3.3V, shut down 14 A
DVDD ©° mode : H

© 2022 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UglIT
Turn-Off Time fott Excluding volume ramp 10 ms
Value represents the "peak
. voltage" disregarding clipping
Programmable Gain AVEPKAMP) | e to lower PVDD. Measured at 4.87 295 v
0dB input (1FS).
Amplifier Gain Error AAvspecavpy | Gain = 26VP/FS 0.5 dB
Switching Frequency of the ¢ 260 kHz
Speaker Amplifier SPK_AMP 768 kHz
Drain-to-Source on Resistance
of the Individual Output Rbscon) FET + Metallization 110 mQ
MOSFETs
Over-Current Error Threshold OCEres OUTxx overcurrent error threshold 5.5
PVDD Over Voltage Error
Threshold N OVEmrescevoo) 23
PVDD Under Voltage Error
Threshold N UVErgesevo) 42 v
Over Temperature Error o
Threshold OTErres 160 C
Over Temperature Error . o
Hysteresis OTEnysterss 10 c
?;sér?mpem"ure Warning OTWies: | Read by register 0x73 bit 3 146 °C
Cf;sggmpem"ure Warning OTWimes2 | Read by register 0x73 bit 2 135 °C
Over Temperature Warning OTWniess | Read by register 0x73 bit 1 125 °C
Level 3
Cf;sgjmpem"ure Warning OTWimesa | Read by register 0x73 bit 0 13 °C
SPEAKER AMPLIFIER (STEREO BTL)
Measured differentially with zero
i input data, programmable gain _
Amplifier Offset Voltage 1 Vos| configured with 29.5Vp gain, 5 5 mV
VpvoD = ]2V, BD mode
Vevop = 12V, RSPK = 4Q), f = 1kHz, W
THD+N=1% 13.8
Vpvop = 12V, RSPK = 4Q), f = TkHz, W
THD + N = 10% 17
Vpvop = 18V, RSPK = 6Q), f = TkHz, W
Continuous Output Power P THD + N=1% 234
(per Channel) PO Nevop = 18V, RSPK = 6Q, f = TkHz, W
THD + N = 10% 28
Vevop = 21V, RSPK = 6Q), f = TkHz, W
THD+N=1% 25
Vpvop = 21V, RSPK = 6Q), f = TkHz, W
THD + N = 10% 32
\ = 12V, Fsw = 768kHz, SPK_GAIN
Total Harmonic Distortion and =PV1D§9Vp/FS T.WC-filter BD mode 0.02 %
Noise (Po = 1W, f = TkHz, Rspk THD+Nspk : : !
= 6Q) Vevop = 18V, Fsw = 768kHz, SPK_GAIN 0.02% %
= 20.8Vp/FS, LCHilter, BD mode ’
Vevop = 12V, Fsw = 768kHz, LCfilter, 34
Idle Channel Noise (A- | Load = 6Q LV
Weighted) NGO Novop = 18V, Few = 768KHz, LCHilter, RS
38
Load = 6Q
A-Weighted, -60dBFS method.
Dynamic Range DR PVDD = 24V, SPK_GAIN = 114 dB
29.5Vp/FS
Page 8 of 54 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UglIT
signal-o-Noise Ratio SNR ﬁ' Vxleé%?;i?iersfj’rﬁr\‘/%%dﬁ 2]\;" THD 108 dB
Injected noise = TkHz, 1Vrws, PVDD
Power Supply Rejection Ratio = 12V, input audio signal = digital 109 dB
Ksve zero
Crosstalk (Worst Case
between Left-to-Right and X-talkspk f = TkHz 92 dB
Right-to-Left Coupling)
AMPLIFIER (MONO PBTL)
Vevop = 12V, SPK_GAIN = 16.5Vp/FS,
10pH + 0.68pF filter, Rspx = 4QQ, BD 0.03%
Toto_|l Harmonic Distortion and THD+Nspi mode
Noise (Po = 1W, f = 1kHz) Vevop = 24V, SPK_GAIN = 29.5Vp/FS,
10pH + 0.68pF filter, Rspx = 4Q), 0.04%
1SPW mode
signal-o-Noise Ratio SNR ”: meé%r;;i?'léifeel”ir\‘/%egio] ;3 THD 114 dB
Injected noise = TkHz, 1Vrws, PVDD
Power Supply Rejection Ratio Ksvr = 19V, input audio signal = digital 75 dB
zero
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5.6 TIMING REQUIREMENTS

Table 8 lists the timing.

Table 8. Timing

PARAMETER SYMBOL MIN NOM MAX UNITS
SERIAL AUDIO PORT TIMING
SCLK Frequency fscik 1.024 MHz
SCLK Period tscik 40 ns
SCLK Pulse Width, Low fscikL 16 ns
SCLK Pulse Width, High fscikn 16 ns
SCLK Rising to LRCK/FS Edge fsi 8 ns
LRCK/FS Edge to SCLK Rising Edge tis 8 ns
Data Setup Time, Before SCLK Rising Edge tsu 8 ns
Data Hold Time, After SCLK Rising Edge tou 8 ns
Data Delay Time from SCLK Falling Edge tors 18 ns
I2C BUS TIMING - STANDARD
SCL Clock Frequency fscL 100 kHz
Bus Free Time Between A STOP and START Condition taur 4.7 Ms
Low Period of the SCL Clock flow 4.7 Ms
High Period of the SCL Clock thi 4 us
Setup Time for (Repeated) START Condition trs-su 4.7 Ms
Hold Time for (Repeated) START Condition fsHp 4 Ms
Data Setup Time to-su 250 ns
Data Hold Time to+D 0 3450 ns
Rise Time of SCL Signal fscLr 20 +0.1Cg 1000 ns
Condiion and After An Aknowledge Bif e |20+0.1Cs 1000 ns
Fall Time of SCL Signal tscLr 20 +0.1Cg 1000 ns
Rise Time of SDA Signal fspar 20 +0.1Cg 1000 ns
Fall Time of SDA Signal fspar 20 +0.1Cg 1000 ns
Setup Time for STOP Condition tr-su 4 Ms
Capacitive Load for Each Bus Line Cs 400 pPF
I2C BUS TIMING - FAST
SCL Clock Frequency fscL 400 kHz
Bus Free Time Between A STOP and START Condition taur 1.3 Ms
Low Period of the SCL Clock tlow 1.3 Ms
High Period of the SCL Clock i 600 ns
Setup Time for (Repeated) START Condition trs-su 600 ns
Hold Time for (Repeated) START Condition tRs-HD 600 ns
Data Setup Time to-su 100 ns
Data Hold Time to+D 0 900 ns
Rise Time of SCL Signal fscLr 20 +0.1Cg 300 ns
w |
Fall Time of SCL Signal tscLr 20 +0.1Cg 300 ns
Rise Time of SDA Signal fspar 20 +0.1Cg 300 ns
Fall Time of SDA Signal fspar 20 +0.1Cg 300 ns
Setup Time for STOP Condition tr-su 600 ns
Pulse Width of Spike Suppressed tsp 50 ns
Capacitive Load for Each Bus Line Cs 400 pPF
Page 10 of 54 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.
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6. TYPICAL CHARACTERISTICS

Free-air room temperature 25°C (unless otherwise noted). Measurements were made using AU6815 EVM
board and Audio Precision System 2722 with Analog Analyzer filter set to 20kHz brickwall filter. All

measurements were taken with audio frequency set to 1kHz unless otherwise noted.
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Figure 7. THD+N vs. Frequency (BTL)

Figure 8. THD+N vs. Frequency (BTL)
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© 2022 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 11 of 54



AUL815

5K 45 DSP [ 2 X 25W %'+ Class D & M MUK A%

10.24% i i
BTL
5.12% |- PVDD =12V
BD Mode /
2.56% |- 8Q Load
1.28% /
Z
o 0.64%
. |
0.32% I
0.16% l
0.08% /
0.04% /
0.02%
05 25 45 65 85 105 125 145
OUTPUT POWER (W)

Figure 7. THD+N vs. Output Power (BTL)
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7. PARAMETER MEASUREMENT INFORMATION
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Figure 2. Serial Audio Port Timing in Slave Mode
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Figure 3. I2C Communication Port Timing Diagram

