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Trademarks and Copyright

Material in this document copyrighted © 200, 2010Clifton 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 thez1203Adue to defective parts or workmanship(if purchased as an

assembled unit)free of charge (postpaid). You must send the unit ayour expense to Clifton

Laboratories, but we will pay return shipping # 1 E&AO0T T , AAT OAOT OEAOGE xAOOAT O
defects caused by your incorrect assembly or use of unauthorized parts or materials or

construction practices.

What is not covered: If the Z1203Ais 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 norClifton Laboratories acessory
equipment. The use of acigtore solder, watessoluble 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 Iss 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 auproducts. Any such
repair or replacement is the responsibility of the customeZlifton 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 Z1203Aoperates with a usersupplied DC power supply of 12 to 14 VoltsThe Z1203A5 O

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

one side of theZz1203Ahas +12V on it If inadvertently connected to a receiver or similar device,

excess current may flow and damage the receiver or other devick O EO OEA OOA0O6 0O OAOD

ensure that theZ1203Ais properly connected to the remote active antenna and the receiver

The Z1203Ahas no eplaceable fuses; rather a selfesetting polyfuse limits short circuit current to
approximately 200 mA.

The Z1203Ais designed to be used only withieceive-type power levels It should not be usedo
inject DC voltage into a transmitting systemTransnit power levelsmay damage thez1203Aor
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 damaggnhe user alway 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 ing@ and that under no circumstances shoulg
the Z1203A be connected to a remote antenna or preamplifier or used when there is a possibility ¢f
nearby lightning.
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General Information and Specifications

Description
The Z1203A Active Antenna Power Coupler povides a way to couple or inject DC power into a
AT AGeAl AAAT A OF AO OiF bBi xAO OAI T OFAcHAAEednd Oh OOAE

ANTENNA CTRL MAX 200mA

0 v

Curron l.uomomss. Clifton VA USA
wwwcliftonlaboratories.com

V-RE‘C'E"_WEB. CACTIVE  TXPWR  DCIN

The Z1203Ahas two RFconnections

1 ACTIVE ANTENNA the port to be connected to the device requiring remot@ower. This
port hasthe RF signal from the active antenna plus®power on itwhen the output is
enabled The shell is connected to the enclosure and hence the ground stud.

1 RECEIVER the port to be connected to the receiverThis port hasRF signal ancho DC
voltage.lt is isolated from the enclosure and ground.

In addition, the Z1203A hagower input and control connectorsand a ground stud

1 DCIN? astandard5.5/2.1 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.
f TXPWRCTRLOEA :pc¢mo! 60 $# 1 O00ODPOO O OEA OAiIi 1T OA AA
be turned on/off through this port, a standard RCA connector.uthper JP1on the printed
circuit board selects between two control modes:
0 Mode 1 Ground on theTX PWR CTRport enables the output; +12V on the control
port disables the output To bypass the ontrol feature and enable theoutput at all
times, selectMode 1and make no connection to the control connector
0 Mode 2 +12V on the TX PWR CTRL port enables the DC voltage output; ground on
the control port disables the output.
1 Ground Stud A 4-40 threaded connector with
thumb nut for station ground.

DC powerinput to the Z1203Ais indicated bythe green
LEDunderOEA £0T T O PAT AT 860 OG0/ 7
power on/off switch.

EO
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Specifications

Parameter Value |

Dimensions (Width, Depth, HeightApprox 3.7% 4E  B2ingh®s, 95mm x115mm x
42mm) powder coated, silk screenexieel enclosurgexcluding extesions for
BNC connectors, DC power connecfeetand LED Weight approx 8 ounces
(225 grams).

DC Ratings Voltage not to exceed 15V, negative to grour@lrrent to remote device not to

exceed200 mA Current consumption approxX25maA plus currentgpplied to
remote device

Maximum RF Power The Z1203A is designed to be used with typical receiver power levels and sl

not be used to inject DC voltage into a transmitting circuit.

Frequency Range

20 KHz; 30 MHz; usable t@0 KHz 100 MHz

Insertion Loss

1.0 dB typical over rang20 KHz; 30 MHz not to exceed 2 dBver this
frequency range.

Protective
Measures

Gas trap on active antenna input; reverse voltage protection; automatic rese
overload fuse and overoltage MOV

Typical Insertion_oss versus Frequency

The figure below shows the measuredompositeinsertion loss for aZz1203ADC Power Coupler and
Z1501C Active Antennaver the frequency range 10 KHz to 100 MHidog frequency horizontal

axis). Due to component tolerance and assemblyractices, 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.

