AsahiKASEI [AKD4954A-B]

AKD4954A-B

Evaluation board Rev.0 for AK4954A

| GENERAL DESCRIPTION |

The AKD4954A-B is an evaluation board for the AK4954A 32bit CODEC with built-in PLL and MIC/HP/SPK
Amplifier. On-board USB port enables a GUI on Windows to control various settings. The AKD4954A-B
has the interface with AKM’'s A/D evaluation boards. Therefore, it's easy to evaluate the AK4954A. The

AKD4954A-B also has the digital audio interface and can achieve the interface with digital audio systems via
opt-connector.

W Ordering Guide

AKD4954A-B --- Evaluation board for AK4954A

(Cable for connecting with USB port and control software are included in this package.
This control software does not operate on Windows NT.)

FUNCTION

e Compatible with 2 types of interface
- Direct interface with AKM’s A/D converter evaluation boards
- DIT/DIR with optical input/output

¢ USB port for board control
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Figure 1. AKD4954A-B Block Diagram

* Circuit diagram and PCB layout are attached at the end of this manual.
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W Operation Sequence
(1) Set up the power supply lines.

(1-1) In case of supplying the power from regulator. <Default>

JP3 JP17
SVvDD USB5V
18V [ _e] ® e
s5v |[e_e]
3.3v |@e]
Name of . .
Jack Color Default Setting Using
REG1 red 5V for regulator input
GND1 black oV ground

Table 1. Set up of power supply lines

(1-2) In case of using the power supply connectors.

JP3 JP17
SVDD USB5V

1ev [@_ 9] o0

5v |[e_e]

3.3V |[@ @]

(2) Set up the evaluation mode, jumper pins and DIP switch. (See the followings.)

(3) Power on.
The AK4954A and AK4118A must be reset after the power supplies are applied.
The AK4954A and AK4118A should be reset once by bringing SW1 (PDN) “L” upon power-up. Click the
Dummy Command button on the control software after releasing the reset by SW1= “H”.
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W Evaluation mode

In case of using the AK4118A when evaluating the AK4954A, audio interface format of both devices must be
matched.

Reter to the datasheet for audio interface format of the AK4954A, and Table 2 for audio interface format of the
AKA4118A.

The AK4118A operates at fs of 32kHz or more. If the fs is slower than 32kHz, please use other mode.

In addition, MCLK of AK4118A supports 256fs and 512fs. When evaluating in a condition except above, please use
other mode.

Refer to the datasheet for register setting of the AK4954A.

Applicable Evaluation Mode

(1) A/D Evaluation using the AK4118A (DIT).
(1-1) Setting in External Slave Mode

(2) DI/A Evaluation using the AK4118A (DIR). <Default>
(2-1) Setting in External Slave Mode

(3) Evaluation of A/D or D/A using the external clock.
(3-1) Setting in PLL Master Mode
(3-2) Setting in PLL Slave Mode
(3-3) Setting in External Slave Mode

(4) Evaluation of Loop-back.
(4-1) Setting in PLL Master Mode
(4-2) Setting in PLL Slave Mode
(4-3) Setting in External Slave Mode
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(1) A/D Evaluation using the AK4118A (DIT)

(1-1) Setting in External Slave Mode

[AKD4954A-B]

X1 (X’tal: 11.2896MHz) and PORT2 (DIT) are used. Do not connect anything to PORT1 (DIR).
Registers of the AK4954A should be set to “EXT Slave Mode”. MCKI, BICK and LRCK are supplied from the

AKA4118A, and SDTO of the AK4954A is output to the AK4118A.

The jumper pins should be set as follows.

JP11 JP14 JP12 JP15
MCKI BICK LRCK SDTO
o8 |o[¢o® o @ie [
EXT DIR EXT DIR EXT DIR
(2) Evaluation of D/A using DIR of AK4118A. <Default>
(2-1) Setting in External Slave Mode
PORT1 (DIR) is used. Do not connect anything to PORT2 (DIT).
Registers of the AK4954A should be set to “EXT Slave Mode”.
The jumper pins should be set as follows.
JP11 JP14 JP12 JP13 JP10
MCKI BICK LRCK SDTI SDTI-SEL
L) Ll ) Ll ) ol ) e 9
EXT DIR EXT DIR EXT DIR EXT DIR ADC DIR
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(3) A/D or D/A Evaluation using the external clock.
External clocks are used. Do not connect anything to PORT1 (DIR) and PORT2 (DIT).
(3-1) Setting in PLL Master Mode

The master clock is input from the MCKI pin of JP11. An internal PLL circuit generates BICK and LRCK.
Registers of the AK4954A should be set to “PLL Master Mode”.

BICK, LRCK SDTI and SDTO are input into and output from JP14, JP12, JP13 and JP15.

11.2896MHz, 12MHz, 12.288MHz

T 13.5MHz, 24MHz, 27MHz
AK4954A DSP or pP
MCKI
BICK 32fs,64fs ek
LRCK s »[ |LRCK
SDTO » |sDTI
SDTI < SDTO

Figure 2. PLL Master Mode
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(3-2) Setting in PLL Slave Mode

A reference clock of PLL is selected among the input clocks that are supplied to the BICK pin. The required clock
to operate the AK4954A is generated by an internal PLL circuit.

Registers of the AK4954A should be set to “PLL Slave Mode” (Reference Clock = BICK).

BICK, LRCK SDTI and SDTO are input into and output from JP14, JP12, JP13 and JP15.

AK4954A DSP or uP
MCKI
BICK 32fs, 64fs BCLK
LRCK s LRCK
SDTO »[ |sDTI
SDTI SDTO

Figure 3. PLL Slave Mode 2(PLL Reference Clock: BICK pin)

The jumper pins should be set as follows.

JP11
MCKI

e e

EXT DIR
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(3-3) Setting in External Slave Mode

Registers of the AK4954A should be set to “EXT Slave Mode”.

[AKD4954A-B]

MCLK, BICK, LRCK SDTI and SDTO are input into and output from JP11, JP14, JP12, JP13 and JP15.

AK4954A 256fs,384fs DSP or MP
512fs or 1024fs
MCKI ¢ MCLK
BICK « 2 32fs BCLK
LRCK < ifs LRCK
SDTO » | sDTI
SDTI P SDTO
Figure 4. EXT Slave Mode
(4) Evaluation in Loop-back Mode.
(4-1) Setting in PLL Master Mode
Do not connect anything to PORT1 (DIR), PORT2 (DIT).
Registers of the AK4954A should be set to “PLL Master Mode”.
(4-1-1) In case of supplying MCLK to JP11
The jumper pins should be set as follows.
JP15 JP13 JP10
SDTO SDTI SDTI-SEL
O8] [e @76 |@76] e
EXT DIR ADC DIR

<KM114100>
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(4-2) Setting in PLL Slave Mode

Registers of the AK4954A should be set to “PLL Slave Mode” (Reference Clock: BICK).
Do not connect anything to PORT1 (DIR) and PORT2 (DIT).

(4-2-1) In case of supplying BICK and LRCK from the external clock

The jumper pins should be set as follows.

JP11 JP15 JP13 JP10

MCKI SDTO SDTI SDTI-SEL
e o O8] (e[ ® |9 e
EXT DIR EXT DIR ADC DIR

(4-3) Setting in External Slave Mode

Registers of the AK4954A should be set to “EXT Slave Mode”.
Do not connect anything to PORT1 (DIR), PORT2 (DIT).

(4-3-1) In case of using clocks from AK4118A
Use X1 (11.2896MHz).

The jumper pins should be set as follows.

JP11 JP14 JP12 JP15 JP13

MCKI BICK LRCK SDTO SDTI

Ll | W) e@® |oW| |o[0

EXT DIR EXT DIR EXT DIR EXT DIR
<KM114100>
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78]
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W DIP Switch Setting

[S1] (SW DIP-4): Mode setting of the AK4118A.

No. Name ON (“H”) | OFF (“L) Default
1 OCKS1 AK4118A Master Clock Setting : See Table 4 L
2 DIFO AKA4118A Audio Format Setting L
3 DIF1 See Table 3 L
4 DIF2 H
Table 2. Mode Setting of the AK4118A
LRCK BICK
Mode § DIF2 | DIF1 | DIFO DAUX SDTO
1/0 1/0
0 0 0 0 24bit, Left justified 16bit, Right justified H/L 0 64fs 0
1 0 0 1 24bit, Left justified 18bit, Right justified H/L 0 64fs 0
2 0 1 0 24bit, Left justified 20bit, Right justified H/L 0 64fs 0
3 0 1 1 24bit, Left justified 24bit, Right justified H/L 0 64fs 0
4 1 0 0 24bit, Left justified 24bit, Left justified H/L 0 64fs 0 Default
5 1 0 1 | 24bit, I°S 24bit, 1°S L/H 0 64fs 0
6 1 1 0 24bit, Left justified 24bit, Left justified H/L | 64 -128fs |
7 1 1 1 | 24bit, I1°S 24bit, 1°S L/H [ 64 -128fs [

Table 3. AK4118A Audio Interface Format Setting

OCKS1 MCKO1 X’tal
0 256fs 256fs Default
1 512fs 512fs

Table 4. AK4118A Master Clock Setting

B Toggle SW Function
*Upper-side is “H” and lower-side is “L”.

