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YMU836

IMPORTANT NOTICE

1. YAMAHA RESERVES THE RIGHT TO MAKE CHANGES TO ITS PRODUCTS AND TO THIS DOCUMENT WITHOUT
NOTICE. THE INFORMATION CONTAINED IN THIS DOCUMENT HAS BEEN CAREFULLY CHECKED AND IS
BELIEVED. HOWEVER, YAMAHA SHALL ASSUME NO RESPONSIBILITIES FOR INACCURACIES AND MAKE NO
COMMITMENT TO UPDATE OR TO KEEP CURRENT THE INFORMATION CONTAINED IN THIS DOCUMENT.

2. THESE YAMAHA PRODUCTS ARE DESIGNED ONLY FOR COMMERCIAL AND NORMAL INDUSTRIAL
APPLICATIONS, AND ARE NOT SUITABLE FOR OTHER USES, SUCH AS MEDICAL LIFE SUPPORT EQUIPMENT,
NUCLEAR FACILITIES, CRITICAL CARE EQUIPMENT OR ANY OTHER APPLICATION THE FAILURE OF WHICH
COULD LEAD TO DEATH, PERSONAL INJURY OR ENVIRONMENTAL OR PROPERTY DAMAGE. USE OF THE
PRODUCTS IN ANY SUCH APPLICATION IS AT THE CUSTOMER'S OWN RISK AND EXPENSE.

3. YAMAHA SHALL ASSUME NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR INJURY
THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE OR OPERATION OF THE PRODUCT.

4, YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE SUBJECT TO INTELLECTUAL
PROPERTY LICENSE FROM YAMAHA OR ANY THIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR
REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM OR RELATED TO THE
PRODUCTS INFRINGEMENT OF ANY THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE
PATENT, COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY.

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE CHARACTERISTICS AND
PERFORMANCE OF PRODUCTS. YAMAHA SHALL ASSUME NO RESPONSIBILITY FOR ANY INTELLECTUAL
PROPERTY CLAIMES OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE PRODUCTS, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND TITLE.

6. YAMAHA MAKES EVERY EFFORT TO IMPROVE THE QUALITY AND RELIABILITY OF ITS PRODUCTS. HOWEVER,
ALL SEMICONDUCTOR PRODUCTS FAIL WITH SOME PROBABILITY. THEREFORE, YAMAHA REQUIRES THAT
SUFFICIENT CARE BE GIVEN TO ENSURING SAFE DESIGN IN CUSTOMER PRODUCTS SUCH AS REDUNDANT
DESIGN, ANTI-CONFLAGRATION DESIGN, AND DESIGN FOR PREVENTING MALFUNCTION IN ORDER TO
PREVENT ACCIDENTS RESULTING IN INJURY OR DEATH, FIRE OR OTHER SOCIAL DAMAGE FROM OCCURRING
AS A RESULT OF PRODUCT FAILURE.

7. INFORMATION DESCRIBED IN THIS DOCUMENT: APPLICATION CIRCUITS AND ITS CONSTANTS AND
CALCULATION FORMULAS, PROGRAMS AND CONTROL PROCEDURES ARE PROVIDED FOR THE PURPOSE OF
EXPLAINING TYPICAL OPERATION AND USAGE. THEREFORE, PLEASE EVALUATE THE DESIGN SUFFICIENTLY AS
WHOLE SYSTEM UNDER THE CONSIDERATION OF VARIOUS EXTERNAL OR ENVIRONMENTAL CONDITIONS AND
DETERMINE THEIR APPLICATION AT THE CUSTOMER'S OWN RISK. YAMAHA SHALL ASSUME NO
RESPONSIBILITY FOR CLAIMS, DAMAGES, COSTS AND EXPENSES CAUSED BY THE CUSTOMER OR ANY THIRD
PARTY, OWING TO THE USE OF THE ABOVE INFORMATION.
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PRECAUTIONS AND INSTRUCTIONS FOR SAFETY

/AN WARNING

® Do not use the device under stresses beyond those listed in Absolute Maximum Ratings. Such stresses may become
causes of breakdown, damages, or deterioration, causing explosion or ignition, and this may lead to fire or personal injury.

Prohibited

® Do not mount the device reversely or improperly and also do not connect a supply voltage in wrong polarity. Otherwise,

this may cause current and/or power-consumption to exceed the absolute maximum ratings, causing personal injury due
Prohibited | 1o explosion or ignition as well as causing breakdown, damages, or deterioration. And, do not use the device again that
has been improperly mounted and powered once.

® Do not short between pins. In particular, when different power supply pins, such as between high-voltage and low-voltage

pins, are shorted, smoke, fire, or explosion may take place.
Prohibited

o As to devices capable of generating sound from its speaker outputs, please design with safety of your products and

system in mind, such as the consequences of unusual speaker output due to a malfunction or failure. A speaker dissipates
Instructions | heat in a voice-coil by air flow accompanying vibration of a diaphragm. When a DC signal (several Hz or less) is input due
to device failure, heat dissipation characteristics degrade rapidly, thereby leading to voice-coil burnout, smoking or ignition
of the speaker even if it is used within the rated input value.

/\  cAuTION

® Do not use Yamaha products in close proximity to burning materials, combustible substances, or inflammable materials, in
order to prevent the spread of the fire caused by Yamaha products, and to prevent the smoke or fire of Yamaha products
Prohibited | gye to peripheral components.

o Generally, semiconductor products may malfunction and break down due to aging, degradation, etc. It is the responsibility

of the designer to take actions such as safety design of products and the entire system and also fail-safe design according
Instructions | {5 applications, so as not to cause property damage and/or bodily injury due to malfunction and/or failure of semiconductor
products.

The built-in DSP may output the maximum amplitude waveform suddenly due to malfunction from disturbances etc. and
i this may cause damage to headphones, external amplifiers, and human body (the ear). Please pay attention to safety
Instructions | measures for device malfunction and failure both in product and system design.

As semiconductor devices are not nonflammable, overcurrent or failure may cause smoke or fire. Therefore, products
should be designed with safety in mind such as using overcurrent protection circuits to control the amount of current during
Instructions | gperation and to shut off on failure.

e

Products should be designed with fail safe in mind in case of malfunction of the built-in protection circuits. Note that the
i built-in protection circuits such as overcurrent protection circuit and high-temperature protection circuit do not always
Instructions | protect the internal circuits. In some cases, depending on usage or situations, such protection circuit may not work
properly or the device itself may break down before the protection circuit kicks in.

Use a robust power supply. The use of an unrobust power supply may lead to malfunctions of the protection circuit,
causing device breakdown, personal injury due to explosion, or smoke or fire.

Instructions

Product's housing should be designed with the considerations of short-circuiting between pins of the mounted device due
to foreign conductive substances (such as metal pins etc.). Moreover, the housing should be designed with spatter
Instructions | prevention etc. due to explosion or burning. Otherwise, the spattered substance may cause bodily injury.

The device may be heated to a high temperature due to internal heat generation during operation. Therefore, please take
care not to touch an operating device directly.

Instructions

Electrostatic discharges can damage and destroy semiconductor devices. Pay close attention to static build-up when
handling devices.

e

Instructions

0 The product of the WLCSP package should be used under light-shielded conditions.
i Since the WLCSP package has a structure that a silicon wafer is exposed, if light (such as sunlight) hits the wafer, the
Instructions | gevice may malfunction (leak current increase etc.) due to electric charge internally generated by the photoelectric effect.

v04
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1 Symbols, Marks, and Notations YMUB836

1 Symbols, Marks, and Notations

Icons used in this document

© Indicates prohibited matters.
A Indicates precautions to be taken into consideration.
@ Indicates noteworthy restrictions and pitfalls in application.

@ Indicates supplementary information and applications hints.

Numbers

Numbers are expressed in the form: <size> <base_format> <number>. In this form, <size>, size in
bits, and <base_format> elements are optional. ~ Single bits, binary numbers of 1-bit size, are
expressed in another form that is described later in this section.

Example: The value of 15 (in decimal) expressed in different bases:
e Binary: 8'b 0000_1111
e Decimal: 15 (of unspecified size and in the default base of 10)

e Hexadecimal: 8'hOF

Bit/Digit Order
The most significant bit or digit appears first in <number>, followed by progressively less significant

bits, and the least significant bit or digit at the end.
Example: 8’b1000_1110

MSB LSB
Binary value is thus converted to its corresponding value using

(2"x Dn) + --- + (2 x D1) + (2° x DO)

Example:

If REG_A register is described as:

D7 | b6 | b5 | b4 | D3 | D2 | D1 | DO
B_ADR

and when D7 through DO has the value of 8'b 0001 0101,
B_ADR value in decimal is 21. (21 = 2* + 22+ 2%)

Register and Memory Addresses

Addresses are preceded by the pound mark "#" when represented in decimal. (Example: #0, #1 ...)
Addresses are preceded by "0x" when represented in hexadecimal. (Example: 0x00)

Single Bit Notations

Logic signal level on input and output pins is represented as "L" or "H".

Otherwise, it is represented as "0" or "1".

6MUB836A21 6
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Term Definition

Power Save
Digital Block: A state where digital blocks are powered but clocks fed to them are stopped.
Analog Block: A state where individual power saving register is set to "1".

See 6.2 Device Startups and Power Management for details.

Other Symbols and Terms

Sample Rates

The system sample rate used for internal processing is shown as fs_sv.
The rate used for digital audio input samples is shown as fs_DA.

Accessibility During Power Save

® \Writing
"Access During Power Save State" in each register description says "Allowed" if writing is valid, "Not
allowed™ if not, when the digital core is in power-saving state.

® Reading
"Access During Power Sava State" in each register description says "Allowed" if the read access
returns valid data, "Not allowed" if not, when the digital core is in power-saving state.

6MUB836A21 7



2 Overview YMUS836

2 Overview

YMU836 (AVP-2) is a voice and audio codec SoC for automotive applications.
® Yamaha AudioEngine™ HD, programmable high-quality audio effects using 32-bit floating point DSP.

® Hands-free sound processor for conversations in noisy places typical in automotive applications,
suppressing noise and keeping voice intelligible. Works on transmit- and receive-path speeches and for
voice recognition.

® Host controller and other interfaces supporting connections to various automotive audio systems.
Microphones (analog 4 ch. / digital 4 ch.), line level outputs (4 ch.), 2 digital interface ports (1°S stereo
input/output)

® On-chip MPU (Micro Processor Unit) allowing for standalone operations without external hosts

Features
Open Core DSP Audio
» Programmable sound effects » Four 64-oversampling 24-bit DEM DACs
> 294MIPS, 176kB RAM > Four 128-oversampling 24-bit AZADCs
» Multi-band DRC, PEQ, AGC
Speech Q

» AEQ to fine-tune total acoustic paths

» Dual microphone noise suppressor . .
P PP » Harmonic enhancer processing

» Dual mic beam-forming directionality control
» Echo canceller with long echo tail support

> Proprietary voice intelligibility improver Others

» Pb-free 64-pin QFN (YMU836-QZ)
9.00 mm (W) x 9.00 mm (D) x 0.90 mm (H)
» Temp. —40°C to +85°C

3.3V Power Supply YMUS36 (AVP-2)

Mic Bias N N ™
MicIN A Z_24bit128fs AUdloEnglne HD A3 2abitests  Line
$ P — T

- C-osp | E-psp | F-nsp

|

o

ut

& v — T

Capacity 294 miPs 147 MIPS 147 MFLOPS
RAM 176 kB, - 216 kB

i

\!' >ﬂ — T Numbers Fixed Fixed Floating >ﬂ
Bit 16 32 32
$ >, — e >
fs 8k~48k, 96k, 192kHz
o) —IETE— SIEEg PDM Beam Forming, Noise Suppressor, AEC
Volume, Mixing, Switch, SRC, PEQ, DRC, AGC
7 — T2 A
= PDM PIo - EEEE— Opiion
st MPU (Self Boot)
NS 1%% GPIO <« IESEE— Option
I
BV s rc [ SPI | [ erio ——|« mmmmm— opton
A 3 LT 1T 1 I
| Level shifter | GPIO «—BESIEE— Option
A 7 Y
Master Clock L— Master/Slave
Reset
223 4
383 1 1 |
[ Host [[ roM |

Figure 2-1. YMU836 blocks.
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2 Overview

YMU836

2.1 Features

2.1.1 DSP Functions

VOICE Tx

VOICE Rx

HFK5.1 °P%°" (Hands Free Kit 5.1)

Hand Set / Hands Free / Voice Recognition
8kHz / 16kHz / 24kHz Super Wide Band

- BF 2-Mic Beam Forming with Voice tracking
- NS 1/2-Mic Noise Suppressor

- AEC  Acoustic Echo Canceller

- FFP  Far Field Pick up

- PEQ 5-Band PEQ

- DRC Single Band DRC

- AGC Automatic Gain Control

HFK5.1 °P%°" (Hands Free Kit 5.1)

Hand Set / Hands Free

8kHz / 16kHz / 24kHz Super Wide Band
- NS Noise Suppressor

- BVE Bright Voice Engine

- PEQ 5-Band PEQ

- HPF  High Pass Filter

- DRC Single Band DRC

- AGC Automatic Gain Control

DOA360 OPtn  (Direction of Arrival)

Voice Trigger ©ption

REC

PLAY

Rec Enhancer (EQ + AGC / DRC)

SRC

VRKS5.0 PN (oice Recognition 5.0)
2-MIC Directional Recording
1-MIC Omni Recording

8k,16k,24k,32k,44.1k,48k,96k,192kHz — 48kHz

Line Out Compensation
- AEQ Acoustic total-linear EQ

- SE Stereo Enhancer

- HXT Harmonics enhancer Extended

- PEQ 3-Band PEQ

- DRC 3-Band + Single Band Multi Point DRC

Audio Enhancer B
22Surround + HXT + EQ + Multi Band DRC

Audio Enhancer C
AEQ + 22Surround

Audio Enhancer F
AEQ + 252Surround + EQ + Multi Band DRC

Super Hi-Fi Opton

Karaoke ©Option

Hearing Aid °ption

Others

Open Core DSP

294MIPS, 176kB RAM, 16bit Fixed Point DSP,
fs = 8 kHz to 48 kHz (Direct: 96 kHz/192 kHz)

6MUB836A21




2 Overview YMUS836

2.1.2 General Functions

DSP Audio Data Format
Quad Core - B/C/E/F DSP Port 1/2 - Stereo x 2 Port
E-DSP )
- 147 MIPS Format 1°S, PCM
_ : 32bit Fixed Point Data Length | 16/20/24 bit
Main Core : Clock, 73 MHz
F-DSP 8/16/24/32/48/
: 147 MFLOPS LRCK Length 64/96/128/192/256/512 bit
+ 32bit Floating Point 8k/11.025k/12k/16k/22.05k/
: Clock, up to 147.456 MHz i ) ’
P Sampling 24k/32k/44.1k/48KHz/Auto
294MIPS,176kB RAM Directi S|
. 16bit Fixed Point rection Master / Slave
Open Core : Fs, 8 kHz to 48 kHz Hi-z Timing Normal / Invert
(Direct: 96 kHz/192 kHz)
: Clock, up to 147.456 MHz Frame mode Short / Long
Receive Rise / Fall
Digital Basic Functions
Digital Volume | -95 to +18dB /1dB step Digital MIC Format
Digital Mixer Multi-Channel Flexible Channel Stereo x 2 Port
Mono Mixing L+R, (L+R)/2, - Sampling 32/64/128fs
L/R Switch L/R, R/L, L/L, R/R Wait 0/1/10/20 ms
Loop Back Flexible Load Time PDMCK Edge
Before 27/54/81/108 ns
PEQ - Parametric Equalizer After 57/54/81 ns
Band 3-Band/5-Band/3+3/-- Data Delay L/R Fine Tuning
PEQ Peaking Equalizer
BPF Band Pass Filter Support
BEF Band Elimination Filter Driver Linux / Generic
HSF High Shelving Filter Tuning Tool Audio Engine Studio
LSF Low shelving Filter Tuning by Sound Engineers
Service by Voice Call Engineers
HPF High Pass Filter
LPF Low Pass Filter

6MUB836A21
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3 Block Diagram YMU836

3 Block Diagram

34 lo |54 24 Jao |25 o7 a8 |2s
VDD33 10vDD1 [10VDD2 REF [Rer [cPp [cPN [Rer [cPenD
1 I cpp [cPp2 CPN
[ tboa ][ Lpbo1s ][ Lpbocp ] CHARGE PUMP
35 JLDOA
23 | LbocP
22 | LDO18C
21 | DVDD18 Digital 1O
LDO12
& LDO12C 1.8V 3.3v 27~29V 1.8V
Digital core Analog core Analog core Analog core Charge pump
48 | DVDD12
- - ™ 64fs 24bit 4%
AudioEngine HD
1.2v
Digital core 3-Band PEQ Voice Processing — LINEOUT2L §31
3.Band DRC _ Music Enhancer LINEOUT2P
Multipoint DRC  Harmonics Enhancer
AGC Wide, etc.
NI
+12dB < LINEOUT2R § 30
TT00 = e LINEOUT2N
MIX
8KHz to 48kHz SEL 0dBFS=0dBV
?spban ?greolzfp OUT #1 64fs 24bit 43
Fastitis o Aokt =1 ASRC [SJvoL [ rer
51 | BCLK2 Soomes #3 (2ch)
= o R
0 J LRek2 out 40 uineouti |33
20 Voice Processing LINEOUT1P
52 | SDIN2 7 7] ASRC [FJvoL [T p 2
T #2 (2ch)
49 | spout2 o
=] [ LINEOUTIR § 32
57 | BCLK1 2 s = ASRC [SvoLq eer " LINEOUTTN
-] » #1 (2ch)
56 J LRCK1 -
56 | ADC #1 0dBFS=0dBV ADOUT § 11
58 | SDIN =] ookl 10
0 [ ASRC VoL P#0
55 | sboutt #0 (2ch) a0 |eJvo = swap — |_ <
MUTE, -95 to +18dB m MUTE, -95 to +18dB |
48kHz / 96kHz / 192kHz 1step 1step L 8
<
H: SPI slave mode B c-0s- | s MCBIAS
L : SPI master mode — | '
12 | MPUE N . : ot
] MPU (Micro Processor Unit) 2
5 IssN
3 Jsck o
|
—1 O
4 Jwmosi . Q
6 Jmiso = <
<
@ =
S BRI YMU836 —8
[
A <
128fs 24bit 4%
0dBV=0dBFS
17 | MPURST N
— MUTE, -30 to +30dB
ks ompiINg | 50
64 JcLki
24.576MHz
61
VREF : 0.9V
B grio | [ wrer | [ P | [ TEST
8 Jspa o
8 a omMDINO | 60
- o -
815188 b z R I
DGND AGND 6|5 |[5|6 £ [ E [
[19,53,62 |40 13 |14 [15 |16 36 63 1 18

Figure 3-1. Package pinout.
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4 Pin Assignments YMU836

4 Pin Assignments

33

DVDD12
LINEOUTI1L

SDOUT2 LINEOUT1R
LRCK2 LINEOUT2L
BCLK2 LINEOUT2R
SDIN2 REFCPP2
DGND REFCPN
I0VDD2 CPN
SDOUT1 CPGND
LRCK1 CPP

BCLK1 REFCPP
SDIN1 LDOCP
DMDIN1 LDO18C
DMDINO DVDD18
DMCK LDO12C
DGND DGND
PLLAVDD TEST1

CLKI MPURST_N

(008 ADCLK
(BN ADOUT
I8 MPUE_N
ik GPIOO

B GPIO1

il GPIO2

I8 GPIO3

Figure 4-1. 64-pin QFN (Top View).

6MUB836A21 12



5 Pin Descriptions

YMU836

5 Pin Descriptions

5.1 Pin Summary
Table 5.1. Pin Summary
No. | Pinname | 1/0 oy Function
supply
1 | TESTO I IOVDD1 | Test pin#0 (Tie to DGND)
SPI master mode (MPUE_N = “L"):
Connect this pin to DGND.
SPI slave mode (MPUE_N = “H"):
Interrupt request output
2 [IRQN Ot 10VDD1 Pull up this pin with a resistor ranging from 10 kQ to
200 kQ.
There is a tradeoff between consumption power and
capacitive load. Connect the pin to DGND when not used.
SCK Isy/O I0VDD1 | SPI clock
MOSI Isy/O IOVDD1 | SPI data input
5 SS_N Isy/O IOVDD1 | SPI slave selection
SPI data output
6 | MISO Is4/Ot | IOVDD1 | Using a resistor ranging from 100 kQ to 220 kQ is
recommended for the pull-up/pull-down.
SCL Tsh IOVDD1 | I°C slave interface: clock input
8 SDA I5/Od | IOVDD1 | I°C slave interface: data input and output
_ 10 supply (2.80 V to 3.60 V)
Bl 10VDD1 P (except for Digital audio#2)
ADC_X clock input
108 ADCLK Is IOVDDL | connect this pin to DMCK.
ADC_X data output
EE ADOUT O | IOVDDL I'connect this pin to DMDINO or DMDINT.
On-chip MPU Enable/Disable, SPI interface Master/Slave
select
128 MPUE_N Is IovDD1 "L": Enables on-chip MPU and selects SPI master mode.
"H": Disables on-chip MPU and selects SPI slave mode.
13 | GPIOO Isy/O IOVDD1 | GPIO port #0
14 | GPIO1 Isy/O IOVDD1 | GPIO port #1
15 | GPIO2 Isy/O IOVDD1 | GPIO port #2
16 | GPIO3 Isy/O IOVDD1 | GPIO port #3
SPI master mode (MPUE_N = “L"):
MPURST_N/ Resetting on-chip MPU ("L": Reset)
17| spIMODE Isi | IOVDDL |qp7gave mode (MPUE N = “H"):
Selecting SPI mode ("L": Modes 0, 3 / "H": Modes 1, 2)
Test pin#1 (Connect to DGND pin.)
18 | TEST1 I IOVDD1 | Used for writing to ROM (Driving this input "H" puts SPI
pin into high-impedance state.
19 | DGND G - Digital ground
LDO12 output
20 | Lbo12C AO DvDD18 (Decouple to DGND through a 2.2 pF capacitor)
_ Digital power supply
| DVDD18 P Connect this pin to LDO18C.
LDO18 output
22 | LDO18C AO vbD33 (Decouple to DGND through a 2.2 pF capacitor)

6MUB836A21
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No. | Pinname | 1/0 oy Function
supply

LDOCP output
23 | LDOCP AO vbD33 (Decouple to CPGND through a 47 pF capacitor)
24 | REFCPP AO LDOCP Charge pump output (Pos.)
25 | CPP AO LDOCP Charge pump capacitor connection (Pos.)
26 | CPGND AG - Charge pump ground
27 | CPN AO LDOCP Charge pump capacitor connection (Neg.)
28 | REFCPN AO LDOCP Charge pump output (Neg.)

Charge pump output (Pos. #2)
29 | REFCPP2 AO LDOCP Connect to REFCPP pin.

LINEOUT2R . . . .

30 LINE88T2N/ AO LDOCP Line output #2 (R channel / differential minus)
31 HNESH$§:§/ AO LDOCP Line output #2 (L channel / differential plus)
32 Hm588$iﬁ/ AO LDOCP Line output #1 (R channel / differential minus)
33 Hm588¥ﬂ;/ AO LDOCP Line output #1 (L channel / differential plus)
34 | vDD33 P - Power supply (2.80 V to 3.60 V)

LDOA output
Sl LPOA AQ vbD33 (Decouple to AGND through a 2.2 uF capacitor)

Analog reference voltage
36 | VREF AO LDOA (Decouple to AGND through a 1 pF capacitor)
37 | MBS2 AO LDOA Microphone bias output #2
38 | MBS3 AO LDOA Microphone bias output #3
39 | MBS1 AO LDOA Microphone bias output #1
40 | AGND AG - Analog ground
41 | MIN2 Al LDO18 Microphone input #2
42 | MIG2 Al LDO18 Microphone input #2 (for differential signal inputs)
43 | MIN4 Al LDO18 Microphone input #4
44 | MIN3 Al LDO18 Microphone input #3
45 | MIG3 Al LDO18 Microphone input #3 (for differential signal inputs)
46 | MIG1 Al LDO18 Microphone input #1 (for differential signal inputs)
47 | MIN1 Al LDO18 Microphone input #1

_ Digital power supply
S| bVDD12 P Connect to LDO12C pin.
49 | SDOUT2 ot IOVDD2 | Digital audio #2: data output
50 | LRCK2 I/0 I0VDD2 | Digital audio #2: LR clock
51 | BCLK2 I/0 IOvDD2 | Digital audio #2: bit clock
52 | SDIN2 I IOvDD2 | Digital audio #2: data input
53 | DGND G - Digital ground
_ Digital audio #2: I0 power supply

S| 1OVDD2 P (1.65 V to 1.95 V / 2.80 V to 3.60 V)
55 | SDOUT1 Ot I0VDD1 | Digital audio #1: data output
56 | LRCK1 I/0 IOVDD1 | Digital audio #1: LR clock
57 | BCLK1 I/0 IOvDD1 | Digital audio #1: bit clock
58 | SDIN1 I IOVvDD1 | Digital audio #1: data input

6MUB836A21 14
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No. | Pinname | 1/0 SPSF\:;:T; Function
s9 [ovome | o | oot | DS mropfere: Bt st FL 7
60 |oMDINO | /o | 10vDD1 | R R et o ADOUT pin)
61| DMCK Yo | 10vbD1 | R G put (Gonnect to ADCLK pin)
62 | DGND G - Digital ground
63 | PLLAVDD P - PLL power supply (Connect to LDO12C pin)
64 | CLKI Isy IOvDD1 | Clock input
Table 5.2. I/0 Symbols
Pin type

I Digital input

@] Digital output

1/0 Digital input and output

Isy Digital input (Schmitt trigger input)

Isn/O Digital input (Schmitt trigger input) and digital output

Isp/Ot Digital input (Schmitt trigger input) and tri-state output

Isy/Od Digital input (Schmitt trigger input) and digital output (open-drain)

Ot Tri-state output

Al Analog input

AO Analog output

P Power supply

G Ground

AG Analog Ground

@ All supply pins are isolated from each other inside the device. All ground connections
are connected to the substrate inside the device.

