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The TS-950SDX ranks foremost among HF trans-
caivers. Derived from the TS-9508D, the first
Amateur Radio transceiver offering a built-in DSP
(digital signal processor) and dual-frequency re-
ceive on the same band, it advances HF perfor-
mance a step ahead. The refined design adds DSP-
based digital detection capability and an FET final
section, pius completely new RX and TX features.
Furthermore, as regards performance and oper-
ability, it exhibits a quantum leap improvement

Designed especially for DX-peditions, DXing, and
contests, the TS-9505DX exploits the latest ad-
vances in electronics and microprocessor engi-
neering, fields in which progress has become
increasingly rapid over the last few years. It
incorporates such new technology as an FET final
RF power section and DSP, providing levels of

performance and functionality never before seenin

with such features as the M/S function and TF-
WATCH function, designed to make maximum use
of the sub receiver with its separate crystal fitter
for CW operation. It also features a menu system
to adjust the DSP digital filters’ cutoff frequencies,
aven while inuse. Amessagekeyer is incorporated,
and with a remote function keypad for converient
keyer operation, the TS-950SDX is perhaps the
most powerful HF rig ever available for contests
and DX-peditions.

an Amateur Radio transceiver.'
This In-Depth Manual provides detailed explana-
tions of the various aspects of the TS-8508DX,

focusing on the latest features and functions. There

are six main sections: Features & Functions, DSP,
Reception, Transmission, Other Features, and Op-
tions. :
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1. Dual-requency receive

DX-peditions provide a grueling test of man and machine: &
split-second decision can make the difference hetween
success or failure, To give you the edge, Kenwood engineers
have paid careful attention to teedback from the users of
previous modgls when developing the new TS-9508DX.
Bath performance and operating ease of the sub-receiver
have been upgraded by adding a crystal fitter for CW
aperation, and it is now possible to change the sub-receive
frequency using the main funing knob. Consequently, simul-
taneous dual-frequency receive on the same hand is easier
and more efficient for the operatar. Furthermore, keeping in
mind the reality of DX operations, a menu System has been
added o allow setting and changing DSP digital fiter
characteristics on the fly. Supplied as standard equipment
are a message keyer and remotg function keypad, whichare
extremely useful for DXing and contesting. Enjoy the seli-
confidence of knowing that you have at your fingertips the
teatures and functions of a truly firsi-class HF transceiver.

(1) Technically sophisticated dual-frequency receive on

the same band
in order to achieve success in contests, DXing and DX-
peditions—In which numerous veteran DX stations jostle for
position—the ability 1o receive two frequencies simulta-
neously is an indispensable advantage. In fact, in some form
this capability has recently become a commonplace feature
on top-rank HF transceivers.
Kenwood's TS-0508 and SD HF transceivers provided the
ability to receive two frequencies simultangously on the
same band. But this has been further refined for the new TS-
950SDX, with improvements made especially to the fea-
tures and functions of the sub receiver. As a result, not only
performanice but also operating ease is enhanced.

(2) CW crystal filter in the sub-receiver section :

I the sub-receiver section of the previous TS-9505 and SD,
when operating in CW mode the narrow bandwidth required
for proper reception was provided by the AF-VBT audio
filtering. That is why, when compared to the main receiver
with its crystab filter, operational versatility in the CW mode

was somewhat hampered and GV DX ers voiced adesire for -

improvement, .

Now, in the TS-950SDX, a 500Hz CW crystal filtter has been
provided for the sub receiver, ensuring almost identical
performance from both main and sub receivers in the CW
mode. It is thus possible to enjoy smooth dual-frequency
receive without giving much thought to whether you are
using the main, or the sub receiver.

(3) M/S key

The TS-050SDX features a new /S (main/sub) select key
function that enahles you to change the sub-receiver
frequency using the main tuning encoder.

\When operating split frequencies for DXing, it is usual 10
receive the signal from the DX station on the main band.
Once found, there is then little need to operate the encoder
for the main receiver. Instead, by changing the frequency of
the sub recefver you can check on competing stations
crowding around the DX station, affording increased oppor-
funities to change your calting frequency to the most
favorable spot. Thus, a refiable encoder for the sub receiver
hecomes very important.

On the TS-950S and SD, the sub-receiver frequency was
controlled by a dedicated encoder, reserved for that pur-
pose. The performance of this encoder did not compare
favorably with that of the functionally superior main
encoder, and as a result there may have been those
occasions when the frequency could not be adjusted as
quickly or as easily as with the main tuning. %

The solution 10 this is the M/S select key. By pressing the
M/S key, you can switch the main encoder betweer the main
and the sub receiver in response to changing situations. This
ensures complete flexibility when - selecting frequencies,
irrespective of whether the main or sub receiver is being
used. Another advantage is that, if the

M/S key is used 1o switch the main encoder to the sub
receiver, the frequency of the main receiver is locked, so
there is no fear of losing a DX station’s signal once captured.
Of course, the TS-9505DX is also equipped with a separate
-encoder for the sub receiver, as on the previous model,
should this be needed in combination with the main encoder.

{4) FINE switch

The TS-050SDX features the same ultra-fine tuning that has
proven s0 popular on the TS-8508S. This makes best use of
the characteristics of the Direct Digital Synthesizer (DDS).
Normally one rotation of the main encoder is equivalent to
approximately 10kHz. However, with the FINE switch en-
gaged, this drops to just tkHz per rotation. Witha step of Hz,

)

itch [
LFINE| swite! [y

Using a power-on menu {item #63) on 1he TS-8508DX, it 1s alsa possible o sei the default
{or the miain encoder to approximatety 5kHz par ravolution.
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this offers you the facility to tune with the highest achiev-
able precision.

The FINE switch is ideal for controliing the frequency
accurately in SSB and CW modes. It can also be used
together with the M/S select key, thus allowing precision
contro! of the sub-receiver frequency.

(5) Separate & semi-separate modes

Thanks to independent audio output circuits forthe mainand
sub receivers, the TS-9505DX ¢an provide separate and
simultaneous audio outputs. .

If the menu system is used to select separate mode during
simuttaneous dual-frequency receive, the main signal canbg
neard on an external speaker while the sub receiver is
monitored on the built-in speaker. When using stereo
headphones, the signals are divided between left (sub) and
right {main); this is separate mode.

An alternative.is semi-separate mode. This way, it is
possibie to listen to the main signal mixed with a back-
ground sub signal (20dB lower), and the sub signal mixed
with a background main signaf (20dB lower). By mixing
signals in this way, the stereo effect allows you to easily
identify each receiver by natural sound.

(6) VFO/M channel switching with 6 function keys

Menu seﬁ'{ng Mode l internal speaker _Exiernal speaker
OFF Mixed | Main & sub Main & sub
1 Semi-separate l Sub (+ main) Main {+ sub)
2 Separate l Sub . Main

Split-frequency operation has become commonplace for
DXing.

To provide optimum versatility and convenience for split-
frequency operation, the TS-950SDX features a bank of six
keys forswitching between VFOs (A and B) and the memory
channels, for eitner RX (receive) or TX (transmit). When
pressed, a green LED hacklights the active keys. Ease of
operation is enhanced, since the current selection can be
seen at a glance. :

In addition to these six convenient function keys, the
TS-950SDX offers such features as TF-SET, TF-WATCH
and the AF display. These enable split-frequency operation
which makes full use of tha TS-950SDX's ability to receive
two frequencies simultaneously. Thus, as the operator, you
can employ sophisticated techniques— such as tracking the
other stations that have been picked up, while you simulta-
neously receive the DX-pedition's signal—so as to ensure
the perfect choice of frequency and timing.

(7} Simplex operation

As with the previous model, the TS-9508DX is designed so
that if the VFO used for RX is operated or if the MR key is
pressed, the TX VFO autcmatically follows suit, putting the

sransceiver into simplex mode. Under normal operating
conditions this modg is convenient; however, with a power-
on menu it is possible to disengage RX and TX operations
so that one does not affect the other.
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(8) Split-frequency gperation '

Three modes—VFQ A, VFO B and MR—can be chosen

independently for RX and TX, so various split-frequency

operations are possible with the TS-9508DX: -

TF-SET. TF-WATCH and the AF feature further enhance

split-frequency operation.

(a) TF-SET .

" 'This featurs enables you to temporarily receive on your

own transmit frequency during split-frequency operation.
It is only available while the TF-SET key is being
depressed. and you can be sure that it has no effect on
the actual split-frequency settings. A TF-SET key is also
provided on the remote function keypad supplied withthe
TS-950SDX. 50 you can easily check the TX frequency
whenever you wish. Note that while the TF-SET button s
depressed. the fransmit frequency can be changed with
the main encoder.

(b} TF-WATCH
This sets the TS-950SDX's transmit frequency to the
sub-receiver frequency during split-frequency operation.
All that is required is to press the TF-W key. This means
that once tne pickup frequency of a DX station is
determined. you areinapositionto immediately call. And,
it the M/S select key is used to switch the main encoder
10 sub-receiver USe, precise tuning is instantly available,
thus making full use of the TF-WATCH feature. Since the
main-receiver frequency. is locked, you won't have 1o
think about Iosing the DX station's transmitted signal.

- (c) AF display

The AF feature, which has proven very popular on the
“T78-4508, can be selected using the menu system. This

directly displays the difference (AF) between RX and TX

frequencies, instead of the sub-receiver frequency.

The TS-950SDX automatically makes calculations that

tha operator previcusly had to perform in his head. So,
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even if a DX station suddenly announces a change in
frequency, you can respond quickly and accurately. In
addition to enabling quick QSY, this feature—once mas-
tered—makes it relatively easy to recognize the habits of
another operator. One simply notes those stations that
have been picked up, and uses the AF display to check
the exact frequency separation from the DX station.

TEAGATT = san AF 3SRk,

2. Memory functions

(1) 100 memary channels

More and mose operators are making skillful use of memory
sunctions for DX applications and contests. Forexample, the
A and B VFOs can be used instead of 2 memary channels for
~ gachband: VFOAis dedicated to SSB use and VFO B to CW
use. Another development is the abundance of good DX
‘nformation now available in a variety of media. Since fresh
information can be readily chtained. an operator offen
knows beforehand hov & DX-pedition is organized, what
‘communications equipment is involved. and which frequen-
cies are likely to be used. As a result. there are fewer
frequencies that need to be watched, and the operator can
prepare by storingthe expecied frequencies inmemory. The
100 memory channels providedin the TS-9505DX are more
than sufficient for this purpose.

Recently. however. it is not just the number of memory
channels that determings the usefulness of a high-perfor-
mance HF rig. For instance, operators are now also inter-
ested in houv easy it s 10 recall data stored in memory, or
how convenient it is to transfer that datato a VFO.
Simply by pressing the M.CH key, you can instantly recall
data from memory for both the receiver and transmitter.
And since the memory channel selector ~clicks” for confir-
maticn. changing channels is accompiished very smoothly
and quick’, . Also. the data recalled from memory can be
immediatel. transferred to a VFO with the M»VFO key.
With 100 memory channels at your disposal. you can afford
10 use some of them for testing conditions on each band.

]
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The frequencies of selected shori-wave broadcasting sta-

tions can be stored inmemory to serve as beacons for this

purpose.

{2) Electronic memo pad: 5-channe! Quick Memory

While soma DXers pride themselves on making the bestuse
of memory, there are others who find the very process of
entering data into memory {00 complex to bother with. The
perfect solution for such operators is the Quick Memory
feature which has proven so popular on the TS-8508S. Onthe
TS-G508DX, 5 channgls are reserved for this purpose.
Operation is simplicity itself. Once an interesting DX station
is discovered, you just press the QUIGK MEMO M.IN key to
stack that frequency in memary. Recall is equally conve-
nient: pressing the QUICK MEMO MR key recalls the most

recently stored data, Frequencies storedpriortothatcanbe - -

accessed inordar, by furriing thie memary selector—just as
if one were paging through a memo pad. This Quick Memory
feature plays @ major role in making the TS-950SDX as
user-friendly as it is powerful.

3.Message keyer and remote function keypad

The TS-8508DX is supplied with a message keyer and a
remote function keypad. 1t is alst compatible with the DRU-
2 digital recording unit, which is available as-an.option.
These are particularly useful for sophisticated C¥iiand SSB
operations, and once an cperator has used them for DX-
peditions or DX contests, he may well find them indispens-
able.

(1) Message keyer

* The electronic keyer circuit, which features dynamic dotand - |

dash memories, includes & weighting controt to correct the
dot/dash batance and hus automatically compensate for
changes in keying speed. This ensures a clean, natural
sounding signal. Three memary channels are provided for
storing messages. With the message kever, you can trans-
mit errar-free messages repeatedly, making it extremely
convenient for both regular CQs, schedules, or DX contests
that lend thamselves fc a fixed message for transmission.
And of course the weighting ratio can be tailored via the

menu system. Also, by incorporzting the DRU-2 digital .

recording unit, continuous recording of the received signal
is possible. ‘ ,

(2) Remote function keypad

The supplied remote function keypad is equally handy far
DXing and contests since it provides yourwith the same sort’
of convenience that amouse offers the computer user: one-
nand control over important functions. Specifically, it can
conirel massage keyer recording and playback, and the TF-
SET feature. Opening the keypad cover provides access 1o
Quick Memary input and recall, and also voice functions.
If you choose to controf the keyer via this remote function
keypad, you can fransmit messages without physicaily
touching the CW keyer. This can really reduce operatar
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fatigue during contests, which demand the same message
be transmitted over and over again.

(3) DRU-2 digital recording unit (aption)

- Equipping -thé TS-050SDX with the DRU-2 unit makes

possible the recording and playback of SSB messages
transmitted by the operator, and also the recording and
playback of signals received inboth the CW and SSB modes.

4. Interface for computer control

While it is true that computer control of the transceiver is
by no means essential for DX operators, recently a great
deal of software for Amateur Radio applications has begun
to appear. No longer can one say that computers have no
part to play in the hobbyist's world of HF communications.
In fact, it has even become common for operators to make
use of computers for contests. This is because frequency
and mode data can be input to the transceiver from a
computer via an interface, and software can then automati-
cally run duplicate checks cr print out contact lists. With
these kinds of duties delegated to the computer, the
operator is free to concentrate on operating. One might even
say that in order 10 achieve tOp SCOres in DX contests,
today’s operators must learn 1o make good use of comput-
ers.

