G \Cmedia

CM6533,CM6533N,CM6533X1

USB Audio Chip

DESCRIPTION

The CM6533/CM6533N/CM6533X1 is a USB 2.0
audio chip built-in 8051 for flexible applications.
With integrated Tri-Colors PWM LED driver and two
(2)-channel ADC/DAC and S/PDIF interface that
makes it suitable for headset, docking, speaker
and microphone applications. The internal 8051
can also be developed to a lot of different
applications, such as Microsoft™ Lync / Skype/VolP
device, Android Phone or Tablet/Slate docking
device. The CM6533 /CM6533N /CM6533X1 is
compatible with USB Audio Class 1.0 and USB 2.0
Full-Speed, thus it can plug & play without any
additional software installation on major operating
systems. The internal DAC and ADC support from 8
~ 96 KHz sampling rate and 16/24 bits resolution.

The CM6533/CM6533N/CM6533X1 integrates
equalizer on both playback and recording paths to
compensate the frequency response of microphone
and headphone.

The CM6533/CM6533N/CM6533X1 also integrates
256K Byte flash (Including 32KB F/W programming
size) and crystal but requires few passive
components to make a finish product. Thus, it can
save the total BOM cost and PCB area can be
smaller.
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FEATURES

USB 2.0 Full-Speed compliant

USB Audio Class 1.0 compliant

USB Human Interface Device (HID) Class 1.11 compliant
Two (2)-channel DAC for audio output interface

Two (2)-channel ADC for audio input interface
Supports Digital Microphone interface

Built-in S/PDIF transmitter

Built-in Equalizer on both playback and recording paths

Supports USB suspend/resume/reset functions

Supports control, interrupt, bulk, and isochronous data
transfers

® Embedded 1T 8051 with 32K Byte SRAM and 256K Byte
flash(Including 32KB F/W programming size)

® Supports OMTP and CTIA auto switch on a 4-pole jack
® Integrated Tri-Colors PWM LED driver

® Master/Slave H/W 12C/SPI/UART control interface for
external audio devices or FLASH access

® Supports embedded oscillator without external crystal
® Built-in 30mW @ R=320Q headphone amplifier

® On chip watchdog timer
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Release Notes

Revision Date Description
1.0 2014/07/08 First release.
1.1 2014/08/05 Modify F/W volume setting table(CH2.6).
1. Modify Pin descriptions.
1.2 2014/09/18 2. Modify Pin out diagram.
1. Modify MIC_SWOUT to AO pin.
2. Modify power consumption for 12ZMHz MCU Clock.
3. Modify Reset diagram of CH6.13.
1.3 2014709719 | 4" Separate CM6533/CM6533X1/CM6533DH Pin out diagram.
5. Modify flash description: 256K Byte flash(Including 32KB F/W programming
size).
1. Remove Microphone input impedance chart.
2. Add Xear and Dolby software function descriptions.(CH7,CH8)
3. Modify Operating ambient temperature to -15~70°C.
1.4 2015/3/30 4. Modify CH5.1 CH5.2 USB Topology chart.
5. Modify Block Diagram (Page1).
6. Add Cap-less cross talk performance.
7. Add CM6533N QFN Package.
1.5 2015/08/07 1. Modify CH6.7 Digital microphone descriptions.
1. Modify 12C Using Example.
1.6 2015/10/29 2. Modify SPI Using Example.
3. Modify TEST pin description.
1. Modify UART TX/RX pin description
1.7 2018/08/27 2. Correct 12C timing diagram.
1.8 2019/11/22 1. Remove dual tone generator
1.9 2020/08/28 1. Remove AGC - JTAG - CM6533DH
Page 2 / 56 www.cmedia.com.tw
Rev.1.9 Copyright© C-Media Electronics Inc.




( =\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

TABLE OF CONTENTS

LT =T Y= (o] o =T PP 2
TABLE OF CONTENT S ttttttttttitiiiiiiiieiiiiteeeeeeeeeeeeeeeannnnnnneeeeeaeessssssssesssssnnnnnnnes 3
1 DeSCription @Nd OVeIVIEW . .uuu.iiiiiiii it itieeeeeaeaeeeeeeeeeeeeesansnsnnnsseeeseseseeasanes 6
A =T L U = 6
2.1 (U @] 111 o1 1 =1 g Vel - B PP 6
2.2 Integrated 8051 MiCrOPIrOCESSOr ...t etttitttitteiiiieeeeeeaaeeeeeeeeeeeennnnnnnnneseaanns 6
2.3 (0o] ) d o] B [ 1= - Lo =R 6
2.4 =T - | 6
2.5 21 T o 17 7
2.6 General Firmware Volume Setting Value .........cooiiiiiiiiiiiiiiiiiiiii e 8
2.7 CM6533/CM6533N/CM6533X1T Compared Table...ovvviiiiiiiiiiiiiiiiiiiiiiiaene 8
Vo]0 11 [of- 1 (o] 3 -SSP PP 9
T I [ 1Y T T 1 1= 1| PPt 10
4.1 CM6533 Pin-out Diagram (LQFP48) ...uuuniiiiiiii ittt e eeceeee e eeeeeeannnns 10
4.2 CM6533N Pin-out Diagram (QFN48) ...uueiiiiiiii i e et eeeeennans 11
4.3 CM6533X1 Pin-out Diagram (LQFP48) .....iiiiiiiiiiiiiiiiiiiiiiiieiiieee e eeennnnns 12
4.4 T a D= ol ] o] u [ ] o HE PO PP 13
4.5 PN CirCUIT DiagramS e ee e i i ittt ittt i it e e eeeeeeeeeeeeeeaeannnnnnnnnaeeaesesaeaes 16
o T U1 3:X0 o [ [o i [oY o o] (o -V PP 17
5.1 CM6533N/CM6533 Headset TOPOlOgY .....eeeeieieiiiiiiiiiiiiiiiieieieeeeeeeeeeeeannnnns 17
5.2 CM6533X1 Headset TOPOLOGY ..vvuurunieiiiiiiieeeteettteniiieeeeeeaeaeeeeeeeeesannnnns 18
I ¥ o Teta o] a [ D 1= ol 410] 6 (o] o IO PP 19
6.1 Playback EQUAlIZET .uueiiiiii ittt ettt e eeeeaaaaaaaaaas 19
6.1.1 5-band eqUAlIZEr ...coiiiiiii i e e, 19
6.1.2  Four (4) Preset EQ Mode....ccviiiiiiiiiiiii ittt ettt ettt eeeaeaanas 21
6.2 ReCOrding EQUAlIZEr vttt aeeeaaaaaaaaaans 22
6.3 |10 0 Tt o 22
6.3.1 o || D a1 (=T (U] A [ PP 22
6.3.2  HID get _inpUl_rePOrt ..coiiiiiiiiiii ittt i eeeeeeeeeeeeeeeeeeannnnns 23
(CYRC TG T o || DJEY=3 o 10 o1V | A =10 o] f PP 24
6.4 Vendor Command Definition ....oooeeiiiiiii et eerrrrree e e e eens 25
6.4.1 Vendor Command Read .......vvveiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeaennnnnnnnnnnees 25
6.4.2  Vendor Command WIite .. .ciiiiiiiiiiiiiiiiiiiiiii et eeeeeeeeeinieeeeeeeeeaaeans 25
6.4.3  USB Vendor ReQUESES. . cciiiiiiiiiiiiiiiiiiiiiiii et eteeeeeeeeeennnneeeeeeaeeaeeens 25
6.4.4  Simple Process of Firmware Update.......cccevviiiiiiiiiiiiiiiiiiiiiiiieeeeeennns 26
6.5 Y 0] | S@le] a1 d fo] WD T=I ol ] o] 4 (o] o I N 26
6.5.1 SPDIF Frame Description ...coeieiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeennnnnnnnnnenees 26

Page 3 / 56 www.cmedia.com.tw

Rev.1.9 Copyright© C-Media Electronics Inc.



( N\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

6.5.2  SPDIF Out Channel Status ....coiiniiiiiiiiiiii ettt eeeeeees 28

6.6 Digital MICrOPRONE. ...ttt reeeeaaaaaaaaaans 29
6.7 7 O =T o = U = 30
6.8.1 [2C MaSter MOAE .. .ttt ettt ettt eeeeeeeseseseaeaaannnns 30
6.8.2 12C-Master Read with clk_syncmode........ccoiiiiiiiiiiiiiiiiiiiiiiiiii i, 31
6.8.3  12C Master Device Address and Control Register.......ccovveiiiiiiiiiiiiiiinnnnnnn. 31
6.8.4  12C Master Memory Address Pointer (MAP) Register .......cceviiiiiiiiiiiiinnnnnn. 31
6.8.5 12C Master Memory Address Pointer (MAP2) Register.......ccevviiieiiiiiiinnnnnnn. 31
6.8.6  12C Master Data Register ..cuuuuuuiiiiiiiiiii ittt e e e e eeeeeee e eeeeeanannas 32
6.8.7  12C Master Control and Status Register O ........covviiiiiiiiiiiiiiiiiiiiinnnnns 32
6.8.8  12C Master Control and Status Register 1 ......cooiiiiiiiiiiiiiiiiiiiiiiiiiinnnns 32
6.8.9  12C Master Download Control and Status Register.......ccoeeviiiiiiniiiiiinnnnn.. 33
6.8.10 12C Master Clock Period Setting Register ......cccvviiiiiiiiiiiiiiiiiiiiiiiiinnnns 34
6.8.11  12C Slave MOdE....ceeiiiiiiiiiiiiii ittt et e et e eeeeeaaeeeeeaaaaaeens 35
6.8.12 12C Slave Data Register .. ccuuuiuuiiiiiiiiiiiie i iiiieeeeeaaeeeeeeeeaennnnnns 35
6.8.13 12C Slave Status Register ..cuuuuuuiiiiiiiiii ittt eaeannas 35
6.8.14 12C Slave Memory Address Pointer(MAP) Register......ccovviiiiiiiiiiiiiiiinnnnnnn. 36
6.8.15 12C Slave Status Register . cuuuuuuiiiiiiiiii ittt eeeeeannas 36

6.9 1Y I 1 0= = o N 38
6.9.1 SPI Registers DesCriplioNs .....eeeiieeieiiiiiiiiiiieieieeeeeeeeeeeeeennnnnnnnnannns 38
6.9.2  SPIControl Register O...cciiiiiiiiiiiiiiiiiiii it eieeeeeeeeeeeeeeeeeeannnnns 38
6.9.3  SPI Control Register ... ciiiiiiiiiiiiiiiiii ittt reeeeeeeeeeeeeeeeaanannnns 39
oI IR S [ | =] o o) e 39
6.9.5  SPI Control Register 3. . ciiiiiiiiiiiii ittt et eeeeeeeeeeeeeeeenananas 40

6.9 ] O N 41
6.9.1 € O F L W =T [ L= PP 41
6.9.2  GPl Data Register..cciiiiiiiiiiiiiiiiiii i ittt et e eeeeee e e e, 41
6.9.3  GPIO Direction Control ReGister......eeeiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeennnnnns 41
6.9.4  GPIO Interrupt Enable Mask Register .......ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnns 41
6.9.5  GPIO Debouncing Register ...uuuuuiiiiiiiiiii ittt eieieeeeeeeeeeeeannnnas 41
6.9.6  GPI RemMOtE ChOOSE ..cviiiitiiiiiiiiiiiiiiiiieeeeeeeeeeeeaaannnnnnnneeeeeeseesens 42
6.9.7  GPIO PULl-UP/DOWN .. iiiiiiiiiiiiiiiiiiiiii ettt eeeeeeeeaennnnnnnneeeeaeeseesens 42
6.10 Tri-Colored LED Control Setting ..cveenniiiiiiiieeeeeiieeiiiiieeeeeeaenns 44
6.11 RS 45
6.11.1 Watchdog Reset Timer .. ccoiiiiiiiiiiiiiiiiiiiiiii i et e e et eeeeiiieeeeeeeeaaaeens 45

7 CM6533XT Xear™ SoUNd ProCeSSING. ..cevitiiieiieiiiiiieeeeeeeeeeeeeeeeeesnnnnnnnnneseeeeeessesens 46
7.1 Xear™ Surround Headphone ........ennniiiiii i ee e et e teeiirreeeeeeaaaens 46
7.2 Xear™ Software 10 Band EQUAlIZEN .......uureeiriiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeaenns 46
7.3 Xear™Audio Brilliant ....ooveeiiiiiiiiiiiiiiiiiiii it ettt e e 46
7.4 Xear™ DYNamiC Bass ..cuueeuuuuiiiiiiiiiieeteetteteneneneieeeeeaeeeseseeesssenannnnnenenns 46

Page 4 / 56 www.cmedia.com.tw

Rev.1.9 Copyright© C-Media Electronics Inc.