6MUB836A21
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YMU836

5.2 Device Pin States

5.2.1 Device Pin States During and On Exiting Power-on Resets

Floating input pins must not be left at nor applied a voltage in the middle of power rails.

Table 5.3. Device Pin States During and On Exiting Power-on Resets (Digital)

(Digital) Pin Pin state on reset
SCL, SDA, MPURST_N,
MPUE_N, GPIO[0/1/2/3],
ADCLK, SDIN[1/2], High-impedance state (input)
LRCK[1/2], BCLK[1/2],
CLKI, DMDIN[0/1], DMCK
MPUE_N = "L":
High-impedance state during Power-on Reset,
SS_N, SCK Low-impedance state (output) on exiting resets
MPUE_N = "H":
High-impedance state (input)
MPUE_N ="L":
High-impedance state during Power-on Reset,
MOSI Low-impedance state (output) on exiting resets
MPUE_N ="H":
High-impedance state
MISO MPUE_N ="L": High-impedance state (input)
MPUE_N ="H": High-impedance state (output)
IRQ_N High-impedance state (output)
ADOUT High-impedance state during Power-on Reset,
Low-impedance state (output) on exiting resets
High-impedance state
SDOUT[1/2] Setting SDO*_DDR registers to "1" changes port data direction
to output.
High-impedance state (input)
TEST[0/1] Tie this pin to "L" (DGND).

6MUB836A21
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Table 5.4. Device Pin States During or On Exiting Power-on Resets (Analog)

Pin state on reset

(Analog) Pin During and on exiting With active analog block
Power-On Resets (See Note 1.)
CPP
D (0 V) P
CPN
LDOA Z(0V) D (LDOA)
LDO18C D (LDO18) D (LDO18)
LDO12C Z(0V) D (LDO12)
LINEOUT1L / LINEOUT1P
LINEOUT1R / LINEOUT1N
D (0 V) D (0 V)
LINEOUT2L / LINEOUT2P
LINEOUT2R / LINEOUT2N
MBS1 F/D (0 V), MBS1_DISCH =0/ 1 D (MBS1)
MBS?2 F/D (0 V), MBS2_DISCH =0/ 1 D (MBS2)
MBS3 F/D (0 V), MBS3_DISCH =0/ 1 D (MBS3)
MIG[1/2/3]
F Z (VREF)
MIN[1/2/3/4]
REFCPN D (0 V) D (REFCPN)
REFCPP Z (V) D (REFCPP)
REFCPP2 Z (V) D (REFCPP2)
VREF D (0 V) Z (VREF)

F:  High impedance state (floating)
Z: High impedance state holding the voltage in parentheses
D: Low impedance state holding the voltage in parentheses
P:  Pulsed output (low-impedance)

Note 1: When at least one of AP_* registers (ANA_REG#2-#7) is set to "0".

The device is assumed to be working in the following conditions:
No sound is playing when any analog block is in use.
Each of REFCPP, REFCPP2, CPP, CPN, REFCPN, MBS1/2/3, LDOA, LDO12C, and LDO18C pins has
the default value capacitor as described in this document.

6MUB836A21
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5.2.2 Handling of Unused Pins

4 Digital Pins:

Input Pins
Table 5.5. Digital Input Pins
Pin name When not in use:
SCL Tie to "L" level.
Tie to "L" or "H" level.
Other pins Leave them open when the input mask function is enabled.
P For details, see Pins With Input Mask Function shown
below.
Output Pins

Table 5.6. Digital Output Pins

Pin name When not in use:
- Leave this pin open.

Input and Output Pins
Table 5.7. Digital Input and Output Pins

Pin name When not in use:
SDA Tie to "L" level.

Tie to "L" or "H" level.

Leave them open when the input mask function is enabled.
For details, see Pins With Input Mask Function shown
below.

Other pins

Pins With Input Mask Function
Table 5.8. Digital Pins With Input Mask Function

Pin name I/0 Input mask control register
BCLK1 I/0 BCLK1_MSK
BCLK2 I/0 BCLK2_MSK
LRCK1 I/0 LRCK1_MSK
LRCK2 I/0 LRCK2_MSK
SDIN1 I SDIN1_MSK
SDIN2 I SDIN2_MSK
DMCK I/0 PAO_MSK
DMDINO I/0 PA1_MSK
DMDIN1 I/0 PA2_MSK
GPIOO Isw/O GP0O_MSK
GPIO1 Isu/O GP1_MSK
GPIO2 Isu/O GP2_MSK
GPIO3 Isw/O GP3_MSK
ADCLK s DP_ADCLK
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4 Analog Pins

Table 5.9. Analog Pins

Pin name

When not in use:

MBS2, MBS3

LINEOUT1L, LINEOUT1R, LINEOUT2L, LINEOUTZ2R,
MIN1, MIG1, MIN2, MIG2, MIN3, MIG3, MIN4, MBS1,

Leave this pin open.

All supply pins must be powered whether they are used or not.

6MUB836A21
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6 Device Operations

6.1 Host Controller Interface

YMU836’s host controller interface supports two different types of interfaces:

- 1°C (slave)
» SPI (master / slave)

I°C, however, is available only in SP1 master mode (on-chip MPU being activated).

® spi

SPI (Serial Peripheral Interface) is a serial communication interface specification developed by
Motorola and has become a de-facto standard.

® 1°c

I°C is a serial interface bus designed by NXP Semiconductors (former Philips Semiconductors).

6MUB836A21 20
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YMU836

6.1.1

SPI

YMU836 supports SPI1 modes 0 through 3.
Use SPIMODE pin to select a mode (in SPI slave mode).
MODE 0 is selected when in SPI master mode.

MODE 0, MODE 3 (Rising edge Trigger): SPIMODE pin ="L"

SS.N™ | [ |
sox LM L
MOSI 0] 1 2 JU 7] 8
MJSIELatch . \ \ "
MISO Timing Hi-Z 5 Hi-Z
} MISO Output
Timing
SS_N [
s LA LR
MOSI ST 121 T71°
MOSI Latch ) \ \ i
MISO Timing Hi-Z 5 Hi-Z
} MISO Output
Timing

Figure 6-1. SPI modes 0, 3.

MODE 1, MODE 2 (Falling edge Trigger): SPIMODE-pin = "H"

[ MODE 1
SS_N [ |
s MMM M
MOSI o1 T71=
MOSI Latch \ \ :
MISO Timing Hi-Z ) Hi-Z
} MISO Output
Timing
SS N ||
s« L MLM ML
MOSI O I e AN I
MOSILatch \ \ :
MISO iTiming Hi-Z ) Hi-Z
} MISO Output
Timing

Figure 6-2. SPI modes

6MUB836A21
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6.1.1.1 SPI Signals and Pins

Figures below show basic master-slave configurations.

SPI Master Mode (MPUE N ="L")

YMUB836 acts as a master device, and Flash Memory as a slave.

Slave Device

Flash Memory

CSN
SCK
SO

SI

Master Device

YMU836
< SSN
< SCK
»() MISO
< MOSI

Figure 6-3. Master-Slave control signals.

Each pin used for the interface works as follows.

Table 6.1. Pin Functions (With External Memory Connected)

Pin Name [YMU8361/0 Description
SS N 0 Chip select to select a slave chip ("L" active)
SCK 0 Clock output
MISO I Data input
MOSI 0 Data output

@ MISO pin must be externally pulled up or down.

6MUB836A21
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SPI Slave Mode (MPUE N ="H")

The host controller acting as the master device controls the slave YMU836.

Master Device

Host Controller

Slave Device

YMU836
“H” or “L” () SPIMODE
/CS0 »(Q) SSN
SCK »() sCK
MOSI »() MoSI
MISO Q< MISO

Figure 6-4. Master—Slave control signals.

Each pin used for the interface works as follows.

Table 6.2. Host Controller Interface Pins

Pin Name YMU836 I/0O Description
SPIMODE I SPI mode select
SS_N I Chip select to select the slave chip (Active "L")
SCK I Clock input
MOSI I Data input
MISO Ot Data output

@ MISO pin must be externally pulled up or down.

6MUB836A21
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6.1.1.2 Reading and Writing Registers

Registers can be read and written one byte at a time or multiple bytes at a time in burst.

® Set Reading and Writing : WI/R bit (MSB in the command byte)
"L"™: Writing
"H": Reading

® Setsingle access and burst accesses :  BA bit (LSB in the command byte)
"L": single read/write
"H": burst reads/writes

6MUB836A21 24
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6.1.1.3 Single Byte Writes

Single byte of data, one at a time, can be written with sending a command and data pair (one byte plus one
byte, 16 bits).

The command byte comes before the data byte to be written.

The host controller sends these bytes in this order while SS_N is held at "L". Raising SS_N ("H") after each
write is not needed.

MISO enters the high impedance state during write accesses.

Assingle byte write sequence and timing in SPI MODE 0 is shown below.

Single Write SPI mode = 0

se __ UMMy
SSN T\ [
MOSI -\ \7/? i As X A4 EX IYE) G A0 X;EEEX p4¥ Dp3:X D2 D1 E{*
MISO =—

<«——— Command > Write Data ———

Figure 6-5. Single write timing chart.

Each bit timing in the chart means as follows.

Table 6.3. Bit Timing Description

Bit Timing Description

Write or read (MSB)
W/R "L" for write access
"H" for read access

Register address

AS-AD Interface Register address to be read or written
Burst or single (LSB)
BA "L" for single byte write/read
"H" for burst writes/reads
D7-DO Byte data to be written in MSB-first order

@ \Write accesses must be in exactly two-byte-long (16 bit) sequences. Raising SS_N high
earlier, like at 14 bit time, may lead to an unintended access and control.

@ MISO goes into the high impedance state during write accesses.
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6.1.1.4 Burst Writes

Multiple bytes of data can be written following a single burst write command byte.

® The command byte comes first
»  The top most bit in the command byte (BA) is "H" for burst writes
»  Other bits in the command byte is the same as single byte writes
> Each additional data increments write data pointer

® Data bytes follows

® Raising SS_N "H" ends burst writes

A burst write sequence and timing is shown below.

Burst Write SPI mode = 0

SS N '

sck _ [U--====-==========m === e m e e

MOSI ert%ACE)rEmand Write Data Write Data Write Data Write Data

SCK

MOSI 7> .ﬂﬂﬂ.ﬂﬂﬂ
<«— Command > < erte Data —»

Figure 6-6. Burst write timing chart.

See 6.1.1.3 Single Byte Writes for command or data bit information.

@ Each burst write data must be exactly one-byte-long (8 bit). Raising SS_N high earlier,
like at 6 bit time, may lead to an unintended access and control.

@ MISO goes into the high impedance state during write accesses.

6MUB836A21 26



6 Device Operations

YMU836

6.1.1.5 Single Byte Reads

Single byte of data, one at a time, can be read in a 2 byte or 16 bit access frame.

The host controller holds SS_N at "L" while sending a single byte read command bytes and reading a data
byte. Raising SS_N ("H") after each read is not needed. You can make as many single byte reads as you like

as long as SS_N is held low.

Assingle byte read sequence and timing in SP1 MODE 0 is shown below.

Single Read SPI mode = 0

sck 7

ss N\

LA MLrLA LA rLrLL

MOSI = wxr

A5

“r

MISO ==

<«—— Command

hah g

,

.
| | | | | H
.

< ' Read Data ———»

Y.

Figure 6-7. Single read timing chart.

Bit timings in the command and data mean as follows.

Table 6.4. Bit Timing Description

Bit Timing Description
Write or read (MSB)
W/R "L" for write access
"H" for read access
AS—AQ Register address
Interface Register address to be read or written
Burst or single (LSB)
BA "L" for single byte write/read
"H" for burst writes/reads
D7-DO Byte data read
data at the [A5:A0] address in MSB-first order

@ Read accesses must be in exact two-byte-long (16 bit) sequences. Raising SS_N high
earlier, like at 14 bit time, may lead to an unintended access and consequence.

e e

MISO goes into the high impedance state during Command byte transfers.

MOSI must be driven to a valid logic level during Data byte transfers.

6MUB836A21
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6.1.1.6 Burst Reads

Multiple bytes of data can be read following a single burst read command byte.

® The command byte comes first
»  The top most bit in the command byte (BA) is "H" for burst reads
»  Other bits in the command byte is the same as single byte reads
»  Each additional data increments read data pointer

® Data bytes follows

® Raising SS_N "H" ends burst writes

A burst read sequence and timing in SPI MODE 0 is shown below.

Burst Read SPI mode = 0

SS N
SCK I | I | I | ......................................................
MOSI ReadBEgr,umand Read Data Read Data Read Data Read Data

s« _ ML U U UL

MQOSI

i
i i i i i i i
MISO HIZ : : : : : ‘ ‘ D7 D6 D5 D4 D3 D2 D1 DO X

<«—— Command > < Read Data ——— >

Figure 6-8. Burst read timing chart.

See 6.1.1.5 Single Byte Reads for command or data bit information.

O use exactly one-byte-long (8 bit) frames to read data. Raising SS_N high earlier, like at
6 bit time, may lead to an unintended access and consequence.

O wmiso goes into the high impedance state during Command byte transfers.

© MOsI must be driven to a valid logic level during Data byte transfers.
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6.1.2 I°C

12C uses two lines, SCL and SDA.

0 YMU836’s I1°C bus connected to on-chip MPUs is available only in SP1 master mode.

6.1.2.1 Pin Function

The figure below shows a basic master-slave configuration. A device acting as an master device

controls the slave YMU836.
IOVDD1
Pull-up Resistors
Rp Rp

Sirial Data Line

Sirial Clock Line

SCL l SDA | SCL,I SDAL
i i N
YMU836 Master Device

Figure 6-9. Master-Slave connections.

The table below shows pin functions.

Pin Name I/0 Description
SCL I Clock input
SDA I/O |Data input and output

6.1.2.2 I’C Slave Address

The slave address assigned to the device is "7’h3A".

Hex A6 A5 A4 A3 A2 Al AO
7’h3A 0 1 1 1 0 1 0
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6.2 Device Startups and Power Management

6.2.1 LDO

YMU836 provides the following four kinds of LDOs (Low Dropout regulators).

Name | Power Source Description
oto | vooss |12t cre e ey (o010
LDOCP VDD33 1.8 V charge-pump power supply
Bl e e
wor2 | pvois |52 8 S v gt 01012

- DVDD18 must be supplied from LDO18 output (LDO18C pin).

- DVDD12 and PLLAVDD must be supplied from LDO12 output (LDO12C pin).

+ LDOCP, LDOA, and LDO12 can be on and off with register values.

+ LDO18 supplies power when VDD33 is supplied.
(LDO18 cannot be on and off with register values.)

See <Figure 8 1. Single Supply Configuration.> in 8.2 Recommended Operating Conditions for power

supply configurations.

6MUB836A21
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6.2.2 Power Domains

1.2 V digital block has some DVDD12 power switches integrated, allowing for switching a part of the
block on and off. The figure below shows the relationship between function blocks and power domains.

DVDD12

Y

[ L 4 . 4
Power Power Power
Switch Switch Switch
CPU Interface Digital Audio I/F C-DSP F-DSP

A part of control registers MIXER Control Register Control Register
PLL B-DSP Timing Generator Block Timing Generator Block
Master Timing Generator E-DSP Other Circuits Other Circuits

Block

(LSI Test Circuit etc.)

(LSI Test Circuit etc.)

A part of LSI Test Circuits

Control Register

Timing Generator Block

Other Circuits
(LSI Test Circuit etc.)

Power Domain Power Domain

M C Power Domain F

Power Domain A

Power Domain A is always ON while DVDD12 is supplied, and Power Domain [M / C / F] can be
powered on and off with power switches.

+ Power Domain [C / F] can be powered off when not used.
+ Power Domain M must be powered on when in operation.
See 7.4.2 Power Management for details of setting power switches.

1.8 V digital block has no power switches (power domains).

6MUB836A21 31



6 Device Operations YMU836

6.2.3 Starting Device

6.2.3.1 SPI Master Mode (With On-chip MPU)

No. Action Description
P1-1 | Power supply gets started Keep MPURST_N “L"” when the device starts getting power
P1-2 | Device starts getting clock Start supplying proper clock signal on CLKI pin
P1-3 | Device getting out of reset Set MPURST_N to “H" after CLKI clock becomes stable.
state

Eventually the embedded microcontroller starts running.

6.2.3.2 SPI Slave Mode (Without On-chip MPU)

No. Action Description

P1-1 | Power supply gets started

P1-2 | Device starts getting clock Start supplying proper clock signal on CLKI pin
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6.3 Embedded Microcontroller

This device embedded a microcontroller which runs programs stored externally on the flash memory, and
used for such tasks as exchanging data with the embedded DSPs, and controlling GPIO ports.
This embedded microcontroller runs only when the device is working as a master.

6.3.1

External Flash Memory Access

On startup, the microcontroller starts flash memory access with the following interface configuration.
Mode 0

SPI Mode
Bit Rate
Data Size
Address Size

CLKI frequency / (2*n)

8 bits

8/16/24 bits

*2

*1

*1.nis an integer 7 (the default) down to 1, and can be reconfigured with a parameter on the flash.
*2. The microcontroller determines the address size from a parameter on the flash, and performs the
access properly with each size as follows.

SCK

MISO

MOSI

SSN

SCK

MISO

MOSI

SSN

SCK

MISO

MOSI

Address

Data

Data

Figure 6-10. Interface timing chart (8-bit long).

Address High

Address Low

Data

Figure 6-11. Interface timing chart (16-bit long).

Address High

Address Mid

Address Low

Data

Figure 6-12. Interface timing chart (24-bit long).

SS_N, SCK, MISO, and MOSI pins enter the high-impedance states when both TEST1 and MPUE_N
are "H". This can be used for on-board programming of the flash memory.
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6.3.2 Selecting DSP Data With GPI Pin Strapping

The different set of DSP data on the flash will be copied depending on how GPIO[0/1/2/3] is strapped.

6.3.3 Selecting GPO Pin Output

GPI0[0/1/2/3] pin output levels can be controlled with values on the flash.

6.3.4 I°C Interface

The interface allows transmitting data to the embedded DSPs, controlling GP1O ports, etc.
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6.4 Digital Microphone Interface (PDM)

YMU836 digital sound inputs support the pulse density modulation (PDM) format used by some
microphones.

To use PDM, set PA[0/1/2]_* registers appropriately.

The relationship between the registers and the microphone interface pins is as follows:

PAO: DMCK
PA1l: DMDINO
PA2: DMDIN1
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7 Register Descriptions

Descriptions in 7.1 Register Overview and 7.2 Accessing Intermediate Registers are those for operations in
SPI slave mode.

7.1 Register Overview

The rest of the chapter describes how the device works in the slave mode.

Shown below are two kinds of registers, the Interface Register which the host can address directly on the
bus and Intermediate Registers to which the host uses the Interface Register to get indirect access.

YMU836 uses the SPI bus interface for the device register access.

Address @ Address @
HOST SPI Interface .
——) Interface Intermediate

Register Register

@ Interface Register

Address Data

IS {=(Cl #0-63 | D7-DO |InterfaceoflndirectRegister |

@ Intermediate Register

Digital Block Address  Data

#0-127 | D7-D0 | Clock, PLL ete |
#0-127 | D7-DO | Digital Volume, Mixer, ete. |
#0-127 | D7-DO | Digital Audio, ete. |
#0-127 | D7-D0 | BDSP |
|
|
|

#0-255 | D7-DO | c-DSP
#0-127 | D7-DO |E-DSP
#0-127 | D7-D0 | FDSP

Analog BIOCk Address Data

ANA_REG #0-127 | D7-DO |Ana|ogVqume, Mixer, etc. |
CD_REG #0-127 | D7-DO |GPIO, Offset Cancellation, etc. |

Figure 7-1. Register structure.
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7.2 Accessing Intermediate Registers

Intermediate Registers are those registers accessed indirectly from the host controller through the Interface
Register.

7.2.1

Burst Access Support to Intermediate Register Read/Write

Table 7.1. Burst Access Support to Intermediate Register Read /Write

Burst Write/Read Address Data
i * REG_AINC * REG A * REG D

Int:;rgiz?;?te BW | BR - - IF ~ - IF N - IF
Name WA | RA RE_G Name RE_G Name RE_G

A REG| v 4 A REG_AINC| Vv - #0 A REG_A| #0 A REG D| #1
MA REG| v v MA REG _AINC| v - #12 MA REG _A| #12 MA REG D| #13
MB_REG| v 4 MB_REG_AINC| v - #14 MB_REG_A| #14 MB_REG_D| #15
B REG| v v B REG _AINC| v v #16 B REG_A| #16 B REG D| #17

C REG| v v - - - - C REG_A| #40 C REG D| #41

E REG| vV 4 E REG_AINC| v - #32 E REG_A| #32 E REG_D| #33

F REG| v v F REG _AINC| V v #48 F REG_A| #48 F REG D| #49
ANA REG| Vv - ANA REG_AINC| Vv - #6 | ANA REG_A| #6 | ANA REG D| #7
CD _REG| Vv - CD_REG_AINC| Vv - #8 CD _REG_A| #8 CD_REG D| #9

7.2.2

N

7.2.3

BW— Burst writes supported or not
BR— Burst reads supported or not
WA— Enable or disable automatic address pointer increment in burst writes
RA— Enable or disable automatic address pointer increment in burst reads

Writing Intermediate Registers

Set *_REG_AINC to "1" when you enable the automatic address pointer increments.
Put Intermediate Register address to be written in * REG_A.
Put data in*_REG_D. The address pointer in*_REG_A is incremented by 1 after each writes with the
automatic address pointer increment enabled.

Reading Intermediate Registers

Put Intermediate Register address to be read in*_ REG_A.