And computers can help with more than contests. For
exampie, they are invaluable for managing a log or distrib-
uting QSL cards. Some old timers may say that they are

computer-phobie-or just uninterested in COMPLLErs, but they

may well changs their minds ance they have seen what can
be done nowadays.

The TS-950SDX is compatible with the 1F-232C interface
for RS-232C use, S0 many computer condrol configurations
are possible. ‘

5. Improvements to operating ease

In terms of harcware, the TS-950SDX represents the most
advances Amateur Radio transceiver in the world. But 1o
realize its full potential, advanced software is also needed.
Here too the TS-95050DX shines.

Every detail of the panel layout, displays and controls has
been meticulous!y planned to make the superior features of
the TS-950SDX easy to access. What's more, each indi-
vidua! operator is able ta configure his transceiver 1o taste.
First, in organizing the panel layout it was decided to provide
special switches, keys and controls for those features and
functions that are used most frequently or that require
instant selection or cancellation . And for those functions
that might be needed on-the-fly, pansl-mounted controls
offer real-time access via the versatile menu system.
Finally, there are some settings that an operator may
choose to implement semi-permanently, so these can now
he set automatically using a power-on menu (they become
the default settings every time power is switched on). Allin
all, “user-friendly” is a concept that has received top priority
during field research, planning and design.

(1) Dedicated switches, keys, and controis (main)

switch  Engages AP (AdvancedIntercept Point)AlP
~ switch

FINE | switch  Sets frequency step to THz, so one rotation
of the encoder represents approximately

tkHz.

QUICK MEMC Instantly stores operating status in Quick

[MIN key  Memory. .

QUICK MEMO  Instantly recalls data stored in Quick

[MR |key Memory. Data from each of the channels
can be recalled sequentially by turning the
M.CH/VFO CH control. :

key  Selects the 8.83MHz crystal filter.

key  Selects the 455kHz crystai filter.

TF-SET |key Enables reception (while the key is de-
prassed) on the TX frequency during split-
frequency operation.

[MENU ] key  Activates or deactivates the menu system.

[A=B |key Equalizes the frequency of the VFO A to

- thatof VFOB Ifthiskey is depressedduring

power-on, alf user selectable functions are
~reset to initial factory settings.

RX-—SUB Press this key during simultansous dual-

key frequency receive to exchange the main- and
sub-receiver frequencies. Also, press this key
while the CLR key is depressed to transfer the
main-receiver frequency to the sub receiver,

making them identical.
[TF-W key  Activates or deactivates the TF-WATCH
function.
key  Turns the sub recefver on or off.
key Determines whether the main encoder con-
trols the main or the sub receiver.
[MiN]key  Storesdataina meniory channel.
M>»VFO |key Transfers the content of amemory channel
to the VFQ.
SCAN | key !njtiatc_as scan operation.
M.GHNFO CH_During memory channel operation, selects
cantrol the desired channel. During VFO operation,
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changes the frequency in 10 kHz steps.
“Clicks" for confirmation.

Serves as a tuning contro! for the TX

~control frequency during split-frequency opera-
tion, and for the sub-receiver frequency
_ during simultaneous dual-frequency receive.
swiich  Sets the AGC {automatic gain control) to
‘ one of five possible positions: OFF, AUTO,
FAST, MID, or SLOW. If set to AUTO, the
control speed is automatically set for the
selected mode. Settings are dstermined by

& power-on menu {item #59).
KEY SPEED|  Continuously varies the speed of the elec-

control tronic keyer.

(2} Menu system
As a rule. every time a new transceiver appears on the
market, the number of features and functions increases. No
goubt there are SOME operators who do not welcome this
trend since they feel they already have enough features.
More knobs would lead io greater confusion. And yet
Amateurs continue to miake suggestions for new useful
features that they would like to see. The manufacturer, for
his part, would naturally like to develop new, products
equipped with every conceivable feature. But clearly a
halance must be found.
On previous Kenwood's HF franseeivers this problem was
resclved by incorporating power-on function settings, al-
lowing the operator 1o seisct his desired dafaults, Unfartu-
nately, there was a limit to the numbey of keys avaitable for
this purpose. and this inturn limited the number of possibie
settings. Another disadvantage was that in order to change
2 setting the power had o be switched off and back on. Mid-
QS0 changes were out of the question.
The solition has been found in the TS-950SDX’s versatiie
menu gystem. Even during communications, you can press
the MENU key and activate or deactivate several major
functions. White the menu system is active, the display
panel is used {0 indicate the various selections, S0 even
without the instruction manual an operaior can easily
choose the proper setfing.
An extremely handy feature of this menu system isthat the
operator can select a desired filter cutoff frequency—using
the DSP's digital filiers—while monitoring actual TX and RX
audio quality.
Below are the menu items and applications that help to bring
. out the full potential of the TS-950SDX.

00 “P Hoid”

1 “Piich”

02 “Bright”

- 03 “Deltat”

04 “Convert”

05 “Cross™

06 “Stereo”

Switches the meter's peak hold function on
or off.

Displays the CW pitch frequency. On the
TS-8508DX it is possible to change pitch
frequency from 400Hz to 1000Hz in 2Q Hz
steps using the pitch control. Many opera-
tors seem to give little thought to the CW
pitch frequency they are listening to; for
example, someone may think he is hearing

. 800Hz when in actuality it is 900 Hz, That

is why it is a good idea 1o use this menuto
chack on pitch frequency at least once,

Adjusts the display dimmer level between
3

0 and 70. On this scale a value of 100-

represents the intensity of the display
when the dimmer is switched off.

Displays the difference (AF) between the

TX frequency and tha RX frequency. Previ-

ously, when a DX station stipulated sepa-
raie frequencies, you had to rely on mental
calculations 10 set your own TX freguency
in relation 1o the frequency of the other
station’s signal. As a TS-9508DX operator,
however, you can check visually=on the
separationbetween your own TX frequency
and that of the DX station during spiit-
frequency operation. :

Switches the frequency display to the
transverter output frequency when using
fhe TS-050SDX as a transverier master
unit. The operator has a choice of 3 fre-
quencies: 50MHz, 144MHz and 430 MHz.
For instance, if the input and output fre-
guency of a 50MHz transverter is 28 MHz,
with 50.000 MHz converted to 28.000 MHz,

the TS-9505DX's frequency would be set

to 28.000MHz and 50MHz would be se-
lacted from the menu. Note that it is only
the frequency display that changes, not the
actual TX or BX frequencies of the TS-
9508DX.

‘Enables setting the sub-receiver mode in-

dependently of the main-receiver mode.
The default is OFF. s0 main and sub modes
are identical.

Sets main- and sub-receiver audio output

tomixed, semi-separate, or separaté mode.
In separate mods, the main AF output can
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07 “Spat”

28 “At Autn”

09 “Transf”

10 *Direct”

11 “T inh"

be heard on an external speaker while the

sub-receiver output is monitored on the
huilt-in speaker. Using headphones, the
signals are divided between left and right.
If semi-separate mode is selected, each
signal is mixed with the other, the second-
ary signal at a level 20 dB lower than the
nrimary signal for that audio channel. This
results in audio separation that is easy 10
listen to.

Switches the built-in marker oscillator on
and off. Used for confirming or recalibrating
the transceiver's frequency base against
the reference time stations WWV or JJY.
Since the TS-950SDX features a TCXO
with an accuracy of +0.5 ppm, this should
typically be needed only for confirmation,
not adjustment.

Selects automatic or manual control of the
built-in antenna tuner. Automatic is the
normal choice, but manual tuning is pos-
sible by using the main tuning control and
the TX VFO/SUB tuning control to adjust
the two variable capacitars in the antenna
tuner. This is the suggested method if
automatic tuning is not successful, or if the

 oparator just wants to do it himself.

Aliows transfer of all operational data
{frequencies, etc.) between two TS-
0508DXs or between a TS-9505DX and a
T5-850S linked with a ciose cahle (avail-
able at Kenwood authorized service cen-
ters). Transfers are initiated by pressing
the QUICK MEMO MUN key on the sending
side.

Determines whether the frequency data
received by the transceiver (with menu
#00 ON), is written directly to the VFQ or

‘is stored in Quick Memory.

When using the split-frequency transfer
function (menu #09 ON), this inhibits trans-
mit on the master transceiver to avoid
overloading the receiver, which would cause
unwanted acoustic feedback. if this func-
tion is ON ahd the receiver's standby
terminal is controlled by a refay, itself
controlied by the transmitter, transmit will
be inhibited and the transceiver will be in
mute mode. However, since only IF and AF
circuits are muted, other steps—such as
disconnecting the ANT terminai—should be

taken fo ensure against high-power re-
ceiver front-end overload.

12 “Paddle”  Activates or deactivates the TS-9505DX’s
built-in electronic keyer.
13 “Auto” Activates or deactivates the automatic

weighting control for the electronic keyer.
When enabled, the dot/dash ratio is auto-
maticaily adjusted—between 1.2.8, 13 and
1:3.2—depending on keying speed.

14 “Auto Rey” -Available when automatic weighting con-
' trol is ON, auto reverse will swap the 1.2.8
and 1:3.2 dot/dash ratios.

15 “Ratie”  This enables the operator to manually set |
the dot/dash ratio for the built-in electronic
keyer in a range of from 125 to 14.

16 “Bug"” This allows bug-type operation from the
glectronic keyer.

17 “Play.int” Enables paddie interruption during mes-

sage keyer playback. O

18 “Dsp.c.fil” Activates or deactivates the DSP's comb

filier for SSB reception. This comb filter
has two notches—one at the carrier point
and another inthe vicinity of 16kHz—so as
well as serving as a low-cut filter it
reduces noise in the 16kHz region, thus
offering potential improvements in the 5/N
(signal-to-noise) ratio.
With conveniional analog notch filters,
there are sudden phase changes close to
the notch and if the notch enters the pass
band of the received signal the latter will
usually sound peculiar. Onthe TS-950SDX,
however, since the comb filter is com-
prised of DSP. digital filters with uniform
group delay characteristics, there is virtu-
ally no chance of audio quality being dis-
torted or sounding unusual.

18 “Dsp.r.Lpt" Selects the cutoff frequency of the DSP's
AF #LPF and BF #BPF for reception. There
are 15 LPFs to choose from, ranging from
600Hz to 6kHz, and 3 BPFs for FSK use with
4 2.2kHz central frequency.

20 “Dsp.t.Hpf” Sets the cutoff frequency of the HPF used
during SSB transmit. There are 5 low-cut
settings: OFF, 100Hz, 200Hz, 300Hz, and
400Hz. ‘



21 “Dsp.t.Lpf" Sets the cutoff frequency of the 1PF used
during SSB transmit. There are 4 high-cut
settings: 2600Hz, 2750Hz, 2900Hz, and
31000Hz:

Selects the rise and decay time of CW
wave forms. Thanks to signal processing
performed by the DSP, it is possible 10
produce an ideal CWV wave form, devoid of
clicks. The operator can choose from 4
settings: 2 msec., 4-msec., 6 msec., and 8
msec. To get through pile-ups, a CW signal
with a 2 msec. rise time may well prove 1o
be more successful. At the other end,
however, a decay time of 8 msec. takes 50
much time that full break-in cannot beused.

22 “C rise”

23 “Rec 1" If the optional DRU-2 digital recording unit
ic installed, the recording times of the 3
audio memories can be sef 0 gifher 8 sec..
8 sec., and 16 sec. or 16 sec., 16 SeC. and 32
sec. At the shorter recording times, the
samnpling frequency is higher, so that audio
guality on playback is better.

24 -Conree”  Activaies the 3rd audio memory of the
DRU-2 unit for continuous recording of the
received signal. This is an advantage when.
for example, the operator misses 2 call
sign; he can replay the last heard segment
for confirmation. ‘

95 “Con rec.t Selects a time frame of 8 seconds Of 16
seconds for continuous recording of the
received signal (menu #24). The B set.
setting provides better sound quality on
playback. - ‘

Activates repeated transmission of CW or
§SB messages with a set interval. This is
extremely useful for contests.

26 "Repeat”

27 “Rep t” Sets the repeal playback interval (see
menu #26) to a value between 0 and 690

seconds.

o8 “Rity.rev”  Reverses TX and RX palarity for RTTY
communications. Using the initial setting. 2
key closure transmits mark, and the BFO
is on LSB. In reverse mode, fransmit 1S
regerse chift, and the receive BFO is on
USB.

(3)Power-on menus ‘

Far those functions of the TS-9508DX that need be set onty
once and thereafter hardly ever modified, a series of power-
onmenus are provided. These is accessed by turning onthe
power while depressing the MENU key. By allowing you the

ability to tailor the trangceiver to your own needs and
preferences, they enhance the practicality and user-friendly
nature of your T8-8508DX. :

{4) List of meny functions
@ Built-in electronic keyer seftings

Menu | Function Default
No. ' . :
selects whether the glecironic keyer OFF
will be used (ON) or not (OFF)

activates or deactivates automatic | ON
weighting control for the slectranic
keyer [if menu #12 is ONJ.

~ctivates or deactivates reverse mode \ OFF

14
5or the automatic weighting control [if
menus #12 and #13 are ONJ.

sets the manual weighting value for
ihe slecirenic keyer [if menu #12 is ON
and #13 is OFF]. -

Tselects whether the electronic keyer .-

| will be used as a “bug” (ON) or not |
(QFF). [if menu #12 is ON]. "

15

jl

{7 |selects whether paddle input during OFF
message keyer playback is possible (ON)-
or not (OFF) [if menu #12 is ON}.
@ DSP settings _
Menu | Function lDeiaun

cut comb filters for SSB reception.
5ats the cutoff frequency for the DSP’s | 2800Hz

activates or deactivates the DSP's fow \ OFF

digital filters {LPF and BPF) for reception.
BpE1to BPF3 (with a central frequency of
9200 Hz) are for FSK use.

sets the cutoff frequency of the DSP'S\ 200Hz.

anaing HPF (high-pass fitter) for trans-
mission. -

seis he cutoff frequency of the DSP's
LPF (low-pass filter) for transmission.

selects the rise and decay time of CW
wave forms generated Dy the DSP for
transmission.

