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1 Introduction and Installation

1.1 Program Description

The Affinity Control software is designed to allow for minor adjustments to the Affinity system
Upconverter/Amplifier plug-in module (hereafter referred to as "upconverter"). Control and
monitoring for normal day-to-day operation is provided on a main control screen. Calibration,
adjustment, and setup functions are provided through additional maintenance screens.

The program provides the capability of saving upconverter settings to a file. There is also a fault
history log file, created during operation, which provides reporting capabilities on faults and
operational activities. The fault history log file, along with the saved settings file, provides useful
information to aid in troubleshooting problems that may arise.

Refer to the Affinity and Upconverter/Amplifier reference section of this document for more
detailed information regarding the operation of the Affinity system, including details on the
upconverter plug-in.

1.2 System Requirements
e  Windows 95, 98, NT 4.0, 2000, or XP (Windows 2000 or XP recommended).
e 64MB Memory
e Pentium 3 — 350MHz or better.
e 800x600 or better display resolution — 256 colors minimum.
e One RS232 communication port.
e DB9 (PC) to RJ11 serial interface cable PN: 47267081

1.3 Installation

The Affinity Control software application is supplied in two possible forms: As a CD-ROM (Part #
47267204.01) or as a zip file delivered via e-mail (AffinityControlGUIv250.zip). Locate and run
the supplied setup.exe file to install the Affinity Control software on your computer. The setup
utility will install an executable file “AffinityControlv250.exe” in the directory “C:\Program
Files\Thales B&M\Affinity Control”. A shortcut to this executable is automatically added to the
START > PROGRAMS menu and to the PC desktop.
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1.4 Initial Setup

Connect the DB9 connector of the serial interface cable to an unused PC serial port connector.
Connect the other end of the cable to the upconverter RJ11 serial port connector (see Figure 1).

RS232 Serial Port

Figure 1 Upconverter RJ11 Serial Port Connector

To start the program, click on the program lcon. The first time that the program is started a
popup window will appear (see Figure 2) requesting that the setup be run. Click on the OK
button to run the program’s Setup/Configuration dialog. If the Cancel button is pressed, the
program will exit. The setup must be performed before the program can be run. When the
Setup/Configuration window appears, select the desired COM Port, set the Rated System Pwr,
then click on the Save button to save the configuration.

NOTE: The rated system power (Rated System Pwr) is the maximum system output power rating, NOT
the power at which the system will be operated.

Click on the Apply button to activate the settings. The Setup/Configuration dialog can be
accessed later from the Maintenance screen. Refer to the Setup/Configuration section of this
manual for details on the remaining setup and configuration parameters.

A warning dialog message (Figure 3) will be displayed noting that the program could not load
previous upconverter settings. This warning message will be displayed on every startup until the
upconverter settings are saved. Refer to the Maintenance section of this manual for a
description on how to save the current upconverter settings.

AffinityControl x| AffinityControl g x|
@ The program has detected that this is the first ime it has been run. @ Could not openfload old paramters from Upconwverter data file!
Press OK to continue with Setup or Cancel to exit the program. You should save them in the maintenance window as soon as possble

Cancel |

Figure 2 First Time Startup Dialog Figure 3 Old Upconverter Parameters Warning



THALES

BROADCAST & MULTIMEDIA Program Operation 3
Affinity Control User’s Guide
Software v2.50

2 Program Operation

2.1 Main Control Screen Operation

The Main Control screen is the primary interface to the upconverter module. It displays the
current operating power levels and status. It also includes controls for adjusting system output
power, upconverter ON or OFF (Transmit or Standby), upconverter reset, and access to the
fault history log file.

Each time the program is run, the Status window must be clicked to connect to the upconverter.
It may take a couple of minutes for the connection to be made after the Status window is
clicked. Figure 5 shows the Main Control screen after the program has successfully connected
to the upconverter. During the connection process, the program extracts most of the important
current upconverter parameter data. This is some of the data that is saved by clicking on the
Save Upconverter Settings button in the Maintenance Options screen.

£ Affinity Control v2,.50 May 2004, on Gt B ] | £ Affinity Control v2.50 May 2004, on G - 1=l x|
THALES Broadcast & Multimedia THALES Broadcast & Multimedia
Upconverter LCD Metering Upcaonverter LCO Metering
| Forward Pwr | | Reflected Pwr | |Upconverter Pwr | Forward Pwr | | Reflected Pwr | |Upconwerter Pwr

———— System QOutput Power Control System Cutput Power Control —————

Transmit || Raise Power || Transmit || Raise Power ||
Reset || Reset
Standby || Lower Power || Standty || Lower Power ||

| Maintenance I| | Fault Lag || |
Status: NOT CONNECTED Click here to connect... [tatus RF Tranemmit

Figure 4 Main Control Screen - NOT CONNECTED Figure 5 Main Control Screen—After Connection

L

| Maintenance || | Fault Logll
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2.1.1

Upconverter LCD Metering and Status Box

The power readings shown are basically a duplicate of the LCD display readings on the
upconverter itself. However, the values displayed by the program are averaged for increased
stability.

2.1.2

Forward Pwr — Displays the current system output forward power (averaged 3
samples).

Reflected Pwr — Displays the current system reflected power (averaged 3 samples).
Upconverter Pwr — Displays the current upconverter internal forward power.

Status — Displays the current status of the program or Affinity operation. Typical status
conditions are: RF Transmit, RF Standby, RF OFF and Not Connected.

Controls

Transmit — Clicking this button will place the upconverter in the Transmit mode. It may
take thirty seconds or more for the upconverter to transition to the transmit state (RF
ON).

Standby — Clicking this button will place the upconverter in the Standby mode (RF
OFF).

Reset — Clicking this button will send a reset command to the Upconverter. It will briefly
turn the output off, then return to the Transmit mode after approximately ten seconds

NOTE: Anytime the upconverter is reset it will revert back to ALC Auto mode, which is
the normal operating state.

Raise Power — Clicking this button will increase the Affinity system output power. The
increase is typically between five and ten Watts.

Lower Power — Clicking this button will decrease the Affinity system output power. The
decrease is typically between five and ten Watts.

Maintenance — Clicking this button will open the Maintenance Dialog window. Refer to
the Maintenance Screen Operation section of this document for details.

Fault Log — Clicking this button will open a window to display the current contents of the
fault history file. The file can be scrolled page by page. As the fault history file grows in
size, it will become more cumbersome to view. The fault history file should be purged
occasionally or archived by copying to other storage.

NOTE: The Fault History file is a normal text file and can be opened and view with a
standard text editor such as Notepad. DO NOT EDIT the file that is currently in use!

Quit — This will exit the Affinity Control program.
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2.1.3 Fault Log Screen Operation

Clicking on the Fault Log button in the Main Control Screen will open the Fault History Logfile
display (Figure 6). Clicking the Next Page button will display the next page of the file. Clicking
the Prev Page button will display the previous page of the file. The contents being displayed
can be copied and pasted into another program if desired, but the information cannot be edited.
It is strongly recommended that the fault log file be purged or archived frequently.

Affinity Control - Fault History Logfile x|
THALES Broadcast & Mulimedia

05-15-2004 17:53:58 INFO
05-15-2004 17:53:53 INFO
05-18-2004 17:54:10 INFO
05-18-2004 17:54:14  INFO
05-15-2004 17:54:24 INFO
05-15-2004 17:54:33 INFO
05-13-2004 17:54:38 |NFO
05-18-2004 17:54:45 |WFO
05-15-2004 17:54:45 INFO
05-13-2004 17:55:26 INFO
05-18-2004 17:55:30 INFO
05-18-2004 17:55:35 INFO
05-15-2004 18:00:21 IMFO

Fuud Puor: 83 - 0K a]
Jpconverter P 82 - 0K

Entered Meter/Dizplap Calibration dialog.

