
LEASED LINES 
REPLACEMENT



RUNNING OUT OF TIME (AND MONEY) WITH YOUR LEASED LINES?

As older analog lines fail or go out of service, many telecommunications providers are 
either reducing support for these leased lines or increasing their monthly fees to continue 
supporting this aging infrastructure. Utilities using leased lines for substation  
communications and protection therefore face a tricky decision – stick with the status quo 
and continue to pay escalating monthly costs or invest in a new communications network.

We think being required to pay more for a degrading service certainly creates a stronger 
argument for a new replacement! 

Swapping out leased lines with a licensed, IP-based wireless network offers both a  
relatively quick resolution to this problem and the ability to significantly reduce your OPEX.  
Mimomax offers a Leased Line replacement solution centered around our award-winning 
Tornado radio.  Bringing ultra-low latency, ultra-high reliability and full duplex aggregate 
data rates of 1280 kbps in 50 kHz channels, our high-capacity links will enable you to 
monitor your substation assets and backhaul your voice or data simultaneously - without 
interruption or interference.

Maybe it’s time to move away from an OPEX model and towards a future where you have 
control over your costs? 

Key benefits of replacing leased lines:
• Save costs each month by shifting away from an OPEX model

• Gain a network with high availability stats

• Achieve near real-time visibility over your grid assets with our ultra-low latency

• Improve your reliability with a network designed to mitigate interference 

• Increase interoperability with other IP-based equipment

• Improve the security of your data with high levels of encryption over a private network

mimomax.com

Customer scenario

Utility Customer “A” has 10 leased 
lines for which they pay $300/
month. These leased lines are  
approaching end of life and their 
telco support response is slow.  
Swapping out those leased lines 
for 10 x Standard Mimomax 
Leased Lines Replacement kits 
will result in a return on investment 
after only 2.5 years.



Mimomax Tornado synchronous serial latency table (ms)

Bandwidth Modulation X21
64kbps

X21
128kbps

X21
192kbps

X21
256kbps

RS422
64kbps

RS422
128kbps

RS422
192kbps

RS422
256kbps C37.94 G703

50kHz

QPSK 4.6 4.5 - - 4.4 4.5 - - 5.3 5.2

16QAM 2.9 2.8 2.8 2.7 3.0 2.8 2.6 2.7 3.7 3.5

64QAM 2.4 2.2 2.2 2.2 2.3 2.2 2.2 2.2 3.1 2.9

256QAM 2.1 1.9 1.9 1.9 2.2 1.9 1.9 1.8 2.7 2.6

25kHz

QPSK 9.0 - - - 9.0 - - - 9.5 9.5

16QAM 5.5 5.0 - - 5.5 5.0 - - 5.9 5.9

64QAM 4.5 4.4 4.2 - 4.5 4.4 4.2 - 4.8 4.8

256QAM 4.0 3.8 3.6 3.6 4.0 3.8 3.6 3.6 4.3 4.3

12.5kHz

QPSK - - - - - - - - - -

16QAM 10.7 - - - 10.7 - - - 11.0 11.0

64QAM 8.0 - - - 8.0 - - - 9.0 9.0

256QAM 7.5 7.2 - - 7.5 7.2 - - 8.0 8.0

Note: Latencies figures are for a single radio hop and are one way (not round trip)
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Modulation 12.5kHz 25kHz 50kHz

QPSK 35 17.5 9

16QAM 24 12 5.5

64QAM 16 8 4

256QAM 13 6.5 3.5

One way IP latency (ms)

Note: Latencies when no other interfaces are 
used. May be affected by other interfaces.

Mimomax has considerable expertise in deploying ultra-
low latency, near real-time communications for utility 
applications. 

For point-to-point links, depending on the channel size 
and modulation used, our typical latency sits well below 
10ms.  

In a point-to-multipoint environment using 50kHz  
channels, our latency is typically between 25 and 35ms.

ULTRA-LOW LATENCY FOR NEAR REAL-TIME COMMUNICATIONS



MIMOMAX 
LEASED LINES 
REPLACEMENT 
LINKING KIT 

Quick-to-deploy, cost-effective radio 
links for leased lines replacement

*Terms of supply apply. Please contact your regional sales manager or sales@mimomax.com for more 
details.



