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SDR transceivers
FlexRadio FLEX-6700 and Apache Labs ANAN-100D

The FlexRadio FLEX-6700
and Apache Labs ANAN-
100D represent the state

of the art of amateur radio
software defined transceiver
technology that you can

buy today.

INTRODUCTION. When software defined
radios were first proposed, many years
ago now, the ultimate goal of attaching an
anlenna to an analogue to digital corvertar
chip and performing all processing in
software seamed just a pipe dream, a
gleam in the eye and way beyond the
capabilities of technelegy at that time.
The first practical SDR transceivers for the
amataur bands appeared abeut 10 years
ago based on down-conversion o a PC
sound card and processing by software In
a somewhat resiricled bandwidth. It wasn't
until mere recenty, with the relentless
march of technokogy, that analogue to digital
oonverters of sufficient resofution and speed
have appeared to realise that ultimate goal.
MNat only that, but with the latest devices
performance levels are achieved even
surpassing what is possible with the best
analogue designs. Two of these latest high
performing direct digital designs are the
subject of this review.

FlexRadio was the first manufacturer
to bring SDR to the amateur markeal. After

senveral generalions of down-conversion
based radios, their latest models, the
FLEX-6000 series, are a range of state-of-
the-art direct digital designs. The FLEX-6700
is their current top of the range model with
dual independent recetvers, 100W transmit
cutput covering HF and 6m, extended
receive coverage together with low level
transmit output for the 4m and 2m bands,
and Etherneat connectivity for local or remote
operation.

The HPSDR (High Perfarmance Software
Defined Radio) project started in 2006 as
an open sourced activity by a multinaticnal
group of SDR enthusiasts exploiting the use
of the latest technology in a state-cof-the-art
madular SDR design. The project has been
covered in a number of articles in RaoCorm
over the years. As part of this project the
Hermes module was daveloped, a single
board combining the key elements of the
SDR. Together with front end filtering (Alex
madule) and a power amplifier this unit
has been brought to the market as a fully
specified SDR transceiver by Apache Labs
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based in India, the ANAN-10 and
ANAN-100. Further development of the
Hermes board resulted in the Angelia board
allowing dual independant recaivers and
marketad by Apache Labs as the
ANAN-100D. This unit covers HF to 6m with
100W transmit cutput and with Ethemet
connectivity for focal or remole operation.
The features and functions provided by an
SDR are determined in part by the hardware
but also by the firmware and controlling
software; this also provides the user interface.
FlaxRadio have developad SmariSDR as
the Windows software package for the
FLEX-6000 series and this was used in the
rewview. A number of controlling packages
are usable with the ANAN-100D. FowerSOR
was creatad by FlexRadio o control their
carlier SDR units several years ago and
this has matured and expanded greatly in
tarms of features under open source code
development. The PowerSDRmrx versicn has
been developed specifically for the HPSDR
and Apache radics and was the package
used in this review.
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RADIO DESIGN AND ARCHITECTURE.
The basic design of a direct digital SDR

is now well established and adopts a
number of standardised elements. The
analogue Lo digital converter (ADC) is

key 1o achieving performance, with

16-bit resolution necessary for highest
performance. The 16-bit Analog Devices
ADS467 used In the FLEX-6700 is clocked
at a whopping 245.76 million samples
per second (Msps, equivalent te sampling
rate in MHz), allowing full operation well
into the VHF region. The 16-bit Linear
Technology LTC2208 is used in the
ANAN-100D clocked at 122 88Msps,
allowing operation up to &m. Front end
filtlering protects against strong out of
band signals but can be switched out for
wideband operation. The FLEX-6700 uses
10 fairly sharp bandpass filars (BPF)
cenlred on each amateur band (except
60m) and swilches automatically o
wideband operation outside of the amateur
bands. The ANA-100D uses somewhat
wider filtering based on automatic or user
table high-pass filters {(HPF) and
low-pass filters (LPF) to cover the whole
receiver range. There are 5 HPF, 7 LPF
and a &ém BPF. The low-pass filters are also
used on transmit to filter the PA output.
Separate ADCs are used to provide the

