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1 Purpose of this Document

The purpose of this document is to describe the necessary steps to setup lower powered
FMi 31, 73, 106, 201, 301 and 402 Series Transmitters for FM ONLY, IBOC ONLY, and
FM + IBOC Modes of Operation.

2 Tools / Items Needed

2.1 Tools /Items Needed for FMi 31, 73, 106, 201, 301 and 402

[] 5/16" Nut Driver

] No. 2 Phillips Screw Driver

[ ] Tuning Tool

[ ] Average Power Meter (capable of handling transmitter RF Output power)

[] Power Meter (capable of handling transmitter RF Output power)

[ ] Spectrum Analyzer (HP4396B or Equivalent)

[] 50 Ohm Termination (capable of handling transmitter RF Qutput power)

[] Personal Computer with Windows HyperTerminal Communication program installed
[ ] Null Modem Cable

2.2 Estimated Setup Time

Providing that you have the tools listed above, it will take approximately 15 - 30 minutes
to complete the setup.
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3 FMi 31, 73, 106, 201, 301 and 402 Modes of Operation

All FMi Series Transmitters are tested at the factory in FM ONLY, IBOC ONLY, and FM + IBOC
Modes of Operation. Depending upon the customer sales order, the transmitter will be set in one
of these three modes prior to shipment. If it is desired to change the transmitter's mode of
operation, the steps in this document MUST be strictly followed to ensure that the Transmitter and
the Exciter are not damaged.

3.1 FM ONLY

See Section 4.0 to setup the FMi Transmitter for FM ONLY mode of operation. This section
describes the necessary hardware jumper settings required for the transmitter to operate in
FM ONLY mode as well as Forward Power calibration requirements.

: CAUTION!! PLEASE READ CAREFULLY!
FMi transmitters may NOT be switched between FM ONLY and the other two

modes of operation “On The Fly”! Attempting to do so WILL result in serious
damage to the Transmitter and Exciter!

3.2 IBOC ONLY

See Section 5.0 to setup the FMi Transmitter for IBOC ONLY mode of operation. This section
describes the necessary hardware jumper settings required for the transmitter to operate in
IBOC ONLY mode as well as Forward Power calibration requirements.

After proper setup, FMi Series Transmitters may be switched “On the Fly” between IBOC ONLY
and FM + IBOC Modes of Operation.

NOTE: The Forward Power Meter on the front panel of the transmitter will only be accurate for the
mode of operation for which the transmitter was calibrated for.

3.3 FM + IBOC

See Section 6.0 to setup the FMi Transmitter for FM + IBOC mode of operation. This section
describes the necessary hardware jumper settings required for the transmitter to operate in
FM + IBOC (Hybrid) mode as well as Forward Power calibration requirements.

After proper setup, FMi Series Transmitters may be switched “On the Fly” between IBOC ONLY
and FM + IBOC Modes of Operation.

NOTE: The Forward Power Meter on the front panel of the transmitter will only be accurate for the
mode of operation for which the transmitter was calibrated for.
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4 FM ONLY Mode of Operation Setup

4.1 FM ONLY Jumper Settings

Step 1 — Turn the front panel AC Breaker to OFF and disconnect AC Power from the transmitter.

Step 2 — Using a No. 2 Phillips Screwdriver, remove / open the control access panel and locate
Transmitter’s Control Board (P/N 919-0563-XXX) as shown in Figure 3.

Use a No. 2 Phillips

screw driver to gain
access to the control
board

Transmitter
Controller
Access Panel

RF Amplifier Modules
(number of modules
varies based on FMi model)

Figure 1 - Typical Low Power FMi Transmitter

Step 3 - With AC power disconnected, verify / set the following Transmitter Control Board
(P/N 919-0563-XXX) Jumper Settings. See Figures 2 and 3 for Jumper reference.

Jumper Position Jumper Position
P724 2 and 3 P725 2 and 3
P727 1and 2 P728 1and 2

Figure 2 - Control Board Jumper Settings for FM ONLY Operation
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Figure 3 — Control Board Jumper Locations for FM ONLY Operation
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Step 4 - Using a #2 Phillips screwdriver, remove all of the RF Amplifier Modules from the transmitter.

Use a No. 2 Phillips
Screwdriver, remove all
of the RF Amplifier
Modules (number of
RF Amplifier Modules
varies based on FMi
model)

RF Amplifier
Module

Figure 4 — RF Amplifier Module Removal - Typical All FMi Transmitter Models

Step 5 - Locate the Logic Board (P/N 919-0417-012) on each RF Amplifier Module.

The logic Board is
located this end
of the module

Logic Board

Figure 5 — RF Amplifier Module Logic Board Location

Step 6 - Verify / set the Logic Board (P/N 919-0417-012) Jumper Settings on all RF Amplifier
Modules. See Figures 6 and 7 for Jumper reference.

