AKM [AKD7600-A]

AsahiKASEI AKD7600-A

ASAHI KASEl EMD
AK7600VF Evaluation Board Rev.1

| GENERAL DESCRIPTION |

The AKD7600-A is an evaluation board for AK7600VF, which is a highly integrated audio processor
including a stereo ADC, three stereo DAC and digital functions (equalizers, digital filters, delay memories,
etc.). AK7600VF needs 5V power supply. The regulators on the AKD7600-A board supply regulated 5V to
the device and AK7600VF can be also supplied directly 5V without a regulator. This board is composed of
a main board and a sub-board. It is possible to control the setting of the board via an USB port. RCA
connectors are used for inputs and outputs of analog signals. This board also has a digital interface and
can achieve the interface with a digital audio system through an optical connector.

B Ordering guide

AKD7600-A --- Evaluation board for AK7600VF
USB cable and control software are packed with this board.

FUNCTION

¢ Read/Write access to control registers of AK7600VF
¢ Digital audio interface Optical output (x1)

¢ ADC 2ch input, DAC 6ch output (external analog circuit)
¢ USB port for the board control
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Figure 1 AKD7600-A Block Diagram
(Note) Each device has X’tal to oscillate clocks separately.
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H Description

Figure 2 AKD7600-A Board Diagram

(1) AIN/AOUTI1/AOUT2/AOUT3(Analog Data)
RCA Jacks. The white jacks are used for left channels and the red ones are for right channels.

(2) PORT1/PORT2(Digital Data)

SPDIF-IN(PORT1) This port is only for examinations, a digital input is not available to use.
SPDIF-OUT(PORT2) Optical output connector. It outputs the data from whichever among SDTO1~3.

(3) AK4114(U6)

AK4114 outputs digital data of AK7600VF as DIT on a slave mode.

(4) Power supply(+12V, -12V, +5V, AGND, and DGND)
When the regulator(REG1) on the board is used, connect to +12V, AGND -12V and , DGND, open +5V jack and
short JP18(Default set-up : Current of this normal operation is consumed about 130mA..). Otherwise, AK7600VF can
be supplied 5V power without the regulator (REG1). Connect to +12V, -12V, AGND, DGND, and +5V. And it also
needs to open JP18. (According to fallowing Table 1 and Table 4)
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)

(6)

(7

®)

©)

AK7600VF (U10)
This device is a CODEC (2ch ADC, 6¢ch DAC) with a delay line memory and digital filters such as EQ. It operates
in master mode and the internal sampling rate is 44.1 kHz.

PIC18F4550 (U11)
USB control chip. It is possible to set up the registers of AK7600VF and AK4114 from PC via the USB port.

SW1
Push type button. It is used to initialize the PIC18F4550. When connecting the board to PC, it is required to push
down the button for initialization.

Clock (X’tal1~3, BNC, U10 and internal clock of U11)
The setting of jumper pins is according to ‘Evaluation mode’ set-up.

Function setup
According to following tables (Table 4~Table 7)

(10) LED(DZF)

This is the sign of output for DZF pin.

(11)USB PORT(U13)

A computer can control AK7600VF and AK4114 on this board by the AK7600 control software through this USB
port.

Evaluation Board Manual

B Operation sequence

1) Set up Power Supplies (The power should be separated from the source of a power supplier.)
Name of Color of Voltage Used for Comment and attention Defa}ult
connector connector Settlng
Make sure to be connected by +12V power
supplier. And this connector is used when AVDD
Regulator REG, and DVDD(5V-C) of AK7600VF are supplied
Regulator REG2 from regulator REG1.
+12V Red +12V Reaul > | And DVDD(3.3V), DVDD(5V) of AK7600VF are | +12V
egulator REG3, . .
OP-Amplifiers supplied from regulator REG2 and REG3. In this
case, JP18 and JP19 should be SHORT. (Default)
When JP18 is open, the orange connector (J2)
should be supplied +5V.
12V Blue 12V OP-Amplifier This c'onnector should be connected by -12V power 12V
supplier.
AVDD and This connector is used when AVDD and
L5V 45~ DVDD(5V-C) of DVDD. (5V-C) of AK76OOYF is power supplied
(12) Orange 4 5' sV AK7600VF, +5V without regulators. In this case, J18 should be | Open
' Analog input OPEN.
buffer circuit
AGND Black oV Analog ground Make sure to be connected by the ground oV
connection.
This connector is used when DGND is supplied
DGND Black ov Digital ground | seperatly with AGND. In this case, WIRE1 should ov
be open. (Default)
Table 1 Power supply lines
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2) Set up the jumper pins and connectors. (According to explanations of ‘Evaluation mode’: P.4 to P.6)

3) USB Connect
Connect the board to PC with the USB cable packed.
It is required to push down the button ‘SW1’ to initialize PIC18F4550, the control device from PC.

4) Power on
Power the board on and start up the AK7600 control software.

5) Setup the control register (According to explanations of ‘Control Software Manual’: P.8 to P.22)
Click the button, ‘Board Init’ on the AK7600 software to initialize.

* When the power is down, DZF pin is off.

B Evaluation Mode
(When you use a sub-board, the silk print numbers on the board of jumpers are changed
from the main board JP9 to the sub-board JP1A and the main board JP19 to the sub-board JP2A.)
This evaluation mode is for analog inputs and analog outputs by passing internal ADC and DAC.

