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1. Introduction

Welcome

Congratulations, and thank you for purchasing the Digital Audio Denmark AX24 audio converter. The
AX24 is an extremely powerful 8-channel audio converter for independent simultaneous analog-to-digital
(A/D), and optional digital-to-analog (D/A) conversion. The AX24 has a modular structure enabling the
use of up to 7 I/O modules.

For a more detailed description of the AX24 , please look at the Digital Audio Denmark website
www.digitalaudio.dk.

General introduction

AX24 is a combined PCM/DSD/DXD Multi-channel Converter having an 8 channel integrated AD-DA
interface offering the latest in chip- and digital signal processing technology. AX24 one of the most ad-
vanced and sonically pure converter ever developed.

The sample rate capabilities of this unit allow for 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz, 192 kHz,
DSD 1-bit 64FS, DSD 1-bit 128fs and even supports the new Philips DXD (Digital eXtreme Deynition)
24 bit, 352.8kHz format for SACD production. AX24 thus has all relevant formats for audio conversion in
standard PCM applications, as well as the high deynition audio applications like SACD and DVD-A.

AX24 must be controlled via a simple RS422 link using the DADman PC remote control software.

The modular design of the AX24 offers 8 channels of Ato D conversion with the option of inserting up to
two 4 channel D to A cards resulting in the most cost-effective means of achieving 8 channels of AD-DA
in 1-bit DSD.

A range of audio interfaces for external equipment are available including MADI, SDIF3, AES-EBU and
TDIF.

Before you start

b Place your AX24 on a hard and dry surface or mount it into a 190 rack, and leave plenty of room
for ventilation.

A In order to meet the EMC requirements of directives 89/336/EEC and 93/68/EEC, and in order to
obtain the high performance the AX24 is capable of, you must use good quality correctly shielded
cables for all external connections when installing the AX24. For the power connection, a
normal unshielded power cable with a proper ground can be used.

b Make sure that your sound system is at a safe volume level.

The following sections describe how to get started with installing and operating your AX24.

2. Control software installation

2.1 PC recommendation

The DADman control program operates on any Pentium computer with Windows XP installed and needs
one free USB or RS422 port.
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2.2 Program installation

This section will take you through the installation procedure for the DADman PC software program.

The AX24 is controlled from a PC via RS422. Three solutions for this can be provided by Digital Audio
Denmark.

1. VScom USB USB I/O adapter with one RS422 break out (one RS422 output).
2. VScom USB USB I/0 adapter with four RS422 break out (four RS422 outputs).
3. Antona RS232 to RS422 converter (RS232 from the computer com port)

VScom USB to RS422 1/O adapter from Easy Sync Ltd.:

A Install the USB driver software provided on the Easy Sync driver CD .
It is recommended to yrst connect the USB link between the computer and the VScom USB I/O
adapter, then follow the instructions, if any, generated by Windows XP. If/when prompted for the
driver yle, choose the driver from the CD. Do not connect the AX24 to the USB/RS422 converter
during this software installation. Windows may install the driver automatically.

Antona RS232 to RS422 converter

A The Antona RS232 to RS422 converter does not need additional software. Please look at the Ap-
pendix filnterface Speciycationso to check pin-outs for the connection between the Antona RS232
to RS422 converter and the AX24.

The DADman remote control program

Install the DADman program from the CD provided by following the instructions on the screen.

2. Create a shortcut for the DADman program on the desktop (ynd the DADman icon: Start/All
Programs/DADman/dadman.exe. Press Ctrl and drag the icon to the desktop).

3. Double-click on the DADman icon.

4. In the top-left corner of the browser pane there is a + marked entry iCommunications portsé. Click

on the + in order to see the different communication ports on the computer.

=

In the example below one Easy Sync USB to four RS422 converter is connected to the computer.

