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About these instructions

NOTE

NOTE

Scope of de-
livery

Required
components

1 About these instructions

This manual describes the IOP904 bridge.

One distinctive feature of ATS products is their continued further
development. Therefore, it might be possible that print documen-
tation does not always reflect the most recent state.

Before you use the product, please read the manual

carefully.
Keep this manual for the entire useful life of the product
for reference purposes.

This manual addresses trained service technicians and
specialized radio traders. It is, therefore, assumed that
programming skills and knowledge about how to install
radio technology and its functions are given.

1.1 Scope of delivery

Before you start with the installation please make sure that your
delivery is complete and free from damage:

e |OP904
e MOTOTRBO, TETRA DIN drawer release lock bracket
e this manual

ATS Elektronik GmbH reserves the right to change the scope of
delivery without prior notice.

To operate the device you require the following components
which are not included in the scope of delivery:

e TETRA mobile radio set MTM5400 R27.000.8536
¢ DMR mobile radio set DM4601 R02.30.01
e aerials suitable for the radio sets

1.1 Scope of delivery
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1.2 Intended use

The I0P904 serves as a bridge between Motorola DMR and Mo-
torola TETRA radio sets. The IOP904 is designed for indoor use
only. The IOP904 is not suitable for use in the open air as well as
in spaces with permanently high humidity, and underwater.

The IOP904 enables cross-network group paging. Individual calls
are not possible.

1.3 Warranty provisions

If you purchased the device from ATS Elektronik GmbH directly,
the statutory warranty provisions shall apply as well as the Gener-
al Terms and Conditions of ATS Elektronik GmbH. The delivery
date of ATS Elektronik GmbH shall govern the commencement of
the warranty period. Any warranty claims shall lapse in case of

operating or programming errors,
defects caused by the customer,
wilful damages,

improper installation/removal.

If a warranty case occurs, please return the defective device to-
gether with a copy of the delivery note or invoice to ATS Elektron-
ik. We will check whether a warranty claim is justified for the de-
vice. If your claim is rejected you will receive a cost estimate for
repair or exchange. ATS Elektronik GmbH shall refrain from cov-
ering any costs arising from the failure to adhere to the warranty
provisions. If you did not directly purchase the radio from ATS
Elektronik, the respective warranty terms of your supplier shall

apply.

1.2 Intended use
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1.4 Disposal

European Union (EU) Waste Electrical and Electronic Equipment
Directive (WEEE):

Any product that is brought onto the market in EU member states
must be marked with a crossed-out waste bin symbol (in individu-
al cases the packaging may be marked). The WEEE Directive
specifies that customers and end users in member states of the
European Union (EU) may not dispose of electronic or electrical
equipment and electronic or electrical accessories in the house-
hold waste. Within the EU, please contact your local representa-
tive or the customer service department of your supplier. They
can give you information on the disposal or collection of waste
equipment.

1.4 Disposal
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2 10P904

The IOP904 is a bridge which connects a TETRA radio set and a
DMR radio set enabling voice communication (group paging)
across the networks.

SN
TETRA
o

Moo TRBO"

DM4601 I O P904 MTM5400
Fig. 2-1 IOP904 system sketch

A TETRA and DMR radio set each are installed in the IOP904.
Each radio set receives an own aerial.

Display ele- At the front of the IOP904 there are two LEDs and a push button.

Active
Loadspeaker Loadspeaker
DMR Fault TETRA

ments

Bridge active on/off

DMR Radio TETRA Radio

Fig. 2-2 Front view with display elements




8 | Chapter 2
IOP904

e Green LED at the top: blinking: system is booting / lights
up = operative / off = inoperative

e Red LED in the middle: lights up = error, e.g. due to a
switched off radio set, an error of internal PC or a radio is
not in service / off = system in operation.

e Blue push button: blinking = bridge active at the mo-
ment / lights up = bridge function activated / off = bridge
function deactivated

At the back there are two LEDs each for the power supplies, the
left-hand LEDs belong to the power supply of the TETRA radio
set, the right-hand LEDs belong to the power supply of the DMR
radio set.

