Technical Sample &
Documentation e Buy

RICHTEK' RT9125

30W Stereo, Inductor-Less Digital Audio, Closed-Loop
System with 96kHz Extended Audio Processing

1 General Description 3 Features

The RT9125 is a high efficiency, 1°S-input, stereo o Flexible Power Supply Range
channel audio power amplifier delivering 2x30W into o PVDD from 4.5V to 26.4V

8Q BTL speaker loads. It can deliver over 94% power » DVDD and I/O, 1.8V or 3.3V
efficiency and eliminate the need for heat-sink. » Support Wide Range Audio Format

e Bit Resolution Up to 32 Bits

e Support TDM Up to 32 Bit

e Sampling Frequency from 8kHz to 96kHz
o Excellent Audio Performance

e 2x30W at into 8Q2 BTL at 24V

e SNR > 110dB

o Efficiency > 94%
e Built-In Programmable DSP Function

e 36 Programmable Biquads for Speaker

Built-in  protection circuits can provide over-
temperature, overcurrent, overvoltage, DC and
undervoltage protections and report error status.

The RT9125 is an 12S device receiving all clocks from
external sources. A fully programmable data path
routes these channels to the internal speaker drivers.
The RT9125 features three band DRC and flexible
multi-band biquads for anti-clipping, power limiting,
and speaker equalization.

Equalization
The recommended junction temperature range is e Programmable Coefficients for DRC Filters
—40°C to 150°C, and the ambient temperature range is and Supporting Multi-Compression Ratios
—40°C to 85°C. e Programmable 256-taps FIR

o Excellent Self-Protection

2 Ordermg Information e UVLO, OVP, OCP, Thermal Foldback, OTP, and

RT9125 —Ii DCP
Packing « Built-In DC Blocking Filters
A: Standard . Lo
@ o Filter-Less Application
Package Type o VQFN-48L Thermally-Enhanced Package
N: VQFN-48L 6x6 (V-Type)
(Exposed Pad-Option 1) 4 Applications
Note 1. e LCD-TV
Richtek products are Richtek Green Policy compliant » Monitors
and marked with () indicates compatible with the o Home Audio
current requirements of IPC/JEDEC J-STD-020. o Amusement Equipment

¢ Electronic Music Equipment
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5 Marking Information

RT9125N: Product Code
RT9125 YMDAN: Date Code
N
YMDAN
o

6 Simplified Application Circuit

f

DVDD1/DVDD2  PVDDL/PVDDR AVCC
SCLK
BSTPL Il
LRCK
Digital Audio
Interface SDI
SDO VOUTPL
SDO2
LC Filter
VOUTNL
BSTNL Il
RT9125
SDA
2C Control BSTPR 1
SCL
VOUTPR
—» EN )
Control Inputs LC Filter
—>
RESETB VOUTNR
<+ FAULT_N/FAULT_N2 BSTNR Il
—*A_SELL/A_SEL2
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7 Pin Configuration

(TOP VIEW)
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8 Functional Pin Description

Pin No. Pin Name 10 Pin Function
1,9, 14, 22,
23,24, 30, 31, |NC P Tied to main GND.
37, 38, 39, 48
2,3 NC P Test pin, floating.
4 RESETB DI RESET, low active
5 SDA DIO | I2C data input/output.
6 SCL DI 12C clock input.
7 A _SEL1 DI Slave address selection 1.
8 A _SEL2 DI Slave address selection 2.
10 SDI DI 12S data input.
11 LRCK DI 12S L/R clock input.
12 SCLK DI 1S bit clock input.
13 SDO DO | I%S data output for DSP.
15 DGND2 P Digital GND.
16 DREG2 P 1.8V LDO output.
17 DvDD2 P 1.8V or 3.3V power supply for /0. Connect to DVDD1.
18 AVSS P Ground for analog circuits.
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Pin No. Pin Name 10 Pin Function
19 AVCC P 26.4V power supply for analog circuits.
20 VR_ANA P ?Sra::aongi irsefgigtt:i;/r?]lfge. Typical current is about 11.6mA, maximum
21 GVDD P Internal power supply gengrated by LDO. Typical current is about
4.2mA, maximum current is about 5SmA.
25 BSTPR P Bootstrap supply for VOUTPR.
26 VOUTPR AO Positive output of RCH.
27 PVDDR P 26.4V power supply for RCH.
28 VOUTNR AO Negative output of RCH.
29 BSTNR Bootstrap supply of VOUTNR.
32 BSTNL Bootstrap supply of VOUTNL.
33 VOUTNL AO Negative output of LCH.
34 PVDDL P 26.4V power supply for LCH.
35 VOUTPL AO Positive output of LCH.
36 BSTPL P Bootstrap supply for VOUTPL.
40 MUTE_N DI Mute pin, low active.
41 FAULT_N2 DO Fault indication for AMP portion.
42 SDO2 DO | IS data output for AMP portion.
43 EN DI RESET function, low active.
44 DREG1 P 1.2V LDO output.
45 DVDDL p 1.8V or 3.3V power supply for DSP portion and I/O. Connect to
DVvDD2.
46 DGND1 P Digital GND.
47 FAULT_N1 DO Fault indication for DSP portion.
(Expo::d Pad) PVSS P Ground.
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9 Functional Block Diagram
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10 Absolute Maximum Ratings

(Note 2)
e Supply Voltage, AVCC, PVDDL, PVDDR -0.3Vto 31.6V
e Supply Voltage, DVDD1, DVDD2 -0.3V to 6V
o Speaker Amplifier Output Voltage, VOUTPR, VOUTNR, VOUTNL, VOUTPL ---------------- -0.3V to 31V
e BSTPR, BSTNR, BSTNL, BSTPL (Note 3) -0.3Vto 36V
e RESETB, SDA, SCL, FAULT_N2, FAULT_N1 -0.3Vto 6V
e A SEL1, A SEL2, LRCK, SCLK, SDI, MUTE_N, EN —-0.3V to DVDD + 0.5V
e VOUTPR, VOUTNR, VOUTPL, VOUTNL (Note 2) -10V to 37V
e SDO, SDO2 -0.3Vto 6V
e DREG2 -0.3Vto 4V
e VR_ANA, GVDD -0.3Vto 6V
e DREG1 -0.3Vto 1.7V
e Power Dissipation, PbD @ Ta = 25°C
VQFN-48L 6x6 3.7W
o Package Thermal Resistance (Note 4)
VQFN-48L 6x6, 6A 27°C/IW
VQFN-48L 6x6, 03C 6.8°C/W
e Lead Temperature (Soldering, 10sec.) 260°C
¢ Junction Temperature 150°C
e Storage Temperature Range —65°C to 150°C
e ESD Susceptibility (Note 5)
HBM (Human Body Model) 2kV

Note 2. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These
are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated
in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may
affect device reliability.

Note 3. The result is defined when the cross voltage between BST and VOUT is 5V.

Note 4. 634 is measured under natural convection (still air) at Ta = 25°C with the component mounted on a high effective-
thermal-conductivity four-layer test board on a JEDEC 51-7 thermal measurement standard. 83c is measured at the
exposed pad of the package.

Note 5. Devices are ESD sensitive. Handling precautions are recommended.

11 Recommended Operating Conditions

(Note 6)

e Supply Input Voltage, DVDD1 DVDD2 3V to 3.6V

e Supply Input Voltage (For 1.8V 1/0), DvDD1, DVDD2, DREG2 (Note 7) 1.74V to 1.98V
e Supply Input Voltage, PVDDL, PVDDR, AVCC 4.5V to 26.4V

o Ambient Temperature Range —40°C to 85°C

¢ Junction Temperature Range —40°C to 150°C
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Note 6. The device is not guaranteed to function outside its operating conditions.

Note 7. In 1.8 V I/O application, 1.8 V is needed to be supplied from an external voltage source to DVDD1, DVDD2 and

VREG2.

12 Electrical Characteristics

(PVDDL = PVDDR = AVCC = 12.7V, DVDD = 3.3V, RL = 6Q, Ta = 25°C, fsw = 384kHz, L = 8.2uH, C = 0.47uF, unless

otherwise specified.) (Note 8)

Parameter Symbol Test Conditions Min Typ Max Unit
VIH: High-Level- Vil DVDD x| _
EN, Input Voltage 0.7
RESETB, Y
MUTE N VIL: Low-Level- ViL _ _ DVDD x
- Input Voltage 0.3
FAULT_N1, | VOL: Low-Level- _
FAULT N2 | Output Voltage | VO IPULLUP = 3MA 0.4 v
DVDD1+DVDD2 Quiescent _
Current (Normal Mode) IDvDD EN = 3.3V, for DVDD 8.5 mA
DVDD1+DVDD2 Shutdown IbvDD_ EN = 0.8V, no load, no LC filter -- 5 15 pA
Current STBY
PVDDL/R+AVCC Quiescent o p EN = 3.3V, switch 25% duty, no B o5 B mA
Current (CMH Mode) Q- load, no LC filter, PWM = 384kHz
= i 0, =
PVDDL/R+AVCC Quiescent EN = 3.3V, switch 25% duty, L
Current (CMH Mode) lo_p 8.2uH, C = 0.47uF, PWM = - 20 -- mA
384kHz
. EN = 3.3V, switch 25% duty, L =
E\Jﬁgn';/ gﬁxcwfod(?;‘)'escem lo_p 6.8uH, C = 0.22uF, PWM = - 20 30 | mA
768kHz
PVDDL/R+AVCC Shutdown Isb_P EN = 0.8V, no load, no LC filter -- 10 20 pA
Current
Drain-Source On-State PVDD =12V, o = | High-Side -- 95 -
. RDS(ON) — b0 - mQ
Resistance 500mA, TJ = 25°C Low-Side - 85 -
AMP Gain Variation ﬁﬁg)(sp'(— AMP to AMP gain difference -0.5 -- 0.5 dB
Speaker Gain Variation éhA)V(L/R L/R channel gain difference -- -- 0.4 dB
Startup Time from Shutdown | toN -- 45 -- ms
Shutdown Time from Enable | toFF (Note 9) -- 15 -- ms
384kHz mode - 384 -
PWM Switching Frequency 768kHz mode -- 768 -- kHz
1536kHz mode - 1536 -
THD + N = 10%, (BTL), PVDD =
_ - 27 -
RMS Output Power 18V, RL = 6Q
. Po W
BD Modulation THD + N = 1%, (BTL), PVDD = B 23 B
18V, RL = 6Q
Tot_al Harmonic Distortion + THD+N Po =1W (BTL) _ 0.03 _ %
Noise
Output Integrated Noise Vn 20Hz to 20kHz, A-weighted - 35 - uv

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.

www.richtek.com
8

DS9125-00 June

2024



RICHTEK

RT9125

Setup Time

Parameter Symbol Test Conditions Min Typ Max Unit
PVDD = 12V with offset
P -5 - 5
calibration enable
PV_DD = 12V without offset 65 B 65
calibration enable
Output Offset Voltage Vos - mV
PVDD = 24V with offset
torati -5 - 5
calibration enable
PV'DD = 24V without offset 13 B 13
calibration enable
Output power = 1W, 1kHz with
. - -75 -
none shielding choke
Cross-Talk XTALK - dB
Output power = 1W, 1kHz with B 100 B
shielding choke
= 0,
Signal-to-Noise Ratio SNR PV?D 24V, 1% THD + N, -- 113 -- dB
RL =4Q
Power Supply Rejection Ratio | PSRR ::i;(:)(lq;ency @1kHz with 200mVpp -- 73 -- dB
Dynamic Range DR Input level -60dBFS -- 113 -- dB
PVDD = 12V, output power = 10W _ 94 _
o + 10W, Load = 8Q
Efficiency n %
PVDD = 18V, output power = _ 70 _
1.25W + 1.25W, Load = 6Q
Over-Temperature Protection |OTP Guaranteed by design 150 160 175 °C
Thermal Hysteresis -- 20 -- °C
Overcurrent Protection OCP 6 7 -- A
PVDDL./PVDDR Overvoltage OVP o8 B 30 Vv
Protection
PVDDL_/PVDDR Undervoltage UVP 39 4 _ Vv
Protection
OoLD oLD 16 - - Q
SLD SLD - - 2 Q
I°C Interface Electrical Characteristics
High-Level Input Voltage
(Belongs to the internal 1.8V | VIH D\6D7D o - - Y
domain) '
Low-Level Input Voltage
(Belongs to the internal 1.8V | VIL -- -- DVOD?? X1 v
domain) '
Digital Output Low (SDA) VoL IPULLUP = 3MA -- -- 0.4 \%
Clock Operating Frequency fscL -- -- 400 kHz
Bus Free Time Between Stop {BUF 13 B B s
and Start Condition : H
Hold Time After (Repeated)
Start Condition tHD,STA 0.6 N N HS
Repeated Start Condition tSU.STA 06 B B us
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Parameter Symbol Test Conditions Min Typ Max Unit

Stop Condition Time tsu_sTO 0.6 -- -- us
Input Data Hold Time I:}'\E’DAT 0 -- 900 ns
Data Setup Time tSu,DAT 100 -- -- ns
Clock Low Period tLow 1.3 - - us
Clock High Period tHIGH 0.6 - - us
Clock Data Fall Time tf 20 - 300 ns
Clock Data Rise Time tr 20 - 300 ns
Spike Suppression Time tsp -- -- 20 ns
Slave Mode I2S Interface Electrical Characteristics
High-Level Input Voltage VIH DV0D7D o - - Y
Low-Level Input Voltage VIL - - DVOD?E) X1 v

VOH: High-Level

Output Voltage Von N 33 N
sbo VOL: Low-Level v

: Low-Leve

Output Voltage VoL N N 0.4
High-Level Input Voltage VIH DVDD = 1.8V 1.4 -- -- \%
Low-Level Input Voltage VIL DVDD = 1.8V - - 0.5 \Y

VOH: High-Level _

Output Voltage VOH DVDD = 1.8V 1.8 Y,
sbo VOL: L L I

: Low-Leve _ B B

Output Voltage VoL DvDD = 1.8V 0.2 V
Frequency fSCLKIN 1.024 -- 12.288 | MHz
Setup Time, LRCK to SCLK
Rising Edge tsut 10 - - ns
Hold Time, LRCK from SCLK

. tha 10 -- -- ns

Rising Edge
Setup Time, SDI to SCLK
Rising Edge tsu2 10 - - ns
Hold Time, SDI from SCLK tho 10 __ _ ns
Rising Edge
Rise/Fall Time for
SCLK/LRCK trs/tfs -- -- 10 ns
12S Duty Cycle % 40 - 60 %

Note 8. Measurements were made using the RT9125 EVM board and Audio Precision System 2722 with AUX-0025 low-pass
filter.

Note 9. Enable is the state that AMP IC outputs PWM.
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RICHTEK RT9125
13 Typical Application Circuit

13.1 3.3V I/O Application (BTL)

44| e RT91Z5 PVDD
cie_[ | PVDDL 134 b
WFL Lc1 Tc2 Jecs
47uF 0.1pF 1nF
DVDD_ 16| preca AT
3.3V R1§C19J_ %
10k S WL o -
2% FAULT_N2 BSTPL 36 H M
FAULT_N1 35 470nF 8.2uH _Lcs
VOUTPL 0.47uF
Address Z4 A SELL H :[q
Select ASELZ oyt 138 = b c6
0.47yF
BSTNL 22| . 1
From jg EN 470nF 2H
Host H MUTE_N
RESETB cs L3
BSTNR 29| oA
" 8.2uH _L
28 470nF : co
VOUTNR 0.47TyF
VOUTPR |28 ST 9 EClO 7 []
0.47uF
- 10 BSTPR (22| oo 1
’s 1] 30! 470nF s
Digital
Autio 151 SCLK PVDD
Source 22] SO 27 Q
sboz - PYEDR T Lo L
47yF T O.1pyF T 1nF
2 5 SDA T T —|_
’c avee 119 e
Control 61 scL | c15
1uF
18
DVDD 21 DvpDL AVSS %
' c20 VRANATT™] c1e
1uF gluF
21
GVPDI™ ca7
PVSS 1pF

4749 (Exposed Pad)

Note 10. For different PWM frequency and LC filter combination, refer to Application Information.
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13.2

External Power Supply DVDD
1.8v

1.8V I/O Application (BTL)

a4 S RTo125 PVDD
DREG1
WL PYoDL = o 1o 1w
" g T%L}JF TO.lpFTlnF
) ) 16
DREG2
c19-L v
RIS 1uF &
10k a1 C4 L1
FAULT_N2  sTpL |36 I ~N
AL FAULT_NL Hone | 1200 | 5
35
VOUTPL 0.224F
Address i A SEL1 33
= VOUTNL 6 v
Select 8/ A_SEL2 c7 5
3 L2 To0.22uF
BSTNL I} N
4s a70nF | 1O0KH
EN
';rggt‘ 42 MUTE_N cs L3
RESETB 29 ~N
BSTNR [=2|
g 470nF | {10pH _LC9
VOUTNR 0.22uF
’s 10 SDI_ VOUTPR 26 i P EClO - :]
'S 0.22uF
Digital 12/ scik BSTPR 22| P
Audio 13 SDO ] 10pH
Source 42 SpO2 470nF
PVDD
27 ?
PVDDR
2c ! SpA 1 ciz2 Jciz ]cua
Control 6] oL T47uF TO.luF —|—1nF
Avee 22 v
| c15
18 1uF
45| 5ubD1 AVSS
DVDD 17
3.3V DVDD2 VR ANA 20
: C20 _ I _.ci16
1uF glpF
21
GVPPI= c17
PVSS 1pF

4749 (Exposed Pad)

Note 11. For different PWM frequency and LC filter combination, refer to Application Information.
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13.3

DVDD

3.3V I/O Application (PBTL)

Note 12. For different PWM frequency and LC filter combination, refer to Application Information.

44
ci8_[— |
Wy

16

3.3V C19
R1 1uF
10kSWF L
41
47
Address 7
Select 8
43
From 40
Host 4
=
Digital 12
Audio 13
Source 42
5
’c
Control 6
45
DVDD 17
3.3V

C20

I

RT9125
DREG1 PVDDL
DREG2
FAULT_N2 BSTPL
FAULT_N1
VOUTPL
A _SEL1
A SEL2  VOUTAL
BSTNL
PWDN_N
MUTE_N
RESETB BSTNR
VOUTNR
DI VOUTPR
LRCK
SCLK BSTPR
SDO
SDO2
PVDDR
SDA
ScL
AVCC
DVDDL AVSS
DVDD2
VR_ANA
GVDD
PVSS

4749 (Exposed Pad)

PVDD
34 0
lec lTco lecs
T 47uF TO.lpFT 1nF
c4
36 ||
1|
35 470nF
33
c7
32 )
1l
470nF
Cc8 L3
29 H N
28 470nF 82H | co
0.47yF
26 — cl0 Vv
25 7| P ] 0ATF
1l
470nF 8.2uH
PVDD
27 ?
lci2 Tciz |cua
47uF 0.1uF 1nF
y g 1o T
1 cis
1uF
18 H
20
1 c16
q;luF
21
1 c17
1uF
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13.4

C18
Wy
External Power Supply DVDD ° 16
1.8V é c1o_L
R1< 1uF
s M
41
47
Address 7
Select 8
43
From 40
Host 4
10
IZS 11
Digital 12
Audio 13
Source 42
5
’c
Control 6
45
DVDD 17
3.3V C20

1.8V I/O Application (PBTL)

44

I

RT9125 PVDD
DREGL pvDDL |24 b
lci Llc2 _Lecs
47uF 0.1pF 1nF
[T T
C4
FAULT_N2 sTpL |36 |
FAULT N1 35 470nF
VOUTPL
A_SELL  VOUTNL 22
A _SEL2 3 &7
BSTNL I}
470nF
PWDN_N
MUTE N 5o CB L3
RESETB  BSTNR (= SAN
28 470nF 820H | g
VOUTNR EOA?HF i]
fgcl:K vouTPR 22 c11 €10
L4 0.47uF
O e o
2u
D02 470nF
PVDD
27 ?
PVDDR
T2 Tciz lcua
SDA T47pF TO.lpFTlnF
ScL Avce 22 <
| c15
1uF
18
DVDD1 AVSS g
DVDD2 20
VR_ANA — 1 ci6
T
21
GVDD =] (17
PVSS 1pF

4749 (Exposed Pad)

Note 13. For different PWM frequency and LC filter combination, refer to Application Information.
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14 Timing Diagram

< [BUF

— / ¥ T
SDA x X / x A_ \
i . tow | B
tp TP [ |« > iR »tSU;DAT_’ [+—tr P |<—tHD;STA +—tsp tr
p N
SCL \
—> i [+ typ;STA —> tsu;sTA -« tsu;sTo
S tHD;DAT tHiGH St
Figure 1. 12C Interface Timing Diagram
tr tf
SCLK
LRCK

tha _i

— tsu2 —»

SDI/ >< ><
SDO

Figure 2. Timing Diagram of Slave Mode 12S Interface

©t
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14.1  Turn-On Timing Diagram

4 PVDD
Power Supply DVDD (3.3V or 1.8V)
—% t; = 1ms
RESETB
t
t;21ms
«—
EN
t
Note 1: No restriction in the t|m|ng between EN and SCLK/LRCK/SDI.
SCLK Note 2: 1°S can be send after 1°C.
LRCK
SDI 2S R 12S X [2S X 12SX 12S ) 12S )X 12S ) 12S X 12S } 12S X 12S K 12S X 12S X 12S) 12S )X 12S) 12S){ 12S) 12S
> t;>5ms
A
SCL
SDA
Registers t
Initialization
MUTE_N
No
+ Restriction
PWM Output
A Startup Time 'A . t
A Volume Ramp Up Time
Audio Out e »
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14.2  Turn-On Timing Diagram (Combine EN + RESET)

4 PVDD
Power Supply DVDD (3.3V or 1.8V)
% t, > 1ms t
A
RESETB+EN
t
Note 1: No restriction in the tlmmg between EN and SCLK/LRCK/SDI.
scLk 4 Note 2: 1°S can be send after 1°C.
LRCK
SDI 12S R 12S:f 12S )X 12S X 12S) 12S X 12SK 12S A 12S X 12S X 12SX 12SX 12S ) 12S) 12S )X 12S) 12S )X 12S) 12S
> t,>5ms
A
SCL
SDA
Registers t
4 Initializaton
MUTE_N
"
4 Restriction
PWM Output
- : > t
Startup Time g >
4 Volume Ramp Up Time
Audio Out f'\u U U \/ N
......... t
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14.3  Turn-Off Timing Diagram
A
SCL
SDA MUTE
Optional Note: There are two ways that can be used to control mute function. t
. 1. Hardware control: Control MUTE_N pin with GPIO.
2. Software control: Set volume to mute with IZC interface.
MUTE_N
t
4 < >
_ Volume Ramp Up Time
Audio Out U \/ /\ [\U Uf\ >
r 3
EN
A < ty2 10 ms t
RESETB
A t
PWM Output
t
sck ¢
LRCK
SDI 12S N12S NI12S A 12S N 12S N 12S A 12SA 12S \ 12SA 12S N12S A 12S A 12SA\ 12S A 12S
— t
' ts = 1ms
1 PVDD |
Power Supply DVDD (3.3V or 1.8V)

4
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14.4  Turn-Off Timing Diagram (Combine EN + RESET)

SCL
SDA

Audio Out

SCL
SDA

RESETB+EN

PWM Output

SCLK
LRCK
SDI

Power Supply

Note: If tight EN+RESETB together, please follow below sequence
1. Turn off Analog portion by set 0x05 bit [1:0] to 00.
2. Turn off Digital portion by set 0x08 bit [1:0] to 00.