ANAN-100D rear panel.

dual independent recelvers in both radios
and a2 second identical set of receiver filters
I used in the FLEX-6700. FlexRadlo call
these receiver front ends spectral caplura
units {SCUs). The ANAN-100D dees not
use front end filtering on its second recelver
input. Both radios use relay switching and
large size inductors in all filters o ensure
the best signal handling. The front ends

of both radios also include a salection of
preamplifiers and attenuators to cater for
differing signal level situations.

Both radios use 1000BASE-T / Gigabit
Ethernet for the interface to the PC. This
has the advantage of being fast, Is plug
and play needing no drivers or additional
software and Is directly compatible with
routers, networks and remote operation.

The amount of data output from the
ADCs is far greater than can be passed to
and precessed by a controlling PC. With
the FLEX-6700 this rate is aver 7.8Gbps.
High speed on-beard precessing takes
these parallel data streams, 32 lines wide
with twe ADCs, and produces narrower
slices of spectrum that can be passed lo
the PC in a process termed decimation.
The decimation proecess Is performed by
field programmable gate array (FPGA)
chips, which are large fully programmable
denvices containing loglc blocks, memaory,

processors and other functiens. The FPGA
devices in both radios are particularly
large with plenty of spare capacity to allow
the inclusion of new functions within

the radio in future firmware upgrades.
Moving functions from the PC to the

radio environment can reduce latency

of tima delays, reducing the Ethernet

load and relaxing the demands on the

PC. This allows fast QSK on CW which

Is implemented this way in the FLEX-
6700 and also in the ANAN-100D from
firmware version 3.1 together with later
PowerSDRmirx application software.

The FLEX-6700 also uses additional
on board processors and digital signal
processing (DSP) o support the FPGA
and both radios use additional coding/
docoding (CODEC) devices coupled to the
FPGA to provide analogue audio functions
for both receive and transmit. The ransmit
RF waveform in both radlos is generated
directly by high speed digital to analogue
converter {DAC) devices and then amplified
o the 100OW power level. There is no ATU
in the ANAN-100D but the FLEX-6700
includes an auto ATU, matching up to 3:1
VSWR {(2:1 on &m) although seme of the
marketing literature quotes higher levels.
Both radics require a nominal 13.8V
external power supply capable of 25A.

ANAN-100D two-tone Tx spectrum plots. Left: PureSignal off. Right: PureSignal on. The feature makes a visibly significant Improvement to the transmitter
distartion products when it Is switched on.
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FLEX-6700 HARDWARE. Tha FLEX-B700
15 the largar of the twe radies, measuring
330mmiw) € L02mmih} ¥ 305mmid) and
wieighing 5.9kg. The front pansal provides
connacters for miciophone, haadphones
ard CW key jack, the onfall bulton, a small
blue display and asseciated LED indicatar
showing status and for troublashooting, A
4-way navigation keypad is provided for
futura expansion. Most microphons types
can be accommodaled, dynamic or electret,
ard the 8-pin connector is compatible

with Yaesu pinning. A balanced input for
microphone level or ling leval iz avallakla on
the rear paral and uses an XLESTRS {tip-
Hifg-sleava) conmpclo.

Thare are two S023% anlenna
connecters on the rear panel and aach
SCU receiver input has an associated
pair of BMC connectors to allow separats
receiva anternnas or inserting extra fillers
ard amplifiers into the recelve path_
Comprabansive antenna allocation is
possibbe under the contral of Smans0R.

