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ANTENNA MATCHING UNITS

THE BASICS

BY MARK, M0IEO.



What are the key things we need from an Antenna Matching Unit?

Able to transform from a high impedance to a low impedance and vice versa. 

Able to tune out any reactance present and present a purely resistive load to the transmitter. It is probably 

because of this "tuning" ability that the device is commonly known as an "Antenna Tuning Unit". 

Able to match both balanced as well as unbalanced lines to the rig. 

Includes an impedance noise bridge as an aid to setting up while off the air. 

Includes an S.W.R. indicator as a monitor while on the air. 

Constructed of components to present as little loss to the transmitter output power as possible. 

Includes an antenna switch which earths unused antennas and has a position to disconnect and earth all 

connected antenna systems. 

Includes a dummy load to facilitate tuning and loading of the rig off the air for test purposes.



WILL AN ANTENNA MATCHING UNIT (AMU) MAKE 

YOUR ANTENNA  A GOOD ANTENNA?

NO!

AN AMU WILL NEVER MAKE A BAD ANTENNA GOOD, IT WILL ONLY MAKE THE RADIO SEE A 50 OHM

IMPEDANCE. 



AMU’S FALL INTO TWO 
CATEGORIES

Manual Automatic



ANTENNA MATCHING UNIT

OR

ANTENNA TUNING UNIT

Remember we said a couple of slides back that the matching unit will tune out reactance 
to leave a purely resistive load, another word for resistance is?

IMPEDANCE



LET’S LOOK AT WHAT IS 

INSIDE A MANUAL AMU.

MFJ 971 Manual AMU



A few pointers on using an MFJ 971.



Set Transmitter and 
antenna capacitors 
to mid point.

Tune to white noise on 
band of choice.

Rotate Inductance 
switch until you find 
the loudest setting

Set your transmitter to 
below 10W and the 
mode to either AM, FM 
or CW, then key the 
mic.

Now adjust the 
transmitter and 
antenna for lowest 
VSWR.



Some older units may not have all the bells and whistles, but may offer other benefits.



INSIDE AN 

AUTOMATIC 

AMU



Looks nice but there are problems with the Mac200 



You build an antenna for the 20m band which has a feed point impedance of 75 
Ohms, what would you expect the VSWR to be?

1:1

1.5:1

2:1

2.5:1

Answer 1.5:1

Question.



If you answered 1.5:1 in the last question, could you safely expect your AMU to 
show the radio a 50 Ohm load with that antenna?

Yes

No

Answer Yes, you could.



Another variant of the Automatic AMU is the SGC230, Antenna Coupling Unit

These units are designed to be placed at the Feed Point of the antenna.



SGC230 ACU

Although designated an Antenna Coupling Unit, this is one of the 
most effective Automatic Matching Units on the market.

Originally designed as a coupling between the radio and the back 
stay of a yacht’s rigging, using the back stay as the radiating portion 
of the antenna and the yacht’s Zinc Anode as the earth.

The manufacturer claims that with only 24 feet of wire as the radiator 
element and the same length as the earth, the SGC 230 will find a 
resolution for any frequency between 1.8MHZ and 30MHz

The trick with these units is to start tuning at low power, i.e. less then 
10Wand build up to the maximum power (200W on this unit) in steps.

As with all Auto AMU’s, you will need a constant power supply to run 
the SGC230 which means you will need to run a separate 12V supply.

Being as the ACU is located at the feed point of the antenna it is 
ideally placed to handle long wire antennas, but could just as easily 
handle di-pole antennas or even balanced line fed antennas.





Another advantage of this type of tuner is that it has a 200 slot 
non volatile memory.

Once the tuner has seen a frequency and resolved the VSWR 
the Coupler will memorise the solution. If you move away from 
the frequency to another in the same band or even on a 
different band, when you return to the original frequency, key 
the mic and speak, the Coupler will retune to the original 
solution within a half second.

The initial tune may not always get the best resolution for your 
antenna, however you can force the unit into a retune which 
will generally improve the resolution. In my station I have used 
this unit on Verticals, balanced wire antennas and long wire 
antennas and it has always found a good match without fail.



Here you can see an SGC 237 (inside a 

waterproof casing) at the base of my 9m 

vertical antenna.

At HF frequencies, as long as the distance 

between the live and the earth is less then 1:20th

Lambda, there shouldn’t be a problem with 

Impedance of the feed point.



LDG Z11 Pro II Automatic Tuner

Popular and surprisingly well priced

Easy to use generally well behaved although 

you may need to force a retune as not 

always the best solution in first tune, simply 

press and hold the tune button for a couple 

of seconds will generally find a better match.

Can be run using 8 X AA cells held in a 

purpose made tray over the top of the 

latching relays.

Beware, failure to keep a check on the 

batteries will cause irreparable damage to 

the latching relays.

Popular with FT857 and FT897 owners and field day users



So, we have looked at basic tuners

But what if you want to use

Serious Power



The Dentron Super Tuner

Rated at 1Kw, the Dentron 
will handle most antennas

Note the ceramic turrets 
for connecting wire 
antennas or balanced line



Made by Linier Amp UK, the True balanced Super Tuner

Production of this unit was ceased in early 2006, mainly due to the price, a couple of pence 
short of £1,200! DON’T TELL THE WIFE!!



