AsahiKASEI [AKD7782-A]

AKD7782-A

AK7782 Evaluation Board Rev.0

| GENERAL DESCRIPTION |
The AKD7782-A is an evaluation board for AK7782, which is a highly integrated audio processor including
5ch 24bit ADC, 4ch SRC and two audio DSP cores. This board is composed of a main board and a sub
board. It is possible to control the setting of board via USB port. RCA connectors are used for the input
and output of analog signal. This board also has digital interface and can achieve the interface with digital
audio system via optical connector.

W Ordering guide

AKD7782-A --- Evaluation board for AK7782
Control software is packed with this.

| FUNCTION

O Read/Write access to PRAM, CRAM, OFREG and control registers of AK7782
O Compatible with 2 types of digital audio interface

- Optical input (x1) / Optical output (x1)

- 10pin header for interface with external data source (x2)
O ADC1/ADC2 18ch input, ADCM 1ch input, DAC 8ch output

(Note: There is no DAC within AK7782. 8ch DAC AK4359 is equipped.)
O USB port for board control
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Figure 1. AKD7782-A Block Diagram
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Evaluation Board Diagram |
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Figure 2. AKD7782-A Board Diagram

B Description

(1

2

)

4)

)

(6)

AIN/DAC (RCA Jack)
AIN: Analog input jacks. DAC: Analog output jacks.
The white jacks are used for left channel and the red ones are for right channel.

AK4118A

AK4118A has DIR, DIT and X’tal oscillator. It transports digital data to AK7782 when working in master mode and
outputs data from AK7782 when working in slave mode.

SPDIF-IN/SPDIF-OUT (Optical Connector)
SPDIF-IN (input): It inputs optical digital signal to AK4118A and supports sampling frequencies from 8 to 96kHz.

SPDIF-OUT (output): It outputs optical digital signal from AK4118A and supports sampling frequencies from 8§ to
96kHz.

+12V/GND (Power supply)
Connect to +12V and GND according to the following operation sequence on page 4.

PIC18F4550
USB control chip. It is possible to set up the registers of AK7782, FPGA and AK4118A from PC via USB port.

SW1

Push type switch. It is used to initialize PIC18F4550. Please push down the button once when PC has trouble
identifying the evaluation board.
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(7) XC95144XL(Xilinx)
FPGA used for data path control. It is possible to run a variety of tests by way of controlling the data path via control

software.

(8) SMUX PORT (PORT1/PORT2)
10 pin header for interface with external data source. Two ports are equipped and available to achieve with other

audio system.

<KM106200>

Pin | I/O | Function pin I/O | Function
1 /0 | MCLK 2 P GND
3 | /O | BITCLK 4 P GND
5 | VO | LRCLK 6 P GND
7 I SDTI 8 P GND
9 VDD 10 O | SDTO

Table 1. Pin assignment of SMUX port

[AKD7782-A]
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| Evaluation Board Manual |

B Operation sequence
(1) Set up the power supply lines.

Setting of jumper pins
JP2 JP3 JP4 JP12 JP10
CHIP-AVDD CHIP-DVDD18 CHIP-DVDD P-DVDD PIC-VvDD-SEL

(short) (short) (short) (short)

DVDD

USB-3.3V
USB-5V

Connection of power supply lines (Each supply line should be distributed from the power supply unit.)

Name | Color Voltage Comment Attention
+12V | Red +9~+12V | Regulator, Power supply for op-amp This jack is always needed.
GND | Black ov Ground This jack is always needed.

Table 2. Power supply connection
(2) Set up the evaluation mode, jumper pins and connectors according to the follows.
(3) Connect the board to PC with the USB cable packed.
(4) Power On.

(5) Start the control soft and setup the registers.

B Evaluation Mode

In case of AK7782 evaluation using AK4118A, it is necessary to correspond to audio interface format for
AK7782 and AK4118A. About AK7782’s audio interface format, please refer to datasheet of AK7782. About
AK4118A’s audio interface format, please refer to Table 11 in this manual.

Applicable Evaluation Mode

(1) Evaluation mode of ADC using DIT of AK4118A: CKM Master Mode =0

(2) Evaluation mode of DSP using DIR/DIT of AK4118A: CKM Slave Mode = 2/4/5

(3) Evaluation mode of SRC using DIR of AK4118A and SMUX port: CKM Master Mode =0
(4) Evaluation mode of sound (tone) quality using DAC of AK4359

Please refer to the control software manual from page 12 and the datasheet of AK7782 to set up FPGA, AK4118A and
AK7782 from PC.
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Evaluation mode of ADC using DIT of AK4118A : CKM Master Mode =0

SPDIF-OUT is used. Set the clock mode of AK7782 to Master Mode 0 (12.288MHz).
AK7782 supplies MCLK, BICK, and LRCK to AK4118A and AK4118A outputs the data from ADC1, ADC2 and

ADCM.

[Setting of jumper]
JP101 JP1
_ I
CRY-XTI  EXT-XTI TX-CLK

[Connection of other connectors]

For ADC1 and ADC2, RCA1/RCA2 or RCA3/RCAA4 are available. Please refer to Table 5 for the setting of
jumpers which used to select input channels.

For ADCM, RCA5(AINM) is available.

