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1 Prepare to Upgrade Smartcore Board Software

1.1 Overview

This document provides the necessary information to successfully upgrade Smartcore
Board Software in Broadcast Electronics “S and FMi Series Solid State FM
Transmitters.” Contact B.E.’s RF Customer Support and request the Smartcore Board
Software Upgrade Kit. Please be sure to indicate the model of your transmitter. The
upgrade kit includes a “Z-World Serial Programming Interface” device.

After upgrading the FM10S/FMi 703 Transmitter with Smartcore Software v1.0.52 or
v2.1.20 for a FM20S/FMi 1405, it is necessary to upgrade U7 and U107 on the Module
Control Board(s) to v1.0.9. In addition, if the Transmitter is an FMi 703 or an FMi 1405,
U41 on the FXi 60/250 Exciter Motherboard must be upgraded to v2.0.

1.2 Tools/ Items Needed for Smartcore Software Upgrade
[] PCwith CD drive, Serial Port, and Windows HyperTerminal

[ ] 9 pin Female to Male Null Modem Cable (for Transmitter RTDS port interface)
[ ] 979-1010-001 Kit, Software Upgrade, FM10S/FMi703 Smartcore Board

[ ] 979-1020-001 Kit, Software Upgrade, FM20S/FMi1405 Smartcore Board

[] Spectrum Analyzer

1.3 Tools / Items Needed for Additional Required Upgrades
[] 979-0505 Kit, U7 & U107 (Qty 1 for FM 10S/FMi 703; Qty 2 for FM 20S/FMi 1405)

[] 979-0539-V20 Kit, Software Upgrade, FXi 60/250 U41, v2.0

1.4 Upgrading a FM10S Transmitter with Smartcore v1.0.30 (or older)

Please note that if you are upgrading an FM 10S Transmitter from Smartcore Software
v1.0.30 or older, additional calibration steps are required (included in this document).

1.5 Upgrading a FM20S Transmitter with Smartcore v2.1.9 (or older)

Please note that if you are upgrading an FM 20S Transmitter from Smartcore Software
v2.1.9 or older, additional calibration steps are required (included in this document).

1.6 Estimated Time for Smartcore Board Software Upgrade

Providing that you have the tools listed above, it will take approximately 30 - 60 minutes
to complete the transmitter’s Smartcore Board software upgrade.

2 Software Upgrade Files

Step 1 - Create a directory, C:\Smartcore, on the hard drive of your PC.

©2008 Broadcast Electronics Inc.



Step 2 — Copy the upgrade files from the Upgrade CD into C:\Smartcore.

Step 3 — Next, unzip the (2) .zip files into the C:\Smartcore directory.

3 Null Modem Cable Pinout

PC
Serial Port
% 1

3

1 5 FM10S/FMi 703
? FM20S/FMi 1405
LRy RTDS Port
L] ] R
Pin 1 = DCD (Data Carrier Detect) 2
Pin 2 = RXD (Receive Data) 3
Pin 3 = TXD (Transmit Data) 4
Pin 4 = DTR (Data Terminal Ready 5
Pin 5 = GND (Signal Ground) 6
Pin 6 = DSR (Data Set Ready) 7
Pin 7 = RTS (Request To Send)
Pin 8 = CTS (Clear To Send) 8
Pin 9 = No Connection 9 <

Figure 1 — Null Modem Cable Pinout

O N b~ uuo N

4 Recording Transmitter Parameters Prior to Upgrade

Before upgrading the Smartcore Board software, it is recommended that all of the transmitter’s

present operating parameters be recorded first.

Step 1 — Ensure that the Transmitter is ON and Operational.

Step 2 — Connect a Null Modem Serial Cable (not supplied) from the COM port of the PC to the

RTDS port on the front of the Transmitter.

Step 3 - To enable HyperTerminal communication with Transmitters that are running older
software, simultaneously depress the FWD POWER and PA CURRENT buttons on the

transmitter’s front panel as shown in Figure 2.

This is ONLY necessary if the transmitter you are trying to communicate with is an:

FM10S Transmitter running Smartcore Software v1.0.30 (or older)

—oran-

FM20S Transmitter running Smartcore Software v2.1.9 (or older).
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Only Applies to the following:

FM10S Transmitter running Smartcore Software v1.0.30 (or older)
FM20S Transmitter running Smartcore Software v2.1.9 (or older)

Figure 2 - Enabling HyperTerminal Communication

Step 4 — Launch Windows HyperTerminal by going to START -> ALL PROGRAMS ->
ACCESSORIES -> COMMUNICATIONS -> HYPERTERMINAL. Name the connection
and then select OK.