Exited Meter/Dizplay Calibration dialog.

Entered Meter/Dizplay Calibration dialog.

Exited Meter/Dizplay Calibration dialog.
Upconverter Parameters SAVED!

COM Perfor Stats: Tranzactions: 4685, Timeouts: 11
Affinity Control Program terminated narmally

Program startup successfull

Connection to pcanverter - Successful.

Entered Full Calibration procedure.

Full Cal canceled by uzer.

05-15-2004 18:00:21
05-13-2004 18:00:23
05-18-2004 18:00:23
05-15-2004 18:00:33

FAULT Fwd Pwr Fault High, Fwd Puwr: 200, Top: 115
IMFO  COM Perfor Stats: Transactions: 873, Timeouts: 0
INFO  Affirity Control Program terminated narmally

INFO  Program startup successfull

05-13-2004 18:00:40 COM ERROR COM Receive TIMEOLT.

05-18-2004 18:00:43
05-18-2004 18:00:43
05-15-2004 18:00:43
05-15-2004 18:00:51
05-18-2004 18:00:51
[05-13-2004 15:00:51
05-15-2004 18:0%02

=

INFO  Connection to Upconwverter - Succeszsful

FAULT Fuwd Pwr Fault High, Fwed Puwr: 201, Trip: 115
FAULT Upcoreerter Puwr Fault Low, Upoors P O, Trip: 80
INFO  Entered Full Calibration procedure.

INFO  Fwed Pwr: 201 - 0K

INFO  Upconwerter Prar O - 0K

INFO  Full Cal canceled by user.

Frev Page II

Current Page: I 4

Figure 6 Sample Fault History Log File




THALES

BROADCAST & MULTIMEDIA Program Operation 6
Affinity Control User’s Guide
Software v2.50

2.1.4 Maintenance Options Screen Operation

Most of the buttons in the Maintenance Options Screen (Figure 7) will open additional windows.
The following buttons are described below:

Setup/Config — Clicking this button will open the Setup/Configuration dialog window.
Refer to the Setup/Configuration Screen Operation section of this document for details.

Meter/Display Cal — Clicking this button will open the Meter/Display Calibration dialog
window. Refer to the Meter/Display Calibration Screen Operation section of this
document for details.

Save Upconverter Settings — Clicking on this button will save the current upconverter
settings to a date and time stamped file. Refer to the Save Upconverter Settings section
of this document for details.

Purge Fault Log — Clicking this button will allow the fault history file to be emptied. This
file can grow quite large. Refer to the Fault History section of this document for details.

Amplifier Gain Check — Clicking this button will open the Amplifier Gain Check dialog
window. Refer to the Amplifier Gain Check Procedure section of this document for
details.

Full Upconverter Cal — Clicking this button will open the Full Upconverter Calibration
dialog window. Refer to the Full Upconverter Calibration Procedure section of this
document for details.

Back to Main Window — Clicking this button will close the Maintenance Options dialog
window and return to the Main Control Screen.

THALES Broadcast & Multimedia

Affinity Control - Maintenance Options ji x|

Setup/Config ” Purge Fault Log ”

Meter/Display Cal || Amplifier Gain Check ||

Full Upconverter Cal ”

Save Upconverer Settings

Eack 1o Main Window |

Figure 7 Maintenance Screen
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2.1.5 Setup/Configuration Screen Operation

The Setup/Configuration Screen (Figure 8) allows various program parameters to be adjusted,
saved, and applied. A Setup Help screen located on the right side of the dialog describes most
of the controls and their functions. More detail on each control is provided here:

2.1.5.1 Configuration & COM Setup

e COM Port — This control allows selection of the desired COM port (ports 1 - 4 are
currently supported).

e Rated System Power — Use this control to select the rated system output power (not
the operating power). This setting is required by the Amplifier Gain Check procedure in
order to know how many amps are available.

e COM Timeout — SHOULD NOT NEED TO BE ADJUSTED. If COM lockouts occur,
suspect a cable/COM connection problem. Timeouts will occasionally occur, but if they
do not cause a COM lockout, they should be ignored. The program has built-in handling
for these timeout errors and will automatically recover.

Affinity Control - Setup/Configuration x|
THALES Broadcast & kulimedia
— Configuration & COM Setup——————— SETUP HELP

COk Park: I Ok YI COk Port:
- Uze to zelect R5232 port
) Iﬁv Fiated Spgtem P
Riated System Pur: | 500/ - Select the Max autput Puar

. COM Timeout [mz]:
COk Timeout [mz): I R000 :ll - Increaze if COM errorz occur

Fwd and pcornverter Pwr Alarm Trips
— Power Alarm Trip Settings———————— - Setpaint % that will cauze an alam
- indization and Fault Lag entmy
Fomward Pwr Low [Z): I a5 j Wlarm Trip Enable/Dizable
- Check to enable or dizable Pwr Alarms
st =)
Forward Pur High (%) | 115 ) pply - Applies all selected settings and
returnz to Maintenance Menu
Upconverter Pwr Low(E]: I 30 j Save - Saves current settings to config file.
Cancel - Dizcardz all changes and returns

L nvesinr P HIRb Wﬂ ta the Maintenance Menu

Ln-Check to Dizable Alarms [W Apply Il Save Il

Figure 8 Setup/Configuration Screen
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2.1.5.2 Power Alarm Trip Settings

These controls are used to set upper and lower alarm points for the forward and upconverter
power meter readings. These limits do NOT cause the program to take any action other than to
log the fault and display it on the Main Screen. If either the forward or upconverter power levels
are outside the limits, the corresponding Power display box on the Main Screen will be
highlighted red. Also, the fault will be recorded in the fault history file, with a date/time stamp,
and the alarm limit vs. the actual level. Again, violating these limits does NOT cause the
program to take any action to reduce or increase power.

o Forward Pwr Low % - Use this control to set the Forward Power LOWER alarm

threshold.

e Forward Pwr High % - Use this control to set the Forward Power UPPER alarm
threshold.

e Upconverter Pwr Low % - Use this control to set the Upconverter Internal Fwd Power
LOWER alarm threshold.

e Upconverter Pwr High % - Use this control to set the Upconverter Internal Fwd Power
UPPER alarm threshold.

¢ Un-Check to Disable Alarms — Check this box to enable Low/High Power alarm(s)
monitoring and reporting. Uncheck the box to disable Low/High power monitoring and
reporting.

