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Trademarks and Copyright

Material in this document copyrighted © 200, 2010Clifton Laboratories. All rights reserved. It is
provided to allow the Z1203B 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 thez1203Bdue to defective parts or workmanship(if purchased as an

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

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

construction practices.

What is not covered: If the Z1203Bis 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 accessory
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 loss of use, @@nvenience, 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 productsAny 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 circumstan ces is Clifton Laboratories liable for damage to your equipment
connected to the Z1203B resulting from use of the Z1203B, whether in accordance with the
instructions in this Manual or otherwise.
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Safety Information

The Z1203Boperates with an external transformer providing a source of current limited and

overload protected AC power. The Z1203B converts the AC power to an adjustabié power

supply of 10 to 24 Volts. Thez1203B8 O D OODPI OA EO O1 AT OpPI A OEEO $# Ol
over a coaxial cable By design therefore, one side of theZ1203Bhas +12V on it If inadvertently

connected to a receiver or similar device, excess current may flow and damage the receiver or other

device ) O EO OEA OOGA08 O OA ORi203BisphodriEcOnectéd to thelirem@ie© A OE A O
active antenna and the receiver

The Z1203B has no replaceable fuses; rather a self -resetting polyfuse limits short circuit

current to approximately 400 mA.

0AOO T & OEA :pcmo" 50 OAEAOU AAOGECT EO T OMOI T AA PO
NOTsubstitute a transformer without these essential safety measures.

The Z1203Bis designed to be used only witlieceive-type power levels It should not be usedo

inject DC voltage into a transmitting systemTransmit power levelsnay damage th&z1203Bor
equipment connected to it, or both.

The Z1203B has an adjustable voltage output that must be set to match the requirements of the
connected equipment. Excessive voltage output may damage connected equipment.

Although the Z1203Bhas several protective features, these are intended to reduce, not prevent,
damage from catastrophic events, such as nearby lightning damagehe user alwaysremains
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 theZ1203B except when actually in useand that under no circumstances shoulc(iJ
the Z1203Bbe connected to a remote antenna or preamplifier or used when there is a possibility
nearby lightning.

—
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General Information and Specifications

Description
The Z1203B Active Antenna Power Coupler provides a way to couple or inject DC power into a
AT AgeAl AAAT A O1 AO O bDPi xAO OAI T OheridsAdiveAAOh OOAE

Antennas.

The Z21203B has two RFconnections

1 ACTIVE ANTENNA the port to be mnnected to the device requiring remote power 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 stggNC
connector)

1 RECEIVER the port to be mnnected to the receiver This port hasRF signal ancho DC
voltage.lt is isolated from the enclosure and ground(BNC connector)

In addition, the Z1203Bhaspower input and control connectorsand a ground stud

1 DCIN? astandard5.5/2.1 mm coaxial powerconnector. ACpower is supplied to the
Z1203BthroughOEEO AT 11T AAOEiI 18 ' 1 OEI OCE OEA OAAO PATA
AC (rms) may be used. A maximum o009 mA may be sourced to the remote device.

 TXPWRCTRLtheZz1203B3 O $# 1 O O b Qelacti@elantédiabr pedriplifier can
be turned on/off through this port, a standard RCA D E | dorinéctor. dimper JP1on the
printed circuit board selects between twocontrol modes:

0 Mode 1 Ground on theTX PWR CTRport enables the output; +12V on thecontrol
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.
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A bi-color front panel LED indicates the

cpcmo" 80 OOAODO(
Green:AC power is supplied to the Z1203B

and DC voltage is being sourced to the active
antenna port.

Yellow: AC power is supplied to the Z1203B |
AOO OEA AAOGEAA EAO AR
via the TX PWR CTRL port, whereby the
voltage supplied to the active antenna port is
reduced to 1V or less. A Clifton Laboratories R o
Z1501 series active antenna disannects the ST s R
whip input from the whip amplifier under these conditions and hence is protected to a reasonable
degree? against nearby high power transmitters.

There is no power on/off switch.

The Z1203B includes a current measuring shunt allowing the currerttraw of the remote
equipment to be determined.

The last page of this manual has a condensed instruction sheet.
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Specifications
Parameter
Dimensions

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

AC Input

Overload limited external transformer, depending on maximum desired DC
output, transfamer supplied may range from 16V RMS to 24V RMS. Any
transformer used must in internally protected against short circuit, exerent
and overtemperature conditions. 50 or 60 Hz supply may be used with a sui
transformer.

DC Output

Regulated and gdstable. Typically 10V to 24V ran@egative to ground;
positive on coaxial center conductarjth 24V RMS transformer input. With
lower voltage transformers, the maximum output voltage may be less. Maxir
output current to active antenna port is 400 mA

Maximum RF Power TheZ1203Hs designed to be used with typical receiver power levels and shd

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 rang&0 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 Losgersus Frequency

The figure below shows the measuredompositeinsertion loss for aZz1203BDC Power Coupler and
Z1501DActive Antennaover the frequency range 10 KHz to 100 MHZog frequency horizontal
axis). Due to component tolerance and assembly praices, 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 ENSOnulusvdl AAOA AO Odplbtidariiflexieidatd mArkedsEtheir associated
frequency and the insertion loss at that frequency.
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M  STIMULUS val

1 18 kH= —2338 dB
2 1 MH=z -.1249 dB
3 18 MH=z —-.2973 dB
4 38 MH=z —rs127 dB
3 58 HMH=z —8248 dB
6 188 HMH=z -2.8157 dB

5TOF 188 MHz

Z1203B Construction and Operations Manual

Pager



Improvement in Relay Switching Time with Active Pull Down

Thez1203BEO ANOEDPPAA xEOE O! AOEOA 0011 $ix106 xEEAE OE
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 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.