A transvartar socket provides a kow baval
trarsmit signal at nominally Lrmw (OdBm)
oulput and this socket can also be used
as el anather recaiver anterna inpul.
Three separale ralay oulpils are provided
for swilching external equipment such as
linear amplifiers and a faurth is available
via tha accessory conneclon, all separately
configurable with respect o delays ete.
Other sockels provides oulpul to extamal
powered stereo speakars, PTT-in, ALC-

in, rarmole power-on provigian, ransmil
inhibit, Ethemet connection and tea USE
ports, Speaker and headphena oulpuls
can be usad simultanecushy. A 15-pin
actessely connector (of the Wype wusad for
VEA monitars) provides audia line in and
dual audio line aut, keying for SW and FSK,
duplicates for PTT and ransmit inhibit, and
serlal 0 bus control clock and data for
extemal eguipment so equippead.

Bath receivars (SCUs) cover the
frequancy range 30kHz to 72MHz and
135MHz o 165MHz. Tha transvertar
output is similar and also prevides a solfcs
for the LF bands. The transmitler provides
1AW cutput on the HF and Sm bands with
no moda limitations. Each recelver is abla to
cpan four slice recalvers and panadaptars,

FLEX-6700 rear panel.

with a maximum frequency span of L4MHz,
A total of efght can be operational al any
tirme. The built-in oven contralled raferencs
cescillator s accurabs to within 0.02ppm and
can be synehronised against an adamal
10NMHz referenca. Evan grealar accuracy

is possible by installing the eptional
GPS-based GPSDO module.

Remaving the top and bottom covers
reveals two largs circult boards. The axdent
and large ameount of space allocated to the
sigral fraquancy fillering for the recaivers,
transmilter and ATU is immediataly avident.
The digital cireuitry is Tully shieldsd and
cockad by bwo small on-board fans, Two
furthar fans take alr in through the sides
of tha casa and aul of the rear, primarily
o conl the intamal heatsink for the powar
amplifier. Overall, the fans are vary quiet in
aperation.

ANAN-100D HARDWARE. The ANAN-
1000 is cortained in a vary sturdy flubed
extruded aluminium case thal also acls as
the healzink for the transmitter. |E measunes
2e5mmiw) ® BBmmih) ¥ 230mmid) and
weighs aboul 4 5k Insids, the cireuitry

i5 contained on two maln PC boards, ona
for thee Angella DR functions and the
someawhal larger board containing the

B and all the BF filirs. An intemal fan
keaps the unit cool. Limited access 1o the
boards, for example o changa microphone
jumper sattings, is fairy straightorsand by
rermoving the fronk panel but full access s a
muek bigger job.

The front panal provides 3.5mm
jack sockals for CW key, microphens,
headphones of powered speakers, togather
with the ornell Batton, Ethemeat connection
and two small status LEDs. Thara am two
canying handles that den't really help and
tard 1o gat in the way. Dynamic or electrat
microphones can be accommodated,
splected by intarnal jumpars. & further
jumper enabdes the PTT function, Apache
Labe do nal supply a microphong,

Maving araurd o the rear paral, an
afray of elghl BNC seckols provides varlous
antenna cannection possibilities. There ara
thiea ussrassignable antenna sockets for
transmil or ransceive operation and for
receivar 1 thera are two receive-only inputs

that can also ba loopad through filtars

ar armplifiers and routsd to the ransmil
antenna. There are saparale transvertar
connections for the recelve and ransmit
drive paths, Recelier 2 has a sepaale
antenna inpul, independant of the routing
rhatds. An external speaker jack on tha raar
parsal (LW into 803 must only be usad with
balanced, isolated speaker lines othanadse
damage s likely. Apart from a phano PTT
oulput switching ling, all other interfaces
arg provided via a 25 pin D-connectar. This
includes PTT input and output, kit and
right aulputs for headphones, speakars and
ling leval, ganeral purpase inpuls such as
for data meds audio In analegue and digital
formats and seven usar assignable opan-
collector digital eutpat lines, Thesa lings
can be used for communicating band data
o extarnal units ar switching of exdemal
transverters. Differant data can even be sab
for recehve and ransmil.