(1) Default mode
e Master Mode of AK7600VF (JP8 Master 2-3)
e X’tal2 JP9 XTL 1-2 —XTI pin of AK7600VF
e TX-CLK: CLKO pin signal from AK7600VF(JP1 EXT 2-3)—XTI pin of AK4114
e EXT-BICK : BICK pin signal from AK7600VF(JP3 THR 1-2, JP4 DIR 1-2)—U8—BICK pin of AK4114
e EXT-LRCK LRCK pin signal from AK7600VF(JP7 : DIR 2-3)—»U8—LRCK pin of AK4114
¢ EXT-MCLK: (JP5: DIR 2-3, JP6: OPEN)
¢ SDTO: (JP2: OPEN)
e CONTO1-DIF bit(D3): 1S (1) / MSB(0) - (on the register setup of the software)

LRCK MCLK (MHz) BICK (MHz)
fs 256fs 64fs
44.1 kHz 11.2896 2.8224

Table 2 System Clocks

LRCK BICK
Mode SDTO1-3 0 o
0 24bit, Left justified H/L 0 64fs 0
1 24bit, I°S L/H 0 64fs 0 Default

Table 3 Audio Data Format (Stereo mode)
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(2) Master Mode of AK7600VF

[AKD7600-A]

MCLK is from X’tal2(Sub-board:X’tal1 A), AK4114, or BNC.(The master mode is only for 256fs speed of

MCLK(11.2896MHz))

(2-1) MCLK (JP8: MASTER 2-3, JP9: EXT 2-3)
(2-1-1) MCLK from X’tal2 (JP9: Master 1-2)

JP8 JP9
7600 XTI
o0 o o o o
Slave Master XTL EXT
(2-1-2) MCLK from AK4114(JP5 DIR 2-3, JP6 Open)
JP8 JP9 JP5 JP6
7600 XTI MCLK BNC GND
e@0e (e0® (e@8 (0o
Slave Master XTL EXT EXT DIR OPEN
(2-1-3) MCLK From BNC(JP5 EXT 1-2, JP6 Short)
JP8 JP9 JP5 JP6
7600 XTI MCLK BNC GND
o @s| [o e 08 o] W
Slave Master XTL EXT EXT DIR SHORT
(2-2) BICK(JP3 DIR 1-2, JP4 THR 1-2)
JP4 JP3
BICK PHASE
@78 o] |78 o
DIR  64fs THR  INV
(2-3) LRCK(JP7 DIR 2-3
JP7
LRCK
)
1fs DIR
(3) AK4114 Clock (JP1)
(3-1) From X’tall (JP1 XTL 1-2)
JP1
XTI
78] o
XTL EXT

(3-2) From CLKO pin(TX-CLK) of AK7600VF(JP1 EXT 2-3)

JP1
XTI

o 79

XTL  EXT
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W Other jumper pins set up

(1) Configuration of jumpers for the power supplies (JP18, JP19, and J2)

Power Supplies Jumper Power

Regulator Supply

to AVDD and DVDD(5V-C) :Default JP18:SHORT J2:0PEN

+5V Power Supply without a regulator

: +
to AVDD and DVDD(5V-C) JP18:0OPEN Supply +5V to J2
Regulator Supply )
to DVDD(5V) :Default JP19:SHORT -
+5V Power Supply without a regulator ) Supply +5V
to DVDD(5V) JP19:OPEN to Pin 2 of JP19

Table 4 Power Jumper pins setting
(2)Digital Data SDTO1 pin, SDTO 2 pin, and SDTO 3 pin (JP2)

Power Supplier Side

"
JP2

To DIT I—O To DIT
To DIT From DIR
SDTO3 | @] @ | SDTO2

SDTO1 | @ From DIR
H

Universal Area Side
Figure 3 JP2

* Default: Open JP2 for the analog inputs to analog outputs setup.

* When the digital outputs (ADC outputs: SDTO1~3pins) are needed to use, it is necessary to set on the register,
CONTO02 SDTO1~3(D5), on the AK7600 software and to link by clip-to-clip between SDTO1~3 and DIT of
JP2 on the board.

(3)Power Supply (JP11, JP14) to AK7600VF (U10)
JP11(AVDD) JP14(DVDD(5V-C))
Default SHORT SHORT

Table 5 Power Supply to AK7600VF

(4) Power Supply (JP10) to AK7600VF (U10) VREFH pin
JP10(AVDD)
Default SHORT

Table 6 Power Supply to VREFH pin of AK7600VF

(5) Power Supply (JP16) to PIC18F4550 (U11)

JP16

DVDD(5V-C) 1-2
USB(U13) 2-3 (Default)

Table 7 Power Supply to PIC18F4550
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H Board control

e [t is possible to control AKD7600-A via a general USB port. Connect the USB port on board to PC by the packed
cable with the board.

o AK7600 control software is packed with this board. The software operation sequence is included in this evaluation
board manual.

M Indication of LED
e This is the signal from the DZF pin (No.16) of Ak7600VF.

DZF pin =“H”: LED on
DZF pin = “L”: LED off
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Control Software Manual |

W Set-up of the evaluation board and control software

1. Setup the AKD7600-A board according to previous.

2. Connect AKD7600-A to PC with the cable packed. Push down the reset button ‘SW1’ to initialize the USB chip.
(According to following explanation “USB connection”)

3. Insert the CD-ROM labeled “AKD7600-A Evaluation Kit” into the CD-ROM drive.

4. Access the CD-ROM drive and double-click the icon of “AK7600.exe” to set up the program.
(AK7600.exe: This is the control software for AK7600VF.)

