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Digital RF Data Modem
Analog RF Data Modem
Audio Modem
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1 Introduction

The me-D700 range is a 1 to 5-Watt DMR data modem, which can be used for data up to 115,200 for Digital Mode and data
up to 9600bps baud rate for Analog Mode in standalone conditions.

The me-D700 modem is digital RF modems that support data and voice communication. Digital uses AMBE3000 vocoder chip
with AMBE+2 voice compression algorithm for excellent voice quality

The me-D700 is housed in a rugged cast-aluminum box sealed to IEC 529(IP54) making it suitable for a wide range of mobile
and fixed applications.

All me-D700 modem units meet the essential requirements of the relevant European
Directives (RED2014/53/EU), relevant US FCC and Canadian regulations.

In order to maintain this compliance, the installation and safety information must be adhered to at all times.

The me-D700 modem must only be installed where unintentional contact cannot be made. The surface of the device may be
hot to touch under certain transmit conditions. A warning label is permanently displayed as part of the equipment rating label
affixed to the lid. The me-D700 is not designed for permanent transmission. If prolonged transmission periods are used, the
unit will become hot and will require an additional heatsink to be fitted.

When fitting the me-D700 into a fixed installation, care must be taken in the routing of all cabling such that the insulation
cannot become damaged.

The recommended supply sources for use with the me-D700 are a standard 12Vdc supply, but is capable of operating in the
range 7.2Vdc ~ 36Vdc.

Features

@ Frequency Band VHF: 150 - 174MHz
UHF: 410 - 480MHz

Dual mode (Digital & Analog Swithcable)

32 channel selections made through internal DIP switches and AT Commands.
RF Power - VHF: 10/5/1 Watt, UHF: 5/1 Watt

Industry Standard AMBE+2 Voice Codec

AES 256-bit Encryption (AES-CTR)** (**Encryption available on me-700)

AT commands provide convenient operation

3 wires / 5 wires continuous mode

Audio Output Power Max rating 0.5 Watt @ 8 ohms. Adjustable from Level 1 — 15.
Carrier (Busy) Detect

RSSI level indication Output

RF Communication Data Speed : 9,600bps

RS-232C Communication Speed: Standard 115,200bps / 9,600bps ( Selected w/DIP Switch)
Convenient PC-based Modem Control GUI Software

Compact and rugged die cast box

Resistant to dirt, dust and water ingress (IP54 rated)

7.2Vdc — 36Vdc Volt supply input
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Specification
Frequency Band

Frequency Error
Number of Channel
Channel Space
Digital Vocoder

DC Power Supply

Current Consumption

Receiver Specification
RX Sensitivity

Squelch Sensitivity

Selectivity

Spurious and Harmonic Rejection
FM Hum and Noise

Audio Output

Audio Distortion

Audio Characteristics

Transmitter Specification
TX Output

Spurious and Harmonic
FM Hum and Noise
Audio Distortion

Audio Characteristics

Output Impedance

VHF: 150 — 174MHz

UHF: 410 — 470MHz

+1.5ppm (-30°Cto +60°C)

32 Channels

12.5KHz / 25KHz

AMBE++

12V — 24V Normal condition

7.2V — 36V Extreme condition

350mA @Receiver mode

2.5A @VHF High Power Transmitter mode
1.2A @UHF High Power Transmitter mode
110mA @Standby mode

50 — 85mA @Power Saving Mode via Programmer

0.25uV @12dB SINAD

0.22uV @10dB SINAD

65dB @12.5KHz

70dB

40dB @12.5KHz

1Vrms

Less than 3%

+1, -3 dB from 6dB per octave de-emphasis

characteristic from 300 ~ 3000Hz

10/5/1 Watt @VHF

5/1 Watt @UHF

70dB

40dB @12.5KHz

Less than 3%

+1, -3 dB from 6dB per octave de-emphasis

characteristic from 300 ~ 3000Hz

500
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2 Preparing for use

Description of modem

The me-D700 is a network free, point to point data radio that offers great flexibility in varied applications where wireless data
or voice communication is needed.

