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CHAPTER 1 INTRODUCTION

Chapter 1 - Intfroduction

Contact Raven Electronics

Thank you for purchasing an M4x Product from Raven Electronics Corporation. Please contact us if
you have any questions, concerns, ideas, or suggestions on how to improve this manual. We can be
contacted at:

Raven Electronics Corporation
4655 Longley Lane, Suite 106
Reno, Nevada 89502
(775) 858-2400 Phone
(775) 858-2400 FAX
info@ravencomm.com
sales@ravencomm.com

Please contact us when installing your M4x Product for the first time or if you ever have any questions,
comments, or concerns. We would love to hear from you.

We are the “ldea Shop” committed to solving engineering problems and exceeding expectations.
Note: Throughout this manual we reference various screens in the program. Depending on the

revision of the software received with the shipment, there may be slight variations. This product is
always evolving as is the documentation.
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CHAPTER 1 INTRODUCTION

Raven Electronics’ Warranty and Safety Information

Please be ESD protected before starting any procedures contained in this manual.

PN
ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC
SENSITIVE
DEVICES

This warranty expressly precludes any liability by Raven Electronics Corporation for consequential
damages however arising after delivery to the purchaser of the affected equipment, and is limited to
the expressed warranty, excluding all implied warranties including merchantability. All equipment
manufactured by Raven Electronics Corporation is warranted against defective materials and
workmanship for a period of two (2) years from the date of delivery to the original purchaser or end-
user. Liability under this warranty is limited to servicing, adjusting, repairing or replacing, as necessary,
any equipment returned to the factory, fransportation prepaid for that purpose. Factory
examination must disclose a manufacturing defect. Repaired or replaced items will be returned to
the purchaser surface freight prepaid within the continental USA. This warranty does not extend to
any equipment which has been subjected to transportation damage, misuse, neglect, accident,
improper installation, or any other circumstances reasonably beyond the control of Raven Electronics
Corporation.

Beyond the warranty period, repairs will be billed to the purchaser at cost. In such cases, an estimate
will be submitted for approval before repair is initiated. Repaired equipment will be returned to the
purchaser with transportation charges collect, unless agreed to between the purchaser and Raven
Electronics Corporation.
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CHAPTER 1

INTRODUCTION

Quick Start Guide

M4x Blade Quick Start Guide

Thank you for purchasing the M4x Blade.

When updating your M4x Blade, confirm the following
itfems were received with your shipment.

e Software CD
This CD also includes the User Manual

e AC Power Supply Adapter
120/240 VAC, 12 VDC 1.5 Amp regulated
(Note: on units powered from a DC source, this
item will not be included)

e Power Cord
(Note: on units power from a DC source, this item
will not be included)

e USB Cable

If any of these items are missing, please contact Sales at
775-858-2400.

Installing the M4x Software

Note: Install this software before plugging in the M4x Blade.

1. Uninstall old M4x Software before installing a new
version.

2. Install the software by inserting the CD intfo the
computer's CD Drive.

3. Werecommend selecting “Easy Install” when
prompted.

4. Follow the on-screen prompts to complete the
installation.

5. Refer to the M4x User Manual included on the
software disk for more detailed installation instructions,
(especially if this version of software will be installed
over a prior version of software).

Power Up the M4x Blade

1. Connect the Power Cable into the AC Power
Adapter.

2. Connect the AC Power Adapter to your AC power
source (e.g. 3-pronged grounded wall outlet). The AC
Power Adapter can be connected to a 100 to 240
VAC, 50-60 Hz, 0.5A source.

3. Connect the DC plug from the AC Power Adapter into
the DC jack on the rear of the M4x Blade as shown in
Figure 1.

an
@
DC

USB Port
Jack

Figure 1

There are seventeen LED indicators on the front panel of
the M4x Blade as shown in Figure 2.

There are two LEDs per Port. The first LED is Red (default is
XMT (Output)). The second LED is Green (default is RCV

(Input)).

There is a Power On LED which is also Green (and
sometimes blue) fo let the user know the M4x Blade is
powered on.

M4, Communication System

Figure 2

For more details regarding how the LEDs can be setf to
indicate COR (E-Lead) or PTT (M-Lead), please refer to the
M4x User Manual.

M4x Port Pin Outs

On top of each M4x Blade, there are labels with pin out
information for each port installed in the M4x Blade.
Please note, the pin order is grouped for clarity.

12345678 Note: E-Lead is COR, M-Lead is PTT

MODULE 476-150  4-WIRE INTERFACE MODULE 476-151  4-WIRE INTERFACE

N1 PN | PN 1 N 1
N 2 }"“ na JM PN 2 }'“ N 2 }’”
N 3 Frm PN 3 Frusm N 3 }n.mn N 3 }n-mn
PN 6 PN 6 PIN 6 PN 6
mu} PN 4 ruu} N 4
s SO o s ST os ST N S }’""
™7 w7 w7 ™7
Feun Fewo }z.mn EAED
WWW.RAVENCOMM.COM PIN 8 PIN 8 PIN 8 PIN 8
MODULE 476-152  2-WIRE INTERFACE MODULE 476-175 SN MODULE 476-178 RELAY
m'}zwmi P“”}IVIIIE PN 1 = O PN | = KC PNT=NYINC | PN I=RY3K
N 2 PN 2 N2 = K PN 2 = KC PN2=HYIQON | PW2=RY3CON
PN 3 N 3 PN3 = NC N3 = KC PN3=HYINO | PW3=RY3NO
rmc}"'m H“}nmo H“}mn PIIH=}Pm| PNA=NY2ZNC | PNA=RY4K
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CHAPTER 1

INTRODUCTION

Starting the M4x Blade Software

1. Verify the M4x Blade is powered on.

2. Connect the USB Cable to the M4x Blade as well as to
the computer.

3. Located on the Computer Desktop, select "M4x
Setting” shortcut.

4. Once the program is open, select “Actions” menu in
the upper left area of the screen.

5. Select “Connect”
6. Select “Local/USB”

7. On the right-hand side of the screen, a new box will
appear.

8. Press the "+" next to Communication System

9. Click on "Blade” and the factory settings will appear
This screen will show the following:

e The M4x Blade Firmware Revision
e The Modules Installed/Firmware Revision
e Any enabled features

10. Click on the “+" next to Blade (and its Node Address)

The items that appear will allow access to the port
settings

11. Click on the “+" next to System Voting to create a
Vote Group or Groups (an optional feature) and
follow the Wizard.

12. Click on the “+" next to System Bridging fo create a
Bridge Group or Groups.

Please refer to this M4x User Manual for more detailed
settings.

Configuring the M4x Analog 4-Wire Module

1. Click on the “+" just to the left of the Blade, if you have
not already from prior instructions. All ports populated
will show a generic name until the user changes it.

2. Click on the port that you want to analyze or
configure. The Port Status, along with the Transmit and
Settings control buttons appear.

3. Press the Setting button in order to expand the settings
screen.

4. Click through the tabs to see various settings.

5. When all changes have been made, click “Actions”
menu and then "Save Settings to Firmware”. This will
save the settings to the M4x Blade. Please note: the
“Save” button, only saves the changes on the
computer and will not save the settings onto the M4x
Blade.

6. After any changes have been made, please power
cycle the M4x Blade by unplugging the unit and
plugging it backin.
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Configuring a Bridge
1. Configure the M4x Analog 4-Wire Module(s) before
configuring a Bridge.

2. The M4x Blade allows multiple bridge configurations to
be created on one blade.

Click “System Bridging” on the right side of the screen.

4. Drag various ports from the system components panel
and drop them onto the Port Name boxes in the
Bridge Configuration pop up box.

e If Broadcast is NOT checked, the associated
bridge group will be full conference.

e |f DTMF Bridge Group is enabled, the members
of the bridge are now able to be cross-
patched dynamically as remote users dial
using DTMF-enabled devices.

5. Click the check box “Enabled” to enable the bridge.
Configuring SNR Voting (Advanced Feature)
1. Configure the M4x Analog 4-Wire Daughter Board(s)
before configuring a Vote Group.

2. Click "System Voting” on the right side of the screen.
3. Follow the wizard that appears.

4. Click the “Add" button to enable the Voting group.

Performing an M4x Loop Back Test for a
4-Wire Analog Module

The M4x Loop Back Test enables users to perform basic
tests for PTT and COR, XMT and RCV tones, as well as
DTMF.

1. Click "Actions” on the Menu (upper left corner of the
screen)

2. Select “Loop-back Test”

3. Place the loopback cable firmly info a M4x Blade port
to test.

4. Select the port to test (be sure the cable is in the same
port)

5. Select the Loopback Tab
6. Select to Test All or the Specific Test and click Test

7. Testing status and Pass/Fail notifications will populate
as the M4x Blade goes through the specified tests.

Thank you for choosing a Raven Electronics Corporation
M4x Blade for your communication needs, where we are
the ‘idea shop’ committed to solving engineering
problems and exceeding expectations.



CHAPTER 2 M4x PRODUCT DESCRIPTION

Chapter 2 - M4x Product Description

The M4x products provide a complete interoperability solution for existing voice and data networks. The
flexibility of the M4x products is demonstrated by the firmware and software integration, allowing for full
customization of features. Truly, there are hundreds of ways the M4x platform can and has been used.

What is M4x2 M4x is an acronym for “Multi-Market, Mixed-Media”; x = next generation. M4x s a flexible
technology that allows engineers the ability to quickly design communication solutions.

The basis of Raven’s M4x technology is the ability to mix different media types within a single communication
system. Several types of Raven M4x digital-signal-processor-powered modules exist to support a number of
media types. M4x hardware and software tools facilitate the design of simple to complex communications
solutions that might otherwise require multiple products from multiple vendors. Out of the box most features are
enabled to allow a number of media interoperability options. Some features such as the SNR
comparator/voter and Motorola Custom Configurations require a special hardware license. Inquire with Raven
Electronics Corporation for pricing for these advanced features.

Standard Features
¢ VOX (Voice-Activated Switch)

¢ VAD (Voice ACTIV”Y De’rec’rlo‘n) Note: M4x is an ever-evolving product
+ Tone detection and generation . . .
with active, on-going development.

+ Audio Bridge

+ DTMF Bridging

+ COR Bridging

+ Nofch Filtering

+ Wireline

+ Tone-remote control

+ Voice-frequency switching
+ Audio delay Raven Modules

Please contact us for more information
on the current status of roadmap items.

Advanced Features
+ Signal-to-Noise Voter/Comparator
+ Motorola 800 MHz Rebanding and
other Custom Configurations

Applications
+ VoIP/RolP
+ 800 MHz Rebanding
+ Conventional Radio Simulcast
+ Repeater Intertie
¢ Incident Response
+ Radio Interoperability
& Multi-User Crosspatch
¢ DTMF Crosspatch
¢ Communications System Troubleshooting
+ SNR Voting
+ Multi-Channel Dispatch

Rev A8 May 2018 2



CHAPTER 2 M4x PRODUCT DESCRIPTION

M4x Blade General Information

The Raven M4x Blade is a compact, software-driven, communication device. This product offers the perfect
combination of versatility, mobility, and economy; a simple USB connection to a laptop or desktop computer
unleashes a powerful communication system that can serve an unlimited number of uses.

At the heart of the M4x Blade Communication System are DSP (Digital Signal Processor) -powered “modules”.
These modules, manufactured by Raven Electronics, provide "access points” for several different types of
communication equipment including radios, telephones, the public telephone network, orderwire, and even
alarm and conftrol equipment.

The M4x Blade Communication can accommodate up to 8 such access points, and under software control,
can bridge or conference them in any combination.

And that is just the beginning of the M4x Blade Communication System’s versatility the M4x Blade offers. Easily
set it up for SNR voting, radio interoperability, conventional radio simulcast, dispatch center call matrix,
dispatch console, call conferencing system, repeater intertie, incident response, a small office telephone
system, and system troubleshooting.

Choose up to four different modules for up to eight individually configured ports depending on your needs.

Receive LED Transmit LED Power On LED RJ45 Jack

Top Cover Top Cover
Retaining Screw DC Jack USB Port Retaining Screw

Serial
Number
Label

Figure 2: M4x Blade Rear Panel
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CHAPTER 2

M4x PRODUCT DESCRIPTION

M4x Blade Model Number

The basic M4x Blade model, 47800, will be followed by an A or D for power
designation, a dash, and then four numbers to indicate what modules (daughter
boards) are supplied. The model number will have this format:

47800A-__

__Wwhere each blank will be filled with a character that corresponds

to the module installed. If a position will not have a module, the blank position will
be filled with a *0".

Example: 47800A-260V
(A Blade with one 7476-151 modules, one Z476-175 module, no module in this location, and

a VOIP module — only in the last slot)

47800

(with SNR: 47800A-260V-W500)

Power Options:

AC Power = A

DC Power=D

Notes:

Module 1:

1476-124 =8B
1476-150 =1
1476-151 =2
1476-152 =4
1476-153 =D
1476-155=5
1476-170=3
1476-175=6
1476-178 =7
1476-180=C
1476-184 =8
1476-189 =9
1476-232 = A
Blank =0

Module 2:

1476-124 =8B
1476-150 =1
1476-151 =2
1476-152 =4
1476-153 =D
1476-155=5
1476-170=3
1476-175=6
1476-178 =7
1476-180=C
1476-184 =8
1476-189 =9
1476-232 = A
Blank =0

Module 3:

1476-124 =8B
1476-150 =1
1476-151 =2
1476-152 =4
1476-153 =D
1476-155=5
1476-170=3
1476-175=6
1476-178 =7
1476-180=C
1476-184 =8
1476-189 =9
1476-232 = A
Blank =0

Module 4:

1476-124 =8
1476-150 =1
1476-151 =2
1476-152 =4
1476-153 =D
1476-165=5
1476-170=3
1476-175=6
1476-178 =7
1476-180=C
1476-184 =8
1476-189 =9
1476-232 = A
1476-777 =V

Blank =0

The VOIP Module, Z476-777, can only be located in the last slot of the blade.

Configurations:
SNR = W500

If SNR is not
chosen, please
leave blank

Please note, the 7476-189 module is a double-wide module, so a “0"” will need to be in the next
position after the A is placed. Example: 47800A-290V

Rev A8 May 2018
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M4x PRODUCT DESCRIPTION

1476-150

1476-151

1476-152

1476-153

1476-155

1476-170

L476-175

1476-178

1476-180

1476-184

1476-189

1476-232

L476-777

W500

W560

Rev A8 May 2018

Available Modules

Basic 4-wire analog module with two channels in and out, DTMF
detection, VOX detection with relay output, voice delay up to 1 second
on each channel, PTT (M-Lead) relay outputs and COR (E-Lead) inputs.
(This module is inferchangeable with the 7476-151.)

Same as the 7476-150, however, this module can work with very low
frequency signals

Two channel 2-wire analog line interface (hybrid) without battery voltage
applied, detects open or disconnected line

Same as the 7476-150 and Z476-151, however this module can work with
2-wire or 4-wire.

Conference Bridge

Telephone Interface — two channels for 2-wire and 4-wire telephones,
restricted to two modules per single blade

Switched Network Interface (SNI) — two channels for connecting to 2-
wire circuits (PSTN) with telephone battery voltage applied

Relay module — six DPDT relays or eight SPDT relays
Input/Output (I/O) Module — 16 channel AUX input/output

Alarm Input module — 16 alarm inputs which can sense ground or open
circuit for alarm

Four channel 64 kbps RS-422 (V.11) digital service channels — the voice
signals can be routed to any other port in the blade (this is a double-
wide module. Use “0" for the second position.)

Two channel RS-232 Interface — inputs and outputs can be routed to the
host computer or to other RS-232 ports

VolIP Module (can only be located in the last slot of the M4x Blade)

Optional Configurations

Voting Configuration

Digital Voting Configuration



CHAPTER 2 M4x PRODUCT DESCRIPTION

M4x Blade Specifications

POWER REQUIREMENTS
+5 VDC @ 300 mA maximum

+12 VDC @ 60 mA maximum
-12 VDC @ 60 mA maximum

ENVIRONMENTAL
Operating Temperature 0to 50°C

Storage Temperature -40 to 80°C
Relative Humidity 0 to 95% non-condensing
Maximum Alfitude 15,000 ft (4572 meters)
PHYSICAL
PC Board Dimensions 1.95" Wx 4.50" Lx0.80" H (4.95cm x 11.40 cm x 2.03 cm)
Weight 30z (859)
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CHAPTER 2 M4x PRODUCT DESCRIPTION

47698 Line Interface

The Raven 47698 Line Interface provides a switched multi-path interface between several external ports and
the TDM bus. A variety of modules can be plugged onto the 47698 Line Interface card to provide the desired
interface. The available inferfaces include 4-Wire E&M, 2-Wire to 4-Wire Telephone, 2-Wire PSTN, 64 Kbps RS-422,
Telephone Interface, Conference Bridge, RS-232 Data, Dry Circuit Hybrid, Relays, Alarm Inputs, VoIP.

The 47698 Line Interface card connects to the computer via USB to control handshaking and configuration.
The switched traffic is digitized by the modules and the Interface card reformats the digital signal to route it
through the TDM bus. A micro-controller on the Interface card provides the intelligence to route the switched
traffic and perform communications between the computer and the module.

47698 @ MODULE () . INTERFACE ) B0ARD
4 P 2 :

. PORTS 1-2 PORTS - 3-4 PORTS 5»5‘ PORTS 7-8

Figure 3: M4x 47698 8-Channel Line Interface

The 47698 8-Channel Line Interface utilizes a micro-conftroller, TDM bus technology, and 16-bit data buffers to
inferconnect eight switched ports to the TDM bus digital switching matrix. The micro-controller communicates
with the computer via USB to control the routing, connecting, and disconnecting of the switched ports.