5. Then, please evaluate according to “Control software operation flow”.

B USB connection

1. Insert the USB cable to the USB port on AKD7600-A board. If there is an error message, device has not been
recognized from the windows, click the message and cancel it.

2. Press the button which is ‘SW1’ on the board, and the windows O.S. will recognize this board automatically.

3. It can be verified to be connected on ‘Human Interface Device (HID)’ of the device manager on the windows.

*Please use a set of a board and software one to one. It is recommended not to use multiple connections.

B Control software operation flow

Keep the following flow

1. Activate the software as double-click ‘AK7600.exe’.

2. Click ‘Board Init’ button to initialize the board.

3. Select the needed dialogue to evaluate by changing the setting.

(Note) If the USB cable is removed when the control software is being used, please close the software and start this
operation flow again from first.
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B AK 7600 I ] 4
REG | AK4114 | Equalizer | DEELG
FCONTO) ————— ~GONTOl ———— ~CONTO02
— Reserved (07— ~DZ03in ~ LRCKDT
¥ Hormal v DaC3 DZF ¥ Low
[~ teserved [~ dizable [~ LRCKOfz)
— Reserved (i —— — DZD2iDE! — BIZKDa!
¥ Hormal v DAaCEZ DZF v Low
[~ reserved [~ dizable [~ BICKiGafs)
— Reserved (D6 —— — D201 (DE} — MGKD(DE
¥ MHormal v DAC1 DZF v Low
[~ reserved [~ dizable [T GLEOEE6:D
- Reserved (D4 —— —DZLH{D4} —Reserved (D4} ——
¥ | Harmal [v High ¥ | Hormal
[~ reserved [ Low I~ reserved
— Reserved (DA — ~DIFiD3 ————— —S0TODE
¥ | Hermal ™ M3E ¥ Low Reci
I reserved W 5 [ sDTOS it
~PMADCIDZ —Reserved (DE —— ~S0TO2(0E)
[~ Power dovn ¥ Warmal v Lowe
[v Mormal I~ reserved [~ sDTO2
~PMDACID — Reserved D) —— —S0TO (D)
[~ Power dovn ¥ Warmal [ Lowe
¥ Marmal [ reserved [~ s0Tn tdiEEs Ll
IUXU'I IUXUU
— RETHCDO) —EMUTECDD} — Resetyed (DI—— &
[~ Reset v Mormal ¥ Harmal O] Read READ |
¥ Marmal ™ Mute [ reserved I I _al
READ ALL |
| PDN | RSTN | Osd4 Ecard Init | WRITE ALL | EAIT |

Figure 4 Control software

* This control software is possible to download an execution file to set up the registers, to set up AK4114 and to use the
equalizer. They can be selected by the tab items above. The outside buttons of the tap belong to following explanations.

e PDN: Control of the PDN pin - AK7600VF pin No. 17(ON=High /OFF Low)

e RSTN: Control of AK7600VF RSTN register (ON=Normal (Default)/OFF Reset)

e CS4: Control of AK4114 PDN pin(ON=High /OFF Low)

e Board Init: To initialize of AKD7600-A

e READ: To read out the registers of AK7600VF CONT00~02 on the software screen

e READ ALL: To read out the present condition of the register setup on a text file

e WRITE ALL: To load the register condition setup by a text file has been created a register setup
e EXIT: To exit this software operation
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(1) Register Set-up

[AKD7600-A]

i
REG | AKk4114 | Equalieer | DEBLG
—GONTOD —GONTI —CONTO2
~Reserved (D7) —— | | ~DZD3(DT — LRCK (DT
¥ | Hermal [ DAC3 DZF v Low
[~ reserved [~ disable ™ LRGKOfs)
~Feserved (06— | | ~DZD2(D6 — EICK (DA
¥ | Hermal [+ DACZ DZF [ Lowe
[~ reserved [~ dizable [T BICKifdfsh
—Reserved (D5)— | || ~DZD1¢D5) — MGKO(DE
¥ Hormal v Dac1 DZF ¥ Low
[~ reserved [~ dizable [T GLEOEEGD
— Reserved (D4 —— — DZLHD4) — Reserved D4 ——
¥ MHormal [+ High ¥ Marmal
[~ reserved [~ Low [~ reserved
~Reserved(DE)—— | | ~DIF{D3) —SDTO3DE
¥ | Harmal [~ MZE v Law .
[ - W s [~ sDT03 Reeister
~ PMADG(D2) —Reserved(DZ)—— | | ~SDTO2(DE!
[~ Power dovn ¥ | Warmal ¥ Low
¥ Mormal I~ rezerved [~ sDTOZ
~PMDAGID1) —Reserved(D)—— | | ~SDTO1(DE!
[~ Power dovn ¥ Warmal v Low dddress Data
[v Mormal I~ reserved I~ sDTO
~RSTMIDD} ~SMUTELDD) —Reserved (DI —— |an1 IDXDU
[~ Reset ¥ Mormal ¥ | Normal READ
v Marmal [~ Mute [ reserved IDxU'I I ﬂl —I
READ ALL |
| PON | RSTN | oS4 Board Init | WRITE ALL | EXIT |
Figure 5 Register Control Screen
COMMAND | Register D7 D6 D5 D4 D3 D2 DI DO
Name
01H Control 00 0 0 0 0 0 PMADC | PMDAC | RSTN
Default 0 0 0 0 0 1 1 1
Table 8 Registers Default Setup CONT00
COMMAND | Register D7 D6 D5 D4 D3 D2 DI DO
Name
02H Control 01 DZD3 DzD2 | DZD1 | DZLH DIF 0 0 SMUTE
Default 0 0 0 0 1 0 0 0
Table 9 Registers Default Setup CONTO1
COMMAND | Register D7 D6 D5 D4 D3 D2 DI DO
Name
03H Control 02 LRCK | BICK | MCKO | Reserved DO3 DO2 DO1 0
Default 0 0 0 0 0 0 0 0
Table 10 Registers Default Setup CONT02
<KMO091700> 2008/04
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B Register Name: CONT00