Connection Description |E”X|

% New Connection

Enter a name and choose an

nnection:

RTDS Transmitter Connection

Figure 3 - HyperTerminal Connection Description Menu

—) | ©2008 Broadcast Electronics Inc.




Step 5 — The default telnet question box may appear. Select Yes if you want HyperTerminal to be
your default telnet program. Select No if you do not want it to be.

Default Telnet Program?

W tecommend that you make HyperT erminal you defaul telnet
! program. Do you want to do this?

Don't ask me this question again

Figure 4 — Default Telnet Program Menu

Step 6 — Select the appropriate connection port (COM1 is the most common) from the
pull down, then select OK.

Connect To ‘j|g|
% RTDS Transmitter Connection

Enter details for the phone number that you wantto dial:

Countryfregion:

Phone number:
‘ Connect using: v
C ) ]

Figure 5 — HyperTerminal Connect To Menu

Step 7 — Configure the Port Settings as shown below, select Apply then OK.

COM1 Properties

Fo Setiings
q _ N
Bits per second ‘QEDD w | 1
Data bits ‘E w |
Earity: ‘Nnne v|
Stop hits ‘1 3 |
\ ,
efaults
[ L
3 ( OK l Cancel %&pp\y 2
|

Figure 6 — Port Settings Menu
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Step 8 — Next, the HyperTerminal command window should appear. Type <Enter> to display
the command prompt. At the prompt, type “A” to display the transmitter’s present
operating parameters. Record the “Software Revision Level” and the transmitter’s
present “Operating Parameters” for reference later.

T5 9600 - HyperTerminal — Bl x|
Ele Edit ¥ew Cal Transfer Help

D& |® 3085 4] 1|

2 S B
Please type 5 Biion nd
Sof tware ver o

Module reading

5 0RBR000I0 00OV
SNOOONO B OIS PB BNE0G

QEEEWEEEEELEE

Filter readings
orward Ref lected
Fill a3 1

Fil2 4.47 7]

Final output
Forward Ref lected PAV Cu
12.8 56 .

Figure 7 — HyperTerminal Command Window

5 Upgrading Smartcore Board Software
Step 1 — Ensure that AC Power is applied to the Transmitter.
Step 2 — Ensure that the Transmitter’s RF Output is OFF (Muted).
Step 3 — Open the Transmitter Controller door.

Step 4 — Connect the “Z-World Programming Device” to the COM port of your PC and then to
JTAG connector JP1 on the Smart Core Board as shown below.

E ©2008 Broadcast Electronics Inc.



IMPORTANT!! Ensure that the ribbon cable connector is oriented and installed exactly as shown!

Z-World Serial — =

Interface o f__g:;-;a}!rnfer face |
Programming -
Device

Orient Ribbon Cable so
that the red stripe is as
shown.

H .

Wiy (650

L

@6y

Ensure that the Z-World
Programmer’s Ribbon
Cable Connector is
oriented and installed

exactly as shown!

[TE 4R

i A‘v...
i e

p—
wn
3
[))
&+
N
o
=
()
o
5 [®]
()
- =
o
g E a !IlDlH

Blapigbbaii

Figure 9 — Z-World Programming Connector Orientation
Step 5 — Depress Reset Switch S1 on the Supervisor board.
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Figure 10 — Reset Switch S1

Step 6 — Next, launch the “prgloadr” Programming Application by double clicking on the file.

™ Smartcore E‘D|Z|
Fle Edit Vew Favorites Tools Help 3,"“
Qsbxk - @ ¥ f"._‘ Search |[{_*‘ Folders ‘ | e

Address |hi'| Ch\Smartcore v | Go
x [EFv10s
—— B fm_10s_fmi_703_smartcore_board_software_version_1_0_52

-~ )

Folders

|3 Big Pipe LT Firmware

l_b BOM i proloadr
B [ CADKEYS9 Sl
® [ datafils | Bprog_loaderz01
® ) del I 5 and FMi Series Smartcore Bd SW Upgrade Application Guide, 597-1012-006 Rev G
) ¥l sH30vw32.0LL
® [ desktop.ieaf
.
< i | 5

Figure 11 - Launch the “prgloadr” Application

Step 7 — Upon launching the “prgloadr” Application, the resetting target screen will appear.