[SW1] (PDN): Power downs AK4954A and AK4118A. Keep “H” during normal operation.

m Control Port

Itis possible to control AKD4954A-B via general USB port. Connect cable with the USB connection(PORT3) on the
board and PC.
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B Analog Input/Output Circuits

(2) Input Circuits

[AKD4954A-B]
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—H# > RIN3
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1n 1u
VSSL 4+
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C17 J_ C16
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Figure 5. LINZ/RINZ1, LIN2/RIN2, LIN3/RIN3 Input Circuits
(1-1) LIN1/RIN1Input Circuit <Default>
LIN1 and RIN1are input to J1.
When the Mic Power is not used, JP6 and JP7 should be set to open.
JP1 JP2 JP4 JP5 JP6 JP7
® o|LiN3 ® O |RIN3 e 8 78 =9
® @ LIN2 ® @ RIN2 DMDT DMCK MP-LIN1 MP-RIN1
[0/ Liny @8] riN1
LIN-SEL RIN-SEL
<KM114100> 2013/06
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(1-2) LIN2/RINZ2 Input Circuit <Default>

LIN2 and RINZ2 are input to J2 and J3.
When the Mic Power is not used, JP8 and JP9 should be set to open.

JP1

¢ o

[0 o

LIN-SEL

LIN3
LIN2
LIN1

(1-3) LIN3/RINS Input Circuit

LIN3 and RIN3 are input to J2 and J3.

(1-4) Digital Mic Input Circuit

DMCK is output from JP5 and DMDT is input to JP4.

<KM114100>

JP2 JP8 JP9
® @ RIN3 o o] (o o
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[® ®]Lins [@ @]rRIN3
® @ |LIN2 ® @ RIN2
® e |LINL ® @ |RIN1
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(2) Output Circuits

(2-1) HPL/HPR Output Circuit
J2 HP-OUT

~]

w

HPR
HPLY, :

HN

C29 — C28
0.22u| 0.22u
R18 R17
33 33

VSS1

Figure 6. HPL/HPR Output Circuit

HPL and HPR are output from J2

(2-2) SPP/SPN Output Circuit

TPL
1 spp
sPRy———1
1 TR

SPN
sepy———1

Figure 7. SPP/SPN Output Circuit

SPP and SPN are output from TP1 and TP2.

(2-3) Stereo Line Output Circuit

C25 1u
+ J3 LINE-OUT
ROUT > N
+
Loutr > H E H
C24 1u
R15 R16
22k 22k g

/.
VSS3
.Figure 8. LOUT/ROUT Output Circuit

LOUT and ROUT are output from J3.

* AKM assumes no responsibility for the trouble when using the above circuit examples.

<KM114100> 2013/06
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[AKD4954A-B]

AK4954A Control Software Manual

W Evaluation Board and Control Software Settings

1. Set up the evaluation board as needed, according to the previous terms.

N

Connect cable with the USB connection on the board and PC.

3. The USB I/F board is recognized as HID (Human Interface Device) on PC. It is not necessary to install a new

driver.

4. Start up the control program.(Note 1)

Note 1. After power up the evaluation board, put SW1 to “L” to power down the AK4954A and the AK4118A,
and return them to “H” to release the power-down state. Then, an initialization must be executed by
pressing the Dummy Command button.

5. Begin evaluation by following the procedure below.

# AKD4954-B Ver 2.0 - AKM Device Control Soft =l & =3
File Help
REG 80H-8FH |
Function | REG 0H-FH | REG 10H-1FH | REG 20H-2FH | REG 30H-3FH | REG 40H-4FH | REG S0H-5FH | REG 60H-6FH | REG 70H-7FH | DEBUG
Audio Mode Sé';tce? Al | vowme | BEEP Digital Fiter | | o
Setting Audio IF Setting Setting Setting -
DRC
Setting
Read
| AK4854 Register Map | No Port! Asa hi KASEI
Port Reset | Write Defﬂult| All Write | All Read | Save | Load | All Reg Wr'rte| Data AW | ASAHI KASEI MICRODEVICES CORPORATION
Sequence | 5equence(FiIe}| Dummy Command || Close |

Figure 9. Window of Control Soft

<KM114100>
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W Operation Overview

Function, register map and testing tool are controlled by this control software. These controls may be selected by the
upper tabs.

Frequently used buttons, such as the register initializing button “Write Default”, are located outside of the switching tab
window. Refer to the “m Dialog Boxes” section for details of each dialog box setting.

1. [Port Reset]: Click this button after the control soft starts up.

2. [Write Default]: Initializes Registers
When the device is reset by a hardware reset, use this button to initialize the registers.

3. [AIll Write]: Executes write command for all registers displayed.

4. [AIll Read]: Executes read command for all registers displayed.

5. [Save]: Saves current register settings to a file.

6. [Load]: Executes data write from a saved file.

7. [All Req Write]: Opens “All Req Write” dialog box.

8. [Data R/W]: Opens “Data R/W” dialog box

9. [Sequence]: Opens “Sequence” dialog box.

10. [Sequence (File)]: Opens “Sequence(File)” dialog box.

11. [Read]: Reads current register settings and displays on to the register area (on the right of the main window).
This is different from [All Read] button as it does not reflect to the register map. It only displays register
values in hexadecimal numbers.

12.  [Dummy Command]: The dummy command is written (Note 2).

Note 2. After power up the evaluation board, put SW1 to “L” to power down the AK4954A and the AK4118A,

and return them to “H” to release the power-down state. Then, an initialization must be executed by
pressing the Dummy Command button.

<KM114100> 2013/06
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B Tab Functions (Note 3)

1. [Function]: Function control

The dialog box setting is open when click the each button

[AKD4954A-B]

Each operation is executed by [Function] buttons on the left side of the screen. (Refer to the “m Dialog Box” for

details of each dialog box setting.)

Note 3. After power up the evaluation board, put SW1 to “L” to power down the AK4954A and the AK4118A,
and return them to “H” to release the power-down state. Then, an initialization must be executed by

pressing the Dummy Command button.

#E AKD4954-B Ver 2.0 - AKM Device Control Soft =] = =
File  Help
REG B0H-8FH |
Function |REG OH-FH | REG 10H-1FH | REG 20H-2FH | REG 30H-3FH | REG 40H-4FH | REG 50H-5FH | REG 60H-6FH | REG 70H-TFH | 1EElE
ALC | Voume | BEEP Digital Fiter R
Setting Setting Setting -
DRC
Setting

Read

AK4954 Register Map | | No Port! - KASEI
[t | Asanhi

Port Reset | Write Default| Al Write | All Read | Save | Load | All Reg Wr'rte| Data RAW | ASAHI KASEI MICRODEVICES CORPORATION
Sequence Sequence(File) | Dummy Command | Close |

Figure 10. [Function] Window

[Power Management Setting] : Open [Power Management Setting] dialog.

[Audio Mode Setting] : Open [Audio Mode Setting] dialog.

[System Clock Audio I/F] : Open [System Clock Audio I/F] dialog.

[ALC Setting] : Open [ALC Setting] dialog.

[Volume Setting] : Open [Volume Setting] dialog.

[Beep Setting] : Open [Beep Setting] dialog.

[Digital Filter] : Open [Filter Setting] dialog.

[DRC Setting] : Open [DRC Function] dialog.
<KM114100>
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2. [REG]: Register Map
This tab is for a register write and read.

Each bit on the register map is a push-button switch.

[AKD4954A-B]

Button Down indicates “H” or “1” and the bit name is shown in red (when read-only, the name is shown in dark red).
Button Up indicates “L” or “0” and the bit name is shown in blue (when read-only, the name is shown in gray).

Grayed-out registers are Read-only registers. They cannot be controlled.

The registers which are not defined on the datasheet are indicated as “---".

[#8 AKD4S54-8 Ver 2.0 - AKM Device Control Soft =l & =3
File Help
REG 20H-8FH |
Function  REG OH-FH | REG 10H-1FH | REG 20H-2FH | REG 30H-3FH | REG 40H-4FH | REG SOH-SFH | REG 60H-6FH | REG T0H7FH|  DEBUS
IAdclﬁl | Example Indication # Button UP is "L” or "0" # Button DOWN is "H” or *1" Jf Blanks are invalid. Register
(oo | ) [ [ [ [ ey [ [ e | _ceos | '
(o | (] ([ e [ o) [ [ e | _coos |
(o | ] ([ e[ o) R [y e | _coos |
(o | I (e [ [ [ [ [ [ _ e | _ceos |
|u4Hi|—||—||1 |1 lﬂ”mﬁnlm||muo| Wri‘teIReadl
|05Hi|—||H_L2||PLL1|H_Lo||m<o||nr2||nr1|n|=o| wite | Read |
(o | [ o (= [ RS [ (i PO _ v | ot |
|D?Hi|0VFL||'I'I-I[EI’I|SM.ITEI|DVOLC (= |Jwore |[ewic |[ tpoa | _wrte | Read |
oo | ([ I R [N O [N [N _ v | _ s |
W||M1||mm|l 1 [ 1 Jovmm Iﬂ”mﬂhﬂ [[ovimo |  wrte | Reaa |
o | I A [ [ [ o] [ [ e | _coos |
W“ALCEM” — || ac || reanz || reami || rReamo | [ it || Lo | wite | mead |
MiiIREF!IREFBIREFS'REF-!”REFS”REFQ”REH”REFD _write | Read |
Miiln.ll?IM.BINLS'NL4IINL3|INL2|INL1|INLD _write | Read |
| it o o [ S O
fom L=l == === ="0[C =" _wie | _rea | Reas_|
[ | AsahiKASEI
Port Resetl Writs Defaultl AIIWr'rtel Al Readl Savel Load | Al RegWr'rtel DataR.l'Wl ASAHI KASEI MICRODEVICES CORPORATION
Sequencel Sequence(File}l Dummy Command || Close

Figure 11. [REG] Window

<KM114100>
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2-1. [Write]: Data Write Dialog

Select the [Write] button located on the right of the each corresponding address when changing tow or more bits
on the same address simultaneously. Click the [Write] button for the register pop-up dialog box shown below.
When the checkbox next to the register name is checked, the data will become “1”. When the checkbox is not
checked, the data will become “0”. Click [OK] to write setting values to the registers, or click [Cancel] to cancel

this setting.
x|
[~ PMPFIL [~ emvce [ PMBP = [ Lsv [ empac [ PMADR [ PMADL

cwcr_|

Figure 12. [Register Set] Window

2-2. [Read]: Data Read

Click the [Read] button located on the right of the each corresponding address to execute a register read.