[AKD7600-A]

D7 D6 D5 D4 D3 D2 D1 DO
COMMAND (01H) 0 0 0 0 0 0 0 1
Setting bit (1byte) 0 0 0 0 0 PMADC | PMDAC | RSTN
R/W RD RD RD RD RD R/W R/W R/W
Default 0 0 0 0 0 1 1 0
It is necessary to change a bit for outputs of the digital signals, PMADC bit(D2), PMDAC bit(D1).
o RSTN: Internal timing reset
0: Reset (The DZF pin goes to “H” but Register values are not initialized.)
1: Normal Operation
e PMDAC: DACI1-3 power management
0: Power Down (All DAC’s)
1: Normal Operation (Default)
e PMADC: ADC power management
0: Power Down
1: Normal Operation (Default)
B Register Name: CONTO1
D7 D6 D5 D4 D3 D2 D1 DO
COMMAND (02H) 0 0 0 0 0 0 1 0
Setting bit (1byte) DzZD3 | DZD2 | DZD1 | DZLH DIF 0 0 SMUTE
R/W R/W R/W R/W R/W R/W RD RD R/W
Default 0 0 0 0 1 0 0 0
(Note) Writing to RD bits is ignored.
e DZD3: DZF pin setting
0: Indicate Zero detect of DAC3 at DZF pin
1: Ignore Zero detect
e DZD2: DZF pin setting
0: Indicate Zero detect of DAC2 at DZF pin
1: Ignore Zero detect
e DZDI1: DZF pin setting
0: Indicate Zero detect of DACI at DZF pin
1: Ignore Zero detect
e DZLH: DZF pin setting
0: Output “H” as a result of DZF pin zero detection
1: Output “L” as a result of DZF pin zero detection
e DIF: Digital output format (DIF mode setting)
0: Left justified mode
1: IS mode (default)
¢ SMUTE: Soft Mute enable
0: Normal Operation
1: Soft Mute execute for all DAC’s
<KM091700> 2008/04
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AKM [AKD7600-A]
D7 | D6 | D5 | D4 | DAC3 DAC2 | DACI DZF pin output Level
0 0 0 0 Zero Zero Zero H
0 0 1 0 Zero Zero - H
0 1 0 0 Zero - Zero H
0 1 1 0 Zero - - H
1 0 0 0 - Zero Zero H
1 0 1 0 - Zero - H
1 1 0 0 - - Zero H
1 1 1 0 - - - H
0 0 0 1 Zero Zero Zero L
0 0 1 1 Zero Zero - L
0 1 0 1 Zero - Zero L
0 1 1 1 Zero - - L
1 0 0 1 - Zero Zero L
1 0 1 1 - Zero - L
1 1 0 1 - - Zero L
1 1 1 1 - - - L
Table 11 DZF pin Setup
W Register Name: CONT02
D7 D6 D5 D4 D3 D2 D1 DO
COMMAND (03H) 0 0 0 0 0 0 1 1
Setting bit (1byte) LRCK | BICK | MCKO Reserved DO3 DO2 | DOl 0
R/W R/W R/W R/W R/W R/W R/W | R/'W | RD
Default 0 0 0 0 0 0 0 0
e LRCK: LR Clock output enable
0: LRCK pin outputs “L”
1: Output LRCK to the LRCK pin
e BICK: Bit Clock output enable
0: BICK pin outputs “L”
1: Output BIT clock (64fs) to the BICK pin
e MCKO: Master Clock output enable
0: CLKO pin outputs “L”
1: Output master clock (256fs) to the CLKO pin
e Reserved: Write “0” into this bit.
e DO3: SDTO3 Signal output enable
0: SDTO3 pin outputs “L”
1: Output audio data to the SDTO3 pin
e DO2: SDTO2 Signal output enable
0: SDTO2 pin outputs “L”
1: Output audio data to the SDTO2 pin
e DO1: SDTO1 Signal output enable
0: SDTO1 pin outputs “L”
1: Output audio data to the SDTO1 pin
<KM091700> 2008/04
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(2) Set-up for AK4114

Bl Ak 7600 o

REG ~ AK4114 | Equalizer | DEBLG
- AK4114 zetting

16bit Right{o}
[~ 18bit RightiO}
[~ 20bit Right{O)
[~ 24bit Right{O}
[ 24bit Leftid)
[ 24bit 2S{0)
¥ 24bit Leftd
[ 24bit BSD

Register

READ |

READ ALL |

PN R5TN 54 Board Thit | WRITE ALL | EXIT |

Figure 6 AK4114 Control Screen

o AK4114 can be setup to make output or to get input.

