
DMR: THE FUTURE OF 
TWO-WAY DIGITAL RADIO



&
Codeplug Design for the
Tytera MD-380 Handheld



 An ESTI published worldwide standard
 Over a HALF DOZEN manufacturers of DMR 

radios
 Superior voice quality over older digital modes
 Longer battery life
 Supports multiple talk groups on one channel
 Supports data applications
 Commercial ETSI/TIA specs mean rugged 

performance over temperature and congested 
urban RF environments





Traditional Analog
25 kHz 

Channel Bandwidth

1 Channel
1 Repeater

DMR
12.5 kHz 

Channel Bandwidth

2 Channels
1 Repeater

fc fcfc + 12.5 fc - 12.5 fc – 6.25 fc + 6.25 



No Guard Band
between 2 
channels

Total BW= 12.5 kHz

fc fc + 11.25 fc – 11.25 fc + 6.25 fcfc - 6.25 

Guard Band
as large as 10 kHz
between channels

Total BW= 22.5 kHz



 No hiss, popping, 
or static

 Better RF range 
than older digital 
technologies

 Forward Error 
Correction and 
Cyclic 
Redundancy 
Check coders



“For each hour of usage the TDMA radios show between 
19% and 34% less battery capacity is required than for the 
older FDMA models.”

“40 percent improvement in talk time in comparison with 
analogue radios “

DMR 
(TDMA)

Older Digital Modes
(FDMA)



Slot 1 Voice

Slot 2 GPS Location
(or second channel voice when not sending GPS data)

Give your location WHILE talking!



Bridging 
Hardware

MasterMaster

Master

Peer

Peer

PeerPeer

Peer

Peer

Link Statewide/ Regionwide Systems



OR

Analog Analog

Slot 1 TDMA

Slot 2 TDMA

Slot 1 TDMA

Slot 2 TDMA



Send to one person, or a group of
people.

- Weather Alerts
- Club Meetings
- Announcements



 Motorola Amateur Radio Clubs and other private 
XPR8300/8400 and MTR3000 repeater owners

 3700 Site network in USA, Germany, Australia, South 
Africa, New Zealand, Spain, Switzerland, Austria, 
Canada, Finland, Sweden, Italy, Mexico, and the UK.

 100% Pure Digital.  Voice and text messaging supported.

 Weekly nets to discuss technical issues

 More than 70,000 registered users Worldwide

 To register or learn more      http://dmr-marc.net



 Tytera MD-380 less than $90.00
 Use current 440 MHz accessories

 Outdoor antenna with SMA adapter
 Baofeng speaker mic or other compatible
 144/440Mhz whip antennas
 Mobile antennas with SMA adapter

 Other radios both mobile and hand held <$300
 Connect Systems
 Hytera
 Radioddity
 Used Motorola gear (Software can be expensive)

 Not tied to a specific manufacturer



 Time Slot 1, Talk Group 3 – Native English speakers (USA, 
Canada, Australia, New Zealand, South Africa, and U.K.)

 Time Slot 1, Talk Group 1 – Primary English language 
countries to secondary English speaking Europeans

 Time Slot 2, Talk Group 2 – Local Repeater QSOs.
 Time Slot 2, first 4 digits of state ID (KS = 3120) for statewide 

linked TS2 systems.  Also, country talk groups are 3 digits 
(Canada = 302)

 Be courteous and use the local time slot for local repeater 
QSOs and don’t monopolize the linked network time slot 1 if 
you don’t have to.





TG1, TS1(World)
- Saturday Nets
- Calls to second language 
English speakers
- Don’t use for UK-> USA or  
Australia-> Canada, etc.

TG3, TS1 (NAm/English)
- Calls to native English
speakers
- Share with other users!
- Use local/regional TG/TS 
when possible



 DMR supports 16777215 IDs. We ask max 2 
IDs per person. You can reuse same ID on 
multiple radios that you use-> Recommended!

 8-digits: Admin tools and resources

 7-digits: Subscribers (mobiles and portables)

 6-digits: Repeaters

 4-digits: Regional Talk Groups

 3 digits: Country Talk groups



 ALL RADIOS MUST HAVE A VALID 7-DIGIT DMR ID from 
our website http://dmr-marc.net, Under “Contact Us”  
Radios without an official ID should not be on the system.  
Period. Do not make up your own ID.

 Do not key up on TS1 and blow into mic to test your radio.  
You key up 100+ repeaters and that is annoying to all of 
us who listen.

 Do radio tests on TS2 with a voice ID.
 You must identify with your callsign just like you did in the 

past on an analog repeater per FCC rules. 



