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1 INTRODUCTION

1.1 WELCOME

Thank you for purchasing the FEGDO0 Signature Series software defined radio (SDR) from
FlexRadio Systems. The FBHBO is an example of cutting edge SDR technology using
Digital Down Conversion (DDC) for exceptional performance and distortion freygticat

Direct Digital Up Conversion (DUC) eliminates analog mixing and IF amplification to
minimize spurious output and iband intermodulation distortion to ensure ultrelean RF
transmission.

The FLEROOO I f 2y 3 GgAGK AdGa { Yl NI gpbesentsitBeFuliimateNB a S ¢
operating experience for amateur radio operators.

1.2 MANUALLAYOUT

TheFLEX6000 Hardware Reference Manuisl designed as a guide for use while installing,
configuring, and integrating your FLLBEGOO into your amateur station. This manual
expands on thd=LEX6000 Quick Start Guideegarding connection details and hardware
configuration including basic conneavity information for interfacing with the more
common types of thirgparty hardware It is designed for use in conjunction with the
SmartSDR Software UserGuide References to thELEX6000Software! & S N &willD dzA R S
be provided to assist you.

Throughout this manual, important references will be highlighted for your information and
safety. The followingymbols and styles will be used:

I ¢ WARNINGTHIS MEANS THATHERE IS A POTENTIAEESTY HAZARD IF RADIO
IS CONFIGURED OR RREED IMPBPERLY. PAY SPECIAL¢ 9 b ¢Lhb ¢h [ [ al
WARNINGS.

N ¢ CAUTION: This is a precautionary statement to acknowledge there is a risk to
damaging your radio or operating it in an unintended manner. Pay special attention to
0KS apé¢ aeédvyoz2f miydur ALBEDO0O KS Y2aid TNP

ICLYF2NNIO0A2YY LYLEZNIFYG AYyTF2NXYEGAZ2ZY gAff 0
these notes for helpful hints and details about your FEEDQ0.
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1.3 NOTICESTO THE WBER
IMPORTANT NOTICE READ BEFORE OPERATIBITHIS UNIT

WARNING!

This radio has been configured to operate in your country according to your nation's
regulations. It will operate on frequencies which are not allowed for public use. You are
required to have a valid amateur radio license of an appropriate class from you
government to have the privileges to operate on amateur radio frequencies.

Excepthose actions which have been described in Bid=>X6000Quick Start GuideFLEX
6000HardwareReferenceManual, and SmartSDR Software & S NIQ § nobttiek R S
manipulationgto the radio are allowed. The unit must only be opened and/or serviced by
a qualified technicianlUnauthorized repairs may damage the radio and void the
YIydzZFlF OGdzZNENR& 61 NN ydeo

Please study th€LEX6000Quick Start Guidend the FLEX6000HardwareRefaence
Manual and SmartSDR Software & S NI dprioDtdap&&ing the unit. These
documents contain important information for safe operation.

For awy questions due to misunderstanding, translation errors and alike, please retfes to
FLEX6000HardwareReferenceManual and SmartSDR Software & S NI &firstD dzA R S

Radio frequency energy (RF) from transmitters can interact with some electronic devices,
such as cardiac pacemakers and defibrillators. Please refer to the implanted pacemaker or
defibrillator manufacturer's instructions with respect to precautions tatéleen in the

vicinity of an amateur radio transmitter. If any interaction or interference with a

pacemaker or implanted defibrillator is suspect&I,ORransmitting immediately.

Page 7 of 48
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2 WARRANTYINFORMATION

This Limited Hardware Warranty is effectiveadighe date of first shipment tadhe consumer.
Original equipment warranties and manufacturer hardware support for Fh&>6300, FLEX

6500 and FLE&700 applies only to the original purchaser and are not transferable unless a
warranty transfer agreement is peinased from FlexRadio Systems. FlexRadio Systems may elect
to transfer the hardware warranty to a thigarty if the identity of the thirdparty is made known

at the time of purchase. A Return Merchandise Authorization (RMA) number is required before
serding in a product for service. An RMA number may be issued by FlexRadio Systems by
submitting a HelpDesk support ticket and undergoing troubleshooting procedures with a
technical support engineer. Any product returned for service that is out of war@ntyas had

its warranty voided is subject to a one (1) hour diagnostic bench charge (currently $85 USD). This
charge will be applied to any work performed.

What is coveredDuring the first two (2) years after date of purchase, FlexRadio Systems will
replace defective parts free of charge (pgstid) for transceiver components only. Any
replacement hardware parts will be warranted for the remainder of the original warranty period

or ninety (90) calendar days from the date of installation or repair, whiahiedenger. FlexRadio
Systems will also correct any failure caused by defective parts and materials. The complete unit
must be sent to FlexRadio Systems at your expense in the original shipping container or other
packaging sufficient to prevent damage tiransit. FlexRadio Systems is not responsible for
damage or lost shipments from the customer. FlexRadio Systems will insure the package and pay
return shipping.

What is not coveredThis Limited Hardware Warranty as it pertains to the transceiver or radio
components does not cover repair or damage caused by (1) misuse, negligence or user
modifications; (2) any performance malfunctions involving itexRadio accessory equipment;

(3) connection to improper or unstable voltage supply; (4) the incorrect lasitat of any and all
cables connected to the radio by the user; (5) the use of thady software applications or
hardware that directly or indirectly controls radio functions and/or operating state by utilizing a
communication or control protocol, sudds, but not limited to CAT or 12C commands, or (6)
random acts of nature such as flood, fire, water, weather related storm, lightning or electrostatic
discharge damage.

Limitation of Incidental or Consequential #mages:This warranty does not extend to ne
FlexRadio equipment or components used in conjunction with our products. Any such repair or
replacement is the responsibility of the customer. FlexRadio Systems will not be liable or
responsible for reimbursement for any special, indirect, incidentat@rsequential damages,
including but not limited to any loss of business or profits, loss of property, loss of revenue, loss
of use, loss of data, inconvenience or cost of unauthorized service.

Page 8 of 48
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3 IMPORTANT NOTICE; READ BEFORE OPERATIBI THIS UNIT

3.1 PRECAUTIONS

I'¢ THIS UNIT IS NOT AY. IT MUST NOT B#ANDLED BY CHILDRERNR
PLACED/OPERATED WN' REACH OF CHILDREN

' ¢ DO NOT LEAVE PACKIMATERIAL FOR THISIUNUNATTENDED. ITAM BE
HARMFUL TO CHILDREMWISUSED.

I'¢ THIS UNIT CONTAINGA L PARTS THATW®D BE A CHOKING ARD TO SMALL
CHILDREN. DO NORVE ACCESSORIES UMADED.

'¢ DO NOT OPERATE THNST IN POTENTIALEXPLOSIVE ENVIRONNIEN

'¢ NEVER ATTEMPT TOERS WIRES OR ANY TOINTO THE INTERIQIRTHIS UNIT
DURING OPERATIONHIS MAYCAUSE FIRE OR ELECEROCK.

I'¢ THIS UNIT MUST ONBE OPERATED WITH BHECTRICAL POWER DHSEIR IN

THE ELEX6000 QUICK START GUIDENEVER CONNECT THE.8VDC POWER
CONNECTOR DIRECTOYAN AC OUTLET. 3$HWAY CAUSE A FIRHJURY, OR
ELECTRICAHGCK.

I ¢ THE FLE&700R INCORPORATESUBLE POLE / NEUTHRAISING

'¢ NEVER CONNECT ORCDISNECT ANTENNAS WEHN TRANSMIT MODEHIS MAY
CAUSE ELECTRICALCGHOR RF BURNS TQRGKIN AND DAMAGE THE UNIT.

I ¢ THIS UNIT GENERARA®IO FREQUENCK)(RNERGY. USE CI®MNTAND OBSERVE
PROPER SAFETY PR2EIS|I REGARDING YOURSTEM CONFIGURATIONVHEN
ATTACHED TO AN ANNA\ THIS RADIO IS KAXBLE OF GENERATINRE
ELECTROMAGNETIC P&ELIWHICH REQUIRE EVATION ACCORDING MOUR
NATIONAL LAW TO PROEANY NECESSARY ISODNTOR PROTECTIONQRERED,
WITH RESPECT TO HOWMEXPOSURE!

N - This unit must only be opened and/or serviced by a qualified technician. Opening the
dzy A YI& @2AR (GKS YIydzZFlI OGdzNENRA ¢ NNIF yie
n - Do not operate this unit in areas of extreme humidity.