{#]DADmMan o ] |

File Help

r;y' Communications Port [COMZ]
ry UISE Serial Part [COM12)

"5 USB Serial Part (COM13]
- UISB Serial Pott [COM14] — r .
5 USB Serial Port [COM15] ) ! ) ' i < '

DARDman

The software for the USB to RS422 converter and the DADman PC program is now installed correctly.
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3. Hardware Installation

This section will take you through installation of your AX24. We will describe how to connect the analog
and digital audio cable, and how to mount additional /0O modules.

3.1 Rear Panel

Installing I/O cards

If you need to install or change an 1/0O module the following procedure must be used.

Place the AX24 on a dry, steady, horizontal surface. Turn off the power and remove all cables. On the
rear panel of the AX24 there are 7 slots for I/O card mounting. The remote control module must always
be installed in the converter. Free slots are ytted with Blanking Plates.

A drawing of the Rear Panel can be seen below:
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There are 2 different sizes of I/O modules: 1-slot modules and 2-slot modules. Decide where to place the
module. (When mounting a 2-slot I/O module ensure there are 2 free slots, one above the other, on the
back panel of the AX24.)

To remove blanking plates for I/O module slots, remove the 2 screws at each side of the plate. Use a
posidrive screwdriver (no. 1). Only remove the number of blanking plates necessary to yt the I/O module.
All slots must be covered with a blanking plate or have an I/O module ytted before the unit is powered up.

It is very important to carefully insert the I/O card horizontally into the AX24. There are 3 guides inside the
AX24 to help guide the 1/O card correctly into place. Do not use force in any way to insert the I/O card.
This may damage the card.

When the cover plate of the I/O card covers the hole created by removing the blanking plate, the 2 (1
slot) or 4 (2 slots) screws from the blanking plate are used to secure the 1/O card. Tighten the screws
carefully and be careful not to damage the threads.

The I/O card is now properly installed.
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Connecting the analog audio cables

Turn down the sound system volume, before rigging the AX24is analog audio cables. On the right side of
the rear panel, you will ynd 8 balanced XLR input connectors marked 1 to 8. These analog inputs corre-
spond to the 8 channels, and can be used to connect a balanced line input signal (+12 to +30 dBu).

The input level can be adjusted using the small adjustment screw next to the XLR input connectors.

If any of your 1/0O cards are DA modules, you should also connect the balanced XLR connectors at this
point.

Connecting the digital audio cables

If one or more I/O card is a digital audio interface, you should also connect the relevant cables to the
appropriate connectors.

Connecting the digital sync input/output

On the left side of the rear panel, you will ynd the Word Clock external synchronisation input and output
connectors marked WC in and WC out, the AES 11 input connector marked AES11 in and the Video
Black and Burst input connector marked Video in.

If you wish to synchronise your AX24 to a WordClock signal, connect this signal to WC in through the
BNC socket. The Word Clock signal can be 44.1, 48, 88,2 or 96 kHz +/- 10%.

If you want to use AES11 as external source for synchronising for the AX24 connect an AES11 signal to
the XLR connection market AES11 in.

To synchronise the AX24 to a Video Black and Burst signal connect the signal to the Video in socket with
a BNC cable.

To use the AX24 as master studio clock for other units, connect these units using a BNC cable to WC
out. The AX24 will generate a synchronising signal with the same frequency used for the A/D or D/D con-
version with a precision better than 10 ppm.

The Word Clock output can alternatively serve as SuperClock output. In the DADman program you
choose between WordClock and SuperClock output for the BNC WC out connector.

There will always be a signal on WC out. Either a WordClock or a SuperClock signal. This means that
the AX24 can convert a Video Black Burst or an AES11 signal to a WordClock or a SuperClock signal.

Connecting the Power Cable

The AX24 runs on 90-260 V, 50-60 Hz AC voltage. Excessive voltages can seriously damage the
AX24, so make sure that your AC power matches the voltage of your AX24.

When you connect the power, use the cable you received with your AX24 and plug it into a grounded
outlet. For safety and EMC reasons, and to prevent audio hum, the system must be properly grounded.

Connecting the RS422 cable for remote control

The AX24 must be controlled from a PC via RS422. Digital Audio Denmark can provide one of three
alternative solutions.

