
½мнло! 
!ŎǘƛǾŜ !ƴǘŜƴƴŀ tƻǿŜǊ /ƻǳǇƭŜǊκ5/ LƴƧŜŎǘƻǊ 

Assembly and Operation Manual 

 

 

 

Revised 14 September 2010 

Clifton Laboratories 

7236 Clifton Road 

Clifton, VA 20124 

(703) 830 0368 

www.cliftonlaboratories.com 

  



Z1202A Construction and Operations Manual Page 1 
 

Model Z1203A Active Antenna Power Coupler 

Revised 14 September 2010 

(c) 2009, 2010 Jack R. Smith d/b/a/ Clifton Laboratories. 

 

Trademarks and Copyright 

Material in this document copyrighted © 2009, 2010 Clifton Laboratories.  All rights reserved.  It is 

provided to allow the Z1203A purchasers to maintain their equipment and such other purposes as 

may not be prohibited by law.   

Warranty 

This warranty is effective as of the date of first consumer purchase.   

What is covered: During the ninety (90) days after date of purchase, Clifton Laboratories will 

correct any defects in the Z1203A due to defective parts or workmanship (if purchased as an 

assembled unit) free of charge (post-paid).  You must send the unit at your expense to Clifton 

Laboratories, but we will pay return shipping.  #ÌÉÆÔÏÎ ,ÁÂÏÒÁÔÏÒÉÅÓȭ ×ÁÒÒÁÎÔÙ ÄÏÅÓ ÎÏÔ ÅØÔÅÎÄ ÔÏ 

defects caused by your incorrect assembly or use of unauthorized parts or materials or 

construction practices. 

What is not covered: If the Z1203A is purchased as a kit, this warranty does not cover correction 

of assembly errors or misalignment; repair of damage caused by misuse, negligence, or builder 

modifications; or any performance malfunctions involving non-Clifton Laboratories accessory 

equipment.  The use of acid-core solder, water-soluble flux solder, or any corrosive or conductive flux 

or solvent will void this warranty in its entirety.  Whether purchased as an assembled unit or as a kit, 

also not covered is reimbursement for loss of use, inconvenience, customer assembly or alignment 

time, or cost of unauthorized service. 

Limitation of incidental or consequential damages: This warranty does not extend to non-

Clifton Laboratories equipment or components used in conjunction with our products.  Any such 

repair or replacement is the responsibility of the customer.  Clifton Laboratories will not be liable for 

any special, indirect, incidental or consequential damages, including but not limited to any loss of 

business or profits. 

Under no circumstances is Clifton Laboratories liable for damage to your  equipment 

connected to the Z1203A resulting from use of the Z1203A, whether in accordance with the 

instructions in this Manual or otherwise.  
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Safety Information 

The Z1203A operates with a user-supplied DC power supply of 12 to 14 Volts.  The Z1203AȭÓ 

purpose is to couple this DC voltage to an active antenna over a coaxial cable.  By design, therefore, 

one side of the Z1203A has +12V on it.  If inadvertently  connected to a receiver or similar device, 

excess current may flow and damage the receiver or other device.  )Ô ÉÓ ÔÈÅ ÕÓÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÔÏ 

ensure that the Z1203A is properly connected to the remote active antenna and the receiver. 

The Z1203A has no replaceable fuses; rather a self-resetting polyfuse limits short circuit current to 

approximately 200 mA. 

The Z1203A is designed to be used only with receive-type power levels.  It should not be used to 

inject DC voltage into a transmitting system.  Transmit power levels may damage the Z1203A or 

equipment connected to it, or both. 

 

Although the Z1203A has several protective features, these are intended to reduce, not prevent, 

damage from catastrophic events, such as nearby lightning damage.  The user always remains 

responsible for following good engineering practices with respect to antenna design, installation, 

lightning protection and grounding.  Clifton Laboratories recommends that remote antennas be 

disconnected from the Z1203A except when actually in use and that under no circumstances should 

the Z1203A be connected to a remote antenna or preamplifier or used when there is a possibility of 

nearby lightning.   
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General Information and Specifications 

Description 

The Z1203A Active Antenna Power Coupler provides a way to couple or inject DC power into a 

ÃÏÁØÉÁÌ ÃÁÂÌÅ ÓÏ ÁÓ ÔÏ ÐÏ×ÅÒ ÒÅÍÏÔÅ ÄÅÖÉÃÅÓȟ ÓÕÃÈ ÁÓ #ÌÉÆÔÏÎ ,ÁÂÏÒÁÔÏÒÉÅÓȭ :ρυπρC Active Antenna.   