N - Avoid operating this radio in direct sunlight or other areas of extreme heat, excessive
vibration, or mechanical force.

N - When using earphones, use caution when adjusting the volume to prgvany harm

to your hearing.

n - If this unit is intended for use in commercial applications, special safety regulations
and cautions may apply to prevent accidents.

n - If any defect, abnormal result, or other observations@ar that are not covered byhe
Quick Start Guideimmediately cease operation and contact the manufacturer or local
distributor for operational advice or repair of the unit.

Page 9 of 48
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3.2

I- No other physical modification of this radio is allowed. Any other use or modification
(including software changes that affect operational characteristics) will void the
YIydzFI OG§dzZNBEND& 4 NNI yieo

-9y adz2NSE LINPLISNI @SYGAtlrGAz2y T NRdzyR GKS NI RA?2
back.

I- If you operate this unit in conjunction witla linear amplifier, always make sure your

output power is below the maximum input limits of the amplifier. Consult your amplifier

2y SNR& YIydzrf F2NJ LINBLISNI O2yySOGA2Y YR 2L

LEGALNOTICES

©2013-2015FlexRadio Systems. All rights reserved. FlexRaéigi 1 SYat s { YI NI { 5"
related trademarks, names, and logos are the property of FlexRadio Systems and are
registered and/or used in the U.S. and countries around the world.

All other trademarks are the property of their respective owners.

This documentaon including all documentation incorporated by reference herein such as
documentation provided or made available at support.flexradio.com/downloads is
provided or made accessible "AS IS" and "AS AVAILABLE" and without condition,
endorsement, guarantee epresentation, or warranty of any kind by FlexRadio Systems
and FlexRadio assumes no responsibility for any typographical, technical, or other
inaccuracies, errors, or omissions in this documentation. In order to protect FlexRadio
proprietary and confidenal information and/or trade secrets, this documentation may
describe some aspects of FlexRadio technology in generalized terms. FlexRadio reserves
the right to periodically change information that is contained in this documentation;
however, FlexRadio mak no commitment to provide any such changes, updates,
enhancements, or other additions to this documentation to you in a timely manner or at
all.

This documentation might contain references to thpdrty sources of information,
hardware or software, progcts or services including components and content such as
content protected by copyright and/or thirgarty web sites (collectively the "Third Party
Products and Services"). FlexRadio does not control, and is not responsible féhihy
PartyProducts ad Services including, without limitation the content, accuracy, copyright
compliance, compatibility, performance, trustworthiness, legality, decency, links, or any
other aspect of Third Party Products and Services. The inclusion of a reference to Third
Paty Products and Services in this documentation does not imply endorsement by
FlexRadio Systems of thi&ird-PartyProducts and Services or the third party in any way.

EXCEPT TO THE EXTENT SPECIFICALLY PROHIBITED BY APPLICABLE LAW IN YO
JURISDICTION, ACONDITIONS, ENDORSEMENTS, GUARANTEES, REPRESENTATIONS,
OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION
ANY CONDITIONS, ENDORSEMENTS, GUARANTEES, REPRESENTATIONS OR WARRANT
OF DURABILITY, FITNESS FOR A PARTICULAR PURBGEEMHRCHANTABILITY,
MERCHANTABLE QUALITY, NIRRINGEMENT, SATISFACTORY QUALITY, OR TITLE, OR
ARISING FROM A STATUTE OR CUSTOM OR A COURSE OF DEALING OR USAGE OF TRAI

Page 10 of 48
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OR RELATED TO THE DOCUMENTATION OR ITS USE, OR PERFORMANCE OR NON
PERFORMANCE OF ANUFTWARE, HARDWARE, SERVICE, OR ANY THIRD PARTY
PRODUCTS AND SERVICES REFERENCED HEREIN, ARE HEREBY EXCLUDED. YOU MAY .
HAVE OTHER RIGHTS THAT VARY BY STATE OR PROVINCE. SOME JURISDICTIONS M
NOT ALLOW THE EXCLUSION OR LIMITATION OF IMPLIED WBRRANTIE
CONDITIONS. TO THE EXTENT PERMITTED BY LAW, ANY IMPLIED WARRANTIES OF
CONDITIONS RELATING TO THE DOCUMENTATION TO THE EXTENT THEY CANNOT E
EXCLUDED AS SET OUT ABOVE, BUT CAN BE LIMITED, ARE HEREBY LIMITED TO NINE
(90) DAYS FROM THE DATE YOU ABSQUIRED THE DOCUMENTATION OR THE ITEM
THAT IS THE SUBJECT OF THE CLAIM.

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW IN YOUR JURISDICTION, II
NO EVENT SHALL FLEXRADIO SYSTEMS BE LIABLE FOR ANY TYPE OF DAMAGES RELA
TO THIS DOCUMENTATION OR I'ES OR PERFORMANCE OR-RBERFORMANCE OF

ANY SOFTWARE, HARDWARE, SERVICE, OR ANY THIRD PARTY PRODUCTS AND SERVI(
REFERENCED HEREIN INCLUDING WITHOUT LIMITATION ANY OF THE FOLLOWINC
DAMAGES: DIRECT, CONSEQUENTIAL, EXEMPLARY, INCIDENTAL, INDIRECT, SPECIA
PUNITIVE, OR AGGRAVATED DAMAGES, DAMAGES FOR LOSS OF PROFITS OR REVENU
FAILURE TO REALIZE ANY EXPECTED SAVINGS, BUSINESS INTERRUPTION, LOSS
BUSINESS INFORMATION, LOSS OF BUSINESS OPPORTUNITY, OR CORRUPTION OR LC
OF DATA, FAILURES TO TRANSMIT GRMEEXINY DATA, PROBLEMS ASSOCIATED WITH
ANY APPLICATIONS USED IN CONJUNCTION WITH FLEXRADIO SYSTEMS PRODUCTS ¢
SERVICES, DOWNTIME COSTS, LOSS OF THE USE OF FLEXRADIO PRODUCTS OR SER\
OR ANY PORTION THEREOF OR OF ANY COST OF SUBSTITUTE GOODSMEBSTS OF
FACILITIES OR SERVICES, COST OF CAPITAL, OR OTHER SIMILAR PECUNIARY LOS
WHETHER OR NOT SUCH DAMAGES WERE FORESEEN OR UNFORESEEN, AND EVEN
FLEXRADIO HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TO THE MAXIMUM EXTENT PERMITTED BY ABEEICAW IN YOUR JURISDICTION,
FLEXRADIO SYSTEMS SHALL HAVE NO OTHER OBLIGATION, DUTY, OR LIABILIT
WHATSOEVER IN CONTRACT, TORT, OR OTHERWISE TO YOU INCLUDING ANY LIABILIT
FOR NEGLIGENCE OR STRICT LIABILITY.

THE LIMITATIONS, EXCLUSIONS, AND DISCLAIMRESN HSHALL APPLY: (A)
IRRESPECTIVE OF THE NATURE OF THE CAUSE OF ACTION, DEMAND, OR ACTION BY Y
INCLUDING BUT NOT LIMITED TO BREACH OF CONTRACT, NEGLIGENCE, TORT, STRI
LIABILITY OR ANY OTHER LEGAL THEORY AND SHALL SURVIVE A FUNDAMENTAL BREA
OR BREA{ES OR THE FAILURE OF THE ESSENTIAL PURPOSE OF THIS AGREEMENT OR
ANY REMEDY CONTAINED HEREIN; AND (B) TO FLEXRAIO AND ITS AFFILIATED
COMPANIES, THEIR SUCCESSORS, ASSIGNS, AGENTS, AUTHORIZED FLEXRAD
DISTRIBUTORS AND THEIR RESPECTIVE DIRECTORS,SEMRIDDWHEEPENDENT
CONTRACTORS.