© 2022 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 13 of 54



AUG815
A A 25451 DSP {11 2 X 25W $15 71 Claiss D #5510 2k 52

8. i¥4mfmit
8.1 ik

AU6815 F-Zith 6 MERAr 4Lk, f:

o —/Mirfk DAC

o 32bit FHEE &S DSP

o HMEERI Class D

o 12C =il

o {RAPIBHEAPA L ADC HT IR AL

PVDD fft i i [E T A 4.5V # 21V, DVDD 3¢ #F 3.3V 53 1.8V 4. 4h AU6815 F2{EH > GPIO, AJ LKL B p[nl 7
TR E HoAl GPIO Thfig, filln fault. b4k AU6815 S HF 32k-192K 4 N KFEZR

8.2 IR IRIEE

3.3/1.8Vv 4.5V-25V
- -
=N LT 1
< | T < T 3T
DvDD VR_DIG } AVDD PVDD1/2/3/4
—{ wo | | LDO 5V ——
Closed-Loop Feedback
10 ii
ADR/FRULY|  '25/TOM
>
> >
Audio DSP f Bz"ge
Subsysts igi
ubsystem Digital 1o ?WM Gate Driver
Conversion &
PDM o 3| OC/DC Protect
Modulator -
PLL & OSC |
Closed-Loop Feedback
| AGND PGND 1/2
GPIO or DGND ';I; é

Figure 4. Functional Block Diagram
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8.3 #5i4iiAA

8.3.1 BITE RO LINE
AUG6815 7 1) & A N e i AN L B 4 N R s
Table 9. Audio Data Formats, Bit Depths, and Clock Rates

FORMAT DATA BITS MAXIMUM LRCLK/FS FREQUENCY (kHz) SCLK RATE (fs)
12S/LJ/RJ 32,24, 20, 16 32to 192 64, 32
32 128
DM 322420 16 44.1, 48 128, 256, 512
96 128, 256
192 128
8.3.2 Fi{hfZ 1L Ktk &
AU6815 L Frit a2 1k 5 B shik N\ Hiz 8 HAK TR R, e E STl EshikE .
8.3.3 ELRMMTRHEER

AU6815 CHFTELEgnt EQ 2528, IAME S A ANV RAE R RE. @HE T HUN T 8
sleep SRAS G F T RAE V) o

8.3.4 BITE

AU6815 ST 128 #3K:

LRCLK/FS |

SCLKE j—l_f__ﬂj—l_

Audio data word = ilﬁ-bit, SCLK = 32, 64f,

|
i
Audio data word ::
|
|

-t

S O - EM A AL

% pop &, HHEN Hiz o3

1t

g

Left-channel l Right-channel f

DATA ||2| e |_15||6| | 1|2| .. |15|15|
X X X X
MSE LSB MSB LSB

24-bit, SCLK = 64f;

DATA [T=] 51 | =] - E
X X
| MSsB LSB | MSB LSB
| |

Audio data word =3 32-bit, SCLK = 64f; |

| |
| |

DATA i[z] FiE[7T=] --- E1E8
LY I ,?' I
' MsB LSB ' MSB .

Figure 5. Left-Justified Audio Data Format
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}4 1t, >
LRCLK/FS 1 [ Left-channel Right-channel | !
[ b

s VUAFIAAL VRS - UIAFFIAL - 160 ARSI
Audio data word £ #a-bit, SCLK = 32, 64f,

| i
. | X
I I : |
DATA : i1z] --- [=)e] : 18 [5]z5] | I
L L # ||
1 MsB LS8 1 MsB LSB N
I I ;!
Audio data word k 24-bit, SCLK = 64f; I ! |
Il o I I
ol o
DATA ' T2 13| ' [TTz] - 5] | I |
| ! L
X / I f i
I MSEB LSB Lo M5B L5B I I
ol ol I
Audio data word L 82-bit, SCLK = 64f, L ! i
N N |
DATA : 1]z [l =] --- [51]32
R A X Al
v MSEB Lsg " ! MSE LSE

I°S Data Format; L-channel = LOW, R-channel = HIGH

125 Data Format; L-channel = LOW, R-channel = HIGH

Figure 6. 12S Audio Data Format

e 1t P‘
|
LRCLK/FS Left-channel i Right-channel

scc  AUIRAL- - AR - VRAAASL - TAIRA - LSS

| | |
Audio data word =i16-bit, SCLK = 32, 64f, i i
| |

DATA |1|2| |15||E: |1|2| |15|15
X .
MSBE LSB MSBE LSB

|
|
|
|
|
|
I
Audio data word :: 24-hit, SCLK = B4f;
|
[
|
|
|
|

DATA |1|1| cas |25|1-1 |1|1| e |23|2r.|
X A X #
MSEB LSB MSE LSB

Audio data word = 32-bit, 5CLK = 64f,

DATA 1H| EETE] - - 3132
R X 7
! MSB LSBE ' MSE LSE

Right-Justified Data Format; L-channel = HIGH, R-channel = LOW

Right-Justified Data Format; L-channel = HIGH, R-channel = LOW
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Figure 7. Right-Justified Audio Data Format

k.

| 1/
! . |

LRCK/FS —T * r

|_1|_

Audio dataword = 1é-bit_ Offset=10

DATA 12| - [1s]s]i 2] - [15]:8]
! ® Daasioti /% N DataSit2 /)
I MsB LSB MSE LSB

|
Audio data word = 24-bit, Offset =0

I
I
|
|
I
I
1
|
|
I
I
i

f |
|

DATA 1|2| 23|24 1] 2 - |23|24| 1|
I
I
|
|
I
I
I
I
|
]
]
1

'\ Data Slot 1 f ‘\

|
| MsB LSB MSB

LSB
I

1
Audio data word = 32-bit, Offset =0

DATA |1 |2 | |31|32| 1 |2 | |31| 32' | 1|
X / /! i
MSB LSB LSB

TDM Data Format with OFFSET =0
In TDM Maodes, Duty Cycle of LRCE/FS should be 1x SCLE at minimum. Rising edge is considered frame start.

Figure 8. TDM 1 Audio Data Format

A

1 ."rs

Y

OFFSET =1 |

LRCK/FS

|
Co
Audio dataword = 1 B—biq Offset = 1

8 N 5 3 3 N [
R\ Data Slot 1 /‘ k\ Data Slot 2 /‘

|
| MSB LSB  MsB LSB
|

T

DATA

Audio data word = 24-bi

|23|24| 1 | 2| |23|24|
K Data Slot 1 /’ .\ Data Slot 2 /’

MSB LSB MSB LSB

DATA

_mwm__k_m_
ﬂ

Audio data word = 32-bif, Offset = 1

1 |2 | |31|32|1 |2| |31|32|
! '\ Data Slot 1 f Data Slot 2 f

MSE LSB LSB

TDM Data Format with OFFSET =1
In TOM Modes, Duty Cycle of LRCK/FS should be 1x SCLK at minimum. Rising edge is considered frame start.

DATA

Figure 9. TDM 2 Audio Data Format

8.3.5 HFHFIMAIE

AU6815 DSP ¢ #72 Fl S UG BE (S ykah i), BeE LEREIARS 2.0, @&KE 1.1 803 2.1 80 2.2 #:0.
1. M= SRC + 2*15*EQ + 1-band DRC + AGL

2. HrifEREZL: SRC + 2*15 EQs + 3-band DRC + AGL + 3 post-EQ

3. E#E=N: SRC +2*15 EQs + DPEQ + 3-band DRC + AGL + 3 Post-EQ
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Kb FARM - XNRE TG, % TFEr U ER AR E A,

8.3.6 ThiUEmiEE
R, ARG R R

'@ Digital Gain____| ‘e Analog Gain o
| 1 ~ Ll
j H 1 H
i |
: : : Closed-Loop Class D Amplifier
] |
H H : Full Bridge > SPK_OUTA+
™ FowerStage
——m Gate Drives a SPK OUTA-
- Serial Audi - » -
*| Audio processin »
SEI.'IE| A audio P g Digital to.PWM
Audio In Port » > Conersion
. » SPK_CUTB+
[ Gate Drives Full Bridge
! Power Stage
B
— SCL —::I » SPK_OUTE-
12C Interface Control Register x -
<« 5DA — Closed-Loop Class I Amplifier

Figure 10. Speaker Amplifier Gain

P B 4 o SLE A R 75, BI %74 0x54, Book 0, page0. xR it peak {4 & . 1th4h DSP #57)t
ARG E G, H2 %3 i i 2] AGL DRC H [ TRRFR 1.