Both receivers cover the frequancy
range 10kHz to B2MHz, sach supporting
up te seven slice receivers available at any
ane time with appropriate softears, The
transrmitier provides 100W aulput on the HF
and Bm bands using 558 and CW modes
bt shedld be reduced down to 30W for
extended operation on F and data modes.
A low level transmit autpat af nominally
1 (GdBm) is available in ransvarter
rode across the full frequancy rangs of the
recehiers. The reference oscillator uses a
TCAD accurale Lo within O, 1ppm and can
be synchronised against an axtarmal
10MHz refarance.

SOFTWARE PACKAGES. Tha various
features and functions are detarmined
primarily by the contralling application
solbware working in parinership with the
firrmwiara installed in the radia. Although
several sallware programs are available,
particulary for the AMAN-100D, | limited
this review o SmartE08R for the FLEX-BF00
and FowerSDRmry far the AMAM-1000.
Buolh are frealy avallable to downlasd and
updatas are freguent. lnstalling or updating
is straightfarsard and relathely roubla

free bul PowerSORmex will parform an
aplimisation routing the first time it is run
and this can take 10 minules or more. I the
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PowerSDRmrx screen - dual receivars active.

radio firmware needs updaling, the process
is largaly automatic with ha FLEX-G700 as
thi saftwarg is includsd with SmantS0R.
With the AMAMN-1000 the process far
firrmcare updating is mose complex. Tha
HFE0R Programmer saltware neads o ba
irstalled first and, if upgrading from older
versions of firmware, intermal jurmper links
may need o be lemporarily moved and
alwermative bootlcader softwara usad. Don't
axpect the radios 1o perform salisfactorily
with older PCs. Both radios spacify a
minimum perfarmancs of a dual cora

2GHz processes with 4GB RAM bl a fastar
PC will reduce timea delays {latency) and
prewide a faster responsa to conliol changes,
A high-resolution monilor is also desirabla.
Windows ¥ is the recommended aperaling
systarmn bul both packages will operate from
Windows XP SP3 or later.

Althcugh both e PowerSDRmrk and
Sinart5DE solbware packages largely
perform the same basie el of functions, the
presantation style and user display interface
is significartly diffaranl.

FowerS0Rmrx adoepls a conventional
dashboard eonsole styla layoul with
saparate butions and sliders for each
control, duplicated whean bath recaivars arng
active. The cantral area of the screen shows
the panadapler spectrum display, waterfall
ar various scope functions with both RF
spactrum and waterlall baing displayed for
A singla receivar active or oma funclion only
il both recelvers are enabled. FowerSORmry
Allows only a single slics per receiver and
a maximurm span of around 380kHz at
the highest sarmpling rate. Other software
packages such as cuSOR, which is currantly
recehve-only, can offer more slices and wider
spans bul software is still evobving. There
are a huge number of setup adjustmants;
tailaring af functions s very comprahensive
and there are many exira fealures. One very
irtaresting racent addition is PureSignal that
uses adaptive predistortion to reducs very
considerably transmitler distertion products
an 556, Up to 14 separate ansverlers
can be supported with fully configurabds
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SmartSDR screen - panadapter + waterfall with 2 slice recalvers.
Harizontal linas an waterfall are local electric fence ticks.

indepandent drive sellings and offsals 1o
give display readouts up to 99GHEz, Othar
features include diversity receplion supporl
or the dual phasa coherent receivers with
dual antennas and even supporl for radia
astranomy data collection.

SrnarlSDR uses the maximum area of
the screen for panadapter spactnam and’
of walarfall displays with up Lo eighl open
ab any one time. Up to aight slice receivars
may also be epanad, with thelr pesition
indicated by lines on the relevant spacinirm.
Flags atached 1o these lines shaw kKey
pararmetars for each slice such a5 lreguency
ard drop-down mend salecton for DSP
weltings, moda, Nlers, anlenng sockals el
Buttons and sliders for transmit functions
are grouped down the right hand sida of the
sorean, ogether with more detailed access
to seltings for one selected receiver. The
masgimum span for panadaptar displays
is 14MHz. Transverter operation does not
pravide display offsats.