( N\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

7.5 ) G o) (ol O -1 o | 4 PP 46
7.6 Xear™ SMart VOIUME . .oiveiiiiiiiii ittt ttttteeeeeeaaeaeeeeeeeessnnnnnnnnnnnnns 46
7.7 Xear™ SUITOUNGA MaX .. ceeerunniiieeeiieeeeeteeeteeennnnnnneeeeeeaeeeseeeeeeessnnnnnnnnnannns 46
7.8 Xear™ MagiC VoIt .ottt ittt e eeeeeaaeeeeeeeeeesennnnnnnnnnnnns 46
7.9 Xear™ Environmental Noise Cancellation .........euuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeen, 47
LI =1 U=Tot o g (o= | @ o1 - Vot €] Y [ o P PP 48
8.1 Absolute Maximum Ratings .......eiiiiiiriiiiiiiiiiiiiiiieiieiieeeeeeeeeeeeeennnnnnnnnnnns 48
8.2 Recommended Operation Conditions .....uuuuiiiiiiiiiiiieiiiiiiiiiiiiiiiiieiieeaaaaeaaens 48
8.3 POWET CONSUMPLION L\ttt et et i eeeeeeeeeeeeenannnnnnneaaaaaasesanans 48
8.4 DGR O -1 - Tt {1 4 [ o [l S PP 48
8.5 7 g T (o= YU T | [o D PP 49
8.6 USB TranS iVl vt eeeiiiee ettt ttttteeeeeeeaeaeeeeeeeeessnsnnnnnnnnssesaesesanees 49
8.7 T (el o] 0] aTo] o [=H 23 - PP 49
2 \UTa [ foJl =10 o] 41 4= 11 (ol IO 50
9.1 DAC AUIO QUALIEY wuunieeiiiii ittt ettt et e et eeeeeannnnnaeeaaaaaaaaanaas 50
9.2 ADC AUAIO QUALTEY +evutiiiiiiiii ettt ittt e e et eee et eeeeeeeannnnnnnsaaaaaaesenans 51
9.3 Analog Monitoring / Side tone (A-A) Path Audio Quality ......c.ccvvuiiiiiiiiiennnant, 52
10 o Tel e VLol D 11 T=T ] o] PO PP 53
11.1 Package Dimension of CM6533/6533X T .uuuuuniiiiiiiiiiii it iiiiiiiiiieeeeeeaaaaeaaens 54
1.2 Package Dimension of CM6O533N ....iiiiiiiiiiiiiiiiiiiii i e e eeeeaaeaeeaees 55
Page 5 / 56 www.cmedia.com.tw

Rev.1.9 Copyright© C-Media Electronics Inc.



( N\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

1 Description and Overview

The CM6533/CM6533N/CM6533X1 is a USB 2.0 audio chip built-in 8051 for flexible applications. With integrated
Tri-Colors PWM LED driver and two (2)-channel ADC/DAC and S/PDIF interface makes it suitable for headset, docking,
speaker and microphone applications. The internal 8051 can also be developed to a lot of different applications, such
as  Microsoft™ Lync/Skype/VolP  device, Android Phone or Tablet/Slate docking device. The
CM6533/CM6533N/CM6533X1 is compatible with USB Audio Class 1.0 and USB 2.0 Full-Speed, thus it can plug & play
without any additional software installation on major operating systems. The internal DAC and ADC support from 8 -~
96 KHz sampling rate and 16/24 bits resolution. The hardware of CM6533, CM6533N, and CM6533X1 are all the same
and they only differ in firmware and software.

The CM6533/CM6533N/CM6533X1 integrates equalizer on both playback and recording paths to compensate the
frequency response of microphone and headphone.

The CM6533/CM6533N/CM6533X1 also integrates 256K Byte flash(Including 32KB F/W programming size) and crystal
but requires few passive components to make a finish product. Thus, it can save the total BOM cost and PCB area can
be smaller.

2 Features
2.1 USB Compliance
USB 2.0 Full-Speed compliant
USB Audio Class 1.0 compliant
USB Human Interface Device (HID) Class 1.1 compliant

Supports USB suspend/resume/reset functions

Supports control, interrupt, bulk, and isochronous data transfers and overview

2.2 Integrated 8051 Microprocessor

Embedded 8051 micro-processor to handle the command/protocol transactions
Embedded 256K Byte SPI Flash(Including 32KB F/W programming size)

32K Byte RAM for firmware extension and plug-in

HID interrupts/buttons/functions can be implemented via firmware codes

Provides maximum hardware configured flexibility with firmware code upgrade

VID/PID/Product String can program by firmware

2.3 Control Interface

Master/Slave 12C control interface, bus speed supports 100 and 400kbit/s

One 4-wire SPI mater/slave interface, bus speed supports from 150k to 12Mbit/s
12 GPIO pins and firmware programmable

GPIOs are configured as HID key and LED indicators

Tri-Colors PWM LED Driver

2.4 General

® C(Crystal-less (embedded crystal function)
® Single 5V power supply (embedded 5V to 1.8V regulator for digital core, 5V to 3.3V regulator for digital 10, 5V to
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3.6V regulator for analog codec)
® 3.3V digital 1/0 pads with 5V tolerance
® Industrial standard LQFP-48 package (7x7mm)

2.5 Audiol/0

® Playback Stream:

» Speaker/Headphone
B Sample Rates: 8K/11.025K/16K/22.05K/32K/44.1K/48K/88.2K/96KHz
W Supports Bit Length: 16/24bits
B Speaker Gain Range (Analog) is -44 ~ 0dB, 1dB/step
B DAC Gain Range (Digital) is -62 ~ 0dB, 1dB/step

» S/PDIF transmitter
B Sample Rates: 44.1K/48K/88.2K/96KHz
W Supports Bit Length: 16/24 bits

® Recording Stream:

» Microphone
B Sample Rates: 8K/11.025K/16K/22.05K/32K/44.1K/48K/88.2k/96KHz
B Supports Bit Length: 16/24 bits
B Microphone gain range (Analog) is -18 ~ 45dB, 1dB/step
B ADC gain range (Digital) is -16 ~ 12dB, 1dB/step

» Stereo Mixer
B Mix stereo playback stream and stereo microphone

B Stereo Mixer gain range is -30 ~ 33dB, 1dB/step

® A-A path Stream:
» Microphone to playback A-A path
®  Mix mono microphone input to stereo playback both L/R channel
B The Microphone A-A path gain range is -15 ~ 32dB, 1dB/step
**Note 1: A-A path means Analog to Analog Mixer path
**Note 2:
CM6533/CM6533N/CM6533X1 is a USB 2.0 Full Speed audio device. Since bandwidth limitation,
CM6533/CM6533N/CM6533X1 cannot support 96KHz/24bits for playback and capture streams simultaneously. The

possible combinations are shown below:

Playback Capture

Stereo, 96KHz/24bits Stereo, 48kHz/24bits or below

Audio Format Mono, 96KHz/24bits or below
Stereo, 48kHz/24bits or below

Mono, 96KHz/24bits or below 96KHz/24bits
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2.6 General Firmware Volume Setting Value

The CM6533/CM6533N/CM6533X1 is a MCU base USB Audio Device; the default topology is different from its hardware

capability.

Please refer to chapter 5.1 and 5.2 for the CM6533/CM6533N/CM6533X1 default topology while below the gain

volume range.

Device Minimum Maximum Default dB/Step
Speaker -45dB(Mute) 0dB -10dB 1dB
Microphone in recording Volume 0dB +30dB +20dB 1dB
Microphone A-A path (playback) -15dB(Mute) +22dB 0dB 1dB

2.7 CM6533/CM6533N/CM6533X1 Compared Table
The pin out of CM6533, CM6533N, and CM6533X1 are all the same and they only differ in firmware, software and

package.
CM6533N CM6533 CM6533X1
Package QFN48 LQFP48 LQFP48
Firmware Optional Jack Optional Jack
Detection Detection
Software Jack Detection ° °
Xear™ Surround HP °

For the detailed firmware and software information, please refer to its corresponding spec.

® Software Functions:

» CM6533X1 Xear™ Sound Processing

B Xear™ Surround Headphone

Xear™ Software 10 Band Equalizer

Xear™ Audio Brilliant
Xear™ Dynamic Bass
Xear™ Voice Clarity
Xear™ Smart Volume
Xear™ Surround Max

Xear™ Magic Voice

Xear™ Environmental Noise Cancellation
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Applications

3

® USB Headset/Gaming Headset

® Microsoft™ Lync/Skype VolP Headset
® Notebook/Netbook Docking

® Android Phone/Slate Docking

® USB Speaker

® USB Microphone
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4 Pin Assignment
4.1 CM6533 Pin-out Diagram (LQFP48)

— GPIO_8

— LOCOM

— LOUTL

— LOUTR

— GPIO_9

— GPIO_11

_ SPDIF O
— GPIO_10
— AV36_DAR
— AGND_DAR
— AGND_DAL
—AV36_DAL

363534333231302928272625

GPIO_5 = 37 24 = AV42_DA

GPIO_4 — 38 f\ 23 t= AVDD50

GPIO_3 = 39 G 22 —- AVDD36

GPIO_7 = 40 21 = AGND

GPIO_6 = 41 20 - MBIASR_SLEEVE

VSS = 42 19 |=MICR_RING2
SPI_MISO = 43 CM6533 18 = MIC_SWOUT
SPI_MOSI = 44 17 = VAG

SPI_CSO = 45 16 = MBIASL

SPI_SCK = 46 15 =MICL

GPIO 2 = 47 14 = VOLADJ]

GPIO_1 — 48 © 13 |~ AGND
1234567 8 9101112
TTTITITITITT
R Eg288EREEY
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4.2 CM6533N Pin-out Diagram (QFN48)

— GPIO_8

— LOCOM

— LOUTL

= LOUTR

— GPIO_9

— GPIO_11

_ SPDIF O
— GPIO_10
— AV36_DAR
— AGND_DAR
L AGND_DAL
—AV36_DAL

363534333231302928272625

GPIO_5 — 37 24 |— AV42_DA
GPIO_4 — 38 r\ 23 = AVDD50
GPIO_3 —| 39 G 22 |~ AVDD36
GPIO_7 —| 40 21 |~ AGND

GPIO_6 —] 41 20 |~ MBIASR_SLEEVE

VSS — 42 19 p=MICR_RING2
SPI_MISO = 43 CM6533N 18 = MIC_SWOUT

SPI_MOSI = 44 17 = VAG
SPI_CSO = 45 16 — MBIASL
SPI_SCK =— 46 15 =—MICL
GPIO_2 = 47 14 = VOLADJ]
GPIO_1 — 48 © 13 |— AGND

1234567 89101112
SLELEUILE L L R
o N4 a = M
JRBISL558882
s T2 aeags
O Q8 88888
Page 11 / 56 www.cmedia.com.tw

Rev.1.9 Copyright© C-Media Electronics Inc.