417 AAIT1OO0OA0OA OEA EIi DOl OAT AT O OEA OEIi A OANOEOAA
disconnect mode, Clifton Laboratories 20040B 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.

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 Z1203B (configured for Mode 1 controlin this example,
although the same results hold for Mode 2 as wgllthe relay is placed into safe mode 3.6 ms after
the disable command is asserted on th21203B53 O 48 07 2. THeZ?203B3d ETAMAOEOA DHOI |
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down feature thus provides a significant impravementin 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 Power Levels

It is critical to remember that the Z1203Bis intended to operate wth receive signal levels and

OET OI Ah O1T AAO 11 AEOAOI OOAT AAOGh AA AT 1T AAOAA
Transmitting into the Z1203Bwill cause damage that is not covered under the warranty and may
also damage any remote equipment to which is connected.

Power Supply Quality
The Z1203B incorporatesfeatures to suppress noise from the AC power mains from being coupled
into the active antenna and receiver ports.

The plot below shows the measured noise floor of a Z1501D active antenna locatadClifton
Laboratories for three test conditions over the frequency range 130 KHz, where mains coupled
noise is difficult to suppress:

1 Z1203A coupler with an HP/Agilent E3610A laboratory grade bench power supply
1 Z1203A coupler with a 12V gekell battery
9 Z1203B coupler with transformer

The Z1203B coupler with transformer power compares very favorably with a battery power

supply. (The battery supply should induce no noise and hence should be the quietest source; the
difference between the Z1203A/Batteryand Z1203B noise plots is due to changes in the local noise
environment between plots.)

POMER SPEC1 64Avg ax0vip Hann Ovl
—56.8

8.8
Z12@30 & E3EI8A
#Div

(“‘WW * ’u"'wmﬂ\\w q
dB \\MW;". 1 \“‘}\MJ ﬂ
e o

—-128

Fxd ¥ 18k Moise Floor Below —128 dB Hz 38k
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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 cheknstalled near the active antenna can

be beneficial in reducing this type of noise. Fanore details, consult the Z1501DActive Antenna
manual.

Floating Receiver Output

AEA :pqgmo" 860 2AAAEOAO /1 OO6POO PI 00 EO KMAE100AOET Co6 Al
MHz transformer. This prevents ground loops and noise current from the receiver from being

coupled into the active antenna system viacommon modepath over the active antenna coaxial

AAAT A OEEAI AGO 1T OOAO OOOZAAASB

Grounding, Disconnecting anddhtning

Although the Z1203Bhas protective measures incorporated in its design, a nearby lightning strike,

let alone a direct hit, will cause damage to th81203Band equipment to which it may be connected
You shouldtake the following safety precautions:

1. Do not operate theZ1203Bwhen there is a risk of lightning Disconnect the remote active
antenna or remote preamplifiercablefrom the Z1203B.

2. When not actually using theZ1203B, disconnect the remote active antenna aiemote
preamplifier cablefrom the Z1203B.

Do you need Remote Power Control?

Before using theZ1203B, decide whether you will use lhe remote power controlfeature. Remote
power control enablesthe Z1203Bto remove DC voltage from the remote active antennar
amplifier when a control signal froma transceiver or transmitter is applied If the active antenna

EAO OAI AU AEOATTTAAO ObPi1 bPi xAO | AmAaEkdDEDAO | AO |
and its Z10040Band Z210042A Norton amplifier s), removing DC voltage places the remote device in
OOAEAG 11T AA OAAOAEI ¢ OEA AEATAA 1T &£ AAi ACA AOGA O1

nearby transmitter. The guidelines for deciding whether remote power control is necessary are:
You do not need renote power control if:

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

1 If you are an amateur radio operator but use low power (10 watts or less)

9 If you are an amateur radio operator transmitting > 10 watts up to 1.5 KW output if your
active antenna idocated 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 consiér 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.
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If you do not need to use remote powecontrol, set jumper JP1 for Mode TP2 should be disabled.
No connection need be made to the TX PWR CTRL port to placeZti@03Binto continuous DC
power enable.

Setting the Mode Jumpey

Remote power control configured by moving a jumpe(JP1)on thez1203B6 O D OET OAA AEOAOQOE
to one of two positions Mode 1and Mode2) T - T AA ¢h EOI PAO *0¢ DAOI EOO
Obo6 OA O Ejonpér 6estings are@dasily reconfigurable if your plans change.

If necessary, remote the four sheet metal screwsecuring thez120385 © AT A1 1T OO0OA O1 B Ol
printed circuit board. Jumper JP1 is locatedear theO # " c@rfer adjacent to the large power tab
transistor Q1.Jumper JP2 is locatedearer the back of the printed circuit board.

o\ JP2
M Active Pull

Up Enable

Select

Mi OA AT Asd@eprolidedfor both JP1 and JPZo remove the shunt, pull it up with long nose
pliers. * 0 slfu@ may be placed in either of two positions to select Mode 1 or Mode 2, as detailed

in the illustration and table below.If the pull up feature isnotused* 0 ¢ 8 O OEOT O | AU AA O«
Ol EPPEIC EO 11061 TTA TTA T &£ *0¢b80 PET 08
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TX PWR CTRL Operating Modes.
- TXPWR AA
JP1 Position CTRL Output? Comments
No Yes Use Mode 1:fi
Connection remote control is
Low Yes not desired or
Voltage/Short where the
Circuit transceiver
+13.8V No provides +13.8Von
transmit.
No No Use Mode 2 where
Connection the transceiver
Low No provides ground on
B Voltage/Short transmit. 10K pull-
‘ Circuit up may be needed.
. +13.8V Yes See JP2
T l ollo)
JP2 Posmon
1 u p 10K Pull up isnot Disengage JP2
em enabled. Jumper is in unless needed.
. storage position
Disabl
©) N B
o 4]
WP U 10K Pull up is engaged. | Use withMode 2
| p when pull up is
) E @ é required.
P2s
< -—
d w (2l C

