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Table 1 lists the order information.
Table 1.0rder Information

ORDER PART CH |PACKAGE MARKING INFO. |Output Digita |PVDD |OPERATIN [PACKAG
NUMBER NUMBE | (# (See Note 2 Power I (TYP G E
(See Note 1) R ) and W) Inp ) TEMP OPTIO

Note 3) ut ) () N
AU6825AQFN32 | AU6825 2 QFN-32 AU6825 2 x 32W Yes 26.4v -40-85 4000

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.

Note:
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration of the AU6825 .

PGND
PGND
OUT_A-
BST_A-
BST_B-
OUT_B-
PGND
PGND

BST_A+

OUTP_A+

PVDD

PVDD

DGND

DVDD

VR_DIG

ADR

Table 2 lists the pin functions
Table 2. Pin Functions

w w w ) [} ) o I
1=} © o) o 133
1 32 Pin I TQFP | PadDown 24
Top View BST_B+
2 23 oUT_B+
} 22 PVDD
g PVDD
! AU6825M 21
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Figure 1. Pin Configuration

NAME POSITION | TYPE®™ DESCRIPTION
DGND 5 P Digital ground
DVDD 6 P 3.3V or 1.8V digital power supply
Internally regulated 1.8V digital supply voltage. This pin must not be used to drive
VR_DIG 7 P .
external devices.
A table of resistor value (Pull down to GND) will decide device 12C address.
ADR 8 Al
Support up to 6 addresses.
GPIOO0 9 DI/O |GPIOO.
GPIO1 10 DI/O [GPIOL.
GPIO2 11 DI/O |GPIO2.
Word select clock for the digital signal that is active on the serial port's input data
LRCLK 12 DI line. In I2S, LJ, and RJ, this corresponds to the left channel and right channel
boundary. In TDM mode, this corresponds to the frame sync boundary.
Bit clock for the digital signal that is active on the input data line of the serial data
SCLK 13 DI port
SDIN 14 DI Data line to the serial data port
SDA 15 DI/O [2C serial control data interface input/output
SCL 16 DI I2C serial control clock input
o Power-down, active-low. PDN places the ampilifier in Shutdown, and turns off all
PDN 17 DI . L -
internal regulators. Low—Power down device; High—Enable device.
GVDD 18 P GVDD
AVDD 19 P AVDD
AGND 20 P Analog ground

© 2022 AnalogySemi Ltd. All Rights Reserved.
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NAME POSITION | TYPE®™ DESCRIPTION
PVDD 3,4,21,22 P PVDD voltage input
PGND 25,26,31,32 P Ground reference for power device circuitry. Connect this pin to system ground.
OUT_B+ 23 (] Positive pin for differential speaker amplifier output B+
BST B+ 24 p Connection point for 1h§ OQT_B+ bootsflrc:p capacitor which is used to create a
- power supply for the high-side gate drive for OUT_B+
OUT_B- 27 O Negative pin for differential speaker amplifier output B
BST B- 8 P Connection point for 1h_e OU_T_B- bootst_rop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_B-
BST A- 29 P Connection point for 1h_e OU_T_A— bootst_rop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_A-
OUT_A- 30 (@] Negative pin for differential speaker amplifier output A-
BST A+ 1 p Connection point for 1h§ OQT_A+ bootsTrop capacitor which is used to create a
- power supply for the high-side gate drive for OUT_A+
OUT_A+ 2 O 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 AU6825 . 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 30

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 AU6825 .
Table 4. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE [NITS
, Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +2000
Electrostatic
Discharge V sy c:Cr(1]<:|(r2?ed-device model (CDM), per JEDEC specification JESD22- +500 v
101

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 AU6825 . 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 2.4 \'
Minimum Speaker Load Rspk Bg\bgﬂsgiéis\)/ = VOUTpeak / OCEmres | 4.5 Q
. PBTL Mode (4.5V = VOUTpeak / (2 x

Minimum Speaker Load Rspk PVDD = 26.4V) OCEmges) 2.2 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 < 6.5A, AU6825 also
supports lower speaker load with high PVDD. For BTL, the OCE threshold is 5A (typical); For PBTL, the
OCE threshold is 13A (typical). The minimal speaker load depends on the output peak voltage.

5.4 THERMAL INFORMATION

Table 6 lists the thermal information for the AU6825 .
Table 6. Thermal Information

PARAMETER SYMBOL QFN-32 UNITS
Junction-to-Ambient Thermal Resistance ReJa 29.8 °C/W
Junction-to-Case (Top) Thermal Resistance ReJc (top) 12.9 °C/W
Junction-to-Board Thermal Resistance Ress 9.9 °C/W
Junction-to-Top Characterization Parameter Wi 0.3 °C/W
Junction-to-Board Characterization Parameter T 9.6 °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJc (ot — °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the AU6825 . 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 [IHI Vipigin) = Vbvbp 10 HA
Digital Input Pins
Input Logic Low Current
Level for DVDD Referenced (Ll Vipiginy = OV -10 HA
Digital Input Pins
Input Logic High Threshold
for DVDD Referenced Digital VIH(Digin) 70% Vbvop
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 Dscix 40% 60%
Supported Input Sample fs 32 192 KHz
Rates
Supported SCLK
Frequencies fscu 32 64 fs
SCLK Frequency fscik 24.576 | MHz
SPEAKER AMPLIFIER (ALL OUTPUT CONFIGURATIONS)
Quiescent Supply Current | PDN =2V, DVDD = 3.3V, Play 17 mA
on DVDD e mode and Hiz
Quiescent Supply Current | PDN =2V, DVDD = 3.3V, Sleep 08 mA
on DVDD e mode '
Quiescent Supply Current | PDN =2V, DVDD = 3.3V, Deep 08 mA
on DVDD e Sleep mode '
Quiescent Supply Current | PDN =0V, DVDD = 3.3V, 14 A
on DVDD e Shutdown mode ’ H
Quiescent Supoly Current PDN =2V, PVDD = 13.5V, LC filter
PRl leo = 10pH + 0.681F, Foy = 768kHz, BD 29 mA
on PVDD .
modulation, Play mode
. PDN =2V, PVDD = 13.5V, LC filter
uescent Supply Current lec = 22uH + 0.684F, Foy = 384KkHz, 18 mA
1SPW modulation, Play mode
Quiescent Supply Current | PDN =2V, PVDD = 13.5V, Output 7 mA
on PVDD e Hi-Z Mode
Quiescent Supply Current | PDN =2V, PVDD = 13.5V, Sleep 2 mA
on PVDD e mode