 

The Z1203A has two RF connections: 

¶ ACTIVE ANTENNAɂthe port to be connected to the device requiring remote power.  This 

port has the RF signal from the active antenna plus DC power on it when the output is 

enabled. The shell is connected to the enclosure and hence the ground stud. 

¶ RECEIVERɂthe port to be connected to the receiver.  This port has RF signal and no DC 

voltage. It is isolated from the enclosure and ground. 

In addition, the Z1203A has power input and control connectors and a ground stud: 

¶ DC INɂa standard 5.5/2.1 mm coaxial power connector. DC power is supplied to the 

Z1203A through this connection. A maximum of 200 mA may be sourced to the remote 

device. 

¶ TX PWR CTRLɂÔÈÅ :ρςπσ!ȭÓ $# ÏÕÔÐÕÔ ÔÏ ÔÈÅ ÒÅÍÏÔÅ ÁÃÔÉÖÅ ÁÎÔÅÎÎÁ ÏÒ ÐÒÅÁÍÐÌÉÆÉÅÒ ÃÁÎ 

be turned on/off through this port, a standard RCA connector.  Jumper JP1 on the printed 

circuit board selects between two control modes: 

o Mode 1: Ground on the TX PWR CTRL port enables the output; +12V on the control 

port disables the output. To bypass the control feature and enable the output at all 

times, select Mode 1and make no connection to the control connector.  

o Mode 2: +12V on the TX PWR CTRL port enables the DC voltage output; ground on 

the control port disables the output. 

¶ Ground Stud: A 4-40 threaded connector with 

thumb nut for station ground. 

DC power input to the Z1203A is indicated by the green 

LED under ÔÈÅ ÆÒÏÎÔ ÐÁÎÅÌȭÓ Ȱ0/7%2ȱ ÌÅÇÅÎÄȢ 4ÈÅÒÅ ÉÓ ÎÏ 

power on/off switch.  
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Specifications 

Parameter Value 

Dimensions (Width, Depth, Height) Approx.  3.75έ Ȅ 4.5έ Ȅ мΦ62 inches, (95mm x 115mm x 
42mm) powder coated, silk screened steel enclosure, excluding extensions for 
BNC connectors, DC power connector, feet and LED.  Weight approx.  8 ounces 
(225 grams). 

DC Ratings Voltage not to exceed 15V, negative to ground.  Current to remote device not to 
exceed 200 mA.  Current consumption approx.  25mA plus current supplied to 
remote device 

Maximum RF Power The Z1203A is designed to be used with typical receiver power levels and should 
not be used to inject DC voltage into a transmitting circuit.  

Frequency Range 20 KHz ς 30 MHz; usable to 10 KHz - 100 MHz 

Insertion Loss 1.0 dB typical over range 20 KHz ς 30 MHz; not to exceed 2 dB over this 
frequency range. 

Protective 
Measures 

Gas trap on active antenna input; reverse voltage protection; automatic resetting 
overload fuse and over-voltage MOV.   

 

Typical Insertion Loss versus Frequency 

The figure below shows the measured composite insertion loss for a Z1203A DC Power Coupler and 

Z1501C Active Antenna over the frequency range 10 KHz to 100 MHz (log frequency horizontal 

axis).  Due to component tolerance and assembly practices, this performance should be regarded as 

typical, not guaranteed.  The plot scale is 0.5 dB/division with the center horizontal graticule line 

(identified with the w symbol at the left) indicating -1.5 dB.  