( =\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

4.3 CM6533X1 Pin-out Diagram (LQFP48)

— GPIO_8

— LOCOM

— LOUTL

— LOUTR

— GPIO_9

— GPIO_11

_ SPDIF O
— GPIO_10
— AV36_DAR
— AGND_DAR
— AGND_DAL
—AV36_DAL

363534333231302928272625

GPIO_5 —{ 37 24 |— AV42 DA
GPIO_4 — 38 f\ 23 |~ AVDD50
GPIO_3 = 39 G 22 = AVDD36
GPIO_7 = 40 21 = AGND

GPIO 6 — 41 20 |~ MBIASR_SLEEVE

VSS — 42 19 p=MICR_RING2
SPI_MISO = 43 CM6533X1 18 = MIC_SWOUT

SPI_MOSI = 44 17 =—VAG
SPI_CSO =— 45 16 = MBIASL
SPI_SCK =1 46 15 =MICL
GPIO_2 = 47 14 = VOLADJ]
GPIO_1 — 48 © 13 |— AGND

1234567 89101112
SLELRUILI B L N
o N4 o= 0
Jaloafggaag?
= (o ml (.nl nmQOO0OON
S N OO ONOANA
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4.4 Pin Description

Pin # ‘ Symbol ‘ 170 Description
USB2.0 BUS Interface
7 USB_DP AlO USB 2.0 data positive (USB D+ signal).
8 USB_DM AlO USB 2.0 data negative (USB D- signal).
Power/Ground
9 DVDD33 AO Regulator 3.3V output, drive capacity 10mA.
10 DVDD18 AO Regulator 1.8V output, no current drive capacity.
11 DVDD50 PWR 5V digital power for 5/3.3/1.8V regulator.
22 AVDD36 AO Analog 3.6V regulator for ADC, no current drive capacity.
23 AVDD50 PWR 5V analog power for 4.2/3.6V regulator.
24 AV42_DA AO Analog 4.2V regulator for Analog 3.6V regulator, no current drive capacity.
25 AV36_DAL AO Analog 3.6V regulator for DAC left channel, no current drive capacity.
31 AV36_DAR AO Analog 3.6V regulator for DAC right channel, no current drive capacity.
6 VSS GND Digital Ground.
12 VSS GND Digital Ground.
42 VSS GND Digital Ground.
13 AGND GND Analog Ground.
21 AGND GND Analog Ground.
27 AGND_DAL GND Analog Ground.
29 AGND_DAR GND Analog Ground.
Audio Interface
Combo jack detect and auto switch, detect combo jack type and switch to
18 MIC_SWOUT A0 MICR_RING2 or MBIASR_SLEEVE.
15 MICL Al Microphone in left channel.
19 MICR_RING2 Al Microphone in right channel or combo jack Ring2 pin input.
16 MBIASL AO Microphone bias (2.75V) for Left channel.
20 MBIASR_SLEEVE AO Microphone bias (2.75V) for Right channel or combo jack Sleeve pin input.
17 VAG AO Voltage reference cap filter.
26 LOUTL AO Line out left channel.
Line out common reference for cap-less connection.
Suggested connections:
28 LOCOM A0 Cap-less: 10uF
None use: floating
30 LOUTR AO Line out right channel.
Analog control voltage input for playback volume control.
SAR ADC digital input range:
SARAD<5:0>
14 VOLADJ Al 000000:Maxium------ 27.3mV
111111:Minium------- 1.75V
(27.3mV/1step)
S/PDIF 1/0
S/PDIF transmitter
36 SPDIF_O DO SPDIF_O is an output buffer with 8mA Tri-state.
GPIO
General purpose input/output (default Volume Up button).
1 GPIO_O DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
General purpose input/output (default Volume Down button).
48 GPIO_1 DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
General purpose input/output (default Play Mute button).
47 GPIO_2 DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
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General purpose input/output (default Rec Mute button).

39 GPIO_3 DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
Programmable 2 in 1 1/0 interface. GPIO / PWM select by firmware.
38 GPIO 4 DIO General purpose input/output (default PWM LED Blue).
- 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
Programmable 2 in 1 1/0 interface. GPIO / PWM select by firmware.
37 GPIO 5 DIO General purpose input/output (default PWM LED Green).
- 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
Programmable 2 in 1 1/0 interface. GPIO / PWM select by firmware.
41 GPIO 6 DIO General purpose input/output (default PWM LED Red).
- 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
General purpose input/output . |There are 4 kinds of preset EQ, GPIO7
3.3V 1/0, 5V tolerance, and 8 are used to determine in which
40 GPIO_7 DIO bidirectional buffer with 8mA mode. The combinations are shown
driving current, Default EQ disable |below.
and weak pull-up for input. GPIO[8:7]=0,0: Normal mode
General purpose input/output GPIO[8:7]=0,1: Gaming mode
3.3V 1/0, 5V tolerance, GPIO[8:7]=1,0: Communication mode
35 GPIO_8 DIO bidirectional buffer with 8mA GPIO[8:7]=1,1: Movie mode
driving current, Default EQ disable |EQ function can enable via configuration
and weak pull-up for input. tool or firmware.
General purpose input/output (default Rec Clip Indicator).
34 GPIO_9 DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
Programmable 3 in 1 1/0 interface. GPIO / Digital MIC Clock (DMIC_CLK) /
UART_RX select by firmware.
33 GPIO_10 DIO GPIO (Default MIC Jack Detect):
3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
Programmable 3 in 1 1/0 interface. GPIO / Digital MIC Data (DMIC_DAT) /
UART_TX select by firmware.
32 GPIO_11 DIO GPIO (Default Headphone Jack Detect):
3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
4-Wire SPI Serial Bus
SPI data master in/slave out,
43 SPI_MISO DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-down for input.
SPI data master out/slave in,
44 SPI_MOSI DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-down for input.
SPI chip select,
45 SPI_CSO DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
SPI clock,
46 SPI_SCK DIO 3.3V 1/0, 5V tolerance, bidirectional buffer with 8mA driving current,
Default weak pull-down for input.
2-Wire Serial Bus (12C)
2-wire serial data,
5 12C_SDAT DIO 3.3V 1/0, 5V tolerant, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
2-wire serial clock,
4 12C_SCLK DIO 3.3V 1/0, 5V tolerant, bidirectional buffer with 8mA driving current,
Default weak pull-up for input.
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Miscellaneous

Power Down Switch is an output buffer with 8mA Tri-state output.

2 PDSW DO Normal mode: 0
Suspend mode: 1
The TEST pin is used for IC test, another one is in the situation when F/W
was crash or USB was not recognized, Set TEST pin to 3.3V before USB
3 TEST DI connect can force MCU into boot loader mode and able to update F/W via

configuration tool, Default weak pull-down for input.
1: Boot loader mode
0: Normal operation

“*Note1: GPIOs, 12C, SPI, SPDIF, MIC_SWOUT, MICL, MICR_RING2, MBIASL, MBIASR_SLEEVE, VAG, LOUTL, LOCOM,
LOUTR, VOLADJ, PDSW pins can be left floating if not in use.

**Note2: Suggest connect TEST pin to GND by default setting.
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4.5 Pin Circuit Diagrams

VAG, MIC_BAIS
AGND
VSS
Analog input pins LINE, MIC
2
ADC |—
+
'AGND
Output pins LOUTL, LOUTR
5
——LOUT_n
+
AGND
Output pins LOUTL, LOUTR
VDD
+ VREG
VSS
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5 USB Audio Topology
5.1 CM6533N/CM6533 Headset Topology

Mute Control
Volume Control
USB Mixer -45dB(Mute) ~ 0dB
Streaming T Soeak
Interface #1 A peaker
YD——o—o—-fH-o——o cD o Ot
O
Mute Control
Mute Control Volume Control
Volume Control 0dB ~ 30dB
-15dB(Mute) ~ 22dB
Microphone USB Streaming
2CH In IT O— it ot Interface #2
USB Interfaces List
Interface Description Endpoint
Interface 0 Audio Control Interface
Interface 1 Audio Stream Interface for Playback 0x01
Interface 2 Audio Stream Interface for Record 0x82
Interface 3 HID Interface 0x87(Interrupt In 16 bytes)

Audio Stream Interfaces’ Alternate Setting List

Alt 1 2CH, 16Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
Interface 1 Alt 2 2CH, 24Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
(Speaker)
Alt 3 2CH, 16Bits PCM 88.2K,96K
Alt 4 2CH, 24Bits PCM 88.2K,96K
Alt 1 2CH, 16Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
Interface 2 Alt 2 2CH, 24Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
(MIC In) Alt3 | 2CH, 16Bits PCM 88.2K, 96K
Alt 4 2CH, 24Bits PCM 88.2K,96K
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5.2 CM6533X1 Headset Topology

Mute Control
Volume Control

- -45dB(Mute) ~ 0dB
usB Mixer
Streaming
Interface #1 T e Speaker
| D——o—o—{H# 2CH Out
O
$T+L+ Mute Control
Mute Control Volume Control
Volume Control 0dB ~ 30dB
-15dB(Mute) ~ 22dB )
Microphone USB Streaming
2CH In T O——{dfit Interface #2

USB Interfaces List

Interface Description Endpoint
Interface 0 Audio Control Interface
Interface 1 Audio Stream Interface for Playback 0x01
Interface 2 Audio Stream Interface for Record 0x82
Interface 3 HID Interface 0x87 (Interrupt In 16 bytes)

Audio Stream Interfaces’ Alternate Setting List

Alt 1 2CH, 16Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
Alt 2 2CH, 24Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
Interface 1
(Speaker) Alt 3 2CH, 16Bits PCM 88.2K,96K
Alt 4 2CH, 24Bits PCM 88.2K,96K
Alt 5 2CH, 16Bits AC3 44.1K,48K
Alt 1 2CH, 16Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K,48K
Interface 2 Alt 2 2CH, 24Bits PCM 8K,11.025K,16K,22.05K,32K,44.1K, 48K
(MIC In) Alt 3 2CH, 16Bits PCM | 88.2K,96K
Alt 4 2CH, 24Bits PCM 88.2K,96K
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6 Function Description
6.1 Playback Equalizer
6.1.1 5-band equalizer

CM6533/CM6533N/CM6533X1 has integrated five (5)-band hardware digital equalizer (EQ) engine inside the chips to
fulfill various application usages. It provides up to four (4)-preset modes on client’s product design for different user
scenarios including default/music, movies, gaming and communication modes. Clients could also change the gain
parameters for each of the preset application EQ mode via embedded FLASH coding. Also, the EQ engine could also
be utilized for compensating and fine-tuning the headphone driver for Sound Pressure Level (SPL) performance to a
specific preference. In this case, clients could fully customize all EQ coefficients such as center frequency, gain
values, and bandwidth to one optimized frequency response curve and setting in terms of the headphone driver and
housing’s acoustics characteristics, also via embedded FLASH programming.