© 2022 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UglIT
Quiescent Supply Current on | PDN =2V, PVDD = 13.5V, Deep 5 A
PVDD e Sleep mode H
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 AAvspeavpy | Gain = 29.5Vp/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 Rbs(on) FET + Metallization 100 mQ
MOSFETs
Over-Current Error Threshold OCEres OUTxx overcurrent error threshold 6.5
PVDD Over Voltage Error
Threshold ° OVEmresrvon) 28
PVDD Under Voltage Error
Threshold 9 UVErhrespvoD) 4.2 \"
Over Temperature Error o
Threshold OTErres 170 c
Over Temperature Error . o
Hysteresis OTEhysterss 10 c
?;sérempem"ure Warning OTWnges | Read by register 0x73 bit 3 135 °C
SPEAKER AMPLIFIER (STEREO BTL)
Measured differentially with zero
e input data, programmable gain _
Amplifier Offset Voltage 1 Vos| configured with 29.5Vp gain, 5 5 mV
Vevop = 12V, BD mode
Vpvop = 12V, RSPK = 4Q), f = TkHz, W
THD +N=1% 14
Vpvop = 12V, RSPK = 4Q), f = TkHz, W
THD + N = 10% 17.4
Vevop = 18V, RSPK = 6Q), f = TkHz, W
Continuous Output Power Porse THD + N=1% 23.5
(per Channel) OGP0 Novpp = 18V, RSPK = 6Q), f = 1kHz, W
THD + N = 10% 28.2
Vpvop = 21V, RSPK =6Q), f = TkHz, W
THD+N=1% 25.5
VPVDD = 24V, RSPK = BQ, f= ]kHZ,
THD + N = 10% 32 w
\ = 12V, Fsw = 768kHz, SPK_GAIN
Total Harmonic Distortion and =P\/]D§9Vp/|;s i.WC-filter BI; mode 0.02%
Noise (Po = 1W, f = TkHz, Rspk THD+Nspk : : !
= 6Q) Vpvop = 18V, Fsw = 768kHz, SPK_GAIN 0.02%
= 20.8Vp/FS, LC-filter, BD mode )
Vpvop = 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
Power Supply Rejection Ratio A-Weighted, referenced 1o 1% THD 108 dB

+ N output level, PVYDD = 13.5V
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX Ug”T
Ksvr Injected noise = 1kHz, 1Vrms, PVDD
= 12V, input audio signal = digital 109 dB
zero
Crosstalk (Worst Case
between Left-to-Right and X-talkspk f = TkHz 92 dB
Right-to-Left Coupling)
102 dB
AMPLIFIER (MONO PBTL)
Vevop = 12V, SPK_GAIN = 16.5Vp/FS,
10pH + 0.68pF filter, Rspx = 4Q2, BD 0.02%
Total Harmonic Distortion and THD+N mode
Noise (Po = 1W, f = 1kHz) € Npvop = 24V, SPK_GAIN = 29.5Vp/FS,
10pH + 0.68pF filter, Rspx = 4Q), 0.04%
1SPW mode
A-weighted, -60dBFS method,
Dynamic Range DR PVDD = 24V, SPK_GAIN = 114 dB
29.5Vp/FS
A-weighted, referenced to 1% THD 108 dB
Sianal-to-Noise Ratio SNR + N output level, PVDD = 13.5V
9 A-weighted, referenced to 1% THD 109 dB
+ N output level, PVDD = 24V
Injected noise = TkHz, 1Vrws, PVDD
Power Supply Rejection Ratio Ksvr = 19V, input audio signal = digital 108 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 hew |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 52 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.



AU6825

SR DSP [ 2 X 32W 151 Class D #5004k

5.7 TYPICAL CHARACTERISTICS

5.7.1 BRIDGE TIED LOAD (BTL) CONFIGURATION CURVES WITH 1SPW MODE
Free-air room temperature 25°C (unless otherwise noted). Measurements were made using AU6825 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 and device PWM Modulation mode set to 1SPW
mode with Class D Bandwidth = 120kHz for 576kHz Fsw and Class D Bandwidth = 175kHz for 768kHz Fsy (liste

in register 0x53) unless otherwise noted.
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Figure 2. THD + N vs. Frequency-BTL, 10uH, 768KHz
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6. PARAMETER MEASUREMENT INFORMATION
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Figure 6. Serial Audio Port Timing in Slave Mode
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Figure 7. I2C Communication Port Timing Diagram
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Figure 8. Functional Block Diagram
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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
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| ® X k I

: MSB LSB : MSB LSB :