MIMOMAX LEASED LINES REPLACEMENT 
LINKING KIT

Operating in the licensed frequency bands between 400-470MHz, 757-788MHz & 806-960MHz, Mimomax 
radios can be configured to 12.5 kHz, 25 kHz and 50 kHz bands. 

Quick-to-deploy, cost-effective radio links for leased lines replacement

 ► 2 x Mimomax Tornado Radios (Select)
• 400MHz, 700MHz, 900MHz
• 12.5kHz, 25kHz, 50kHz
• QPSK, QAM16, QAM64, QAM256 

 ► 2 x MiMO Low Profile Panel Antennas (Select)

 ► 2 x Tornado DC Connectors and Leads 

 ► 2 x 1U Rack Mounts

Optional:
 ► 2 x Mimomax Interface (Select) 

• 4 Wire Audio 
• X-21
• RS530/RS422
• G703 (64kbps co-dir) 
• C37.94 (single mode fibre)
• C37.94 (multi mode fibre) 

 ► 4 x RJ45-RJ45 Cables  

 ► 2 x Media Converter Trays 

Mimomax Teleprotection Linking Kit includes:

*Full redundancy available



Utilizing MIMO technology, full-duplex communications and high order modulation (QAM256), the Tornado 
radio can achieve higher rates of data throughput than standard narrowband radios.  The result is a better return 
on investment in the spectrum and the ability to run more voice channels over the same link.

Operating in the licensed frequency bands between 400-470MHz, 757-788MHz & 806-960MHz, the Tornado has 
a wide temperature operating range. The Tornado enables unrivalled performance while maintaining Mimomax’s 
renowned reputation for reliability and operational efficiency.

TORNADO RADIO
Our award-winning Mimomax Tornado radio is pushing the boundaries of what can be 
achieved in narrowband channels.

Available for 400MHz, 700MHz, 800MHz, & 
900MHz Frequency Bands (others avaiable on request)

Key Benefits
 » Aggregate data rates of up to 1280kbps in a 50kHz 

channel
 » Latency as low as 3ms in 50 kHz channels (using the 

Optimized Protection Variant for Teleprotection) and 
sub 10ms in a standard point-to-point configuration

 » Resilient communications over links as long as 60 
miles

 » Built-in duplexers and band-pass filters to minimize 
interference

 » Support a combination of ethernet and RS232  
interfaces for ease of integration with legacy systems

 » Isolated Power Supply with low power consumption
 » Remote over-the-air radio configuration
 » Optional SNMP and DNP3 support and a very efficient 

random access protocol

We offer a package of software that comes with the kit, including MSYNCH, SNMP, MDAP & CCMS
For more features, visit our website at mimomax.com/products_category/software or contact your regional sales manager.



TORNADO RADIO SPECIFICATIONS

400MHz 700MHz 900MHz

Gross Data Rates 50kHz   
25kHz                      
12.5kHz

160/320/480/640kb/s Uplink and/or downlink | 320/640/960/1280kb/s Full-duplex
80/160/240/320kb/s Uplink and/or downlink | 160/320/480/640kb/s Full-duplex

40/80/120/160kb/s Uplink and/or downlink | 80/160/240/320kb/s Full-duplex

Configuration 2 x 2 Full Duplex MIMO

Supply Voltage +/- 10.5v DC  to  +/- 60V DC

Maximum Power 
Consumption

26W (at 13.8V)
20W typical

Standby Power Consumption <6W typical

Ambient Temperature Range -30OC (-40ºC) to +60OC (+70ºC)