Table 10. Analog Gain Setting

AGAIN(4: 0) GAIN (dBFS) AMPLIFIER PEAKOUTPUT VOLTAGE (V)
00000 0 29.5
00001 -0.5 27.85
11111 -15.5 4.95

8.4 DEVICE FUNCTIONAL MODES

8.4.1 SOFTWARE CONTROL

The AU6815 it 12C B S8 H#FATHCE, fmsCHF 400kHz 12C. HEEIHESEM NI ET: 12C COMMUNICATION
PORT

e BIL mode
e PBIL mode
8.4.1.1 BTL MODE

£ BIL AT, Aot P RR AN, 2050 e i iR ANAS Al e i o RS S8k B, IXMBE AN, DSP HUEALHE, fay i #8
SCHFPASIBCE . AU6815 Jf HFT LASCHF H i o¢ P — AN, (Ho2 53 4h—MEIE ] LLIE S TAE .

8.4.1.2 PBTL MODE
AU6815 it 7] DL+ PBTL #5X,, PBTL 4 B X, 24> BTL RGBT IFRE. AiZERT, Wiz, ks KBRS
A LAER RS, %E%@ll:i%%ﬁﬁﬁuﬁﬂ?ﬁi%%rm:ﬁ’]ﬂ‘ﬂ% IXAN B e T 15 T 06 {E B YA R B TR R B VAR DA R AR 22 ) PR T 168
ﬁﬁf%ﬁﬂﬁ%%ﬂiﬁ MR, 4% 2iEPE PBIL . AZMAEINT, B985 LiEWBIERAREE N PBIL fird .

8.4.2 it FARSIEHI
AU6815 24 5 Fis.
+  Shutdown mode: PDN #ifi/5 /9 #6 LDO #<x K1, B DiFEmAL.

* Deep Sleep mode: HRIZHEIRMZT, 12C EHATLLIER, R4t Es, A4 LDO %4, DSP At
THEFIRES

e Sleep mode. ZMA N, 12C #ilk, ¥ 7#%, DSP #l deep sleep i —FEIEH TAE, HAMELLEZ 5V Analog
LDO £ IE® TAE.

e Output Hi-Z mode: [& 7%t power stage #b, #4tT active JIR#4.
* Play mode. When register 0x03h-D(1:0) = 11, device stays in Play mode.

Page 18 of 54 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.



AV6815
#2259 DSP 19 2X 25W $r5 71 Class D 54100 % Uk

8.4.3 > HIEHIHER
8.4.3.1 BD T1E1ER:
AU6815 3 5 BD Bk, Hih TR,

oOuUTP
—_— ! I
OUTN
Mo Output
OUTP=-0UTHN ov , I | T
Speaker I I I I
Current : : : :
| 1 | I
outP || : : HE
OUTN | ! ' I
: : : : Positive Output
PVCC T T ! T
OUTP-0OUTN ov | I I I
Speaker W
Current l : l :
A === qe=————- qm—————— qm—————— S
- | I I
QUTP ; : : N
| I | |
=T MNegative Output
QUTN | | ! |
QUTP-ouTN OV | | : |
-PVCC T T ! T
Speaker 0A === —————— qemm————— Am—————— q====

Figure 11. BD Mode Modulation
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8.4.3.2 1SPW MODULATION
N T AR 1SPW:

ouTP

OUTN

OUTP-0OUTN ov

Speaker
Current

I
i
I
1
I
1
T
I
|
T Mo Output
I
[
T
I
|
I
I
I
1
I
|

Pasitive Output

OUTP-0UTN ov

Speaker
Current : l :
0

A =TT a--=-==== AT === i AT ===
I I I I
| I | [
I | I I
I I I [
I | I I
QuUTR i | I I
T T T T

—|—I : : —:— Megative Output

OUTN I I I I
| I | [
I | I I
I I I [
OUTP-QUTN ov I I I I
I i I I

-PVCC T T T —
0A I | I I

Speaker i R AT T b D i
Current : H : I

Figure 12. 1SPW Mode Modulation
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8.5 YmizFN=HI
8.5.1 12C SERINL COMMUNICATION BUS
AU6815 7 Fitrife sl fast 12C, Frfr3thk 7707 book, page Fl register 114244

8.6 M\Hlibiik
MALHLHEIE S ADR & AT S, FAAREHE:
Table 11. I2C Slave Address Configuration

ADR PIN
CONEIGURATION MSB USER-DEFINED LSB
4.7kQ to DVDD 0 1 0 1 1 0 0 R/W
15kQ) to DVDD 0 1 0 1 1 0 1 R/W
47kQ) to DVDD 0 1 0 1 1 1 0 R/W
120kQ) to DVDD 0 1 0 1 1 1 1 R/W
8.6.1.1 BEHLB A
BENLE ANA% R
Co?;ﬁm Acknowledge Acknowledgs Acknowladge
i ot = PN
|
/260 e X asXaa)Xar X aoXoeodar Xas s X paxaaXaeXanXaoeesX o7X oeX psxpax03XeeX X ookeih, 7
i - ."Y' A i v A L, " A :
re ﬁlgﬁ%ﬁ?{nss Subaddrass Data Byte Cosntc;]iﬁon
Figure 13. Random Write Transfer
8.6.1.2 i )\
i 5 N A
Coﬁ:?igun Acknowledga Acknowledge Acknowladge Acknowladge Acknowladge
: A S = = S
| .
RAWOORD O OO S
e v A L ~ A i v A L. v A A v A :
Fc Eﬁ;i{;’ﬁﬁfss Subaddress First Data Byte Other Data Byte Last Data Byte Cnif;fi’m
Figure 14. Sequential Write Transfer
8.6.1.3 [EHiEEN
BEALELEC U -
Repeat Start
P
Cfr‘:;‘igm Acknowledge Acknowledge e Acknowledge Ackn’:ﬂ g

! = " = S
R LRYHENNRMEXEENRHEA N KNI 4

A

o
I°C Device Address
and RAW Bit Subaddress and AW Bit

FFC Device Addrass Stop
Data Byta Condition

Figure 15. Random Read Transfer
8.6.1.4 |l FiEEN
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Iy 5 R P 4 T

Repeat Start
Condition Mot
Acknowladge Acknowladge i

Ackmowledge

Start

Condition Acknowledge

| A ~ ~ S
XLNRPHNNRMNNENRHENA N RKEPEXNHIONHCNNEN A

.,

.
°C Device Address FFC Device Addrass
and RIW Bit Subaddress and R/W Bit Data Byte

Stop
Condition

Figure 16. Sequential Read Transfer
8.6.1.5 AT B RS HEMN
AU6815 book #:1Eilit 0x7f 3k NAH R ) book, 0x00 #k AR 1) page, FFX I book, 7t page0. B Hr
HEAN—A book, BRilmtitT page0.
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8.6.2 LT H!
8.6.2.1 FHRIFF

1. ACE ADR/FAULT# E 12C Huhit.
2. @14 DVDD 5 I PVDD, i [al#2 i & Tms B A];
3. fifm PDN
4. 12CH#tA play Z AT A BCE, I HAEOHFE ), HATE 128 I 77
5. # A\ play Z B2t 12S. X5 play B EIA]

DVDD \

PVDD \

| RPNy R B B, AEBPONVIR MR I S0ms, {4
VR_DIGHLJE £ T-0.5V/iF i} $ 75 PDN
\V/ Suggest this sequence
to avoid pop/click
Lz,cmd%‘ T 2SI B i 7E
1’c — = \ Suggest thissequenoe\
to avoid pop/click
Figure 17. Start-up and Power-down Sequence

8.6.2.2 TNHRIFF
1. B IEH TAE.
2. FoE AR HEN Hiz 8L EPIRES, SRS HL1K PDN.
3. %47 10ms
4. Hifik PVDD,#8)5 i fik DVDD;
5. AT R HRE

Fon M\

PAVDD 4.5V

VDD

O00==

Figure 18. Power-Down Sequence

7t PVDD #1 DVDD i H# 2 A, EiHEaT 2> 6ms Bk, bt A\ Hiz #250, A5 H{K PDN, XFR] LA R
i L pop & .
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8.6.2.3 {RIFFNH

8.6.2.3.1 OVERCURRENT SHUTDOWN (OCSD)

Under severe short-circuit event, such as a short to PVDD or ground, the device uses a peak-current detector,
and the affected channel shuts down in < 100ns if the peak current is big enough. The shutdown speed
depends on a number of factors, such as the impedance of the short circuit, supply voltage, and switching
frequency. The user may restart the affected channel via I2)C. An OCSD event activates the fault pin, and the

I2C fault register saves a record. If the supply or ground short is strong enough to exceed the peak current
threshold but not severe enough to trigger the OSCD, the peak current limiter prevents excess current from
damaging the output FETs, and operation returns to normal after the short is removed.