B x|

Resetting Target.

Figure 12 — Resetting Target
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Step 8 — Select the Options, then Serial to configure the communication protocol.

—
E;?_—world Program Loader Utm. -~ Z.01

File Dump | Options Help

Reset Target

Figure 13 — Options Menu

Step 9 - Set the COM Port (COM1 most common), Baud Rate to 19200, and Stop Bits to 1,
ensure that No background TX is selected as shown, then select OK.

Tx Mode
Part com1: | vl

* Mo background T3

Baud Rate I'ISEUU "l " Sync. Bkgnd T
™ Full Speed Bkgnd T3
Stop Bits |'| "l HwpEeT R

‘} Help | Cancel |

Figure 14 — Serial Options

Step 10 — Next, select Options then Reset Target.

B 7 World Prooe=— 1 aader Utility 2.01
pAinp | Cptions  Help

Figure 15 — Reset Target

Step 11 — The Resetting Target screen will now appear.

L |

Resetting Target.

Figure 16 — Resetting Target

©2008 Broadcast Electronics Inc. E
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Step 12 — Next, select File then Upload.

o« . - vam Loader Ukility 2.01

File Dump ©Options F

Exit alt+F4

Figure 17 — File Upload

Step 13 — Select the File type as shown.
pad (P 0 Targe il

1 fFiet
& pload * bin file from 2000k to target{Flash Onl
= Wpload entirs % bpt e 1o target [ am Flash]

= Generic upload, entire =7 file

Physical Address [Hex: Help |

Eancell

Figure 18 - File Type to Upload

[~ Run after upload

Step 14 — Navigate to the C:\Smartcore directory, select the .BIN file, then select Open.
2l

5 Smartcore j = i Ef-

(| Fr1105.B1M

- or -
FM20S.bin

File name: Im ‘)

Files of tupe: IBin Filez [* BIM] =l Cancel |

Figure 19 — Selecting the .BIN File for Upload

FM10S.bin for the FM10S or FMi 703 Transmitter

FM20S.bin for the FM20S or FMi 1405 Transmitter

2]

E\ ©2008 Broadcast Electronics Inc.
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Step 15 — The following screen will appear indicating that the software load is in process. The
bytes transferred to target number should increase steadily until complete.

x|
85120 bytes transferred to target

Figure 20 — Bytes Transferred to Target Screen

Step 16 — Close the “Z-World Program Loader Utility 2.01"” Programming Application on the PC.

Step 17 — Disconnect the Z-World Programming Device from the JTAG connector on the
Smartcore Board.

Step 18 — Depress Reset Switch S1 on the Supervisor board.

Figure 21 — Reset Switch S1

©2008 Broadcast Electronics Inc. E\
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6 Upgrade U7 & U107 to v1.09

You MUST upgrade U7 and U107 on the Module Control Boards to v1.0.9 using Upgrade Kit
979-0505 (Qty 1 for FM 10S/FMi 703; Qty 2 for FM 20S/FMi 1405). Included in the Kits are
detailed instructions (597-1012-007) for the upgrade.

If you upgraded from one of the following, proceed directly to Section 10.

FM10S Transmitter running Smartcore Software v1.0.30 (or older)
—oran-—
FM20S Transmitter running Smartcore Software v2.1.9 (or older).

If you upgraded from a newer version than listed above, proceed to Section 7 and
DO NOT perform any of the steps in Section 10.

7 Upgrade U41 on the Exciter’'s Motherboard to v2.0

Note: Upgrading U41 is ONLY necessary if using the FXi Exciter with an FMi 703 or FMi 1405

Transmitter. If this is the case, you MUST upgrade U41.

Upgrade U41 on the Exciter’'s Motherboard to v2.0 using Upgrade Kit 979-0539-V20.
Included in the Kit are detailed instructions (597-0541-009) for the upgrade.

Setup & Verify Transmitter Parameters After Upgrade

After upgrading the Smartcore Board software, verify that all of the transmitter’s
operating parameters are similar to as they were prior to the upgrade.

Step 1 — Ensure that the Transmitter’s RF Output is OFF (muted).

Step 2 — Connect a Null Modem Serial Cable (not supplied) from the COM port of the PC to the
RTDS port on the front of the Transmitter.

