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General Description

The MAX9867 evaluation kit (EV kit) consists of a
MAX9867 evaluation board and software. The EV kit is a
fully assembled and tested circuit board that evaluates
the MAX9867 low-power, stereo audio codec. The EV
kit is designed to send and receive digital audio data in
the Sony/Philips digital interface (S/PDIF) format and can
be optionally configured to communicate using generic
digital audio or 12S-compatible signals.

The EV kit provides two RCA jacks for analog audio input
signals and two 3.5mm headphone jacks for analog
audio output signals. The EV kit also provides fiber optic
receiving and transmitting modules for digital audio input
and output.

The EV kit includes Windows® 2000-, Windows XP®-,
and Windows Vista®-compatible software that provides a
graphical user interface (GUI) for exercising the features
of the MAX9867. The EV kit is connected to a PC through
a USB A-to-mini-B cable.

N AXI/

MAX9867 Evaluation Kit

Features

¢ USB-PC Connection (Cable Included)

¢+ USB Powered (External Power Supply Not
Required)

¢ On-Board 12.288MHz and 13MHz Clock Oscillators
¢+ On-Board Digital Audio Interface Transceiver

¢ On-Board Fiber Optic Transmitter and Receiver
Modules

+ Isolation Header for Direct Communication with
the MAX9867 I12C and Digital Audio Interfaces

¢ Proven PCB Layout

¢ Windows 2000-, Windows XP-, and Windows Vista
(32-Bit)-Compatible Software

Ordering Information

PART TYPE
MAX9867EVKIT+ EV Kit
+Denotes lead(Pb)-free and RoHS compliant.

System Diagram

SOFTWARE
REQUIRED ( -D

USB CABLE

EVKIT L ANALOG INPUTS

S/PDIF DIGITAL
INPUTS AND OUTPUTS

Windows, Windows XP, and Windows Vista are registered
trademarks of Microsoft Corp.

MAXIN
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For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.
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Component List

DESIGNATION | QTY | DESCRIPTION DESIGNATION QTY DESCRIPTION
REQUIRED COMPONENTS 0.1pF £10%, 10V X5R
C1-Cs8, C10, 1.0uF +10%, 6.3V X5R C55, C56 2 ceramic capacitors (0402)
C12, C13, 13 ceramic capacitors (0402) Murata GRM155R61A104K
C1e, C17 Murata GRM155R60J105K i i
C57-C61 0 Not |n§talled, ceramic
2-2UF +20%, 6.3V X5R capacitors (0402)
C9 1 ceramic capacitor (0402) D1 1 Surface-mount yellow LED
Murata GRM155R60J225M (0603)
SUPPORT COMPONENTS D2 1 Surface-mount red LED (0603)
220uF +20%, 4V tantalum 0.1Q DCR, 60Q at 100MHz
C11, C18 2 capacitors (1206) FB1, FB2 2 ferrite beads
Nichicon F950G227MSAAQ2 Murata BLM18PG600SN1
1.0uF +10%, 6.3V X5R i ’ White phono jack (side entry,
C14, C15 2 ceramic capacitors (0402) PCB mount)
Murata GRM155R60J105K o ; Red phono jack (side entry,
19, G20 Ca1. 0.01pF £10%, 16V X7R PCB mount)
C34, C37, C38 8 ceramic capacitors (0603) U3 44 5 Surface-mount 3.5mm stereo
' ' Murata GRM188R71C103K ' headphone jacks
C21, C22, C27, o Digital audio fiber optic
C29, C35, C40, 19 0.1uF .ﬂOA)’ 16\/ X5R J5 1 transmitter module
C42 Cad-Ca7 ceramic capacitors (0603) Toshiba TOTX147L(F.T)
' C51 ' Murata GRM188R61C104K
Digital audio fiber optic
1uF £10%, 10V X5R ceramic J6 1 receiver module
%2%—%2% %‘;CZ 8 | capacitors (0603) Toshiba TORX147L(F,T)
' ' Murata GRM188R61A105K J7 1 Mini-B USB jack
0.047uF £10%, 16V X7R JU1-Juit, )
’ 16 2-pin headers
ce8 1 ceramic capacitor (0603) Ju14-Ju18 P
Murata GRM188R71C473K Jui2 1 3-pin header
0.47uF +10%, 16V X7R JU13 1 21-pin header (3 x 7)
C30 1 ceramic capacitor (0603) 47uH £5%, 200mA inductor
Murata GRM188R71C474K L1 1 (1812)
10p|: i5%y 50V COG ceramic Coilcraft 1812LS-473XJLB
C36, C41 2 capacitors (0603) R1-R4 4 2.2kQ +5% resistors (0402)
Murata GRM1885C1H100J R5, R6, R8 3 10kQ +5% resistors (0402)
O'OBSHF 110%{ 16V X7R R7, R11, R15, 0 Not installed, resistors (0402)
C39 1 ceramic capacitor (0603) R16, R29
Murata GRM188R71C333K
RQF’{TOI;{TZ’ 5 75Q +5% resistors (0402)
22pF +5%, 50V COG ceramic 3, R14
C48, C49 2 capacitors (0603) R17 1 402Q +5% resistor (0603)
Murata GRM1885C1H220J R18 1 47kQ +5% resistor (0603)
10pF £10%, 6.3V X5R R19, R20 2 220Q +5% resistors (0603)
C52 1 ceramic capacitor (0805) R21, R22, R23 3 1.5kQ +5% resistors (0603)
Murata GRM219R60J 106K R24, R25 2 27Q +5% resistors (0603)
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Component List (continued)