Evaluation mode of DSP using DIR/DIT of AK4118A : CKM Slave Mode = 2/4/5

SPDIF-IN and SPDIF-OUT are used. Set the clock mode of AK7782 to Master Mode 2/4/5.
AK4118A supplies MCLK, BICK, LRCK and digital data to AK7782 and outputs data from AK7782.
(MCLK is needed when CKM Slave Mode = 2.)

[Setting of jumper]

JP101 JP1
s ™
CRY-XTI EXT-XTI ® | TX-CLK

(JP101 is needed only when CKM Mode = 2)

Evaluation mode of SRC using DIR of AK4118A and SMUX port : CKM Master Mode = 0
SPDIF-OUT and SMUX PORT are used. Set the clock mode of AK7782 to Master Mode 0 (12.288MHz).
SMUX PORT is used as input and supplies BICK, LRCK and digital data to SRC of AK7782.

AK7782 supplies MCLK, BICK, and LRCK to AK4118A and AK4118A outputs the data from SRC.

[Setting of jumper]

JP101 JP1
e ale g
CRY-XTI EXT-XTI TX-CLK

Crystal of 12.288MHz is equipped on the sub board for frequencies of 48kHz series. Please change the cystal to
11.2896MHz when using 44.1kHz series’s frequencies.

[Connection of other connectors]
SMUX PORT 1 or PORT 2 is available. Please refer to Table 1 about the pin assignment of SMUX port.
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(4) Evaluation mode of sound (tone) quality using DAC of AK4359
AK4359 is used. AK7782 supplies MCLK, BICK, LRCK and digital data to AK4359, which converts digital data

to analog signal and output it.

[Connection of other connectors]
For analog output, RCA6 ~ RCA13 (DACI1-4) are available.

B Board control
It is possible to control AKD7782-A via general USB port. Connect the USB port on the board to PC with the packed
cable.

Control software is packed with this board and the software manual is included in this manual.

W Indication for LED
When power is supplied, LED is lighted to red. It monitors PC-RQN signal and changes color when

[LED]: U12
the board is communicating with PC.
[LED] D1: Monitor the status of INITRSTN pin of AK7782.
‘L> — light up, ‘H* — light out.
<KM106200> 2011/03
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B Setting of Jumper Pins

[AKD7782-A]

Main board:
Jumper Setting (Default) Note
AK4118A Clock Source
JP1 (AK4118A Clock) “XTL” “XTL”: Crystal Clock
“TX-CLK”: External Clock
JP2 (CHIP-AVDD) Short AK7782 AVDD
JP3 (CHIP-DVDD18) Short AK7782 DVDDI18
JP4 (CHIP-DVDD) Short AK7782 DVDD
JP5 (AIN1L-SEL) AINL+, AINL-
JP6 (AIN1R-SEL) AINR+, AINR-
Input channel selector for ADC1/ADC2
JP7 (AIN2L-SEL) AINL2
JP8 (AIN2R-SEL) AINR2
JP9 (AINM) Short Input for ADCM
USB chip power supply
“ " “USB-5V” : USB 5V
JP10 (PIC-VDD-SEL) USB 3.3V “USB-3.3V” : USB 3.3V
“DVDD” : Peripheral DVDD 3.3V
JP12 (P-DVDD) Short Peripheral DVDD 3.3V

Table 3. Setting of jumper pins on main board

Sub board:
Jumper Setting (Default) Note
AK7782 Clock Source
JP101 (Clock) “EXT-XTI” “XTL”: Crystal Clock

“EXT”: External Clock

<KM106200>

Table 4. Setting of jumper pins on sub board
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B Analog Input Circuit
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Figure 3. Analog Input Circuit 1 for ADC1/ADC2
For ADC1/ADC?2 analog differential input and single-end input, RCAI(AIN1L), RCA2(AINIR) are available.
The input range of each channel is 2.00Vpp@3.3V.
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Figure 4. Analog Input Circuit 2 for ADC1/ADC2

For ADC1/ADC?2 analog single-end input, RCA3(AIN2L), RCA4(AIN2R) are available.
The input range of each channel is 2.00Vpp@3.3V.

Setting of JPS, JP6, JP7, JP8 for ADC1/ADC?2 analog input:

fnput Pin Setting. of JP5 and JP6 Setting' of JP7 and JP§
when using RCA1/RCA2 when using RCA3/RCA4
7-8 pin short

AINL=/ AINR: 9-10ppin short i

AINL2/ AINR2 5-6 pin short 5-6 pin short
AINL3/ AINR3 3-4 pin short 3-4 pin short
AINL4/ AINR4 1-2 pin short 1-2 pin short
AINLS/ AINRS 11-12 pin short 7-8 pin short
AINL6/ AINR6 13-14 pin short 9-10 pin short
AINL7/ AINR7 15-16 pin short 11-12 pin short
AINLS8/ AINRS 17-18 pin short 13-14 pin short

Table 5. Setting of jumpers for ADC1/ADC2 analog input

<KM106200>
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[AKD7782-A]

For ADCM analog single-end input, RCAS(AINM) is available. The input range channel is 2.00Vpp@3.3V.

B Analog Output Circuit
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Figure 6. Analog Output Circuit for DAC

For DAC analog output, RCA6~RCA13(DAC1~DAC4) are available.
The output range of each channel is 3.4Vpp@5V.
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W Digital Input Circuit (DIR: PORT1)
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Figure 7. Digital Input Circuit

For digital input SPDIF-IN, optical connector PORT1 is available.