Read the data from *_REG_D.
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7.3 Register Map

7.3.1

IF_REG (Interface of intermediate Register)

Function

#0 0x00 A_REG W/R A_REG_AINC A_REG_A[6:0]

#1 0x01 Access Window W/R A_REG_D[7:0]

#2 0x02 W/R "0" "0" "0" "0" "0" "0" "0" RST_A

Power/Reset
#3 0x03 Control W = PSW_M_OFF PSW_F_OFF PSW_C_OFF " RST_M RST_F RST_C
R "1 PSW_M_FLAG | PSW_F_FLAG | PSW_C_FLAG

#4 0x04 Interrupt W/R @ 04 "0" 04 Q" Q" IRQ EIRQ
#6 0x06 ANA_REG W/R ANA_REG_AINC ANA_REG_A[6:0]

#7 0x07 Access Window W/R ANA_REG_D[7:0]

#8 0x08 CD_REG W/R CD_REG_AINC CD_REG_A[6:0]

#9 0x09 Access Window W/R CD_REG_D[7:0]

#10 | Ox0A Interrupt W/R "0" 04 "0" 04 "0" 04 IRQR EIRQR
#12 0x0C W/R MA_REG_AINC MA_REG_A[6:0]

#13 0x0D W/R MA_REG_D[7:0]

#14 0x0E W/R MB_REG_AINC | MB_REG_A[6:0]

#15 O0xOF W/R MB_REG_D[7:0]

#16 0x10 W/R B_REG_AINC | B_REG_A[6:0]

#17 0x11 W/R B_REG_D[7:0]

#18 0x12 B-DsP W/R "o" | "0" "0" "o" | "0" | "o" | "o" BMAA[16]
#19 0x13 W/R BMAA[15:8]

#20 0x14 W/R BMAA[7:0]

#21 0x15 W/R BDSPTINI | "0" "0" "0" | BMAMOD | BMADIR | BMABUS[1:0]
#22 0x16 W/R BMADI[7:0]

#23 | Ox17 W/R BDSPTREQ "0" 0" 0" | "0" | 0" | 0" | "0"
#32 0x20 W/R E_REG_AINC E_REG_A[6:0]

#33 0x21 W/R E_REG_D[7:0]

#34 0x22 W/R EDSP_FW_PAGE[3:0] "o" | "o" | "o" | EDSP_FW_A[8]
#35 0x23 E-DSP W/R EDSP_FW_A[7:0]

#36 0x24 W/R EDSP_FW_DI[7:0]

#37 0x25 W/R "0" "0" "0" EE2DSP_STA "0" "0" "0" EE1DSP_STA
#38 0x26 W/R "0" "0" "0" E2DSP_STA "0" "0" "0" E1DSP_STA
#40 0x28 W/R C_REG_A[7:0]

#41 0x29 W/R C_REG_D[7:0]

#42 | Ox2A C-DSP w DEC_FIFO[7:0)

R REC_FIFO[7:0]

#43 0x2B W/R ECDSP EFFIFO ERFIFO EEFIFO EOFIFO EDFIFO EENC EDEC
#44 0x2C W/R CDSP FFIFO RFIFO EFIFO OFIFO DFIFO ENC DEC
#48 0x30 W/R F_REG_AINC F_REG_A[6:0]

#49 0x31 W/R F_REG_D[7:0]

#50 0x32 W/R "0" | "0" "0" "o" FMAA[19:16]

#51 0x33 W/R FMAA[15:8]

#52 0x34 W/R FMAA[7:0]

#53 0x35 F-Dsp W/R FDSPTINI | "0" "0" "0" | FMAMOD | FMADIR | FMABUS[1:0]
#54 0x36 W/R FMAD[7:0]

#55 0x37 W/R FDSPTREQ "0" "0" "0" "0" | "0" | "0" "0"
#57 0x39 W/R IESERR "0" IEAMTBEG IEAMTEND IEFW[3:0]

#58 0x3A W/R IRSERR "0" IRAMTBEG IRAMTEND IRFW[3:0]
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7.3.2

Function

A_REG (Clock, PLL etc)

#0 0x00 Hardware ID R DevID VerID

#1 0x01 Clock Pin Control W/R "0" "0" "0" "0" "0" "1" "1" CLKI_MSK

#2 0x02 Clock W/R PLL_PD ANACLK_PD PE_CLK_PD PB_CLK_PD PM_CLK_PD PF_CLK_PD PC_CLK_PD VCOOUT_PD

#5 0x05 W/R DO1_DRV BCLK1_INV BCLK1_MSK BCLK1_DDR LRCK1_MSK LRCK1_DDR SDIN1_MSK SDO1_DDR

#6 0x06 W/R DO2_DRV BCLK2_INV BCLK2_MSK BCLK2_DDR LRCK2_MSK LRCK2_DDR SDIN2_MSK SDO2_DDR

s5 | oxs WR o won PDMI1_DATA | PDMO_DATA o PCMOUT2 PCMOUT1 won

_DELAY _DELAY _HIZ _HIZ

#9 0x09 Pin Control W/R PAO_OUT "0" PAO_DDR PAO_DATA "0" PAO_OUTSEL PAO_MSK PAO_INV

#10 0x0A W/R "0" "0" PA1_DDR PA1_DATA "0" PA1_OUTSEL PA1_MSK PA1_INV

#11 0x0B W/R "0" "0" PA2_DDR PA2_DATA "0" PA2_OUTSEL PA2_MSK PA2_INV

#12 0x0C W/R DOA_DRV "0" "0" "0" "0" "0" "0" "0"

#13 0x0D W/R "0" "0" "0" "0" "0" LPO_FP[2:0]

#14 0x0E Select Port W/R "0" "0" "0" "0" "0" LP1_FP[2:0]

#15 O0xO0F Connection W/R "0" "o" "0" "0" "0" LP2_FP[2:0]

#16 0x10 W/R "0" "0" "0" "0" "0" LP3_FP[2:0]

#19 | 0x13 | Clock Frequency | W/R FDSP_DIVR[1:0] 404 FREQ73M @ CDSP_DIVR[2:0]

#24 0x18 W/R "0" "o" "0" "0" "0" PLL_PS "0" PLL_INT

#25 0x19 W/R "0" "0" PLL_PREDIV[5:0]

#26 Ox1A W/R "0" "0" PLL_FBDIV[13:8]

#27 0x1B PLL W/R PLL_FBDIV[7:0]

#28 0x1C W/R PLL_FRAC[15:8]

#29 0x1D W/R PLL_FRAC[7:0]

#30 Ox1E W/R "0" "0" "0" "0" "0" "0" PLL_FOUT "0"
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7.3.3

MA_REG

Function
DEC

MA_REG (Digital volume Mixer etc.)

#0 | 0x00 R DIFI3_VFLAGL | DIFI3_VFLAGO | DIFI2 VFLAGL | DIFI2 VFLAGO | DIFI1 VFLAGL | DIFIL VFLAGO | DIFIO_VFLAGL | DIFI0_VFLAGO
#1 0x01 R "o" "o" ADI2_VFLAG1 ADI2_VFLAGO ADI1_VFLAG1 ADI1_VFLAGO ADIO_VFLAG1 ADIO_VFLAGO
#2 0x02 R DIFO3_VFLAG1 DIFO3_VFLAGO DIFO2_VFLAG1 DIFO2_VFLAGO DIFO1_VFLAG1 DIFO1_VFLAGO DIFOO_VFLAG1 DIFOO_VFLAGO
#3 0x03 R "o" "o" "o" "o" DAO1_VFLAG1 DAO1_VFLAGO DAOO_VFLAG1 DAOO_VFLAGO
#4 | o0x04 W/R "o ADI2_VINTP | ADI1 VINTP | ADIO_VINTP | DIFI3_VINTP | DIFI2 VINTP | DIFIL_VINTP | DIFIO_VINTP
#5 | ox05 W/R i@’ g’ DAOL_VINTP | DAQO_VINTP | DIFO3_VINTP | DIFO2_VINTP | DIFOI_VINTP | DIFOO_VINTP
#6 | 0x06 W/R DIFI0_VSEP DIFI0_VOLO[6:0]
#7 | ox07 W/R g’ DIFI0_VOL1[6:0]
#8 | 0x08 W/R DIFI1_VSEP DIFI1_VOLO[6:0]
#9 | 0x09 W/R "o DIFI1_VOL1[6:0]
#10 | Ox0A W/R DIFI2_VSEP DIFI2_VOLO[6:0]
#11 | 0x0B W/R "o DIFI2_VOL1[6:0]
#12 | oxoC W/R DIFI3_VSEP DIFI3_VOLO[6:0]
#13 | 0x0D W/R "o DIFI3_VOL1[6:0]
#14 | OxOE W/R ADIO_VSEP ADIO_VOLO[6:0]
#15 | OXOF W/R g’ ADIO_VOL1[6:0]
Volume
#16 | Ox10 W/R ADIL_VSEP ADI1_VOLO[6:0]
#17 | oxi1 W/R g’ ADI1_VOL1[6:0]
#18 | ox12 W/R ADI2_VSEP ADI2_VOLO[6:0]
#19 | ox13 W/R g’ ADI2_VOL1[6:0]
#20 | ox14 W/R DIFOO_VSEP DIFO0_VOLO[6:0]
#21 | oxis W/R "o DIFO0_VOL1[6:0]
#22 | ox16 W/R DIFO1_VSEP DIFO1_VOLO[6:0]
#23 | ox17 W/R "o DIFO1_VOL1[6:0]
#24 | ox18 W/R DIFO2_VSEP DIFO2_VOLO[6:0]
#25 | ox19 W/R "o DIFO2_VOL1[6:0]
#26 | Ox1A W/R DIFO3_VSEP DIFO3_VOLO[6:0]
#27 | ox1B W/R g’ DIFO3_VOL1[6:0]
#28 | ox1C W/R DAOO_VSEP DAOO_VOLO[6:0]
#29 | oxiD W/R g’ DAOO_VOL1[6:0]
#30 | OxIE W/R DAOI_VSEP DAOI_VOLO[6:0]
#31 | OxIF W/R @’ DAO1_VOL1[6:0]
#32 | 0x20 W/R "o ADI1_SWAP[2:0] "oy ADIO_SWAP[2:0]
#33 | oxa1 | Swap W/R "o "o T | "o "o ADI2_SWAP[2:0]
#34 | ox22 W/R i@’ DAOL_SWAP[2:0] i@’ DAOO_SWAP[2:0]
#35 | ox23 W/R INO_MSEP INO_MIXO0[6:0]
#36 | Ox24 W/R g’ INO_MIX1[6:0]
#37 | ox2s W/R INI_MSEP INI_MIX0[6:0]
#38 | 0x26 W/R g’ IN1_MIX1[6:0]
#39 | ox27 W/R IN2_MSEP IN2_MIX0[6:0]
#40 | ox28 W/R "o IN2_MIX1[6:0]
#41 | ox29 W/R IN3_MSEP IN3_MIX0[6:0]
#42 | ox2A W/R "o IN3_MIX1[6:0]
#43 | 0x2B W/R 0UTO_MSEP g’ | @ I g’ [ g’ 0OUTO_MIXO[10:8]
#44_| oxac W/R 0OUTO_MIX0[7:0]
#45 | ox2D W/R no? [ no? [ g [ no? [ no? OUTO_MIX1[10:8]
#46 | Ox2E W/R OUTO_MIX1[7:0]
#47 | oxaF W/R OUT1_MSEP | no? [ g [ no? [ no? [ OUT1_MIX0[10:8]
#48 | 0x30 W/R OUT1_MIX0[7:0]
#49 | ox31 W/R n0" [ n0" [ Q" [ n0" [ n0" [ OUTL_MIX1[10:8]
#50 [ 032 | W/R OUT1_MIX1[7:0]
#51 | 0x33 W/R 0UT2 MSEP | g’ [ i@ [ g’ [ g’ [ OUT2_MIX0[10:8]
#52 | ox34 W/R 0OUT2_MIX0[7:0]
#53 | 0x35 W/R g’ [ g’ [ i@ [ g’ [ g’ [ OUT2_MIX1[10:8]
#54 | 0x36 W/R OUT2_MIX1[7:0]
#55 | 0x37 W/R OUT3_MSEP | g’ | i@ I g’ [ g’ [ OUT3_MIX0[10:8]
#56 | 0x38 W/R OUT3_MIX0[7:0]
#57 | 0x39 W/R no? [ no? [ g [ no? [ no? [ OUT3_MIX1[10:8]
#58 | Ox3A W/R OUT3_MIX1[7:0]
#59 | 0x3B W/R 0UT4_MSEP_| no? [ g [ no? [ no? [ 0OUT4_MIX0[10:8]
#60 | 0x3C W/R OUT4_MIX0[7:0]
#61 | Ox3D W/R n0" [ n0" [ Q" [ nQ" [ n0" [ 0OUT4_MIX1[10:8]
#62 | Ox3E W/R 0UT4_MIX1[7:0]
#63 | Ox3F W/R OUT5_MSEP | g’ [ i@ [ g’ [ g’ [ OUT5_MIX0[10:8]
#64 | 0x40 W/R OUTS_MIX0[7:0]
#65 | oxa1 W/R g’ [ g’ [ i@ [ g’ [ g’ [ OUT5_MIX1[10:8]
#66 | Ox42 W/R OUTS_MIX1[7:0]
#67 | oxa3 | oo W/R DSP_ERR g’ i@ I g’ [ g’ | i@ | i@ | Dsp_sTART
#68 | Oxa4 W/R SPATH_ON_| IN_MIX_ON OUT_MIX_ON[5:0]
#71 | ox47 | Volume W/R LINK_LOCK Q" ngr | Q" | Q" | ngr | E0g | i
#80 | 0x50 W/R FDSP_EX_SYNC g g | g’ | FDSP_PI_SOURCE[3:0]
#81 | Ox51 W/R "o "o FDSP_PO_SOURCE[5:0]
w82 | o2 | w/R SGURCE | 'SOURCE | |SOURCE | _‘SOURCE o o PSORCE | - SOURCE
#83 | Ox53 W/R ik ik 7VégLiCE 7VISSORSF§CE is;\;{sc()zﬁggé 7VISSORSI§CE SRC3_CTRL[1:0]
#84 | Ox54 W/R "o "o LPT2_MIX_VOLO[1:0] "o oY LPT2_MIX_VOLI[1:0]
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7.3.4

MB_REG (Digital audio etc.)

#0 | 0x00 W/R || LPTO_STMODE | LPO_AUTO_FS "o LPTO_EDGE LPO_CH[1:0] "o LPO_MODE
#1 | oxo1 W/R LPO_BCK[3:0] LPO_FS[3:0]
#2 | ox02 W/R "0 "0 LPRO_P2_SLOT[1:0] LPRO_P1_SLOT[1:0] LPRO_PO_SLOT[1:0]
#3 | ox03 W/R "0 "o LPRO_P2_SWAP[1:0] LPRO_P1_SWAP[1:0] LPRO_PO_SWAP[1:0]
#4 | oxo4 | Digital | w/r 0" "0 LPTO_P2_SLOT[1:0] LPTO_P1_SLOT[1:0] LPTO_PO_SLOT[1:0]
#5 | oxos | Audio | wyr "o LPTO_P2_SWAP[1:0] LPTO_P1_SWAP[1:0] LPTO_PO_SWAP[2:0]
#6 | 0x06 #0 W/R LPTO_FMT[1:0] LPTO_BIT[1:0] LPRO_FMT[1:0] LPRO_BIT[1:0]
#7 | ox07 W/R || LPTO_HIZ_REDGE "o LPO_PCM_FRAME LPO_PCM_HPERIOD[4:0]
#8 | ox08 w/R || LPRO_PCM_MONO "o "o LPRO_PCM_LSBON | LPRO_PCM_LAW[1:0] LPRO_PCM_BIT[1:0]
#9 | ox09 w/R || LPTO_PCM_MONO "o "o LPTO_PCM_LSBON | LPTO_PCM_LAW[1:0] LPTO_PCM_BIT[1:0]
#10 | ox0A W/R || LPO_TIM_START "0 LPRO_STOP_EN LPTO_STOP_EN LPRO_START[1:0] LPTO_START[1:0]
#16 | ox10 W/R || LPTI_STMODE | LP1_AUTO_FS "o LPT1_EDGE "o "o "o LP1_MODE
#17 | ox11 W/R LP1_BCK[3:0] LP1_FS[3:0]
#19 | ox13 W/R "0" "0 "0" "0 "o "0 LPR1_PO_SWAP[1:0]
#21 | oxts | Digital | w/R "0" "o "o "0 "0" "o LPT1_PO_SWAP[1:0]
#22 | oxte | Audio | wr LPT1_FMT[1:0] LPT1_BIT[1:0] LPR1_FMT[1:0] LPR1_BIT[1:0]
#23 | ox17 #1 w/R || LPT1_HIZ_REDGE "o LP1_PCM_FRAME LP1_PCM_HPERIOD[4:0]
#24 | ox18 w/R || LPR1_PCM_MONO "o "o LPR1_PCM_LSBON | LPR1_PCM_LAW[1:0] LPR1_PCM_BIT[1:0]
#25 | ox19 w/R || LPT1_PCM_MONO "0 "0 LPT1_PCM_LSBON | LPT1_PCM_LAW[1:0] LPT1_PCM_BIT[1:0]
#26 | ox1A W/R || LPL_TIM_START "0 LPR1_STOP_EN | LPRT1_STOP_EN LPR1_START[1:0] LPT1_START[1:0]
#32 | ox20 W/R || LPT2.STMODE | LP2_AUTO_FS "o LPT2_EDGE "o "o "o LP2_MODE
#33 | ox21 W/R LP2_BCK[3:0] LP2_FS[3:0]
#35 | 0x23 W/R "0" "0 "0" "0 "o "o LPR2_PO_SWAP[1:0]
#37 | ox25 | Digtal | w/R "0" "0 "0 "0 "0 "o LPT2_PO_SWAP[1:0]
#38 | ox26 | Audio | wr LPT2_FMT[1:0] LPT2_BIT[1:0] LPR2_FMT[1:0] LPR2_BIT[1:0]
#39 | ox27 #2 W/R || LPT2_HIZ REDGE "o LP2_PCM_FRAME LP2_PCM_HPERIOD[4:0]
#40 | ox28 w/R || LPR2_PCM_MONO "o "o LPR2_PCM_LSBON | LPR2_PCM_LAW[1:0] LPR2_PCM_BIT[1:0]
#41 | ox29 W/R || LPT2_PCM_MONO "0 "0 LPT2_PCM_LSBON | LPT2_PCM_LAW[1:0] LPT2_PCM_BIT[1:0]
#42 | oxeA W/R || LP2_TIM_START "o LPR2_STOP_EN LPT2_STOP_EN LPR2_START[1:0] LPT2_START[1:0]
#43 | 0x2B W/R "0" "0 "0 SRC3_THRU SRC3_FS[3:0]
ASRC#3 ISRC3 OSRC3
#44 | oxac W/R || SRC3_TIM_START "o "o "o "0 "o
_START _START
#48 | 0x30 W/R || LPT3_STMODE "o "o LPT3_EDGE "o "o "o "0
#49 | ox31 W/R "0 "0 LP3_BCK[1:0] LP3_FS[3:0]
#51 | 0x33 | Digital | w/R "0 "0 "0" "0" "0 "o LPR3_PO_SWAP[1:0]
#53 | ox3s | Audio | wr "o "o" "o "o "o "o LPT3_PO_SWAP[1:0]
#54 | 0x36 #3 W/R LPT3_FMT[1:0] LPT3_BIT[1:0] LPR3_FMT[1:0] LPR3_BIT[1:0]
I wi || s star o "o o LPR3 LPR3 LPT3 LPT3
_STOP_EN | _START | _STOP_EN | _START
#85 | Ox55 Tf:ii' W/R T_DPLL_FAST VOLREL_TIME[1:0] "o "o "0 "0" "0"
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7.3.5

B_REG (B-DSP)

Function
#0 | oxo0 B-DSP W/R BDSPBYPASS "o" "o" "o" "o" "o" "o" BDSPSTART
#64 | 0x40 W/R BFWCTLO[7:0]
#65 | Ox41 W/R BFWCTL1[7:0]
#66 | 0x42 W/R BFWCTL2[7:0]
#67 | 0x43 Firmware W/R BFWCTL3[7:0]
#68 | Ox44 Control W/R BFWCTL4[7:0]
#69 | 0x45 W/R BFWCTL5[7:0]
#70 | 0x46 W/R BFWCTL6[7:0]
#71 | 0x47 W/R BFWCTL7[7:0]
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7.3.6

C_REG (C-DSP)

#0 | 0x00 w/R || CDSP SAVEOFE FoH L FoH FoH FoH FoH L
#1 | 0x01 R OFIFO LVL[3:01 DFIFO_LVL[3:0]
#2 | 0x02 R RFIFO_LVL[3:0] EFIFO LVL[3:0]
#3 | 0x03 R "o" "o" ]l FFIFO_LVL[3:0]
#4 | 0x04 R DEC POS[31:24]
#5 | 0x05 R DEC POS[23:16]
#6 | 0x06 R DEC POS[15:8]
#7 | 0x07 W/R DEC POS[7:0]
#8 | 0x08 C-DSP R ENC_POS[31:24]
#9 | 0x09 R ENC POS[23:161
#10 | OXx0A R ENC POS[15:8]
#11 | 0x0B W/R ENC_POS[7:0]
#12 | 0x0C R DEC ERR[7:0]
#13 | 0xOD R ENC ERR[7:0]
#14 | OxOE W/R "0" "0" ng" | FFIFO_RST EFIFO RST RFIFO RST OFIFO RST | DFIFO RST
#15 | OxOF W/R || OUT START SEL "g" ng" | FSQ START ENC START CDSP_OUT_START | OUT_START | DEC START
#16 | 0x10 W/R || EFIFO_START SEL | EFIFO_START EFIFO_CH[1:0] CDSP_EFIFO_START ngn OFIFO CH[1:0]
#17 | Ox11 w/R || RFIFO_START_SEL "g" o "g" "g" CDSP_RFIFO_START | RFIFO_START nge
#19 | 0x13 W/R DEC CTL15[7:01
#20 | Ox14 W/R DEC CTL14[7:01
#21 | Ox15 W/R DEC CTL13[7:01
#22 | 0x16 W/R DEC CTL12[7:01
#23 | Ox17 W/R DEC CTL11[7:0]
#24 | 0x18 W/R DEC CTL10[7:01
#25 | 0x19 W/R DEC CTL9[7:0]
#26 | 0dA | < pep W/R DEC CTL8[7:0]
#27 | 0x1B W/R DEC CTL7[7:0]
#28 | 0x1C W/R DEC CTL6[7:0]
#29 | 0x1D W/R DEC CTL5[7:0]
#30 | OXIE W/R DEC CTL4[7:0]
#31 | OxiF W/R DEC CTL3[7:0]
#32 | 0x20 W/R DEC CTL2[7:0]
#33 | 0x21 W/R DEC CTL1[7:0]
#34 | 0x22 W/R DEC CTLO[7:0]
#35 | 0x23 R DEC GPR15[7:01
#36 | 0x24 R DEC_GPR14[7:0]
#37 | 0x25 R DEC_GPR13(7:0]
#38 | 0x26 R DEC GPR12[7:0]
#39 | 0x27 R DEC GPR11[7:0]
#40 | 0x28 R DEC_GPR10[7:01
#41 | 0x29 R DEC GPR9[7:01
#42 | ox2a | - pep R DEC GPR8[7:01
#43 | 0x2B R DEC GPR7[7:01
#44 | 0x2C R DEC_GPR6[7:01
#45 | 0x2D R DEC GPR5[7:01
#46 | OX2E R DEC GPR4[7:01
#47 | Ox2F R DEC GPR3[7:01
#48 | 0x30 R DEC GPR2[7:01
#49 | 0x31 R DEC GPR1[7:01
#50 | 0x32 R DEC GPRO[7:01
#51 | 0x33 c-DSP W/R DEC SFR1[7:0]
#52 | 0x34 W/R DEC_SFRO[7:0]
#53 | 0x35 W/R ENC CTL15[7:01
#54 | 0x36 W/R ENC CTL14[7:01
#55 | 0x37 W/R ENC CTL13[7:0]
#56 | 0x38 W/R ENC CTL12[7:01
#57 | 0x39 W/R ENC CTL11[7:01
#58 | OX3A W/R ENC CTL10[7:01
#59 | 0x3B W/R ENC CTL9[7:0]
#60 | 0x3C | pgp W/R ENC CTL8[7:0]
#61 | 0x3D W/R ENC CTL7[7:0]
#62 | OX3E W/R ENC_CTL6[7:0]
#63 | Ox3F W/R ENC_CTL5[7:0]
#64 | 0x40 W/R ENC CTL4[7:0]
#65 | 0x41 W/R ENC CTL3[7:0]
#66 | Ox42 W/R ENC CTL2[7:0]
#67 | 0x43 W/R ENC CTL1[7:0]
#68 | 0x44 W/R ENC_CTLO[7:0]
#69 | 0x45 R ENC_GPR15(7:01
#70 | 0x46 R ENC_GPR14[7:0]
#71 | 0x47 R ENC_GPR13(7:0]
#72 | 0x48 R ENC_GPR12(7:0]
#73 | 0x49 R ENC_GPR11[7:0]
#74 | Ox4A R ENC_GPR10[7:01
#75 | 0x4B R ENC GPR9[7:01
#76 | oxac | pep R ENC GPR8[7:01
#77 | 0x4D R ENC GPR7[7:01
#78 | Ox4E R ENC GPR6[7:01
#79 | Ox4F R ENC GPR5[7:01
#80 | 0x50 R ENC GPR4[7:01
#81 | Ox51 R ENC GPR3[7:01
#82 | 0x52 R ENC GPR2[7:01
#83 | Ox53 R ENC GPR1[7:01
#84 | 0x54 R ENC GPRO[7:01
#85 | Ox55 C-DSP W/R ENC_SFR1[7:0]
#86 | 0x56 W/R ENC_SFRO[7:0]
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7.3.7

E_REG (E-DSP)