DESIGNATION QTY DESCRIPTION DESIGNATION QTY DESCRIPTION

R26 1 470Q +5% resistor (0603) U10 ’ 93C46 type 3-wire EEPROM

R27 1 2.2kQ +5% resistor (0603) (8 50)

R28 1 10kQ +5% resistor (0603) Low-noise linear regulator

R30 1 0Q +5% resistor (0402) U1 1 (5 SC70)

U1 ] Stergo audio codec (30 WLP) Maxim MAX8511EXK25+
Maxim MAX9867EWV+ Digital microphones (6 LGA)

ui2, u13 2 .
Low-noise linear regulators Akustika AKU2002C
U2, U3 2 (5 SC70) Y1 1 12.288MHz clock oscillator

Maxim MAX8510EXK18+ 13MHz clock oscillator

Digital audio transceiver Y2 1 Hong Kong X'tals
U4 1 (28 SO) C4M13000NSMI02601-0
Cirrus Logic CS8427-CSZ v3 1 16MHz surface-mount crystal
1 high- oscillator
Us, U6 ° 2:1 high-speed muxes
(6 SC70) Vs ’ 6MHz surface-mount crystal
USB-to-UART converter oscillator
u7 1
(32 TQFP) - | USB high-speed A-to-mini-B
Us ; Microcontroller (56 TQFN-EP¥) cable, 6ft
Maxim MAXQ2000-RBX+ — 24 Shunts
Low-noise linear regulator . ’ PCB: MAX9867 EVALUATION
U9 1 (5 SC70) KIT+
Maxim MAX8511EXK33+ *EP = Exposed pad.
Component Suppliers
SUPPLIER PHONE WEBSITE
Coilcraft, Inc. 847-639-6400 www.coilcraft.com
Hong Kong X'tals Ltd. 852-35112388 www.hongkongcrystal.com
Murata Electronics North America, Inc. 770-436-1300 www.murata-northamerica.com
Toshiba America Electronic Components, Inc. 949-623-2900 www.toshiba.com/taec

Note: Indicate that you are using the MAX9867 when contacting these component suppliers.

MAX9867 EV Kit Files

FILE DESCRIPTION
INSTALL.EXE Installs the EV kit files on your computer
MAX9867.EXE Application program
FTDIBUS.INF USB device driver file
UNINST.EXE Uninstalls the EV kit software

USB_Driver_Help.PDF USB driver installation help file

MAXIM s

sojenjeny

L986XVIN


http://www.hongkongcrystal.com/

: MAX9867

Evaluates

MAX9867 Evaluation Kit

Quick Start
Recommended Equipment
e MAX9867 EV kit (USB A-to-mini-B cable included)

e User-supplied Windows 2000, Windows XP, or
Windows Vista PC with a spare USB port

e Pair of headphones (16Q or greater)
e Two single-ended analog audio sources

e Digital audio equipment with two TOSLINK optical
cables

Refer to the MAX9867 IC data sheet while using this EV
kit for detailed descriptions of the codec’s features.

Note: In the following sections, software-related items
are identified by bolding. Text in bold refers to items
directly from the EV kit software. Text in bold and under-
lined refers to items from the Windows operating system.

Procedure
The MAX9867 EV kit is fully assembled and tested.
Follow the steps below to verify board operation before
exercising the full features of the MAX9867:

1) Verify that all the jumpers are set in their default
positions, as shown in Table 1.

2) Connect one TOSLINK optical cable between the
digital audio equipment input and the J5 module on
the EV kit board.

3) Connect the other TOSLINK optical cable between
the digital audio equipment output and the J6 mod-
ule on the EV kit board.

4) Connect one analog audio source to the MICLP
and MICLN pads on the EV kit board. Connect the
MICLN pad to GND for single-ended microphone
input.

5) Connect the other analog audio source to the MICRP
and MICRN pads on the EV kit board. Connect the
MICRN to GND for single-ended microphone input.

6) Connect one analog audio source to the J1 RCA
jack on the EV kit board.

7) Connect the other analog audio source to the J2
RCA jack on the EV kit board.

8) Connect the headphone to the J4 headphone jack
on the EV kit board.

9) Set the digital audio equipment audio output and
input sampling frequency to 48kHz.

10) Enable the digital audio equipment input and output.
11) Enable the analog audio sources.

12) Visit www.maxim-ic.com/evkitsoftware to down-
load the latest version of the EV kit software,
9867Rxx.ZIP.

13) Install the MAX9867 evaluation software on your
computer by running the INSTALL.EXE program.
The program files are copied and icons are created
in the Windows Start menu.

14) Connect the USB cable from the PC to the EV kit
board. A New Hardware Found window pops up
when installing the USB driver for the first time.
If a window is not seen that is similar to the one
described above after 30s, remove the USB cable
from the board and reconnect it. Administrator privi-
leges are required to install the USB device driver
on Windows.