Jumper Position Jumper Position
P1 1and 2 P2 1and 2
P3 1and 2 P4 1and 2
P5 1and 2

Figure 6 - RF Amplifier Logic Board Jumper Settings for FM ONLY Operation
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Figure 7 — RF Amplifier Module Logic Board Jumper Locations for FM ONLY Operation

Step 7 — Use a No. 2 Phillips Screwdriver and a 5/16" nut driver and remove the covers from the RF
Amplifier Modules.

Step7b - Use a 5/16"
Nut driver to loosen
the (2) kepnuts

NEIDE COER -
o BECOVE [FERATING MELLE

FF AMPLIFIER MODULE
s5aaI2-210

P AL
iGN VOLTADE

R TR MIASETHENTS

VEIGHT [F MIMALE H THIS CONNECTOR?

o1l L ENGALE SO o
“.E__M‘””... ¥

Step7c — Remove Cover
To gain access to the RF
Amplifier Board Jumpers

Step7a - Use a No. 2 Phillips
Screwdriver and remove (18) screws

Figure 8 — RF Amplifier Module Cover Removal
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Step 8 — On each RF Amplifier Module, verify / set the jumpers on the RF AMP Board (P/N 919-0416-010).
as shown in Figures 9 and 10.

Jumper Position Jumper Position
P1 1and 2 P2 1and 2
P3 2 and 3 P4 2 and 3

Figure 9 - RF Amplifier Board Jumper Settings for FM ONLY Operation

Reference for
Jumper Positions

Figure 10 — RF Amplifier Board Jumper Locations for FM ONLY Operation

Step 9 - Install RF Amplifier Module covers, tighten all hardware, and reinstall the modules in the

transmitter.
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Step 10 — Connect AC Power to the Transmitter and turn the front panel AC Breaker to ON.

Step 11 — With AC power applied and the transmitter MUTED, go to the FXi Exciter GUI and select
OPER MODE from the Main Menu.

I PEG Development Window
Main Menu

WATTS 0 WATTS 0 (] 0 0 MHz

FWD PWR | RFL PWR | FREGUENCY

| ful=]
. MODE

3 4 5 6 7 &8 9 10
10% MODULATION SCALE

Step 12 - Select IBOC MENU.

I PEG Development Window

STEREQ

STEREO OPERATING MODE SETUP

STEP 1 - Select one

steren operating mode.

PILOT SETUP AND CONTROL

STEP 1 - select [ Pl i crable/disable the pilot. Select [Nl
‘ LEVEL oG

to enter the desired pilot injection level. LEFT
IBOC CONTROL

STEP 1 - Select
IP SETUP
STEP 1 - Select

Backup ane
menu,

FILOT
oN

Figure 12 — FXi OPER MODE Menu

Step 13 - Select FM ONLY.
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Il PEG Development Window

IBOC Menu

IBOC OPERATING MODE IBOC ONLY
MAIN PROGRAM SERVICE MODE

STATUS EXCITERLINK W DSP W [BIARMIE
10 MHzLOCK B AGC SCALE [N

Go back ta Main menu. Backup one menu.

IBOC OPERATING MODE SETUP
I F!

to enter the desired IBOC operating maode.

Select ta setup IBOC parameters or

STATUS DISPLAYS
MAIN PRO SER MODE - Displays main channel service mode. EXCITER LIMK -
Displays exoiter link message activity. DSP - Displays DEP activity. ALARM - Displays
DEP message activity, 10 MHz LOCK - Displays 10 MHz lock status. AGC SCALE -
Displays the AGC scale factor during IBQOC operation.

to setup for IBOC test modes.

SETUP

Figure 13 — FXi IBOC Menu

Step 14 - Return to the Main Menu of the Exciter and select PA/POWER Menu.

Il PEG Development Window
Main Menu

WATTS 0 WATTS

5 6 7 8 9 10
MODULATION SCALE

Figure 14 - FXi Main Menu
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Step 15 - From the PA/ POWER menu of the exciter, select TX FMi 31 TO 402.

Il PEG Development Window

PA/Power Menu

0 WATTS 0 WATTS

FWD PWR RFL PWR

| TRANEMITTER TYPE
¢ | HELP

PA/POWER CONTROL
STEP 1 - Depress [lERES

to raise PA power or BESIUEE to lower PA power,

TRANSMITTER TYPE

STEP 1 - Select one of the following buttons to assign a transmitter type. For
transmitter type FMi 31 TO 402, the models include: FMi 31, FMi 73, FMi

106, FMi 201, FMi 301, and FMi 40

TA
OTHER

Figure 15 — FXi PA/POWER Menu
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4.2 FM ONLY Forward Power Calibration

Step 1 - Ensure the output of the transmitter is connected through a Power Meter and a
50 Ohm termination (both capable of handling the RF Output Power of the transmitter).

Step 2 — Press the "ON" control/indicator on the front panel of the transmitter. Verify the exciter
“Un-mutes” (the Exciter Mute indicator on the FXi Main Menu GUI should be Gray if un-

muted as shown in Figure 17).