Step 3 - Next, launch Windows HyperTerminal by going to START -> ALL PROGRAMS ->
ACCESSORIES -> COMMUNICATIONS -> HYPERTERMINAL

Connection Description @g|
% MNew Connection

Figure 22 - HyperTerminal Connection Description Menu

EI ©2008 Broadcast Electronics Inc.
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Step 4 — The default telnet question box may appear. Select Yes if you want HyperTerminal to be
your default telnet program. Select No if you do not want it to be.

Default Telnet Program?

We recommend that you make HyperT emminal your default telhet
! program. Do you want ko do this?

Dan't ask me this question again

Figure 23 — Default Telnet Program Menu

Step 5 - Select the appropriate connection port (COM1 is the most common) from the
pull down, then select OK.

Connect To |j|g|

% RTDS Transmitter Connection
Enter details for the phone number that you want to dial:

Country/fregion:

Phone number:

Connectusing:

—
C o ) oo
o

Figure 24 - HyperTerminal Connect To Menu

Step 6 — Configure the Port Settings as shown below, select Apply then OK.

COM1 Prr:_crties

grit Settings

Bits per second |EIEEIEI

Data bits | g

Parity: |Nnne

Stop bits |1

Figure 25 - Port Settings Menu
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Step 7 — This step in ONLY necessary for an FMi 703 or a FMi 1405 Transmitter.

It is necessary to change the PA supply voltage (PAV) from 48V to 46V (ensure that
U41 has been upgraded on the Exciter’'s Motherboard to v2.0 first). This decrease in
PAV will also improve the reliability of the PA Modules. Once the HyperTerminal
window appears, hit the <Enter> key. When the command prompt appears, type
“V", then type "46" and press <Enter>.

"I 9600 - HyperTerminal - Dlﬂ

Fil= Edit Wew Call Transfer Help

DS & 5|08 &

is invalid

Setup menu, software version 1.0.52

-All transmitter meter readings dumped to this port
AdJust the module full bias leve

Set drive power fault level

Enable/dlsable ref lected power readings from filters
Factory default values for meters calibration

Set transmitter in FM only mode

Set transmitter in IBOC onlﬁ mode, no FM carrier

Set transmltter 1n hgbrld F p us IBOC mode
-Adjust the ias level

gnd j-Bump IPA blas level up and down slowly
C
C
E
S
E
S

:p-

et the minimum exciter power reading for operation
allbrate LCD meter parameter

alibrate multimeter parameter

nable/disable standby exciter optio

et reflected power reading that causes foldback
nablesdisable standby IPA option

et the PA supply voltage when in the IBOC mode

lease type your selection now: 0
value is: 48.0

B-
D-
E-
E-
Cc-
G-
H-
I-
J
K-
L-
M-
0-
R-
S-
V-
=]
0
Next, enter new wvalud

[ K

Cannected 0,00: 16 st [9600 8-n-1 [SCROLL [caPs [WUM  [Capture  [Print echo

Figure 26 — HyperTerminal (set PAV to 46 volts)

Step 8 — Turn the Transmitter’s RF Output to ON. The new FMi 703 and FMi 1405 transmitter
code implements a soft start feature and upon turn on, fault reset, or module fault.
This soft starts gets the transmitter up to approximately 35% power instantaneously,
then the power will ramp to approximately 75% power within 5 seconds, then the
power will ramp slowly to full rated power. This last ramp can be from 45-60
seconds. This soft start prevents any overdrive conditions from occurring and thus
protecting the PA modules.

Figure 27 — Turn Transmitter’s RF Output ON

E ©2008 Broadcast Electronics Inc.
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Step 9 — The new transmitter code allows the LCD meter to be calibrated in any of the three
operating modes. So, if you are in HD only mode and need to re-calibrate the meter
you simply type "L" at the command prompt in HyperTerminal then enter the value
taken from the external power meter. You can also do this in FM+HD mode or FM
Only mode, however the cal factors for FM Only and FM+HD are the same so if you
re-cal the LCD in FM+HD it affects the FM Only LCD as the values have proven to be
the same.