2.1.5.3 Metering/Display Calibration Operation

The Meter/Display Calibration Screen (Figure 9 on the following page) allows the upconverter
LCD “System Forward Power”, “System Reflected Power” and “Upconverter Internal Fwd Pwr”
readings to be calibrated/adjusted. There is also an adjustment on this screen for the Fast
Reflected Shutdown Trip threshold. This is to eliminate nuisance reflected power trips caused
when the ADAPT output is turned on. There is a Meter/Cal Help screen displayed to the right
side of the dialog, which describes most of the controls and their function. More detail on each
control is provided here:

NOTE: that the readings displayed for power are NOT AVERAGED. That is, they are "real-time."

e System Fwd Pwr — Use the Up/Down control to adjust the displayed value for the
upconverter LCD “System Forward Pwr” reading. The reading displayed on-screen
should match the upconverter LCD reading. The displayed value is NOT averaged.

e System Reflected Pwr — Use the Up/Down control to adjust the displayed value for the
upconverter LCD “System Refl Pwr” reading. The reading displayed on-screen should
match the upconverter LCD reading. The displayed value is NOT averaged.

e Upconverter Pwr — Use the Up/Down control to adjust the displayed value for the
upconverter LCD “Upconv Fwd Pwr” reading. The reading displayed on-screen should
match the upconverter LCD reading. The displayed value is NOT averaged.
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e Fast Reflected Shutdown Trip — Use the Up/Down control to adjust the trip point for
the Fast Reflected Shutdown. The only possible reason that this may require adjustment
is to eliminate nuisance trips occurring when the ADAPT output is turned on. Adjust the
level up by one click, reset the upconverter, and turn the ADAPT drive output control
OFF and ON. If trip reoccurs, repeat this process until the upconverter no longer trips.

CAUTION: It should not be necessary to raise the level by more than 100 units (from the
initial displayed value). Be aware that if the threshold level is adjusted too high, reflected

power protection may be diminished.

¢ Done - Clicking on this button closes the Meter/Display Calibration window. Note that
changes take effect immediately, so any changes are permanent (unless changed back).

Affinity Control - Meter/Display Calibration

—LCD Display Meter Feadings —

System Fwd Pur
100

THALES Broadcast & Multimedia

Systermn Reflected Pur
0

Up 4| P| Down

Upcomeerear Puwr
100

Up 4| M| Down

Fast Refelected Shutdown Trip

METERJCAL HELP

LCD Display Meter Readings
Use the Up/Down arrows to adjust the
displayed value. Thevalue displayed,
matches the Upcorverter LCD display
and should be adjusted using an
external calibrated Power meter.
ait several seconds between clicks

Fast Reflected Shutdown Trip
Iz the Up/Down arrowes to adjust the
trip point for the Reflected shutdown.
The walue is incremented or
decrermented by 20 for each press of an
U p/Dawen arrawy.

Click on the Done button to return to the
aintenance Menu

1020

Up 4| P | Down

Figure 9 Meter/Display Calibration Screen

2.1.5.4 Save Upconverter Settings

This function is accessible from the Maintenance Options screen. Clicking on the button will
write the current program configuration and upconverter parameters to a file. Each time the
button is pressed, a new file is created. The unique filename is created using the current date
and time. An example file name would be: Settings-2004-05-17-17-42-15.txt where 2004-05-17
is the date in YYYY-MM-DD format and 17-42-15is the time in HH-MM-SS format. A sample of
the contents from a saved file is shown in Figure 10. Note that the parameters for each
upconverter vary depending on the system. Your results probably will not match the values in

this example.
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Upconverter Parameter Settings
Saved: May 19, 2004 at 11:03:31

SETUP/CONFIGURATION INFORMATION

Date of last Setup/Config Change: 2004-05-19, 08:43:26

Affinity Control SW v2.18

Configured COM Port: 2, COM Timeout: 5000ms

System Pwr Level: 500W, Amp Count: 8

Power Alarms Enabled

Fwd Pwr Alarm Low: 95, Fwd Pwr Alarm High: 105

Upconverter Pwr Alarm Low: 90, Upconverter Pwr Alarm High: 110

UPCONVERTER PARAMETERS INFORMATION

Upconverter Firmware Version: 1.10

System Fwd Pwr: 102

Sys Rev Pwr: 0
Upconverter Fwd Pwr: 105
Temperature: 197

Health Mask: 0xFF7B
Health Reading: OXFFFF
Health Snapshot: OxFFBF
Personality: OxFFFF

FW State: 4
FW Mode: 1
In Signal: 0
Current Channel: 21
Stored Channel: 21

CALIBRATION VARIABLES

ALC_AUTO_REF_MIN: 0
ALC_AUTO_REF: 669
ALC_MANUAL_REF: 1325

SYS_FWD_PWR_REF: 567
SYS_REFLECTED_PWR_REF: 565
UPCONVERTER_INT_FWD_PWR_REF: 577

FAST REFLECTED_SHUTDOWN_THRESHOLD: 920
FAST REFLECTED PWR_PERCENT LIMIT: 20
POWER_LIMITER: 430

FILTER_COEFF 1:7

FILTER_COEFF _2:7

AGC_AUTO_REF_MIN: 4095
AGC_AUTO_REF: 4095
AGC_MANUAL_REF: 4095
IF_THRESHOLD: 4095
FREQ_RESP_1: 4095
FREQ_RESP_2: 4095

Miscellaneous Readings

SYS_FWD_PWR_ADC: 568
SYS_REFLECTED_PWR_ADC: 264
UPCONVERTER_PWR_ADC: 579
OUTPUT AMP_CURRENT: 48
FINAL_AMP_CURRENT: 71

END OF DATA

Figure 10 Saved Upconverter Settings File Example
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2.1.5.5 Purge Fault Log Operation

Clicking on this button will bring up a dialog window asking for fault log purge confirmation. If
“Yes” is clicked, the entire contents of the existing fault history file will be deleted. Fault history
data is written to a file named FaultHistory.txt . The fault history file is a standard text file, which
can be read/opened with a text editor program such as Notepad. It is recommended that the
fault history file be archived and purged as a regular part of the normal system maintenance.
The file can either be copied or moved to some external storage medium.

2.2 Amplifier Gain Check Procedure

The Amplifier Gain Check procedure (refer to Figures 11, 12, 13, 14, 15, 16 and 17) allows the
RF output power contribution of each individual amplifier to be checked. The procedure walks
the user through a step-by-step process with on-screen instructions for each step. The
procedure can be canceled and restarted at any time. Currently, it is not possible to go
backwards (backup one or two steps). The basic procedure is as follows:

e Set upconverter to ALC Manual mode

e Raise ALC Manual value to adjust power between 50 and 100% output power.
e Turn each amp off, record power drop.

e Turn each amp back on.

e Repeat previous two steps for each of the remaining amps.

x

Affinity Control - Amplifier Gain Check ¥
THALES Broadcast & Multimedia

s

Amplifiers ———— AMPLIFIER GAIN CHECK HELF

This procedure will compare the gain of
each amplifier, to the overall average.

Follow the instructions as they appear
in the window below. Fress the Cancel
button at any time to cancel a Check in
progress.

Fress Beqgin to startthe check

Start Lenvel Fuwd] Pt

| 100 | | 100 |
ALC_MANUALl 1630 ﬂ Cancel ||

Figure 11 Amplifier Gain Check for 500W System (Screen 1)
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Affinity Control - Amplifier Gain Checl | X

Amplifiers

|

T

THALES Broadcast & Multimedia

G ]

Start Lenvel

00|

Fuvd Pwer

I 100 |
acwanual 150 2

The ALC_MAMNUAL level will be reduced
and the system will be put into manaul gain
mode.

Fress the Mext button to continue

Figure 12 Amplifier Gain Check for 500W System (Screen 2)

Affinity Control - Amplifier Gain Check B x|
THALES Broadcast & Multimedia

Armplifiers

8 7 6B & 4

i

Start Lewel

o0 |

Fuc] Pt

e |
ALC_MANUALl 1450

Raise the ALC_MANUAL value, using the
Up/Down contral below, until the Fwd Pwr
lenvel is between 50 10 100%. Typically, the
output power will not begin to increase until
the ALC_MAMNUAL wvalue is abowe 10001
DO NOTATTEMFT to exceed an

AL MANUAL wvalue of 2000 to get at least
50% Fwd Pwrl Use the Cancel button to exit
the procedure if power cannot be raised.
Mote: Wait 10 seconds hetween each
adjustment to allow the system to respond.