1. Easy Sync USB to one RS422 break out (one RS422 output).
2. Easy Sync USB to four RS422 break out (four RS422 outputs).
3. Antona RS232 to RS422 converter (RS232 from the computer com port)

10
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The pin-out at the Easy Sync USB to RS422 converter is equivalent to the AX24 RS422 connector pin-
out. In this case simply connect the USB cable between the Easy Sync USB to RS422 converter and a
USB port on the computer, and connect the AX24 RS422 input to the output of the Easy Sync converter
using a one-to-one RS422 cable.

RS422 can be used for communication between the AX24 and the computer to a maximum distance of
100 meters.

3.2 The front panel

When you have connected the power, the RS422, and the audio cables, set the main switch on the rear
panel to 1 (on) and press the power button on the front panel in order to turn on the AX24.

Sample rate
Channel status Synchronization  Unit ID
O) @
!:'.QL!UD.OLB Bom o8 B B ® @ 8 B 2 .
O) ©

After start-up the AX24 will perform an internal calibration for about 20 seconds. This is indicated by a
dot in the LED display blinking. It is recommended to leave the AX24 on for approximately 5 minutes in
order to warm up, and then to change the sample-rate in the DADman program (e.g by setting the AX24
to internal sync. mode, and changing the sample rate). This will cause the converter to recalibrate, and
improve the dynamic range by 1 to 2 dB.

The AX24 has a non-volatile memory system (EEPROM) enabling the converter to remember the active
settings. After a power up, the AX24 will restore the settings to the same state as when it was turned off.
The settings of the AX24 are stored in the EEPROM approximately 3 min after a settings change has
been made via DADman. This way the EEPROM will have a lifetime of more than 10 Years.

LED{s and Unit ID at the front panel

On the front panel there are a number of LEDis showing AD input overload (1 sample overs) , AD input
activity (- 40 dBfs), DA activity, and DA carrier for each of the 8 channels.

The Sample rate, the Synchronisation source, the Synchronisation alarm, DA unlocked, and
Communication active are also indicated by LEDts.

The Synchronisation alarm LED indicates if the sync signal is not availabe or if it is out of range in
relation to the supported sample frequencies. The DA unlocked alarm indicates if the Ato D and D to A
sample frequencies differ.

11
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At the right-hand side of the front panel an alphanumeric display shows a unit ID. Multiple
converters with different Unit IDis can be controlled from the DADman program at the same time.
The Unit ID is set in the DADman program.

4. DADman control program

DADman is a generic software program that can control all the remote controlled audio converters
manufactured by DAD. Thus, different models of converter can be connected at the same time.
When a connection is established between the DADman program and the converters, the DADman
program will investigate the connected converters and upload the converter settings into the
DADman program.

By double clicking on the different communication port entries or clicking on the small + to the left
of each Communication port entry, the DADman program will establish communication between the
program and the connected converters.

If the connection is established successfully an icon and a text corresponding to the AX24
converter will appear. If no converter is attached to the selected communication port, the text: no
units will appear.

{»|DADman o[]S}
File Help

Er;y" Communications Ports

7 Comrunications Part [COM1]
[ Communications Port [COR 2]
EIF‘»yi USE Serial Port [COM12)
RS Il it |0 16, Default

En_l»yf IUSB Srial Port [COM13) d ‘
=K <nounits > ‘ J | l | J I l l J l
n_l»yi USE Serial Port [COM14)

. b UISB Serial Port [COM15)

|»

DARDman

4| | »

A
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By right-clicking on the converter icon (or text) it is possible to:

=

‘»]DADMan
File Help

i =10l x|

Open a remote control window in the DADman program for the corresponding AX24.
Synchronise the user settings between the DADman program and the corresponding converter.
However, this also happens automatically when the connection between the DADman program
and the corresponding AX24 is established, or if the connection is interrupted, and re-
established.
Set the Properties for the connected AX24.

Copy and/or paste user settings between different converters.