I I I

Audio data word =}24—bit, SCLK = B4f, : :
| | |

I | I

DATA [T=] =] =] - 2324 !
X X X X |

| MSB LSB | MSE LSB |

| | |

Audio data word 5 32-bit, SCLK = 64f; : :
| | |

I I I

DATA I 1Tz] |31|32I ]z] - -- |31|32I
LY AKX A

' MsB LS8 ' MSB se

Figure 9. Left-Justified Audio Data Format
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e 1t
|" 5

LRCLK/FS ;' I Left-channel

¥

f

Right-channel |

cwe VUFRR 1AAA - TAASTA AR wAas]

Audio data word + 16-bit, SCLK = 32, 64f,
[
|

i o
I [
| i b
I I !
DATA | [TA] .- [&9] | [T - [=5] | |
PR 1 # Pl
Il MsB LsB L1 MSB  LSB L
[ [ !
Audio data word k= 24-bit, SCLK = 64f, L o
Il [ | :
[ [ |
DATA | [T y [ - EE ||
Lo I £ i
[ 1 |
11 MsB LSB |1 MsB LSB Pl
[ 1 |
Audio data word k£ 52-bit, SCLK = 64, b L
I Il 0
11 1 |
DATA 0 B | 2 i B
iR AKX A
Y MSsB Lse ' ' MSsB LSB

I’s Data Format; L-channel = LOW, R-channel = HIGH

12S Data Format; L-channel = LOW, R-channel = HIGH

Figure 10. I?S Audio Data Format

|4 1t g
| . |
v Right-channel

LRCLK/FS Left-channel

SCLK JUM"' VAR - VARSI mﬂﬂfi_ﬂ_

Audio data word :ilﬁ—bit, SCLK =32, 64f;
I

DATA : [T=] --- |15||B| 1] --- |15|15|

i A Ao

! MSB LSB ! MsB LS8 |

I I |

Audio data word = 24-bit, SCLK = 64f; | |
I I I

I | |

DATA ; - [fz] - [23]2¢]

! X ;! X F

1 M5B LSB | MSB LSB |

I I I

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

I I I

DATA m Iy |31|32I1|z| 512
DX R A

' MsB s ' MsB 58

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

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

Figure 11. Right-Justified Audio Data Format
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|l 1/is »
! . |

LRCK/FS —+| +, f_

1
| 1
Audio dataword = 16-bit, Offset = 0 :

DATA 1 |2 | |15|1E§|1 |2 | |15|13|
I %, Data siot 1 % Data Siot 2
! MSBE Lse MSB LSB

Audio data word = 24-bit, Offset =0

1
1
I
I
1
1
1
I
I
1
1
i
DATA 112 231241 1] 2 : 23|24 1
1
1
I
|
1
1
1
1
I
1
1
1

.‘.\. Data Slot 1 /’ '\

MSB LSB MSB LSB

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

DATA [1Tz2] [+ |;?| i 2] [31] =] KB

A |
MSB LsB LsB

TDM Data Format with OFFSET =0
In TDOM Maodes, Duty Cycle of LRCK/FS should be 1x SCLK at minimum. Rising edge is considerad frame start.

Figure 12. TDM 1 Audio Data Format

i-‘- 145 -,.i

3
LRCK/FS OFFSET =1 |

|
|
. |
Audio data word = 1 B—biL: Offset =1

DATA 1l2] - [is|efifa]  [15[1e] [
‘\ Data Slot 1 /’ ‘\ Data Slot 2 /a

I
| MSB LSB  mMsB LsSB
|
|

DATA

R\ Data Slot 1 /ﬂ \ Data Slot 2 /’

|
|
|
|
|
|
|
|
Audio data word = 24-bit] Offset = 1
|
|
|
|
1l wmsB LSB MSE LSB
! |
|
|

|
|
|
|
|
|
|
|
|
|
|
I
|
T2] . [l e] . [es]24] K
1
|
|
|
|
|
|
|
|
|
L
|
|

Audio data word = 32-bit; Offset = 1

DATA : 1 |2 | |31|32|1 |2| |31|32|
l !'\ Data Slot 1 /ﬂ Data Slot 2 /ﬂ

MSB 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.

Figure 13. TDM 2 Audio Data Format

7.3.5 BF ST

AU6825 DSP 7 F 2 s AL A5, TS BRI 2.0, &K 1.1 803 2.1 83 2.2 B
1. Wi SRC +2*15*EQ + 1-band DRC + AGL

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

3. EriEzt: SRC +2*15 Egs + DPEQ + 3-band DRC + AGL + 3 Post-EQ

4. Class H &%

K SRR 3RS T B, Z e DL EE AR B A .

7.3.6 TG ERIRE
W E, A R R
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. ' Digital Gain 3 : :‘ Analog Gain o
] ] [l fat
i 1 i :
| ] |
: : : Closed-Loop Class D Amplifier
i |
! ! ! Full Bridge » SPK_OUTA-
—» Power5tage
—M Gate Drives
A > SPK OUTA-
X Serial Audi H -
» Audio processin * Digi
SEI.'I3| | Audio P! a9 Digital to.Per'I
Audio In Fort > » Conersion
| ) » SPK_OUTB+
—®| Gate Drives Full Bridge
—» PowerStage
B
— SCL —::I » SPK_OUTB-
12C Interface Contrel Register x -
< 5oA Closed-Loop Class D Amplifier

Figure 14. Speaker Amplifier Gain

T B 1 25 F L@ AL 25, B A 1A% 0x54, Book 0, page0. Hx N ik peak ME U~ & . Ak DSP #7rt
DB E 32, (H 2% a5 0 E] AGL DRC 11 BRFR 1 .

