HF 200W ALL MODE TRANSCEIVER

MARK-V rrio0me

\ l Choice of the World’s top DX’ers*M



Building on the tremendous success of the FT-1000D and FT-1000M P
Elite-Class HF Transceivers, the MARK-V brings five exciting new
developmentsin amateur radio technology.

|.200 WATTSPEP TRANSMITTER OUTPUT

m Conservatively-Designed 200 W MOSFET Final Amplifier

m High-Speed Automatic Antenna Tuner

The MARK-V utilizes apair of Philips BLF147 Power
MOSFETs in a 30-Volt, push-pull configuration.
These 300-Watt (150-Watt x 2) transistors are run well
below their maximum ratings, ensuring high reliability
and excellent signal purity. The time-proven Low-Pass
Filter network, adopted from the FT-1000D, effectively
suppresses harmonic energy while efficiently delivering
at least 200 Watts to the antenna jack.

Philips MOS FET BLF147 / MOS FET BLF145

The basic circuitry from the widely-acclaimed Automatic
Antenna Tuner of the FT-1000MP has been beefed
up for operation at the 200-Weatt level for incorporation
in the MARK-V. Constructed on a glass-epoxy circuit
board for maximum efficiency, the Automatic Antenna
Tuner’ s dedicated microprocessor utilizes a complex
analysis algorithm 5

which permitslightning

-quick matching of
impedance mismatches.
The result: more
power delivered to
the antenna, and less
time wasted in tuning!

200-Watt Automatic Antenna Tuner
m Revolutionary Heat Sink Design for Contest
and DX-pedition Environments

Providing 200 Watts of momentary output from a
compact transceiver enclosure is easy; creating an HF

II. CLASS-A PA OPERATION: WORLD PREMIERE BY YAESU!

= Uniquely-Pure Signal Quality, Only from Y aesu!
The MARK-V is the first commercially-designed
Amateur transceiver to provide Class-A operation for
its power amplifier. When engaged by the front panel’ s
[CLASS A] switch, the PA biasis changed dramatically,
and the MARK-V then puts out a 75-Watt signal envelope
of astounding purity. During Class-A operation, 3rd-

the compact size of the MARK-V even morel!

Separate FP-29 Switching-Regulator Power Supply
So as to provide the 30 Volts required by the BLF147 MOSFET PA transistors, as
well as the 13.8 Volts required by other transceiver circuitry, Yaesu' s engineers
have developed the FP-29 External Power Supply especially for the MARK-V.
The external power supply concept significantly reduces the weight of the transceiver
enclosure itself, providing greater safety when shipping the MARK-V to a DX-
pedition site. The FP-29 is designed with a total output capability of 450 Watts,
with a switching noise suppression of greater than 100 dB, all from an enclosure
measuring just 4.2" (W) x 54" (H) x 13.0" (D) (approx. 106 x 136 x 331 mm). If
you like, you can place the FP-29 on a shelf under your operating desk, and enjoy

order Intermodulation Distortion (IMD) drops from a
typical value of -31 dB to -50 dB or better, and 5th-
and higher-order IMD (the kind which contributes to
"splatter" reports) will drop to the -80 dB range! No
Amateur transceiver has ever approached this degree
of linearity in its power amplifier circuitry. And while
the MARK-V’ s Class-A feature does not directly

YAESU

POWER SuppLy
FP-29

powerhouse that will pump out full power for days at
atime is tough! Yaesu' s engineers, seeking to fulfill
the needs of both contest and DX-pedition operators,
have crafted an al-new, highly-efficient " T-configuration "
heat sink for the MARK-V, providing double the heat-
dissipating surface area and 2.5 times the cooling capacity
of the heat sink on the FT-1000D! When the going
gets tough, the thermostatically-controlled cross-flow
fan engages at 40°C
ducting the heat across
the dissipating fins and
away from the case. This
revolutionary new heat
sink design ensures
that the MARK-V will
not let you down, even
under the aggressive
operating circumstances
of an expedition to a
raretropical island!

