AsahiKASEI [AKD5374-A]

AKD5374-A

Evaluation board Rev.1 for AK5374

| GENERAL DESCRIPTION |
AKD5374-A is an evaluation board for AK5374, which is a stereo A/D Converter with a USB 2.0 interface.
The AK5374 can be tested easily on the AKD5374-A, as the operation of the device is compatible with

USB standard audio class. The AKD5374-A has not only an external audio interface, but also an external
EEP-ROM that all descriptor contents are stored and customizable.

Hm Ordering guide

AKD5374-A --- Evaluation board for AK5374

| FUNCTION
B Microphone Jack
M 3.3 volt Regulator (LM1117-3.3V)
H 8k bit EEPROM(AK6506CT)
l USB B-type Connector
+3.3V
G:D Regulator
+3.3V +5V
USB1
D+ USB

R-ch MIC @ D- Connector
L-ch MIC @ AKS374 AKB506CT

" USB2
|| EEPROM cro USB
Controller
Connector
+3.3V +5V
Regulator

Figure 1. AKDS5374-A Block Diagram

* Circuit diagram and PCB layout are attached at the end of this manual
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| BOARD OUTLINE CHART |

B Outline Chart
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Figure 2. AKD5374-A top view
B Comment

(1) VDD3.3V,GND
These are the power supply connectors. Connect power supply with these pins.
As for the detail comments, refer to the setup of power supply on the next page.

(2) MCKI (BNC-JACK)
This is external clock source for the MCKI/XTI pin of the AK5374.

(3) USBI (USB Connector)
This is USB B-type connector for evaluation of the AK5374. Connect this to PC.

(4) USB2 (USB Connector)
This is USB B-type connector for EEP-ROM write operation.

(5) J2,J3 (Mini Jacks)
These are analog signal inputs.

(6) PORTS, PORT6 (10 pin header)
PORTS (TEST PORT): It is not used except test mode

(7) SW3 (Switch)
SW3: Reset of AK5374. Keep “H” during normal operation.
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Evaluation Board Manual

W Operation sequence

1) Set up the jumper pins as the followings.

P21 JP23 JP19 JP27

AVDD  DVDD VDD REGMODE

[OTe] |78 | #TW] ¢ @79
+33V REG EEP 5373

2) Connect USB1 port of the AKD5374-A to PC with an USB cable. Windows recognizes the AK5374
automatically, and it is not necessary to install any driver. Device manage shows “AK5374” as an USB Audio
Device in “Sound, video and game controllers” if Windows recognizes the device successfully.

+ Device Manager,

o=

Device Manager,

File  Action  ¥ew Help File  Action Wiew Help Clox
A& & & 2
3 -2 awzs ~
+-~_p BKMPart +~p BKMPart
+- 1 Computer - 1 Computer
+|-2ge Disk drives +| -2 Disk drives
+ @ Display adapters + @ Display adapters
+ i DYDICD-ROM drives +- s DYDICD-ROM drives
+-i= Floppy disk controllers +-{=) Floppy disk controllers
+ g Floppy disk drives + g Floppy disk drives
+|-[#g Human Interface Devices +-{28 Human Interface Devices
+-i= IDE ATASATAPT controllers +-i=% IDE ATASATAPI controllers
+-“z Keyboards + - Keyboards
+1- ") Mice and other pointing devices +)-1") Mice and other painting devices
+ -5 Manitors +- % Maonitors
+|- E8 Metwork, adapters + - E8 MNetwork adapters
- Ports (COM & LPT) +- 5 Ports (COM & LPT)
+ #8% Processors + 988 Processors
—-@, Sound, video and game controllers =@, Sound, video and game controllers
Audio Codecs %), aAudio Codecs
@, Legacy Audio Drivers @, Legacy Audio Drivers
@ Legacy Video Capture Devices > @ Legacy Video Capture Devices
@, Media Control Devices @, Media Control Devices
@, video Codecs LW 1156 Audio Devic
+- g System devices iden Code
+ é Universal Serial Bus controllers +-“ge Storage volumes
F.- i Sustem devires M

Figure 3. Device Manager “Sound, video and game controllers”

3) Double click “USB Audio Device”, the window of “USB Audio Device Properties” shows the properties
including device type as “Sound, video and game controllers”, Manufacturer as “Generic USB Audio”, and

Location as “Location 0 (AK5374)”.
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USB Audio Device Properties

General | Properties | Driver | Details

@ USE Audia Device
4

Device type: Sound, video and game controllers

F anufacturer: [Generc USE Audial

Laocation: Location 0 [AKE374 )

Device status
This device iz working properly.