» Digital Equalizer
Digital &= e, Digital-Analog

Attenuation
Bandwidth, OPA Gain) -Converter

The EQ engine contains five (5) frequency bands (Fc) of digital filters to conduct transfer functions of the frequency
response over the audio band. It allows maximum +-12dB digital gain (Gain) for each band with 0.5dB adjustment per
step. Each filter will have its bandwidth (BW) factor between 0 and 1.0.

Fc: Center Frequency, F1-F5, 20<Fc<20K (Hz)
Gain: Digital Frequency Gain, -12dB <= Gain <=+12dB, 0.5dB/step
BW: Filter Bandwidth Factor, 0<BW<1

OPA Gain: Analog Gain Compensation setting for each equalizer mode

The EQ engine already provides four (4)-preset modes/settings based on the same preset F1~F5 center frequencies
and OPA gain:

F1 (Bass)= 100Hz

F2 = 350Hz
F3 = 1KHz
F4 = 3.5KHz

F5 (Treble) = 13KHz

Page 19 / 56 www.cmedia.com.tw
Rev.1.9 Copyright© C-Media Electronics Inc.



( N\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

With the four (4)-preset EQ modes, clients could use embedded FLASH parameters to change the gain values for each

band of the center frequency and hence customize the four (4)-preset EQ curves based on the preset center
frequencies and bandwidth. Alternatively, clients could also skip the four (4) preset modes and create a customized
EQ curve by changing the center frequencies, gain values and even the bandwidth factors in embedded FLASH
parameters to make the headphone sound better or meet some frequency requirements. However, in this case, the
product will always use one optimized EQ setting and could not allow users to dynamically change into different
preset modes. Clients could also consider reporting Treble/Bass feature unit by embedded FLASH to Windows UAA
driver to allow end-users to adjust Bass (F1) and Treble (F5) by themselves. Therefore there are three

usage/application scenarios as shown by the summary table below:

3 EQ Usage/Application Scenarios

. . Center Frequency / | Number of
No Scenario Gain Value Bandwidth Factor Modes User Control Type
1 | 4 Switchable Presets Configurable Fixed 4 Hardware
2 Full-Customized EQ Configurable Configurable 1 N.A.
3 Treble/BJrs;:tFeature Configurable Configurable 1 Software

**Note: Hardware user control type means end-users could select which EQ mode they are going to use by a hardware
switch/button on the product; software control means they could control the treble/bass gain values by GUI in
Windows OS sound device advanced settings.
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6.1.2 Four (4) Preset EQ Mode

As mentioned above, EQ engine already provides four (4)-preset EQ modes for different user scenarios/applications.
The EQ function default was disable but it can enable via configuration tool or firmware, End users could use the
hardware switch on the product (determined by 2 EQ configuration input pins) to dynamically change to different EQ
modes. The following shows the frequency response of each mode.

Mode GPIO8 GPI107 Color
Default 0 0 | e
Gaming 0 L Tt ietaatets
Communication 1 0
Movie 1 L el
Audio Precision 04/20/11 15:35:35
+1p
oF AD)
E Gaming :
A - AT //\
SE pd \ v \
c e LA T, 1
E /) \ Pl Movig 1
-3E - -
d C L
B A E N N
r = Default / \\ o (0
_5 ;“ / ‘\ f-!
A F N L1
B6F // [~
SE L o P
8f _/
9F
-10 2
20 50 100 200 500 1k 2k 5k 10k 20k
Hz
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Red Solid 2 Anlr Ampl Left 00
2 1 Magenta Solid 2 Anlr Ampl Left 11
3 1 Cyan Solid 2 Anlr Ampl Left 10
4 1 Blue Solid 2 Anlr. Ampl  Left
DA-EQ-SPDIF_In_DA_Out.at27
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6.2 Recording Equalizer

CM6533/CM6533N/CM6533X1 also provide five (5)-band equalizer for the input. It can be used to compensate the
frequency response of microphone unit. Clients could fully customize all EQ coefficients (center frequency, gain
values, and bandwidth) through embedded FLASH.

6.3 HID Function
6.3.1 HID Interrupt in
Input Data Format:

byte0 | always 1 for org HID event report ID

byte1 for defined HID event, each event occupies one bit

byte2

byte3 start address of returned data (H-start_addr)

byte4 | start address of returned data (L-start_addr)

byte5 bit7
bit6:UART_INT
bit5:GPI_INT

bit4:SPIS_INT(slave mode int)

bit3: SPIM_INT(master mode int)

bit2:12CS_INT(slave mode int)

bit1:12CM_INT(master mode int)

bit0: IR_INT

byte6 | read data of [start_addr]

byte7 | read data of [start_addr+1]

byte8 | read data of [start_addr+2]

byte9 read data of [start_addr+3]

byte10 | read data of [start_addr+4]

byte11 | read data of [start_addr+5]

byte12 | read data of [start_addr+6]

byte13 | read data of [start_addr+7]

byte14 | read data of [start_addr+8]

byte15 | read data of [start_addr+9]

Page 22 / 56 www.cmedia.com.tw
Rev.1.9 Copyright© C-Media Electronics Inc.




G \Cmedia

CM6533,CM6533N,CM6533X1

USB Audio Chip

6.3.2 HID get_input_report

Command Format:

bmRequestType bRequest wValue windex wlLength Data
8'h A1 8’h 01 16’h 01 01 16’h 00 03 16’h 00 10 Report
(Get_Report) | (Rpt Type + Rpt ID) (Interface) (16 bytes) P

**Note: The Start_Addr value in the input reported is put in the Internal Register Address Oxff. Software must set the

value of Start_Addr Register to make sure get_input_report can read the proper data desired.

Input Data Format:

byte0 | always 1 for org HID event report ID

byte1 for defined HID event, each event occupies one bit

byte2

byte3 | start address of returned data (H-start_addr)

byte4 | start address of returned data (L-start_addr)

byte5 bit7
bit6:UART_INT
bit5:GPI_INT

bit4:SPIS_INT(slave mode int)

bit3: SPIM_INT (master mode int)

bit2:12CS_INT(slave mode int)

bit1:12CM_INT(master mode int)

bitO: IR_INT

byte6 | read data of [start_addr]

byte7 | read data of [start_addr+1]

byte8 | read data of [start_addr+2]

byte9 read data of [start_addr+3]

byte10 | read data of [start_addr+4]

byte11 | read data of [start_addr+5]

byte12 | read data of [start_addr+6]

byte13 | read data of [start_addr+7]

byte14 | read data of [start_addr+8]

byte15 | read data of [start_addr+9]
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6.3.3 HID set_output_report

Command Format:

bmRequestType bRequest wValue windex wlLength Data
8'h 21 8’h 09 16’h 02 01 16’h 00 03 16’h 00 10 Report
(Set_Report) | (Rpt Type + Rpt ID) (Interface) (16 bytes) P

**Note: Byte5 is the beginning address of this write sequence.

Output Data Format:

byte0 | always 1 for org HID event report ID

byte1 start address of write reg (H-start_addr)

byte2 | start address of write reg (L-start_addr)

byte3 | effective write/read data length (<=12)

byte4 | write data to [start_addr]

byte5 | write data to [start_addr+1]

byte6 | write data to [start_addr+2]

byte7 | write data to [start_addr+3]

byte8 | write data to [start_addr+4]

byte9 | write data to [start_addr+5]

byte10 | write data to [start_addr+6]

byte11 | write data to [start_addr+7]

byte12 | write data to [start_addr+8]

byte13 | write data to [start_addr+9]

byte14 | write data to [start_addr+10]

byte15 | write data to [start_addr+11]
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6.4 Vendor Command Definition
6.4.1 Vendor Command Read

Command Format:

bmRequestType bRequest wValue windex wlLength Data
16’h -- --
, 8’h 02 , 16’h 00 -
8’'h C3 (Command 2) (Stgrt Address of 16’h 00 00 (<=64 bytes) Data
input Data)
Input Data Format:
Byte 0 Data of Reg[wValue]
Byte 1 Data of Reg[wValue + 1]
Byte 2 Data of Reg[wValue + 2]
Byte 63 Data of Reg[wValue + 63]
6.4.2 Vendor Command Write
Command Format:
bmRequestType bRequest wValue windex wLength Data
, 16’h -- -- , i
8’h 43 (Cor?]:mgr:d 1) (Start Address of 16’h 00 00 (<1=%;bootes) Data
Output Data) y
Output Data Format:
Byte 0 Data of Reg[wValue]
Byte 1 Data of Reg[wValue + 1]
Byte 2 Data of Reg[wValue + 2]
Byte 63 Data of Reg[wValue + 63]
6.4.3 USB Vendor Requests
bmRequestType bRequest wValue windex wLength Data
0x43 0x01 Data Length
(Vendor Other) Register Write Address 0x0000 (<=64 bytes) Data
0xC3 0x02 Data Length
(Vendor Other) Register Read Address 0x0000 (<=64 bytes) Data
0x43 0x03 Address 0x0000: Write only Data Length Data
(Vendor Other) Flash Write 0x0001: Auto Verify (<=64 bytes)
0xC3 0x04 Data Length
(Vendor Other) Flash Read Address 0x0000 (<=64 bytes) Data
0x0000 0x0001: Chip Erase
0x43 0x05 0x0000 None
(Vendor Other) Flash Control Address 0x0002: Sector
Erase
0xC3 0x06 1-byte data
(Vendor Other) Flash Control - 0x0000 0x0000 0x0001 0x01: Erasing
Get Status 0x00: Ready
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6.4.4 Simple Process of Firmware Update

Host Device
1. Get register 0x3E
>
2. Modify CS_SEL to CS2, then write back to register 0x3E >
3. When CS_SEL is changed to CS2, firmware will erase the whole flash automatically
4, Send vendor command 0x06 to check if the erase process finished >
5. Use vendor command 0x03 with auto-verify option to write flash
If the data verification fails, the device will stall the vendor command >
Repeat writing flash «-+--+
6. Firmware update complete
6.5 SPDIF Control Description
6.5.1 SPDIF Frame Description
® Audio format: linear 16 bit default.
® Allowed sampling frequencies (Fs) of the audio:
> 96KHz from DVD
> 88.2KHz from DVD
> 48 kHz from DAT
> 44.1kHz from CD
® One-way communication: from a transmitter to a receiver.
® Control information:
> V (validity) bit: indicates if audio sample is valid
> U (user) bit: user free coding i.e. running time song, track number
> C (channel status) bit: emphasis, sampling rate and copy permit
> P (parity) bit: error detection bit to check for good reception
Page 26 / 56 www.cmedia.com.tw

Rev.1.9 Copyright© C-Media Electronics Inc.



( =\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

® (Coding format: biphase mark except the headers (preambles), for sync purposes
® Bandwidth occupation: 100kHz up to 6Mhz (no DC)

®  Signal bitrate as following table:

Sampling Rate (KHz) | SPDIF Bit Rate (MHz, 64*Fs)
96 6.144
88.2 5.6448
48 3.072
44.1 2.8224

ok 4 UL
Data Signal —,_\_, I | I I I

1 0 0 1 1 0 1 0 0 1 0

Biphase Mark
Signal 10110010101 10100110100

Figure -17 Biphase Mark signal of SPDIF

Preamble cell-order cell-order
(last cell "0")  (last cell "1")

"B" 11101000 00010111
"M" 11100010 00011101
A 11100100 00011011

Preamble “B”:

Marks a word containing data for channel A (left) at the start of the data-block.