< »

 Volume Ramp Up Time C

Analog Gff

‘V =

~

Disable Digital Portion

h A

A
A A

t3 =210 ms

A 4

[ (o oy oy o oy

4

PVDD

1,2 1ms

DVDD (3.3V or 1.8V)
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14.5 Initial Sequence (BTL Mode)

Sequence | reg_addr |reg_size reg_value Description
SW RESET (digital portion), if HW reset
1 0x0B 1 0x80 has been done (RESET set to low),
there is no need to do the SW reset.
1ms delay
0x27 1 0x30
0x26 1 0x40 SW reset, if HW reset has been done
2 (EN set to low), there is no need to do
0x25 1 0x80 the SW reset.
0x28 1 Ox4E
10ms delay
0x27 1 0x30
0x26 1 0xBO ]
3 Internal setting
0x25 1 0xB9
0x28 1 Ox4E
0x27 1 0x30
0x26 1 0x61 | )
4 OX25 1 OXAD Internal setting Initial setting
0x28 1 Ox4E
0x27 1 0x30
0x26 1 0x95 )
5 Internal setting
0x25 1 0xDO
0x28 1 Ox4E
0x27 1 0x30
6 0x26 1 0x94 CMH threshold.
0x25 1 0x65 Threshold is 12.5W with 6Q load.
0x28 1 Ox4E
0x27 1 0x30
0x26 1 0x20
7 0x25 1 0x01 Set the volume from mute to 0dB
0x24 1 0x80
0x28 1 Ox4F
8 0x08 1 OxF5 Digital Amp on Amp turn on
0x27 1 0x30
0x26 1 0x05
9 Analog Amp on Amp turn on
0x25 1 OxE5
0x28 1 Ox4E
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14.6 Initial Sequence (PBTL Mode)

Sequence | reg_addr |reg_size reg_value Description
SW RESET (digital portion), if HW reset
1 0x0B 1 0x80 has been done (RESET set to low),
there is no need to do the SW reset.
0x27 1 0x30
0x26 1 0x40 SW reset, if HW reset has been done
2 (EN set to low), there is no need to do
0x25 1 0x80 the SW reset.
0x28 1 Ox4E
10ms delay
0x27 1 0x30
0x26 1 0xBO )
3 Internal setting
0x25 1 0xB9
0x28 1 Ox4E
0x27 1 0x30
0x26 1 0x64
4 Internal setting
0x25 1 OxA9 Initial setting
0x28 1 Ox4E
0x27 1 0x30
0x26 1 0x95 )
5 Internal setting
0x25 1 0xDO
0x28 1 Ox4E
0x27 1 0x30
5 0x26 1 0x94 CMH threshold.
0x25 1 0X6C Threshold is 21W with 4Q load.
0x28 1 Ox4E
0x27 1 0x30
0x26 1 0x20
7 0x25 1 0x01 Set the volume from mute to 0dB
0x24 1 0x80
0x28 1 Ox4F
8 0x08 1 OxF5 Digital Amp on Amp turn on
0x27 1 0x30
0x26 1 0x05
9 Analog Amp on Amp turn on
0x25 1 OxF5
0x28 1 Ox4E
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14.7 Command to Access AMP Portion

Description

- Step 1: 0x27 set to 0x30 to select AMP address.

- Step 2: 0x26 set to AMP portion address. Where the address is wanted to set.
- Step 3: 0x25 set to AMP portion setting.

- Step 4: 0x28 sent writing command.

For Example:

Set address 0x05 to 0x81.
[2CW(0x27,{0x30})
I2CW(0x26,{0x05})
[2CW(0x25,{0x81})
I2CW(0x28,{0x4E})

Note: Those 4 commands are a set, if need to access AMP portion.
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15 Typical Operating Characteristics

15.1

BTL, PWM = 768kHz

Current Consumption vs. Power

Supply Voltage
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THD + N vs. Output Power (BTL)
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THD + N vs. Output Power (BTL)

THD + N vs. Output Power (BTL)
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THD + N vs. Frequency (BTL) THD + N vs. Frequency (BTL)
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Crosstalk vs. Frequency (BTL)
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15.2 PBTL, PWM = 768kHz

Current Consumption vs. Power Idle Channel Noise vs. Supply Voltage
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THD + N vs. Output Power (PBTL) THD + N vs. Output Power (PBTL)
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THD + N (%)

THD + N vs. Frequency (PBTL)
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THD + N vs. Frequency (PBTL) THD + N vs. Frequency (PBTL)
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Note 14. Measurements were made using the RT9125_EVM board and Audio Precision System 2722 with AUX0025 low-pass
filter. All measurements taken with 1kHz.
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16 Overall Signal Path

Audio Process Flow 1 (SRC Disable, Support Sampling rate from 8kHz to 96kHz) LRCK Master

BCK Master

LRCK Master
BCK Master Ps

LRCK —f I Master DATAI
HPF ,‘JI"‘;;'R 12:’:‘” 12.EQ DSEEQI Volume Surround MBDRC '::I;"p“‘ g“S‘ FDRC ‘
BCK  —f s Q ixer ain j DATAO

DATAI — Slave

DATAO +

Slave I’S
FIR

EQ
SBQ/DPEQ
Surround
Output Mixer
FDRC
Master IS DO_SEL

Audio Process Flow 2 (SRC Enable, Support Sampling rate from 32kHz to 96kHz) LRCK Master

BCK Master

LRCK Master

BCK Master s

] Master
LRCK — DATAI
Input SBQ/ Output Post
SRC HPF 12-EQ Volume Surround MBDRC N N FDRC
BCK s [:j [:j MIXER [:j [:j DPEQ Mixer Gain l DATAO

DATAI — Slave
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Slave I’S
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EQ
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Surround
Output Mixer
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Master I°S DO SEL
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17 Detailed Signal Path

17.1 When SRC Enable

Change to DRC Page

0GADGE  OGA-OXE Oua-0uE  Ouia-0xaB
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X X
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L —
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0e2-0166 062066 0x67-0168
180 ) [ orc.oan | R0
Change to SDO_Mix_EQ Page Change to DRC Page
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L_MO — — DRC_GAIN > L ch
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17.2 When SRC Disable

Changeto DRC Page
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17.3 DC Protection Function (Amp Portion)

This function protects the loudspeaker when there are some DC at the output. The method is to detect DC at final
stage (PWM), calculate the difference of the PWM and a Sinc filter to decide the DC level. The IC will shut down
when detecting the DC.

PWM_P PWM difference

- »> Sinc fliter — DC_Flag
PWM_N detection
Address BITS Name Description
7:4 Reserved
DC threshold for DC detection
00: No available
3:2 DC_THJ1:0] 01: 12.5%
10: 18.75% (default)
0x14 11: 25%
Detection time
1 DC _TIME_SEL 0: 342ms (default)
1: 684ms
0: DC Protection disable
0 DC_EN 1. DC protection enable

17.4  Protection Behavior (FAULT_N1, Digital Portion)

If the protection behavior happened, the IC will automatically start detection, the error condition can be checked by
the register or the FAULT_N1 pin.

17.4.1  Protection Flag

Address BITS Name Description
LRCK/BCK error
0x10 1 INT_I2S_FAULT 1'b0: Normal (default)
1'b1: Fault (write 1 to clear)
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17.5 Protection Behavior (FAULT_N2, AMP Portion)

If the protection behavior happened, the IC will automatically start detection, the error condition can be checked by
the register or the FAULT_N2 pin.

17.5.1 Protection Flag
Address BITS Name Description

7 Reserved
DC flag report

6 DC _ERR 0: No DC error (default)
1: DC error
0: No SCLK error (default)

5 SCLK_ERR 1: SCLK error, write 0 to clear flag
0: No LRCK clock error (default)

Ox10 4 LRCK_ERR 1. LRCK clock error, writeO to clear flag
X

0: No OC error (default)

3 OC_ERR 1: OC, write 0 to clear flag
0: No OV error (default)

2 OV_ERR 1: OV, write 0 to clear flag
0: No OT error (default)

! OT_ERR 1: OT, write O to clear flag
0: No UV error (default)

0 UV_ERR 1. UV, write O to clear flag

17.5.2 Protection Type
Protection Auto-Recovery Shutdown Amp Fault Pin Pull Low

(Latch Type)

DC Protection

No

Yes

Yes

Yes. The default setting

Yes, it can be configured by

Yes, but the MASK can be

OC ERROR is Auto-recovery. the 0x12 bit[3] configured by the 0x11 bit[3]
OV ERROR Yes. The default setting | Yes, it can be configured by Yes, but the MASK can be
is Auto-recovery. the 0x12 bit[2] configured by the 0x11 bit[2]
OT ERROR Yes. The default setting | Yes, it can be configured by Yes, but the MASK can be
is Auto-recovery. the Ox12 bit[1] configured by the Ox11 bit[1]
UV ERROR Yes. The default setting | Yes, it can be configured by Yes, but the MASK can be

is Auto-recovery.

the 0x12 bit[0]

configured by the Ox1 bit[0]

When protection happened, there are 2 types of the protection behaviors to:

1. Latch type: Will shut down the AMP directly.

2. Auto-recovery type: The AMP will enter the auto recovery mode, until the protection behavior stops, the AMP

will continue to work.

3. The DC protection only has the latch type.
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17.6 Fault Behavior Type Select (FAULT_N2)

If the protection behavior happened, the IC will automatically start detection, there are some error types to be
configured as the following list.

Address

BITS

Name

Description

0x12

OC_ERROR_FAULT_TYPE

Fault behavior type select.
0: Auto-recovery
1: Latch

OV_ERROR_FAULT_TYPE

Fault behavior type select.
0: Auto-recovery
1: Latch

OT_ERROR_FAULT_TYPE

Fault behavior type select.
0: Auto-recovery
1: Latch

UV_ERROR_FAULT_TYPE

Fault behavior type select.
0: Auto-recovery
1: Latch

17.6.1 Fault Mask

Address BITS Name Description
6 DC_ERROR_MASK Fault mask for 0x10 DC error
5 SCLK_ERROR_mask Fault mask for 0x10 SCLK error
4 LRCK_ERROR_mask Fault mask for Ox10 LRCK error
0x11 3 OC_ERROR_mask Fault mask for 0x10 OC error
2 OV_ERROR_mask Fault mask for 0x10 OV error
1 OT_ERROR_mask Fault mask for 0x10 OT error
0 UV_ERROR_mask Fault mask for 0x10 UV error
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17.7  Input Mixer (Change to SDO_Mixer_Page)

Block Diagram and Description

—>Input mixer range is from mute to 24dB, 1 step is 0.0625dB.

0x30
S ON
_>
R —
0x31
0x32
L
Or
R
0x33
17.7.1 Input Mixer Control Flow
Step Address BITS Name Description
3'b011: DSP signal process (IN/OUT MIXER SDO
1 O0x0A 2:0 REG_PAGE_SEL | MIXER/EQ)
- Set Ox0A Bit[2:0] with 3'b011, then set below value.
2 0x30 31.0 CH1_IN_MIX_O Input mixer for L ch
3 0x31 31.0 CHL1_IN_MIX_1 Input mixer for R ch
4 0x32 31.0 CH2_IN_MIX_0 Input mixer for L ch
5 0x33 31:.0 CH2_IN_MIX 1 Input mixer for R ch
3'b000: sys ctrl
6 Ox0A 2:0 REG_PAGE_SEL | - After setting finished, please Set 0x0A Bit[2:0] with
3'b000 to control page.
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17.7.2  Mixer Gain Setting

Address BITS Name Equation
Equation: 20Log (Dec / 67108864)
Range: 24dB (0X3F654E69) to Mute (0x00000000)
Example: 6dB, Gain = 20Log (133899787 / 67108864)
= 6dB
Hex = Ox7FB260B
0x30, 0x31, . . ) . . Dec = 133899787
0x32. 0x33 31.0 mix_1[31:0] mix_0[31:0]
Gain Dec Hex
6dB 133899787 0X7FB260B
0 67108864 0X04000000
17.7.3  Mixer Gain Inverse Setting
Address BITS Name Equation

Equation: 20Log (Dec / 67108864)

Range: 24dB (0X3F654E69) to Mute (0x00000000)

Example: 6dB, Gain = 20Log (133899787 / 67108864)

=6dB
Hex = OxF804D9F5
0x30, 0x31, ) . ) . ] Dec = -133899787
0x32, 0x33 31:0 mix_1[31:0] mix_0[31:0]
Gain Dec Hex
6dB -133899787 0X F804D9F5
0 -67108864 0XFC000007
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17.8 FIR Filter (When SRC Disable)
Block Diagram and Description
- There is a 128 tap FIR filter
0x30
L '®\ FIR Filter
/@ »128-Tap FIR >
5 0l @
. o2 @
\@——» 128-Tap FIR
R 03 @/

17.8.1 FIR Control Flow
Step | Address BITS Name Description
3'b000: sys ctrl
1 O0x0A 2.0 REG_PAGE_SEL - Please Set 0x0A Bit[2:0] with 3'b000 to to 0x08, and
0x0D control
Sampling rate converter enable
internal process with 88.2k/96kHz sampling rate
2 0x08 5 SSRC_EN (support input fs = 32kHz, 44.1k/48kHz)
0: Disable
1: Enable
0: Bypass
3 0x0D 6 FIR_EN 1 Enable
3'b101: DSP signal process (FIR)
4 O0x0A 2.0 REG_PAGE_SEL - Set 0x0A Bit[2:0] with 3'b101, then set the
coefficient.
17.8.2 FIR Coefficient
Address BITS Name Description
0x30 to OXAF 31:0 FIR_TAP1 to FIR TAP128 | FIR Coefficient
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17.9 Input High Pass Filter (Control Page)

Block Diagram and Description
->There are DC-Cut filter for each channel.
DC cutoff
0x30
oD [7]=1| L —*
L »  HPF
0x31 /
» — )
0x32
L —
R > HPF
0x0D [7]=1 0x33 /
R —
0x0D Bit [7] to Enable

Address BITS Name Description
i 3'b000: sys ctrl
Ox0A 2:0 REG_PAGE_SEL - Please select this page to set.
00D 7 HPF_EN 0: Input high-pass filter disable

1: Input high-pass filter enable
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17.10 EQ Link and Bypass (Control Page)

Block Diagram and Description

—>Link L/R channel EQ parameter automatically and using the same parameter.
—>EQ_BYPASS can bypass the EQ path in signal path. Each EQ band has disable bit.

—>EQ link and bypass control will be controlled at control page.

Change to EQ Page
Changeto SDO_Mix_EQ Page | Coefficient from 0x30 ~ 0x6B
0x0D [5] =1 E_nable N
0x30 0x0C [7] = 1 Link /R Coefficient
oxoD[71=1 L @ —— \
6 SBQ
L —> HPF _|_ > N
128Q 3 DPEQ
0x31
R —»
0x32
- —X
\ 6 SBQ
R——> HPF »  12BQ > 3DPEQ
0x0D [7]=1 0x33 @ Coefficient from 0x6C ~ OXA7
R —»
17.10.1 EQ Function Control
Step Address BITS Name Description
3'b000: sys ctrl
1 0x0A 2:0 REG_PAGE_SEL |- Please select this page to control the 0xOC bit 5, and
bit 7
EQ filter enable
2 0x0C 5 EQ_Link_All 0: Bypass
1: Enable
EQ1 to EQ12
3 0x0C 7 EQ_Link_All 0: CH1, CH2 independent
1: Take CH1 coefficients to CH2
) 001: DSP signal process (EQ)
4 Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the EQ coefficient.
17.10.2 EQ Coefficient
Address BITS Name Description
CH1_EQ1 BOto .
0x30 to 0x6B 4 CHI_EQ12 A2 Coefficient for Chl EQ1 to Chl EQ 12
CH2_EQ1 BOto -
0x6C to OxA7 4 CH2_EQ12 A2 Coefficient for Ch2 EQ1 to Ch2 EQ 12
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17.11 EQ

Block Diagram and Description

->There are 12 Bands of Bi-Quad filter for each Channel. So there are 18 bands of the Bi-Quad can be used
including the smooth Bi-Quad.

EQ parameter; b0/bl/b2/all/a2

Update coefficient after writing 5 coefficients

N bo N(h)
X(n) / R e y(n) | Vi yH(n)
/ ! g F T2 7 >
z‘_rl Z-1
N b1 al N
S ) #
ZV_Vl 71
N b2 2 N
/ > < ? / A 4
/ /
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17.12 Smooth Bi-Quad

Block Diagram and Description

—>Smooth biquad is identical biquad filter with coefficient updated smoothly.

>New coefficient update linearly/exponentially to avoid undesirable sound during setting new coefficient for
biquad.

SBQ

Change to SDO_Mix_EQ Page SBQ Coefficient from 0x30 ~ 0x4D

0x0D [3] = 1 Enable
0x30 0x0D [2] = Select DPEQ Or SBQ
oxoD[7]=1 L —» \ 0x0C [6] =1 Link L/R Coefficient
6 SB
L —* HPF —> 12BQ > Q
3 DPEQ
0x31 /"
s —()

0x32
L —» : )\
6 SBQ
R—* HPF @—> 128Q | 3DPEQ

0xOD [7]=1 0x33 @ / SBQ Coefficient from 0x5D~0x7A
R —»

->0ne smooth-BQ consists of 2 BQs to process the same audio signal in parallel. One of the BQs uses current
coefficients and the other one uses updating coefficients to generate the outputs, BQ_1 output and BQ_2_output,
respectively.

—>For a-filter smooth, the output of smooth-BQ is the summation of BQ_1_output and BQ_2_output using the
below equations.

SBQ_output[n] =a_1[n] * BQ_1_output[n]+a_2[n] * BQ_2_output[n]

a_1[n] = (1-AS) + AS * a_1[n-1], if BQ_1 is the current active BQ and a_1[0] =1
a_2[n] = (1-AS) + AS *a_2[n-1], if BQ_2 is the updating BQ and a_2[0] =0

If SBQ_UPDATE is triggered, a_1[n] = 0 and a_2[n] = 1 after TS samples

->For linear smooth, the equations for smooth-BQ are listed below.
a_l[n]=a_1[n-1]- 1/TS, if BQ_1 is the active BQ and a_1[0] =1
a_2[n] =a_2[n-1] + /TS, if BQ_2 is the updating BQ and a_2[0] =0
If SBQ_UPDATE is triggered, a_1[n] = 0 and a_2[n] = 1 after TS samples. When linear smooth is used, the TS
shall be the power of 2 for design simplicity.

Note: When using SMBQ, DPEQ cannot be used.
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17.12.1 Smooth EQ Function Control (Control Page)

Step | Address

BITS

Name

Description

1 Ox0A

2.0

REG_PAGE_SEL

000: sys ctrl
- Please select this page to control the 0x0OD, and 0x30

2 0x0D

SMEQ_DPEQ_EN

Smooth EQ filter enable
0: Bypass
1: Enable

3 0x0D

SMEQ_DPEQ_SEL

SMEQ DPEQ select
0: Smooth EQ
1: Dynamic EQ

4 0x0C

SMEQ_DPEQ_LINK

Write coefficient option for SMEQ/DPEQ
0: L/R independent
1: L/R write the same data

5 0x30

1.0

SBQ_UPDATE

Trigger smooth BQ coefficients update:

00: No update

01: SBQ_BK1 to SBQ13, SBQ_BK2 to SBQ14
10: SBQ_BK1 to SBQ15, SBQ_BK2 to SBQ16
11: SBQ_BK1 to SBQ17, SBQ_BK2 to SBQ18

6 0x30

SMOOTH_DONE

Report status of smooth transition (after TS), 1 = done

7 0x30

6:4

SMOOTH_BQ_TS

SBQ smooth time select

3'b000: 8 samples

3'b001: 16 samples

3'b010: 32 samples

3'b011: 64 samples

3'b100: 128 samples

3'b101: 256 samples

3'b110: 512 samples

3'b111: 1024 samples (Recommended)

8 Ox0A

2:0

REG_PAGE_SEL

010: DSP signal process (SBQ/DPEQ)
- Please select this page to control the EQ coefficient.