If pour are having problems with this device, click Troubleshaat to
start the troubleshoater,

Troubleshaat...

Device uzage:

|lze thiz device [enablz] w

[ ok ] [ Cancel

Figure 4. USB Audio Device Properties

W Evaluation mode
Internal ADC Streaming Mode

Evaluation of using internal ADC of AK5374
USBI1 (USB Connector) is used. Nothing should be connected to USB2 (USB Connector) and PORT6 (DSP).

EEP-ROM
SPI I/F

VREF VCOM AVDD VSS1 RSTN SUSN DVDD VSS2 VSS3

CSN | sk [Erao| EPal DvDD
______ 1.5kQ
pp 18Q
Control |
_____________ ! Decode sk Tx/Rx DN
INT MIC 180
PMADL or PMADR
4R | T > DVpL
N_/ ! »| MUFE
1
| Audio
H Stream
1
A H Control
EXT MIC
PLL
. CKM = “H”
(System/Audio) | r<=
VAT XTE =+
k4 XTI
LMUTEN RMUTEN CLKDRV 0
L 2amHz L
Figure 5. Internal ADC Streaming Mode
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M Evaluation

1) Runs “sound recorder” program in ‘accessory -> Entertainment’

o i
Cvy5

I Internet
Internet Explarer
% E-mail
Outlook Express

i 96 Cool Edit 96

.I Adobe Acrobat 4.
“@ Platform Builder 4.2

] Office Fér 10 MOBARIERE
G Office 14214 bR

@ set Program Access and Defaults
%0 Wwindows Catalog

Lbmp @ windows Update

[T Activestate ActivePer 5.6
) Adobe

() Agilent IntuiLink

[ Agilent 10 Libraries Care
@ AK4150 Windows CEMET Driver

() AK4537 Windows CE.NET Driver

CONTEC APT-FAC(W32)

) CyberLink PowerDYD

@) Cypress

[T Development Kits

[ Flash Memory Programmer For Inkel(R} Development Platforms
@ Fuii Xerox

@ Games

SBCY13,Ex8 I &y

Intel DBPRAZxx BSP far Micrasaft Windows CE \MET

fﬂ =
EmEdolS [T InteliR) Priority Packet 11

% Windows Update
] st v
1# Paint

All Programs B

[ LAnDesk IR

[ MATLAB 6.5.1

[ MERCURY

‘@ Microsoft Deweloper Network
) Microsoft Offics Y=l

[ Microsoft Visual Studia 6.0

[ Microsoft visual Studio .NET
[ Microsoft Wweb F7T

[ Microsoft Windows CE HET 4.2
@ Mational Instruments

‘@ PrinkMe Intermet Printing
I/ Soundmax

i@ startup

I syntrilium

) Tera TermPro

Accessibility
[T Communications

fa@ Entertainment 3

[ System Tooks b
') Address Book

& Caleulatar

B Command Prompt

B Mekepad

Y paint

©) Program Compatibiity Wizard
€9 synchronize

& Tour Windows 2P

(£ Windows Explorer

[AKD5374-A]

[ valume Control
& Windows Media Player
@, Windows Movie Maker

B ‘WordPad
B Wicosart e

Microsoft Word

MSM Explorer

Qutlook Express
Rerots Assistance
Windows Journal Viewer

Windows Media Player

“oET B 4F

Windaws Messenger
i, Windows Movie Maker
) Juniper Networks

Figure 6. Sound Recorder

2) Select “Edit” -> “Property”, and then select “USB Audio Device (1)” as “Preferred Device”.