AK4114 Setting
Frequency of main clock output from AK4114
0: 256fs

MCLK 1:256fs

2:512fs

3:128fs

Master clock operation mode of AK4114
0:CM=00

CM 1:CM =01

2:CM=10

3:CM=11

Format setup of AK4114 I/O

: 16bit Right ( Output )

: 18bit Right ( Output )

: 20bit Right ( Output )

: 24bit Right ( Output )

: 24bit Left ( Output)

: 24bit I°'S  ( Output )

: 24bit Left ( Input)

: 24bit I°S  (Input)

DIF

N bk W= O

Table 12 AK4114 Set-up

<KM091700> 2008/04
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(3) Equalizer
Bl ax7600 I ] S|
REG | AK#114 Equalieer | DEELG
ul T = =] (=]
— > g — I E L =g
1= 2 Il A P =S
—i{0! 5 nhpEiNpkiniaking
o —
Y e | [=] [=] o0 o
a5 2P IHI =S P
ol |HLaLRLIS 513
s HAHEHRHE =T H O
= [ R LI [ R Y
ol e e
]
e e = T L
AR RER:
— — 01 —t ]
:| i ta 3.—i m i—! m—b
L | I | I _——— —_———
ATT
PreEQ 000 gp| | FL FR RL ML
2 - 3 ; : E 3 = Regizter
Function EC E z E E E
Function I EQ | E_lE E_IE E E_IE E_IE
[00000mS ~ [00000mS ~  [00000mS  [00000mS  [DO000mS  [G0000mS
aTT —— ' Ower Filter Gain —— MUTE——
Front |U-DD dg [ reverse HPF1 | F-Gain 000 g Mormal |
Rear 000 dB [~ reverse HPE2 R-Gain  [000 4B
sw P00 4 [ reverse 4' N-Gain [M00  gg | [ Filter Sst— READ |
(NF LPF | Filter
READ ALL |
PDNM RSTN | css Eoard Init | WRITE ALL | EXIT |

Figure 7 Equalizer Screen

* The signals from ADC can be adjusted on this [Equalizer] window and sent to DAC1, DAC2 and DACS3.

* Please press the enter key after numbers are put in the boxes for this equalizer set-up.

* After entered numbers which are filter coefficients of equalizers and coefficients of the function to set up,
click [send] buttons to be executed properly.

Filter Set
x|l * Input a hexadecimal number of 4 ciphers for 16-bit
~FilterSelect single coefficients.
; Function a;ﬁ; ; EQ £op ; ; pAT e.g. : If the number from the table of the coefficient is
¢ EQ EQ2 P HPF2'1 ) 0x4000, enter 0x4000.
CEQE®  ~ pro Hpr22 * Input a hexadecimal number of 8 ciphers for 16-bit
double coefficients.
Biqugdm % Use a hexadecimal number of 7 ciphers
N U from the second number of the written 8 numbers
&l 00000 Dal 000000000 .. .
JR =it oeo [T —— on the tables of the coefficient register set-up
2 oo || oee ommoon—— and ad? ?1 at the sndfOf theh7 avek;lllab:ce rr]1umb<]e<1|:_s._
5 pom | | om  powwm e.g. : If the number from the table of the coefficient
| is 0x04000000,
enter 0x40000000.
Cloze |
Figure 8 Filter Set
<KM091700> 2008/04
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m Explanation for the each function

[AKD7600-A]

Function
Function 1 All 16bit 1bit Left |
______________ .
LI LO1
i; D1 alo
Z—n
RI1 \ /
RO1
LO2
LIX ;
D2 a20 /[ \
M z"
RI2 \ /
RO2
| RT v
| Y
Figure 9 Function
Command 40H Shift Setting(Multiple) | R/W | Default Value
Data 1 (2byte) LI1 Coefficient 1bit left (x2) R/W | 0x2000
Data 2 (2byte) RI1 Coefficient 1bit left (x2) R/W | 0x2000
Data 3 (2byte) LT Coefficient 1bit left (x2) R/W | 0x4000
Data 4 (2byte) LO1 Coefficient | 1bit left (x2) R/W | 0x0000
Data 5 (2byte) LO2 Coefficient | 1bit left (x2) R/W | 0x0000
Command 41H Shift Setting(Multiple) | R/W | Default Value
Data 1 (2byte) LI2 Coefficient 1bit left (x2) R/W | 0x2000
Data 2 (2byte) RI2 Coefficient 1bit left (x2) R/W | 0x2000
Data 3 (2byte) RT Coefficient 1bit left (x2) R/W | 0x4000
Data 4 (2byte) RO1 Coefficient | 1bit left (x2) R/W | 0x0000
Data 5 (2byte) RO2 Coefficient | 1bit left (x2) R/W | 0x0000
<KMO091700>
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AKM [AKD7600-A]
Command 42H Shift Setting(Multiple) | R/W | Default Value
Data 1 (2byte) A12 Coefficient | 1bit left (x2) R/W | 0x0000
Data 2 (2byte) A11 Coefficient | 1bit left (x2) R/W | 0x0000
Data 3 (2byte) A10 Coefficient | 1bit left (x2) R/W | 0x4000
Data 4 (2byte) B12 Coefficient | 1bit left (x2) R/W | 0x0000
Data 5 (2byte) B11 Coefficient | 1bit left (x2) R/W | 0x0000
Command 43H Shift Setting(Multiple) | R/W | Default Value
Data 1 (2byte) A22 Coefficient | 1bit left (x2) R/W | 0x0000
Data 2 (2byte) A21 Coefficient | 1bit left (x2) R/W | 0x0000
Data 3 (2byte) A20 Coefficient | 1bit left (x2) R/W | 0x4000
Data 4 (2byte) B22 Coefficient | 1bit left (x2) R/W | 0x0000
Data 5 (2byte) B21 Coefficient | 1bit left (x2) R/W | 0x0000
(Note) All data are R/W.
Table 13 Function
ATT
Attenuate input data for both Left and Right channels.
<<1 >
—_— <1 >
Figure 10 ATT
Command 44H Shift Setting(Multiple) Default
R/W
Value
Data 1 (2byte) | Pre EQ ATT setting coefficient | 1bit left (x2) R/W | 0x4000
Data 2 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
Data 3 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
Data 4 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
Data 5 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
(Note) All data are R/W.
Table 14 ATT
EQ Setting
AO EQO AO EQ1 A0 EQ2 a0 EQ3 A0 EQ4
an an A
Y Y J