W Digital Output Circuit (DIT: PORT2)
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Figure 8. Digital output circuit

For digital output SPDIF-OUT, optical connector PORT?2 is available.
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Control Software Manual |

B Set-up of the evaluation board and control software
(1) Setup the AKD7782-A according to previous terms.
(2) Connect AKD7782-A to PC with the cable packed.
(3) Insert the CD-ROM labeled “AKD7782-A Evaluation Kit” into the CD-ROM drive.

(4) Access the CD-ROM drive and double-click the icon of “AK7782.exe” to start the control software.
AK7782.exe : Control Software for AK7782

(5) Then please evaluate according to the follows.

B Operation flow
Keep the following flow
(1) Start the control software according to the explanation above.

(2) Select the needed dialogue to evaluate by modifying the setting. (If the USB cable is removed when control
software is used, please close the software and start it again when operation is needed again.)

<KM106200> 2011/03
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W Description of Control Software

(1) Main Dialogue

[AKD7782-A]

B AK7782 Control Software ] 54
Download | REGT | REGE | REGE | REG4 | REGE | REGE | FPGAT | FRGAZ | DAG | SGRIPT| AEliliEs e
~ 5P DSP2 Bz

Source | refer Source | refer |
PRAM | refer FRAM | refer
GRAM | refer | || ORAM | reter
OFREG - OFREG -
—CRAM write@operating —_I —CRAM write@operating —_I
GRAM | refer: CRAM | refer
gddrESSIDxDDDD Data |nxuuun write ,qddrESSIDxDDDD Data |nxnuuu write
—OFREG write@operating —OFREG write@operating
OFREG | refer OFREG | refer
gddrESSIDxDDDD Data IDxDDDD . ,qdd,-ESSIDXDDDD Data |nxnuuu rite
MIR] || MIR2| | MIFd || MIRZ ||
JH Ju
o[o]a[o]ofo]o]s] o[o]s[s]os]o]s]
fiesembile fezemble firite v Werif fizzemble fezemble ihirite v erif
ifFite Y ififite Y
FRAM | GRAM | OFREG | CRAM | OFREG FPRAM | GRAM | OFREG | GRAM| OFREG
read | read read SAVE | SAWVE read | read read SAVE | SAVE READ
:I I~ Auta RUN
I
Control IFF Operating Reset Reset Feset Releaze
S [Ponen  Dsp | ap | sRo [ ok Board Tnit | pyr |

Control software is

Figure 9. Main Dialogue of Control Software

used to download program, to set up the registers of AK7782 and FPGA and to process script file.

These functions can be selected by the tab items above. The buttons of control signals which are frequently used and the
initialization buttons are placed outside the tab dialogue. The control interface of the control software, “Serial (4 lines)” or

“I2C”, is displayed

[PDN pin] :
[DSP] :
[AD] :
[SRC] :
[CK]:

[Board Init]:

[READ]:
[EXIT]:

<KM106200>

in the “Control I/F” column.

Initial Reset. It is used to initialize AK7782.

DSP Reset.

AD Reset.

SRC Reset.

Clock Reset. Clock Reset is required when changing the clock mode or the frequency of input clock
without initial reset. The registers will not be initialized.

Execute initial reset and then write the setting of AK7782’s registers, FPGA and AK4118A on the
software to the board again.

Read back the setting of registers of AK7782 and display them in “Register” column.

Close the control soft.

2011/03
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(2) “DownLoad” Dialogue

B AK7782 Control Software ] 54
Download | REGT | REGE | REGE | REG4 | REGE | REGE | FPGAT | FRGAZ | DAG | SGRIPT| AEliliEs e
~ 5P DSP2 Bz

Source |Dt0D_DSP‘I.txt refer Source |Dt0D_DSP2.txt refer [
PRAM |DtoD_DSF1.0bj refer PRAM |DtoD_DSP2.0bj refer
GRAM |DtoD DSF1.cra refer CRAM |DtoD_DSP2cra refer
OFREG [DtoD_DSP1.off refer OFREG [DtaD_DSPZoff referI
—CRAM write@operating —CRAM write@operating ————————————————
GRAM | refer: CRAM | refer
Address |nxuunn Data |nxuuun Wkite ,qddrESSIDxDDDD Data |nxnuuu wtite
—OFREG write@operating —OFREG write@operating
OFREG | refer OFREG | refer
Address |nxuunn Data IDxDDDD . ,qdd,-ESSIDXDDDD Data |nxnuuu rite
MIR] || MIR2| | MIFd || MIRZ ||
JH Ju
o[o]a[o]ofo]o]s] o[o]s[s]os]o]s]
fesemble fzzemble iikite v Werif fesemble fezzemble Wit ite v erif
i ite Y Wiite Y
FRAM | GRAM | OFREG | CRAM | OFREG FPRAM | GRAM | OFREG | GRAM| OFREG
read | read read SAVE | SAWVE read | read read SAVE | SAVE READ
(====== SASM for AK 782 ====== o| [T Auto RUN
SASMexe ver 0.2 201012100
0 erroris), 0 warningtz)
Gienerate internal object file DtoD_DSP1.obj LI
Control IFF Operating Fun Reset Feset Releaze

|I20

IPDN Fin | DSF

a0 | sre |[ ok

Board Ihit | EXIT I

Figure 10. “DownLoad” Dialogue

[AKD7782-A]

Because AK7782 has two DSP cores, there are two sets of control buttons on the dialogue for DSP1 and DSP2, like
program select columns, JX setup buttons and so on. The following descriptions are common to DSP1 and DSP2.