The current register value will be displayed in the register window as well as in the upper right hand DEBUG
window.

Button Down indicates “1” and the bit name is shown in red (when read-only, the name is shown in dark red).
Button Up indicates “0” and the bit name is shown in blue (when read-only, the name is shown in gray).
Please be aware that button statuses will be changed by a Read command.

<KM114100> 2013/06
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B Dialog Box
1. [All Req Write]: All Reg Write dialog box

Click the [All Reg Write] button in the main window to open register setting file window shown below.
Register setting files saved by the [SAVE] button may be applied.

All Register Write x|

Register Setting File it AL |
Open | I WytItE:
Open | I Wit
Open | I WyTItE:
Open | I Witite
Open | I Wirite
Open | I Witite
Help
Open | I Wirite
Save
Open | I WyEitE:
Cpen
Cpen | I Wirite
Open | | itite : :

Figure 13. [All Reg Write] Window

i

i

i

[Open (left)] : Selects a register setting file (*.akr).

[Write] : Executes register write with selected setting file.

[Write All]  : Executes register write with all selected setting files.
Selected files are executed in descending order.

[Help] : Opens a help window.

[Save] : Saves a register setting file assignment. File name is “*.mar”.
[Open (right)]: Opens a saved register setting file assignment “*. mar”.
[Close] : Closes the dialog box and finish process.

~ Operating Suggestions ~
1. Files saved by [Save] button and opened by [Open] button on the right of the dialog “*.mar” should be stored in
the same folder.

2. When register settings are changed by [Save] button in the main window, re-read the file to reflect new register
settings.

<KM114100> 2013/06
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2. [Data R/W]: Data R/W Dialog Box

Click the [Data R/W] button in the main window for data read/write dialog box.
Data is written to the specified address.

Data Read/Write X|

Address I oo H Wirite |
Diata I oo H
Mask I FF | H

Fead Data I H Fead |

Figure 14. [Data R/W] Window

[Address] Box : Input data write address in hexadecimal numbers.

[Data] Box . Input write data in hexadecimal numbers.

[Mask] Box . Input masks data in hexadecimal numbers.
This value “ANDed” with the write data becomes the input data.

[Write] : Writes the data generated from Data and Mask value is written to the address specified in
“Address” box (Note 4).

[Read] : Reads data from the address specified in “Address” box (Note 4).
The result will be shown in the Read Data Box in hexadecimal numbers.

[Close] : Closes the dialog box and finishes process.

Data write will not be executed unless the [Write] button is clicked.

Note 4. The register map will be updated after executing the [Write] or [Read] command.

<KM114100> 2013/06
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3. [Sequence]: Sequence Dialog Box

Click the [Sequence] button to open register sequence setting dialog box.
Register sequence may be set in this dialog box.

x
Address  Data Wik Interval Select Address  Data Mask Interval Select

1 IDD H IDD H IFF H ID ms INo_use j 16 IDD H IDD H IFF H ID ms INo_use j
2 |DD |nn IFF ID IND_use j 17 |nn |un IFF |n IND_use j
3 oo Joo JFF Jo [Mo_use =] 18 foo Joo JFF Jo [ro_use =]
4 |DD |nn IFF ID IND_use j 19 |nn |un IFF |n IND_use j
5 |nc| |nn IFF |0 IND_use j 20 |nn |c|n IFF |n IND_use j
5 |oo Joo JFF Jo [Mo_use =] 21 foo Joo JFF Jo [ro_use =]
T |nc| |nn IFF |0 INo_use j 22 |nn |c|n IFF |n INo_use j
8 oo Joo JFF Jo [Mo_uee =] 23 oo Joo JFF Jo [Mo_use =]
g9 |DD |nn IFF ID IND_use j 24 |nn |un IFF |n IND_use j
10 |nc| |nn IFF |0 INo_use j 25 |nn |c|n IFF |n INo_use j
1 |nc| |nn IFF |0 IND_use j

12 IDD IDD IFF ID INo_use j

13 |oo Joo |FF E [Mo_use =]

14 |nc| |nn IFF |0 IND_use j

15 |00 Joo |FF E [Mo_use =]

Save Open Clos

[AKD4954A-B]

~ Sequence Setting ~

Figure 15. [Sequence] Window

Set register sequence according to the following process bellow.

1.

Select a command
Use [Select] pull-down box to choose commands.
Corresponding boxes will be valid.

< Select Pull-down menu >
- No_use
- Register
- Reg(Mask)
- Interval
- Stop
- End

<KM114100>

: Not using this address
: Register write
: Register write (Masked)
: Takes an interval

: Pauses the sequence
: Ends the sequence

-20 -

2013/06



AsahiKASEI

2. Input sequence
[Address] : Data address
[Data] : Write data

[Mask]

: Mask

[AKD4954A-B]

The value in the [Data] box is ANDed with the value in the [Mask] box. This data becomes the
actual input data.

When Mask = 0x00, current setting is hold.
When Mask = OxFF, the 8bit data which is set in the [Data] box is written.
When Mask =0x0F, lower 4bit data which is set in the [Data] box is written.

Upper 4bit is hold to current setting.
[Interval] : Interval time

Valid boxes for each process command are shown bellow.

- No_use

- Register

- Reg(Mask)
- Interval

- Stop

- End

~ Control Buttons~

: None

: [Address], [Data], [Interval]

: [Address], [Data], [Mask], [Interval]
: [Interval]

: None

: None

Functions of Control Buttons are shown bellow.

[Start] Button : Executes the sequence
[Help] Button: Opens a help window

[Save] Button: Saves sequence settings as a file. The file name is “*.aks”.

Open] Button: Opens a sequence setting file “*.aks”.
[Op p q g

[Close] Button: Closes the dialog box and finishes the process.

~ Stop of the sequence~

When “Stop” is selected in the sequence, the process is paused. It starts again when the [Start] button is clicked
Restart step number is shown in the “Start Step” box. When executing the process until the end of sequence, the
“Start Step” value will return to “1”.

The sequence can be started from any step by writing a step number to the “Start Step” box.

Write “1” to the “Start Step” box and click [Start] button, when restarting the process from the beginning.

<KM114100>
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4. [Sequence(File)]: Sequence Setting File Dialog Box

Click the [Sequence(File)] button to open sequence setting file dialog box shown below.
Files saved in the “Sequence setting dialog” can be applied in this dialog.

Sequence by *.aks file il

Sequence File Start ALL |
Open | I Start
Open | I Start
Opern | I Start
Open | I Start:
Opern | I Start
Open | I Start:
Opern | I Start
Save
Open | I Start
Open
Open | I Start
open | | Stert | |} Close |

Figure 16. [Sequence(File)] Window

i

i

I
@
k=]

[Open (left)] : Select a sequence setting file (*.aks).

[Start] : Executes the sequence by the setting of selected file.
[Start All] : Executing all sequence settings.

Selected files are executed in descending order.
[Help] : Opens a help window.
[Save] : Saves a sequence setting file assignment. File name is “*.mas”.
[Open(right)]  : Select a saved sequence setting file assignment “*. mas”.
[Close] : Closes the dialog box and finishes the process.

~ Operating Suggestions ~

1. Files saved by the [Save] button and opened by the [Open] button on the right of the dialog “*.mas” should be
stored in the same folder.

2. When “Stop” is selected in the sequence, the process will be paused and the message box shown below pops up.
Click “OK” to continue the process.

akdetrl x|
\!J) Stop : Segence Mo=4

Figure 17. Window of [Sequence Pause]

<KM114100> 2013/06
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[AKD4954A-B]

5. [Power Management Setting]: Power Management Setting Dialog Box

Click [Power Management Setting] button in the function tab to open the power management setting dialog box

shown in Figure 18.

Refer to the datasheet for register settings of the AK4954A.

Power Management Setting )

— Programmable Filter (PMPFIL bit)
¥ Power-down
" Power-up

— SPK amp stereo lineout power (PMSL bit)
¥ Power-down
" Power-up

—MIC power (PMMP bit)
¥ Power-down
{~ Power-up

—VCOM (PMVCM bit)
% power-down
" Power-up

— Rch Headphone amp power (PMHPR bit) 4
% Power-down
" Power-up

— Rech Digital MIC power (PMDMR bit) ——
% Power-down
" Power-up

—DAC power (PMDAC bit)
% Power-down
" Power-up

— Lch Headphone amp power (PMHPL bit)—
% Power-down
" Power-up

—Lch Digital MIC power (PMOML bit) ——
' Power-down
{” Power-up

—Rch ADC power (PMADR bit)
& Power-down
" Power-up

— Lch ADC power (PMADL bit)
& Power-down
" Power-up

Figure 18. [Power Management Setting] Window

6. [Audio Mode Setting]: Audio Mode Setting Dialog Box

Click the [Audio Mode Setting] button in the function tab to open the audio mode setting dialog box shown in Figure
19.
Refer to the datasheet for register settings of the AK4954A.