17.12.2 Smooth EQ Coefficient (Change to SBQ_DPEQ_Page)

Address BITS Name Description
0x30to 0x4D 4 CHl_Sg(Egclflgo CHL Coefficient for Chl SEQ13 to Chl SEQ18 coefficient
0x5D to Ox7A 4 CH2_S§(§(1231;0 CH2_ Coefficient for Ch2 SEQ13 to Ch2 SEQ18 coefficient
CH1_SEQ_BK1to Coefficient for Chl SEQ13 to Ch18 SEQ update
OX4E to 0x57 4 CH1_SEQ BK2 coefficient
CH2_SEQ_BK1to Coefficient for Ch2 SEQ13 to Ch18 SEQ update
0x7B to 0x84 4 CH2_SEQ BK2 coefficient
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17.13 DPEQ

Block Diagram and Description

—->The dynamic equalizer provides the ballistic control of a dynamic range compressor to the conventional
equalizer allowing time-varying adjustment of equalization curve.

DPEQ

Changeto SDO_Mix_EQ Page DPEQ Coefficient from 0x59 ~ 0x5C

0x0D [3] =1 Enable
0x30 0x0D [2] = Select DPEQ Or SBQ
oxoD[7]=1 L — 0X0C [6] =1 Link /R Coefficient

\ 6 SB
L —» HPF —> 12BQ > 3DPEQQ
0x31
R —»

0x32
L —» \
6 SBQ
R——> HPF —>  12BQ > 3DPEQ
0x0D [7]=1 0x33 ~ ~
R DPEQ Coefficient from 0x85 ~ 0x89
->Flow Chart

2-order IIR filter

High level -
BQ ”
High level
2-order IR filter gan
Output signal

4
> Sensing BQ > Gain () >
X

Y

Input signal

A

controller

+
2-order IR filter 1 - high
level gain
- Low level -
BQ -

Note: When using DPBQ, SMBQ cannot be used.
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17.13.1 DPEQ Function Control (Control Page)

Step | Address | BITS Name Description
. 000: sys ctrl
! Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the 0xOD, and 0x0C
0: Bypass
2 0x0D 3 SMEQ_DPEQ_EN 1 Enable
SMEQ DPEQ select
3 0x0D 2 SMEQ_DPEQ_SEL |0: Smooth EQ
1: Dynamic EQ
Write coefficient option for SMEQ/DPEQ
4 0x0C 6 SMEQ_DPEQ_SEL |0: L/R independent
1: L/R write the same data
. 010: DSP signal process (SBQ/DPEQ)
5 Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the EQ coefficient.

17.13.2 DPEQ Coefficient (Change to SBQ_DPEQ_Page)

Address BITS Name Description
CH1_DPEQ1 to .
0x30 to O0x5C 4 CHI_DPEQ3 Coefficient for Chl DPEQ1 to Chl DPEQ3
0X5D to 0x89 4 CH2 DPEQLto |~ icient for Ch2 DPEQ1 to Ch2 DPEQ3

CH2_DPEQ3
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17.14 Surround (Spatializer)

Block Diagram and Description
—>Spatializer is a method to increase the field of sound for a broader and more encompassing audio experience.
Surround
6 SBQ
3 DPEQ / Ch1 Volume
Changeto DRC Page
Surround
CCs
CCS Coefficient from 0x30 ~ 0x39
0x0D [1] = 1 Enable
6 SBQ 0x0D [0] = Select CCS or Spatial
3 DPEQ Ch2 Volume
—~>Flow Chart
L ch input + L ch output
\u:
300Hz 20kHz 0.75
+ +
Y
C —> HPF > LPF | v )
A _
R ch input + /": R ch output
Note: When using Surround, CCS cannot be used.
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17.14.1 Surround Function Control (Control Page)

Step | Address | BITS Name Description
. 000: sys ctrl
! Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the 0x0D, and 0x0C
Surround enable
2 0x0D 1 SURROUND_EN | O: Bypass
1: Enable
Select Surround (Spatializer) or CCS
3 0x0D 0 SURROUND_SEL | 0: Spatializer
1: CCS
Write coefficient option for SURROUND EQ
4 0x0C 5 Surround_LINK 0: L/R independent
1: L/R write the same data
. 100: DSP signal process (SBQ/DPEQ)
5 Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the surround coefficient.

17.14.2 Surround Coefficient (Change to DRC Page)

Address

BITS

Name

Description

0x30 to 0x39

4

SURROUND_H1_BO to
SURROUND_H2_A2

Surround Bi-Quad Coefficient setting
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17.15 CCS (Cross Talk Cancellation System)

Block Diagram and Description
—>In general terms, any unwanted leakage between parallel information channels is considered crosstalk.
CCSs
6 SBQ
3 DPEQ Ch1 Volume
Changeto DRC Page /
Surround
CCs
CCS Coefficient from 0x30 ~ 0x39
0x0D [1]=1 Enable
6 SBQ 0x0D [0]=Select CCS or Spatial
3 DPEQ Ch2 Volume
—>Flow Chart
Crosstalk canceller H(z)) Acoustic transfer plant (G(z) )
N - N
X(z)
D(z)
R Hgr(2) > R |
\ \ Grr(2) \7 R
Hg(2)
GrL(2)
GLr(2) RN
Hir(2) P
/ / GLL (Z) L
L Hp(2) > L D:I‘
& J L )
Note: When using CCS, Surround cannot be used.
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17.15.1 CCS Function Control (Control Page)

Step | Address | BITS Name Description
. 000: sys ctrl
! Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the 0x0D, and 0x0C
Surround enable
2 0x0D 1 SURROUND_EN | O: Bypass
1: Enable
Select Surround (Spatializer) Or CCS
3 0x0D 0 SURROUND_SEL | 0: Spatializer
1: CCS
Write coefficient option for SURROUND EQ
4 0x0C 5 Surround_LINK 0: L/R independent
1: L/R write the same data
] 100: DSP signal process (DRC)
5 Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the surround coefficient.

17.15.2 CCS Coefficient (Change to DRC Page)

Address BITS Name Description
CCS_H1 BOto . - .
0x30 to 0x39 4 CCS_H2 A2 CCS Bi-Quad Coefficient setting
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17.16 Master Volume and Ch1/Ch2 Volume (Control Page)

Block Diagram and Description

—>The RT9125 has separate L/R channel volume control, also has the mater volume to control both L/R channel
volume.

Master Volume and Ch1/Ch2 Volume

0x34
6 SBQ
12BQ 3 DPEQ Ch1 Volume >
%
Change to DRC Page
Surround Master Volume
CCS 0x32
CCS Coefficient from 0x30 ~ 0x39
0x0D [1] = 1 Enable N
6 SBQ 0x0D [0] = Select CCS or Spatial R
12BQ — 3 DPEQ Ch2 Volume >
0x36
17.16.1 Volume Function Control
Address BITS Name Description
0x32 10:0 MS_VOL 24dB to -103.9375dB, 0.0625dB per step
0x34 26:16 CH1_VOL 24dB to -103.9375dB, 0.0625dB per step
0x36 10:0 CH2_VOL 24dB to -103.9375dB, 0.0625dB per step
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17.16.2 Master Volume and Ch1/Ch2 Gain Equation

Equation

Equation: 24dB - (Dec * 0.0625)
Range: 24dB (0X000) to mute (0Ox7ff)
Example : 10dB, Hex = OxEO

Dec =224

Gain = 24dB - (224 * 0.0625) = 10dB

Gain Dec Hex

24dB 0 0x00
10dB 224 OXEO
0dB 384 0x180

17.17 Multi-Band DRC (Change to DRC Page)

DRC Description Address Description
DRC T: Threshold 0x98, 0x99, 0x9A, Outpﬂt Level
B 0x9B
) . 0x94, 0x95, 0x96,
DRC_K: Compress ratio Ox97 DRC_K
. : OxAQ, OxAl, OxA2, Compressor/Limit
DRC_O: Make up gain OXA3
DRC_N_T: Noise gate 0x9C, 0x9D, Ox9E, DRC_O
threshold Ox9F )
v
Noise Gate Enable
(Control Page) OxOF T >
DRC_N_T DRC_T Input Level
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17.17.1 DRC Noise Gate Control Flow
Step | Address | BITS Name Description
i 000: sys ctrl
1 Ox0A 20 |REG_PAGE_SEL - Please select this page to control the Ox0F
1: DRC4 Noise gate enable
3 DRCA_N_EN 0: DRC4 Noise gate disable
1: DRC3 Noise gate enable
2 DRC3_N_EN 0: DRC3 Noise gate disable
2 OxOF 1: DRC2 Noi t bl
: oise gate enable
! DRC2_N_EN 0: DRC2 Noise gate disable
1: DRC1 Noise gate enable
0 DRCL_N_EN 0: DRC1 Noise gate disable

17.17.2 DRC Coefficient Control Flow (Change to DRC Page)

Step | Address | BITS Name Description
! Ox0A 2:0 REG_PAGE_SEL l90(;’]6[3):32 Zlglgi'l[ fr:gcszge(?s cCo)ntroI the below coefficient.
Address BITS Name Description
Coefficient 1
0x6C 31:0 DRC1_RMS_AE DRC 1 AE
0x6D 31:0 DRC1_RMS_1 AE DRC 1 1-AE
Ox6E 31.0 DRC1_GAIN_AA DRC 1 attack time AA
Ox6F 31.0 DRC1_GAIN_AD DRC 1 release time AD
0x98 31.0 DRC1. T DRC1 threshold
0x94 31.0 DRC1 K DRC1 compression ratio
O0xA0 31:.0 DRC1_O DRC1 make up gain
0x70 31:0 DRC2_RMS_AE DRC 2 AE
0x71 31:0 DRC2_RMS_1 AE DRC 2 1-AE
0x72 31:0 DRC2_GAIN_AA DRC 2 attack time AA
0x73 31:0 DRC2_GAIN_AD DRC 2 release time AD
0x99 31:0 DRC2_T DRC2 threshold
0x95 31:.0 DRC2 K DRC2 compression ratio
OxAl 31.0 DRC2_O DRC2 make up gain
0x74 31:0 DRC3_RMS_AE DRC 3 AE
0x75 31:0 DRC3_RMS 1 AE DRC 3 1-AE
0x76 31:.0 DRC3_GAIN_AA DRC 3 attack time AA
ox77 31:0 DRC3_GAIN_AD DRC 3 release time AD
O0x9A 31.0 DRC3 T DRC3 threshold
0x96 31:0 DRC3_K DRC3 compression ratio
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Address BITS Name Description

OxA2 31:.0 DRC3_O DRC3 make up gain
0x78 31:0 DRC4_AE DRC 4 AE
0x79 31:0 DRC4_1_AE DRC 4 1-AE
Ox7A 31:0 DRC4_AA DRC 4 attack time AA
0x7B 31:0 DRC4_AD DRC 4 release time AD
0x9B 31:0 DRC4_ T DRC4 threshold
0x97 31.0 DRC4_K DRC4 compression ratio
OxA3 31.0 DRC4_0O DRC4 make up gain
0x9C 31.0 DRC1_N_T DRC1 noise gate of the DRC
0x9D 31:0 DRC2 N T DRC2 noise gate of the DRC
Ox9E 31.0 DRC3 N T DRC3 noise gate of the DRC
Ox9F 31:.0 DRC4_N_T DRCA4 noise gate of the DRC
0xB4 7:0 DRC4_DELAY DRC4 delay 2

Coefficient 2
0x84 31:0 DRC1_RMS_AE_2 DRC 1 AE 2
0x85 31:0 DRC1_RMS_1_AE_2 |DRC11-AE2
0x86 31:0 DRC1_GAIN_AA_2 DRC 1 attack time AA 2
0x87 31:0 DRC1_GAIN_AD_2 DRC 1 release time AD 2
0xA8 31:0 DRC1_T_2 DRC1 threshold 2
0xA4 31.0 DRC1 K 2 DRC1 compression ratio 2
0xBO 31:0 DRC1_0_2 DRC1 make up gain 2
0x88 31:0 DRC2_RMS_AE_2 DRC 2 AE 2
0x89 31:0 DRC2_RMS_1_AE_2 |DRC21-AE2
Ox8A 31:0 DRC2_GAIN_AA_2 DRC 2 attack time AA 2
0x8B 31.0 DRC2_GAIN_AD_2 DRC 2 release time AD 2
OxA9 31.0 DRC2_T_2 DRC2 threshold 2
OxA5 31.0 DRC2_K_2 DRC2 compression ratio 2
0xB1 31.0 DRC2_0O_2 DRC2 make up gain 2
0x8C 31:0 DRC3_RMS_AE 2 DRC 3 AE 2
0x8D 31:0 DRC3 RMS_1 AE 2 |DRC 31-AE 2
Ox8E 31.0 DRC3_GAIN_AA_2 DRC 3 attack time AA 2
Ox8F 31.0 DRC3_GAIN_AD_2 DRC 3 release time AD 2
OxAA 31:.0 DRC3 T 2 DRC3 threshold 2
OXxA6 31:0 DRC3_K_2 DRC3 compression ratio 2
0xB2 31.0 DRC3_0O_2 DRC3 make up gain 2
0x90 31:0 DRC4_AE_2 DRC 4 AE 2
0x91 31:0 DRC4_1_AE_2 DRC 4 1-AE 2
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Address BITS Name Description

0x92 31:0 DRC4_AA_2 DRC 4 attack time AA 2
0x93 31:0 DRC4_AD 2 DRC 4 release time AD 2
OxAB 31:0 DRC4 T 2 DRC4 threshold 2
OxA7 31:0 DRC4 K 2 DRC4 compression ratio 2
0xB3 31.0 DRC4_0O_2 DRC4 make up gain 2
OxAC 31:0 DRC1_N T 2 DRCL1 noise gate of the DRC 2
OxAD 31:0 DRC2_N T 2 DRC2 noise gate of the DRC 2
OxAE 31:0 DRC3 N T 2 DRC3 noise gate of the DRC 2
OxAF 31:0 DRC4 N T 2 DRC4 noise gate of the DRC 2
0xB5 7:0 DRC4_DELAY_2 DRC4 delay 2
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17.18 DRC Timing Equation

DRC Description

Equation

AA/AE/AD Timing,

Equation: AA = (1-e-2.2 / (ta*fs)) * 6710864

Ta = AA/AD/AE timing

Fs = sampling rate

Example: ta = 0.1ms, fs = 96k

AA = (1-e(-2.2 / (0.0001 * 96000))) * 6710864=13744156
DEC = 1577592

HEX = 0xD1B81C

6.26 Format Timing T_Dec T_Hex
0.1ms 13744156 0xD1B81C
1000ms 1536 0x601
Equation: 1-AE = (e-2.2/(ta*fs)) * 6710864
ta = 1-AE timing
fs = sampling rate
Example: ta = 0.1ms, fs = 96k
1-AE = (e(-2.2/ (0.0001 * 96000))) * 6710864=53364707
DEC = 53364707
HEX = Ox32E47E3
Timing T _Dec T _Hex
0.1ms 13744156 0x32E47E3
1-AE
1000ms 67107326 OX3FFFIFE

Note: For peak mode, 1-AE, must be defined by users and there is no limitation.

For RMS mode, there is no need to define the omega value.
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17.18.1 DRC Formula

DRC Description Equation

T is the threshold of the DRC

Equation: T = (Threshold) / 0.0625 (dB)
Example: Threshold = -10dB,
10/0.0625 = 160

T_Dec =160

T_Hex = DEC2HEX (160) = 0xAO0

_ Threshold T Dec T Hex
DRC_TH/Noise Gate Threshold “10dB 160 0x00, OXAO
—20dB 320 0x01, 0x40

K is the compression ratio of the DRC
Equation: K = Ratio * 125

Example: Ratio = 50%

50 * 125 =64

K_Dec = 64

K_Hex = DEC2HEX (64) = 0x40

Ratio K_Dec K_Hex
DRC RATIO: Compress Ratio Full 128 0x80

Comp

50% 64 0x40

O is the offset of the DRC

Equation: O = ABS[(Offset-24) / 0.0625]
Example: Offset = 6dB

(6-24) / 0.0625 = 288

O_Dec =288

O_Hex = DEC2HEX (288) = 0x120

_ Offset O_Dec O_Hex
DRC MAKEUP: Make Up Gain _10dB 544 0x02, 0x20
6dB 288 0x01, 0x20
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17.19 Peak Mode RMS Mode (Control Page)

Block Diagram and Description

Peak mode: AE and 1-AE is independent
RMS mode: AE + (1-AE) = 1

->The detecting threshold using different calculated methods.

Peak Mode RMS Mode
—» — ———P 1-AE —— —» AE i ¢—— ——pi| AF i¢—
17.19.1 DRC Peak Control Flow
Step | Address | BITS Name Description
. 000: sys ctrl
! Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the Ox0E
1: Peak mode
7 DRC4_PEAK 0- RMS mode
1: Peak mode
6 DRC3_PEAK 0- RMS mode
2 Ox0E 1 Peak mod
: Peak mode
5 DRC2_PEAK 0- RMS mode
1: Peak mode
4 DRC1_PEAK 0- RMS mode
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17.20 DRC Enable (Control Page)

Step | Address | BITS Name Description

000: sys ctrl
- Please select this page to control the Ox0F

DRC4 Enable (Final DRC)

1: Enable

0: Disable

->When disable, input signal is the same as
output signal.

—>Final Stage DRC enable (DRC4)

DRC3 Enable (H band)

1: Enable

0: Disable

—->When disable, input signal is the same as
output signal.

—>Final Stage DRC enable (DRC3)

DRC2 Enable (M band)

1: Enable

0: Disable

—->When disable, input signal is the same as
output signal.

—>Final Stage DRC enable (DRC2)

DRC1 Enable (L_band)

1: Enable

0: Disable

->When disable, input signal is the same as
output signal.

—>Final Stage DRC enable (DRC1)

1 Ox0A 2:0 REG_PAGE_SEL

7 DRC4_EN

6 DRC3_EN

2 OxOF

5 DRC2_EN

4 DRC1_EN
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17.21 Multi Band DRC EQ

Block Diagram and Description

->To adjust the cut off frequency of the DRC1, 2, 3

0x3A~0x3E 0x3A~0x3E 0x44~0x48 0x44~0x48

EQL o[ 18Q ——] 18Q |——{ 180 ——] 18Q | »|  DRC_GAIN

b

MB DRC 2

\ 4

0x53~0x57 0x53~0x57 0x5D~0x61 0x5D~0x61 I

~} 1BQ } ~} 1BQ } ~} 1BQ } ~} 1BQ } »] DRC_GAIN

OX3F~0x43 OX3F~0x43
L 18Q | »[ 18Q | »] DRC_GAIN
Y
HB DRC 3

0x58~0x5C 0x58~0x5C I

L[ 1BQ |——{ 180 | » DRC_GAIN

EQ_R

0x49~0x4D 0x49~0x4D OXAE~0x52
R N R
,@—4 18Q ——] 18Q > »  DRC_GAIN
| L ‘
LB | Dre1
0x62-~0x66 0x62-0x66  OX67~Ox6B !

:@—4 18Q ——{ 18q | »  DRC_GAIN

17.21.1 DRC_EQ Link Control Flow (Control Page)

Step | Address | BITS Name Description

000: sys ctrl

1 Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the OxOF

Write coefficient option for MBDRC EQ
2 0x0C 4 MBDRC_EQ_LINK |0: L/R independent
1: L/R write the same data
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17.21.2 DRC_EQ Coefficient

Step Address BITS Name Description
100: DSP signal process (DRC)
1 O0x0A 2.0 REG_PAGE_SEL | - Please select this page to control the below
coefficient.
31:0 |HB_CH1 BQ1_BO | High Band Chl BQ1 BO
2 0x3A to 0x6B
31:0 | LB_CH2_BQ2_A2 | Low Band Ch2 BQ2 A2
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17.22 MBDRC/Output Mixer (Change to DRC Page)

Block Diagram and Description

MBDRC_Band Mixer

Output Mixer (Change to SDO_Mix_EQ Page)

L LO

L_MO

L_HO

R_LO

R_MO

0x7C

0x7D

OX7E

OX7F

0x80

0x81

0x34
~(X) X
0x82

FDRC_L

0x35

~(X) X

0x36

~(X) X
FDRC_R

0x37

Note: Output Mixer only available when MRDRC using same coefficient.