File of Source column, Program column, CRAM column or OFREG column can be selected by clicking the [refer] button
of each column or by way of dropping or tracking files from desktop.

CRAM file or OFREG file can be selected and be written to CRAM or OFREG by clicking the [refer] button of CRAM
write@operation column or OFREG write@operation column when system is running. The data will be written to
specific address of CRAM or OFREG when the [write] button at right side is clicked.

[Assemble]:
[Write]:
[Assemble Write]:
[PRAM read]:
[CRAM read]:
[OFREG read]:
[CRAM SAVE]:
[OFREG SAVE]:
[MIR1/MIR2]:
[IX]:

[Verify]:

[Auto RUN]:

<KM106200>

Compile the source file and the output file will be selected to the download file automatically.
Download the program file to AK7782.
Compile the source file and then download the program file to AK7782.
Read the data of PRAM to temporary file and then open the file.
Read the data of CRAM to temporary file and then open the file.
Read the data of OFREG to temporary file and then open the file.
Read the data of CRAM and save to file.
Read the data of OFREG and save to file.
Read the data of register MIR1/MIR2 when program is running and display the result.

JX code setting column.

When it is checked, the verification of data will be done when downloading files to AK7782.
When it is checked, DSP/AD/SRC will be released and AK7782 will be set to run mode automatically
after downloading data to AK7782. Otherwise, AK7782 will be set to DSP reset mode after

downloading.

-14 -
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(3) “REG” Dialogue

[AKD7782-A]

B AK7782 Control Software ] 54
Domnload REGT | REGE | REGS | REG4 | REGE | REGE | FPGAT | FRGAZ | DAG | SGRIPT| AEliliEs e
~CONTON ~CONTO1 ~CONTDZ ~CONT3 Reeister

CDFSOT-DE || ~FIDATARAMIDT) — || ~PZDATARAMIDTI— CPTWAWVMIDT
— ADODh-3FFh) ADODh-3FFh) [ 1/4 Mode
[odel) g E400h-TF Fh \E400h-TF Fh} ™ 172 Mod
CamnlineFrequenc [V Rine , Ring [V Rine , Ring ode
; (;ﬂlﬁiH W [~ Ring, Linear [~ Ring, Linear CPPWAWPIDE-DEY —
ekt —PIBANK(DE-D5)— | | —P2BANK(DA-DS)— || | I FFT 128pt
$2@44 1kHa DLRAM Mode DLRAM Mode [~ FFT 256pt
141k Hz [ModeD =l [ModeD =l I” FFT B12pt
i FFT 1024pt
DSP Max Step Ring 28bit Ring 28bit r 2
2560ztep 6144 wards 6144 words —P2EFEN{DA) ———
Rine 14bit Rine 14bit v disable
— DIFI2S (D43 - - [ enable
v M3B/LSE Linear 28bit Linear 28bit PIWAYMDD
- s - - [ 1/4 Mods
~GLEISID3-D1)—— || ~P1POMODE({D4} — | | ~P2POMODE(D4:— [~ 1/2 Made
fdodel - [v OFREG ¥ OFREG
| =] . . — PIWAVP(D2-D1) —
[~ DBUS Direct [~ DBUS Direct
Output Clock Iw FFT 128pt
{245k He —P155(D3-D2) —P255(D3-D2) [~ FFT 256pt
12 288MHz v every sampling [¥ every sampling [~ FFT 512pt
fs@441i<Hz I~ 2 zampline= I~ 2 zampline= [~ FFT 1024pt
1'1 2896MHz I~ 4 zampline= I~ 4 zampline= P EFEN({DD
) [~ 8 zamplines [~ 8 zamplines 1 clie=bie
—RCKRSTN(DOD) —— —Reserved (D7) —Fezeryed (D7) [~ enable
[~ Reset W | Hormal ¥ | Hormal READ |
¥ Release [~ | reserved [~ | reserved
—Reserved(DIi—— | || —Reserved (DO—
¥ Hotmal ¥ Hotmal
[~ reserved [~ reserved
Control IFF Operating Reset Reset Feset Releaze
S [Ponen  Dsp | ap | sRo [ ok Board Tnit | pyr |

Figure 11. “REG1” Dialogue

Dialogues REG1~REG®6 are used to set up the register of AK7782. (It is prohibited to modify test and reserved items.)
As the checkbox is clicked, the data will be written to AK7782. Please set up the registers during system reset mode.

The reference pages of registers in datasheet are as follows:

Register Reference Page Register Reference Page
CONTO00 31 CONTOC 43
CONTO1 32 CONTOD 44
CONTO02 33 CONTOE 45
CONTO3 34 CONTOF 46
CONTO04 35 CONTI10 47
CONTO05 36 CONTI11 48
CONTO06 37 CONTI2 49
CONTO7 38 CONTI13 50
CONTO08 39 CONT14 51
CONTO09 40 CONTI15 52
CONTOA 41 CONTI16 53
CONTOB 42

Table 6. Reference page of registers

<KM106200> 2011/03
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(4) “FPGA” Dialogue

FPGA1/FPGA2 dialogues are used to modify the data path and the setting of AK4118A.