Power supply / Control unit ‘ . Power supply
TETRA TETRA  DMR DMR
antenna antenna

Power supply Power supply
TETRA DMR

[ | Battery Power battery Power

Fig. 2-3 Back view with display elements

e Green LED: on = mains supply / off = no mains supply
e Red LED: on = system uses the optional external battery
/ off = no external battery

IOP904 opera-  Pre-condition: The relevant radio set installed in the IOP904 is in
tion the same group as the end devices.

WARNING Connect first the power supply of the DMR radio device
and thereafter the power supply of the TETRA radio
device, or connect both power supplies simultaneously.

1. If the radio sets do not switch on automatically when con-
necting to power supply, they have to be switched on
manually. After complete start-up of the system, the
transfer function is ready for use (blue push button lights

up).
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2. Now all group calls received by the group set up in the
IOP904 radio will automatically be sent via the group set
up in the other IOP904 radio.

3. To exit the bridge function press the blue push button
again (the blue push button is off).

4. Activate the bridge function with the blue push button (the
blue push button illuminates).

Operation via The IOP904 can be controlled by SDS from TETRA end devices.

TETRA
1. To query the status of the bridge function, send the SDS

text BRIDGE? to the IOP904 TETRA radio.
The TETRA radio returns an SDS with the status infor-
mation:
Bridge active yes/no; Tetra talkgroup;
MOTOTRBO channel

2. To activate the bridge function send the SDS text Bridge
active yes to the IOP904 TETRA radio.
The TETRA radio returns an SDS with the status infor-
mation:
Bridge active; Tetra talkgroup;
MOTOTRBO channel

3. To deactivate the bridge function, send the SDS text
Bridge active no tothe IOP904 TETRA radio.
The TETRA radio returns an SDS with the status infor-
mation:
Bridge not active; Tetra talkgroup;
MOTOTRBO channel
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3 Installation
When programming the radio sets to be used with the I0P904
some issues need to be considered. The radio devices must be
programmed before their installation.
3.1 Programming of radio devices
Special programming parameters need to be set before installing
the radio devices in the bridge.

NOTE This manual addresses trained service technicians and

specialized radio traders. It is, therefore, assumed that
programming skills and knowledge about how to install
radio technology and its functions are given.

Unless otherwise provided for in the following, please program
the basic data such as output, channel, etc. in the usual way.

3.1 Programming of radio devices
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3.1.1 TETRA

When programming the TETRA radio device please set the fol-
lowing parameters:

e Under Data Services — SDS Remote Control — AT
commands activate the options:
- ETSI Group Setup Format
- ETSI AT SDS/Status Format
- Extended ETSI Addressing

i & Tetra CPS - [SN[857TME3763)_TEI[000148230027040] ISSI[2990924] CP[0405]_SW[R27.000.8625] USB2] - - » Iglﬂlg.‘
[ File Edit Tools ReleasePacket View ﬂi;dcw ﬂalp‘ - - - - 8 x
EEdmn BRRLELY R F Y Iogione - 20
E13 Codeplug Eiald Nama, Eiald Mak Set Default Radios 1

+~( Subscrber Unit Parameters i | [E751 Growp Setup Fomat
" Feature Flags 2| |ETSIAT SDS/Status Fomat

? Security 3l Bdtended ETSI Addressing
) End+o-End Encryption - .

i:!l Remote Programming
@ Clock System Broadcast Information
3] .J Emergency Options

i {23 TMO Voice Services
U 53 Control Head Configurations
-{]] Transceiver Accessories Settings
[#-{Z]] DMO Parameters |
1-J22] DMO Repeater Parameter '
&) ffa] DMO Gateway Parameter
(-] Ergonomic Parameters
1) Language Parameters
(-] Audio Settings
(6 f5] Display Parameters
@iy TakGroups
(#-€gg Contact Book
(-l My Favortes
=1{] Data Services
[#-{Z] Outgoing Mail Parameters
i= Status Id List
-] Packet Data Parameters
[P Short Data Service
- wap
(2 SDS Remate Cortrol Help | Invald | waming | Find Result
& PEI Parameters
| B AT commands
| -] TNP1 Suppor
(#{_] Mobiity and System Parameters
- G AT commands B
F+H_| User Application
{3 5IM

This node contains a list of the settings for data services related to AT commands.

use2

O 8]