Fress the Mext button when power is
betwveen 5010 100%:

Figure 13 Amplifier Gain Check for 500W System (Screen 3)
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Turn the keyswitch on Amp 1 to OFF and

ait for the power to drop, then

——Amplifiers

(1111

Program Operation

Fress the MNext button to continue

Start Lewvel Fuwd Pt

aLcmanual| 10 2

Figure 14 Amplifier Gain Check for 500W System (Screen 4)

Affinity Control - Amplifier Gain Check
THALES Broadcast & Multimedia

Amplifiers

'Turn the keyswitch on Amp 1 to ON and
ait for the power to return to at least 30% of

5 A

I

Start Lewel

e |

ALC_MANUALl 150

Fuivd Pt

the original Start Level, then

Prass the Mext button to continue

|

Figure 15 Amplifier Gain Check for 500W System (Screen 5)
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Affinity Control - Amplifier Gain Check 4 x|
THALES Broadcast & Multimedia

—Amplifiers—— |  [Tumn the keyswitch on Amp 2 to OFF and
ait for the power to drop, then

J JJ J J JJ J Fress the MNext button to continue

Start Lewvel Fuwd Pt

ALC_MANUALl 1450 il Cancel ||

Figure 16 Amplifier Gain Check for 500W System (Screen 6)

Affinity Control - Amplifier Gain Check i x|
THALES Broadcast & Multimedia

——Amplifiers———|  [The numhers below each Amp show the
output power lewvel with the Amp OFF

LAmps with large discrepancies fram the
calculated average hawve been highlighted
in Red. Amps that hawe been highlighted
orwith [itle decrease in power should be
checked. A good check would be to mowve

54 B0 B0 &3 B2 EO GO0 the questionable Amps to a new slotand
retry the Amp Gain Check.

Fress the MNext button to continue

Start Lewvel Fuwd Pt

ALC_MANUALl 1450 il Cancel ||

Figure 17 Amplifier Gain Check for 500W System (Screen 7)

The block representing the amplifier being tested is highlighted yellow when it should be turned
OFF, highlighted white when it is to be turned ON, and highlighted blue when the test is
completed. As the test on each amplifier is completed, the power level recorded with the
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amplifier OFF is displayed below the amp. Note that the program does NOT actually know
which amplifier is being turned OFF and assumes that the operator is following the sequence as
highlighted. If the sequence is not followed correctly, the values under each amplifier block will
not be correct for the specific location shown.

After all of the amplifiers have been tested, the program will calculate an average power drop
and highlight the amplifiers that have a gain contribution below a calculated limit.

NOTE: An amplifier making little or no contribution to the final output power (i.e. power drops little when
amp in question is deactivated) is most likely defective and may require replacement.

It is important to understand that the program only offers "advice." The operator should make
the final decision regarding which amplifier(s) is/are defective. It is strongly recommended that
the power levels shown for each amplifier be reviewed closely, that suspect amps be swapped
to a new location, and that the test be re-run before deciding that an amplifier has failed.

2.3  Full Upconverter Calibration Procedure

The Full Upconverter Calibration Procedure allows a new upconverter to be calibrated to the
system in which it operates. An average power meter and a selection of SMA or N attenuator
values are REQUIRED (a 0-10dB variable attenuator is recommended) in order to perform this
procedure. The program provides a step-by-step procedure with instructions for the entire
calibration. Each step is documented in this manual. This program performs some of the steps
listed below automatically. The steps that are performed are as follows:

e Initialize the upconverter with default parameters.
e Put upconverter into ALC Manual mode.

e Check/adjust the ADAPT output level and connect to the RF input port of the
upconverter.

e Adjust the ALC Manual Ref value to bring the system to full power.

e Check/adjust and connect a forward power sample to the forward power sample input of
the upconverter.

e Adjust the System Fwd Pwr Ref value to calibrate the “System Fwd Pwr” metering value
displayed on the upconverter LCD.

e Adjust the Upconv Fwd Power Ref value to calibrate the “Upconv Fwd Pwr” metering
value displayed on the upconverter LCD.

e Check/adjust and connect a reflected power sample to the reflected power sample input
of the upconverter.

e Adjust the System Refl Power Ref value to calibrate the “System Refl Pwr” metering
value displayed on the upconverter LCD.

e Place upconverter into ALC Auto mode.
e Adjust the ALC Auto Refvalue to bring the system to full power in ALC Auto mode.
e Calibrate the Power Limiter threshold to limit maximum system output power.
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e Adjust the Fast Refl Shutdown Threshold value to set the reflected power —6dB trip level

to 15% system reflected power.

e Adjust the Fast Refl Power Percent Limit to set the reflected power shutdown trip level.

Every calibration screen contains a help window on the right side. The instructions for each step
are shown in this window. The left side of the screen shows each of the variables to be set
during the calibration. The variables are highlighted during any adjustment. As needed, controls
will be displayed below the calibration variables. There is a Cancel button in the lower right
corner of the screen. The calibration procedure can be terminated at any time by clicking on the

Cancel button.

The screen shown in Figure 18 is strictly informational. No adjustments or changes are
performed at this time. The instructions note the requirement for an average power meter and

various attenuator sizes.

Affinity Control - Full Upconverter Cali
THALES Broadcast & Multimedia

ALC Manual Ref

Swstem Fwd Pwr Ref

Upcony Fwd Power
Ref

Swstern Refl Power Ref

ALC Auto Ref

Power Lirmiter

Fast Refl Shutdown
Threshold

Fast Refl Power
Percent Lirmit

Program Operation

This procedure will walk through a FULL
UPCONYERTER CALIBRATION. It
requires that an Average Power Meter be
available to measure System output power,
as well as the levels from the Adapt output
and to the Upcorverter Forward and
Feflected samples. Sewveral attenuator
sizes or avariable attenuator will also be
required during the calibration of the
Reflected power sample input. Refer to the
Affinity Control Software manual for a
thorough description of this Calibration
nrocedure.

Click on the Begin buttan to start

Cancel |

Figure 18 Full Calibration-Initial Display Screen
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The screen shown in Figure 19
displays a "last chance" warning
message. Clicking on the Next
button in this screen will erase any
previous parameters stored in the
upconverter and initialize it using
default values. Clicking on the
Cancel button will terminate the
procedure without any changes
being made to the upconverter
settings.

The screen in Figure 20 displays a
wait message while the upconverter
is initialized with the pre-calibration
default values. Note that the
initialization can take a few minutes
— Be patient.

Program Operation

Affinity Control - Fu

17

Il Upconverter Calibr

THALES Broadcast & Multlmedla

ALC Manual Fet

WARNING

System Fuwd Pwr Ret

The next step will initialize ALL Upconverter
parameters to defaultvalues priorto

Upcony Fwd Power
Ref

calibration. This will ERASE any
calibration walues stored in the

System Refl Power Bef

Ipconverar. Only press the Next button if
ou are sure that you want to calibrate this
lpconvererl

ALC Auto Ref

To exitwithout changes, press the Cancel

Power Limiter

button now!

Fast Refl Shutdown
Threshold

Fress the Mext button to continue

Fast Refl Power
Fercent Limit

Figure 19 Ful

Affinity Control -

Full Upconverter Calib

| Calibration-"Last Chance" Warning

THALES Broadcast & Multimedia

ALC Manual Fet

Initializing Upconwverter settings to
pre-calibration defaults. Mote: This may

System Fuwd Pwr Ret

take several minutes.