Both soltware packages provide all the
furmctions you wauld epact on a tap-flight
radio. Al the wsual oparating modes are
pravided including SSB-basad dalamodas
ard synchronous AW, bul FM is still o b
implamentad in a future software release
ol SimariS0OR far the FLEX-8000 saries,
Channeal filtering fs vary comprehensive,
widely adjustabla with notches, naise
reduction modes and much mose.
SrmarS0R has avery affective tracking
natch flker. Bath include exdensive audio
filzrng salaction including multi-band audic
pualisers an bath receive and transmit.

For CW, bath inelude lambic kayvers and
FowersDRmey includes comprehensive
message storage and keyboard sending.
Fazt Q5K is possible with bath bul needs

a [ast PC. PowerSORmirx provides largely
unlirmitad mamary storage of name-taggad
frequencies with mary other associaled
pararmetars. Comprehansiva storage of audio
files fram the receiver audio ar fram the
micraphone is also provided for playback on
recaive of transmit. The currant version af
SmarS0R dees not include thess funclions.

On datamodes, recelve and ransmil
analogue audio may be passed o ard
fraem the PC soundeard in the comentional
fashion. Alemativaly both sofbears
prograrms allow direct passing of digital
audia without the need for physical cables.
Wilth FowerSDEmrx, buo virlual avdio
cables may be sal up with various salectable
parameters. With SmarlS08, DAY {Digital
Audio aXchangs) allows eighl separate
audio channels. In addition, DAY provides
up o four channals of widebard | and
1 basabard data prior to demodulation
for passing to additional clisnl pragrams
such as CW Skimmer. Melther radio has
a hardware CAT intarface. However, both
programs prowvide for the setting up of a
wirtual COM port that s used o pass data
Lo ard from logeing programs o ather
applications.

MEASUREMEMTS. Thu Tull set af
measuramants is ghven in the tables. The
sansitivily with preampdifiers in circult is
vary good for bolh radies and reduces by
about 10dB at LF. The figures shown for
the FLEX-6700 are for wideband aparation.
‘With the front end filters in circuit,
sansitivily drops by abaut 2-448, dapending
o band. ALYHF tha FLEE-6700 is less
sensitive and would banefit fram an extemal
preamplifier for waak signal working. The
S-meter calibration shows about 4500 for
58 with the ANAN-1000 and about 7Ouy
for 55 {widehand) with the FLEX-G700
and I indepandant of the front end gain
and attesnuator sedings. Both radics show
SdB per S-unil and calibralion Bolds well
across the fregquency range for the S-metar.
Spurious responses and birdies ara beltter
than 1008 down with one ar two minor
axcaplions.,

The panadapters of both radios clearly
show signals that are nearly inavdible. &
signal that gives an audible 1OdB signal o
riise ratio in the recalver shows up o 3048
abave e nolse Noor en the panadaphers
al narrow spans. The ampliude calibration
lirsarily acioss tha adansive display ranga
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FLEX-6700 Measured Performance
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Senshtivity on S5 2_4kHz bandwidth for 10dBs4+n:n with wideband front and

FREGUENCY odE
100kHz 2 5V (-98dBm)
1.2MHz 1.4 (-104dEm)
3.5 - 28MHz 1.4u (-10ddEm)
SOMHz 1.8 (-102dEm)
FOMHz 2 3 (-100dEm)
L440Hz 4,00V (-85dBm)

FREQUEMCY  MOISE FIGURE

S0MHz adB
TOMHz 10dE
144MHz 13dE

AGC attack time: epprox Grms

AGC decay time: &00ms (fast) 1= (meadium) 23 (=how)