Preamble “M”:

Marks a word with data for channel A that is not at the start of the data-block.

Preamble “W”:

Marks a word containing data for channel B (right, for stereo). When using more than 2 channels, this could also be
any other channel (except for A).

The number of subframes that are used depends on the number of channels that is transmitted. A CD-player uses
Channels A and B (left/right) and so each frame contains two subframes. A block contains 192 frames and starts with
a preamble "B":
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|< Sub-frame >|
0 3 4 7 8 27 28 29 30 31
| Preamble I Aux Data I LSB Audio Data MSB I \% I U I C I P |

V: Valid, U:User-Data, C:Channel-Status-Data, P:Parity-Bit
Figure -1 SPDIF Subframe Description

In each block, 384 bits of channel status and subcode info are transmitted. The Channel-status bits are equal for both
subframes, so actually only 192 useful bits are transmitted:

M| ChannelA Jw] ChannelA | B | ChannelA Jw] ChannelA [M] ChannelA Jw] ChannelA
SubFrame SubFrame
e Frame 191 =——fpplaf— Frame O Plag Frame 1 el
Figure -2 Preamble Description of 192 SPDIF frame
6.5.2 SPDIF Out Channel Status
bit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7
consumer audio/ . .
byte0 Jprofessional | non-audio copyright pre-emphasis mode
default 0(P) 0(P) 1(P) 0(P) O(fixed) O(fixed) O(fixed) O(fixed)
byte1 category code L
default 0(P) 0(P) 0(P) 0(P) 0(P) 0(P) 0(P) 0(P)
byte2 source number channel number
default O(fixed) O(fixed) 0(fixed) O(fixed) O(fixed) O(fixed) 0(fixed) O(fixed)
byte3 sampling frequency clock accuracy reserved
default 0(P) 0(P) 0(P) 0(P) O(fixed) O(fixed) O(fixed) O(fixed)
**Note: (P) These bits can be programmed by USB HID or USB vendor command
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6.6 Digital Microphone

CM6533/CM6533N/CM6533X1 series IC provide digital microphone interface for recording. There are two microphone
signals transmitted on a single DATA line from DMIC module. The oversampling bit stream output from DMIC module
connects to internal decimation filter to generate PCM output.

VDD

VDD
DAT DAL,
IN CM6533
cLock [«——LOCK
mic O) GND LR

| | Series
DMIC Module

wx /) N/ L
ot () (T
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6.7 12C Interface

6.8.112C Master Mode

12C protocol timing

Write Transaction

UL S UL UL S UL S UL
1] Data0 [ Datal élk (4 |

Slave Address | 0 |_AI Map Address H

ﬁ?dg%%um%w%w
_|| H Slave Address |1|AI Data0 IKIK |AI |

Slave Address | 0 |_AI Map Address

From Master to Slave

From Slave to Master

e pannnigaihijn

ST

~

1. N Byte Write Transaction

DatJ AI I_

_ /
SDA | Slave Address| O| AI MAP | A| Data 1 | A| Data g
M stop
| 2. N Byte Read Transaction /|
SDA | Slave Address| 1 | A| Data 1 | _A| Data> ) Data A

Stop

uipinip auipiniy

3. Auto Read Transaction (= Write- MAP- Only i+ N Byte Read Transactlon) |/
Daté] g Data | A|
/

SD‘H Slave Addres!; 0| A| MAP | AI I_H Slave Address 1| AI

Stap Start

Start Stop

MAP: Memory Address Pointer
(the target register address
in slave device )

|:| from master to slave A= acknowledge (SDA Low)

|:| from slave to master A = not acknowledge (SDA High)
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6.8.212C-Master Read with clk_sync mode

I2C-Master-Read with clk_sync mode

Master 1ead but slave device need prepare the required data.
Slave divce may force SCL to low for wait state.

And Master must understand this protocol to stop capture SD A& content until SCL be release.

RupEnRnn ¢ Ui

Slave Address E|] & Data O Al Datal

6.8.3 12C Master Device Address and Control Register
Address: 0x80

Bits | R/W Bit Mnemonic Description Default
0xA8
7-1 R/W SA_reg The target slave device address.
(POR)
1'b0
0 R/W SA_reg 1: read, 0: write
(POR)

6.8.4 12C Master Memory Address Pointer (MAP) Register
Address: 0x81

Bits | R/W Bit Mnemonic Description Default
The register low byte address of salve 8'b0
7-0 R/W MAP_reg ) )
device to be read or written. (POR)

6.8.5 12C Master Memory Address Pointer (MAP2) Register
Address: 0x82

Bits | R/W Bit Mnemonic Description Default
The register high byte address of salve 8'b0
7-0 R/W MAP2_reg
device to be read or written. (POR)
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6.8.6 12C Master Data Register

Address: 0x83 ~ 0x92
Bits | R/W Bit Mnemonic Description Default
The data read from or written to the 8'b0
7-0 | R/W data0O~ datal5 )
slave device. (POR)
6.8.7 12C Master Control and Status Register 0
Address: 0x93
Bits | R/W Bit Mnemonic Description Default
Data length of read/write command
8'h1: 1 byte, minimum length
"o 0x14
70 | RW i2¢_ctrl_regl 8h2: 2 bytes
(POR)
8'hFE: 254 bytes
8'hFF: 256 bytes, maximum length
6.8.8 12C Master Control and Status Register 1
Address: 0x94
Bits | R/W Bit Mnemonic Description Default
Trigger I12C read/write command
0->1: trigger I12C read/write command.
1->0: 12C interface had completed 10
7 R/W i2c_start current task. (POR)
0 :I2Cinterface is idle and ready for
work.
1 :I2Cinterface is running.
Reset I2C interface 10
6 R/W i2c_reset 0 : Not reset I2C interface (POR)
1 : Reset I2C interface
MAP length 10
5 R/W map_len 0 : 8-bit MAP (POR)
1 :16-bit MAP
Clock Synchronization
0: off 1'bl
4 RIW clk_sync 1: on, when slave pull-down SCLK, (POR)
master would pause
I2C speed mode 10
3 R/W fast_std 0 : Standard mode, 100kHz (POR)
1 : Fast mode, 400kHz
MAP only write command 1b0
2 R/W map_only 0 : Write command. (POR)
1 : MAP only write command.
Auto read command b1
1 R/W auto_rd 0 : Read command. (POR)
1 : Auto read command.
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Slave NACK error occur
0 R i2c_ctrl_reg2 1 : Noerror
2 : Slave NACK error occur

1'b0
(POR)

*Note: Write-MAP-Only: An operation which only writes the register MAP the salve device

6.8.9 12C Master Download Control and Status Register
Address: 0x95

Bits R/W Bit Mnemonic Description Default
1'bl
7 R/W I2¢c_mas_sel I2C master/slave select
(POR)

Flag_8byte (RO): Flag to status I2C is
transmitting at 1% 8 bytes data or 2" 8
bytes data.

If the flag index it's transmitting the 2™ 8
bytes data, then F/W can prepare the next
8 bytes data into 1% 8byte buffer.

RO Flag_8byte 1'b0
WO Flag_ready Flag_ready (WO): Flag to index F/W has (POR)
prepared next data ready.

After prepare done, F/W need set this bit
to index the data had been written. If F/W
didn’t catch on when all data has been
transmitted, the I2C clock would be keep
low to till it ready.

Download to which block of SRAM.
00: Load to 1% 8KB block.
5:4 | R/W LD_BLOCK 01: Load to 2" 8KB block.
10: Load to 3™ 8KB block.
11: Load to 4™ 8KB block.

2'b00
(POR)

Check sum Error

1. If in LD_PHASE, the check sum
value was calculated by 12C load

3 RO CHKSUM_ERR data. 1'b0

2. If in CHK_PHASE, the check sum
value was calculated by SRAM read

content.
CHECK phase done ,
2 RO CHK_FINISH 1: finish download data CHECK 10
MCU select CHECK phase to read SRAM
data for check-sum check. 1'b0
1 R/W HK_PHASE
/ CHK_PHAS 1: enable (after disable LD_PHASE) (POR)
0: set 0 after complete
MCU select LOAD phase to access SRAM
from download. 1'b0
R/W LD_PHASE
0 / _PHAS 1: enable (POR)
0: set 0 after complete
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6.8.10 I2C Master Clock Period Setting Register
Address: 0x96

Bits R/W Bit Mnemonic Description Default
7 W CHG_ENABLE MCU can program I2C clock; 1'b1: enable (;(t))g)
MCU download select b0
6 R/W LD_SEL 1'b0 : SPI download
(POR)
1'b1 : 12C download
Set I2C-master clock period.
The clock
period=83.3*5*(CHG_FREQ+1) 6'ho
5-0 W CHG_FREQ Ex: CHG_FREQ = 6'd48 (POR)
12C Clock
Period=83.3*5*(48+1)=20408ns
HW limitation CHG_FREQ >= 6'h3
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6.8.11 I2C Slave Mode

“7-bit slave address = 7’b0001000 to 7°b0001011”

CM6533/CM6533N/CM6533X1 can serves as a slave device with bit rate up to 400Kbps (fast mode). External MCU
can write data to CM6533/CM6533N/CM6533X1 or read data from CM6533/CM6533N/CM6533X1 (No Size limitation
in 12C Interface). Since host side and MCU can both access to all the internal registers.

CM6533/CM6533N/CM6533X1 will transfer an interrupt to internal MCU until the INT bit of 12C control Register
have been clean by internal MCU. The interrupt will be trigger when write transaction done or detect

read-slave-address.

The main usage of 2-wire slave bus is to become the interface between the CM6533/CM6533N/CM6533X1 and a

external micro control unit (EMCU).

6.8.12 I2C Slave Data Register
Address: 30~33h

Bits | R/W Bit Mnemonic Description Default

The data received from or transmitted to master device.

31:0 | R/W MCU_data0~F |This register cannot be written when 2-wire slave serial c:gggr;
bus status is busy.
6.8.13 I2C Slave Status Register
Address: 34~35h
Bits | R/W Bit Mnemonic Description Default
15 Reserved 1b
14:12 R Reserved Oh
. Threshold interrupt mask: Ob
1 R/W | Thld_int_mask 1: mask; 0: non-mask ; default :0 (POR)
10 R |Write_data_ready |Interrupt happened, auto-cleared after read (P%)R)
0: 2-wire serial bus in normal operation (default) Ob
9 RIW 12¢_s_reset 1: 2-wire serial bus in reset state (POR)
. initiated transaction status Ob
8 RIW Dri_tran_st 1: The last initiated transaction failed, write 1 to clear. (POR)
Read transaction status Ob
/ RIW Rd_tran_st 1: a new read transaction received, write 1 to clear. (POR)
Write transaction status Ob
6 RIW Wr_tran_st 1: a new write transaction received, write 1 to clear. (POR)
The data length of the last write transaction received,
00000: 1 byte (MAP only)
00001: 2 byte (MAP + 1 byte data)
00010: 3 byte (MAP + 2 byte data)
. 00011: 4 byte (MAP + 3 byte data) Ob
1] R Data_len  150100: 5 byte (MAP + 4 byte data) (POR)
01111: 16 byte (MAP + 15 byte data)
10000: 17 byte (MAP + 16 byte data)
Others: Reserved
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0b

0 R busy The 2-wire serial bus status, 0: idle, 1: busy (POR)

**Note: When 12C issue interrupt to MCU, MCU needs to read the data numbers that threshold data count specified.
And waits another interrupt until the total data transfer completed.