The micro-controller acts as a buffer and translator between the individual modules and the TDM bus. The
computer communicates with the micro-controller via a device driver program. The micro-conftroller interfaces
the different speeds of the device driver and the TDM bus interface and franslates the device driver command
set to the TDM bus instruction set. The micro controller also fransfers data to the digital signal processing (DSP)
circuitry on the modules. As with the TDM bus circuitry, the micro-controller interfaces the different speeds of
the circuits and translates the device driver command set to the DSP instruction set.

The TDM bus is comprised of sixteen 2.048 Mbps serial data streams with thirty-two time slots each. The sixteen
data streams are divided equally between transmit and receive ports, resulting in a maximum capacity of 256
full duplex simultaneous connections. The TDM bus circuitry on the Line Interface card routes the signal via the
TDM bus if the connection is between itself and a port on another Line Interface card. If the connection is to a
module on the same Line Interface, the signal is handled internally and is not routed through the bus.
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CHAPTER 2 M4x PRODUCT DESCRIPTION

47698 SPECIFICATIONS

POWER REQUIREMENTS +5 VDC @ 50 mA maximum
+3 VDC @ 30 mA maximum
TDM BUS STREAM
Format 16 serial data streams, 32 time slots per stream
Data Rate 2.048 Mbps
Input/Output Voltage 0.4 VDC low / +4.6 VDC high
MODULE INTERFACE
Format 8-bit parallel data
Data Rate 100 Mbps
Input/Output Voltage 0.8 VDC low maximum / 2.0 VDC high minimum
ENVIRONMENTAL
Operating Temperature 0to 50°C
Storage Temperature -40 to 80°C
Relative Humidity 0to 95% , non-condensing
Maximum Alfitude 15,000 ft (4572 meters)
PHYSICAL
PC Board Dimensions 495" Wx11.00"Lx0.85" H (12.573 cm x 27.940 cm x 2.160 cm)
Weight 0.70 Ibs (0.32 kg)
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CHAPTER 3 M4x BLADE SETUP

Chapter 3 - M4x Blade Setup

M4x Installation and Connection

System Requirements:
o Microsoft Windows XP, Vista, Windows 7
¢ NET framework version 3.5
e One available USB 2.0 Port (Single Blade M4x)
¢ One standard USB A to USB cable (included)

Power Requirements:
¢ 9—18V, nominal 12V
e Average power consumption: 3—6 Watts

Operating Conditions:
e Temperature: 0—50°C

Figure 4 illustrates the optional mounting bracket for the M4x Blade.

Figure 4: M4x Mounting Bracket

M4x Communication Setup Software Installation ,

l BD-ROM Drive (E)) Raven
Note: M4x is continually changing as is this document. Although the '
screenshots may differ a bit depending on the software revision with the
M4x Blade, the information is still in here.

[T] Always do this for software and games:

Install or run program from your media

Run setup.exe
; Publisher not specified

In order to connect to the M4x Blade, first install the necessary software. All General options

the software necessary to get started is located on the CD provided. L ‘oo toie e

using Windows Explorer

View more AutoPlay options in Control Panel

Note: If an older version of the soffware has already been installed, it must

be uninstalled before the new software is installed. Figure 5: AutoPlay Screen

After inserting the provided disk, an AutoPlay screen will appear, similar to the one shown in Figure 5. Select
Run sefup.exe. An installation splash screen shown in Figure é will launch.

Rev A8 May 2018 9



CHAPTER 3 M4x BLADE SETUP

[ M4x Install Helper

If this is the first software installation, the quickest way to get up

\ and running is by simply clicking on the “Easy Install” button on

oot the startup screen. This will run all the proper setup applications
ISR s el nceded fo get started. By accepting all the default options

the items to be installed.
= during the setup process, everything should be up and running in
Catalog . .
less than five minutes.

M4x INSTALLATION

/ -
aviy Raven Electronics Corporation "+ : The next screen to PR

i Specialized Communications Since 1968 t .
STSTN. F AV SNCOMR. COM) a ppeGr IS The Welcome to the M4x Installer!
“Welcome o the M4x

We are the ‘Idea Shop’ committed to solving engineering problems and exceeding expectations. This wizard will walk you through updating the drivers for your

Installer!” screen shown
Figure 6: Installation Splash Screen in Figure 7. Click Next,
accept the EULA, and
continue to follow the
prompts and clicking
Next.

To continue, click Next.

Figure 7: Welcome to the M4x Installer Screen

® Windows can't verify the publisher of this driver software In the case that
the computer using does not currently have .Net 2.0 or
2 Don'tinstall this driver software later installed, a prompt will appear to download and
R T e L install the latest .Net revision directly from Microsoft. Please
see Net 3.0 Install on how to download the newest revision
< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or Of NeT
disc. Unsigned software from other sources may harm your computer or steal
information.

If additional control of the set up process is needed, please
v) See details see the Troubleshooting section which identifies the folders
located on the setup disk.

Figure 8: Install Drivers Screen

When the installation is complete and successful, the following screen, as shown in Figure 9, will appear. Click
Finish o complete the process.

—

Congratulations! You are finished
installing your Max device,

Thee dirieerns wese suocesshuly instaled on this compuser

¥ou can now conrmc your devics b thie computer. Fpour drece
e with neirucions. phesss read tham firt

Lot bhyras L
' Flarven Bectroncz Cop . Pasdy ioame

I

Figure 9: Successful Install Screen
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M4x BLADE SETUP

M4x User Application Install

Note: Because the program will occasionally search for installation files when initialized after modifications have
been made, it is highly recommended that a copy of the folder “M4x User App” be saved to the hard drive on
the computer first before executing the installation. It should remain in that same location after installation for
as long as the M4x software is installed. Moving the installer files may cause the program to hang and have to

be re-installed.

The installer will guide you through the steps required to install M4x on ywour computer.

WARNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution otthis prograrm. ar any portion of it may resultin severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

13 Max [ E—

Welcome to the Mdx Setup Wizard P

Figure 10: Setup Wizard

During the installation process, the Welcome to the M4x Setup
Wizard screen as shown in Figure 10.

The next screen will allow the destination folder to be selected
for the installation. It is highly recommended not to change
these settings unless there is a compelling reason to do so.

In Figure 11, this screen allows the installer to select whether
the program will be available to everyone or just the user
profile used to install the program.

13 Max [

Select Installation Folder Y

The installer will install Max to the following folder.

When SOhsﬂed W|1‘h These Seﬂ'”’]gsl C||Ck on The Nex"’ bUfTOn |n Tainstallin this folder, click "Mext". To install to & different folcer, enter it below or click "Browse"
the bottom right to continue. Follow the prompts on the it
fo”owing screens. C:\Program Files (xB6)\Rawven ElectronicsiMdx, Browse..
Note: It is highly recommended that Windows update is run e _—
. . . . Instal x for yoursetf, or for anyone who uses this computer:
after the installation in order to check for critical updates to
. (@ Everyone
the .Net framework software before using the M4x Software. -
[ concat | [ <Back ][ He>
_

) M - Figure 11: Installation Selection

Confirm Installation -

The inztaler iz ready to ngtal M4 on your computes.

Chol Hoot e ek oo When Figure 12 appears, this confirms installation.

Concel | | <Back | [ New» |

Figure 12: Installation Confirmation Screen

Rev A8 May 2018

Now launch the M4x Settings by double-clicking on
the desktop icon, M4x Settings. This will begin the
M4x Software to configure the M4x Blade.

After the installation is complete, the icon, shown in Figure 13, will
appear on the desktop.

VEHESELLITTTS

Figure 13: M4x
Software Icon
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CHAPTER 3 M4x BLADE SETUP

Connecting to the Local M4x Blade

Ensure that the M4x Blade is connected to the computer via USB and the M4x Blade is powered on by
connecting it with the supplied 12V power supply (AC powered M4x Blades).

To connect to a local M4x Blade (connected via USB) as per Figure 14:

1.

Open the M4x Configuration Setup [ ———

From the Actions menu bar, mouse | | Actions | Window Help
over Connect and click on Patibene easieon
Local/USB. After Local/USB has been

Save Blade Configuration to File...

selected, a green progress bar will | Comneat »| Add New Remote Max Node..
appear on the page indicating the “New Custoni Corifig . s

M4x Software is connected to a local Save Settings to Firmware...

blade. :

. Figure 14: Connecting to Local M4x Blade
Once the M4x Blade is connected to

the computer, System Components will appear on the right-hand [€emeet

side of fhe screen. I

Connecting a second blade will allow both blades to appear in
the System Components section. Attach the second blade and Connecting to localhost
follow the above directions, #2 and 3. Figure 15: Connecting Status Screen

Rev A8 May 2018 12
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Connecting to Remote M4x Blade

To connect fo a Remote M4x Blade as per Figure 16:

w Max Communicanon e e

Actions | Window  Help

2. From the Actions menu bar, mouse over Database Save/Restore
. . Save Blade Configuration to File..
Connect, then click on “Add New Remote sl i

1. Open the M4x Configuration Setup

Connect v ’—_‘
M4x Node..."” | E | Add New Remote Mdx Node
Local/USB
New Custom Config 3 -

3. A prompt will appear asking for Node
Information: Name and IP Address (Host) of
the remotely connected M4x Blade as Figure 16: Connecting to Remote M4x Blade
shown in Figure 17.

Save Settings to Firmware...

Note: In order to communicate between M4x Blades for remote
configuration, the host machine connected with a single M4x Blade requires
that the M4x Blade hosting service is running (included on setup disk).

MNode Information

MName:

Host:

[ AddNode | | Cancel

Figure 17: Adding an M4x Node
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CHAPTER 3 M4x BLADE SETUP

M4x Configuration Software

The M4x employs software to configure many communication settings including various combinations of PTT &
COR, DTMF length and digit pause, VOX thresholds, levels and function fone macros. Each individual port or is
configurable on a per port basis. Thus, a system can have any number of ports uniquely configured according

to the mission requirements.

The M4x comes configured with the software to support your mission requirements. The M4x configuration
soffware environment has been opfimized for Windows and is capable of running indefinitely and without
interruption.

To access various menus of the M4x Software, click on the plus icon immediately to the left of
“"Communications Systems” to expand the list as shown in Figure 18.

System Components
EWCorscoton Sy
» ¢ System Properties
+ ¢ System Diagnostics
YSt To set up Voting, if the SNR
+ l! System Votng Voter/Comparator Features are
Configures Bridge Groups | installed

+/-#m System Brdging
| ySt Identifies the blade hardware. If

= @n Blade 1 other blades are connected as
well, Blade 2, 3, ... will be shown.

Analog 4-wire 1:1 )\
Analog 4-wire 1:2
Analog 4-wire 1:3
Ana;og 4-wire 14 Identifies the ports installed in this

s blade. In this case, 4-wire modules.
Analog 4-wire 15 >—| Names can be changed.
Analog 4-wire 1:6
Analog 4-wire 1:7
Analog 4-wire 1:8 __/

EEEEEE

L

£

Figure 18: System Components
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CHAPTER 3 M4x BLADE SETUP

M4x Blade System Properties

Clicking on System Properties, of the System Components Panel, displays this screen which tells basic
information regarding what is installed on the current

M4x Blade, as shown in Figure 19. [ System Properties === =<
Total Ports: The number of useable ports currently System Information Save and Restore
installed on this M4x Blade. o=l 8

Total Voice Pots: 8 ‘ EeSaen Delads ]
Total Voice Ports: The number of ports installed that Total 47698 Boards: 1 ’ — _ ]

. . up System Settings

allow for voice communications.

System ID
Total 47698 Boards: The number of Blades currently System.01]

connected to this system.

Set System Defaults: Resets all configuration settings to
their default. This will only take effect once the
application has been closed and restarted.

Backup System Settings: This will save the system settings to a Figure 19: System Properties

folder of your choice.

Restore System Settings: This will allow for you to load the previously saved settings.

Viewing M4x Blade Details

Click on Blade 1 in the System Components Panel, as shown in Figure 20. This screen shows firmware revision,
the modules installed and their frmware revision, and enable features, if any.

Blade 00:04:A3:2D:8C:86 Information (cec455fb-4072-46e1-b2f6-af0e9995bfd3) [= |01 [X]

Blade Information Module Information
- Tie  Fimwae  Descrpton

Fimware Revisionn | 296 | Moduet: | 191 | | 182 | | Analog 4-wire E/M
ModdeCout | 4 | Modie2 | 151 | [182 ] | £ndliog 4o E/
Siot Number: | NAA | Modue3 | 151 | | 182 ] | Analog 4-wire E/M
COMM Port | COM4 | Modued: | 151 | | 182 ] | Analog 4-wire E/M
Active? Yes |

System Clock Master Enabled Features \

Blade Hardware UID Set Clock Maste, | Al Standard Features [ Identify

I =] Motorola Custom Configurations
| 00:04:A3:2D:8C:86 | o , .| SNR Comparator/Voter Features

Timing Master: Yes | | Desktop Console Features | | Load Settings

Figure 20: M4x Blade Details

Note: Depending on Software Revision, this screen may appear different.
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CHAPTER 3 M4x BLADE SETUP

M4x Blade Information

Just as shown in Figure 20, Figure 21 shows M4x Blade specific information. Again, depending on the software
revision, screens may appear slightly different.

Blade Information
Firmware Revision: Indicates the number of Module Count: The number of modules
the firmware revision currently installed on Fimware Revision: 2586 currently installed on this M4x Blade.
this M4x Blade.
Module Count: 4
N/A Active?: Indicates whether or not this M4x
COMM Port: The COMM port the M4x Blade Slot Number: . . .
. . Blade is installed properly and is working.
is using to communicate to the software COMM Port: COM4
throuah the USB. Active? o
Blade Hardware UID: States the unique Blade Hardware UID Slot Number: Not Applicable (used in
identification number of this M4x Blade. 00:04:43:2D:8C:86 M4x Systems and M4x Expansion Chassis)

Each M4x Blade will have a different UID.

Figure 21: M4x Blade Information

Module Information

Again, just as shown in Figure 20, Figure 22 shows M4x Module specific information within the M4x Blade. Again,
depending on the software revision, screens may appear slightly different.

Module Information

Type Furware  Description
Modue1: | 151 1.8.2 Analog 4-wire E/M
Modue 22 | 151 1.82 Analog 4-wire E/M
Module 3 | 151 1.82 Analog 4-wire E/M
Module 4: | 151 1.8.2 Analog 4-wire E/M

Figure 22: M4x Module Information

Type: Indicates the type of module installed.
Firmware: Indicates the firmware revision for this module.
Description: Provides a brief description of the module installed

Note: Only those modules installed will have information listed. The above example shows four
476-151s, however, the actual installed modules may vary.
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CHAPTER 3 M4x BLADE SETUP

System Clock Master
System Clock Master
When there are multiple M4x Blades in a system, when checked, this M4x Blade

Set Clock Master
becomes the clock master. Please refer to Figure 23. N

Timing Master: Indicates whether or not the FMIC chip from this M4x Blade is used fo g Hanec| Ye:

fime all M4x Blades in this system.

Figure 23: System Clock
Master

¢ Single M4x Blade - Timing Master will be “Yes”

e Multi-Blade - Only one can be the Timing Master.

Enabled Features

The enabled features section, Figure 24, identifies all installed hardware features. All M4x Blades are equipped
to utilize various features and require an “unlock” application for them to be enabled. Some features may
require additional licensing fees, so please check with Raven Electronics for pricing.

Enabled Features

All Standard Features Motorola Custom Configurations, SNR Comparator/Voter
Motorola Custom Conﬁgulations Features, and Desktop Console Features are optional features.
SNR Comparator/Voter Features If interested in these features, please contact us at

Desktop Console Features Raven Electronics, 775-858-2400, Press 2 for Sales

Figure 24: Enabled Features

Identify and Load Settings Button

As shown in Figure 25, the M4x Blade can be identified by checking this box. When several M4x Blades are
connected atf the same time, it makes it easy to identify which M4x Blade is 1, 2, 3, ... by checking the box and
looking at which LEDs are lit up. The Load Settings button allows the user to load preconfigured setftings onto
the M4x Blade.

Identify: If multiple blades are connected

at the same fime, checking this box turns on .
all the LEDs on the front of the M4x Blade to D lmy
visually identify the M4x Blade.

Load Settings: If any settings have

Load Settings been preconfigured, press this button
and follow the prompts

Figure 25: Identify and
Load Settings
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CHAPTER 4 M4x 476-150 / 476-151 Modules

Chapter 4 - M4x 476-150/151 Module

476-150 / 476-151 2-Port 4-Wire Analog VF/VOX Module

The Raven 476-150 Dual 4-Wire Interface is one of the module interface boards that attach to a 47698 Interface
card. The 476-150 / 476-151 Dual Interface provides two 4-Wire audio ports. Transformer coupled inputs and
outputs provide DC isolation as well as excellent common-mode rejection. The input and output levels can
range from -16 to +7 dBm @ 600 ohms, with 0.1 dB resolution. The two ports can be configured E&M Lead
operation (or PTT/COR) when required.

The Dual 4-Wire Interface can be provisioned to detect DTMF signaling, SF seize/release, SF dial pulse signaling,
CCITT teletype FSK. The signaling information is passed to the computer for decoding. The interface can also
provide VOX functionality with numerous options; including setting VOX delay (125ms—1 second), relay hold-on
(500ms—4 seconds), VOX thresholds (-5 dB— -40 dB), and several customized tone and wire line options as well.