Table 10. Analog Gain Setting

AGAIN(4: 0) GAIN (dBFS) PLIFIER PEAKOUTPUT VOLTAGE (V)
00000 0 29.5
00001 -0.5 27.85
11111 -16.5 4.95

7.4 DEVICE FUNCTIONAL MODES
7.4.1 SOFTWARE CONTROL

The AU6825 device is configured via an I?°C communication port.

Thel)C Communication Protocol is detailed in the 2C COMMUNICATION PORT section. The I2C timing
requirements are described in the I2C BUS TIMING - STANDARD and [2C BUS TIMING - FAST sections.

7.4.2 SPEAKER AMPLIFIEROPERATING MODES
The AU6825 device can be used in two different amplifier configurations:

¢ BIL mode

* PBTL mode
7.4.2.1 BTL MODE
In BTL mode, the AU6825 ampilifies two independent signals, which represent the left and right portions of a
stereo signal. The amplified left signal is presented on differential output pair shown as OUT_A + and OUT_A-,
the amplified right signal is presented on differential output pair shown as OUT_B + and OUT_B-.
7.4.2.2 PBTL MODE
The PBTL mode of operation is used to describe operation in which the two outputs of the device are
placed in parallel with one another to increase the power sourcing capabilities of the device. On the

output side of the AU6825 device, the summation of the devices can be done before the filter in a
configuration called Pre-Filter Parallel Bridge Tied Load (PBTL). However, the two outputs can be required to
merge together after the inductor portion of the output filter. Doing so does require two additional
inductors, but allows for smaller, less-expensive inductors to be used because the current is divided
between the two inductors. The process is called Post-Filter PBTL. On the input side of the AU6825 device,
the input signal to the PBTL amplifier is left frame of 1S or TDM data.

7.4.3 PR RSEF
AU6825 FEH 5 Fhtka:
« Shutdown mode: PDN i) M # LDO #ax K, Bhi DiFEmAL.
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* Deep Sleep mode: HREFMEARMIT, 12C @] DUER, A&t miEs, S LDO X4, DSP
AbF GRS

* Sleep mode. ZER T, 12C #idk, ¥74#%, DSP fil deep sleep #—FE1EH TAE, HAMERE D BV
Analog LDO £ 1E% T4k,

e Output Hi-Z mode: [& 7T #it! power stage 4, #i4bF active IR%s.
* Play mode. When register 0x03h-D(1:0) = 11, device stays in Play mode.

7.4.4 R EHIER
7.4.4.1 BD T{EtER :
AU6825 3+ BD Fit, Huif THERER.

ouTP | | | |
OUTN |
| Mo QOutput

OUTP-OUTN ov

Speaker
Current

OUTP-0UTN ov
Speaker -— b S/ T b

Current |

[
I
[
[
I
1
1
i
[
I I
[ [
ouUTP-oUTN OV [ [
| 1
e HH L
| I
Speaker 0A —==q-===—-- i I === -
i i i I

Current = eee— Tee— ee— Pe—
Figure 15. BD Mode Modulation
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7.4.4.2 1SPW MODULATION
BN AR,

]

:
.

oUTP ]

]

OUTN ]

Mo Output

OUTP-OUTN ov

Speaker
Current

QuTP | | | |

OUTN

Positive Output
PVCC
OUTP-0UTN ov

Speaker
Current

=)
=

RN A PR NN DU DU —— D [ SpN P —— (R —— PR PRI PERPNI P ——

PR A P NP DS PR —— P (ISP P ——— N IS PSS PR P ————

QuTP

Negative Output
OUTN | I | I

OUTP-OUTN ov
-PVCC

0A ——=

P PR I —

|

sl sl s e s . ] ] e s ] e e ] ] ] e

Speaker
Current

—d-

2

Figure 16. 1ISPW Mode Modulation
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7.5 YmIZFNIEH

7.5.1 12C SERIAL COMMUNICATION BUS

AU6825 > FrbritEi# fast 12C, #afRTF4E77 7N book, page Fl register 14244
7.6 )\#hik

MALHbAEE T ADR % BT E, RAREIE:

Table 11. I2C Slave Address Configuration

ADR PIN CONFIGURATION MSB USER-DEFINED LSB
0kQ to DGND 1 0 0 1 1 0 0 R/W
1kQ to DGND 1 0 0 1 1 0 1 R/W
4.7kQ) to DGND 1 0 0 1 1 1 0 R/W
15kQ to DGND 1 0 0 1 1 1 1 R/W
33kQ) to DVDD 1 0 1 0 0 0 0 R/W
6.8kQ to DVDD 1 0 1 0 0 0 1 R/W
0kQ to DVDD i A2 i A =X
7.6.1.1 BEHIBE
BEML S AT
Cﬁ;ﬁon Acknowladge Acknowledgs Acknowledge

~ = = ~
WD OCOCQON S IOODOCOOCOOCOC DO

>
I*C Device Address

and B'W Bit Subaddrass Data Byte Conniion
Figure 17. Random Write Transfer
7.6.1.2 Jllf;'ir%'_%')\
JIF 5 NA AR
Coﬁ:?igun Acknowledge Acknowledge Acknowladge Acknowladge Acknowladge
| = S i i =
| .
AW OL T OOV,
e v A L ~ A i v A L. v A A v A :
re Eﬁ;’?ﬁﬁf“ Subaddress First Data Byte Other Data Byte Last Data Byte Cni[;’iﬁon
Figure 18. Sequential Write Transfer
7.6.1.3 BEHLIEE
BEALELE AT -
Repeat Start
Conditi
Cﬂﬁﬂm Acknowledge Acknowledge il . Acknowledge Ackn';“:; o