Mounting 1U High Rack Mount | Pole Mount | Wall Mount | DIN Rail Mount

Dimensions (L x W x H) 180 x 270 x 44mm

Weight 2 kg radio unit only, excl. mounts

RECEIVER

Modulation QPSK/16/64/256QAM

Number of MIMO receivers 2

Symbol Rate 50kHz
25kHz
12.5kHz

2x40k symbols/sec 
2x20k symbols/sec
2x10k symbols/sec

2x40k symbols/sec 
2x20k symbols/sec
2x10k symbols/sec

2x40k symbols/sec 
2x20k symbols/sec
2x10k symbols/sec

Modulation Sensitivity
for 10-4 
BER

50kHz
25kHz
12.5kHz

<-111/-104/-98/-91dBm 
<-114/-107/-101/-94dBm 
<-117/-110/-104/-97dBm

<-111/-104/-98/-92dBm
<-114/-107/-101/-94dBm
<-117/-110/-104/-97dBm

<-111/-103/-97/-91dBm
<-113/-106/-100/-94dBm
<-116/-109/-102/-96dBm

Modulation Sensitivity
for 10-7 
BER 

50kHz
25kHz
12.5kHz

<-109/-102/-96/-89dBm
<-112/-105/-99/-92dBm 
<-116/-108/-102/-96dBm

<-109/-102/-96/-89dBm
<-112/-105/-99/-92dBm
<-116/-108/-102/-96dBm

<-109/-102/-96/-89dBm 
<-112/-105/-99/-92dBm 
<-116/-108/-102/-96dBm

Frequency Range 400 to 470 MHz 757-758 & 787-788 MHz 806 to 960 MHz

Frequency Step Size 5 kHz & 6.25 kHz  selectable  

Frequency Accuracy and Stability better than +/- 1ppm

Nominal Channel Bandwidth 12.5 kHz, 25 kHz, 50kHz 12.5 kHz, 25 kHz, 50kHz 12.5 kHz, 25 kHz, 50kHz

TRANSMITTER

RF Power Output Avg. before duplexer 2 x 27dBm 
Avg. after duplexer 2 x 24dBm 
Peak before duplexer 2 x 35dBm

Avg. before duplexer 2x26dBm
Avg. after duplexer 2x24dBm
Peak before duplexer 2x34dBm
Peak after duplexer 2x32dBm

Avg. before duplexer 2 x 26dBm 
Avg. after duplexer 2 x 24dBm 
Peak before duplexer 2 x 34dBm 
Peak after duplexer 2 x 32dBm

RF Power Control Range >20 dB

Other Details Modulation, Number of MIMO receivers, Symbol Rates, Frequency Range, Frequency Step Size, Frequency Accuracy and Stability are similar with Receiver

DUPLEXER (INTERNAL)

Type Bandpass

Tx / Rx Split 5 MHz minimum 30 MHz 9 MHz minimum

Frequency Range 400 to 470 MHz 757-758 & 787-788 MHz 806 to 960 MHz

Duplexer Sub Bands 400-430 MHz | 440-450 MHz | 450-470 MHz 757-758 to 787-788 MHz 806-869 MHz | 852-933 MHz | 896-960 MHz 

Stop Band Attenuation >60 dB @ >5 MHz from centre >75 dB >60 dB @ >9 MHz from centre

Pass Band Bandwidth 2 MHz (-0.5dB) 3 MHz (-0.5dB) 4 MHz (-0.5dB)

DUPLEXER (EXTERNAL)

Type Bandpass

Available on request

Bandpass

Tx / Rx Split 4.5 MHz 6 MHz minimum

Frequency Range 400 to 470 MHz 806 to 960 MHz

Insertion Loss <1.75 dB <1.5 dB

Stop Band Attenuation >70 dB >70 dB

Pass Band Bandwidth 1 MHz min tunable, 1 MHz min

Mounting 2U High Rack Mount 1U High Rack Mount

INTERFACE (DIGITAL & ANALOG)

ETHERNET Dual 10BaseT/100BaseT | Connector: 2 x RJ45

ASYNCHRONOUS SERIAL Format: Dual RS232 | Connector: 2 x RJ45 | Baud Rate: 300 - 115,200 baud

USB High speed USB 2.0 | Connector: Type A and mini B

ALARM 1 set of volt-free change over contacts

GPIO Analog/Digital 4 x s/w configurable I/O ports 

FREQUENCY REFERENCE Input/Output isolated differential pair



INTERFACE OPTIONS

Product Code Interfaces Supported Connector 
Type

User Bit Rate Isolation

X-21/RS422 Converter

INT-TMC-X21-000
X-21, RS422, RS530 and 

HSSI2
RJ45

64kbps, 128kbps, 
192kbps, 256kbps

1500VDC between radio port 
and X-21/RS422 port

G703 Converter

INT-TMC-703-000 G703 RJ45 64kbps
1500VDC between radio port 

and G703 port

C37.94 Fibre Converter

INT-TMC-C37-000 C37.94 (multi mode)
ST (IEC 

61754-2)
64kbps 850 nm (multi mode)

INT-TMC-C37-001 C37.94 (single mode)
ST (IEC 

61754-2
64kbps 1300 nm (single mode)

Common Converter Specifications
MECHANICAL SPECIFICATIONS

X-21/RS422 and G703 Converters
Mechanical Dimensions (L x W x H)