Function
w0 | 0x00 VR o o & o & o o E1DSP_RST
E1DSP w E1COMMANDI[7:0]
#1 | oxo1
R E1STATUS[7:0]
LPFL LPFO LPF1 LPFO
#2 | 02 | wFsosF | wr pST THR psTTHR | PRE THR | PR THR OSF1_MN OSFO_MN | OSF1_ENB | OSFO_ENB
#3 | ox03 DC Cut W/R 02 02 i@ 0" DAC_DCC1_SEL[1:0] DAC_DCCO_SEL[1:0]
#8 | oxo8 OSF W/R ngr ngr nor ngr OSF1_SEL[1:0] OSFO_SEL[1:0]
non non wn non wn DIRECT DIRECT DIRECT
#28 | Ox1C W/R v © © © v _ENB_ADC | _ENB_DACL | _ENB_DACO
o o o o o o DPATH DPATH
#29 | oxiD W/R 0 0 0 0 0 0 onatiac | oA winTe
#30 | oxiE w/R || DPATH_DA vseP DPATH_DA_VOL_L[6:0]
#31 | oxap | DrectPath e fog DPATH_DA_VOL_R[6:0]
o o o o o o DPATH DPATH
#32 | 0x20 W/R 0 0 | 0 ‘ 0 0 ‘ 0 | Amarac | b winTe
#33 | ox2t w/R || DPATH_AD_vsep DPATH_AD_VOL_L[6:0]
#34 | ox22 W/R i@ DPATH_AD_VOL_R[6:0]
#41 | ox29 W/R DSFOR_PRE_FLT_TYPE[1:0] | DSFOL_PRE_FLT_TYPE[1:0] nor 0" | DSFOMN [ DSFO_ENB
#42 | oxeA W/R "o DSFOR_PRE_INPUT[2:0] no DSFOL_PRE_INPUT[2:0]
- DSF1R_PRE o DSF1L_PRE o o
#42 | ox2B W/R 0 Ot vpE 0 ‘ PRt Tvee 0 o DSF1_MN DSF1_ENB
Decimation
#44 | oxac o W/R ngr DSF1R_PRE_INPUT[2:0] nor DSF1L_PRE_INPUT[2:0]
liter
o DSF2R_PRE - DSF2L_PRE
#45 | ox2D W/R 0 s 0 ‘ et REF_SEL REF_BACK | DSF2_MN DSF2_ENB
#46 | Ox2E W/R "o DSF2R_PRE_INPUT[2:0] "o DSF2L_PRE_INPUT[2:0]
#47 | oxoF W/R i o2 W o2 nor DSF2_SEL | DSFL_SEL | DSFO_SEL
#48 | 0x30 DC Cut W/R T T ADC_DCC2_SEL[1:0] ADC_DCC1_SEL[1:0] ADC_DCCO_SEL[1:0]
#68 | Oxd4 W/R g g i@ 0" DEPOPO_WAIT[1:0] DEPOPO_ATT[1:0]
#69 | 0x345 De-Pop W/R g g g’ "o" DEPOP1_WAIT[1:0] DEPOP1_ATT[1:0]
#70 | oxd6 W/R ngr ngr no ngr DEPOP2_WAIT[1:0] DEPOP2_ATT[1:0]
#71 | ox47 W/R g g IGE Q" PDM_STWAIT[1:0] PDM_MODE[1:0]
#72 | oxds W/R PDM1_START PDM1_LOAD_TIM[2:0] PDMO_START PDMO_LOAD_TIM[2:0]
#73 | ox40 PDM W/R 08 08 PDMOL_FINE_DLY[5:0]
#74 | ox4A Interfface | W/R iR g PDMOR_FINE_DLY[5:0]
#75 | 0x4B W/R g g PDM1L_FINE_DLY[5:0]
#76 | ox4c W/R g g PDM1R_FINE_DLY[5:0]
77 | on WR o o T o o o T E2DSP_RST
w E2REQ 0[7:0]
#78 | Ox4E
R E2RES_0[7:0]
w E2REQ_1[7:0]
#79 | Ox4F
R E2RES_1[7:0]
w E2REQ 2[7:0]
#80 | 0x50
R E2RES_2[7:0]
w E2REQ 3[7:0]
#81 | Ox51
R E2RES_3[7:0]
E2DSP w E2REQ 4[7:0]
#82 | oOx52
R E2RES_4[7:0]
w E2REQ_5[7:0]
#83 | O0x53
R E2RES_5[7:0]
w E2REQ 6[7:0]
#84 | Ox54
R E2RES_6[7:0]
w E2REQ_7[7:0]
#85 | Ox55
R E2RES_7[7:0]
w E2COMMANDI[7:0]
#86 | O0x56
R E2STATUS[7:0]
757 | o7 | path conral | WiR = = W = W = T OOPBACKIL]
#94 OX5E Path Control | W/R "0" "0" 0" E2_DA_SEL[1:0] E2_AD_SEL[2:0]
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7.3.8

F_REG (F-DSP)

Function
#3 0x03 W/R ADI3DFMTI1:0] ADI2DFMTI1:0] ADI1DFMTI1:0] ADIODFMT[1:01
#4 0x04 W/R ADIZDFMT[1:0] ADI6DFMT[1:0] ADISDFMT[1:0] ADI4DFMT[1:0]
#5 0x05 W/R ADIO7MTN ADIOGMTN ADIOSMTN ADIO4MTN ADIO3MTN ADIO2MTN ADIOIMTN ADIOOMTN
#6 0x06 W/R ADI15MTN ADI14MTN ADI13MTN ADI12MTN ADI11MTN ADILOMTN ADIO9MTN ADIOBMTN
#7 0x07 w 0" "0" 0" "0" 0" "0" 0" ADIMTSET
#8 0x08 W/R ADIO1CSEL[3:0] ADIOOCSEL[3:0]
#9 0x09 F-DSP W/R ADIO3CSEL[3:0] ADI02CSEL[3:0]
#10 0x0A W/R ADIO5CSEL[3:0] ADI04CSEL[3:0]
#11 0x0B W/R ADIO7CSEL[3:0] ADIO6CSEL[3:0]
#12 0x0C W/R ADIO9CSEL[3:0] ADI0BCSEL[3:0]
#13 0x0D W/R ADI11CSEL[3:0] ADI10CSEL[3:0]
#14 Ox0E W/R ADI13CSEL[3:0] ADI12CSEL[3:0]
#15 OXOF W/R ADI15CSEL[3:0] ADI14CSEL[3:0]
#19 0x13 W/R ADO3DFMT[1:0] ADO2DFMTI[1:0] ADO1DEMT[1:0] DOODFMT[1:0]
#20 0x14 W/R ADO7DFMT[1:0] ADO6DFMT[1:0] ADOSDFMT[1:0] ADO4DFMT[1:0]
#21 0x15 W/R ADOO7MTN ADOOGMTN ADOOSMTN ADOQ4MTN ADOO3MTN ADO02MTN ADOO1MTN ADOOOMTN
#22 0x16 W/R ADO15MTN ADO14MTN ADO13MTN ADO12MTN ADO11MTN ADO10MTN ADOQIMTN ADOOSMTN
#23 0x17 w 0" "0" 0" "0" 0" "0" 0" ADOMTSET
#24 0x18 W/R ADOO1CSEL[3:0] ADOQOCSEL[3:0]
#25 0x19 W/R ADOO3CSEL[3:0] ADOO2CSEL(3:0]
#26 Ox1A W/R ADOOSCSEL[3:0] ADOQ4CSEL[3:0]
#27 0x1B W/R ADOO7CSEL[3:0] ADOO6CSEL[3:0]
#28 0x1C W/R ADOO9CSEL[3:0] ADOOBCSEL[3:0]
#29 0x1D W/R ADO11CSEL[3:0] ADO10CSEL[3:0]
#30 Ox1E F-DSP W/R ADO13CSEL[3:0] ADO12CSEL[3:0]
#31 Ox1F W/R ADO15CSEL[3:0] ADO14CSEL[3:0]
#32 0x20 W/R FDSPBYPASS | "0" I "0" I "0" 0" |__FDSPSTART
#33 ox21 R AUTOMTN | E0a | E0a | E0a | 0" | DSPACT
#34 0x22 R ADIFS[15:8]
#35 0x23 R ADIFS[7:0]
#36 ox24 R ADOFS[15:8]
#37 0x25 R ADOFS[7:0]
#38 0x26 W/R IRAPP[23:16]
#39 0x27 W/R IRAPP[15:8]
#40 0x28 W/R IRAPP[7:0]
#41 0x29 W/R IRTOP[7:0]
#64 0x40 W/R FEWCTL00[7:0]
#65 0x41 W/R FFWCTL01[7:0]
#66 0x42 W/R FFWCTL02[7:0]
#67 0x43 W/R FFWCTL03[7:0]
#68 0x44 W/R FFWCTL04[7:0]
#69 0x45 W/R FEWCTL05[7:0]
#70 0x46 W/R FEWCTL06[7:0]
#71 0x47 W/R FEWCTL07[7:0]
#72 0x48 W/R FFWCTL08[7:0]
#73 0x49 W/R FFWCTL09[7:0]
#74 O0x4A W/R FFWCTL10[7:0]
#75 0x4B W/R FFWCTL11[7:0]
#76 0x4C W/R FFWCTL12[7:0]
#77 0x4D W/R FFWCTL13[7:0]
#78 Ox4E W/R FFWCTL14[7:0]
#79 Ox4F W/R FFWCTL15[7:0]
#80 0x50 W/R FFWCTL16[7:0]
#81 0x51 W/R FFWCTL17[7:0]
#82 0x52 W/R FFWCTL18[7:0]
#83 0x53 W/R FFWCTL19[7:0]
#84 0x54 W/R FFWCTL20[7:0]
#85 0x55 W/R FFWCTL21[7:0]
#86 0x56 W/R FFWCTL22[7:0]
#87 0x57 W/R FFWCTL23[7:0]
#88 0x58 W/R FFWCTL24[7:0]
#89 0x59 W/R FFWCTL25[7:0]
#90 OX5A W/R FFWCTL26[7:0]
#91 0x5B. W/R FFWCTL27[7:0]
#92 0x5C W/R FFWCTL28[7:0]
#93 0x5D W/R FFWCTL29[7:0]
#94 Ox5E W/R FFWCTL30[7:0]
#95 OxSF F-DSP W/R FEWCTL31[7:0]
#96 0x60 W/R FFWCTL32[7:0]
#97 0x61 W/R FFWCTL33[7:0]
#98 0x62 W/R FFWCTL34[7:0]
#99 0x63 W/R FFWCTL35[7:0]
#100 0x64 W/R FFWCTL36[7:0]
#101 0x65 W/R FFWCTL37[7:0]
#102 0x66 W/R FFWCTL38[7:0]
#103 0x67 W/R FFWCTL39[7:0]
#104 0x68 W/R FFWCTL40[7:
#105 0x69 W/R FFWCTL41[
#106 Ox6A W/R FFWCTL42[
#107 0x6B W/R FFWCTL43[7:
#108 OX6C W/R FEWCTL44[
#109 0x6D W/R FFWCTL45[7:0]
#110 Ox6E W/R FEWCTL46[7:0]
#111 OX6F W/R FFWCTL47[7:0]
#112 0x70 W/R FEWCTL48[7:0]
#113 0x71 W/R FEWCTL49[7:0]
#114 0x72 W/R FFWCTL50[7:0]
#115 0x73 W/R FFWCTL51[7:0]
#116 0x74 W/R FFWCTL52[7:0]
#117 0x75 W/R FFWCTL53[7:0]
#118 0x76 W/R FFWCTL54[7:0]
#119 0x77 W/R :0]
#120 0x78 W/R 1
#121 0x79 W/R 1
#122 O0x7A W/R 1
#123 0x7B W/R 1
#124 0x7C W/R :0]
#125 0x7D W/R FFWCTL61[7:0]
#126 Ox7E W/R FFWCTL62[7:0]
#127 OX7F W/R FFWCTL63[7:0]
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7.3.9 ANA_REG (Analog volume, Mixer, etc.)

ANA_REG ‘ .
— — ‘ Function
#0 0x00 Hardware ID R ANA_ID[7:0]
#1 0x01 Reset W/R "0" "0" "0" "0" "0" "0" "0" ANA_RST
#2 0x02 W/R "0" "0" "0" AP_LDOA AP_LDO12 "0" "1" AP_VR
#6 0x06 Power Management W/R AP_MC4 AP_MC3 AP_MC2 AP_MC1 "0" AP_MB3 AP_MB2 AP_MB1
#7 0x07 W/R "0" "0" "0" "0" "0" AP_ADM AP_ADR AP_ADL
#12 0x0C Flag R LO2R_BUSY LO2L_BUSY LO1R_BUSY LO1L_BUSY "0" "0" "0" "0"
#13 0x0D Mic bias W/R "0" "0" MBSEL3[1:0] MBSEL2[1:0] MBSEL1[1:0]
#14 O0x0E Power Control W/R "0" MBS3_DISCH MBS2_DISCH MBS1_DISCH "0" "0" "0" "0"
#24 0x18 Pin Control W/R "0" "0" DIF_LO2 DIF_LO1 "0" "0" "0" "0"
#27 0x1B W/R "0" "0" MC1VOL[5:0]
#28 0x1C W/R "0" "0" MC2VOL[5:0]
#29 0x1D volume W/R "0" "0" MC3VOL[5:0]
#30 Ox1E W/R "0" "0" MC4VOL[5:0]
#36 0x24 W/R ALAT_LO1 LO1VOL_L[6:0]
#37 0x25 W/R "0" LO1VOL_R[6:0]
#38 0x26 Volume W/R ALAT_LO2 LO2VOL_L[6:0]
#39 0x27 W/R "0" LO2VOL_R[6:0]
#41 0x29 Volume W/R "0" "0" "0" SVOL_LO2 SVOL_LO1 "0" "0" "0"
#44 0x2C Pin Control W/R MC4SNG MC3SNG MC2SNG MC1SNG "0" "0" "0" "0"
#45 0x2D R "0" VREF_RDY "0" "o" "0" "0" "0" "o"
#46 0x2E Rlag R LO2RDY_R LO2RDY_L LO1RDY_R LO1RDY_L "0" "0" "0" "0"
#48 0x30 W/R ADL_M4MIX ADL_M3MIX ADL_M2MIX ADL_M1MIX "0" "0" "0" "o"
#49 0x31 Analog Mixer W/R ADR_M4MIX ADR_M3MIX ADR_M2MIX ADR_M1MIX "0" "0" "0" "o"
#50 0x32 W/R ADM_M4MIX ADM_M3MIX ADM_M2MIX ADM_M1MIX "0" "0" "0" "0"
#51 0x33 Error Flag R “0” “0” “0” "0" "0" "0" "0" OTP
#55 0x37 Power Management W/R AP_LDOCP "1" “0” “0" ‘0" “0” ‘0" AP_ADX
#56 0x38 Analog Mixer W/R ADX_M4MIX ADX_M3MIX ADX_M2MIX ADX_M1MIX ‘0" “0” ‘0" “0"
#57 0x39 Flag R LDOCP_RDY LDO18_RDY "0" LDOA_RDY LDO12_RDY MBS3_RDY MBS2_RDY MBS1_RDY
#58 0x3A LDOCP/Charge Pump W/R "0" "0" "0" LDOCP_LIM_ON "0" "0" "0" "0"
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7.3.10 CD_REG

Function

#1 0x01 Reset W/R "0" "o" "0" "0" "0" "o" "o" CD_RST

#2 0x02 Power Management W/R "0" DP_ADC DP_DAC1 DP_DACO "0" DP_PDMCK DP_PDMADC DP_PDMDAC
#40 0x28 ADX W/R "0" DP_ADCX "0" "0" "0" DP_ADCLK DP_ADOUT "0"
#41 0x29 SCP W/R "0" "o" "0" "0" "0" "o" "o" DP_CLKI
#43 | O0x2B GPIO W/R "0" "0" "0" "0" EIRQGPIO "0" "0" "0"
#44 | 0x2C GPIO W/R GPO_INTE "o" GPO_DDR GPO_DATA "0" "o" GPO_MSK GPO_INV
#45 | 0x2D GPIO W/R GP1_INTE "0" GP1_DDR GP1_DATA "0" "0" GP1_MSK GP1_INV
#46 0x2E GPIO W/R GP2_INTE "o" GP2_DDR GP2_DATA "0" "o" GP2_MSK GP2_INV
#47 O0x2F GPIO W/R GP3_INTE "0" GP3_DDR GP3_DATA "0" "0" GP3_MSK GP3_INV
#48 0x30 ) W/R "0" "0" "0" "0" EIRQOFC "0" "0" "0"
#49 0x31 Offset Cancellation W/R "0" "0" "0" "0" SOFFCANFIN OFFCAN_BSY "0" "0"
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7.4 IF_REG Detalils

7.4.1 Intermediate Register Access

Access to Intermediate Registers is provided by the Interface Register.

7.4.1.1 A_REG_AINC

IF_REG | W/R D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
#0 (0x00) | W/R A_REG_AINC

<Description>
This register bit enables or disables auto A_REG_A register increment feature.
Enabling this bit ("1") increments the register address by 1 when data is written into A_REG_D
(IF_REG#1) register, but does not when data is read from the A_REG_D register.
A_REG pointed to by this A_REG_A changes after every writes through A_REG_D when
enabled.

<Reset Value>
IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

7.4.1.2 A_REG_A

IF REG | W/R D7 D6 | b5 [ b4 | D3 | D2 | D1 | DO
#0 (0x00) | W/R A_REG_A[6:0]

<Description>
This register specifies an Intermediate Register address (A_REG#).
This register value auto increments by 1 when data is written into the A_REG_D (IF_REG#1)
register with A_REG_AINC = "1", but does not when data is read from the register.

<Reset Value>
II71h00II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

@) NoTICE
The register address returns to 0 when A_REG_A goes beyond "7°h7F" (#127) with A_ REG_AINC ="1"".
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7.4.1.3 A_REG_D

IFREG |WR| D7 | D6 | b5 | D4 | D3 | D2 | D1 | DO

#1 (0x01) | W/R A_REG_D[7:0]

<Description>
This register specifies a value to be written into the Intermediate Register address specified with
the A REG_A (IF_REG#0) register during write access.
During reads, data is read from the address specified.

<Reset Value>

<Reset Conditions>

<Access During Power Save State>
The accessibility depends on an address specified with A_ REG_A (IF_REG#0).
Registers inaccessible during power-saving mode cannot be written or may have invalid data.

7.4.1.4 E_REG_AINC

IF_REG | W/R D7 D6 | D5 | D4 | D3 | D2 | D1 | DO

#32 (0x20) | W/R E_REG_AINC

<Description>
This register bit enables or disables auto E_REG_A register increment feature.
Enabling this bit ("1") increments the register address by 1 when data is written into E_REG_D
(IF_REG#33) register, but does not when data is read from the E_REG_D register.

<Reset Value>
IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.4.1.5 E_REG_A

IF_REG | W/R D7 D6 | D5 [ D4 | b3 | D2 | D1 | DO
#32 (0x20) | W/R E_REG_A[6:0]

<Description>
This register bit specifies an Intermediate Register number (E_REGH#).
This register value auto increments by 1 when data is written into E_ REG_D (IF_REG#33)
register with E_REG_AINC = "1", but does not when data is read from the E_REG_D register.

<Reset Value>
II71hOOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

@ NOTICE

The register address returns to 0 when E_REG_A goes beyond "7'h7F" (#127) with
E_REG_AINC ="1".

7.4.1.6 E_REG_D

IFREG |[W/R | D7 | D6 D5 D4 | D3 | D2 D1 DO
#33 (0x21) | W/R E_REG_D[7:0]

<Description>

This register specifies a value to be written into an Intermediate Register address specified with
the E_REG_A (IF_REG#32) register during write access.
During reads, data is read from the address specified.

<Reset Value>

<Reset Conditions>

<Access During Power Save State>
The accessibility depends on an address specified with E_REG_A (IF_REG#32).
Registers inaccessible during power-saving mode cannot be written or may have invalid data.
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7.4.1.7 ANA_REG_AINC

IF_REG | W/R D7 D6 | D5 [ D4 | b3 | D2 | D1 | DO
#6 (0x06) | W/R | ANA_REG_AINC

<Description>
This register bit enables or disables auto ANA_REG_A register increment feature.
Enabling this bit ("1") increments the register address by 1 when data is written into
ANA_REG_D (IF_REG#7) register, but does not when data is read from the register.

<Reset Value>
IIOII

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed

7.4.1.8 ANA_REG_A

IF_REG | W/R D7 D6 | D5 [ D4 | D3 | D2 | D1 | DO
#6 (0x06) | W/R ANA_REG_A[6:0]

<Description>
This register specifies an Intermediate Register address (ANA_REG#).
This register value auto increments by 1 when data is written into ANA_REG_D (IF_REG#7)
register with ANA_REG_AINC = "1", but does not when data is read from the register.

<Reset Value>
"7°h00"

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed

@ NOTICE

The register address returns to 0 when ANA_REG_A goes beyond "7'h7F" (#127) with
ANA_REG_AINC set to "1".
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7.4.1.9 ANA_REG_D
IFREG |WR| D7 | D6 | b5 | D4 | D3 | D2 | D1 | DO
#7 (0x07) | W/R ANA_REG_D[7:0]

<Description>
This register specifies a value to be written into an Intermediate Register address specified with
the ANA_REG_A (IF_REGH#6) register during write access.
During reads, data is read from the address specified.

<Reset Value>

<Reset Conditions>

<Access During Power Save State>
The accessibility depends on an address specified with ANA_REG_A (IF_REG#6).
Registers inaccessible during power-saving mode cannot be written or may have invalid data.

7.4.1.10 CD_REG_AINC

IF_REG

W/R

D7

D6 | D5 | b4 | D3 | D2 | D1 | DO

#8 (0x08)

W/R

CD_REG_AINC

<Description>

This register bit enables or disables auto CD_REG_A register increment feature.
Enabling this bit ("1") increments the register address by 1 when data is written into the
CD_REG_D (IF_REG#9) register, but does not when data is read from the register.

<Reset Value>
IIOII

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed
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7.4.1.11 CD_REG_A

IF_REG | W/R D7 D6 | D5 [ D4 | b3 | D2 | D1 | DO
#8 (0x08) | W/R CD_REG_A[6:0]

<Description>
This register specifies an Intermediate Register address (CD_REG#).
This register value auto increments by 1 when data is written into the CD_REG_D (IF_REG#9)
register with CD_REG_AINC ="1", but does not when data is read from the register.

<Reset Value>
II77h00II

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed

@ NOTICE

The register address returns to 0 when CD_REG_A goes beyond "7’h7F" (#127) with
CD_REG_AINC set to "1".

7.4.1.12 CD_REG_D

IFREG |WR| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
#9 (0x09) | W/R CD_REG_D[7:0]

<Description>

This register specifies a value to be written into an Intermediate Register address specified with
CD_REG_A (IF_REG#8) register during write access.
During reads, data is read from the address specified.

<Reset Value>

<Reset Conditions>

<Access During Power Save State>
The accessibility depends on an address specified with CD_REG_A (IF_REG#8).
Registers inaccessible during power-saving mode cannot be written or may have invalid data.
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7.4.2 Power Management

7.4.2.1 PSW_[M/F/C]_OFF

IF_ REG | W/R| D7 D6 D5 D4 D3 D2 | DI | DO
PSW_M | PSW_F | PSW_C
#3(0x03) |+ W _OFF | _OFF | _oFF

<Description>
This bit controls its corresponding power switch in the power domain [M/F/C].
"0": Power supply ON

"1": Power supply OFF (default)
<Reset Value>
II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

@ NOTICE
Do not power off while RST_[M/F/C] bit is "0", or leakage current may continue to flow.

7.4.2.2 PSW_[M/F/C]_FLAG

IF_REG W/R D7 D6 D5 D4 D3 D2 D1 DO

PSW_M | PSW_F | PSW_C
#3(0x03) | R _FLAG | _FLAG | _FLAG

<Description>
This register bit indicates the current power status of whether the power supply has been

supplied.
"0": Power being supplied
"1": Power not supplied.
Times below shows the latency from when PSW_[M/F/C]_OFF is written until its corresponding
flag is set to either level.
PSW_M_FLAG :Approx. 1.5 s
PSW_F FLAG :Approx. 1.5 s
PSW_C FLAG :Approx. 2.0 pys

<Reset Value>
npo

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.4.3 Reset

7.4.3.1 RST_A

IF REG | W/R | D7 D6 D5 D4 D3 D2 D1 DO
#2 (0x02) | W/R RST_A

<Description>
Writing "1" to this bit resets the entire 1.2V digital block.
"0": Reset disabled (Write), Not in reset state (Read)
"1": Reset enabled (Write), Reset state (Read)

<Reset Value>
Illll

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed

7.4.3.2 RST_[M/F/C]

IF_REG W/R D7 D6 D5 D4 D3 D2 D1 DO

#3 (0x03) | W RST_M | RST_F | RST_C

<Description>
This register bit controls the software reset of its corresponding power domain [M/F/C].
"0": Software reset disabled
"1": Software reset state (default)

<Reset Value>
npe

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

@ NOTICE

Do not set to "0" while "0" is read from PSW_[M/F/C]_OFF_FLAG (IF_REG#2), or
leakage current may continue to flow.
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7.5 A_REG Details

7.5.1

DevID / VerID

A REG

WIR

D7

D6

D5

D4

D3

D2

D1

DO

#0 (0x00)

R

DevID

VerlD

<Descrip

These are two register fields, one for device ID and the other for chip revisions. Read only.

tion>

<Reset Value>

DevID: "5°b10001"

VerlD:

<Reset Conditions>

||31b001||

<Access During Power Save State>

Allowe

d

7.5.2 CLOCK

7.5.2.1 PLL_PD
A_REG WIR D7 D6 D5 D4 D3 D2 D1 DO
PLL
#2 (0x02) [ W/R PD
<Description>

This register bit controls PLL power-saving mode.

"0": power-saving mode not activated
"1": power-saving mode activated (default)

<Reset Value>

"l"

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowe

d
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7.5.2.2 [ANA/PE_/PB_/PM_/PF_/PC_]CLK_PD

A _REG W/R D7 D6 D5 D4 D3 D2 D1 DO
ANAC PE PB PM PF PC
#2 (0x02) | W/R LK _ClK | _CK | _CLK | _CLK [ _CLK
_PD _PD _PD _PD _PD _PD

<Description>

This register bit controls the activation of clocks.
ANACLK PD: clock for analog block
PE _CLK PD: clock for E-DSP; Set this bit to "0" to use mixers.
PB_CLK_PD: clock for B-DSP
PM_CLK PD: clock for mixers, SRC
PF CLK PD: clock for F-DSP
PC_CLK_PD: clock for C-DSP

To run clocks, unmask VCOOUT _PD in advance.
"0": Clock running (unmasked)
"1": Clock stopped (default)

<Reset Value>
All"1"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

7.5.2.3 VCOOUT_PD

A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
PLL VCOOUT
#2 (0x02) | WR | "pp b

<Description>
This register bit will mask the PLL output.
To unmask the output, do it after the PLL is stabilized.
"0": Clock operating (unmasked)
"1": Clock stopped (default)

<Reset Value>
AII Illll

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.3 Digital Interface Pin Controls

7.5.3.1 DO[1/2]_DRV

A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
DO1
#5 (0x05) | W/R | [ov
DO2
#6 (0x06) | W/R | 00,

<Description>
This register bit specifies the current driving capability of BCLK[1/2] (output), LRCK[1/2]
(output), and SDOUTI1/2] pin output driver.
DO1_DRV: Audio interface#1 (BCLK1, LRCK1, SDOUT1)
DO2_DRV: Audio interface#2 (BCLK2, LRCK2, SDOUT?2)
When 1/0 supply (I0VDDJ[1/2]) is lower than 2.5 V, you can use the high current setting. Use the
low current setting for 2.5 V or higher supply to reduce power consumption and also prevent
overshoots and undershoots.
"0": Low current driving capability
"1": High current driving capability

<Reset Value>
AII IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.3.2 BCLK[1/2]_INV
A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
BCLK1
#5 (0x05) | W/R CINV
BCLK2
#6 (0x06) | W/R CINV
<Description>
This register bit specifies the polarity of BCLK[1/2] in digital audio interface operation.
"0": Normal operation
"1": Polarity reversed
<Reset Value>
All 0"
<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
<Access During Power Save State>
Allowed
7.5.3.3 [BCLK/LRCK/SDIN][1/2]_MSK
A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
BCLK1 LRCK1 SDIN1
#5 (0x05) | W/R _MSK _MSK _MSK
BCLK2 LRCK2 SDIN2
#6 (0x06) [ W/R _MSK _MSK _MSK

<Description>
These register bits are used to mask or unmask BCLK][1/2], LRCK][1/2], and SDIN[1/2] input

pins.