T-Configuration Heat Sink
affect your linear wrgEs

amplifier's performance,
the extremely clean
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[11.1DBT: INTERLOCKED DIGITAL BANDWIDTH TRACKING SYSTEM

m Interlocked Digital Bandwidth Alignment Technique
The MARK-V introduces a unique and formidable
interference-fighting system with the development of
IDBT, whereby the bandwidth of the Digital Signal
Processing filter is automatically locked to be the
same as the net bandwidth of the analog IF filters.
Engaging the IDBT, the operator experiences a sudden
sharpening of the shape factor of the receiver’ sfilter
system. The analog |IF, which utilizes cascaded crystal
and/or mechanical filters, includes both IF WIDTH
and |IF SHIFT controls, which allow modification of

the IF passband width and center frequency. With
IDBT, the DSP filter is automatically re-programmed
S0 as to match the custom bandwidth you just set,
and the DSP filter then contributes a filtering slope
which resembles a sheer cliff!l The results? The
incredible selectivity of an al-DSP system with the
protection of the DSP afforded by the extensive IF
analog filtering. What' s more, the potential for AGC
"pumping” caused by different analog and digital
bandwidths is eliminated; thus, the need for separate
analog and DSP AGC systemsiis also gone, eliminating

the very real danger of annoying cross-AGC artifacts
which can seriously degrade receiver performance.

New to the 455kHz analog IF is a10-Pole Collins®

Mechanical SSB Filter, providing outstanding voice
signal reproduction along with enhanced skirt selectivity
compared to the FT-1000M P’ s 8-pole filter.

The IDBT function is controlled by an allocation of
up to 60 kbytes of ROM inthe Main CPU, while the
DSP performance utilizes 1 Mbyte of EEPROM!

This perfect blending of the analog and digital worlds
brings you, today’ s Elite-Class operator, the most
crunch-proof receiver filtering ever!
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IV.VARIABLE RF FRONT-END FILTER
m VRF Preselector Filtering Protects Receiver Front End (160M ~ 20M)

Extending the protection afforded the sensitive front-
end components of the receiver, Yaesu' s engineers
have developed the VRF module: a High-Q input
"Preselector” filter ahead of all active devices in the
front end, including the main bandpass filters! Particularly
in multi-operator contest or DX-pedition environments,
where large low-band antennas may be in close proximity,
a receiver operating (for example) on 20 meters can
suffer intermodulation interference from on-site 40- and
80-meter signals, compounded by extremely strong

often created in an HF receiver. Tuning of the VRF is
incredibly simple: just turn the VRF/MEM CH knob,
and peak the background noise or signal strength!
The VRF is stoutly designed, with large (10 mm x 10
mm) coils yielding high Q, and precision tuning
capacitors ensuring that performance does not degrade
over time. A total of 31 tuning memories per band
alow very quick QSY, and the use of high-quality,
shielded relays for VRF selection ensures that nothing
in the VRF can itself contribute IMD.

7 MHz broadcast signals. The

0.1~ 1.8MHz IPO ON

VRF circuit provides narrow-
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bandpass filter switching diodes,
where 2nd-order IMD is most

VRF/FRONT END BLOCK DIAGRAM

V. ENHANCED ERGONOMICS: MULTI-FUNCTION SHUTTLE JOG DIAL

mQuick Accessto VRF and I DBT via Shuttle Jog Tuning Ring
The immensely-popular Shuttle Jog tuning ring, which
is concentric with the Main Tuning Knob, has a new
look in the MARK-V: it now includes the activation
switches for the VRF (left side)
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and IDBT (right side) features, so the operator does
not have to move his hand position to activate these
important circuits during contest or pile-up situations!
mSuperb Ergonomics Across the Front Panel
Both the Main and Sub VFO Tuning Knobs are larger,
alowing silky-smooth tuning even if you have large

fingersl The right side
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m Receiver Front End Highlights

The MARK-V adopts the low-noise front end design
of the FT-1000MP. Two low-noise Junction FET
preamplifiers are provided, onein a"tuned" configuration
with optimized gain and noise figure independently
for the high and low bands, with the other "flat"
preamp providing awide, uniform-gain response. The
first mixer utilizes a quad of SST-310 Junction FETs
in a doubly-balanced circuit, resulting in wide dynamic
range. Eleven bandpass filter networks provide input
protection for the front end, working in concert with
the VRF to provide the best-ever 2nd-order IMD
prevention in an Amateur transceiver.