The 476-150 / 476-151 Dual 4-Wire Interface utilizes a
codec and digital signal processor (DSP) circuitry to
interface two 4-Wire audio ports to the 8-bit parallel port
of the 47698 Line Interface. The DSP acts as a buffer
and translator between the codec and the 47698 Line
Interface 8-bit parallel bus. The E&M Leads, DTMF, SF,

§ and voice with teletype (speech plus) can be selected
by the provisioning routine. The DSP decodes and
Figure 26: 476-150 4-Wire Analog 2-Port Module R L L PP

¥
<
4
=
-
T
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~
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encodes the signaling tones and teletype FSK digitally,
resulting in stable and reliable tone generation and
detection.

The operating mode selected can vary between the

two audio ports on the 4-Wire Interface, making it
possible to mix operating modes on one 476-150 / 476- S
151 module. The following modes of operation can Figure 27: 476-151 4-Wire Analog 2-Port Module

be selected in the provisioning routine:

+ DTMF Signaling on or off

¢ PTT / COR (E&M Lead) Signaling on or of

+ SF Signaling on or off and signaling frequency

¢ SF Seize / Release Signaling

+ Voice low-pass filter on or off (for speech plus
application), and cut-off frequency

+ Teletype on or off, baud rate and FSK frequencies

+ VOX with customer specified voice delay

¢ Tone Remote Control

+ Notch Filter

+ SNR / Voter/Comparator

With a little imagination M4x can become

0 what you want it to be. If you have ideas
call us and we can help you realize your
idea!
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CHAPTER 4
476-150 SPECIFICATIONS

M4x 476-150 / 476-151 Modules

POWER REQUIREMENTS

4-WIRE AUDIO PORTS
Input & Output Levels
Frequency Response
Isolatfion
Idle Noise
MODULE INTERFACE
Format
Data Rate
Input/Output Voltage
M-LEAD RELAY
Maximum contact voltage
Maximum current
E-LEAD INPUT
High Input
Low Input
True Sense
ENVIRONMENTAL
Operating Temperature
Storage Temperature
Relative Humidity
Maximum Alfitude
PHYSICAL
PC Board Dimensions
Weight

+5 VDC @ 300 mA maximum
+12 VDC @ 60 mA maximum

-16 to +7 dBm @ 600Q, adjustable in 0.1 dB steps
300 to 3400 Hz £0.5 dBmref. to 1 KHz

>60 dB

<20 dbrnCO0

8-bit parallel data
100 Mbps
0.8 VDC low maximum / 2.0 VDC high minimum

60 VDC, 20 VAC
100 mA

Open circuit or 2 +5 VDC
ground or negative voltage
User determined by software

0 to 50°C

-40 to 80°C

0to 95% . non-condensing
15,000 ft (4572 meters)

1.95" Wx4.50" Lx0.8"H (4.95cm x 11.40 cm x 2.03 cm)
30z (859)

11 [ADDRESs BUS

11 ¢ paTA BUS

J1 ¢ CONTROL_BUS
—

us

DUAL PORT
RAM MEMDRY

LOCAL SERIAL DATA BUS W/CONTROL

41 55 >——p +5VDC
31 58

GRDUND
1 857 -

M +12vDE
31 58 >——@ -12vDC

1. 31 PLUGS ONTO 47682 or
2. CONNECT E-LEADS TO EX
TATE 15 DE
cmcurr

3. M-LEADS Al
STRAPS ST
SIDE OF THE M-LEAD 7O GROUI

NOTES: WUNLESS DTHERWISE SFECIFIED]

47698 LINE INTERFACE MODULE.
TERMAL GROUND DA

SVOLTAGE TO ACTUATE, DEPENDING ON SOF TWARE

SETTING. ACTIVE S TERMINED BY

S WHEN NOT ACTIVATED.
MAY BE USED TO CONNECT OME
ND.

TWO CHANNEL REC
AsD CONVERTER
LINE 1
DFA CONVERTER
ADDRESS. DATA. AND CONTROL BUS -
REC
LINE 2
EEEET: DSP CONTROLLER
WITH BOOT i XMT
MEMORY PROM
8 CHI E-LEAD
1@ CHI E-LEAD GND
s see NoTE 2
118 CHZ E-LEAD
118 €Mz E-LEAD GND
REGUL ATOR
SR <1z -aBvDC
uz s 3 48VDC
< RETURN
1| = N CHI M-LEAD
BolsT 312 CHI M-LEAD
o ]
EeisT2 Q ! RETURN
DELETE KiK3 WHEN sm
OPTION -R PAR 1 SEE NOTE 3
ooais it K3 :/ = 11 Z8 CHZ M-LEAD
T 121 CHZ M-LEAD
. RETURN
1
[ o 17,
SSUE REV!
SOFTWARE. Zsind
Gracx
ave
AermaveD 476-158 2 CHANNEL
LOCATION OF TS 4 WIRE UP/DOWN LINK
T IMPE R
SInap- L = ars | Assv ize[onawais wa.
oo W T z476-158__ |8 | B476-8158
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CHAPTER 4

M4x 476-150 / 476-151 Modules

476-151 SPECIFICATIONS

POWER REQUIREMENTS

4-WIRE AUDIO PORTS
Input & Output Levels
Frequency Response
Input Impedance
Output Impedance
Isolation
Idle Noise
MODULE INTERFACE
Format
Data Rate
Input/Output Voltage
M-LEAD RELAY
Maximum contact voltage
Maximum current
E-LEAD INPUT
High Input
Low Input
True Sense
ENVIRONMENTAL
Operating Temperature
Storage Temperature
Relative Humidity
Maximum Alfitude
PHYSICAL
PC Board Dimensions
Weight

+5 VDC @ 300 mA maximum
+12 VDC @ 60 mA maximum

-20 to +7 dBm, adjustable in 0.1 dB steps

5 1o 3400 Hz +/-0.5 dBm, ref. to 1 KHz

600Q or higher impedance, user selectable
600Q

>60 dB

<20 dbrnCO

8-bit parallel data
100 Mbps
0.8 VDC low maximum / 2.0 VDC high minimum

60 VDC, 20 VAC
100 mA

Open circuit or 2 +5 VDC
ground or negative voltage
User determined by software

0 to 50°C

-40 to 80°C

0to 95% ., non-condensing
15,000 ft (4572 meters)

1.95" Wx4.50" Lx0.8"H (4.95cmx 11.40 cm x 2.03 cm)
30z (859)

NOTES: WUNLESS OTHERAWISE SPECIFIED)
I 41 PLUGS ONTO 47688 A LINE INTERFACE MODULE

U7-B.C.0.U8-A
e ns
= ‘ REC
si [Aopmess mus) DUAL FORT T30 Suae. ne
FAM MEMORY A/D CONVERTER G |
D/A CONVERTER fss
ADDAESS, DATA, AND CONTROL BUS - a7
J1 £ DATA BUS N \ 8 XMT
ne
2 Ui-4 a1
2845 GAM NPUTS & DUTPUTS
J1 { CONTROL BUS LA TREE
—v Us-B.COUS-B
ua ST
2]
ren s
LINE 2
PESET DSP CONTROLLER i i
i
WITH BOOT ¥k \ ’ E St
MEMORY PROM nw
ua-a ey 3a1
2046 GAM
" PN -3 s
s1 { LOCAL SERIAL DATA BUS W/CONTROL 2aK RGN A
o [ o eLead w0
e see notE 2
a7
2ax
41 85 >———p +5VDC o 118 CHZ E-LEAD
4 1118 CH2 E-LEAD GND
J1s8 ;jj s 200
ar 87 = J—_‘ =
REGULATOR <12 -4BYDC
= sy 48VDC
188 +12vDC RETURN
a1 58 >——@ =12VDC v
Kl :;/ 411 CHI M-LEAD
B 0 112 CHI M-LEAD
e Sleirz | RETURN
b SEE NOTE 3
a ;3; L= .. .2 -
o K v/ 4120 CH2 M-LEAD
| m——

41 21 CHZ M-LEAD
RETUAN

MECHANICAL RELAYS
N PARALLEL WITH KIX3

51 2 L
LOCATION OF 4 WIRE UP/DOWN LINK

STRAP JUMPERS

T ey aize] o o
DieM3 7osses X476-151 8476-8151
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CHAPTER 4 M4x 476-150 / 476-151 Modules

Configuring the M4x Analog 4-Wire Module

1.

System Components

Basic Configuration R Communication Systern|

Click on the "+ just to the left of the Blade in the System Components area. All ports

are populated to show a generic name until it is changed. Refer to Figure 28. Figure 28: System
Components
Click on one of the ports to analyze or configure. The Port Status, along with Transmit — F e

and Settings control buttons appear. Refer to Figure 29. & i Communication System
» ¢ System Properties
Press the Settings button to expand the settings screen as shown in Figure 30. I :ﬁ:gd"’m? ostes
# @ System Bridging
< N (= @» Blade 00:04:43:2D:8C:86

Analog 4-wire 1 E] u i
% Analog 4-wire 2
% Analog 4-wire 3
% Analog 4-wire 4
s Analog 4-wire 5
% Analog 4-wire 6
% Analog 4-wire 7
% Analog 4-wire 8

Figure 29: System

Figure 30: Analog Port Components Tree

The following screen will appear allow the user to make configuration changes with every tab. Refer to
Figure 31.

The following pages will describe what is found on all - PR RN T FTAEF R ROV RS R R ARty o ol sl 9
of the tabs.

B —

rcionng |

Note: Please note that the M4x BIadE is eVEr EVOIVING, s
so the pictures shown may not be the same revision as ‘
on the soffware received with the Raven M4x Blade. Desciption | Location | Tones | Interface Settings | Levels | DTMF | DSP_| CTCSS |
Although the diagrams may differ, the options are still
available to configure.

Figure 31: Main Setup Screen
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CHAPTER 4

M4x 476-150 / 476-151 Modules

Port Status

This screen, shown in Figure 32, gives the user a quick glance at the status of the various ports. Transmit (XMT) is
when the signal is transmitting out of the M4x Blade to another piece of equipment. Receive (RCV) is when the

signal is being received intfo the M4x Blade from another piece of equipment.

XMT: Turns red when this port on
the M4x Blade is fransmitting. This
corresponds to the red LED on the
M4x Blade chassis.

RCV: Turns green when this port on
the M4x Blade is receiving. This
corresponds to the green LED on
the M4x Blade chassis. This LED will
be labeled “STS” when 2175 Hz
status fone is being received.

Transmit: Will either assert PTT if the
enable PTT box in Audio Options is
checked, or fransmit the Tone
Macro if enable keying fones is
checked.

Port Information

Analog 4-wire 1

Figure 32: Port Status Screen

COR: Turns green when COR has been
asserted on this port. COR is normally

associated with received signals.

o

SNR: Displays the current signal to
noise ratio on this port. The higher
the number, the better quality the
audio.

Voted: If this is configured as a
voter / receiver port and is currently
voted the LED will be green.

Seftings / Collapse: Opens or closes
full setup menu.

PTT: Turns red when PTT has
been asserted on this port.
PTT is normally associated
with transmitted signals.

This describes the M4x Blade on which the port resides, the slot on which the port’'s module is located (slofs 1-4),
the M4x module type, and the port number itself (port 1 or 2). Please refer to Figure 33.

47698 Board: The last
byte of the MAC Address

Module Position: Position
1-4 on the 47698 Board

Module Type: The M4x
Module Type

Module Port: The port of
the module (1 or 2)

Rev A8 May 2018

Figure 33: Port Information

Module Description:
Description of the
Module Type

Status: If module
is working.
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CHAPTER 4 M4x 476-150 / 476-151 Modules

Saving a Port Configuration

When a configuration is complete, press the Save button, as shown in Figure 34. This will save the configuration
for that particular M4x Blade on the computer used to configure the M4x Blade. If the application is closed and
reopened, the settings will remain active.

Note: This bufton does not save settings to the actual M4x Blade; only to the computer, and is associated with
the M4x Blade that is currently being configured.

In order to use the same configuration for multiple M4x Blades, please reference Chapter 8:
Saving a Configuration for Multiple M4x Blades.

Figure 34: Saving a
Configuration

Description Tab
This tab, as shown in Figure 35, allows the default Port Description to be changed to easily identify the port
when configuring. The Port Name will also change in the System Components tree.

Port Description: Change SNR_| LEDs | Muting | Audio Delays | Keying | SIP | Utiities | Events| Blade Node Address: MAC
Description | Location | Tones | Interface Settings | Levels | DTMF | DSP | CTCSS |

the Port's Name to easily Address to identify M4x Blade.

identify when configuring. This is an unique identifier
00:04:A3.20:6C.85 . :

Example: “Plumb automatically assigned and

Firehouse” or “Site 2" cannot be changed.

Notes: can be used
for any type of notes.

Figure 35: Description Tab

Location Tab
This tab is used to identify the location for this port. Please refer to Figure 36. When using Raven’s custom map-
based software, it will allow the location to appear on a map and show location status.

SNR | LEI;s Muting | Audio Delays | Keying | SIP | Utilities | Events|
Desciiption | | Tones | Interface Settings | Levels | DTMF | DSP | CTCSS |

Figure 36: Location Tab
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CHAPTER 4 M4x 476-150 / 476-151 Modules

Tones Tab

The Tones Tab, as shown in Figure 37, is used to send and receive Test Tones. Click “Send” and the button turns
red and fransmits the selected tone type. When “Send” is clicked again, it furns back to gray and the test tone
stops transmitting. During this process the Transmit and Receive lights in the Port Status window will blink while
the test is running.

. Thi _ ; SNR | LEDs | M Delays | Keying | SIP | Utiities | Events| . ;
Test Tone: This drop-down list has pion] Locas sfoce Setioge] Lovoe] OTME] D3P | CTCS5 Input / Output: Default is Output.

multiple test tone types to choose
from. Some tones in the drop-
down list can be used o simulate
inbound audio (removes the
need for external TMS
equipment).

This simulates a Test Tone being
fransmitted. This may be
changed to simulate a received
Test Tone by pressing Input.

Figure 37: Tones Tab

Interface Settings Tab

The Interface Settings Tab can set Impedance on the 476-151 Module and PTT and COR Settings on both 476-
150 and 476-151 Modules. Please refer to Figure 38.

4-wire Input Impedance: When SR | LEDs | Muling | Auadio Detape | Koging | SIF | Utliies | Everts PTT Interface: Active Closed is the
476-150 Module is installed, 600 Description | Locstion | Tanes | Intertace Settings | Levels default. Active Closed means

ohm is automatically selected.
When 476-151 Module is installed,
there is a choice between a

600 ohm Impedance or high
Impedance.

the relay is normally open until
PTT is asserted and then there is a
relay closure. If Active Openis
checked, the normal state of the
relay is closed until PTT is asserted
and then the relay would go to
open.

Figure 38: Interface Settings Tab COR Interface: Active Low is the

default.
Levels Tab

The Levels Tab, as shown in Figure 39, allows the user to adjust any gain necessary To (Receive) or From

(Transmit) the M4x Blade. The defaults are 0 dB Transmit and 0 dB Receive with —6.0 for the DTMF gain. Typically
this satisfies a majority of installations.

Transmit Level: Adjusting the SNR | LEDs | Muting | Audio Delays | Keying | SIP Note: When transmit or receive
number in this box either = S levels or gain are set to zero, then
increases or decreases the there is no change made to
volume of outbound audio by signal volume. All levels within
that amount in decibels. the Levels Setup are measured in

Receive Level: Adjusting the decibels.

number in this box either
increases or decreases the
volume of inbound audio by that
amount in decibels. Figure 39: Levels Tab

DTMF Gain: Sets the dB level at
which the generated DTMF will
be transmitted.
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CHAPTER 4 M4x 476-150 / 476-151 Modules

DTMF Tab

The DTMF enables an installer at time of installation to send DTMF tones across the network. It can also be set
up to be used with DTMF switching schemes. Please refer to Figure 40.

DTMF address for this port: This is SNR | LEDs | Muling} Audio Delaye | Keying ) SIP. | Utiies ! Transmit DTMF: Generates and
Description | Location | Tones | Interface Setiings | Levels |{ DT

fransmits DTMF numbers in the
box.

used with DTMF switching
schemes. It shows what
combination of digits is used to
access this port. The default first
number represents the M4x Blade
number. The second number
represents the port on that Blade.

Enable DTMF Detector:
Enables/Disables DTMF tone
detectors on this port.

Figure 40: DTMF Tab

DSP Tab

The DSP (Digital Signal Processing) Settings Tab enables Notch Filtering, Other Filters, Tone Detection, and
Inverting a Signal. Please refer to Figure 41.

Invert: This opfion is nof used as
Notch Filter: When Enable Notch ;'fmfiw::ﬂ:j?::;ms'fm Sl part of a configuration. It is for
is checked, all frequencies will be : e o ‘ ’

froubleshooting/testing purposes.
fransmitted except for the one When an O-scope is connected,
selected in the box. The notch is it will invert the input (receive) or
100 Hz wide and 50 dB deep.

output (transmit) signal.
The defaultis 2175 Hz. In certain
configurations, the Notch Filter Tone Detection: This will enable
selection will be un-selectable. detection of function tones F1

0 . i through F15 at the 4-wire
Other Filters: As with the Notch Figure 41: DSP Tab ; 9
Filter, when selected 300 Hz HPF ecelve.
would be the only frequency not

fransmitted.