"0": Unmasked

"1": Masked

<Reset Value>

All "1

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed
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7.5.3.4 [BCLK/LRCK/SDO][1/2]_DDR

A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
#5 (0:05) | W/R PCoR ok *DoR
#6 (0106) | W/R SR e *Dok

<Description>
These register bits control the input and output direction for BCLK[1/2], LRCK[1/2], and
SDOOUTI1/2] pins.
"0": Input
"1": Output

<Reset Value>
AII IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

7.5.3.5 PDM[0/1]_DATA_DELAY

AREG | WR | D7 | D6 D5 D4 D3 D2 D1 DO
PDM1 PDMO

#8 (0x08) | W/R _DATA | _DATA
"DELAY | _DELAY

<Description>
This register bit specifies whether to delay DMDIN[0/1] signal by approx. 10 ns relative to
DMCK or not. Depending on the digital microphone used, set this bit to "1" when you need to
hold the signals.
"0": Delay disabled
"1": Delay enabled

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.3.6 PCMOUT[1/2]_HIZ
A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
PCM PCM
#8 (0x08) [ W/R OouT2 | OUT1
_HIZ _HIz

<Description>
This register bit selects a logic state to be held at SDOUT[1/2] pin while no data is being
transmitted in PCM interface mode.
In digital audio I/F mode, these settings are ignored and the output pin is always held low.
"0": "L" level output (default)
"1": High-impedance state

<Reset Value>
All"0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.4 GPIO (PA[0/1/2]) Pin Controls

The table below shows the relationship between digital microphone interface pins and control registers.

Pin Name Register
DMCK PAO

DMDINO PA1

DMDIN1 PA2

7.5.4.1 PAO_OUT, PA[0/1/2]_DDR

A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
#9 (0x09) | w/R | PA0= o
#10 (0x0A) | W/R o
#11 (0x0B) | W/R o

<Description>

These registers must be configured appropriately when the digital microphone interface is used:
PAQ_OUT = PAO0_DDR ="1", PA[1/2]_DDR ="0".

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets

2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.4.2 PA[0/1/2]_DATA
AREG |WR] D7 | D6 | D5 | D& | D3 D? DL | DO
#9 (0x09) | W/R gﬁ%

#10 (0x0A)| W/R gﬁﬁ

#11 (0x0B)| W/R gﬁ%

<Description>
These registers need not to be changed from initial values when the digital microphone interface

is used.

<Reset Value>

All 0"

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed

6MUB836A21

63




7 Register Descriptions YMU836

7.5.4.3 PA[0/1/2]_OUTSEL

AREG |WR] D7 | D6 | D5 | D4 | D3 D2 DI | DO
#9 (0x09) | W/R OB{\F%_EL
#10 (0x0A)| W/R OB‘%—EL
#11 (0x0B)| W/R OB‘%—EL

<Description>

These registers need not to be changed from initial values when the digital microphone interface
is used.

<Reset Value>
All"0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

7.5.4.4 PA[0/1/2]_MSK

AREG |WR] D7 | D6 | D5 | D& | D3 D? DL | DO
#9 (0x09) | W/R F;,lAS?K—
#10 (0x0A)| W/R F;,lAle—
#11 (0x0B)| W/R F;,lASZK—

<Description>

These registers must be configured appropriately when the digital microphone interface is used:
PAQ_MSK ="1", PA[1/2]_MSK ="0".

<Reset Value>
Illll

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.4.5 PA[0/1/2]_INV

AREG |WR] D7 | D6 | D5 | D& | D3 D? DL | DO
#9 (0x09) | W/R Pﬁ\\ﬁf
#10 (0x0A)| W/R Pﬁ\l{/—
#11 (0x0B)| W/R PA2_

<Description>
These registers need not to be changed from initial values when the digital microphone interface

is used.

<Reset Value>

All 0"

<Reset Conditions>
1. At power on resets

2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed
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7.5.5 PLL / Clock

PLL supports a reference frequency ranging from 2 MHz to 27 MHz; however, CLKI must be 24.576 MHz
when the device is used in SPI master mode.

7.5.5.1 PLL Block Diagram

CLKI [} goo

Pre—
Divider

PCREF

PLL

1010939
Aousnba./sseyd
dwng 934eyn
49314 doo]

Setting with
PLL_PREDIV

OOA

> PLLOUT

Fractional

Divider

Setting with
PLL_FBDIV
PLL_FRAC

Figure 7-2. PLL block diagram.
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7.5.5.2 PLL Output Frequency

PLL output frequency fycock [MHZz] can be determined as follows.

fCLKI

f -
PCREF " PLL_PREDIV

PLL_FRAC

fucock = Trcrer X (PLL_FBDIV +
VCOCK PCREF ( — 65536

)

@ PLL_PREDIV must be configured so that fpcrer becomes within the range of 1 MHz to 2
MHz.

The tables below show the PLL register setting values for each typical clock input frequency.

Table 7.2. PLL register settings for outputting 147.456 MHz

?;Z';:;g;t PLL_ | PLL_ | PLL_ | PLL_ | PLL_ | PLL_ PFLrIe_q(S:r:Fc);t
et PS INT | PREDIV | FBDIV | FRAC | FOUT bl
2M 0 0 1 73 47710 1 147.45599365
12M 1 0 11 135 | 11010 1 147.45599920

12.288M 1 1 7 84 0 1 147.45600000
24M 1 0 22 135 | 11010 1 147.45599920
24.576M 1 1 13 78 0 1 147.45600000
26M 1 0 22 124 | 50493 1 147.45600059

Table 7.3. PLL register settings for outputting 73.728 MHz

?;Z';:;g;t PLL_ | PLL_ | PLL_ | PLL_ | PLL_ | PLL_ PFLrIe_q(S:r:Fc);t
et PS INT | PREDIV | FBDIV | FRAC | FOUT bl
2M 0 0 1 36 56623 0 73.72799683
12M 1 0 11 67 38273 0 73.72799960

12.288M 1 1 7 42 0 0 73.72800000
24M 1 0 22 67 38273 0 73.72799960
24.576M 1 1 13 39 0 0 73.72800000
26M 1 0 15 42 35087 0 73.72800090
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7.5.5.3 PLL_PS
AREG |WR | D7 | D6 | D5 | D4 | D3 | D2 | DI DO
PLL_
#24 (0x18) | W/R P

<Description>

This register bit controls PLL prescaler (R divider).
When this bit is set to"0", set its corresponding PLL_PREDIV bit to "1" to calculate the PLL
output frequency.
Set this PLL_PS bit to "0" in LOWFIN mode.

"0": Prescaler not used

"1": Prescaler used (default)

<Reset Value>
npo

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed
7.5.5.4 PLL_INT
A REG W/R D7 D6 D5 D4 D3 D2 D1 DO
PLL_
#24 (0x18) | W/R INT

<Description>

Set this bit to "1" when the PLL output clock frequency is an integral multiple of its input clock.
Use PLL_FRAC ="0" when PLL_INT bit is "1" to calculate the PLL output frequency.
"0": Not in an integral multiple relation (default)

"1": In an integral multiple relation

<Reset Value>
IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed
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7.5.5.5 PLL_PREDIV
AREG [ WR | D7 D6 D5 D4 p3 | b2 | D1 DO
#25 (0x19) | W/R PLL_PREDIV[5:0]
<Description>
This register specifies the fpocrer clock division factor to the PLL input clock.
Do not set this register to "1" when the PLL_PS is set to "1".
<Reset Value>
II61h00II
<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
<Access During Power Save State>
Allowed
7.5.5.6 PLL_FBDIV
AREG | WR [ D7 D6 D5 p4 | b3 | b2 | D1 DO
#26 (Ox1A) [ W/R PLL_FBDIV[13:8]
#27 (0x1B) [ W/R PLL_FBDIV[7:0]

<Description>
These registers specify divider (integral part) values on the feedback path.
See 7.5.6 Clock Settings for the calculation formula.
Do not set this register to "1".
Do not set to "2" when you calculate Fraction (PLLO_INT ="0").

<Reset Value>
"14’h0000"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.5.7 PLL_FRAC

AREG |WR]| D7 | D6 D5 D4 | D3 | D2 D1 DO
#28 (0x1C) | W/R PLL_FRAC[15:8]
#29 (0x1D) | W/R PLL_FRAC[7:0]

<Description>
These registers specify divider (fractional part) values on the feedback path.
See 7.5.6 Clock Settings for the calculation formula.

<Reset Value>
"16’h0000"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed

7.5.5.8 PLL_FOUT

A _REG W/R D7 D6 D5 D4 D3 D2 D1 DO
#30(0x1E) | W/R PLL_FOUT

<Description>
This register bit selects a PLL output frequency of 73.728 MHz or 147.456 MHz.
Set this bit to "1" when F-DSP (FDSP_DIVR in A_REG#19) and C-DSP (CDSP_DIVR)
operation frequencies are generated from 147.456 MHz, and to "0" when they are generated from
73.728MHz.
"0": 73.728 MHz (default)
"1": 147.456 MHz

<Reset Value>
II61h00II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.6 Clock Settings

7.5.6.1 FDSP_DIVR

A _REG WR | D7 | D6 |D5 D4 D3 | D2 | D1 | DO
#19 (0x13) [ W/R | FDSP_DIVR[1:0]

<Description>
FDSP_DIVR register specifies F-DSP clock frequency as a fraction of the PLL output frequency.

F-DSP must be in Power Save State when changing this register.

Table 7.4. F-DSP clock frequency

F-DSP clock frequency
FDSP_DIVR | When PLL output is | When PLL output is
147.456 MHz 73.728MHz
“0": 1/1 147.456 MHz 73.728 MHz
“1": 1/2 73.728 MHz 36.864 MHz
“2":1/3 49.152 MHz 24.576 MHz
“3": 1/4 36.864 MHz 18.432 MHz

<Reset Value>
"2°b00"

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>
Allowed
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7.5.6.2 FREQ73M

A _REG W/R D7 D6 D5 D4 D3 D2 | D1 | DO
#19 (0x13) | W/R FREQ73M

<Description>

FREQ73M register must be set to a value which matches the PLL output frequency.
Mixer, SRC, B-DSP, and E-DSP block runs on a clock frequency determined by this value.

"0": when PLL output is 73.728MHz
"1": when PLL output is 147.456MHz

<Reset Value>
IIOII

<Reset Conditions>
1. On power-on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed
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7.5.6.3 CDSP_DIVR

A _REG WR | D7 | D6 D5 D4 D3 | D2 | D1 | DO
#19 (0x13) | W/R CDSP_DIVR[2:0]

<Description>
CDSP_DIVR register specifies C-DSP clock frequency as a fraction of the PLL output frequency.
C-DSP must be in Power Save State when changing this register.

Table 7.5. C-DSP clock frequency

C-DSP clock frequency

CDSP_DIVR | When PLL output is | When PLL output is
147.456 MHz 73.728 MHz
“0": 1/1 147.456 MHz 73.728 MHz
“1":1/2 73.728 MHz 36.864 MHz
“2":1/3 49.152 MHz 24.576 MHz
“3":1/4 36.864 MHz 18.432 MHz
“4":1/6 24.576 MHz 12.288 MHz
“5":1/8 18.432 MHz 9.216 MHz
“6": 1/16 9.216 MHz -
“7":. Reserved - -

<Reset Value>

||31b000||

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A

<Access During Power Save State>

Allowed
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7.6 MA_REG Details

7.6.1 Volume

7.6.1.1 ADI[0/1/2]_VINTP

MA_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO
#4.0x04) | WR | 0| Yrp | vinT | vint

<Description>
ADI[0/1/2] _VINTP registers enable and disable hardware volume change smoothing for each of
analog input ports, and volume changes with ADI[0/1/2]_VOL[0/1] are made smooth with a time
constant of 20 ms. Putting "0" in these registers disable the smoothing.

"0": Disable volume change smoothing
"1": Enable volume change smoothing (default)

<Reset Value>
All"1"

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.1.2  DIFI[0/1/2/3]_VINTP

MA_REG | W/R | D/ | D6 D5 D4 D3 D2 D1 DO
DIFI3_ | DIFI2_ | DIFIL_ | DIFIO_

#4 (0x04) | W/R VINTP | VINTP | VINTP | VINTP

<Description>
DIFI[0/1/2/3] _VINTP registers enable and disable hardware volume change smoothing for each
of digital input ports, and volume changes with DIFI[0/1/2/3]_VOL[0/1] are made smooth with a
time constant of 20 ms. Putting "0" in these registers disable the smoothing.

"0": Disable volume change smoothing

"1": Enable volume change smoothing (default)

<Reset Value>

All "1

<Reset Conditions>
1. On power—on resets

2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.6.1.3 DAO[O/1]_VINTP

MA_REG W/R | D7 | D6 D5 D4 D3 D2 D1 DO

DAO1_ | DAOO_
#5(0x05) | W/R VINTP | VINTP

<Description>
DAO[0/1]_VINTP registers enable and disable hardware volume change smoothing for each port
of analog output, and volume changes with DAO[0/1]_VOL[0/1] are made smooth with a time
constant of 20 ms. Putting "0" in these registers disable the smoothing.

"0": Disable volume change smoothing
"1": Enable volume change smoothing (default)

<Reset Value>
AII II1II

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.1.4  DIFO[0/1/2/3]_VINTP
MA REG | W/R | D7 | D6 | D5 D4 D3 D2 D1 DO
DIFO3_| DIFO2_| DIFOL_| DIFOO_
#5(0x05) | W/R VINTP | VINTP | VINTP | VINTP

<Description>
DIFO[0/1/2]_VINTP registers enable and disable hardware volume change smoothing for each of
digital output ports, and volume changes with DIFO[0/1/2]_VOL[0/1] are made smooth with a
time constant of 20 ms. Putting "0" in these registers disable the smoothing.

"0": Disable volume change smoothing

"1": Enable volume change smoothing (default)

<Reset Value>

A” ||1||

<Reset Conditions>

1. On power—on resets
2. When putting "1" in the software reset bit RST_A

3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.6.1.5 DIFI[0/1/2/3]_VSEP

MA_REG W/R D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
#6 (0x06) W | DIFIO_VSEP
#8 (0x08) W | DIFI1_VSEP
#10 (0x0A) W | DIFI2_VSEP
#12 (0x0C) W | DIFI3_VSEP

<Description>

Use this write-only register bit DIFIm_VSEP for each of ports [0/1/2/3] to control how input
volume level change tracks each other. The m in DIFIm_VSEP maps to the logical port number #0

through #3.

"0": Writing in DIFI[0/1/2/3]_VOLUO to change volume level makes DIFI[0/1/2/3]_VOL1 level
changed to the same level.
Writing in DIFI[0/1/2/3]_VOLL1 just changes DIFI[0/1/2/3]_VOLL1 level. (Default)

"1": Writing in DIFI[0/1/2/3]_VOL1 to change volume level makes DIFI[0/1/2/3]_VOLUO level
changed to the same level.
Writing in DIFI[0/1/2/3]_VOLO just changes DIFI[0/1/2/3]_VOLO level.

<Reset Value>

All 0"

<Reset Conditions>

1. At power on resets

2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.6.1.6 DIFI[0/1/2/3]_VOL[0/1]

MA_REG W/R D7 D6 | D5 | b4 | D3 | D2 | D1 | DO
#6 (0x06) | W/R DIFIO_VOLO[6:0]
#7 (0x07) | W/R DIFIO_VOL1[6:0]
#8 (0x08) | W/R DIFI1_VOLO[6:0]
#9 (0x09) | W/R DIFI1_VOL1[6:0]
#10 (Ox0A) | W/R DIFI2_VOLO[6:0]
#11 (0x0B) | W/R DIFI2_VOL1[6:0]
#12 (0x0C) | W/R DIFI3_VOLO[6:0]
#13 (0xOD) | W/R DIFI3_VOL1[6:0]

<Description>

Use these registers to set digital audio input #[0/1/2/3] volume levels.

Adjust this register value as input source level changes.
"7'h00": Mute the input
"7'h01" through "7'h72"; Attenuate or boost —95 dB through +18 dB in 1 dB step
"7'h72" to "7'h7F": Boost +18 dB
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Table 7.6. Digital Audio Input Gain setting

Setting value | Volume | Setting value | Volume | Setting value | Volume | Setting value | Volume

DEC | HEX Gain[dB] | DEC HEX | Gain[dB] | DEC | HEX | Gain[dB] | DEC HEX | Gain[dB]
0 7'h00 MUTE 32 7'h20 —-64 64 7'h40 -32 96 7'h60 0
1 7'h01 -95 33 7'h21 -63 65 7'h41 =31 97 7'h61 1
2 7'h02 -94 34 7'h22 -62 66 7'h42 =30 98 7'h62 2
3 7'h03 -93 35 7'h23 -61 67 7'h43 -29 99 7'h63 3
4 7'h04 -92 36 7'h24 -60 68 7'h44 -28 100 7'h64 4
5 7'h05 -91 37 7'h25 —-59 69 | 7'h45 -27 101 | 7'h65 5
6 7'h06 -90 38 7'h26 -58 70 7'h46 -26 102 7'h66 6
7 7'h07 -89 39 7'h27 -57 71 | 7'h47 -25 103 | 7'h67 7
8 7'h08 -88 40 7'h28 -56 72 7'h48 -24 104 7'h68 8
9 7'h09 -87 41 7'h29 =55 73 7'h49 =23 105 7'h69 9
10 | 7'h0OA -86 42 7'h2A —-54 74 | 7'h4A -22 106 | 7'h6A 10
11 7'h0B -85 43 7'h2B -53 75 | 7'h4B -21 107 | 7'h6B 11
12 | 7'hoC -84 44 7'h2C —-52 76 | 7'h4C -20 108 | 7'h6C 12
13 | 7'h0D -83 45 7'h2D —-51 77 | 7'h4D -19 109 | 7'h6D 13
14 | 7'hOE -82 46 7'h2E —-50 78 | 7'h4E -18 110 | 7'h6E 14
15 7'hOF -81 47 7'h2F —49 79 | 7'h4F -17 111 | 7'h6F 15
16 7'h10 —-80 48 7'h30 —-48 80 | 7'h50 -16 112 | 7'h70 16
17 7'h11 -79 49 7'h31 —47 81 | 7'h51 -15 113 | 7'h71 17
18 7'h12 -78 50 7'h32 —-46 82 | 7'h52 -14 114 | 7'h72 18
19 7'h13 -77 51 7'h33 —45 83 | 7'h53 -13 115 | 7'h73 18
20 7'h14 -76 52 7'h34 —44 84 | 7'h54 -12 116 | 7'h74 18
21 7'h15 -75 53 7'h35 —-43 85 | 7'h55 -11 117 | 7'h75 18
22 7'h16 -74 54 7'h36 —42 86 | 7'h56 -10 118 | 7'h76 18
23 7'h17 -73 55 7'h37 —41 87 | 7'h57 -9 119 | 7'h77 18
24 7'h18 -72 56 7'h38 -40 88 7'h58 -8 120 7'h78 18
25 7'h19 =71 57 7'h39 -39 89 7'h59 -7 121 7'h79 18
26 7'h1A -70 58 7'h3A -38 90 7'h5A -6 122 7'h7A 18
27 | 7'hiB —69 59 7'h3B -37 91 | 7'h5B -5 123 | 7'h7B 18
28 7'h1C -68 60 7'h3C -36 92 7'h5C -4 124 7'h7C 18
29 | 7'hiD -67 61 7'h3D -35 93 | 7'h5D -3 125 | 7'h7D 18
30 7'h1E —-66 62 7'h3E -34 94 7'h5E -2 126 7'h7E 18
31 7'h1F —65 63 7'h3F -33 95 | 7'h5F -1 127 | 7'h7F 18

<Reset Value>
All "7°h00"

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.6.1.7 ADI[0/1/2]_VSEP

MA_REG W/R D7 D6 | D5 [ p4 | D3 | D2 | D1 | DO
#14 (OXOE) | W | ADIO_VSEP
#16 (0x10) | W | ADI1_VSEP
#18 (0x12) | W | ADI2_VSEP

<Description>

Use this write-only register bit ADIm_VSEP for each of ports [0/1/2] to control how input volume
level change tracks each other. The m in ADIm_VSEP maps to the logical port number #0 through

#2.

"0": Writing in ADI[0/1/2]_VOLO to change volume level makes ADI[0/1/2]_VOLJ1 level
changed to the same level.
Writing in ADI[0/1/2]_VOL1 just changes ADI[0/1/2]_VOL1 level. (Default)

"1": Writing in ADI[0/1/2]_VOL.1 to change volume level makes ADI[0/1/2]_VOLO level
changed to the same level.
Writing in ADI[0/1/2]_VOLO just changes ADI[0/1/2]_VOLDO level.

<Reset Value>

All 0"

<Reset Conditions>

1. At power on resets

2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.6.1.8 ADI[0/1/2]_VOL[0/1]

MA_REG W/R D7 D6 | D5 | b4 | D3 [ D2 | D1 | DO
#14 (OxOE) | W/R ADIO_VOLO[6:0]
#15 (OXOF) | W/R ADIO_VOL1[6:0]
#16 (0x10) | W/R ADI1_VOLO[6:0]
#17 (Ox11) | W/R ADI1_VOL1[6:0]
#18 (0x12) | W/R ADI2_VOLO0[6:0]
#19 (0x13) | W/R ADI2_VOL1[6:0]

<Description>
Use these registers to set analog input #[0/1/2] volume levels.
Adjust this register value as input source level changes.
"7'h00": Mute the input
"7'h01" through "7'h72": Attenuate or boost —95 dB through +18 dB in 1 dB step
"7'h72" to "7'h7F": Boost +18 dB
See 7.6.1.6 DIFI[0/1/2/3]_VOL[0/1] for further information.

<Reset Value>
All "7°h00"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.1.9 DIFO[0/1/2/3]_VSEP

MA_REG W/R D7 D6 | D5 | b4 | D3 | D2 | D1 | DO
#20 (0x14) W | DIFOO_VSEP
#22 (0x16) W | DIFO1_VSEP
#24 (0x18) W | DIFO2_VSEP
#26 (0x1A) W | DIFO3_VSEP

<Description>

Use this write-only register bit DIFOm_VSEP for each of ports [0/1/2/3] to control how output
volume level change tracks each other. The m in DIFOm_VSEP maps to the logical port number
#0 through #3.

"0": Writing in DIFO[0/1/2/3]_VOLUO to change volume level makes DIFO[0/1/2/3]_VOL1

level changed to the same level.

Writing in DIFO[0/1/2/3]_VOLL1 just changes DIFO[0/1/2/3] _VOL1 level. (Default)
"1": Writing in DIFO[0/1/2/3]_VOL.L to change volume level makes DIFO[0/1/2/3]_VOLO

<Reset Value>

All 0"

<Reset Conditions>

1. At power on resets

level changed to the same level.
Writing in DIFO[0/1/2/3]_VOLUO just changes DIFO[0/1/2/3] _VOLO level.

2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.6.1.10 DIFO[0/1/2/3]_VOL[0/1]

MA_REG W/R D7 D6 | b5 | D4 | D3 | D2 | D1 | DO
#20 (0x14) | W/R DIFOO0_VOLO[6:0]
#21 (0x15) | W/R DIFOO0_VOL1[6:0]
#22 (0x16) | W/R DIFO1_VOLO0[6:0]
#23 (0x17) | W/R DIFO1_VOL1[6:0]
#24 (0x18) | W/R DIFO2_VOLO[6:0]
#25 (0x19) | W/R DIFO2_VOL1[6:0]
#26 (0x1A) | W/R DIFO3_VOLO[6:0]
#27 (0x1B) | W/R DIFO3_VOL1[6:0]

<Description>
Use these registers to set digital audio output #[0/1/2/3] volume levels.
"7'h00": Mute the output
"7'h01" through "7'h72": Attenuate or boost —95 dB through +18 dB in 1 dB step
"T'h72" to "7'h7F": Boost +18 dB
See 7.6.1.6 DIFI[0/1/2/3]_VOL[0/1] for further information.