6.8.14 I2C Slave Memory Address Pointer(MAP) Register
Address: 36h

Bits | R/W Bit Mnemonic Description Default
The memory addresses of the read or write transactions 00h

7:0 | R/IW MCU_MAP from MCU. Address 0 is reserved for initiated (POR)
transaction.

6.8.15 I2C Slave Status Register
Address: 37h

Bits | R/W Bit Mnemonic Description Default

Synchronization Enable

1: enable (the synchronization selection bit will decide
7 R/W Sync_en the method adopted).

0: disable (MCU and ARC should guarantee no data lost
themselves).

1b
(POR)

The polarity control of pin INT_OUT (initiated
6 R/W Int_polarity [transaction interrupt),
0: high active, 1: low active

Ob
(POR)

Slave Device Address
00: select 0001000 (10h) as slave address
5:4 R/W Slave_addr 01: select 0001001 (12h) as slave address
10: select 0001010 (14h) as slave address
11: select 0001011 (16h) as slave address

01b
(POR)

Synchronization Method Selection

1: Data synchronization. When this bit is one, if the
current transaction has not been serviced by ARC, the
clock line of the 2-wire serial bus will be pulled low.
Under this situation, the MCU cannot start a new
transaction or continue the current read transaction
until the clock line goes back to high.

1b
0: Ready pin synchronization. If the MCU cannot support (POR)
open drain 2-wire serial bus, this bit should be set to
zero. Under this situation, the MCU cannot start a new
transaction or continue the current read transaction
until the pin XSLAVE_RDY goes high to signal that the
driver has serviced the current transaction. Driver
should use “driver acknowledge” to signal the processing
of the current transaction is completed.

3 R/W Sync_sel

Interrupt Mask
0: interrupt will happen at a read/write transaction Ob

received or a driver initiated transaction failed (POR)
1: interrupt will not happen

2 R/W Int_mask

Driver initiated transaction

Write 1 to start Driver initiated transaction. This bit is
cleared automatically, after ARC initiated transaction

1 R/W Dri_init_tran |starts. The ARC initiated transaction should be issued
only when the 2-wire slave serial bus is idle. Otherwise,
it will be ignored. The ARC initiated transaction will
cause pin INT_OUT to send out an interrupt for MCU.

Ob
(POR)
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After MCU responded with a Write-MAP-Address-0-Only
transaction and a subsequent read transaction, interrupt
INT_OUT will be de-asserted. However, if the MCU does
not act as what is expected (a write MAP-Address-0-Only
transaction and a subsequent read transaction), the
interrupt INT_OUT will be still de-asserted, but the ARC
initiated transaction status is used to signal a fail status
to ARC. In this case, the driver should consider to repeat
the failed Driver initiated transaction again.

0 R/W ack

Driver Acknowledge means driver has processed the
current transaction.

Write 1 to acknowledge. This bit will be cleared
automatically.

Ob
(POR)

I2C example for Master mode:

Write 2 bytes:

(Slave address = 92, MAP address = 01, Data = 55, AA)
Write 0x80 = 92 (Slave address)
Write 0x81 = 01 (MAP address)
Write 0x83~0x84 = 55 AA (Data register)

Write 0x93 = 02 (Data length
Write 0x94 = 92 (I12C start)

Read 2 bytes:

2 bytes)

(Slave address = 92, MAP address = 01)
Write 0x80 = 93 (Slave address)
Write 0x81 = 01 (MAP address)

(
Write 0x93 = 02 (Data length
Write 0x94 = 92 (12C start)

2 bytes)

Read 0x83~0x84 (Data register)
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6.9 SPI Interface
The SPI interface is used to transfer control data between the CM6533/CM6533N/CM6533X1 and external codec.
In a SPI interface there is only one central clock source producing a reference clock to which SPI data processing is

synchronized. This clock is often referred to as the MCU clock, e.g. for SPI clock 12Mhz, When the MCU clock equal
48Mhz and SPI clock div4.

Example MCU CLK 0xB5[2:0] 48M(3'b100) | 24M(3'b011) | 12M(3'b010) | 6M(3'b001) 3M(3'b000)
SPI clock 0x3D[4:3]=00(div4) SPI CLK 12M 6M 3M 1.5M 750k
SPI clock 0x3D[4:3]=01(div12) SPI CLK 4M 2M 1M 500k 250k
SPI clock 0x3D[4:3]=10(div16) SPI CLK 3M 1.5M 769k 375k 187.5k
SPI clock 0x3D[4:3]=11(div20) SPI CLK 2.4M 1.2M 625k 300k 150k

6.9.1 SPI Registers Descriptions
Address: 38~3bh

Bits | R/W | Bit Mnemonic Description default

The data (which include address, r/w, and data bits)
written to or read from the codec. The bits in this
register should be interpreted according to the

0x0000
individual codec. The content of this register, after a

31-0 | R/W DataO~Data3 ] _ _ 0000
write operation completes, has no meaning. The

o . (POR)
content of this register, after a read operation
completes, should reference the document of individual
codec to see how many bits in this register is valid.
6.9.2 SPI Control Register 0
Address: 3ch
Bits | R/W Bit Mnemonic Description default
SPI master/slave mode 1'b1
7 R/W slv_mst 0: master mode (POR)
1: slave mode
SPI slave address length 1'b1
6 R/W long_mode 0: 1-byte address (POR)
1: 2-byte address
1’b0
5 -- -- Reserved (POR)
1’b0
4 -- -- Reserved (POR)
Serial interface mode 1'b0
3 R/W si_mode 0: normal SPI mode (POR)
1: Serial interface mode
Serial interface RS/AQ output 1°b0
2 | RIW si_mode_rs 0: RS/A0==0 for 8" bit (POR)
1: RS/A0==1 for 8" bit
Flag read
1 RO flag_rd 0: mcu can’t read spi data 1’b0
1:mcu need to read spi data
Flag write
0 RO flag_wr 0: mcu can’t write spi data 1’b0
1:mcu need to write spi data
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6.9.3 SPI Control Register 1
Address: 3dh

Bits | R/W Bit Mnemonic Description default

Trigger SPI read/write command
0->1: trigger SPI read/write command.

7 R/W spi_start 1->0: SPI interface had completed current task. (ng)
0 : SPl interface is idle and ready for work.
1 : SPI interface is running.
SPI CEN control 1'b1
6 R/W spi_lh_edge 0: codec latch control data at SPI clock low (default) (POR)
1: codec latch control data at SPI clock high
SPI Flash Read/Write 1°b0
5 R/W Spi_flash_rd_wr | O:spi flash read (default)
ceni ; (POR)
1:spi flash write
SPI clock period
2’b00: by MCU clk div 4 2'b0
4-3 | R/IW frq_sel 2’b01: by MCU clk div 12 (POR)

2’b10: by MCU clk div 16
2’b11: by MCU clk div 20

2 R/W first_leading_bit | First data bit of 2-bit leading mode 1’b0(POR)
1 R/W | second_leading_bit | Second data bit of 2-bit leading mode 1’b0(POR)
RA8815 2-bit leading mode 1b0
0 R/W | leading_bit_mode | O0: No leading bits (POR)
1: 2-bit leading for each transaction
6.9.4 SPI Interrupt
Address: 3eh
Bits | R/W Bit Mnemonic Description default
7 R/W CPOL Clock Polarity 1’b1(POR)
6 R/W CPHA Clock Phase 1’b1(POR)
SPI CS Select
00: CSO
5-4 | R/IW CS_SEL 01: CS1 2’b10(POR)
10: CS2(Default)
11: CS2
SPI slave flag to HID interrupt 1'b0
3 RO slv_hid 0: access to internal register (POR)
1: flag to HID interrupt
SPI slave read/write flag 1'b0
2 RO slv_rw 0: read
o (POR)
1: write
SPI slave interrupt
0: no interrupt 1'b1
1 R/W slv_int_en 1: interrupt (Default) (POR)
Ext MCU can program this bit to make slave
mode interrupt
SPI master interrupt enable
. 0: disable 1’b1
0 RIW mst_int_en 1: enable (Default) (POR)
Control HW to make master mode interrupt
**Note:

1. Bit [1]: When SPI interface is slave mode, SPI interrupt happened when bit [1] ==1, which is written by external
MPU via SPI. Interrupt (HID) would be cleaned once address 0x10 was written.

2. Bit [0]: When SPI interface is master mode, SPI interrupt happened when bit [0] ==1 and every SPI master command
completed. Interrupt (HID) would be cleaned once address 0x10 was written.
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6.9.5 SPI Control Register 3
Address: 3fh

Bits | R/W Bit Mnemonic Description

default

The data length of read/write,
0000_0000: Reserved
0000_0001: 1 bytes
0000_0010: 2 bytes

7-0 | R/W data_len 0000_0011: 3 bytes

1111_1111:255 bytes

8’do
(POR)

SPI example for master mode:

Write 3 bytes:

(Address = 92, DATA = 55,AA)
Write 0x38~0x3A = 92 55 AA (Data register)
Write Ox3F = 03 (Write 3 bytes length)
Write 0x3D = AO (SPI start)

Read 3 bytes:
(Address = 92)
Write 0x38= 92 (Data register)
Write Ox3F = 03 (Read 3 bytes length)
Write 0x3D = 80 (SPI start)
Read 0x38-0x3A
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6.9 GPIO
6.9.1GPO Data Register
Address Offset: CO-C1h

Bits | R/W Bit Mnemonic Description Default
. GPO_0_reg . . 16’h0
15:0 | R/W GPO_1_reg GPO data register which represents (POR)
6.9.2GPI Data Register
Address Offset: C2-C3h
Bits | R/W Bit Mnemonic Description Default
16’h0
15:0 R GPI data register which represents (POR)
6.9.3GPIO Direction Control Register
Address Offset: C4-C5h
Bits | R/W Bit Mnemonic Description Default
GPIO output enable register which
represents for pin XGPIO[15:0] ,
. GPOE_O - ) . 16’h0
15:0 | R/W GPOE 1 1: the corresponding pins are used as (POR)
output
0: the corresponding pins are used as input
6.9.4GPIO Interrupt Enable Mask Register
Address Offset: C6-C7h
Bits | R/W Bit Mnemonic Description Default
GPIO_E, GPIO interrupt enable mask which 16’h0
15:0 | R/W GPI_EN represents for pins, XGPIO[15:0] (POR)
1: enable, 0: disable
6.9.5GPIO Debouncing Register
Address Offset: C8-C%h
Default Value: 0000h (MSB -> LSB)
Bits | R/W Bit Mnemonic Description Default
Enable the clock scale of mini-second (32 16’h0
15:0 | R/W GPI_Deb ms) for de-bouncing, default 1 (POR)
1: enable, 0: disable
Page 41 / 56 www.cmedia.com.tw
Rev.1.9 Copyright© C-Media Electronics Inc.