Tie XMT and RCV: When
checked, any audio that is
received on this port will also be
transmitted from this port.

CTCSS Tab

The CTCSS (PL) Tab, as shown in Figure 42, enables sub-audible tones to command and control radios. This is
currently a custom option. Please contact Raven Sales for more information at 775-858-2400.

SNR | LEDs | Muting | Audio Delays | Keying | SIP | Utiities | Events|
Description | Location | Tones | Interface Settings | Levels | DTMF | DSP

Figure 42: CTCSS Tab
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CHAPTER 4 M4x 476-150 / 476-151 Modules

SNR Tab

The SNR Tab, as shown in Figure 43, is used to configure Signal to Noise Ratio (SNR) settings for Voting
applications. This is an optional feature. If interested in acquiring this feature, please contact Raven Sales at
775-858-2400. If SNR has been purchased, most of the options on this screen will be greyed out until an SNR
Vote Group Receiver is configured. The note in yellow shows this port is set up as a Voter Receiver.

Repo” SNR: When Th|$ Op’rlOﬂ is LEDs | Muting | Audio Delays | Keying Options L.E'Ijlmes Events .
Description | Location | Test Tones | Interface Settings | Levels | DTMF | DSP Settings : SN Setings

checked, the SNR box in the
port status area will be enabled
and the signal-to noise ratio of
this port will be displayed in the
Port Status Screen.

- -

This portis part of a Raven SNR Vote group (or Status Tone
Adapter). Some options may not be available.

Figure 43: SNR Tab

LEDs Tab

This tab gives the option to change the Green and Red LEDs in the software and on the M4x Blade as shown in
Figure 44.

Green LED Options: Description | Location | Tones | Interface Settings | Levels | DTMF | DSP | CTCSS Red LED Options: Default is
Default is Receive Audio, LMuting § Aucio Dalars} Keving | SIBaSy Le2} Evanis} Transmit Audio, however
any of the options listed
can be set fo make the
Red LED light up on the
screen as well as on the

M4x Blade.

however any of the
options listed can be set to
make the Green LED light
up on the screen as well as
on the M4x Blade.

000 OG0O0CO
0000060

Figure 44: LEDs Tab

Muting Tab
The muting tab gives muting options for the 4-wire Transmit and Receive. Please refer to Figure 45.

Mute Options for the 4-wire Desciiption | Location | Tones | Interface Settings | Levels | DTMF | DSP | CTCSS Mute Options for the 4-wire
Transmit SNR | LEDs Audio Delays | Keying | SIP | Utiities | Events | Receive

Always mute output audio on
this port. When this option is
checked, no audio will be
transmitted from this port.

Always mute input audio on
this port. When this option is
checked, no audio will be
received on this port.

Mute transmit audio when
COR is detected on this port.
When this option is checked, When this option is checked,
no audio will be tfransmitted no audio will be received
when COR is detected. Figure 45: Muting Tab when COR is detected.

Mute receive audio when
COR is detected on this port.
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M4x 476-150 / 476-151 Modules

Audio Delays Tab

This tab allows Audio to be delayed before tfransmitting or receiving. These options can be adjusted, however
the audio hold off cannot exceed 1 second between both receive and transmit. Please refer to Figure 46.

Transmit Audio Hold Off

The amount of time to delay
the signal from the outfput of
the M4x Blade

Adjustable from 0 to 1
second, in 125 microsecond
steps.

Keying Tab

Description | Location |
SNR | LEDs | Muting

Settings | Levels| DTMF | DSP | CTCSS
Keying | SIP | Utilities | Events

Figure 46: Audio Delays Tab

Receive Audio Hold Off

The amount of time to delay
the signal from coming into
the M4x Blade

The keying tab, as shown in Figure 47, is used when various Triggers or Keying Tones are necessary.

PTT is asserted when the
trigger is reached.

Be sure to check this box
when PTT needs to be
asserted when the frigger is
reached.

PTT Key-up Delay (ms)
When PTT is asserted, this
allows for a delay before

keying up.

Function Tone Macro

This is set to state what tones
to send and for how long
when triggered. Check Use
Keying Tones box fo select.

Desciiption | Location | Tones | Interface | Levels| DTMF | DSP | CTCSS
SNR | LEDs | Muting| Audio Delays SIP | Utiities | Events|

[ ] Key-up
o | = G Troeec

2175@-3=120,1950@-10=40,2175@-30=0

Figure 47: Keying Tab

Use Keying Tones

When selected, the fone macro defined will initiate
when the trigger condition is met. This is used for fone
remote control in applications where there is no direct
connection from the PTT on this port to a radio

Tone Macro Help Clicking on this option will display the following:
[Frequency (Hz)] @ [Level (dB)] = [Time (ms)]
Frequency can range from 300 Hz to 3 kHz
Level can range between —-60 dB to 7 dB
Time of 0 indicates tone will stay on until transmission ends
Tone sequences are separated by commas
Up to five tone sequences are allowed

Example: 2175@-3=120,1950@-10=40,2175@-30=0

Relay Hold On (ms)

Is how long the audio trigger
and keying opftion is held after
the trigger condition
terminates.

Key-Up Triggers

Do not change to “No Trigger
(Custom)”. This may render
your configuration inoperable.
Default is Always Trigger. If
custom software is being used,
the custom box is checked.
Do not ever uncheck this box if
it is already checked.

Update
Tells the software there is a
new tone macro to use.

The above example will generate a 2175 Hz fone at -3 dBm for 120 ms when the VOX call initiates. It is followed by a

1950 Hz tone at =10 dBm for 40 m:s.

Finally a 2175 Hz tone at —40 dBm will remain on for the duration of the call. This

macro in inputed on a per port basis, so every port can have independent function tones as necessary.

Rev A8 May 2018
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SIP Tab
The SIP Tab is used to set up a SIP Account for this particular port/channel as shown in Figure 48. SIP (Session

Initiation Protocol) is a VolP technology that we use to connect SIP devices to our analog channels (and more)
on an MN4x Blade.

Description

Proxy Server
Describe the Soff Phone

Description | Location | Tones | Inteiface Settings | Levels | DTMF | DSP | CTCSS IP Address of Proxy Server
Username or Number
A username or phone
number used with this
endpoint

Proxy Port
The port number of the Proxy
Server

Username
The username for the Proxy
Server

Display Name
The name to display for
Caller ID

D . Password
omain -

; . The password for the Prox
The SIP Server Domain Figure 48: SIP Tab se Zr Y

Utilities Tab

The Utilities Tab, shown below in Figure 49, is used to Save and Restore setftings as well as perform Loop Back
Tests. When performing Loop Back Tests, be sure to have a loop back cable plugged into the port being
tested. Note: Only plug in the cable for the port being tested.

Save / Restore Settings This is the Description | Location | Tones | Interface Settings | Levels | DTMF | DSP_| CTCSS Loop Back Test A loopback cable
location to Save the settings to a SNAR)LED ) Muling} Auxdo Dalase} Keviog | SIERS A is required to test the various

File for later use or use on another functions. Note: Only one port
M4x Blade, Restoring a saved File, can be tested at a time, otherwise
Restoring setting Defaults, and Restore from the tests will fail. Be sure the

Print the current Settings. window shows “Testing has

completed”
Instructions This gives a diagram -
of the pinouts as well as the

pinouts for a loopback cable.

Figure 49: Utilities Tab

Events Tab

This is an Event Viewer to see what errors and communication occurs between the various pieces of software
and hardware within the M4x Blade. A sample of Event Log after setting up a Voter Receiver and sending a
Transmit (Output) Test Tone is shown below in Figure 50.

Descriptlonl Locaiionl Test Tones | Interface SenEngsl Levels | DTMF | DSP Settings | SNR Settings
LEDs | Muting | Audio Delays | Keying Options | Utilities ‘EVEH[S

Timestamp: 12:08:59:084 (-08) Friday, December 09, 2011
Magl50_VoterPortAudicTimeout RECEIVER TIMECUT

Timestamp: 12:08:59:084 (-08) Friday, December 0%, 2011
Magl50_ SNEVoteStatusChange UnVote (SNR=130)

Timestamp: 13:56:37:080 (-08) Friday, December 09, 2011
Msgl50_4wireXmitThreshChange Start Transmit

Timestamp: 13:56:39:148 (-08) Friday, December 09, 2011
Magl50 4WireXmitThreshChange End Transmit

Figure 50: Events Tab
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LED

Status Descriptions

The following LEDs can indicate the following (may require Synergy):

RED LED that stays on, indicates a bad module

RED LED that blinks, indicates a loss of status tone

GREEN LED that stays off, indicates no circuit audio

GREEN LED that stays on, indicates port is idle or active but not voted

GREEN LED that blinks, indicates port is voted

Rev A8 May 2018
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Chapter 5 - M4x 476-175 Module

476-175 Dual Switched Network Interface (FXO)

The Raven 476-175 Dual Switched Network Interface module provides bi-directional access between a public
switched network and the Raven M4x equipment network. A ring voltage detector allows the 476-175 module
to answer calls from the public switched network. M-Lead outputs can be provided via another optional relay
module in the M4x Blade.

Figure 51: 476-175 Switched Network Interface, 2-Port
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476-175 SPECIFICATIONS

POWER REQUIREMENTS

VOICE PATHS
2-Wire Line Levels

Frequency Response

Idle Noise Off Hook
HYBRID

Transhylbrid Loss

Longitudinal Balance

ENVIRONMENTAL
Operating Temperature

Storage Temperature
Relative Humidity
Maximum Altitude

PHYSICAL
PC Board Dimensions

Weight

+5 VDC @ 300 mA maximum
+12 VDC @ 60 mA maximum

0 dBm (nominal) @ 600Q
+0.5 dB 300 Hz to 3400 Hz ref 1000 Hz
<12 dBrnCO

=30 dB
>60 dB

0 to 50°C
-40 to 80°C

0 to 95% , non-condensing
15,000 ft (4572 meters)

1.95" Wx 450" Lx0.50"H (4.95cmx 11.40cmx 1.3 cm)
30z (859)

2-WRE
J1 ADDRESS BUS AL AR S o 4I€m|§ ——x i
: RAM MEMORY AsD CONVERTER CONVERTER TWO WIRE
” n | D7A CONVERTER e P vy - EWEN
ADDRESS, DATA, AND CONTROL BUS OFF HOOK >
J1 DATA BUS ¥
ut
RINGING <
< CONTROL BUS }
uz
2-WIRE
To
4-wRe [————————— N1 17
CONVERTER| TL""?NE"“;E
RESET DSP CONTROLLER —————x 1 18
WITH ‘HODT o OFF_HOOK >
MEMORY PROM RNEIE < s
N
J < LOCAL SERIAL DATA BUS W/CONTROL
us.7
11 55 S——1p +5VDC
11 58
GROUND
1 57 ;] l:
REGULATOR
U4
J1 s8 +12vDC
NOTES: [UNLESS OTHERWISE SPECIFIED]
@3A ECO 1838 [ons] [ 1712
1. J1 PLUGS ONTO 47692 OR 47698 LINE INTERFACE BOARD. o VLK | [ Joare
2. M-LEADS AND E-LEADS ARE CONNECTED DRAW RAVEN ELECTRONICS CORP.
THROUGH OTHER MODULES. DHS CAGE Mo. 51504
4655 LONGLEY LANE
CHECKED REND. NEVADA B89522-7304
775] 8SB-2400
NAME
e 476-175 2 CHANNEL
SWITCHED NETWORK INTFC
DATE SY [ZE | DRAWING NO.
CAD BI7SB3A | o 505 Z476-175 |B | B476-BI75
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Configuring the M4x Switched Network Interface (SNI) Module

Basic Configuration

1. Click on the "+" just fo the left of the Blade in the System Components area. All ports

are populated to show a generic name until it is changed. Refer to Figure 52.

2. Click on one of the ports to analyze or configure (Analog Loop-Start #). The Port
Status, along with Transmit and Settings control buttons appear. Refer to Figure 53.

3. Press the Seftings button to expand the settings screen. Refer to Figure 54.

Analog Loop-Start 3 D

Figure 54: SNI Port Screen

System Components

[ZIPT] Communication System

Figure 52: System
Components

System Components

= 4 Communication System
» ¢ System Properties
¢ System Diagnostics
# @8 System Voting
@ @@ System Bridging
(= @ Blade 00:04:43:20:08:A9
% Analog 4-wire 1
% Analog 4-wire 2
sa Analog Loop-Start 3
#a Analog Loop-Start 4

Figure 53: System
Configuration

4. The following screen will appear allow the user to make configuration changes with every tab. Refer to

Figure 55.

Description Tab Ability fo
name the port

Test Tones Ability to send
and receive test tones

Interface Settings Sefs the

number of rings before
answering

Levels Ability to adjust gain

for Transmit and Receive

DTMF Enables an installer at

the time of installation to

send DTMF tones across the
network. It is also where the
DTMF code is programmed

DSP Settings Enables Notch
Filtering, other various filters,

Tone Detection, and an
opftion fo Invert a Signal.

Analog Loop-Start 3 - {a7f9c532-e8ba-4769-82f1-984124bd2... [= |

Analog FXO Interf,
e

g | Audio Delays | Utiities | Events
Description | Test Tones | Interface Settings | Levels | DTMF | DSP Settings | LEDs |

0004:A3:20.06:49

Figure 55: SNI Main Setup Screen

LEDs Option to change
the Red and Green LEDs
in the software and on
the M4x Blade.

Muting Ability to mute
the 2-wire Transmit
and/or 2-wire Receive

Audio Delays Allows
audio to be delayed
before Transmitting or
Receiving

Utilities Used to Save
and Restore Settings as
well as perform loop
back tests

Events Eventlog fo show
what has occurred
during set up as well as
use

Note: Please note that the M4x Blade is ever evolving, so the pictures shown may not be iiic suriic ievisun us
on the soffware received with the Raven M4x Blade. Although the diagrams may differ, the options are still

available to configure.

Rev A8 May 2018
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Description Tab

This tab, Figure 56, allows the default Port Description to be changed to easily identify the port when

configuring. The Port Name will also change in the System Components tree.

Port Description: Change

the Port's Name to easily

identify when configuring.

Example: “Plumb
Firehouse™ or “Site 2"

Notes: can be used
for any type of notes.

Tones Tab

I Muting I Audio Delays | Utiliies | Events

sDESCthDﬂ( Test Tones | Interface Settings

Figure 56: SNI Port Description Tab

DTMF | DSP Settings | SNR Settings

0004A32CESTS

-

Blade Node Address: MAC
Address to identify M4x
Blade. Thisis an unique
identifier automatically
assigned and cannot be
changed.

Figure 57, the Tones Tab is used to send and receive Test Tones. Click “Send” and the button turns red and
fransmits the selected tone type. When “Send” is clicked again, it turns back to gray and the test tone stops
transmitting. During this process the Transmit and Receive lights in the Port Status window will blink while the test

is running.

Test Tone: This drop-down

list has multiple test fone
types to choose from.
Some tones in the drop-
down list can be used to
simulate inbound audio
(removes the need for

external TMS equipment).

Answer Options Tab

Muting | Audio Delays | Utilities | Events

Send

Test Tones

@® ©

Figure 57: SNI Tones Tab

Interface Setings. DTMF | DSP Settings | SNR Settings

Input / Output: Default is
Output. This simulates a
Test Tone being
fransmitted. This may be
changed to simulate a
received Test Tone by
pressing Input.

This tab is used to select how many rings before the M4x Blade answers. The default is set to 6 Rings. Please see

Figure 58.

Rev A8 May 2018

Audio Delays | Utilities | Events

Desciiption | Test Tones | Answer Options

Figure 58: SNI Answer Options Tab

Levels DTMF | DSP Settings | LEDs | Muting
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CHAPTER 5 M4x 476-175 Module

Levels Tab

The Levels Tab allows the user to adjust any gain necessary To (Receive) or From (Transmit) the M4x Blade.
Refer to Figure 59. The defaults are 0 dB Transmit and 0 dB Receive with —-6.0 for the DTMF gain. Typically this
saftisfies a majority of installations.

Transmit Level: Adjusting the Muting | Aucio Delays | Utiiies | Events
Description | Test Tones InterfaceSemngsiLevelss

Note: When transmit or
receive levels or gain are
set to zero, then there is no
change made fo signal
volume. All levels within the
Levels Setup are measured

number in this box either
increases or decreases the
volume of outbound audio
by that amount in decibels.

Receive Level: Adjusting the

number in this box either in decibels.

increases or decreases the

volume of inbound audio by Figure 59: SNI Levels Tab DTMF Qain: Sets the dB level
that amount in decibels. at which the generated

DTMF will be transmitted.

DTMF Tab

The DTMF Tab, Figure 60, enables an installer at time of installation to send DTMF tones across the network. It
can also be set up to be used with DTMF switching schemes.

I Muting | Audio Delaysl Utilities | Events

DTMF address for this pOI’f: Descripion | Test Tones | Inierface Sefings | Levels | DTMF {| DSP Sefings | SNR Sefings | LEDs | Transmit DTMF: Generates
This is used with DTMF and transmits DTMF numbers
switching schemes. It shows in the box.

what combination of digits is
used to access this port. The
default first number
represents the M4x Blade
number. The second number
represents the port on that Figure 60: SNI DTMF Tab
Blade.

Enable DTFM Detector:
Enables/Disables DTMF tone
detectors on this port.
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DSP Tab
The DSP (Digital Signal Processing) Settings Tab enables Notch Filtering, Other Filters, Tone Detection, and
Inverting a Signal, shown in Figure é1.