4ÈÅ ȰN Stimulus valȱ ÄÁÔÁ ÁÔ ÔÈÅ ÂÏÔÔÏÍ of the plot identifies the data markers, their associated 

frequency and the insertion loss at that frequency. (The particular piece of test equipment used to 

collect this data uses spaces to separate 1,000 units. Hence 38.636 697 707 MHz is more often 

displayed as 38.636697707 MHz.) 
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Improvement in Relay Switching Time with Active Pull Down 

 

4ÈÅ :ρςπσ! ÉÓ ÅÑÕÉÐÐÅÄ ×ÉÔÈ Ȱ!ÃÔÉÖÅ 0ÕÌÌ $Ï×Îȱ ×ÈÉÃÈ ÓÈÕÎÔÓ Á ÌÏ× ÖÁÌÕÅ ÒÅÓÉÓÔÁÎÃÅ ÁÃÒÏÓÓ ÔÈÅ 

Active Antenna port when the TX PWR CTRL input is in disable mode. (The resistance is connected 

after the RF isolation circuitry so it only shunts DC.) Active pull down discharges filt er and bypass 

capacitors in the remote device faster than simply switching the DC source into high impedance 

disconnect mode. For remote devices with an input disconnect relay (such as Clifton Laboratories 

Z10040B and Z10042A Norton amplifiers and its Z1501D Active Antenna) the faster the DC supply 

ÖÏÌÔÁÇÅ ÂÌÅÅÄÓ ÄÏ×Îȟ ÔÈÅ ÓÈÏÒÔÅÒ ÔÈÅ ÔÉÍÅ ÒÅÑÕÉÒÅÄ ÆÏÒ ÔÈÅ ÒÅÍÏÔÅ ÄÅÖÉÃÅ ÔÏ Ó×ÉÔÃÈ ÔÏ ȰÓÁÆÅȱ ÍÏÄÅ 

where the input is disconnected. Safe mode is intended to prevent damage due to strong RF signals 

when the remote device is used in conjunction with transmitting equipment, such as a typical 

amateur radio installation.  

To demonstrate the improvement the tiÍÅ ÒÅÑÕÉÒÅÄ ÔÏ Ó×ÉÔÃÈ ÔÈÅ ÒÅÍÏÔÅ ÄÅÖÉÃÅ ÒÅÌÁÙ ÉÎÔÏ ȰÓÁÆÅȱ ÏÒ 

disconnect mode, Clifton Laboratories Z10040B Norton Amplifier is used as an example. 

The oscilloscope capture below shows that if power is simply removed from the Z10040B Norton 

Amplifier, approximately 11.5 milliseconds elapses between power removal and the protective 

input relay switching to safe mode.  This measurement is taken with a diode isolated DC power 

supply to simulate the effect of a regulator providing isolation to reverse current flow. 

 

When the Z10040B is powered through a Z1203A (configured for Mode 1 control in this example, 

although the same results hold for Mode 2 as well), the relay is placed into safe mode 3.6 ms after 

ÔÈÅ ÄÉÓÁÂÌÅ ÃÏÍÍÁÎÄ ÉÓ ÁÓÓÅÒÔÅÄ ÏÎ ÔÈÅ :ρςπσ!ȭÓ 48 072 #4RL line.  4ÈÅ :ρςπσ!ȭÓ ÁÃÔÉÖÅ ÐÕÌÌ 
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down feature thus provides a significant improvement in the time required to switch to safe mode 

over simply removing DC voltage from the Z10040B.   

  



Z1202A Construction and Operations Manual Page 8 
 

Installation and Use 

Receiver Level Only ς Not for Transmitting Power Levels 

It is critical to remember that the Z1203A is intended to operate with receive signal levels and 

ÓÈÏÕÌÄȟ ÕÎÄÅÒ ÎÏ ÃÉÒÃÕÍÓÔÁÎÃÅÓȟ ÂÅ ÃÏÎÎÅÃÔÅÄ ÔÏ Á ÔÒÁÎÓÍÉÔÔÅÒ ÏÒ Á ÔÒÁÎÓÃÅÉÖÅÒȭÓ ÏÕÔÐÕÔ.  

Transmitting into the Z1203A will cause damage that is not covered under the warranty and may 

also damage any remote equipment to which it is connected. 