Inband intermodulation products: -A5d48 to -55dE see text

RECIPROCAL MIXING
FREGUEMCY DYMAMIC RAMGE
OFFSET 500Hz BW CW 7MHz
1kHz 113d8 {-140dBCHz)
ZkHz 117dE {-144dBCHz)
3kHz 11848 {-145dBCGHz)
SkHz 11848 (-1454BCHz)
10kHz 11548 {-1464BCHz)
15kHz 12248 {-143dBCGHz)
20kHz 1254E {-152dBCHz)
30kHz £aa teat
S0kHz saa text
100kHz =aa tet

for both radios i alse excellent and within
5dB worst casa.

Both radios exhibit a similar AGC
characharstic with an exponential dacay
bl have an attack that inserts a hola in the
signal path ar the audia. This is a familiar
charactaristic of some D3P based radios and
can degrade weak signal performancs under
naisy conditions,

508 recebvers using direct digital
convarsion respand o strong signals in
a totally diffarant way frorm comveritional
analogus dasigns. They remain linear
up until the paint that ADC overload
of elipping occurs, at which point tha
receivar parformance totally collapses.

This point ccecurs at about +9dBm input
for the AMAN-100D or +6dBm for the
FLEX-5700 with ne front end amplifiers or
altenuators in cireuit. Mo blecking ocours
up Lo this poirt. With multiple strong
signals intarmodu lation can cocur at a low
lewel, even for signals less than 59, but
then irterrmodulation levels do not worsan
until close o the ADC overaad paint. This
i5 dua (| think) ta the guantisation sleps

FROMT-END GAIN
104E 2048 30dE
2.0p (-101 dBm) 0.5V {-108dEm) -
0.5 (-112dBm) 048 -1250Bm)  0.14pV -124dBm)
0.5600 (-112dBm)  0.2u¥ (12 1dBm) 0.1 24V {-126dEm)
0.8 (-109dBm) 092040 (120dBm)  0.14pV {-124dBm)
1.0p (-107 dBm) 0280 (-1160Bm) 0,160V {-123dEm)
1.4 {104 dBm) 045 (-1140Bm) 0250 -119d8m)
FILTER S— EANDWIDTH- - —-emeev —
BB _E0dE _B0dE
LISE 2400Hz 2A00Hz 2472Hz 2485Hz
W S00Hz 500Hz B45Hz BE5Hz
oW 100Hz 100Hz 173Hz 182Hz
W BOHz 50Hz 123Hz 132Hz
Transmitter Measuraments at 100W Output
TRAMSMIT e INTERMODULATION
MOISE TMHz POWER PRODUCTS
SOW O/F FREQUENCY OUTPUT HARMOWICS  3rdorder  Sth order
-125dBG/Hz 1.8MHz gaw -B0dE 2448 _50dE
-132dBC Hz 3.6MHz g -65d8 -A0d8 -42dE
J— TMHz 7w -E2d8 -A5dR _4ndE
130dB0Hz 10MHz 94w 7048 -45d8 -A0dE
Jysunon 14MHz 100W 7048 -38d5 _z8dE
it 18MHz o -E54R -42d8 _AndE
21MHz gz 75dE -a0dE _AndE
-144dBL/Hz 24MHz gaw E5dR 2448 _AndE
-145dBCH2 28MHz 100W  -BOdE -36d8 -43dE
-145dB0Hz EOMHz a1 7048 -3848 -a7de
-145dB0Hz Interrnadulation praduct |evels ars quated with raspact to PER

Microphona Input sensitivity: < 1V for full output

Introduced by the ADC and the graatest
dymarnic range is achiaved if the Tull ranga
of the ADC s wsed for processing signals.
This ko lewil Intarmodulation can calse
problams on guiet bands such as Bm and
In this situation it might be desirabla to
Increass front and gain so that band nolsa
significanty masks the recelver nolse