Quality indeed, the vanes on those capacitors are Sterling Silver, not electroplated.



Rated at 2.5Kw, this is a 
true balanced tuner.

There are no coaxial 
outputs on the back as 
it’s balanced line only.

As you can see from the 
picture, the only coaxial 
connection is from the rig 
to the tuner.

If you use one of these at 
anything above 100W, I 
would recommend that 
you make use of the bolt 
marked GND, Earthing is 
crucial and I don’t 
recommend daisy chain 
earth either, use a 
dedicated earth.



Strictly speaking this is a 

linier amplifier, but in point 

of fact it is basically an 

AMU with advantages.

Used in exactly the same 

way as an AMU, you 

select the band you are 

working on then plate 

and load in the same way 

as any other AMU until 

you are matched to your 

antenna.



The MFJ Super Hi-Q Loop Tuner

Abandon hope all ye who fail 
to heed this warning!



The idea behind this AMU (or more correctly termed a 

control head) is that it will tune the MFJ 1786 and 1788 

series Magnetic Loop antennas. 

Motorised capacitors in the antenna housing are 

powered using the braid of the coax feeder

Extreme care is needed both in the siting of this antenna 
and in the tuning of the antenna. Remember that 
Magnetic loop antennas are extremely Hi Q antennas and 
as such, over exposure to RF is possible. Always have the 
antenna high enough that you can’t look directly into the 
antenna loop and suitably sites so that no one can touch 
the radiating metalwork during transmission, these are 
potentially dangerous antennas and must be treated with 
respect!



How about AMU’s as a built in unit?

Many of today’s rig’s have an Antenna Matching Unit built in

BUT are they any good?

The first question to ask yourself is how much did the manufacturer 

spend on the AMU?

Radio’s are designed to fit into a specific sector of the market, 

manufacturers spend a lot of money looking at what’s on the 

market and what is included in the competition. 



Another factor will be that if the manufacturer spends more on 

the AMU, will it place the rig in the next highest sector of the 

market, this could lead to a radio with an outstanding AMU but 

an inferior receiver or transmitter, that would be a marketing 

disaster!

Often the manufacturer will make a decision to sacrifice the 

quality of the AMU and improve the receiver in order to gain the 

advantage in the given market sector.

An example of this is seen where a manufacturer builds a rig 

costing in excess of £1,300, but supplies a microphone costing 

less then £13.00, that’s just 1% of the cost of the radio.

Apply the same logic to a built in AMU and cost at 10% of the 

rig’s value, you are looking at a component that costs £130.00



One of the best built in AMU’s on the market can be found in the

Elecraft KX3



The KX3 is priced at £1,299 

as a kit, the AMU is an add 

on unit priced at just 

under £270 makes the 

tuner approximately one 

fifth of the rig value, and 

for it’s size very efficient! 

Other radio’s with a good 

quality AMU are Kenwood 

TS480SAT, TS480HX and the 

TS2000 range. Icom IC7300 

and Yaesu FT857/897 

when used in conjunction 

with the ATAS120 antenna.



Buying Second Hand

Sometimes buying a second 

hand unit can make good 

sense, but do make sure you 

have the opportunity to 

thoroughly inspect it first. If 

possible, take the lid off and 

look for signs of flashover on 

the capacitor vanes or burn 

marks on any printed circuit 

boards, does it smell burnt? 

Buying from a dealer should 

give you at least a 3 month 

guarantee.

Flashover

Burn marks

Moisture 
damage



Prices for the units you have seen tonight.

MAKE AVAILABILITY PRICE

SGC230 Only available second hand now Seen on Ebay for £500

MFJ 971 Still available new Dealer Price £200, 

Dentron Super Tuner Only available second hand from USA
$105 + shipping and import 

duty

LDG Z11 Pro 2 Still available new. Prices vary from  £199

Linier Amp Balanced Tuner only available second hand Bargain at £510

MFJ Super Hi-Q Loop Tuner
Only available with Loop Antenna 

New
£600.00

SGC Mac 200 Still available new Dealer Price £330

SGC 237 Still available new Dealer price £400



Is there an alternative to using an AMU?

Well yes, there will always be alternatives, Comet produced an antenna called 

the CHA250B, this was basically a 23’6’’ vertical radiator attached to a very 

large 50 Ohm Resistor at the base and was claimed to work from 80m all the way 

to 6m without an AMU.

Or you could use a di-pole antenna cut for the frequency you want to transmit 

on, using the formula 143/f (in MHz) to give an overall length then divide that by 

two to give the length of each leg of the dipole, so as an example if we wanted 

to transmit on say 7.100MHz it would be 143/7.100 = 20.140m which divided by 

two gives 10.070m for each leg. If you are of an age and still work in feet and 

inches then substitute the 143 for 468 to get the imperial equivalent.



Thank you for watching this presentation.

No Antenna Matching Units were harmed during the making of this 

presentation.

Mark Sanderson, M0IEO.
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