IN ADDITION TO THE LIMITATIONS AND EXCLUSIONS SET OUT ABOVE, IN NO EVENT
SHALL ANY DIRECTOR, EMPLOYEE, AGENT, DISTRIBUTOR, SUPPLIER, INDEPENDE
CONTRACTOR OF FLEXRADIO SYSTEMS OR ANY AFFILIATES OF FLEXRADOI HAVE A
LIABILTY ARISING FROM OR RELATED TO THE DOCUMENTATION.
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3.3

Prior to subscribing for, installing, or using aryrd-PartyProducts and Services, it is your
responsibility to ensure that the supplier has agreed to support all of their features.
Installation oruse of KANR t I Nié t NPRdzOG&a |yR { SNIAOSa
and services may require one or more patent, trademark, copyright, or other licenses in
order to avoid infringement or violation dfird party rights. You are solely responsible for
determining whether to use Third Party Products and Services and iftrardsparty

licenses are required to do so.rHquired, you are responsible for acquiring them. You

should not install or use Third Party Products and Services until all necessary |ltareses

been acquired. AnFhirdPartyt N2 RdzOda FyR { SNBWAOSa GKIFG | N2
products and services are provided as a convenience to you and are provided "AS IS" with
no express or implied conditions, endorsements, guarantees, represensatior
warranties of any kind by FlexRadio and FlexRadio assumes no liability whatsoever, in
relation thereto. Your use of Third Party Products and Services shall be governed by and
subject to you agreeing to the terms of separate licenses and other agnetsmapplicable

thereto with third parties, except to the extent expressly covered by a license or other
agreement with FlexRadio Systems.

The terms of use of any FlexRadio product or service are set out in a separate license or
other agreement with FlexRi#go applicable theretoNOTHING IN THIS DOCUMENTATION

IS INTENDED TO SUPERSEDE ANY EXPRESS WRITTEN AGREBMERRASI DRS
PROVIDED BY FLEXRABYGTEMS FOR PORTIONS OF ANY FLEXRADIO PRODUCT OR
SERVICE OTHER THAN THIS DOCUMENTATION.

COPYRIGHT NFORMATION

Copyright © 20122016 FlexRadio Systems
All rights reserved

Information in this document is subject to change without notice and does not represent a
commitment on the behalf of FlexRadio Systera part of this publication may be
reproduced, stored in aetrieval system, or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording or otherwise, for any purpose other than
0§KS LIJzZNOKIF aSNRa LISNBR2YyFf dzaSs gAGKz2dzi GKS
Systems.
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4 SPECIFICATIONS
4.1 GENERAL

Specification

FLEX6300

FLEX6500

FLEX6700R

Frequency Range (Transmitter)
Note: not applicable to the FLEX
6700R

1 Rated Output Powe@
100W nominal

160m- 6m (Amateur
bands only by country)

160m- 6m (Amateur
bands only byountry)+
MARS

160m- 6m (Amateur
bands only by country)
MARS

1 Transverter (XVTR) IF
Output Port

100 KHz 54 MHz

100 KHz 77 MHz

100 KHz 77 MHz
135-165 MHz

Frequency Range (Receiver)

1 Low Band (First Nyquist

Zone) 30 kHz; 54 MHz 30 KHz t&7 MHz 30 KHz 77 MHz
1 High Band (Second
Nyquist Zone) NA NA 135- 175 MHz

Emission Modes

A1A (CW), A3E(AM), J3
(SSB F3E (FM)

A1A (CW), A3E(AM), J3
(SSB)F3E (FM)

A1A (CW), A3E(AM), J3
(SSB F3E (FM)

Frequency Stability

0.02 ppm OCXO (60 se(

T Standard 0.5ppmTCXO 0.5 ppm TCXO @ 25C)
1 With GPSDO Option (GP|
Locked) NA 5x10%2over 24 Hours | 5x10%2over 24 Hours
Antenna ImpedanceUnbalanced | 50 Ohms 50 Ohms 50 Ohms
8.3-300 Ohms (80m 8.3-300 Ohms (80m 8.3-300 Ohms (80m
Antenna Tuner Load Range 10m) 10m) 10m)
Unbalanced 6.7-150 Ohms (160m | 6.7-150 Ohms (160m | 6.7-150 Ohms (160m
and 6m) and 6m) and 6m)
+13.8 VDC +/15%
(FLE>6700)
Standard Supply Voltage 100-240 VAC, 560 Hz
+13.8 VDC +15% +13.8 VDC +/15% (FLE»6700R)

Supply Current (Receive/Transmit

1.7A Receive Typ., 23A
Transmit Max.

2A Receive Typ., 23A
Transmit Max.

2A Receive Typ., 23A
Transmit Max% ELEX
6700

5W Standby/50W
operating (FLEB700R)

Operating Temperature Range

0 to +50C, +32 te122F

0to +50C, +32 to +122H

0 to +50C, +32 to +122F

Dimensions

1 With Feet

13"W x 11.75"D X
3.875"H, 33cm x 29.8cn
X 7.1cm

13"W x "D x 4"H,
33cm x 30.5cm x 10ckn

13"W x 12"D x 4"H,
33cm x 30.5cm x 10.2
cm

1 Without Feet (2U Rack

13"W x12"D x 3.5"H,

13"W x 12"D x 3.5"H,

Height) NA 33cm x 30.5cm x 8.9 cn 33cm x 30.5cm x 8.9 c|
13 Ibs., 5.9 kgs
1 Weight 10 Ibs., 4.53 kgs (FLEX
10 Ibs., 4.5 kgs 13 Ibs., 5.9 kgs 6700R)

* - Other modes may be available through the addition of thpedty waveformplug-ins.
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4.2 TRANSMITTER

Specification FLEX6300 FLEX6500 FLEX67000nly
Transmitter Architecture Direct Dl'gltal Up Direct Dl'gltal Up Direct D|.g|tal Up
Conversion Conversion Conversion
TX DAC Resolution 16-bit 16-bit 16-bit
TX DAC Sampling Rate 122.88Msps 491.52 Msps 491.52 Msps
Output Power CW/SSB/FSK/FM
(AM) at 13.8 VDGominal) 100W (25W) 100W (25W) 100W (25W)
0 dBm Typ., 0dBm Typ., 0dBm Typ.,
XVTR Port Power Output +15 dBm Max. +15 dBm Max. +15 dBm Max.
Modulation DSP Generation DSRGeneration DSP Generation

Spurious Emissions

HF:-50 dBc, 6m:70 dBc

HF:-60 dBc, 6m:70 dBc

HF:-60 dBc, 6m:70 dBc

Carrier Suppression

-80 dBc below peak
output

-80 dBc below peak
output

-80 dBc below peak
output

Unwanted Sideband Suppression

-80dBc below peak
output

-80 dBc below peak
output

-80 dBc below peak
output

Transmit Frequency Response

Default 1062900 Hz
(Variable 56010 kHz)

Default 1062900 Hz
(Variable 56010 kHz)

Default 1062900 Hz
(Variable 5610 kHz)

Microphone Impedance

600 OhmsNominal, 200
10k Ohm

600 Ohms Nominal, 200
10k Ohm

600 Ohms Nominal, 260
10k Ohm

.3 RECEIVER

Specification FLEX6300 FLEX6500 FLEX6700R
Receiver Architecture Direct Down Conversion Direct Down Conversion Direct Down Conversion
Spectral Capture Units 1 1 2
Maximum Slice Receivers 2 4 8
Maximum Spectral Displays
(Panadapters) 2 4 8
ADC Resolution 16-bit 16-bit 16-bit
ADC Sampling Rate 122.88 Msps 245.76 Msps 245.76 Msps
Si&fg':g;’;fgé%‘f&“ﬁ?s NS00H 151 gBmit25 dBmE | -121 dBmA125 dBmE | -121 dBmAL25 dBm
PreampOff/10dB/20dB/30dB 136 dBm/NA 136 dBm/NA 136 dBm#141 dBm
Amateur Band Preselector 160- 6m (Except 60m),
Coverage NA 160- 6m (Except 60m) | 2m
Image Rejection Ratio >80 dB >100 dB >100 dB

ExternalPowered Speaker Output
Impedance/Level

10 kOhm / 2.6Vpp max.

10 kOhm / 2.6Vpp max.

10 kOhm / 2.6Vpp max.

Headphone Output

16 Ohm Minimum Load

@ 21 mW

16 Ohm Minimum Load

@ 21 mwW

16 Ohm Minimum Load
@ 21 mW

Page 14 of 48

Copyright 2016 FlexRadio Systems. All Rights Reserved.



FLEX-6000 Signature Series i FLEX-6000 Hardware Reference Manual

5 UNPACKINGAND INSPECTATION

5.1 UNBOXING

FLE>000 Signature series radios are double packed to protect your investment. To
remove the radio, carefully cut the tape on one end of the outer carton and open the end
flaps to expose the inner carton. Remove the inner carton by placing one hahd omer
carton while using the other hand to invert the outer box so the open end is facing down.
Carefully place the inner carton on a flat surface then remove the outer carton by pulling
up on the sides. Use caution not to let the inner carton slipand fall.