E(F‘gi Communications Ports
FV Communications Port (COM1)
F\) Communications Pot [COM2)
.5 USB Seiial Port [COM12)

2l

DADman

DADmMman

-
N

If you click on Properties a new window will open. Here you can see the serial number for the connected
converter and you can set the unit number and unit name which will appear in the DADman program. In a
multi channel setup with many converters it might be an idea to call the converters Ch. 1-8, Ch 9-16 and

SO on.

It is also possible to change the unit ID number and the unit name for the corresponding converter. The
unit ID is always shown at the front panel of the AX24.

Note that the serial number of the AX24 is yxed in the unit, and can not be changed. The number
corresponds to the number written on the converter serial number label.

0o

000000000n0moen
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{3]DaDman L

File Help
Err_lni Communications Ports

=10l x|

USE Serial Port (COM12)
= Agion, 1D: 16, Default
= % USB Serial Port (COM13)
’x < no uriks >

i 5 USB Serial Part (COM14)
" 5 1B Serial Port [COM15)

(;yi Communications Port [COM1)
(;yi Comrunications Port [COMZ2)

W, A, —

Unit Properties

Unit1D [ts
Unit Mame IDefauIt

Serial Number

[iong - [oor - [ois
Cancel |

X

1GMN

IZT 211100

If more than one converter is controlled from the DADman program, the different windows for each

converter can be arranged by moving the windows inside the DADman program window.

It is possible to save the DADman program settings and to load previously saved settings. Click on File
and choose between Open, Save and Save As in the menu. The Save command will save all settings

in DADman program. The Open command will open a previously saved setting. The settings are only
applied to the converters if they correspond to the converter serial number or the general conyguration of

the converter. If settings are not applied DADman will issue a warning.

=] “_y USE Serial Port [COM13)
x < no urits >

USE Serial Part [COM14)
“_y USE Serial Port [COM15)

DARDman

DADman

{s]DADMan L o =]
File Help
Open... tions Parts
Save hications Port [COM1]
Save As... hications Port [COM2)
- Erial Part [COM1Z)
Exit on, 1D: 16, Default

14
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5. Analog interfaces

5.1 Analog Inputs

The input level can be precisely adjusted on the rear panel of the AX24. Please note that the setting
potentiometers are delicate and must be operated with care. Only trained personnel should undertake

this work. Note that the warranty of the unit does not cover damage to these controls.

0000000000 00D0000me00o00
0000000000Im0000 0

— O, 00000 (eeooo) 000000
O ooooo],  FHHHH
=
=| © (e]
=) ogn ooom |O (oS}
Q
[e] oflo
o olfo o

Adjusting the Line Input

The Input line level can be adjusted between +12 and +30 dBu. In the DADman program system menu
the maximum line level can be set to the range 12 to 21 dBu or 21 to 30 dBu.

Use the back-panel multi-turn adjustment screws in order to yne tune the maximum input level within the
range +12 and +21 dBu, or +21 and +30 dBu.

Turn the adjustment screw clockwise in order to raise the analog input gain or turn the adjustment screw
counter clockwise in order to lower the analog input gain.

5.2 Analog output module

Adjusting the Line Output

The analog line output can be adjusted between +12 09 S S ° o
(¢] (¢] (¢] (¢]
Opo <) o
0um [ [ i)

© 0oooo@oom
i I

Use the multi-turn adjustment screws on the back panel
in order to adjust the maximum output level.

DDDFDDZDDDDQED]D[D:
Turn the adjustment screw clockwise in order to 0OI000000000000 0

increase analog output level or turn the adjustment
screw counter clockwise in order to decrease analog

output level.

15
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6. Interface speciycations

6.1 RS422 control interface
In RS422 communication the AX24 must always be slave and the computer the master.

RS422 Pin out AX24:

Baud rate 19.2 Kbaud
Cable length: <100 meter
Connector Type: 9 pole D-Sub Female Oiod 0ioio

Pin 1: RX- (input)

Pin 2: RX+ (input) 0 o
Pin 3: TX+ (output)

Pin 4: TX- (output) Qoo goana
Pin 5: GND

Pin 6: NC

Pin 7: NC

Pin 8: NC

Pin 9: NC

For interfacing to the VScom/Easysync USB to RS422 1/O adapter a 1:1 male-femal 9 pin D-sub cable
must be used.