2750Hz

4msec.
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mode announcements [if menu #50 is ON].

@ Audio recording settings @ Other settings
Menu | Function Default Menu | Funciion’ Default
No. No. '
23 | switches the 3 audio memories— REC-| 818 00 | switches the meter peak hold function | OFF
1, REC-2 and REC-3—between 8sec. & ON or OFF. |
16sec. mode {8sec., 8sec., and 16sec.) 01 |displays the CW pitch frequency. To —
and Bsec. & 32sec. mode (1BseC, adjust the frequency, use the pitch con-
16sec, and 32sec.). With the 16-32sec. trol.
mode, sound quality decreases since , , — -
the sampling frequency is half that for 02 | adjuststhedisplay’s dimmer level (bright-1 50
the 8-16sec. mode. ness) hetween 30 and 70.
24 | selects whether the 3rd audio memory OFF 03 |switches the AF display for the sub| ON
{REC-3) will be used for continuous receiver ON and OFF.
recording(ON) ornot (OFF). When switcir 04 |Switches the SOMHz/144MHz/430MHz | - OFF
ing off power to the 75-0503DX, make - lconverter display ON/Or OFF. /
sure that this function is OFF, since ' ) : : -
recorded messages might be srased. 05 |links the main-recetver mode with the | OFF
gub-receiver mode (ON) or makes them
o5 | sets the time frame of REC-3 continu- | 8sec. |ndepender.1t (OFF). -
ous recording to either 8sec. or 16sec. 06 |selects mixed, semi-separate, or sepa-| OFF
[if menu #24 is ON] rate mode. _ ‘
_ OFF = mixed mode: both main- and sub-
26 | sets repeat playback to ON or OFF. OFF recaiver audio output canbeheard onthe
97 | sets the repeat playback interval to 10sec. internal and external speakers. o
between 0 and 60 sec. 1 = semi-separate mode: main andsub
- signals are mixed so that the main band
audic is emphasized on the external
o Transfer setiings o speaker, while the sub band audio. is
(These require that the TS-50SDX be connected t0 gmfhg:%z;rt;t%n ;?Sdﬁti'}]“: I:Upb%?gggwer
another transceiver that supports transfer functions.) signal is heard exclusively on the inter-
Menu | Function Default nal speaker, while the main-receiver Sig-
No. nal is output entirely via the external
' , - ' speaker. _
09 |activates and deactivates the split-fre- OFF : —— :
quency transfer function. 07 SWITGhB?ﬂ}hB built-in 500kHz marker ON | OFF
: : or OFE. When this is activated, marker
10 Sd?rlgggﬁl %hfﬁge{”:%at; tﬁglo?r?er\ﬁgﬂ' OFF signals can be detected at 500Hz inter- | .
ceiver (ON) or not (OFF) vals. . _
1 selects whether toinhibit transmit onthe | - OFF 08 | selects automatic {ON) or manual (OFF} | ON
master transceiver (ON) or not {OFF). control of the antenna tuner.
{5)List of power-on menu functions
@ Beep settings _
Menu | Funciion Default:
No.
Warning: , . .
Selecting ON for mens #11 only mutes the IF and AF 50 | switches the electronic beep—which| ON
circuits. Since the RF circuits are still operating, they confirms operation of any switch or
can suffer damage if the ANT terminal is subjected to key—on or off (volume can be adjusted
high power in mute mode. Therefore, please ensure that using an internal potentiometer).
the muted transceiver is not directly subjected to high ] )
power at these times . ‘51 | selects either Morse (ON) or beep (OFFY| ON
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52 | selects either Morse error messages OnN
(ON) or @ warning beep (OFF) [if menu
#50 is ON]. .
Morse error messages '
The following warnings can be issued in
Morse code: :
CHECK — the scan key has been pressed
| when memory scanning is not possible.
OVER—the frequency entered using the
keypad is outside the operational range |

of the transceiver.

® FSK settings

Menu | Funciion
No.

53

Defaull

[switches FSK reverse mode on and off. \ OFF

64 |adjusts the frequency step size for the
M.CH/VFOCH coniroi in kHz increments
within a range of 1kHz t0 10kHz.

65 | when operating in the AM mode (Broad- | SkHz
cast band only), this selects a frequency

step size of either 10kHzor 9 kHz for the,
M.CH/VFC CH control. '

adjusts the UP and DOWN key frequency
step size in KHz increments within a
range of #kHz to 10kHz, 500 kHz or WHz.

il

during memory channel recal, this se- | OFF
lacts whether the main tuning knob can

10kHz

THz

@ Memary settings
Menu | Function

54 j‘selécts whetherasp-ace(ON):oramark OFF pe used for temporary frequency adjust-
| (OFF}is transmitted when the FSKkey i _ ment (CN) or not (OFF).
j closed . ‘ ‘ selects whether the MIN key will auto- OFF
55 :selects the shift range in FSK mode 170Hz ‘matically increase the memory channet
- (170Hz, 200Hz, 495Hz, 850Hz). number (ON) or not {QFF).
56 - selects either high (2125Hz) or oW 2125Hz 72 | switches program scan hotd ON and.| OFF
. {1275Hz)receivetone pairs inFSKmode. " | OFF. i
T T to. - . R -
. @ RIT/XIT seltings
® FM sub-ione settings ” — <
T " B - enu | Funcuion
Menu  Function Defanit “No. Default

No.
57
5B

sets the repeater sub-tone frequency. \ 8B8.5Hz

selects either burst {b) or continuous (¢) C
- mode for the repeater 4CCESS torie.

@ Frequency display setiings

Menu | Function . Default
No. |

74 | switches 10Hz frequency display resolu- ON
~_|tion ONor OFF.

75 | sets the full-scale deflection 0f the ana- | 1000kHz

+log scale to 1000kHz or 100kHz - |

® Frequency dispiay setlings

Men | Function \Detaull
No. |

! selects the frequency step size for themain | 10kHz
' tuning knab: SkHz or 10kHz per revolution. |
| Note that this is overridden when the FINE |
| switchis ON, or when operatingin SS8,CW l
l. or FSK modes. InFMmode, the choice s 25 \
 kHz or 50kHz. -

63

selacts whether the RIT/XIT frequency- OFF |
will ba digptayed (OFF) or not (ON) wheni

the RIT/XIT switch is off.
selects whether the CLEARKey will copy \ OFF

RIT/XIT frequency change data 1o the
main display {ON) or not (OFF).

® Dther settings
Menu | Function

Defaulf

fion (1= SLOW, 2 = MID, 3 = FAST). 13 for CW

and FSK modes.

[ntheFSKmede itislockedat FAST,and
when " is displayed this function 5|
not available.,

51 | selects what data is stored in band ALL
merory: HALF (1) frequency only; ALL (2) :

_ frequency, made, filter; or OFF.
89 | activates or deactivates chattering ON

suppression for the electronic keyer [if

T T

sets the AGG speed in the AUTO pos- |1 for SSB|
This is set independently for SSB, CW |3 for FSK

menu #12 is ONL '




I

70 | selects whether the FULL/SEMIswitch | OFF
is locked to SEMI (ON) or net (OFF)
during CW message playback.

71 | switches SSB auto mode ON and OFF. | ON '

73 | selects whether the filter selection will ON
he determined by the operating mode
(ON) or not {OFF).

76 | switches the TX frequency main/sub | OFF
"1 swap ON and OFF during split-fre-
quency operation (the main receiver
frequency display and the TX fre-
quency display are exchanged).

77 | switches the sub-marker ON or OFF | OFF
when using optional SM-230 with ei-
ther a 100 kHz or a 250kHz span. ('O,

the SM-230's marker may drift).

-
- 2.DSP

—Digital processing complete with digital detection—

The DSP-10 was the world's first digital signal processor for
Amateur Radio transceivers that successfully employed
digital technology for SSB, CW and FSK modutation. This
was followed by the DSP-100, which represented significant
grogress inthe digital detection of signals. And now, the DSP

. featured in the TS-950SDX optimizes these capabilities,

while providing a wide range of features to ensure User-
friendly operation in a highty practical package.

Designed to enable digitai detection during reception, the
DSP installed in the TS-9505DX offers extremely low
distortion and a high S/N ratio. Among the ways in which
{his is accomplished is an anti-aliasing filter that prevents
the generaticn of distortion during analog-to-digital conver-
sion of the received signal. it also employs an FDNR filter for
smoothing—that is, removing unwanted signal components

that arise during digital-to-analog conversion. Other im- -

provements include enhanced technology for digital modu-
lation during transmission, & reduced sampling frequency
and an increased instruction set for the DSP. These improve
the processing capabilities of the DSP, making available
gigital filters covering a broad bandwidth, and generating a
digitally modulated signal of greater purity. To make the
DSP even more convenient to use, the T8-95080% has been
equipped with a menu system that enables adjustments 10
the cutoff frequencies of these digital filters. Settings can
ever be changed in real-time—during aciual transmission or

reception— from the front panel.

These and other enhancements—not all of which are
reflected in the published specifications—raise the perfor-
mance of the TS-9508DX's digital signal processor 1o a
level higher than that of the DSP-10 and DSP-100 on which
it is based. s :

1.Sampling frequency :
For a DSP that empioys the discrete-time system, an
extremely important factor in determining performance is
sampling frequency.

If a high sampling frequency is chosen, one advantage is that
the filters required for anaiog and digital conversion can
cover a broad bandwidih. However, the higher the sampling
frequency, the shorter each sampling cycle, and all signal
processing must be compleied within a single cycle. Thus,
if the DSP itse!f is not capable of sufficiently fast process-
ing, performance actually deteriorates rather than im-
proves. As with computers, very fast processors are very
highly priced, s¢ at present such high-speed processing is
not a practical proposition for Amateur Radio transceivers.
The TS-950SDX's sampling frequency has heen chosento
ensure optimum performance for the processing speed of
the DSP. This represents a significant departure. from the
design of the previous DSP-10 and DSP-166; for which
sampling speed was setas high as possible to enable broad-
bandwidth digita! filtering. . :
Specifically, the DSP-10 and DSP-100 were equipped with

“¥hs miimonT instruction-set required: for digital signal

processing and—in order to expand the digital filter band-
width as much as possibie— the sampling frequency was
set at 40.189kHz. The opposite approach was used to design
the DSP in the TS-950SDX: while ensuring the sorf of digital
filter bandwidth required for a first-class iransceiver, the
sampling frequency was calculated to make maximum use
of the processing capabilities of the DSP. In fact, two
sampling frequencies Were chosen: 44.39024kHz (transmit)

and 44.4kHz (receive). This alows the DSP some excess -

processing capacity, which is used to raise the PSN order
for SSB modulation and otherwise improve performarice.

Tahle 1: HPF cutoff frequencies and frequency bandwidth

(theoretical) )
Frequency bandwidth (theorelical)/
HPF . ith {the;
sideband suppression
oFF | 38.2Hz-4584Hz / 70dB
oz | 45Hz-4500Hz / 7508
o0z | B7Hz-6700Hz / 758
300Hz, 400Hz | 140Hz-8400Hz / 800B
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2. PSN-88B modulation performed by DSP
The TS-950SDX features the same PSN (phase shift
network) approach to modulation as the TS-9508D. How-
ever, the number of instructions that can be carried out in
one sampling cycle has increased, and this has ted 10
improvements in the DSP's signal processing performance
and nence in PSN madulation characteristics.
558 modutation technology hased on analog PSN and filters
i demonstratively incapable of ever outperforming the
PSN-SSB modulation method used by the TS-9505DXs
DSP. '
During fransmission, the 15-9508DX's DSP employs IR
fitters for digital HPF and digital LPF. Since these IR filters
erform well even with the relatively small instruction set
of the DSP, they can make use of the unused processing
capacity of the DSP 1o expand PSN bandwidth and enhance
iransmission performance.
Despite having this advantage of requiring a relatively small
instruction set, IR filters do have one drawback: the so-
called zero input limit cycle phenomenan. This means that
when there is N0 signal, they generate digital noise. On the
DSP-100 this problem was avoided by constantly feeding
the IR fitters with a signal takenfromthe DDS (Direct Digital
Synthesizer). thus ensuring that a zero-signal situation did
not arise. The TS-850SDX prevents the Zero input limit
cyCle phenomenon in a simitar way, although the IR filters
are ted with divided-frequency output from the TCX0. Note

that, since this additional signal is attenuated by the noteh =

filter used for carrier suppression. it does not appear in the
modulated output.

The MIC input low=cut HPF on-the TS-8505DX pffers a
choice of 5 settings: OFF . 100Hz, 200Hz. 300Hz, and 400Hz.
The lpw-cut freguency is the cutoff frequency when €om-
bined with the carrier-suppression nofch filter. If the notch
filter 15 set 10 OFF, igeally filter characteristics should be
good down 10 DC: however. in practice one ghserves 2
deterioration in carrier suppression performance resulfing
rpm A/D converter characteristics and the DSP's numeric
processing errors. ' _ )

it is unlikely that the operator wilt in fact De using 2
microphone with good performance characteristics down
1o DC, but if the HPF is set to OFF, low-range performance
is more than acceptable, even without the notch filter
switched off.

3. PSN-SSB digital detection performed by the DSP
During reception 100, the TS-050SDX makes use of the
. DSP's signal processing capabilities to perform PSN-55B
detection. When an SSB signal is detected, FIR filters with
superior S/N characteristics are used to exploit the DSP's
full potential. No recourse is made to the IR filtering that is
used during PSN-S5B modutation {o expand PSN bandwidth,
Using FIR filters in this way, the 75-050SDX is able to offer
reception performance of a level sutficient to rank it among
ihe world's foremost HF fransceivers.
The reason |IR fitters are not used for detection during
reception is that priority has been given 10 S/N. By using
FiRfilters that produce little digital noise through numeric
The order of the T8-0505DX’s FIR filters used for PSN-55B

processing errors. it is possible to make optimum use of the
T8-050SDX's DSP, raising reception performance overall
The TS-950SDX's FIR filters consist of 15 LPFs (low-pass
filters) and 3 BPFs (band-pass filters). Since these can be
selected during transceiver operation using the menu sys-
tem, the operator can taitor performance to particular
conditions and adjust audio quality to taste, thus assuring
SSB reception with superb S/N characteristics.