Power Supply Quality 

Noise on the DC power supply may be coupled into the remote active antenna or remote 

preamplifier .  A low noise power supply, which will almost inevitably be of analog, not switching, 

design, should be used.  An excellent discussion of the care required in designing a low noise DC 

ÐÏ×ÅÒ ÓÕÐÐÌÙ ÔÏ ÂÅ ÕÓÅÄ ×ÉÔÈ ÁÎ ÁÃÔÉÖÅ ÁÎÔÅÎÎÁ ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ Ȱ4ÈÅ !-2!$ !ÃÔÉÖÅ ,& !ÎÔÅÎÎÁȟȱ 

QST, p 34, September 2001. The complete text of this article is available on the American Radio 

2ÅÌÁÙ ,ÅÁÇÕÅȭÓ ×ÅÂ ÓÉÔÅ at http://www.arrl.org/tis/info/pdf/0109031.pdf . 

Common Mode Choke 

In many cases, noise from computers, switching power supplies and other electronic devices can be 

picked up in the radio room and carried over the coaxial cable braid to the active antenna, where it 

couples into the active antenna input. A common mode choke installed near the active antenna can 

be beneficial in reducing this type of noise. For more details, consult the Z1501C Active Antenna 

manual. 

Grounding, Disconnecting and Lightning 

Although the Z1203A has protective measures incorporated in its design, a nearby lightning strike, 

let alone a direct hit, will cause damage to the Z1203A and equipment to which it may be connected.  

You should take the following safety precautions: 

1. Do not operate the Z1203A when there is a risk of lightning.  Disconnect the remote active 

antenna or remote preamplifier cable from the Z1203A. 

2. When not actually using the Z1203A, disconnect the remote active antenna or remote 

preamplifier cable from the Z1203A. 

Do you need Remote Power Control? 

Before using the Z1203A, decide whether you will use the remote power control feature.  Remote 

power control enables the Z1203A to remove DC voltage from the remote active antenna or 

amplifier when a control signal from a transceiver or transmitter is applied.  If the active antenna 

has relay disconnect upon power off ÆÅÁÔÕÒÅÓ ɉÁÓ ÄÏÅÓ #ÌÉÆÔÏÎ ,ÁÂÏÒÁÔÏÒÙȭÓ :ρυπρD Active Antenna 

and its Z10040B snf Z10042A Norton amplifier s), removing DC voltage places the remote device in 

ȰÓÁÆÅȱ ÍÏÄÅ ÒÅÄÕÃÉÎÇ ÔÈÅ ÃÈÁÎÃÅ ÏÆ ÄÁÍÁÇÅ ÄÕÅ ÔÏ ÓÔÒÏÎÇ 2& ÓÉÇÎÁÌÓ ÔÈÁÔ ÍÉÇÈÔ ÂÅ ÉÎÄÕÃÅÄ ÂÙ Á 

nearby transmitter .  The guidelines for deciding whether remote power control is necessary are: 

You do not need remote power control if: 

¶ If you are a shortwave listener and do not transmit. 

 

 

http://www.arrl.org/tis/info/pdf/0109031.pdf
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¶ If you are an amateur radio operator but use low power (10 watts or less) 

¶ If you are an amateur radio operator transmitting > 10 watts up to 1.5 KW output if your 

active antenna is located sufficiently far from your transmitting antennas.  Sufficiently far is 

difficult to define categorically, but separation between the active antenna and the 

transmitting antenna of 150 feet (45 meters) or more is usually adequate. 

You should consider using remote power control if your installation does not meet one of these 

three categories.  In this case, the choice of Mode 1 or Mode 2 will be determined by the control 

voltage available from your transceiver. 

If you do not need to use remote power control, set jumper JP1 for Mode 1. JP2 should be disabled. 

No connection need be made to the TX PWR CTRL port to place the Z1203A into continuous DC 

power enable. 