Audio Mode Setting x|

—DAC - SPK-amp path (DACSL bit) —DMCLK pin cleck mode (DCLKE bit) — Digital Data path select

* OFF ¥ OFF ("L" output) {* Recording Mode 1
" oN " Output (64fs) ADC - Digital Block - SDTO
SDTI - DAC

— Lineout mode (MONO bit) — Digital MIC D:ata Latching Edge Select (DCLKP bit)

{~ Playback Mode 1

LOUT , ROUT + Rising edge ADC - 5DTO
& Leh, Reh " Falling edge SOTI - Digital Block - DAC
" (Lch+Rch Lch+Reh
( w20 2 —MIC select (DMIC bit) ™ Recording Mode 2 & Playback Mode 2
+ Analog MIC ADC - SDTO
" Digital MIC SOT-Dac

" Loop back mode
— Initialization cycle setting (ADRST1-0 bits) —— n

ADC - Digital Block - DAC
¥ 2115/fs
" 42271s O s
" 267ifs
" 1058ifs

Figure 19. [Audio Mode Setting] Window

<KM114100> 2013/06
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7. [System Clock Audio I/F]: System Clock Audio I/F Dialog Box

[AKD4954A-B]

Click the [System Clock Audio I/F] button in the function tab to open the System Clock Audio I/F dialog box shown
in Figure 20. Refer to the datasheet for register settings of the AK4954A.

System Clock Audio I/F

—Mode
PMPLL:PLL Power Management
WIS Master / Slave Mode

™ PLL Master Mode
= PLL Slave Mode
{* EXT Slave Mode
{~ EXT Master Mode

— Sampling Freguency Select (FS3-0 bits)

Mode Ir.'ll:ldeﬂ:xu.‘lkHz =]

— BICK Qutput Freguency Select (BCKO bit)
v 321
" Gafs

—PLL Reference Clock Select (PLL2-0 bits)

Maode I ModeZ :MCKI pin , 11.28%6MHz , 10ms

Clock Input Pin  Input Freguency  PLL Lock Time

| MCKI pin | 11.2888MHz | 10ms

=

|

—Audio Interface Format (DIF2-0 bits)

Mode I ModeZ:24bit MSB | 24bit MSB , HIL | ==487s

SOTO | 24bit MSB SOTI | 24bit MSB

LRCK [HIL BICK | »=48fs

Figure 20. [System Clock Audio I/F] Window

<KM114100>
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8. [ALC Setting]: ALC Setting Dialog Box

Click the [ALC Setting] button in the function tab to open the ALC setting dialog box shown in Figure 21.
Refer to the datasheet for register settings of the AK4954A.

ALC Setting x|
ALC Enable (ALC bit) —ALC Output Level (LMTH1-0 bits)— —REF Volume (REF7-0 bits) — — Input Volume Control
{* ALC Disable ALC Limiter Detection Level U ~ Input Volume: (MOLC bit)
" ALC Enable . Recovery Counter Reset Level = ™~ Independent
¥ _25dBFS , -4.1dBFS I % Dependent
{" _41dBFS | -65.0dBFS o =
(" 5.04BFS  -8.5dBFS - | = — VL (ML7-0 bits)—— IR ([¥R7-0 bits)——
(" _254BFS  -12dBFS z : | :
' e o [ e <3608 - | - e
— Recovery : : : :
ALC Recovery operation Waiting Period (ATMA-0 bits) [ +30.000 g8 0dB : | : e =
I'Izﬁ.l'fs vl || &
fs: BkHz 16kHz 44 1kHz 525dE- | - = [
[0 ms [0 ms |23 ms MUTE MLITE
I +30.000 4B I +30.000 9B
ALC Recovery Gain Step (RGAINZ-0 bits) | 0.00424dB |, 1/fs vl
ALC Fast Recovery (RFST1-0 bits) | 0.0032dB vl
Close

Figure 21. [ALC Setting] Window

Volume Control by Slider Menu

The volume can also be changed by writing a value in a dialog box. The slide bar is moved to the value that is written
in the dialog box. Use the mouse or arrow keys on the keyboard for fine adjustments.

— WL (WL7-0 bits)—— — VL (WL7-0 bits)—— — VL (VL7-0 bits) ——
+36dB - - +36dB - | -
OdE - | - 0dB : 5\\ Slide bar is
T - | - moved to the
- | o - selected value.
-52.5d8 - - z -52.5d8 - z
MUTE MUTE

|_1E._E|EIEI dB |+3|:I.I:I|]|] dB

The configurable value is automatically
selected.

Figure 22. VVolume Slider

<KM114100> 2013/06
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9. [Volume Setting]: Volume Setting Dialog Box

[AKD4954A-B]

Click the [Volume Setting] button in the function tab to open the volume setting dialog box shown in Figure 23.
Refer to the datasheet for register settings of the AK4954A.

x

<KM114100>

— Recording
— MIC Gain Control —Leh Input Selector (INL1-0 bits) -
— MGAIN (MGAIN2-0 bits) ' LIN1 pin
' ndB © LINZ pin
" +6dB © LIN3 pin
™ +13dB e
{* +20dB
' soRdB —Reh Input Selector (INR1-0 bits)
% RIN1 pin
— Limmiter " RINZ pin
Recovery Zero Crossing Timeout Period (ZTW1-0 bits) " RIN3 pin
R
| 1024/f= j
fa: BkHz 16kHz 44 1kHz
[1280 e [640 e |232 e
— Playback
— Digital “Yelume Control — Transition Time (DWTM1-0 bits)
— Digital Velume (DVOLC bit) ——— " 144/fs
" Independent ™ 288/fs
¥ Dependent ¥ 576/fs
N
~DVL (DVL7-0 bits)y DR (DVRT-Obits)) | o . mp Goin (SLE1.0 ) —
BdR - T - iR - 0 - ¥ 428dB
ode = P L0[e[=] = P  B26d48
I I  8.26dB
o o i 10.28dB
65508 ~ | - B5E0E | -
MUTE HALITE
| 0.000 | dB | 0.000 | dBE Soft Mute:OFF |

=

Figure 23. [Volume Setting] Window
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10. [BEEP Setting]: BEEP Setting Dialog Box

[AKD4954A-B]

Click the [BEEP Setting] button in the function tab to open is the Beep setting dialog box shown in Figure 24.
Refer to the datasheet for register settings of the AK4954A.

<KM114100>

—Beep Select
{* Beep OFF
" Head phone
{~ Speaker + Lineout

—Beep Output
{* Beep OFF
" Continuous
{” Repeat Count

— Freguency (BPFR)—
& 4KHz
& 2KHz
 1.3KHz
" B0OHz

Beep Setting

Rl
— Beep On Time (BPON)
7.98ms 2043.4ms
1,000 390 0007800000 |
| I 7.98 -
T T T T
*fg=44 1kHz
— Beep Off Time (BPOFF)
7.88ms 2043.4ms
Il |||||||||||||||| 1
| 7.98 -
[ I R R N U I (NN U A U I N NN N B B |
*fz=44 1kHz
— Repeat Count(BPTM), —Cutput Level[BPL\VL)
1 = P 0dB E g
128 - - -50dB - =
1 0 dB
' '

Figure 24. [BEEP Setting] Window
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11. [Digital Filter]: Filter Setting Dialog Box

Click the [Digital Filter] button in the function tab to open the filter setting dialog box shown in Figure 25.

Refer to the datasheet for register settings of the AK4954A.

x

. Register .
Sampling Rate I 43000 | Hz Setting F Response Write
—HPFAD ~FIL3
[¥ HPFAD Enable [~ FIL3 Enable
HPFC1-0 bits 00 - Cut OFf Frequency | 4000 Hz
Cut Off Frequency Fiter type LPFF =
fa: BkHz 22.05kHz  44.1kHz  95kHz Gain-1048 ~ 00B)
aini- -~
[o62 Hz[170  Hz [340 2 [750 2 [ o
—HPF —EQ for Gain Compen=satien(EQQ}
[~ HPF Enable [~ EQOEnable
Cut Off Freguency I 150 Hz Pole Freguency 2000 Hz
—LPF Zero-point Frequency I 4000 Hz
[~ LPF Enable
i - |5
Cut Off Frequency | 15000 Hz Gain(-20dB ~ 12dB) dB
Gain2{GN1-0 bits) 0dB -
—5 Band Notch
[~ MNotchAuto Correct [~ EQ1 [ ez [ Eo3 [ Eas [ Eas
Center Frequency | 4000 | 5000 { 7000 | 10000 | 15000 Hz
Band Width [ 200 [ 200 f 200 f 200 [ 200 Hz
Gain(-1.00 ~ 2.99) | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | Close |

Figure 25. [Filter Setting] Window

[Register Setting] : Opens “Register Setting for Filter” dialog box.

[F Response] : Opens the filter characteristic dialog.
Executes all filter calculation, but filter coefficients are not written.
[Write] : Executes all filter calculation, and filter coefficients are written.
[Close] : Closes the dialog box and ends process.
<KM114100>
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11-1. Parameter Setting

(1) Please set a parameter of each Filter.