8.6.2.3.2 SPEAKER DC PROTECTION
If the device measures a > 1.9V (Typical) DC offset and continues more than 600ms (typical) on the output

stage, the ADR/FAULT line will be pulled low and set the OUTxx outputs to Hi-Z state to protect speaker,
signifying a fault in register 0x70 in BookO/PageO. This fault report bit in register 0x70 keeps 1 and device
keeps in Hi-Z mode unless it is cleared by register 0x78 in Book0/Page0 manually.

8.6.2.3.3 DEVICE OVER TEMPERATURE PROTECTION
Once the die temperature exceeds 160°C (Typical), device will set the output driver from Play mode to Hi-Z

mode. Over temperature shutdown fault is reported by register 0x72 in Book0/Page0. Set this faults behavior
to Auto-Recovery mode, device will come back to Play mode automatically once the die temperature drops
down to 150°C or device needs re-enter into Play mode by clearing fault with register 0x78 in Book0/Page0.

8.6.2.3.4 DEVICE OVER VOLTAGE/UNDER VOLTAGE PROTECTION
8.6.2.3.4.1 OVER VOLTAGE PROTECTION
Once the PVDD voltage exceeds the OVEmres (pvop) (28.1V Typical), device will set the output driver from Play

mode to Hi-Z mode, and over voltage fault is reported by register 0x71 in Book0/Page0. Once PVDD drops
below 27.5V (Typical), device will come back to Play mode. But this bit still keeps 1 unless cleared by register
0x78 in BookO/Page0 manually.

8.6.2.3.4.2 UNDER VOLTAGE PROTECTION

Once the PVDD voltage drops below the UVEmes ¢pvopy (4V Typical), device will set the output driver from Play
mode to Hi-Z mode, and under voltage fault is reported by register 0x71 in Book0/Page0. Once PVDD rises
above 4.25V (Typical), device will come back to Play mode. But this bit still keeps 1 unless cleared by register
0x0D in BookO/Page0 manually.

8.6.2.3.5 CLOCK FAULT

Wi &4 Clock Halt, SCLK/LRCLK Ratio Error, PLL unlock, FS error, register 0x37 #il register 0x39 25zt Wi, LLiT
O T L I P A7 4R B BN hiz 803 sleep #i30, MMsEIKDi#E. Clock fault o] LLTE 75 A7 4% 0x71 HiHi
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?2. REGISTER MAP

2.1.1 CONTROL PORT REGISTERS

Table 12 lists the memory-mapped registers for the CONTROL PORT. All register offset addresses not listed in
Table 12 should be considered as reserved locations and the register contents should not be modified.

Table 12. CONTROL PORT Registers

OFFSET ACRONYM REGISTER NAME
1h RESET_CTRL Register 1
2h DEVICE_CTRL_1 Register 2
3h DEVICE_CTRL_2 Register 3
Dh RESET_CTRL_2 Register 13
Fh I12C_PAGE_AUTO_INC Register 15
28h SIG_CH_CTRL Register 40
2%9h CLOCK_DET_CTRL Register 41
30h SDOUT_SEL Register 48
31h 12S_CTRL Register 49
33h SAP_CTRL1 Register 51
34h SAP_CTRL2 Register 52
35h SAP_CTRL3 Register 53
37h FS_MON Register 565
38h BCK_MON Register 56
3%h CLKDET_STATUS Register 57

4Ch DIG_VOL_CTRL Register 76
4Eh DIG_VOL_CTRL2 Register 78
4Fh DIG_VOL_CTRL3 Register 79
53h ANA_CTRL Register 83
54h AGAIN Register 84
5Ch BQ_WR_CTRL1 Register 92
62h GPIOO0 Register 98
63h GPIO1 Register 99
64h GPIO2 Register 100
67h Die ID Register 105
6Ah PHASE_CTRL Register 108
6Bh SS_CTRLO Register 107
6Ch SS_CITRL1 Register 108
6Dh SS_CTRL2 Register 109
6Eh SS_CTRL3 Register 110
6Fh SS_CTRL4 Register 111
70h CHAN_FAULT Register 112
71h GLOBAL_FAULT1 Register 113
72h GLOBAL_FAULT2 Register 114
73h OT WARNING Register 115
74h PIN_CONTROL1 Register 116
75h PIN_CONTROL2 Register 117
76h MISC_CONTROL Register 118

Complex bit access types are encoded to fit into small table cells. Table 13 shows the codes that are used
for access types in this section.

Table 13. CONTROL PORT Access Type Codes

ACCESS TYPE

| CODE

DESCRIPTION

© 2022 AnalogySemi Ltd. All Rights Reserved.
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READ TYPE
R \ R \ Read
WRITE TYPE
w | w | Write
RESETOR DEFAULT VALUE
-n | | Value after reset or the default value

9.1.1.1 RESET_CTRL REGISTER (OFFSET = 1H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 14. RESET_CTRL Register
7 | 6 | 5 4 3 | 2 | 1 0
RESERVED RST_MOD RESERVED RST_REG
R/W w R | W
Table 15. RESET_CTRL Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:5 RESERVED R/W 000 Reserved
WRITE CLEAR BIT
Reset Modules
This bit resets the interpolation filter and the DAC modules.
Since the DSP is also reset, the coeffient RAM content will
4 RST_MOD w 0 also be cleared by the DSP. This bit is auto cleared and
can be set only in hiz mode.
0: Normal
1: Reset modules
3:1 RESERVED R 000 Reserved
Write clear bit
Reset Registers
This bit resets the mode registers back to their initial values.
The RAM content is not cleared. This bit is auto cleared
0 RST_REG W 0 and must be set only when the DAC is in hiz mode
(resetting registers when the DAC is running is prohibited
and not supported).
0: Normal
1: Reset mode registers"
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9.1.1.2 DEVICE_CTRL 1 REGISTER (OFFSET = 2H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 16. DEVICE_CTRL 1 Register

7 6 | 5 | 4 3 2 1 0
Reserved FSW_SEL RESERVED |MP_PBTL DAMP_MOD
R/W R/W R/W R/W R/W
Table 17. DEVICE_CTRL_1 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7 Reserved R/W 0 Reserved

select fsw (kHz):
0: 260
1: 310
2: 384

6:4 FSW_SEL R/W 000 3: 480
4: 576
5: 768
others: reserved

3 RESERVED R/W 0 Reserved
0: Set DAMP to BTL mode

2 DAMP_PBIL RIW 0 1: Set DAMP to PBTL mode
00: BD mode

1.0 DAMP_MOD R/W 00 01: 1SPW mode
Others: reserved
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9.1.1.3 DEVICE_CTRL 2 REGISTER (OFFSET = 3H) [RESET = 0X10]
Return to SUMMARY TABLE.
Table 18. DEVICE_CTRL 2 Register

7 6 5 4 3 2 0
RESERVED |DEEPSLEEP_ON_CLKF MANUAL_MODE| DIS_DSP MUTE RESERVED CTRL_STATE
R/W R/W R/W R/W R/W R/W R/W
Table 19. DEVICE_CTRL_2 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7 RESERVED R/W Reserved
6 DEEPSLEEP_ON_CLKF R/W 0 Power state goes to DEEPSLEEP mode when 12S clock fault
happens
5 RESERVED R/W 0 Reserved
DSP reset
4 DIS_DSP R/W 1 0: Normal operation
1: Reset the DSP
Mute left/right channel
This bit issues soft mute request for the left/right channel.
The volume will be smoothly ramped down/up to avoid
3 MUTE R/IW 0 pop/click noise.
0: Normal volume
1: Mute
2 RESERVED R/W 0 Reserved
Device state control register
00: Deep Sleep
1.0 CTRL_STATE R/W 00 01: Sleep
10: Hi-Z
11: Play

9.1.1.4 POWER STATE REPORT (OFFSET = 4H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 20. Power State Report Register
7 | 6 | 5 | 4 | 3 | 2 1 0
RESERVED Power State Report
RIW | R/W | ReWw | rRW | RW | RW R
Table 21. Power State Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:2 RESERVED R/W 0 Reserved.
Power State Report
00: Deep Sleep
1.0 Power State Report R 0 01: Sleep
10: Hi-Z
11: Play

9.1.1.5 RESET_CTRL 2 REGISTER (OFFSET = DH) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 22. DEVICE_CITRL_2 Register
7 6 I | 4 | 3 | 2 1 0
Sync_done RESERVED CTRL_STATE
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RIW | R/W | Rew | rRwW | RW | RW ] R/W

Table 23. DEVICE_CTRL_2 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
0: sync is not done.