15 9600 - HyperTerminal =ol |

File Edit Wiew Call Transfer Help

O | @ 3|08 | &

is invalid

Setup menu, software version 1.0.52
-All transmitter meter readln?s dumped to this port
Adjust the module f bias level
Set drive power Fault level
Enablesdisable reflected power readings from filters
-Factory default values for meters calibration
Set transmitter in FM only mode
g transmitter in IBO onlﬁ mode, no FM carrier
A
a

:p-

et transmitter in hybrid F p us IBOC mode
djust the IPA full bias level
nd j-Bump IPA bias lewvel up and down slowly

Ll ading for operation
c L-Calibrate LCD meter parameter

B-
D-
E-
F
Cc-
G-
H-
I-
J

Q0-Enable/disable standby exciter option

R-Set reflected power reading that causes foldback
S-Enablesdisable standby IPA option

V-Set the PA supply voltage when in the IBOC mode

Please type your selection now:

Connected 0:00:33 NS [o600 811 [SROLL [cAPS [WUM  [Capture  [Print echo

) I

Figure 28 — Calibrate LCB Panel Meter

Note: If calibrating in an HD mode of operation, a “true average” external power meter must
be used.

©2008 Broadcast Electronics Inc.
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Step 10 — Next, the HyperTerminal command window should appear. At the prompt, type “A”
to display the transmitter’s present operating parameters. Verify that the “Software
Revision Level” has incremented and the transmitter’s present “Operating
Parameters” are similar to what was recorded prior to the upgrade.

% 9600 - HyperTerminal [
File Edit Wiew Call Transfer Help

D@mgpn'ﬂr—'
2

Please typ
Software versio

n
1 -
2 .9
- .1
4 .2
5 .4
6 .4
7 .6
8 .7
9 .6
12 .4
11 i
12 .9
13 .2
14 .9
15 .9
16 .9
IPA1 .
Filter readings
orward Ref lected
Fill . 1
Fil2 4.47 7]

Final output
orward Ref lected
10.@ 56

Temperatures
eject Inlet
31 24

ard

Ref lected
%]

Figure 29 — HyperTerminal Command Window

Step 11 - If operating in an HD mode, it is MANDATORY that an HD spectral measurement
be performed! If operating in an HD mode proceed to Section 9.

E ©2008 Broadcast Electronics Inc.
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9 FM HD Spectral Measurements

This section describes the technique for accurately tuning and measuring the FM HD Radio™ Spectrum
of an FMi 703 or FMi 1405 Transmitter.

9.1 FM Spectral Emissions Limits Mask

The following table is the emissions mask for FM HD Radio™ performance as specified by iBiquity.
Note that all measurements are made in a 1 kHz bandwidth and relative to an un-modulated carrier.

FM HD FCC Spectral Mask

Frequency, F, Offset Relative to Carrier

Level, dB / kHz

100 - 200 kHz offset -40 dB

200 - 250 kHz offset [-61.4 dB - (frequency in kHz — 200 kHz) X
0.260]

250 - 540 kHz offset -74.4 dB

540 - 600 kHz offset

[-74.4 dB - (frequency in kHz — 540 kHz) X
0.093]

> 600 kHz offset

-80dB

Figure 30 - FM HD Radio™ Spectral Emissions Limits Mask in Tabular Form

Figure 31 shows the FM spectral emissions limits mask for HD. The limits shown are the
implementation of the table in Figure 30 above.

= Agilent  08:44:38 Jan 10, 2007 BW/Avg

Ref 0 dBm Atten 10 dB Res BV
#Samp 1.00000000 kHz
Auto Mar

Video BW
1.00000000 kHz
Auto Mar

VBW/RBV
1.00000
Auto Mat

Average
30
Oon Off

Avg Type
Vided
Auto Mar

EMI Res B
None

e e Y ey

Center 98.1 MHz Span 2 MHz
#Res BW 1 kHz VBW 1 kHz Sweep 4.074 s (401 pts)

Figure 31 - FM HD Radio™ Spectral Emissions Limits Mask in Graphical Form
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9.2 Setting up the Spectrum Analyzer
9.2.1 Reference

Setting the reference for the measurement is critical to taking accurate data and the following steps
should be taken. When setting this reference point the analyzer detector MUST be set to peak,
Averaging Off, and no modulation present on the FM carrier.

1) The reference level on the spectrum analyzer should be set at 0dBm. That is the top
line on the spectrum is 0dBm. All measurements should be referenced to this point.

2) Apply an un-modulated FM signal to the spectrum analyzer input (external variable
and/or fixed attenuation should be in line with the front to avoid overdriving or
damage to the spectrum analyzer). Adjust the external variable attenuator until the
un-modulated FM carrier is at the 0dBm reference line.