Fig. 3-1 TETRA — AT Commands

3.1 Programming of radio devices
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e In the Transceiver Accessories Settings menu set the
RX Audio Line Output Type to +14dBr Point.

e B
& Tetra CPS - [SN[857TME3763]_TEI[000148230027040]_ISSI[2990924]_CP[0405]_SWIR27.000.8625]_USB2] PR . - - - @Eﬂ
- - ey - Y -
f FEile Edit Tools ReleasePacket View Window Help - 8 X
FdH @ 1Y ¥y @t b 4 g © T MK )
=-{Z3 Codeplug Coag A Cola e, et Default Radios L3
-3 Subscriber Unit Parameters M |ﬁ(m Line Output Type |+14dBr Point Set Default "l
AT Feature flags 2 LmW e TR T Set Default
§ securty 3 | Visor Mic Rear Accry Interface: MIC1/EXT_MIC ipin #13 RAC) Set Default

-~} End4o-End Encryption
= i_! Remote Programming
€T Clock System Broadeast Information
- Emergency Options
-3 TMO Voice Services
-3 Control Head Corfigurations
o
{Z] Transceiver Accessories Setup
-] DMO Parameters
(-2 DMO Repeater Parameter
2] OMO Gateway Parameter
[-{Z) Ergonomic Parameters
{2 Language Parameters
B2 Audio Settings
(#-f53 Display Parameters
- TakGroups
(-€g Contact Book
-3 My Favortes
B Data Services
[#-{Z] Mobilty and System Parameters
- % GPS
B User Application

D SIM
Heb | invaid | Waming | Find Result
Transceiver Accessories Settings T
This node contains the settings for all accessories connected to the transceiver.
ussz2

O

o

Fig. 3-2 TETRA — Transceiver Accessories Settings

3.1 Programming of radio devices
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e In the Transceiver Accessories Settings — Transceiv-
er Accessories Setup menu set the Line In Rear Accry
option to LINE-IN.

'q Tetra CPS - [SN[857TME3763) TEI[D00148230027040] ISSI[2990924] CP[0405) SWIR27.000.8625) USB2) . .- 3 pe ?IM‘
f# FEile Edit Tools ReleasePacket View Window Help - 8 X
=== REY SRRCELE I ¥ Aojiovol MECRE-A )
=& Codeplug Field Name Field Value  Set Default Radios ]

e O = [y | -
" Festure Fags 2 | Handset Rear Accry Unassigned
; SE::J"'VEnd 3 |Rst Mic Rear Accry Unassigned
I Endto-End Encryplics s | Set Default
g 2‘;’:’:;’:’::“?9 5 .L'nehRed-ﬁauy LINEN [ Isetpetmutt .
L+J _.) Emergency Options 3 .Elpau'nn Mic RMN5054 | Set Default
| #-{Z1 TMO Voice Services
| [ Control Head Configurations
1) Transceiver Accessories Settings i
8 oo oo S -
)-{Z] DMO Parameters |
(#-[#| DMO Repeater Parameter
) ffa] DMO Gateway Parameter
(-{Z) Ergonomic Parameters
(#-{Z] Language Parameters |
{0 Audio Settings
- f5] Display Parameters I
(#-dg TakGroups fl
@€ Contact Book
(-0 My Favortes
(#1-{Z] Data Services
#{Z) Mobility and System Parameters
(- ¥ GPS i
(#1-{Z User Application 1
D SIM
Help | Invalid | Warning | Find Result
Transceiver Accessories Setup 3
L
This node contains fields that are used to define accessories connected to the Rear Accessory
Connector. -
usez
o 0

Fig. 3-3 TETRA — Transceiver Accessories Setup

3.1 Programming of radio devices
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3.1.2 DMR
When programming the MOTOTRBO radio device please use the
following parameters:
e Under General Settings deactivate all AGCs:
- Deactivate Analog Mic AGC
- Deactivate Digital Mic AGC
I'. MOTOTRBO Customer Programming Software - [Untitled1] E‘ﬂw
Ekgﬂg’nwgeumFmruRummmmHsp -8 x

m & & | ¥ b By @ Q [ i} [192168111
Bluetooth |

ZH.M Open Save | Reports | Delete | Cut Copy Paste | Search | Read Write Clone

e D:‘“w : General Settings

@ sccessones CWID  Microphone flers  Over-the-Air Programming  PersistentLRRP Requests  Lone Worker !
Buttons
Passwordand Lock  Front Programming Password 5 Tone Radig ID
- [l Text Messages