! = " = S
XLNRYHENNMEXEENRHENA N RKEPEXNNRONHCNNEN A

.,

°C Davice Address Stop

o i
I*C Device Addrass Subaddress Data Byta

and RW Bit and R/W Bit Condition

Figure 19. Random Read Transfer
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7.6.1.4 I FFiEER
IS B 4
Repeat Start

Start Candition Mot
Condition Acknowladge Acknowladge i Acknowladge Acknowledge

| A A = =

| - -
VS CLOON SO OC SOOIV SLOOC S VOO

i - _'Y' 4 i ~ 4 kS _'\“' 4 \ o A 1
RN Subaddress A Daia Bylo Conditon

Figure 20. Sequential Read Transfer
7.6.1.5 AEZBEH RS HERN
AU6825 book #fEi it 0x7f 3t AN 1) book, 0x00 i# N AH M K] page, &k book,fFE LN pagel. &HT
HEN—1 book, ERiliiitT pageO.
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7.6.2 F T H
7.6.2.1 FERFF

1. P& ADR/FAULTXE 12C Hhuht.
2. &yt DVDD F I PVDD, & RT &= Tms B H];
3. #is PDN
4. 12CH#A play ZEIFTAECE, I H Ao S ), HAT 2128 I 8fE7e.
5.t play ZRi#4E 12S. 2RJ5HEN play w5 EL AT

DVDD \

PVDD 1 PONy I B ALAC T 275, ZLILPDNIUAE \

MR} FIsoms, {45 VR_DIG HLE T 0.5V/E
4L =PDN
\V/ Suggest this sequence
to avoid pop/ click
!g,cmdﬁ T 12 B [ AR TE
SZCL ’ DSP Config Other Config :;év Pliffv"n"
I C{SDA} \ Suggest this sequence
to avoid pop/click
Figure 21. Start-up and Power-down Sequence

7.6.2.2 TEHEEKF
1. IR T,
2. FCEFAFAAC N Hiz 8L N IPIRES, A5 K PDN.
3. Z&ff 10ms
4. $ifik PVDD, A5 4ifik DVDD;
5. WHLT T HARE

FON \

PAVDD a5V

/ Dmis

oveD

OO0 ==

Figure 22. Power-Down Sequence
Before PYDD/DVDD powers down, Class D Output driver needs to be disabled by PDN or by I2C.

At least 6ms delay is needed based on LRCLK (Fs) = 48kHz. Digital volume ramp-down updates every sample
period, and decreases by 0.5dB for each update. Digital volume = 24dB. The delay changes when

the value of register 0x4C and 0x4E or the LRCLK rate changes.
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7.6.2.3 {RIPF0UE

7.6.2.3.1 OVERCURRENT SHUTDOWN (OCSD)

e R AR S, AR R 2, AU6825 HTLLTE 100ns P 5% D s, I BB IS & A7 4% B i R i . AU6825 1]
PAIX 73 it H R — ANl R AR T I RO IR AR R AR, B R A S, TR ST RRIE R, DA Re
ARER IR TR,

7.6.2.3.2 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.

7.6.2.3.3 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 fault’s 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.

7.6.2.3.4 DEVICE OVER VOLTAGE/UNDER VOLTAGE PROTECTION
7.6.2.3.4.1 OVER VOLTAGE PROTECTION
Once the PVDD voltage exceeds the OVEmres (rvop) (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 Book0/Page0 manually.

7.6.2.3.4.2 UNDER VOLTAGE PROTECTION

Once the PVDD voltage drops below the UVErres (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 4.26.4V (Typical), device will come back to Play mode. But this bit still keeps 1 unless cleared by
register

0x0D in Book0/Page0 manually.
7.6.2.3.5 CLOCK FAULT
w5 k4 Clock Halt, SCLK/LRCLK Ratio Error, PLL unlock, FS error, register 0x37 1 register 0x39 < sizff W, s

OF AT DLUE A A7 2 O B EN hiz 5l sleep 130, MUK IIAE. Clock fault 7] DAFE 274745 0x71 it
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8. REGISTER MAP
8.1.1 CONTROL PORT REGISTERS

Table 14 lists the memory-mapped registers for the CONTROL PORT. All register offset addresses not listed in
Table 14 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 55
38h BCK_MON Register 56
3%h CLKDET_STATUS Register 57
4Ch DIG_VOL_CITRL 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 info small table cells. Table 15 shows the codes that are used

for access types in this section.

Table 13. CONTROL PORT Access Type Codes

ACCESS TYPE | CODE |

DESCRIPTION
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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

8.1.1.1 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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8.1.1.2 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

10: Hybrid mode
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8.1.1.3 DEVICE_CTRL 2 REGISTER (OFFSET = 3H) [RESET = 0X10]
Return to SUMMARY TABLE.
Table 18. DEVICE_CTRL 2 Register

7 6 5 3 2 1 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 when 12S clock fault
happens
Device in manual mode,
5 MANUAL_MODE R/W 0 Sample_rate is configured by reg_fs_cfg and all the
divider ratios need to be configured.
DSP reset
When the bit is made 0, DSP will start powering up and
send out data. This needs to be made 0 only after all the
4 DIS_DSP R/W 1 input clocks are settled so that DMA channels do not go
out of sync.
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 RIW 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

8.1.1.4 RESET _CTRL_2 REGISTER (OFFSET = DH) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 20. DEVICE_CITRL_2 Register