Position the inner carton to the FLIBROO label is facing up. Carefully cut the tape and
open the flaps exposing your radio. Remove the upper packing foam and set it aside.

| - Be sure to keep the carton and all packing material in cgs@ ewer need to ship your
FLE>6000.

5.2 VISUALINSPECTION

5.2.1 General

Note the orientation of the radio in the packing foam. It is important that the front of the
radio be properly aligned to prevent damage if further shipment is required. Remove the
radio rom the foam and the poly bag. Retain this bag if further shipment is required.

- WARNING: POLY BAGS CAN BE A SUFFOCATION HAZARD. DO NOT LEAVE THIS BA(
UNATTENDED AROUND SMALL CHILDREN!

N ¢ CAUTIONTHE POLY BAG IS VERY IMPORTANT TO PROTE@GT YOUR Q { CLDbL{
SHOULD YOU EVER NEED TO SHIP IT. DO NOT SHIP THE RADIO IN THE PACKING FOA
WITHOUT FIRST PLACING IT IN THE INCLUDED POLY BAG.

5.2.2 Radio
Inspect your FLEGOOO radio for any physical damage due to rough shipment. Remove the
protective cover from the front display.

5.2.3 Included Accessories

1 One (1) FLEBDOO Signature Series UniRLE>6300,FLE>6500 FLE>7000r FLEX

6700R)

One (1) FHM HahMicrophone (optional for EU countrie@)A to FLEB700R)

One (1) 6 ft. (1.8m) CAT 5 Ethernet cable

One (1) D@ower cord with Anderson Powe2pf Su O 2 (N © BLIER7ROR)

One (1) AC Power Cord / US (FEEXOR only)

One (1) SmartSDR for Windowstaistion CD

One (1)FLEX6000Quick Start Guider FLEX6700R Quick Start Guide

One (1) Rack Mount Kaption f ordered)

One (1) Handle Kit Option (if ordered)

One (1) GPS patch antenna and R@ coax cable (if GPSDO ordered)

=4 =4 4 4 4 A8 -5 -5 -2
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5.2.4 Additional Iltems not Inclu ded but Required

In addition to the supplied accessories, software and cables supplied with the6BO&X
Signature Series SDR, you will need to provide the following:

)l

= =4 -4 A

An HFAntenna or dummy load.

AnRF groundif possible)

Powered stereo speake(somputer type) or stereo headphones.

A stabilized 13.8V DC power supply, capable of@5fkeatercontinuous duty.

A Personal @nputer (PC) running WindowAstaService PacRor above. Either 32 or
64-bit operating systems are supporté@4-bit recommended)

A 100/1000BaseT Ethernet Accessther an open port on your computer or on your
local area network (LAN) Ethernet switch.

5.3 REPORTINGDAMAGE

Please eport any missing items or shipping damage to FlexRadio or your Distributor
immediately. It ihelpful to take digital piatres of the damage to assist in resolving the
issue with the shipperSee theCONTACT Wb pagd-lexRadio contact informatioryou

can always open adtpDesKITicket at https://helpdesk.flexradio.com
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6 FRONTPANELCONTROLSAND CONNECTIONS

WflexRadio Systems e LEX-6700
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6.1 MICROPHONEJACK@
6.1.1 Connector Pinout

1 upP

7 2 +5V
5 Y3 3 oom
'6 8 2‘ 4 rast
\ 7 1/ Giew
e 6 1T
Front Panel View j MIC -
8 MIC +

6.1.2 Supported Microphone Types

The FLEROOOfront microphone connectocan support either alynamic or an electret
microphone. This isa pseudebalancednominal 600-ohm impedance input.Theelectret
bias voltagg5 VDC @ 9 mA, needed by the FBING not enabled by default, and must be
enabled by SmartSDRhe FHML does ot require the electret biasoltage

6.2 HEADPHONEIACK @

Phones

The FLEBOOO supports a stereo headset to allow for advanced audio routing features. The
headphone jack is a ¥ inch TRS phone plDg.not use a mono or TS connector that
ANR dzy Ra (i K& ofdhdBoyindctor. ThigreNidiakseparate master headphone level
control for the radio and LEFRIGHTpan)slider control on each Slice Receiver. Refer to
the SmartSDRSoftware! & S NI &for MatghirfoBnation on controlling the audio to the
headphone jack. Use high quality stereo headphones or a stereo communications headset
for best results.Minimum headphone impedance is 16 ohms.

6.3 CWKEY/PADDLEJACK@

Paddles, Keyer or
Straight Key

> W
The CW key/paddle jack is a ¥ inidRS phone plug. Fon &ambic paddle, the tip is
connected to the dot paddle, the ring is connected to the dash paddtethe sleeve is

connected to the common. For a straight key or a keyer output, connect to the tip and
leave the ring floating. Theommon is connected to the sleevéNote: 3.3VC Max input.)
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6.4

6.5

6.6

MULTI-FUNCTION DSPLAY(%)

The optical LED(OLED)multi-function display provides system level enunciator and
troubleshootinginformation for your FLEX6000.

NAVIGATIONKEYS @

The Navigation Keyway be used for advanced diagnostics in a future radio firmware
release.Currently, the UP and DOWN navigation keys will brighten and dim the optical LED
multifunction display.

MULTI-FUNCTIONINDICATORLED @

The multifunction indicatoLED is above the power pushbutton. It indicates the condition
of the radio hardware and software.

6.6.1 Chart for Indicator Color Codes

SOLID BRIGHT RED: Transmitting on PA
SOLID ORANGE: Transmitting on XVTR port with low power

SOLID DIM RED: Transmaitgaged, but trammit interlocks are not ready. éRer to
SmartSDR documentation fdescription of transmitinterlocks.

SOLID PURPLE: Radio is performing a software update

SOLID GREEN: Radio is in receive mode

FLASHING RHEBashing three blinks indicateadio software is not running
FLASHING GREEN: Radio is booting or loading firmware
FLASHIN®/HITERadio is performing eset to factory defaults

OFF: Radio turned off, oscillators are off.

6.6.2 Chart for Indicator Color Codes with optional GPSDQnstalled

Note: These additional LED color codasly applies to the FLEBY00, FLE>X700Rand
FLE>6500 with the optional GPSDO installed.

SOLID AMBER: Radio is powered off, GRSp@wered for stability

FLASHING YELLOW: GPSDO is in warmup

SOLID YELLOW: GPSDOChisldover (lost satellites)

SHORT FLASH BLUE: GPSDO is locking

[ hbD C[!'{I .[!'9Y Dt{5h A& Ay aK2fR LKI aSs¢
SOLID BLUE: GPSDO is locked
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6.7 POWERSWITCH (&)

671 031 £O0 01 DO # -pddtich&E D1 A /
CKS LIR26SNI O2yiNRf A& | aaz2FG LIR66SNI O2yGNRf ¢
of the radio. If the radio is powered offjomentarilypressingand releasinghe button
one time will start the radio software. It normally takes approximatielsty seconds from

the button press until the radio is readgr SmartSDR. Refer to SmartSDR documentation
for more information.

To shut down the radianomentarilypressingand releasinghe button one time will do an
orderly shutdown of the radio softwareWhen the button is pressed, the front panel LED
will begin to flash green slowly. At the conclusion of the shutdown, the radio LEdiiveitl

turn off or turn solid amber if a GPSDO is instaded the radio will shut off Thiscan take

up to sixtyseconds. It is advisable to allow the radio to shut down in this way. During a
shutdown, the radio will save settings and so ending the shutdown dégrlyemoving
power from the radiamaycause a loss of settings.

Holding the power button down for 4+ sends while the radio is running will trigger an
immediate shutdown. This skips the database writing procedure so any changes will not be
saved. This is not a recommended shutdown procedure for regular use.

FLEX6700 and FLEB500 Reset Procedure

WiththeNF RA2 LR 6SNBR 2FFI LINBada yR K2fR R2gYy
radio. Momentarily press and release the power button to power on the radio. Continue
holding in the OK button until the front display counts down to 0, the power LED starts
flashingg KAGS FTyR GKS a/![L.w!¢LbDXé YSaaliaS Aa
Allow the radio to continue booting normally.