Note Regarding Pull Up Voltage

4EA POI1T Ob O1T1 OACA EO AARAOEOAA AQ4viDC,GoEdkamplp, ¢ ma" 6§ O
the pull up will elevate the TX CTRL port to +24V. This may or may not be a concern in any

particular configuration involving connecting the TX CTRL port to other equipment. The pull up

resistor, R11 is 10K ohms, and hence the shortrcuit current at the TX CTRL port is limited to 2.4

it OTAAO OEA x1 000 AAOA AiTAEOEIT xEAOA OEA :pgmo’
Connection where Remote Power Control is not used

The figure below shows the typical connection when remote power control is natsed. In this

configuration, Mode 1 is selectedNo connection need be made to th81203B6 O 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, jumperdP2 should be set to the déngagedposition, with the red

jumper block stored by pushing it onto one pin only.

Of course, if thez1203BE O O1 AA OOAA xEOE A OOAT OAAEOGAOR EO i 6
auxiliary receiver input port, never to thetransmitting antenna connector!
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£1203B

ACTIVE TX PWER
RECEIVER ANTENNA CTRL ACIN

O (@ O Q Transformer

CLIFTOMN LpBORATORIES, Cliftgn VA USA ﬁ
G

wry] cliftonlaboratoriesjeom

Heavy wire or braid to the
I 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 arexample should be
sufficient to explain the concept.

Almost all transceivers have a keying output, usually used to control an external amplifie?hen
the transceiver is placed into transmit mode, the keying output changes stat&€he most commonly
used keying outputs, and the associated1203Bmodes are:

Transceiver Action when in| Transceiver Action Z1203BViode Jumper to | Comments

TransmitMode when inReceiveMode | be Used

Outputs a +12V control Open circuit or ground | Mode 1

signal

Takes a control line +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.

When in Mode 1, thez1203B6 O 1T OODPOO EO AT AAT AA AU AEOEPORCOT OT A
CTRL line and disabled by a positive voltage netite 13.8V supply level If the transceiver

provides ground on transmit and +13.8V on receive, it may be directly connected to th21203B5 O

TX PWR CTRL line.

However,sometransceivers do notaffirmatively 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. In this case, thez1203B5 O E 1 O A OT plli-up gsistor shokld be enabled
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Typical Setup with Remote Power Control
The figure below shows how an Elecraft K3 transceiver might be used with tl203Band remote
power control.

Set Z1203B:
JP1to MODE?2
ACTIVE TXHWR JP2 to ENABLED

EHVER  anmEewa cR ACIN

Q Q Q @ Transformer from
AC Mains

CLIFTON LABORATORIES, Cliftgn VA USA ®_©@

www.cliftonlaboratoried.com D

Heavy wire or braid to the
Remote Active station ground point
Antenna or
Amplifier

Several points of interest should be noted:

f The K3 has (optionally) an Auxiliary2 & ) 1 DOO OEAO Ai 11 AAOOKt O1T OEA

does not have transmitted power upon it and hence is well suited for connection to the
Z1203B5 O 2 %# %) 6 %2 DI 008

T 4EA +080 +%9 /54 AIT007T1T TETA CIAO 11 xforx EAT
the Z1203Bto be used in Mode 1However, the K3 does not include a pullip resistor on
the KEY OUT control lineRather, the KEY OUT line floats during receiver, ste Z1203B3 O
internal 10K pull-up resistor must beenabled by JP20 ensure theZ1203B enters operate
mode when the K3 is in receive.

Control Voltage Levels
Control voltages applied to the TX PWR CTRL input should be as close as possible to 0 volts and the
DC supply voltage, nominally 13.8 WWVith intermediate voltages, it is possible to place Q1, the
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series transistor switch, into linear mode with a resulting risk of excess power dissipatiorCertain
intermediate voltages also might partially forward bias Q1 but not disable Q4, the activelpdown,
with consequential overheating and damage to R8

Safe limits for the low control voltage are 0 to 0.6 volts and for the high control voltage DC supply
voltage to DC supply voltage 0.6 volts.
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Assembly

Appendix B contains a complete parts bt for the Z1203B. Before commencing construction, please
check the parts list against the parts provided.

A note on how component values are identified in this manual

This document follows the international practice of using the value multiplier to indiate the
decimal point. Thus, a 1.0uF capacitor is identified as 140 and a 10,000 ohm resistor is identified
10KO.

PCB Parts Location
Although thez1203BO #" EO OEI E OAOAAT AAh EO83O0 OOAA&EODI

TOP Board Surface

&
. J3
TX CTRL TP1
e o8
J > To ACT ANT To RCVR J5

T1
D@
TP2 | |* TP3

L] (]

i

— R3 L4

— @

:I | z1203B-02

DC Coupler

i @Q‘* Rsog

BLUE
GREEN
Vout ADJ

@
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BOTTOM Board Surface

[ =
TP1 L5|:| |:|
cs[]
c4 |
P3 P2 1]
o'y o
® ®
|_3|:| I:I ce[] I:I
L1 OI:I :I I:IQ
m —
@
Q
> L6
+
c1
D e @_ 2
2 R16
RI4 1 I:I
] (c) 2010 Clifton Laboratories

DC

Version Applicability

Z1203B-02
DC Coupler

This manual applies toz1203B3 O OA OAOGEOE

Assembly Order
The Z1203Bis a simple kit and the order of assembly is not criticalHowever, following the order
provided below will simplify the construction.