3) If measuring an HD Only signal that does not have a reference carrier, the detector should be set to
sample, 1 kHz RBW and the top of the HD carrier should be -42dB down. See Section 9.2.2.

9.2.2 Resolution Bandwidth, Span, Detector, and Averaging

When measuring an FM HD spectrum the spectrum analyzer must have the Resolution Bandwidth
(RBW) set to 1 kHz and Video Bandwidth (VBW) set to 1 kHz. The Span setting of 2 MHz is not
required but is a good setting to view performance. The Detector should be set to Sample and
Averaging over a minimum time span of 30 seconds and minimum of 100 sweeps.

When measuring the HD signal the FM carrier should have normal program modulation applied.

The Modulated FM Transmitter Spectrum that is properly aligned should appear as shown in Figure 32.
The modulated FM carrier will vary depending on program content. The primary sidebands should be
~42dB down from the un-modulated carrier and the secondary sidebands

(re-growth) should be a minimum of ~74.4 dB down from the un-modulated carrier. In a good
system the re-growth will be < 80 dB down as shown below.

All measurements MUST be made into a known good 50 ohm load prior to putting Transmitter into
antenna.

== Agilent

11:55:57 Nov 10, 2006

0 dBm Reference
Un-Modulated Carrier

Ref -15dBm Atten 5dB

Auto

Video BW
1.00000000 kHz
Auto Mar

VBW/RBV
1.00000
Primary Mar

Sidebands Average
42 dB 30
off

Avg Type
Pwr (RMS)
Mar

Re-growth
Minimum of

Auto

EMI Res BW
None

Center 90.3 MHz Span 2 MHz
#Res BW 1 kHz #VBW 1 kHz Sweep 4.074 s (401 pts)

Figure 32 — Properly Aligned FM HD Radio™ Spectrum
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9.3 FMi 703 and FMi 1405 Spectral Adjustments

NOTE: This procedure is not necessary for FM ONLY Transmitters!

There are (3) points of adjustment when tuning an FMi 703 or FMi 1405 Transmitter for best
spectrum. Please NOTE that all three of these adjustments interact with each other. If one is adjusted
then the others will be affected too. It will be necessary to go back and forth between the three until
the best spectrum is achieved.

In the Transmitter:
1) PA Bias Level
2) IPA Bias Level

In the Exciter:
3) Distortion Null

9.4 Set the PA Bias Level

Step 1 - Establish HyperTerminal communication with the Transmitter using a Null Modem Cable @
9600, N, 8, 1 and connect to the d-sub connector on the front of the transmitter.

Step 2 - Verify communication by pressing <enter> on the keyboard. Text should appear in the
HyperTerminal window.

Step 3 - Ensure that BOTH the Transmitter and Exciter are in the desired mode of operation
(IBOC ONLY or FM+IBOCQ).

Step 4 - Ensure that the Transmitter’s RF Output ON.

Step 5 — Using a Voltmeter, probe TP8 (PA Bias) as shown. P8
(PA Bias)

Figure 33 — TP8 (PA Bias Voltage)

< proceed to the next page >
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Step 6 — See Figures 34 and 35 below. Press “B” on the keyboard and follow the on screen
instructions for raising / lowering the PA Bias Voltage. The PA Bias Voltage should be
adjusted to the approximate values using the Standby Exciter button to lower the value and
Standby IPA to raise the value. When the desired value is reached press the ON button.

IBOC Only = approximate average 2.71V (min. 2.65 and max. 2.80)
FM + IBOC = approximate average 2.69V (min. 2.67 and max. 2.73)

& 9600 - HyperTerminal - 10l =l

Fil= Edit Yiew Call Transfer Help

Setup menu, software version 1.0.52
LsAlmansmittermeter reedings dumped to this port
NB-Adjust the module full bias Ie\ﬂ\

D-S&t drive jpewyonmba Usey =

E-Enable/disable reflected power readings from filters
F-Factory default values for meters calibration

C-Set transmitter in FM only mode

G-Set transmitter in IBOC only mode, no FM carrier
H-Set transmitter in hybrid FM plus IBOC mode
I-Adjust the IPA full bias level

J and j-Bump IPA bias level up and down slowly

K-Set the minimum exciter power reading for operation
L-Calibrate LCD meter parameter

M-Calibrate multimeter parameter

O-Enable/disable standby exciter option

R-Set reflected power reading that causes foldback
S-Enable/disable standby IPA option
V-Set the PA suppl hen in t

ease type your selection no

Use the standby exciter and standby IPA buttons
to raise and lower the full bias level.
Hit the ON control to terminate the adjustment.

mode

N £

Connected 0:12:33 CAPS  [MUM  [Capture  [Print echa

Figure 34 - PA Bias Voltage Adjustment

On a FM-10S/FMi 703, use the On a FM-20S/FMi 1405, use the
Standby Exciter and Standby Standby Exciter and Standby
IPA buttons to lower / raise IPA Control buttons to lower /
the PA Bias voltage. raise the PA Bias voltage.