Tone Detection: This will
enable detection of function

- tones F1 through F15 at the 4-
™ wire Receive.
=

Notch Filter: When Enable e T
Notch is checked, all
frequencies will be
tfransmitted except for the
one selected in the box. The
notch is 100 Hz wide and 50
dB deep. The defaultis 2175 »
Hz. In certain configurations,
the Notch Filter selection will Figure 61: SNI DSP Settings Tab
be un-selectable.

Tie XMT and RCV: When

~ checked, any audio that is
received on this port will also
be transmitted from this port.

Invert: This option is not used as part of a configuration. It is for froubleshooting/testing
purposes. When an O-scope is connected, it will invert the input (receive) or output
(transmit) sianal.

SNR Tab

The SNR Tab is used to configure Signal to Noise Ratio (SNR) settings for Voting applications as shown in Figure
62. This is an optional feature. If interested in acquiring this feature, please contact Raven Sales at 775-858-
2400, press 2 for Sales. If SNR has been purchased, most of the options on this screen will be greyed out until an
SNR Vote Group Receiver is configured.

Muting I Audio Delays | Utilities | Events

Report SNR: When this option  Foe.cipion | Test Tones | inerface Setings SNR Setings
is checked, the SNR box in
the port status area will be
enabled and the signal-to
noise rafio of this port will be

Sisployei ir; ThTe PF<?rT Sto;;s
creen. Refer to Figure 60.

Figure 62: SNI SNR Settings Tab

LEDs Tab
This tab gives the option to change the Green and Red LEDs in the software and on the M4x Blade. Please
refer to Figure 63.

Green LED Options: Default Q:Zﬁpn':';“"}i’;‘iﬁl:’“:’:;z:;:2@5 = Red LED Options: Default is

Transmit Audio, however any
of the options listed can be
set to make the Red LED light
up on the screen as well as
on the M4x Blade.

is Receive Audio, however
any of the opfions listed can
be set fo make the Green
LED light up on the screen
as well as on the M4x Blade.

Figure 63: SNI LEDs Tab
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Muting Tab
The muting tab, Figure 64, gives muting opftions for the 2-wire Transmit and Receive.

tesJones [ nteface Sefinas Mute Options for the 2-wire
Receive

Mute Options for the 2-wire
Transmit

Always mute input audio on
this port. When this option is
checked, no audio will be
received on this port.

Always mute output audio
on this port. When this
option is checked, no
audio will be transmitted
from this port.

Figure 64: SNI Muting Tab

Audio Delays Tab
This tab allows Audio to be delayed before transmitting or receiving as shown in Figure 65. These options can
be adjusted, however the audio hold off cannot exceed 1 second between both receive and fransmit.

Receive Audio Hold Off

The amount of time to
delay the signal from
coming info the M4x Blade

Transmit Audio Hold Off

The amount of fime to
delay the signal from the
output of the M4x Blade

Adjustable from 0 to 1
second, in 125
microsecond steps.

Figure 65: SNI Audio Delays Tab

Utilities Tab

The Utilities Tab, shown below in Figure 66, is used to Save and Restore settings as well as perform Loop Back
Tests. When performing Loop Back Tests, be sure to have a loop back cable plugged into the port being
tested. Note: Only plug in the cable for the port being tested.

Save / Restore Settings This is the
location to Save the settings to a
File for later use or use on another
M4x Blade, Restoring a saved File,
Restoring setting Defaults, and
Print the current Seftings.

Loop Back Test A loopback cable
is required to test the various
functions. Note: Only one port
can be tested at a fime, otherwise
the tests will fail. Be sure the
window shows “Testing has

completed”
Instructions This gives a diagram

of the pinouts as well as the
pinouts for a loopback cable. Figure 66: SNI Utilities Tab
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Events Tab

This is an Event Viewer to see what errors and communication occurs between the various pieces of software
and hardware within the M4x Blade. A sample of Event Log after sefting up a Voter Receiver and sending a
Transmit (Output) Test Tone is shown below in Figure 67.

Rev A8 May 2018

I Desnnptinnl Location | TeslTﬂnesl Interface Setings | Levels | DTMF | DSP Settings | SNR Settings

Muting | Audio Delays | Keying Options | Utilities | Events

Timestamp: 12:08:59:084 (-08) Friday, December 09, 2011
Msgl50 VoterPortAudicTimeout RECEIVER TIMEOUT

Timestamp: 12:08:59:084 (-08) Friday, December 09, 2011
Msgl50 SNRVoteStatusChange UnVote (SNR=130)

Timestamp: 13:56:37:090 (-08) Friday, December 09, 2011
Msgl50 4WireXmitThreshChange Start Transmit

Timestamp: 13:56:39:149 (-08) Friday, December 09, 2011
Msg150 4WireXmitThreshChange End Transmit

Figure 67: SNI Events Tab
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Chapter 6 - 476-777 VolP Module

The Raven 476-777 VolP Module provides an Ethernet
connection on one port and a complete 4-wire or 2-
wire VF Interface on the second port. The VF input and
output gain can range from =16 to +7 dBm @ 600Q, with
0.1 dB resolution. The VF input can be switched to high
impedance. The VF port can be configured for E&M
Lead operation when required via the M4x
Configuration Software.

The VolP Port of the 476-777 module utilizes a codec
and digital signal processor with an on-board memory
to communicate via VolP. The digital signal processor
acts as a buffer and translator between the VolIP signal and the codec or Line Interface buses. All the functions
of the module can be selected through the M4x Configuration Software. Included in this portion of the module
is a complete physical layer driver / receiver chip for communication via VolP. The VolP decoded data can be
routed to the companion VF port on the module and/or to the TDM serial data bus on the 47692 or 4698 Line
Interface board.

A hardware/software combination, the 476-777 module is a solution designed to be dropped into an existing
M4x Blade (See figure 1) or used as the foundation of a new M4x-based application. Based on a dedicated
and powerful Analog Devices Blackfin processor, the 476-777 module includes existing M4x module
interoperability, Ethernet connectivity, and a 48 kHz-capable stereo audio codec. The efficient embedded
operating system, network stack and control software are pre-integrated; out-of —the-box the 476-777 module is
immediately capable of creating digital conference calls or IP backhaul from disparate analog or digital
sources through M4x modules.

The intuitive Raven M4x Communications System Software was designed with ease-of-use and a short learning-
curve of paramount concern. Users have the opftion of physically connecting directly via USB cable or remotely
across Ethernet to a secure configuration web page. There are no POTs and no DIP switches. Using the system
software all configuration options are controlled in a Windows-familiar interface with simple drag-and-drop
features.
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Features Overview

The Raven 476-777 module includes a core set of included features and optional features that enable further
ease of integration into disparate complex systemes.

Core VoIP Networking Protocols

e SIP, SDP, RTP, STUN
e Optional: SIPS, SRTP
Call Management

e Supported Workflows: SoftPhone, Desktop Phone, POTS FXS , POTS FXO

e Actions: place, answer, fransfer, and disconnect calls; conference bridge/call; generate
DTMF, aftended and unattended call hold; caller ID/message waiting/call waiting.

e Events:incoming call, peer on/off hold, peer disconnect, being transferred, detect DTMF,
registered/unregistered, etc.

¢ Callmanagement control via web page for remote control or M4xCSS for local confrol.
Voice Engine
e Codecs: G.711 (fully compatible), G.726 (16/24/33/40 kbps), G.722, DVI4 (narrow/HD/Ulira
HD), Linear PCM, and iLBC supported with some limitations.

o Algorithms: Gain, Automatic Gain Control (AGC), DC Blocker, High-Pass Filter, Voice Activity
Detector (VAD), Acoustic Echo Suppressor, Sample Rate Conversion, DTMF
(Generator/Detector), Call Progress Tone Generator, Custom Ring Tone Generator, Comfort
Noise Generator, Packet Loss Compensation

o Optional Algorithms: Acoustic Echo Canceller, Line Echo Canceller, Noise Reduction ,
Frequency Equalizer

Information Subsystem
e Configuration Information Management
o File-based by default

o Canintegrate with platform’s configuration style
¢ Runtime Information Management (e.g. call status)

e local (M4x) or remote (web service) access configuration and status monitoring
Web-Based Configuration Ul

e HTTPS for secure access

e Expandable to include specific user-application configurations
Module Only

e Industry-leading, field-proven VolP engine

e TCP/IPv4 Networking Stack, optional IPvé

e Hardware
o BF516running at 300MHz, 8MB RAM, 4MB Flash

o SSM2603 high-fidelity stereo audio codec
o 10/100Mbps Ethernet via RMI
o Digital GPIO
o All software and hardware already integrated and optimized

476-777 SPECIFICATIONS
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POWER REQUIREMENTS

VolIP PORT
Format

Cable

Line Impedance
Line Voltage Level
LED Indicators

VF AUDIO PORT
Format

Input & Output Levels
Input Impedance
Frequency Response
Isolation

Idle Noise

VF PORT M-LEAD RELAY
Maximum Contact Voltage

Maximum Current
VF PORT E-LEAD INPUT

High Input

Low Input

True Sense

ENVIRONMENTAL
Operating Temperature

Storage Temperature
Relative Humidity
Maximum Alfitude

PHYSICAL
PC Board Dimensions

Weight

Rev A8 May 2018

+5 VDC @ 150 mA maximum
+12 VDC @ 170 mA maximum
-12 VDC @ 40 mA maximum
(3.25 Watts maximum)

Supports 10Base-T and 100Base-T
IEEE 802.3u specification full duplex

Straight or cross-over, auto-detected
100Q
1.0 V Peak nominal

100Base-T indicated by green LED on RJ-45 connector
Activity indicated by red LED on RJ-45 connector

4-wire or 2-wire user selectable

-16 to +7 dBm, adjustable in 0.1 dB steps

600Q, must be loaded with 600Q in 2-wire format
300 to 3400 Hz +0.5 dBm ref. to 1 KHz

>60 dB

<20 dbrnCO

60 VDC, 20 VRMS AC
50 mA

Open circuit or 2£1.8 VDC
Ground, negative voltage or £0.32 VDC
User determined by software

0 to 50°C

-40 to 80°C

0 to 95% , non-condensing
15,000 ft (4572 meters)

2.65" W x4.50" Lx0.80" H (6.73cm x 11.40 cm x 2.03 cm)
2.3 0z (67 Q)
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Networking Performance

The 476-777 module has a very high performance networking implementation. Below is a graph of TCP RX & TX

throughput for its Ethernet Connection.
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Fusion Voice Engine™

Fusion Voice Engine (frademarked by Unicoi Systems Inc.) is a software library that implements the audio core
of a Voice-over-IP (VolP) module. The main usage pattern is to create and control analog (i.e. speaker and
microphone) and digital (i.e. RTP) “channels” and combine them into “conversations” which provide
conferencing capabilities. Channels additionally provide granular control of audio processing for maximizing
audio quality.

Fusion Voice Engine has two main components: the Audio Processing System and the RTP Protocol
Implementation. The Audio Processing System includes audio algorithms (e.g. automatic gain control (AGC),
noise suppression, DTMF detection/generation, etc.), voice codecs (e.g. G.711,iLBC, Speex, efc.), channels
and conversations (i.e. conferencing). The RTP component is a full standards-based RTP protocol
implementation and an RTP digital channel provides integration into the Audio Processing System; Secure RTP
(SRTP) is an available option.

Features highlights of the Voice Engine:
¢ Multiple active conversations, where each conversation conferences all attached channels
* Analog audio channel with various echo canceller options:

Acoustic Echo Suppression (AES)

Acoustic Echo Cancellation (AEC); provided separately as an option

Line Echo Cancellation (LEC)

* Variety of audio algorithms such as AGC, Noise Suppression, DTMF detection/generation, volume conftrol,
mute, call progress tones, etc. o Also available are Radio-over-IP (RolP) specific tone generation/detection
algorithms.

* RTP digital audio channel with optional support for Secure RTP
* Plug-in architecture for voice codecs and echo cancellation

¢ Wide-range of sampling rates supported: 8kHz (“narrowband”), 16kHz (“wideband”, or “HD"), 32kHz (“ultra-
wideband”, or “Ultra-HD") and 48kHz (“*CD Audio”)

¢ Interface to WAV audio player
The following codecs are always available with the Voice Engine:

e Linear PCM- narrowband, wideband, ultra-wideband and CD audio
e G.711 u-Law

e G.711 a-Law

e G.726 - 16, 24, 32 and 40 kbps

e G.722

¢ DVI4 - narrowband, wideband and ulira-wideband
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Fusion Architecture Overview

Fusion Voice Engine’s architecture centers on conversations, channels and streams. A conversation contains
one or more channels which in turn contain a single or a mated pair of streams which are, in general, a
sequence of audio processing algorithms. More specifically, an analog channel always contains a mated
speaker and microphone stream, and a digital channel contains an encoder and/or a decoder stream. A
typical 3-way conference call scenario is depicted here:

Digital Channel RTP (
DecoderStream
> <t B \
» EncoderStream 3
Analog Channel
SpeakerStream )
- > Mixer
MicStream [
Digital Channel RTP

» DecoderStream
> < > \
EncoderStream ‘
Conversations

Conversations conferences one or more channels fogether. The outgoing audio leaving the conversation and
going into any channel is a mixture of all other channel’'s incoming audio entering the conversation. For
example, the diagram on the left shows three channels connected to a single conversation; the diagram on
the right is looking at only the outgoing audio from Channel 3 which is a combination of the incoming audio
from Channel 1 and Channel 2.

The conversation understands a channel's mated streams and thus knows that incoming audio from Channel 3
should not be included in the outgoing audio for Channel 3.

Channels can be added and removed from conversations as necessary and without bounds, but a channel
can only be part of one conversation at any time.

Audio entering and leaving the conversation is linear PCM at the highest sampling rate used in the attached
channels. However, the sampling rate will not cross the value which was used to initialize the Voice Engine.

Radio over IP (RolP)

Traditional VolP implementations utilize proprietary signaling to handle Push-to-Talk events over the IP layer. This has
created some incompatibility issues with various manufacturers of VolP solutions. Raven’s implementation is designed
to rely on non-proprietary protocols to control radio keying in order to achieve true VolP/RolP interoperability.

Since VolP technologies are packet-based and considered “unreliable”, traditional keying tones (“hold tones”) are often
interrupted or dropped by the characteristics of normal IP-based networks. This causes radio stations to stop keying
their transmitters which results in potential loss of important audio or annoying squelch “ping-pong” effects.
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Out-of-the box Raven utilizes a VoIP “PTT” process that relies on a voice activity detection algorithm (VAD) along with
console tone detection and remote keying of stations . At the source end of the conversation, the M4x will send packets
while voice activity is detected along with DC input (COR) and VOX (three layers of voice transmission verification) on
the audio input to the VolP session or hold tone (low-level guard tone). This process turns on or off RTP streams based
on these conditions. If the destination has packets to process then, if provisioned, the destination will provide DC or EIA
tone keying of radios accordingly.

When set up properly, the source endpoint relies on COR and VOX at the initial input from the console to initiate the
VolP keying sequence. The VAD further requires voiced speech for packet to be sent and the presence of packets at the
destination indicates that the appropriate keying option should be applied to the station. The VolP layer handles much
of the timing and delays automatically but you can tune audio, PTT, and hold on delays in the output analog port as
needed. Most RolP needs will be achieved through this process; however, if you require additional sophistication in
your RolP needs, ask us what other options are available. M4x is limited only by your imagination.
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Configuring the M4x Voice Over IP (VolP) Module

Basic Configuration

Connect port 7 of the M4x unit that has 8 ports to your network. For a 2 port M4x connect port 2 to your
network.

Open a web browser and type into the URL bar the default IP address of the M4x which is 10.1.1.253. Your
computer will need to be on the same subnet as the M4x to access the web page.

Sign in
httpy/F10.1.1,110
Your connection to this site s not private

Username

Password

Sign in Cancel

Once you have navigated to the M4x the login screen will appear. The default user name and password are
admin and admin. Once you have accessed the web configuration it is highly recommended that you change
the user name and password.

Status Page

1. This page will give you the current status of the network settings, CPU Utilization, the amount of memory
available and the SIP registration status.

FlexGate RoIP Gateway Configuration

System Information

Syatam Informaotion MNetweork
- EEV oo 10.1.1.110
L SEs Gateway 0.0.0.0
i DNS Primary 0.0.0.0
=IP Swbap
DNS Secondary 0.0.0.0
" EIF acccunim
) — DNS Terkiary 0.0.0.0
v Afimmzzd System
« moftphens CPU Utilization 14%

BTF Samaicna

* AT Ezaaizea
Blodw Link Sebtup

* mlod= Link Sclup
* mlzdz Lick SCalua
= slads Lmk Conflig
Syatam

* Lmeel Amsbeg Poel
* ASeinoirsDoen

= Dalcimims

*  Brchup/Foalors
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Network Settings

FlexGate RoIP Gateway Configuration

Network Configuration
System Information General
®  Stana Host Rav\olP

SIF Setup Connection Type Dynamic IP ® Seatic IP FRPoE
© SIF Aaunss Static IP Address
& SIP Codecs Address 10.1.1.110
©  Aovanced Mask 265255 2560
@ Sofphons Dafault Rouwter 0.0.00
RTF Sasslons
i ———— DMS Primary 0.0.0.0
Blade Link Setup DMS5 Secondary 0.0.0.0
©  Elace Unk Setup DMS Tertiary 0.0.0.0
©  Slage Link Skabus Additional Settings
R Etade R Cortl MTU Size jazvarcas; 1500
VLAN

. VLAN Enabled
- I 4 Dvalwe: T ta 4054)
A . User Priority 0 - Best Effort ¥ | coataur: o
& Upgracs Firmwars

 Sawe Changes |
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Configuring Network Settings

Navigate to the network page.