7 6 I | 4 | 3 | 2 1 0
Sync_done RESERVED CTRL_STATE
R/W R/W | RRW | RW | RW | RW R/W

Table 21. DEVICE_CITRL_2 Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
7 RESERVED R/W 1: sync is properly done
6:1 RESERVED R/W 0 Reserved.
1: clear analog fault
0 Clear Fault R/W 0
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8.1.1.5 12C_PAGE_AUTO_INC REGISTER (OFFSET = FH) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 22.12C_PAGE_AUTO_INC Register
7 | 6 | 5 | a4 3 2 | 1 0
RESERVED PAGE_AUTOINC_DIS RESERVED
R/W R/W R/W

Table 23.12C_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 8"
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 0fh Iopcc?tion 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
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8.1.1.6 SIG_CH_CTRL REGISTER (OFFSET = 28H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 24. SIG_CH_CTRL Register
7 | 6 | 5 | 3 | 2 1 0
BCK_RATIO_CONFIGURE FS_CFG
R/W R/W

Table 25. 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

4’01010 88.2KHz

4’'D1011 96KHz

4’b1101 192KHz

Others Reserved
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8.1.1.7 CLOCK_DET CTRL REGISTER (OFFSET = 29H) [RESET = 0X00]
Return to SUMMARY TABLE.

Table 26.

CLOCK_DET_CITRL Register

7

6 5 4 3

2

1

0

RESERVED

DIS_DET_BCL

DIS_DET_PLL K_RANGE

DIS_DET_FS

DIS_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 27.

CLOCK_DET_CITRL Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7

RESERVED

R/W

0

Reserved

DIS_DET_PLL

R/W

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
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

DIS_DET_BCLK_RANGE

R/W

Ignore BCK Range Detection

This bit controls whether to ignore the BCK range
detection. The BCK must be stable between 256KHz and
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

DIS_DET_FS

R/W

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

DIS_DET_BCLK

R/W

Ignore BCK Detection

This bit controls whether to ignore the BCK detection
against LRCK. The BCK must be stable between 32FS and
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

DIS_DET_MISS

R/W

Ignore BCK Missing Detection

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

0: Regard BCK missing detection

1: Ignore BCK missing detection

RESERVED

R/W

Reserved

RESERVED

R/W

Reserved
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8.1.1.8 SDOUT _SEL REGISTER (OFFSET = 30H) [RESET = OH]

Return to SUMMARY TABLE.
Table 28. SDOUT_SEL Register
7 | 6 I | 4 | 3 | 2 1 0
RESERVED SDOUT_SEL
R/W
Table 29. 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)
8.1.1.9 12S_CTRL REGISTER (OFFSET = 31H) [RESET = 0X00]
Return to SUMMARY TABLE.
Table 30. 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 31.12S_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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8.1.1.10 SAP_CTRL1 REGISTER (OFFSET = 33H) [RESET = 0X02]
Return to SUMMARY TABLE.
Table 32. SAP_CTRL1 Register

7 6 5 | 4 3 | 2 1 0
I2S_SHIFT_MSB | RESERVED DATA_FORMAT 12S_LRCLK_PULSE WORD_LENGTH
R/W R/W R/W R/W R/W
Table 33. SAP_CTRL1 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7 12S_SHIFT_MSB R/W 0 IS 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

3:2 125_LRCLK_PULSE R/W 00 TDM/DSP mode is less than 8 cycles of SCK, these two bits
need setf 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

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

7|

6 |

5 |

4

| 3 | 2 1 0

I2S_SHIFT_LSB

R/W

Table 35. 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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8.1.1.12 SAP_CTRL3 REGISTER (OFFSET = 35H) [RESET = 0X11]

Return to SUMMARY TABLE.
Table 36. 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 37. 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)

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

Return to SUMMARY TABLE.
Table 38. FS_MON Register
7 | 6 5 | 4 3 | 2 1 0
RESERVED BCLK_RATIO_MSB FS_RPT
R/W R R
Table 39. 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’b0000 FS Error
4'b0110 32KHz
4’b1000 Reserved
3.0 FS_RPT R 0000 4’51001 48KHz
4'b1011 96KHz
4'b1100 176.4KHz
4'b1101 192KHz
Others Reserved
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8.1.1.14 BCK_MON REGISTER (OFFSET = 38H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 40. BCK_MON Register
7 | 6 | 5 | 4 | 3 | 2 1 0
BCLK_RATIO_LSB
R

Table 41. 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

8.1.1.15 CLKDET_STATUS REGISTER (OFFSET = 39H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 42. 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 43. 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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8.1.1.16 DIG_VOL_LEFT REGISTER (OFFSET = 4CH) [RESET = 30H]

Return to SUMMARY TABLE.
Table 44. DIG_VOL_CITL Register
7 | 6 | 5 | 4 | 3 | 2 | 1 0
PGA_LEFT
R/W

Table 45. 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 100110000 |55141111: +0.5 aB

00110000: 0.0 dB
00110001:-0.5 dB

11111110: -103 dB
11111111: Mute

8.1.1.17 DIG_VOL_RIGHT REGISTER (OFFSET = 4DH) [RESET = 30H]

Return to SUMMARY TABLE.
Table 46. DIG_VOL_CITL Register
7 | 6 | 5 | 4 K | 2 | 1 0
PGA_RIGHT
R/W

Table 47. 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 100110000 |55141111: 405 oB

00110000: 0.0 dB
00110001:-0.5 dB

11111110: -103 dB
11111111: Mute

8.1.1.18 DIG_VOL _CTRL2 REGISTER (OFFSET = 4€H) [RESET = 0X33]

Return to SUMMARY TABLE.
Table 48. 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 49. DIG_VOL_CITRL2 Register Field Descriptions
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BIT FIELD TYPE RESET DESCRIPTION

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

The setting 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)

Digital Volume Normal Ramp Down Step

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

The setting here is applied to soft mute request, asserted
R/W 11 by XSMUTE pin or $0/38.