Moer. This is complately opposile ta the
narrmal advice given for optimising strong
signal perfarmance with carvanticnal
aralegue raceiverst With the AMAN-1000,
intarmodulation products appear about
10aB abave the noise floor with input
sigrals araund -65d8m bul ramaln aroumd
this level as inpul signals increasa o within
about 2dB of ADC overload. Al this lewel it
coresponds to an intarmedulation limited
dymarnic range of 105 to 110dE and is
indapendant of spacing down 1o very clogse
spacings. Referencing to the -B5dBrm level
is a rather pessimistic approach yielding
araurd 6adB dynamic ranga. The FLEX-
G700 did not exhibit appreciable low

lewval intermodulation unkil within about
5dB of ADC overload. This correspontds

Iy & dynamic range of arcund 105dE.
Far both radios, inband imerrmodulation
measured with teo tonaes 200Hz apart was
significarthy batter with high level Tnput
signals than with low level.

Balh radies usa low nolse referenca
cicillators and as a conssguance the

reciprocal miging fgures due o phass nolse
ana excellent. | have anly evar measured ona
radio with a beller performance, the Elecraft
KX3. Al spacings greatar than 20kHz the
lirmit is ADC overload. Transmit nofse is
alse vary low, 2 walcome departure from
some recent inroductions. Massursmeanls
of ehanmel filter salectivity showed superb
narrow skirks even at tha narowest saliings.
Bolh radios use a similar tramsenithar
power amplifier siruciune with the popular
ROLOOHHFL MOSFET: and bao-tors
distortion products are gencrally vary good.
With PureSignal adaptive pre-distartion
enabled on the AMAN-100D, distorticn
products ara reduced by some 19 o 20dB,
making it by far the cleanest amaleur
Irarsmitber available, PureSignal is quile easy
I st Uy bl the bevels need 1o be adjustad.
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On CW transmit, the charactars wars
nicely shapad with araund 3ms fse and Tall
times for both radios. Fast Q5K reguires a
fast PC and my 2GHz dual cors unit did not
do this justice bul semi break-in funclicned
salisfactorly. Latancy in the receivar path 15
the key factor bara, Maximum ransvertar
oulput was + L3dBm for the AMAN-1000
and - 15dBm for the FLEX-6700 with vary
claan spectrum and reducible down to quike
o levels.

ON-THE-AIR PERFORMAMCE. Eath radios
are in genaral easy to use and operal bl
as b the nature of SDR, they are not quita
the instamt usa, straight out of the baox
units characterisad by standalone analegus
radios. They bath reguing installation of
software and a degres of selting up before
they are ready to use, which in itsalf is quite
strafghtforward. Both radios are provided
with software and manuals on COROM
bust this is a fast moving world and they
becarme rapidly aut of date. However, the
lakest varskans are readily available from the
FlexRadio and Apacha websites. Hardwara
is reasonably weall coverad by manuals
and the SmadS0R User Guide Is regulary
updated but there is no manual yat covaring
the use of PFowerSDEmrx. Searching on
the wieh reveals bits of information but na
comprehensive usar gulda. Fortunately the
software is well structurad and although
there are a huge number of sslups and
featuras they are fairly intuitive and time
spant playing araund will reveal its many
delighls.

The panadapter display s cenlral ta the
e af tha radlo and tuning the recaiver
can b accomplished in a number of ways.
Dragging the recetver display line, dragging
the backeround, clicking on a displayed
signal and mouse whesal uning are all
fundarnertal to the use of both radios. With
FewerSDEm, havering the cursor over any
of the frequency digits allows mouss wiaal
serolling in this particular step size and
provides a corvenient mathod of fast winfng,
bt is nob implemanted on SmaisDR.
Direct keyboard anteding of lraquancy is also
albawed and if you prafer analogue-style
round knob tuning, FlexRadio have a useful
USB acoessory — FlexConlrel — thal oparales
with SmarlSOR and FowerSOR. This
containg a smeoth operating round knab
with fingar indent and three assignable push
buttons. The WoodBox Radio Tmate-2 1]
alsa provides a similar function bul softears
far SrnartS0R s still in prograss.