Table 2: FIR filter cutoft frequencies and frequency
pandwidth {theoretical)

Frequency bandwidth (theoretical)/
. sideband suppression

TF 28001z-6000 _[75Hz-4296.3t2 / 7048
Eg; 600Hz-2400Kz  |60Hz-3437Hz / 70¢B

.

Figure 1: Receive PSN characteristics
(a) Low edge: 75.0 High edge: AP96.3 16-bit guantizaticn
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~ detection during reception is low and the bandwidth ratio is

57.28 (maximum), reprasenting about half of the bandwidth
orovided by the IIR filters used for PSN-SSB modulation
during transmission. This is because the T5-9508DX is
designed to make maximum use of the limited processing
capabilities of the DSP to realize ideal SSB operations. For
TX. IR filters providea hroad bandvidth capability, enabling
the generation of 2 complete SSB modulated signal; and for
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RX, FIR filters assure a high signal-to-noise ratio, enabling
extremely quiet (zero-signal state) SSB reception. -

An additional feature of the TS-950SDX’s SSB detector
worthy of note is the use of comb filters. These have
become quite famifiar owingto their extensive use inTV and
video applications. Since comb filters are finear phase
filters, they can attenuate noise (unwanted signals) on either
side of the voice formant frequency without reducing
intelligibility, although tone may change. They thus contrib-
ute to improved S/N. While analog notch filters can be used
for the same amplitude characteristics as comb filters, the
former give rise fo group delay distortion that can impair
audio clarity. And as well s improving S/N, comb filters
have another use; if low frequencies seem to be over-
emphasized, switching them on can greatly improve sound
quality.

To summarize, thanks to two types of digital filter—FIR and
comb— he TS-950SDX offers exceptionally goodreception
characierized by unparaileled S/N.

4. CW modulation periormed by the DSP

A ROM filter is used tc obtain shaped CW output from key
input. As with the DSP-100, Gaussian characteristics are
employed, providing a choice of 4 settings—2msec., 4Msec.,
smsec. or 8msec.—for the leading and trailing edges (0 to
100%).

5. CW digita! detection.performed by the DSP

PSN detection is also used for GW mode. This ensures a
clear signal with no leakage on the opposite sideband. The
NSP functions in the same way as for SSB detection.
However, one difference between SSB and CW reception is
that in the CW mode the comb filters are always enabled (in
SSB mode, they can be switched in and out using the menu
system). I a signal is received at a pitch that does not
correspond to the comb filter peak, it will suffer slight
attenuation. But since comb filter characteristics are broad,
it is possible to obtain good audio quality with the lower
frequencies removed to ensure a natural batance. The DSP's
comh filters make an enormous difference to CW reception.

6. FSK modulation performed by the DSP

As with the DSP-100, ideal FSK modulation is afforded by
shaping and modulating the input of FIR filters with excellent
S/N characteristics. '

7. FSK digital detection performed by the DSP

PSN technalogy is also used for FSK detection. As regards
FIR filter characteristics, the operator can pbtain good
results hy making selective use of the 3 BPFs (with a central
frequency of 2.2kHz) to match current operating conditions.

Figure 2: BPF characteristics (for FSK reception)
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8. AM modulation performed by the DSP
For AM modulation, the DSP uses FIR filters 1o limit
handwidth and & high-performance digital multiplier.

9. The future of DSP-based digital processing

In developing the TS-9508DX's DSP it has not, unfortu-
nately, been possible to harmess the power of digital signal
processing for AM or FM detection. With current DSP
technology there are still significant limitations as regards
processing power, and it is believed that analog detection
still affords the best overall performance for AM and FM
detection.
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10. Digital filter selection via the menu system
The T5-950SDX has been equipped with a menu system
ihat atlows control over ihe DSP's various Settings during
gperation. And since ihis is accessible from the front panel,
the DSP is very practical and very easy to operate.

operator can be protected from the sort of powerful signal

that originates froma shori-wave radio station broadcast-.

ingona nearby frequency. In effect, these BPFs improve the
dynamic rangé pt the receivar. .

Table 3: RX band-pass filters

3.Reception

— DSP-gnhancad reception plus simurtaneous

dual-frequency receive on the same band — J .

The TS-9508DX features DSP-based digital detection and
gigital filters that minimize distortion, resulting in high-
quality reception. Also, the radesigned sub-receiver section
gnables simultaneous dual-frequency receive on the same
hand with no distinction petween main and sub receivers.
Other significant improvements in performance have re-
sulted rom detailed refinements to the operational level of
the various components ofthereceived signal, Progress can
be appreciated in such areas as inter-modulation character-
istics. which affect audio quality: notch selectivity; and
reduced noise fl0ar level.

Equipped with its DSP and the capability 10 receive two
trequencies on the same hand simultaneously, the T5-

05050 provides receiver performance of the highest level

achieved by any HF transceiver.

The TS-9505DX employs @ quadruple conversion approach
toreception {triple conversion for FM mode}. | et's trace the
path followed by a received signal to see how gach part of
the circuitry operaies.

1. RF section

(1) RF ATT (RF attenuator)

The TS-6505DX features 2 variable 4-position RF attenua-
{or with 6dB steps (OFF,6,12. 01 18dB). The steps have been
made smaller thanonthe T5-9508, ensuring greater control
and effectiveness. Nete that if more than 18dB of attenuation
is required, a further 10dB is availahle by pressing the AlP
switch.

(2) HPF (high-pass filter)

This high-pass filter is provided 10 shit out the signals of
commercial stations proadcasting inthe BG band. !t is useful
when operating in proximity to a radio station, O for
combating interference caused by a powerful medium-wave
signai at night. '

(3) RF BPFS (pand-pass filters) .

The TS-G50SDX has a narrow-bandwidth BPF for gach of
the Amateur Radio pands. If those for general coverage use
are included, this makes a total of 45 divided BPFs. By
providing @ specific BPF for gach Amateur band, the

Frequency range Amateur band
10KHz - 430 kHz
400kHz - 1.62MHz BC band
1.52MHz - 2.99MHz ~1.9Mitiz band
2.99MHz - 3.98MHz 3 50z & 3.8M¥iz bands
4.99MHz - 6.99MHz
6.99MHz - 7.42MHz 7MHz band
7 49MHz - 9.95MHz
g.90MHz - 10.49MHz 10MHz band
10.49MHz - 13.38MHz
13.95MHz - 14 49MHz 14MHz band
14.40MHz - 17.98Mriz '
17.99MHz - 20.89MHz 18MHz band
20.99MHz - 21 43MKZ 21MHz band
o1 AGMHz - 24 40MHz : L
24, AGMHz - 30.00MHz 24.5 & 28MHz bands J

Figure 8; TS-9508DX RF BPF characteristics

REF  -10dBm

1048}/

ATT 1048 MKR
I \

14.28MH2

MARKER
14 2BMHz
- 23.7dBm

RAW 30kH2

VBW 30kH2

SWP 150ms  START 1.0KIH2

(4) RE AGC

RF automatic gain control operates inthe same way as does
AGC for the IF section.In the avent that a powerful signal is
fnput via the antenna terminal, this prevents signal satura-
tion in or after the RF ampiifier and mixer sections. The RF
AGC circuit features a continuously variable attenuator
employing PIN diodes. '
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(5) RF amplifier (high-frequency amp) :

The TS-9503DX has two RF amplifiers: an FET 2-stage

(25K125-25K520) amp with high sensitivity, and a 1-stage

(28K125) amp with a high intercept point. The operator can

choose one of the other using the AIP switch.

(a) High-sensitivity RF amp (AIP QFF)
Operated as an FET 2-stage high-gain amplifier. For the
162MHz-30MHz Amateur bands, it provides sensitivity
equivalentto-14dB (0.25uV) or less in SSB, CW,andFSK
modes.

{h) High intercept point RF amp (AIP DN)
Operated as a 1-stage (25K125) low-gain amplifier. It is
used when you want to put priority on dynamic range,
foritprovides sufficient sensitivity forreceptiontogether
with a high intercept point. For the 3.5MHz and 7MHz low
bands, it is particularly useful, as it can be used 10
provide approximately 10dB of attenuation with good
inter modulation characteristics.

2 Main receiver section

(1) Mixer )
This is a quad mixer circuit with 4 FET 25K520s. A double-
palanced approach has Deen adopted to ensure @ high
intercept point. The function of this circuit is to mix the
received signal with MLot (st local oscillator injection
signal for the main receiver), converting it into the 1st IF
signal (73.05MHz).

(2) st IF amp and onwards

Upon entering the |F unit, the 1st IF signal is divided into two
paths. The first of these passes through a buffer and is
mixed with the 64.22MHz M.Lo2 (2nd local oscillator signal
for the main receiver) to become the 8.83MHz wide-
pandwidth signat that is output from the IF OUT-1 terminal
on the rear panel. This can be fed into the optional SM-230
station monitor band scope. ,

Meanwhile, the other of the two signals passes via a buffer
to a 15kHz MCF that filters out unwanted signals. 1t then goes
10 the 2nd mixer where it is combined withM.Lo2 tobecome
the 2nd IF signal (8.83MHz).

' (3) Noise hlanker

The 2nd IF signal is also divided into two paths: ong goes
16 the noise blanker circuit, and the other passes through a
noise blanking gate consisting of 4 diodes and then enters
the 2nd IF filter circuit.

The blanking puise, generated by the main receiver, is
supplied to the noise blanking gates of both main and sub

receivers. In fact, the two blanking puises act in reciprocal ,

fashion, since that generated by the sub receiver is also
supplied to the noise blanking gate of the main receiver. This
means that the sub receiver can be dedicated to noise
detection to enable the main receiver to operate wiih a
minimum of noise; this is referred 10 as the noise-select
function. . A

Figure 4: Noise hlanker cirenit

3rd mixer

2nd maxer Naise blanking gate

] M.Lod
! 2rd UF filter
ain 15t |F-—®-B?q i 3 ! 3
L
TM‘an £k
A 0.48

—
Switching, NBZ
circuit ""lmodule
NB32 threshold
Switching————+

detection
Buffer amp

NB1 :
threshald

ond mer 035

R, - g

2nd IF filter

AGC amp NEY
threshold

© {4y 20 TF filter

The 8.83MHz IF filter circuitis equipped with a 500Hz crystal
filter for CW applications. If an even narrower filter is
desired, the 270 Hz YK-88CN-1 CW narrow filter is available
as an option.

Should an SSB narrow filter be required, there is also the
18kHz YK-88SN-1 (option).

(5) 3rd IF fiiter ,

After passing through the 2nd IF filter, the IF signal is
converted into the 3rd IF signal {455kHz) in the 3rd mixer.
\What happens to this 3rd IF signal depends on whether the
TS-850SDX is operating in FM mode or not. If not in the FM
mode, the 3rd IF signalis amplified and passed on 1o the 3rd
IF filter (455kHz) circutt, which features crystal filters for
AM (BkHz). SSB (2.4kHz), and CW (500Hz).

Optionally avaitabie is the 270Hz YG-455CN-1CW filter for
a narrower bandwidth.

{6) Noteh filter cireuit - ‘
After passing through the 3rd IF filter, the signal is amplified
and then converted by the 4th mixer into a 100kHz IF signal.
A notch filter can be introduced at this stage. The TS-
050SDX’s notch fitter is a T-type bridge circuit employing
a voltage variable-capacitance diode and covering a range
of 100kHz =3kHz.
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Figure 5: Block diagram of TS-8505DX recelver section
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Figure 6: Notch filter characteristics(AF)
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(7) DSP-PSN detection circuit

The 100kHz IF signa! is ampiified, filtered through an LPF,
converted from analog to digital, and then input to the DSP.
Here the various digital signal processing operations are
nerformed—incluging digital detection and FIR digital filter-
ing—before conversion back to analog and output as an AF
signal.

(8) AM and FM detection gircuit

AM detection is performed by an envelope detector using &
Shottky barrier diode. : ,

The F signal for detection is first-converted into the 3rd
IF signal {455kHz), passec through the FM filter circuit
{12kHz or 6kHz selactable), given sufficient amplification,
=nd then fed into'a discriminator. Since audio output power
is fimited, even a signal that has been processed by a
compressor ampiifier and heavily modulated can be made
to sound clear and natural. '

3. Sub-receiver section

(1) Mixer

. As is the case with the main receiver, the signal output by

the RF ampiifier passes viaa buffertoa quad mixer circuit.

\nthe sub receiver's 1st mixer; it is combined with S.Lot{1st

jocal oscillator injection signal for the sub receiver}, con-
verting it to the st IF signal {40.055MHz). This is then
filtered through a 15kHz MCF to remove unwanted signals,

and processed by the 2nd mixer to become the 2nd IF signal

(10.695MHz).

This 2nd IF signal is divided into two paths: one is supplied
to the noise blanker circuits of the main and sub receivers,
while the ather is amplified by the IF amp.

(2) Sub-receiver IF fitter

The subreceiver's 2nd IF filter circuit features crystal filters
for SSB (2.2kHz) and CW (500Hz). If it is desired to use the
sub-receiver section as a TX monitor circuit, the filter must
be bypassed for SSB transmission. '

(3) IF, AGC & detection circuiis

The sub receiver's AGC is applied to the 10.695MHz 2nd IF
signal, its time constant being set to about the same as the
MID position on the main receiver AGC selector.

The IC-based analog detection circuit has been refined to
ensure audio quality little different from that of the main
raceiver. The AF signal detected here is sent on to the sub-
receiver AF and monitor Circuits. :

4. AF amplifier {(low-frequency amp)
The AF signals produced by the main and sub receivers are
amplified by independent AF amplifiers.

(1) AF-VBT circuits

The main and sub AF signals are input to their respective AF-
VBT circuits. If these AF-VBT circuits are switched on while
operating in CW made, it is possible 10 adjust the pass band
width using the AF-VBT control on the front panel (for the
main s)ignal) or the internal trim potentio-meter {for the sub
signal).