Figure 11 Equalizer

<KM091700> 2008/04
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Command 81H Shift Setting(Multiple) R/W | Default Value
Data 1 (4byte) EQO A2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 2 (4byte) EQO A1 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) EQO A0 Coefficient | 1bit left (x2) R/W | 0x04000000
Data 4 (4byte) EQO B2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 5 (4byte) EQO B1 Coefficient | 1bit left (x2) R/W | 0x00000000
Command 82H Shift Setting(Multiple) R/W | Default Value
Data 1 (4byte) EQ1 A2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 2 (4byte) EQI1 Al Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) EQ1 A0 Coefficient | 1bit left (x2) R/W | 0x04000000
Data 4 (4byte) EQ1 B2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 5 (4byte) EQI B1 Coefficient | 1bit left (x2) R/W | 0x00000000
Command 83H Shift Setting(Multiple) R/W | Default Value
Data 1 (4byte) EQ2 A2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 2 (4byte) EQ2 Al Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) EQ2 A0 Coefficient | 1bit left (x2) R/W | 0x04000000
Data 4 (4byte) EQ2 B2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 5 (4byte) EQ2 B1 Coefficient | 1bit left (x2) R/W | 0x00000000

Command 45H Shift Setting(Multiple) R/W | Default Value
Data 1 (2byte) EQ3 A2 Coefficient | 1bit left (x2) R/W | 0x0000
Data 2 (2byte) EQ3 Al Coefficient | 1bit left (x2) R/W | 0x0000
Data 3 (2byte) EQ3 A0 Coefficient | 1bit left (x2) R/W | 0x4000
Data 4 (2byte) EQ3 B2 Coefficient | 1bit left (x2) R/W | 0x0000
Data 5 (2byte) EQ3 B1 Coefficient | 1bit left (x2) R/W 0x0000
Command 46H Shift Setting(Multiple) R/W | Default Value
Data 1 (2byte) EQ4 A2 Coefficient | 1bit left (x2) R/W | 0x0000
Data 2 (2byte) EQ4 Al Coefficient | 1bit left (x2) R/W | 0x0000
Data 3 (2byte) EQ4 A0 Coefficient | 1bit left (x4) R/W 0x2000
Data 4 (2byte) EQ4 B2 Coefficient | 1bit left (x2) R/W | 0x0000
Data 5 (2byte) EQ4 B1 Coefficient | 1bit left (x2) R/W | 0x0000

(Note) All data are R/W.
Table 15 Equalizer
<KMO091700> 2008/04
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F-ATT, R-ATT, N-ATT
Amplify or regulate each Front (L1, R1), Rear (L2, R2) and SW (L3, R3) X’Over filter input data.

<<1

v

— <1

v

Figure 12 F-ATT, R-ATT, and N-ATT

[AKD7600-A]

Command 47H Shift Setting(Multiple) | R/W | Default Value
Data 1 (2byte) | Front ATT setting coefficient 1bit left (x2) R/W | 0x4000
Data 2 (2byte) | Rear ATT setting coefficient 1bit left (x2) R/W | 0x4000
Data 3 (2byte) | SW(NF) ATT setting coefficient | 1bit left (x2) R/W | 0x4000
Data 4 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
Data 5 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
(Note) All data are R/W.
Table 16 F-ATT, R-ATT, and N-ATT
X’Over filter (HPF & LPF) HPE1-1 HPF1-2
First step HPF2-1 Second step HPF2-2
LPF-1 A0 LPF-2