15) Follow the directions of the Found New Hardware
window to install the USB device driver. Manually
specify the location of the device driver to be
C:\Program Files\MAX9867 (default installation
directory) using the Browse button. During device
driver installation, Windows may show a warning
message indicating that the device driver Maxim
uses does not contain a digital signature. This is
not an error condition and it is safe to proceed
with installation. Refer to the USB_Driver_Help.PDF
document included with the software for additional
information.

16) Start the MAX9867 EV kit software by opening its
icon in the Start | Programs menu.

17) The EV kit software main window appears, as shown
in Figure 1. Verify that the message MAX9867:
Connected is displayed on the status bar at the bot-
tom of the software’s main window.

18) In the Clock Configuration group box, press the
Configure button.

19) In the MCLK Sources group box, click on the
Recovered Master Clock radio button.

20) Click on the DAC and Headphone Outputs tab.
In the Headphone Output Mode drop-down list,
select Stereo OCL.

21) Click on the Mic and Line Inputs tab. In the Line
Inputs group box, check the Enable Left Line In,
Enable Right Line In, Mute Left Line In, and Mute
Right Line In checkboxes. Muting the input does
not prevent the input from routing to the ADCs.

22) Click on the Filters tab. In the Codec Filtering
Mode drop-down list, select Audio (FIR).

MAXIN




23) On the top-right corner of the software’s main win-
dow, select Enabled from the drop-down list.

24) Verify that audio from the digital audio equipment
is output at the headphone and the analog audio
sources are output to the digital audio equipment.

___Detailed Description of Software

Software Main Window
On the top of the main window, press the Read All but-
ton to read all the MAX9867 register values and update
the GUI. Press Reset to reset the EV kit hardware. Press
Connected to set up the connection between the EV kit

MAX9867 Evaluation Kit

and the software application. The drop-down list allows
a user to enable or disable the MAX9867.

The Device Status group box reports the status of vari-
ous device functions. Check/uncheck the checkboxes to
enable/disable the hardware interrupts for each status
flag.

The lower side of the main window includes eight tabs.
On each tab sheet, the user can exercise a group of
related configurations and check the register values.
Each control on the GUI generates the expected read
and/or write operations on the internal registers of the
MAX9867 and the CS8427 digital audio transceiver.

MAX9867

File View Options Tools Help

/yl /] X I /VI MAX9867 Read all I Reset | Connected I IstabIed v |
evice Status {check boxes to enable interrupts)
|—D|- DAC or ADC Clipping 71 Slewing Complete 71 PLL Unlock 7] Jack Detect Interrupt

Clock Configuration

Clock and Digital Audio IDAC and Headphone Outputs | AUX and Jacksense | Mic and Line Inputs | ADC and Sidetone | Filters | Registers 1 | Registers 2 |

® Automatic O Manual
rMCLK Sources—————
O Recovered Master Clock
MCLK Frequency MCLK Setup
| MHz MCLK Range Master / Slave Mode © 13MHz
| vl PCLK | vl ® 12.288MHz
LRCLK Frequency .
Integer Sampling Modes External
|48kHz _VJ EREO
- < BCLK Setup s :
Master 7 SI Mod Digital Audio Interface———
aster ave Mode [ FLL Made I—:'v ® S/FDIF
ISIave ;]
LRCLK Setup o O PCM -1/0 onJU13
AL ABC Integer Sampling Mode LRCLK' Timing
[stereo DAC and apc | +] O sk [ LRCLK Invert
O 18kHz -
[[] BCLE Invert
Configure | LRCLK to PCLK Ratio IT] DAC Mona Made
38 — [T] DAC Data Delay
I I N [T SDOUT High 2 (HIZOFF)
[[] ADC Data Delay
[C] TOM Mode

[TzCWirite: Address = 0x30, Register = 0x14, Data = 0x00
12CWrite: Address = 0x30, Register = 0x15, Data = 0x00
12CWrite: Address = 0x30, Register = 0x16, Data = 0x00

12C\Write: Address = 0x30, Reqgister = 0x17, Data = 0x00

[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT [

MAX9867:

Connected 4

Figure 1. MAX9867 Evaluation Software (Main Window)
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File Menu
Select the Save Configuration menu item to save the
current EV kit configuration to a text file that can be
loaded at a later time. Select Load Configuration to
reload settings from a saved file.

Select Exit to exit the application.

View Menu
Select the Show Test Mode Registers menu item to
display or hide the MAX9867 trim registers and test reg-
isters tab sheets.

Select Show CS8427 Registers to display or hide the
CS8427 tab to change the digital audio transceiver reg-
isters.

Options Menu
Select the Power On Reset menu item to reset the
MAX9867 to its power-on state. Select Read Status to
read the MAX9867 status registers. Select Auto Read
Status to enable the automatic read of the MAX9867 sta-
tus registers. Select Auto Connect to automatically set
up the connection between the EV kit and the software
application in case the connection is lost.

Tools Menu
Select the Reconnect to EVKIT menu item to set up the
connection between the EV kit and the software applica-
tion.

Select Debug Mode to bring up the Maxim Command
Module Interface window. The interface allows 12C oper-
ations, such as read byte and write byte, to be executed.
Uncheck the Auto Read Status menu item before using
the command module interface. The 12C dialog boxes
accept numeric data in binary, decimal, or hexadecimal.
Hexadecimal numbers should be prefixed by $ or Ox.
Binary numbers must be exactly eight digits. See Figure
2 for an example of this control method.