[AKD4954A-B]

Parameter Function Setting Range
Sampling Rate Sampling frequency (fs) 7350Hz < fs < 96000Hz
HPF
Cut Off Frequency High pass filter cut off frequency fs/10000 < Cut Off Frequency
<(0.497 * fs)

LPF

Cut Off Frequency Low pass filter cut off frequency fs/20 < Cut Off Frequency
<(0.497 * fs)

FIL3

Cut Off Frequency FIL3 cut off frequency fs/10000 < Cut Off Frequency
<(0.497 * fs)

Filter type The selection of filter type LPF or HPF

Gain Gain -100B < Gain < 0dB

EQO

Pole Frequency

EQO Pole Frequency

fs/10000 < Cut Off Frequency
<(0.497 * fs)

Zero-point Frequency

EQO Zero-point Frequency

fs/10000 < Cut Off Frequency
<(0.497 * fs)

Gain

Gain

-20dB < Gain < +12dB

Gain2

Gain2

0/+12/+24dB

5 Band Equalizer

EQ1-5 Center Frequency

EQ1-5 Center Frequency

OHz < Center Frequency < (0.497 * fs)

EQ1-5 Band Width

EQ1-5 Band Width (Note 5)

1Hz < Band Width < (0.497 * fs)

EQ1-5 Gain

EQ1-5 Gain (Note 6)

-1<Gain< 3

Note 5. A gain difference is a bandwidth of 3dB from center frequency.

Table 5. Parameter Setting of [Filter Setting]

Note 6. When a gain is “-1”, EQ becomes a notch filter.

(2) “LPF Enable”, “HPF Enable”, “HPFAD Enable”, “FIL3 Enable”, “EQO Enable”,
“EQL”, “EQ2”, “EQ3”, “EQ4”, “EQ5” Please set ON/OFF of Filter by a check box.
When the check box next to the filter name is checked, the filter will become ON. When “Notch Filter Auto
Correction” is checked, automatic correction of the center frequency of the notch filter is performed.

—HPFAD FIL3
[~ HPFAD Enakle |— [~ FIL3 Enahkle
—HPF Ei2 for Gain Compensation(EC0)
[ HPF Enahle [~ E20 Enable
—LPF
[~ LPF Enahle
3 Band Motch
’7|7 Motch Suto Correct [ EGHl [ Eqz [~ Eq3 [~ Ecd [T EQs

<KM114100>

’rEQ Commaon Gain Setting

[T Eac2 [~ EQC3 [ EQc4 [~ EQCs

Figure 26. Filter ON/OFF Setting Check Box

-29-

2013/06




AsahiKASEI [AKDA4954A-B]

11-2. [Register Setting]: Register Setting for Filter Dialog Box

Click the [Register Setting] button in the filter setting window to open the register setting dialog box shown
below. When a value out of a setting range is set, error message is displayed, and a calculation of register
setting is not carried out.

Reeister Setting for Filter x|

— Register Setting

HPF2 LFF FIL3 EQD Close
1EH F1AT-0 bits Oxb0 22H F2AT-0 bits I Ox2f 25H F3AT7-0 bits I OxG4 24H EDAT-0 bits I 0x2G

i |n 1f |n 13 2THF3AS 0xB3 its | 0x23
1FH F1A13-B bits | Dx 23H F2413-8 % faniaspts | 0% 2BH EDA15-8 bits

8 g

20H F1B7-0 bits 0=af 24H F2B7-0 bits x5 28H F3B7-0 bits =86 2CH E0B7-0 bits 0=72

21H F1B13-8 bits | 0220 25H F2B13-8 bits | 006 28H F3B13-8 bits | Ox2d 2DH E0B13-8 bits

:

pey

2EH EOCT-0 bits 0xb5
2FH EOC15-8 bits | Oxeb

HEBE

—5 Band EQi Register Setting
EQ1 EQ2 EQ3 EQ4 EQS
32H E1A7-0 bitz 0x00 38H E2A7-0 bitz 0x00 3EH E3A7-0 bitz 0x00 44H E4AT-0 bits 0x00 4AH ESAT-0 bits 0x00

2|

33H E1A15-8 bits I 0x00 309H E2A15-8 bits | 000 3FH E3A15-8 bits | 000 45H E4A15-8 bits | 0x00 4BH ESA15-3 bits. I 0x00

=
=
L

40H E3B7-0 bits 0x75 45H E4B7-0 bits
47H E4B15-8 bits

34H E1B7-0 bits I Oxb8 3AH E2B7-0 bits Sa 4CH ESB7-0 bits Oxd3

35H E1B15-3 bits | 0x35  3BHE2BI5Bbits [gx3z  41H E3B15-8 bits 4DH ESB15-B bits [ 0xe7
36H E1CT-0bite  [yqs  3CHE2CT-Obits  [guge  42HE3CT-Obits  [ppgs  4BHE4CT-Obits  [gxge  4EHESCT-Obits [ (gpge

ITHEICISBbits [gyeq  3DHE2CISBbits [geeq  43HE3CISBbits [gyeq  49HE4CISBbits [gxeq  4FHESCISBbits [gxen

BEBEIEB
BEEEEBE
BRE

Figure 27. [Register Setting for Filter] Window

Followings are the cases when register set values are updated.

(1) When [Register Setting] button is pushed.

(2) When [Frequency Response] button is pushed.

(3) When [UpDate] button on a frequency characteristic indication window is pushed.
(4) When “Notch Filter Auto Correction” is ON/OFF.

<KM114100> 2013/06
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11-3. [F Response]: Filter Plot Dialog Box

Click the [F Response] button in the filter setting window to open the filter plot dialog box shown below.
Change Frequency Range, and indication of a frequency characteristic is updated when push a [UpDate]

button.
x
UpDate | Close |
L-ch LeveIID dBFS  Distance ID mim Frequency Range IU _ |240E|D ™
Rech LEVE" 0 dBFS Al ID AT [ Log Wiew f« Gain (" Phase |
- axis Ref:|n AKAPSY Programable Filter Frequence Response (Lch:Red, Rch:Blue)
- 20.0dB
10.0dB
S 0,008 12 e —
——— |
~10.0dB —

-20.0dB \\
-30.04B

-40.04B

-50.04B

-60.04B

-70.04B

-00.0dB
I 12000 24000
0 FrequencylHz]

Figure 28. [F Response] Window

[Frequency Range] : The width of the frequency display is specified.

[Update] : Redraws the filter characteristics.
[Gain/Phase] : “Gain/Phase” display Switch.

[Log View] : “Linear/Log” display Switch.

[Close] : Closes the dialog box and ends process.

~ Adjustment of vertical range ~
[Y-axis Ref] : Set the center value of Y-axis.
[Vertical slider] : Moves center reference of the Y-axis.

[Horizontal slider] : Adjust scale of the X-axis.
(Left: shrinking, Right: expanding)

<KM114100> 2013/06
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11-4. 5-BandEQ operation in Filter Plot screen

When EQ(1~5) is turned on, a green number is displayed on the Filter Plot dialog box.

This number shows the setting of the center frequency and the gain of each EQ.

The displayed number can be moved by dragging, and filter characteristics are set on this screen.
The center frequency and the gain setting are changed by left click dragging.

The setting of the bandwidth is changed by right click dragging.

Y-ais Ref:[T AK9ST Programaple Fiter [ = D Mateh =" ‘
20.0dB [~ Match Auto Correct v EGHE
10.0dB Center Freguency 4000
0.0dB <IN
: g
Band Wicth 200
Gain(-1.00~ 2997 {000
After dragging the number, the value
Y-ads Ref: [0 AKA957 Programable Filter of the center frequency and the gain
20.0dB are updated.
10.0d8 jh — 5 Band Natch \
0.04B [T Motch Auto Correct Eoi
* Center Freguency 4125
- Band Wickh 200
Select the number, left click and
drag to set the characteristics. Gaing-1.00 ~ 2.99) 216

Figure 29. Filter Setting (Left-clicking operation)

4 |
UpDate Close UpDate [cisse
Lch Level [0 dBFs  Distance [0 mm Lo | e | Lch Level [0 dBFs  Distance [0 mm o | [CEE ]
FrequencyRange [0 ~ 24000t FrequencyRange [0~ [24000  Hz
R-ch Level | 0 dBFS Angle |0 dearee I Log View R-ch Level | 0 dBFs Angle [0 degree I Log View
V-axis Ref: [0 AK4957 Programable Filter Frequence Response (Lch:Red, Reh:Blue) V-axis Ref: [0 AKR4957 Programable Filter Frequence Response (Lch:Red, Reh:Blue)
20.0d8 20.0d8 ‘
10.0dB 10.0dB
R
0.04B 0.04B
- 10,048 -10.0d >
-20.0d8 -20.0d8 ‘\\
-30.04B -30.04B \
-40.0dB -40.0dB \
-50.048 -50.048 \
-60.0d8 . . ] . T
e The bandwidth is set by right click dragging.
P 12000 24000
¢ FrequencylHz]

Figure 30. Filter Setting (Right-clicking operation)

<KM114100> 2013/06
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11-5. Simulation of Fil3 Filter

Setting of Stereo-MIC
[L-ch Level]/[R-ch Level] : Input the level of the MIC input.

[Distance] : Set the distance between the sound source and the MIC.
[Angle] : Set the angle between the sound source and the MIC.
x|
UpDate | Close I
L-ch LeveIID dBFS  Distance IBD mrm Frequency Range IU— 5 IW .
R-ch Levell 0 dBFS Angle |4D| degres . ] L s @ Gan _  Phase |
= axis Ref:|0 AKADSY Programable Fitter Frequence Response {Lch:Red, Reh:Blue)
 B.0dB
6.0dB
4.0dB ~—
2.0dB / =
M
L e — ~ —
-2.0dB
-4.0dB
-6.0dB
-8.0dB
-10.0dB
-12.0dB
0 12000 24000
0 FrequencylHz]
Figure 31. Simulation of Fil3 Filter
<KM114100> 2013/06
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11-6. “Notch Auto Correct” Function

If the gain of 5-Band EQ is set to “-1”, Equalizer becomes a notch filter.