The assembly order is bottom surface, and then the top surface.

The photograph below shows an assembled PCB bottom surface. (Top components have not yet
been installed in this photograph.)

NOTE FOR OPERATION ABOVE 15V DC.

Regdstors R2 and R16 must be selected according to the table below.

DC Voltage R2 & R16
15V and below | 1K1
>15V 2K2
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Printed Circuit Board AssembBottom Surface

C Install D1, a type S1A diode, marked S1A. The diode body ha@

a bar or ridge on oneend. This end is installed on the pad
identified by the silk screen angled end.

C Install C6, Oul capacitor, no marking
C Install C8, Oul capacitor, no marking
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Install C9, Oul capacitor, no marking
Install C10, Oul capacitor, no marking
Install C11, Oul capacitor, no marking
Install C7, Oul capacitor, no marking
Install C12, 1u0 capacitor, no marking
Install C16, 1u0 capacitor, no marking
Install C4, 1u0 capacitor, no marking
Install C5, 1000p capacitor, no marking
Install R13,121 ohms, 1% marked 1210
Install R14, 820 ohms, 1% marked 8200

NOTE FOR OPERATION ABOVE 15V DC.
Resistors R2 and R16 must be selected based upon the desired DC regulated voltage
according to the table below.

)0 OO O OO OO

DC Voltage R2 & R16
15V and below | 1K1
>15V 2K2

Install R2. 1100 ohms, 1% marked 110dr 2200 ohms, marked 2201 as per table above
Install R16, 1100 ohms, 1% marked 110dr 2200 ohms, marked 2201 as per table above
Install R10, 1500 ohms, 1% marked 1501

Install R1, 4700 ohms, 1%marked 4701

L1 and L6 are 1mHsurface mountinductors, marked 105Jwith two flush tabs on the
bottom surface that align with the PCB pads.

I> 0000
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Toinstall L1 and L6
use the following

procedure: %%,
%,
1. If possible, s
apply a
small Inductar
amount of
i Inductor Lead
glrz((:jtéorr(])lgin PCR F'a::::» PR
flux to the two PCB padsk-lux makes soldering these parts much easier.
2. 01 AAA OEA ET AOAOGT O 11 OEA DPAAOh AAOA,

a small distance from the inductor body and leads.

3. Chargethe soldering iron tip with solder.

4. Hold the inductor in place and solder one lead, holding the soldering iron at
approximately 45 degrees to the PCB surface. Move the soldering iron along the
pad length to develop a small fiet of solder between the leadand pad

5. Solder the second pad using a similar technique, but applying solder to the joint.

6. Go back and add solder to the first pad.

When installed, a solder fillet should run along
the full length of each inductor tab.

Using the above procedurenstall L6, 1mO induor, marked 105J

Using the above procedure, install L1, 1m0 inductor, marked 105J
Install C1, 10u/63V electrolytic capacitor.

C
C
C
A C1 is polarized, with the negative lead identified by a black stripe on
the body. The pad identified by the black stripenust be soldered to
the negative ¢) pad.

To install C1, use the following procedure:

1. If possible, apply a small amount of electronigrade rosin flux
to the two PCB pads. Flux makes soldering these parts much &
easier.

2. Place C1 on the pads, carefully aligning it.
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3. Charge the soldering iron tip with solder.

4. Solder the positive (+) lead in place by touching the iron to the lead and pad. ($h
works best when flux is applied to the pad).

5. Solder the negative lead to the negative pad.

6. Return to the positive lead and apply additional solder as necessary.

(; L5 and L3 are installed using the same procedure as described for &
L1 and L6. HoweverlL5 and L3 are smaller and the PCB pads are
larger, so the installation will be easier.

L3 and L5 have a small orientation dot on the bodyrient the
inductors so that this dot matchs the silk screen dot as shown in the
photograph.

Using the proceduredescribed above, install L5, 22u, marked 223D.
Using the procedure described above, install L3,100u, marked 104D.

QL@]

This completes installation of all bottom surface components. You should check your boa
against the bottom surface photograph fopossible assembly errors or missing parts.

Printed Circuit Board Assembly Top Surface
The photograph below shows an assembled PCB top surface.
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Q1 and Q2 are physically small NPN transistors. To install Q1 and Q2, use the following

procedure:

1. If possible, apply a small amount of electronic grade rosin flux to the PCB pads. Fl
makes soldering these parts much easier.

2. Charge the soldering iron tip with solder.

3. Using angled tweezers or a similar tool, place the transistor on the pads, carefully
aligning it.

4. Holding the transistor in place with the angled tweezers, touch the soldering iron
tip to one pad. Sufficient solder should be transferred to hold the parhiplace.

5. Solder the other pads.

6. Return to the first pad, adding additional solder if necessary.

)0

Using the above procedure, install Q1,leST4401NPN transistor marked 2X
Using the above procedure, install Q2,leST4401NPN transistor marked 2X

Diode D2 is another small part and the same procedure used to install Q1 and Q2 should
used for it.

D2 has a polarity mark consisting of a small bar molded into the body. It can best be seer
illuminated at an angle.

When installing D2, orient thebar as indicated in the illustrations.