BB AK7782 Gontrol Software

=101 x|

Addres=Data

Register

Download | REGT | REGZ | REGS | REG4 | REGS | REGe FFGAT | FPGAZ | DAC | SCRIPT
— FPGA setting
— Addres=00 — Addres=01
~SD! —SDINGS I ~TH_DAT ~SRC1_GLK
¥ AK4118A IN ¥ SDOUTI ¥ AK4118A
Il i [~ SMLI_DATI [~ SDOUTZ [~ SMUx1
[~ SMUXZ_DATI [~ SMLZ_DATI [~ SDOUTS [~ SMLx2
[~ Low I~ Low [~ SDOUT4 I Low
—SDINZ I High I': gggﬂg ~SROZ.GLK
v AK4118A TN —SDIN7/Jx2 - spom? ¥ AK4118A
[~ SMLXI_DATI ¥ AK4118A IN [ SDoUTA [~ SMux1
[~ SMUXZ_DATI [~ SMLI_DATI [~ SMLx2
[~ Low [~ SMLZ_DATI ~CKM [~ Low
—SDINa I~ Low [Mode2-Slave ~| | _aps1gacik——
7 AK4TISA TN [" Hieh Slave ol T
[~ SMLXI_DATI W1 [~ AKT782 GLK
[~ SMUX2_DATI S — [ SMU_GLE
[~ Low ; [~ SMUHZ GLE
—SDINg
—EXT_XTI
I'Z gﬁﬂ;ﬁ%gﬁ’n % AK4T188_MOLE
I SMUXZ DATI [~ SMUKI_MGLE
d [~ SMUKXZ_MGLE
L [~ Low
—SDING
v AK41128 IN 'Brrgtﬁ{ésom_
[~ SMLXI_DATI ~ ot
[~ SMUXZ_DATI IE SR
e [~ Low
Control IFF Operating Feset Feset Feset Feleaze
[z6 [ronen pse | a0 | sRe |[ ok

READ |

Board Init | BT I

Figure 12. “FPGA1” Dialogue

(It is prohibited to modify test and reserved items.)

FPGA Setting Table :

ADDRESS : 00

(Bold type items are the default setting.)

[AKD7782-A]

Bit

Function

Description

D[15:14]

SDIN1

Input data source to SDIN1 pin of AK7782
00 : AK4118A-IN
01 : SMUXI1-DATI1
10 : SMUX2-DATI1
11:LOW

D[13:12]

SDIN2

Input data source to SDIN2 pin of AK7782
00 : AK4118A-IN
01 : SMUXI1-DATI1
10 : SMUX2-DATI1
11:LOW

D[11:10]

SDIN3

Input data source to SDIN3 pin of AK7782
00 : AK4118A-IN
01 : SMUXI1-DATI1
10 : SMUX2-DATI1
11:LOW

D[9:8]

SDIN4

Input data source to SDIN4 pin of AK7782
00 : AK4118A-IN
01 : SMUXI1-DATI1
10 : SMUX2-DATI1
11: LOW

<KM106200>
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[AKD7782-A]

D[7:6] SDIN5

Input data source to SDINS pin of AK7782
00 : AK4118A-IN

01 : SMUXI1-DATI1

10 : SMUX2-DATI1

11:LOW

D[5:3] SDIN6/JX1

Input data source to SDIN6/JX1 pin of AK7782
000 : AK4118A-IN

001 : SMUX1-DAT1

010 : SMUX2-DAT1

011 : LOW

100 : HIGH

D[2:0] SDIN7/IX2

Input data source to SDIN7/JX2 pin of AK7782
000 : AK4118A-IN

001 : SMUXI1-DAT1

010 : SMUX2-DATI1

011:LOW

100 : HIGH

ADDRESS : 01

Table 7. FPGA Setting Table 1

Bit Function

Description

D[15:13] TX-DAT

Output data source to AK4118A
000 : SDOUT1
001 : SDOUT2
010 : SDOUT3
011 : SDOUT4
100 : SDOUT5
101 : SDOUT6
110 : SDOUT7?
111 : SDOUTA

D[12:10] CKM Mode

High/Low setup of AK7782’s CKM[2:0] pin
000 : CKM Mode 0 — Master

001 : CKM Mode 1 — Master

010 : CKM Mode 2 - Slave

011 : CKM Mode 3 — Slave

100 : CKM Mode 4 — Slave

101 : CKM Mode 5 — Slave

D[9:8] EXT-XTI

Input clock source to XTI pin of AK7782
000 : AK4118A-MCLK

001 : SMUX1-MCLK

010 : SMUX2-MCLK

011 :LOW

D[7:6] BITCLKI/LRCLKI

Input clock source to BITCLKI/LRCLKI pin of AK7782
00 : AK4118A

01 : SMUX1

10 : SMUX2

11:LOW

D[5:4] SRCI-CLK

Input clock source to SRCBICK/SRCLRCK pin of AK7782
00 : AK4118A

01 : SMUX1

10 : SMUX2

11:LOW

D[3:2] SRC2-CLK

Input clock source to SRC2BICK/SRC2LRCK pin of AK7782
00 : AK4118A

01 : SMUX1

10 : SMUX2

11:LOW

<KM106200>
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[AKD7782-A]