4 EANSOnulusvdl AAOA A Oof tBebplbt idaritifiexiieidata 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.)

CH1I AR Toa HAG .5 dB» REF -15 dB 2:-1.8843 dB
38.6836 697 | 783 MHz
2
]
Cor /-’— — | -‘-\__5
i 2N
1 LT
T
START 18 kH= STOP 188 HMH=z
H STIMULUS val
1 1L.297 939 kH=z -.9281 dB
2 38.636 697 785 MHz -1.88453 dB
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Improvement in Relay Switching Time with Active Pull Down

4EA pgmo! EO ANOEPPAA xEOE O! AOEOA 0011 $i1x106 xEI
Active Antenna port when the TX PWR CTRL input is in disable mode. (Thsistance is connected

after the RF isolation circuitry so it only shunts DC Active pull down dischargesfilt er and bypass

capacitorsin the remote devicefaster than simply switching the DC source intdnigh impedance

disconnect modeFor remote devices with an input disconnect relay (such as Clifton Laboratories

Z10040Band Z10042ANorton amplifiersand its Z1501D Active Antenna) the faster the DC supply

011 OAcCA Al AAAOG Ai xi h OEA OETI OOAO OEA OEIi A OANOEOA,
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 theti A’ OANOEOAA O OxEOAE OEA OAiI T OA
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 €w.

Tek Run: 10.0kS/s Hi Res
I

| |
1

T+

"Relay in Safe Mode\ 11.5r1s
1@ —T00us
C2 High
[ 138V
1 Relay|in Operate Mode
L2 Low
—200mv
:DC Supply Voltage
@
E |
Chi 100my — Chz S.00vV  MS.00ms ChZ © 7V 2 Dec 2000
Z100408 Norton Amplifier Input Relay Release to Safe Mode Time Tatas

When the Z10040B is powered through a Z1203A (configured for Mode 1 contriol this example,
although the same results hold for Mode 2 as wgllthe relay is placed into safe mode 3.6 ms after
OEA AEOAAT A AT i TATA EO AOORODGAAEAT: OERc! PpQ MAACHOA
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down feature thus provides a significant improvemenin the time required to switch to safe mode
over simply removing DC voltage from the Z10040B

Tek Rur: 10.0k5/5r Hi Res
I

| ]
[ 1

RelaymSafeMode HH;A:BBmS
: 1@ 3./ ms
r C2 High
[ T 13.8 Y
s Relay|in Operate Mode T
. CZ Low
—200my
L 1 TX PWR CTRL Voltage
r 1| Disable Output
L T
: n
250 Enable Output T ]
Ch1 T00my ~ ChHZ S.00vV  MS.00ms ChZ 7 1.7V 2 Dec 2000
Z10040B Norton Amplifier Input Relay Release to Safe Mode 1504 0%

Time--Powered Through Z1203A w/ Active Pull Down (Mode 1)
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Installation and Use

Receiver Level Only Not for Transmitting Powetevels

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

OET OI Ah O1T AAO 11 AEOAOI OOAT AAOGh AA AT 1T AAOAA O A
Transmitting into the Z1203A will cause damage that is notavered 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 almos inevitably be of analog, not switching,

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

Pbi xAO O0O0PPI U O AA OOAA xEOE Al AAOEOA AT OATT A AA]
QST, p 34, September@®1. The complete text of this article is available on the American Radio

2A1T AU |, A A ¢ Ghhdp@wwwiil.orgitis/Did/pdf/0109031.pdf

Common Mode Choke

In many cases, noise from compers, 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 activdenma 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 shouldtake the following safety precautions:

1. Do not operate the Z1203A when there is a risk of lightningDisconnect the remote active
antenna or remae preamplifier cablefrom the Z1203A.

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

Do you need Remote Power Control?

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

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

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

has relay disconnect upon power ofFEAAOOOA O | AO AT AO # DAEO®OAntenna AAT OAOQI
and its 210040Bsnf Z10042ANorton amplifier s), removing DC voltage places the remote device in

OO0AZEAS 11T AR OAAOAETI ¢ OEA AEATAA 1T &£ AAi AGA AOA O1
nearby transmitter. The guidelines for deciding whether remote power control is necessary are:

You do not need remote power control if:

1 If you are a shortwave listener and do not transmit.
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91 If you are an amateur radio operator but use low power (10 watts or leg

i 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 antennasSufficiently far is
difficult to define categorically, but separation between the acti® 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 wilke determined by the control
voltage available from your transceiver.

If you do not need to use remote power contrglset jumper JP1 for Mode TP2 should be disabled.
No connection need be made to the TX PWR CTRL port to place the Z1203A into contind@ds
power enable.