FLE6300 Reset Procedure

With the radio powered off, press and hold down the power butfon approximately 5
secondwntil the Power LEBasheswhite, then release the power button. Allow the radio
to continue booting normally.
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7 REARPANELCONNECTIONS
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7.1

FLEX 6700R

C€ Z RoHs 552"

DC POWERNPUT @

Power Supply Power Cable (included)

= * - R
13.8Y, 254

The FLEROOO is designed to operate from a 13.8 volt nominal DC supply capable of
supplying 25 amps of continuous current to the radio.

I' ¢ This unit must only be operated with the electrical power described in this manual.
NEVER CONNECT THE +13.88MEER CONNECTOR DIRECTLY TO AN AC OUTLET. This
may cause a fire, injury, or electrical shock.

N ¢ The FLEROOO requires 13.8 VDC @ 25 amps measured at the radio in order to
transmit maximum wattage. Multiple power cable connections between the power
supply and the FLEROOO, a poorly regulated power supply, undersized power cable and
very long power cable lengths will result ia voltage drop, especially under load. Any
voltagedeviation from 13.8 VD@ill result in lower power output that the 100W nonmal
specification.

| - For best results, select a linear or switching power supply that is well regulated and
free of internally generatedradio frequencyy 2 A 4 S @ G. ANRASa¢ 3ISyYyS
filtered supply can often appear as signals in the SmartSDR Panadapter display.
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7.1.1 Powerpole 45 Amp

The Anderson Powegpf Su O 2 obnfath®© 45Amfd pinsto minimize voltage drop
during transmit The REDconnection should be connected to the positiye) lead ofthe
power source TheBLACKonnection should be connected to the neyat () lead of the
power source

| - If you choose to use your own Poweie cabling, be sure to properly size the wmed
the Powerple connectorto minimize voltage drop during transmi Excessive voltage
drop cancause lowelrtransmit power outputlevels.

7.1.2 Fused Internally at 30 Amps
The power input has a protective 30 Arpdzii 2 Y2 (1 A @S fuséifsideRtiSe railie LIS ¢
case. Shauld you ever need to replace theternal fuse, remove the top coveand locate

the fuse in the rear corner of the PA board just inside the @ahacent tothe Anderson
Powerple connector.

I'¢ NEVER USE A FUSENVATCURRENT RATINIGHER THAN 30 AMPSAILURE TO
PROPERLY USE THIEESA DEVICE COULBWRH IN DAMAGE TOWRADIO, POWER
SUPPLY, OR CREAHRE RISK.

7.2 USB2.0 PORTS (2)

The USB 2.0 ports are usdédr SmartSDR specific functions only. Do not connect
unqualified USB devices to the FLGEXO. Refer to the SmartSDR documentation for
information about how these work.

7.3 POWEREDSPEAKERS (3)

Amplified .
Speakers 1/8 ‘Stereo
Audio Plug PWR-SPKR
Q
The powered speakéd 2 Yy SO 2NJ A a4 | ™k Btereomwdred@ampues 2 02 Yy

speakers should be used with this connectdhe Tip isthe left channe] Ring ighe right

channeland Sleeve is commoiihe audio level is mominalstandard consumer-10 dBV)

line level. Do not use a mono or TS connector tHAINE dzy R4 (1 KS GNAy 3¢ L
connector.
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7.4 ACCESSORWONNECTOR (%)

2 k.
O000O0

()| ooooo O

O000O0
. J

Rear Panel View: FLEX-6500 & FLEX-6700

The accessory connector ishggh-density HD-15 female connector. (This is the same
connector used by VGA monitors.) There are a number of inputs and outputs on this
connector.

| - The orientation shown above is for the FL-EX00and FLE>X7000only. The FLEB300
is oriented upside down from what is shown above

N ¢ All Accessory inputs are 3.3VDC MAX Input

7.4.1 Pin 1: Line In

This audio line input can be used to feed consumer levE)dBV) audio into the
transmitter. Refer to the SmeSDR documentation for information describing how to
enable this input, and what configurations are available.

7.4.2 Pin 2: Linel Out
This audio line output is a buffered output of t(ROWERED SPEAKERShannel
7.4.3 Pin 3: Line2 Out
This audio line output is a buffered output of tROWERED SPEAKERS channel.
7.4.4 Pin 4: KEY/FSK/INT In
This input isa keying input for either CW or FESRefer to the SmartSDR documentation for
information describing how to enable this input, and whahfigurations are availableRin
4 is keyed to GROUND.
7.4.5 Pin 5, Reserved for future use (FLEX-6300 only)
On the FLERB300, pin 5 isiot enabled and is reserved for future use
7.4.6 Pin 5, Pin 6, Pin 7, Pin 8 and Pin 10: GROUND

These pins arall connected to chssis ground o the FLEBX00 and FLE&S00. Pin 5 is not
a chassis ground for the FL-E300 (see above)
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7.4.7 Pin 9: +5VDC
This pin is a +5VDC output for use by external equipmehts pin is capable of sourcing
up to 500mA of current. A thermally resettifigse will protect the radio from damage.

| - This pin is protected by a thermally protected fuse. If an oearrent occurs, the fuse
will open and remain open until the overload is removed.
7.4.8 Pin 11: Accessory TX
This pin is a buffered PTT output identical to the three RCA connector3XXand TX3.
Refer to the SmartSDR documentation for information on how to configure this output.
7.4.9 Pin12: SDA /O
This pin is the data signal for an 12C serial communicationngia It is to be used with
external equipment. Refer to the SmartSDR documentation for more information.
7.4.10 Pin 13: Accessory TX REQ
This pin is an additional transmit interlock signal input. Refer to the SmartSDR
documentation for information on how toomfigure this input.
7.4.11 Pin 14: PTT in
This pin is a Pusho-Talk input. Groun®®in 14 to engag#ansmit.

7.4.12 Pin 15: SCL 1/O

This pin is the clock signal for an 12C serial communication channel. It is to be used with
external equipment. Refer to the SmartS@dRumentation for more information.

7.5 10MHZ REFERENCE CLOCKIPUT ()

The external reference clock inpitd dza SR (2 48y OKNRYyAT S GKS
Requires a 1.0v-p minimum to 3.3v gpp maximum (4dBm min +15dBm max), sine or
square wave signal.

7.5.1 Radio Oscillator Startup

The radio softwaresamplesthe externalclock inputfirst, then the optional GPBO (if
present), then the internal oscillator (FLLEXD0: TCXO, FLEBX00/6700R: OCXA)nce an
active source is found, the radio software stops logkior any otherclocksource. If the
external source is lost, the radio will look for an active internal oscillator, but it will not look
for any other oscillator signal until the radio is powered off aadtarted

| - The external signal is onlgampled at initial startup of the radio software. It is
necessary to make the external signal available on the rear panel connector before the
radio is powered up. Otherwise, the signal will not be used.
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7.6

7.7

7.8

TXRELAYOUTPUTS [,2,3] @ @

TX1,TX2and TX3TX on FLER300)are outputs for keying external equipmesntich as
amplifiers, external T/R switches, et@hey are all individual outpytsolated from each
other. Refer to the SmartSDR documentationdaexplanationon how to configure the
timing foreach output.

N ¢ The TX Relay outputs are designed to handle signaling levels of up to +40@vD4D
mA maximum. Somamplifiers do not have circuits to prevent keying voltage transients
and older amplifiersmay exceedthe maximumvoltage levelresulting indamage to the
radio if directly connected. Verify the voltage/current on your external device before
connecting to TX Relay-3. FlexRadio highly recommends the use of a uae
buffer/isolator box between the radio and the external devicas a best operating
practiceregardless of the keying voltage

TRANSCEIVERARNTENNAPORTS [.,2] @

Transceiver antenna ports are €39 50 ohm connectors. Refer to SmartSDR
documentation for explanation on how to select which port is active.

I'- WARNING: THELEX500 AND FLE&700 ARE CAPABLE GENERATING RF POWER
LEVELS OF 100 WATHBGH RF LEVELS WIWUSE SEVERE RF BBJRNEVER TOUCH
THE TRANSCEIVER AWNAPORT, AN EXPOSEDAXIAL CABLE ENR,AOCONNECTED
ANTENNA WHILE THEERA IS IN THE TRANSNM/ODE.

'¢ NEVER CONNECT OFRCDISNECT ANTENNAS WEHN TRANSMIT MODHEHIS MAY
CAUSE ELECTRICALGHOR RF BURNS TQRGKIN AND DAMAGE THE UNIT.