D[1:0]

AK4118A-CLK

I/0 clock setup of AK4118A
00 : Input

01 : AK7782-CLK

10 : SMUX1-CLK

11: SMUX2-CLK

ADDRESS : 02

Table 8. FPGA Setting Table 2

Bit

Function

Description (Check Box only)

D[15]

AK4118A-PDN

High/Low setup of AK4118A’s PDN pin
Default : H

D[14]

DAC-PDN

High/Low setup of AK4359’s PDN pin
Default : H

D[13]

PADRSTN

High/Low setup of AK7782’s PADRSTN pin
Default : L

D[12]

PSRCRSTN

High/Low setup of AK7782’s PSRCRSTN pin
Default : L

D[11]

PDSPRSTN

High/Low setup of AK7782’s PDSPRSTN pin
Default : L

D[10]

PCKRSTN

High/Low setup of AK7782’s PCKRSTN pin
Default : H

PSRCSMUTE

High/Low setup of AK7782’s PSRCSMUTE pin
Default : L

TESTI1

High/Low setup of AK7782’s TESTII pin
Default : L

TESTI2

High/Low setup of AK7782’s TESTI2 pin
Default : L

JX0

High/Low setup of AK7782’s JXO0 pin
Default : L

Reserved

ADDRESS : 03

Table 9. FPGA Setting Table 3

Bit

Function

Description

D[15:14]

SMUX1-CLK

I/O clock setup of SMUX1
00 : Input

01 : AK7782-CLK

10 : AK4118A-CLK

11 : SMUX2-CLK

D[13:12]

SMUX2-CLK

I/O clock setup of SMUX2
00 : Input

01 : AK7782-CLK

10 : AK4118A-CLK

11 : SMUXI1-CLK

D[11:9]

SMUXI1-DAT2

Output data source to DAT2 pin of SMUX PORT1
000 : SDOUT1
001 : SDOUT2
010 : SDOUT3
011 : SDOUT4
100 : SDOUTS
101 : SDOUT6
110 : SDOUT7
111 : SDOUTA

D[8:6]

SMUX2-DAT2

Output data source to DAT2 pin of SMUX PORT2
000 : SDOUT1
001 : SDOUT2
010 : SDOUT3

<KM106200>
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[AKD7782-A]

011 : SDOUT4
100 : SDOUTS
101 : SDOUT6
110 : SDOUT7
111 : SDOUTA

D[5:4]

CAD[1:0]

High/Low setup of AK7782’s CAD1,CADO pin
00 : Low, Low
01 : Low, High
10 : High, Low
11 : High, High

DAC-OUT1

Output data source to DACI1
0:SDOUT1
1 : SDOUTS5

DAC-OUT2

Output data source to DAC2
0:SDOUT?2
1: SDOUT6

DAC-OUT3

Output data source to DAC3
0:SDOUT3
1 : SDOUT7?

DAC-OUT4

Output data source to DAC4
0: SDOUT4
1: SDOUTA

AK4118A Setting Table:

Table 10. FPGA Setting Table 4

Function

Description

MCLK

Frequency of main clock output from AK4118A
00: 265fs
01: 256fs
10: 512fs
11: 128fs

CM

Master clock operation mode of AK4118A
00: CM =00
01: CM =01
10: CM =10
11:CM=11

DIF

Audio I/0 format of AK4118A
000: 16bit Right( O )

001: 18bit Right( O)

010: 20bit Right( O )

011: 24bit Right( O)

100: 24bit Left(O)

101: 24bit 12S( O )

110: 24bit Left(1)

111: 24bit 12S(1)

<KM106200>
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(5) “SCRIPT” Dialogue

B AK7782 Control Software

Download | REGT | REG2 | REGS | REG4 | REGS | REGE | FPGAT | FRGAZ | DAG

[AKD7782-A]

=10 ]

SCRIPT AddressData

Register

IDS P_Check.txt

Repeat |

[SGRIPT]
RIL

| FPGAMERTE
00000
] 0330
K0x2C000
aR000
RIH

TA0mS
00 001
001,000
W 002 000
003 000
W 004,050
W 008, 0500
006,000
W07 000
008000
009000
W A DI
W0 B D0
WD CG D0
WD D Dk 00
W0 E, 000
W0 000
W0 D000
001,000
W0 D2 000
W0 D3.0x00
004,000
01 D5, 000
0 D, 000

-

READ |

Control IFF Operating Fun

|I20 IPDN Fin | DSF

Reset Reszet Releaze

aD | SRC ” CGK Board Initl EXIT I

Figure 13. “SCRIPT” Dialogue

As the script file is selected, it will be executed directly. If [Repeat] button is clicked, the selected script file will be

executed once again.

Command Description
[SCRIPT] Header of script file. The script file will be compiled to error without this header.
REX N The content after semicolon is ignored as comment.
W,<address>,<data> Write data to register. Both address and data must be BYTE (8bit).
W,0xC0,0x00

WL,<command>,<address>,<data>,...
WL,0x82,0x0022,0x4000,0x4000,0x4000

Write data continuously. It can be used when CRAM is running.
The command must be BYTE (8bit) and the data below must be WORD (16bit).

WS, <command>,<address>,<data>,...
WS,0x81,0x00,0x22,0x40,0x00,0x40,0x00

Write data continuously. It can be used when CRAM is running.
The command, address and data must be BYTE (8bit).

