
DXR.1 Digital Audio Codec

SECTION

1..........INTRODUCTION......................................................................................... 3
........................DIGITAL SERVICES......................................................................... 3
........................WHAT COMES WITH THE DXR.1? .................................................... 3

2..........SETUP.................................................................................................... 4
........................DATA CONNECTION....................................................................... 4
........................POWER CONNECTION..................................................................... 4
........................AUDIO CONNECTIONS .................................................................... 5
........................CONTACT CLOSURE ....................................................................... 5
........................V.35 AND X.21 CONNECTIONS........................................................ 6
........................LEVEL ADJUSTMENTS...................................................................... 7
........................TERMINAL EQUIPMENT ................................................................... 8

3..........INTERNAL SETTINGS ................................................................................... 9

4..........TROUBLE SHOOTING .................................................................................. 11
........................DXR.1 LOOPBACK....................................................................... 11
........................TERMINAL ADAPTER OR CSU/DSU LOOPBACK .................................... 12
........................REMOTE LOOPBACK ...................................................................... 12

5..........TECHNICAL DETAILS................................................................................... 14
........................G.722 ALGORITHM...................................................................... 14
........................THEORY OF OPERATION ................................................................. 14
........................SYNCHRONIZATION ........................................................................ 15
........................ISDN AND SWITCHED 56 .............................................................. 16
........................INVERSE MULTIPLEXING.................................................................. 17
........................MIX-MINUS ................................................................................ 18

6..........APPLICATIONS .......................................................................................... 20
........................NETWORK DISTRIBUTION ................................................................ 20
........................AUTO RECORDING ........................................................................ 20
........................AUTOMATION TONES...................................................................... 20

7..........GLOSSARY............................................................................................... 22

SCHEMATICS



Comrex Corporation

2

DXR.1 Product Manual

3

About Comrex
Comrex has been building reliable, high quality broadcast equipment since 1961. Our 
products are used daily in every part of the world by networks, stations and program 
producers.

Every product we manufacture has been carefully designed to function flawlessly, 
under the harshest conditions, over many years of use. Each unit we ship has been in-
dividually and thoroughly tested. Most items are available off-the-shelf, either directly 
from Comrex or from our stocking dealers.

Comrex stands behind its products. We promise that if you call us for technical assis-
tance, you will talk directly with someone who knows about the equipment and will 
do everything possible to help you. 

Our toll free number in North America is 800 237-1776. Product information, 
along with Engineering Notes and User Reports, is available through our website at 
www.comrex.com. Our email address is info@comrex.com.
 
Warranty and Disclaimer
All equipment manufactured by Comrex Corporation is warranted by Comrex against 
defects in material and workmanship for one year from the date of original purchase, 
as verified by the return of the Warranty Registration Card. During the warranty 
period, we will repair or, at our option, replace at no charge a product that proves to 
be defective, provided you obtain return authorization from Comrex and return the 
product, shipping prepaid, to Comrex Corporation, 19 Pine Road, Devens, MA 01434 
USA. For return authorization, contact Comrex at 978 784-1776 or fax 978 784-1717. 

This Warranty does not apply if the product has been damaged by accident or misuse 
or as the result of service or modification performed by anyone other than Comrex 
Corporation. 

With the exception of the warranties set forth above, Comrex Corporation makes 
no other warranties, expressed or implied or statutory, including but not limited to 
warranties of merchantability and fitness for a particular purpose, which are hereby 
expressly disclaimed. In no event shall Comrex Corporation have any liability for 
indirect, consequential or punitive damages resulting from the use of this product. 

Copyright Notice
The Comrex proprietary code and licensed, third party proprietary code residing in 
and otherwise associated with this product are protected by copyright law and inter-
national treaties. Unauthorized reproduction or distribution of this product, or any 
portion of it, may result in civil and criminal sanctions, and will be prosecuted to the 
fullest extent of the law.

US Government Restricted Rights - Use, duplication, or disclosure by the US Govern-
ment is subject to restrictions set forth in subparagraph (c)(1)(ii) of the Rights in 
Technical Data and Computer Software clause at DFARS (48 CFR) 252.227-7013 or 
subparagraphs (c)(1) and (2) of the Commercial Computer Software-Restricted Rights 
clause at FAR (48 CFR) 52.227-19, as applicable.
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SECTION 1.                     INTRODUCTION       

The DXR.1 is a digital audio compression device designed for broadcast-
ers. It employs the ITU G.722 international standard to send and receive 
7.5 kHz audio at transmission rates of 56/64 kbps. This unit also pro-
vides a full 15 kHz bidirectional feed on 112/128 kbps circuit.

The DXR.1 works on any synchronous 56, 64, 112 or 128 kbps digital 
transmission system, including ISDN, Switched 56, Digital Data Service 
(DDS), Fractional T1, digital satellite links and wireless modems.