Bar on D2 Silkscreen

bz
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Install R5, 27K, 1% resistor, marked 2702

Install R6, 27K, 1% resistor, marked 2702

Install R9, 27K, 1% resistor, marked 2702

Install R4, 10K, 1% resistor, marked 1002

Install R7, 10K, 1% resistor, marked 1002

Install R11, 10K, 1% resistor, marked 1002

Install C14, Oul capacitor, no marking

Install R3, 680 ohm, 5% resistor, 1 watt marked 681
Install R8, 33 ohm, 5%resistor, 1 watt marked 330
Install R15, 1.00 ohm, 1% resistor, marked 1R00

Yololololelererererere

3!p EO A b1 AOGI A OCAO O0OADPG6 1 OAO
and may be installed in either orientation.
SALl is best installed by holding it in place with angled taezers while

a fillet of solder is applied to one pad. Allow SA1 to cool and solder
the second pad building up a fillet of solder.

C Using the procedure described above, install SA1

The two instructions below require removing sections from the headepin strip. Note that
the header strip has indentations between each pin. The strip may be cut with standard
wire cutters at the indentation points. Or, the strip may be held with pliers at the
indentation and the strip broken.

When installing JP1 and JR2 is convenient to slip the red jumper block over the pins to
serve as a holding point.

Cut or break a 3 pin section from the header pin strip. Install at JP1
Cut or break a 2 pin section from the header pin strip. Install at JP2
Using thelength of #24 tinned copper wire, install a wire jumper F1

at JP3 between pins 2 and 3 as illustrated. JP3
V1 Y I
C JP4 is not used.

T O6AIT I ph A tmmi! OPT 1 UEHBOASG AC 0
) I OOAI I &ph A | ! 04# OPIT 1 UEDOOAC AO &
marking.)

OO O
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Install RV1, a MOV ovevoltage protector, marked P39Z6
Install U1, a DIP packageA OEACA OAAOQOEALZEAO8 5p60
depending on the particular part rating provided with the Kkit.

QL@

5p80 AT AU I AU EAOA A 11 0AE 10 AANOD
markings similar to those on the silk screen, indicating AC input (~)
and DC output (+) and-.

Orient U1 to match the silk screen. A notch or bar at one end matches the double line in t
silk screen, or if AC and DC symbols are molded in the case, match them to the silk scree

C Install L7, a 20mH common mode choké.7 is 3 ©
marked 203 and has amall ridge molded
into the case, adjacent to pin 1.
Orient L7 so that its ridge matches the silk 2
saeen ridge.
=6

Use a technique similar to that described for
L1 and L6 when installing L7. Since L7 has
lead wires wrapped around plastic projections, it may not be possible to obtain a smooth
solder fillet.

C2 and C3 are 820uF/50V electrolyticapacitors and are polarized. The negative lead is
identified in two ways:

1 The capacitor body is marked with a gold strip with centered minus (-) symbol

9 Itis the shorter of the two leads
Conversely, the positive lead is:

1 The longer of the two Ieads

C Install C2 and C3.

The silk screen does not
indicate polarity. To
orient C2 and C3 note that
the POSITIVE (longer)
lead is inserted in the hole
with a SQUARE pad. The
illustration at the right
shows the correct
polarity.

(; Install R12, a 1K multiturn trim pot, identified as 102.
Q Install Q1, a TIP30C, 100V PNP transistor.
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Orient Q1 so that the metal tab is on the side marked by the solid bar on the silk screen.
|

7EAT POI PAOI U ET OOAT 1 AAh 1p80 i AOAT idtAeA
photograph. ' BT sl
H_N
|
[ ] I = -.

PURLN p—

C Install Q4 (2N7000 MOSFET transistor). When installing Q4, follow the orientation showr
on the PCB silk screen. The 2N7000 is a MOSFET transistor and normal-atdtic
procedures should be used when handling and installing Q4.

C

Install L4, the mult-O O O1T AAOOEOA AAAAS 3DAAA , 180
(3mm) above the PCB surface.

Install a length of double sided foam tape at T1. Leave the protective paper in place until-
is ready for installation. Carefully podiion the tape to avoid obstructing the four
connection pads.

C Locate the No. 26 AWG magnet wire. One length of green insulated wire is
provided and one of red insulated wire. Each wire is approximately 16
inches (400 mm) long.

Twist the red andgreen wires together with approximately 75 to 80 turns.
(A variable speed drill, running slow speed, speeds up the twisting process.)

The end nearest the drill may be twisted more tightly than the far end. If so,
cut an inch (25mm) or so from the mostightly twisted end.

Wind the twisted wire 14 turns onto the ferrite core.

As a reminder, a turn is counted when the wire passes
through the hole in the core.

Start by inserting the cut end approximately one inch (25
mm) through the core. Thread the end through and wind
14 turns. Space the turns so that the windings are roughly
evenly spaced and occupy approximately 75% of the core perimeter (270 degrees ifuyo
prefer to think in those terms).
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Congratulations. You have completed winding T1, a bifilar broadband transformer.

(; Locate the PCB and look at the silk screen outline for T1. It has
four pads, comprised of three round pads and one square pad, T‘I
)

oriented as shown in the drawing.

() ()
The green wires connect to the twaound pads on one side and the .
red wires connect to the onesquareand oneround pad on the
opposite side.

Un-twist the wire extensions so that you have four separated wires.
Remove theinsulation and tin the four wires. The red and green
xEOA OOPPI EAA EO OOI 1 AAOAAIT Ad ' EA E
with a blob of molten solder. This heating and tinning must be

done before the transformer is installed in the PCB.

T1
The wire leads should be formed as illustrated in the
photo.
A \
Remove the protective tape from / E ;
the foam tape and install the Green N
. Leads Leads
transformer at T1 following the N
orientation shown in the “a /

drawing.

A common error in installing T1 is that the insulation is not fully removedrom the wire
due to insufficient heating.

Inspect the leads and, if necessary, bend the leads so that any bare conductor does not
touch the transformer core or other leads.