17.22.1 MBDRC/Band Mixer/Output Control Flow

Step | Address | BITS Name Description
. 100: DSP signal process (DRC)
! Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the below coefficient.
0x7C 31:.0 CH1_OUT_MIX_L |ChlL band output mixer
0x7D 31:.0 CH1_OUT_MIX_M | Ch1 M band output mixer
OX7E 31:.0 CH1_OUT_MIX_H | Chl H band output mixer
Ox7F 31.0 CH2_OUT_MIX_L | Ch2 L band output mixer
0x80 31.0 CH2_OUT_MIX_M | Ch2 M band output mixer
0x81 31:.0 CH2_OUT_MIX_H | Ch2 H band output mixer
1 OXOA 2:0 REG PAGE SEL 011: DSP signal process (IN/OUT MIXER SDO MIXER/EQ)
- - - Please select this page to control the below coefficient.
Ch1 1 Output Mixer 0
0x34 31.0 CH1_OUT_MIX_0 | Note 1: Default signal flow is from CH1_OUT_MIX_0
Note 2: Please Change to SDO_Mix_Page
. Ch1 1 Output Mixer 1
0x35 31:0 CHI_OUT_MIX_1 Note: Please Change to SDO_Mix_Page
. Ch2 1 Output Mixer 0
0x36 31:0 CHZ_OUT_MIX_0 Note: Please Change to SDO_Mix_Page
Ch2 1 Output Mixer 1
0x37 31.0 CH2_OUT_MIX_1 | Note 1: Default signal flow is from CH2_OUT_MIX_1
Note 2: Please Change to SDO_Mix_Page
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17.22.2 Output/MBDRC Mixer Gain Setting
Address BITS Name Equation
Equation: 20Log (Dec / 67108864)
Range: 24dB (0X3F654E69) to Mute (0x00000000)
Example: 6dB, Gain = 20Log (133899787 / 67108864)
= 6dB
0x7C to Ox81 Hex = Ox7FB260B
For Band Dec = 133899787
Mixer 31:0 mix_1[31:0] mix_0[31:0]
0x34 to 0x37 ' - ' - ' .
Gain Dec Hex
for output
mixer 6dB 133899787 0X7FB260B
0 67108864 0X04000000
17.22.3 Mixer Gain Inverse Setting
Address BITS Name Equation
Equation: 20Log (Dec / 67108864)
Range: 24dB (0X3F654E69) to Mute (0x00000000)
Example: 6dB, Gain = 20Log (133899787 / 67108864)
= 6dB
0x7C to 0x81 Hex = OXF804D9F5
For Band Dec = —133899787
Mixer 31:0 mix_1[31:0] mix_0[31:0]
0x34 to 0x37 ' - ' - ' :
Gain Dec Hex
for output
mixer 6dB -133899787 0X F804D9F5
0 -67108864 0XFC000007
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17.23 Post-Gain (Change to DRC Page)

Block Diagram and Description

—>The gain stage after output mixer

POST_Gain
0x34
Y =
LIO —f—
0x82
FDRC_L
0x7D
L_MO —]> ®—> e — :@
0x35
sy )
L_HO —_—
0x36
=) )
R_LO e
0x80 @ FDRC_R @
R_MO — 1 = —_— >
0x37
0x81
RHO —1—» G
17.23.1 Post Gain Control Flow
Address BITS Name Equation
100: DSP signal process (DRC)
O0x0A 2:0 REG_PAGE_SEL - Please select this page to control the below
coefficient.
Equation: 10°(((Gain/20)) + LOG(2/26))
Range: 24dB (OxFFC09AB197) to Mute
0x82 31:0 chi POST SCALE | (OxFFFFFFFDE1)
Example: 6dB, Hex = OxF804D9F5
Dec = -133899787
Gain = 20Log (255 / 128) = 6dB
Gain Dec Hex
6dB -133899787 0x F804D9F5
0x83 31:.0 Ch2_POST_SCALE
0dB —67108864 0xFC000000

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEMK s a registered trademark of Richtek Technology Corporation.

DS9125-00 June 2024

www.richtek.com
65



RT9125

RICHTEK

17.24 Volume Ramp
00: 4.33ms from mute to 0dB (0.5dB/20.83us) (default)
01: 8.66ms from mute to 0dB (0.25dB/20.83us)

10: 17.33ms from mute to 0dB (0.125dB/20.83us).

11: 34.65ms from mute to 0dB (0.0625dB/20.83us).

Address BITS Name Description
00: 4.33ms from mute to 0dB (0.5dB/20.83us) (default)
0x32 10 VOL_RAMP_MODE[13:12] 01: 8.66ms from mute to 0dB (0.25dB/20.83pus)

10: 17.33ms from mute to 0dB (0.125dB/20.83us)
11: 34.65ms from mute to 0dB (0.0625dB/20.83us)

Note 15. The ramp time is fixed, it will not be affected by the sampling rate.
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17.25 Compensate Filter

Compensation filter is aimed to compensate internal gain from DAC, this filter can also compensate the frequency
response affected by LC filter. The recommended setting will be based on different application circuits to fit the

curve.

Output
(dB)

A

Compensation
—\ ':> Filter 'i>

Output
(dB)

A

. Frequency

_ Frequency

(Hz)

(Hz)

Compensate Description

Equation

y[n] = B3* x [n-6] + B2* x [n-5] + B1* x [n-4] + BO* x [n-3] + B1* x [n-2] + B2* x

[n-1] + B3* x [n]

Compensate BO, B1, B2, B3: Compensate coefficient
N: Input signal when applied
Address BITS Name Description
1: Compensation filter enable
0x06 6 COMP_EN 0: Compensation filter disable (default)
0x3A 16:0 COMP_BO
0x3B 16:0 COMP_B1 -
Compensate B0, B1, B2, and B3 coefficient
0x3C 16:0 COMP_B2
0x3D 16:0 COMP_B3
i D)
+D+; After Comlple‘r?‘slate—

|
\
E I T T T
e No Compensate

-5

n&af

dBrA

25E

35

45E

"o 0 100 200 500 Tk 2k 13 10k 20k

Frequehcy (Hz)
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17.26 Data Output (Control Page)

Block Diagram and Description

—->The RT9125 has SDO output which can configure signal output after processor.
—>The SDO output consist output mixer, and 5 Bi-Quad, which can be used for sub-woofer application.

Is

] Master
LRCK j Input SBQ/ output Post DATAI
BCK IZS SRC [:j HPF [:j MIXER 12-EQ DPEQ Volume Surround MBDRC Mixer Gain FDRC l DATAC

DATAI Slave

BCK Master
LRCK Master M To
e’ | SDO
BCK Master 2, Mixer

DATAO

Slave I’

EQ
SBQ/IDPEQ
Surround
Output Mixer
Final DRC

17.26.1 SDO Control Function
Address BITS Name Description

000: sys ctrl
- Please select this page to control the 0x03

4'b0000: No output (default)
4'b0001: IS interface
4'b0011: 12 Band EQ
4'n0100: Smooth BQ/ DPEQ
4'b0101: Spatialier/CCS
4'b0110: Output Mixer
4'n0111: Final DRC

Others: No output

OxO0A 2:0 REG_PAGE_SEL

0x03 74 SDO_SEL

17.26.2 SDO Output Mixer Control (Change to SDO_Mixer Control)

Address BITS Name Description

011: DSP signal process (IN/OUT MIXER SDO
MIXER/EQ)

- Please select this page to control the 0x38, 0x39,
0x3A, and 0x3B.

Ch1 SDO output mixer 0

Ox0A 2.0 REG_PAGE_SEL

0x38 310 SDO_CHIL_IN_MIX_0 Note: Default signal is from Ch1 SDO output mixer 0
0x39 31:0 SDO_CH1_IN_MIX_1 | Chl SDO output mixer 1
0x3A 31:0 SDO_CH2_IN_MIX_0 | Ch2 SDO output mixer 0
0x3B 31:0 SDO_CH2_ IN_Mix_1 | &N2 SDO output mixer 1

Note: Default signal is from Ch2 SDO output mixer 1
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17.26.3 SDO EQ Coefficient

Address BITS Name Description
011: DSP signal process (INJOUT MIXER SDO
. MIXER/EQ)
Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the below EQ
coefficient.
0x3C 310 SDO1_BQ1_BO Ch1 SDO BQ 1 coefficient BO
0x6D 310 SDO2_BQ5_A1 Ch2 SDO BQ 5 coefficient Al

DRCA4 is final stage of DRC. It can be configured as the final DRC to limit the output power. (Change to DRC Page)

Block Diagram and Description

Threshould

- Make the audio output signal lately.
DRC detect compression

Gain

Input Signal
without delay

Threshould

DRC detect compression

Gain

Output Signal
without Delay

Delay = (DRC4_Delay) * 1 / Sample rate

DRC detect compression

Threshould {\

Input Signal
with delay

Add delay

=

DRC detect compression

Threshould

Output Signal
with Delay

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEMK s a registered trademark of Richtek Technology Corporation.

DS9125-00 June 2024

www.richtek.com
69



RT9125 RICHTEK

Address BITS Name Description
100: DSP signal process (DRC)
Ox0A 2:0 REG_PAGE_SEL - Please select this page to control the below
coefficient.
. DRC4_DELAY
OxB4 70 DRCA4_DELAY ->DRC 4 delay for channel 1
. DRC4_DELAY 2
OxBS 70 DRC4_DELAY 2 —->DRC 4 delay for channel 2
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17.27 Amplification Gain

Digital Analog

D (dBFS) Speaker
—» DSP >
Volume Gain (dB) x3.5 = 10.9dB SPK_Gain: Class-D Output Gain
0x07 b[4:0]->00000: -6dB
00001: -5dB
00010: -4dB
00011: -3dB
00100: -2dB
00101: -1dB
00110: 0cB
00111: 1d8
01000: 2dB
01001: 3dB
01010: 4dB
01011: 5d8
01100: 6dB
01101: 7dB
01110: 8dB
01111: 9d8
10000: 10dB
10001: 11dB
10010: 12dB
10011: 13dB
10100: 14dB
10101: 15dB
10110: 16dB
10111: 17dB
Address BITS Name Description
Class-D output gain
00000: -6dB
00001: -5dB
00010: -4dB
00011: -3dB
00100: —2dB
00101: -1dB
00110: 0dB
00111: 1dB
01000: 2dB
01001: 3dB
01010: 4dB
0x07 4:0 D_SPK_GAIN[4:0] 01011: 5dB
01100: 6dB
01101: 7dB
01110: 8dB
01111: 9dB
10000: 10dB
10001: 11dB
10010: 12dB
10011: 13dB
10100: 14dB
10101: 15dB
10110: 6dB
10111: 17dB
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18 Operation

18.1 Error Reporting

The FAULT_N, and FAULT_N2 pin is for reporting error status. The FAULT_N, and FAULT_N2 go to low when
protection happen. This pin is open-drain configuration, a pull-up resistor is needed.

18.2 Clock Detection

The RT9125 can accept SCLK to be as 32fs, 48fs and 64fs and support only a 1xfs LRCK. The internal oscillator
will check SCLK input constantly. If clock is lost, the RT9125 will shut down the power stage automatically.

18.3 Volume Control

The RT9125 has master volume MS_VOL and each channel volume CH1_VOL, CH2_VOL control. The step of
each volume is 0.0625dB per step, from 24dB to mute. CH1 and CH2 also have each mute control, CH1_MUTE
and CH2_MUTE.

18.4 Overvoltage Protection

he RT9125 monitors the voltage on PVDD voltage threshold. When the voltage on PVDDL/R pin rises above the
overvoltage threshold, 30V, the OVP circuit turns off the output immediately and operates in auto-recovery mode,
or the latch mode can also be configured in operation.

18.5 Over-Temperature Protection

The over-temperature protection function will turn off the power MOSFET when the junction temperature exceeds
150°C (minimum). Once the junction temperature cools down by approximately 30°C, the regulator will
automatically resume operation, or the latch mode can also be configured in operation.

18.6 Dynamic Range Enhancement

The dynamic range enhancement enhances the dynamic range for the application. It will optimize the noise when
during operation.

18.7  Built-In Anti-POP Function

An internal soft-start function controls the duty ramp-up rate of the output PWM voltage to minimize the POP noise
during start-up. Similarly, when power shuts-down, the duty also ramp-down to eliminate the POP noise. This
function also acts when the PWDN_N pin turns-ON/OFF.

18.8 Overcurrent Protection

The RT9125 provides OCP function to prevent the device from damages during overload or short-circuit conditions.

The current function is detected by an internal sensing circuit. Once when the inductor short to each other and to
GND the OCP function is designed to operate the latch mode.

18.9 Undervoltage Protection

The RT9125 monitors the voltage on PVDD voltage threshold. When the voltage on PVDDL/R pin falls below the
undervoltage threshold, 4V (which can be programmable.), the UVP circuit turns off the output immediately, or the
latch mode can be configured in operation.
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18.10 OLD/SLD Function

The RT9125 adapts the overload detection and short load detection, which can be used to detect the speaker
terminal is short or open.

18.11 CRC Check Function

The RT9125 adapts the CRC checksum function which can check the register coefficient.

18.12 Multi Signal Path Option
The RT9125 adapts the 2-signal path which can be configured by different application.

18.13 CMH

The RT9125 build in CMH (Common Mode Hopping) mode to reduce pulse width at small signal, inductor current
ripple is reduced, and hence light load efficiency is improved.

b ouT
Ripple Current “"E ""E “"‘: 50% duty Cycle
1 i ]
IRip : | : 25% duty Cycle
- > t
L
c 1 ) duty x PVDD
Output Voltage IRipple =————
IRIP_PEAK 2xfsxL
L e s e e >t
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19 Application Information
(Note 16)

19.1 1°C Bus Specification

The RT9125 supports the 12C protocol via the input ports SCL and SDA. This protocol defines any device that
sends data on to the bus as a transmitter and any device that reads the data as a receiver. The device that controls
the data transfer is known as the master and the others as the slave. The master always starts the transfer and
provides the serial clock for synchronization. The RT9125 is always a slave device in all of its communications. It
can operate at up to 400kB/s.

19.2 Communication Protocol

Data changes on the SDA line must only occur when the SCL clock is low. SDA transition while the clock is high is
used to identify a START or STOP condition. START is identified by a high to low transition of the data bus SDA
signal while the clock signal SCL is stable in the high state. A START condition must precede any command for
data transfer. STOP is identified by low to high transition of the data bus SDA signal while the clock signal SCL is
stable in the high state. A STOP condition terminates communication between the RT9125 and the bus master.
During the data input, the RT9125 samples the SDA signal on the rising edge of clock SCL. For correct device
operation, the SDA signal must be stable during the rising edge of the clock and the data can change only when
the SCL line is low.

19.3 Boost Capacitor Selection

For the large power output, and low frequency, the boost capacitor can be chosen from 0.47uF to 1uF. Refer to
Table 1 for reference.

Table 1. Boost Capacitor Select Table

Test Condition Capacitor
Value
PVDD = 24V, R = 8Q, Output Power 1UF
> 2x25W. 20Hz, BTL Mode H
PVDD =24V, R = 40, Output Power | o,
> 2x20W, 20Hz, BTL Mode AlH
PVDD = 24V, R = 4Q, Output Power uF
> 60W, 20Hz, PBTL Mode H
PVDD = 24V, R = 8Q, Output Power 1UF
> 35W, 20Hz, PBTL Mode H

19.4 Device Addressing

The RT9125 supports 16 12C slave ID address, which can be configured by using different resister (20% tolerance).
Refer to Table 2 for the address configuration.
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Table 2. Address Select Table

SEL 1 SEL 2 Address
High High 0x15
High Low 0x11
Low High 0x14
Low Low 0x10

High+600k High 0x17
High+600k Low 0x13
Low+600k High 0x16
Low+600k Low 0x12
High High+600k Ox1d
High Low+600k 0x19
High+600k High+600k Ox1f
High+600k Low+600k 0x1b
Low High+600k Ox1c
Low Low+600k 0x18
Low+600k High+600k Oxle
Low+600k Low+600k Oxla

19.5 LC Filter Selection

For the different PWM switching and to avoid large current ripple, please refer to Table 3 to select suitable LC
combination.
Table 3. LC Filter Selection Table

PWM Inductor Capacitor Value
384kHz 10uH to 8.2uH 0.68uF to 0.47uF
768kHz 4.7uF 0.47uF to 0.22uF

19.6  12C Write Control

Following the START condition, the master sends a device select code with the RW bit set to 0. The RT9125
acknowledges this and the writes for the byte of internal address. After receiving the internal byte address, the
RT9125 again responds with an acknowledgement.

19.7  12C Read Control

Following the START condition the master sends a device select code with the RW bit set to 1. The RT9125
acknowledges this and then responds by sending one byte of data. The master then terminates the transfer by
generating a STOP condition.

19.8 Thermal Considerations

The junction temperature should never exceed the absolute maximum junction temperature TJyMmAX), listed under
Absolute Maximum Ratings, to avoid permanent damage to the device. The maximum allowable power dissipation
depends on the thermal resistance of the IC package, the PCB layout, the rate of surrounding airflow, and the
difference between the junction and ambient temperatures. The maximum power dissipation can be calculated
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using the following formula:

Pbmax) = (TI(MAX) - TA) / BIA

where TJMAX) is the maximum junction temperature, TA is the ambient temperature, and 6JA is the junction-to-
ambient thermal resistance.

For continuous operation, the maximum operating junction temperature indicated under Recommended Operating
Conditions is 150°C. The junction-to-ambient thermal resistance, 08Ja, is highly package dependent. For a VQFN-
48L 6x6 package, the thermal resistance, 6Ja, is 27°C/W on a standard JEDEC 51-7 high effective- thermal-
conductivity four-layer test board. The maximum power dissipation at TA = 25°C can be calculated as below:
Pbvax) = (150°C - 25°C) / (27°C/W) = 3.7W for a VQFN-48L 6x6 package.

The maximum power dissipation depends on the operating ambient temperature for the fixed Timmax) and the

thermal resistance, 6JA. The derating curve in Figure 3 allows the designer to see the effect of rising ambient
temperature on the maximum power dissipation.

5.0

T
Four-Layer PCB

4.0

3.0

2.0

1.0

Maximum Power Dissipation (W)

0.0

0 25 50 75 100 125
Ambient Temperature (°C)

Figure 3. Derating Curve of Maximum Power Dissipation
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19.9 Layout Guide

Place the decoupling capacitors as close as possible to the PVCC and GND, then use shortest trace to link these
capacitors, and use more vias for GND link to GND layer to reduce parasitic inductance and resistance. The trace
width is 30mil at least.

VOUTPL
PVDD
PVDDL
cil c2l el
VOUTNL
BSTNL
NC
NC
BSTNR The decoupling capacitor (Cs) must be placed as close
to the IC as possible
VOUTNR
PVDDR PVDD
[vourer | ci2l cialt cual

The DREG2 VR_ANA and GVDD decoupling capacitors must be placed as close to the IC as possible.

DREG2
AVSS
AVCC

VR_ANA
GVDD

The decoupling capacitors must be placed  The decoupling capacitors must be placed
as close to the IC as possible as close to the IC as possible
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Place the decoupling capacitors as close as possible to the AVCC and AVSS Pin for achieving good audio quality,
the trace width of AVCC is 30mil at least.

C15

GND

Place the decoupling capacitors as close as possible to the
AVCC and AVSS Pin for achieving good audio quality.

The traces of VOUTPL VOUTNL VOUTPR and VOUTNR should be kept as equal width and length respectively,
and Bootstrap supply to Lx is capacitance required to be close to the IC.

Bootstrap supply to Lx capacitance
required close to the IC

ﬂ
7 GND
o
CB‘T-1= ca % c5
e
PVDDL :}Iﬂ
=
BSTNL S -L c6
- T
NG c7
GND
NC
c8
BSTNR ._C| | % co
B
=
PVDDR :}Iﬂ
=
Cs % c11 % c10
« GND
o
2

Bootstrap supply to Lx capacitance
required close to the IC

If possible, coplanar ground fill on both sides for differential pair of speaker out shielding.
Note 16. The information provided in this section is for reference only. The customer is solely responsible for designing,

validating, and testing any applications incorporating Richtek’s product(s). The customer is also responsible for
applicable standards and any safety, security, or other requirements.
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20 Functional Register Description

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

Control Page (Digital Portion)

0x00

1

VERSION

74

0000

RO

D_VERSION_IED

0x01

12S_CLK_
FMT

74

0101

RwW

Sampling rate (manual
setting or report)

If 0x04 bit 4
SR_DET_EN =1,
SR_MODE report
sampling rate detection
result.

4'p0000: 8kHz
4'p0001: 12kHz
4'p0010: 16kHz
4'p0011: 24kHz
4'p0100: 32kHz
4'p0101: 44.1/48kHz
(default)

4'p0110: 88.2/96kHz
4'p0111: 192kHz
Others: Sampling rate
error report

3.0

0010

RW

BCK OSR mode
(manual setting or
report)

If 0x04 bit 4
SR_DET_EN=1,
BCK_MODE report
BCK OSR detection
result.