‘% Sound - Sound Recorder;

File

Edit Effects Help

[KM101601]

Effects Help

Chr+C
Chrly

Copy
Paste Insert
Paste Mix

Insert File...
i with File...

Dielets Before Current Position
Dielete After Current Position

Audio Devices

Audio Properties

Sound plagback.

L)

Default device:

Mo Playback Devices
Wolume..

Sound recording

A

Dgfault device:

Advanced...

[ Yolume..

] [ Advanced...

MIDI music playback:

% Default device:

frites)
Wolume..

Use only default devices

Mo MIDI Playback Devices

About...

Apply

Figure 7. Audio Properties
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[AKD5374-A]

3) When the icon or Volume in the Sound Recording block is clicked, the volume slider window appears. The top points
value means the maximum value of the AK5374 under Windows. The Mute all check box is displayed.

Cptions  Help

Wawve In

Waolume:

L]
[ Mute al

BK5374

Figure 8. Volume Control

4) Select “File” -> “Property”, and then click “convert now.” button in the Property window. Then select “44100Hz
16bit Mono” or “44100Hz 16bit Stereo” as attribute on the Sound Recorder

Properties for Sound

Details ]
|"3 Sound
Copyright: Mo Copyiight information
Lenath: 0,00 zec.
Data Size: 0 bytes
Audio Format, PCM 22050 kHz, 16 Bit,

Format Conwersion

Sound Selection

Stereo

MName:

[untitled] «| Saveds
Earmat: |PEM j
Adtributes: B

.10 z no 86
Cancel

C. To adjust the zound quality or use less space far )
9 this sound. click Canwvert Mow. Sound Selection
Choose from: Mame:
LConwert Now. [untitled] »| Savels.
Foimat: |F’CM j
Attributes:

Figure 9. Sound Selecion

5) Check the microphone being plugged and volume control adjustment then you can start recording by pressing “Rec”

button.
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W Other jumper pins set up

1. JP24, JP25 (GND) : These jumper pins should be OPEN on normal operation. <Default>

2.JP11 (MICRN) : Connection of microphone power.
OPEN: Microphone power is not connected.
SHORT : Microphone power is connected. <Default>

3. JP12 (MICRP) : Connection of microphone power.
OPEN: Microphone power is not connected.
SHORT : Microphone power is connected. <Default>

4. JP13 (MICLN) : Connection of microphone power.
OPEN: Microphone power is not connected.
SHORT : Microphone power is connected. <Default>

5.JP14 (MICLP) : Connection of microphone power.
OPEN: Microphone power is not connected.
SHORT : Microphone power is connected. <Default>

6. JP1 (CLKS) : Selection of external master clock input and crystal oscillator input .
XTAL : Select crystal oscillator input . <Default>
MCKI : Select external master clock input.

7.JP10 (XTE) : Selection of clock source for the MCKI/XTI pin.
OPEN : Select X’tal as the clock source. (XTE pin = “H”’) <Default>
SHORT : Select external clock as the clock source (XTE pin = “L”)
8. JP16 (EXT) : Selection of external clock input impedance.
OPEN : External clock input impedance is High impedance.
SHORT : External clock input impedance is 51Q.<Default>
9. JP9 (CKM) : Selection of reference X’tal frequency.

OPEN : 24MHz crystal resonator can be used as the master clock (CKM pin = “H”) <Default>
SHORT : 16MHz crystal resonator can be used as the master clock (CKM pin = “L”)

B The function of the toggle SW

[SW2] (LMUTEN): Left channel mute switch. Keep pressing the button if mute is needed.
[SW3] (RMUTEN): Right channel mute switch. Keep pressing the button if mute is needed.

B Indication for LED

[D1] (SUSN): Monitor SUSN pin of the AK5374. LED turns off when the AK5374 is on suspend state.
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| Software Manual |

B AK5374MAPPER.exe

1) General description
AKS5374MAPPER .exe is a tool of creating a register setting file that is written to EEPROM on the AKD5374-A.
The program can not only display register settings written from a register setting file, but also change the register
settings directly.

2) Explanation of main window
When runs the program, the window as shown blow opens.