Setting the Mode Jumpers 

Remote power control configured by moving a jumper (JP1) ÏÎ ÔÈÅ :ρςπσ!ȭÓ ÐÒÉÎÔÅÄ ÃÉÒÃÕÉÔ ÂÏÁÒÄ 

to one of two positions, Mode 1 and Mode 2.  )Î -ÏÄÅ ςȟ ÊÕÍÐÅÒ *0ς ÐÅÒÍÉÔÓ ÅÎÁÂÌÉÎÇ Á ρπ+ ȰÐÕÌÌ 

ÕÐȱ ÒÅÓÉÓÔÏÒȢ "ÏÔÈ jumper settings are easily reconfigurable if your plans change. 

)Æ ÎÅÃÅÓÓÁÒÙȟ ÒÅÍÏÔÅ ÔÈÅ ÆÏÕÒ ÓÈÅÅÔ ÍÅÔÁÌ ÓÃÒÅ×Ó ÓÅÃÕÒÉÎÇ ÔÈÅ :ρςπσ!ȭÓ ÅÎÃÌÏÓÕÒÅ ÔÏÐ ÔÏ ÁÃÃÅÓÓ ÔÈÅ 

printed circuit board .  *ÕÍÐÅÒ *0ρ ÉÓ ÌÏÃÁÔÅÄ ÎÅÁÒ ÔÈÅ 0#"ȭÓ ÆÒÏÎÔ ÁÄÊÁÃÅÎÔ ÔÏ ÔÈÅ ÌÁÒÇÅ ÐÏ×ÅÒ ÔÁb 

transistor Q1. Jumper JP2 is located near the back of the printed circuit board.  

 

MÏÖÁÂÌÅ ȰÓÈÕÎÔsȱ are provided for both JP1 and JP2. To remove the shunt, pull it up with long nose 

pliers.  *0ρȭÓ shunt may be placed in either of two positions to select Mode 1 or Mode 2, as detailed 
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in the illustration and table below. )Æ ÔÈÅ ÐÕÌÌ ÕÐ ÆÅÁÔÕÒÅ ÉÓ ÎÏÔ ÕÓÅÄȟ *0ςȭÓ ÓÈÕÎÔ ÍÁÙ ÂÅ ÓÔÏÒÅÄ ÂÙ 

ÓÌÉÐÐÉÎÇ ÉÔ ÏÎÔÏ ÏÎÅ ÏÎÅ ÏÆ *0ςȭÓ ÐÉÎÓȢ 

The mode and jumper summary below is reproduced on a card attached to the inside of the 

:ρςπσ!ȭÓ ÔÏÐ ÃÏÖÅÒȢ 

 

TX PWR CTRL Operating Modes. 

JP1 Position 
TX PWR 

CTRL 
AA 

Output?  Comments 

Mode 1 

No 
Connection 

Yes Use Mode 1: if 
remote control is 
not desired or 
where the 
transceiver 
provides +13.8V on 
transmit. 

Low 
Voltage/Short 
Circuit 

Yes 

+13.8V No 

Mode 2 

No 
Connection 

No Use Mode 2 where 
the transceiver 
provides ground on 
transmit. 10K pull-
up may be needed. 
See JP2 

Low 
Voltage/Short 
Circuit 

No 

+13.8V Yes 
JP2 Position    

 

10K Pull up is not 
enabled. Jumper is in 
storage position 

Disengage JP2 
unless needed. 

 

10K Pull up is engaged. Use with Mode 2 
when pull up is 
required. 

 

Connection where Remote Power Control is not used 

The figure below shows the typical connection when remote power control is not used.  In this 

configuration, Mode 1 is selected.  .Ï ÃÏÎÎÅÃÔÉÏÎ ÎÅÅÄ ÂÅ ÍÁÄÅ ÔÏ ÔÈÅ :ρςπσ!ȭÓ 48 072 #42, 

connector, as Mode 1 defaults to continuous DC voltage output for an open circuit on the TX PWR 

CTRL connector.   

When operating with Mode 1, jumper JP2 should be set to the disengaged position, with the red 

jumper block stored by pushing it onto one pin only. 