4'h0000: BCK = 32fs
4'h0001: BCK = 48fs
4'p0010: BCK = 64fs
(default)

4'h0011: BCK = 96fs
4'p0100: BCK = 128fs
4'n0101: BCK = 192fs
4'n0110: BCK = 256fs
4'n0111: BCK = 384fs
4'p1000: BCK = 512fs
Others: BCK mode
error report
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. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description

1S data data out
launch edge selection
1'n0: BCK_RX_EDGE
= 0, launch with falling
edge; BCK_RX_EDGE
=1, launch with rising
edge (default)

1'bl: BCK_RX_EDGE
= 0, launch with rising
edge; BCK_RX_EDGE
=1, launch with falling
edge

1'b0: RX @ BCK rising
edge and TX @ BCK
falling edge (default)
1'bl: RX @ BCK falling
edge and TX @ BCK
rising edge

12S_DATA_

0x02 1 EMT

Audio bits for signal
process

2'b00: 16 bits

2'b01: 20 bits

2'b10: 24 bits (default)

2'b11: 32 bits

54 2 2 10 RW

TDM or DSPM offset
selection

1'b0: without offset
(DSPMB)

1'b1: 1 bit clock offset
(DSPMA) (default)

12S format selection
3'b000: 12S (default)
3'b001: Left Justify
2:0 0 3 000 RW | 3'b010: Right Justify
3'b011: DSP mode
3'b100: EIAJ
Others: TDM mode
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Addr | Length RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x03| 1 |I2S_DIO_SEL

74

0000

RwW

4'b0000: No output
(default)

4'b0001: I°S interface
4'b0010: 128-tap FIR
4'b0011: EQ BQ
4'n0100: Smooth BQ/
DPEQ

4'n0101:
Spatializer/CCS
4'b0110: Output Mixer
4'n0111: Final DRC
4'b1000: 1°S master
interface

Others: No output

3.2

00

RW

2'b00: SDIN-L to LCH
(default)

2'b01: SDIN-R to LCH
2'b1X:0to LCH

1:0

01

RW

2'b00: SDIN-L to RCH
2'b01: SDIN-R to RCH
(default)

2'b1X: 0to RCH

oxo04 | 1 TDM_RX_L

5.0

000000

RW

TDM start transmitting
location select for L
channel

6'b000000: Start from
O+offset (default)
6'b000001: Start from
8+offset

6'b000010: Start from
16+offset

6'b000011: Start from
24+offset

6'D111101: Start from
488+offest
6'D111110: Start from
496+offset
6'b111111: Start from
504+offset
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Addr | Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x05 1

TDM_RX_R

5.0

000100

RW

TDM start transmitting
location select for R
channel

6'b000000: Start from
O+offset

6'b000001: Start from
8+offset

6'b000010: Start from
16+offset

6'b000011: Start from
24+offset (default)

6'b111101: Start from
488+offest
6'D111110: Start from
496+offset
6'b111111: Start from
504+offset

0x06 1

TDM_TX_L

5:0

000000

RW

TDM start receiving
location select for L
channel

6'b000000: Start from
O+offset (default)
6'b000001: Start from
8+offset

6'n000010: Start from
16+offset

6'b000011: Start from
24+offset

6'D111101: Start from
488+offest
6'D111110: Start from
496+offset
6'b111111: Start from
504+offset

0x07 1

TDM_TX_R

5:0

000100

RW

TDM start receiving
location select for R
channel

6'b000000: Start from
O+offset

6'b000001: Start from
8+offset

6'b000010: Start from
16+offset

6'b000011: Start from
24+offset (default)

6'b111101: Start from
488+offest
6'b111110: Start from
496+offset
6'b111111: Start from
504+offset
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Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x08

SYS_CTRL

RW

Silence detection
enable

1'b0: Disable

1'b1: Enable (default)

RW

Sampling rate and
BCK OSR mode
detection enable bit
1'b0: Disable, manual
set SR mode and BCK
mode

1'b1: Enable (default)

RW

Sampling rate
converter enable
internal process with
88.2k/96kHz sampling
rate (support input fs =
32kHz, 44.1k/48kHz)
0: Disable

1: Enable

RW

DRC compress mode
selection

0: Compress jointly
(2.0

1: Compress
independently (1.1)

RW

DRC predict gain
enable

0: Disable

1: Enable

RW

12S Master Clock
generator enable

0: Bypass IS slave
clock to 12S master
12S master format = 12S
when 1S slave set as
12S/LIIRI

12S master format =
DSPM_A when 12S
slave set as
DSPM/TDM

1: Enable clock
generator

12S master format fix
as 1S with 64fs

1:0

00

RW

DSP control

2'b00: amp off (default)
2'b01: amp on

2'b10: Force entry
silence mode

2'b11: mute
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Addr | Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x09 1

PROCESS_
FLOW_SEL

7.6

10

RwW

Digital process flow
selection

00: HPF - MIX 2 FIR
- EQ - SBQ/DPEQ
- VOL - Surround 2>
MBDRC - Post Gain
- FDRC

01: HPF > MIX 2 EQ
- FIR > SBQ/DPEQ
- VOL - Surround 2>
MBDRC - Post Gain
- FDRC

10: FIR - HPF > MIX
- EQ - SBQ/DPEQ
- VOL - Surround 2>
MBDRC - Post Gain
- FDRC

3.2

10

RO

Digital process flow
00: HPF > MIX -> FIR
> EQ > SBQ/DPEQ
- VOL - Surround 2>
MBDRC - Post Gain
- FDRC

01: HPF - MIX -> EQ
- FIR = SBQ/DPEQ
- VOL - Surround 2>
MBDRC - Post Gain
- FDRC

10: FIR - HPF > MIX
> EQ > SBQ/DPEQ
- VOL - Surround ->
MBDRC - Post Gain
- FDRC

Ox0A 1

REG_PAGE_
SEL

2:0

000

RW

register page select for
0x30 to OxFF

3'b000: sys ctrl
3'b001: DSP signal
process (EQ)

3'b010: DSP signal
process (SBQ/DPEQ)
3'b011: DSP signal
process (INOUT
MIXER SDO
MIXER/EQ)

3'b100: DSP signal
process (DRC)
3'b101: DSP signal
process (FIR)

Others: N/A
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x0B

SW_RST

0

1

WO

Write 1 to trigger
Software reset

1:0

00

RwW

FAULTB pin type
selection

2'b00: Interrupt =
output low, normal =
floating (default)
2'b01: Interrupt =
output high, normal =
floating

2'b10: Interrupt =
output low, normal =
output high

2'b11: Interrupt =
output high, normal =
output low

0x0C

DSP_EQ_
OPT

RW

Write coefficient option
for EQ

1'b0: L/R independent
1'bl: L/R write the
same data

RW

Write coefficient option
for SMEQ/DPEQ

1'b0: L/R independent
1'bl: L/R write the
same data

RwW

Write coefficient option
for SURROUND EQ
1'b0: L/R independent
1'b1: L/R write the
same data

RW

Write coefficient option
for MBDRC EQ

1'b0: L/R independent
1'bl: L/R write the
same data

RW

Write coefficient option
for SDO EQ

1'b0: L/R independent
1'bl: L/R write the
same data

RW

FIR coefficient option
when SSRC enable @
32kHz/44.1kHz/48kHz
0: Embedded low pass
coefficient

1: Manual write
coefficient

RW

DRC AT/RT hysteresis
enable

0: Disable

1: Enable
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RT9125

RICHTEK

. Hex Bit .
Addr | Length RegName Bit Default | Number Default Type Description
MBDRC EQ order
select
0 1 1 1 RW1 6. ond orger
1: 4™ order
0: Bypass
! 1 1 1 RW 1: Enable
0: Bypass
6 0 1 0 RW 1: Enable
0: Bypass
5 0 1 0 RW 1: Enable
0: Bypass
4 0 1 0 RW 1: Enable
DSP_BLK .
0x0D 1 — - 0: Bypass
EN 3 0 1 0 RW 1: Enable
SMEQ DPEQ select
2 0 1 0 RW | 1'b0: Smooth EQ
1'b1: Dynamic EQ
0: Bypass
1 0 1 0 RW 1: Enable
Surround select
0 0 1 0 RW | 1'b0: Spatialize
1'b1: CCS
1: Peak mode
7 1 1 1 RW 0: RMS mode
1: Peak mode
6 1 1 1 RW 0: RMS mode
1: Peak mode
5 1 1 1 RW 0: RMS mode
DSP_DRC_ 1: Peak mode
Ox0E | 1 OPT 4 1 1 1 RW 1 0. RMS mode
0: Normal mode
2 ! ! ! RW 1: Output O
0: Normal mode
! ! ! ! RW 1: Output O
0: Normal mode
0 0 ! 0 RW 1: Output O
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Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

OxOF

DSP_DRC_
EN

0

1

RwW

DRC4 enable (Final
DRC)

1

RW

DRC3 enable (H band)

RW

DRC2 enable (M band)

RW

DRCL1 enable (L_band)

RW

1: DRC4 Noise Gate
enable
0: DRC4 Noise Gate
disable

RwW

1: DRC3 Noise Gate
enable
0: DRC3 Noise Gate
disable

RW

1: DRC2 Noise Gate
enable
0: DRC2 Noise Gate
disable

RwW

1: DRC1 Noise Gate
enable
0: DRC1 Noise Gate
disable

0x12

ASEL_ERR

wicC

I°C slave address pin
detection error

0: Normal

1: Error

wicC

12C slave address pin
detection error

0: Normal

1: Error

0x13

CRC_REG

7:0

00000000

RO

CRCS for register set

0x14

CRC_MEM

7:0

00000000

RO

CRCS8 for memory set
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Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x30

SBQ_CTRL

6:4

111

RW

SBQ smooth time
select

3'b000: 8 samples
3'b001: 16 samples
3'b010: 32 samples
3'b011: 64 samples
3'b100: 128 samples
3'b101: 256 samples
3'b110: 512 samples
3'b111: 1024 samples

RO

Report status of
smooth transition (after
TS), 1 =done

1:0

00

RwC

Trigger smooth BQ
coefficients update:
When non-zero value
is written, smooth
transition is triggered.
After transition is done,
this register
automatically goes
back to 00.

Before transition done,
any new write to this
register is invalid

00: No update

01: SBQ_BK1to
SBQ13, SBQ_BK2 to
SBQ14

10: SBQ_BK1to
SBQ15, SBQ_BK2 to
SBQ16

11: SBQ_BK1to
SBQ17, SBQ_BK2 to
SBQ18

0x31

DRC_INPUT _
SEL

3.2

00

RW

MBDRC input select
for L channel

2'b00: Surround L
Channel

2'b01: Surround R
Channel

2'b1X: Surround (L+R)
/2

1:0

01

RW

MBDRC input select
for R channel

2'b00: Surround L
Channel

2'b01: Surround R
Channel

2'b1X: Surround (L+R)
/2
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Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x32

MS_VOL_
CTRL

14

RwW

Skip volume ramp
1'b0: Ramp with ramp
mode option (default)
1'b1: Skip volume
ramp

13:12

00

RW

Volume slew step
control

2'b00: 4.33ms from
mute to 0dB
(0.5dB/20.83us)
2'b01: 8.66ms from
mute to 0dB
(0.25dB/20.83us)
(default)

2'b10: 17.33ms from
mute to 0dB
(0.125dB/20.83ps)
2'b11: 34.65ms from
mute to 0dB
(0.0625dB/20.83us)

10:0

180

11

001_10000000

RwW

Master volume control
11'h000: 24dB
11'h180: 0dB

11'h7FF: mute (default)
0.0625dB per step

0x34

DSP_CH_L_V
OL_ADJ

10:0

180

11

001_10000000

RwW

LCH volume control
11'h000: 24dB
11'h180: 0dB (default)
11'h7FF: mute
0.0625dB per step

0x36

DSP_CH R V
OL_ADJ

10:0

180

11

001_10000000

RW

RCH volume control
11'h000: 24dB
11'h180: 0dB (default)
11'h7FF: mute
0.0625dB per step
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. Hex Bit .
Addr | Length RegName Bit Default | Number Default Type Description
Silence detection
threshold selection
(only one threshold for
8hit)
00: -72dB
(16hit)/-96dB
(20hit)/-120dB
(24bit)/-144dB (32bit)
01: -78dB
. (16hit)/-102dB
5:4 3 2 1 RW 1 (20bit)/-126dB
(24bit)/-150dB (32bit)
10: -84dB
(16hit)/-108dB
(20bit)/-132dB
0x38 | 1 SIL_OPT (24bit)/~156dB (32bit)
11: -90dB
(16bit)/-114dB
(20bit)/-138dB
(24bit)/-166dB (32bit)
Silence mode hold
time selection
000: 1ms
001: 20ms
. 010: 40ms (default)
2.0 2 3 010 RW 011 80ms
100: 160ms
101: 320ms
110: 640ms
111:1.28s
MBDRC_Surround Page
SURROUND _ . 00000100_00000000_
0x30 4 BQO_BO 31:0 | 04000000 32 00000000_00000000 RW |[LB_CH1 BQ1
SURROUND_ . 00000000_00000000_
0x31 4 BQO_B1 310 0 32 00000000_00000000 RW |LB_CH1_BQ1
SURROUND_ . 00000000_00000000_
0x32 4 BQO_B2 310 0 32 00000000_00000000 RW |LB_CH1_BQ1
SURROUND _ . 00000000_00000000_
0x33 4 BQO_A1 31:.0 0 32 00000000_00000000 RW |[LB_CH1 BQ1
SURROUND _ . 00000000_00000000_
0x34 4 BQO_A2 31:.0 0 32 00000000_00000000 RW |[LB_CH1 BQ1
SURROUND _ . 00000100_00000000_
0x35 4 BO1_BO 31:0 | 04000000 32 00000000_00000000 RW |[LB_CH1 BQ2
SURROUND_ ) 00000000_00000000_
0x36 4 BO1 B1 310 0 32 00000000_ 00000000 RW |LB_CH1_BQ2
SURROUND_ ) 00000000_00000000_
0x37 4 BOL B2 310 0 32 00000000_00000000 RW |LB_CH1_BQ2
SURROUND _ ) 00000000_00000000_
0x38 4 BO1 Al 31:.0 0 32 00000000_00000000 RW |[LB_CH1 BQ2
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Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
ox39 | 4 suggi | 310 0 32 0000000000000005000000000000005 RW |LB_CH1_BQ2
OX3A | 4 HBBQ_1C_|_§3_ 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |HB_CH1_BQ1_BO
ox3B | 4 HB%lc_FE';ll— 31:0 0 32 0000000000000000—_0000000000000000— RW |HB_CH1 BQL Bl
ox3C| 4 HB%lc_Félz— 31:0 0 32 0000000000000005000000000000005 RW | HB_CH1 BQL B2
03D | 4 HBBQ_E_A]:-L_ 31:0 0 32 0000000000000005000000000000005 RW | HB_CH1 BQL Al
OX3E | 4 HBBQ_E_A]; 31:0 0 32 0000000000000005000000000000005 RW | HB_CH1 BQL A2
OX3E | 4 HB%ZC_';%— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |HB_CH1_BQ2 BO
x40 | 4 HB%ZC_E— 31:0 0 32 0000000000000000—_0000000000000000— RW | HB_CH1 BQ2 B1
ox41 | 4 HB%ZC_|-1|312_ 31:0 0 32 0000000000000000—_0000000000000000— RW | HB_CH1 BQ2_ B2
ox42 | 4 HB%ZC_T{ 31:0 0 32 0000000000000000—_0000000000000000— RW | HB_CH1 BQ2 Al
ox43 | 4 HB%ZC_F/!\12_ 31:0 0 32 0000000000000000—_0000000000000000— RW | HB_CH1 BQ2 A2
ox44 | 4 'VE'%E‘E%— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |MB_CH1_BQ1_BO
ox45 | 4 “’é%—lci';ll— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH1_BQ1_B1
ox46 | 4 “’é%i"élz— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH1_BQ1_B2
ox47 | 4 'VI'S%—EHAll— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH1_BQ1_Al
ox48 | 4 “’é%—l(iHAlz— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH1_BQ1_A2
ox49 | 4 LBBélc_HBlo— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |LB_CH1 BQ1_BO
Ox4A | 4 LBBalc_HBll— 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH1_BQ1_B1
ox4B | 4 LBBélc_HBlz— 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH1_BQ1_B2
ox4c | 4 LBB(gf_HAll— 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH1_BQ1_A1
ox4D | 4 LBBQ—lc_HAlZ— 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH1_BQ1_A2
OX4E | 4 LBBQ—ZC_HBlo— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |LB_CH1_BQ2_BO
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RT9125 RICHTEK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
Ox4F 4 LBBég_HBll_ 31:0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW |LB_CH1_BQ2_B1
0x50 4 LBBézc_Hslz_ 31:0 0 32 0000000000000000—_0000000000000000— RW [LB_CH1 BQ2_ B2
0x51 4 "BB(SZC_'fl— 31:0 0 32 0000000000000000—_0000000000000000— RW [LB_CH1 BQ2_ Al
0x52 4 LBBénglz— 31:0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW |LB_CH1_BQ2_A2
0x53 4 HBBQ_:E l_é%— 31:0 | 04000000 32 0000000000100005 OOOOOOOOOOOOOOO_ RW |HB_CH2_BQ1_BO
0x54 4 HBBQ_:E |_||321— 31:0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW |HB_CH2_BQ1_B1
0x55 4 HB%lc_ ';22— 31:0 0 32 0000000000000000—_0000000000000000— RW |HB_CH2_ BQ1_B2
0x56 4 HB%lc_ 121— 31:0 0 32 0000000000000000—_0000000000000000— RW |HB_CH2 BQ1_Al
0x57 4 HB%—f_ 122— 31:.0 0 32 0000000000000000—_0000000000000000— RW |HB_CH2_BQ1_A2
0x58 4 HB%ZC_ |-I|320_ 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW |HB_CH2_BQ2_BO
0x59 4 HB%—;_ %21— 31:.0 0 32 0000000000000000—_0000000000000000— RW |HB_CH2_BQ2_B1
OX5A | 4 HB%ZC_ ';22— 31:0 0 32 0000000000000000—_0000000000000000— RW |HB_CH2_BQ2_B2
Ox5B | 4 HB%ZC_ 121— 31:0 0 32 00000000OOOOOOOO—_OOOOOOOOOOOOOOOO— RW |HB_CH2_BQ2_Al
0X5C | 4 HB%—Z 122— 31:.0 0 32 0000000000000000—_0000000000000000— RW |HB_CH2_BQ2_A2
0x5D 4 Nlls%lc_ ';%— 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW |MB_CH2_BQ1_BO
OX5E | 4 'Vé%lc_ :21— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH2 BQ1_B1
OX5F | 4 'Vé%lc_ :22— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH2 BQ1_B2
0x60 4 '\’E'a%f_ HAzl— 31:0 0 32 0000000000000000—_0000000000000000— RW |MB_CH2 BQ1_Al
0x61 4 NIIS%lc_ HAZZ— 31:.0 0 32 0000000000000000—_0000000000000000— RW |MB_CH2_BQ1_A2
0x62 4 LBB(gf_HBZO— 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW |LB_CH2_BQ1_BO
0x63 4 LBBQ—f_Hle— 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH2 BQ1 B1
Ox64 4 LBBQ_lc_HBZZ_ 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH2 BQ1_B2
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Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
ox65 | 4 "BB@C_HAzl— 31:0 0 32 00000000000000OO—_OOOOOOOOOOOOOOOO— RW |LB_CH2_BQ1_Al
ox66 | 4 LBB@C_HAZZ— 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH2_BQ1_A2
ox67 | 4 LBB@C_HBZO— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |LB_CH2 BQ2_BO
ox68 | 4 "BB@C_Hle— 31:0 0 32 00000000000000OO—_OOOOOOOOOOOOOOOO— RW |LB_CH2_BQ2_B1
ox69 | 4 "BB@C_HBZZ— 31:0 0 32 00000000000000OO—_OOOOOOOOOOOOOOOO— RW |LB_CH2_BQ2_B2
OX6A | 4 "BB@C_HAzl— 31:0 0 32 00000000000000OO—_OOOOOOOOOOOOOOOO— RW |LB_CH2_BQ2_ Al
0x6B | 4 LBB(SZC_FEZ_ 31:0 0 32 0000000000000000—_0000000000000000— RW |LB_CH2_BQ2 A2
oxec | 4 | PRELEMS_ 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRC1 RMS AE
ox6D | 4 DRcll_—AREMS— 31:0 0 32 0000000000000000—_0000000000000000— RW | DRC1 RMS 1-AE
oxeE | 4 | PRELBAN 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC1 GAIN AA
oxeF | 4 | PRELSAN 310 | 0g000000 | 32 0000000000100000—_0000000000000000— RW | DRC1 GAIN AD
ox70 | 4 | PREEEMS_ 310 | 0a000000 | 32 0000000000100000—_0000000000000000— RW |DRC2 RMS AE
ox71| 4 DRclz_—AREMS— 31:0 0 32 0000000000000000—_0000000000000000— RW | DRC2 RMS 1-AE
oxzz | 4 | PRESAN 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC2 GAIN AA
oxz3 | 4 | PREZSAN 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC2 GAIN AD
oxza | 4 | PRESEMS 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC3 RMS AE
ox75 | 4 DRCSL—AREMS—l 31:0 0 32 0000000000000000—_0000000000000000— RW | DRC3 RMS 1-AE
oxze | 4 | PREPAN | 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRC3 GAIN AA
ox77 | 4 | PRESAN 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC3 GAIN AD
ox78 | 4 DRC4_AE | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC4 AE

ox79 | 4 | DRC4_1_AE | 310 0 32 00000000000000OO—_OOOOOOOOOOOOOOOO— RW | DRC4 1-AE
OX7TA | 4 DRC4_AA | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC4 AA

ox7B | 4 DRC4_AD | 31:0 | 04000000 | 32 |090000100_00000000_| oy | prea Ap

00000000_00000000
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Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
ox7C| 4 CHI\%—S_ UT- | 310 | 04000000 | 32 0000000000100005000000000000005 RW | CH1_OUT_MIX_L
Ox7D| 4 CH,\/}&?EAT— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | CH1_OUT_MIX_M
OXTE | 4 CHJ&?:T— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | CH1_OUT_MIX_H
OX7TF | 4 CHl\ﬁl—f_ UT- | 310 | 04000000 | 32 0000000000100005000000000000005 RW | CH2_OUT_MIX_L
ox80 | 4 CH,j&?:\le— 31:0 | 04000000 | 32 0000000000100005000000000000005 RW | CH2_OUT_MIX_M
ox8l| 4 CH@&?:T— 31:0 | 04000000 | 32 0000000000100005000000000000005 RW | CH2_OUT_MIX_H
ox82 | 4 CHlG—EH%ST— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH1_POST GAIN
ox83 | 4 CHZG—EH%ST— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2 POST GAIN
x84 | 4 DR%E—_RZMS— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC1_RMS_AE_2
ox85 | 4 DRc_lA—g_'\gS—l 31:0 0 32 0000000000000000—_0000000000000000— RW | DRC1_RMS_1_AE 2
ox86 | 4 DRC:;E;ZA'N— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC1_GAIN_AA_2
ox87 | 4 DRCAlt—fZA'N— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRC1 GAIN_AD 2
ox88 | 4 DRC/fngMS— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRC2 RMS_AE 2
ox89 | 4 DRC_ZA—g_“gS—l 31:0 0 32 0000000000000000—_0000000000000000— RW | DRC2_RMS_1_AE 2
Ox8A | 4 DRC/fizA'N— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC2_GAIN_AA_2
ox8B | 4 DRC&?;"“— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRC2 GAIN_AD 2
ox8C | 4 DR(fE—_RZMS— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRC3 RMS_AE 2
ox8D | 4 DRC_S’A—ER_'\gs—l 31:0 0 32 0000000000000000—_0000000000000000— RW | DRC3_RMS_1_AE 2
OXBE | 4 DRC:;fZA'N— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC3_GAIN_AA_2
Ox8F | 4 DRC:’EE;ZA'N— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | DRC3_GAIN_AD_2
0x90 | 4 | DRC4_AE 2 | 31:0 | 04000000 32 0000000000100000—_0000000000000000— RW | DRCA_AE 2

oo | 4 |PROALAE [ 4y, . 32 | 00000000 0__o()oooooooooooooo_ RW | DRC4_1 AE 2

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.

