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Circuit Description:
This board controls a high power two to one RF relay and monitors the forward and reflected power of 
a bandpass filter asse mbly. 
J5 relay board.  The latching relay is provided +12 Vdc thro ugh pin 12 of J5. When pin 10 is pulled to ground, 
the relay should switch to position one. In this position the RF signal p ath is from the main input
path to the RF filter then through sample couplers then on to the output. If the relay changes position, 
the relay status indicator will change  on pin 18 of J5; 
pin 20 of J5 is for another relay option where two pos ition indicators are provided.  
The second relay position is similar to position #1 except t hat RF of the Alternate Input
is routed to the RF filter to the couplers then  on to the output. 
In both cases the relay must be provided DC common to cause the swi tch to change position. 
After switching the relay will not draw current from t he +12 Volt line.  
The relay control components are wired such that if the Relay Cont rol line is logic high,
the corresponding FET transistor is enabled causing current to flow t hrough the relay coil.

The forward and reflected power signals are transferred to th is control board through J5. 
Since both signals may have a DC value greater than zero at zero power, the signal is first ground referenced by
subtracting the DC voltage that is set on the Zero  Adjust potentiometers. 
The signal is then amplified with a variable gain am plifier before being monitored by the 
microcontroller and made availa ble to the back plane board.

J4 is used to control a RF switch on the RF relay board.  This jumper is placed in the High Pow er Test position only if the 
customer is operating the BPF at abnormally  high RF levels. 
This relay shunts signal away from a power detecto r to prevent component damage.

The Micro Access and Control (MAC) line is used to indicate  current device status. 
If this device is not installed or it is not powered, pin 11C of Jx on the back plane is about 
ground potential.  If this device is installed and operating properl y this control line is held at about
+12 Vdc through a 1.2 Kohm resistor.  If a fault needs to be reported, two 1.20 K ohm resistors are used to set the
MAC line at about +6 Vdc. 
If the system controller needs to reset this device, it will hold the MAC line (pin 11C of J1) at about 0.0 Vdc.

U3 is the serial programmable Atmel microcontroller.  The controller operates at 3.6864 MHz.

U7 is a watchdog timer IC that monitors PB0 of the micro.  If the chip select  address line does not
change state after about 2 seconds, the reset line (pin 7) is sent low otherwise this li ne is held at +5 Vdc.

J3 is the programming port used to install the micro's f irmware. 
J3 pin 5 is used by the serial programmer to hold the microco ntroller in reset. 
If J3 pin 5 is low or the watchdog reset line is low, or the MAC line is held low, the micro controller is reset by pin 7 of U9.

U5 is the serial RS-485 transceiver IC.  Pin 2 is used for data direction. 
During a microcontroller reset, this part is set to receive mode.  During normal operation,  the microcontroller
set this devices data flow direc tion.

U2 is used for device select.  This part is used by the microcontroller to  selectively
communicate with U8, U1, U4, U6, U10, U11, or U12.

U8 is used for digital input signals.  This part is used to monitor the relay status and the
remote control lines  of J1.

U1 is used for digital input signals.  This part is used to the firmw are configuration
DIP switch.  This switch is used to implement different features of the fir mware. 
Currently, position 1 indicates a 5 watt system, switch 2 is for a 10 watt sys tem, 
and switch 3 is used to indicate a 20 watt s ystem.

U4 is used for digital input signals.  This part is used to the slot ID pins of J2. 
The programming of these lines on the back plane board m ay be used by the firmware to set the 
device SCADA address.

U6 is used for digital input signals.  This part is used to specify the desire fi rmware operation. 
It is intended t hat all BWA
devices operate using the same firmware.  By monitoring these lines, th e firmware can determine 
which type of board it is con trolling.
The back-up enabled line is used to tell the module that the back-up transmitter is operating.

U10 is used for digital output signals.  This part is used to control the rela y circuits,
Interlock signal, relay position indicator, an d MAC fault notification FET.

U11 is a digital output buffer that could  be used to drive a display.
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BWA 2000 BANDPASS FILTER MODULE 
CIRCUIT DESCRIPTION

     The function of the BWA 2000 bandpass filter module is to select
between the main RF input and the auxillary RF input, filter the signal to
be transmitted, measure both forward and reflected powe r levels, and
then pass the signal on to the antenna.  The basic circuit blocks are
shown in the following di agram.

     The RF switch selects either the main RF input (from the
corresponding power amplifier) or the auxillary RF input ( from the
backup power amplifier) and passes the signal on to the filter.  Th e
unselected s ignal is terminated with a 50 ohm load.  The filter is a six
pole bandpass with a passband from 2500 to 2686 MHz and i nsertion
loss of about 1.5 dB.  It passes the desired signal while attenuating
unwanted harmonics and spurious fre quencies.

     A small p ortion of the filtered signal is tapped off by the directional
coupler and is then split into two parts:  the forward power sample port
and the forward power measuring circuit consisting of a rms detecto r
and a Hittite switch (for use only during very high level testing (100 W)
to protect the detector).  Most of the filtered signal passes on to the
circulator w hich in turn passes the final signal to the output port and the
antenna.  Any reflected power from antenna mismatch is diverted by  the
circulator to the reflected power sample port and the reflected po wer
measuring circuit  consisting of a log detector.  Both types of detectors
convert the incoming RF power to an output voltage that is sent to the
control board outside the RF shielding module through the 20 pin fil ter
plate connector mounted to the module.
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Power Amp #5 Interconnect

Power Amp / Power Supply Back plane to
Control Back plane

Power Amp #2 Interconnect

Power Amp #1 Interconnect

Power Amp #4 Interconnect

Power Amp / Power Supply Back plane to
Bandpass Filter Back plane

Power Amp / Power Supply Back plane to
Signal Processing Back plane

REH

REH

8-15-00
8-15-00

Circuit Description:

This board routes signals from the power amplifiers and power supplies for use in different  parts of the system. 
J1 through J8 convert signals from floating connectors of the power amp/power suppl y module into ribbon cable connectors J11 through J13.

Signal lines from the floating connectors of the power amplifiers are combined for input/output through J1, J2, J3, J4,  and J5.  J1 is the interconnect to power amplifier #1.  
J2 through J4 are for power amplifiers #2 through #4.  J5 is the interconnect to power amplifi er #5 which is the back up PA of the system.

Power supply status lines from floating connectors are combined on terminal b locks then routed to J8.  
From J8 the signals are set to the bandpass filt er module through J12.  
From the bandpass filter module these signals are sent to the sy stem control module.

J11 is used to transfer the forward power voltage signals from the power amplifiers to the R F signal processing module.  
These signals are used by the associated upconverter to ALC the forward power level.

J12 and J13 are used to transfer the forward and reflected power voltages as measured in the b andpass filter to the system control module.  
These measurements are reported to the customer through SCADA and the downstr eam control card display messages.  
Control and monitoring lines of each PA by the system  control module are channeled through J13.
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