Upconv Fwd Power
Fef

Flease wait. ..

System Refl Power Ref

ALC Auto Ref

FPoweer Limiter

Fast Refl Shutdown
Threshold

Fast Refl Power
Fercent Limit

Figure 20 Full

Calibration-Upconverter Initialization
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The screen in Figure 21 instructs the
operator to adjust the output level of
the ADAPT for +6dBm to +7dBm.
This is the OPTIMAL input level for
the upconverter. Although it will
operate at lower (and higher) input
levels, the best performance can be
achieved with this level.

The screen in Figure 22 is
informational only. It instructs the
operator to connect a power meter
to a calibrated coupler on the output
RF system.

Program Operation

Affinity Control - Full Upconverter Calibrati

18

THALES Broadcast & Multimedia

ALC Manual Ref

idjustthe Adapt output for a level between
+6 to +7dBm. When set, turn off RF and

System Fwd Pwr Ret

connect the Adapt output to the input of the
|Jpconverer chassis and then, tum RF

Upconv Fwd Power
Fet

back OM.

System Refl Power Re

f
Press the MNext button to continue

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

Figure 21 F

Affinity Control - Full Upconverter Calibré
THALES Broadcast & Multimedia

ull Calibration-ADAPT Output Level

ALC Manual Ref

Connect a Power Meter to one ofthe
calibrated couplers, after the Bandpass

System Fwd Pwr Ref

fitter. The following steps require a Power
IMeter to monitor system output power while

Upconw Fwd Fower
Rat

adjusting the Upconverter level. Afterthe
Power Meter is connected and setup,

System Refl Power Ref

ALC Auto Ref

Fress the MNext button to continue

Power Limiter

Fast Befl Shutdown
Threshold

Fast Refl Fower
FPercent Limit

Figure 22 Full Calibration-Power Meter Setup
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The screen in Figure 23 performs
the calibration of the ALC Manual
Ref parameter. This parameter
controls the output level of the
system when in ALC Manual mode.

The screen in Figure 24 instructs the
operator to connect a forward power
sample to the upconverter forward
power sample input. This will
become the reference level for the
ALC Auto mode (Automatic Level
Control) as well as the reference for
the "Fwd Pwr" display reading.

Program Operation

Affinity Control

- Full Upconverter Calibi
THALES Broadcast & Multimedia

19

ALC Manual Ref

1830

System Pwd Pwer Ref

Upcony Fwd Fower
Fet

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Percent Limit

UR/DOMWIMN I__[
Step Size 0 [

Faise the "ALC Manual Ref" value until the
systerm reaches full output power. Wait 10
seconds after every change to allow the
system to respond. Letthe system run at
full power for 15 minutes or until the
arplifiars hawve stabilized. Typically. the
output power will not begin to increase until
fthe "ALC Manual Ref" value is betwaen
1000 and 1500. Adjustthe UR/DOWN Step
Size to use smaller steps as the system
output power rises. NOTE: It should NOT
be necessary to exceed an "ALC Manual
Fef' level greater than 2000 to achiewve full
powerl

Fress the Next button after the system has
stahilized at full power.

It || Cancel ||

Figure 23 Full Calibration-ALC Manual Ref Calibration

Affinity Control

- Full Upconverter Calibr
THALES Broadcast & Multimedia

ALC Manual Ref

System Fwd Pwr Ret

Upconv Fwd Power
Fet

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

UR/DOWMN Iﬂ
Step Size 10 @

(!
o

idjustthe lewvel of the Pwd Pwr sample to
the Upconverter for-5dBm [+~ 1dBm) at full
system output power. Typically, one of the
F50dB couplers is used to supply this
sample.

Fress the Next buttan after the level is set
and connected to the Upconverter Fwd Pwr
reference input.

Fress the Mext button to continue

Figure 24 Full Calibration-System Fwd Pwr Sample Setup
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In Figure 25, adjustment of the

System Fwd Pwr Refis performed.
This calibrates the upconverter LCD
display reading for "System Forward

Pwr."

The screen in Figure 26 is
informational only.

Program Operation 20

Affinity Control - Full Upconverter Calibration x|

THALES Broadcast & Multimedia

ALC Manual Pef 1530

System Fwd Pwr Ret 576

Upconv Fwd Power
Fet

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

- NN

System Fwd Power 100

UR/DOWMN Iﬂ
Step Size ! o

Press the LIP/DOWMN buttons to adjust the
| pconverer's LCD "System Fwd Power"
reading until it displays 100, The Systemn
Fuwd Power level is also displayed below.
The "System Fwd Pwr Ref" wvalue will also
change, butin the opposite direction.

Fress the Mext button when the
Jpconverter's "Systerm Fwd Power" LCD
reading is 100.

[t || Cancel ||

Figure 25 Full Calibration-System Fwd Pwr Ref Calibration

Affinity Control - Full Upconverter Calibrati x|

THALES Broadcast & Mulimedia

ALC Manual Ref 1830

Systern Fwd Pur Ref | = &76

Upcony Fwd Power
Feaf

System Refl Fower Ref

ALC Auto Ref

Power Limiter

Fast Befl Shutdown
Threshold

Fast Refl Power
Fercent Limit

System Pwd Power 100

upP

UR/DOWN
) |1 vl
Step Size DO

In this step, the Upconwerter's LCD
"Upcony Fwd Power" display walue will be
adjusted to display 100 at full system
output power.

Press the MNext button to perform the
adjustment.

Figure 26 Full Calibration-Upconv Fwd Pwr Ref Info
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In Figure 27, the Upconv Fwd Power
Ref parameter is calibrated. This
calibrates the Upconverter LCD
"Upconv Forward Pwr" reading.

The screen in Figure 28 instructs the
operator to connect the samples
used for the Fwd Pwr Ref
calibration, to the upconverter
Reflected Pwr sample input.

Program Operation

Affinity Control

- Full Upconverter Calibration
THALES Broadcast & Multimedia

21

ALC Manual Ref | 1630
System Fwd Pwr Ref | 676
Upconv Fwd Power T
Ref i

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

Upconw Fwd Power

UR/DOWMN
Step Size

|

- NN

100

Press the LIP/DOWMN buttons to adjust the
| pconverer's LCD "Upcone Fwd Power”
reading until it displays 100, The Upconwy
Fuwd Power level is also displayed below.
The "Upcony Pwd Pwr Ref" value above

ill also change, butin the opposite
direction.

Fress the Mext button when the
Upconverter's "Upcony Fwd Fower" LCD
reading is 100.

[t || Cancel ||

Figure 27 Full Calibration-Upconv Fwd Pwr Ref
Calibration

Affinity Control - Full Upconverter Calibra

THALES Broadcast & Multimedia

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Befl Shutdown
Threshold

Fast Refl Fower
FPercent Limit

Upcony Fwd Power

UR/DOMWN
Step Size

|

9k

P

- I

i Femowve the Fwd Pwr sample input and
R | e } connect it to the Reflectad Pwr input. The
N Feflected Pwr LCD lewvel will be calibrated
Systern Fwd Par Bef | 576 | |usingthe same -5dBm level previously
Upconw Fwd Power | S setup for the Fwd Pwr Cal.
Rat i

Press the Next button after the sample is
connected to the Reflected Pwr input.

Figure 28 Full Calibration-System Refl Power Ref Info
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In Figure 29, the System Refl Power
Refis calibrated. This calibrates the
Upconverter LCD "System Refl Pwr"
reading.