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

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
3:2 PGA_RAMP_UP_SPEED R/W 00 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)

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
1.0 PGA_RAMP_UP_STEP R/W 11 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

PGA_RAMP_DOWN_SPE

7:6 ED

R/W 00

PGA_RAMP_DOWN_STE

54 P

8.1.1.12 DIG_VOL_CTRL3 REGISTER (OFFSET = 4FH) [RESET = 0X30]

Return to SUMMARY TABLE.
Table 50. DIG_VOL_CTRL3 Register
7 | 6 5 | 4 3 | 2 | 1 0
FAST_RAMP_DOWN_SPEED | FAST_RAMP_DOWN_STEP RESERVED

R/W

Table 51. DIG_VOL_CTRL3 Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION

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
R/W 00 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)

FAST_RAMP_DOWN_SP

7:6 EED
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FAST_RAMP_DOWN_ST

5.4 EP

R/W

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
11 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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8.1.1.20 ANA_CTRL REGISTER (OFFSET = 53H) [RESET = 0X49]

Return to SUMMARY TABLE.
Table 52. ANA_CTRL Register
7 | 6 5 | 4 K | 2 1 0
BW
RW

Table 53. 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;

8.1.1.21 AGAIN REGISTER (OFFSET = 54H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 54. AGAIN Register
7 | 6 | 5 4 | 3 | 2 1 0
RESERVED ANA_GAIN

R/W

Table 55. 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
00001: -0.5db

4:0 ANA_GAIN R/W 00000

11111:-15.5dB
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8.1.1.22 AGAIN REGISTER (OFFSET = 56H) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 56. AGAIN Register
7 | 6 I 4 | 3 | 2 1 0
RESERVED ANA_GAIN
R/W

Table 57. AGAIN Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 BW_halfc R/W 0 Classd bandwidth control, half LPF capacitor

6.0 Reserved R/W 00000 [Reserved.

8.1.1.23 BQ_WAR_CTRL1 REGISTER (OFFSET = 5CH) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 58. BQ_WR_CTRL1 Register
7 | 6 | 5 | 4 E 2 |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.

8.1.1.24 GPIOO REGISTER (OFFSET = 62H) [RESET = 2€H]

Return to SUMMARY TABLE.
Table 60. GPIO0 Register
7 6 5 4 3 | 2 | 1 | o
ADR_Dir GPIOO function
RW R/W R/W R/W R/W | rew [ RW | RW
Table 61. GPIOO_ADR Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:6 Reserved R/W Oh Reserved
. 1: GPIO as output.
5 ADR_Dir RIW 1h 0: GPIO as input.
00011: digital input as Hiz
01000: open drain output as fault warning;
01100: Sdout
4.0 GPIOO R/W OEh 01110: as fault pin
11001: digital input as mute
Others: reserved

8.1.1.25 GPIO1 REGISTER (OFFSET = 63H) [RESET = OOH]

Return to SUMMARY TABLE.
Table 62. GPIO1 Register
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7 6 5 4 | 3 | 2 | 1 | o
ADR_Dir GPIO1 function
RW R/W R/W RIW | R/W | rew | RW | RW
Table 63. DSP_MISC Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:6 Reserved R/W Oh Reserved
. 1: GPIO as output.

S ADR_Dir RIW Oh 0: GPIO as input.
00011: digital input as Hiz
01000: open drain output as fault warning;
01100: Sdout

4.0 GPIO1 R/W Oh 01110: as fault pin
11001: digital input as mute
Others: reserved

8.1.1.26 GPIO2 REGISTER (OFFSET = 64H) [RESET = 2CH]

Return to SUMMARY TABLE.
Table 64. GPIO2 Register
7 | 6 5 4 | 3 | 2 | | o
Reserved ADR_Dir GPIOO function
RW | R/W R/W RIW | R/W [ rew | RwW R/W

Table 65. DSP_MISC Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7:6

Reserved

R/W

Oh

Reserved

5

ADR_Dir

R/W

Th

1: GPIO as output.

0: GPIO as input.

4:0 GPIO2 R/W 0Ch

00011: digital input as Hiz

01000: open drain output as fault warning;
01100: Sdout

01110: as fault pin

11001: digital input as mute

Others: reserved

8.1.1.27 DI€_ID REGISTER (OFFSET = 67H) [RESET = OH]

Return to SUMMARY TABLE.
Table 66. DIE_ID Register

7 | 6 | 5 | 4

| 3

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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8.1.1.28 PHASE_CTRL REGISTER (OFFSET = 6AH) [RESET = 0X00]

Return to SUMMARY TABLE.
Table 68. PHASE_CTR Register
7 | 6 | 5 | a4 3 2 | 1 0
SYNC_MODE RCG_INPHASE RCG_PHASE_SEL

R/W

Table 69. PHASE_CTR Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
synching mode:
4’h0: no phase sync
7:4 SYNC_MODE R/W 0000 4’hD: GPI phase sync
4’hE: reg phase sync
4’hF: Irclk phase sync

selects the phase of Ch2:
3 RAMP_PHASE_SEL R/W 00 0: ph_ch2 = ph_ch1 + 180 deg
1: ph_ch2 = ph_chl

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

2:0 I12S_SYNC_EN R/W 000

NO OB OGN —=0

8.1.1.29 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_CH1 CH1_DC_1 CH2_DC_1 \ CH1_OC._| CH2_OC_|
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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8.1.1.30 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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8.1.1.31 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 OT1sD_|
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

8.1.1.32 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_LEVELI1
R
Table 77.0T_WARNING Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

7 CLIP_CH1 R 0 Left channel clip warning

6 CLIP_CH2 R 0 Right channel clip warning

5 CBCW_CH1 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

8.1.1.33 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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8.1.1.34 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 fauliz

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

8.1.1.35 MISC_CONTROL REGISTER (OFFSET = 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\'lMP 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 IOTF 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

T
9. M F#nsEI)
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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2.1 BH¥HEZAR

AU6825 1A H 0.22uF-0.47uF BHIZ T H 28

9.1.1 BB EHERY

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 inductor’s saturation current Isar, be larger than the amplifier’'s peak current during power-
up and play audio.