After passing through these AF-VBT circuits, the signals are
amplified by OF amps and passed though potentio—meters
(separate for main and sub receivers). They can then be
combined with a monitor signal, a sidefone signal, or the
audio output of the DRU-2 digital recording unit; and finally
sent to the main and sub mix circuit. '

(2) Main and sub mix gircuit

Both.AF signals are passed to the main and suby mix circuit,
and from there to the speaker(s), as dictated by the speaker
made selected via the menu system. You have a choice of
three speaker modes: Mixed (OFF), semi-separate {1), and

“ separate (2).

Figure 7: Audio mixing circuit

Main signal ' '
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5. Interference reduction measures

(1) IF filter selection

You are free to ehoose or combine the TS-9508DX’s
independent IF filters— for 8.83 MHz, 455 kHz, and the sub
R¥— o suit the particular mode.
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(a)8.83MHz grystal filters -

With each press of the 883 key on the front panel, the

filtersare selectedin rotation. There are five filters (some
gptional) that can he selected: [1]:6kHz AN, [2] 2.7KHZ
SSB, [3] 18KHZ 538 (optional), (4] 500Hz CW, and {9]
970Hz CW (optional).

(n)455kHz crystal filters
\With sach press of the 455 key on the front panel, the
filters are selectedinrotation. There are five filters (some
optional) that can be sefected: [1] 12kHz FM and AM, [2]
BkHz AM, [3] 2.4kHz 5SB, [4] 500Hz CW, and [5) 250Hz
CW {optional). _

(c)Sub RX crystal filters
Once the M/S key has neen used to switch the main
encoder 10 sub-receiver use, pressing the 455 key will
sglectone orthe other of the sub RX filters. There aretwd
filters to cheose from: [1)2.2kHz SSB, and [2] 500Kz CWV.

(2) 558 siope tuning

The slope tuning circuit uses paired F filters and by giving
each a different IF ghift you can adjust the apparent pass
hand width 10 reduce or eliminate interference.

The following ilustration shows how gSB stope tuping can
pe of use when interfering signals are received in the Upper
and lower feqions of the normal cornmumications hand-
width.

Figure 8: SSB slope tuning
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SSB slope tuning control

To avoid the interfering signals labeled §i and fz, it would
clearly sgem advantageous t0 adjust bandwidth 10 2 new,
synthesized pass hand width—marked by the doited line.
But since the handwidth of crystal filiers cannot actually be
changad. it Decomes necessary 1o shift the heterodyne

$raquency slightly. Thisis in praoticeeqviva\em to adjusting
the filter bandwidih.

Figure 9 iMustrates the layout of the TS-9508DX’s receiver
section and alsc the pass band wicth characteristics of the
successive IF filters.

Figure 9: Receiver Sgct_inn frequency profile & pass hand width
characteristics for IF filters (singie and combined)
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Without engaging 558 slope tuning, and without making any
changesfothe stancard settings. the synthesizedpass band -
width is 2.4kHz—the widest possible.

Next, if the S5B siope tuning high-cut control is applied 10
the 2nd IF filter, pandwidth shifts lower and the synthesized
nass band widih narrows; cutting out the upper interfering
signal fa (action 1).

Similarly. if the §5B slope tuning low-cut control is applied
to the 3rd IF filter, handwidth shifts higher and the synthe-
<izeo pass band width narrows, cutting out the lower
interfering signa! fi (action 2, opposite of action 1).
Executing actions 1 and 2 simultanecusly neatly removes

~ both interfaring signals, fand fz.

The actual heterodyne operations that make slope tuning
possible are as follows. Taking 7MHz L SB reception as an
example. the 18t IF filter converts the signal io @ 73.05MHz
UUSR signal. This then passes through the 8.83MHz, 455kHz
and 100kHz finally enttering the DSP unit stiltas alSBsignal.

 |n order o implement high-cut contro! for SSB slope tuning,

itis simply necessary 1o shift the central frequency of afilter
downwards. Since this reduces the filter's high-range cutoft
frequency'. its pass hand width is effectively narrowed by
the amount of the shifi, remaving the interfering signal f
shown in Figure. 8. T0 anict the filter’s central frequency
downwards, the irequancies cf Loland Lod areraised. 1t the
amount of the shift is Af, the signal input 10 the 2nd IF filter
becomes Lot+Af, andthe2nd IF frequency Tises by Af.This
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Af rise is compensated for by making the signal input of the
rd IF filter Lo3+Af. Thus, high-cut control consists of
increasing the 2nd and 3rd local oscillator frequencies by
Af, decreasing the cutoff frequency by Af, and thus

narrowing what is in effect a synthesized pass band width
on the filter's upper frequency.

Low-cut contro! i jmplemented in a similar fashion. The
central frequency of a filter not used for high-cut control is
ghifted upwards, raising she filter's low-range cutoff fre-
quency. Onthe T5-950SDX the local oscillator signal input
10 the 3rd mixer s raised to Lo3+Af, and this is compen-
sated for by making the iocal oscillator injection signal input
for the 4th IF filter Lo4-Af. This effectively narrows the
synthesized pass band width on the fitter's lower frequency,
enabling low-cut control.

Since high-cut coritrol and low-cut control can be executed
independently, you can tailor SSB slope tuning to cleanly
remove interfering signals fiand f—interference reduction
at its best.

Figure 10: Bandwidth changes resulting from IF
interference reduction measures
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(3) IF VBT

This circuit enables you to vary pandwidth in the CW, FSK
and AM modes. it works on the same principle as SSB slope
tuning, operating simuitaneously on both the 8.83MHz and
455kHz filters for continuous controi over pass band width.

~ (4) IF notch filter

When an interfering signal comes nat {0 oné side but in the
middle of your target signal— as illusirated in Figure 11—it
does no geod to adjust filter cutoff frequencies. This is
hecause slopé tuning simed at narrowing IF pass band width
will attenuate the target gignal, making it very difficult 1o
hear. '

The solution 10 such problems is a noteh filter. This
surgically removes tha interfering signal through severe
attenuation at a single, specific frequency. The notch filter

- is-comprisad of .2 T-1ype bridge circuit, as illustrated in

Figure 12.By adjusting the veltage impressed on tie voltage
variable-capacitance diode, it is possible to change the
resonance frequency. thus sharply attenuating omly e
interfering signal, Since the notch filter is situated inside the
Ath IF fitter circuit (100kHz), it can operate independently of

both SSB slope tuning and IF VBT. Moreover, it provides
“good results for ali modes excluding FIV, where it is not

required.
Figure 11: Notch filter
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Figure 12: Notch circuit (signal unit) ‘panel forthe m_ain receiver,oran interr}al tr_im potentiometer
for the sub signal. The default setting is approximately
2900Hz. The center frequency does not require adjustment

= since it 1 linked to the pitch gontrol.
(7) Piteh contral
in the CW mode, after the operaior has tuned in a signal, he
Sigeal Sqnal can adjust the BFO pitch to suit his own preference.
i e When the pitchis altered, Rowever, neither the TX frequency

nor the filters' center frequencies change, so the operator
.can adjust the pitch without concern for either receiver or
transmitter frequency shift. The sidetone.and center fre-

quency of the AF VBT are linked to the BFO pitch. Whatever
Fée : position the pitch control is in, as long as the operator tunes
g0 that the sidetone corresponds to the frequency of the
received CW signal, he can zero-beat the incoming signal
with absolute accuracy.

(8) CW reverse mode

Once in CW mode, pressing the CW key again enables CW-

R {CW reverse) mode, in which the BFO switches from UsB
(5) DSP audio fitter to the LSB. Frequency specirums are re\lerseg! in this mod,
On the TS-A50SDX. audio fiitering tollowing detectionis S0 the beat {requency of interference outside the target
also performed by digital processing. The NSP's FIR digital  signalis also reversed. This means that interference with a
filters—offering excellent S/N characteristics— cleanty cut pitch higher than the target signal is changed so that the
away unwanted audio pandwidth. pitch 18 Jower and the intelliginility of the target ignal is
The menu SyStem provides you with a choice of 15 LPFs improved. . pr
(with cutoff freguencies ranging from 600Hz to BKkFz), and  Whensetting CW reverss mode and turning the main tuning
3 BPFs for FSK use (with 2 center frequency of 9 DkHz). knob from lower 10 higher frequencies, the pitch of the
Fiqure 13 shows the audic frecuency characteristics efthe received CW signal aisc changes from low to.high. The-
entire receiver section, with typical sutoff frequencies  direction 10 which the furing knob s being tdrned thus

indicated. matches the change in pifch. QW reverse mode also enables

- the operator t¢ zem-geat a Slgﬂﬁl. Operation is simple: if RX

i _ . T frequency is adjusted s¢ that the pitch is the same in both

Figure 13: Féﬁ;?::f;rf:ﬁrg s audio frequency CW mode and CW raverse mode, that will be the target
frequency.

~ CW reverse mode thus provig:les Dpportunities for you to
reduce interference and to rapidly zero-beat a target signal.
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4. Transmission

— FET final section: & world first for Amateur Radio —

iyl R
i USRI 7
o d o L e The TS-9505DX ranks as the world's first Amateur Radio

Focrifd fransceiver to feature POWEr MOS-type FETs (MRF150MP).
{6) AF VBT {in CW mode) ' Nowadays transistor final sections have become the norm,

* There is a VBT circuit in the AF stage, separate from that i yet there remains & persistent demand for vacuum tube
the IF stage, which can also be used to adjust pass hand  fechnology. lnterestingly,’ghe operational characteristics of
width, This is effective against adjacent beat interference 2N FET device are more like those of 2 pentode than of a
2nd noise, improving the clarity of reception. Wemploysa  transisior, The TS-9508DX is thus equipped with an ideal
swilched capacitor filter whose center freguency canheset  final amp, capable of delivering a TX signal of the superior
using a clock signal. : : quality agsociated with tube technology, while at the same
pass band width can be reduced 10 less than 100Hz. ~ fime assuring the convenience, reliability and efficiency of
Adjustments ere maceusingthe AE-VBT controi on the front fransistor technology. ,

—
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1.FET final section (MRF150MP)

For its final amp, the TS-0508DX is equipped with power
MOS FETs (MRF150MP) manufactured by Motorofa.
inmany of today's electronic appliances FETs are replacing
bipolar junction fransistors (BJTs)—clear evidence that the
former are superior. In particular, three reasons can be
identified for choosing an FET device over a BJT device as
the final amp of a transceiver. (T unlike 2 BJT, the FET is not
susceptible to thermal runaway (2) the Negative Feedback
required is lower than that for aBJT: and (3) higher order IMD
characteristics are excellent.

The first advantage of an FET concemns heat. When the
temperature around a BJT rises its collector current rises,
since they are related. This can lead to thermal runaway, in
which the BJT no longer gperates in a linear fashion. An
FET's drain current, however, is in inverse relationship t0
ambient temperature, and thus a runaway situation can not
develop. _ _
Secondly, Negative Feedback is lower with anFET. Whereas
a BJT has a PN base-emitter junction, which generates
considerable noise, no such union is incorporated within an
FET. Consequently, the Negative Feedhack level for an FET
is about one third that of a BJT. :
The thirg advantage of an FET—its excellent high-order IMD
characteristics—derives from the fact that its design en-

' ~ suresgood [inearity between outputs. Some people may feel

it strange that the FET shouid be described as having an
advantage over the BJT in this regard, but there is a reason
for this. Motorola’s own references explain that, while it is

generally believed that an FET has better finearity than a -

RJT, this is only true for small outputs with a bias equivalent
to that of a class A amplifier. According to Motorola's cata,
regarding the 3rdto 71n IMD characteristics the BJT has an
advantage over the FET of 6-7dB. The reason why high-level
IMD characteristics are important for transceivers is that
they can prevent your own transmitted signal from disturb-
ing other stations—especially those operating close 10 your
T frequency-andthisin itself is sufficient to make the FET
attractive, -

inactual fact, even split from 10kHz, the TS-9508DX willnot
cause interference preblems for: local stations (excepting
cases of unaveidable linear distortion). Nevertheless. the
advantage typically enjoyed by the BJT regarding the 3rd
and 5th TMD characteristics has been motivation enough to
work on improving the low-order IMD characteristics of the
TS-9508DX's FET finai section.

First, FET characteristics were matched. The MRF150MP
("MP" stands for “matched pair”) features FETS with
identica! gfs (mutual. conductance). However, even with
equal gfs, there is a discrepancy inVgs (th)—the gate soUrce
voltage at which drain current starts flowing—and this
makes inappropriate the conventional use of a single bias
circuit to apply bias to both FETs, since it would result in an
unbalancad relationship between bias current and gain for
eachFET. The solution wasto provide each FET with iis own
hias circuit so hias current and gain can be bafanced.
Additionally, matching iransformers were developed using

Tefloncoaxial cablefnassure a matching balance on output.
The shield of the coaxial cable is used for the primary
winding, with the center conductor becoming the secondary
winding. Whereas the behavior of @ conventional coil-type
transformer is governed by the way in which it was wound,
with this coaxial-cable design the relationship between
primary and secondary windings is constant, making it
easier to balance the two FETS.

These refinements mean that, at 150W PEP, the 3rd IMD
figure is approximately below -37dB and the ith IMD
product is approximately below —70dB. Thus, even regard-
ing low-level IMD characteristics, the TS-9505DX offers
performance worthy of the finest transceivers. In addition,
high-level IMD characteristics are evenbetter than published
in the specifications. The excellent performance of the TS-
950SDX’s FET final section can best be ascertained by
having local stations act a manitors.

2. Final amplifier

The TS-9508DX’s MRF150MP power MOS-type FETs (total
device dissipation = 300W x ?) are designed so that TX
characteristics are optimum when nomina! output is 150W
(SSB, CW, FSK & FM modes). ‘

Figure14:78-9508DX’s IMD characteristics
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5.0ther Featutes'-

1.Automatic anienna tuner

Like its predacessor, the TS-9505DX is equipped with an
automatic antenna tuner. This is of the preset type, meaning
that once it has been tuned the data is retained in memory,
thereafter, uning is instantaneous. fn afl, there are 3 antenna
juner modes: auto, preset, and manual.
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(1) Auta mode (2) Preset mode _ -
in this mode the transceiver outputs a CW signal of about Oncethetuning datahasbeenstoredinthe CPU,itcanberecalled
40W, enabling the funer tp match the transceiver and  automatically when an Amateur band i selected to set the

antenna automatically. It is useful when. connecting an variable funing capacitors 1o their appropriate preset positions.
antenna to the TS-9503DX for the first time. Once tuning is This time-saving feature assures that matching is completed
complete, the tuner automatically switches to the preset  almost instantaneousty. The T5-950SDX is capable of storing
mods. i oreset data for 11 Amatelr bands. .