Input the network settings into the static IP address section and select the save button. Once the new settings

have been saved the module will go through a reboot process. Once this process is complete you will need to
navigate to the new IP address. If the new network settings are not on your computers subnet you will need to
change the computers network settings.

Make sure to select save changes when done. After save changes has been selected an apply now box will
drop down. Select the apply now button to apply the changes just made.

Your sethings have been saved, but must be applied bo bk effect!
Spplying your change= will result in & bemporary lo==s of inf=met connectviby Apphy Mo |

. and tel=phone ==rvice. You may continuees to make other changs=s and 2pply all N |
of them togetier ot a laler poink.

The box below are links to step by step instructions to change Microsoft IP addresses.

The link below is directed towards Microsoft.com support pages. This will apply to Windows 7,
Windows 8.1, Windows 10. It is a step by step guide on changing IP addresses in Windows.

https://support.microsoft.com/en-us/help/15089/windows-change-tcp-ip-settings
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Unicast Sessions

A unicast session is a point to point communication between two distinct endpoints. Endpoints are typically
Raven M4x devices but can be any system that supports standard RTP sessions.

Leased Line Elimination

For bOSiC bGCkhOL” or leosed “ne A single blade supports multiple endpoints, —
elimination of radio, telco, or 4-wire depending on banduidih requirements ‘/ Repeater
devices unicast RTP sessions are an
easy way to provide remote

connectivity to audio resources. ﬂ
—_
Di: h o
Raven's implementation of unicast
allows users to set up multi-point unicast
sessions where one or more source ‘
devices can communicate with =

multiple Raven M4x systems as shown.

Repeater

Note: Unicast sessions create a copy of each RTP stream for every endpoint associated with a session.
0 While set up for unicast is simple as switches and routers are not required to be set to allow multicast

packets to pass, it does use extra bandwidth. Bandwidth requirements should be considered when
configuring multiple unicast sessions.

Creating a Unicast session

Navigate to the RTP sessions tab.

Select the blade port associated with the radio appointed for IP backhaul.

Insert the dispatch blade IP address which will be the IP address that the radio fraffic will be sent fo.

Select the UDP port for RX and TX. These ports will need to be opened or forwarded in the remote end firewall.
Unicast does not require a TTL.

Silence suppression is defaulted at disable on voice. The other two options are disable on COR or always
disabled. Silence suppression is used to reduce bandwidth when no call is taking place.

This module contains 15 different codecs. G.711 is the most commonly used codec. Different codecs use
different percentages of the CPU. Refer the chart below for CPU usage.

Radio Keying will depend on the settings in the radio. Once the type of radio keying is determined select the
type of keying by using the drop-down menu.

TX/RX levels can be set from -12 dbom to +7 dbom.

Keep alive is a check box feature that will allow a message to be sent out to another device to check that the
link between the two is either operating or to prevent the link from being broken.

The enable check box allows the session to be enabled. If the settings have been configured correctly the red

circle next to the check box will change from to green.
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1. Always select save changes after settings have been changes.

Codec CPU Usage

Below is a table which — for each codec - shows the amount of CPU time per channel.

Rev A8 May 2018

CPU Idle Time | CPU Idle Time CPU Time
CODEC
1 Channel 2 Channels per Channel
G.71lu 89.46% 87.28% 2.18%
G.7lla £8.69% 86.86% 1.83%
G.726 16kbps 83.68% 75.62% 8.06%
G.726 24kbps 80.45% 71.07% 9.38%
G.726 fixed 84.43% 75.14% 9.29%
G726 40kbyps 82.8% 74.95% 7.85%
G.T22HD _ B3.49% 77.51% 5.98%
DVI4 Narrowhand B8.75% 86.51% 2.24%
DVI4 HD 91.78% 8B.03% 3.75%
DVI4 Ultra HD 83.02% 76.90% 6.12%
Linear PCM 88.41% B5.5% 1.22%
Linear PCM HD 90.19% 87.47% 2.72%
Linear PCM Ultra HID 83.31% 74,52% 8.79%
ILBC30 73.13% 53,79% 19.34%
ILBC20 73.84% 57.01% 16.83%
Speex Narrowband 77.69% 62.35% 15.34%
Speex Wideband 71.02% 56.03% 14.99%
Speex Ultra Wideband 61.21% 35.33% 25.88%
G.729AB 83.03% 72,01% 11.02%
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Make sure to select the

save changes button

after changes have been
made

Multicast Sessions

RTP / Unicast Sessions

R Port  Tu Fort Multicast | oast mr:::m“ Codec/Service

| [pan00 ] (4000 | [1 | [Dizable on Voice ¥ | [G.711 ulaw
| [p#onz_] [Ben0z [ |[DssbleonVoce ¥ | G711 ulaw
4004 |[pe004 | I | [Dieable on Voice ¥ | [G.711 ulaw.
| [pe0ne_| [panne | [1 |[Dizable onaicz ¥ | [G711 ulaw
| [pevos | [p4008 [1 | [Dissble onVoic= ¥ | [G.717 ulaw
| panin_][e4010 [ |[DisabiecnVoke ¥ | [G711 ulaw
55_-1':-'_}_'»T '_ -'5'4;'_'57_ =.1' | [Disable on Vioice ¥ | [G.717 ulaw

|[penia_| [ |[DissbleonVoe ¥ | (G711 ulaw

Copyright @ 2017 Rawven Electronlcs Corp.

L

E2CkUD/FaSme roy & 720 coder mer reguire & fosnss erresgemast bebvean pow (ehe canr) and ea inteitectoe) progweiy rights hoides (PR, IE e poer
cue b2 on IFR hoider.

FlexGate RoIP Gateway Configuration

RAzczlve HKezp Enable
Lewsd Allve Sesslon

Radio aying o0t
|PTTLne ¥ ||0dB ¥ ||0dE ¥
|[FTilre v ][0 _v]|[0dE ¥
[FTilme ¥ |[0d5 ¥ |[0dE ¥
|[FTTlne v |[0dE_ ¥ |[0dB ¥
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ibiliky b o eny

o fmur orw
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A multicast session is a point to multipoint communication between several endpoints. Endpoints are typically
Raven M4x devices but can be any system that supports standard RTP multicast sessions.

Set up for a multicast session is identical in many ways to sefting up a unicast session; however, some pre-
configuration strategy must be considered. While VolP multicasting is a bandwidth saving technology that
reduces the number of copies of RTP packets per receiver it can be difficult to froubleshoot and set up.

Devices between a source multicast device and a receiver all need to be set up to allow multicast fraffic to
pass. This manual does not go into detail on this form of set up but steps should be taken to plan a multicast

implementation.

Additionally, multicast requires the use of multicast addresses. Please refer to the Internet Assigned Numbers
Authority (http://www.iana.org) for details.
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Clicking on this checkbox will

start and stop the session.

If a session successfully is started
the row will highlight green as

Check box for a “multicast” IP Address shown.

FlexGate RoIP|Gateway Configuration

RTP /| Unicast Sessions

s lonbis H::: Dispatch Blade IP R Port  Tx Pt Multicast ":_:5‘} ﬁ“éﬁ_‘s_"wm Codec/Service Radio Keying Tr::::“ n::;‘!
Network Setup A =
= Network [2v][10.1.1.253 |[64000 ][64000 | O [t | [Disable on Voice V| [G.711 ulaw v|[PTTLine  v|[0dB__ v|[0dB_~] O @]
SIP Setup
= EIP Accounts
s | P | TR I |[64002 |[64002 | O [i | [Disable on Voice V] [G.711 ulaw v|[PTTLine _ v|[0dE__v|[0dB__~] O O
= Advanced
= softphicn= | [ |[Baos |[s2004 | O [ | [Disable on Voice ] [G.711 uLaw V|[PTTLne  v|[0dB “|[0dB v O 0O @
| |[64006 |[64006 | T [1 | [Disable on Voice | [G.711 uLaw v|[PTTLe  wv|[odB w][ode ~] O 0O @
Setup
= Blade Link 2N 64008 ||64008 1 Disable on Voice  “||G.711 uLaw | |PTT Line V||0dB  w|[[0dB W
2V]| I | | O | | Il Il Il Il |0 O @
Status
= Blade Link
] [2v]] |[6s010 J[64010 | O [t | [Disable on Voice V]| [G.711 ulaw v|[PTTLine _ v|[0dB__V|[0dB_~v] O O @
System
= Local Analog
fock 2 V]| |[pa012 64012 | O [i | [Disable on Voice  v][G.711 ulaw V|[PTTLine v|[dBE ~][0dB ~v] O O @
= Administration
= Date/Time
- Backup/Restore [2 V|| |[Baciz |[s2014 | O [ | [Disable on Voice | [G.711 uLaw V|[PTTLne  v|[0dB “|[0dB v O 0O @
= Upgrade
Firmwara The G.729 codec may require a license arrangement between you (the user) and an intellectual property rights holder (IPR). It is your ibility to d ine whether any li or fees are due to

5 e an IPR holder.

Save Changes
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Multicast Configuration

Follow the instructions for unicast to create a multicast session. There are two settings that will differ
between the two.

1. The dispatch IP address will be a multicast address. The link above will direct towards a list of
approved multicast addresses.

2. The TIL will need to be modified to the network that it is placed in. TTL is an abbreviation for Time to
Live. The TTL will determine the number of hosts that the multicast packets are sent to. This will most
likely be determined by the IT department.
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Session Initiation Protocol

The M4x VolP module support Session Initiation Protocol (SIP) communications between one or more SIP-
compliant endpoints. SIP provides functionality to register with SIP proxy servers and can be used to manage
individual calls including connect, call transfer, hold, and conference.

Raven's implementation of SIP allows for basically any port object (4 or 2 wire analog channels, POTS, etc.) on
the M4x Blade to have a SIP account associated with it. This makes it very simple to connect other SIP devices
to resources on an M4x Blade.

SIP accounts are configured in individual port settings tabs. Once account information is added an analog
resource on an M4x Blade can be “dialed up” from other SIP devices and softphones. Proxy registration along
with point-to-point registration is supported in the M4x implementation of SIP.

Configuring a SIP Account

Navigate to the SIP account page in the Web Configuration page.

The Sip account must first be created in the SIP server and then those credentials can be entered into the SIP
account configuration section.

The analog 4 wire port that is associated with that SIP account must be assigned. If it is a two-port unit select the
check box labeled last port on blade. For a multiport unit first select the module and then the port associated
with the radio that will be connected with the SIP account. M4x can hold up to 4 modules and each module
has the capability of two four wire connections. Select auto answer calls to allow the radio end to answer the
call without any user actions.

SIP endpoint radio keying must be entered to be able to key and dekey the radio. Voice activated keying is an
option but DTMF is a preferred way to key the radio.

Proxy settings are only to be used if registering to a proxy server. If you are not registering to a proxy server leave
this section blank.

Addifional settings can be changed to add or delete both silence suppression and AGC or automatic gain
conftrol. Jitter can also be adjusted if choppiness occurs in the audio. The session fimeout tfimer can be used to
take down a session if no audio has been detected for an allotted amount of time.

Auto connect settings can be added. Connect on start will allow the M4x unit to automatically connect to the
session during power up. Primary SIP URI to auto-call is an addressing scheme that communicates who to call
via SIP. Reconnect on hang up will reconnect the call is it is disconnected.
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SIP Codecs

The same codecs that are availble to RTP are also availble to SIP. See the diagram on page 49 to see
the estimated CPU usage of each codec.

Advanced

A STUN (Session Traversal of User Datagram Protocol [UDP] Through Network Address Translators [NATS])
server allows NAT clients (i.e. IP Phones behind a firewall) to setup phone calls to a VolP provider hosted outside
of the local network.

- -
Computer A 3 Stun Server
192 168.1.3 192.168.1.1 Gateway 212.128.56.125 64.25 58 65

The STUN server allows clients to find out their public address, the type of NAT they are behind and the Internet
side port associated by the NAT with a particular local port. This information is used to set up UDP
communication between the client and the VolP provider to establish a call. The STUN protocol is defined

in RFC 3489.

The STUN server is contacted on UDP port 3478, however the server will hint clients to perform tests on alternate
IP and port number too (STUN servers have two IP addresses). The RFC states that this port and IP are arbitrary

Softphone

This feature will allow the user to directly dial a softphone from the web interface. It will also allow the user to
adjust both speaker and microphone volume from the web interface.

Blade Link

Blade Link is used to make a TCP connection between M4x units that contain a VOIP module. Blade link can
also be configured in FlexGate to link an M4x to FlexGate. Blade link only needs to be configured in one of the
M4x units or the FlexGate.
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Configuring Blade Link

Navigate to the Blade Link setup page.

Enter the IP address of the remote M4x then select add to add it to the blade address list. This can be done with
several units. Then select save changes

Once the Blade Link has been established navigate to the Blade Link config page and select the + sign next to
the unit to be configured.

Select the add config button.

Select the local port associated with the radio connected to the unit and then select the port associated with
the radio on the remote unit.

Now select the type of keying and then save changes.

Navigate to the Blade Link status page to observe real communication status of the M4x by selecting the + next
to the unit to be observed. The red circle will turn green when it is communicating.

FlexGate RoIP Gateway Configuration

Blade Link Setup
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FlexGate RoIP Gateway Configuration
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Local Analog Port

This section allows users to change seftings to the analog 4 wire port. To change the sefting just click on the
option that needs to be changed and select save changes.

Local Analog Port Configuration

Thesa settings are for the YoIP module analog port. These always affect the last port on any

blad=.
Interface Options
Port Type 2 Wire ® 4 Wire
4-Wire Input ® g0 Ohm High Impedance
COR Interface 8 Active Low Active High
PTT Interface Active Open ® Active Closed
COR Hold-On ms. (Use for RelP Voting)
| Sau= Changes |
Administration

From the administration tab users can reboot the VOIP/ROIP module directly from the webpage. The user name

and password can also be changed here. Event messages can also be programmed to be sent to a syslog
server.

Administration
Reboot Module
| Reboot E',laltem |
Authentication
Username adrnin
Password
Confirm
Syslog
Enabled
Report To [ 514

Save Changes |
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CHAPTER 6 M4x 476-777 Module

Date and Time

The date and time can be changed from this tab. Daylight savings time can be turned on or off. The time zone
can be changed. The module can also be synced up with an NTP server.

Date & Time
Set Date & Time
Date (mm - a4 - vl 10 -l - (2011
Time [ka:mm) 1 : |1
Daylight Savings Active
Time Zone {GMT-05:00) Eastern Time (US & Canada)
NTP Server

¥ Enabled
Server Address 0. unicoi peol.nip.org

| Sawe Changes

Backup & Restore

The VOIP/ROIP module can be restored back to factory settings. Once the set defaults button is
selected it will prompt confirm to reset back to factory defaults. A backup or restore file can be taken
from this page. That backup file can also be entered here to restore the previous settings.

Backup & Restore

Set Factory Defaults
Factory Defaults | Set Defaulis
Backup
Backup Settings | Download Settings |
Restore
Upload Settings _qr?nsg__-'_il_a_. Mo file chosen

| Restore Settings |

Firmware upgrade

The firmware version can be read from this section. A new firmware version can also be uploaded to the
module from this section. Only upgrade the firmware if advised to do so by the manufacturer.

Firmware Upgrade

Upgrade Firmware
Current Version 5.1.1.20171127
i [‘Choose File | Mo file chosen
Firmware .
Upgrade
Logout

Once all settings have been changed make sure to log out. If you forget to log out don’t worry the
module has a built-in timer that will automatically log out after 5 minutes of no activity.
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CHAPTER 6 M4x 476-777 Module

Troubleshooting

Setting Factory Defaults

This procedure is useful should the M4x VolP module appear to not be functioning properly and setting changes
appear not be resolving the issues. If you are consistently receiving a “VolP Module did not boot in time” when
starting the M4x user software then this procedure should recover factory default settings and return you to
normal functioning operation.

1.

2
3.
4
5

0 0 N o

Power off the blade by removing the DC power input.

Locate ST2 on the 476-777 VolP module (labeled “ERASE MEM NORM").

Remove the jumper installed on pins 2 and 3 (“NORM”) and install it across pins 1 and 2 (“ERASE MEM”).
Apply power to the blade by replacing the DC power input.

After a short fime all the LEDs on the front panel should be illuminated. This indicates that the factory
default settings were restored.

Power off the blade by removing the DC power input.
Remove the strap from pins 1 and 2 and replace across pins 2 and 3 of ST2.
Apply power to the blade by replacing the DC power input.

Factory default seftings will be restored.
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CHAPTER 7 Voting

Chapter 7 - Voting

Features

Receiver voting provides a method of expanding coverage for a radio network. Receivers in the network are
routed to a central voting system which votes the receiver with the best quality audio, and routes the voted
audio to a console or to other repeaters.

The Raven M4x SNR Voter/Comparator product is a special version of the Raven M4x Blade (shown on the front
cover of this manual). The Raven M4x Blade can be licensed to enable the creation of SNR (signal-to-noise) or
noise-only vote groups. The licensing basically “turns on” the SNR feature which allows the audio from receivers
to be analyzed to determine its quality; the quality level is translated into a value (in decibels) that is used to
compare the quality of audio between different receivers. The receiver with the highest SNR value is chosen as
the “voted” receiver.