ISAT 2 I'nC'X(Ipemk_power_up, Ipeo1k_clipping, 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 103, to meet datasheet specifications.

The minimum inductance is given in Table 103.
Table 85. LC Filter Recommendation

rcommended Minimum
VDD (V) itching Frequency (kHz) Modulation Scheme Inductance (uH) for LC Filter
Design
<12 4.7uH + 0.68pF
384 BD
> 12 10pH + 0.68uF
<12 . 10pH + 0.68uF
384 1SPW/Hybrid
> 12 /Hybr 15uH + 0.68F

For higher switching frequency (Fsw), select inductors with minimum inductance to be 384kHz / Fsw x L.

9.1.2 B BB T

W T 0. TUF A T = 8Es, ZHB AR ESIT PVDD, HAMNEBUSEHAA/NT 44 22uF B2 BEEH T 25
I ER ISR, M BGEERRE IR (Ll B, fRE PVDD HEFRE .

92.1.3 Hi eMI T

R EMI %8, AU6825 AL T E M I B L S i B ik 1, NSNS, HERB .
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2.2 TYPICAL APPLICATIONS

92.2.1 2.0 (STEREO BTL) SYSTEM
Figure 104 shows the 2.0 (Stereo BTL) system application.

F 22,F 0.684F
—_ Channel L

() cfio cfio i cfip cfip )
L2
YL OUTL,
10uH
DVDD
==Cc42
0.684F
AU6825
c3 C4 EE— =
4.74F 0ApF EER our pufptOUT A GRD
PVDD out — = L3
L L T FAI VTS - ouT B OUTR
oD oND e G our -3 -
5 ouT B2 10pH |
12s 410 cs C43
JI=2 L] vr pic BST A+ M 04707 06847
DVDD DVDD DOVDD DVDD - r [SiE3 ST e A a8 BT A Ilce Channel K
= RN | ST popees - Ilo.47uF
GND uF BST B jaudl BST B Jlci3 =
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12C

Figure 23. 2.0 (Stereo BTL) System Application Schematic
2.2.2 —NIFFREFE
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WRCE-IRE/CLE B
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AU6825 Offline

10. BB

The AU6825 device requires two power supplies for proper operation. A high-voltage supply called PVDD is

FKLLE A &1 5 ASATP

required to power the output stage of the speaker amplifier and its associated circuitry. Additionally, one
low- voltage power supply called DVDD is required to power the various low-power portions of the device.
Once the device has been initialized, PYDD must keep within the normal operation voltage. Once PVDD is
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lower than 3.5V, all registers need re-initialization again.
TBD

Figure 24. Power Supply Function Block Diagram

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

10.2 PUYDD SUPPLY
PVDD SCHE N 4.5V-26.4V, % 0.1uF /i1 4 4 22uF LL_E 25 i - 248,

11. 75

WS BRI PIRPPAE
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12. PACKAGE INFORMATION

The AU6825 is available in the QFN-32 packages. Figure 118 shows the package view.

D
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TOP VIEW
RIS

SIDE VIEW
L3 ]
&

SRSRSAVRORY

JT

00000000

BOTTOM VIEW
[ ]

ORSRURIRERS

A00Aa00a0
=

Figure 25. Package View
Table 107 provides detailed information about the dimensions.
Table 86. Dimensions

DIMENSIONS IN MILLIMETERS

SYMBOL MIN NOM MAX
A 0.700 0.750 0.800
Al 0.000 0.020 0.050

A3 0.203 REF
b 0.200 0.250 0.300
D 4.900 5.000 5.100
E 4.900 5.000 5.100

e 0.500 BSC
D2 3.400 3.500 3.600
E2 3.400 3.500 3.600
0.300 0.400 0.500

K 0.350 REF
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13. TAPE AND REEL

3 N/
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1. Cower tope width: 3.3+ 0100 -
2 Currukative folerance of 10 speociont hole phch: $0.20 {max).
3. Camber ndt b0 exceed Tmen in 250mem.
4 Molds: QFR-E2.
5. Al dimonsions: mm.
& Direction of view: =388
Figure 41. Carrier Tape Drawing
Table 42 provides information about fape and reel.
Table 42. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QUY/REEL| \nerBox | carton | STY/CARTON | gze amy | size vy
e 137 4000 1 8 32000 336*336°448 |  420%355*365

Figure 42 shows the product loading orientation—pin 1 is assigned at Q2.

—
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REVISION HISTORY

REVISION DATE DESCRIPTION
Rel 0.1 22 April 2022 DRAFT
Rel 0.5 10 Oct 2022 Updated spec with features fixed
Rel 0.8 10 March 2023 Updated with initial bench data
Rell.0 12 April 2023 Updated with initial data and Chinese wording.
Rel 1.1 15 Sept 2023 Updated table 5.
Rel 1.1.1 25 Nov 2023 Updated typ errors.
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