Figure 35 - PA Bias Voltage Adjustment
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9.5 Set the IPA Bias Level

Step 1 - Using a Voltmeter, probe TP9 (IPA Bias) as shown.

TPO
(IPA Bias)

Figure 36 — TP9 (IPA Bias Voltage)

< proceed to the next page >
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Step 2 — See Figures 37 & 38 below. Press “I” and follow the on screen instructions for raising /
lowering the IPA Bias Voltage. The IPA Bias Voltage should be adjusted to the approximate
values using the Standby Exciter button to lower the value and Standby IPA to raise the value.
When the desired value is reached press the ON button.

IBOC Only = approximate average 2.60 (min. 2.47 and max. 2.79)
FM + IBOC = approximate average 2.59 (min. 2.33 and max. 2.91)

& 9600 - HyperTerminal - 10l =l

Fil= Edit Yiew Call Transfer Help

Setup menu, software version 1.0.52
A-All transmitter meter readings dumped to this port
B-Adjust the module full bias level

D-Set drive power fault level

E-Enable/disable reflected power readings from filters
F-Factory default values for meters calibration

C-Set transmitter in FM only mode

G-Set transmitter in IBOC only mode, no FM carrier

e Hebet trEmSITtte™m MybriceiM plus IBOC mode

¢ || I-Adjust the IPA full bias level

™) a7l j-Bern =P Asdsias fevel TP and down slowly

K-Set the minimum exciter power reading for operation
L-Calibrate LCD meter parameter

M-Calibrate multimeter parameter

O-Enable/disable standby exciter option

R-Set reflected power reading that causes foldback
S-Enable/disable standby IPA option

V-Set the PA supply voltage when in the IBOC mode

mpe your selection no@

Use the standby exciter and standby IPA buttons
to raise and lower the full bias level.
Hit the ON control to terminate the adjustment.

A 1

N £

Connected 0:12: APS |NUM |Capture |Print echo

Figure 37 - IPA Bias Voltage

On a FM-10S/FMi 703, use the On a FM-20S/FMi 1405, use the
Standby Exciter and Standby Standby Exciter and Standby
IPA buttons to lower / raise IPA Control buttons to lower /
the IPA Bias voltage. raise the IPA Bias voltage.

Figure 38 - IPA Bias Voltage Adjustment
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9.6 Distortion Null Adjustment

Adjust the distortion Null Potentiometer on the rear of the Exciter until the AGC Scale is set to
approximately 14,500 for HD Only (or 10,500 for FM + HD). This can be monitored on the Front
Panel GUI of the FXi under the Operating Mode -> IBOC Menu (see Figure 40 below).

oy

@

4

SERIAL PORT 10

REMOTE J3
* ——

1,9 Distortion Null

"= : ; Potentiometer

ige 2] — S _
10 & v VgEs®, a s ses%g)

® = s e i

[ =8 atesaciy W
1=® :-E‘:Il = =23 use 412
Qe i | -‘ ;_3 '-f—‘&-‘-*-'- " -,
a 2 ‘""“* ‘R‘ FMLEFT (MOND M RIGHT mnss.eau g F:Lglcé\ g
n -ty Mo qu 60/250 cowe cowr i’ﬁ&; "‘”‘"‘ we N

Figure 39 — Distortion Null Adjustment

IBOC Menu
|1BOC OPERATING MODE IBOC ONLY
MAIN PROGRAM SERVICE MODE

STATUS EXCITERLINK W DSP W [ALARNM [0
10 MHz LOCK B AGC SCALE FENVK

Go back to Main menu.