CM6533,CM6533N,CM6533X1

USB Audio Chip

G \Cmedia

6.9.6GPI Remote Choose
Address Offset: 0xE2~E3h

Bits R/W Bit Mnemonic Description default

D0==1’b1:GPI[0] remote wake up
enable

D1==1’b1:GPI[1] remote wake up
enable

D2==1’b1:GPI[2] remote wake up
enable

D3==1’b1:GPI[3] remote wake up
enable

D4==1’b1:GPI[4] remote wake up
enable

D5==1’b1:GPI[5] remote wake up
enable

D6==1’b1:GPI[6] remote wake up
enable

D7==1’b1:GPI[7] remote wake up
enable

D8==1’b1:GPI[8] remote wake up
enable

D9==1’b1:GPI[9] remote wake up
enable

D10==1’b1:GPI[10] remote wake
up enable

D11==1"b1:GPI[11] remote wake
up enable

D12==1"b1:GPI[12] remote wake
up enable

D13==1’b1:GPI[13] remote wake
up enable

D14==1’b1:GPI[14] remote wake
up enable

D15==1’b1:GPI[15] remote wake
up enable

GPI_RWL
GPI_RWH

16’h0

15:0 R/W (POR)

6.9.7GPIO Pull-up/Down
Address Offset: OxE4

Bits R/W Bit Mnemonic Description default

GPIO_7 pad control

7

R/W

GPIO_PDO[7]

1’b1 : floating ; 1°b0 :

75Kk pull up

1’b1(POR)

6

R/W

GPIO_PDO[6]

GPIO_6 pad control
1’b1 : floating ; 1°b0 :

75Kk pull up

1’b1(POR)

R/W

GPIO_PDO[5]

GPIO_5 pad control
1’b1 : floating ; 1°b0 :

75Kk pull up

1’b1(POR)

R/W

GPIO_PDO[4]

GPIO_4 pad control
1’b1 : floating ; 1°b0 :

75Kk pull up

1’b1(POR)

R/W

GPIO_PDO[3]

GPIO_3 pad control
1’b1 : floating ; 1°b0 :

75k pull up

1’b1(POR)

R/W

GPIO_PDO[2]

GPIO_2 pad control
1’b1 : floating ; 1°b0 :

75k pull up

1’b1(POR)

R/W

GPIO_PDO[1]

GPIO_1 pad control
1’b1 : floating ; 1°b0 :

75k pull up

1’b1(POR)

R/W

GPIO_PDO[0]

GPIO_0 pad control
1’b1 : floating ; 1’b0 :

75k pull up

1’b1(POR)
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Address Offset: OxE5

Bits R/W Bit Mnemonic Description default
7| RW | GPIOPDIIT | e 160 - 75k pull up POR
6 RIW GPIO_PD1[6] 1G’F;3|??1f‘l‘o§ii(:1go;n1t’r§(l) : 75k pull up 1’b1(POR)
> RIW GPIO_PD1[3] 1G’F;3|??1ffo§ii(:1go;n1t’r§(l) : 75k pull up 1"b1(POR)
4 | RW | GPIOPDIAL | iy iohting ¢ 160 : 75 pull up 1'b1(POR)
3| RW | GPIOPDIS] | T onting - 1060 75k pull up 1'B1(POR)
2| RW | GPIOPDIIZL | iy oot 100 : 75 pull up 1'b1(POR)
T RW | GRIOPDIL | e b0 : 75k pull up 1'B1{POR)
0 | R | GPIO_PDIO] | e b0 75K pull up "b1(POR)

Address Offset: OxE6

Bits R/W Bit Mnemonic Description default

/ RIW GPIO_PD2[7] ?’??%Bflzzgir?gr;t:?llao : 75k pull up (:3,(:')):{)

6 RIW GPIO_PD2[6] ?’???foogiic:]gcinf’rlg(l) : 75k pull up 1"b1(POR)

> RIW GPIO_PD2[5] ?’???Zfzogiic:]gcinf’rlg(l) : 75k pull up 1"b1(POR)

4 | RIW | GRIOPD2EA] | Py it b0 - 75k pull up V'b1(POR)

3 | R/W 1 GPIO_PD2[3] 1G’F;?71f?ogiﬁ1§?n1t'r§é 75k pull up 1’b1(POR)

2 | R/W | GPIO_PD2[2] 1G’|21C)T1f?ogiidrlg(?n1trgfl) : 75k pull up 1’b1(POR)

1| R/W | GPIO_PD2[1] 1G’F|)c>l?71ffogiﬁlgn1t'r§é : 75k pull up 1"b1(POR)

0 | R/W | GPIO_PD2[0] 1G’F|)c>l?71f?ogiﬁlgn1t'r§é 75k pull up 1"b1(POR)
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6.10 Tri-Colored LED Control Setting

PWM function is generated by LED counter and output the PWM signal to GPIO pin. The 8-bit counter counts modulus
256 controlled by LED freq, LED duty register. The LED unit register controls PWM resolution. When the LED freq
register value is equal to the LED duty register (high), the PWM output also goes high. When the LED freq, LED duty
register reaches zero, the PWM output is forced to go low. The low-to-high ratio (duty) of the PWM output is LED
duty/LED freq.

LED unit
LED duty LED freq (256 step) PWM duty range
00H FFH 00:10.5ms
01H FFH 01:5.45ms OOH/FFH
80H FFH 10:2.73ms ~FEH/FFH
FEH FFH 11:1.36ms

The Output Duty of PWM has different timings. Duty range is from 0/256~255/256.

U 1 | ;r:_‘_ ;n‘_z :f:';‘ (J 1 1 ;)..J_ ;». L_.‘ -,» £e

|‘&J“' ' 2 I v O s O 1 o MM M

LED duty/LED freq
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'
LO W I
1
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J
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6.11 Reset

wp : : ;
Power ; : ;
VSS : : :
Flash Initial Time Ready ' ; 5
(Read 16K Firmware from Reset i S5msec ; ;
internal flash) : : ;
Flash Initial Time Ready 4 '
(Read 32K Firmware from Reset K 95m sec ] ;
internal flash) E ' E
Normal Run § : .
o Wr?]tChd%g WDT Reset § - Default 1 sec —

verflow Time :

6.11.1  Watchdog Reset Timer

The watchdog timer is a 15-bit counter that is incremented every 24 or 384 clock cycles. It is used to provide the
system supervision in case of software or hardware upset. If the software was not able to refresh the Watchdog Timer
after 786336 or 12581376 clock cycles (65ms or 1s when using 12MHz clock), an internal reset is generated.
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7 CM6533X1 Xear™ Sound Processing

Xear™ is the core name of C-Media sound effect technology; it includes audio and voice processing. These
sections describe the main sound processing on CM6533X1.

7.1 Xear™ Surround Headphone

Xear™ Surround Headphone creates a realistic 5.1/7.1CH surround sound field over stereo headphones. Combined
with 3D sound processing in games, gamers could enjoy amazing 3D gaming sound experience and combat advantages.
It also delivers natural sound space for stereo music as real as playback on speakers for longer listening on
headphones without fatigue.

Xear Surround Headphone provides music/gaming and movie modes for different applications. User can switch the

surround mode to get the best effect in different situation.
7.2 Xear™ Software 10 Band Equalizer

It provides 10-band EQ function, User will able to adjust the EQ band by manual and create customize preset items or

click on the preset EQ mode. There are 12 preset modes such as Bass, Treble, Live, Rock, Jazz, etc.
7.3 Xear™ Audio Brilliant

Xear™ Audio Brilliant restores the clarity and details of compressed audio in music, movies and games (MP3, WMA,
AAC, AC3, etc.). Make the sound more dynamic and brilliant. Audio compression algorithms will usually sacrifice some
audio frequency signals. It might result in flat, thin, and lifeless sounds. Audio Brilliant recreates the subtleties of the

original performance.

7.4 Xear™ Dynamic Bass
Xear™ Dynamic Bass reproduces the deep and vibrating bass in music, games, and movies, and music even over small
speaker/headphone drivers and enclosures. Applying psychoacoustic techniques to make users feel stronger bass

signals of drums, bass guitars, explosions, automobile engines, etc.

It can overcome small speaker driver’s poor bass limitation without damage.

7.5 Xear™ Voice Clarity
Xear™ Voice Clarity can increase the clarity, intelligibility, and prominence of receiving voice in games, VOIP, music,
or movies without suppressing or changing other background audio. Adjustable voice clarity levels make you hear the
voice more clearly or learn language more easily.
Optional background stationary noise suppression in communication simultaneously.

7.6 Xear™ Smart Volume
Xear™ Smart Volume normalizes sound levels of music, Internet AV clips, and movies to reduce the probabilities that
require volume adjustments on Docking Speakers and PCs.

7.7 Xear™ Surround Max
Xear Surround Max can expand stereo audio content to each output channel.
When you playing mp3 music file and enable this function, you can hear music from each speaker (8 speakers).

7.8 Xear™ Magic Voice

Xear™ Magic Voice is a great feature for disguising your voice (using cartoon/monster/male/female effects) for VOIP

and online gaming Applications.
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7.9 Xear™ Environmental Noise Cancellation

Xear™ VoClear Environmental Noise Cancellation (ENC) utilizes dual microphone signal capturing via gaming headset,
which could effectively identify the dynamic ambient noises, and cancel them out significantly even in noisy gaming
environments (Internet Café, game champion spot, living room, etc.) to ensure the far-end teammate could hear

your voice clearly over the Internet or LAN, and create team gaming advantages.
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8 Electrical Characteristics
8.1 Absolute Maximum Ratings

Test conditions: DV50 = 5V, AV50 = 5V, DGND =0V, TA=+25°C

Parameter Symbol Min. Typ Max. Unit
Storge temperature Ts -25 - 150 °C
Operating ambient temperature Ta -15 25 70 °C
Digital supply voltage(DV50) 4.5 5.0 5.5 \'
Analog supply voltage(AV50) 4.5 5.0 5.5 \'
I/0 pin voltage GND - 3.3 \'
ESD (Body mode) +4000 \'
ESD (Machine mode) +200 \'

8.2 Recommended Operation Conditions

Parameter Symbol Min. Typ Max. Unit
Digital supply voltage(DV50) - 5 \
Analog supply voltage(AV50) 5 \
Operating ambient temperature 25 °C
MCU Clock 12.000 MHz

8.3 Power Consumption

Test Conditions: DV50=5V, AV50 = 5V, DGND =0V, TA=+25°C, MCU Clock = 12MHz.

Sample Rate=48kHz, 16Bits, Operation: HP-Out Playback+Mic-In Recording, EQ disable, Spdif out disable, No loading

Parameter Min. Typ Max. Unit
Total power consumption 65.9 mA
(including Playback and Recording) = Digital 27.9mA + Analog 38mA
Standby power consumption 64 i mA
(excluding Playback and Recording)
Suspend mode power consumption - 2.4 - mA
8.4 DC Characteristics

Test Conditions: DV50=5V, Vpp = 3.3V, DGND =0V, TA=+25°C, Vpp = 3.3V

Parameter Symbol Min. Typ Max. Unit
Operation Voltage range DVDD 4.5 5 5.5 \"
DC Input voltage range . i
(GPIO,12C,SPI,SPDIF) DCVin 0.3 >-3 v
Input High-level voltage .
(GPI0,12C,SPI,SPDIF) Vih 2 2 v
Input Low-level voltage .
(GPIO,12C,SPI,SPDIF) Vit 0.8 0.8 v
Output High-level voltage )
(GPIO,12C,SPI,SPDIF) Voh 2.4 3.6 v
Output Low-level voltage )
(GPIO,12C,SPI,SPDIF) Vol 0 0.4 v
Output source current
(GPIO, 12C,SPI,SPDIF) 10H 8 mA
Output sink current
(GPIO, 12C,SPI,SPDIF) 0L 8 mA
VREG33 driver current IVREG 10 mA

**Note: DVDD18,AVDD36,AvV42_DA,AV36_DAL,AV36_DAR without current drive capacity

www.cmedia.com.tw
Copyright© C-Media Electronics Inc.