When you wish 0 use this mode, you first connect the

antennaand then set the THRU/AUTO switch to AUTO. After  Amateur bands {11) for preset mode

the frequency 18 adjusted and the AT TUNE switch pressed, + 18MHz «7MHz < 18.5MHz  28MHz
hoth the ON AIR and AT TUNE indicators light. These signal « 3 5MHz o 0MHz  *2WMHz * 20MHz
that antenna tuning has sfarted: SWR s lowered, and when .» 3.8MHz o dMHz 24 5MHz

it reaches a value of apout 12 tuning is completed. Trans- _
mission is then enabled. This is repeated for pach antenna  (3) Manual mode
and each band—the position of the variable tuning capaci-  Manual tuning s available if automatic tuning is UNSUCCEss-
+ors being stored in memory— S0 that in the futureitisonly  fulor ptherwise undesirable. When manual mode is desired,
necessary to set the freguency for a particular band to the operator first presses the MENU key and selects menu
ensure instant antenna tuning (preset mode). 408, turning It off. If the AT TUNE switch is then pressed,
During automatic wning, adjusting of the variable tuning  manual tuning can proceed. The operator slowly turns the
 capacitor Is entirely under tne control of the CPU, and the  main encoder and the M.CH/VFO CH contro! while looking at
75-950SDX is automatically set to CW mode with a power the built-in SWR meter to #ind the optimum (minimum SWR)
outpui of 10W in order to protect both transceiver and position. : :
anterna from possible damage. 5 ‘ During manuai tuning, the antenna tuner’s variable capacitor
. \C1is controlied by the main encoder, while VG2 is adjusted
Figure 15: Block diagram of the auiomatic anienna tuner using the M.CH/VFC CH contral. Approximately 8 revolu-
- ( tions of the control is equivalent 10 1/2 revolution of the
variable capacitor {from lowest capacity to highest). When
tuning is completed (SWR s ess than 12, or manual tuning
is deselected), the data is stored. '

gntin ! —iélh:}-._;e_a;'.: - : . ’
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‘ The operation of the automatic antenna tuner is illustrated.
in Figure 10. After passing through the filter unit, the TX
output goes 10 transformers L1and L2 {which have toroidal
| corgs) to detect current and voltage. The current and
‘. ~ yoltage components are then processed by the wave form
! ; generation circuit—consisting of D4, Q1 and D7, Q2—and
- . compared by 1G1 {SN74S574N) to detect the SWR. The two
motors that rotate the variable tuning capacitors respond {0
the duty ratios of the nuises input 10 the No. B contrai input
pins of [C4 anc IC5.Depending on the \SWR value caiculated
. bythe digitai unit's CPU. and on whether the tuner isinpreset
mode or manual mede, the motors are then operated at 2. Large fluorescent display
optimum speed io rotate variable tuning capaciiors yCiand  Thedesignofihe TS-950SDX is based on human engineer-
V(2. ing principies to ensure that the operator has quick access
The SPEED puise signa! output by the digital umit is 1o wide variety of information presented clearly. To this
processed DY Q5 {DTCTIAEK). ampitied by 04 (2SA1204),  endit gmpioys the same jarge fluorescent display featured
and is input to 104 and 1C5 to praduce the conirol pulses. on the previous model.
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(1) Digital bar meter _

During simultaneous dual-frequency receive, the bar meter
now functions as an S meter for the sub receiver.

The 30-dot multi-function meter is arranged horizontally on
three levels, enabfing the simultaneous display of three
ditferent types of information—something that puts itina
different league to analog S meter designs. _

The top leve! acts as an S meter during receive, and as a
power meter during transmission. The middle level can be
gither an SYR meter or a compression lgvel meter during
iransmission (selectable). The third level functions as an S
meter for the sub receiver during reception, and either as an
ALC (automatic level control} meter or as an IC {input
current) meter during fransmission (selectable). Both the
secand and third fevels can be blanked if no display is
required.

The ability to display three types of information via the
digital bar meter is very convenient, providing you with a
fuller picture of the TS-G50SDX's operational status. For
instance, during transmission one can monitor power, SWR
and ALG at the same time, without having to switch hetween
display modes. There is also a peak hold function, making
it easier to gauge a signal's peak level.

(2) IF filter display

As with the pravious modsl, tha TS-950SDX displays the
bandwidth of the selected 8.83MHz and 455kHz filters. To
simplify operation, the choice of IF crystal fitters has been
made dependent on the mode: Thru«-18kHz for SSB mode,
-5 7kHz~500Hz for GW-mode. {Nate that this feature tan be
deactivated via the menu system, allowing free selection of
filters.) Alsc, when the TS-9505DX's M/S select key is used
to control the sub receiver via the main encoder, sub-
receiver filter information is displayed.

(3) Frequency display

 The TS-950SDX provides three separate frequency dis-
nlays: main-receiver frequency in the center, split TX
frequency to right, and sub RX frequency or AF below that.
This arrangement is extremely useful when operating split
. frequencies. :

(4) Memory channel & RIT display

In addition to the operating frequency. the center of the
~ display can provide information on memory channels
(number) and RIT/XIT operation (offset). RIT offset is

displayed in 10Kz steps. During program scan, hold and wait -

data are also displayed automatically.

{5) Analog scale

Continuing in the tradition ofthe T5-830S, 7S-840S and TS-
9505/3D, the TS-950SDX has been equipped with ananalog
scale for displaying frequency data. Full scale range is either
1MHz or 100kHz (selectable).

(6) M.CH/VFO CH dispiay
Foliowing the example of the very pepular VF0-230 | the

TS-950SDX features 6 keys to facilitate VFO and M.CH
operations. Each key top has a green LED to indicate it is
active, and the fluorescent display also provides VEG/MR
information at a glance—this is particularly usefui when

operating split frequencies.

{7) Display colors

To make the large multi-function fluorescent dispiay as
smart and clear as possible, caréful thought has been given
not only to positioning but also to color choice. In all, thres
colors are used: light-blue for the main items, such as
operating frequency; red for function settings and meter
zone emphasis; and yeliow for the sub receiver's frequency
and S meter. Each individual piece of information can thus
he distinguished clearly.

(8) Dimmer

With the introduction of the digital bar meter it has been
possible to do away with incandascent lamp illumination
and the heat associated with it. Instead, the leve! of
illumination can now be freely adjusted, thanks to the
property of fluorescent display devices to respond to
changes in the pulse duty cycle. Using the menu system, you
can adjust the dimmer igvel between 30% and 70% (100%
represents dispiay intensity with the dimmer switched off)
in 5% steps.

3. Construction of the TS-9508DX

The TS-950SDX has been designed to take maximum advan-
tage of recent progress in microprocessor and display technol-
ogy togiveyouthginformationyou needat aglance, andtoallow
you fo access a wide range of functions with unprecedented
ease. The large fluorescent dispiay, the iluminated tactile keys,
and the positioning of the main controls all contribute to this,
reflecting the high priority givento human engineering research.
The panel is of a quiet, dark gray color. Inside, the meticulously
arranged layout positions the power supply, antenna tuner and
other companents to maximize space efficiency. Moreover, the
construction of the chassis supporting the heavier parts—such
a5 the power transformer and heat sink—offers unparalleled
durahility and resistance to shock and vibration.

The dimensions of the unit are (W x H x D) 402 x 141x 400mm
(15-13/16 x 5-9/16 X 15-3/4in), not including projections.

(1) Front panel

To ensure ampie strength, the front panel has heen molded
from reinforced ABS plastic with an average thickness of
Amm (2-3mm is common). The rotating controls, such as
the main VFO dial, have been given a smart metallic finish.
The AGC controlis now a dual concentric potentiometer; the
inner control adjusts key speed. This is handy for matching
your own speed with that of another station when operating
in C\W mode. New keys that provide instant access 10 other
convenient features include FINE, MENU, RX«~SUB, and
M/S. '
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{2) Display _
The mutti-function fluorescent display enables you 1o view a
wide variety of information simuitaneously and thus quickly
grasp operational status. A smoked acrylic dial glass fmproves
visinifity. Also, durability is improved as there is no longer any
nead to replace dial or meter jamps.

{3) VFDs

Far the main and sub VFOs, 2 magnetic encoder designhas been
adopied. First used on the TS-9508 and SD, this replaces the
digital VFO—featured on the TS-940S series —which used a
fight-emitting diode and photo transistor 1o gount pulses
optically.

The magnetic encoder consists of a magnefized drum and a
magnetic sensor arranged in close proximity. The outer surface
of the drum has a mutti-pole magnefic pattern. The sensor
contains a corresponding pattern forming an electrical circuit
whose output is dependent on the rotation of the drum. This
works onthe principle that the applicationof amagneticfield can
reduce electrical resistance in a circuit.

This magnetic encoder has three features that make it superior
v the pravious optical encoder design. First, operation is more
stable since the detector does not include delicate pptical
alements. Second. a fast response time makes it more suitable
for high drum rotation speeds. Andthird, the encoder issmall and
lightweight.

Also. the torque of the main encoder dial can be adjusted {0 suit
your ingividual preference.

" Figure 17: Magnetic encoder

" Magnetic sensor

Elecinical signal
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{4) Controls

To enhance operating £ase, the 75-95080X is equipped viith
ilurninated tactile switches. LEDS inside the mode. function and
other keys enable ingtant verification of current status. For
example, the BAND/KEY arrangement of ten keys is {uminated
when the ENT key is pressed, showing that the 0-9 key
identifications are active and & frequency can be input directly:
when not iluminated, these keys are used for Amateur band
selection. ‘

(5) Intesnal construction

The positioningofthe TS-9503DX’s heavier componenis—such
as the power supply transformer, the final section, and the
antenna tuner—has been arranged s0 that the cverall layout is
a5 halanced as possibie. This spreads the load supported by the
chassis. .

The construction of the chassis fiself is unchanged from the
previous modal; it has been reinforced with angle brackets at
strategic points to ensure ample strength: Ta the ieft, one third
ofthe upper part of the chassis is taken up by the power supply,
wiith the final section i the center and the antenna tuner fo the
right. The partition between tha power supply and final section
is used to strengthen the chassis from front to back. The \ov.er
nart of the chassis NOLUSES 4 PCBs with a bracket placed to°
provide sideways ceinforcement. This arrangerment results in an
ideal cross-shape pattern of reinforcement. The chasisis is then
firmly attached to the lower Gase to-protect it from shock and
vibration. ‘ _

To. protect. the power supply from shock, its transformer
features a tough El core (the stiapes of the laminations are fike

. ihe letters E and 1). Both it and the other main units have been

positionad 10 ma_ximize safety during operation.

(6) FET final section & cnoling
To cool the final section and power supply, the
T5-9508DX is equipped withthe same high-capacity cooling fan

. as the TS-9508 and o), Featuring & brushless DC motor, this

offers quiet, trouble-fres aperation. Durability is further enhanced
by anticipating cooling requirements: the fan is engaged as soon
as fhe transceiver COMMENCes {fransmission.

4. DDS and 1Hz-step tuning .

The TS-505DX employs aDDS (Direct Digital Synthesizer) 10
enahle ultra-fing tuning in 1z steps. : _
The praviously employed PLL system offered coarser tuning in
steps of 10Hz, which was 2 fitie inconvenient for CW and FSK
operations. Withsteps of just 1Hz, however, tuning is s0 smoath
you might think the TS-95050X has an analog VFO.
Exploiting the full potential of the DDS is the nevs FINE switch.

- \hen this is pressed, one revoiution of the main encoder 1s

equivalent to approximaiely 1iHz—ideal for precision tuning in
CW, SSB, and FSK modes. Tha combination of this feature with
5 narrow fitter is handy for CVV cortests, making it relatively
sirmple for you to faiior ine tone you hear for easy listening.

Using only a PLL system 10 adiust frequency requires multiple
Joops, but noise is generated when switching between upper
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joops (every 10kHz or s0). The TS-950SDX, however, can
change frequency smoothly overa gontinuous range of 500kHz.
AndtheDDShas no"lockuptime“—’{heintervalrequiredf.oraPLL
to settle (stabilize) after changing frequency—meaning that

response is immediate, and quiet This difference is appreciable -

for CW break-in and AMTOR applications.

5. General coverage receiver (100 kHz-30 MHz)

The TS-850SDX can receive over a continuousrange stretching
from 100 kHz to 30 MHz. This general coverage allows you 1o
check on band conditions and keep up with world news.

6.0pﬁ0ns
1. SM-230

The SM-230 is a high-performance station monitor—with a
simulianeous dual-frequency receive display function— capable
of further extending the potential and operating ease of the TS-
950SDX. Its band scope {panoramic display) is very convenient
for checking on band conditions and seging how various stations
are dispersed during pile-ups. The 0MHz bandwidth, synchro-
nized oscilloscope and brignt B-inch CRT also contribute to
making the SM-230 not oniy an invaluable asset for communi-
cations suppart, but aiso for generaf use around your stetion.

{1} Band-scope (panoramicdisplay). ... ... .. S
The SM-230's band scope (panoramic display) can monitor
received signals over a maximum bandwidth of =250kHz. Two
other scan widths are available for closer observation, :25kHz
and100kHz. And for all 3 ranges youcan choose gither automatic
or manual control of sweep speed.

Band scope operaticn is illustrated in Figure 19.

Figure 19: Block diagram of band scope
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~ The ramp generator outputs hoth the CRT haorizontal sweep
signal and the sawtocth wave for sweep oscillation. After
adjusting for scan width, the latter signal is input to a diode
aftenuator (to compensate for non-finearity) and from there
applies bias to the variable-capacity diode of the sweep

oscillator VCO. The VCO features a Colpitts oscillator and -

operates from 8.125MHz 10 8.625MHz. with a central frequency
of 8375MHz and a maximum bandwidth of +250kHz. High-

precision components ensure exceptional stability and resis-
tance to temperature drift, as illustrated by Figure 20.