www.richtek.com

94

DS9125-00 June 2024
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Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
0x92 4 DRC4_AA_2 | 31:0 | 04000000 32 0000000000100000—_0 OOOOOOOOOOOOOOO_ RW |DRC4_AA_2
0x93| 4 | DRC4_AD_2 | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |DRCA4_AD_2
0x94 1 DRC1_K 7:0 80 8 10000000 RW | DRC1_K
0x95 1 DRC2_K 7:0 80 8 10000000 RW | DRC2_K
0x96 1 DRC3_K 7:0 80 8 10000000 RW | DRC3-K
0x97 1 DRC4 K 7:0 80 8 10000000 RW |DRC4_K
0x98 2 DRC1_ T 10:0 11 000_00000000 RW |DRC1_T
0x99 2 DRC2_T 10:0 11 000_00000000 RW |DRC2_T
Ox9A 2 DRC3_ T 10:0 11 000_00000000 RW | DRC3-T
0x9B 2 DRC4. T 10:0 11 000_00000000 RW |DRC4_T
0x9C 2 DRC1_N_T 10:0 640 11 110_01000000 RW |DRC1_N_T
0x9D 2 DRC2_N_T 10:0 640 11 110_01000000 RW |DRC2_N_T
Ox9E 2 DRC3_N_T 10:0 640 11 110_01000000 RW |DRC3_N_T
Ox9F 2 DRC4_N_T 10:0 640 11 110_01000000 RW |DRC4_N_T
O0xAO0 2 DRC1_O 10:0 180 11 001_10000000 RW |DRC1_O
OxAl 2 DRC2_O 10:0 180 11 001_10000000 RW |DRC2_O
OxA2 2 DRC3 O 10:0 180 11 001_10000000 RW | DRC3-O
OxA3 2 DRC4_O 10:0 180 11 001_10000000 RW |DRC4_O
OxA4 1 DRC1 K 2 7:0 80 10000000 RW |DRC1 K
OxA5 1 DRC2 K 2 7:0 80 10000000 RW |DRC2_K
0XA6 1 DRC3 K 2 | 7:0 80 10000000 RW [DRC3-K
OxA7 1 DRC4 K 2 7:0 80 10000000 RW |DRC4_K
OxA8 2 DRC1. T 2 10:0 0 11 000_00000000 RW |DRC1_T
O0xA9 2 DRC2_T 2 10:0 0 11 000_00000000 RW |DRC2_T
OxAA 2 DRC3 T 2 10:0 0 11 000_00000000 RW | DRC3-T
OxAB 2 DRC4 T 2 10:0 0 11 000_00000000 RW |DRC4_T
OxAC 2 DRC1_N_T_2 | 10:0 640 11 110_01000000 RW |DRC1_N_T
OxAD 2 DRC2_N_T_2 | 10:0 640 11 110_01000000 RW |DRC2_N_T
OxAE 2 DRC3 N_T 2 | 10:0 640 11 110_01000000 RW |[DRC3 N_T
OxAF 2 DRC4 N_T 2 | 10:0 640 11 110_01000000 RW |[DRC4 N_T
0xBO 2 DRC1 O_2 10:0 180 11 001_10000000 RW |DRC1_O
0xB1 2 DRC2_0O_2 10:0 180 11 001_10000000 RW |DRC2_O
0xB2 2 DRC3 O_2 10:0 180 11 001_10000000 RW | DRC3-O
0xB3 2 DRC4 O_2 10:0 180 11 001_10000000 RW |DRC4_O
0xB4 1 BEE:? 7:0 FF 8 11111111 RW | DRC4_DELAY
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RT9125 RICHTEIK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
oxBS | 1 szgé:Z 7:0 FF 8 11111111 RW | DRC4_DELAY_2
EQ Page

0x30 | 4 |CH1_BQL BO| 31:0 |04000000| 32 0000000000100000—_0000000000000000— RW |CH1 BQ1
ox31| 4 |CHL1BQLBI| 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ1
32| 4 |CHLBQLB2| 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ1
0x33 | 4 |CHL_BQL A0 | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BO1
0x34 | 4 |CHL_BQLAL| 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BO1
0x35| 4 |CH1_BQ2 BO | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH1 BQ2
0x36 | 4 | CH1_BQ2 Bl | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ2
ox37 | 4 | CH1_BQ2 B2 | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ2
ox38 | 4 |CHLBQ2 A0 | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ2
0x39 | 4 | CHLBQ2 AL | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ2
0x3A| 4 | CH1 BQ3 BO | 31:0 | 04000000| 32 0000000000100000—_0000000000000000— RW |CH1_BQ3
0x3B| 4 |CH1 BQ3 B1| 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ3
0x3C| 4 |CH1_BQ3 B2| 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ3
0x3D| 4 | CH1_BQ3 A0 | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ3
OX3E| 4 |CH1 BQ3 A1 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ3
OX3F | 4 | CHL BQ4 BO | 31:0 |04000000| 32 0000000000100000—_0000000000000000— RW | CH1_BQ4
x40 | 4 | CH1_BQ4 B1 | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ4
ox41 | 4 |CH1_BQ4 B2 | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ4
ox42 | 4 | CH1_BQ4_ A0 | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ4
ox43 | 4 | CH1_BQ4 AL | 310 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ4
Ox44 | 4 |CH1_BQ5_BO | 31:0 |04000000| 32 0000000000100000—_0000000000000000— RW |CH1 BQS
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RICHTEK RT9125
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
0x45 4 CH1_BQ5 B1 | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | CH1_BQ5
0x46 4 CH1_BQ5 B2 | 31.0 0 32 0000000000000000—_0000000000000000— RW |CH1 BQ5
0x47 4 CH1_BQ5 A0 | 310 0 32 0000000000000000—_0000000000000000— RW |CH1 BQ5
0x48 4 CH1_BQ5 Al | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | CH1_BQ5
0x49 4 CH1_BQ6_BO | 31:0 | 04000000 32 0000000000100005 OOOOOOOOOOOOOOO_ RW | CH1_BQ6
Ox4A 4 CH1_BQ6_B1 | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | CH1_BQ6
Ox4B | 4 CH1_BQ6_B2 | 31:0 0 32 0000000000000000—_0000000000000000— RW |CH1_BQ6
ox4aC | 4 CH1_BQ6_AO0 | 31:0 0 32 0000000000000000—_0000000000000000— RW |CH1_BQ6
ox4D | 4 CH1_BQ6_Al | 310 0 32 0000000000000000—_0000000000000000— RW |CH1_BQ6
Ox4E 4 CH1_BQ7_BO | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | CH1_BQ7
Ox4F 4 CH1_BQ7_B1 | 310 0 32 0000000000000000—_0000000000000000— RW |CH1_BQ7
0x50 4 CH1_BQ7_B2 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH1_BQ7
0x51 4 CH1_BQ7_A0 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH1_BQ7
0x52 4 CH1_BQ7_Al | 31.0 0 32 0000000000000000—_0000000000000000— RW |CH1_BQ7
0x53 4 CH1_BQ8 BO | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW |CH1_BQ8
0x54 4 CH1_BQ8 B1 | 31:0 0 32 000000OO00000000—_0000000000000000— RW |CH1_BQ8
0x55 4 CH1_BQ8_B2 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH1_BQ8
0x56 4 CH1_BQ8_AO0 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH1_BQ8
0x57 4 CH1_BQ8_Al | 310 0 32 0000000000000000—_0000000000000000— RW |CH1_BQ8
0x58 4 CH1_BQ9 BO | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | CH1_BQ9
0x59 4 CH1_BQ9 B1 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH1_BQ9
OX5A | 4 CH1_BQ9 B2 | 31:0 0 3p | 00000000_00000000_ | o\ | oy 1_BQ9

00000000_00000000
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RT9125 RICHTEIK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
OX5B| 4 | CH1_BQ9 A0 | 31:0 0 32 0000000000000005000000000000005 RW | CH1_BQ9
OX5C | 4 | CH1_BQ9 Al | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH1_BQ9
ox5D | 4 CHl—BEéQlo— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH1_BQ10
oo | 4 | CHLBOL |54 o 32 | 00000000 0__c)Oo()oooooooooooo_ RW | cHi Boto
oo | 4 | CHLEOL 54 o 32 | 00000000 0__c)Oo()oooooooooooo_ RW | cHi Bo1o
o0 | 4 | CHBRIO [ g1 o 32 | 00000000 0__c)Oo()oooooooooooo_ RW | cHi Boto
oot | 4 | CHBQIO [ g4y 0 3 | 00000000 0__o()oooooooooooooo_ RW | oH1_BO1o
ox62 | 4 CHl—B%Q“— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH1 BQ11
o3| 4 | CHLBQLL [ g1 o 32 | 00000000 0__o()oooooooooooooo_ Rw | cHe soit
o4 | 4 | CHLBQLL [ g1 . 32 | 00000000 0__o()oooooooooooooo_ Rw | cHe soit
oes | 4 | CHBQIL [ g1 . 32 | 00000000 0__o()oooooooooooooo_ Rw | cHe soit
o6 | 4 | CHBQLL [ g1 o 3 | 00000000 0__o()oooooooooooooo_ N
ox67 | 4 CHl—BEz)le— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH1_BQ12
oes | 4 | CHLBRIZ [ g1 o 32 | 00000000 0__ooooooooooooo()oo_ RW | cHe o1z
oo | 4 | CHLBRIZ [ g1 . 32 | 00000000 0__ooooooooooooo()oo_ Rw | cHe o1z
oea| 4 | CMLBQIZ | g1 0 32 | 00000000 0__o()oooooooooooooo_ Rw | oHe Bo12
o | 4 | CHBOZ |54 o 32 | 00000000 0__o()oooooooooooooo_ RW | cHe Bo12
0x6C| 4 |CH2 BQ1 BO | 31:0 |04000000| 32 0000000000100000—_0000000000000000— RW |CH2 BO1
ox6D| 4 |CH2_BQL Bl | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH2_BO1
OX6E | 4 |CH2 BQL B2 | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH2_BO1
OX6F | 4 | CH2 BQ1_AO | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BO1
ox70 | 4 | cCH2 BQL AL | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ1
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RICHTEK RT9125
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
ox71 | 4 |CH2_BQ2 BO | 31:0 |04000000| 32 0000000000100005000000000000005 RW | CH2_BQ2
ox72 | 4 |cH2 BQ2 B1| 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ2
ox73| 4 |cH2 BQ2 B2 | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ2
ox74 | 4 | CH2_BQ2_ A0 | 310 0 32 0000000000000005000000000000005 RW | CH2_BQ2
ox75 | 4 | CH2_BQ2 AL | 310 0 32 0000000000000005000000000000005 RW | CH2_BQ2
0x76 | 4 |CH2_BQ3_BO | 31:0 |04000000| 32 0000000000100005000000000000005 RW | CH2_BQ3
ox77 | 4 |cH2 BQ3 B | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ3
ox78 | 4 |cH2 BQ3 B2 | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ3
ox79 | 4 |CH2_BQ3_A0 | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ3
Ox7A| 4 |CH2 BQ3 A1 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ3
Ox7B| 4 | CH2 BQ4 BO | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | CH2_BQ4
ox7C| 4 |CH2 BQ4 B1| 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ4
ox7D| 4 | CH2_BQ4 B2 | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ4
OX7E| 4 |CH2_BQ4 A0 | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ4
OX7F | 4 |CH2_BQ4 A1 | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ4
0x80 | 4 | CH2 BQ5_BO | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2 BQ5
ox81 | 4 |cCH2 BO5 B | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQS5
ox82 | 4 |cH2 BO5 B2 | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQS5
ox83 | 4 |CH2_BQ5_AO | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQS
ox84 | 4 |CH2 BQ5_AL | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_BQS
0x85| 4 |CH2 BQ6_BO | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2 BQ6
0x86 | 4 | CH2 BQ6_B1| 31:0 0 3p | 00000000_00000000_| p\y | oo pos

00000000_00000000
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RT9125 RICHTEK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
0x87 4 CH2_BQ6_B2 | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | CH2_BQ6
0x88 | 4 |CH2.BQ6.A0|3L0| O 32 0000000000000000—_0000000000000000— RW |CH2_BQ6
0x89 4 CH2_BQ6_Al | 310 0 32 0000000000000000—_0000000000000000— RW |CH2 BQ6
Ox8A 4 CH2_BQ7_B0O | 31:0 | 04000000 32 0000000000100000—_0 OOOOOOOOOOOOOOO_ RW | CH2_BQ7
0x8B 4 CH2_BQ7_B1 | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | CH2_BQ7
0x8C 4 CH2_BQ7_B2 | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | CH2_BQ7
0x8D | 4 CH2_BQ7_A0 | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ7
OX8E | 4 CH2_BQ7_Al | 31:0 0 32 0000000000000000—_0000000000000000— RW | CH2_BQ7
Ox8F 4 CH2_BQ8 BO | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | CH2_BQ8
0x90 4 CH2_BQ8_B1 | 310 0 32 0000000000000000—_0000000000000000— RW |CH2_BQ8
0x91 4 CH2_BQ8_B2 | 310 0 32 0000000000000000—_0000000000000000— RW |CH2_BQ8
0x92 4 CH2_BQ8_A0 | 31:0 0 32 0000000000000000—_0000000000000000— RW |CH2_BQ8
0x93 4 CH2_BQ8_Al | 31:0 0 32 0000000000000005000000000000000_ RW [CH2_BQ8
0x94 4 CH2_BQ9 BO | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | CH2_BQ9
0x95 4 CH2_BQ9 _B1 | 310 0 32 0000000000000000—_0000000000000000— RW |CH2_BQ9
0x96 4 CH2_BQ9 B2 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH2_BQ9
0x97 4 CH2_BQ9_AO0 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH2_BQ9
0x98 4 CH2_BQ9 Al | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH2_BQ9
0x99 4 CHZ—B%Qlo— 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | CH2_BQ10
OX9A 4 CH2_BBlQ10_ 310 0 32 000000000000000 0__000()000000000000_ RW |CH2 BQ10
Ox9B 4 CHZ_BBZQlO_ 310 0 32 000000000000000 0__0000000000000000_ RW |CH2 BQ10
OX9C 4 CHZTA\E(;)QlO_ 310 0 32 000000000000000 0__0000000000000000_ RW |CH2 BO10
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RICHTEK RT9125
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
oop| 4 | CH2BQIO |41 o 32 | 00000000 0__c)Oooo()oooooooooo_ RW | chz_Boto

OX9E | 4 CHZ—EEBQ“— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2 BQ11

oo | 4 | CHZBOL |54 o o 000000000000000 0__()00()oooooooooooo_ I ——

oxo| 4 | CHZBOU 54 o 32 | 00000000 0__c)Oooo()oooooooooo_ P

oat| 4 | CHZBOU g4 o 32 | 00000000 0__c)Oooo()oooooooooo_ Rw | cHz Bo1t

e | 4 | CHZBOU 54 o 32 | 00000000 0__c)Oooo()oooooooooo_ Rw | cHz Bo1t

oxA3 | 4 CHZ—B%QH— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2 BQ12

oea| 4 | CH2BOIZ |54 o o 000000000000000 0__o()oooooooooooooo_ RW | cHz Bo12

ons| 4 | CH2BOIZ |44 o 32 | 00000000 0__o()oooooooooooooo_ RW | cHz Bo12

oxe| 4 | CH2BOIZ |44 . 32 | 00000000 0__o()oooooooooooooo_ RW | cHz Bo12

oar| 4 | CH2BOIZ |54 . 32 | 00000000 0__o()oooooooooooooo_ RW | cHz Bo12
SDO_Mix_Page

0x30 | 4 CHl—”E')—M'X— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CHL_IN_MIX_0
oxa1 | 4 | CHEIMX a0 0 32 0000000000000000—_0000000000000000— RW | CH1_IN_MIX_1
oxaz | 4 | CPEINME g0 0 32 0000000000000000—_0000000000000000— RW | CH2_IN_MIX_0
oxaz | 4 | MY 310 | 0a000000 | 32 0000000000100000—_0000000000000000— RW | CH2_IN_MIX_1
ox34 | 4 C":\il—i oT- | 310 | 04000000 | 32 0000000000100000—_0000000000000000— RW | CH1_OUT_MIX_1
ox35 | 4 CHJI—XCi V- |10 0 32 0000000000000000—_0000000000000000— RW | CH1_OUT_MIX_0
ox36 | 4 CHI\iI_XCi oT- | 310 0 32 0000000000000000—_0000000000000000— RW | CH2_OUT MIX_1
ox37 | 4 CHI\iI—XO_liT— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | CH2_OUT_MIX_0
ox38 | 4 Slﬁ(_),\—/l&'*_t— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | SDO_CH1_IN_MIX_1
ox39 | 4 Sﬁ(_)l\_/u(;(H_lf 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_IN_MIX_0
OX3A | 4 SIZ?M&H_%— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH2_IN_MIX_1
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RT9125 RICHTEIK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
ox3B | 4 Slﬁ(_)h—mc;('*j— 31:0 | 04000000 | 32 0000000000100005000000000000005 RW | SDO_CH2_IN_MIX_0
ox3C | 4 SgngHol— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |SDO_CH1 BO1
0x3D| 4 SgngHll— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BO1
OX3E | 4 S';gfg'zl— 31:0 0 32 0000000000000005000000000000005 RW | SDO_CH1_BO1
OX3F | 4 S';gf:()l— 31:0 0 32 0000000000000005000000000000005 RW | SDO_CH1_BO1
x40 | 4 Sggfg'll— 31:0 0 32 0000000000000005000000000000005 RW | SDO_CH1_BO1
ox41 | 4 S[E),gESBHOl_ 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | SDO_CH1_BQ2
ox42 | 4 Sggigll— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ2
ox43 | 4 S‘;gigzl— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ2
ox44 | 4 S‘;gi:ol— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ2
oxd5 | 4 82853:'11_ 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ2
ox46 | 4 SggngHol— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |SDO_CH1 BQ3
ox47 | 4 5285;“11— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ3
ox48 | 4 SES{BH;— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ3
ox49 | 4 S‘;ggi'ol— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ3
Ox4A | 4 Sgggfg'll— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ3
0x4B | 4 SgngBHol— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW | SDO_CH1_BQ4
oxaC | 4 Sggigll— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ4
ox4D | 4 S‘;ngBHzl— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ4
OX4E | 4 Sgng:ol— 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ4
OX4F | 4 52823?11_ 31:0 0 32 0000000000000000—_0000000000000000— RW | SDO_CH1_BQ4
0x50 | 4 SggngHol— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |SDO_CH1_BQ5
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RICHTEK RT9125
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
0x51 4 Sgggfg ]:_L — | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH1_BQ5
0x52 4 Sgggfg 21 — | 31.0 0 32 0000000000000000—_0 000000000000000— RW | SDO_CH1 BQ5
x53 | 4 Sggﬁ'&— 30| 0 32 0000000000000000—_0000000000000000— RW |SDO_CH1_BQS5
0x54 4 Sgggf:f' — | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH1_BQ5
0x55 4 SEngBH 02 — | 31:0 | 04000000 32 0000000000100000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH2_BQ1
0x56 4 SEngBH 12 — | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH2_BQ1
0x57 4 SEgISBH 22 — | 31.0 0 32 0000000000000000—_0 000000000000000— RW | SDO_CH2 BQ1
0x58 4 sggf:oz_ 31:0 0 32 0000000000000000—_0000000000000000— RW |SDO_CH2_BQ1
0x59 4 S[;gif:f — | 31.0 0 32 0000000000000000—_0 000000000000000— RW | SDO_CH2_BQ1
Ox5A 4 Sgngg 02 — | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | SDO_CH2_BQ2
0x5B 4 Sgngg f — | 31.0 0 32 0000000000000000—_0 000000000000000— RW | SDO_CH2_BQ2
0x5C | 4 SESESBHZZ— 31:0 0 32 0000000000000000—_0000000000000000— RW |SDO_CH2_BQ2
0x5D 4 SEE)’SESEOZ — | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH2 _BQ2
Ox5E 4 82856212 — | 31.0 0 32 0000000000000000—_0 000000000000005 RW | SDO_CH2_BQ2
Ox5F 4 Sgggfg 02 — | 31:0 | 04000000 32 0000000000100000—_0 000000000000005 RW | SDO_CH2_BQ3
0x60 | 4 Sggigf— 31:0 0 32 0000000000000000—_0000000000000000— RW |SDO_CH2 BQ3
0x61 4 S[E)’ggfg' 22 — | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH2 _BQ3
0x62 4 S[E)’ggf:oz — | 31.0 0 32 0000000000000000—_0 OOOOOOOOOOOOOOO_ RW | SDO_CH2 _BQ3
0x63 4 82856212 — | 31.0 0 32 0000000000000000—_0 000000000000005 RW | SDO_CH2_BQ3
0x64 4 Sl;ngg 02 — | 31:0 | 04000000 32 0000000000100000—_0 000000000000000— RW | SDO_CH2_BQ4
0x65 4 SgngBle— 31:0 0 32 0000000000000000—_0000000000000000— RW [SDO_CH2_BQ4
0x66 4 SgngBsz— 31:0 0 32 0000000000000000—_0000000000000000— RW [SDO_CH2_BQ4
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. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description
SDO_CH2_ _ 00000000_00000000
0x67 4 BQ4_AO 31:0 0 32 00000000_00000000 RW | SDO_CH2_BQ4
SDO_CH2_ . 00000000_00000000_
0x68 4 BOZ AL 31.0 0 32 00000000 00000000 RW |SDO_CH2_BQ4
SDO_CH2_ . 00000100_00000000_
0x69 4 BQ5_BO 31:0 | 04000000 32 00000000_ 00000000 RW | SDO_CH2_ BQ5
SDO_CH2_ _ 00000000_00000000
Ox6A 4 BO5_B1 31:0 0 32 00000000_00000000 RW | SDO_CH2_BQ5
SDO_CH2_ _ 00000000_00000000
0x6B 4 BQ5_B2 31:0 0 32 00000000_00000000 RW | SDO_CH2_BQ5
SDO_CH2_ _ 00000000_00000000
0ox6C 4 BQ5_AO 31:0 0 32 00000000_00000000 RW | SDO_CH2_BQ5
SDO_CH2_ . 00000000_00000000_
0x6D 4 BOB AL 310 0 32 00000000, 00000000 RW |SDO_CH2_BQ5
SBQ_DPEQ_Page
CH1_SBQ13
= - 00000100_00000000 CH1_SBQ13 DPEQ
0x30 4 DPEQ_ 31:0 | 04000000 32 . - | RW = - -
HBQO_ B0 00000000_00000000 HBQO_BO
CH1_SBQ13
= - 00000000_00000000 CH1 SBQ13 DPEQ
0x31 4 DPEQ_ 31.0 0 32 = - | RW — - -
HBQO_ B1 00000000_00000000 HBQO_B1
CH1_SBQ13
= - 00000000_00000000 CH1_SBQ13 DPEQ
0x32 4 DPEQ_ 31:.0 0 32 . - | RW = - -
HBQO_ B2 00000000_00000000 HBQO_B2
CH1_SBQ13
= - 00000000_00000000 CH1 SBQ13 DPEQ
0x33 4 DPEQ_ 31.0 0 32 = - | RW — - -
HBQO_ AO 00000000_00000000 HBQO_AO0
CH1_SBQ13
= - 00000000_00000000 CH1_SBQ13 DPEQ
0x34 4 DPEQ_ 31:.0 0 32 = - | RW = - -
HBQO_ A1 00000000_00000000 HBQO_A1l
CH1_SBQ14
= - 00000100_00000000 CH1 SBQ14 DPEQ
0x35 4 DPEQ _ 31:0 | 04000000 32 - = | RW = - -
HBOQ1 BO 00000000_00000000 HBQ1 BO
CH1_SBQ14
= - 00000000_00000000 CH1_SBQ14 DPEQ
0x36 4 DPEQ_ 31:.0 0 32 = - | RW = - -
HBQL B1 00000000_00000000 HBQ1_B1
CH1_SBQ14
= - 00000000_00000000 CH1 SBQ14 DPEQ
0x37 4 DPEQ_ 31.0 0 32 = - | RW = - -
HBOQ1 B2 00000000_00000000 HBQ1 B2
CH1_SBQ14
— - 00000000_00000000 CH1_SBQ14 DPEQ
0x38 4 DPEQ _ 31:.0 0 32 - - | RW = - -
HBQL A0 00000000_00000000 HBQ1_AO0
CH1_SBQ14
= - . 00000000_00000000_ CH1 _SBQ14 DPEQ_
0x39 | 4 H[ézElQ/Kl 310 0 32 1 00000000_00000000 | "W |HBO1 A1
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RICHTEK RT9125
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description