Step 3 — Adjust the FXi Exciter’s Forward Power (see the chart in Figure 16 for your specific
Transmitter).

FXi Exciter
FMi Transmitter FM ONLY
Forward Power Setting
FMi 31 20w
FMi 73 40w
FMi 106 80W
FMi 201 120W
FMi 301 175W
FMi 402 220w

Figure 16 — Exciter Drive Setting for FMi Series Transmitters

Step 3a - From the FXi GUI Main Menu select PA/POWER.

M PEG Development Window
Main Menu

WATTS 0 WATTS o
LLATION

OPER
MODE

Figure 17 — FXi Main Menu
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Step 3b - Next, select RAISE POWER or LOWER POWER and set the Forward Power out of the
Exciter (see the chart in Figure 16 for your specific transmitter).

Il PEG Development Window

PA/Power Menu

0 WATTS

RFL PWR

TRANSMITTER 1 YPE FMi 31 TO 402

v | HELP

PA/POWER CONTROL
STEP 1 - Depress BESEEN to raise PA pawer or to lower PA power,

TRANSMITTER TYPE

STEP 1 - Select one of the following buttons to assign a transmitter type, For
transmitter type FMi 31 TO 402, the models include: FMi 31, FMi 73, FMi
106, FMi 201, FMi 301, and FMi 402,

Figure 18 — FXi PA/POWER Menu

Step 4 — Depress the FWD PWR control push button, on the control panel of the transmitter, to
display the transmitter forward power.

Multimeter
Display

Transmitter
Control buttons

[ Rl =T
L E — il eomre comen)
EITE f"‘-"".li

I =
ik LJ
.
-
'
)
LRils G | 3
1 €

Figure 19 - Typical Low Power FMi Transmitter Control Panel
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Step 5 — Calibrate the forward power.

Step 5a - Press the POWER raise control, on the front panel of the transmitter, until the Power
Meter (capable of handling the RF Output Power of the transmitter) indicates (see
the table in Figure 20 for your specific Transmitter) watts.

NOTE: The RAISE and LOWER controls will illuminate when pressed.

Step 5b - Adjust R49 FWD POWER Cal, on the control board, until (see the table in Figure 20
for your specific Transmitter) watts are displayed on the front panel Multimeter and
Power Meter simultaneously.

NOTE: Due to the AGC circuit, it may be necessary to repeatedly readjust the POWER
controls and R49 until the Power Meter and the transmitter LCD both indicate (see
the table in Figure 20 for your specific Transmitter) watts.

FMi Transmitter
FMi Transmitter Fortv“:rgl\l!’t)\\(/ver
Calibration Setting

FMi 31 500w
FMi 73 1000W
FMi 106 2000w
FMi 201 3000W
FMi 301 4000W
FMi 402 5000W

Figure 20 — FMi Series Transmitter Forward Power Calibration Setting

Step 6 — The following figure shows a representation of the un-modulated FM ONLY spectrum.

CH1 5§ Spectrum 18 dB/ REF @ dBEm -51.334 dEm
4 - - - - -
: : : 92,8375 MHz

Ava
38

ExtRef

REL# l.kHZ . WEH 1 kHz . .HTN 18 dB . éHP 3.13 sec
CEMTER 91.8 MHz SPAM 5 MHz

Figure 21 — Un-modulated FM ONLY Spectrum

This completes the setup of the low power FMi transmitter for “FM ONLY” Mode of Operation.

©2011 Broadcast Electronics

EE



14

4.3 Set an Average Power Meter Reference in FM ONLY Mode
(for IBOC ONLY and FM + IBOC forward power calibrations)

NOTE: This section pertains to setting a reference for future IBOC forward power calibrations.

Step 1 - Connect an Average Power Meter (capable of handling the RF Output Power of the

transmitter) to the SAMPLE output on the rear of the transmitter.

Step 2 - Press the POWER lower control, on the front panel of the transmitter, until the Power
Meter (capable of handling the RF Output Power of the transmitter) is at the “IBOC
ONLY" power setting, in watts, for your specific FMi transmitter (see the chart in Figure
22 for the appropriate value).

Step 3 - Denote the Average Power Meter (capable of handling the RF Output Power of the
transmitter) reading in dBm (this will be used to calibrate an Average IBOC Power).

Step 4 - Press the POWER raise control, on the front panel of the transmitter, until the Average
Power Meter (capable of handling the RF Output Power of the transmitter) is at the
"FM + IBOC” power setting, in watts, for your specific FMi transmitter (see the chart in

Figure 22 for the appropriate value).

Step 5 - Denote the Average Power Meter (capable of handling the RF Output Power of the
transmitter) reading in dBm (this will be used to calibrate an Average FM + IBOC Power).

Step 6 - Press the "OFF" control/indicator on the front panel of the transmitter.