VRF Features Large, High-Q
Coils and High-Quality Relays g

VRF Typical Bandpass Response (3.5 MHz)

of the front panel contains the adjustment controls for
the VRF, IDBT, NOTCH, and CLARIFIER, conveniently
grouped so you can get at them quickly. For contest
or DX-pedition use, you cannot afford to lose even
milliseconds in search of a frequently-used control.
And the most popular g
EDSP functions from the
FT-1000MP are now much
easier to use! The CW Audio g
Peaking Filter (with |
bandwidths of 60, 120, jid
and 240 Hz) and the four-
position EDSP Noise
Reduction (NR) feature I}
are conveniently located
just to the left of the Main v
Tuning Dial, for quick,
convenient push-button [EECREC
access. Right next to the
APF and NR controls are
the three EDSP response
Contour selections, which
enhance signal-to-noise ratio
by matching the DSP
frequency response to the
uniqgue  shape of the
incoming signal envelope.

VRF/MEM CH

WAz
=

NB  TUNER

Large-diameter control knobs
make precise adjustments easy!
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The development of an Elite-Class HF Transceiver is not accomplished in a vacuum.
It is a team effort, drawing on the unique abilities of Yaesu' s Research and Development experts,
our most senior HF Design Engineers, and extensively utilizing the comments
and recommendations of hundreds of DX and contest operators.
Today' s bands demand leading-edge features,
and the MARK-V is without peer when it comes to performance and innovation.

ENHANCED DIGITAL SIGNAL
PROCESSING

Acclaimed by DX operators worldwide for its wide-
ranging capabilities, Yaesu' s Enhanced Digital
S|gna| Processing (EDSP) circuitry isa key component
in the system-wide
filtering effort which
stretches from the
antenna ports to the
microphone or speaker.

EDSP Unit

m Highly-Effective Digital Noise Reduction Circuit

Utilizing mathematical algorithms developed after
thousands of hours of on-the-air evaluation, the EDSP
Noise Reduction provides four different Noise Reduction
patters, to alow you to cope with changing noise conditions.
The agorithms utilized in the development of the
EDSP Noise Reduction cover the vast majority of
noise patterns encountered on the HF bands.

Digital Noise Reduction Performance
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m Selectable SSB Pattern-Contour Filters

Particularly effective in enhancing sgnal -to-noise
ratio and intelligence recovery S

on SSB signals, the Contour
selections include High-Cut,
Low-Cut, and Mid-Cut responses,
with a color-coded indicator
aiding in filter selection.
Choose the one that causers
the incoming voice to "pop"
out of the background noise!

CONTOUR Performance
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m Optimized Narrow-Bandwidth Filtersfor CW
and Data M odes

For razor-sharp selectivity under marginal conditions,

the EDSP CW Audio Peaking Filter provides bandwidths

of 60, 120, or 240 Hz. Filter selection is accomplished

using a convenient pushbutton switch on the left side

of the front panel.

CW APF Performance
PMFIR Log Magnitude

FREQUENCY kHz

Besides the CW Audio Peaking Filter, specially-designed
and optimized digital-mode filters are provided, for
maximum data throughput on RTTY, Packet, SSTV,
PSK31, or FAX.

m Selectable Digital M odulation/Demodulation

Among EDSP' s more advanced technology are the

digital Modulator and Demodulator circuits. On transmit,
the EDSP Modulator provides improved transmitter
signa-to-noise ratio, very flat frequency response, and
a choice of four cutoff frequencies (100, 150, 200, or
300 Hz) on the low-frequency side (high-frequency
cutoff: 3100 Hz). Whether you' re rag-chewing or in a
DX contest, the MARK-V provides a frequency
response that’ sideal for you!
Providing a boundary for the receiver’ s SSB bandwidth
within the EDSP, you can select either 100-3100 Hz
or 300-2800 Hz filters in the EDSP Demodulator circuit,
which provides very low noise with no odd DSP artifacts
or distortion.

m Digital SSB Microphone Equalizer &
RF Speech Processor

Similar in concept to the "Contour" feature used on
receive, one of the four different microphone equalization
filters may be engaged so as to provide the most effective,
penetrating audio "punch” for your voice and microphone.
Working to enhance "talk power" even more, the RF

Speech Processor provides a clean increase in average
power output, through a carefully-designed envelope
compression technique proved so successful in the
FT-1000MP.