<Reset Value>
All "7°h00"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.1.11 DAO[O/1]_VSEP

MA_REG W/R D7 D6 | b5 | D4 [ D3 | D2 | D1 | DO
#28 (0x1C) | W DAOO_VSEP
#30 (OX1E) | W DAO1_VSEP

<Description>
Use this write-only register bit DAOm_VSEP for each of ports [0/1] to control how output

volume level change tracks each other. The m in DAOm_VSEP maps to the logical port number
#0 through #1.
Writing in DAO[0/1]_VOLO to change volume level makes DAOJ[0/1] VOLL1 level

"0™

"1

<Reset Va
A” ||0n

changed to the same level.

Writing in DAO[0/1]_VOL1 just changes DAO[0/1]_VOL1 level. (Default)
Writing in DAO[0/1]_VOLL1 to change volume level makes DAOJ[0/1]_VOLO level

changed to the same level.

Writing in DAO[0/1]_VOLO just changes DAO[0/1]_VOLDO level.

lue>

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.1.12 DAO[0O/1]_VOL[O0/1]

MA_REG W/R D7 D6 | D5 [ p4 | b3 | D2 | D1 | DO
#28 (0x1C) | W/R DAOO_VOLO[6:0]
#29 (0x1D) | W/R DAOO_VOL1[6:0]
#30 (OX1E) | W/R DAO1_VOLO[6:0]
#31 (Ox1F) | W/R DAO1_VOL1[6:0]

<Description>
Use these registers to set analog output #[0/1] volume levels.
"7'h00": Mute the output
"7'h01" through "7'h72": Attenuate or boost —95 dB through +18 dB in 1 dB step
"7'h72" to "7'h7F": Boost +18 dB
See 7.6.1.6 DIFI[0/1/2/3]_VOL[0/1] for further information.

<Reset Value>
All "7°h00"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.1.13 LINK_LOCK

MA_REG W/R D7 D6 D5 D4 D3 D2 D1 DO

#71 (0x47) W/R LINK_LOCK

<Description>
LINK_LOCK register makes volume change smoothing starts of digital inputs and outputs wait
valid SRC outputs. When enabled, sound on the digital paths is muted until DPLL is locked.

"0": Do not wait valid SRC outputs. First volume register change starts smoothing (default)
"1": Wait valid SRC outputs. Smoothing starts when SRC starts working

<Reset Value>
IIOII

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.2 SWAP

7.6.2.1 ADI[0/1/2]_SWAP

MA_REG WR| D7 | b6 | D5 | b4 | D3 | D2 | D1 | DO
#32 (0x20) | W/R ADI1_SWAP[2:0] ADIO_SWAP[2:0]
#33 (0x21) | W/R ADI2_SWAP[2:0]

<Description>
Use this register to swap L and R channels on analog input path#[0/1/2].

Table 7.7. Lch/Rch Swap Settings

Setting Lelh il

Value
“0"” L R
“1” R L
“" MUTE MUTE
“3" L-R R-L
“q" L+R L+R
“5" (L+R)/2 (L+R)/2
“6" L L
“7" R R

<Reset Value>
All "3’b000"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.2.2  DAO[0/1]_SWAP
MA_REG WR | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
#34 (0x22) | W/R DAO1_SWAP[2:0] DAOO_SWAP[2:0]

<Description>

Use this register to swap L and R channels on analog output path #[0/1].

Table 7.8. Lch/Rch Swap Settings

S&;ng Lch Rch
“0" L R
“1" R L
“r MUTE MUTE
“3" L-R R-L
“4" L+R L+R
“5" (L+R)/2 (L+R)/2
“6" L L
“7" R R

<Reset Value>
All "3’b000"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.3 MIXER

Figure below shows the block diagram for the mixer.
The direction of signal flow is indicated by arrows.
Signals shown in purple and bold indicate control register names.
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Figure 7-3. MIXER block diagram.
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7.6.3.1 IN[O/1/2/3]_MSEP

MA_REG W/R D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
#35(0x23) | W | INO_MSEP
#37 (0x25) | W | IN1_MSEP
#39 (0x27) | W | IN2_MSEP
#41 (0x29) | W | IN3_MSEP

<Description>
Use this write-only register bit INm_MSEP for each of ports [0/1/2/3] to control how input
volume level change tracks each other. The m in INm_MSEP maps to the logical port number #0
through #3.

"0": Writing in IN[0/1/2/3]_MIXO0 to change volume level makes IN[0/1/2/3]_MIX1 level
changed to the same level.
Writing in IN[0/1/2/3]_MIX1 just changes IN[0/1/2/3]_MIX1 level. (Default)

"1": Writing in IN[0/1/2/3]_MIX1 to change volume level makes IN[0/1/2/3]_MIX0 level
changed to the same level.
Writing in IN[0/1/2/3]_MI1XO0 just changes IN[0/1/2/3]_MIXO level.

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.3.2 IN[O/1/2/3]_MIX[0/1]

MA_REG W/R D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
#35 (0x23) | W/R INO_MIXO0[6:0]
#36 (0x24) | W/R INO_MIX1[6:0]
#37 (0x25) | W/R IN1_MIX0[6:0]
#38 (0x26) | W/R IN1_MIX1[6:0]
#39 (0x27) | W/R IN2_MIX0[6:0]
#40 (0x28) | W/R IN2_MIX1[6:0]
#41 (0x29) | W/R IN3_MIX0[6:0]
#42 (0x2A) | W/R IN3_MIX1[6:0]

<Description>
Each channel on digital audio path #[0/1/2/3] can be routed to the mixer or not.
"0": Do not route to the mixer (Default)
"1": Route to the mixer

Which path each IN[0/1/2/3] ... controls is shown below, and ..._MIXO0 is for CHO or L channel,
and .._MIX1 is for CH1 or R channel.

4 N\
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Figure 7-4. MIXER audio paths

¢ NOTICE
Switching between sources without muting output may result in noise.
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Table below shows the relationship between register bits and sources.

Table 7.9. The relationship between register bits and sources

BIT Source
[6] ADI #2
[5] ADI #1
[4] ADI #0

[3] DIFI #3
[2] DIFI #2
[1] DIFI #1
[0] DIFI #0

<Reset Value>
All "7°h00"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.6.3.3 OuUT[0/.../5]_MSEP
MA_REG W/R D7 D6 | D5 | D4 | D3 | D2 | D1 | DO
#43 (0x2B) W | OUTO_MSEP
#47 (0x2F) W | OUT1_MSEP
#51 (0x33) W | OUT2_MSEP
#55 (0x37) W | OUT3_MSEP
#59 (0x3B) W | OUT4_MSEP
#63 (0x3F) W | OUT5_MSEP

<Description>
Use this write-only register bit OUTm_MSEP for each of ports [0/.../5] to control how output
volume level change tracks each other. The m in OUTm_MSEP maps to the logical port number
#0 through #5.

"0": Writing in OUT[0/.../5]_MIXO0 to change volume level makes OUT[0/.../5]_MIX1 level
changed to the same level.
Writing in OUTIO0/.../5]_MIX1 just changes OUT[0/.../5]_MIX1 level. (Default)

"1": Writing in OUT[0/.../5]_MIX1 to change volume level makes OUT[0/.../5]_MIXO level
changed to the same level.
Writing in OUTIO0/.../5]_MIXO0 just changes OUT[0/.../5]_MIXO0 level.

<Reset Value>
AII IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed

0 With "'0" being set, value in OUT[0/.../5]_MI1X0[10:0] and OUT[0/.../5]_MI1X1[10:0] are
updated when values are set to lower bytes, OUT[0/.../5]_MIX0[7:0].

0 With "'1" being set, values in OUT[0/.../5]_MI1X0[10:0] and OUTJ0/.../5]_MIX1[10:0] are
updated when values are set to lower bytes, OUT[0/.../5]_MIX1[7:0].
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7.6.3.4 ouT[o0/.../5]_MIX[0/1]

MA_REG W/R D7 D6 | D5 [ D4 | D3 [ D2 | D1 | DO
#43 (0x2B) | W/R | OUTO_MIX0[10:8]
#44 (0x2C) | W/R OUTO_MIX0[7:0]

#45 (0x2D) | W/R | | | | | OUTO_MIX1[10:8]
#46 (0x2E) | W/R OUTO_MIX1[7:0]
#47 (0x2F) | W/R | | | | | OUT1_MIX0[10:8]
#48 (0x30) | W/R OUT1_MIX0[7:0]
#49 (0x31) | W/R | | | | | OUT1_MIX1[10:8]
#50 (0x32) | W/R OUT1_MIX1[7:0]
#51 (0x33) | W/R | | | | | OUT2_MIX0[10:8]
#52 (0x34) | W/R OUT2_MIX0[7:0]
#53 (0x35) | W/R | | | | | OUT2_MIX1[10:8]
#54 (0x36) | W/R OUT2_MIX1[7:0]
#55 (0x37) | W/R | | | | | OUT3_MIX0[10:8]
#56 (0x38) | W/R OUT3_MIX0[7:0]
#57 (0x39) | W/R | | | | | OUT3_MIX1[10:8]
#58 (0x3A) | W/R OUT3_MIX1[7:0]
#59 (0x3B) | W/R | | | | | OUT4_MIX0[10:8]
#60 (0x3C) | W/R OUT4_MIX0[7:0]
#61 (0x3D) | W/R | | | | | OUT4_MIX1[10:8]
#62 (0x3E) | W/R OUT4_MIX1[7:0]
#63 (0x3F) | W/R | | | | | OUT5_MIX0[10:8]
#64 (0x40) | W/R OUT5_MIX0[7:0]
#65 (0x41) | W/R | | | | | OUT5_MIX1[10:8]
#66 (0x42) | W/R OUT5_MIX1[7:0]

<Description>
This register specifies digital audio output #[0/1/2/3/4/5] sources mixing.

"0": Mixing not used (default)
"1": Mixing used

@ For the relationship between OUT[0/.../5]_MIX (0/1) and channels, see figure in 7.6.3.2
INJ[0/1/2/3]_MIX[0/1].

OUT[0/.../5]_MIX0:CHO (Lch),
OUT[0/.../5]_MIX1:CH1 (Rch)

0 Noise may be generated when switching on and off of sources not muted.

0 The update timing varies depending on OUT[0/.../5]_MSEP register setting.
See 7.6.3.3 OUTI0/.../5]_MSEP for details.

0 In writes, 11 bits must be specified in big-endian byte order.
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Table below shows the relationship between register bits and sources.

Table 7.10. The relationship between register bits and sources

BIT Source
[10] AEQ #3
[9] AEQ #2
[8] AEO #1
[7] AEO #0
[6] ADI #2
[5] ADI #1
[4] ADI #0
[3] DIFI #3
[2] DIFI #2
[1] DIFI #1
[0] DIFI #0
AEQ: AudioEngine HD output source

<Reset Value>
All "11°h000"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.7 E_REG Details
7.7.1 Oversampling Filter(OSF)

7.7.1.1 OSF[0/1]_MN

E_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO
OSF1_| OSFO_
#2 (0x02) | W/R IN N

<Description>
OSF[0/1]_MN register switches if oversampling filters on DAC#0-1 paths work on stereo
samples of mono samples. When working on mono samples, the filter takes input from the left
channel, filters it, and outputs in both left and right channels.

"0": Stereo
"1": Mono

<Reset Value>
All 0"

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.7.1.2 OSF[0/1]_ENB
E_REG W/R D7 D6 D5 D4 D3 D2 D1 DO
OSF1_| OSFO_
#2 (0x02) W/R ENB ENB

<Description>
OSF[0/1]_ENB register enables or disables each of the oversampling filter and its associated

processing on DAC#0-1 paths.

"0": Disable oversampling filter processing. Output is fixed to zero

"1": Enable oversampling filter processing

<Reset Value>

A” ||0||

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.7.1.3 OSF[0/1]_SEL

EREG |WHR | D7 D6 D5 D4 D3 [ D2 D1 [ DO
#8 (0x08) [ W/R OSF1_SEL[1:0]| OSFO_SEL[1:0]

<Description>
This register selects oversampling filter types for the path DAC #0-1.

"0": Brick wall (Sharp Roll-Off) / Linear Phase

"1": Slow Roll-Off /Minimum Phase 1

"2": Brick wall (Sharp Roll-Off) / Minimum Phase

"3": Slow Roll-Off / Minimum Phase 2(default)

<Reset Value>
All "2’b11"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A

3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.7.2 DC Blocking Filters
DC blocking filters block direct current components on DAC#0-1, ADC#0-2 paths.
7.7.2.1 DAC_DCC[0/1]_SEL
E_REG W/R | D7 D6 D5 D4 D3 [ D2 D1 | DO
3003 | wiR Bl

<Description>
This register selects a cutoff frequency of DC blocking filters. (for the path DAC #0-1)

Table 7.11. DC blocking filter cutoff frequency

Setting DAC_DCC1_SEL | DAC_DCCO_SEL
Value
“gr 350 Hz 75 Hz
uq 75 Hz 1.8 Hz
“2" (default) 1.8 Hz 1 Hz
/13" OFF OFF

<Reset Value>
All "2’b10"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.7.2.2 ADC_DCC[0/1/2]_SEL
EREG [WwW/R | D7 D6 D5 | D4 D3 [ D2 D1 | DO
ADC_DCC2 ADC_DCC1 ADC_DCCO
#48 (0x30) | W/R SEL[1:0] SEL[1:0] SEL[1:0]

<Description>
This register selects a cutoff frequency of DC blocking filters. (for the path ADC #0-2)
"0": 75 Hz

"1": 10 Hz (default)

"2": 3 Hz

"3": OFF

<Reset Value>
All "2’b01"

<Reset Conditions>
1. At power on resets

2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.7.3 PDM Interface
7.7.3.1 PDM_STWAIT
E_REG W/R | D7 D6 D5 D4 D3 | D2 D1 DO
#71 (0x47) W/R PDM_STWAIT[1:0]

<Description>

PDM_STWAIT registers specify a wait time after PDM[0/1]_START registers become "1" to
ignore input samples. Start sending clocks on the interface makes some digital microphones send

invalid samples, so use this register to ignore them.

"0": No wait

"1": 1 ms

"2": 10 ms (default)
"3": 20 ms

<Reset Value>
II21b10II

<Reset Conditions>

1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.7.3.2 PDM_MODE
E_REG W/R | D7 D6 D5 D4 D3 D2 D1 | DO
#71 (0x47) W/R PDM_MODE[1:0]
<Description>

PDM_MODE register selects digital microphone interface clock output frequency (PA/DMCK)

"0": 3.072 MHz (= 64fs_gy) (default)
"1 6.144 MHZ (= 128fs_sy)
"2 3,072 MHZ (= 64fs_gy)
"3": 1,536 MHz (= 32fs_sy)

<Reset Value>

"2’h00"

<Reset Conditions>

1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.7.3.3  PDM[0/1]_START
E_REG W/R D7 D6 | D5 | D4 D3 D2 D1 | DO
PDM1_ PDMO_
#72.(0x48) | W/R | grpRT START

<Description>
PDM[0/1]_START register starts and stops digital microphone interfaces. Note, starting the

interface needs DSF[0/1/2] _ENB register (E_REG#41, 43, 45) to be set.
"0": Stop (default)

"1": Start

<Reset Value>

A” ||0||

<Reset Conditions>

1. On power—on resets

2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>

Not allowed
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7.7.3.4 PDM[0/1]_LOAD_TIM

E_REG W/R D7 D6 | D5 | D4 D3 D2 | D1 | DO

#72 (0x48) W/R PDM1_LOAD_TIM[2:0] PDMO_LOAD_TIM[2:0]

<Description>
PDM[0/1]_LOAD_TIM register selects what DMCK clock timing is used to sample DMDIN
signal in on the digital microphone interface.

Table 7.12. DMDIN Signal Fetch Timing

Select Sample timing
“0" On DMCK rising edge
“1" On 27 ns before DMCK rising edge
“2" On 27 ns  after DMCK rising edge
“3" On 54 ns before DMCK rising edge
“4" On 54 ns after DMCK rising edge
“5" On 81 ns before DMCK rising edge
“6" On 81 ns after DMCK rising edge
“7" On 108 ns before DMCK rising edge

The selects "5"-"7" cannot be used when running on 128fs.

The select timings are shown below with a 128fs example.

PDM[0/1]_LOAD_TIM

"3" o "2t "4t

LILLY

e L AR
128fs

DMDIN
128fs

Figure 7-5. Digital microphone interface (128fs).

<Reset Value>
All "3’b000"

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed

0 Set ""1" to this register when an ADX path is used.
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7.7.3.5 PDMO[L/R]_FINE_DLY, PDM1[L/R]_FINE_DLY

E_REG WR| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
#73 (0x49) | W/R PDMOL_FINE_DLY[5:0]
#74 (0x4A) | W/R PDMOR_FINE_DLY[5:0]
#75 (0x4B) | W/R PDM1L_FINE_DLY[5:0]
#76 (0x4C) | W/R PDM1R_FINE_DLY[5:0]

<Description>
PDMI[O/1][L/R]_FINE_DLY registers specify a delay in sample time to adjust the phase
difference among digital microphone inputs. The downsampling filter gets input samples delayed
by the amount specified in these registers. One sample time is determined by the frequency set in
PDM_MODE register.

<Reset Value>
All "6’h00"

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit RST_A
3. When putting "1" in the software reset bit RST_M

<Access During Power Save State>
Not allowed
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7.8 ANA_REG Details

7.8.1 Hardware ID

7.8.1.1 ANA_ID

ANA_REG | WR | D7 | D6 | D5 | D4 | D3 | D2 D1 | DO

#0 (0x00) | R ANA_ID[7:0]

<Description>
This register shows hardware ID and chip revision. Read only.

<Reset Value>
II81hAOII

<Reset Conditions>

<Access During Power Save State>
Allowed

7.8.2 Soft Reset

7.8.2.1

ANA_RST

ANA_REG

W/R

D7

D6

D5

D4

D3

D2

D1

DO

#1 (0x01)

W/R

ANA_RST

<Description>
This register bit allows software programs to initialize ANA_REG registers in analog part.
Putting "1™ in this bit resets all the ANA_REG registers except this bit.
Put "1" in both of ANA_RST and CD_RST bits to reset all the registers (except those in the host
controller interface) in analog part.
"0": Software reset released
"1": Software reset applied (default)

<Reset Value>
Illll

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed
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7.8.3 Power Management

7.8.3.1 AP_LDOA

ANA_REG | W/R | D7 D6 D5 D4 D3 D2 D1

DO

AP_
#2 (0x02) | W/R . DOA

<Description>
This register bit enables or disables built-in low dropout regulator LDOA.
When enabling (putting O in this bit) the regulator, wait 3 ms before going on.
"0": ON
"1": OFF (default)

<Reset Value>
II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.3.2 AP_LDO12

ANA_REG | W/R | D7 D6 D5 D4 D3 D2 D1

DO

AP_
#2 (0x02) | W/R LDO12

<Description>
This register bit enables or disables built-in low dropout regulator LDO12.
When enabling (putting O in this bit) the regulator, wait 1 ms before going on.
"0": ON
"1": OFF (default)

<Reset Value>
II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.3.3 AP_VR
ANA_REG | W/R | D7 D6 D5 D4 D3 D2 D1 DO
AP_
#2 (0x02) | W/R VR

<Description>

This register bit selects ON or OFF for VREF.

"0": ON

"1": OFF (default)

<Reset Value>

1

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>

Allowed
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7.8.3.4 AP_MC[1/2/3/4]

ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO
AP_ AP_ AP_ AP_

#6 (0x06) | WR | 'mca | mMc3 | mc2 | mct

<Description>
This register bit selects ON or OFF for the microphone input blocks (MIC[1/2/3/4]).

AP_MC1 bit corresponds to MIC1, AP_MC?2 bit to MIC2, AP_MC3 bit to MIC3, and AP_MC4

bit toMICA4.
“0": ON
“1": OFF (default)

<Reset Value>
All"1"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.3.5 AP_MB[1/2/3]

ANA_REG | W/R | D7 D6 D5 D4 D3 D2 D1 DO
AP_ | AP_ | AP_
#6 (0x06) | W/R MB3 | MB2 | MB1

<Description>
This register bit selects ON or OFF for microphone bias (MBS[1/2/3]).
AP_MB1 bit corresponds to MBS1, AP_MB2 bit to MBS2, and AP_MB3 bit to MBS3.
"0": ON
"1": OFF (default)

<Reset Value>
AII II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.3.6 AP_AD[L/R/M/X]

ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO
AP AP AP

#7 (0x07) | W/R ADM | ADR | ADL
#55 (0x37) | W/R ;\gy

<Description>
Use these registers to switch each AD converter block (ADC_[L/R/M/X]) on or off.
AP_ADL switches Lch ADC; AP_ADR, Rch; AP_ADM, Mch (the third channel); and AP_ADX,
Xch (the fourth channel).
Wait for 75 ms right after this bit is set to "0" (ON).
"0": ON
"1": OFF (default)

<Reset Value>
All"1"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.3.7 AP_LDOCP

ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO

AP_
LDOCP

#55 (0x37) | W/R

<Description>
Use this register to switch the on-chip LDOCP on or off.
"0": ON
"1": OFF (default)

<Reset Value>
II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.3.8 LO1[L/R]_BUSY, LO2[L/R]_BUSY

ANA_REG [ W/R D7 D6 D5 D4 D3 D2 D1 DO

LO2R_ | LO2L_ | LO1R_ | LO1L_
BUSY | BUSY | BUSY | BUSY

#12 (0x0C) | R

<Description>
These registers show line out volume interpolation and output offset cancel processing status.
Read only.
LO1[L/R]_BUSY bit corresponds to LINEOUT1 Lch/Rch and LO2[L/R]_BUSY bit to
LINEOUT?2 Lch/Rch.
"0": Processing completed
"1": Processing in progress

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.3.9 VREF_RDY

ANA_REG | W/R | D7 D6 D5 | D4 | D3 | D2 | D1 | DO
#45 (0x2D) | R VREF_RDY

<Description>
This register bit indicates VREF voltage has reached its nominal value. Read only.
You can read "1" from the register when the VREF reaches the voltage.
"0": Not ready
"1": Ready.

<Reset Value>
IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.3.10 LO[1/2]RDY_J[L/R]

ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO
#46 (Ox2E) R LOZEDY LOZTDY LOlI;DY LOlIEDY

<Description>

This register bit indicates the offset cancelling on line out pins (LINEOUT[1/2]) has completed.

Read only.

LO1RDY_[L/R] bit corresponds to LINEOUT1 Lch/Rch and LO2RDY _[L/R] bit toLINEOUT?2

Lch/Rch.
"0": Not ready or the offset cancelling not implemented
"1": Ready

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.3.11 LDO[A/18/CP/12]_RDY

D1

DO

ANA_REG | W/R D7 D6 D5 | D4 D3 D2
LDOCP | LDO18 LDOA | LDO12
#57(0x39) [ R _RDY _RDY _RDY| _RDY

<Description>
These read-only registers show if each LDO regulator is ready for use or not.
"0": Not ready
"1": Ready

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.4 Mic Bias Controls

7.8.4.1 MBSEL[1/2/3]

ANA_REG [ W/R | D7 | D6 D5 | D4 D3 | D2 D1 | DO
#13 (0x0D) | W/R MBSEL3[1:0] | MBSEL2[1:0] | MBSEL1[1:0]

<Description>
Each register selects a microphone bias (MBS[1/2/3]).
MBSEL1 bit corresponds to MBS1, MBSEL?2 bit to MBS2, and MBSELS3 bit to MBS3.
"0": 2.0 V (default)
"1": Reserved
"2 2.7V
"3":1.8V

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.4.2 MBS[1/2/3]_DISCH

ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO

MBS3_ | MBS2_ | MBS1_
#14 (OXO0E) | W/R DISCH | DISCH | DISCH

<Description>
Putting "1™ in this bit pulls down the microphone bias output (MBS[1/2/3]) to the ground when
the microphone is not used.
MBS1_DISCH bit corresponds to MBS1, MBS2_DISCH bit to MBS2, and MBS3_DISCH bit to
MBS3.
"0": High impedance state (default)
"1": Microphone bias output pulled down

<Reset Value>
All"0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.5 Pin Function Controls

7.8.5.1 DIF_LO[1/2]

ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO

#24 (0x18) | W/R DIF_LO2 | DIF_LO1

<Description>
These register bits configure line out pin pairs (LINEOUT[1L/1R/2L/2R]) to be used for stereo
signal outputs or for a differential signal output.
DIF_LO1 bit configures LINEOUTL1[L/R] pair and DIF_LO2 bit, LINEOUT2[L/R] pair.

"0": Stereo signal outputs (default)
"1": A differential signal output

<Reset Value>
AII IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.5.2 MC[1/2/3/4]SNG

ANA_REG | W/R D7 D6 D5 D4 D3 | D2 | D1 DO

#44 (0x2C) | W/R | MC4SNG [ MC3SNG | MC2SNG [ MC1SNG

<Description>
Use these register to switch single-ended or differential signaling for microphone input
(MIC[1/2/3/4)).
Use MC1SNG for MIC1, MC2SNG for MIC2, and so on.

"0": Differential signaling (default)
"1": Single-ended signaling
<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.6 VOLUME
7.8.6.1  MC[1/2/3/4]VOL
ANA_REG |W/R| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
#27 (0x1B) | W/R MC1VOL[5:0]
#28 (0x1C) | W/R MC2VOL[5:0]
#29 (0x1D) | W/R MC3VOL[5:0]
#30 (Ox1E) | W/R MC4VOL[5:0]

<Description>
Use these registers to set microphone input path gains.
MC1VOL: MIC1
MC2VOL: MIC2
MC3VOL: MIC3
MC4VOL: MIC4
AP_MCI[1/2/3/4] must be "1" when changing MC[1/2/3/4]VOL.