- AK5374MAPPER =101
Gereral | a1 | Atz | A3 | Ald | &S | ARG | AT | Ree || A
Register Fil: |
Manufacture IP'KM et
Product IHI{ESN St
Wendor ID 00556 . |1
End Paint
T Set All F
Product ID x :
T T — Channel Config
Relzase Gode 00100
———— [~ O-channel
Max Current 100mA [~ 1-charmel
USE version D=0200 v 2-channels
B G D B
Open Save Cpen Map Save Map Save Map EXIT
Feeizter Feeizter az Text az Binary

Figure 10. AK5374MAPPER General Setting

A: The top menu can be switched by “TAB” key.
B: Click this button to open a register setting file(.txt), and display will be changed after reading the file.

C: Click this button to save the current register settings as a setting file which has a fixed name
“AKS5374 register.txt”.

D: Click this button to output a writing EEPROM file as a text file (.txt) which has a fixed name
“AK5374 eeprom.txt”.

E: Click this button to output a writing EEPROM file as a binary file (.bin) which has a fixed name
“AK5374 eeprom.bin”.

F: “Set All” button must be clicked after changing codes or values in edit boxes.
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3) The setting of Alternate

Set up the register about Alternate here.

[AKD5374-A]

= AKGITAMAPPER o ] |
General Al |ahz | A3 | A4 | AKS | A6 | A7 | Ree |
—"alid Frequency - Initial Frequency —ateren
v “alid v Maono
[~ Stereo
w B 7 ek
[~ 11.028kHz I 11.025kHz _Sian bit
I 16kHz I~ 18kH: En
[~ 2205kHz [~ 2205k Hz v Unsigned
[~ 32kHz I~ 32kHz [ Siened
[~ 441kHz [~ 44.1kHz
[~ 48kHz I= 48kHz ~ ADG Resalution
A B [v Bhit
[~ 16hit
[~ 24bit
— Mizcer
v L/R sterec
[~ L/R mix
Open Save Oper Map Save Map Save Map EXIT
Feeizter Feeizter az Text az Binary

Figure 11. AK5374MAPPER Alternate Setting

A: Choose available frequencies here. If any valid frequency is chosen, valid check mark will be made.

B: Choose initial frequency. Only available frequencies can be chosen.

About the AK5374’s descriptor setting, refer to datasheet of the AK5374.

[KM101601]
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4) The setting of register

General | Alt1 | A1tz | Ak3 | A4 | AKS | A6 | A7 Res |

<1 AKBITAMAPPER

[AKD5374-A]

=101 %]

— REGO0 — REG —REG121314 ——— ~REGIRIG
—PMADL — MGAIM Initial Molume —ZTM
[v Power-up [+ 0dE ||j 4B ¥ 128/t=
[~ Power—down [ 0dE [~ 286/t
F :16338 Minimum Wolume F ?;g’;ﬁg
—PMADR ——— I
v Power-up I_ +18dB - £B
[~ Power—down F :ggjg —Walume Change —
I +26dB Maximum Wialume v immediately
_;ﬂ'KO ||j 4B [~ zero—closs
v Power-up _ PP
[ Power-down [# Power-up —One Shut Mute —
Set A Iv Dizable
[~ Power—down I Enable
—sELF
v Bus Power .
[~ Self Power ol Ul
I1 Az
Clpen Cpen Map Save Map Save Map
Regizter Fegizter az Text az Binary

Figure 12. AK5374MAPPER Register Setting

A: Volume and hold time can be set up by clicking the “Set” button or pressing “ENTER?” key after inputting
numbers in edit boxes.

About the AK5374’s register setting, refer to datasheet of the AK5374.