It can be used as a “dumb” radio, with no internal module fitted, to allow users to facilitate the use of their own modem and
protocol.

In this scenario, the radio is completely transparent and simply needs the correct signal level inputs (see pin out details), and
use of separate control lines (PTT etc.) or serial commands.

The me-D700 also operates as a standard radio with microphone input and speaker output, in this mode the radio has the
following associated features, these include CTCSS/DCS, busy channel lockout and scan.

External connections

66mm

ME-DT30 : EW Transoelvar CE gl;:.

117mm

1 HD 15-way d-type (data and control signals) *

2 BNC antenna connection

3/ 4 Accessory aperture

*The power supply is connected via pin14 (+Ve) and pin4 (GND) of the 15-way D-type.
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DB-15 Pin Interface Connector

Busy Detect

6

Y

Data In (Analogue mode) 1

11 Data Out (Digital mode)

MIC In (AF)

7

Data Out(Analogue mode)2

12 RTS (option)

Program Data In(CPU) 8 o
PTT In 3 o0 13 GPS data In/ RSSI
Speaker Out (AF) 9 ®
GND 4 o0 14 +VE IN
Data In (Digital mode) 10 ®

15 GPS Data Out

Program Data Out(CPU) 5

e

The table on the following pages indicates the DB-15 Pin descriptions with input and

output levels.

Pin No Function Description Signal Type 110
1 Discriminator Audio, AC coupled signal directly injected to Analogue Input signal 1KHz |
unprocessed AF MOD through data low pass filter without audio at 60% peak dev. input
Signal pre-emphasis. level =100 to 120mVrms
(Analogue Mode)
2 Unfiltered Data OUT Discriminator Audio, unprocessed AF Output signal 1KHz audio at O
(Analogue Mode) signal (prior to tone filtering and de- 60% peak dev. Produces 200 to
emphasis) 300mVrms
3 PTT In Signal, which keys the Transmitter, when TTL level 0OV =TX,
(Tx Key) operating as a dumb radio. Open cct = RX
4 Ground Ground connection 0V (Chassis)
5(=11) Program Data Out / Programming data output / Serial data TTL level (Programming cable (0]
Serial Data Output output. has RS232 converter)
(CPU)
6 Busy Logic level output to indicate presence of TTL level OV = carrier, (0]
(Carrier Detector) a carrier. 5V = no carrier
7 Audio IN Audio signal Mic activated by being at 0V 1KHz audio at 60% peak system
(Mic) (also OV activates monitor). deviation input level = 6 to
8mV AC led
5V default (pull up resistor), assumes mvims (AC coupled)
data input when PTT is active.
8 (=10) Program data IN / Used for serial command for radio control TTL level
Serial command or is used for inputting programming data (RS232 converter in
(CPU) programming cable)
9 Audio OUT Audio output from the audio amplifier. 1KHz audio at 60% peak dev. 1P
(Speaker) Filtered by tone-filter and deemphasis Produces nominal 1Vrms @ 8Q
circuit.
10 (8) Data Input Data Inpit when Digital Mode RS-232 Level
t Digital Mod
connec (Digital Mode) signal directly injected to MOD through
data low pass filter without pre-emphasis.
11 (5) Data Output Data Output when Digital Mode. RS-232 Level (0]
connect (Digital Mode) Signal out without filter and Amplifier.
12 RTS (option) (6]
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13 GPS TX data o

13 RSSI RSSI Level 1.0 to 3.5V o

Link

option

14 VCC in +12Volts Power supply input, operation outside the

Normal stated range will be subject to degraded

performance

15 GPS data Output Position data output form GPS module O
CTS (Option)

*This input can be used as direct FM and can be used for FSK if the signal level is within the limits.

*Link options: To be carried out with reference to the layout and must be carried without any damage to the PCB. Any

damage will invalidate the warranty.