'¢ THIS UNIT GENERARA®IO FREQUENCY @E¥HRGY. USE CAUTAND OBSERVE
PROPER SAFETY PR2ES|IREARDING YOUR SYSTE®MNFIGURATION. WHEN
ATTACHED TO AN ANTNA\ THIS RADIO IS RX¥BLE OF GENERATINRE
ELECTROMAGNETIC P&ELWHICH REQUIRE EVATION ACCORDING MOUR
NATIONAL LAW TO PROE ANY NECESSARYLISTION OR PROTEQTREQUIRED,
WITH RESPECDO HUMAN EXPOSURE!

10MHZ REFERENE OUTPUT (W/ GPSDOOPTION) @

If the radio has the optional GPSDO, the 10 MHz reference outputu$fered 3.3V g
output of the 10 MHz oscillator in the GPSDO. The signal can be used to provide a reference
signal for external equipment. The connector is a female SMA.

n ¢ CAUTIONUSE CARE IN ATTACHING OR REMOVING SMA CONNECTORS. BEST
PRACTICE IS TO HOLD THE COAMW WNE HAND WHILE TWISTING THE SMA
CONNECTOR SHELL WITH THE OTHER. ONCE THE MALE AND FEMALE CONNECTO!
MATE, TURN UNTIL SNUG BIOTNOT OVER TIGHTEN!
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7.9

7.10

ETHERNETOGONNECTOR @

This is the network connection for the radio. It is an asgmsing 100 megabar 1 gigabit
Ethernet port. It autesenses polarity as well, so if you are using a direct connection to your
PC, you do not need a crossover cable. Refer to the SmartSDR documentation for
information as to the network configuration options.

BALANCEDAUDIO INPUT (13)

This is a balanced audio input for the radiod will produce the highest quality audio
transmission It can be used as a microphone level input, or a line level input. It can accept

' 0oé¢ ¢w{ tK2yS tfdz3x 2N I YI R&r Wijdows O2y y S
documentation for information on how to select the microphone and line level on this
connector.

7.10.1 Balanced Audio Input Connectors

TRS Connector

Contact Description Connector
Ti Positive phase for balance — Tip
P mono signals or mic (+) — Ring
— Sleeve

Negative phase for balance

Ring mono signals or mic) 1'

Sleeve | Ground or shield connectio

XLR Male Connector

Contact Description Connector

Pin 1 Ground or shield connectio

Positive phase for balance

Pin 2 . :
mono signals or mic (+)

Negativephase for balancec

Pin 3 : i
mono signals or mic)
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7.10.2 MIC vs. LINE We

The balanced input can be used asnicrophone level or a line levaudio input The
microphone level is suitable for a dynamic microphoiiée balanced inpuioes not have
any DC bias capability. If your microphone requiri@s power (5VDC) @hantom power
(48VvDQ; anexternal power supplys required

7.10.3 Line Level
CKSNBE INB | ydzYoSNI 2F RAFFSNBY(G RSTFAYAUGAZ2Y:
FLkc nnn &aSNASA NIRA2a Aa RSaA3aySR FT2NI I aOzy
as-Mn R. £® L¥ @2dz LX Iy (2 dzaS GLINRPFSaarzylf
need to reduce the output level so that it does not exceed-{@ BV level-8 dBu) The
hardware input will clip around 0 dB(®-2.2dBV)

7.11 GPSANTENNAINPUT (W/GPSDO ®TION)

If the radio is equipped with the optional GPSDO, this female SMA connector is for
connecting the includedsPS antenna. The GPSDO provides Dftmathe antenna
preamp. It can work with antennas that require either 3.3 Volt or 5 Volt DC bias.

7.12 REMOTE POWER ® INPUT @

This RCA connector is provided for remote powerfunctionality. When the Remote
Power ON feature is enaldeshorting this input to ground will activatine radio- opening

this connector will disable power on the radio. Refer to the SmartSDR documentation for
information on how to configure this inpuNote: 3.3VDC Max Input.)

7.13 EXTERNAL AMPLIFIERALCINPUT @

ThisRCA connector is provided to receive an ALC signal from an external amplifier. The
shell is ground, anthe pin isa negativegoingDC voltagezero to-4 Volts.

' VOLTAGES BELOGWDC MAY DAMAGE TAEC INPUT.

N ¢ Please note this input is provided as a safety measure for external amplifiers. It is

NOT meant to be used in regular operation as an active power control input or to modify

GKS al G O01¢ 2F |y SEGSNYIE | YL ATASND I f
discourage the use of ALC in normal operation. In fact, many amplifiers do not have ALC
implemented. TheSmartSDRSoftware ! & S NI & defrdzésRt&e recommended

method for setting the power level on an external amplifier on a pband basis.

7.14 TX REQUESTINPUT (INTERLOCK) (17)

This RCA connector is provided to receive an interlock signal from external amplifiers, or
other external equipment. When enabledtiwill prevent the FLEBOOO from going to
transmit. The TX Request Inpaan beenabledwith a 33V to 5V logic signgwhen in

Active High mode) or connecting to ground (when in Active Low modég circuit is a
74LVC14 CMOS Schmidt trigger logic input with a 2.7k pullup to +3.3V. The IC is 5V tolerant
SO you can drive it with TTL levels as wéilcan also be driven with an open collector
transistor or open drain MOSFE3roundng the center pin of this connector wifirevent
transmit from engagingwhen in Active Low) Refer to the SmartSDR documentation for
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information about how the interlock system worksand how to determine what is
preventing transmit. ¢ KS { YF NI { 5w F2NJ 2AyR2ga {2FGol NB
details on how to interlock two radios from simultaneous transmit for a Multi/2 operation.

7.15 PTTINPUT (2)

This RCA connector is provided for an external Fisshalk signal. Ground the center pin
of this RCA to engage P{Note: 3.3VDC Max. Input.)

7.16 TRANSVERTERPORT (19)

This female BNC connector is a receivgut and lowlevel exciter output for use with
Tranyerters. Refer to the SmartSDR documentation for information regarding using the
FLEX6000 with external Transverters.

| - The XVTR port can ald® used as an auxiliary receiatenna connection when not
being used fotransverteroperation.

7.17 RX ANTFARFINPUT (20)

This female BNC connector is a direct feed to the input of the first Spectral Capture Unit
(SCWA) in the radio. This is a dual use connectiq@a) or use as a REEIVE ONLY input to

the RXA SCahd (b) b be used withithe RX ANTA RF OUTPUGgreatng a userswitchable

RX only signal path f 2 @utgait/input) associated with the assigned ANT gortadding

an external filter or preamplifierRefer to the SmartSDR documentation for information
describing how to select this input, and how it canused.

7.18 RX ANTFARFOUTPUT (21)

This female BNC connector is amtput from the antennafeeding SCA. This signal is
paired with RX ANA INPUT (Sec. 7.17)Refer to the SmartSDR documentation for
information describing how this output is configured and hibwan be used.

N ¢ Please note this input is not protected by the FL-EBO0 ESD circuitry. Any device
connected to the RX ANA Output is susceptible to possible damage by ESD from an EMP
event if the connected device does not have adequate ESD protectiocuitry.

7.19 RX ANT-B RFINPUT (FLEX6700/6700 RONLY) (22)

This female BNC connector is a difeed to the input of the Seconfpectral Capture Unit

(SCWB)in the radio. This is a dual use connectidi@) for use as a RECEIUHELY input to

the RXB SCU afo) to be used with thd&RX ANIB RF OUTPUTreating a useswitchable

w- 2yf@ AATylrt LI GK af 221X 062dziLddzik Ay Lddzio |
an external filter or preamplifier Refer to the SmartSDR documentation for information
describing how to select this input, and how it can be used.

7.20 RX ANT-B RFOUTPUT (FLEX6700/6700 RONLY) @

This female BNC connector is antput from the antenna feeding SEJ This signal is
paired with RX ANB INPUT (Sec. 7.17)Refer to the SmartSDR clamentation for
information describing how this output is cligured and how it can be used.
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N ¢ Please note this input is not protected by the FL-BBOO ESD circuitry. Any device
connected to the RX ANB Output is susceptible to possible damage by Ef&imfan EMP
event if the connected device does not have adequate ESD protection circuitry.

7.21 CHASSIS EOUN I@

£ N
Ground
k"f;‘.”rzw. B T
L V:"‘ Jf&m =\ 9
\_ J

This is a thumécrew for attaching an earth ground to the chassis of the ra@rounding

is themost important safety enhancement you can make to your shack. Always gttoeind
FLE>6000 to your statiorRFground using high quality wiring with the length being as short
as possible. Braided wire is considered the best for ground applications. stétion
ground should be a common point where all grounds come together. You will likely be
using a PC and a DC power source so be sure to ground these devices together as well.