7 Sync_Flag RIW 1: sync is properly done
6:1 RESERVED R/W 0 Reserved.
1: clear analog fault
0 Clear Fault R/W 0

92.1.1.6 12C_PAGE_AUTO_INC REGISTER (OFFSET = FH) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 24.12C_PAGE_AUTO_INC Register
7 | 6 | 5 | a4 3 2 | 1 0
RESERVED PAGE_AUTOINC_DIS RESERVED
R/W R/W R/W

Table 25.12C_PAGE_AUTO_INC Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:4 RESERVED R/W 0000 Reserved
Page auto increment disable
Disable page auto increment mode for non-zero books.

When end of page is reached, it goes back to the 8th
address location of next page when this bit is 0. When this

3 PAGE_AUTOINC_DIS R/IW 0 bit is 1, it goes to the 0th location of current page itself like
in older part.
0: Enable Page auto increment
1: Disable Page auto increment

2:0 RESERVED R/W 000 Reserved

© 2022 AnalogySemi Ltd. All Rights Reserved. Confidential www.analogysemi.com | Page 29 of 54



AUL815

TR i DSP 1) 2 X 25W M Class D # i h Z B

9.1.1.7 SIG_CH_CTRL REGISTER (OFFSET = 28H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 26. SIG_CH_CTRL Register
7 | 6 | 5 | 3 | 2 1 0
BCK_RATIO_CONFIGURE FS_CFG
R/W R/W

Table 27. SIG_CH_CTRL Register Field Descriptions

BIT FIELD

TYPE

RESET

DESCRIPTION

7:4 BCK_RATIO_CONFIGURE

R/W

0000

These bits indicate the configured BCK ratio, the number
of BCK clocks in one audio frame.

0011: 32FS

0101: 64FS

0111: 128FS

1001: 256FS

1011: 512FS

3:0 FS_CFG

R/W

0000

FS Speed Mode

These bits select the FS operation mode, which must be set
according to the current audio sampling rate.
4’00000 Auto detection

4’00110 32KHz

4’01000 44.1KHz

4’01001 48KHz

4'p1010 88.2KHz

4’D1011 96KHz

4’b1101 192KHz

Others Reserved
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9.1.1.8 CLOCK_DET_CTRL REGISTER (OFFSET = 29H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 28. CLOCK_DET_CTRL Register
7 6 5 4 3 2 ] 0
RESERVED | DI DET PLL | P'®-D~ 8L | Dis DET Fs DI DIS DET BCLK|DIS DET MIsS | RESERVED | RESERVED
R/W R/W R/W R/W R/W R/W R/W R/W

Table 29. CLOCK_DET_CTRL Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7 RESERVED R/W 0 Reserved

Ignore PLL underrate/overate Detection

This bit controls whether to ignore the PLL
underrate/overrate detection. The PLL clock must be
faster than 10MHz or an error will be reported. The PLL

6 DIS_DET_PLL R/W 0 must be slower than 150MHz or an error will be reported.
When ignored, a PLL underrate/overrate error will not
cause a clock error.

0: Regard PLL underrate/overrate detection

1: Ignore PLL underrate/overrate detection

Ignore BCK Range Detection

This bit controls whether to ignore the BCK range
detection. The BCK must be stable between 256KHz and
5 DIS_DET_BCLK_RANGE R/W 0 50MHz or an error will be reported. When ignored, a BCK
range error will not cause a clock error.

0: Regard BCK Range detection

1: Ignore BCK Range detection

Ignore FS Error Detection

This bit controls whether to ignore the FS Error detection.
When ignored, FS error will not cause a clock error. But
CLKDET_STATUS will report fs error.

0: Regard FS detection

1: Ignore FS detection

Ignore BCK Detection

This bit controls whether to ignore the BCK detection
against LRCK. The BCK must be stable between 32FS and
3 DIS_DET_BCLK R/W 0 512FS inclusive or an error will be reported. When ignored,
a BCK error will not cause a clock error.

0: Regard BCK detection

1: Ignore BCK detection

Ignore BCK Missing Detection

This bit controls whether to ignore the BCK missing
detection. When ignored an BCK missing will not cause

4 DIS_DET_FS R/W 0

2 DIS_DET_MISS R/W 0 a clock error.
0: Regard BCK missing detection
1: Ignore BCK missing detection
1 RESERVED R/W 0 Reserved
0 RESERVED R/W 0 Reserved
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9.1.1.9 SDOUT_SEL REGISTER (OFFSET = 30H) [RESET = OH]

Return to SUMMARY TABLE.
Table 30. SDOUT_SEL Register
7 | 6 | 5 | 4 | 3 | 2 1 0
RESERVED SDOUT_SEL
R/W
Table 31. SDOUT_SEL Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:1 RESERVED 0 Reserved
SDOUT Select.
This bit selects what is being output as SDOUT pin.
0 SDOUT_SEL RW 0 0: SDOUT is the DSP output (post-processing)
1: SDOUT is the DSP input (pre-processing)
92.1.1.10 I125S_CTRL REGISTER (OFFSET = 31H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 32. 12S_CTRL Register
7 | 6 5 4 | 3 2 1 0
RESERVED BCK_INV RESERVED RESERVED RESERVED
R/W R/W R/W R R R/W
Table 33. 125_CTRL Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:6 RESERVED R/W 00 Reserved
BCK Polarity
This bit sets the inverted BCK mode. In inverted BCK mode,
the DAC assumes that the LRCK and DIN edges are
5 BCK_INV R/W 0 aligned to the rising edge of the BCK. Normally they are
assumed to be aligned to the falling edge of the BCK.
0: Normal BCK mode
1: Inverted BCK mode
4.0 RESERVED R/W 00000 [Reserved
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9.1.1.11 SAP_CTRL1 REGISTER (OFFSET = 33H) [RESET = 0X02]

Return to SUMMARY TABLE.
Table 34. SAP_CTRL1 Register
7 6 5 | 4 3 | 2 1 0
I12S_SHIFT_MSB | RESERVED DATA_FORMAT 12S_LRCLK_PULSE WORD_LENGTH
R/W R/W R/W R/W R/W
Table 35. SAP_CTRL1 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7 12S_SHIFT_MSB R/W 0 12S shift MSB
6 RESERVED R/W 0 Reserved
I2S data format
These bits control both input and output audio interface
formats for DAC operation.
5:4 DATA_FORMAT R/W 00 00: I2S
01: TDM/DSP
10: RTJ
11: L1J
01: LRCLK pulse < 8 SCLK. If the high width of LRCLK/FS in
3:2 12S_LRCLK_PULSE R/W 00 TDM/DSP mode is less than 8 cycles of SCK, these two bits
need set to 01.
IS word length
These bits control both input and output audio interface
sample word lengths for DAC operation.
1.0 WORD_LENGTH R/W 10 00: 16 bits
01: 20 bits
10: 24 bits
11: 32 bits

2.1.1.12 SAP_CTAL2 REGISTER (OFFSET = 34H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 36. SAP_CTRL2 Register

7

6 |

5 |

4

| 3 | 2 1 0

I2S_SHIFT_LSB

R/W

Table 37. SAP_CTRL2 Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7.0

12S_SHIFT

R/W

00000000

12S shift LSB

12S Shift LSB

These bits control the offset of audio data in the audio
frame for both input and output. The offset is defined as
the number of BCK from the starting (MSB) of audio frame
to the starting of the desired audio sample.

000000000: offset = 0 BCK (no offset)

000000001: offset = 1 BCK

000000010: offset = 2 BCKs

111111111: offset = 512 BCKs
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92.1.1.13 SAP_CTRL3 REGISTER (OFFSET = 35H) [RESET = 0X11]
Return to SUMMARY TABLE.
Table 38. SAP_CTRL3 Register

7 | 6 5 | 4 3 | 2 1 0
RESERVED LEFT_DAC_DPATH RESERVED RIGHT_DAC_DPATH
R/W R/W R/W R/W
Table 39. SAP_CTRL3 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7:6 RESERVED R/W 00 Reserved
Left DAC Data Path
These bits control the left channel audio data path
connection.

5:4 LEFT_DAC_DPATH R/W 01 00: Zero data (mute)
01: Left channel data
10: Right channel data
11: Reserved (do not set)

3:2 RESERVED R/W 00 Reserved
Right DAC Data Path
These bits control the right channel audio data path
connection.