Baud rate Selection

The modem’s baud rate can be changed by switch Number 6 of DIP Switch

Channel Selection

Number 6 of DIP Switch Baud Rate
Illlli 115,200 bps
12 3 4 5 6
1]
12 3 4 5 6

Channels are selected by the use of internal switches and can be set as shown below. The bottom 4 screws will need to be
removed to gain access to the switches, care must be taken to avoid any damage which could invalidate the warranty.

The channel is set according to the DIP switch when Powered On. The channel can also be changed by a serial command
inputted from the external control system. When changing channel with AT Command, DIP Switch will be ignored and return
to DIP Switch setting through AT Command (AT * DIP = 1).

CHANNEL No.

— 1

Binary Numeral

snasl

SWITCH POSITION
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Figure: Setting of channel selector switch for each channel.

3 Operation

Transmit / receive operation

The me-D700 can be put into transmit by different methods. When used as a “dumb” radio, the PTT line is pulled low (pin 3 of
DB15).

The TX serial command will also put the radio into transmit (pin 8 of DB15), until the RX serial command is received. If the Mic
line is low (grounded via resistor) then audio on the Mic line is transmitted and if line is left disconnected DATA is transmitted.

When the data is no longer present at pin 10, the me-D700 will return to receive mode.

Operation Mode

Supports 3 modes: 1) AT Command mode 2) Continuous mode for keyboard input or 3) File Transfer using Tera Term.

1) AT Command mode
2) 3 Wires continuous mode (Operates in 3 Wire Mode (TXD, RXD, GND)).
3) 5 Wires continuous mode (used for many data transmissions).

Supports H /W flow control using TXD, RXD, CTS, RTS, GND

When the D-700 data modem is booted for the first time, AT Command mode is set.

To change from AT Command mode to Continuous mode, use AT Commands as shown below.

AT Command interface

Set the modem status or use AT Commands for function operation.

Serial speed (Baud rate) : 115,200 bps,
Data Bits 8

Parity bit : None

Stop bit 1
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.3-1 Check the Modem Version

AT*VERSION?<CR><LF>

*VERSION:V106T250628<CR><LF>
OK<CR><LF>

.3-2 Reset the Modem

AT*RESET?<CR> RESET<CR><LF>
.3-2 Sending a short message

AT+VER?<cr><If> OK<CR><LF>
3-2 Sending a long

AT*MSG=HelloBody1HelloBody2 OK<CR><LF>

8<CR>

HelloBody3HelloBody4HelloBody
5HelloBody6HelloBody7HelloBody

3-4 Checking the modem volume

AT*VOL?<CR>

GET VOLUME=1<NUL> <CR><LF>
OK<CR><LF>

3-5 Set the modem volume

AT*VOL=16<CR>

SET VOLUME=16<CR><LF>
OK<CR><LF>

3-6 Checking OWN ID

AT*OID?<CR>

0ID:00000100<CR><LF>
OK<CR><LF>

3-7 Check command

AT*CHKSTAT?<CR>

*CHKSTAT : STAT OK<CR><LF>
OK<CR><LF>

3-8 Check DIP Switch Channel

AT*DIP?<CR>

*DIP=1<CR><LF>
OK<CR><LF>

3-9 Set DIP Off

AT*DIP=0<CR>

*DIP SET=0<CR><LF>
OK<CR><LF>

3-10 Set DIP On

AT*DIP=1<CR>

*DIP SET=1<CR><LF>
OK<CR><LF>
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3-11 Call ID check