The value in these register maps to the gain (Mute, —30 dB to +30 dB) as follows.

Table 7.13. Microphone Input Path Gain Setting

Setting | VOLUME | Setting | VOLUME | Setting | VOLUME | Setting | VOLUME

value [dB] value [dB] value [dB] value [dB]
0 Mute 16 -17.0 32 -1.0 48 15.0
1 Mute 17 -16.0 33 0.0 49 16.0
2 Mute 18 —15.0 34 1.0 50 17.0
3 -30.0 19 -14.0 35 2.0 51 18.0
4 -29.0 20 -13.0 36 3.0 52 19.0
5 -28.0 21 -12.0 37 4.0 53 20.0
6 -27.0 22 -11.0 38 5.0 54 21.0
7 —26.0 23 -10.0 39 6.0 55 21.5
8 —25.0 24 -9.0 40 7.0 56 22.0
9 —24.0 25 -8.0 41 8.0 57 22.5
10 —23.0 26 -7.0 42 9.0 58 23.0
11 -22.0 27 -6.0 43 10.0 59 23.5
12 -21.0 28 -5.0 44 11.0 60 24.0
13 —20.0 29 -4.0 45 12.0 61 26.0
14 -19.0 30 -3.0 46 13.0 62 28.0
15 —18.0 31 -2.0 47 14.0 63 30.0

<Reset Value>

All "6°h00"

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>

Allowed
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7.8.6.2 ALAT_LO[1/2]

ANA_REG | W/R D7 D6 | D5 [ D4 | D3 | D2 | D1 | DO
#36 (0x24) | W/R | ALAT_LO1

#38 (0x26) | W/R | ALAT_LO2

<Description>
With the bit "1", LO[1/2]VOL_L and LO[1/2]VOL_R setting values become available at the same
time when LO[1/2]VOL_R is written. Write values to LO[1/2]VOL_L then LO[1/2]VOL_R.
If writes to LO[1/2]VOL_L and ALAT_ LO[1/2] (= "1") occur at the same time, values written to
LO[1/2]VOL_L will be available for processing after LO[1/2]VOL_R is written.
With the bit "0", the setting values become available right after each value is written.

<Reset Value>
All "1

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.6.3  LO1VOL_[L/R]
ANA_REG | W/R D7 D6 | D5 [ D4 | D3 | D2 | D1 | DO
#36 (0x24) | W/R LO1VOL_L[6:0]
#37 (0x25) | W/R LO1VOL_R[6:0]

<Description>
The registers are used for setting volume level for Line Output 1 (LINEOUT1).
LO1VOL_L is provided for Lch, LO1VOL_R Rch.
Table below shows the relationship between setting values and volume level (Mute, —36 dB to 0 dB).

Table 7.14. LINEOUT1 Gain Setting

Setting VOLUME Setting VOLUME Setting VOLUME Setting VOLUME

value [dB] value [dB] value [dB] value [dB]
0 Power Save 32 64 —19.00 96 -3.75
1 33 65 —18.00 97 -3.50
2 34 Mute 66 —-17.00 98 -3.25
3 35 67 —16.00 99 —3.00
4 36 68 —15.50 100 —-2.75
5 37 69 —15.00 101 —-2.50
6 38 70 —-14.50 102 —-2.25
7 39 71 —-14.00 103 —-2.00
8 40 72 —13.50 104 -1.75
9 41 Reserved 73 —13.00 105 —-1.50
10 42 74 —12.50 106 —-1.25
11 43 75 —12.00 107 —-1.00
12 44 76 —-11.50 108 -0.75
13 45 77 —11.00 109 —-0.50
14 46 78 —-10.50 110 -0.25
15 47 —36.00 79 —-10.00 111 0.00
16 Mute 48 —-35.00 80 -9.50 112
17 49 —34.00 81 -9.00 113
18 50 —33.00 82 -8.50 114
19 51 —32.00 83 —8.00 115
20 52 —31.00 84 —-7.50 116
21 53 —30.00 85 —7.00 117
22 54 —29.00 86 —-6.50 118
23 55 —28.00 87 -6.00 119 Reserved
24 56 —27.00 88 -5.75 120
25 57 —26.00 89 -5.50 121
26 58 —25.00 90 -5.25 122
27 59 —24.00 91 -5.00 123
28 60 —23.00 92 -4.75 124
29 61 —22.00 93 -4.50 125
30 62 —-21.00 94 —-4.25 126
31 63 —20.00 95 -4.00 127

<Reset Value>
All "7°h00"

<Reset Conditions>
1. At power on resets

2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.6.4 LO2VOL_J[L/R]

ANA_REG | W/R D7 D6 | D5 [ D4 | D3 | D2 | D1 | DO
#38 (0x26) | W/R LO2VOL_L[6:0]
#39 (0x27) | W/R LO2VOL_R[6:0]

<Description>
The registers are used for setting volume level for Line Output 2 (LINEOUT?2).
LO2VOL_L is provided for Lch, LO2VOL_R Rch.
Table below shows the relationship between setting values and volume level (Mute, —36 dB to 0
dB).
See 7.8.6.3 LO1VOL_[L/R].

<Reset Value>
All "7°h00"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed

7.8.6.5 SVOL_LO[1/2]

ANA_REG | W/R| D7 D6 D5 D4 D3 D2 D1 DO

SVOL | svoL
#41 (0x29) | W/R _Lo2 | _Lot

<Description>
SVOL_LO[0/1] registers enable or disable hardware volume change smoothing for volume
changes with LO[1/2]VOL_[L/R]. SVOL_LO1 register controls LINEOUT1 output smoothing
while SVOL_LO2 register controls LINEOUT2 output smoothing.

"Q": Disable volume change smoothing
"1": Enable volume change smoothing (default)

<Reset Value>
AII Illll

<Reset Conditions>
1. On power—on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>
Allowed
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7.8.7 ANALOG MIXER

7.8.7.1  AD[L/R/M/X]_M[1/2/3/4]MIX

ANA_REG | W/R | D7 D6 D5 D4 | D3 | D2 | Di 20
#48 (0630) | WR | \anise | mawix | Momiix |manix

#49 (031) | WR | \nais | mamix | Momix |mamix

#50 (032) | WR | jnanr | mamix | Momix |mimix

#56 (0632) | WR | \nanix | mamix | Momix |mamix

<Description>

This register selects which microphone inputs should be fed to mixers for further processing in
AD converter (ADC_[L/R/M/X]).

ADL_M1MIX, for example, is used for MIC1 input mixing for ADC_L.

"0": Mixing not used (default)

"1": Mixing used

<Reset Value>
AII IIOII

<Reset Conditions>
1. At power on resets

2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>

Allowed
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7.8.8 CHARGE PUMP
7.8.8.1 LDOCP_LIM_ON
ANA_REG | W/R D7 D6 D5 D4 D3 D2 D1 DO
LDOCP_
#58 (0x3A) | W/R LIM_ON

<Description>

Use this register to enable or disable LDOCP output current limiter.

"0": Limiter OFF (default)
"1": Limiter ON

<Reset Value>

||On

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit ANA_RST

<Access During Power Save State>

Allowed
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7.9 CD_REG Details

7.9.1 Soft Reset

7.9.1.1 CD_RST

CD_REG W/R D7 D6 D5 D4 D3 D2 D1 DO

#1 (0x01) | W/R CD_RST

<Description>
This register bit allows software programs to initialize CD_REG registers in the analog part.
Putting "1" in this bit initialize all the CD_REG registers but this bit.
Putting "1" in both bits of CD_RST and ANA_RST initializes all the analog part registers (accept
those in the host controller interface).
"0": Idle state
"1": Initialize CD_REG registers (default)

<Reset Value>
npo

<Reset Conditions>
At power on resets

<Access During Power Save State>
Allowed
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7.9.2 Power Management

See the table below to configure registers for each signal path and application to enable clocks when
starting analog blocks. Setting to "0" enables clock signals. Cells with 0" indicate registers to be set.

Table 7.15. Register Settings for each Signal Path / Application

. DP_ | DP_ | DP_ | DP_ | DP_ | DP_ | DP_ | DP_ | DP_

Register)  Apc | AD AD | ADC |DAC | DAC | PDM | PDM | PDM

Signal Path s CLE ouT 0 i CK ADC | DAC

CD_REG#40 CD_REG#2

DACO (LO1) * = = - 5 5 S — -
DACI (LO2) * * * * - 0 0 - :
ADC [L/R/M] * * * 0 > = 0 5 -
ADC [X] 0 0 0 * * * * * =
Offset Cancel * * * * 0 0 0 0 0

7.9.2.1 DP_ADC

CDREG |W/R| D7 ] D6 | D5 | D4 | D3 D2 D1 DO
DP_
#2 (0x02) | W/R ADC

<Description>
This register bit controls clock signals in ADC block.
This bit must be "0" when using line level inputs, and microphone inputs, and also when using
speaker or during output offset cancelling.
"0": Clock running
"1": Clock stopped (default)

<Reset Value>
npo

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed
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7.9.2.2 DP_DAC[0/1]

CD_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO

DP_ | DP_
#2 (0x02) [ W/R DAC1 | DACO

<Description>
This register bit controls clock signals in DAC block (DAC[0/1]).
Put 0" in both DP_DACO and DP_DAC1 when using DACO path (Headphone / Receiver / Line
Out 1).
"0": Clock running
"1": Clock stopped (default)
How DACO and DAC1 paths (Speaker/Line Out 2) are used determines which values to use as

follows.
Table 7.16. DAC clock setting
DAC1 Path
Used Not Used
DP_DACO = “0" DP_DACO = “0"
Used " ” " ”
DACO Path DP_DAC1 =“0 DP_DAC1 =“0
Not Used DP_DACO = “1" DP_DACO = “1"
DP_DAC1 = “0" DP_DAC1 = “1"

<Reset Value>
AII II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed

7.9.2.3 DP_PDMCK

CD_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO
DP_
#2 (0x02) [ W/R PDMCK

<Description>
This bit controls the gating of PDM clock signal coming from digital part to analog part.
"0": Not gated (clock comes from digital part)
"1": Gated (clock not comes from digital part) (default)

<Reset Value>
np

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed
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7.9.2.4 DP_PDMADC

CD_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO

DP_
#2 (0x02) | W/R PDMADC

<Description>
This bit controls the gating of PDM data signal going to digital part from analog part.
"0": Not gated (data goes to digital part)
"1": Gated (data not goes to digital part) (default)

<Reset Value>
npo

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed

7.9.2.5 DP_PDMDAC

CD REG | WR | D7 | D6 | D5 D4 | D3 D2 D1 DO
DP_
#2 (0x02) | W/R PDMDAC

<Description>
This bit controls the gating of PDM data signal coming from digital part to analog part.
"0": Not gated (data comes from digital part)
"1": Gated (data not comes from digital part) (default)

<Reset Value>
II1II

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed

6MUB836A21 125



7 Register Descriptions YMU836
7.9.2.6 DP_ADCX
CD_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO
DP_
#40 (0x28) [ W/R ADCX
<Description>
Use this register to control ADC_X block clock gating.
"0": Enable the clock to the block
"1": Disable the clock to the block (default)
<Reset Value>
npo
<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST
<Access During Power Save State>
Allowed
7.9.2.7 DP_ADCLK
CD_REG W/R | D7 D6 D5 D4 D3 D2 D1 DO
DP_
#40 (0x28) [ W/R ADCLK

<Description>
Use this register to control ADCLK block clock gating.

"0": Enable the clock to the block
"1": Diablo the clock to the block (default)

<Reset Value>
Illll

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed
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7.9.2.8

DP_ADOUT

CD_REG

W/R

D7

D6

D5

D4

D3

D2

D1

DO

#40 (0x28)

W/R

DP_
ADOUT

<Description>

Use this register to mask ADOUT pin outpult.
"0": Enable the output

"1": Mask the output (output fixed) (default)

<Reset Value>

1

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>

Allowed

7.9.2.9

DP_CLKI

CD_REG

W/R

D7

D6

D5

D4

D3

D2

D1

DO

#41 (0x29)

W/R

DP_CLKI

<Description>
Use this register to gate the clock fed to the embedded microcontroller from CLKI pin. The gating
is valid when the device is in slave mode. You can read and write this register in the master mode,

though it does not control the gating.

"0": Enable CLKI clock to the embedded microcontroller

(default)

"1": Disable CLKI clock to the embedded microcontroller

<Reset Value>

0

<Reset Conditions>

1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>

Allowed
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7.9.3 GPIO(GPIO[0/1/2/3]) Pin Controls
7.9.3.1 EIRQGPIO

CDREG |W/R| D7 | D6 | D5 | D4 D3 D2 D1 DO
#43 (0x2B) | W/R EIRQGPIO

<Description>
Use this register to mask those interrupt requests made with GPIO[0/1/2/3] input.
Other requests to the embedded microcontroller (on Interrupt 1) will not be masked.

"0": Mask GPIO interrupt requests

"1": Allow GPIO interrupt requests
When this register "1", the signal on those GPIO pins enabled with GP10[0/1/2/3]_INTE flags
interrupts the microcontroller.

<Reset Value>
IIOII

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed

7.9.3.2 GP[0/1/2/3]_INTE

CDREG |W/R | D/ | D6 | D5 D2 D3 | D2 | DL | DO
#44 (0x2C) | W/R fﬁ%
#45 (0x2D) | W/R fﬁ%g
#46 (0x2E) | WR | S0
#47 (0x2F) | WR | S22

<Description>
Use these register to allow interrupts with GPIO[0/1/2/3] inputs

"0": Do not use the GPIO input for interrupts (default)
"1": Use the GPIO input for interrupts

<Reset Value>
All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed
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7.9.3.3 GP[0/1/2/3]_DDR
CDREG |W/R| D’/ | D6 | D5 D2 D3 | D2 | DL | DO
#44 (0x2C) | W/R %ngﬁ
#45 (0x2D) | W/R %Fgﬁ
#46 (0x2E) | W/R %Fgﬁ
#47 (0x2F) | W/R %Fg’ﬁ

<Description>

Use these registers to configure the port GPIO[0/1/2/3] to be used as an input or output.

"0": Input port (default)
"1": Output port

<Reset Value>

All 0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>

Allowed
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7.9.3.4 GP[0/1/2/3]_DATA
CDREG |W/R] D’/ ] D6 ] D5 D2 D3 | D2 | DI | DO
#44 (0x2C) | W/R SKQK
#45 (0x2D) | W/R SK#K
#46 (0x2E) | W/R SK%K
#47 (0x2F) | W/R SK%

<Description>

+ For the port configured as an input (GP[0/1/2/3]_DDR ="0")

This register shows GPI0O[0/1/2/3] logic level. The value may be masked or inverted as follows.

GP[0/1/2/3]_MSK (CD_REG #44-47) (to mask )
GP[0/1/2/3]_INV (CD_REG #44-47) (to invert)
+ For the port configured as an output (GP[0/1/2/3]_DDR ="1")
GPI10[0/1/2/3] pin is driven to the logic level value in these registers.

<Reset Value>

All 0"

<Reset Conditions>
1. At power on resets

2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>

Allowed
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7.9.3.5 GP[0/1/2/3]_MSK
CDREG |W/R| D’/ | D6 | D5 D2 D3 | D2 | DL | DO
#44 (0x2C) | W/R (E/IPSOPZ
#45 (0x2D) | W/R (E/IPSIK_
#46 (0x2E) | W/R f,lpszg
#47 (0x2F) | W/R (E/IPSBK_

<Description>
For GPIO[0/1/2/3] configured as an input (GP[0/1/2/3]_DDR = "0"), use these registers to mask
the input. Writing GP[0/1/2/3]_MSK "1" masks the GP10[0/1/2/3] input, makes it always read as

"0". These registers are not used when configured as an output (GP[0/1/2/3]_DDR = "1").
"0": Do not mask GPIO[0/1/2/3] input

"1": Mask GP10[0/1/2/3] input (default)

<Reset Value>

All "1

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>

Allowed

6MUB836A21

131



7 Register Descriptions YMU836

7.9.3.6 GP[0/1/2/3]_INV

CDREG |W/R| D’/ | D6 | D5 D2 D3 | D2 | DL | DO

#44 (0x2C) | W/R ?m_
#45 (0x2D) | W/R ﬁm—
#46 (0x2E) | W/R G2
#47 (0x2F) | W/R GP3_

<Description>
For the port configured as an input (GP[0/1/2/3]_DDR = "0"), use these registers to invert the
logic level found on the GP10[0/1/2/3] pin.
For the port configured as an output (GP[0/1/2/3]_DDR= "1"), these registers are not used.

"0": Do not invert the port logic level (default)
"1": Invert the port logic level

<Reset Value>
All"0"

<Reset Conditions>
1. At power on resets
2. When putting "1" in the software reset bit CD_RST

<Access During Power Save State>
Allowed
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8 Electrical Characteristics

8.1 Absolute Maximum Ratings

Vpenp = Vacno = Vepeno = 0 V

Parameter Symbol Min. Max. Unit
vDD33 Vvpp33
Supply _
Voltage I0VvDD1 Viovopi 0.3 4.60 Y
IOVDD2 VIOVDD2
Dlgltal Pins (See Note 3.) VINDl Viovop1 + 0.3
Input Digital Pins (See Note 4.) | V Voewo — 0.3 | V +0.3
VoItage [e]} | ( ee Note ) IND2 DGND . 10VDD2 . Vv
Analog pinS Vina VagnD — 0.3 Vavop + 0.3
Power dissipation (See Note 2.) Po - 5.1 w
Junction temperature T; - 125 °C
Storage temperature Tstg -50 125 °C

Note 1: No ratings must be exceeded even when supply voltages are outside the recommended operating
voltage range. For example, 0.3 V input violates the rating when supply pins is at 0 V.

Note 2: Ta =25 °C, using glass epoxy PCB (76.2 mm x 114.3 mm x 1.6 mm)
When operating temperature is above 25 °C, delete the value 51mW for every 1 °C increase.
Use this value only as a guide for your design as these values are for our reference PCB construction
and design.

Note 3: MPUE_N, MPURST_N/SPIMODE, SCK, MOSI, SS_N, MISO, ADCLK, ADOUT, BCLK1,
LRCK1, SDIN1, SDOUT1, DMCK, DMDIN*, GPIO*, and IRQ_N, TEST*

Note 4: BCLK2, LRCK2, SDIN2, SOUT2
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8.2 Recommended Operating Conditions

Voenp = Vaeno = Vepenp = 0 V

Parameter Symbol Min. Typ. Max. Unit
VvDD33 Vvpp33
voltage
IOVDD2 (See Note 1.) V1iovbb2 165 180 195
Operating ambient temperature
(SZe Notegz.) P Ta —40 25 85 °C

Note 1:
Note 2:

2.80V to 3.60V

I0VDD?2 supports two power supply options.
Open air temperature away from the device where the radiation from the device is negligible.

2.80V to 3.60V

Q 1.65V to 1.95V
w w
S S
< A
S w 3 w w w w
w =9 w =9 3 3 3
L 5 \
| T ol T g L & <L s ol L ol L 2| L
™ — ™ — ~ — ~N o~ — ~ © — -_— 0 —
N\ e e N\ e N\ N\ e N\
\ \ \ \ \Y \ J \ \Y \Y
Q < ey ) © ) o~ a - N
2 2 8 = 3 ] - g a 8
g 3 5 . g 3l 8| = sl S
a a a a u <] =}
‘ o
—e
3 8
1.8V 1.8V g 1.2V >
33V 1.8V 1.8V
Analog 27V to 20V Charge Analog Digital Low Voltage PLL /00 1/0 1 102
Analog Core Pump Digital Core
Core Core Core

64-pin QFN

Figure 8-1. Power supply configuration.
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8.3 Operating Current
T,=25°C, Vvpp3az = Viovop: = Viovppz = 3.3V
Parameter Symbol Condition Min. Typ. Max. Unit
(See Note 1.) - 4 - mA
In normal mode Top
(See Note 2.) - 8.5 - mA
When stopped Ips (See Note 3.) - 84 - pA

Note 1: SPI slave mode, Digital Audio Input (no sound) —» DAC— LINEOUT1[L/R] (no load), DSP off
Audio I/F: IS slave mode, Sampling Frequency = 48 kHz, Bit Clock Frequency = 64fs

Note 2: SPI master mode, MIC1 (no sound) — ADC — DAC — LINEOUT1L (no load), DSP off

MBS1=2.0V

Note 3: ANA_RST =CD_RST ="1", All inputs including CLKI are being stopped
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8.4 DC Characteristics
Capacitive load = 50 pF within the recommended operating conditions
Parameter Symbol Description Min. Typ. Max. Unit
IIHII VIH (\3/'70 X _
SDIN2, LRCK2, fovopz _
mn BCLKZ 0.30 X
L Vi - Vv
Digital input fovbp2 v
voltage " y 0.70 x .
o VIOVDDl
Other digital inputs -
0.30 x
IILII V _
t VIOVDDl
IIHII VOH (\)/'80 X _
SDOUT?2, LRCK2, 1ovbb2 ~
IlLll V BCLKZ _ 0-20 X
o VIOVDD2
0.80 x
"H" Vou - -
Digital output Other digital Viovop1 v
voltage outputs -
"o (See Note 1.) 0.20 x
L VoL -
VIOVDDl
I|Lll V IRQ_N _ _ 0.20 X
o (IoL= +2 mA) Viovop1
mn SDA _ _
L VoL (Io.= +3 MA) 0.4
CLKI, SCK, SS_N,
Vv MOSI, MISO, 0.05 x
it | ADCLK, Viovpp1
Verz | SCL, SDA 3‘05 *
I0vDD1
CLKI, SCK, TESTO +2.0
Input leakage _ _
current L MA
Other inputs 1.0
CLKI, SCK, TESTO 20
Input capacitance G - - pF
Other inputs 10

Note 1: IOH: '1mA, IOL: +1mA
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8 Electrical Characteristics YMUS836

8.5 AC Characteristics

8.5.1 Power-on rule, Input signal slope rule

Within the recommended operating conditions

Parameter Symbol Min. Typ. Max. Unit
Power supply rise time _ _
Power (See Note 1.) Tvrise 10 ms
Reset time (See Note 2.) (See Note 3.) TreseT 10 - - ms
VDD33 recovery time TreroOT33 3 - - ms
Input signal rise time T 20
Input Except CLKI, SCK, SCL, SDA R
signal Input signal fall time T - B 20 ns
Except CLKI, SCK, SCL, SDA F

Note 1:  Ramp up the power supply within the time shown (from the start until it reaches the minimum
valid level as described in Recommended Operating Conditions).

Note 2:  Only in SPI master mode
Note 3:  Conditions: an external capacitor of 2.2 uF connected to LDO18C

Tvrise

(VIOVDDZ (Min.)

I0VDD2
: TvrisE
| 7 2.8V
VDD33 ‘
I0VDD1 - Treser
MPU RST_N l/llL:O-BoxVIOVDDl
Figure 8-2. Power supply timing requirements.
4 N\
VDD33 L5y
< TresooT3s >
. J

Figure 8-3. VDD33 reboot requirements.
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8 Electrical Characteristics YMUS836

8.5.1.1 Power-on Reset Circuit

Power-on reset logic resets the device on power up, except the embedded microcontroller.
Powering up DVDD18 generates a reset signal to reset 1.8 V core, and powering up DVDD12, a reset
signal to reset 1.2 V core. 1.8 V core is reset as well when a VDD33 shutdown is detected by UVLO.

8.5.1.2 Input Signal Rise and Fall Time (except CLKI, SCK, SCL, SDA)

TR TF

—> —>
Input signals other than / \ Vii=0.70%V 0vop(1/2]
CLKI, SCK, SCL, and ‘ ‘
SDA Vii=0.30%Vovpp[1/2]

Figure 8-4. Input signal rise and fall timing requirements.
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8.5.2 Input Clock (CLKI)

Within the recommended operating conditions

Parameter Symbol Min. Typ. Max. Unit
CLKI frequency (See Note 1.) 1/ Trreq - 24.576 27 MHz
"H" pulse duration T 10
CLKI width P : e - - ns
"L" pulse duration Tiow 10
Rise time T 30
CLKI time - i - - ns
Fall time TEaLL 30
Frequency tolerance - - - +£100 ppm

Note 1:CLKI must be 24.576 MHz when the device is used in SPI master mode.

/ Vin=0.70 x VIOVDDl

TmsL> - Tuie N JFALL
CLKI
« TLow —>
) TrreQ ”

Figure 8-5. CLKI timing requirements.