Figure 20: Band scope (panoramic display) center )
frequenty drift

(kHz)

50 (°C),

The frequency sweep signal produced by the VCO is sent
together with the TS-950SDX's IF signal {fo=8.830MHz), which
it frequency corivertsinadual-gate FET mixer. The output is then
processed by a band-pass filter — (a) 455kHz, Hz BW—
extracting just the 455kHz component of the signa Since the
VCO sweeps at 8.125MHz 10 8.625MHz, therange for the F signal
is shifted by 455kHz to 8.580MHz 10 9.080MHz—or in other

~ words, 8830MHz +250KHz.

The IF signa is converted back to 455kHz and is then passedto
an 80dB log amp for lgarithmic amplification. The output then
goes to a diode detector, a vertical amp, and finally the CRT’s

 deflector plate.

Simuitaneos dual-frequency receive display funclion

{2) Simultaneous dual-frequency receive display function
This function facilitates use of the TS-850SDX's marker for
simultaneous duai-frequency receive.

\When the SIM-230 is aperating in band scope mode, the main-
receiver frequency is always displayed in the center of the
screen. |f dual-frequency receive is activated, the sub-receiver
frequency is also dispiayed on screen, as a bright marker, This
makes it easy to verify both frequencies simultaneausly onthe
same display. .

Ag illustrated in Figure 21, the sawtooth wave supplied by the
\CO as a sweep signal is also used as the input for a wind
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comparatat, which compares it with the positional information
of the T5-9508DX's miarker. By piling up this output with the
urnlarking signal sent 1o the CRT, it is possible to disptay the
relative position of the sub-receiver frequency on SCresi. And
since the sawtooth wave is also used as the CRT'S horizontal
sweep 5ignal, the sub-receiver frequency is always displayed
very accurately.

Figure2i: Biock diagsam of the sub-receiver maket

CRT

RAMP GEN

{3)Oscilloscope

Figure 22 illustrates the operationof the SM-230's oscilloscope.
The signal input via the vertical nput BNG passes through an
attenuator to adiust tevel and from there goesto @ vertical pre-

amp.

Aftertne impedance s adjusted with an £ET source follower, the
signatis passed froma variable gain circuit 1o 8 feed-forward
amp for approximately 28dB of amplification. The high-fre-
quency compenent is amptified using an emitter ground return
amp while the pC component is amplified with an OpP amp. The
reslt is 2 broad handwidth with minimal drift frequency
TESPONSEIS DC-25MHz (-3dB), drift is approximatefy 50u2V/°C,
and drift is less than 1% at 50°C.

Figure2?2: Block diagram of oscilloscope
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The pre-amp OUtpuL passes i a vertical final amp and also to

The vertical final amp 1S of a differential push-pul design
gperating on 4100V and providing @ deflection sensitivity of
approximately 10V//div. Since the CRT uses static electricity for
peam deflection, final amp load determines capacity. Thus, the
dasign focus of this amp is fts high-frequency current drive. And
to drive a high-frequency current that is up to 2 times that ofthe

DG bias current, the emitter of the transistor on the current
source side is capacity-grounded driving the base side.

2 MC-90 DSP-compatible desktop a
microphone

The TS-8508DX is equipped 0 provide very high audio quality

during transmission, tharks to the built-in DSP. However, the

wrong choice of microphone can mean that the full potential of

the rig i not realized. That iz why a DSP-compatible desktop

microphone—the MC-20—has been developed for use with the
TS-9508DX. '

* Tne MC-90 features figh-guality cormponents. Supplied with it

ars two interchangeabie heads; one has a flat irequency
response for good overall performance, while the other offers
exceptional clarity and an output level characteristic that peaks
at around 3kHz, making it ideal for DX applications. Thereis also
a 3-position switch On the base to tailor jow-range cutoff

frequency ic suit the operator.

FigureZ3iMC-QD psP-compatihie microphone (opt.)
frequency response

« Head for lozal communications installed
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The Canonplug with which
the MC-80 is supplied
means that it may also be
used for a wide range of
applications besides com-
munications.

| K APPENb j

1 ACC2 Terminal Specifications

The ACC2 connector on the rear panel is an input/ output
terminal for data communicaticns. It is used for RTTY and
packet communications. :




pin assignments of ACC2
terminal seen from the
rear panel

@ Tahle of ACC2 pin assignments

Use

1 |SANO (sub- Audio output during receive is Set
' receiver audio | at afixed level, irrespective of the
| olitput) SUR AF volume control. Output
‘ voltage: over 300mV with termi-

nal impedance of 47kQ large

Number | Name \

signal input reception.

NG \ (no connection)

_MANO (main- | Audio output during receive is set
 receiver audio | atafixedlevel, irrespective of ifie
~output) AF volume control. Qutput volt-
! age: over 300mV with terminal
| impedance of 4.7k, large signa
| input reception.

[ Ground (connect to audic out-
| put shield GND)

L TNG squelch contral for packet

1 communicationsuse.if connected

‘,pqglgétsmcannot be transmitted

Hwhile the squelch is open.”

6 Voltage out- E Approximately 2V DC with S9
put for analog | input. If 2 meter with low input

GND

5 PSQ

-5 meter impedanceis connected, the digi-
tal S meter readings may De

affected.

NG - l(no connection)

8- GND \ Ground
9 PKS Standhy for exclusive terminal
1 use. If standby is used, micro-
phone input is automatically
| switched off anc fransmission

| begins.

10 NC | (no comnection)

11 .. PKD Audio signal input from a
terminal. Operates with 20mV (1
kHz) signal.

12 GND 1 Ground (connect to audio input

1 shield GNO).
13 58 } Normal standby. If grounded,

| transmission begins.

The optional ACC2 plug {part no. EQ7-1351-05) canbe ohiained
through authorized Kenwood Amateur Radio dealers.

2. Remote Function Keypad

The keypad is connected to the terminal on the rear panel and
allows remote operation of some of the keys cn the front panel
runctions that are accessible in this way are. REC-1, REC-2 '
REC-3, PLAY-1, PLAY-2, PLAY-3, CLR, TF-SET, QUICK MEMO
(M. IN, MR), VOIGE {requires optional VS-2 voice synthesizer

unit), i‘;f:l:m
'fl) X . : 3 I
&Y a ®
y—fL T T g
(. =i =
43,3 under the COw&
(1) CLR/TF-SET switch -

The pesition of this switch determines which key designa-
sions are in effect: those on the key tops. or those af the
bottom of each key.
(2)REC/PLAY switch
\When the switch is in the REC position, the key bottom
designations (REC-1 REC-2, REC-3) are in effect, whenin the
PLAY position, the key top dasignations (PLAY-1, PLAY-2
PLAY-3) are in effect. - '
(3) PLAY-H/REC-| PLAY-2/ REC-2, PLAY-3/ REC-3 keys .
These keys are used for recording either CW keying or audio
from the microphane, or attematively for playing back
recorded material. Whether these keys control recording or
playback is determined by the REC/PLAY switch. In the
former case, recording is active as long as a key is pressed;
fhe channel is datermined by key selection. '
(4) CLR/TF-SET key |
;I'he position oé Egis slide s)w'n:ch determines whether it
uncticns as a CLR (key top) or TF-SET (key botto )
(5) VOICE ' el . e
This funictions in the same way as the TS-8505DX’s VOICE
switch. If the optional VS-2 voice synthesizer unit is con-
nected, voice frequency identification is enabled. This can
also be used for playing back recardings of received audio.
(6, TF-SET key
This functions in the same way as the TS-85080DX’s TF-SET
key. It operates as TF-SET when the CLR/TF-SET switch is
(S)rl]i ?LR; and operates as CLR when the switch is set to TF-

(T)QUCK MEMO keys

These function in the same way as the T5-95050X's QUICK
- MEMQ keys:
sMNkey
Stores current operating status in one of 5 channels.
o MR key
Recalls data stored in Quick Memory. Channels can
. be selected using the M.CH/YFO CH control.
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3 RTTY (Radio Teletype) & AMTOR (Amateur Microprocessor Teleprinter Over

Radio)
T5-85050%
Antenna

Transmitler

EXT 5P or
ACC2s#3pin

R weyer

EXT 50 jack REMOTE conneclor

ACC2 connestor PHONE PATCH OUT

| BECEN.E : _ - _ Press the FSK key to match mods.

‘ s “ Data mode is active when the DATA indicator lights.

First. the RTTY device is connected 10 the ACG2 connec- Note that when the FSKkey is- pressed, the letter “R”
tor on the rear panel. : - {first letter of “RTTY") is heard over the speaker in

© connection to ACC2 conneclor on Tear panel - ~ Morse code; this is the Morse announcement function.

Turn the tuning controi te select the frequenty'. inFSK -

g i,_———»‘ RTTY tesomn” Sanes. ' mode, the funing knob can be turnad slowly in steps of
- 10Hz (one revolution i approximately 10kHz). Ultra-fine
tuning is possible if the EINE switch is furned on: each

Mz
" The M.CH/ VFO CH contro! can be used to change the
“frequency insteps of 1kHz 10 10kHz (in kHz units). Other
© controls that can be used 0 selact a frequency are the

ATTY 1ermina: AF input

Euhnectidn to H_TrY terminal on rear panel
“Qkeys (for direct input).

CHANGING RECEIVE TONE
‘The FSK receive 10ne is get at 2125Hz (HIGH). However,
i can be changed to 1275Hz (LOW).

Grounz

| Use the MENU key to change the FSK receive tone.
4 Turn the power on while pressing the MENU key.

2 Select menu #58 using the MCH/ VFC CH control. The FSK
receive tone can be checked in the sub-receiver frequency
display. :

3 UUsethe UP/ DOWN switchto select gither 2125 (HIGH) ar 1275
(LOW).

4, Press the MENU key again to complete ihe se.iection.‘

E Turn the transceiver's power gwitch on. Frequency etc.
will be displayed on the front panel.

21 Adjust volume with ihe AF volume contral.

Note: When using the ACC? connector, volume is fixed
irrespective of the position of the AF control. 7

[3. Select the desired band using the band keys. -

Ky s E v A4 L oo ’ o
M—du.": -AAHAMMAu.-‘-um&EMJﬂ-m-m. e ik L a s s St ar

R termiral grount ' step is then THz and cne ravoittion is approximately .

1MHz UP/DOWN switch, the ENT key and the O through -
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4 Packet Communications (AFSK)

“Packet communications” refers o a method of transferring data using the keyhoard of a compuiter instead of a microphone or keyer.

-

TS-65080%

AFSK OUTH

Antennz

MG

r F%ﬁ.l PKSJ

GND

= o o S

GND

S depeogaEon 88D
SESrspesanany AR
gegoocoaniay’ oo

aaaaaa

1 [
r saL J"—‘_SOL {ACCZ terminat}
I ]

Personal compuler

EXT SP or ACC2 terminal

rAUDID N J———l
|

L

OD@©® ea 1 e
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& ° i@ e

® Equipment- -

Besides the transceiver, @ TNC (terminal node controller)
and a personal computer (with communications software)
.. are required. DT

® Modulation frequency

Since a variety of frequencies are used by different TNCs,
attention must be paid to the AFSK frequency of the
particular TNG in use, otherwise, the correct operating
frequency may prove elusive. Follow the terminal’s instruc-
tion manual to ensure that the correct settings are made
“pefore commencing transmission. '

@ ACC?2 connector

The packet communications equipment should first be
connected to the ACC2 connector on the rear panel.

Connection to ACC2 connector on rear panel

TN stando,
TNC mod stalion output

TNC GRE

TNG AF 1nput
5 Squelsn output 1 TNC

)

|connect as Necessary

1
EXT SP jack REMOTE connectar

ACC2 connector

5. Computer Control

By connecting the optional IF-232C interface to the ACCH
connector, a personal computer can be used to control the
TS-950SDX as outlined below. For further details, refer to
the optional Commiand Reference hooklet, available through
authorized Kenwood dealers.

PHONE PATCH OUT

® Table of ACC1 pin assignments

Number | Name
1 GND

Use

Ground (connect to signal fine
GND).

Serial data output from the trans-
ceiver to the computer. Negative
logic. - ‘

Serial data input from the com-
puter to the transceiver. Negative
logic.

Flow control signal from the com-
puter to the transceiver stopping
trangmission when the computer
is not ready to receive TX data.
Positiva logic.

Flow control signal from thetrans-
ceiver to the computer stopping
transmission when the transceiver
is not ready to receive RX data.
Positive logic.

{no connection)

2 TXC

3 RXD

4 CTS

9 RTS

— 31—




Functions & features agcessible via computer control

TY/RX selection

Model number check

Memory input

Memory channe! readout

Mode selection | J

 Mermory channel selection

Meter signal output

R. Connection to an External
Reference Oscillator

Frequency accuracy and stability can be enhanced w'&h a
high-precision reference signal {1Vp-p, 10kHz).

rNotes:

1When using the EXT INPUT ferminal, switch the
REFERENGE OSCILLATOR selecior o EXT.

2 Do not use the F. ADJ trimmer.

3 Switch the SO-2 temperature—compensated crystal

- pscillator's SO/0SC selector to 0SC.

Meter selection. meter value readout

Switching microphone's LiP/DOVWN on or off

Filter selection

Transceiver status readout

gub-tone irequency selection

Switching XIT on or off
Switching VOICE on
VEO A, VFO B. memory TX/ RX selection

Slope tuning handwidth selection and readaut
Syaitching SCAN on of off -

Switching RIT on or off
| RIT# XIT trequency UP and DOWN

1 UFO A VOB or sub-receiver frequency selectionand readout

RIT/ AT clear

Pitch selection

gwitching IF command on or off -

Switching FLOCK onand off or readout
Switching AIP on and off
VBT bandwidth selection and readout

Switching data modg on or off J

Switching SUB on or off and TF-W on or off

DRS CW message playback

A=A

o

* ©
ki
R 000, 8 O,

—— =

=T &

SEFERENCE OSCILLATOR
.selecior

- Switeh the SO/ 0SG selectar 10 07 -

s 50 g\ DEC

|

Fep,
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7 Simultaneous Use of Internal & External Keyers

A sterea jack is used to connect the remote function keypad and external keyer to the rear pane! connector, as iliustrated.