FM ONLY
. . IBOC ONLY FM + 1BOC Power
FMi Transmitter . Power Setting
Power Setting (shown here for
(-20dBc)
reference only)
FMi 31 140W 350W 500W
FMi 73 280w 700W 1000w
FMi 106 560W 1400w 2000W
FMi 201 840w 2100w 3000W
FMi 301 1200W 2800W 4000W
FMi 402 1500W 3500w 5000w

Figure 22 — Power Settings for IBOC ONLY and FM + IBOC Forward Power Calibration

| ©2011 Broadcast Electronics
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5 IBOC ONLY Mode of Operation Setup

NOTE: Ensure that the FM ONLY MODE OF OPERATION, SET AVERAGE POWER METER REFERENCE
section has been completed before continuing.

5.1 IBOC ONLY Jumper Settings

Step 1 - Turn the front panel AC Breaker to OFF and disconnect AC Power from the transmitter.

Step 2 - Using a No. 2 Phillips Screwdriver, remove / open the control access panel and locate
Transmitter’'s Control Board (P/N 919-0563-XXX) as shown in Figure 23.

Use a No. 2 Phillips

screw driver to gain

access to the control
board

Transmitter
Controller
Access Panel

V o o s === AC ON / OFF Breaker

RF Amplifier Modules il
(number of modules s cmm—m U=
varies based on FMi model)

Figure 23 - Typical Low Power FMi Transmitter

Step 3 - With AC power disconnected, verify / set the following Transmitter Control Board
(P/N 919-0563-XXX) Jumper Settings. See Figures 24 and 25 for Jumper reference.

Jumper Position Jumper Position
P724 1and 2 P725 1and 2
P727 3and 4 P728 3and 4

Figure 24 - IBOC ONLY Mode Jumper Settings

©2011 Broadcast Electronics
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Reference for
Jumper Positions
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Reference for
Jumper Positions

Figure 25 — Control Board Jumper Locations for IBOC ONLY Operation
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Step 4 — Using a #2 Phillips screwdriver, remove all of the RF Amplifier Modules from the transmitter.

Use a No. 2 Phillips
Screwdriver, remove all
of the RF Amplifier
Modules (number of
RF Amplifier Modules
varies based on FMi
model)

RF Amplifier
Module

Figure 26 - RF Amplifier Module Removal - Typical All FMi Transmitter Models

Step 5 - Locate the Logic Board (P/N 919-0417-012) on each RF Amplifier Module.

The logic Board is
located this end
of the module

Logic Board

Figure 27 - RF Amplifier Module Logic Board Location

Step 6 — Verify / set the Logic Board (P/N 919-0417-012) Jumper Settings on all RF Amplifier
Modules. See Figures 28 and 29 for Jumper reference.

Figure 28 - RF Amplifier Module Logic Board IBOC ONLY Mode Jumper Settings

Jumper Position Jumper Position
P1 1 Only P2 1 Only
P3 1 Only P4 1and 2
P5 1and 2

©2011 Broadcast Electronics E\
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Figure 29 - RF Amplifier Logic Board Jumper Locations for IBOC ONLY Operation

Step 7 — Use a No. 2 Phillips Screwdriver and a 5/16" nut driver and remove the covers from the RF
Amplifier Modules.

Step7b - Use a
5/16" Nut driver
loosen the

R
S e AlE o
iEH VOLTAGE = ,\MI"LZFKEE WODULE

TR ADRETHERT gzt
< COMELTIR?

ﬁ,.‘;mmmﬁﬂ"“i

Step7c — Remove Cover
To gain access to the RF

Step7a - Use a No. 2 Phillips Amplifier Board Jumpers

Screwdriver and remove (18) screws

Figure 30 - RF Amplifier Module Cover Removal
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Step 8 — On each RF Amplifier Module, verify / set the jumpers on the RF AMP Board (P/N 919-0416-010).
as shown in Figures 31 and 32.

Jumper Position Jumper Position
P1 1and 2 P2 1and 2
P3 1and 2 P4 1and 2

Figure 31 — RF Amplifier Board Jumper Locations for IBOC ONLY Operation

FM 03 1f

o ] [ IO
[:12 R17
'ﬂ R22 [ﬂ C36

3 /J4 IBOC
Reference for
Jumper Positions

Figure 32 — RF Amplifier Board Jumper Locations for IBOC ONLY Operation

=E
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Step 9 - Install RF Amplifier Module covers, tighten all hardware, and reinstall the modules in the
transmitter.

Step 10 - With AC power applied and the transmitter muted, go to the FXi Exciter Main GUI and select
OPER MODE.

I PEG Development Window

Main Menu

WATTE 0 WATTS

3 4 5 6 7 &8 9 10
10% MODULATION SCALE

Figure 33 — FXi Main Menu

Step 11 - From the OPER menu of the Exciter, select IBOC ONLY mode.