Help Menu
Select the Help menu item for information about the
software.

Clock and Digital Audio Tab
The Clock and Digital Audio tab sheet (Figure 1)
contains the master clock (MCLK) and digital audio
interface selections for the MAX9867. A user can select
an automatic typical interface configuration or manually
configure the device according to specific requirements.

DAC and Headphone Outputs Tab
The DAC and Headphone Outputs tab sheet (Figure 3)
includes the DAC enable and gain controls. It also includes
the headphone output mute, level, and mode controls.

AUX and Jacksense Tab
The AUX and Jacksense tab sheet (Figure 4) includes
the measurement control of an AUX input. It also includes
the jack detection controls. Do not use the DC-voltage
measurement and jack detection at the same time.

Mic and Line Inputs Tab
The Mic and Line Inputs tab sheet (Figure 5) includes
the microphone and the line input controls.

ADC and Sidetone Tab
The ADC and Sidetone tab sheet (Figure 6) includes
the controls for the ADC and the sidetone circuitry on
the MAX9867.

Filters Tab
The Filters tab sheet (Figure 7) controls the functionality
of the DAC and ADC filters on the MAX9867.

Registers 1 and Registers 2 Tabs
The Registers 1 tab sheet (Figure 8) and the Registers 2
tab sheet (Figure 9) list all of the MAX9867 registers. To
change a register value, type in the new value in the appro-
priate edit box and press the Enter key on the keyboard, or
click the bit names on the GUI.

CS8427 Tab
The CS8427 tab sheet (Figure 10) displays the EV kit-
related CS8427 register values on one page. To change
a register value, type in the new value in the appropriate
edit box and press the Enter key on the keyboard, or
click the bit names on the GUI.

MAXIN




MAX9867 Evaluation Kit

gMaxim Command Module Interface
Options

l 2-wire interface l Logaing I

~Interface Port

IUSBU vI Baud Rate: I vI l_ RESET ["DTR] l_ RTS

' [Vl CTS
[V] Auto search port list [Vl Ty all baud rates
Connect I Disconnect I Close / Reopen port I
~Flow Controt

(® Hardware flowe control using RTS-CTS from PC

O Qpercloop flow control using fixed delay timing

Maxim CMAXQUSB V01.04.32 >
USB VID=0x0BEA, PID=0x434D Maxim CMAXQUSE Command Module 5/N FT000001

(delay after write, ms) |5 ::ll (delay between byte pairs, in usec) [175 jl
~Version Messages
Firmware Revision String: Fastintaniaee GLY Fom compiad

0.3.38 Jun 10 2007 13:28:51

~Low Level Commands

Send command bytes | |0xC2 000 S
| I |1 —|~
Returned data: 77?7 =

Rx bytes expected:

213

[ Maxim CMAXQUSE v01.0432> | [(data logaing status)

Figure 2. MAX9867 Evaluation Software (Maxim Command Module Interface)

MAXIN
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MAX9867 M= &3
File View Options Tools Help
/yl /l X I /yl MAX9867 Read Al I Reset I Connected | Enabled R4
evice Status (check boxes to enable interrupts)
[~ DAC or ADC Clipping 7] Slewing Complete 71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio | DAC and Headphone Outputs IAUX and Jacksense | Mic and Line Inputs | ADC and Sidetone | Filters | Registers 1 | Registers 2 |
rDAC rHeadphone Outputs I
[¥! Enable Left DAC [V Enable Right DAC 7] Mute Left Output 7 Mute Right Output
7] Mute DAC Left Headphone Level Right Headphone Level
' ' ' ' - - +6dB T - +6dB
Gain I N
) ' ' L = - = ot
0d6 +6dB +12dB +13dB b B H B
p— e -
DAC Level - - z z
-1~ 0de H B H E
- - 2 C -s4dB 2 C -gade
Io dB IO dB
[¥! Track LjR Yolume Changes
- - -15dB
Headphone Output Mode
0
| N [stereo ocL I~]
Digital Yolume Slew Speed
10ms zl
[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C _:]
12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C
ite: Address = 0x30, Register = 0x04, Data = 0x30
12C\Write: Address = 0x30, Register = 0x17, Data = OxEF
[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT [ MAX9867: Connected [ 4
Figure 3. MAX9867 Evaluation Software (DAC and Headphone Outputs Tab)
8 N AXI/V
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MAX9867 - O] x|

File View Options Tools Help

/VI/IXI/VI MAX9867 Read Al I Reset I Connectedl [Enabled  JK4

evice Status (check boxes to enable interrupts)
71 DAC or ADC Clipping 7] Slewing Complete 71 PLL Unlock [71 Jack Detect Interrupt

Clock and Digital Audio I DAC and Headphone Outputs | AUX and Jacksense IMic and Line Inputs I ADC and Sidetone I Filters I Registers 1 | Registers 2

AUX rJack Sense
[7] AUX Input Enable 7] Jack Detect Enable
AUX Capture | [[] Setup Headphone Detect
Sense Bits:
AUX Conversion Result Headphone Jack
AU High AUX Low -
Jack Sense
IUxUU IUXDU
Mic Sense
[[] Update Continuaush
l Yolts
Recalibrate |
LRCLK Frequency
|48kHz LI
[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C _:]