Setting the Mode Jumpex

Remote power control configured by moving a jumpe(P1)i T OEA : pgmno! 80 DOET OAA
to one of two positions Mode 1and Mode2) T - T AA ¢h EOI PAO *0¢ DAOI EOO
Obo6 OA OEjonpér estings dre@asily reconfigurable if your plans change.

y £ TAAAOOAOUR OAIT OA OEA &£ 060 OEAAO 1 AGAT OAOAxO
printed circuit board. * 01 PAO *0p EO 11 AAOAA T AAO OEA Ww#" 80 AOI
transistor Q1.Jumper JP2 is located near the back of the printed circuit board.

Mi OA AT Asdd&doddedfor both JP1 and JPZo remove the shunt, pull it up with long nose
pliers. * 0 lBuM@ may be placed in either of two positions to seledflode 1 or Mode 2, as detailed
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in the illustration and table below.) £ O oi1 Ob
i AT £ *

A b
Ol EPPETI ¢ EO 1101 1 I

E

A

The mode and jumper summary below is reproduced on a card attached to the insidetloé
pcmmo! 30 O B Al OAOS

TX PWR CTRL Operating Modes.
. TX PWR AA
JP1 Position CTRL Output? Comments
- No Yes Use Mode 1:fi
o Connection remote control is
"JP Low Yes not desired or
1@ m Voltage/Short where the
Circuit transceiver
Mode 1 +13.8V No provides +13.8Von
transmit.
~ o No No Use Mode 2 where
° Connection the transceiver
A c | Low No provides ground on
o} m Voltage/Short transmit. 10K pull-
&l Circuit up may be needed.
Mode 2 +13.8V Yes See JP2
JP2 Position
10K Pull up is not Disengage JP2
? =) enabled. Jumper is in unless needed.
00 storage pasition
1 —a rd
| 10K Pull up is engaged. Use withMode 2
a2 P2 when pull up is
GD required.

Connection where Remote Power Control is not used

The figure below shows the typical connection when remote power control is not usedn this

configuration, Mode lisselected. T AT 11T AAOETT 1T AAA AA 1 AAA O1 OEA
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 sai the disengagedposition, with the red
jumper block stored by pushing it onto one pin only.

| £ Al 6O0OAh EAZA£ OEA :pcmo! EO O AA OOAA xEOE
auxiliary receiver input port, never to the transmitting antema connector!

p>
O
@)
>\
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Z1203A

ACTIVE TXPWR DCIn
ANTENNA CTRL Max 200mA

O Q O O 13.8V DC Power
Supply

RECEIVER

CUFTON LpBORATORIES, CIiftgn WA USA
Loty o cllftunlaburatnrlesmnm GI\ D
Heavy wire or braid to the
| station ground point
Receiver or Active Antenna or
Receiver Input of Remote
Transceiver Preamplifier

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 ControlA 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 amplifiewhen
the transceiver is placed into transmit mode, the keying output changes stat&he most commonly
used keying outputs, and tle associated Z1203A modes are:

Transceiver Action when in| Transceiver Action Z1203A Mode Jumper to | Comments
TransmitMode when inReceiveMode | be Used
Outputs a +12V control Open circuit or ground | Mode 1
signal
Takes a control line to +12V Mode 2
ground
Takes a control line to Open circuit, not Mode 2 Enable jumper JP2 to
ground affirmatively asserted provide pull up during
at +13.8v receive.
7EAT ET -TAA ph OEA :pgmo! 30 100P0OO EO AT AAT AA AU
CTRL line aul disabled by a positive voltage neathe 13.8V supply level If the transceiver
provides ground on transmitand +B.86 I 1 OAAAEOAR EO I AU AA AEOAAOI U

TX PWR CTRL line.
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However,sometransceivers do not affirmatively assert +B.8V on the control line during receive
Rather, the control line is held near ground on transmit and allowed to disconnect or float upon
receivee) T OEEO AAOAR OEA : plkt-upoesidiobshdultl keAkm@bledli pm+ 1 EI

Typical Setup with Remote Pasv 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:

T 4EA +0 EAO jIDPOETTAITUQ AT ! OgEI EAOU 2t& )1 OO

does not have transmitted power upon it and hence is well suited for connection to the
cpemo! 80 2%# %) 6 %2 DI 008

T 4EA +080 +%9 /54 AIT1007T1T TETA CIAO 11 x xEAI
the Z1203A to be used in Mode.lHowever, the K3 does not include a pulup resistor on

the KEY OUT control lineRather, the KEY OUT line floats during receiver, @EA : p¢mao! 6 O

internal 10K pull-up resistor must beenabled by JP20 ensure the Z1203Aenters operate
modewhen the K3 is in receive.
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