I PEG Development Window
IBOC Menu
IBOC OPERATING MODE
MAIN PROGRAM SERVICE MODE
STATUS EXCITERLINK B DSP W JAEERMIE
1D MHz LOCK M AGC SCALE (SN

STATUS DISPLAYS

MAIN PRO SER MODE - Displays main channel service mode. EXCITER LINK -
Displays exciter link message activity, DSP - Displays DSP activity, ALARM - Displays
DSP message activity, 10 MHz LOCK - Displays 10 MHz lock status, AGC SCALE -
Displays the AGC scale factor during IBOC aperation.

B
SETUP

Figure 34 - FXi IBOC Menu
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5.2 IBOC ONLY Forward Power Calibration

Step 1 - Ensure the output of the transmitter is connected through an Average Power Meter
and a 50 Ohm termination (both capable of handling the RF Output Power of the
transmitter).

Step 2 - Press the "ON" control/indicator on the front panel of the transmitter. Verify the exciter
"Un-mutes” (the Exciter Mute indicator on the FXi Main Menu GUI should be Gray if
un-muted as shown in Figure 35).

PEG Davelopment Window

Main Menu

_ 'f'
0 WATTE 0 WATTE 0 . 0 0 MHz
FWD PWR | RFL PWR | FREQUENCY

§ 67 ob
MODULATION SCALE [

INTERNAL
RBDS

Figure 35 — FXi Main Menu

Step 3 — Depress the FWD PWR control push button, on the control panel of the transmitter, to
display the transmitter forward power.

Multimeter
Display

Transmitter

S aa—

Figure 36 — Typical Low Power FMi Transmitter Control Panel

©2011 Broadcast Electronics E
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Step 4 — Calibrate the forward power.

Step 4a - Using the raise and lower buttons, on the front panel of the transmitter, adjust the
Forward Power for (see chart in Figure 37 for setting for your specific transmitter)
until the desired value is displayed on the transmitter LCD front power meter.

(The RAISE and LOWER controls will illuminate when pressed.)

NOTE: The RAISE and LOWER controls will illuminate when pressed.

FMi Transmitter
FMi Transmitter Folr?/vozi do:’\lc:-v\\(/er
Calibration Setting
FMi 31 140W
FMi 73 280W
FMi 106 560W
FMi 201 840W
FMi 301 1200W
FMi 402 1500W

Figure 37 — FMi Series Transmitter Forward Power Calibration Setting

Step 4b — Adjust R49 FWD POWER Cal, on the control board, until the Average Power Meter
displays the same reading as was obtained in Step 3 of Section 4.2, Set an
Average Power Meter Reference in FM ONLY Mode.

Step 5 — The following figure shows a representation of the un-modulated IBOC ONLY spectrum.

CH1 5 Spectrum 1@ dB/ REF @ dEm -96.183 dEm
H H H T H H 9Z.7 MHz

smp
Ava [
23

BHR 1 kHz WEH 1 kHz ATH 18 dB SHP 1,256 sec
z

CENMTER 91.7 MH SPAN 2 MHz

Figure 38 — Un-modulated IBOC ONLY Spectrum

This completes the setup of the low power FMi transmitter for “IBOC ONLY"” Mode of Operation.
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6 FM + IBOC Mode of Operation Setup

NOTE: Ensure that the FM ONLY MODE OF OPERATION, SET AVERAGE POWER METER REFERENCE
section has been completed before continuing.

6.1 FM + IBOC Jumper Settings

Step 1 - Turn the front panel AC Breaker to OFF and disconnect AC Power from the transmitter.

Step 2 — Using a No. 2 Phillips Screwdriver, remove / open the control access panel and locate
Transmitter’'s Control Board (P/N 919-0563-XXX) as shown in Figure 39.

Use a No. 2 Phillips

screw driver to gain

access to the control
board

Transmitter
Controller i
Access Panel et :

RF Amplifier Modules
(number of modules
varies based on FMi model)

Figure 39 - Typical Low Power FMi Transmitter

Step 3 - With AC power disconnected, verify / set the following Transmitter Control Board
(P/N 919-0563-XXX) Jumper Settings. See Figures 40 and 41 for Jumper reference.

Jumper Position Jumper Position
P724 1and 2 P725 1and 2
P727 5and 6 P728 5and 6

Figure 40 - FM + IBOC Mode Jumper Settings

©2011 Broadcast Electronics
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Reference for
Jumper Positions

25
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A3 ]
RZ
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.
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Reference for
Jumper Positions

Figure 41 — Control Board Jumper Locations for FM + IBOC Operation
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Step 4 — Using a #2 Phillips screwdriver, remove all of the RF Amplifier Modules from the transmitter.

Use a No. 2 Phillips
Screwdriver, remove all
of the RF Amplifier
Modules (number of
RF Amplifier Modules
varies based on FMi
model)

RF Amplifier
Module

Figure 42 - RF Amplifier Module Removal - Typical All FMi Transmitter Models

Step 5 - Locate the Logic Board (P/N 919-0417-012) on each RF Amplifier Module.