RI :H/RI :L Init Reset

RA:H/RA:L RD:H/RD:L ADC Reset DSP Reset
RR:H/RR:L RC:H/RC:L SRC Reset CK Reset
D,<address>,<data> Write data to AK4118A.

X,<address> <data>

Write data to the registers of FPGA.

A,<address> <data>

Write data to the registers of AK4359.

P,<message>

Show message and pause the processing of script.

T,<wait>
T,50mS

Wait some milliseconds.
When actual operation, it is possible to wait longer than this.

LP1:<filename> / LP2:<filename>

Download program file to DSP1/DSP2.

LCl1:<filename> / LC2:<filename>

Download CRAM file to DSP1/DSP2.

LO1:<filename> / LO2:<filename>

Download OFREG file to DSP/DSP2.

<KM106200>
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[AKD7782-A]

Measurement Results

[Measurement condition]
+ Measurement unit

+ MCKI : 12.288MHz

+ BICK : 64fs

- fs : 48kHz, 96kHz

- Bit : 24bit

* Measurement Mode : CKM Mode 0, Master Mode
+ Power Supply :+12V, GND

+ Input Frequency : 1kHz

* Measurement Frequency

+ Temperature

: Room

[Measurement Results]

: Audio Precision, System two Cascade

: 20 ~ 20kHz@48kHz, 20Hz ~ 40kHz@96kHz

1. ADC1
Result .
Unit
Lch | Rch o
ADCI1 : AIN1(Differential) => ADC1 => SDOUTA1
S/(N+D) fs = 48kHz (-1dBFS) 90.4 90.3 4B
fs = 96kHz (-1dBFS) 87.5 87.4
DR fs = 48kHz (-60dBFS, A-Weighted) 96.1 96.1 dB
fs = 96kHz (-60dBFS) 92.3 92.2
SN fs = 48kHz (A-weighted) 96.2 96.1 4B
fs = 96kHz 92.3 92.3
2. ADC2
Result .
Unit
Lch | Rch o
ADC2 : AINI(Differential) => ADC2 => SDOUTAI
S/(N+D) fs = 48kHz (-1dBFS) 90.2 90.2 4B
fs = 96kHz (-1dBFS) 87.3 87.3
DR fs = 48kHz (-60dBFS, A-Weighted) 96.0 96.1 B
fs = 96kHz (-60dBFS) 92.3 92.4
S/N fs = 48kHz (A-weighted) 96.2 96.2 4B
fs = 96kHz 92.4 92.4
3. ADCM
Result Unit
ADCM : ADCM => ADCM => SDOUT7
S/(N+D) fs = 48kHz (-1dBFS) 88.5 4B
fs = 96kHz (-1dBFS) 87.0
DR fs = 48kHz (-60dBFS, A-Weighted) 95.5 B
fs = 96kHz (-60dBFS) 91.5
fs = 48kHz (A-weighted) 95.6
S/N dB
fs = 96kHz 91.6
<KM106200>
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[Plot Data]

1. ADC1 (fs=48kHz)
AK7782 AIN1=>ADC1=>SDOUTA1 FFT
[fs=48kHz, fin=1kHz, -1dBFS]
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Figure 14. ADC1 — FFT (-1dBFS) [fs=48kHz]

AK7782 AIN1=>ADC1=>SDOUTA1 FFT
[fs=48kHz, fin=1kHz, -60dBFS]
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Figure 15. ADC1 — FFT (-60dBFS) [fs=48kHz]
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+0

AK7782 AIN1=>ADC1=>SDOUTAL1 FFT

[fs=48kHz, No Signal]

[AKD7782-A]
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Figure 16. ADC1 — FFT (No Signal) [fs=48kHz]

AK7782 AIN1=>ADC1=>SDOUTA1 THD+N vs. InputLevel

[fs=48kHz, fin=1kHz]
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Figure 17. ADC1 — THD+N vs. InputLevel [fs=48kHz]
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-60

[fs=48kHz, fin=-1dBFS]

[AKD7782-A]

AK7782 AIN1=>ADC1=>SDOUTA1 THD+N vs. InputFrequency
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Figure 18. ADC1 — THD+N vs. InputFrequency [fs=48kHz]

AK7782 AIN1=>ADC1=>SDOUTAL Linearity
[fs=48kHz, fin=1kHz]
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Figure 19. ADC1 — Linearity [fs=48kHz]
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AK7782 AIN1=>ADC1=>SDOUTAI1 Freguency Response
[fs=48kHz, fin=-1dBFS]
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Figure 20. ADC1 — Frequency Response [fs=48kHz]

AK7782 AIN1=>ADC1=>SDOUTAL1 Crosstalk
[fs=48kHz, fin=-1dBFS]
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Figure 21. ADCI — Crosstalk [fs=48kHz]
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2. ADCI1 (fs=96kHz)
AK7782 AIN1=>ADC1=>SDOUTA1 FFT
[fs=96kHz, fin=1kHz, -1dBFS]
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Figure 22. ADC1 — FFT (-1dBFS) [fs=96kHz]

AK7782 AIN1=>ADC1=>SDOUTA1 FFT
[fs=96kHz, fin=1kHz, -60dBFS]
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Figure 23. ADC1 — FFT (-60dBFS) [fs=96kHz]
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AK7782 AIN1=>ADC1=>SDOUTAL1 FFT