12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C
ite: Address = 0x30, Register = 0x04, Data = 0x30
12C\Write: Address = 0x30, Register = 0x17, Data = OxEF

[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT [ MAX9867: Connected 4

Figure 4. MAX9867 Evaluation Software (AUX and Jacksense Tab)
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MAX9867 =10 x]
File View Options Tools Help
/VI /j X I /yl MAX9867 Read Al I Reset I Connected | Enabled 4
evice Status (check boxes to enable interrupts)
[~ DAC or ADC Clipping 7] Slewing Complete [71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio | DAC and Headphone Outputs I AUX and Jacksense | Mic and Line Inputs IADC and Sidetone I Filters I Registers 1 I Registers 2 I
rLine Inputs rMicrophone Input
[V Enable Left Line In [V Enable Right Line In [V Left MIC Preamp Enable [¥] Right Mic Preamp Enable
VI Mute Left Line In~ [¥] Mute Right Line In Left MIC Preamp Gain Right MIC Preamp Gain
Left Line In Level Right Line In Level J . v J : -
- - +24dB - - +24dB T ' ' T ' '
il B -1 - +0dB +20dB +30d8  +0dB +20dB +30dB
- - -l - Left Mic Gain Right Mic Gain
- - - - - - +20dB - - +20dB
N 0l - N : .
i B dl B S R S I
- - -6dB - - -6dB
ID dB ID de
IU dB IU de
[ Track LjR Yolume Changes [V Track L{R Yolume Changes
) ) ) rDigital Mic
[T volume Adjustment Smoothing Disable Digital Mic Clock Digital Mic Enable
[T Zero Cross Detection Disable IPCLK)‘B ;] IDisabIed EI
[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C _.J

12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C
12C\Write: Address = 0x30, Register = 0x0A, Data = 0x80

12C\Write: Addres:

30, Reqgister = 0x17, Data = OxEF

MAX9867 Slave Address: 0x30 || Connected to the EYKIT

[ MAX9867: Connected

Figure 5. MAX9867 Evaluation Software (Mic and Line Inputs Tab)
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MAX9867 M= &3
File View Options Tools Help
IV 21 X 2V mAX9867 Read Al || Reset | [connected|  [EEEIEN~
evice Status (check boxes to enable interrupts)
[~ DAC or ADC Clipping 7] Slewing Complete 71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio | DAC and Headphone Outputs I AUYX and Jacksense | Mic and Line Inputs | ADC and Sidetone IFiIters I Registers 1 I Registers 2
rADC | rLeft ADC Source—— rSidetone
[V Enable Left ADC [¥] Enable Right ADC © No Input V] Mute Sidetone
" ¢ analog Mic )
Left ADC Qutput Level  Right ADC Output Level oL Sidetone Level
-[ - +3dB -[ - +3d8 Line Input -~ -9dB
-1 - B  Line + Mic IB:
1 B rRight ADC Source: N -
i B i B ¢ No Input N N
-IN - - - O Analog Mic E E
B I ¢ Line Input N
i B A B ® Line + Mic o
: : : 7] Track Left/Right Source Changes E
-l - z2de - 1ede SIS eods
|0 ds ID dB |-9 dB
[V Track L{R Volume Changes
Sidetone Source
INone LI
[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C _.J

12C\Write: Address = 0x;

12C\Write: Addres:

12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C

30, Reqgister = 0x0A, Data = 0x80
30, Reqgister = 0x17, Data = OxEF

[ MAX9867 Slave Addres:

s: 0x30 || Connected to the EVKIT

MAX9867: Connected

Figure 6. MAX9867 Evaluation Software (ADC and Sidetone Tab)
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MAX9867 =10 x|
File View Options Tools Help
/yl /] X I /yl MAX9867 Read Al I Reset I Connected I Enabled R4
evice Status (check boxes to enable interrupts)
[~ DAC or ADC Clipping [~ Slewing Complete 71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio | DAC and Headphone Outputs I AUX and Jacksense | Mic and Line Inputs I ADC and Sidetone | Filters IRegisters 1 I Reqisters 2
Codec Filtering Mode
|Audio (FIR) I~]
~ADC Filter rDAC Filters

(® Disabled {* Disabled
O Elipitical for 16kHz GSM with 217Hz Notch O Ellipitical for 16kHz GSM with 217Hz Notch
O S00Hz Buttervorth for 16kHz O S00Hz Butterviorth for 18kHz
O Elliptical for SkHz GSM with 21 7Hz Natch O Elliptical for SkHz GSM with 21 7Hz Nokch
O S00Hz Butterworth for 8kHz O S00Hz Butterworth for SkHz
O 200Hz Butterworth for 48kHz O 200Hz Butterviorth for 48kHz
¢ DC Blocking Filter ¢ DC Blocking Filter

[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C :]