This screen is informational only.

Program Operation 22

Affinity Control - Full Upconverter Calibration ™ x|
THALES Broadcast & Multimedia

Press the LIP/DOWMN buttons to adjust the
| pconverer's LCD "System Ref Power"
reading until it displays 100. The System
Fef Pwr levelis also displayed below. The
"Systerm Refl Pwr Ref" wvalue will also
change, butin the opposite direction.

ALC Manual Ref

System Fwd Pwr Ret

Upconv Fwd Power
Fet

System Refl Power Ref

E17 Fress the MNext button when the
lJpconverter's "System Ref Power" LCD
reading is 100.

ALC Auto Ref

Power Limiter

Fast Refl Shutdown -

Threshold

Fast Refl Fower
Fercent Limit

System Ref Power I 100

Swpsize 1 =
[t || Cancel“

Figure 29 Full Calibration-System Refl Power Ref
Calibration

Affinity Control - Full Upconverter Calibration x|
THALES Broadcast & Mulimedia

Remowve the Fwd Pwr sample from the
Reflected sample input and reconnectitto
the Fwd Sample input of the Upconwverter.
erify that the Upcorwerter LCD System
Fueed Pwr display still reads approximatehy
100 (96-105) and

ALC Manual Ref

System Fwd Pwr Ret

Upcony Fwd Power
Feaf

System Refl Fower Ref F

ALC Auto Raf Fress the MNext button to continue

Power Limiter

Fast Befl Shutdown
Threshold
I 96

Fast Refl Power
Fercent Limit

System Pwd Power

UR/DOWN
Step Size I1 :Iv

Tt || Cancel ||

Figure 30 Full Calibration-System Refl Power Ref
Calibration
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The screen in Figure 31 is also
informational only and simply
describes what will be done in the
next step of the procedure.

In this step, the upconverter is
placed into ALC Auto mode prior to
adjustment of the ALC Auto Ref
parameter.

Program Operation 23

Affinity Control - Full Upconverter Calibration = x|

THALES Broadcast & Multimedia

[The next step will be to calibrate the "ALC
Auto Ref' value. This walue is the control
noint for the automatic level control that will
maintain a stable output power. The Fuwd
Pwr sample MUST be connected to the

| Jpconverter input and the LCD System
Fueed Pwr display MUST be approximately
100.

ALC Manual Ref

System Fwd Pwr Ret

Upconv Fwd Power
Fet

System Refl Power Re

ALC Auto Ref

- Press the MNext button to continue
Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

=
il
-
il
.
%

System Fwd Power

i

UR/DOWMN
! |-| vl
Step Size W

Figure 31 Full Calibration-ALC Auto Ref Info

Affinity Control - Full Upconverter Calibration x|
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[The system is now being placed in ALC
WUTO mode. When the system enters ALC
WUTO mode, the systerm output level will
probably drop to zero - THIS 1S NORRMAL.

ALC Manual Ref

System Fwd Pwr Ret

Upcony Fwd Power
Feaf

System Refl Fower Ref

Flease wait . .

ALC Auto Ref

Power Limiter

Fast Befl Shutdown
Threshold

Fast Refl Power
Fercent Limit

I 100

System Pwd Power

RO m
Step Size DO

Figure 32 Full Calibration-ALC Auto Mode Switch
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The adjustment and calibration of
the ALC Auto Ref parameter is
performed in this step. This
calibration parameter controls the
system output power during normal
operation.

Figure 34 is an informational only
screen describing the next step to
be performed.

Program Operation 24

Conirol - Full Upconverter Calibration x|

THALES Broadcast & Multimedia

ALC Manual Ref

Raise the "ALC Auto Ref' value until the
systerm reaches full output power. Wait 10

System Fwd Pwr Ret

seconds after every change to allow the
system to respond. Letthe system run at

Upconv Fwd Power
Fet

full power for 10 minutes or until the
amplifiers hawve stahilized. Typically, the

System Refl Power B

output power will not begin to rise until the
"ALC Auto Ref' value is greater than 400,
idjustthe UF/DOWN Step Size to use

ALC Auto Ref

smaller steps as the system output power
begins to rise. NOTE: The step size should

Power Limiter

he reduced when power begins to rise,
since large step sizes can cause

Fast Refl Shutdown
Threshold

owverpower conditions. Also, it should NOT
he necessary to go abowe 800 to achieve

Fast Refl Fower
Fercent Limit

System Fwd Power

UR/DOWMN m
Step Size 50 x

full poweet!

Press the Next button after the systerm has
stahilized at full power.

| o

I
il
.
o

i

Figure 33 Full Calibration-ALC Auto Ref Calibration

Affinity Control - Full Upconverter Calibration x|

THALES Broadcast & Multimedia

ALC Manual Ref

The next step will be to calibrate the "Power
Lirniter" walue, Thiswvalue is used to Limit

System Fwd Pwr Ref

fthe maximum systerm output power and is
typically setto 1dB abowe the narmal full

Upconw Fwd Fower
Rat

power level. The calibration is done by
raising the systern output power to

System Refl Power R

approximately +1dB using the "ALC Auto
Fef' setting. The "Power Limiter" value is
fthen lowered until the output power begins

ALC Auto Ref

to drop.

Power Limiter

Fast Befl Shutdown
Threshold

Press the Mext button to continue

Fast Refl Fower
FPercent Limit

Swstem Fuwd Power

UR/DOMWN
Step Size I1 :lv

I 100

Figure 34 Full Calibration-Power Limiter Info
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In this step, the ALC Auto Refvalue
is increased to approximately 130%
to set the Power Limiter threshold
value. The maximum power limit can
be set as desired; a threshold of
130% is provided as an example.

This step performs the actual
adjustment of the Power Limiter
parameter. The power limiter is set
to limit the maximum system output
to the level desired.

Program Operation

Affinity Control - Full Upconverter Calibration

THALES Broadcast & Multimedia

ALC Manual Ref

25

System Fwd Pwr Ret

Ize the UF/DOWN buttons to increase the
"ALC Auto Ref" value and to raise the
Systerm Output Pwr to approximately 130%
(+/~-10%:). This is approximately the +1dB

Upconv Fwd Power
Fet

System Refl Power Bef

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

System Fwd Power

UR/DOWMN m
Step Size 10 @

100

- {HEEEEE

UF
i

lewvel for the system.

Press the Next button when the output
power level has been set.

Figure 35 Full Calibration-Power Limiter Setup

Affinity Control - Full Upconverter Calibration
THALES Broadcast & Mulimedia

ALC Manual Ref

System Fwd Pwr Ret

Upcony Fwd Power
Feaf

System Refl Fower Ref

ALC Auto Ref

Power Limiter

3500

Fast Befl Shutdown
Threshold

Fast Refl Power
Fercent Limit

System Pwd Power

UR/DOWN
Step Size IEDD :Iv

-l

142

IJse the UR/DOWN buttons to lower the
"Power Limiter" walue until power just
hegins to drop. Adjustitin smaller step

sizes sothatitis only reducing power by a

bto 10%.

Fress the MNext Button when done.

Tt ||

Cancel ||

Figure 36 Full Calibration-Power Limiter Calibration
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In this step, the program restores
the previously calibrated ALC Auto
Ref value to return the system to its
normal full power level.

This is an informational only screen
that instructs the operator in the
setup required to calibrate the Fast
Reflected Shutdown Threshold
value. Setting the required reflected
power sample levels is best
accomplished with a variable
attenuator.