Microphone Equalizer Performance
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m Digital Auto-Notch

The DSP Auto-Notch seeks out and reduces or eliminates
annoying "beat" signals that can ruin reception. Especialy
effective when used in a "combined" mode with the
455 kHz IF Notch (which typically provides rejection
in excess of 70 dB!), the Digital Auto-Notch is a tremendous
aid in providing operator comfort during long operating
Sessions.

DUAL RECEIVEWITH
INDEPENDENT AGC SYSTEMS

m Listen to Two Frequencies Simultaneously
with No AGC Interaction!

On some "Dual Receive" transceivers, the AGC corresponding
to the signals present on the "Main" frequency affect
what’ s happening on the "secondary" frequency (which
can cause asignal to disappear on the 2nd frequency!).
The MARK-V utilizes two completely independent
receivers, each with its own IF filter(s) and AGC loops,
so that you can listen to two frequencies (on the same
band) simultaneously with no interaction.

The audio levels for the two receivers may be adjusted
independently, of course, and you can select either
"Stereo”, "Mixed" (partially combined), or “Monaura"
(fully combined) audio for your headphones. And the
AF-REV switch alows the functions of the AF GAIN
(Main) and the SUB AF volume controls to be reversed,
if desired.

Ideal for contest operation (for watching for "multipliers")
or for DX pile-up use (for monitoring both sides of
the pile-up), the MARK-V's Dual Receive system
ensures that you' re always on top of the action!

POTENTIOMETER
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DUAL RECEIVE BLOCK DIAGRAM ™




OUTSTANDING IF FILTER CHAIN

YaesuOs hybrid Analog/DSP IF design reflects

our commitment to bring you the toughest,
most QRM-resistant receiver possible!

Carefully-Specified 8.2 MHz and 455 kHz IF Filters

Both 2.4 kHz and 500 Hz 8-pole crystd filters for the
2nd (8.2 MHz) IF are factory installed, and the 455 kHz
(3rd) IF includes a 10-pole Collins® Mechanical SSB
Filter. Optiona filters are available at bandwidths of
2.0 kHz or 250 Hz (2nd and 3rd IFs), and 500 Hz (3rd IF
and Sub Receiver). The outstanding shape factors of
these filters combine with the IDBT digital filtering
to provide brick-wall selectivity with outstanding
close-in performance.

455 kHz IF NOTCH features Improved Rejection

The newly-designed 455 kHz IF Notch Filter provides
improved beat rejection, typically 50 dB or more. Use
the front-panel NOTCH control to adjust the exact
position of the Notch.

The MARK-V may be configured (via the convenient
Menu system) to engage both the manual IF Notch Filter
and the DSP Auto-Notch Filter, allowing cascaded
Analog/Digital Notch Filtering. Say "Good-bye" to
irritating beatnotes forever!

IF Filter Bandwidth Selections

Factory-installed IF Filter Selections

IF Filter Selections with All Options Installed
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On FM, the Bandwidth switches are disabled.

Inside

New 10-pole Collins® Mechanical SSB Filter Passband Response

Dual-Mode IF Noise Blanker

The adjustable IF Noise Blanker may be configured
for optimum blanking of (A) narrow-pulse ignition-type
noises, or (B) wide-pulse over-the-horizon radar systems.

Synchronous AM Detection for Reduced Fading

The "Synchronous" detection technique provides improved
AM reception by significantly reducing fading. The

IF Notch Filter Performance
PMFIR Log Magnitude
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incoming signal is removed, reception is converted to
SSB, and a non-fading carrier is re-inserted, thereby
eliminating the chief cause of fading. A Synchronous
Tuning Scale on the display assists in the tuning process.