[KM101601]

-10 -

2010/08



AsahiKASEI

5) Register setting file <Default>

[KM101601]

File Edit “ew Insert Format Help
DEE & # &y
HAKS374 Register
Ox04 # [D0DH] Power Management
Ox00 # [D01H] Mic Gain Control
Ox00 # [DZ2H] Reserwved
0xC7 # [03H] PCM Format Altl
Ox04 # [04H] PCM Format Altz
Ox00 # [05H] PCM Format ALt3
Ox00 # [06H] PCM Format Altd
Ox00 # [0FH] PCM Format AltS
Ox00 # [08H] PCM Format Alte
Ox00 # [09H] PCM Format ALt?T
OxFF # [DAH] Sampling Freguency Altl
Ox81 # [0DBH] Sampling Freguency ALtZ
Ox00 # [0OCH] Sampling Freguency ALt3
Ox00 # [0ODH] Sampling Freguency Altd
Ox00 # [DOEH] Sampling Freguency ALLS
Ox00 # [OFH] Sampling Fregquency ALLta
Ox00 # [10H] Sampling Freguency ALLT
Ox01 # [11H] Endpoint
Ox00 # [12H] Initial Wolwume
OxE1l # [13H] HMin Volwume
Oxld # [14H] Max Volwume
Ox00 # [15H] Mute Control 1
Ox01 # [16H] Mute Control 2
Ox00 # [17H] Reserwved
Ox00 # [18H] Reserwved
Ox00 # [12H] Reserwved
Ox00 # [1iH] Reserwved
Ox00 # [1EH] Reserwved
Ox00 # [1CH] Reserwved
Ox00 # [1DH] Reserwved
Ox00 # [1EH] Reserwved
Ox00 # [1FH] Reserwved

For Help, press Fi

LM

Figure 13. Register Setting File (Text)
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6) EEPROM Image File (Text output) <Default>

File Edit ew Insert Format Help

e d &k

ooAD: 20 00 20 00 12 03 41 00 4B 00 35 00 33 00 37 00 ; coeeWBVEVEVTLT

0la0: 20 00 20 00 12 01 00O 02 00 00 00 05 56 05 07 00 ;& ceeee e W

O1E0: 00 01 01 02 03 01 02 02 AB 00 02 01 00 80 32 02 7 it ieenernrnns 2

olco: 04 00 00 OO0 01 O1 OO0 OO0 09 24 01 00 01 25 00 01 ;2 ..o ewes 4 [

oipo: 01 0OC 24 02 01 01 02 02 02 03 00 OO OO 09 24 03 ; e e e e g

O1EQ0: 02 01 01 01 03 00 0Ok 24 06 03 01 01 01 02 02 00 ;7 ... -

O1F0: 02 04 01 00 00 O1 02 00 00 09 04 01 01 01 01 02 7 @i i e e ennrnnnns

o200: 00 OO O7 24 01 02 01 01 0O 1D 24 02 01 02 02 10 ; S T w

For Help, press F1 MM

Figure 14. EEPROM Image File (Text)
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B EEPROM Write program for the AK5374: AK5374EEPROM.exe

1) Set up the jumper pins as the followings.

P17
PC-CSN

JP15
PC-EPAI

JP18
PC-SK

JP20 JP27
PC-EPAO  REGMODE

EEP 5373

2) Connect USB2 Port of the AKD5374-A to PC with an USB cable. Windows recognizes the mirco controller
device automatically. Device manage shows “PICkit2 Microcontroller Programmer” in “Human Interface Devices”

if Windows recognizes the device successfully.

5, Device Manager

File  Action ‘Wiew Help

+- 1y Computer

+|-age Disk drives

+ § Displary adapters

+1 .k DVDCD-ROM drives
+ Floppy disk controllers
B

L Device Manager,

File — Action ‘Wiew Help

S 2 a8 HEE 2 8 <Ba
) 25 = ‘.;-, ay2s
<y AKMPort -4y AKMPart

+- Iy Camputer

+|age Disk drives

+ - Display adapters

+- h DYDJCD-ROM drives
+ Floppy disk controllers
+ Floppy disk drives

¥ =RHurnman Interface O 5 Hurnan Interface Devices
{8 1USE Human Inkerface Device D {5 HID-compliant device
+ controllers Hurnan Ink e
+|-z Keyboards {5 USE Human Interface Device
+1-1") Mice and ather painting devices +-i=% IDE ATASATAPT controllers
+- @ Monitors +|-iz» Keyboards
+- B8 Metwork adapters +1- ") Mice and ather pointing devices
- Ports (COM & LPT) + % Monitors
+-#¥% Processors + @ Metwork adapters
+ @, sound, viden and game controllers 4] ry Ports (COM & LPT)
+ g Syskem devices + ﬁ Processors
] Universal Serial Bus controllers + @, Sound, viden and game contrallers
+- i System devices
+ g Universal Serial Bus controllers