[fs=96kHz, No Signal]
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Figure 24. ADC1 — FFT (No Signal) [fs=96kHz]

AK7782 AIN1=>ADC1=>SDOUTA1 THD+N vs. InputLevel

[fs=96kHz, fin=1kHzZ]
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Figure 25. ADC1 — THD+N vs. InputLevel [fs=96kHz]
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AK7782 AIN1=>ADC1=>SDOUTA1 THD+N vs. InputFrequency
[fs=96kHz, fin=-1dBFS]
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Figure 26. ADC1 — THD+N vs. InputFrequency [fs=96kHz]

AK7782 AIN1=>ADC1=>SDOUTAL Linearity
[fs=96kHz, fin=1kHzZ]
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Figure 27. ADC1 — Linearity [fs=96kHz]
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AK7782 AIN1=>ADC1=>SDOUTA1 Freguency Response
[fs=96kHz, fin=-1dBFS]
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Figure 28. ADC1 — Frequency Response [fs=96kHz]

AK7782 AIN1=>ADC1=>SDOUTAL1 Crosstalk
[fs=96kHz, fin=-1dBFS]
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Figure 29. ADCI — Crosstalk [fs=96kHz]
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3. ADC2 (fs=48kHz)
AK7782 AIN1=>ADC2=>SDOUTA1 FFT
[fs=48kHz, fin=1kHz, -1dBFS]
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Figure 30. ADC2 — FFT (-1dBFS) [fs=48kHz]

AK7782 AIN1=>ADC2=>SDOUTA1 FFT
[fs=48kHz, fin=1kHz, -60dBFS]
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Figure 31. ADC2 — FFT (-60dBFS) [fs=48kHz]
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AK7782 AIN1=>ADC2=>SDOUTA1 FFT
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Figure 32. ADC2 — FFT (No Signal) [fs=48kHz]

AK7782 AIN1=>ADC2=>SDOUTA1 THD+N vs. InputLevel
[fs=48kHz, fin=1kHz]
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Figure 33. ADC2 — THD+N vs. InputLevel [fs=48kHz]
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AK7782 AIN1=>ADC2=>SDOUTAL THD+N vs. InputFrequency
[fs=48kHz, fin=-1dBFS]
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Figure 34. ADC2 — THD+N vs. InputFrequency [fs=48kHz]

AK7782 AIN1=>ADC2=>SDOUTAI1 Linearity
[fs=48kHz, fin=1kHz]
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Figure 35. ADC2 — Linearity [fs=48kHz]
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AK7782 AIN1=>ADC2=>SDOUTA1 Freguency Response
[fs=48kHz, fin=-1dBFS]
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Figure 36. ADC2 — Frequency Response [fs=48kHz]

AK7782 AIN1=>ADC2=>SDOUTAL1 Crosstalk
[fs=48kHz, fin=-1dBFS]
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Figure 37. ADC2 — Crosstalk [fs=48kHz]
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4. ADC2 (fs=96kHz)
AK7782 AIN1=>ADC2=>SDOUTA1 FFT
[fs=96kHz, fin=1kHz, -1dBFS]
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Figure 38. ADC2 — FFT (-1dBFS) [fs=96kHz]

AK7782 AIN1=>ADC2=>SDOUTA1 FFT
[fs=96kHz, fin=1kHz, -60dBFS]

+
o

b

)

KR
o

R
=)

W
S

A
(=)

o O
S o

.
o

NOTMMm o
o)
o

©
S

8 mrwlﬂw ARRNARA AR A RN A AR AR

-100
-110
-120

-130

-140

50 100 200 500 1k 2k 5k 10k 20k 40k
Hz

Figure 39. ADC2 — FFT (-60dBFS) [fs=96kHz]
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Figure 40. ADC2 — FFT (No Signal) [fs=96kHz]
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Figure 42. ADC2 — THD+N vs. InputFrequency [fs=96kHz]
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Figure 44. ADC2 — Frequency Response [fs=96kHz]
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Figure 45. ADC2 — Crosstalk [fs=96kHz]
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Figure 46. ADCM — FFT (-1dBFS) [fs=48kHz]
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Figure 47. ADCM — FFT (-60dBFS) [fs=48kHz]
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Figure 48. ADCM — FFT (No Signal) [fs=48kHz]
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AK7782 AINM=>ADCM=>SDOUT7 FFT
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Figure 54. ADCM — FFT (-60dBFS) [fs=96kHz]

AK7782 AINM=>ADCM=>SDOUT7 FFT
[fs=96kHz, No Signal]

+0
-10
-20
-30
-40
-50

i)

N\

-60
-70
-80
-90
-100

(720 s Wvs =]

-110
-120

-130

MMMW
-140

20 50 100 200 500 1k 2k 5k 10k 20k 40k
Hz

Figure 55. ADCM — FFT (No Signal) [fs=96kHz]
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AK7782 AINM=>ADCM=>SDOUT7 THD+N vs. InputLevel
[fs=96kHz, fin=1kHz]
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Figure 56. ADCM — THD+N vs. InputLevel [fs=96kHz]
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Figure 57. ADCM — THD+N vs. InputFrequency [fs=96kHz]
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Figure 58. ADCM — Linearity [fs=96kHz]
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