 Reflectors that connect to other:
 Talk groups
 Digital Modes

 Accessed by private call from your contact list
 More prevalent in Europe
 All DMRplus reflectors labeled 4xxx
 Works with open Spot (Shark RF)
 Can be connected to DMR-MARC repeaters





http://www.trbo.org/docs/
Amateur_Radio_Guide_to_DMR.pdf

http://www.trbo.org

Good source of DMR Information
Not affiliated with Motorola



 https://dmr-marc.net/cgi-bin/trbo-database/
 Look up individuals by name, call sign or 

registration number or search by locations
 Look up repeaters using Google map references
 Repeater listing will give all necessary information 

for the codeplug
 Repeater information along with additional info 

from    http://arrl-ohio.org/digital/digital.html





 Configuration file for your radio
 Contains information to access:

 Local DMR repeater
 Various talk groups
 Interconnected repeaters and networks

 Manufacturer specific software
 No programming from the radio



Less than $100.00



 Add registration number



 Radios are all based on commercial products
 Most commercial radios are not programmed 

by local users
 You cannot program the radio from the keypad
 Download radio information first
 Obtain DMR-MARC registration number 

before using the radio (Mandatory)
 Registration numbers usually take less than 24 

hours to be processed     dmr-marc.net



 Collect the information for the local or regional 
repeaters that you are going to use

 Information will include
 Frequency pair and offset
 Color Code
 Talk groups available and their ID number
 Time Slots

 Prepare channel names – (limited characters for 
radio programming determined by your radio)



Callsign: K8BIG – Cinci South
Frequency: 443.9000
Offset:  +5.000
Color Code:  1

DMR-MARC
Cincinnati, Ohio

Time Slot #1 - Group Call 8 = Local Dayton/Cincinnati
Time Slot #1 - Group Call 3139 = OH Statewide
Time Slot #2 - Group Call 1 = Worldwide All Languages (PTT activated)
Time Slot #2 - Group Call 3 = North America (PTT activated)
Time Slot#2 – Group Call 2 = Local (USD Net)
Time Slot #2 - Group Call 13= Worldwide English
Time Slot #2 - Group Call 9 = DMRPlus Talk
Time Slot #2 - Group Call 4000 = DMRPlus Unlink
Time Slot #2 - Group Call 5000 = DMRPlus Status
Time Slot #2 - Group Call 4xxx = Switch to Reflector 4xxx

The 4xxx reflectors are listed here:
http://dmr-marc.net/FAQ/dmrplus-america.html



 List contains:
 All talk groups on the repeaters in your channel list
 Additional talk groups as needed
 Personal ID’s of other Amateur Radio Operators



 Create RX group list
 These contain the Talk Groups that are in your 

contact list
 They can be listed individually or in one list





 Channel Name
 Characters will display on radio
 Limited number of characters

 Rx and Tx Frequencies (Determined by Offset)
 Admit Criteria

 Always
 Channel Free
 Color Code (Recommended)

 Scanlist Name



 Contact Name (from Digital Contacts List)
 Group List (from Digital RX Group List)
 Color Code (0 to 15) Similar to CTCSS
 Repeater Slot ( 1 or 2)
 TOT (Time Out Timer) 180 Seconds (Default =60)     

(Personal Preference)
 Power (High or Low)





 Will be added to:
 Zone List (Max 16 Channels)

Newer radios may have higher
maximum in zone list

 Scan List (Channels to  scan in
a particular zone)



 Create Scan List – Name of Repeater or Call Sign
 These contain the channels in a zone to scan for activity

 Create Zone List – Name of Repeater or Call Sign
 Zone list is limited to 16 channels (Radio Limited)
 Most repeaters will have less than 16 talk groups listed

 These will be filled after you have your initial 
channel list created







 Review all entries for accuracy
 Save code plug to computer
 Name code plug by date and area
 You can create alternate code plugs 

 Travel specific areas
 Overseas areas

 Upload codeplug to radio



 Check audio with Parrot Talk Group
 Test with your FCC call sign
 Make First Contact

 Mention talk group name when monitoring
 “Listening on Ohio”
 “Listening on Cincy/Dayton”

 Identify yourself with FCC Call Sign
 Other operators will show up with DMR-MARC 

registration number and talk group
 New numbers added to contact list

 Will show up with name and call sign after being added



 Using always in “Admit Criteria”
 Talk on top of someone on another TG with 

same Time Slot
 Better to use Color Code in “Admit Criteria”
 Prevent transmissions on top of existing 

conversations 



 Attach a SMA (Male) to SO-239 Adapter Cable to 
radio then the 440 MHz antenna feed

 Do not use a SMA to SO-239 adapter to directly 
connect radio to antenna feed

 This will put too much stress on the radio SMA 
port  



 MD-380 Tools
 Custom Firmware
 Add additional features
 md380.tools (website)
 Download latest MD-380 Tools

 http://www.george-smart.co.uk/md380tools/

 Download entire user database - >70,000
 See Name, call sign and location
 Seven digit registration number also present





 Growing number of users
 New repeaters 
 New networks in addition to current ones

 DMR-MARC
 Brandmeister
 K4USD
 DMR plus

 International contacts
 Digital voice quality with upgradeable firmware

 New vocoders
 Additional features via firmware upgrades

 Newer Radios
 Easier Programming
 Pre-programmed code plugs for specific regions
 Lower cost radios for hand held and mobile operations

 Will the “Big Three” ever jump on the bandwagon?