The next four steps involve installing connectors J1, J3,
J4 and J5. Thessonnectors fit through holes in the

pgmao" 860 OAAO PAT AT AT A i
circuit board or else the connectors may not fit through
the rear panel holes. There is some room for movement
when the connectors are placed into the PCB holes
before soldering, so do not depend upon the mounting
holes for accurate alignment.

The four connectors will be properly oriented if the
connector body is aligned with their associated silk
screens and if the end of the connector is parallel to the
end of theprinted circuit board. The connector shell will
then be 90 degrees to the PCB edge.

The two BNC connectors are not identical. One has a
plastic body (J5) and one a metal body (J4).
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(; Locate theplastic body BNC connector and install it at J5, being careful to orient it to matc
the silk screen outline. Solder the twaignalleads and the two mounting pins to the PCB.

(; Locate themetal body BNC connector and install it at Jdeing careful to orient it tomatch
the silk screen outline. Solder the twaignalleads. Soldering the two mounting pins may be
difficult as the metal body drains heat away from the pins. One trick is to use two solderin
irons. Make a sloppy joint with one iron and then apply two sdlering irons to reflow the
Ol 1 AAO8 ' OiI OAE T &£ I ENOEA 1T O PAOOA OT1 OEI
mounting pins.

C Install J3, an RCA connector. Before soldering, align the connector to match the silk scree
outline and also verifythat the connector body is parallel to the PCB in the vertical plane.
Tack one lead to the PCB and check the connector body alignment, adjusting as resgs
Solder the remaining leadand the tacked lead. Fill the holes with solder as the pads
provide mechanical support for J3.

(; Install J1, a 5.5/2/1 mm coaxial power connectorJ1 has the most opportunity for mis
AT ECTTIATO T#2£ All OEA :pgmo" 60 AT 1T1TAAOI OC
with the PCB edge.

Tack one lead to the PCB and chetitke connector body alignment, adjusting as necessary.
Solder the remaining leads and the tacked lead. Fill the holes with solder as the pads
provide mechanical support for J1.

C Trial fit the PCB into the enclosure. Slide the PCB into place and temporarily install four
mounting screws (440 x ¥4 inch). No not use lockwashers. Verify that all connectors fit
their associated mounting holes. Slip the transformer power plug into J1 (dwt connect
the power transformer to the AC mains for this test this is just a mechanical fit
verification) and verify that the plug can be fully inserted. Locate the RCA connector and
verify that it can be fully inserted into J3.

If any connectors donot fit and align, rework until it does.

When proper connector alignment is verified, remove the mounting screws and remove
the board from the enclosure.

U2, an LM317style voltage regulator mounts off the PCB and is connected by a wiring
harness to tre PCBThe: p ¢ m &dM3iThas an insulated body and does not require
separatemica or other insulating pad.

C Cut 3.5 inch (90mm) lengths of red, blue and green wire. Strip insulation 1#8inch (3mm)
from both ends of the three wires and tin.

Z1203B Construction and Operations Manual Page28



C Tin the pins on the 3pin header socket
and solder one end of each of the three
wires to the header socket following the
order in the illustration.

Red [+ input)

Blue {Cutput)

Cut short lengths (%2 inch or 12mm) red,
blue and green heat shrink tubing and slip green (adjust)
over the associated color wie until flush

against the connector shell. Apply heat to

shrink in place.

C Slide the 3pin header socket onto the
,-opx060 PET 08 4EEO i/AU AA A OECEO
socket will likely be slightly beyond the
OEEAE bPiI OOEIT 1T &£ OEA , -0px060 P
small amouwnt off the LM317 pins so that
when the socket is slid into place the socket
body reaches the thick portion of the pin.
Trimming the pin length by 1/16t inch
(1.5mm) is approximately correct.

Note the socket orientation. With the tab
AT xT h | O1 arOhanbé is sagiry O
up) looking into the pins, the red wire is on :
5¢60 OECEO OEAA AO OEI xI EI
C Solder the other end of the wiring harness to the printed circuit

DEI Ol COA

AT AOAGO 5¢ DPAAOS Z1203B-02
U2 pads are silk screen identified with the color wirdo be DC Coupler
installed in each position. u2
4 RED
BLUE
GREEN
C Locate thebi-color (green and yellow) LED. Note that one lead is slightly longer than the
other.

Cut lengths ofTeflon tubing so that approximately 1/8th inch (3mm) of lead extends
beyond the tubing when slipped ovethe LED leads. Push the tubing flush against the LEL
body when installing the tubing.
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yT OO6AT 1T OEA |, %$ AO *¢8 4EA D0 1 AA i
center pad and the long lead to the outside pad furthest
from the J2 legend.

Short Lead
Long Lead

This completes theprinted circuit board assembly.

Initial PCB Checkout

The following resistance readings are taken with an HP 3468A digital multheter. Most of
the resistance readings in the table below are influenced by the voltage the DMM uses ar
also the scale selected. Different DMMs will use different test voltages ochms scale and

F the resistance values measured may depart significantly from the values in the table belo
Hence the table should be regarded as only a rough guide to verification.

In particular, the HP 3486A has low voltage ohms and does not forwardds diode
junctions. This is not the case with all ohmmeters and may cause significant differences ir
resistance readings.

Many soldering or component selection errors will cause gross departure from the table
values. For example, shorting a pad to grodn(difficult with a solder masked board, but
still not impossible) will reveal itself as a near zero ohms reading.

Unless otherwise indicated, the resistance readings are taken with the negative DMM
probe connected to ground.(This means the ohmmeter led used for measurements is
positive with respect to ground.)
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Thasd e P A (*‘
"

C Before taking ohmmeter measurements, install jumpers at
JP1 and JP2 to enable Moderig pull up, as illustrated in the
photo.