Figure 13 X’Over Filter

<KM091700>

Command 84H Shift Setting(Multiple) | R/W | Default Value
Data 1 (4byte) HPF1-1 A2 Coefficient | 1bit left (x2) R/W_| 0x00000000
Data 2 (4byte) HPF1-1 Al Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) HPF1-1 A0 Coefficient | 1bit left (x2) R/W | 0x04000000
Data 4 (4byte) HPF1-1 B2 Coefficient | 1bit left (x2) R/W_| 0x00000000
Data 5 (4byte) HPF1-1 B1 Coefficient | 1bit left (x2) R/W_| 0x00000000
Command 85H Shift Setting(Multiple) | R/W | Default Value
Data 1 (4byte) HPF1-2 A2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 2 (4byte) HPF1-2 Al Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) HPF1-2 A0 Coefficient | 1bit left (x2) R/W || 0x04000000
Data 4 (4byte) HPF1-2 B2 Coefficient | 1bit left (x2) R/W_| 0x00000000
Data 5 (4byte) HPF1-2 B1 Coefficient | 1bit left (x2) R/W_| 0x00000000
2008/04
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Command 86H Shift Setting(Multiple) | R/'W | Default Value
Data 1 (4byte) HPF2-1 A2 Coefficient | 1bit left (x2) R/W_| 0x00000000
Data 2 (4byte) HPF2-1 Al Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) HPF2-1 AO Coefficient | 1bit left (x2) R/W | 0x04000000
Data 4 (4byte) HPF2-1 B2 Coefficient | 1bit left (x2) R/W_| 0x00000000
Data 5 (4byte) HPF2-1 B1 Coefficient | 1bit left (x2) R/W_| 0x00000000
Command 87TH Shift Setting(Multiple) | R/W | Default Value
Data 1 (4byte) HPF2-2 A2 Coefficient | 1bit left (x2) R/W | 0x00000000
Data 2 (4byte) HPF2-2 Al Coefficient | 1bit left (x2) R/W | 0x00000000
Data 3 (4byte) HPF2-2 A0 Coefficient | 1bit left (x2) R/W_| 0x04000000
Data 4 (4byte) HPF2-2 B2 Coefficient | 1bit left (x2) R/W_| 0x00000000
Data 5 (4byte) HPF2-2 B1 Coefficient | 1bit left (x2) R/W | 0x00000000
Command 88H Shift Setting(Multiple) | R/W | Default Value
Data 1 (4byte) LPF-1 A2 Coefficient 1bit left (x2) R/W | 0x00000000
Data 2 (4byte) LPF-1 Al Coefficient 1bit left (x2) R/W_| 0x00000000
Data 3 (4byte) LPF-1 A0 Coefficient 1bit left (x2) R/W_| 0x04000000
Data 4 (4byte) LPF-1 B2 Coefficient 1bit left (x2) R/W | 0x00000000
Data 5 (4byte) LPF-1 B1 Coefficient 1bit left (x2) R/W | 0x00000000
Command 89H Shift Setting(Multiple) | R/W | Default Value
Data 1 (4byte) LPF-2 A2 Coefficient 1bit left (x2) R/W_| 0x00000000
Data 2 (4byte) LPF-2 A1l Coefficient 1bit left (x2) R/W_| 0x00000000
Data 3 (4byte) LPF-2 AQ Coefficient 1bit left (x2) R/W | 0x04000000
Data 4 (4byte) LPF-2 B2 Coefficient 1bit left (x2) R/W | 0x00000000
Data 5 (4byte) LPF-2 B1 Coefficient 1bit left (x2) R/W_| 0x00000000

(Note) All data are R/W.

F-Gain, R-Gain, N-Gain
Amplify or regulate each Front (L1, R1), Rear (L2, R2) and SW (L3, R3) X’Over filter output data.

<KM091700>

Table 17 X’Over filter (HPF & LPF)
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Figure 14 F-Gain, R-Gain, N-Gain
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Command 48H Shift Setting(Multiple) | R/W | Default Value
Data 1 (2byte) | Front Gain setting coefficient 1bit left (x2) R/W | 0x4000
Data 2 (2byte) | Rear Gain setting coefficient 1bit left (x2) R/W | 0x4000
Data 3 (2byte) | SW(NF) Gain setting coefficient | 1bit left (x2) R/W | 0x4000
Data 4 (2byte) | Dummy 1bit left (x2) R/W | 0x0000
Data 5 (2byte) | Dummy 1bit left (x2) R/W_ | 0x0000
Table 18 F-Gain, R-Gain, and N-Gain
Delay Time Setting (fs step)
1. D1 or D2 delay time setting of Function
2. Delay time setting of each FL, FR, RR, RL, NL and NR channel
FL
RL R
Lch input NL :}
Delay Memory 1word=24bit
B 18ms Delay = 794word (44.1 kHz x 0.018)
» L1 out (Front)
» L2 out (Rear)
» L3 out (SW)
RR FR N
Rch input NL :}
Delay Memory 1word=24bit
B 18ms Delay = 794word (44.1 kHz x 0.018)
» R1 out (Front)
» R2 out (Rear)
» R3 out (SW)
* (1/fs = 1/44100 = approximately 0.0226ms) = one unit.
Figure 15 Delay Time
Command 49H Setting Unit R/W Default Value
Function2 D1 delay time . .
Data 1 (2byte) Set range (0x0000~0x002D) Delay time: 1/fs unit R/W 0x0000
Front L1 out delay time o .
Data 2 (2byte) Set range (0x0000~0x031A) Delay time: 1/fs unit R/W 0x0000
Rear L2 out delay time . .
Data 3 (2byte) Set range (0x0000~0x031A) Delay time: 1/fs unit R/W 0x0000
SW L3 out delay time . .
Data 4 (2byte) Set range (0x0000~0x031A) Delay time: 1/fs unit R/W 0x0000
Data 5 (2byte) | Dummy - R/W 0x0000
<KMO091700> 2008/04
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Spectrum Analyzer