/Æ ÃÏÕÒÓÅȟ ÉÆ ÔÈÅ :ρςπσ! ÉÓ ÔÏ ÂÅ ÕÓÅÄ ×ÉÔÈ Á ÔÒÁÎÓÃÅÉÖÅÒȟ ÉÔ ÍÕÓÔ ÂÅ ÃÏÎÎÅÃÔÅÄ ÔÏ ÔÈÅ ÔÒÁÎÓÃÅÉÖÅÒȭÓ 

auxiliary receiver input port, never to the transmitting antenna connector! 
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Connection Where Remote Power Control is used 

It is not possible to provide detailed connection instructions for all the possible connection 

arrangements involved in using Remote Power Control.  A few guidelines and an example should be 

sufficient to explain the concept. 

Almost all transceivers have a keying output, usually used to control an external amplifier.  When 

the transceiver is placed into transmit mode, the keying output changes state.  The most commonly 

used keying outputs, and the associated Z1203A modes are: 

Transceiver Action when in 
Transmit Mode 

Transceiver Action 
when in Receive Mode 

Z1203A Mode Jumper to 
be Used 

Comments 

Outputs a +12V control 
signal 

Open circuit or ground Mode 1  

Takes a control line to 
ground 

+12V Mode 2  

Takes a control line to 
ground 

Open circuit, not 
affirmatively asserted 
at +13.8V 

Mode 2 Enable jumper JP2 to 
provide pull up during 
receive. 

 

7ÈÅÎ ÉÎ -ÏÄÅ ρȟ ÔÈÅ :ρςπσ!ȭÓ ÏÕÔÐÕÔ ÉÓ ÅÎÁÂÌÅÄ ÂÙ ÅÉÔÈÅÒ ÇÒÏÕÎÄÉÎÇ ÏÒ ÏÐÅÎ ÃÉÒÃÕÉÔÉÎÇ ÔÈÅ 48 072 

CTRL line and disabled by a positive voltage near the 13.8 V supply level.  If the transceiver 

provides ground on transmit and +13.86 ÏÎ ÒÅÃÅÉÖÅȟ ÉÔ ÍÁÙ ÂÅ ÄÉÒÅÃÔÌÙ ÃÏÎÎÅÃÔÅÄ ÔÏ ÔÈÅ :ρςπσ!ȭÓ 

TX PWR CTRL line. 
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However, some transceivers do not affirmatively assert +13.8V on the control line during receive.  

Rather, the control line is held near ground on transmit and allowed to disconnect or float upon 

receive.  )Î ÔÈÉÓ ÃÁÓÅȟ ÔÈÅ :ρςπσ!ȭÓ ÉÎÔÅÒÎÁÌ ρπ+ ÏÈÍ pull-up resistor should be enabled. 

Typical Setup with Remote Power Control 

The figure below shows how an Elecraft K3 transceiver might be used with the Z1203A and remote 

power control. 

 

Several points of interest should be noted: 

¶ 4ÈÅ +σ ÈÁÓ ɉÏÐÔÉÏÎÁÌÌÙɊ ÁÎ !ÕØÉÌÉÁÒÙ 2& )ÎÐÕÔ ÔÈÁÔ ÃÏÎÎÅÃÔÓ ÔÏ ÔÈÅ +σȭÓ ÒÅÃÅÉÖÅÒ ÃÉÒÃÕÉÔ.  It 

does not have transmitted power upon it and hence is well suited for connection to the 

:ρςπσ!ȭÓ 2%#%)6%2 ÐÏÒÔȢ 

¶ 4ÈÅ +σȭÓ +%9 /54 ÃÏÎÔÒÏÌ ÌÉÎÅ ÇÏÅÓ ÌÏ× ×ÈÅÎ ÔÈÅ +σ ÉÓ ÉÎ ÔÒÁÎÓÍÉÔ ÓÔÁÔÅ ÁÎÄ ÈÅÎÃÅ ÃÁÌÌÓ ÆÏÒ 

the Z1203A to be used in Mode 1.  However, the K3 does not include a pull-up resistor on 

the KEY OUT control line.  Rather, the KEY OUT line floats during receiver, so ÔÈÅ :ρςπσ!ȭÓ 

internal 10K pull -up resistor must be enabled by JP2 to ensure the Z1203A enters operate 

mode when the K3 is in receive. 


























