7.22 AC POWER INPUT @

AC power input connection at 1@®40V, 50; 60 Hz. 3 Amfused. Power cord
provided. FLEX6700R only.

't CAUTIO N: DOUBLE POLE/NEUTR AL FUSING! - FUSES LOCATED IN
POWER ENTRY MODULE. DISCONNECT THE UNIT FROM THE POWER
OUTLET AND REMOVE TH E POWER CORD FROM THE UNIT PRIOR TO
MAINTENANCE AND SERYV ICING.

(I' N DENMARK: THTA BIRKRROP SKAL T ILSLUTTES EN
STIKKONTAKT MED JORD , SOM GIVER FORBINDE LSE TIL
STI KPROPPENS JORD. 0)

7.23 OUTPUTSI1, 2, 3] @

Open drain digital outputs.Possibledture product feature- not currently enabled.

7.24 NO CONNECTION (NC)
This port is not used on the FL-EX0R

7.25 DIGITAL INPUTS [ 1, 7 (31)
Digital inputs @ 3.3v logic. Future product feature. Not currently enabled.

7.26 ANTENNA I NPUTS [1, 2] (32) (33)

Antenna connections: 50 Ohm inpuRefer to SmartSDier Windowsdocumentation for
an explanationon how to select which port is active.
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7.27 ATTENTION LABEL
dWarning: All input/outpuonnections, includingront panel 1/0 connections, may be
a0l GAO aSyaArildArogSos

8 INSTALLATION

8.1 SAFETY

Sirce your FLEBOOO will likelybe connected to many different antenna and external
interface conditions, safety is an important factor in your station setip.addition to
grounding mentioned earlier, proper ElectBiatic Discharge (ESD) and lightning
protection should be employed.It is outside the scope of this manual to go into details
regarding proper ESD protectioRlease follongoodamateur practice to protect yourself
and your investment.

8.2 RADIO PLACEMENT
Proper placement of your FLBROO isimportant for maximum reliability. For proper

GSYGAfFGA2YY LI I OS @2dz2NJ N} RA2 2y | KIF NR &dzN
SI OK aARS 2F (KS NIRA2 (2 |ft2¢ F2NJ 2LIGAYI f

clearance. Anoptiofa M ®¢ NI O] Y2fmMmouning. & A& | OFAflofS
8.3 ENVIRONMENTAL ©ONSIDERATIONS

Thisradio is designed for indoor operation a clean dust free environment. Try to avoid
areas of wide temperature extremes. This includes placing the sides of the raditm$eo

to the hot exhaust of an external amplifier. Should the temperature inside the radio
becometoo high, the fans will automaticallyncrease to a higher speed. (Note this can
happen after long periods of transmit.)

N - Do not operate this unit in eeas of extreme humidity.

N - Avoid operating this radio in direct sunlight or other areas of extreme heat, excessive
vibration, or mechanical force.

8.4 CONNECTING T@A PC

8.4.1 Ethernet Cabling Requirements

The FLEBOOO is designed to use CAT5, CAT5e, or CAT6 Unshielded Twisted Pair (UTP)
network cabling. If you need to make a network connection that is longer than the included
cable, be sure to uskigh-quality cable. Note that the Ethernet specificatioequires the

cable to be less than 100 meters in length before a repeater or switch is required. You
should avoid the use @hielded Twisted Pair (STP) type Ethernet cables. The shield can
provide a noise return patthat can adversely affect receiveegiormance.
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N ¢ Asmentioned earlier, proper Electréstatic Discharge (ESD) and lightning protection
should be employed. It is outside the scope of this manual to go into details regarding

LINPLISNJ 9{5 LINRUOUSOGAZ2Y D | 2 5 Si® &M@ colldib@a A Y LJ

connected to a potential ESEhreat i K| G & 2 dz to:Nde ¥theinet dedrfedion.
Many times, adjacent ESD and lightning can enter a shack over the power, cable, or

G§St SLIK2yS tAYySao ¢tKS 9{5 gAff GKSY a&adzYyLJ:

throughout the house on the Ethernet cable. A small investmemta 100Mbit Ethernet
Surge/LightningSuppressor could save your expensive HEBRO0 from damage.

8.4.2 Direct PC Connection (Link -Local)

The simplest method to connect your PC to your F&EX is using a Lidkocal connection.
Simply plug the included Ethestcable into the FLEGDOOO and then directly into #n
network connection on your PQicrosoft Windowst gAft NBO23ay Al S
establish a local only connection. When the radio is activated, it will begin to broatcast
presence on the Linkocd connection. Note that in Linkocal mode, your radio will not be
connected to or available to any other network connections on your PC.

l-Ld Aa y20 ySOSaalNeB (2 dzasS | daONBcala2 9SNE

connection with the FLEBOOO. The Ethernet interface on the radio has a smart sensing
feature that will detect a LinkLocal connection and make the proper adjustments
internally.

8.4.3 Connecting via a Local Network

The most versatile method to connect your PC to your Fa0BR is to connect your radio
to your existing local area network (LAN). Using the included Ethernet cable (or another
appropriate cable), plug one end into the FL&ER0 Ethernet port and the otlieend into
your existing Ethernet switch or home router. With this LAN connection, your radio will
automatically receive a networlP address and begin broadcastiitg presence with the
radio is activated.The advantage of the LAN connection is thatPdlls on your LAN can
have access to the radio.

8.4.3.1 Network Configuration C onsiderations

There are several considerations when connecting your-BDBEX radio to your existing
LAN:

1 Your LAN must be configured to supply a network address to the radio. This is
known as Dynamic Host Control Protocol (DHCP). Most LANs do this by défault.
you can simply plug multiple PCs into your LAN to connect to the internet, your LAN
is very likely set up to serve DHCP to the radio.

1 Even thoughhie FLEX00O iscapable of perating inGigait, 100Mbit, and 10Mbit
LAN environments, FlexRadio highly recommends a minimum 100Mbit LAN
environment.Note that you can easily overload a 10Mbit LAN or LAN component
with FLEX6000 running multiple panadapters and receivers.
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8.4.4 Installing SmartSDR

SmartSDR is the operating software that runs along with your-6Q&Xto provide the
human interface to your radio. Please refer to tREEX6000 Quick Start Guider the
FLEX6700R Quick Start Guidand { Y I NI { 5w { 2 F{ ¢ | fddIforinaiidh NI &
regarding installation, configuration, and operation of your radio with this software.
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9 FHM-XMICROPHONIS

The FLEBOOO may include the FH¥ dynamic microphoneor the FHMZ2 condenser
microphonedepending orradio modelthe country, or dateof purchase. Bothhe FHM1 and
FHM2 arecommunications grade hand nnaphones

9.1 FHM-1SPECIFICATIONS

Element Type: Dynamic

Impedance~2000hm + 30% @ 1 kHz (Tone setting in position 1)
Sensitivity-79 dB £ 3dB @ 1 kHz

Frequency Response (Tone 1)l Fange (preferred setting)
Frequency Responsé&dne 2):-14 dB £ 3dB @ 100 Hz

9.1.1 FHM-1Tone Switch

TheFHM1 microphone has a tone control switch on the back of the microphone that is
used foradjustment of the microphone's frequencgsponse.

Setting the Tone switch to thél" (left) positionwill enable a wider frequency response,
resulting in higher fidelity audio. It is recommendedsetthe Tone switch in the 1 position
and use théSmartSDR Transmit Equalizatiortailor the tonal qualities of thenicrophone
to your voice.

Setting the Tonawitch to the "2"(right) position will rolloff the bass frequency response
resulting in more audio energy in your transmitted signptoviding for optimum
articulation for DX/@mmunication quality audio. However,the same effect can be
achieved by setting the Tone switch to the 1 position and usingStimartSDR Transmit
Equalizatiorto reduce frequencies in the 5000 Hz rage.

9.2 FHM-2 SPECIFICATIONS

Element TypeCondenser

Impedance2.2kohm +5% @ 1 kHz

Sensitivity-38 dB £ 8B @ 1 kHz

Frequency Responsé-ull range (78.2k Hz @3 dB, flat)

The FHMR is a high output condenser microphone that requires a bias voltage to
function properly.
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9.3 BEST PRACTICES

To achieve the optimal fidelity from the FHMor FHM2 microphones the following best
practices are recommended.