AT*CID?<CR>

CUR-CID:00000001,CF:GRP<CR><LF>
CID[00]:00000001,CF:GRP<CR><LF>
CID[0©1]:00000002,CF:GRP<CR><LF>
CALLID OK<CR><LF>

3-12 Call ID setting

AT*CID=0<CR>

SET CUR-CID:0@0<CR><LF>
CID[00]:00000001,CF:GRP<CR><LF>
CALLID OK<CR><LF>

3-13 Set Channel -1

AT*CID=0<CR>

CH:1:ANA,RX:46002500,NULL, TX:46002500,NULL<CR><LF>
OK<CR><LF>

3-13 Set Channel - 32

AT*CID=0<CR>

CH:32:ANA,RX:46002500,NULL,TX:46002500,NULL<CR><LF>
OK<CR><LF>

3-13 Show channel list

AT*CID=0<CR>

CUR-CHNUM: @1<CR><LF>

:ANA, RX:46002500,NULL, TX:46002500,NULL<CR><LF>
:ANA,RX:43512500,NULL, TX:43512500,NULL<CR><LF>
:ANA, RX: 46002500, NULL, TX:46997500,NULL<CR><LF>
:DMR, RX:40332500,1, TX:40332500,1<CR><LF>

:DMR, RX:43532500,1, TX:43532500,1<CR><LF>

:DMR, RX:46995000,1, TX: 46995000, 1<CR><LF>

:ANA, RX:43515000, 0670, TX:43515000,0670<CR><LF>

Nouh wNR

32:ANA,RX:46990000,NULL, TX:46990000,NULL<CR><LF>
OK<CR><LF>

3-14 Current setting parameter display

AT*MINFO?<CR>

*MINFO:01,ANA,RX:46002500,NULL,TX:46002500,NULL<CR><LF>
0ID:00000100,CID[0]:00000001, CF : GRP<CR><LF>
OK<CR><LF>

3-15 Check Power

AT*PWRLEVEL?<CR> GET PWRLEVEL=1<CR><LF>
OK<CR><LF>
3-15 Set Power Low
AT*PWRLEVEL=0<CR> OK<CR><LF>
3-16 Set Power High
AT*PWRLEVEL=1<CR> OK<CR><LF>
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3-17 Check sending ID

AT*PWRLEVEL=0<CR>

CUR-TARGET : 00000001, CF : GRP<CR><LF>
OK<CR><LF>

3-18 Set sending ID Group

AT*TARGET=000000010<CR>

CUR-TARGET : 00000001, CF : GRP<CR><LF>
TARGET OK<CR><LF>
OK<CR><LF>

3-19 Set sending ID Single

AT*TARGET=000000011<CR>

CUR-TARGET : 00000001, CF : SINGLE<CR><LF>
TARGET OK<CR><LF>
OK<CR><LF>

3-20 Set sending ID All

AT*TARGET=167772152<CR>

CUR-TARGET:16777215,CF:ALL<CR><LF>
TARGET OK<CR><LF>
OK<CR><LF>

3-21 How Carrier Detector

AT*TARGET=000000011<CR>

Busy MODE:Match<CR><LF>
OK<CR><LF>

3-22 Carrier Detector Match

AT*BUSYMODE=0<CR>

Busy MODE:Match<CR><LF>
Busy MODE OK<CR><LF>

3-23 Carrier Detector Carrier

AT*BUSYMODE=1<CR>

Busy MODE:Carrier Detect<CR><LF>
Busy MODE OK<CR><LF>

3-24 Specify how data is transmitted

AT*CMODE?<CR>

CMODE : OFF<CR><LF>
OK<CR><LF>

3-25 Set data transmitted mode OFF

AT*CMODE=0OFF<CR>

CMODE : OFF<CR><LF>
CMODE OK<CR><LF>

3-26 Set data transmitted mode 3 wires

AT*CMODE=3WIRES<CR>

CMODE : BWIRES<CR><LF>
CMODE OK<CR><LF>

3-27 Set data transmitted mode 5 wires

AT*CMODE=5WIRES<CR>

CMODE : SWIRES<CR><LF>
CMODE OK<CR><LF>
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4 Installation
Antennas

It is important that any antennas are installed in a suitable location with an adequate
ground plane. Ideally, multiple antennas should be separated by a minimum of a

wavelength (at the lowest frequency), whilst still retaining a good ground plane for each antenna. Therefore, for a 400MHz
system, the ideal separation should be a minimum of 0.75m (~30in), and for 150MHz system the minimum should be 2.5m
(~98in).