12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C

12CWrite: Address = 0x30, Register = 0x0A, Data = 0x80

2C\W , Reqgister = 0x17, Data = OxEF
[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT [ MAX9867: Connected 4
Figure 7. MAX9867 Evaluation Software (Filters Tab)
MAXIN
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MAX9867 | _ O] x|
File View Options Tools Help
/VI /l x I /yl MAX9867 Read Al I Reset I Connected | Enabled g
evice Status (check boxes to enable interrupts)
[~ DAC or ADC Clipping 7] Slewing Complete [71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio I DAC and Headphone Outputs I AUX and Jacksense I Mic and Line Inputs I ADC and Sidetone I Filters | Registers 1 IRegisters 2
B7 B6 B5 B4 B3 B2 B1 BO
Status/Interrupt
0x00 Status CLD SLD ULK JDET I
0x01 Jack Status LSNS JKSNS JKMIC I
0x02 Aux High AUX15 AlX14 AUX12 AUX 11 AUX10 I
0x03 Aux Low AUX B UK. 4 Al AUX.2 AUX A AUX.0 I
0x04 Interrupt Enable ICLD ISLD IULK IJDET 0=00
Clock Control
0x05 System Clock PSCLK.A PSCLK.0 FREQ.3 FREQ.2 FREQ.1 FREQ.O IleU
0x06 Audio Clock High PLL N.14 N.13 N.12 N.11 N.10 N.9 N.8 0=60
0x07 Audio Clock Low N.7 N.6 N.5 N.4 N.3 N.2 N.1 RLK/N.0 0=00
Digital Audio Interface
0x08 Interface 1a MaS WCl BCI DDLY HIZOFF TDM I 0=00
0x09 Interface 1b ADLY DMONOD BSEL.2 BSEL.1 BSEL.O 0=00
Digital Filtering
0x0A Codec Filters MODE AVFILT.2  AVFILT.1 AVFILT.O DVFILT.2  DVFILT.1 DVFILT.0 0=80
[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C _:]
12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C
ite: Address = 0x30, Register = 0x0A, Data = 0x30
12C\Write: Address = 0x30, Register = 0x17, Data = OxEF
[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT [ MAX9867: Connected 4

Figure 8. MAX9867 Evaluation Software (Registers 1 Tab)
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MAX9867 | _ O] x|
File View Options Tools Help
/VI /l X I /yl MAX9867 Read All I Reset I Connected | Enabled R4
evice Status (check boxes to enable interrupts)
71 DAC or ADC Clipping 7] Slewing Complete 71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio | DAC and Headphone Outputs I AUYX and Jacksense | Mic and Line Inputs I ADC and Sidetone I Filters I Registers 1 | Registers 2 I
B7 B6 BS B3 B2 B1 BO
Level Control
0x0B DAC Gain/Sidetone DSTSA DSTS.0 WST.4 DVST.3 DVST .1 DVST.0 IDxU 0
0x0C DAC Level DACGA DACG.O DACA.1 IUxU 0
0x0D ADC Level AVL.1 AVL.0 AVR.1 AVR.0 0x33
0x0E Left Line Input Level LILM LIGL.3 LIGL.2 LIGL1 LIGL.O I 0x4C
0x0F Right Line Input Level LIRM LIGR.3 LIGR.2 LIGR.1 LIGR.0 IUH4C
0x10 Left Yolume Contral VOLLM YOLL.S VOLL.4 VOLL.3  vOLL2 VOLL.1 VOLL.O 0=09
0x11 Right Yolume Control VOLRM VOLR.5 VOLR.4 VOLR.3  VOLR.2 VOLR.1 VOLR.O | 009
0x12 Left Mic Gain PALEN.1 PALEN.0 PAGAML.4 FiGAMLS PAGAML.2 PAGAMLT  PAGAMLO 0x=34
0x13 Right Mic Gain PAREN.1 PAREN.0 PAGAML.4 FPAGAMR.Z PAGAMR.2 PAGAMR.1  PAGAMR.O IUx3 4
Configuration
0x14 Input MXINL.1 MXINLO MXINR.1 MXINR.O [0=F0
0x15 Microphone MICCLK.1  MICCLK.0  DIGMIC DIGMIC |EIHU 0
0x16 Mode DSLEW VSEN ZDEN JDENTEN ~ HPMODE.2 HPMODE.1 HFMODE.O I 0=02
Power Management
0x17 System Shutdown SHDN LNLEN LNREN DALEN DAREN ADLEN ADREN IUxEF
[TzCWrite: Address = 0x30, Register = 0x0E, Data = 0x4C _.J
12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C
12CWrite: Address = 0x30, Register = 0x0A, Data = 0x80
Write: Address = 0x30, Register = 0x17, Data = OxEF
[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT MAX9867: Connected 4
Figure 9. MAX9867 Evaluation Software (Registers 2 Tab)
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MAX9867 - O] x|

File View Options Tools Help

/VI/]XI/VI MAX9867 Read Al I Reset I Connectedl [Enabled  JK4

evice Status (check boxes to enable interrupts)

[~ DAC or ADC Clipping 7] Slewing Complete 71 PLL Unlock [71 Jack Detect Interrupt
Clock and Digital Audio | DAC and Headphone Outputs I AUYX and Jacksense | Mic and Line Inputs I ADC and Sidetone I Filters I Registers 1 | Registers 2 | €58427 ]
B7 B6 B5 B4 B3 B2 B1 BO
0x01 Control 1 WSET MUTESAD MUTEAES INT.1 INT.O TCBLD I 0=01
0x02 Control 2 HOLD 1 HOLD.O RMCKF MMR MMT MMTCS MMTLR IUKU 0
0x03 Data Flow TXOFF AESBP TXD A TXD.0 SPD.1 SPD.O IUXUC
0x04 Clock Source RUN CLK.1 CLK.0 ouTC INC X RXD.0 |0x4 9
0x0S Serial Input SIMS SISF SIRES.1 SIRES.0  SWUST SIDEL SILRPOL 0=21
0x06 Serial Output SOMS SOSF SORES.1 SORES.0  SOJUST  SODEL SOLRPOL |UxA1
[TzCWirite: Address = 0x30, Register = 0x0E, Data = 0x4C ;]