e [ e |

L @D Telemetry

B

g:)'v;mmm N Analog Mic AGC [
Bﬁ Signaling Systems E Digal Mic AGC [~

¥
' User Defined 6 Tone VOX Sensitivity Lme_l_wj
- @& 5Tone

' sys1 Hot Mic Source W

=-& ™moc

B & Quk-Calll

P sys1 Preamble [V

El & Digital Emergency

E = r_qpaatyﬁusanergm_

1 syst Disable Al Tones [~
| B8 Phone

i sys1

B @ Encoder Channel Free Indication Tone [~

EscalertTone [~

9 status Self Test Pass Tone [V
| B~ @ Sequences
H i 999 Seql Tak Permit Tone  [anatnn & Mintal = | &
27 Telegrams B
- @ Decoder
L sws
UG Dent
| B @ suo Acknowedges
{ G Ackt
B & Contacts
| B-@ sTone

l gl can
| E-@& moc
<

ad can
m » j

=|Geﬂam|5mﬁ\gs Expert View | [ [num/scRL

Fig. 3-4 MOTOTRBO - General Settings

3.1 Programming of radio devices
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e In Accessories set all gain values to default:
- Analog Front Mic Gain (dB): -2
- Digital Front Mic Gain (dB): 2
- Analog Rear Mic Gain (dB): -2
- Digital Rear Mic Gain (dB): 2
e Setthe Cable Type to Rear PC & Audio
r. MOTOTRBQO Customer Programming Software - [Untitled1] |5
Ele Edt View Device Features Remote Window Help - 8 x
@ & | | * b B @B Q b2 ME M 1] [192168111 -‘
RM | Open Save  Reports | Delete | Cut Copy Paste | Search = Read Wrte Clone | Bluetooth |
[= DM4601 - -
8 Genersl Sttngs Accessories |
@ Accessories Top  Bluetooth  GPIO Physical Pins  Horn & Lights
‘@8 Butions
[EA Text Messages Hook Type | pisabled - i
e @D Telemelry
T Menu Volume Contral 7
P Security lgnition Sense  (On/Off Or Igniton~ +
e Network
) Voice Announcemer IgnmnSerﬁeAmPg'wne;?::‘n] 0 E L
- @ Signaing Syst E
i U“IMT;E Analog Front Mic Gain (d8) |2 H;
B & 5Tone Dighal Froni Mic Gein (68) [z =]
W syst
=& Moc Ansiog Rear Mic Gain (68) [2 =
P sysi - o -
E i Qe cat Digital Rear Mic Gain (dB) |2 3'
P sys1 RXAudio Type  |Fitered Squeich v |
| :
| il [:?d;:me Data Revert Channel  [Seiected -
| L
- @ Capacity Plus " l?
| @ syat Debounce Duration (ms) [0 ==
: B & Phone I Cable Type | Rear PC & Audio - I
| i Sys1
@& Encoder Bluetooth
: D status Selee
= Seq
I - “_.UG;;S Anslog Mic Gain (d8) [1 =] 5]
| 5 Teiegrams Digital Rear Mic Gain s
: &8 Oecoder Defines the amplification of the accessory microphone connected to the radio rear port. The audio level of the transmitting
£ status radio will be amplified by this value. The user on the receiving radio can still adjust the speaker level. This is a radio-wide
| B~ @& Definiions feature
i NG Dett Range
! B~ & Auto Acknowk Maximum 2008
| N Ack1 Minimurm 2008
! & Contacts Increment 1d8
! - @& 5Tone Range
| 48 can Maximum 4548
! =- @& moc Minimum -24dB
| L Nad cans 7 | increment 148
ol « m 3 R :]
|accessanes Expert View | | |Num|scr]