USB Human Interface Device Properties

General |Driver D etails

Device status

% USE Humnan Interface Device

Device bype: Human Interface Devices
I arwifacturer: [Standard system devices)
Location: Location 0 [PICkit 2 Microcontroller Pragramme

Thiz device iz working properly.

start the troubleshooter.

If you are having problems with this device, click Troubleshoot to

Device uzage:

Use thiz device [enable]

]

[ 0K ][ Cancel ]

Figure 15. Device Manger “Human Interface Devices”

[KM101601]

-13 -

2010/08



AsahiKASEI

3) Run the program “AK5374EEPROM.exe”.
£ AK5374EEPROM N [l

Open

i ite

Fave as text

Save ag binary

Figure 16. AK5374EEPROM.exe

[Open]: Click this button to open a test file(.txt) or a binary file(.bin, .dat) and write it.
[Write]: Click this button to verify the file Written to EEPROM.
“Write complete” is displayed if the write succeeds, while “Verify failed” if not.
It takes only one second to write a file to EEPROM.

Lock jn: |l'f} 5374 control j £k -

x| akga74_ADC_LISE.xt
ﬁl akB374_eeprom,txt
ﬁl akB374_register.bxt

File narne: [ bt bin” da

Files aof tupe: | ﬂ Cancel

i

v Open as read-only

ak5374eePRoM 3] [l Ak5374EEPROM [X]

v E Write complete! ! E Yerify Failed
L

Figure 17. AKS374EEPROM Write

4) Click “OK”, and the [EXIT] button of AK5374EEPROM.exe.

[KM101601]
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Revision History |

Date Manual | Board Reason Page Contents
(yy/mm/dd) | Revision |Revision
2010/05/27 |KM101600 ) First edition
2010/08/06 |KM101601 Description Addition 8 Explanation for “Set All” button was added.

IMPORTANT NOTICE

® These products and their specifications are subject to change without notice.
When you consider any use or application of these products, please make inquiries the sales office of Asahi Kasei
Microdevices Corporation (AKM) or authorized distributors as to current status of the products.
® Descriptions of external circuits, application circuits, software and other related information contained in this
document are provided only to illustrate the operation and application examples of the semiconductor products. You
are fully responsible for the incorporation of these external circuits, application circuits, software and other related
information in the design of your equipments. AKM assumes no responsibility for any losses incurred by you or third
parties arising from the use of these information herein. AKM assumes no liability for infringement of any patent,
intellectual property, or other rights in the application or use of such information contained herein.
® Any export of these products, or devices or systems containing them, may require an export license or other official
approval under the law and regulations of the country of export pertaining to customs and tariffs, currency exchange,
or strategic materials.
® AKM products are neither intended nor authorized for use as critical componentsyotet in any safety, life support, or
other hazard related device or systemygte2), and AKM assumes no responsibility for such use, except for the use
approved with the express written consent by Representative Director of AKM. As used here:
Note1) A critical component is one whose failure to function or perform may reasonably be expected to result,
whether directly or indirectly, in the loss of the safety or effectiveness of the device or system containing it, and
which must therefore meet very high standards of performance and reliability.
Note2) A hazard related device or system is one designed or intended for life support or maintenance of safety
or for applications in medicine, aerospace, nuclear energy, or other fields, in which its failure to function or
perform may reasonably be expected to result in loss of life or in significant injury or damage to person or
property.
® [t is the responsibility of the buyer or distributor of AKM products, who distributes, disposes of, or otherwise places
the product with a third party, to notify such third party in advance of the above content and conditions, and the buyer
or distributor agrees to assume any and all responsibility and liability for and hold AKM harmless from any and all
claims arising from the use of said product in the absence of such notification.

[KM101601] 2010/08
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