1.0 RIGHT_DAC_DPATH R/W 01 00: Zero data (mute)
01: Right channel data
10: Left channel data
11: Reserved (do not set)

9.1.1.14 FS_MON REGISTER (OFFSET = 37H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 40. FS_MON Register
7 | 6 5 | 4 3 | 2 1 0
RESERVED BCLK_RATIO_MSB FS_RPT
R/W R R
Table 41. FS_MON Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:6 RESERVED R/W 00 Reserved
5:4 BCLK_RATIO_HIGH R 00 2 MSBs of detected BCK ratio
These bits indicate the currently detected audio sampling
rate.
4’00000 FS Error
4’b0110 32KHz
4’b1000 Reserved
3.0 FS_RPT R 0000 4’51001 48KHz
4’b1011 96KHz
4'01100 176.4KHz
4’b1101 192KHz
Others Reserved
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9.1.1.15 BCK_MON REGISTER (OFFSET = 38H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 42. BCK_MON Register
7 | 6 | 5 | 4 | 3 | 2 1 0
BCLK_RATIO_LSB
R

Table 43. BCK_MON Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

These bits indicate the currently detected BCK ratio, the
70 BCLK_RATIO_LSB R 00000000 |number of BCK clocks in one audio frame.

BCK = 32 FS~512 FS

9.1.1.16 CLEKDET_STATUS REGISTER (OFFSET = 39H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 44. CLKDET_STATUS Register
7 | 6 5 4 3 2 1 0
RESERVED BCK_OVR_UNR PCLK_OVR_UNR | PLL_ LOCK [BCLK_HALT BCLK_RATIO_ERR FS_ERR
R/W R R R R R R

Table 45. CLKDET_STATUS Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
7:6 RESERVED R/W 00 Reserved
5 BCK_OVR_UNR R 0 This bit indicates whether the BCLK is overrate or underrate
4 PCLK_OVR_UNR R 0 This bit indicates whether the PLL is overrate or underrate
This bit indicates whether the PLL is locked or not. The PLL
3 PLL_LOCK R 0 will be reported as unlocked when it is disabled.
2 BCLK_HALT R 0 This bit indicates whether the BCK is missing or not.
This bit indicates whether the BCK is valid or not. The BCK
1 BCLK_RATIO_ERR R 0 ratio must be stable and in the range of 32-512FS to be
valid.
In auto detection mode (reg_fs_cfg=0), this bit indicated
whether the audio sampling rate is valid or not. In
0 FS ERR R 0 nonauto detection mode(reg_fs_cfg!=0), Fs error
- indicates that configured fs is different with detected fs.
Even FS Error Detection Ignore is set, this flag will be also
asserted.
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9.1.1.17 DIG_VOL LEFT REGISTER (OFFSET = 4CH) [RESET = 30H]

Return to SUMMARY TABLE.
Table 46. DIG_VOL_CITL Register
7 | 6 I | 4 | 3 | 2 | 1 0
PGA_LEFT
R/W
Table 47. DIG_VOL_CIR Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
Left Digital Volume
These bits control the left channel digital volume. The
digital volume is 24 dB to -103 dB in -0.5 dB step.
00000000: +24.0 dB
00000001: +23.5 dB
7:0 PGA_LEFT R/W 00110000 00101111 +0.5 dB
00110000: 0.0 dB
00110001: -0.5 dB
11111110:-103 dB
11111111: Mute

9.1.1.18 DIG_VOL RIGHT REGISTER (OFFSET = 4DH) [RESET = 30H]

Return to SUMMARY TABLE.
Table 48. DIG_VOL_CITL Register
7 | 6 | 5 | 4 | 3 | 2 | 1 0
PGA_RIGHT
R/W
Table 49. DIG_VOL_CIR Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
Right Digital Volume
These bits control the left channel digital volume. The
digital volume is 24 dB to -103 dB in -0.5 dB step.
00000000: +24.0 dB
00000001: +23.5 dB
7:0 PGA_RIGHT R/W 00110000 00101111 +0.5 dB
00110000: 0.0 dB
00110001: -0.5 dB
11111110:-103 dB
11111111: Mute

9.1.1.19 DIG_VOL CTRL2 REGISTER (OFFSET = 4€H) [RESET = 0X33]

Return to SUMMARY TABLE.
Table 50. DIG_VOL_CITRL2 Register
7 | 6 5 | 4 3 | 2 1 0

PGA_RAMP_DOWN_SPEED PGA_RAMP_DOWN_STEP PGA_RAMP_UP_SPEED PGA_RAMP_UP_STEP

R/W

Table 51. DIG_VOL_CTRL2 Register Field Descriptions
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BIT

FIELD

TYPE

RESET

DESCRIPTION

7:6

PGA_RAMP_DOWN_SPE
ED

R/W

00

Digital Volume Normal Ramp Down Frequency
These bits control the frequency of the digital volume
updates when the volume is ramping down.

The sefting here is applied to soft mute request.

00: Update every 1 FS period

01: Update every 2 FS periods

10: Update every 4 FS periods

11: Directly set the volume to zero (Instant mute)

54

PGA_RAMP_DOWN_STE
P

R/W

11

Digital Volume Normal Ramp Down Step

These bits control the step of the digital volume updates
when the volume is ramping down.

The sefting here is applied to soft mute request, asserted
by XSMUTE pin or $0/3$.

00: Decrement by 4 dB for each update

01: Decrement by 2 dB for each update

10: Decrement by 1 dB for each update

11: Decrement by 0.5 dB for each update

3:2

PGA_RAMP_UP_SPEED

R/W

00

Digital Volume Normal Ramp Up Frequency

These bits control the frequency of the digital volume
updates when the volume is ramping up.

The setting here is applied to soft unmute request, asserted
by XSMUTE pin or $0/3$.

00: Update every 1 FS period

01: Update every 2 FS periods

10: Update every 4 FS periods

11: Directly restore the volume (Instant unmute)

1.0

PGA_RAMP_UP_STEP

R/W

11

Digital Volume Normal Ramp Up Step

These bits control the step of the digital volume updates
when the volume is ramping up.

The setting here is applied to soft unmute request, asserted
by XSMUTE pin or $0/3$.

00: Increment by 4 dB for each update

01: Increment by 2 dB for each update

10: Increment by 1 dB for each update

11: Increment by 0.5 dB for each update

9.1.1.20 DIG_VOL CTRL3 REGISTER (OFFSET = 4FH) [RESET = 0X30]

Return to SUMMARY TABLE.
Table 52. DIG_VOL_CTRL3 Register
7 | 6 5 | 4 3 | 2 | 1 0
FAST_RAMP_DOWN_SPEED | FAST_RAMP_DOWN_STEP RESERVED

R/W

Table 53. DIG_VOL_CTRL3 Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7:6

FAST_RAMP_DOWN_SP
EED

R/W

00

Digital volume emergency ramp down frequency

These bits control the frequency of the digital volume
updates when the volume is ramping down due to clock
error or power outage, which usually needs faster ramp
down compared to normal soft mute.

00: Update every 1FS period

01: Update every 2FS periods

10: Update every 4FS periods

11: Directly set the volume to zero (Instant mute)
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FAST_RAMP_DOWN_ST

5.4 EP

R/W

11

Digital volume emergency ramp down step

These bits control the step of the digital volume updates
when the volume is ramping down due to clock error or
power outage, which usually needs faster ramp down
compared to normal soft mute.

00: Decrement by 4dB for each update

01: Decrement by 2dB for each update

10: Decrement by 1dB for each update

11: Decrement by 0.5dB for each update

3:0 RESERVED

R/W

0000

Reserved
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9.1.1.21 ANA_CTRL REGISTER (OFFSET = 53H) [RESET = 0X49]

Return to SUMMARY TABLE.
Table 54. ANA_CTRL Register
7 | 6 4 | 3 | 2 1 0
BW
RW

Table 55. ANA_CTRL Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
Bandwidth depends on Fsw:
BD mode:
Fsw=260kHz: OxCC,;
Fsw=384kHz: 0x98;
Fsw=480kHz:0x78;
Fsw=768kHz: 0x48;
7:0 Bandwidth R/W 0x49
1SPW mode:
Fsw=260kHz: OxFC;
Fsw=384kHz: OxDC;
Fsw=480kHz:0xBC;
Fsw=768kHz: 0x88;
92.1.1.22 AGAIN REGISTER (OFFSET = 54H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 56. AGAIN Register
7 | 6 | 4 | 3 | 2 1 0
RESERVED ANA_GAIN
R/W
Table 57. AGAIN Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:5 RESERVED R/W 000 Reserved
Analog Gain Control
This bit controls the right channel analog gain.
. 00000: 0 dB
4.0 ANA_GAIN R/W 00000 00001: -0.5db
11111:-156.5dB
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92.1.1.23 BO_WAR_CTRL1 REGISTER (OFFSET = 5CH) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 58. BQ_WR_CTRL1 Register
7 | 6 | 5 | 4 I |1 0

RESERVED

BQ_WR_FIRST_COEF

R/W

Table 59. BQ_WR_CTRL1 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
7-1 RESERVED R/W 0000000 [Reserved
0 BQ_WR_FIRST_COEF R/W 0 Indicate the first coefficient of a BQ is starting to write.