If the center frequency of two or more notch filters are adjacent, each center frequency will shift slightly
(Figure 32).

Check the “Notch Auto Correct” check box to correct notch filter center frequency automatically (Figure 33).
The automatic correction of center frequency is only effective for the equalizer that the gain is set to “-1”
(Note 7).

Note 7. There is a possibility that the automatic correction is not applied appropriately if the width of the
center frequency is smaller than that of the bandwidth setting.

Band botchb
[~ Motch Auto Correct [~ EGH V¥ EG2 ¥ EQ3 ¥ EQd [~ EGs
Center Frequency | 4000 |44DD |suuu |54|:n:| IEDDD Hz
Band Wicth f 200 | 200 | 200 | 200 200 Hz
Gain(-1.00 ~ 2.53) | 1 | -1 | -1 | -1 1
Y-axis Ref:[0 ARAIST Programable Fitter Frequence Response {Lch:Red, Reh:Blue)
20.0¢B
10048
5 0.0d5
. RN // ™ //‘ \ -
-20.0d8 V \
~30.045
- 40,06
-50.0d6
- 60,045 2 3
-70.0d6
80095 5000 4000

FrequencylHz]

Setting of center frequency: 4400Hz, 5000Hz, 5400Hz / Bandwidth : 200Hz(EQ2~4)
Figure 32. “Notch Auto Correct” function is “OFF”

4 Band Mofch
’7|7 Motch Auto Correct ||~ E@1 v ECi2 v Eciz [ Ecid [~ Ecs

< -

‘¥-axis Ref: [0 ARADST Programable Filter Frequence Response {Lch:Red, Reh:Blue)
20.04B

10.0dB

= 0.0dB

s // N

-20.0dB

-30.0dB

- 40,06
-50.0d6
- 60,045 2 3

-70.0dB

80095 5000 4000

FrequencylHz]

Setting of center frequency: 4400Hz, 5000Hz, 5400Hz / Bandwidth : 200Hz(EQ2~4)
Figure 33. “Notch Auto Correct” function is “ON”

<KM114100> 2013/06
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12. [DRC Setting]: [DRC Function] Dialog Box

[AKD4954A-B]

Click the [DRC Setting] button in the function tab to open the DRC function dialog box shown in Figure 34.
Refer to the datasheet for register settings of the AK4954A.

[Write]
[F Response]

[DRC Curve]
[Close]

<KM114100>

DRC Function

Sampling Rate |4suuu Hz [ Reg Map to Fei/Piot

X

Write

— Noise Suppression
[~ Moise Suppression Enable(NSCE bit)

[ NSLPF LPF fc | 4000 Hz

KK

[~ NSHPF HPF fc | 150 Hz

Averaging Fiter(Normal) | 1024/fs =

Averaging Fitter(NS) 18ifs -

Attenuation Speed | 11.7dB/s = | xfsfdd 1kHz

Recovery Speed 3.0dBims | xfs/d4 1kH=z

AN

F Response

ik

DRC Curve

— Dynamic Velume Control
[~ DVLC Enable |2nd Order vl
Low FreguncyRange - LPF Ifo j fc I&uu Hz
Middle Freguency Range : HPF I ByPass j fc I 150 Hz
LPF I ByPassz j fc IGEIEIEI Hz
High Freguency Range : HPF I Off j fc I 1500 Hz
Averaging Filter IZMMS 'I I~ feAute
Attenuation Speed |45-3d53'5 'I xfs/d4 1kHz
Recovery Speed |2.92st'5 vl xfeidd 1kHz
—DRC
DRC Lewvel | OFF -
Attenuation Speed | 0.7dB/ms = | xfs/dd 1kHz
Recovery Speed |E--9dﬂfs vI xfsldd 1kHz Close

Figure 34. [DRC Setting] Window

-35-

: Executes all filter calculations, and coefficients are written.

: Opens the filter characteristic dialog.
Executes all filter calculations, but filter coefficients are not written.

: Opens the DRC Curve dialog.

: Closes the dialog box and ends process.
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12-1. Parameter Setting

(1) Set a parameter of each Filter and Gain.

[AKD4954A-B]

Parameter

| Function |

Setting Range

Sampling Rate

| Sampling frequency (fs) |

7350Hz < fs < 96000Hz

Noise Suppression

LPF

Low pass filter cut off frequency

fs/10000 < Cut Off Frequency < (0.497 * fs)

HPF

High pass filter cut off frequency

fs/10000 < Cut Off Frequency < (0.497 * fs)

Dynamic VVolume Control

Low Frequency Range

LPF

Low pass filter cut off frequency

fs/10000 < Cut Oft Frequency < (0.497 * fs)

Middle Frequency Range

LPF

Low pass filter cut off frequency

fs/10000 < Cut Oft Frequency < (0.497 * fs)

HPF

High pass filter cut off frequency

fs/10000 < Cut Oft Frequency < (0.497 * fs)

High Frequency Range

HPF

High pass filter cut off frequency

fs/10000 < Cut Oft Frequency < (0.497 * fs)

Table 6. Parameter Setting of [DRC Function]

(2) When the checkbox next to each filter name is checked, the filter will be enabled. When “DVLC Enable” button is
checked, the filters of Low/Middle/High Range are enabled according to setting of pull-down menu. When “fc Auto”
checkbox is checked, the frequency responses of low frequency and high frequency ranges become flat automatically.

<KM114100>

[T NSLPF LPFfc |4000

Hz

[ NEHPF I-|F‘Fi¢|150 Hz

[T DWLC Enable |2nd Order =

Figure 35. Filter ON/OFF setting button
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12-2. Frequency Response

Click the [F Response] button in the DRC setting window to display frequency characteristics.

Fregquency Range |1[| o |2|:||:||:||:| Hz

- awis Ref: | 1]

20.0dB

f* Gain  Phase |

pDate

[AKD4954A-B]

=101 %]

AKAa78 NS _DVLC Freqeunce Response

10.04B

= [.0dB

LIM

-10.0dB

-20.0dB

—30.0dB

-40.0dB
—30.0dB

-40.0dB

-70.0dB

-80.0dB
10 100
—

Figure 36. A frequency characteristic indication result

1000
FrequencylHz]

[Frequency Range] : The width of the frequency display is specified.

[Update] : Redraws the filter characteristics.

[Gain/Phase] : “Gain/Phase” display Switch.

[Close] : Closes the dialog box and ends process.
<KM114100>
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12-3. Filter Setting

The filter setting can be executed by checking the “NSLPF”, “NSHPF” or “DVLC Enable” checkbox in the [DRC
function] dialog box.

Y¥-axis Ref:|0 AKJ954 NS_DVLC Frequency Response
20.0d8
0 \ ¥ DVLC Enable IEnd Order v[
' L MH
= WDD.EIDddBB ] -—:::‘-"_’_'_ Low FrequncyRange :LPF |2nd LPF j fc IGUU z
10, i il
—20.0dB el Ny \\ Widdle Frequency Range : HPF |2nd HFF j fc I 150 z
-50.0dB
LPF |2nd LPF I fi |euuu H
-40.0dB ™ N -1 " :
. N High Frequency Range : HPF |2nd HeF w| fe [1500 | bz
-60.0dB \\
-70.0dB ——
~80.048 15 100 1000 10000
o Frequency(Hz]
Y¥-axis Ref:|0 AKJ954 NS_DVLC Frequency Response |7 DoltiErzre I ti Drderjv
20.0d8
1006 Low FrequncyRange :LPF [2naLpF =] fc|[2830 =
P 0.0d6 ,:=-—-=T__:-___:"—“"—'_ Middle Frequency Range : HPF |2nd HPF j fc || 707 z
-10.0dB #/ i ST
-20.0dB <L 1N LPF |2nd LPF -I e
N~ \
:jgsjg e a g \ High Frequency Range :HPF 2nd HPF =
N Il
-50.0dB - ™~
’ L~ N ~- .
-60.0d8 After changing the
700 Select a filter name by left characteristics, the value of the
-00.0dB iali i
S 00 1000 clicking and drag to adjust cut-off frequency is updated.
¢ Frequency{tzl the filter characteristics.
Figure 37. Filter Setting (Left-clicking operation)
Y¥-axis Ref: |0 AR5 NS_DVLC Frequency Response
20.0¢8 | | ¥ DWLC Enable |2nc Order "I
10.04B
L 006 Ly L _Ml'j_‘__:_____—____ Low FreguncyRange  : LPF |2nd LPF j fc IGEIIJ Hz
- 10,008 - o
o0 0B L1 ‘\ Widdle Fregquency Range : HPF |2nd HPF j fc | 150 Hz
~30.008 ™~ N N LPF Ian LPF v fc [su00 | hz
-40.0d8 )
. ‘\ High Frequency Range : HPF |2nd HPF j fc | 1500 Hz
-60.0d8 \\
-70.008 ——
“80068 5 100 1000 10000
o FrequencylHz]
f-ads Ref: |0 AKAI5A NS_DVLC Frequency Response [V DWLC Enable I 2nd Order vI
20.048
10.0dB | : 15t LP
| e . wp | | Low FreguncyRange  :LPF ~| fic | 500 Hz
-10.008 W= T Widdle Frequency Range *HPF | 2nd HFF <] fo [150  Hz
LT e
~20.0d8 = \__\\ LPF |2nd LPF w| fc [B000 | Hz
-30.0d8
~ 40,048 High Frequency Range : HPF Iznd HFF j f |1E.IJU Hz
-50.0d8
L
-40.04B = L
=]
-70.0d8 —— Tﬁ"l‘h\
-80.048 . .
—" 100 ] N 1]DDD After changing the filter mode by pull-down box,
requenetz the filter characteristics on the graph is update.
Figure 38. Filter Setting (Filter Selecting)
<KM114100> 2013/06
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12-4. Noise Suppression

Click the [DRC curve] button in the DRC setting window to open the DRC curve window. Click the “NS” radio button to
adjust the noise suppression setting.