The logic Board is
located this end
of the module

Logic Board

Figure 43 — RF Amplifier Module Logic Board Location

Step 6 — Verify/ set the following RF Amplifier Logic Board (P/N 919-0417-012) Jumper Settings. See

Figure 2 for Jumper reference. Note: It will be necessary to remove the modules from the
transmitter using a #2 Phillips screwdriver.

Jumper Position Jumper Position
P1 1 Only P2 1 Only
P3 1 Only P4 1and 2
P5 1and 2

Figure 44 — RF Amplifier Module Logic Board Jumper Settings

©2011 Broadcast Electronics E\
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919-8417-B12 REU B

]

P1 AMP_LOBIC BR

Reference for
Jumper Positions

Figure 45 — RF Amplifier Module Logic Board Jumper Settings

Step 7 — Use a No. 2 Phillips Screwdriver and a 5/16" nut driver and remove the covers from the RF
Amplifier Modules.

Step7b - Use a
5/16" Nut driver
loosen the

= COVER

T anTETIAL 1L
pj- P POTEN o PEEATING MOALE

A o e o
oF AMPLIFIER MOOULE
TRy MRSTHERTS snal2-31%

TG OF MODWE TN THIS CONNECTOR)

Step7c — Remove Cover
To gain access to the RF

Step7a - Use a No. 2 Phillips Amplifier Board Jumpers

Screwdriver and remove (18) screws

Figure 46 — RF Amplifier Module Cover Removal
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Step 8 — Verify / set the following RF Amplifier Module RF AMP Board (P/N 919-0416-010) Jumper
Settings. See Figure 47 and 48 for Jumper reference.

Jumper Position Jumper Position
P1 1and 2 P2 1and 2
P3 1and 2 P4 1and 2

Figure 47 — RF Amplifier Board Jumper Locations for FM + IBOC Operation

1BOC 1

o Il ]

Rz 97
ik FM 0

A

Reference for
Jumper Positions

Figure 48 — RF Amplifier Board Jumper Locations for FM + IBOC Operation
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Step 9 - Install RF Amplifier Module covers, tighten all hardware, and reinstall the modules in the
transmitter.

Step 10 — With AC power applied and the transmitter muted, go to the FXi Exciter Main GUI and
select OPER MODE.

I PEG Development Window

Main Menu

WATTS 0 WATTS 0 (] 0 0 MHz

FWD PWR | RFL PWR | FREGUENCY

3 4 5 6 7 &8 9 10
10% MODULATION SCALE

Figure 49 - FXi Main Menu

Step 11 — From the OPER menu of the Exciter, select FM + IBOC mode.

I PEG Development Window
IBOC Menu
IBOC OPERATING MODE
MAIN PROGRAM SERVICE MODE
STATUS EXCITERLINK B DSP W JAEERMIE
1D MHz LOCK M AGC SCALE (SN

STATUS DISPLAYS

MAIN PRO SER MODE - Displays main channel service mode. EXCITER LINK -
Displays exciter link message activity, DSP - Displays DSP activity, ALARM - Displays
DSP message activity, 10 MHz LOCK - Displays 10 MHz lock status, AGC SCALE -
Displays the AGC scale factor during IBOC aperation.

IBOC
SETUP

Figure 50 — FXi IBOC Menu
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6.2 FM + IBOC Forward Power Calibration

Step 1 — Ensure the output of the transmitter is connected to a 50 Ohm termination (capable of
handling the RF Output Power of the transmitter).

Step 2 — Press the "ON" control/indicator on the front panel of the transmitter. Verify the exciter
“Un-mutes” (the Exciter Mute indicator on the FXi Main Menu GUI should be Gray if

un-muted as shown in Figure 51).

PEG Davelopment Window

Main Menu

0 WATTE 0 WATTE 0 . 00 MHz
FWD PWR | RFL PWR | FREQUENCY

P56 T b
« MODULATION SCALE [

INTERNAL INTERMAL
REBDS SCAl

Figure 51 — FXi Main Menu

Step 3 — Depress the FWD POWER control push button, on the front panel of the transmitter, to
display the transmitter forward power.

Transmitter
Control buttons

Multimeter
Display

Mi 106

=1l M@ E “—~.|'r-\' )
h » ~ || REMITE r:..v-mag
¢ Wkiiaens ing -
oo
« o F
.'. i =
€ 1] |
¢ - .... -
papees
T T AU
...-'[‘
¢ ‘pe0el

e -
%3
%

Figure 52 — Typical Low Power FMi Transmitter Control Panel
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Step 4 - Calibrate the forward power.

Step 4a - Using the raise and lower buttons, on the front panel of the transmitter, adjust the
Forward Power for (see chart in Figure 53 for setting for your specific transmitter)
until the desired value is displayed on the transmitter LCD front power meter.

(The RAISE and LOWER controls will illuminate when pressed.)