For part-time audio feeds, dial-up Basic Rate Installation (BRI) ISDN or 
Switched 56 (SW56) digital lines are ideal since they are billed at a low 
monthly cost, plus per minute usage which is not much more than stan-
dard analog lines. BRI ISDN is available throughout the world. SW56 is 
a North American òprecursoró to ISDN and both services work with one 
another.

Dedicated 56 kbps or 64 kbps telephone lines (point to point) have 
been available for quite some time. They may provide a significant cost 
savings for applications that require full time or near full time exchange 
of audio. In North America, this is known as Digital Data Service (DDS). 
Sometimes, Fractional T1 (or E1) is available. This service provides a 
dedicated link with higher data rates. Portable satellite earth stations 
and wireless modems may also be used with the DXR.1. Comrex has an 
extensive engineering note library describing these applications. Contact 
us for further details.

Note: External terminal equipment is necessary to connect the DXR.1 
with the data channel. Please refer to page 8 for more information on 
terminal equipment.

The following items are shipped with a new DXR.1:

(1) A/C power cord
(1) DB25 male to DB25 female cable
(1) Operating manual
(1) Warranty card (Please fill out and return.)

DIGITAL SERVICES

WHAT COMES WITH THE 
DXR.1?
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SECTION 2.                     SETUP

POWER CONNECTION

DATA CONNECTION This connection is made between the Terminal Adapter or CSU/DSU and 
the DXR.1 back panel. This is done through the DATA IN/OUT connector. The 
DB25 (25 pin) connector using the EIA530 protocol is the standard data 
port. Assuming your terminal equipment uses this same connector, you will 
need a 25 pin straight-through cable (provided by Comrex) to connect to 
this port. The pin-out of the DB25 connector is:  

                       Pin #                          Function
                       1                                 Shield 
                       2                                 TX Data A
                       3                                 RX Data A
                       7                                 Ground
                       9                                 RX Clock B
                       12                               TX Clock B
                       14                               TX Data B
                       15                               TX Clock A
                       16                               RX Data B
                       17                               RX Clock A
                       20                               DTR A
                       23                               DTR B
                       24 is reserved. Do not connect to it.

If your terminal equipment uses a protocol other than EIA530, a converter 
cable will be required. Optional adapter cables for V.35 and X.21 connec-
tions are available through Comrex. If you want to construct your own 
adapter cables, the pin-outs are on page 6. 

Note: Simply because terminal equipment uses a 25 pin D connector does 
not mean that it uses EIA530. Implementations of this sort vary widely. 
Check that the equipment specifically mentions EIA530 or RS530 as the 
protocol for its data port. Otherwise, it will not work.

The power connection is on the back panel of the DXR.1. The unit is 
switch selectable for either 115 VAC/60 Hz or 230 VAC/50 Hz. The switch 
is located on the inside of the unit, on the printed circuit board and is 
shipped from the factory in the 115VAC/60Hz position.  

To change the setting, first make sure the unit is unplugged. Open the 
DXR.1 case by removing the four screws on each end of the unit and the 
ten screws on the top. The power selection switch is located directly be-
hind the power connection. For 230 VAC/50 Hz, ò230VACó will be revealed. 
You must also change the fuse from a 160 mA slo-blo fuse to an 80 mA slo-
blo fuse. 
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To change the fuse, open the cover on the fuse box directly to the right of 
the power connection. Turning the cover 1/4 turn will allow you to access 
the fuse. Make sure the correct power is selected. The wrong decision 
can destroy your unit.

Connect your feed to the AUDIO IN plug. This connection is made through a 
3-pin XLR female plug with the following pin-outs:

                       Pin #              Function
                      1                     Ground
                      2                     Balanced audio high
                      3                     Balanced audio low

It is best when using professional audio gear to connect everything togeth-
er using balanced audio connections. Sometimes, however, it is unavoid-
able to connect to consumer equipment with unbalanced connections. If 
you must use unbalanced audio, here's how to connect to the DXR.1:

           Inputs:                       Pin 2 to audio high, pins 1 and 3 to ground
           Outputs:        Pin 2 to audio high, pins 1 and 3 to ground

The AUDIO OUT is via a 3-pin XLR male connector with the same pin-outs as 
the AUDIO IN connector.

Note: The codec provides two distinct and separate channels. You are 
transmitting to the receive end through the AUDIO IN XLR connector and 
the receive end may be feeding cues or other programming back to you 
through the AUDIO OUT XLR connector. Therefore, the AUDIO OUT channel 
is used to hear what is being sent to you, not what you are sending. For 
more on this, see the  òApplicationsó section on pages 20-21.