Keep the microphone 2 inches away from your mouth All microphones including the
FHM1 and FMH2 experience the proximity effect in whiclower frequencies become
more pronounced as thenic is brought closer to the moutiproviding a higher fidelity
frequency response.

Cross talk the microphone Unfortunatelytalking close to the mic also amplifies other
sounds that can result in picking Ugpeathing noises (low rumble) and plosive sounds from
certain words. To minimize the effect, speak across the front of the mic and not directly
intoit. TKAA A& Y26y tHedicropbod@ a a G f { Ay 3é

Set the Tone Switch to the 1 PositidirHM1 only). It is best to set the FHM for full
range operation and make audio quality adjustments using 8martSDR Transmit
Equalizerand by adjusting the low and high cut values of the transmit filter.

Setting the Equalizer (EQEverybody has unique voice chateristics whictprecludeone
LISNBE2YyQa 9v aSadidAy3aa o6SAy3aI 2LIAYIFE F2NJ a2y
different characteristics reproducing human speech. Therefore, to optimize your voice
transmissions, you should set the EQ to match your voice and the mic you age U$ia

best way to achieve an optimal EQ setting for your voice and microphone is to listen to your
actual transmission over the air usiag receiver. If one is not available, you can record

your voice and listen to the recording to set the EQ. Thisovered in detail in the
SmartSDR Software Users Guide.
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10 TRANSVERTER SETUP

Transverters allow both reception and transmission on frequencies not available in your base
FLE>6000 radio. Théransvertertranslates RF at one frequency to another for lbétansmit

and receive. Generally, tieansverterswill have an RF side that is in the VHF or microwave
region and an IF side in the HF or low VHF skdeexampletransverterblock diagram is shown
below:

EXAMPLE TRANSVERTER APPLICATION

RF POWER
MIXER AMPLIFIER

FROM TRANSMITTER

28 MHz. IF

3
T/R 1296 MHz.

1268 MHz.

OSCILLATOR SWITCH TO ANTENNA

TO RECEIVER
28 MHz. IF
MIXER LOW NOISE
AMPLIFIER
(L.N.A)

Copyright FlexRadio Systems 2014

Thistransverterconverts from 10m RF signals (28MHz) to 1296MHz RF signals and back. The
transvertershown in the picture has three RF connectors:

RX IF the 10m receive port
TX IF the 10m transmit port
RF-the RF input and output that goes to an antenna

This typeof transverteris known asl & { Lifarks\iertetsi@ae the IF side of thieansverter
utilizesboth a receive and a transmit port. Tl¢her type oftransverterA a | a/ 2YY2Yy
transverterwhere a relay internal to théransverteris used to switch a single IF port between
receive and transmit. The table below shows the compatibility betwesmsvertertypes and

the FLE>6000 family
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Radio Model Split IF Common IF
FLE>300 No Yes
FLE>500 Yes Yes
FLEX700 Yes Yes

If the event that you hava FLEX6300and split IRransverters you can still use yotransverters
but you must supply a relay that effectively converts from a split IF to a comnicembBverter.
The FLEB300 cannot directly support a Splittlensverter since it only has ontransverteror
receiveport.

10.1

10.2

10.3

TRANSMIT POWER CONSIDERATIONS

The defaultransverteroutput is 0 dBn{1.0 mW) The FLERBOOO can produce an output
on the XVTR port up to +8 dBm for IF frequencies above 135MHzGFQ®Xor upto
+15dBm for frequencies below2MHz If yourtransverterrequires a higher level inpuit
is recommended that you either modify theansverterfor a lower power input or provide
an amplifier to amplify the transmit signal before passing totta@sverter.

RF CONNECTIONS - COMMON IF

For a common IF configuration, the Common IF port ofitwesvertershould be connected
to the XVTR port on your FL-EBGD0. This will be the only RF connection between the
transverterand the radio.

RF CONNECTION S- SPLIT IF

For split IRransverters the TX IF of yodransvertershould be connected to the XVTR port
on the FLEX6000. The RX IF port should be connected to eitheA RXRXB (FLEX700).
As mentioned previously, the FL-E30D0 requires either acenmon IRransverteror a relay
that can be used to convert a splittlansverterto a common Ifransverter.

While it is technically feasible to use the ANT1 or ANT2 ports for receive, this is not
recommended since these ports can produce pglwver RE at any time that could damage
yourtransverter.

Page 37 of 48
Copyright 2016 FlexRadio Systems. All Rights Reserved.



FLEX-6000 Signature Series i FLEX-6000 Hardware Reference Manual

10.4 PTT CONNECTIONS

The radio will need to provide a PTT signal to placetridwesverterinto transmit mode.
Most transverters will have groundedPTT input. This should be connected to a FLEX
6000 TX1,X2 or TX3 output to cause the transverter to transmit. Depending on the design
of the transverter, a weak putup may be required.

10.5 SEQUENCERS

In sometransverterapplications, notably those that include a split RF output, preamplifiers
and/or power amplfiiers, a sequencer may be used. The specific details of connecting and
configuring asequencerare beyond the scope of this document, but the TX1, TX2 or TX3
output from the radio are generally used as an input to the sequencer to allow it to properly
switch and enable/disable each component in your kagh

10.6 MULTIPLE TRANSVERTERS

At this timg no band data is provided by the radio and this may provide an effective limit of
one transverterat a time. FlexRadio anticipates adding band data in a later release of
SmartSDR that would assist remote switching hardware in selecting between multiple
transverters
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11 DIGITAL MODESETUP(SOUND CARDNTERFACE

There are two options for operating digitmodes with the FLEBOOO Signature Series SDRs. The
preferred method does not use a physical sound card connectiomusis DAX (Digital Audio
eXchange) where thaudiois streamed digitallypetweenthe radioand client softwareover the
Ethernet connetion via the IRJDP protocol. This method eliminates unnecessary analog to
digital and digital to analog conversions whadgradessignalto noise ratio(SNRperformance

You may also operate digital modeseissentially the samenanneras most analoddSP radios
where analog audio from the speakers and to the microphone input is interfaced with a PC sound
card. The following procedure can be used for operating digital modes with the -BQ&X
interfaced to a sound card

This procedure assumes that you have a working knowledge of operating digital modes with your
favorite sound card based digital mode program and will not delve into the details of configuring
specific thirdparty digital mode programsConnecting the FLE>6000 to a PC sound card

There are several audio inputs and outputs on the FAEX that can be used for connecting the
radio hardware to a PC sound card. PleaserefertdttEX nnn {2 Fi 6 N¥ral 8 SNRA
detailed description on configuring andnabling digital modes

The basic audio schematic is used to conreet EX6000to a PC sound card:
PC Sound Card Mic / Line k- FLEX6000 Audio Output
PC Sound Card Line Out / Speaker Gut €LEX000 Audio Input

FLEX6000Inputs:

Front Mic Canector[MIC] 8-pin Foster)

Rear Balanced put [BAL] 8-pin XLR}Not available on FLE5800)
Rear Line Input [LIME & m kcormectorivot available on FLEB00)
Rear Accessory inputACC] 15-pin Dsub connector)

FLEX60000utputs:

Front Headphoneoy Yy SOG 2NJ 6 Mmkné¢ ¢w{ O2yySOiG2ND
Rear Powered Speakeonnector (1/& ¢ w{ O2yy SOl 2 ND

Rear Accessory output (48n D-sub connector)

The audio input and output you choogemostly a matter of your operating preferences. For
example, if you also operate phomeodes you may not want to constantly disconnect your
microphone and speakers to facilitate the connection to the PC sound card, so you may want to
use the Accessory noector for both the audio input and output. In the following example, the
left channel audio output on the Accessory connector is used to facilitate both the input and
output audio comections to the PC sound card.

When connecting the FLEBO0O0 to a PGound card, connect one of the FL&DOO0 inputs to the
LINE OUT on the sound card and one of the 80B& outputs to the MT or LINE IN on tls®und
card
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12 ANTENNACONSIDERATIONS

The FLEBOOO Series radios incorporate a unique smart antenna switchingimtatr
simplify connections from your radio to your station antennas. Below are the signal flow
diagrams for the FLEB600 and FLE&700 transceivers:

ask
/ ATU Switch PA

— — —
Exciter
——

XVTR

‘7 ANT2 ‘E:

FLEX-6700
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