L Ineige rear panel

f Kz.2z2d fine
]/\_o__.__-d'é_“w External kayer
Open (facz; setting)

Eanr

Ground

Using a 3.5mm stereo plug and jack, it is possible to hook up both the internal electronic keyer and an external keyer for
simultaneous use, as illustrated.

Move wirz “-271 CN2E 10 CN25
Dotted line indicates user-supplied hardirafe_
External keyer E
|
N - | A ;
Ground
350mm g (viewad with .2rcase removed
: £able oo, B-pin DIN cable
Caution: , _ Connectors ... ACC1 on both master and slave
When the 3.5mm stereo plug connecting both internal An optional Tm transfer cable with 6-pin
and external keyers is inserted into the remote function DIN plugs can be obtained through Autho-
keypad jack, the transceiver will enter TX mode for an rized Kenwood Amateur Radio dealers.
instant. Because of this. either switch-off break=in-or |~~~ -~ -6-pin-BIN-plugs-are-alse -available-sepa-
select a mode other than CW when inserting the phug. rately as a spare part.

6-pin DIN cable ...Part no. E30-3047-05

8. Split-Frequency Transfer Function 67PN plug.....Part no. £07-0654-05

[fthe TS-850SDX is connected to another transceiver compat-

ible with Kenwood’s fransfer function—such as a second TS- Pin assignments

950SDX or a TS-8508, TS-6908, or TS-450S— it is possibleto Terminal 1 Use Terminal 2

transfer frequency ang mode data from one {the master)tothe T , T -

other {the slave). This is useful if the operator wishes toreceive 1 GND Signal ground GND

simultaneousty with two rigs; it also ensures accurate operation

for two-man contest teams. 2 X0 TX data RXD

The connection is made between the transceivers ACCH 3 RXD RX data TXD

comnectors using a cable with 6-pin DIN plugs. As illustrated, the

TYD/ RXDand CTS/ RTS pairs are both crossed inside the cable. 4 CTS TX enable RTS
° @ 5! RTS | TXrequest CTS

—C———w———= == 4t 6 NC (HO connection) NG
: “—_—-:::::::ﬁlug vigwed from the front) : :

4-wire shielded cable

Example: T$-9508DX to T8-0508DX transfer

§-pin DIN cable (optional or cusic—-"ade)




9. Options

TL-022/TL-922A HF Linear Amplifier*

The TL-022/TL-922A COVErs al Amateur bands, 160m
through 10m* (except for the three WARG bands), in S5B,
CW and RTTY modes. This class ARz grounded-grid linear
amplifier employs twin EIMAG 3-500Z power tubes to
assure reliable and economical performance. Note that it
operates with semi break-in but not full break-in.

“Nodel TL-22A, available orly in the USA, does not cover the 10m
hand.

FEATURES : ‘
o Twin EIMAC 3-500Z high-performance {ransmitiing ubes
o Class ABe grounded-grid circuit
o Excellent IMD (intermodutation products distortion) char-
acteristics
o Blower turn-off defay circuit N
o Adjustable threshold level ALG circuit
. # Two large, easy-to-read meters

SPECIFIGATIONS )

Freguency range: 18—2.0MHz, 3.5— 40MHz, 7.0—7.3MHz, 14.0—14.35MHz,

910—2145MHz, 28.0—28.7MHz (ot TL-822A)

Modes: 558. CW. RTTY

Drive power: 80W or more {or full output

RE input power: SSB= 2D00W PEP, CW. RTTY= 1,000W DC

Circuilry: Class ABz grounded-grid lingar ampiifier

Inpu! impedante: 5012

Qutput impedance: 50— 7582

Cooling: Forced air

Fan molor delay stop lime: 140 £30 seconds

ALC; Negative going adivstabie thresnold -BY DG max. putput (typical)

Tuhes: 2 x 3-500Z {optional) - }

I;gwﬁeorHrequirements: 120/220V, 2BA, 50/60Hz: also, 2920/240V. 144,
' z

Dimensions (W x H x D). 390 x 190 x 407mm (15-3/8- « 7-12 ¥ BNy

Weight: 31 {B8ID. 6oz}

$p-050 External Speaker

Like the SM-230 station monitor,
the SP-50 is designed to match
the TS-9505DX in size, colorand
appearance. This high- quality
speaker featuresa panel made of
* reinforced ABS plastic and anex-
panded metal speaker grilt to
Jimprove tone quality.

SPECIFICATIDNS

Speaker diameler. 100mm (4 in)

Input power {max.); 1.5W (3.0W)

impedance: BL2 Frequency response: 160Hz—TkHz

Filter cut-off frequency: LOW A00Hz (-3dB); HIGH1 3kHz {- 3dB) HIGHZ
12kHz (-3dB); HIGH + HIGr2 800Hz (-3dB)

Filter atlenuation: -60B/ OCT :

Dimensions (W x H x D): 180 x 141 x 300mm {7-1/16 x 5816 %
~ 11-'3/16in) {Projections not included)

Weight: 2kg (4lb. 707) approx.

SW-2100 SWR/ POWER Meter
Convenient for base station use, the SW-2100—with built-
in coupler— has e S .
selectable BMS &
and SWR/POWER |
meters.

- Unit
The DRU-2 allows transmis-

SPECIFICATIONS

Dimensions (W x Hx Dg; 208 x 66 x 85mm (8-3/16 x 2-5/8 x 3-3/8in)
Weight: 850 (1lb. 140z .
cannectot: M type (50-239)

impedance: 50— 52Q

Frequency range: 18—30MHz

Maximum through power. 2000W/PEP

Inseriion loss: Less than 0.3d8

Residual SWR: Within 12

Power measurement range: 0 200w, 0— 2000 W

Power measurement accuracy: 18—30 MHz, 10% (full scale)
Minimum power for SWR measurement; 30W approx.

DRU-2 Digital Recording

sion voice recording using 3
audio memories—2 of 8 sec-
onds, one 6f 16 seconds—for
SR, FM and AM calling. You
can operate it from the re-
mote function keypad (RM-1). It can also be programmed,
using the menu system, tor continuous recording of the
raceived signak, thus aflowing the operator to replay the last
8-ar 16-second segment should confirmation be needed.

MC-60A Deluxe Desktop

Microphone (50kQ/50002)
Featuring a buili-in pre-amplifier,”
this high-quality communications
microphone has a zing tie-cast
base to provide extra stability. The
MG-B0A is also equipped with PT T
and LOCK switches, UP/DOWN
switches, an impedance selector
switch, and an B-pin connector.

MC-B0 Desktop Microphone {70052)
The MC-80 is an omnidirectional
electret condenser Microphong us-
ing an 8-pin connector. Featured
are anUP/ DOWN frequency switch,
volume adjustment for output fevel,
PTT and LOCK switches, and &
built-in pre-amplifier.

MC-85 Multi-Function Desktop
Microphone (700Q) :
Built-in audio level compensation
distinguishes the MC-85, a un-
directional electret condenser mi-
crophone with three output selec-
tions, audio level compensation cir-
cuit, Yows-cut filter, level meter, 8-
pin conneciar, PTT and LOCK
switches.

MC-43S Hand Microphone (500<2)
The MC-43S is a dynamic hand mi-
crophone with both PTT and UP/
DOWN switches. (8-pin)




PC-1A Phone Patch Controller 10. Specifications y

H * T8-85080%
(AVBIIa_b'B .Uﬂly where phOi'lB patch i J3E (5581 AV (CWy, AGE (AN T3E (P, FID (F5he
operation is legal) Heniny el i - i ]
H PAENWNDD rrcnE PATEH SONTROLLTA HEw A Anienna impedance _ Win Antennd Tungr 20 - 15000 (1.9 - 2BMH2 barey
FCC Part 68 reg1stered A SR USA, CARATA type 120V AL = 1t -
&= T S T pe X GEKERAL tve 1207220V AC = 10% T
v = 20T ol EROPE lype - 2300 A% 100 -
A S S H UK. AUSTRALIA dype 120/240V AC = 10% Tt
a Power . Recelve (ng stgnal} 1100
X H ! Transmit (Maz.) BSOWY R
iF-232C interface Unit o e —
Frequency stability 0 5% 10-6 {—10°C ~ +50°C} -
Dimensians (W x H x D} {Projections hol ingluded) 402 » 141 > 400mm (15B3 - 555 %1575 weness
i Welight 23kg {50 71 b}
160m hand 1B B17H B3 %0 185772 OMHZ
8am hapd 151038712 OMHz
4%m band 70107 1747 3K
30m hane . 101 10 10 15WHz
Freguency range 20m band 14 0 to 14 35LHz
17m hand 18,068 to 1B 1EEMHZ
15m band . 21.0 10 21 450H;
12m.band 24 BY Io 2& 49%1Hz
10m batd 28.0 % 29 7MHz
. | Outpul power {wilh auta 55B,CW,FEK.FM 150W PEF —
£ | anlenna uner n "THAU"} | AM A
£ 55E Balanced moguiaion T
. | wegulalion ™ Aeactance mocutanon "
AW Low level moduizhion_
Spurious radiation Less 1han_—40d8 B
Carrial suppression tdore 1han 5008 -
Unwanied sidehand suppression Trequency: 1kHz) Mare than 308 o
imum deviation [FM) Weie Less than % 5kH2 Naro:. Less dhan £ 2 Sek:
Frequency response (SSB) 100 to 2100Hz fvanatie) T
HS-5 Deluxe HEdehOﬂBS (BQ) XIT variabie t2nge +9 B
Microphone imped 2503 10 6000 -
{(Monaural) LS

HS-6 Small Headphones (12.5Q)
(Monaural) : T

YK-88CN-1 270Hz CW Filter for
8.83MHz IF

YG-455CN-1 250Hz CW Narrow
Filter for 455kHz 1F &

LF-30A Low-Pass
Filter

TS50, CW, FSK, AM

Nuadruple conversion system

Circuitny Wiin FR Tuple conversioh syslem
' Sub | 558, W, F5% Double conversion sysiem

Freguency range

108kH2 10 3DHz

Hain

15t 73 DSKIK2, Png. B BAMHz. 3rd 455kHz. dih 1D0vh:

- Sub

1si 40.055MHz. 2na. 10 G35MHz

§ (Maingu) |G - TAIKHE

Less thiin 2 5uv

558, LW, 150kHz ~ 490kHz

Les Inan ia4

FSK, (at 400kH2 — 1.6271.705"*" MHz

Less than 4p¥

| 10d8 §-+HMN) [ 7521 7057~ ~ 20MHz

Less Ihan [ 2.V

1.g65 than 25V

Senslilvity ' “100%Hz ~ 150kHE
| (Main) AM (at | 150kHz — 480Kz

Less han 10,V

11248 5+ H{N} | 480kHz — 1.E2/4.705" "~ MH2

Less than 32,4

1.52/1.705*"" ~J0MH2

Less 1han 2 GV

Fiain-F¥-(al

. | 1240 SINAD) 2EMHZ 2 30MHE Less than 0 bV
g| ’ 559, CW.W, FSK More inan 2 4kH? { - 63B). Less Inan 3 Akkz i~ 5008,
P | Ml L CW-N TAore nan 500Hz (- BOB) Less than G00H7 | - 6006 |
' Seiettivy AW Hore 1ngn BkHz { - BdB). Lesg tnan 15kH2 { - G04B:
— FM More [nan 12kH2 { - GB). Less 1han 24kHz { - 5005
(‘ Sub SSB, Cw-W, FEK Mare than 2 2kKz | - 608). Less than 4_.8kHz ( - 50CB
EW-H ore {han SH0Hz (- 68B). Less than 2KHz { - 5008}
Jtnage ralla Hore 1han BOGR {1 § - J0MHE)
IF rejeclion More than 7008 (1 8 ~ 30MHz)
Hoich iliter i More than 45d8
AIT variable range =9 99kHz
[100kHz — 150kH2 Less 1han 6 3V
squelch | 558, CW, ok [ lessthenlbd
censifivity | FSK, AM kHz - 1.62/1.705"**MHz | 55 than 10,V
[MainfSub) | 1,621 3057~ ~ 30K Less than 0 5.%_
Tem | 28HHz - 30MHz Less (han 0 320Y
Augio aulpul power -+ 15W (B 21 10%.distarhany
Audio eutpel % Lt
SM-230
| Powet requi 4 120220/240V AC = 10%. 50fB0Hz (120V (o USA and Canade)
Seneral ' Pawer consumplion . —
jons (W H~ D} 260 » 141 » 400mm {10-1/4 5906 « 15.-34In)
. Weighl 7 Skg {161L o2y :
T | Erequency range . Y8~ 150MH?
Monitor Senxitivily Belics tnan idbmrd {1 B~ 30z d1dGmedw (30 - 15014Hz |
I i powef 2w PEP {1 8 - 30MHz)_100W PEP (30 - 150MHr

i Inpul cenlet lreq

8 83MHz

Bany sEapE .rl_npm sensHivily

Bener Ihan 10pVimsithy

Scan witth + 25kHz.* = 100K * 250kHz. swichable = 10%
Dsiifalor frequency 1000Hz and 1575Hz | + 10%)
Two-1ane
G | fuipw! vollage Smyrms & 20%
—_ [output impes . ewn
. Delleciion sensitivity 10mY - 10Wdw (3 ranges wih line ady
Gericat  Lingul mped T TmSef oress
amplilicr Frequency 1Espasse . 1C - i0MHz T
. Max. inpul volizge 500Vp.p or 250V (DC 4 AC peak)
) WHz -~ 1 < ) ]
Sweep ticuil Iaw::v 2 — 1D0KI42 (< tEnges waln finp 3
Syne, system Syncnromized sween

*Furope Type *"Belgum Type **"USA Type

Thp equipment meels or Exceeds puthsnec: spegifications
Speciauons a°¢ Subjict 10 Change cRnoul okce Oe 10 20

vances n [pEnoclons

KENWODD recerves W ngni 1o add or daiete modgls or products winout nonice 16 Mantan 1S Compettve postion m IRe ma' 2!

Broducts mchuge? o (Ris caialng are products that were 2 od

n of KERWOOD s oroduct hne as of the daie of fhus prmbking