A CONTACT CLOSURE jack is located on the back panel. This is available for 
controlling other equipment, such as starting a tape recorder or turning on 
certain cue lights. The contact closure is a 1/8ó mini jack, and the contact 
is completed when the READY LED lights up. More information on the use 
of this jack is available in the òApplicationsó section on pages 20-21. The 
contact closure connection is not designed to switch high power connec-
tions. DO NOT connect AC power through the contact closure connection. 
The switch is designed to carry low voltage (5-15V at low current ñ less 
than 50 mA). If this connection is required to switch a high power device 
(on-air light, selenoid, etc.), buffer it externally with a low control voltage 
DC relay.

CONTACT CLOSURE

AUDIO CONNECTIONS
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Pin Connections for Comrex EIA530 (DB-25) to V.35 Cable

EIA530 (DB-25F)   Signal                                          V.35 (34-pinM)  
                                                                                          
1                               Shield                                              A 
2                               Transmit Data A                              P 
3                               Receive Data A                                R 
7                               Ground                                           B 
9                               Receive Clock B                               X 
12                             Transmit Clock B                            AA 
14                             Transmit Data B                                              S 
15                             Transmit Clock A                             Y 
16                             Receive Data B                                T 
17                             Receive Clock A                               V 
24                             Data Terminal Ready                       H 

Pin Connections for Comrex EIA530 (DB-25) to X.21 Cable

EIA530 (DB-25F)   Signal                                          X.21 (DB-15M) 

2                               Transmit Data A                               2 
20                             Data Terminal Ready A / Control     3 
3                               Receive Data A                                4 
6                               Data Set Ready A / Indication          5 
15, 17                       Clock A                                            6 
7                               Ground                                           8 
14                             Transmit Data B                                              9 
23                             Data Terminal Ready B / Control    10 
16                             Receive Data B                                11 
22                             Data Set Ready B / Indication         12 
9, 12                         Clock B                                           13 
1                               Shield, Ground                               Shell 

V.35 AND X.21 CONNECTIONS
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With audio being fed into the system, look at the PEAK light on the front 
panel. This red light should be flashing occasionally. There is no set pat-
tern for the flashing, but if it is flashing about 15% of the time, your audio 
should be received in good fashion. If the light is on constantly, your 
audio will probably sound clipped and distorted. If the light is not on 
at all, the level you are sending will be too low, and you may have noise 
problems.

The solution to both of these problems is to adjust the level. The adjust-
ment is done on the equipment feeding the audio ñ mixer, tape machine, 
etc. The DXR.1 is shipped with the audio input and output level set to 0 
dBu. If required, it may be adjusted to either -10 or +10 dBu. This is done 
via internal jumpers. Refer to the òInternal Settingsó section on pages 9-10 
for more details. 

On the DXR.1 there is no need to select the data rate you will be using. 
The DXR.1 automatically senses the data rate and adjusts the frequency 
response to match. When sending 56/64 kbps the frequency response will 
be 7.5 kHz. At 112/128 kbps, the frequency response will be 15 kHz. 

To insure the DXR.1 is working properly and will give you no problems 
when you make your connection with the receive end, you can run a 
series of tests. These are called loopback tests because the audio you are 
feeding into the system is fed back to you through a òloop.ó The majority 
of digital equipment provides the capability of loopback testing to isolate 
problems that may occur. See the òTrouble Shootingó section on pages 11-
13 for more information.

Now the DXR.1 is connected and setup. You are ready to communicate  
with the other end of your link, so place the call through your Terminal 
Adapter or CSU/DSU. Once your DXR.1 and the codec on the other end 
have established contact, the green READY light on the front panel will light 
up. At this point, you may begin transmitting and receiving audio.

LEVEL ADJUSTMENTS
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Whatever type of digital telephone channel you use, you will need some sort 
of device to link the DXR.1 to the data channel. For ISDN, this is known as a 
Terminal Adapter (TA) and for Switched 56, it is known as a Channel Service 
Unit/Data Service Unit (CSU/DSU). We are happy to recommend a specific 
TA or CSU/DSU that is appropriate for your application. At the minimum, 
any terminal equipment you choose should have:  

           Å Synchronous data port capable of V.35, RS530, X.21, or                  
               other balanced data protocol
           Å Dial pad
           Å Local and remote loopback capability
           Å V.120 rate adaptation (used for 56/64 conversion)

Other nice but not required features:

           Å Dual data ports (for Terminal Adapters)
           Å RS232 remote dialing
           Å For Terminal Adapters, BONDING or IMUX capability
               (required for 15 kHz transmission)
           Å Memory dial

With dial-up digital networks the receiving end of the call answers automati-
cally. This allows unattended operation at one end of the link.

TERMINAL EQUIPMENT


