If you want to use an Antona RS232 to RS422 RS422 pin out for the Antona RS232 to RS422
converter for controlling the AX24, you will converter in master mode:
require a special cable between the AX24 and the Pin 1: GND Pin 6: NC
Antona converter. Pin 2: RX- Pin 7: RX+
Pin 3: TX+ Pin 8: TX-
Pin 4: NC Pin 9: +V
Pin 5: GND

6.2 8 ch TDIF digital /O module

The 8 channel TDIF I/O module makes it possible TDIF I/O Speciycations:
to interface to equipment with a standard Tascam

TDIF interface. The module fully supports the Connectors: 1 x 25-pin female D-sub
original TDIF 1 standard, the TDIF 96 extension Formats: TDIF-1, TDIF96, TDIF DS
as well as the TDIF double speed format. The Sample Rates: 44.1 to 96 kHz

module supports 8 channel I/O at 44.1 kHz or 96

kHz. TDIF 1/0 Pin out:

At 88.2 and 96 KHz the two TDIF interfaces are The pin out format of the D25 connector is

required if the TDIF mode is TDIF-1 or TDIF 96. In compatible with the TDIF-1 speciycation.
this case channel 1-4 is interfaced via connector

1, and channel 5-8 via connector 2. Rear plate

Only a single interface connection is needed for (00 0001
the TDIF DS mode, and in all three modes at 44.1
and 48 kHz sample rates. o&ﬂ ooooooooooooooooooooooooo/] 0 ox& ooooooooooooooooooooooooo/] 0o
TDIF mode is selected via DADman.

0 0o 0

16
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6.3 MADI digital I/O module

The MADI digital I/O module is capable of inter- Rear plate

facing the 8 AD and DA channels of the AX24 in

blocks of eight to any of the 56 channels available In Out

in the MADI format in standard mode or any of the O @ @ O
up-to 64 channels when operating in extended MADI I/0

mode. The allocation can be set independently
for input and output. The interface will pass all
unused channels from the input to the output con-
nector, with a latency of a few samples.

All module settings are made via DADman.

MADI I/0O Speciycations:

2 x BNC, 50 Ohm

AES10-96

Merging/Sony DSD64 mapping
Merging DXD mapping
Sample Rates: 44.1 to 192 kHz

Connectors:
Formats:

The physical connection is made via two BNC
connectors. One for input and one for output.

6.4 8 ch SDIF3 digital /O module

The 8 channel SDIF3 I/O module is able to inter- Rear plate
face al! 8 input and output ch@nngls of the AX24 S S - S _—
according to the SDIF3 speciycation. The connec- ‘1 / /
tion is made via two 25 pin female D-sub connec- o\\gooooooooooog//o 0\\oooooooooooo$/]°
tors. Each connector can interface 4 input and poocooococe] — 0000000000009
output channels. o | \__ e
W miin(a] 0iomo
SDIF3 /0 Speciycations: Pin out table
) Qoo 00000 000mo
Connectors: 2 x 25-pin female D-sub 0 0ooooo 0ooooo
Formats: DSD64 and DSD128 0 000000 EEEE}EE
. O 0ooomoo I
Sample Rate: 2.288 and 4.576 Mhz . e e —
0 ao ao
: . 0 oo ao
SDIF3 1/O Pin out: . e 100
0 oo oo
The connector is compatible with the Merging - R T
D25 to BNC break out cable. Interfacing can also 00 000 oo
be made directly to the Mykerinos cards by using 0o siinisly Oioo
a 1:1 male-male D-sub cable with 8 input and 8 o o o
output 50 Ohm coaxial cables iln 0oo 000
ao ooo ooo
ao ooo odo
ao ao ao
oo oo ao
ao oo oo
ao oo oo
ao ooo ooo
oo oog ooo
ao ooo ooo
ao ood odg
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