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3 Phase Power Supply
1.The Z5 transmitter uses dual mail power transformers( -Y) whose
DC outputs are combined through large inductive chokeg750u H) and filtered




By asingle capacitor(120,000u F)

2.PA Power Supplies are regulated by reliable tap switching techniques which
provides excellent efficiency (avoiding the power line problems) The
regulation range is48-54 V dc at 2V dc per tap

3.Each of the secondary windings has 4 taps  each of which are connected
through an SCR(which act both as tap switch asrectifier ) to ground

SOFT START
1.The tap switching is controlled by power supply controller board
PS1 and PACl connecttoAl A2 A5 A6 B3 B4 B7 B8
PS2 and PAC2 connectto A3 A4 A7 A8 Bl B2 B5 B6

2.The soft start lasts for about two seconds during turnon  After the two
second soft start the resistor(R48) is bypassed by activating the normal Run-

mode SCRs (Q34 Q35 Q36) which are aso attached to the lowest voltage
output tap but connect directly to ground
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1. Z5CD IPA (Module) IPA power amplifier(PA)
power amplifier ( IPA_AB1)

2. IPA (Module)  PA (Module)

3.1f one of the IPA amplifiers fails, the controller will automatically
switch to the second IPA with a minimal interruption of service



4.The power output of the IPA determines the power output of the transmitter
and varied by changing the gate bias on the IPA amplifiers MOSFETS, The gate
bias for the IPA is adjusted by the controller(Master Controller Board)

5.The IPA  Module plugsdirectly into the IPA Blackplane Board

PO7

|PA Blackplane Board

1. One of the functionsis IPA switching

2.Monitoring of 1PA temperature(lf the IPA board exceeds 100 the
controller will mute the transmitter and switch to another IPA)  voltage
current and forward power

3.Splitting of the IPA output into 2 equal amplitude singles 90 degrees out
of phase, by way of a 3dB hybrid, to drive the Z plane dividers



4.air flow sensing and Ambient temperature sensing
see schematic ( DWG # 843-5471-201)

5.IPA1 and IPA2 interlocking
6.IPA Power Divider(3dB Hybrid)
The IPA Power Divider is actually a 3dB Hybrid which splits the IPA
output into 2 equal amplitude signals 90 degrees out of phase to drive the

Z-Plane, The Hybrid integrated onto the IPA Backplane Board
P08

Z-Plane Combiner/Divider Board
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1. Z5CD Z-Plane Combiner/Divider Boards Z-Plane A
Z-Plane B
2. Each Z-Plane assembly contains
2.1 Edge connectors for 8 PA amplifier boards(4 in front and 4 in rear)

2.2 An 8 way Wilkinson Divider  driven by the IPA, which feed RF drive
to eachof the 8 PA amplifiers

2.2.1 the 8 way Wilkinson Dividers are located on the Z-Plane Boards
in the center of the PA assembly

2.2.2 Each output from each 8-way Divider is fed to the input of one
PA Amplifier boards
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2.2.3 the Wilkinson dividers contains terminating resistors which
dissipate no power when all of the outputs are correctly



loaded but if a PA isremoved resulting in an open-circuit on
an output the Wilkinson circuit and the load resistors act to

keep the input impendance of the splitter near the nominal
value of 50 ohms

2.3 An 8 way Wilkinson Combiner which combines the output of the
same 8 PA amplifiers

2.3.1 The Wilkinson Combiners include isolation loads (called 1SO
Loads) which disspate no power if all PA output are equal and
in phase

2.3.2 These resistors(50k ohms) are located on the Isolation Boards
and labeled RT1-RT8 on The Combiner schematic(DWG #843-
5471-271)

2.4 The RF output of the Z-Plane Board connects directly to the 3dB
hybrid where it is combines with the output of the second Z-
Plane Combiner/Divider Board

PA Modulesand Power Amplifier
PA Modules
1. Each of the 8 PA Modules contain two PA Amplifier boards mounted
on opposite sides of the PA Module heat sink

2. From the front of the transmitter The “A” Z-Planeis on the right and
The“B” Z-Planeison the left Thisis reversed when viewing from the
rear of the transmitter

3. The PAsare numbered as 1A 1B....8A 8B etc withthe“A” side PAs
being plugged into the “A” Z-Plane with the “B” side PAs being plugged
into the “B” Z-Plane
4. The top module in the front being #1 and counting to #4 at the
bottomThe top rear module is#5 counting down to #8 at the bottom
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Power Amplifier FET  PUSH-PULL



1. When all modules are working properly theresistors R1-R8 50 ohm disspate



little or no power

2. When a PA fails approximately half of the power of one module will be across
the isolation resisitor

3. The resisitors will handle the imbalance of a failed module for 20 seconds
4. When a module has failed  theisolation resistor will start to heat up  This

rise in temperature is detected by a thermistor RT1-RT8 which is physically
attached to the resistor

3dB Hybrid Combiner

1. The 3dB Hybrid Combiner is located in the middle of the Power
Block between the two Z Planes

2.Allowing the outputs from the Z planes differ by 90 degrees to be
combined in the 3dB Hybrid output port with very little power
appearing at the reject 1oad(50 ohms 800 watt is mounted on a heat
sink which is located on the upper end of the Hybrid )

3. The output of the 3dB Hybrid is on the lower end of the Hybrid and is
connected to transmition line Harmonic Filter in the rear of the
cabient justly above the power supply
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