9.1.1.24 GPIOO/ADR REGISTER (OFFSET = 62H) [RESET = 2€H]

Return to SUMMARY TABLE.
Table 60. GPIO0_ADR Register
7 6 5 4 | 3 | 2 ] | o
ADR_Dir GPIOO function
RW R/W R/W RIW | R/W | Rw | RW | RW
Table 61. GPIO0_ADR Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:5 Reserved R/W 1h Reserved
01000: open drain output as fault warning;
01001: open drain output as clock invalid
4.0 GPIOO R/W OEh 11010: as PVDD drop flag
01110: open drain output as fault
Others: reserved

9.1.1.25 GPIO1 REGISTER (OFFSET = 63H) [RESET = O0H]

Return to SUMMARY TABLE.
Table 62. GPIO1 Register
7 6 5 4 3 | 2 | 1 | o
ADR_Dir GPIO1 function
RW R/W R/W R/W R/W | rew | RW | RW
Table 63. GPIO1 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:6 Reserved R/W Oh Reserved
. 1: GPIO as output.
5 ADR_Dir RIW Oh 0: GPIO as input.
01000: open drain output as fault warning;
01100: Sdout
4.0 GPIO1 R/W Oh 01110: as fault pin
Others: reserved
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9.1.1.26 GPIO2 REGISTER (OFFSET = 64H) [RESET = 2CH]

Return to SUMMARY TABLE.
Table 64. GPIO2 Register
7 | 6 5 4 3 | 2 | 1 | o
Reserved ADR_Dir GPIOO function
RW | R/W R/W R/W R/W | rew | RW | RW
Table 65. GPIO2 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:6 Reserved R/W 0 Reserved
. 1: GPIO as output.
5 ADR_Dir RIW 1h 0: GPIO as input.
01000: open drain output as fault warning;
01100: Sdout
4.0 GPIO2 R/W 0Ch 01110: as fault pin
Others: reserved

9.1.1.27 DIE_ID REGISTER (OFFSET = 67H) [RESET = OH]

Return to SUMMARY TABLE.
Table 66. DIE_ID Register
7 | 6 | 5 | 4 | 3 | 2 1 0
DIE_ID
RO
Table 67. DIE_ID Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:0 DIE_ID RO 0 Die ID of the device
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9.1.1.28 PHASE_CTRL REGISTER (OFFSET = 6AH) [RESET = 0X00]
Return to SUMMARY TABLE.

Table 68. PHASE_CITR Register

7 6 | 5 | a4 3 2 | 1 0
SYNC_MODE RCG_INPHASE RCG_PHASE_SEL
R/W

Table 69. PHASE_CITR Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7:4

SYNC_MODE

R/W

0000

synching mode:
4'h0: no phase sync
4'hD: GPI phase sync
4'hE: reg phase sync
4'hF: Irclk phase sync

RAMP_PHASE_SEL

R/W

00

selects the phase of Ch2:
0: ph_ch2 = ph_ch1 + 180 deg
1: ph_ch2 = ph_chl

2.0

12S_SYNC_EN

R/W

000

select ramp clock phase when multi devices integrated in
one system to reduce EMI and peak supply peak current,
it is recommended set all devices the same RAMP
frequency and same spread spectrum. it must be set
before driving device into PLAY mode if this feature is
needed.

selects the phase of Chl:

:0deg

: 60 deg

: 90 deg

: 120 deg (intended for 3-chip cancellation)

: 180 deg (intended for 2-chip cancellation)

: 240 deg (intended for 3-chip cancellation)

1270 deg

: 300 deg

NO OoORONM-—O0O

2.1.1.29 CHAN_FAULT REGISTER (OFFSET = 70H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 70. CHAN_FAULT Register

7 6 5 4 3 2 | 1 0
RESERVED CBCF_CH2 CBCF_CHI1 CH1_DC_1 CH2_DC_1 | CH1_OC._I CH2_OC._I
R

Table 71. CHAN_FAULT Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7:6 RESERVED R 00 Reserved

5 CBCF_CH2 R 0 Right channel cycle by cycle over current fault

4 CBCF_CH1 R 0 Left channel cycle by cycle over current fault

3 CH1_DC_1 R 0 Left channel DC fault

2 CH2_DC_1 R 0 Right channel DC fault

1 CH1_OC._I R 0 Left channel over current fault

0 CH2_OC._I R 0 Right channel over current fault
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9.1.1.30 GLOBAL_FAULT1 REGISTER (OFFSET = 71H) [RESET = OH]
Return to SUMMARY TABLE.
Table 72. GLOBAL_FAULT1 Register

7

6

5

4

OTF

Reserved

OTP_UERR

OTP_CERR

PDROP CLKF POV PUV

R

Table 73. GLOBAL_FAULT1 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 OTP R 0 1: over temperature error

6 Reserved R 0 Reserved

5 OTP_UERR R 0 1: OTP uncorrectable error

4 OTP_UERR R 0 1: OTP correctable error

3 PDROP R 0 1: PVDD drop

2 CLKF R 0 1: clock fault

1 POV R 0 1: PVDD Over-voltagew fault

0 PUV R 0 1: PVDD Under-voltage fault
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9.1.1.31 WARNING1 (OFFSET = 72H) [RESET = OH]
Return to SUMMARY TABLE.
Table 74. WARNING1 Register

7 6 5 4 | 3 2 1 0
CLAMP_CH1 | CLAMP_CH2 Reserved OTSD_I
R

Table 75. WARNING1 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 CLAMP_CHI1 R 0 Left channel clamp warning

6 CLAMP_CH2 R 0 Right channel clamp warning

5:1 Reserved R 00000 [Reserved
0 OT1SD_| R 0 Over temperature shut down fault
92.1.1.32 WARNING2 (OFFSET = 73H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 76.0T_WARNING Register
7 6 5 4 3 2 1 0
CLIP_CHI1 CLIP_CH2 CBCW_CHI1 CBCW_CH2 | OTW_LEVEL4 | OTW_LEVEL3 | OTW_LEVEL2 | OTW_LEVELI
R

Table 77.0T_WARNING Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 CLIP_CHI1 R 0 Left channel clip warning

6 CLIP_CH2 R 0 Right channel clip warning

5 CBCW_CHI1 R 0 Left channel cycle by cycle over current warning

4 CBCW_CH2 R 0 Right channel cycle by cycle over current warning

3 OTW_LEVEL4 R 0 OT Warning 146

2 OTW_LEVEL3 R 0 OT Warning 135

1 OTW_LEVEL2 R 0 OT Warning 125

0 OTW_LEVEL1 R 0 OT Warning 113

9.1.1.33 PIN_CONTROL1 REGISTER (OFFSET = 74H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 78. PIN_CONTROL1 Register

7 6 5 4 3 2 1 0
MASK_OTF  |MASK_PDROP | MASK_CLIP | MASK_CLKF | MASK_PUV MASK_POV MASK_DC MASK_OC
R/W R/W R/W R/W R/W R/W R/W R/W

Table 79. PIN_CONTROL1 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 MASK_OTF R/W 0 Mask OTSD fault report

6 MASK_PDROP R/W 0 Mask PVDD drop fault report

5 MASK_CLIP R/W 0 Mask clip fault report

4 MASK_CLKF R/W 0 Mask clock fault report

3 MASK_PUV R/W 0 Mask PVDD UV fault report

2 MASK_POV R/W 0 Mask PVDD OV fault report

1 MASK_DC R/W 0 Mask DC fault report

0 MASK_OC R/W 0 Mask OC fault report
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9.1.1.34 PIN_CONTROL2 REGISTER (OFFSET = 75H) [RESET = 0XF8]
Return to SUMMARY TABLE.
Table 80. PIN_CONTROL2 Register

7

6

5

4

3 2 1 0

RESERVED

LATCH_CBCW

LATCH_CLKF

LATCH_OTF

LATCH_OTW | MASK_OTW | MASK_CBCW | MASK_CBCF

R/W

Table 81. PIN_CONTROL2 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
7 RESERVED R/W 1