Fig. 3-5 MOTOTRBO — Accessories

3.1 Programming of radio devices
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e In Network allocate the 192.168.10.1 Radio-IP (stand-
ard) to the radio set.
e Setthe Forward to PC option to Via USB.
"Bl MOTOTREO Customer Programming Software - [Untitied1] B
[l e Edt Vew Device Fegtures Remote Window Help -8 x
-~ I I O T S U - I Y I BW
{ RM | Open Save | Reporis | Delete | Cut Copy Paste | Search | Read Write Clone | Blustooth |
=& DM4801 -
E# General Settings Network |
@ Accessones Top RadioNetwork Services  ControlStaion [P Site Connect  Bluetooth  Bluetooth Serial PortProfile Data Routing  USE HID Data Ro |
Buttons
é---.‘rexll.lessages I regolP [ 152 18 10 1 I =
% ;::‘ew Accessory IP 192.168.10.2
O'W Secuily Netmask 255.256.266.0 L
| -ﬁlﬁ-m Bluetooth IP 192.168.11.1
(| @)% Voice Announcement
{ Bﬁ Signaling Systems = Bluetooth Accessory [P 192.168.11.2
| LD e
I B @ 5Tone Radio Network
i  sys1
| | & @ moc CAlNetwork [17 =
I | e sys1
P CAl Group Nebwork =]
I | B-@ QukCcalll i i
H o Syst Max TX PDU Size (bytes) [750 =
| B @ Capacty Pus Emergen: Forward to PC IF;‘
P 9 sy
| @ Frone
i syst
- @ Encoder £RS Radio ID =
D stous o= =
| B~ Sequences ARSIP 1300235
i 299 Seql S
|2 Telegrams B
Elﬁ Decoder
i I Deft
B @ Auto Acknowledges
NN Ack1
B & Contacts
=& 5Tone
l gl can
E-& Moc
Nad can S
‘£ m 13 j
=|Netwurk Expert View [ [num/scRL

Fig. 3-6 MOTOTRBO — Network

3.1 Programming of radio devices
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3.2 Installing the radio devices

In the IOP904 the necessary connection cables are ready for use
for both radio sets.

Active

Loadspeaker Loadspeaker
DMR Fault TETRA

Bridge active on/off

DMR Radio TETRA Radio

Fig. 3-7 I0OP904 front

1. For audio transmission connect the TETRA or DMR con-
nection cables.

2. Plug in the aerial cable. Please ensure to use the proper
side.

3. Plug in the power supply cables. Please ensure to use
the proper side.

4. Insert the radio sets into the drawers.

5. When you take the radio sets out, please pay attention to
the cable lengths.

3.3 10P904 connections

After the installation of the radio sets, the power supply and aeri-
als have to be connected at the back.

WARNING Connect first the power supply of the DMR radio device
and thereafter the power supply of the TETRA radio
device, or connect both power supplies simultaneously.

When the device is connected to the power supply, the green
power supply LED illuminates.

3.2 Installing the radio devices
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Power supply / Control unit . . Power supply
TETRA TETRA DMR DMR
antenna antenna

Power supply Power supply
TETRA DMR

| | Battery Power battery Power

Fig. 3-8 IOP904 back

3.4 Layout
WARNING Only trained service technicians are allowed to open
the IOP904. The power supply must be separated from
mains supply.
>
o [
o )
< Q_ . —
= 3 : 5 E
= o F R ERE
< m e
= —
E r Z D x : o
= O
g UsB K
l - o
SIS
= o g
s © 0
e = USB . a
=2 2 2
oo > ©
2 = S
[e]
[a

Fig. 3-9 Layout IOP904

3.4 Layout
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4 Technical Specification

Description Value
Power supply 2 Switched-mode power supply,
range 98 to 254 V AC
Power input max. 68 W
idle 35 W
Environmental specifica- ||Operation
tions 0 °C to +40°C temperature range, avoid condensing
humidity
Storage
-40°C to +60°C temperature range, avoid condens-
ing humidity
Avoid direct insolation
Dimensions: 580 mm x 483 mm x 133 mm (L x W x H) (19" rack)
Weight about 17,5 kg including 2 radio sets
Packaging powder coated steel plate
Mounting method 19" rack mount
Connections 2 BNC connectors (aerials)
Cable ports 2 grounded mains connections
Display elements 3 LEDs in the front; 4 LEDs in the back
Transmit power max. DMR 30 W (DM4601)
max. TETRA 10 W (MTM5400)
Frequency range Dependent on the radio sets used

Tab. 4-1 Technical Specification
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