12CWrite: Address = 0x30, Register = 0x0F, Data = 0x4C
ite: Address = 0x30, Register = 0x0A, Data = 0x30

, Reqgister = 0x17, Data = OxEF

[ MAX9867 Slave Address: 0x30 || Connected to the EVKIT [ MAX9867: Connected 4

Figure 10. MAX9867 Evaluation Software (CS8427 Tab)
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_ Detailed Description of Hardware

The MAX9867 EV kit is a complete digital audio evalu-
ation system for the MAX9867 low-power, stereo audio
codec. The EV kit provides translation between the
digital audio signals and optical S/PDIF signals to allow
easy connection with consumer electronics devices. See
Table 1 for a description of all EV kit jumper configura-
tions.

Clocking

On-Board Clock

The EV kit has one 12.288MHz and one 13MHz clock

oscillator on the board to provide flexible master-clock
selections for the MAX9867.

Recovered Clock
When the S/PDIF IN has a digital audio input and the
S/PDIF transceiver is in operation, the recovered clock
from the S/PDIF transceiver can be used as the master
clock for the MAX9867.

External Clocks
Connect an external clock source to jumper JU12 pin 2
to drive the MAX9867 MCLK pin without using the on-
board oscillator. The user must type in the correct clock
frequency in the MCLK Frequency edit box.

Jack Detection and

DC-Voltage Measurement

The MAX9867 has a JACKSNS/AUX pin that can be con-

figured to either detect the presence/absence of a jack
or accurately measure a DC voltage.

To measure a DC voltage, place a shunt on jumper JU7
and apply the DC voltage on the AUX pad. The on-board
resistor network (R5, R6) can be used to adjust the input
voltage ranges.

16

To detect the presence or absence of a jack, remove the
shunt on jumper JU7 and connect the JACKSNS pad to
a proper jack pin. Refer to the MAX9867 IC data sheet
for the details of jack-detection functionality.

Microphone Inputs
The MAX9867 features stereo differential microphone
inputs that can be connected to either analog or digital
microphones.

MICRP and MICRN pins can only connect to an analog
microphone. Place shunts on jumpers JU1 and JU3 to
use the MAX9867 MICBIAS for microphone biasing.
Place a shunt on jumper JU2 to connect MICRN to GND
for single-ended microphone input.

MICLP/DIGMICDATA and MICLN/DIGMICCLK pins can
connect either to an analog microphone or a digital
microphone, but not at the same time. For analog
microphone input, remove the shunts on jumpers JU8
and JU9. Place shunts on jumpers JU4 and JUG6 to use
the MAX9867 MICBIAS for microphone biasing. Place
a shunt on jumper JU2 to connect MICLN to GND for
single-ended microphone input. For digital microphone
input, place shunts on JU8 and JU9 and remove con-
nections on the MICLP and MICLN pads. There are two
digital microphones on the EV kit board.

Headphone Outputs
There are two headphone jacks on the EV kit board.

Use J4 for differential or capacitorless output configura-
tion. Remove the shunts on jumpers JU10 and JU11.

Use J5 for single-ended output configuration. Remove
the shunts on jumpers JU10 and JU11 for fast turn-on
mode. Place the shunts on JU10 and JU11 for clickless
mode.