Noise Suppression Threshold Low Level and Reference Value can be adjusted by left-click dragging.

DRC Gurve

DVLC
¥ Log # NS | ¢ LOW ¢ MIDDLE ¢ HIGH| ¢ DRC Close
0
[T T T T

Noise Suppression
Threshold Low Level

-da P f Reference Valuej
/

-
_ - N .
7 P a Register map
- | nsTHH4 | [ nsTHH | [ nsTHHZ | [ nsTHHA | [ NsTHHO |
7
12 = _ ul ) | — || msrers || nsrerz | [ nsreri | [ nsrero |
— INPUT DATA
@
¥ Log & NS EVEEW  MIDDLE ¢ HIGH| ¢ DRC ﬂl
0 fnstha | NsTHHS | [ NsTHHZ | | NSTHH1 | | NSTHH |
v | — ||N5RF_F3 | nsrer2 | nsreF1 | | wsrero |
-30
> After “Threshold Low Level” point is moved,
. g / the setting value is reflected on the register map.
47 \\
~ ~_
-0g - (—‘,\ ‘
- - / HﬁThreshold Low Level” point is adjusted, by
7 / L’ﬂ click dragging
/ b
-170 ~ (_/\ - - ]
— K INPUTﬁDDATA v '

Figure 39. Noise Suppression Setting

<KM114100> 2013/06
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12-5. Dynamic Volume Control

[AKD4954A-B]

Dynamic Volume is displayed when “LOW”, "MIDDLE” or “HIGH” radio button in “DVLC” is checked. Then, a

register set point is also updated.

Dynamic Volume Control Points can be adjusted by left-click dragging.

¥ Log

//Select the frequency range

for DVLV curve,

AT
— Red: LOW
] A 4 Blue: MIDDLE
-1z T 1 e, : HIGH
-~ .t -
i
47 e
-
-24
- /
Ve
._\ R
P - DVLC volume control point VORE=Z T
-36 P | in Low range | VLIS || VL1X4 || VL3 || VLIX2 || VLXK || \.n.1)(n|
e [ wirvs || virva [ wervs || virvz [ weees || vervo |
-
- [ vize || vizxs || viza || vize || vz || viexo |
~ ~58 -1 -1z 0 [ viovs || vizva || vizva || viova || vizvt || vizvo |
¢ INPUT DATA
[ — [ viaxs || wvizma || i || wima || visxo |
[ — || visva || visva || viava || visvt || wisvo |
Iv Log £ NS (E-lvtgw(‘wnmer‘ HIGH|  DRC Close @
: 7
e
4. | VLAXS || L4 | viixs [ vie || v || v |
[ // I VLIYS || WL1Y4 I\.I"L'IYS I\.l"L1Y2 I VLY || VLIYD |
12 T~ }} =5 [ v |[vizxa | wiaxs || vizee || vt || vioxo |
B
Bt /,i‘ [vovs |[viova | wvizvs [[vave | viave || viove |
’ ~ 17 I;”ﬂ”m|m”wax1”waxn|

=24

| = ||\.|"I_3Y4||\.I'1_3Y3 |\.n_3‘r2 |\.rLaY1||\.n_3Yn|

After volume control point is moved,
the setting value is reflected on the
register map.

The volume control point is adjusted by
| left-click dragging.

Figure 40. DVLC Curve Setting

~
-3 -
P 4
/ .’ ‘\
Pa i
Vs
-48
-4 =24
. INPUT DATA
<KM114100>
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12-6. Dynamic Range Control

Dynamic Range Control is displayed when “DRC” radio button is checked. Then, a register set point is also updated.

Dynamic Range Compression Level can be adjusted by left-click dragging.

DRG Gurve

DVLC
" Log (NS | LOW " MIDDLE ¢ HIGH| & DRC Close

100 L ”

7

50

23

Register map
. DRCCH DRCCO
50 100 150 200
o INPUT DATA

DRG Gurve :

DvLC
0 (8 (i (i el ol Close
- = Log NS I’L‘D‘W MIDDLE HIIG’H“ DRC DRcc1 DRECE
\/L 4 A
/|
a0 \

R

The “DRC Compression Level” is
adjusted by left- click dragging.

75

After “DRC Compression Level” is
moved, the setting value is reflected
on the register map.

, \
\

23

a0 100 150 200
& INFUT DATA

Figure 41. Dynamic Range Control Setting

<KM114100> 2013/06
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MEASUREMENT RESULTS |

[Measurement condition]

+ Measurement unit : Audio Precision, System two Cascade

- MCKI : 256fs (11.2896MHz, 24.576MHz)

+ BICK : 64fs

- fs : 44.1kHz, 96kHz

- Bit : 24bit

- Measurement Mode : EXT Slave Mode

+ Power Supply :AVDD =SVDD =TVDD = 3.3V, DVDD = 1.8V
+ Input Frequency : 1kHz

+ Measurement Frequency  : 20 ~ 20kHz (fs=44.1kHz), 20 ~ 40kHz (fs=96kHz)
+ Temperature - Room

[Measurement Results]

1. ADC
Result .
Lch | Rch unit
ADC: LIN1/RIN1 — ADC — IVOL, IVOL=0dB, ALC=OFF
MGAIN = +20dB
S/(N+D) fs=44.1kHz, BW=20kHz 89.2 88.9 dB
(-1dBFS) fs=96kHz, BW=40kHz 84.9 85.2 dB
DR (-60dBFS, A-Weighted) 97.0 96.7 dB
S/IN (A-weighted) 97.1 96.8 dB
MGAIN = 0dB
S/(N+D) fs=44.1kHz, BW=20kHz 88.2 89.0 dB
(-1dBFS) fs=96kHz, BW=40kHz 81.5 82.2 dB
DR (-60dBFS, A-Weighted) 100.9 101.0 dB
S/N (A-weighted) 101.0 101.1 dB
2. DAC
Result .
Lch | Rch unit
Headphone-Amp: DAC 2> HPL/HPR, IVOL=DVOL=0dB, RL=16Q
fs=44.1kHz, BW=20kHz 69.9 68.9 dB
S/N+D) fs=96kHz, BW=40kHz 69.8 68.7 dB
S/N (A-weighted) 100.7 100.6 dB
Speaker-Amp: DAC - SPP/SPN, IVOL=DVOL=0dB, SPKG=+6.26dB, R, =8Q
fs=44.1kHz, BW=20kHz
S/(N+D) (-0.5dBFS) 76.1 dB
Output Noise Level (A-Weighted) -96.3 dBV
Stereo Line Output: DAC - LOUT/ROUT, IVOL=DVOL=0dB, RL=20kQ
fs=44.1kHz, BW=20kHz
S/(N+D) 85.6 85.4 dB
SIN (A-weighted) 89.1 89.1 dB
<KM114100> 2013/06
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[Plot]

1. ADC (LINL/RIN1 = ADC) (+20dB)
[fs=44.1kHz]

FFT [LIN3/RIN3]
fs=44.1kHz, fin=1kHz, -1dBFS Input, MGAIN="+20dB"
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Figure 42. FFT (Input level= -1dBFS)

FFT [LIN3/RIN3]
fs=44.1kHz, fin=1kHz, -60dBFS Input, MGAIN="+20dB"
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Figure 43. FFT (Input level= -60dBFS)

<KM114100> 2013/06
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FFT [LIN3/RIN3]
fs=44.1kHz, No Signal, MGAIN="+20dB"
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Figure 44. FFT (No signal)

S/(N+D) vs. Input Level [LIN3/RIN3]
fs=44.1kHz, fin=1kHz, MGAIN="+20dB"
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Figure 45. THD+N vs. Input Level
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Figure 37. THD+N vs. Input Frequency
Linearity [LIN3/RIN3]
fs=44.1kHz, fin=1kHz, MGAIN="+20dB"
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Figure 47. Linearity
<KM114100> 2013/06
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S/(N+D) vs. Input Frequency [LIN3/RIN3]
fs=44.1kHz, -1dBFS Input, MGAIN="+20dB"
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Frequency Responce [LIN3/RIN3]
fs=44.1kHz, -1dBFS Input, MGAIN="+20dB"

[AK

D4954A-B]

+0
- 4D
0.5
_1;\\ /—\\ ’—\\ P N
B asl
F [
_2:
-2.51
G L P P P P P P P
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Figure 48. Frequency Response
Crosstalk [LIN3/RIN3]
fs=44.1kHz, -1dBFS Input, MGAIN="+20dB"
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Figure 49. Crosstalk
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2. ADC (LIN1/RIN1 = ADC) (+20dB)
[fs=96kHz]

FFT [LIN3/RIN3]
fs=96kHz, fin=1kHz, -1dBFS Input, MGAIN="+20dB"