R Ci:é};%(z_f_ SLO 04000000 32 oooooooooo100000__0000000000000005 RW E:Qlisg Ho-PPER-
e Ci:é};%(z_f_ S0 0 32 0000oooo00000000__0000000000000005 RW E:Qlisg Ho-DPER-
e CT_%—PQS%ES_ S0 0 32 0000000000000000__0000000000000000_ RW fgéﬁf Ho-DPER-
e Cillg_PQS%z_llG_ S0 ° 3 0000000000000000__0000000000000000_ RW fgéfgf HO-PPER-
o * Ci%E);_F)(QSE?(;G_ - 0 32 0000()00000000000__O 000000000000000_ RW E:éIfBBS HO-DPEQ-
e CETDQS%;G_ S0 ° 3 0000000000000000__0000000000000000_ RW E;éfic? HO-PPER-
o * Ci%ﬁ%i_l:_ - 0 32 0000()00000000000__0 OOOOOOOOOOOOOOO_ RW (I_::QlifAB\? HO-DPEQ-
e CZ%§5?227_ SL0 1040000001 52 0000000000100000__0000000000000005 RW ggclgigoQﬂ_DPEQ_
e * CZ%_P;I%?;_ - 0 32 0000()00000000000__0 OOOOOOOOOOOOOOO_ RW ggéﬁfg?N_DPEQ_
e CZ%§5?217_ S0 ° 3 0000000000000000__0000000000000005 RW ggclgig(zgﬂ_DPEQ_
e * CZ%_PQSE:(_%:_ - ° 32 0000()00000000000__0 OOOOOOOOOOOOOOO_ RW ggéﬁiliOQl?_DPEQ_
e * CZ%T:;%(;L N 0 32 0000000000000000__0000000000000006 RW ggclgﬁfi?ﬂ_DpEQ_
e * CZ%EQSEB?ETJS_ 310104000000 32 0000000000100000__O OOOOOOOOOOOOOOO_ RW ggé_igon_DPEQ_
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. Hex Bit L
Addr | Length RegName Bit Default | Number Default Type Description
CH1_SBQ18
- — 00000000_00000000 CH1_SBQ18 DPEQ
Ox4A | 4 DPEQ | 310 0 32 _ _| Rw - _DPEQ_
S801 51 00000000_00000000 SBQ1_B1
CH1_SBQ18
— — 00000000_00000000 CH1_SBQ18 DPEQ
ox4B | 4 DPEQ | 310 0 32 _ _| rRw - _DPEQ_
sB01 52 00000000_00000000 SBOQ1 B2
CH1_SBQ18
- — 00000000_00000000 CH1_SBQ18 DPEQ
oxac | 4 DPEQ | 310 0 32 _ _| Rw - _DPEQ_
SBOL A0 00000000_00000000 SBQ1_AO
CH1_SBQ18
— — 00000000_00000000 CH1_SBQ18_DPEQ
ox4D | 4 DPEQ | 310 0 32 _ _| rRw - _DPEQ_
SBO1 A1 00000000_00000000 SBO1 Al
CH1_SBQ
_SBQ_ | 00000100_00000000_ CH1_SBQ _BK1_
OE| 4 |BKLDPEQH| 310 |04000000| 32 | gasnnoneiniine- | Rw | SEE SR S
BQ2_BO
CH1_SBQ
S8Q_ 00000000_00000000_ CH1_SBQ_BK1_
Ox4F | 4 | BKLDPEQ H| 31:0 0 32 1 00000000_00000000 | "W | DPEQ_HBOQ2 Bl
BO2_B1
CH1_SBQ
_SBQ_ | 00000000_00000000_ CH1_SBQ _BK1_
O30 | 4 | BKLDPEQ_H | 31:0 0 32 1 00000000_00000000 | "W | DPEQ HBQ2 B2
BQ2_B2
CH1_SBQ
_S8Q_ 00000000_00000000_ CH1_SBQ_BK1_
051} 4 | BKLDPEQ H| 310 0 32 1 00000000_00000000 | "W | DPEQ HBQ2 A0
BO2_AQ
CH1_SBQ
_SBQ_ | 00000000_00000000_ CH1_SBQ _BK1_
0x521 4 | BKLDPEQ H| 31:0 0 32 1 00000000_00000000 | "W | DPEQ HBQ2 Al
BQ2_ Al
CHI1_SBQ
_S8Q_ ) 00000100_00000000_ CH1_SBQ_BK2_
053 | 4 |BK2DPEQL | 310 04000000 | 32 | guantor ORI | Rw | SRS PRI
BO2_BO
CH1_SBQ
_SBQ_ | 00000000_00000000_ CH1_SBQ _BK2_
Ox54 1 4 | BK2_DPEQ_L | 31:0 0 32 1 00000000_00000000 | "W |DPEQ LBQ2 Bl
BQ2_B1
CH1_SBQ
_SBQ_ | 00000000_00000000_ CH1_SBQ_BK2_
Ox35 | 4 | BK2_DPEQ_L | 310 0 32 1 00000000_00000000 | "W |DPEQ LBQ2 B2
BO2_ B2
CH1_SBQ
_SBQ_ | 00000000_00000000_ CH1_SBQ _BK2_
0x56 | 4 | BK2_DPEQ_L | 31:0 0 32 1 00000000_00000000 | "W | DPEQ LBO2 AO
BQ2_AO
CHI1_SBQ
_SBQ_ | 00000000_00000000_ CH1_SBQ_BK2_
057 4 | BK2_DPEQ_L | 310 0 32 1 00000000_00000000 | "W |DPEQ LBQ2 Al
BO2_ AL
CH1_DPEQ S| ... 00000100_00000000_ CH1_DPEQ_SBQ2._
0x58 | 4 BQ2 B0 | SLi0 04000000 32\ 5566000 00000000 | RV | BO
CH1 DPEQ S| ... 00000000_00000000_ CH1_DPEQ_SBQ2_
0x59 1 4 Bo2 1 | %0 0 321 00000000_00000000 | "W |B1
CH1 DPEQ S| ... 00000000_00000000_ CH1_DPEQ_SBQ2_
OX5A | 4 Bo2 B2 | %0 0 321 00000000_00000000 | "W | B2
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RICHTEK RT0195
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description

OX5B | 4 CHéagiig_S 310 0 3 | 00000000 0__c>Ooc)oooooooooooo_ rw | CHI_DPEQ_SBQ2_
0X5C | 4 CH;&Z‘?‘E_S 310 0 - ooooooooooooooo 0__()Oo()oooooooooooo_ W /cilH 1_DPEQ_SBQ2_
Ox5D | 4 C'*H%i%czgzs_ a0 | oaooo0on |z | 00000100 0__0000000000000000_ W ggéiggm_DPEQ_
e C:%T:j%?:‘ S0 ° 3 0000oooo00000000__0000000000000005 RW ggéﬁiggm_DPEQ_
S C:%_Fz%(;l;_ el % 00()ooooooooooooo__O oo000006 | RW ﬁgéfg(zgm_DpEQ_
e CETDQS%;S_ SL0 1040000001 52 0000000000100000__0000000000000005 RW fgéfgc? PPPER-
o CE_PQS%(;S_ e I % 00000000000000()0__0 00000000 | FY fé'éafgf PR
I CET:;%B(_S;S‘ _— 0 32 0000000000000000__0000000000000006 RW f:éfgf HO-DPEQ-
R CET:;%(;S‘ — 0 32 0000000000000000__0000000000000006 RW E:éfff HO-DPEQ-
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RT9125 RICHTEK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description

e CE};%(:_ZS— 3101040000001 - 92 Oooooooooo100000__0000000000000005 RW E:éfs(? HO-DPER-
R CT_%_PQS%(:;S_ S0 0 32 Oooooooooooooooo__ooooooooooooooO(T RW f:éfgf HO-DPER-
e C'i%},j%i_f— — ° 32 00()ooooooooooooo__o 000000000000006 RW E:éfig HO-PPER-
e CT_%_PQS%(/?:S_ S0 0 32 OoooOooooooooooo__oooooooooooooooo_ RW f:éffff HO-DPER-
e CZ%_P;%(;?_ 310104000000 - 32 0000000000100000__0 ooooooooooooooo_ RW (s:gfzgﬁfgoQﬂ_DpEQ_
e CZ%‘,:;%?;— S0 0 32 OoooOooooooooooo__oooooooooooooooo_ RW ggéig?ﬂ_DPEQ_
e CZ%_P;%(;?_ - 0 32 00()ooooooooooooo__O ooooooooooooooo_ RW (s:gfzgfig(zgl?_DPEQ‘
e CZ%‘,:;%(;?— S0 0 32 OoooOooooooooooo__oooooooooooooooo_ RW ggéiioQﬂ_DpEQ_
e CZ%}S%ET— - 0 32 0000()ooooooooooo__0 ooooooooooooooo_ RW ggéﬁfigﬂ_DPEQ‘
e 02%75%228— 3101040000001 92 Oooooooooo100005000000000000006 RW ggczgfgon—DPEQ_
N CZ%}S%ES— N 0 32 0000()00000000000__0 000000000000006 RW ggéfg?w_DpEQ_
LS CZ%}S%?:— S0 0 32 OoooOoooo0000000__0000000000000006 RW ggczgfggw_DPEQ_
R CZ%_PQS%QKZS_ - ° 32 0000()ooooooooooo__0 ooooooooooooooo_ RW ggéfiles_DPEQ_
i CZ%_PE;_S;B_ - 0 32 OoooOooooooooooo__oooooooooooooooo_ RW ggczgfi?lS_DpEQ_
e BEE_:[?FS:%?:H 310 104000000 32 0000000000100000__O 000000000000006 RW ggé&iﬁ%@iﬁb
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. Hex Bit L
Addr | Length RegName Bit Default | Number Default Type Description
CH2_SBQ
_SBQ_ | 00000000_00000000_ CH2_SBQ_BK1_
Ox7C | 4 |BKLDPEQ H| 31:0 0 32 1 00000000_00000000 | "W | DPEQ_HBQ2 B1
BQ2_B1
CH2_SBQ
_S8Q_ 00000000_00000000_ CH2_SBQ_BK1_
Ox7D| 4 | BKLDPEQ H| 310 0 32| 00000000_00000000 | "W |DPEQ HBQ2 B2
BQ2_B2
CH2_SBQ
_SBQ_ | 00000000_00000000_ CH2_SBQ_BK1_
Ox7E | 4 | BKLDPEQ H| 310 0 32 1 00000000_00000000 | "W | DPEQ_HBQ2 A0
BQ2_AQ
CH2_SBQ
_S8Q_ 00000000_00000000_ CH2_SBQ_BK1_
Ox7F |4 | BKLDPEQ H| 31:0 0 32| 00000000_00000000 | "W |DPEQ HBQ2 A1
BQ2_Al
CH2_SBQ
_SBQ_ | 00000100_00000000_ CH2_SBQ_BK2_
0x80 | 4 |BK2DPEQL| 310 04000000 32 | ‘oot GRRI | Rw | o2 e e
BQ2_BO
CH2_SBQ
_SBQ_ | 00000000_00000000_ CH2_SBQ_BK2_
Ox8l| 4 | BK2DPEQ_L | 310 0 32 1 00000000_00000000 | "W |DPEQ LBQ2 Bl
BO2_B1
CH2_SBQ
_SBQ_ | 00000000_00000000_ CH2_SBQ_BK2_
Ox82 | 4 | BK2_DPEQ_L | 31:0 0 32 1 00000000_00000000 | "W |DPEQ LBQ2 B2
BQ2_ B2
CH2_SBQ
_SBQ_ | 00000000_00000000_ CH2_SBQ_BK2_
0x83 | 4 | BK2DPEQ_L | 310 0 32 1 00000000_00000000 | "W | DPEQ LBO2 AO
BO2_AO
CH2_SBQ
_SBQ_ | 00000000_00000000_ CH2_SBQ_BK2_
Oxg4 | 4 | BK2_DPEQ_L | 31:0 0 32 1 00000000_00000000 | "W |DPEQ LBQ2 Al
BQ2_ Al
CH2_DPEQ S| ... 00000100_00000000_ CH2_DPEQ_SBQ2_
0x85 | 4 B2 Bo | SLi0 04000000 32\ 5666000 00000000 | "W | BO
CH2 DPEQ S| ... 00000000_00000000_ CH2_DPEQ_SBQ2_
0x86 | 4 B2 B1 | 10 0 321 00000000_00000000 | "W | B1
CH2 DPEQ S| ... 00000000_00000000_ CH2_DPEQ_SBQ2_
Ox87| 4 BQ2 B2 | °t0 0 321 00000000_00000000 | "W | B2
CH2 DPEQ S| ... 00000000_00000000_ CH2_DPEQ_SBQ2_
0x88 | 4 B2 A0 | oL0 0 321 00000000_00000000 | *W' | A0
CH2_DPEQ S| ... 00000000_00000000_ CH2_DPEQ_SBQ2_
0x89 | 4 Bo2 A1 | L0 0 32 1 00000000_00000000 | "W | A1
CHI_ALPHA_ | . 00000100_00000000_
ox8A | 4 ) 31:0 04000000 | 32 | e o0000 | RW | CHL_ALPHA 0
CH1_ _ 00000000_00000000_
ox8B | 4 oEMGA o | 310 0 32 | 0000000, 00000000 | RW | CHL_OEMGA 0
) 8.3 format
ox8C| 4 |cHiTHRLO|100]| 78O 11 111 10120000 | Rw |poTormat
) 8.3 format
ox8D| 4 |cHiTHR2 0|100]| 710 11 111 00010000 | Rw | SSformat
CH1_DIF_ _ 00000000_00110011_ i
OXBE | 4 THRN 5 | 3Lo0 oosssssz| 32 | UPROROE R | RW | Default = 0.05dB
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RT9125 RICHTEK
Addr | Length RegName Bit DerZ)l(Jlt Nuﬁ:tber Default Type Description
Ox8F | 4 CHL1_AT 0 | 31:0 | 04000000 | 32 0000000000100000—_0000000000000005 RW |CH1_AT 0

0x90 | 4 CHL_RT 0 | 31:0 0 32 0000000000000000—_0000000000000000— RW |[CH1_RT 0

oxo1| 4 CHl—AlLPHA— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH1_ALPHA 1
0x92 | 4 OECMHéx_l 31:0 0 32 0000000000000000—_0000000000000000— RW |CH1_OEMGA 1
093] 4 | CHLTHRL 1) 31:0 | 7BO 32 0011111111001111__O 110111110001015 RW 8D§f;?1rltmj t—10d|3
0941 4 | CHLTHRZ 1) 31:0 | 710 32 0011111100000011__O 010101100000015 RW 8D§f;?1rltmj t—30d|3
ox95 | 4 (T:ﬂ;—_DN”_Zl— 31:0 | 00333333 | 32 0000010100000101—_0000111100001111— RW |CH1 DIF_THR N_1
0x96 | 4 CH1_AT 1 | 31:0 |04000000| 32 0000000000100000—_0000000000000000— RW |CH1 AT 1

0x97 | 4 CH1 RT 1 | 31:0 0 32 0000000000000000—_0000000000000000— RW [CH1 RT 1

0x98 | 4 CHZ—AO"PHA— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2_ALPHA 0
0x99 | 4 OECMHc?K_o 31:0 0 32 0000000000000000—_0000000000000000— RW |CH2_OEMGA 0
Ox9A | 4 | CHZ_THR1 0| 31:0 | 780 32 0011111111001111__O 110111110001010_ RW gffﬂi"f t—lOdB
Ox9B | 4 | CHZ_THR2 0| 31:0 | 710 32 0011111100000011__O 010101100000015 RW ggf;%rlinj 3008
0xoC | 4 (T:ﬂé—_?\l'fa 31:0 | 00333333 | 32 0000010100000101—_0000111100001111— RW |CH2_DIF_THR_N_0
0xoD | 4 CH2_AT 0 | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2_AT 0

OX9E | 4 CH2 RT 0 | 31:0 0 32 0000000000000000—_0000000000000000— RW |[CH2_RT 0

OX9F | 4 CHZ—AlLPHA— 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2_ALPHA 1
0XAO | 4 OE(,:\AHGZK_l 31:0 0 32 0000000000000000—_0000000000000000— RW |CH2_OEMGA 1
OXAl| 4 |CH2_THR1. 1| 10:0 | 7BO 11 111_10110000 RW g':f;%ﬁ;“jt_lo B
0xA2| 4 |CH2 THR2 1| 1000 | 710 11 11100010000 RW gg’f;‘:{l;‘ft_% &
0xA3 | 4 ('I:':ZR__IID\IH_:I 31:0 [ 00333333 | 32 0000010100000101—_0000111100001111— RW | Default = 0.05dB
0xA4 | 4 CH2 AT 1 | 31:0 | 04000000 | 32 0000000000100000—_0000000000000000— RW |CH2 AT 1

OXA5 | 4 CH2 RT_1 | 31:0 0 32 00000000000OOOOO—_OOOOOOOOOOOOOOOO— RW |CH2_RT 1

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.

www.richtek.com
110

DS9125-00 June 2024




RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

Analog Portion

0x00

2

DEV_ID

15:0

5140

16

01010001_01000000

RO

PRODUCT_ID

0x01

12S_CLK_
FMT

74

0101

RwW

Sampling rate report

0000
0001
0010
0011
0100
0101

: 8kHz

: 11.025/12kH
: 16kHz

. 22.05/24kHz
: 32KHz

: 44.1/48kHz

(default)

0110
0111

: 88.2/96kHz
: 192kHz

Others: Reserved

z

3.0

0010

RW

BCK
0000
0001
0010

mode report
: BCK = 32fs
: BCK = 48fs
: BCK = 64fs

(default)

0011:
0100:
0101:
0110:
0111:
1000:

BCK = 96fs

BCK = 128fs
BCK = 192fs
BCK = 256fs
BCK = 384fs
BCK = 512fs

Others: Reserved
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RT9125

RICHTEK

Addr | Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x02 1

12S_DATA_
FMT

RwW

1°S data data out
launch edge selection

1'b0: BCK_RX_EDGE
= 0, launch with falling
edge; BCK_RX_EDGE
=1, launch with rising

edge (default)

1'bl: BCK_RX_EDGE
= 0, launch with rising

edge; BCK_RX_EDGE
=1, launch with falling
edge

RW

1'b0: RX @BCK rising
edge and TX @BCK
falling edge (default)
1'bl: RX @BCK falling
edge and TX @BCK
rising edge

5:4

10

RW

Audio bits for signal
process

2'b00: 16bits

2'b01: 20bits

2'b10: 24bits (default)
2'b11: 32bits

RwW

TDM or DSPM offset
selection

1'b0: Without offset
(DSPMB)

1'b1: 1bit clock offset
(DSPMA) (default)