JP1 has the jumper plug over the two pins nearest Q1, the
large TG220 power transistor.

JP2 is open. To avoid misplacing the jumper plug, install it o
one pin of JP2, with the other side of the jumper plug
unconnected.

Some measurements reference TP1, TP2 and TP3. é m
These are silk screened onto the board (bbttop

and bottom) and are highlighted in the
illustration.

g 0 O O O
O 8 TX CTRL 5.6 C1 56
O @
5 To ACT ANT To RCVR J5

/TP3\

@) o)
o cl4 t
208 oni O
WI | z1203B-02

DC CouMer

\ “ o Rg@‘” Rgog

BLUE

GREEN
Vout ADJ
°.] O
oo
3

I OAq ' OiT OT A AAT AA DPEAEAA OP AO 400 1O

¢

Pin (to ground
unless otherwise
Connector noted) Resistance Comments

J1 center 7.3 M Ohms | Should be higimpedance, exact value will
depend on ohmmeter open circuit voltage.

J3 center 488K Assumes ochmmeter does not develop
adzZFFAOASY (G @2t il F
junction.

J4 center 45K Dominated by 4.7K bleeder resistor to groun

J5 Shell and center Infinity J5 shell and center float (via T1) with respec
to ground.

TP1 & TP2 4.5K Should match J4, center reading.

uz2 red 5M Depends upon U2 parameters as well as
ohmmeter open circuit voltage.

U2 blue 650 Depends upon R12 setting

U2 green 670 Depends upon R12 setting
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PowerOn Initial Tests

¢

Before mounting the assembled PCB in the enclosure, powen tests should be conducted.

With the jumper settings as described for the ohmmeter checks, plug the transformer into
the AC mainssocket and connect the transformer output to the Z1203B board J1 connectc
There should be no connections to J3, J4 or J5.

The LED should illuminate, green. If the LED does not illuminate or if it is yellow, remove
power and check your work.

Measue the DC voltage between TP3 (ground) and TP1 (positive). It shid be between 9
and 25 volts. (These are approximate values). Adjust R12 while observing the output
voltage. It should be adjustable up and down within this range.

For the tests to be caducted, adjust R12 to set the voltage measured at TP1 to 13.8V
(between 13.5 and 14.0 is OK).

If you have an oscilloscope, set it to AC mode and view the AC voltage at TP1. It should k
essentially 0. (You will see a few millivolts noise in most caselsie to probe pickup.)

Verify operation of TX CTRL using the internal jumpers. (Power can be left on during thes
tests.)

JP1 JP2 LED Color| Voltage at TP1| Jumper Diagram
Mode 1 | Open | Green +13.8V RV1 |:|
O O0) =k
) i E
i .
2l
f a"
D2 wi o=

Mode 1 | Closed| Yellow <0.25V

S -
jﬁ
1
l g R7
p iy EE
12 =, H [ wR4 RT1
o JP1
o[ a] P
b
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Mode 2 | Open | Yellow +13.8V

Mode 2 | Closed| Green <1.2V

Final Assembly

If the functional tests above are satisfactory, proceed to final assembly aadjustment.

C Install the ground post hadware. Use a 440 x

VT Yo [ AAEET A400kodktsoth O x |

lockwashers, one 440 hex nut, two 440 flat

T

washers and a 440 thumb nut as illustrated. 4-40intemal tooth
lockwasher

It is necessary to fully tighten the 440 hex nut
so thatthe lockwashers penetrate the

enclosure paint. It may be necessary to scrape
AxAU PAET O &£01i1 OEA Al

surface around the ground hole to ensure a
better connection to the hardware.

/

440y 58"
Machine screw

4-40 internal tooth
lockwazher

A4-40 b AUt
2 each flat washers

Thurmb mut

OEAA ¢

P Jie
C Although it is not electrically necessary, the LMB7 wire harness will look better if it is

twisted to keep the wires together.
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C Using a 440x3/8: machine 4-0%3/8" machine
screw, a 440 flat washer, a 4 SCTEW
40 lockwasher and a 440 hex
nut, mount the LM317 using
the mounting hole near the

LED. I

4-40 hex nut

4-40 lockwasher
-1

4-40 flat washer
Orient the LM317 and wiring

harness as in the photograph.

C  Install the PCB into the enclosure with 440 hardware (41 T@p 716 | AAEET A
tm I TAExAOEAOOQ8 ) 060 AAOGEAOO O1 ET OOAII
degree angle and slipping the BNC connext into holes. Then lower the board whilst
sliding it to the enclosure rear.

Install the LED retaining clip, flange to the outside. Slide the LED into the clip and push

(; until the clip snaps in place around the LED. A small screwdriver or the endreéedle nose
pliers may be required to push the LED into place.

C )T OOAIlT OEA ".# EAOAXxAOA j11TAExAOEAO Al Z
best tool to use for this purposeDao not over tighten these nuts as you may break the
solder connections.

Final Adjustment Before Installing Covand Measuring Current

C The final voltage adjustment (R12) can now be made.
As a safety measure, before connecting the active antenna to the Z1203B, adjust R12 to
the output voltage at TP2Ameasured with nothing connected to J4, the active antenna port
at the voltage level recommended for the equipment powered by the Z1203B.

Connect the active antenna or other equipment to J4, the active antenna port. Adjust R12
provide the recommendedvoltage, measured between TP2 (positive) and TP3 (ground.)

To measure the current supplied through J4, measure the voltage drop across the 1.00
ohm, 1% shunt resistor, R15. To accomplish this, using an accurate voltmeter measure tr
voltage between TP1 (egative lead) and TP2 (positive lead).

This measurement provides the voltage drop across the 1.00 ohm shunt. The current
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supplied through J4 in mA, therefore, is equal to the voltage measured between TP2 and
TP1 in millivolts.