Warning: If installing an antenna near people it is necessary to ensure the minimum separation is maintained. This particularly
important where prolonged exposure is likely.

Power Sources

It is important that a “clean” source of power is used for the supply to the modem

Fuse replacement

We recommend an inline “quick blow” fuse rating of 4 amps be fitted to the +ve supply.

Cabling

If possible, run RF cables separately from other cables and keep RF cables apart from

one another to avoid interference / coupling.

When fitting the modem into a fixed installation care must be taken in the routing of all cabling such that the insulation cannot
become damaged.

Fixing
We recommend that the TS-D200/me-D350 is securely fixed to a surface, either directly, or with a suitable bracket. The fixing
hole center dimensions are as shown.

The modem can be attached to any surface by using suitable size screws through the M3.5 holes in the mounting flanges.

1
&
A
\‘?/(b
108.763mm +/-0.0762 ‘ @Q

&
(b% /

50.06mm +/-0.250
O
—
52.045mm +/-0.305

(O]
®
®

95

108.763mm +/-0.0762

N.B. Mounting hole positions are different on each side
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5 Safety and general information

Important information on safe and efficient use of your Radio device

Exposure to radio frequency energy

Your modem is a high-power radio transceiver. When it is on, it receives and also
sends out radio frequency (RF) signals. To help minimise human exposure to RF
electromagnetic energy, keep transmission time to 50% or less.

As with all radio devices, holding the antenna affects transmission quality and may cause the radio to operate at a higher
power level than required. Do not hold the antenna when the radio is in use.

Do not use radios with damaged or modified antenna, this may violate compliance with relevant international standards.
Where prolonged human exposure is likely, the minimum separation from the antenna

should be 0.8m.

Electromagnetic interface / compatibility

Most modern electronic equipment is shielded from RF energy. However certain
electronic equipment may not be shielded against RF signals. The modem needs

to be switched off in any facility where posted notices instruct you to do so to avoid
electromagnetic interference or compatibility conflicts. Special care should be taken
near facilities such as hospitals or health care centres may be using equipment that is

sensitive to external RF energy.

Medical devices (Pacemakers)

If you use any personal medical device, consult the manufacturer of your device to

determine it is adequately shielded from RF energy. Your physician may be able to assist you in obtaining this information.

Vehicles with airbag

Air bags inflate with great force. Do not place a radio in the area over an airbag or in the airbag deployment area, any radio
may be propelled with great force and cause serious injury to the occupant of the vehicle.

Potentially explosive atmospheres

Turn off your modem prior to entering any area with a potentially explosive atmosphere, unless it is a radio type especially
qualified for use in such areas.

Do not remove install or charge batteries in such areas. Sparks in potentially explosive atmospheres can cause an explosion
or fi re resulting in bodily injury or death.

Potentially explosive atmospheres include fueling areas such as petrol stations,
below decks on boats, fuel or chemical transfer or storage facilities, vehicles using

liquid petroleum gas (such as propane or butane); areas where the air contains chemicals or particles such as grain, dust or
metal powders, and any other area where you would normally be advised to turn off your vehicle engine. Areas with potentially
explosive atmospheres are often but not always posted.
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6 Warranty and repairs

The me-D700 is a low maintenance device. Once installed it requires no ongoing maintenance.
In the event that your Mobile Expertise Global me-D700 modem needs repair,

return your radio to an authorized Mobile Expertise Global Ltd supplier. Do not disassemble, modify or repair the unit unless
the work is carried out by a Mobile Expertise Global approved supplier. Incorrect assembly, modification or repair may cause
irreparable damage to your unit and will invalidate any warranty.

Care of the equipment
@ Do not immerse the me-D700 modem in water or other fluids.
@ Do not use solvents or spirits for cleaning as this may cause damage to the case materials.

@ Do not over tighten connection to the modem.

Disposal / Recycling

The me-D700 is a Class 3 product in accordance with the Waste of Electrical and Electronic Equipment (WEEE) Directive.
Disposal of this class of equipment must be carried out through an authorized recycling center.
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