+0 | @
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Figure 50. FFT (Input level= -1dBFS)

FFT [LIN3/RIN3]
fs=96kHz, fin=1kHz, -60dBFS Input, MGAIN="+20dB"
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Figure 51. FFT (Input level= -60dBFS)
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+0

FFT [LIN3/RIN3]
fs=96kHz, No Signal, MGAIN="+20dB"

[AKD4954A-B]
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Figure 52. FFT (No signal)
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Figure 53. THD+N vs. Input Level
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S/(N+D) vs. Input Frequency [LIN3/RIN3]
fs=96kHz, -1dBFS Input, MGAIN="+20dB"
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Figure 54. THD+N vs. Input Frequency

Linearity [LIN3/RIN3]
fs=96kHz, fin=1kHz, MGAIN="+20dB"
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Figure 55. Linearity
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Frequency Response [LIN3/RIN3]
fs=96kHz, -1dBFS Input, MGAIN="+20dB"
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Figure 56. Frequency Response
Crosstalk [LIN3/RIN3]
fs=96kHz, -1dBFS Input, MGAIN="+20dB"
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Figure 57. Crosstalk
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3. DAC (DAC HPL/HPR)

[fs=44.1kHz]

+0

FFT [HPL/HPR]
fs=44.1kHz, fin=1kHz, OdBFS Input
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Figure 58. FFT (Input level= 0dBFS)

FFT [HPL/HPR]
fs=44.1kHz, fin=1kHz, -60dBFS Input
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Figure 59. FFT (Input level= -60dBFS)
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FFT [HPL/HPR]
fs=44.1kHz, No Signal
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Figure 60. FFT (No signal)

Out of Band Noise [HPL/HPR]
fs=44.1kHz, No Signal
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Figure 61. FFT (Out-of-band Noise)
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-60

S/(N+D) vs. Input Level[HPL/HPR]
fs=44.1kHz, fin=1kHz
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Figure 62. THD+N vs. Input Level

S/(N+D) vs. Input Frequency [HPL/HPR]
fs=44.1kHz, OdBFS Input
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Figure 63. THD+N vs. Input Frequency
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Linearity[HPL/HPR]
fs=44.1kHz, fin=1kHz
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Figure 64. Linearity

Frequency Responce[HPL/HPR]
fs=44.1kHz, 0dBFS Input
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Figure 65. Frequency Response
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Crosstalk [HPL/HPR]
fs=44.1kHz, 0dBFS Input
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Figure 66. Crosstalk
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4. DAC (DAC- HPL/HPR)
[fs=96kHz]

FFT [HPL/HPR]
fs=96kHz, fin=1kHz, OdBFS Input
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Figure 67. FFT (Input level= 0dBFS)

FFT [HPL/HPR]
fs=96kHz, fin=1kHz, -60dBFS Input
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Figure 68. FFT (Input level= -60dBFS)
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FFT [HPL/HPR]
fs=96kHz, No Signal
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Figure 69. FFT (No signal)

Out of Band Noise [HPL/HPR]
fs=96kHz, No Signal
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Figure 70. FFT (Out-of-band Noise)
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S/(N+D) vs. Input Level [HPL/HPR]

fs=96kHz, fin=1kHz
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Figure 71. THD+N vs. Input Level

S/(N+D) vs. Input Frequency [HPL/HPR]
fs=96kHz, 0OdBFS Input
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Figure 72. THD+N vs. Input Frequency
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[AKD4954A-B]

Linearity[HPL/HPR]
fs=96kHz, fin=1kHz
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Figure 73. Linearity
Frequency Response[HPL/HPR]
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Figure 74. Frequency Response
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Crosstalk [HPL/HPR]
fs=96kHz, 0OdBFS Input
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Figure 75. Crosstalk
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5. DAC (DAC> SPK)
[fs=44.1kHz]
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Figure 76. FFT (Input level= -0.5dBFS)
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Figure 77. FFT (Input level= -60dBFS)
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FFT [SPP/SPN]
fs=44.1kHz, No Signal, SLG1-0 bits="01"
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Figure 78. FFT (No Signal)
Out of Band Noise [SPP/SPN]
fs=44.1kkHz, No Signal, SLG1-0 bits="01"
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Figure 79. FFT (No Signal)
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S/(N+D) vs. Input Frequency[SPP/SPN]
fs=44.1kHz, -0.5dBFS Input, SLG1-0 bits="01"
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Figure 80. THD+N vs. Input Frequency
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Frequency Responce [SPP/SPN]
fs=44.1kHz, -0.5dBFS Input, SLG1-0 bits="01"
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Figure 82. Frequency Response
THD+N ratio, Output Power vs. Input Level [SPP/SPN]
fs=44.1kHz, fin=1kHz, RL=8ohm, P0o=250mW ((SLG1-0 bits="01")
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Figure 83. THD+N vs. Output Power
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6. DAC (DAC-> LOUT/ROUT)
[fs=44.1kHz]

FFT [LOUT/ROUT]
fs=44.1kHz, fin=1kHz, OdBFS Input
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Figure 84. FFT (Input level= 0dBFS)

FFT [LOUT/ROUT]
fs=44.1kHz, fin=1kHz, -60dBFS Input
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Figure 85. FFT (Input level= -60dBFS)
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[AKD4954A-B]

FFT [LOUT/ROUT]
fs=44.1kHz, No Signal
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Figure 86. FFT (No signal)

Out of Band Noise [LOUT/ROUT]
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S/(N+D) vs. Input Level [LOUT/ROUT]
fs=44.1kHz, fin=1kHz
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Figure 88. THD+N vs. Input Level

S/(N+D) vs. Input Frequency [LOUT/ROUT]
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Figure 89. THD+N vs. Input Frequency
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Linearity[LOUT/ROUT]
fs=44.1kHz, fin=1kHz
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Figure 90. Linearity
Frequency Responce [LOUT/ROUT]
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Figure 91. Frequency Response
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Crosstalk [LOUT/ROUT]
fs=44.1kHz, 0dBFS Input
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Figure 92. Crosstalk
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7. DAC (DAC= LOUT/ROUT)
[fs=96kHz]

FFT [LOUT/ROUT]
fs=96kHz, fin=1kHz, 0dBFS Input
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Figure 93. FFT (Input level= 0dBFS)
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Figure 94. FFT (Input level= -60dBFS)
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FFT [LOUT/ROUT]
fs=96kHz, No Signal
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Figure 95. FFT (No signal)

Out of Band Noise [LOUT/ROUT]
fs=96kHz, No Signal
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Figure 96. FFT (Out-of-band Noise)
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S/(N+D) vs. Input Level [LOUT/ROUT]
fs=96kHz, fin=1kHz
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Figure 97. THD+N vs. Input Level
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Linearity[LOUT/ROUT]
fs=96kHz, fin=1kHz
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Figure 99. Linearity
Frequency Responce [LOUT/ROUT]
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Figure 100. Frequency Response
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Crosstalk [LOUT/ROUT]
fs=96kHz, 0OdBFS Input
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Figure 101. Crosstalk
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| REVISION HISTORY

Date Manual Board Reason Page Contents
(YY/MM/DD) Revision Revision
12/06/14 KM114100 0 First edition -

IMPORTANT NOTICE

0. Asahi Kasei Microdevices Corporation (“AKM?”) reserves the right to make changes to the information
contained in this document without notice. When you consider any use or application of AKM product
stipulated in this document (“Product”), please make inquiries the sales office of AKM or authorized
distributors as to current status of the Products.

1. All information included in this document are provided only to illustrate the ogeration and application
examples of AKM Products. AKM neither makes warranties or representations with respect to the accuracy
or completeness of the information contained in this document nor grants any license to any intellectual
E)(roperty rights or any other rights of AKM or any third party with respect to the information in this document.

ou are fully responsible for use of such information contained in this document in your product design or
applications. AKM ASSUMES NO LIABILITY FOR ANY LOSSES INCURRED BY YOU OR THIRD
PARTIES ARISING FROM THE USE OF SUCH INFORMATION IN YOUR PRODUCT DESIGN OR
APPLICATIONS.

2. The Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life,
bodily injury, serious property damage or serious public impact, including but not limited to, equipment used
in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment used for
automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control
combustions or explosions, safety devices, elevators and escalators, devices related to electric power, and
'eo\ ui\p/)lment used in finance-related fields. Do not use Product for the above use unless specifically agreed by

in writing.

3. Thou?h AKM %vorks continually to improve the Product’s quality and reliability, you are responsible for
complying with safety standards and for providing adequate designs and safeguards for your hardware,
software and systems which minimize risk and avoid situations in which a malfunction or failure of the
Product could cause loss of human life, bodily injury or damage to property, including data loss or corruption.

4. Do not use or otherwise make available the Product or related technology or any information contained in this
document for any military purposes, including without limitation, for the desi?n, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products
(mass destruction Weapons?. When exporting the Products or related technology or any information
contained in this document, you should comply with the applicable export control laws and regulations and
follow the procedures required by such laws and regulations. The Products and related technology may not be
used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable domestic or foreign laws or regulations.

5. Please contact AKM sales representative for details as to environmental matters such as the RoHS
compatibility of the Product. Please use the Product in compliance with all applicable laws and regulations
that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. AKM assumes no liability for damages or losses occurring as a result of noncompliance with
applicable laws and regulations.

6. Resale of the Product with provisions different from the statement and/or technical features set forth in this
document shall immediately void any warranty granted by AKM for the Product and shall not create or extend
in any manner whatsoever, any liability of AKM.

7. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
consent of AKM.
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