Sample calculation:

Voltage between TP2 and TP1 is 0.125 volts. The current supplied is thus 0.125 ampere
125 mA.

Note: The current shunt is upstream from the 4.7K discharge resistor and henfue
maximum accuracy an adjustment is required:

w ()

© p8&tTt T X T

Where:

lcorrected IS the true current delivered to the device connected to JP4.

VrezVrp2is the voltage measured between TP2 and TP1 in volts

Vrp1is the voltage measured at TP1 to ground (TP3 is a convienent ground point)

In many casesthe second term may be disregarded. At 14V DC, for example, the dischar
resistor error is 3 mA.

C If necessary, move jumper blocks on JP1 and JP2 to match the desired mode of operatiol

)
O
O
>
>
m
po
>
v
To
O
m
O:
T
O
>
(@}
)
T>
8
o
3
g:
=
&
g'p
2
3
(@}
O;
>

(; Attach the enclosure cover with four black selfap sheet metal screws.

This completes construction of the Z1203B.

C Disconnect both power supplies and change JP1Mode 2 Set the variable supply to 0 V.
Reconnect both power supplies. The voltmeter should read 1 V or less. Quickly increase
the variable DC supply to 12V. The voltmeter should indicate approximately 0.4 to 0.5
volts below the DC power supply, i.e., 13.4 to 13.3 V if the supply voltage &8LV.
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Theory of Operation

A complete schematic of the Z1203B appears at Appendix A and should be used to follow this
Theory of Operation discussion.

In order to inject DC voltage into a transmission line also carrying RF signtdie Z1203B
accomplishestwo essentialtasks:

f
f

Preventsthe DC power source from appearing as low impedance at RF frequencies; and
Preventsthe DC voltage from appearing on the signal outpiteceiver) port.

The Z1203Balso adds several usefuleatures:

|l

Provides a low noise, reguleed DC voltage source, independent of any other station power
supply;

Provides an isolated(floating ground) signal output to break any potential ground loop
between the receiver and the remote antenna system;

Protectsfrom over-voltage on both theACsupply line and the remote antenna system
feedline;

Protectsagainst over current

Remotelycontrolsthe DC supply feed to the remote antenna systenncluding an active pull
down circuit; and

Provides a convenient method of measuring the current supplied tine remote device.
Indicates voltage output status with a twecolor LED.
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ACpower £O0T I AT A@OAOT Al
transformer enters through J1 Over-current
protection is provided by F1, aditmt | !

or positive temperature coefficient (PTC)
thermistor . In the event that more than400 mA

Ox Al 1

69Ti&§§£ﬁ%§b_

]

AOOOAT O EO AOAxT h &pd0O O

4d8ma

V3ISZAGP

Rv1

does its resistance While the fault condition
continues,F1 stays in a high temperaturehigh
resistance state, thereby protecting the power
source fromoverload. When the short circuit is
cleared, F1 reverts to normal operation

Excessive supply voltage is clamped by RV1, a
metal oxide varistor (MOV) with a threshold
voltage of25V RMS The AC is full wave rectified
with U1, a monolithic quad power diodedevice and
filtered with C2, an 820uF/50V electrolytic
capacitor. Capacitors C8 through C11 slow
switching times in the bridge diodes, reducing
switching noise that otherwise might be coupled
into the active antenna through the power feed.

The rectified ard filtered DC(both positive and
negative sides) passhrough L7, a 20mH common
mode choke. L7 suppresses high frequency noise
that might be coupled from the AC mains into the
Z1203B through the input transformer.

C3 provides additional ripple filtering is provided
after the common mode choke.

U2 is an LM317 family voltage regulator and
provides a regulated and smoothed DC output,

OAOO

xAOOS

OUDPA

AC Power: JP4
OC Power: JP4

DA ET AOAAOGAO AO

—

I;:-—

L

rrH

e |

o

iy

T+
B2auF /5w

.
b
La|

JP3 for External DC Power

adjustable over the range of approximately 10V to 24V. R12 is a muttirn trim pot used to adjust

the output voltage.

Broadbandoutput noise from U2 is further suppressed by the low pass filter comprising C12, L6
and further capacitors (C1 and C14) not reproduced in this schematic fragment.

Jumpers JP3 and JP4 provide a method to bypass the rectifier and ripple filter stages aradlfthe

Z1203B with an external DC supply. This feature is reserved for future use. Under normal AC power

operation, JP3 is jumped between pins 2 and 3 and JP4 is unused.
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Filtered and regulated DC power is supplied to the active antenna output thrgh the series
combination of Q1, L1, L3 and L4.

Q1, a TIP30 PNP power transistor, enables

and disables DC voltage on the remote

antennaport. (1T 1 AETC 1p80 AAOA T AAO cOi O1 A
places it into saturated conduction and

enables DC voltage on the output port

#1171 OAOOAT Uh EZE 1p60 AAOA EO 1TAAO OEA 0O0ODBPDPI U
voltage, it is cut off and the output port DC

voltage dropstonearzerol p 6 © AAOA EO

controlled by Q2 and Q3, as determined by the

position jumper JP1 is placed in and the voltage

level appearing at J3, the mote control port.

When JP1 is placed in the lower position, as

reflected in the schematic fragment at the right,

a positive voltage > 6V at J3 causes Q2 to turn on

ATA POITO 1p80 AAOGA Oi1 OACA O 1 AAO UAOMEgetOEAOAAU
thez1203B6 O 1T OOP @EITBIEAG * o660 O1T 1 OACA O coOil O1T A 1 AOAI
voltage to near 12V thereby placing it into cutoff and removing the output voltage.
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