Page 48 / 56
Rev.1.9



G \Cmedia

CM6533,CM6533N,CM6533X1

USB Audio Chip

8.5 Analog Audio

Limit Values

Parameter Symbol | Pin Name Unit Test Conditions
Min. | Typ. | Max
Signal Reference Voltage XVAG XVAG 1.65 | 1.75 | 1.85 \" RLoad>> 10 MQ
Microphone Input Clipping XMICL
Level (at minimum input VMI Vpp Volume= 0 dB
. XMICR 2.828
volume, i.e., 0 dB)
XLNOUTL
Analog Output Voltage AC VAO XLNOUTR 2.828 | Vpp
. XMICL
Microphone Input Impedance MII XMICR 20 45 kQ
Microphone A-A Input XMICL
Impedance MAII XMICR 20 kQ
Headphone Output XLNOUTL _
Impedance HPOI XLNOUTR 32 Q Volume= 0 dB
8.6 USB Transceiver
Parameter Symbol | Pin Name 1 VS Unit Test Conditions
Min. | Typ. | Max
Regulator Voltage XV33 XV33 3.0 3.3 3.6 \" CL =10uF
Driver Output Impedance
including the 22QExternal RO D+/D- 24 40 Q static, LOW or HIGH
Serial Resistor
Rise and Fall Times tr/tf 3 10 19 ns CL = 50 pF, driver mode
Rise/Fall Time Matching MA—FTRT 90 110 % CL = 50 pF, driver mode
Crossover Voltage VXOVER 1.30 | 1.75 2.0 \" CL = 50 pF, driver mode
Differential Receiver VCM_DR
Common-Mode Range EC 0.8 2.5 v
Single-ended Receiver
Threshold Voltage VT_SREC 0.8 2.0 v
Switchable Pull-up Resistor RPU VREG, D+ 1.5 kQ
8.7 Microphone Bias
Parameter Symbol | Pin Name Hife Ve Unit Test Conditions
Min. | Typ. | Max
Open Circuit Yoltage VMICBIA MICBIAS 255 | 2.75 | 2.95 Vv
Microphone Bias S
Output Current IMICBIAS | MICBIAS 1.25 | maA RMIN=2.2kQ
Microphone Bias
Output Impedance ROUTMI | pMicBias | 600 | 650 | 700 | ©
Microphone Bias CB
Internal regulators active,
Power Supply Rejection PSRRMIC AVDD, 100 dB at maximum load current
Ratio for Microphone Bias B MICBIAS (0.5 mA), 1 kHz sine wave at

100 mVrms

Page 49 / 56
Rev.1.9

www.cmedia.com.tw

Copyright© C-Media Electronics Inc.




( N\ ) CM6533,CM6533N,CM6533X1
G Cm C d 14 USB Audio Chip

9 Audio Performance
9.1 DAC Audio Quality

TA=25C, DV50=5V, AV50=5V, Equalizer disabled, Typical Fs/Bit-depth=48KHz/16bit (except remarked in Test
Conditions), Master Volume= 0dB, Platform=DELL Desktop 32BWS02, 4G RAM, Windows 8.1 CHT

Test Values
Items Test Conditions Unit
Min. Typ. Max.
10KQ loading 1.04 Vrms
Full Scale Output Voltage
32Q loading 0.99 Vrms
10KQ loading, 20~20KHz -87 dB
THD+N @ -3dB Full Scale .
32Q) loading, 20~20KHz -86.7 (@1KHZ) dB
10KQ loading, A-Weighted 91 dB
Dynamic Range (with -60dBFs
Output Signal) ) .
32Q loading, A-Weighted 92 dB
) ) 10KQ loading, A-Weighted 93 dB
Noise Level (SNR, with -96dBFs
Output Signal) ) .
32Q) loading, A-Weighted 93 dB
Inter-Channel Phase Delay 100Hz ~ 20kHz +0.01 +1.01 Deg
Sampling Frequency Accuracy 10KQ loading -0.0046 +0.0078 %
10KQ loading, 20~20KHz -95 dB
. 32Q loading (Normal Jack), )
Channel Separation(Crosstalk) 20-20KHz 60 dB
32Q loading (4-ring Combo ) -53 )
Jack), 20~20KHz 61 (@1KHz) L d8
10KQ loading, Fs=48kHz/16bits, | -0.064 -0.949 dB
20~-20KHz (20Hz) (20KHz)
Frequency Response
10KQ loading, Fs=96kHz/24bits, -0.017 -3 dB
20~-48KHz (20Hz) (42KHz)
Passband Ripple Range 10KQ loading, 20~20KHz 0.278 dB
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9.2 ADC Audio Quality

TA=25C, DV50=5V, AV50=5Y, input test signal is 997Hz sine wave, measure bandwidth is 120Hz to 20kHz, Equalizer
disable, Mic Gain= 0dB, Typical Fs/Bit-depth=48KHz/16bit (except remarked in Test Conditions)

Platform=DELL Desktop 32BWS02, 4G RAM, Windows 8.1CHT

Test Values
Items Test Conditions Unit
Min. Typ. Max.
Full Scale Input Voltage 0.74 Vrms
THD+N @-3dB Full Scale Input 20-20KHz -85 83 dB
(@1KHz)
Dynam1c Range (with -60dBFs Input A-Weighted 88 dB
Signal)
Fs=48kHz/16bits -0.0032 -0.0069 %
Sampling Frequency Accuracy
Fs=96kHz/24bits -0.0057 -0.0078
Channel Separation(Crosstalk) 20~20KHz -80 dB
_ . -0.043 -0.512
Fs=48kHz/16bits, 20~20KHz (20Hz) (20KHz) dB
Frequency Response 0.005 3
Fs=96kHz/24bits, 20~48KHz (20Hz) (43KHz) dB
Passband Ripple Range 20~20KHz 0.265 dB
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9.3 Analog Monitoring / Side tone (A-A) Path Audio Quality

TA=25°C, DV50=5V, AV50=5V, Microphone-In to Line-Out, 10Kohms loading, Master Volume=0dB, Mic Gain=0dB
Platform=DELL Desktop 32BWS02, 4G RAM, Windows 8.1 CHT

Test Values

Items Test Conditions Unit
Min. Typ. Max.
Full Scale Output Voltage 1.05 Vrms
-89
THD+N @ -3dB Full Scale Input 20~20KHz -90 (@1KHz) dB
Dynam1c Range (with -60dBFs Input A-Weighted 92 B
Signal)
Channel Separation (Crosstalk) 20~20KHz -90 dB
Frequency Response 20-20KHz ((2)0%3;(; (2%}25;) dB
Passband Ripple Range 20~20KHz 0.002 dB
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10 Package Dimension

Model Number

Package

Operating Ambient

Supply Range

Temperature
CM6533 48-Pin LQFP (P{;“S’t'i‘g mm>1.4mm -15°C to +70°C DVdd = 5V, Avdd = 5V
CM6533N 48-Pin QFN g,’f;’;g;mmxa%mm -15°C to +70°C DVdd = 5V, Avdd = 5V
CM6533X1 48-Pin LQFP (P{;“S’t?g mm1.4mm 15°C to +70°C DVdd = 5V, AVdd = 5V
Outline Dimensions *Dimensions shown in inches and (mm)
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11.1 Package Dimension of CM6533/6533X1
48-Lead Thin Plastic Quad Flatpack (LQFP)

D
D1
fannnonanani
Fi
||=(‘O \=|35
— —
— —
— —
— e |
— — —
—] — I
— —
— —
— —
— —
12— —25
Y (7
LU
o VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
gj SYMBOLS | MIN. NOM. MAX.
A - - 1.60
GAGE PLANE JE—
SEATING PLANE {7— Al 0.05 0.15
g\ A2 1.35 | 1.40 1.45
L b 0.17 | 0.22 0.27
L1 c 0.09 - 0.20
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
O E1 7.00 BSC
e 0.50 BSC
! ) 3« L 045 | 060 | 075
L1 1.00 REF
g o | 35 | 7
b
NOTES:
1.JEDEC OUTLINE :
MS—026 BBC
2.DATUM PLANE [H] IS LOCATED AT THE BOTTOM
OF THE MOLD PARTING LINE CQINCIDENT WITH
WHERE THE LEAD EXITS THE BODY.
3.DIMENSIONS D1 AND E1 DO NOT INCLUDE
MOLD PROTRUSION. ALLOWABLE PROTRUSION
IS 0.25 mm PER SIDE. DIMENSIONS D1 AND
E1 DO INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE [H].
4.DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION.
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11.2 Package Dimension of CM6533N
48-Lead Thin Plastic Quad Flatpack (QFN)
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.} - . A3
) ! -
) ‘ d i
] [ d o
- ‘ - =
250 ) — a
| o
A0000mannnn =
24 ‘ 1B <
Ll
(7a]
L K
PACKAGE TYPE
EDEC OUTLINE MO—220 NOTES =
— d 1. ALL DIMENSIONS ARE IN MILLIMETERS.
PKG CODE|  VQFN(Y748) 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
SYMBOLS | MIN. | NOM.| MAX. AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
a 080 0851090 FROM THE TERMINAL TIP. IF THE TERMINAL HAS
— 500 1002 To.08 THE OPTIONAL RADIUS ON THE OTHER END OF THE
- il el B TERMINAL, THE DIMENSION b SHOULD NOT BE
A3 0.203 REF. MEASURED IN THAT RADIUS AREA,
b 020 1025 030 3. BILATERAL COPLANARITY ZONE APPLIES TO THE
- — EXPOSED HEAT SINK SLUG AS WELL AS THE
D 7.00 BSC
_ TERMINALS.
E 7.00 BSC
e 0.50 BSC
K Jozo] — ] =
D2 E2 L LEAD FINISH
PAD SIZE 2o i >} JEDEC CODE
MIN, | NOM. | MAX. | MIN. | NOM. | MAX. | MIN. | NOM. | MaX. |Pure Tin| PPF
224¥22% ML| 5.25 | 5.30 | 5.35 | 5.25 | 5.30 | 5.35 |0.35 | 0.40 | 0.45 | V X N/A

"5 an universal character, which means maybe replaced by specific character, the actual character
please refers to the bonding diagram.
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—End of Datasheet—

C-MEDIA ELECTRONICS INC.

6F., 100, Sec. 4, Civil Boulevard, Taipei, Taiwan 106 R.O.C.
TEL : +886-2-8773-1100

FAX : +886-2-8773-2211

E-MAIL : sales@cmedia.com.tw

Disclaimer:

Information furnished by C-Media Electronics Inc. is believed to be accurate and reliable. However, no responsibility
is assumed by C-Media Electronics Inc. for its use, nor for any infringements of patents or other rights of third parties
that may result from its use. Specifications are subject to change without notice. No license is granted by implication
or otherwise under any patent or patent rights of C-Media. Trademark and registered trademark are the property of

their respective owners.
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