3.31 x 2.32 x 1.30 inches (84 x 59 x 33 mm) (excluding mounting tabs)

C37.94 Fibre Mechanial Dimensions (L x W x H) 3.07 x 2.20 x 0.90 inches (78 x 56 x 23 mm)

ENVIRONMENTAL SPECIFICATIONS

Operating Temperature -22°F to 140°F (-30°C to 60°C)

Operating Humidity 4% to 100%

Operating Altitude 0 to 1.86 miles (0 to 3000 m)

Environmental Protection IP20 (Indoor use only)

POWER SPECIFICATIONS

Nominal Voltage 5V (Supplied by Mimomax Tornado)

Power Dissipation < 75mW

Connection Included in radio interface port

RADIO INTERFACE SPECIFICATIONS

Electrical Standard EIA 232

Connector 1 or 2 RJ45s*



Product Code Frequency range Gain VSWR Max. Power Impedance Connector Mounting

Low Profile Panel Antenna
ANT-400-420-009-PD00 400-420MHz

9dBi 
Typical

≤1.5:1  
Typical

200W  50Ω  2 x N-Female Normal

ANT-415-435-009-PD00 415-435MHz

ANT-440-470-009-PD00 440-470MHZ

ANT-757-788-012-PD00 757-788MHZ
12dBi 

Typical
ANT-800-880-012-PD00 800-880MHZ

ANT-880-960-012-PD0H 880-960MHZ

PANEL ANTENNA COLLECTION

Mimomax offers a range of industry-standard antennas built to withstand harsh conditions and maintain communications over long 
paths and difficult terrain. Our Panel and Yagi antennas operate in 400MHz, 700MHz, and 900 MHz.

ANTENNA OPTIONS

FOR OUR FULL RANGE OF ANTENNAS AND FULL SPECIFICATIONS, VISIT MIMOMAX.COM/ PRODUCT_CATEGORY/ANTENNAS

The Mimomax Four Wire Audio Interface is an external full-duplex  
audio solution that communicates directly with a Mimomax radio unit.  The 
interface is intended for connectivity to analog audio equipment, such as VF 
modems or radio systems with an analog interface. 

The Four Wire Audio interface is an ideal solution for a scenario where a  
customer is upgrading obsolete microwave or leased line backhaul but is  
intending to maintain their legacy analog voice communications.

Key Features
 » Toll Quality Audio via a 32 kbps ADPCM Vocoder
 » Tone Transparent to Selcall and CTCSS Tones
 » Very High Throughput

 ¬ Up to 6 x 4 Wire Audio E & M plus 9600 Serial
 » Very Low Latency

 ¬ Audio <3.5ms & Serial <9ms end-to-end in a 256QAM 50kHz 
channel bandwidth

 » Wide Audio Frequency Range

Tornado Four Wire Audio Interface



About
Founded: 2007 
Headquarters: Christchurch, New Zealand 
Regional offices: Phoenix, Arizona and Portland, Oregon 
Key target markets: Utilities 
Solutions: Teleprotection, Field Area Networks, SCADA,  Distributed Energy Resources, Advanced Metering Infrastructure, Dis-
tributed Automation, LMR Voice Backhaul, Redundancy

Combining a deep understanding of RF engineering with a continuous drive towards greater innovation, Mimomax Wireless pro-
vides cost-effective advanced communications solutions in licensed narrowband channels.  

Our communications solutions are engineered to provide high capacity, low latency links which support near real-time communi-
cations for SCADA control and asset integration & monitoring for the utility market.

As a result of our North American success, we have established offices in Phoenix, Arizona and Portland, Oregon - resourced to 
manage warehouse and logistics, project management and technical support. In addition, we are supported by our head office 
in Christchurch, New Zealand where development, manufacturing, administration, support, sales, and marketing are carried out.

Contact Us Today
US Office
4630 East Elwood St, Suite 4
Phoenix, AZ 85040
Phone: 602 441 2448
Email: sales@mimomax.com
mimomax.com

Regional 
North America, West: Dennis Sullivan, dennis.sullivan@mimomax.com
North America, Central: Terry Osland, terry.osland@mimomax.com
North America, East: Keith Woodall, keith.woodall@mimomax.com
Australia, New Zealand: Ronald Martinez, ronald.martinez@mimomax.com
International: Paul Reid, paul.reid@mimomax.com
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