MAXIN
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Table 1. Jumper Descriptions (JU1-JU18)
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JUMPER SHUNT POSITON DESCRIPTION
JUT Open* MICRN disconnected from GND
1-2 MICRN connected to GND through a 2.2kQ resistor
JU2 Open* MICRN disconnected from GND
1-2 MICRN connected to GND
Open* MICRP disconnected from MICBIAS
U3 1-2 MICRP connected to MICBIAS through a 2.2kQ resistor
Jua Open* MICLP disconnected from MICBIAS
1-2 MICLP connected to MICBIAS through a 2.2kQ resistor
JUS Open* MICLN disconnected from GND
1-2 MICLN connected to GND
UG Open* MICLN disconnected from GND
1-2 MICLN connected to GND through a 2.2kQ resistor
U7 Open* JACKSNS/AUX used for jack detection
1-2 JACKSNS/AUX used for AUX DC measurement
JU8, JU9 Open* MICLP/MICLN disconnected from digital microphone
1-2 MICLP/MICLN connected to digital microphone
JU10 Open* ROUTN connected to GND through a 1uF capacitor
1-2 ROUTN disconnected from GND
JUT Open* LOUTN connected to GND through a 1uF capacitor
1-2 LOUTN disconnected from GND
JU12. JU13 2-3* (all rows) MAX9867 connected to on-board I12S and I12C interfaces
' Open MAX9867 12S and I2C interfaces available for user-supplied equipment
JU14 1-2* MAX9867 DVDD connected to on-board 1.8V supply
Open MAX9867 DVDD applied externally on DVDD pad
JU15 1-2* MAX9867 AVDD connected to on-board 1.8V supply
Open MAX9867 AVDD applied externally on AVDD pad
JU16 1-2* MAX9867 PDD connected to on-board 1.8V supply
Open MAX9867 PVDD applied externally on PVDD pad
JU17 1-2* MAX9867 DVDDIO connected to on-board 3.3V supply
Open MAX9867 DVDDIO applied externally on DVDDIO pad
JU18 1-2* CS8427 powered by 5V USB supply
Open CS8427 powered by external supply on CS8427_5V pad
*Default position.
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DVODIO DVDD AVDD  PVDD &@ E@ E@ &@
515|515
A A 2 2 8 3
J4
MAX9867_MCLK —~ c16
1.0uF o2 13 ocL
MAX9867_ADCOUT [— 1.0uF 1.0uF
MAX9867_DACN — — w
MAX9867_LRCLK [~ L W10 CI5 | | 1.0uF
MAX9867_BOLK [ g b ™ - _.q on
y = Uit Cl4  1.0uF 220uF 93
) =y )
DVDDIO g S Spoute |23 el Single Ended
oVDD 2 < a s I T220uF
R8 ROUTN
10k —
R7 ut LouTn |22 w7 -
MAX9867 £3 AUX
OPEN LouTP € o
MAX9867_IRQ [ J JACKSNS LINEINL
ro JACKSNS /AUX 24 f o) ?
c5
3 ira N 28 } } o I UNE\NRE]
1.0uF
LINR |ES | |
1.00F | R30
MAXBS7_SCL — B3 lge 6 Jus o———AA/A\—— ] DIGMICDATA
MICLP /DIGMICDATA
MAX9867_SDA [ A3 lgy, s c2| | 0
MICLN/DIGIMICCLK 1.0uF |
A5 wicre -S4 | icLP
PREG oy 128 TouF | | e o
B4 |ner 3 | e o—— ] DIGMICCLK oL
[ @
B3 rec 2 2 2 MICBIAS
& ] |
8 < 4
c1o L c9 c7 I
I 1.0uF 2.2uF ], 1.0uF P < b
1.8V+
ur2 T
1 6
ND VDD
MAX9867_MCLK
g.aw R29 [,
= 5 55
SEL DATA 0.1
OPEN
/e ok MAX9867_ADCOUT [— R10 HE AT fui3—1 wis-3> : (] 125_ADCOUT
18V+ - = DVDD - 75 VWV €59 ! ' -
T LGA5_AKU2002C Ri1 MAX9867_DACIN R;éf\/\/\, [ ‘ g:EN —ui3-5 Q13-4 JU13—5>%—CI 125_DACIN
i i
}—‘ i i
OPEN MAX9867 _LRCLK R13 [ 1 ToPENT | _ _ ,>_A_<:|us,wcu<
VDG > 75 VV\ oot —Qu13-8 137 Ju13-9 4
c56 uts ' 1
0.1uF 1 6 DIGMICDATA R15 ~ MAX9867_BCLK [, RM/\/\/\, OPEN | u13-11 Ju13-10 Juu—wz>—l—<:| 12S_BCLK
GND VDD - 75 | i -
OPEN ; i
- 2lse paTal® (] DIGMICDATA RI6 MAX9867_SCL > : U13-14 QU13-13 Juw3715>—}—<:| SCL
i i
— i i
A N £ (] DIGMICCLK OPEN ~ MAX9867_SDA [, : Ju13-17 JU13-16 Juu—wH SDA
i i
MAX9867_IRQ [, —u13-20 Ju13-19 Ju1372>%—<j RQ
LGA5_AKU2002C DIGMICCLK r H
OPEN T [

Figure 11a. MAX9867 EV Kit Schematic (Sheet 1 of 4)
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€S8427_5V +3.3V
A
+3.3V
L
FB1 tmm_
47uH —J
c27
0.1uF
€29 c21
I 0.1uF I 0.1uF 3 GND
vee —
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VA+ VL+ | | =lout w\ J6
0.01uF | | “\ S/PDIF IN
12 | RcK RXP Q
12S_WCLK [ [ 17 birek s O GND
0.01uF GND 2
125_BCLK 13 IscLk +3.3V
T—wnscu( TXP |26 - A
125_ADCOUT —, 14 KDIN TXN|25 - .
12S_DACIN [ 18 5pouT
EMPH | 3
€22
K 10 buck RSTI9 7 CS8427_RST 2 I 0.1uF
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Figure 11b. MAX9867 EV Kit Schematic (Sheet 2 of 4)
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Figure 11c. MAX9867 EV Kit Schematic (Sheet 3 of 4)
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Figure 11d. MAX9867 EV Kit Schematic (Sheet 4 of 4)
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Figure 12. MAX9867 EV Kit Component Placement Guide—
Component Side

Figure 14. MAX9867 EV Kit PCB Layout—Inner Layer 2
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Figure 13.
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MAX9867 EV Kit PCB Layout—Component Side

Figure 15. MAX9867 EV Kit PCB Layout—Inner Layer 3
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Figure 16. MAX9867 EV Kit PCB Layout—Inner Layer 4 Figure 17. MAX9867 EV Kit PCB Layout—Inner Layer 5

Figure 18. MAX9867 EV Kit PCB Layout—Solder Side
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