“Raven M4x SNR Voter/Comparator” and "Raven M4x Blade” are used interchangeably in this manual.

A Raven SNR vote group is created using the Raven M4x Communication System Software provided with the
Raven M4x Blade. There are a number of features that can be sofftware-configured to create a vote group
tailored to a specific network. These features include:

e Automatic fransmitter steering

¢ Manual fransmitter steering

e Default fransmission

e Flexible audio routing to any transmitter based on which receiver is voted

e Console priority

e Voting that commences based on status tone, COR, or VOX threshold

e Lack-of-audio timeout for voted receivers

e Keying of tfransmitters/repeaters with keying tones or with PTT

e Visual representation of voting activity for each member of the vote group

¢ Sub-comparators can be created and fed intfo a main vote comparator to create large vote groups

The Raven M4x Communication System Software also contains a wizard to help walk the user through the
individual steps involved in building a vote group. Once vote groups are created and saved, the vote group
can later be modified (using the M4x Software) either manually, or via the wizard. Additionally, multiple,
unrelated, vote groups can be created on a single Raven M4x Blade. Further, vote group configurations can
be "burned” to the flash memory on the M4x Blade so that a host PC isn't needed to control the vote group.
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CHAPTER 7 Voting

Hardware Interface

A Raven M4x Blade can house up to 4 Raven-manufactured, DSP-based (digital signal processing)
communication modules (see Figure 1). The types of modules can be mixed and matched to tailor the M4x
system to a particular need. Raven Electronics manufactures a number of different types of modules to
interface to radios (or other 4-wire devices), 2- and 4-wire felephones, the public tfelephone network, and other
types of communications equipment. Each M4x Blade is a USB device that can accept commands from a host
computer. The host computer can also respond to different events that occur on a particular port.

A Raven M4x SNR Voter/Comparator generally uses either the Raven 476-150 or 476-151 4-wire E&M modules.
The 476-150 module has a 600 ohm, 300-3400Hz interface; the 476-151 has a 600 ohm or high impedance input
(software-selectable), a 600 ohm output, with a 5-3400Hz frequency range. The Raven 476-150/151 4-wire E&M
module is used to interface to 4-wire communication equipment. Each 476-150/151 4-wire E&M module
supports two ports of audio.

The main function of the 476-150/151 4-wire E&M module is to convert analog audio to the digital domain on
one end and back to analog on the other. Once the audio is converted to the digital domain, it can be
bridged with any other port in the system using the switching fabric provided by the backplane upon which the
M4x modules ride. The 476-150/151 4-wire module can also provide the following features via software
commands from the host computer:

e Notch filtering

e level control

e PTT generation (for radios)

e COR detection (for radios)

e Audio delay

e Tone Detection (including DTMF and single tones)

e Tone Generation (single tones, call progress tones, DTMF)
¢ Signal-to-Noise Ratio Analysis for voting applications

Raven 476-150/151 4-Wire E&M Modules
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CHAPTER 7

Voting

The Raven M4x SNR Voter/Comparator takes advantage of the 476-150/151 module’s Signal-to-Noise Ratio

Analysis feature to synthesize a simple, software-configurable voting product. A Raven M4x SNR

Voter/Comparator is expandable simply by adding additional modules, and configuring those modules with

the Raven M4x Software.

Physical connection to an individual port is made via an RJ45 connector available on the front of the M4x

Blade. Each 476-150/151 4-wire RJ45 port has the following connections:

e 2 wires for analog receive
e 2 wires for analog transmit

e 2 wires for the PTT relay switch closure

o 2 wires for the COR input

M4, Communication System

Pin 1 Pin 8 Pin 1 Pin 8
RJ-45 port pin number | M4x Blade Signal Direction (with respect to the M4x Blade)

1 RX-A Input

2 RX-B Input

3 PTT Output (switch closure)

4 TX-A Output

5 TX-B Output

6 PTT return Output (switch closure return, optionally
ground-able via jumper)

7 COR Input (active low)

8 COR GND ref Ground reference

Rev A8 May 2018

62



CHAPTER 7 Voting

There’s a USB port on the rear of the Raven M4x Blade. This USB port is used by the Raven M4x
Communication System Software to control and configure the M4x Blade. The M4x Blade is powered by a
source of 9 to 18VDC; the power connector is also on the rear of the M4x Blade. See Figure 3.

To create a Raven SNR Vote Group, start the Raven M4x Software and aftach to the Raven M4x Blade (as
explained in a previous chapter).

STEP 1
System Components

SR Communication System To create an SNR Vote Group, click on “Add
*f System Propertiss Vote Group” in the System Components
¢« System Diagnostics tree.

(=& Spstern Vating ’

o Add Vote Graup
[#- 81 Syztem Bridging
[+ Blade 00:04.43:20:92:2E
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CHAPTER 7

Voting

Design a Voter/Comparator g@]&|

Click next to start configuring a Raven
Vote Group

Mext = J’ Cancel

Design a Voter/Comparator

Yoter Type ) s

will this be & main vater comparator or a sub-comparatar? Main comparators have =
transmitkers, receivers, repeaters, and consoles. Sub-comparators consist of wokefreceivers
and a downstrearn connection ko one of a main-comparator's votereceivers,

Sub-comparators expand the total votefreceiver capacity of an Mdx Blade,

@ IMain YoterComparator

() sub-Comparator

< Back ” Mext = ][ Cancel ]

Rev A8 May 2018

STEP 2

A wizard window appears to help you build
and configure the SNR Vote Group. Click
“Next” to continue.

STEP 3

To start, you need to designate whether this SNR
Vote Group is to be a Main Voter/Comparator or
a Sub-comparator. A Sub-comparator feeds into
the Main Voter/Comparator and allows voting to
extend past the 8 port limit of an M4x Blade.
Any transmission path (i.e., a console, a repeater,
or a transmitter MUST reside on the Main
Voter/Comparator. A Sub-comparator can only
be used to vote receivers, and cannot have
console, repeater, or transmitter connections.
Choose the Voter Type and click “Next” to
continue.
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CHAPTER 7 Voting

Some vote

— h w4 Spgtem Properties
ED ] . . .
Design a Voter/Comparator =[] groups have a ¢+ Spztem Diagnostics
Define ‘|"u.ur EIIJI'ISD|E Connections . console =@ System Yoting
Here we will define any console connections to the Yoter, . :

@ connection. - Add Vate Group
= If you need - @ Spstem Bridging
Consoles (Drag from system components window) voted audio =i Blade 00:04.43:20:92:2E

onzole

| Part Hame Priarity | Delete

* - Repeater
s Receiver 1
to be sent to :
 Receiver 2
a console, s Transmitter
drag and drop W ity
your console & reserved 2
port into the w reserved 3
Back Mext C |
[ < Bacl ” ek = ] [ A ] COnSOIe <_ |l
. — —
Connections
form.
Note: You can designate more than 1 console connection if necessary.
Design a Voter/Comparator _' STEP 5

Define Your Console Connections

Here we will define any console connections to the Yoter, A console can be assigned “console priority”,
@ if necessary. When enabled, the console
Consoles (Drag from system components window) . priority feature gives priority to any audio
[ Port Hame Priority | Delete coming from the console (over any audio
=T {:} coming from a voted receiver). To assign
priority to a console, check the “Priority”
check box. Click the “Delete” button to
remove a port from the list of consoles.

*

[ < Back, ” Mext = ][ Cancel

Rev A8 May 2018 65




CHAPTER 7 Voting

SR Communication

Drag and drop

= Lo Spstem Properties
I[(=1[E3] | any port

—
A

Design a Voter/Comparator

Som g Sestem Diagnostics

Define Your Yote,/Receivers connections EI 8 Systern Vating
Use this Form ko define any Wote/Receivers, ] :
@ that you want C L Add Waote Group
+ 4 voted into the # System Eridging
WotefReceivers (Drag ports from system components window) VOtE/RECGIVGI’ - - _Elade 00:04:43:20:32:2E
| Part Marme nsquelch Disable = Delete form. i Conzole
) Repeater
s FReceiver 1
- im Receiver 2
s Transmitter
-t reserved 1
i reserved 2
e rezerved 3
[ < Back ” Mext = J [ Cancel ]
< L]
SR, .
E&l Design a Voter/Comparator : _ STEP 7
Define Your Yote/Receivers
IJse this Form to define any YotefReceivers, The Raven SNR Voter/Comparator can start
@ voting on any one of these unsquelch
Yoke/Receivers (Drag ports From system components window) indicators:
! Ptk Marme Unsquelch Disable = Delete
P | Anslog dewire 3 2175Hz « O [ ] © COR
* | [cor mlEN ) e Lack of 2175Hz status tone
| = oL J
1950Hz e lack of 1950Hz status tone
e VOX
Choose your unsquelch indicator for each
vote/receiver.
[ < Back ” Mext = ] [ Cancel

Note: A receiver can be removed from the voting pool while the vote group is active by clicking the “Disable™
check box.
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%* Design a Voter/Comparator,

Define Your Transmitters

Transmitters transmit consale cormmunications or can repeat voted audio, Receiver routing is
used For repeating voted audio ko various transmitters. & default transmitter is a "home"
transmitter For console communications. Keep in mind that & previously defined receiver can
also be configured as a transmitter,

Transmitters {Drag from system components window)

Default
Transmitter

Manual Steering
Oplions

Delete

Paort Marne

Receiver Raouking

’_ < Back ][ Mext = ][ Cancel ]

% Design a Voter/Comparator

Define Your Transmitters

Transmitters transmit console communications or can repeat woted audio. Receiver routing is
used for repeating voted audio ko various transmitkers, A default transmitter is a "home"
transmitter For console communications. Keep in mind that a previousk: defined receiver can
also be configured as a transmitter,

&

Transmitters {Drag from system components window)

Default ) . Manual Steering
Port Name: SRl Receiver Routing Options Delete
Repeater | Raouting T Options ]l[ Delste |

< Back ”_ Mext = ]I_ Cancel

STEP 8 System Components
Drag and = #‘ii Caommunicatio .
~w i Syztem Properties
drop anY port : =4 Systern Diagnostics
connections EI 8 Systerm Voting
that you @ Add Vate Group
want to

£ @1 System Bridging

designate as = Blade 00:04:43:20:92:2E

transmitters. s Conzole

A transmitter s Fepeater
= Receiver 1

- Receiver 2

Tranzmitter

transmits

- reserved 1
either s reserved 2
console audio s reserved 3
or repeated

voted audio.

[

>

STEP 9

You can designate any transmitter as a
“default” transmitter. Default transmitters
transmit console audio when steering isn’t
active. Check the “Default Transmitter”
check box to designate a transmitter as a
default transmitter.
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% Design a Voter/Comparator

STEP 10

Define Your Transmitters
Any transmitter can be configured to
transmit audio from any voted receiver.

used for repeating voted audio ko warious transmitters, A defaulk transmitter is a "home"
transmitter for console communications, Keep in mind that a previoush: defined receiver can
also be configured as a kransmitker,

Transmitters transmit console communications or can repeat voked audio. Receiver routing is @
=

. “ . . ”
Transmitters (Drag From system companents window) Click the “Receiver ROUtmg button to

Default . | Manual Steeting designate which receiver’s voted audio will
Port Marme T B Receiver Rouking ot Delete
pions . . .
7 T . ; — be transmitted by this transmitter.
!Repealer ] ;I_ Routing | T Options ]| Delete ]

The “Define Receiver Routing” window
opens when the “Receiver Routing” button is
clicked.

= Back ][ Mext = ][ Cancel

Define Receiver Routing

STEP 11 System Components
Tranzmitter  Repeater

w4 Supgtemn Properties

Receivers [Drag fram systemn components window]

. . 4 Spstem Diagnostics
| Fort Mame Delete Drag and drop into the “Define ik 2

— . . EI & Swystem Vaoting
b :] ‘ Receiver Routing” window any :

] - Add Vate Group
receiver port that you want & System Bridging

= Blade 00:04:43:20:92:2E

i Console
transmitted by the selected PO Bgsdler
transmitter when the given sl
receiver gets voted. Any receiver B Ficne 2

? ; p fa Tranzmitter
Receivers defined here, when vobted, will route can be added to the selected :
audia ta this tranzmitter. S reserved 1

transmitter’s receiver routing :
= reserved 2

list. g rezerved 3

[l

&
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o Design a Voter/Comparator

Define Your Transmitters

Transmiktkers transmit console communications or can repeat voked audio. Receiver routing is

used for repeating voted audio ko warious transmitters, & defaulk transmitter is a "home" &
transmitker For console communications. Keep in mind that a previously defined receiver can

also be configured as a kransmitter, -

Transmitters {Drag from system components window)

=19

STEP 12

The transmitters in a Raven SNR Vote Group
can be manually steered using function
tones from a console. Click the “TX Options”

button under the “Manual Steering Options”

Part Mame ?EF&Ult. Receiver Raouting Mar!ual =l Delete
ransmitter Oplions . .
. , .. g column to define the manual steering
Repeatar F [ Routing ][ T Optjons [ Delete ]

0 | _

configuration for this transmitter.

The “Transmitter Options” window opens
when the “TX Options” button is clicked.

= Back ” Mext = ][ Cancel

Transmitter Options

Tranzmitter.  Repeater

Enable Transmitter Tones

[] HLGT+E50Hz [ | HLGT +750H=
[] HLGT+950Hz [ | HLGT +1050Hz
[] HLGT+1250H= [ ] HLGT +1350
[ ] HLGT+1550H= [ ] HLGT+1650H=

[] HLGT+1850H= [ | HLGT +1350H=

Dizable Transmitter Tones

[] HLGT+E50Hz [ | HLGT +750H=
[] HLGET+350H= [ ] HLGT+ 1050Hz
[] HLGT+1250H= [ ] HLGT +1350Hz
[] HLGT+1550H= [ ]| HLGT+1650H=

[] HLGT+1850H= [ | HLGT+1350H=

Thiz hransmitter uses keying tones

[] HLg50Hz

Y | HLGT +1450Hz
[ ] HLGT +1750H=

[] HLGT +2350H=

[[] HLGT +850H=
[] HLGT+1150H=

[] HLGT +1450H2
[ ] HLGT +1750H=

[[] HLGT +2350H=

Cloze
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STEP 13

The “Transmitter Options” window is used to set up manual
steering capabilities for this transmitter. To designate which
function tones enable or disable this transmitter, click the
check box next to the desired function tone. When a
console generates the chosen function tone, the Raven SNR
Vote Group will change to Manual Steering mode, and any
transmitter that has been configured to be enabled (or
disabled) by the chosen function tone will be enabled (or
disabled). Once the vote group transitions to Manual
Steering mode, a manual steering countdown timer starts
that keeps the vote group in Manual Steering mode for the
set time period. (This timer is set up in the next step).

The “Transmitter Options” window is also used to designate
whether or not this transmitter is activated by keying tones.
The vote group needs to know if keying tones are used so
that keying tones are generated when necessary (it’s
assumed that if console audio is active, the keying tones
were already generated by the console, and therefore don’t
need to be generated by the vote group).
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& Design a Voter/Comparator =
Vote Timers
Timer 1 Timer 2 Timer 3
Vote Hold Off Free Vote Period Vote Lock Period

5g |~ miliseconds #‘ 100

¥

= | miliseconds * @ Lok for 0 o ms
) Lock for Duration

After the vote hold off
expires, a free vote period
can be designated in
which any vote receiver
can be voted. This allows
an intially voted noisy
receiver to be unvoted
mare quickly.

After the free vote period, this
timer will lock the voted receiver
for a specified amount of time.
Selecting "Lock” will ovemide
independent vote period timers
in receiver settings screens.

st Timer. This allows
time for all vote receivers
to unsquelch before an
inttial vote occurs.

| < Back “ Mext = ll Cancel

STEP 14

Vote Timers provide control of how vote
receivers initially vote. These settings are
universal to all receivers and, when
implemented properly will greatly improve
the initial vote of receivers. Refer to the
individual vote timer descriptions for more
information.

Design a Voter/Comparator

Manual Transmitter Steering Options

Consales can manually choose which transmitters to enable during communications {see
transmitter “Manual Skeering Options™). This page sets the options for user-contralled
{manual) kransmitter steering,

Amount of time that has to elapse [after consales

and receivers have gone quist] to kanzition from [z & [Tan
manual steering to default transmitters. Mote that e !
a walue of 0 here will lock the Raven SHR Yote Min Sec

Group into manual transmitter steering made until
a manual oweride oocurs,

Chooze a function tone [if applicable] that wil
force the Raven SMA Wote Group out of manual
steering back to either automatic or to default
trahsmitters.,

IHLGT + 1450Hz v

< Back ” Mext =

Note: To lock a vote group into Manual Steering mode, set the
Manual Steering mode countdown timer to 0. Once the vote
group enters Manual Steering mode (via a function tone from
the console), the vote group will remain in Manual Steering
mode until the vote group is forced out of Manual Steering
mode using the function tone (from the console) that’s
configured in the “Manual Transmitter Steering Options”
window above.

Rev A8 May 2018
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STEP 15

Use the “Manual Transmitter Steering
Options” window to set the Manual Steering
mode countdown timer. This timer keeps
the Raven SNR Vote Group in Manual
Steering mode until all voted receiver audio
and all console audio has ceased. Once all
audio has ceased, the timer starts counting
down. If any port gets voted, or any console
audio occurs, the timer is reset, forcing the
vote group to stay in Manual Steering mode.
If all audio ceases, and the timer expires, the
vote group transitions back to Default mode.

The “Manual Transmitter Steering Options”
window is also used to set a function tone
(produced by a console) that forces the vote
group out of Manual Steering mode, and
back to Default mode.