6 LATCH_CBCW R/W 1 1: latch cbcw reported to warningz
5 LATCH_CLKF R/W 1 1: latch clkf reported to fauliz

4 LATCH_OTF R/W 1 1: latch otsd reported to faultz

3 LATCH_OTW R/W 1 1: latch otw reported to warningz

2 MASK_OTW R/W 0 Mask OT warning report

1 MASK_CBCW R/W 0 Mask CBC warning report

0 MASK_CBCF R/W 0 Mask CBC fault report

92.1.1.35 MISC_ CONTROL REGISTER (OFFSGT = 76H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 82. MISC_CONTROL Register

7 6 5 4 3 2 1 0
LATCH_CLKDET_2REG [LATCH_CLIP LATCH_PVDDF| OTF_AUTOREC_EN [LATCH_PDROP | Reserved gﬁl\-ll\-/lP ASK_CLAMP
R/W

Table 83. MISC_CONTROL Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 LATCH_CLKDET_2REG R/W 0 1: latch detailed clock detections reported to regmap

6 LATCH_CLIP R/W 0 1: latch clip reported to warningz

5 LATCH_PVDDF R/W 1 1: latch pov/puv reported to fauliz

4 OTF_AUTOREC_EN R/W 0 OTF auto-recovery enable

3 LATCH_PDROP R/W 0 1: latch pdrop reported to faultz

2 Reserved R/W 0 Reserved

1 ATCH-CLAMP R/W 0 latches clamp reported to warningz

0 ASK_CLAMP R/W 1 masks clamp reported to warningz
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10. M FFnsCIf

NOTE
The information provided in this section is not part of the AnalogySemi component
specification. Hence, AnalogySemi does not warrant its completeness or accuracy.
Customers are responsible for determining suitability of components and system functionality
for their applications. Validation and testing should be performed prior to design
implementation.
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10.1 B¥#HER

AU6815 Z A ] 0.22uF-0.47uF [IHLA HI T H 25 H, Tl 2 U 0.47uF.

10.1.1 BB R R

It is required that the peak current be smaller than the OCP (over current protection) value which is 5A. There

are 3 cases which cause high peak current flow through inductor.

1. During power up (idle state, no audio input), the duty cycle increases from 0 to 6.

Where:

lpeak_power up = PVDD x /C/L x sin (1/y/Lx C x © / Fsw) M

© = 0.5 (BD Modulation), 0.14 (1SPW Modulation), 0.14 (Hybrid Modulation). This formula just provides a rough
estimation. It is suggested to measure the start-up current based on LC filter.

Table 84. Peak Current during Power-Up

PVDD L (uH) C (MF) w (kHz) lpeak power up
24 4.7 0.68 384 6.07A (> 5A OCP), not recommended
24 4.7 0.68 768 3.25A
24 10 0.68 384 3A
24 10 0.68 768 1.55A
12 4.7 0.68 384 3.32A
12 10 0.68 384 1.55A

2. During music playing, some audio burst signal (high frequency) with very hard PVDD clipping wil
cause PWM duty cycle increase dramatically. This is the worst case and it rarely happens.

Ipeczkfclipping = PVDD x (1 -0) / (Fsw x L) @

3. Peak current due to Max output power. Ignore the ripple current flow through capacitor here.

loeak_output_ power = v/2 x Max_Output_Power / Rspeaker_Load 3

Same PVDD and switching frequency, larger inductance means smaller idle current for lower power

dissipation.
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It is suggested that inductors saturation current | sar, be larger than the amplifiers peak current during power -
up and play audio.

The minimum inductance is given in Table 85.
Table 85. LC Filter Recommendation

ISAT 2 I'nc'x(Ipemk_power_up, Ipeo1k_c:lipping, Ipeclk_output_power) (4)

In addition, the effective inductance at the peak current is required to be at least 80% of the inductance
value in Table 85, to meet datasheet specifications.

rcommended Minimum

VDD (V) itching Frequency (kHz) Modulation Scheme Inductance (uH) for LC Filter
Design
<12 4.7uH + 0.68pF
> 12 384 BD 10pH + 0.68uF
<12 . 10uH + 0.68uF
1 384 1SPW/Hybrid 5uH + 0,68

For higher switching frequency (Fsw), select inductors with minimum inductance to be 384kHz / Fsw x L.
10.1.2 B ERBEREIT
HEF (A 0.TuF AR T = Ak, ZHA@BUSRSEIL PVDD, BAMEBERA/NT 44> 22uF A EFHAH T 2488
AR IREAARE , W BB RE SR AR s, PRIE PVDD HLRAEE

10.1.3 it eMI 3E3R T3t
ISR EMI 2, AUG815 4 T Bl I R AL & BEME B BS e, B EORE, AR,
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10.2 TYPICAL APPLICATIONS

10.2.1 2.0 (STEREO BTL) SYSTEM
Figure 19 shows the 2.0 (Stereo BIL) system application.

PVDD PVDD
o |1 1. o
390puF 390puF
| 22F |D‘1F 0.1pF |22F |
\a H H H Channel L
GND GND GND GND GND GND
DVDD
J
| | AUE815
=C7 c8
4.7uF 0.1F 15 2 OUT 1+
|26 OUT 1+ |
| 16| fvoo Az ouT T |
i L 27_1pypD -
= = &—2 ] ovop OUT B+ [l QUT 2+
GND GND hd ouT 8. 20_OuT 2
2 il
DVDD
DVDD  DVOD - BST A+ fal I c11
li“a AVDD 047uF Channel R
W e | Jle2
= |C1U 4 1vr DG = 0.4TuF
:R1 2 GND 1F - BST B+ ki |013
>15.0k 10.0k - 0.47uF
21 C14
BST_B-
SDA 101 spa - I|047ur
12c SCL R o spouT b2 SDOUT
ADR ADRIEALT 3| ADRFATCT PGND |—24
PN NES b PGND
PDN !
AGND 5
DGND
LRCLK 5o Lroik DGND |
125 SCLK ~Lof scik
SDIN 5] som PAD |22
_ Sdout or GPIO
GND

Figure 19. 2.0 (Stereo BIL) System Application Schematic
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11. BRHEBEE

The AU6815 device requires two power supplies for proper operation. A high-voltage supply called PVDD is
required to power the output stage of the speaker amplifier and its associated circuitry. Additionally, one

RUIAEFH ASATP
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low- voltage power supply called DVDD is required to power the various low-power portions of the device.
The allowable voltage range for both PYDD and DVDD supplies are listed in the RECOMMENDED OPERATING
CONDITIONS table. Once the device has been initialized, PYDD must keep within the normal operation
voltage. Once PVDD is lower than 3.5V, all registers need re-initialization again.

TBD

Figure 20. Power Supply Function Block Diagram

11.1 DUDD SUPPLY
DVDD 32 fF 3.3V A1 1.8V, i H @M 0.1uF fin 4.7uF /25 545

11.2 PUDD SUPPLY
PVDD SCHEME N 4.5V-21V, 41 0. TuF N 4 4> 22uF Lh R % F £,

12. % /5

WS BRI PIRPPAE I
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13. PACKAGE INFORMATION

The AU6815 is available in the TSSOP-28 packages. Figure 21 shows the package view.
b € A

illilill

[

O by |
BRI r

[T

111
113
[ TT1
111
11
[T
=
S5

il

E2

El
E

PIN 1+

L]
=

A
Figure 21. Package View
Table 86 provides detailed information about the dimensions.
Table 86. Dimensions
SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES

MIN MAX MIN MAX

D 9.600 9.800 0.378 0.386

D1 3.710 3.910 0.146 0.154

E 4.300 4.500 0.169 0.177

0.190 0.300 0.007 0.012

c 0.090 0.200 0.004 0.008

El 6.250 6.550 0.246 0.258

E2 2.700 2.900 0.106 0.122

A 1.100 0.043

A2 0.800 1.000 0.031 0.039

Al 0.020 0.150 0.001 0.006

e 0.65 (BSC) 0.026 (BSC)
L 0.500 | 0700 0.02 | 0028
H 0.25 (TYP) 0.01 (TYP)
© r 7 I A
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14. TAPE AND REEL INFORMATION

THIER AR L SRR
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REVISION HISTORY

REVISION DATE DESCRIPTION
Rel 1.0 17 Sept 2023 Rev 1.0 Release
Rev 1.1 release:
Rel 1.1 5 Nov 2023 1.Updated TOC curves.
2.Updated typ error and OCP threshold to 5.5A typ.
Rel 1.1.1 27 Nov 2023 Correct typ errors.
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