NOTE: The RAISE and LOWER controls will illuminate when pressed.

FMi Transmitter
EMi Transmitter FM + IBOC ONLY (-20dBc)
Forward Power
Calibration Setting

FMi 31 350w

FMi 73 700w

FMi 106 1400W

FMi 201 2100W

FMi 301 2800W

FMi 402 3500W

Figure 53 — FMi Series Transmitter Forward Power Calibration Setting

Step 4b — Adjust R49 FWD POWER Cal, on the control board, until the Average Power Meter
(capable of handling transmitter RF Output power) displays the same reading as was
obtained in step 5 Section 4.2 of the FM ONLY MODE OF OPERATION, SET AVERAGE
POWER METER REFERENCE section.

NOTE: Due to the AGC circuit, it may be necessary to repeatedly readjust the POWER controls
and R49 until the Average Power Meter (capable of handling transmitter RF Output
power) and the transmitter LCD indicate (see chart in Figure 53 for setting for your
specific transmitter) watts.

Step 5 — Refer to Figure 54 for a representation of the modulated FM + IBOC spectrum.

CHL S Spectrum 18 dB/ REF @ dBm -B69.4649 dBm
L4 n n n n n

9.7 MHz

Smp H :
g |-oee i
23

ExtRef

1 kHz WEBH 1 kHz ATH 18 dB SHP1.256 sec

Bl#
CENTER 91.7 MHz SPAN 2 MHz

Figure 54 — FM + IBOC Spectrum
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7 Switching between IBOC ONLY and FM + IBOC Modes
“On The Fly” Via the Front Panel GUI of the FXi Exciter

Step 1 — Ensure that your Transmitter is currently operating in either IBOC ONLY or
FM + IBOC mode.
Step 2 - From the FXi Exciter GUI Main Menu, select OPER MODE.

Bl PEG Development Window
Main Menu

WATTS 0 WATTS

3 4 5 6 7 8 9 10
10% MODULATION SCALE

Figure 55 — FXi Main Menu

Step 3 — Select either IBOC ONLY or FM + IBOC.

Bl PEG Development Window

IBOC Menu
IBOC OPERATING MODE IBOC ONLY
MAIN PROGRAM SERVICE MODE

STATUS EXCITERLINK W DsP W [BEARMIE
10 MHz LOCK B AGC SCALE I

Go back to Main menu,

IBOC OPERATI SETUP

STATUS DISPLAYS Select either IBOC ONLY
MAIN PRO SER MODE - Displays main channel service mode. EXCITER LIMK -

Displays exciter link message activity. DSP - Displays DSP activity, ALARM - Displays 5 or FM + |BOC

DSP message activity, 10 MHz LOCK - Displays 10 MHz lock status, AGC SCALE -

Displays the AGC scale factor during IBOC operation.

Figure 56 — FXi IBOC Menu

©2011 Broadcast Electronics E




32

8 Switching between IBOC ONLY and FM + IBOC Modes
“On The Fly” Via the Exciter’'s Remote Control
Connector J3

To enable “On The Fly” mode switching via remote control, J3 Pin 11 or J3 Pin 12 must be re-
programmed. The default operation of J3 Pin 11 is for “remote raise power” and J3 Pin 12 is for
“remote lower power” on the FXi Exciter. Since the output power of the FXi Exciter (in IBOC ONLY
or FM + IBOC mode) is controlled by the FMi transmitter, either of these pins may be programmed
and used to switch between IBOC ONLY and FM + IBOC modes of operation.

A positive voltage is required to activate the commands, if the factory default jumper has not been
changed from providing ground to the remote common. J3 Pins 6 or 7 may be used for the
positive voltage required to activate the command.

In this section J3 Pin 11 will be programmed to switch the Exciter from IBOC ONLY to FM + IBOC
mode of operation.

HEL._HO Wt
AEC_COM o7

HFL_NEC e

(G] FSL-STRTUS PR

. Ja
17l g t12U &= E/J3

<A ] A_TOTHL I 18 /g3

AR s

@ REM_EH_B 28 J3
REM_FRI_IM 21

4.5 < J3

<o REM_SEC_IM 227 13

@ TRAME_PHA 23 I3

J3
J3a

Figure 57 — FXi Remote Control Port Pinout (J3 on rear of the FXi)
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Step 1 — Connect a null modem cable from a PC to the Exciter’s Serial Port J10.

SERIAL FORT
J10

|. ||I Remote Control Port |I
i\ 13 ~
e I
~ : |
MLLL o
MODEM \“*\K\ %
CABLE TR

Figure 58 — PC to FXi Serial Port Null Modem Cable Connection

Pin 2 = RXD (Receive Data)
W Pin 3 = TXD (Transmit Data)
5 Pin 5 = GND (Signal Ground)

FXi PC
J10 Serial Port  Null Modem Serial Port
1< Adapter 51
2 2
3 >< 3
4< >4
5 5
6 < >6
7< >7
8¢ S8
9¢ 59

Figure 59 - Serial Cable / Null Modem Adapter Pinout
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Step 2 -

Step 3 -

Step 4 -

Step 5 -

Step 6 -

Step 7 -
Step 8 -

Step 9 -

Step 10 -

From the Desktop go to: START-> ALL PROGRAMS-> ACCESSORIES->
COMMUNICATION-> HYPERTERMINAL and click the mouse.