70




CHAPTER 7

Voting

% Design a Voter/Comparator

Automatic Transmitter Steering Options
Automatic transmitter steering places the voter in a mode that automatically route
audio ko any transmitkers that were previously routing voted audio, Users

automatic transmitter steering using options defined on the transmit L

Pvertide @

[] Enable Automatic transmitter steering

Amount of time that has to elapse (after consoles [ 2 | [ 30 %
ahd receivers have gone quiet] to transition from -
automatic steering to default transmitters. Mote Min Sec

that & walue of O kere will lack the Bawven SHR
Wote taward the last steering transmitter until
ahather steering event ocours.

Amount of time that a receiver has to be voted r —
to become the "last voted' receiver. [ 1000 7| millsecands

[ < Back ” Mezt = ]

Note: Automatic Transmitter Steering affects where console
audio gets tfransmitted. If Automatic Transmitter Steering is
enabled, console audio will be tfransmitted from any
fransmitter that has the currently-voted receiver in that
fransmitter’s receiver routing. Also, during the countdown
period of the Automatic Steering countdown timer, console
audio will continue to be sent to transmitters having the “last-
voted” receiver in that tfransmitter’s receiver routing.

** Design a Voter/Comparator

¥hat next?

You'we finished configuring wour woter, Give it a name and then select the next step, Ay 4

oker Description

(oo v | (ot ]
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STEP 16
Check here to enable Automatic Steering.

Use the “Automatic Transmitter Steering
Options” window to set the Automatic
Steering mode countdown timer. This timer
keeps the Raven SNR Vote Group in
Automatic Steering mode until all voted
receiver audio and all console audio has
ceased. Once all audio has ceased, the timer
starts counting down. If any port gets voted,
or any console audio occurs, the timer is
reset, forcing the vote group to stay in
Automatic Steering mode. If all audio
ceases, and the timer expires, the vote group
transitions back to Default mode.

The “Automatic Transmitter Steering
Options” window is also used to set a
minimum amount of time that a receiver
must be voted before it can be designated
“last voted”. This avoids spuriously-voted
receivers from becoming last-voted.

STEP 17

Finish creating the Raven SNR Vote Group by
assigning a name to the vote group, and
choose one of the options to enable and/or
save the new vote group.
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System Components
Once the vote group is enabled, it's

= o
active and performing its voting = ¥ il
. w4 System Properties
functions.
w4 Spztem Diagnostics
Note that the new vote group shows up [=1- 4 Syztem Voting

in the “System Components” tree. i AddVate Group
&3 My Vote Group

[+ @1 System Bridging
= Blade 00:04:43: 20:924: 2E

Conzole

E

Repeater

EE

Feceiver 1

Receiver 2

EE

Tranzmitter

rezerved 1

EE

reserved 2

rezerved 3

e

B
|
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Manually Modifying a Raven SNR Vote Group

If you need to modify a vote group at a later time, click on the vote group name in the “System Components”
free. Changes can be made while the vote group is active, but some changes may not take effect until the
vote group is disabled and then re-enabled.

A tabbed version of the vote group Configure an ADVANCED SNR Vote Group - My Vote Group A=
setup program appears after clicking on Descrint : :
phian
the vote group name. The tabs allow My Vote | Define a P"maw
ol Voter/Comparator

you to view and set up the same vot
group features that were set up using the i
wizard above.

Congoles [Drag ports from spstemn components window)

Alternatively, to use the wizard to make SRR AR Bl

changes to an existing vote group, click
on the "Run Wizard” button.

Enable Sub-Comparator Operation

Fiun Wizard
o
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Modifying the Configuration of a Member of a Raven SNR Vote Group

There are a number of parameters that can be modified on each individual vote group member to tailor

voting features to your needs. To gain access to these parameters, you can individually open each vote group

member’s port “Settings” window.

To gain access to a vote group member’s
settings, click on the name of the port in the
“System Components” tree.

Clicking on the name of the port opens a
port status window. Click on the “Settings”
button to expand the port settings.

Rev A8 May 2018

= 4":“ CommLunica

v System Properties
<% Suoztem Diagnostics
=148 Sypstern Yoting
o Add Yote Group
&y My Wate Group
III # System Bridging

System Components

= Blade 00:04:43:20:92:2E

= Conzole

s Fepeater

Receiver 1
Receiver 2
Tranzmitter
s reserved 1
Ea rezerved 2

s reserved 3
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Modifying a Receiver’s SNR Settings

Click the “SNR Settings” tab to
access the SNR settings available
for this port.

Receiver 1 - {493e5d71-42a0-4c28-adad-d2aeed4376d13}

|
=1

Lo 150
Fun-:tlcunlng ‘

-
| -

=3

options

When you created the Raven SNR Vote Group, the SNR settings for each vote-receiver are automatically set to
the defaults shown here. The following section describes the function of each of the vote-receiver’s SNR

seftings.

e Report SNR

o Inorder to be voted, the port needs to be configured to report an SNR value. Leave this box

checked.
¢ Can be voted

o In order to be voted, this box needs to be checked. To temporarily remove this vote-receiver
from the voting pool, un-check this box.

e Mode

o Leave this set to “Use SNR".

e Unvote dBs

o To avoid unnecessary voting, you can set the number of SNR decibels (dBs) that are required for
another receiver to out-vote this receiver. The default is 3.
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e Vote Period
o The "Vote Period” determines how quickly, once one receiver is voted, that another receiver
can be voted. The Vote Period is in miliseconds. The default is 500m:s.
e No Audio Vote Timeout
o If areceiver goes unsquelched, but provides no audio, the receiver can be removed from the
voting pool. The "No Audio Vote Timeout” determines how long to wait before removing it from
the pool. The No Audio Vote Timeout default is in milliseconds with a default of 10000 (10
seconds).
¢ Voice Speech SE/2C
o Leave this value set o 6.
e Disable on COR
o If this box is checked, the receiver will be removed from the voting pool when COR goes active.
e PTTon Vote
o If this box is checked, the receiver will assert PTT when it gets voted.

Modifying a Transmitter’s Keying Options

Transmitter - {2e251619-3b6a-450c-b086-1bdae03ach%a}

[ T
Click the “Keying Options” tab to Analog 4-wire E /M
access the keying options : )

available for this port. — —

LS

2175@-3=120,1950@-10=40 21 75@-30=0

Tone kacro Help |Jpdate

A transmitter can be opftionally keyed using either PTT or keying tones. This section describes the different
keying options.
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g

PTT is asserted when the trigger is reached
o Ifyou're using PTT to key the transmitter, check this box.
PTT Key-up Delay
o This sets the amount of time, in milliseconds, that the transmitter port delays- after the presence
of audio- before asserting PTT. This setting is rarely used, and is almost always set to 0.
Relay Hold On
o Thisis the amount of time, in milliseconds, that the PTT relay stays engaged after audio goes
away.
Use Keying Tones
o If keying tones are used to key the tfransmitter, check this box. Also, fill out the correct Function
Tone Macro (click “Tone Macro Help” for more information).
Key-up Triggers
o Leave the Key-up Trigger for a transmitter set fo “On VOX".
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Raven SNR Vote Group Status

This section describes some of the vote group status information provided by the vote group member’s port

windows.

Receiver 2’s voted
audio is being sent to
the Console.

Repeater is receiving
audio. The audio has
an SNR value of 28dB.

Receiver 1 is receiving
status tone.
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Console

Repeater

Receiver 2

L

7

Sk

7

&

&

Receiver 2 is receiving
audio. Receiver 2 has
an SNR value of 34dB
and is currently the
voted receiver.

This transmitter is
currently repeating
Receiver 2’s voted
audio.
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Chapter 8 — Custom Configurations

Custom Configurations

Custom configurations are a way of pre-packaging settings for use with the M4x Blade. These settings can vary
depending upon your needs. Examples of various custom configurations include: Back-to-Back repeaters, SNR

Voting schemes, Digital Voting, and many other possibilities. The custom configuration options allow users to
simply drag and drop ports, and configure them with only a few clicks, instead of going through each port

manually and adjusting the settings one tab at a time.

JFW Induistries ,'1 '? T?a“ NOTE: Tum radio RF power NOTE: Radio RF connector is mini UHF
SOT430N i output down to 7.5 watts
Or Equivilent
JFW Industries oTWa
5134 Commerce Square / Raven Mdx RJ45 pinout . RF Load
Indianapalis, Ind 1 Recaive (Input) w 01-12004E09
317-B87-1340 01-12004E09 2 Receive (Input)

2 PTT out

& M-Leed (ETF out oSt} 3. Audio store and forward

4 Transmit (Qutput)

Type | Protocol 5 Transmit (Output) gslTa_v outii Type Il Protocol
Radio 6 M-Lead (PTT out to Sta) TRl Radio
7 E-Lead (COR In from Sta) 5. Tx Key delay

8 E-Lead (COR in from Sta) Gnd

Raven M4x

Attach RJ45 to Mic One 476-150 card per B2ZB mobile pair

w Connector for Maxtrac

and MCS2000

Wire to Spectra or XTL Attach RJ45 to Mic

radio rear Acc connector Connector for Maxtrac

= Parts programmed for B2B ~ and MCS2000
Mobile Application Wire to Spectra or XTL
" . W M . . radio rear Acc connector
Rx audio, Tx audio, PTT, Gnd Rx audio, Tx audio, PTT, Gnd

XTLAS00/XTL2500/XTLS000 Acc Conn
20

NOTE: This same configuration can be used for B2B Simplex mobile applications

XTL Acc Conn IMdx RJ45
21 Aux Rx Audio 1
14 Gnd 2
16 AuxPTT 3
23 Aux Mic 4
1 Gnd 568
MCS2000 Mic Maxtrac Mic
Connector
Specira Rear Accessory Connector : f : i
R LI
20 0 0 0 0 0 O 8 & 4 2
Big Ty Byg ® oty Fg 29
e o e Back to Back
Specira Acc Conn Mdx RJ45 MCS2000 Mic Conn Mdx RJ45 Maxtrac Mic Conn Mdx RJ45 Mobiles for Type | to Type 1l
6 SpkrHi 1 8 Spkr Hi 1 8 Spkr Hi 1 v . 2
7 Spkrlo 2 2 SpkrLo 2 Migration with M4x
13 PTT 3 5] PTT 3 G FTT 3
15 MicHi 4 5 Mic Hi 4 5 Iic Hi 4
& Dig Gnd 568 4 Gnd 568 4 Gnd 2568

Adding a New Custom Configuration
To add a custom configuration to the software, contact Raven Electronics Corporation:

Raven Electronics Corporation
4655 Longley Lane, #106
Reno, Nevada 89502
(775) 858-2400 Phone
(775) 858-2410 Fax
info@ravencomm.com
sales@ravencomm.com

Our sales and engineering feam would be happy to tailor a solution to your specific needs.
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Loading a Custom Configuration
To load a custom configuration once the M4x Configuration Setup is running, select Actions, New Custom
Config, then specific custom configuration.

Depending on the complexity and requirements of the custom configuration, additional documentation may
be provided by Raven Electronics to assist in setting up the custom configuration.

Saving a Configuration

When a configuration is complete, press the Save button. This will save the configuration for that particular M4x
Blade. The Save file is unique to the M4x Blade currently connected and configured. In order to use the same
configuration for multiple M4x Blades, instead of pressing the Save button, go to the Action Menu. Select
“Select Saved Blade Configuration to File” and click OK. When the "Save M4x Settings” appears, either keep
the default file name (M4x Blade MAC Address — unique to every M4x Blade) and directory or assign a new
one and new directory.

If configuring multiple M4x Blades on the same computer, name the saved file in such a way as to associate it
with the M4x Blade that is being configured. The Serial Number on the back of the M4x Blade is an easy
reference.

- After selecting the file name and directory, click “Save” and then click “OK"”. When choosing a directory,
some users save the configuration file on a thumb drive or portable device.

-To confirm the saved configuration file works, go to the Actions Menu and select “Disconnect”
- Again, click on the Actions Menu and select “Database Save/Restore™.

-Select “Delete/Remove” and then “Yes".

-From the Actions Menu, select "Connect” and “Local/USB".

- Expand the tree under System Components
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Saving M4x Blade Configurations

When the USB cable is connected to the Raven M4x SNR Voter/Comparator, and the M4x Communication
System Software is active and communicating with the M4x SNR Voter/Comparator, then the M4x
Communication System Software is in control of the SNR voting group configuration. Any Blade settings that
are saved while the M4x Communication System Software is active are saved to the Windows registry of the PC
controlling the Blade’'s USB port. If the M4x Communication System Software is re-started, the settings from the
registry are read upon software start-up, and the M4x SNR Voter/Comparator is reconfigured as it was when the
settings were saved to registry.

The Raven M4x SNR Voter/Comparator does not require that a PC be connected during normal voting
operations. After any SNR voting groups have been configured (using the M4x Communication System
Software), vote group setting can be burned to flash memory on the Raven M4x SNR Voter/Comparator. After
flashing the settings, removing the USB cable and cycling power, the Raven M4x SNR Voter/Comparator is
ready to operate independently of the M4x Communication System Software.

To save your vote group settings to flash, click on “Save Settings to Firmware...” from the Raven M4x
Communication Software Actions menu and follow the prompfs.

El M4x Communication System Setup

Actions | Help  Window

Save Blade Configuration ko File, .

Disconneck

Mew Cuskam Config 3

Save 2ettings to Firmware, .. \ |
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Save Settings to the Firmware of the M4x Blade

Choosing this option, as shown in the figure below, will allow the user or installer to save all set up setftings to the
firmware of the M4x Blade. This is useful if a computer will not be connected to the M4x Blade, and if the M4x
Blade is required to run on saved settings away from a computer. Once settings are saved to the firmware, it is
highly recommended to power cycle the M4x Blade; unplug and re-plug the M4x Blade back in to its power
source.

1 d D e e 1
Help
Select Saved Blade Configuration...

Connect »

New Custom Config »
Save Settings to Firmware...

Testing
Loop-back Test

Save M4x Blade Configuration to File

Choosing this option will allow the current configuration/settings to be saved as a .dat file within a directory of
choice.

Select Saved Blade Configuration

This option allows the .dat file to be loaded onto a M4x Blade. Both the Save button and Save Blade
configuration to file does NOT save settings to the M4x Blade. Only saving settings to the firmware will allow the

M4x Blade to run in a stand-alone situation after it is configured. This selection must be done before connecting
to an M4x Blade in order to load the selected configuration to the M4x Blade.
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Troubleshooting

Chapter 9 - Troubleshooting

Common Error Messages

Check to be sure the M4x Blade is plugged into the computer as well as plugged into power.

No Mé4x Blades found.

Check connections and power then restart application.

driver.
1. Right-click on Computer

2.Select Manage

Error:
Module inventory failed.

Check connections and power then restart application.
File:
Line: 0

Connect Failed

3. Select Device Manager (under System Tools)

4. Click Other devices (on the right-hand side of the screen)

5. 1f CDC RS-232 Emulation Demo appears, Right-Click it

6. Left-click Update Driver Software ... (refer to screen to the right)

7. Select to Browse for the Driver Software

8. Browse for the Folder. It will be found under the following directory:

Programs —> Raven Electronics —> M4x —> Drivers

9. Click OK

10. A Windows Security screen appears. Select Install driver software

anyway

11. When the driver has successfully been installed, the screen to the

right will appear, press Close

12.1n the Computer Management Screen, instead of Other Devices,

Ports (COM & LPT) will be there

13. Now the software will recognize the M4x Blade is connected

file Action View Help

U IR o IRl [ B T

& Computer Management | 4 3
. System Tools

) Inei(R) Centrino(R) WIMAX adapters
& Keyboards
F Mice and other pointing devices
K Montors
¥ Network adapters
4 Q) Other devices
123 COC RS-232 Emutation Nemn.
B Processors Update Driver Software.
B Sound, video and game ¢« Disable
Unenstall

ersal Serial Bus contr

G- WO Drive Management o¢ S orhawome e

Properties

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

Communications Port

14. Re-open the Software. Be sure the M4x Blade is physically connected.

Rev A8 May 2018

83



CHAPTER 9

Troubleshooting

Net 3.0 Install

If the computer installing the M4x software does not currently have
Microsoft .Net 2.0 or higher installed, double-click on the file folder
labeled dotnetfx.exe. This will begin the installation process of the .Net
2.0 firmware.

A security warning may pop up asking whether or not to run the install
program or cancel. Hit the run button to continue.

4 Files Currently on the Disc (6)

DotNetFramework

File folder ‘h

driver_x86 I
File folder i

M4x User App
File folder

driver_x64
File folder

M4x Mapping App
File folder

VBPowerPack
File folder

In order to continue, agree to the terms of the license. Please review the EULA and click in the box to agree.
Click the Install button to continue. When the install is done, press the finish button to complete the install

process.

Visual Basic Power Packs Install

Next, install the required Visual Basic Power Packs software. Double-click the folder labeled VBPowerPack as
shown in Figure 8 and then click on the file named VisualBasicPowerPack3Setup.exe. Once completed, click

the Finish bufton to complete the process.

Driver Installation

Next, locate the folder named Drivers in the main directory on the install CD. Open the folder and locate the

file named DPInst.exe. Double-click to launch the installer.

The program will ask you to wait as the drivers are installed. A warning dialog may come up as the drivers install

asking whether or not fo continue. Select Continue.

When the drivers have been successfully installed, the program will display a dialog box to notify the install was

completed successfully. Click the Finish button to complete the process.
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