Program Operation 26

ALC Manual Ref

System Fwd Pwr Ret

Upconv Fwd Power
Fet

System Refl Power Bef

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

System Ref Power 126

- /NN

UR/DOWMN m
Step Size 10 @

UF
i

Affinity Control - Full Upconverter Calibration : x|
THALES Broadcast & Multimedia

The "ALC Auto Ref" value will now be reset
to the 100% power output lewvel

Flease wait . ..

Figure 37 Full Calibration-ALC Auto Full Power Restore

ALC Manual Ref

System Fwd Pwr Ref

Upconw Fwd Fower
Rat

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Befl Shutdown
Threshold

Fast Refl Fower
FPercent Limit

Swstem Ref Power 15

P

- -

UR/DOMWN
Step Size |1D :lv

Affinity Control - Full Upconverter Calibration x|
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IThe next step will be to calibrate the "Fast
Fefl Shutdown Threshold". Afixed lewvel will
be connected to the Reflected sample
input of the Upconverter and the trip point
adjusted until the system enters -6dB power
recluction mode. Using one of the forwards
couplers on the BF System, feed a sample
to the Upconverter Reflected Input and
acljust the lewvel until 15% is shown on the
Upconverer LCD System Feflected Fower
display. The reading is also shown below.

FPress the MNext button after the display is
reading 15

Figure 38 Full Calibration-Fast Reflected Shutdown Setup
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In this step, the Fast Reflected
Shutdown Threshold parameter is
adjusted until the system detects the
15% reverse power threshold. This
will cause the system to reduce
power by approximately 6dB. It may
require several tries to get the
threshold set accurately (within 20
units of true threshold). As described
in the instructions, increase the Fast
Reflected Shutdown Threshold
slightly and use the Reset button to
clear the trip fault. Repeat as
necessary to get the trip set within
20 units.

This step instructs the operator to
adjust the reflected power sample
level, while still in the —6dB power
reduction mode, to 25% reverse
power. This will be used to calibrate
the Fast Reflected Power Percent
Limit threshold for full system power
shutdown.

Program Operation

Affinity Control - Full Upconverter Calibration
THALES Broadcast & Multimedia

ALC Manual Ref

System Fwd Pwr Ret

Upconv Fwd Power
Fet

System Refl Power Bef

ALC Auto Ref

Power Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Fercent Limit

1020

8l

System Fwd Power 21

UR/DOWMN m
Step Size 10 @

27

ze the UF/DOWN buttons to lower the
"Fast Refl Shutdown Threshold" value until
power drops to -6dB (25%). Typically. this
trip pointis below 1000, Use large steps to
reduce the value until 1000 is reached, then
decrease the step size to 20 and continue
lowering the walue. Ifthe trip occurs before
1000 is reached, raise the value by 50,
press the Reset button and wait for power
to return to full. Decrease the step size and
try again. Repeatthis process until the trip
occurs with & step size of 200 Leawve the
systern in the tripped state to continue.

Press the Mext button when the trip value
has been found.

Reset || [t || Cancel ||

Figure 39 Full Calibration-Fast Reflected Shutdown
Calibration

Affinity Control - Full Upconverter Calibration
THALES Broadcast & Multimedia

ALC Manual Ref

System Fwd Pwr Ref

Upconw Fwd Fower
Rat

System Refl Power Ref

ALC Auto Ref

Power Limiter

Fast Befl Shutdown
Threshold

Fast Refl Fower
FPercent Limit

Swstem Ref Power 25

- | I

P

UR/DOMWN
Step Size |1D :lv

he next step will be to calibrate the
"Systemn Refl Power Percent Limit". This is
he trip lessel that will cause the system to
urn off the RF output completely. Increase
he lewvel of the Reflected sample
connected to the Upconverter Reflected
input until the Upconverter LCD Reflected
Power display reads 25

Fress the Mext buttan when the lewel has
been adjusted.

Beset ||

Figure 40 Full Calibration-Reflected Power Limit Setup
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This step will perform the
adjustment on the Fast Reflected
Power Percent Limit value in order
to set the trip point for full system
power shutdown. Normally, this is
accomplished automatically.
However, in some cases the value
may need to be decreased by one
or two percent.

This is an informational only step
instructing the operator on
configuring the reflected power
sample to the input of the
upconverter. Normally, a reflected
coupler with the same attenuation
factor as the forward power sample
is used. If one is not available, the
attenuation of the chosen reflected
sample coupler can be adjusted
with fixed attenuators. This step is
also the final step of the calibration
procedure, and clicking on the Next
button will exit the procedure.

Program Operation

Affinity Control - Full Upconverter Calibration
THALES Broadcast & Mulimedia

ALC Manual Ref

System Fwd Pwr Ref

Upconwy Fwd Fower
Fet

System Refl Power Ref

ALC Auto Ref

Fowear Limiter

Fast Refl Shutdown
Threshold

Fast Refl Fower
Percent Limit

System Fwed Power

UR/DOWMN m
Step Size 1 =z

ra
=

0

o

P
T

28

Calculating and adjusting the "System Refl
Fower Percent Limit" The level will be set
o 1 less that the current LCD System
Foreward Pwr reading. This should cause
fthe swstem to trip and tum RF OFF
completely. Wait 30 seconds and if power
iz not OFF, reduce the walue by ane and

ait another 30 seconds. Ifthis does not
cause the trip, suspect a setup problem, or
a faultin the Upcomverter.

Fress the Mext button to continue

Figure 41 Full Calibration-Fast Refl Power Percent Limit
Calibration

Affinity Control - Full Upconverter Galibration:
THALES Broadcast & Multimedia

ALC Manual Ref

System Fwd Pwr Fiet

Upcony Fad Power
Ref

Systemn Refl Power Ref

ALC Auto Ref

Fower Limiter

Fast Befl Shutdown
Threshold

Fast Refl Fower
Percent Limit

System Fwd Fower

UF/DOWMN Iﬁ
Step Size ! 2

‘ a0
100

Calculating and adjusting the "Systern Refl
Fower Percent Limit" The level will be set
to 1 less than the current LCD System
Forward Pwr reading. This should cause
the system to trip and turn RF OFF
completely. Wait 30 seconds and if power
is not OFF, reduce the value by one and

ait another 30 seconds. fthis does not
cause the trip, suspect a setup problem,. or
& faultin the Upconverer,

Press the Mext button to continue

Reset || [Next || Cancel ||

Figure 42 Full Calibration-Reflected Power Sample Setup
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3 Affinity System Reference & Theory of Operation

Refer to the Affinity Simplified Block Diagram in Figure 43

3.1 ADAPT Reference

The ADAPT performs the on-channel generation of the 8VSB RF signal. It also performs all
linear and nonlinear precorrection of the RF signal. The remote interface to the Affinity system
for RF output ON/OFF, Raise/Lower, and Correction, is provided through the user interface
module in the ADAPT chassis. The recommended RF output level of the ADAPT is between +6
and +7dBm. The RF output of the ADAPT chassis is fed to the RF input of the upconverter
module.

3.2  Affinity/Upconverter Theory of Operation

The upconverter (amplifier) module provides sufficient amplification of the on-channel signal
from the ADAPT to drive the high power amplifier(s). When used in ATSC service, the term
"upconverter" is actually is misnomer since the unit does not perform any frequency
upconversion, the output of the ADAPT exciter already being on the desired UHF channel. That
is, the upconverter function is disabled, and the module functions as a simple preamplifier and
transmitter controller.