Command 4AH Setting Unit R/W Default Value
Function2 D2 delay time L .
Data 1 (2byte) Set range (0x0000~0x002D) Delay time: 1/fs unit R/W 0x0000
Front R1 out delay time . .
Data 2 (2byte) Set range (0x0000~0x031A) Delay time: 1/fs unit R/W 0x0000
Rear R2 out delay time L .
Data 3 (2byte) Set range (0x0000~0x031A) Delay time: 1/fs unit R/W 0x0000
SW R3 out delay time . .
Data 4 (2byte) Set range (0x0000~0x031A) Delay time: 1/fs unit R/W 0x0000
Data 5 (2byte) | Dummy - R/W 0x0000
(Note) All data are R/W.
When the delay time is set over its limit, it will be set to the maximum value.
Table 19 Delay Time Setup
Each data level read of Spectrum Analyzer
There are 7 bands of the detection frequency (f0) of spectrum analyzer level at Fs=44.1 kHz.
Command ClH R/W
Datal (2byte) 68Hz Level RD
Command ClH R/W
Datal (2byte) 160Hz Level RD
Command ClH R/W
Datal (2byte) 400Hz Level RD
Command ClH R/W
Datal (2byte) 1kHz Level RD
Command ClH R/W
Datal (2byte) 2.5kHz Level RD
Command ClH R/W
Datal (2byte) 6.3kHz Level RD
Command ClH R/W
Datal (2byte) 16kHz Level RD
Table 20 Spectrum Analyzer
2008/04
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MEASUREMENT RESULTS |

[Measurement condition]
e Measuring instrument: Audio Precision System Two Cascade

e MCLK 1 256f1s

e BICK : 64fs

o fs :44.1 kHz
* Bit : 24bit

e Power Supply (REG): AVDD =5.0V, DVDD =5.0V, DVDD (5V-C) = 5.0V
o Interface : DSP Data (Optical Output Port for ADC, PSIA for DAC)
e Temperature : Room temperature

[Measurement Results]

-22 -

Result :

Parameter Unit
Lich/Rich | L2ch/R2ch | L3ch/R3ch
ADC Analog Input Characteristics:
S/(N+D): Filter=none
(fs=44.1 kHz, -1dBFS, BW=20kHz) 91.7/91.7 92.8/91.6 91.9/91.4 dB
D-Range: Filter=A-weighted
(fs=44.1 kHz, -60dBFS) 98.2/98.1 98.3/99.0 98.3/98.0 dB
S/N: Filter=A-weighted
(fs=44.1 kHz) 98.1/97.8 98.2/97.5 98.2/97.7 dB
Parameter Result Unit
Lich/Rich | L2ch/R2ch | L3ch/R3ch
DAC Analog Output Characteristics:
S/(N+D): Filter=none
(fs=44.1 kHz, 0dBFS, BW=20kHz) 89.1/89.6 89.2/89.5 89.6/88.9 dB
D-Range: Filter=A-weighted
(fs=44.1 kHz, -60dBFS) 102.4/102.6 | 101.4/102.6 102.3/102.5 dB
S/N: Filter=A-weighted
(fs=44.1 kHz) 102.9/102.6 | 102.1/103.1 103.0/102.4 dB
<KMO091700> 2008/04
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[ADC Plots]

AKM ADC THD+N vs. Input Level
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Figure 16 THD+N vs. Input Level (fin=1 kHz)

AKM ADC THD+N vs. Input Frequency
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Figure 17 THD+N vs. Input Frequency (Input level=-1dBFS)
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AKM ADC Linearity
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Figure 18 Linearity

AKM ADC Frequency Response (input level = -1dB)
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Figure 19 Frequency Response
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ADC Crosstalk
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ADC FFT (input level = -1dB)
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Figure 21 FFT Plot (fin=1 kHz, Input level =-1dBFS)
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AKM ADC FFT (input level = -60dB)
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Figure 22 FFT Plot (fin=1 kHz, Input level =-60dBFS)

AKM ADC FFT (no signal)
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Figure 23 FFT Plot (No signal input)
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[DAC Plots]

AKM DAC THD+N vs. Input Level (input level = 0OdB)
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Figure 24 THD+N vs. Input Level (fin=1 kHz)

AKM DAC THD+N vs. Input Frequency (input level = 0OdB)
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Figure 25 THD+N vs. Input Frequency (Input level =0dBFS)
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AKM DAC Linearity (input level = 0OdB)
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Figure 26 Linearity

AKM DAC Frequncy Response
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Figure 27 Frequency Response
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AKM DAC2 L/R Crosstalk
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Figure 28 Crosstalk

AKM DAC FFT (input level = 0dB)
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Figure 29 FFT Plot (fin=1 kHz, Input level =0dBFS)
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AKM DAC FFT (input level = -60dB)
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Figure 30 FFT Plot (fin=1 kHz, Input level =-60dBFS)

AKM DAC FFT (no signal)
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Figure 31 FFT Plot (No signal input)
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Revision History |

Date Manual Board Reason Page Contents
(yy/mm/dd) | Revision | Revision
08/04/30 | KM091700 1 First Edition
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
EMD Corporation (AKEMD) or authorized distributors as to current status of the products.
® AKEMD assumes no liability for infringement of any patent, intellectual property, or other rights in the application or
use of any 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.
® AKEMD products are neither intended nor authorized for use as critical componentsy1) in any safety, life support, or
other hazard related device or systemyoe2), and AKEMD assumes no responsibility for such use, except for the use
approved with the express written consent by Representative Director of AKEMD. As used here:
Notel) 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 AKEMD 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 AKEMD harmless from any
and all claims arising from the use of said product in the absence of such notification.
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