The panadapter and watarall displays
are mosl impressive, particulanly s in
the FLEX-6700. They are excallant for
monitoring weak beacons on Gm and it is
surprising what can be 'seen’ even under
fairly fat conditions. Both recefvers sound
viery chean across the whoks tuning ranga
and fillers, nolches and nolse reduction ane
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Senshthvity on 558 2 4kHz bandwidth for 10dBs+n:n

FRONT END GAIN
FREGUEMNCY 20dB preamp on 20dB prearmp off
100kHz Q.63uN (-111dBrn} 3,20V (-97dEm)
1.8 - 2BMHz 0.2 (-121dBm) 20V [-101dBm}
S0MHz 0.17uW (-1 2edBra) 0AuW (-115dBra)

AGC attack time: epprox Fms

AGC decay fime: 300ms (fast) 1.5 (madium) 1.7 {show} 2.5 (longh
Inband intermodulation products: -50d4B to -70dE see text

FILTER EANDWIDTH (18384 buffer)
-6dB -60dE -T0dB
LSE 2400Hz 2400Hz 2503Hz 2564Hz
CW BOOHz S00H= BOEHz G23Hz
RECIPROCAL MIXING TRAMSMIT
FREGUEMNCY DYMAMIC RANGE MOISE 7MHz
OFFSET 500Hz BW CW TMHz 50W O/
1kHz 114dE {-141dBCHz) -1334BCHz
2kHz 115dE {-142dBCHz) -13TdBCHz
3kHz 116dE (-143dBCHz) -13TdBCHz
GkHz 118dE {-145dBCHz) -138d4BCHz
10kHz 121dE {-14284BCHz) -1384BCHz
15kHz 124dE (-151dBC/Hz) -13%dBCHz
20kHz 126dE (-154d4BCHz) -140d4BCHz
30kHz sea teut -141dBCHz
50kHz 5ea tent -141dBCHz
100kHz sea text -142dBCHz

TRAMSMITTER MEASUREMEMTS AT 100W OUTPUT

INTERMODULATION PRODUCTS

PURESIGHAL OFF PURESIGMAL ON
FREQUEMCY  HARMOMICS  3rd order Sth order 3¢ grder 50 order

1.8MHz -G0dE -37dE -0dE -56dB -50dE
3.5MHz -G0dB -3%d8 -3kdE -56dB -62dE
7hiHz -54dBE -32dB  -45dB -50dE -54dB
10MHz -53dB -A0dE -36dE
14MHz -50dBE -3%E  -37dB -5ddB -65dB
18MHz -54dB -A0dE -3BdE -55dB -G6dE
21MHz -54dB -38d8  -36dE -560B -&0dE
24MHz -51dB -3848 -3BdE -56dB -G2dE
28MHz -52dB -30dE  -35dB -56dB -66dB
S0MHz -G0dE -A1dE -37dB -55dB -5 dB

Intermoduletion product levels are quotad with respect o FER
Microphane Input sanstivity: < 1 far full output

vary affactive. The ransmit audio quality
wias also reported as excellent and highly
adjustable.

COMCLUSIONS. The FLEX-E700 and
AMAN-1000 are both axcallent fully-
featurad and high perfarming SOR
transcaivars al the op and of a growing
rarge af models from FlexRadio and Apache
Lakbs. Supported by software packages that
are continuing to evelve adding maore and
rmora functions, boath bring a new dimension
to operation an the amateur bands. The

ANAN-100D is priced at £2898 (REF) with
the FLEX-E700 at £6799 (RRP) but the
latter also includes coverage of the 4m and
2m bands, has extra front end fillardng and
a bull-in ATU.
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