The upconverter module provides RF output level control of the Affinity system. A sample of the
forward power taken from the RF system is fed back to the upconverter and calibrated at the full
power level of the system. This ALC control is capable of overcoming small variations in the
output of the ADAPT, such as occurs when non-linear correction is performed. This parameter
is calibrated using the Affinity Control software. The output level can be adjusted from the Main
Control screen of the Affinity Control software by means of the ALC Auto Ref value.

+5 to +7 dBm
RE“Cput Upcaonverter! ;
Adapt E\mpliﬁer Amplifier(s) RF System
EdBm| -5dBm Refl Puwr Fd Pt
Sample Sample

Figure 43 Affinity System Simplified Block Diagram

The upconverter also receives a reflected power sample from the RF system. The upconverter
is calibrated to reduce output power by 6dB when a 15% reflected power level is detected at the
transmitter output. If a 25% or greater reverse power level is detected at this reduced power
level, the upconverter will turn off the RF output completely. These trip levels can be calibrated
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using the Affinity Control software. The 15% trip level can also be adjusted within the
Metering/Display Calibration screen accessible from the Maintenance window.

The LCD display on the upconverter module provides rudimentary displays of forward power
(percent), reflected power (percent), and upconverter internal forward power (percent). The
forward and reflected power displays are calibrated to the forward and reflected power samples
obtained from the RF system. The upconverter internal forward power reading is obtained from
a measurement circuit inside the upconverter module. This reading may vary substantially, even
after calibration, as the upconverter adjusts its output power to maintain a constant system
output power in ALC Auto mode. All three display readings can be calibrated using the Affinity
Control software. In addition, minor adjustments can be performed in the Metering/Display
Calibration screen.

Finally, the upconverter module provides an overpower limit control. This power limiter can be
set as desired to limit the maximum system output power via the Power Limiter value with the
Affinity Control software.

NOTE: For 250W or lower power, the forward and reflected power samples are obtained internally to the
transmitter chassis. In order to adjust those levels (...which should NOT be necessary), the rear panel of
the transmitter chassis must be opened. This will be necessary when calibrating the reflected power
sample, since the forward power sample is fed to it for 100% calibration.

3.3 Affinity Power Amplifier(s) Reference

The power amplifiers in the Affinity system provide the high power output. The number of
amplifiers in the system is dependent on the system’s rated output power. The amplifiers have
an internal microcontroller to monitor their operation. Should a fault condition be detected, the
amplifier output will be shut down and the status LED on the amplifier module will turn RED. In
addition, a logic board monitors amplifier status and reduces system power (in ALC Auto mode)
when an amplifier fault is detected. The power reduction level is dependent on the number of
amplifiers in the system and the number amplifiers currently faulted. Table 1 lists the various
system power levels, faulted amplifiers, and associated power reduction.

Faulted Amplifier Count

Power 1

50w Off

100W | -6dB

200w | -3dB

250W | -3dB

500W | -1.5dB

1kW | -1.5dB

Table 1 Amplifier Fault Power Reduction Levels (in ALC Auto mode)
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3.4  Affinity Control Software to EMSET Variable Cross Reference

Table 2 lists the EMSET v5.0 variables that are normally adjusted during either, the initial setup
and calibration of an Upconverter, or during typical operation. Some of the variables are
automatically set and/or controlled by the Affinity Control software and are not directly
accessible by the user. Table 3 lists the same EMSET variables and includes a brief description
of their effect. This table is provided for those users familiar with the original EMSET software.
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EMSET Variable

Affinity Control Equivalent & Access

ALC_MODE_SELECT

Not directly accessible. Automatically set as
appropriate for software operation.

ALC_AUTO_REF_MIN

Not directly accessible. Automatically set during the
Full Upconverter Calibration procedure as part of
the upconverter initialization.

ALC_AUTO_REF

Accessed during the Full Upconverter Calibration
procedure. Also, the Main Control screen Raise &
Lower buttons adjust this value up or down in steps
of 1.

ALC_MANUAL_REF

Not directly accessible. Adjusted during the Full
Upconverter Calibration procedure.

FAST REFLECTED SHUTDOWN THRESHOLD

Accessible in the Metering/LCD Display Calibration
screen. Also adjusted during the Full Upconverter
Calibration procedure.

POWER LIMITER

Not directly accessible. Adjusted during the Full
Upconverter Calibration procedure.

FILTER_COEFF_1

Not directly accessible. Automatically set during the
Full Upconverter Calibration procedure as part of
the upconverter initialization.

FILTER_COEFF_2

Not directly accessible. Automatically set during the
Full Upconverter Calibration procedure as part of
the upconverter initialization.

SYSTEM FWD PWR REFERENCE

Accessible in the Metering/LCD Display Calibration
screen. Also adjusted during the Full Upconverter
Calibration procedure.

SYSTEM REFLECTED PWR REF

Accessible in the Metering/LCD Display Calibration
screen. Also adjusted during the Full Upconverter
Calibration procedure.

UPCONVERTER INTERNAL FRD PWR REF

Accessible in the Metering/LCD Display Calibration
screen. Also adjusted during the Full Upconverter
Calibration procedure.

SYSTEM REFLECTED POWER PERCENT LIMIT

Not directly accessible. Adjusted during the Full
Upconverter Calibration procedure.

UPCONV HEALTH PLAN MASK

Not directly accessible. Automatically set during the
Full Upconverter Calibration procedure as part of
the upconverter initialization.

UNUSED WORD 1

Not directly accessible. Automatically set during the
Full Upconverter Calibration procedure as part of
the upconverter initialization.

Table 2 EMSET Variables to Affinity Control Software Cross Reference
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EMSET Variable

Affinity Control Equivalent & Access

ALC_MODE_SELECT

This parameter places the upconverter either in
ALC Auto or ALC Manual mode. The output power
level is only controlled automatically in ALC Auto
mode, which is the normal operating mode.

ALC_AUTO_REF_MIN

This parameter sets the minimum ALC level and is
normally set to zero.

ALC_AUTO_REF

This parameter sets the ALC Auto full power level.

ALC_MANUAL_REF

This parameter sets the ALC Manual power output
level.

FAST REFLECTED SHUTDOWN THRESHOLD

This parameter sets the trip point for the -6dB
power reduction at 15% reflected power.

POWER LIMITER

This parameter sets the maximum overpower
output limit.

FILTER_COEFF_1

This parameter sets the number of averages used
for the "Fwd" and "Refl" power readings in the
upconverter LCD display and is normally set to 7.

FILTER_COEFF_2

This parameter sets the number of averages used
for the "Upconverter Internal Fwd" power reading in
the upconverter LCD display and is normally set to
7.

SYSTEM FWD PWR REFERENCE

This parameter is the calibration value for the
upconverter LCD "System Forward Pwr" reading.

SYSTEM REFLECTED PWR REF

This parameter is the calibration value for the
upconverter LCD "System Reflected Pwr" reading.

UPCONVERTER INTERNAL FRD PWR REF

This parameter is the calibration value for the
upconverter LCD "Upconv Forward Pwr" reading.

SYSTEM REFLECTED POWER PERCENT LIMIT

This parameter sets the trip point for 25% reflected
power at the (already) —6dB reduced output level.

UPCONV HEALTH PLAN MASK

This parameter selects the features and
capabilities of the upconverter. It is typically set to
65403 or 65407 (Rev B Upconverter).

UNUSED WORD 1

This parameter is normally set to 21. It is normally
used only in multi-channel frequency-agile Affinity
systems.

Table 3 EMSET Variables Description
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