2:0

000

RW

1S format selection
3'b000: 12S (default)
3'b001: Left Justify
3'b010: Right Justify
3'b011: DSP mode
3'b100: EIAJ
Others: TDM mode
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x03

SIL_CTRL

RwW

Silence detection
enable

1'b0: Disable

1'b1: Enable (default)

5:4

11

RW

Silence detection
threshold selection
(only one threshold for
8-bit)

00: —-72dB
(16bit)/-96dB
(20bit)/-120 dB
(24bit)/-144dB (32bit)
01: -78dB
(16bit)/-102dB
(20bit)/-126dB
(24bit)/-150dB (32bit)
10: -84dB
(16bit)/-108dB
(20bit)/-132dB
(24bit)/-156dB (32bit)
11: -90dB
(16bit)/~114dB
(20bit)/-138dB
(24bit)/-166dB (32bit)

2:0

010

RW

Silence mode hold
time selection

000: 1ms

001: 20ms

010: 40ms (default)
011: 80ms

100: 160ms

101: 320ms

110: 640ms

111: 1.28s

0x04

SDIO_SEL

54

00

RW

00: No output (default)
01: Interface output
10: Final output

11: Peak level detect
result

3.2

00

RW

00: SDIN-L to CH1
(default)

01: SDIN-R to CH1
1X: 0to CH1

1:0

01

RW

00: SDIN-L to CH2
01: SDIN-R to CH2
(default)

1X: 0to CH2
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RT9125 RICHTEK

. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description

Sampling rate
detection enable bit
detect sampling rate
and BCK mode

0: Disable, manual set
0x01 SR mode and
BCK mode

1: Enable (default)

DRE offset calibration
enable

0: Disable

1: Enable

Reserved for new
feature

0x05 1 SYS _CTL 0: BTL mode (default)
1: CMH mode

0: BTL (default)
1. PBTL

VTRI frequency
00: 400kHz

3:2 1 2 01 RW | 01: 800kHz

10: 800kHz

11: 1600kHz

AMP control

2'b00: amp off (default)
2'b01: amp on

2'b10: Force entry
silence mode

2'b11: mute

1:0 0 2 00 RW
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x06

BLK_EN

RwW

0: Compensation filter
disable (default)

1: Compensation filter
enable (not available in
96k and 192kHz
sampling rate)

RW

0: High-Pass filter
disable

1: High-Pass filter
enable (default)

RwW

Thermal foldback
control enable

0: Disable

1: Enable (default)

RW

DRC mode selection
0: RMS mode
1: Peak mode (default)

RW

DRC enable
0: Disable (default)
1: Enable

RW

DRC noise gate enable
0: Disable (default)
1: Enable

RwW

Hard clip enable
0: Disable (default)
1: Enable
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RT9125

RICHTEK

Addr | Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x07 1

ANA_OUT_
CTRL

75

000

RwW

PWM output phase
select

000:
001:
010:
011:
100:
101:
110:
111:

0
45
90
135
180
225
270
315

4:0

13

10011

RwW

Class-D output gain,
5'h00: —-6dB
5'h01: -5dB
5'h02: -4dB
5'h03: —-3dB
5'h04: —-2dB
5'h05: —-1dB
5'h06: 0dB
5'h07: 1dB
5'h08: 2dB
5'h09: 3dB
5'h0A: 4dB
5'h0B: 5dB
5'h0C: 6dB
5'h0OD: 7dB
5'hOE: 8dB
5'hOF: 9dB
5'h10: 10dB
5'h11: 11dB
5'h12: 12dB
5'h13: 13dB (default)
5'h14: 14dB
5'h15: 15dB
5'h16: 16dB
5'h17: 17dB
Others: 17dB
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x08

OLSL_CTRL

0

1

0

RW

Reserved

RO

Open/Short load
detection finish

0: Not enable or under
detection

1: Finish

RW

Open/Short load
detection enable
0: Disable
1: Enable

RO

Open load report for
channel L

0: Normal

1. Open

RO

Open load report for
channel R

0: Normal

1: Open

RO

Short load report for
channel L

0: Norma

1: Short

RO

Short load report for
channel R

0: Normal

1: Short
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RT9125

RICHTEK

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x09

PWM_SS_
OPT

RwW

Spread spectrum
enable

0: Disable (default)
1: Enable

RwW

Noise select
0: Pink noise (default)
1: White noise

RwW

Pink noise coefficient
This will affect the
noise amplitude for
spread spectrum
signal, not
recommended to
modify it.

0: 1/2 (default)

1:1/4

RW

Add noise to TRI_GEN
0: Disable (default)
1: Enable

3.2

00

RW

Nosie amplitude for
SSC

1:0

01

RW

Spread spectrum
frequency variation
amplitude

00: 20kHz

01: 40kHz (default)
10: 40kHz

11: 60kHz

Ox0A

RAMP_CTRL

RwW

1: CH2 soft mute

RW

1: CH1 soft mute

RW

Skip volume ramp

1:0

01

RW

Volume slew step
control

2'b00: 4.33ms from
mute to 0dB
(0.5dB/20.83us)
2'b01: 8.66ms from
mute to 0dB
(0.25dB/20.83us)
(default)

2'pb10: 17.33ms from
mute to 0dB
(0.125dB/20.83ps)
2'b11: 34.65ms from
mute to 0dB
(0.0625dB/20.83ps)
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RICHTEK RT9125

. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description

7 0 1 0 RO | Reserved

6 0 1 0 RO | Reserved

Thermal foldback
active threshold

00: Temp 110°C
01: Temp 120°C
10: Temp 130°C
11: Temp 140°C

5:4 0 2 00 RwW

Thermal foldback
0x0B 1 TFC_CTRL attack/release rate

) 00: 0.0625dB/25ms
3:2 0 2 00 RW | 01. 0.0625dB/50ms
10: 0.0625dB/100ms
11: 0.0625dB/200ms

Thermal foldback
attack/release rate
00: 0.0625dB/50ms
01: 0.0625dB/100ms
10: 0.0625dB/200ms
11: 0.0625dB/400ms

1:0 0 2 00 RW

TDM start reviving
location select for left
channel

00000: Start from
O+offset

00001: Start from

TDM_RX_ 8+offset

0x0C 1 LOC_L 5:0 0 6 000000 RwW

11100: Start from
488+offest

11101: Start from
496+offset

11110: Not available
11111: Not available

TDM start reviving
location select for left
channel

00000: Start from
O+offset

00001: Start from

TDM_RX_ 8+offset

0x0D 1 LOC_R 5:0 3 6 000011 RwW

11100: Start from
488+offest

11101: Start from
496+offset

11110: Not available
11111: Not available
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RT9125 RICHTEK

. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description

TDM start transmitting
location select for left
channel

00000: Start from
O+offset

00001: Start from

TDM_TX_ 8+offset

Ox0E 1 LOC L 5:0 0 6 000000 RwW

11100: Start from
488+offest

11101: Start from
496+offset

11110: Not available
11111: Not available

TDM start transmitting
location select for right
channel

00000: Start from
O+offset

00001: Start from

TDM_TX_ 8+offset

OxOF 1 LOC_R 5:0 3 6 000011 RwW

11100: Start from
488+offest

11101: Start from
496+offset

11110: Not available
11111: Not available
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x10

ERR_RPT

0

1

0

wicC

Reserved

wicC

DC flag report
0: No DC error
(default)

1. DC error

wicC

0: No SCLK error
(default)

1: SCLK error, write 1
to clear flag

wicC

0: No LRCK clock error
(default)

1: LRCK clock error,
writeO to clear flag

wicC

0: No OC error
(default)

1: OC, write 1 to clear
flag

wicC

0: No QV error
(default)

1: OV, write 1 to clear
flag

wicC

0: No OT error
(default)

1: OT, write 1 to clear
flag

wicC

0: No UV error
(default)

1: UV, write 1 to clear
flag
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RT9125 RICHTEK

. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description

6 0 1 0 RW | Reserved

Fault mask for 0x02
SCLK error

0: Not mask

1: Mask (default)

5 1 1 1 RwW

Fault mask for 0x02
LRCK error

0: Not mask

1: Mask (default)

Fault mask for 0x02
OC error

0: Not mask (default)
0x11 1 ERR_MASK 1: Mask

Fault mask for 0x02
OV error

0: Not mask (default)
1: Mask

Fault mask for 0x02
OT error

0: Not mask (default)
1: Mask

Fault mask for 0x02
UV error

0: Not mask (default)
1: Mask

Fault behavior type
select.

3 1 1 1 RW | O: Auto-recovery
(default)

1: Latch

Fault behavior type
select.

2 0 1 0 RW | O: Auto-recovery
(default)

1: Latch

0x12 1 ERR_TYPE -
- Fault behavior type

select.

1 0 1 0 RW | O: Auto-recovery
(default)

1: Latch

Fault behavior type
select.

0 0 1 0 RW | O: Auto-recovery
(default)

1: Latch
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x13

FAULT_ CTRL

3.0

0010

RwW

Power stage auto-
recovery time
0010: 299ms
0011: 449ms
0100: 598ms
0101: 748ms
0110: 898ms
0111: 1047ms
1000: 1197ms
1001: 1346ms
101X: 1496ms
11XX: 1496ms

0Ox14

DC_PORT_
OPT

3:2

10

RwW

DC threshold for DC
detection

00: No available

01: 12.5%

10: 18.75% (default)
11: 25%

RwW

Detection time
0: 342ms (default)
1: 684ms

RW

DC protection enable
0: Disable
1: Enable (default)

0x15

ANA_PWR_
CTRL1

RwW

Enable DAC RCH LPF
0: Disable
1: Enable (default)

RW

Enable DAC LCH LPF
0: Disable
1: Enable (default)

RW

RCH PWR stage
enable

0: Disable

1: Enable (default)

RW

LCH PWR stage
enable

0: Disable

1: Enable (default)

RW

Enable DAC_RCH
0: Disable
1: Enable (default)

RW

Enable DAC LCH
0: Disable
1: Enable (default)

RW

Reserved

RW

Reserved
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RICHTEK

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x16

ANA_PWR_
CTRL2

0

1

RW

Reserved

RW

Reserved

RW

Reserved

RwW

Reserved

RwW

Reserved

Ol |INIW|~|O

oO|lo|o|O| O

1
1
1
1
1

oO|lo|lOoo|O|O| O

RwW

Reserved

0x20

Master
Volume

10:0

7FF

11

111 11111111

RwW

Master volume control
11'h000: 24dB
11'h180: 0dB

11'h7FF: mute (default)
0.0625dB per step

0x21

Ch1 Volume

10:0

180

11

001_10000000

RW

CH1 volume control
11'h000: 24dB
11'h180: 0dB (default)
11'h7FF: mute
0.0625dB per step

0x22

Ch2 Volume

10:0

180

11

001_10000000

RwW

CH2 volume control
11'h000: 24dB
11'h180: 0dB (default)
11'h7FF: mute
0.0625dB per step

0x23

DRCThreshold

10:0

11

000_00000000

RwW

DRC threshold
11'h000: 0dB (default)
11'h180: —24dB
11'h67E: -103.875dB
11'h67F to 11'h7FF:
Not available
0.0625dB per step

0x24

DRC Ratio

7:0

80

10000000

RW

DRC compress ratio
8'h00: No compression
8'h80 to 8'hFF: Full
compression

1/128 per step

0x25

DRC Make Up
Gain

10:0

180

11

001_10000000

RW

DRC make up gain
(Offset)

11'h000: 24dB
11'h180: 0dB (default)
11'h7FF: -103.9375dB
0.0625dB per step

0x26

DRC Noise
Gate

10:0

640

11

110_01000000

RW

Noise gate threshold
11'h000: 0dB
11'h180: —24dB
11'h640: -100dB
(default)

11'h67E: -103.875dB
11'h67F to 11'h7FF:
Not available
0.0625dB per step
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. Hex Bit I
Addr | Length RegName Bit Default | Number Default Type Description
Hard clip threshold
when HARD_CLIP_EN
=1
Hard Clipping . >0dB is not allowable
Ox27 2 Threshold 10:0 180 11 001_10000000 RW for hard clip threshold
setting
11'h180: 0dB (default)
0.0625db per step
Volume control for
open load detection
Volume 11'h000: 24dB
control for . 11'h180: 0dB
0x28 2 open load 10:0 23E 11 010_00111110 RW 11'h23E- —11.875dB
detection (default)
11'h7FF: mute
0.0625dB per step
Volume control for
short load detection
Volume 11'h000: 24dB
control for . 11'h180: 0dB
0x29 2 short load 10:0 310 11 011 00010000 RW 11'h310: —25dB
detection (default)
11'h7FF: mute
0.0625dB per step
0x30 3 CH1_II3_MIX_ 16:0 08000 17 0—100000000—0000000 RW |[CHL1_IN_MIX_O
0x31 3 CHl—IT—MIX— 16:0 0 17 O—OOOOOOOOO—OOOOOOO RW |[CHL1_IN_MIX_ 1
0x32 3 CHZ—'%—M'X— 16:0 0 17 0—000000000—0000000 RW |CH2_IN_MIX_0
33| 3 CHZ—'T—M'X— 16:0 | 08000 17 0—100000000—0000000 RW |CH2 IN_MIX_1
0x34 3 DRC_AE 16:0 08000 17 0—100000000—0000000 RW |DRC_AE
0x35 3 DRC_1_AE | 16:0 0 17 0—000000000—0000000 RW |DRC_1_AE
ox36 | 3 DRC_AD | 16:0 | 08000 17 0—100000000—0000000 RW |DRC_AD
0x37 3 DRC_AA 16:0 08000 17 0—100000000—0000000 RW |DRC_AA
38| 3 RMSKEPT— 16:0 | 08000 17 0—100000000—0000000 RW |RMS_RPT_AE
Compensation L
Ox3A 3 filter 16:0 08000 17 0_10000000_0000000 RW Compgnsatlon filter
- 0 coefficient BO
coefficient BO
Compensation L
Ox3B 3 filter 16:0 0 17 0_00000000_0000000 RW Compensation filter

coefficient B1

0

coefficient B1
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RICHTEK

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x3C

Compensation
filter
coefficient B2

16:0

17

0_00000000_0000000
0

RwW

Compensation filter
coefficient B2

0x3D

Compensation
filter
coefficient B3

16:0

17

0_00000000_0000000
0

RW

Compensation filter
coefficient B3

Ox3E

CH1_RMS_
RPT

31:0

32

00000000_00000000_
00000000_00000000

RO

Channel 1 Final RMS
output

Ox3F

CH2_RMS_
RPT

31:0

32

00000000_00000000_
00000000_00000000

RO

Channel 2 Final RMS
output

0x40

SW_RESET

WO

Write 1 to trigger
Software reset

Need to wait 10ms for
reset completion

0x90

DRE_CTRL

RW

After hold time,

0: Enter DRE at zero
crossing (default)

1: Enter DRE if signal
< threshold

RW

In zero crossing stage,
1: Enter DRE at zero
crossing no matter
timeout or not

0: Enter DRE if zero
crossing or timeout
(default)

5:4

10

RW

hold time before enter
DRE

00: 16ms

01: 32ms

10: 64ms (default)

11: 128ms

RW

Force enable analog
DRE for L-ch

0: Disable (default)
1: Enable

RW

Force enable analog
DRE for R-ch

0: Disable (default)
1: Enable

RW

DRE test mode
Function enable of
amplitude detection
release time for

D _DRE

RW

DRE enable
1: Enable
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RICHTEK

RT9125

Addr

Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x91

TH_DRE

7:0

40

01000000

RwW

Threshold of digital
input for changing
D_DRE

DRE threshold = 20 *
log(TH_DRE / 2"11)

0x92

ANA DRE_
DELAY_MSB

1:0

00

RW

Analog path delay
when dre_en change
(= ANA_DRE_DELAY/
24.576MHz)

0x93

ANA_DRE_
DELAY_LSB

7:0

3E

00111110

RwW

Analog path delay
when dre_en change
(= ANA_DRE_DELAY /
24.576MHz)

0x94

CMH_TH

7:0

45

01000101

RW

threshold of CMH to
BD mode modulation

8'h00: DRE_TH

(CMH switch with
DRE)

Others:
20*log10(CMH_TH/2"1
0)dB

8'h45: —23.43dB (Po=
0.5W)

8'h78: —18.66dB (Po=
1.5W)

8'h8A: -17.41
(Po=2W)

(Po is based on SPK
Gain = 18db, RL = 6Q)
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Addr | Length

RegName

Bit

Hex
Default

Bit
Number

Default

Type

Description

0x95 1

CMH_CTRL

7:6

01

RW

Signal level keep
under D_CMH_TH to
enter CMH mode
2'b00: Without hold
time

2'b01: 16ms

2'b10: 32ms

2'bl11: 64ms

RwW

CMH offset delay
option for CMH control
0: CMH mode - offset
apply

1: Offset apply > CMH
mode

RW

1'b0: Switch when:
signal level vs cmh_th"
change"

1'b1: Switch at zero
crossing when

D CMH_HOLD_SEL is
enable (default)

RW

switch time out enable
when zero crossing
enable

1'b0: Disable

1'b1: Enable

2:0

000

RW

Offset switch delay
3'b000: PLL freq.

3'b001: PLL/2 freq.
3'b010: PLL/4 freq.
3'b011: PLL/8 freq.
3'blxx: PLL/16 freq.

0x96 1

CMH_DLY_
CNT

7:0

00000000

RW

Count delay with
D_CMH_CNT_FREQ
delay =
D_CMH_DLY_SEL/CN
T_FREQ
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RICHTEK RT9125

21 Outline Dimension

Juouuougoouoo
] L — T
— ]
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— L
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E 2 E =
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— i
— L
jlﬂﬂﬂl’lﬂﬂl’lﬂﬂl’ll’l
* e _—— Lb =N
A3
A L 0o o0oo0000000=— r
$—— i * DETAIL A
A Pin #1 |0 and Tie Bar Mark Options
Mote : The configuration of the Pin #1 identifier is optional,
but must be located within the zone indicated.
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.800 1.000 0.031 0.039
Al 0.000 0.050 0.000 0.002
A3 0.175 0.250 0.007 0.010
b 0.150 0.250 0.006 0.010
D 5.950 6.050 0.234 0.238
Option 1 4.250 4.350 0.167 0.171
D2 Option 2 4.350 4.450 0.171 0.175
Option 3 4.650 4,750 0.183 0.187
E 5.950 6.050 0.234 0.238
Option 1 4.250 4.350 0.167 0.171
E2 Option 2 4.350 4.450 0.171 0.175
Option 3 4.650 4.750 0.183 0.187
e 0.400 0.016
L 0.350 0.450 0.014 0.018

V-Type 48L QFN 6x6 Package

Note 17. The package of the RT9125 uses Option 1.
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RT9125 RICHTEK

22 Footprint Information

A

Bx
— SK -

juoonioooooy |

Jooonooooonn |
Juoooooooon

100000000000}
el i | f

Number Footprint Dimension (mm)
Package f Pi Tolerance

ot Fin P |Ax | Ay | Bx | By | C | D | Sx | Sy

Option1 4.40 | 4.40

Option2 4.50 | 4.50

VIW/UIXQFN6x6-48 : 48 0.406.80|6.80|5.10|5.10|0.85 | 0.20 +0.05
Option3 4.70 | 4.70
Option4 4.60 | 4.60

Note 18. The package of the RT9125 uses Option 1.
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RICHTEK RT9125

23 Packing Information

23.1 Tape and Reel Data
f— F —=] PIN1 ;’/ J— \-\_ L
- - : T f ."f a \"1 \ ||
/ olo olo o o\0o Of | - -
( p ) S | NS {
\-. O » » O \ Wi \ _— ;‘f L
:' ) \ /
/ fi .
— r e
Feed Direction > T
arrier Tape
END Round Sprocket Holes START
Fedd00 00920 0d 0000 IPosoFEod
P r r
suianl sulantsugnniing
: e # & -:— S —If
L,L,u I_J._w I_l__l L—L_.l .L Lr.L..a LLJ
Trailer Leader
~—160 mm minimum, ——=—=—Components —~——&00 mm Minimum,
) Tape Size | Pocket Pitch | Reel Size (A) Units Trailer | Leader | Reel Width (W2)
Package Type | (w1) mm) | (P) (mm) [~ T () | perReel | (MM) | (MM) | yin Max. (mm)
QFN/DFN 6x6 16 12 330 13 2,500 160 600 16.4/18.4
F LA H
gJ C, D, and K are determined by component
R A R A RS IR R
{ size. The clearance between the components
Wi T ~ ~ ~ ~ and the cavity is as follows:
c ) 1) O o O
‘ - For 16mm carrier tape: 1.0mm max.
Fi | |
5 K
. w1 P B F a3 H
Tape Size - - - -
Max. Min. Max. Min. Max. Min. Max. Min. Max. Max.
16mm 16.3mm |11.9mm |12.2mm| 1.65mm | 1.85mm | 3.9mm | 4.1mm | 1.5mm | 1.6mm 0.6mm

www.richtek.com
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RT9125 RICHTEK

23.2 Tape and Reel Packing

Step Photo/Description Step Photo/Description
1 4
Reel 13” 1 reel per inner box Box G
2
3
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size | Units Iltem Reels Units Item Boxes Units
QFN and DFN 6x6 13" | 2,500 Box G 1 2,500 Carton A 6 15,000
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RICHTEK RT9125

23.3 Packing Material Anti-ESD Property

Sqrface Aluminum Bag Reel Cover tape | Carrier tape Tube Protection Band
Resistance
Qlcm? 10*to 101 | 10%to 101! | 10*to 10! | 10%to 10™ | 10%to 10% 10* to 101

Richtek Technology Corporation

14F, No. 8, Tai Yuen 1% Street, Chupei City
Hsinchu, Taiwan, R.O.C.
Tel: (8863)5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and
reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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