0.50 x V/ovpp1

ViL=0.30 x VIOVDDl
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8 Electrical Characteristics YMU836
8.5.3 SPI Timing
The measurement conditions are as follows.
Signal input conditions: Vix =0.80 x V ovpp1, VL =0.20 x V ovbp1
Measurement pOintS: V|H =0.70 x VIOVDDl: V||_ =0.30x V|QVDD1,
Vou =0.70 X Viovpp1, VoL =0.30 X Viovpp1
8.5.3.1 SPI Master Mode Timing
Capacitive load = 30 pF, and for Recommended Operating Conditions.
Parameter Symbol Min. Typ. Max. Unit
Frequency 1/Tsckw - - 9 MHz
. 4 X .
“H” pulse duration Teckn 0 - 0.6 x
TSCKW TSCKW
SCK us
- : T 0.4 x 0.6 x
L” pulse duration SCKL -
TSCKW TSCKW
Output rise and fall time | Tgorr 10 - - ns
Input setup time Tos 30 -
MISO - ns
Input hold time Tom 10 -
Output delay time Toov - 20
MOSI - ns
Output hold time Toon -20 -
MODE 0 is selected when in SPI master mode.
TSCKW TSCKH TSCKRF TSCKL TSCKRF
< > i€ > “«—
SCKoutput ~  — N  (— — — I\ / \
| — \—
:TDIS > TD\H ‘: \
MISO input X X XX
' TD;V TDOH
MOSI output X X X X X
Figure 8-6. SPI master mode timing.
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8.5.3.2

SPI Slave Mode Timing

Capacitive load = 30 pF, loy=—1 mA, lo. = +1 mA, and for Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit
SCK input frequency Fsck - - 15 MHz
“H" duration TcH 10
- - ns
) “L" duration Tal 10
SCK input - -
Rise time Tclen 15
- - ns
Fall time TchoL 15
Setup time T 35
SS_N input p. U - - ns
Hold time TsHp 10
Setup time T 25
MOSI input P ps - - ns
Hold time TDHD 10
SS_N input “H” duration Tsw 20 - - ns
MISO output access time Tov - - 30 ns
MISO output data hold time Tox 2 - - ns
MISO_ (_)utpL_Jt high impedance Toz _ _ 20 ns
transition time
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¢ MOSI Input

SS_N \ | - f\,,_

scK 7\ ) i:?ii A\ l‘ /A
Mode 0, Mode 3 -y -

S/ ///// /11 XX ess  XIXAZTZTTTITITTT

MISO —— ;

Figure 8-7. MOSI input timing 1.

ssN .\ | e - T\"_

SCK _ﬁ:—§ ::';: X / /
Mode 1, Mode 2 el 1 <

OSSN/ ///// /11 XX _wss XX

MISO —— |

4 MISO Output

Figure 8-8. MOSI input timing 2.

SS_N | S

scK _/_\_/_\ /_\__E
Mode 0, Mode 3 MOSI Y Don't Care | | X

= ] =
MISO —— wss X7/X ]( = S—
Figure 8-9. MISO output timing 1.

SS_N | S

sck 7/ 7/ (WA
Mode 1, Mode 2 OS] Y DontCare | | X

MISO —— wss X7/X ]( = S—

Figure 8-10. MISO output timing 2.
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8 Electrical Characteristics YMU836
8.5.4 I°C Interface Timing
The measurement conditions are as follows.
Signal input conditions: Vin =0.80% V ovpp1s VL =0.20 X Viovbp1
Measurement points: Vi =0.70% Viovpp1, VL =0.30 X V,ovpp1,
Von = 0.70% Viovpp1, VoL =0.30 X Viovbp1
Assuming operating under Recommended Operating Conditions.
CLKI =24.576 MHz, Capacitive load = 400 pF, lo,= +3.0 mA
Parameter Symbol Min. Typ. Max. Unit
SCL input clock frequency fscL 0 - 400 kHz
START condition hold time thp:sTA 0.6 - - MS
SCL input clock “L” duration tlow 1.3 - - MS
SCL input clock “H” duration thicH 0.6 - - MS
Data input hold time thp.DAT 0 - - Ms
Data input setup time tsu:paT 100 - - ns
SDA, SCL input rise time tr - - 300 ns
SDA, SCL input fall time tf - - 300 ns
STOP condition setup time tsu:sto 0.6 - - Ms
Waiti.n'g time from STOP and START s 20 - - s
conditions
gltllsogtetl;ﬁ)e between received bytes fawarr 20 s
Valid data time tvp:pAT - - 0.9 MS
Valid data acknowledge time tvp:ack - - 0.9 Ms
Each bus line’s capacitance load G - - 400 pF

Note 1:

and the next when transferring multiple bytes of data.

/ X

-

SDA
W

-—

tho;pat (tsupar

~

R

tLow

SCL

\

— —

tHp;sTA tr thiGH

S: Start Condition, P: Stop Condition

tvopaT

tewaiT

[

Wait for more than the specified period of time between the rising edge of the ninth SCL clock

-

twarr

i

tvp;ack

Figure 8-11. I’C timing.

0 YMU836’s I°C bus is available only in SPI master mode.

0 YMUB36 acts only as a slave device.

0 YMUB8B36 does not support high speed mode (Hs mode).
YMUB836 does not support repeated start (Sr) and clock stretching.

9™ clock

tsu;sto

P

L
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8 Electrical Characteristics YMUS836

8.5.5 Digital Audio Interface Timing

These characteristics are measured under the following conditions.
Signal input conditions: Vin = 0.80 X Viovoppuz Vie = 0.20 X Viovpppizg
Measurement points: Vin = 0.70 X Viovpppizp, Vie = 0.30 X Viovopiiz),
Von=0.70 X Vigvoppiz, Vor = 0.30 X Viovpppsz

8.5.5.1 Master Mode

Capacitive load = 30 pF within the recommended operating conditions

Parameter Symbol Min. Typ. Max. Unit
SDIN[1/2] fs > 48 kHz Tsois 16 _ _ s
input setup time fs < 48 kHz Tsors 65
SDIN[1/2] fs > 48 kHz Tsoi 16 _ _ s
input hold time fs < 48 kHz Tsoi 65
64fs
BCLK[1/2] output frequency _ 48fs _
(See Note 2.) 1/Tecukw 32fs KHz
(See Note 1.)
Output “H” pulse duration | Taciknw 0.35 x
BCLK Tecikw _ _ ns
[1/2] Output “L" pulse duration | Tecikw (.)I_'35 %
BCLKW
BCLK[1/2] output rise time, fall time TacLkre - - 20 ns
LRCK[1/2] output frequency _ fs _
(See Note 2.) 1/ Tirekw (See Note 1.) KHz
LRCK[1/2] output delay time ToLrek -50 - +50 ns
SDOUT[1/2] output delay time Tospo - - 80 ns

Note 1: fs means a sampling frequency of the digital audio interface.

Note 2: BCLK[1/2] and LRCK]1/2] outputs have timing jitters. The output frequency may fluctuate

from the ideal value, depending on CLKI frequency and PLL setting.

TBCLKRF TBCLKRF
TBCLKHW P TBCLKLW N iy iy
< > »— K »— K

BCLK

A
) 4

TBCLKW

LRCK / \ /‘ ””””” 0.5%Viovopyir)

i
€

TLRCKW

Figure 8-12. Digital audio interface master mode timing.
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B LRCK and SDOUT both change on a BCLK edge

BCLK
(Output)

LRCK
(Output)

SDIN
(Input)

SDOUT
(Output)

y —

/.

N\

/.
pa— g

ToLrek

BCLK[1/2]_INV ="0" (BCLK Falling Edge Operation)

X
X

BCLK[1/2]_INV ="1" (BCLK Rising Edge Operation)

BCLK
(Output)

LRCK
(Output)

SDIN
(Input)

SDOUT
(Output)

-
AN
N—
MoLgek
X |
Tsois Tsom
X
Tosoo
X X X

X
X

Figure 8-13. Digital audio interface master mode 1 timing.

B LRCK and SDOUT change on opposite BCLK edges

BCLK[1/2]_INV ="0" (BCLK Falling Edge Operation) BCLKI[1/2]_INV ="1" (BCLK Rising Edge Operation)
BCLK /~\ BCLK =\
(Output) 7 N\ é_\_ (Output) / I
LRCK 1' )—> C LRCK L’ )—> C
(Output) X ! (Output) X !
Toors || Tsom
SDIN SDIN
(Input) X >C (Input) X >C
SDOUT —I' SDoUT —;
(Output) _>( X X X (Output) _>( X X
Figure 8-14. Digital audio interface master mode 2 timing.
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8 Electrical Characteristics YMU836
8.5.5.2 Slave Mode
Capacitive load = 30 pF within the recommended operating conditions
Parameter Symbol Min. Typ. Max. Unit
SDIN[1/2] fs > 48 kHz Tspis 16 _ _ ns
Input setup time fs < 48 kHz Tspis 65
SDIN[1/2] fs > 48 kHz Tsox 16 ) ] N
Input hold time fs < 48 kHz Tspmx 65
64fs
48fs
BCLK[1/2] Input frequency 1/Teckw - 3ofs - kHz
(See Note 1.)
Input “H” pulse duration | Tgeikhw 0.35 x
BCLK Tacikw _ _ ns
[1/2] Input “L” pulse duration | Teciw (.)I_'35 X
BCLKW
fs
LRCK[1/2] Input frequency 1/Trexw - (See Note 1.) - kHz
LRCK[]_/Z] fs > 48 kHz TLRCKS 16 _ B ns
Input setup time fs < 48 kHz Tireks 65
LRCK[l/Z] fs > 48 kHz TLRCKH 16 _ B ns
Input hold time fs < 48 kHz TLrekH 65
SDOUT[1/2] Output delay time Tospo - - 80 ns

Note 1: fs means a sampling frequency of the digital audio interface.

A Allowable Input frequency (LRCK frequency) Range
In slave mode, the allowable range of input frequency (LRCK frequency) is
predetermined.
Normal playback operation is not always performed when this frequency is not within
the range.

BCLK

H TBCLKHW

P TBCLKLW N

<

>

»

A

TBCLKW

LRCK /

\

P
By

TLRCKW

Figure 8-15. Digital audio interface slave mode timing.
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8 Electrical Characteristics YMU836
B LRCK and SDOUT both change on a BCLK edge
BCLK[1/2]_INV ="0" (BCLK Falling Edge Operation) BCLK[1/2]_INV ="1" (BCLK Rising Edge Operation)
C
o 7 N e / —
o X X o X X_
(ouput) X X X X o X X X X_
Figure 8-16. Digital audio interface slave mode 1 timing.
B LRCK and SDOUT change on opposite BCLK edges

BCLK[1/2]_INV ="0" (BCLK Falling Edge Operation)

BCLK

(Input) p— 4 \u A_\_
Ties | Tieckn

LRCK Ny |

(Input) X !/ >C

SDIN

(Input) X >C

SDOUT _:-D»?DO

(Output) _>( X X X

BCLK[1/2]_INV ="1" (BCLK Rising Edge Operation)

BCLK
(Input)

LRCK
(Input)

SDIN
(Input)

SDOUT
(Output)

™\ /. /. f
X =
T | Teow
> —>
X X
Tosoo
—
X X X X

Figure 8-17. Digital audio interface slave mode 2 timing.
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8 Electrical Characteristics YMU836
8.5.6 PCM Interface Timing
The characteristics are measured under the following conditions:
Signal input conditions: Vi = 0.80 x VIOVDD[1/2]| V) = 0.20 x VIOVDD[1/2]
Measurement pOintS: Vi = 0.70 x VIOVDD[1/2]| V) = 0.30 x VIOVDD[1/2]|
Vou = 0.70 X Viovoppiz;, Vo = 0.30 X Viovoprig
8.5.6.1 Master Mode
Capacitive load = 30 pF, loy=—1.0 mA, lo = +1.0 mA within the recommended operating conditions
Parameter Symbol Min. Typ. Max. Unit
Input setup time Tspis 40 B _ ns
SDIN[1/2] Input hold time Tspin 40 ns
512fs
(See Note 2.)
256fs
(See Note 3.)
192fs
128fs
BCLK[1/2] Output frequency B 96fs _
(See Note 4.) 1/Tecww 64fs KHz
48fs
32fs
24fs
16fs
8fs
(See Note 1.)
“" n H 0-35 x
BCLK Output “H” pulse duration | Tecikhw Tockw ) . ns
[1/2] Output “L” pulse duration | Tacixw C_)I_.35 X ns
BCLKW
BCLK[1/2] Output rise, fall time TBCLKRF - - 20 ns
LRCK[1/2] Output frequency B fs _
(See Note 4.) 1/Tirckw (See Note 1.) KHz
LRCK[1/2] Output delay time ToLrek —65 - 0 ns
LRCK[1/2] Output rise, fall time T RCKRF - - 20 ns
SDOUT[1/2] First one bit of slot O | Tpospo 80
Output delay Bits other than the | . - - 80 ns
time above D1SDO
SDOUT[1/2] High impedance B
transition time Tozspo 0 60 ns

Note 1: fs means a sampling frequency of PCM interface.
Note 2: Only when the sampling frequency of the 8 kHz can be setting.
Note 3: Only when the sampling frequency of the 8 kHz and 16 kHz can be setting.

Note 4: BCLK[1/2] and LRCK]1/2] outputs have timing jitters. The output frequency may different

from the ideal frequency depending on CLKI frequency and PLL setting.
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m BCLK
TBCLKHW TBCLKLW TBCLKRF TBCLKRF
«—> »i—ig >
BCLK A O R Ny A— O E— §4
TBCLKW
BCLK Timing Chart (Common to Master and Slave Modes)
Figure 8-18. PCM interface master mode (BCLK) timing.
m LRCK
Long Frame
TiLRrckrE
> < Tirekw R
At S 7 s St
LRCK . . . ~ .
MY .....:)......... / eccccccdccce

Short Frame

LRCK

TLRCKW

AA

T
LRCKRF
>,
ceccccogoecsccccs
o o
4 4
L4 L4

cecsdoccccas’

»
ceccccccopoccccs
4 'l ..\.....

4

S A N

L4

Figure 8-19. PCM interface master mode (LRCK) timing.

m Long Frame Operation

LRCK A LRCK / 3 /‘
(Output) eeemeeeas N outptt) ———— - &
bl o o

BCLK BCLK e M
(Output) (Output) | — (i

Tsois | | Tsom Toosoo Tou L Too

> > — —>H— >
SDIN \ / SDOUT Hi-Z \ | : _HiZ
(Input) 4 X >C (Output) 4 le """

Figure 8-20. PCM interface master mode (Long Frame) timing.

m Short Frame Operation

LRCK 5 5 LRCK  ====" o
(OUPUL) wemrflmemnnnes v \ (Output) =--~" N (]2
L R
BCLK BCLK SN\
(Output) (Output) ) —
SDIN \, / SDOUT Hi-Z \
(Input) 7/ X >C (Output) 7/
Figure 8-21. PCM interface master mode (Short Frame) timing.
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8.5.6.2 Slave Mode

Capacitive load = 30 pF, loy=—-1.0 mA, lo. = +1.0 mA within the recommended operating conditions

Parameter Symbol Min. Typ. Max. Unit
Input setup time Tspis 40 _ _ ns
SDIN[1/2] Input hold time Tspin 40 ns
8fs to 512fs
BCLK[1/2] Input frequency 1/Tscikw - (See Note 1.) - kHz
Input “H” pulse T 0.35 x ns
H BCLKHW
BCLK[]./Z] duratl(Bn" Trekw _ _
Input “L” pulse T 0.35 x ns
duration BCLKLW Trekw
fs
LRCK[1/2] Input frequency 1/T i rckw - (See Note 1.) - kHz
LRCK[1/2] Input setup time T ireks 35 - 0751 ng
BCLKW
LRCK[1/2] Input “H” pulse duration Tirckw/2 Teckw - - ns
SDOUT[1/2] First one bit of slot O | Tpospo 80
Output delay  [Bits other than the - - 80 ns
time above TDlsDO
SDOUT[1/2] High impedance _
transition time Tozspo 0 60 ns

Note 1: fs means a sampling frequency of PCM interface.

A Supported Input frequency (LRCK frequency) Range
Slave mode input clock (LRCK) must be in the supported frequency range.
Normal playback operation is not always performed when this frequency is not within

the range.
m Long Frame Operation
LRCK / 5 5 LRCK / 5 i
(Input) / Meeeeeeeael Neeeee (Input) —/ * X \/
(Input) (Input) ] Sy =
Toos, || Too + | Towso 1 Touoo Tozsoo
SDIN \ / SDOUT Hi-Z \ | ) _HiZ
(Input) 7/ X >C (Output) 7/ Xz/ v e

Figure 8-22. PCM interface slave mode (Long Frame) timing.

m Short Frame Operation

LRCK A s LRCK = ====- POEE———
(Input) S S - \ (Input)  ---v” 22
B Tusees
BCLK M’ BCLK / W
(Input) (Input) | | — (.
Tsois, || T LT Totsoo L Tomo
] e —> > >
SDIN \ / SDOUT Hi-Z \ | ~\. HiZ
(Input) 7/ X >C (Output) / X!/ P

Figure 8-23. PCM interface slave mode (Short Frame) timing.
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8.5.7 Digital Microphone Interface Timing

These characteristics are measured under the following conditions:

Signal input conditions:
Measurement points:

Vin =0.80 X Viovpp1, Vi =0.20 X Vigvpp1
Vi =0.70 X Viovpp1, Vie = 0.30 X Viovpp1,

Von =0.70 x Viovpp1, Vor = 0.30 X Viovpp1

Capacitive load = 30 pF within the recommended operating conditions

Parameter Symbol Min. Typ. Max. Unit
128fs
64fs
DMCK output frequency 1/Tomckw - 32fs - kHz
See Note 1.)
Qutput “H” pulse duration | Tpmckhw 60 B B
DMCK Output “L" pulse duration | Tpmckw 60 ns
DMCK output rise time, fall time ToMckrE - - 20 ns
Input setup time Tombis 50 B B
DMDIN[O/l] Input hold time TompiH 15 ns

Note 1: fs means a sampling frequency of the digital microphone interface.
This sampling frequency of 48 kHz may fluctuate from the ideal value, depending on CLKI
frequency and PLL setting.

DMCK

DMDIN[0/1]

TomckHw

TomckLw

i
<

Y

i
<

A\

Tomckre

»

<& »

Tomckrr

<&

»

< >

<

Y

Tomckw

Tomois

" Tpuois

 Tompr
<

XX

X

N\

/

Figure 8-24. Digital microphone interface timing.
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8.6 Analog Characteristic
Unless otherwise noted, T,= 25°C, Vyppss = Viovopyiz; = 3.30 V.
8.6.1 Line Output Amplifier
DAC to LINEOUT, R, =20 kQ
Parameter Description Min. Typ. Max. Unit
Fixed gain Line Output Amplifier - 0 - dB
Line output load R, 8k - - Q
Maximum output
voltage amplitude - 1 - Vims
THD+N f =1 kHz, 600 MV s - 0.01 - %
no input, A-weighted, ~100
onaliourcse | LR
LO[1/2]VOL_L/R = —36dB
Crosstalk 1 kHz - -105 - dB
PSRR VDD33, f = 217 Hz - 97 - dB
Reference voltage - 0 - Vv
Output offset Voltage | LO[1/2]VOL_L/R = —36dB - 0.1 - mV
Output impedance - 100 - Q
8.6.2 MIC Amplifiers #1 to #3
MIC to ADC, MC[1/2/3]VOL =0 dB
Parameter Description Min. Typ. Max. Unit
THD+N f=1kHz - 0.01 - %
Noise Floor No input, A-weighted - -93.5 - dBFS
Input impedance Differential B 10k B o
Single-ended 12.8k
8.6.3 MIC Amplifiers #4
MIC to ADC, MC4AVOL =0 dB
Parameter Description Min. Typ. Max. Unit
THD+N f=1kHz - 0.01 - %
Noise Floor No input, A-weighted - -93.5 - dBFS
Input impedance - 12.8k - Q
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8.6.4 VREF
Parameter Description Min. Typ. Max. Unit
VREF Voltage - 0.9 - \Y,

8.6.5 MIC Biases #1 to #3

Parameter Description Min. Typ. Max. Unit
1.8
Output voltage - 2.0 - \Y,
2.7
Output current - - 1.4 mA
Noise level A-weighted - —-105 - dBv
8.6.6 ADC
Parameter Description Min. Typ. Max. Unit
Resolution - 24 - bit
Full scale input voltage - 1 - Vims
8.6.7 DAC
Parameter Description Min. Typ. Max. Unit
Resolution - 24 - bit
Full scale input voltage - 1 - Vims

8.6.8 LINEOUT1/LINEOUT2 Volume (LO[1/2]VOL_L/R)

Parameter Description Min. Typ. Max. Unit
Volume setting range -36 - 0 dB
0.25
Volume step width - 0.5 - dB
1
Mute attenuation 80 - - dB
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8.6.9 MIC1/MIC2/MIC3/MIC4 Gain Settings (MC[1/2/3/4]VOL)

Parameter Description Min. Typ. Max. Unit
Volume setting range =30 - +30 dB
0.5
Volume step width - 1 - dB
2
Mute attenuation 80 - - dB
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9 Package Dimensions

U-PK64QP2-18-1
— 9.00%BSC —

}
[
|
|
+
|
|
|
|
9.00 BSC

040:005 o =
7.70£0.10 5 °
qgoooorooruooouoog %
) ]
= | O
e - ! 5
= = ‘ O
H | |-
N — ‘ O
= — X O o
= _ 1 _ 0 S
] [ 0 &
o = ‘ g =
=1 5 | =
3 = | o | ®7E&:0.203 REF
C? g ! E (V- K& /LEAD THICKNESS)
E-VRSMETARN YR 8 F7300
g ‘ E Plastic body dimensions do ﬂft Iﬂf\ude burr of resin.
A0OnnOnmoaoaonnnnn

UNIT: mm

F) 1 REFERELSIE REFHE. LU, FHMGFITOVTORINGRENSIVETT,
2. ML TIZITKY, TEOBRGENERLGLIZELHYET .
FHLLEVYTNREBEEETEBEVEDOEIZELY,
Note: 1. Special attention needs to be paid to the storage conditions and soldering method of the
surface mount IC.
2. Dimension, form, etc. may differ depending on assembly plants.
For details, please contact your local Yamaha agent.
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10 Peripheral Circuit Example

10.1 SPI Master Mode

MIC 1 MIC3 MIC4 MIC2 33V

AGND

2.2 kQ

122k
—

G
Ei
Clalele o]e e
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B 1O Line out
o— * SDOUT2 LINEOUTIR —HEEO
?S-infout  O— pr—— x LRCK2 LINEOUT2L L %{) Line Out
Port2 O = = BCLK2 LINEOUT2R —AH—0 2
s * SDIN2 REFCPP2 H
N, DGND REFCPN ] 2o
2 | I0VDD2 CPN — " '
Oo— * SDOUT1 CPGND nono g
’S—Infout O— = LRCK1 YM U 836 CPP : ci=cC2
Port 1 O 300101000 * BOLKL REFCPP e N
O— x SDIN1 LDOCP S T ESTIACEYTS N
Digital o—r— 1 DMDIN1 LDO18C | 22
Microphone O— * DMDINO DVDD18
(Stereox2)  O— - DMCK LDO12C | R
¥ DGND DGND —
PLLAVDD TEST1
Clock o— CLKI MPURST_N MPURST_N
24.576MHz = “H" = Normal
= Reset
—
.
a
2|3|3 8
2lala o
o < [0} Reset IC
— ©o
— —

9

oper|
*
*
*
*

N
SPI Slave mode
= SPI Master mode

 Leave each pin open when not used.

N
=)
¥100kQ
Y 100k
¢
fa=2¢)
NEEYaY
NIPEL

§33v
Taav
B33V

\Write select (3.3V)
O
O
O«
o——
o——
o——

E 8 E
B
E E = 2 =
g 9§ & 5988 GPIO
@ 4ch.
‘When writing to on-board ROMs ROM
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10 Peripheral Circuit Example YMU836

® Input Impedance (Ry)

- Single-ended Input Pins
Table 10.1. Input Impedance (Single-ended Input Pins)

Pre-Amplifier Gain [dB] : Input Impedance [Q]

+30.0 | 12.2k | +19 114k | +8 15.0k -3 12.0k | -14 10.9k | =25 10.2k
+28.0 | 12.2k | +18 11.4k | +7 15.0k -4 12.0k | -15 10.6k | -26 10.2k
+26.0 | 12.0k | +17 108k | +6 15.0k -5 12.0k | -16 10.6k | -27 10.2k
+24.0 | 11.9k | +16 10.8k | +5 13.9k -6 12.0k | =17 10.6k | -28 10.2k
+23.5 | 11.9k | +15 10.8k | +4 13.9k =7 114k | -18 10.6k | -29 10.2k
+23.0 | 11.8k | +14 108k | +3 13.9k -8 114k | -19 10.4k | -30 10.2k
+22.5 | 118k | +13 10.2k | +2 13.9k -9 114k | -20 10.4k
+22.0 | 11.8k | +12 10.2k | +1 12.8k | -10 11.4k | =21 10.4k
+21.5 | 1.7k | +11 10.2k 0 12.8k | -11 10.9k | -22 10.4k
+21.0 | 11.4k | +10 102k | -1 12.8k | -12 10.9k | -23 10.2k
+20.0 | 11.4k +9 15.0k | -2 12.8k | -13 109k | -24 10.2k

- Differential Input Pins
Table 10.2. Input Impedance (Differential Input Pins)

Pre-Amplifier Gain [dB] : Input Impedance [Q]
=30 to +30 10.0k

@ MIC1, MIC2, MIC3 @ MIC1, MIC2, MIC3

Single-ended Input Configuration

Near by YMU836

Differential Input Configuration

it

Cy: 0.1uF or more Near GND by Microphone Near GND by YMU836

Near by YMU836, use the capacitor bypassing when the signal trace:
1. goes through noisy areas of PCB,
2.is long, or
3. goes through flexible PCB.

C,, =0.04F]--1.0[4F]
1

=——[Hz
¢ 27xR, xC, [Hz]
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