The HyperTerminal dialog box should now be displayed. In the CONNECTION
DESCRIPTION box, enter the name of the shortcut that you want to be created such
as FMi Mode Change.

Select and click OK.

The CONNECT TO dialog box will now appear. In the CONNECT USING dialog box,
ensure that the correct COM Port is selected (typically COM 1 is used) and then click OK.

The COM1 PROPERTIES dialog box will appear. Move the cursor to the BITS PER SECOND
dialog box and select 19200.

Move the cursor to the DATA BITS dialog box and select 8.
Move the cursor to the PARITY dialog box and select NONE.
Move the cursor to the STOP BITS dialog box and select 1.

Move the cursor to the FLOW CONTROL dialog box and select NONE.

Step 11 — Select OK and the HyperTerminal communication window will appear.

Step 12 — Enter Shift+? to bring up the Supplemental command menu list as shown in

Figure 6. Press “b” on the keyboard to program the function of the remote input
called RAISE POWER (J3 Pin 11).

& 19000 - LypEREmnHEl \_JJ ﬁ

Ele Edit Y¥ew Cal Transfer Help

0 B DB\ B

Ty

Supplemental command menu
Use these commands only with extreme caution
TTT hen HPe Is Internar

= EPCTUm and orr

= Program the function of the remote input called RAISE POWER >

e roturning tn S/ERIL dpnudt

Dump Englneerlng APC variables
Turn special GH

== R=x

e
Program the functlon of the remote 1nput called LUHER POYER The Remote LOWER
rrogrean

: POWER (J3 Pin 12)
List amplitude Correctlon table
hlst phasg corrgction table input may also be
eter readings dump
ang f = Egogcalelfagtor raise and (ljmluer in hylfgég moclie d (rjeprogdr‘i)mmed if
and s = scale factor raise and lower in only mode ir ressing “1”
= Put Scale factor raise/lower into low/high speed esire y pressing -
and - = Adjust the PA bias level
= increase and 1 = decrease IBOC level in hybrid m
increase and o = decrease the delay in detectlng an AES/EBU fault
Set up test point in FPGA
Upload new control code to the flash memory
Program the function of the remote input called Backup Audio In
Turn the auto download on and off

NSO X O+ rOTIE O —Rg=:

Connected 0:00:06 ANSTW 19200 8-N-1

Figure 60 — HyperTerminal Supplemental Command Menu
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Raise Power (factory default setting)
FM only mode

IBOC only mode

FM + IBOC mode

AN =

Press the “4" key on the keyboard to program this pin to be used for

FM + IBOC operation.

L NG00 yperierminal
File Edit Wew Call Transfer Help

Dw &8 0@

Step 13 — There are four programming options for this remote control pin (J3 Pin 11):

- [B]%]

Set the maximum scale factor for the current operting mode
Program the function of the remote input called LOWER POWER
Program the function of the remote input called Primary Audio In
List amplitude correction table

List phase correction table

Meter readings dump

nd f = FM scale factor raise and lower in hybrid mode
nd s = IBOC scale factor raise and lower in IBOC only mode

Put Scale factor raise/lower into low/high speed
nd - = Adjust the PA bias level

increase and 1 = decrease IBOC level in hybrid m

increase and o = decrease the delay in detectlng an AES/EBU fault
Set up test point in FPGA

Upload new control code to the flash memory

Program the function of the remote input called Backup Audio In
Turn the auto download on and off

jon for the remote input called RAISE POWER

YA O e

o HDJDJII oo

NS ox o4

ogram the
Raise power
FHM only mode

IBOC only mode
FM+IBOC mode

0ld wvalue=1 Please enter the number desired

Connected 0:00:53 ANSTW 19200 8-M-1

Figure 61 — HyperTerminal Supplemental Command Menu

RF Technical Services Contact Information

Telephone: (217) 224-9617
E-Mail: rfservice@bdcast.com
Fax: (217) 224-6258
www.bdcast.com

Remote control J3 Pin 11 has now been programmed to tell the FXi Exciter to switch to FM +

IBOC mode when activated. A positive voltage is required to activate the command if the factory
default jumper has not been changed from providing ground to the remote common.
or 7 may be used for the positive voltage required to activate the command (see Figure 3).

Since FMi Transmitters would be normally operating in IBOC ONLY mode, providing a contact
closure to this remote input pin on the Exciter will change the transmitter to operate in FM +
IBOC mode. Once the contact closure is released, the transmitter will go back to IBOC ONLY

mode of operation.
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