IBOC OPERATING MODE SETUP

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 operation,

Figure 40 — AGC Scale Factor

©2008 Broadcast Electronics Inc.
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9.7 Review and Adjust for Best Spectrum

While monitoring the spectrum on the Spectrum Analyzer adjust the Distortion Null above and below
the nominal value to obtain optimum performance. Normally, you should only have to adjust this +/-
2000. IPA Bias may also need to be adjusted again for best results. Go back and forth between the
Distortion Null and IPA Bias adjustments until best performance is met.

CHE S Spectrum 18 dB/ REF @ dbn -92.159 dEn
» : : - - - - -
: : : : : SELECT
184, 7 rHz CERRER
sup SPRCE
B |t
23
BAC
.................................................... SERLK
PR S e RS ERASE
ExtRef TITLE
DOME
STOR DEW
ki [DI5K]
ELE 1 KAz VEL 1 kHz ATH 1@ dB SHP__L.756 sec CAMCEL
CENTER 185.7 rHz SPRA 2 fiHz

Figure 41 — Typical Properly Aligned HD Only Spectrum

CH1 S Spectrum 1@ dB/ REF @ dBm -93.521 dEm
» - - : - - .
: : : : : : SELECT
EE..H MHz LETTER
SH]F' H H H H H H SPRCE
fvg | TR IS [ FAUO OO DO ER— e e [
23
BACK
.............................................................................. 5ok
B e e e gt S o v S —
EstRet TITLE
DOKWE
STOR DEV
F [DI5K]
EWE 1 kHz WELH 1 kHz ATN 18 dB SWP_1.256 sec CAMCEL
CENTER 83.9 MHz SPAN 2 HHz

Figure 42 — Typical Properly Aligned FM+HD (Hybrid) Spectrum
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10 Transmitter Front Panel Multimeter Calibration

NOTE: This section discusses the necessary steps to calibrate the transmitter’s front panel multimeter
Exciter Frequency, Exciter FWD PWR, and Transmitter’'s FWD Power after upgrading software. This
procedure is ONLY necessary if the transmitter you have upgraded was either of the following:

FM10S Transmitter running Smartcore Software v1.0.30 (or older)

—oran-
FM20S Transmitter running Smartcore Software v2.1.9 (or older)

Step 1 — Ensure that an External Watt Meter is connected to the Transmitter’s RF Output.

Figure 43 — External Watt Meter
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Step 2 - Establish communication with the transmitter using HyperTerminal.
Step 3 — At the HyperTerminal command prompt, type “F".

7% 9600 - HyperTerminal

File Edit Wew Cal Transfer Help

=15 ]

is invalid

Setup menu, software version 1.0.52
A-All transmitter meter readln?s dumped to this port
B-Adjust the module f bias level
D-Set drlve power fault level

= ilters
-Factory default values For meters callbratlo

Set transmitter in IBOC onl mode, no FM carrier
Set transmltter 1n hgbrl p us IBOC mode
djust _the ias level

d j—-Bump IPA 1as level up and down slowly

et the minimum exciter power reading for operation
alibrate LCD meter parameter
alibrate multimeter parameter

nable/disable standby exciter option
et reflected power reading that causes foldback
Enablesdisable standby IPA option
V-Set the PA supply voltage when in the IBOC mode

U’JI"'IOOUJ ZD-

G-
H
I-
J a
K-
L-
M-
0-
R-
S-

Please type your selection now: ctory default meter calibrations
will overwrite all the current ibration settings. Please enter
vour operating frequency or Esc to cancel.

Connected 0:05:40 ANST [o600 8-1-1 [scRolL [caps  [wum  [Capture  [Print echo

N K1

Figure 44 — Transmitter Meter Calibration

Step 4 — Turn the SELECT knob until the Cal. frequency is displayed on the transmitter’s
multimeter. Please note that the default Cal. frequency is 98.0 MHz.

Figure 45 — Transmitter Meter Calibration
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Step 5 — Next, type the Transmitter’s Frequency then hit <Enter>. The Cal. frequency must be
the exact same as that of the exciter.

T 9600 - HyperTerminal =10l x|

Fil= Edit Yiew Call Transfer Help

is invalid

Setup menu, software version 1.0.52

A-All transmitter meter readings dumped to this port
-Adjust the module full bias level

-Set drive power fault level

-Enablesdisable reflected power readings from filters
-Factory default values for meters calibration

-Set transmitter in FM only mode

-Set transmitter in IBOC onlﬁ mode, no FM carrier
-Set transmitter in hybrid FM plus IBOC mode

-Adjust the IPA full bias level

and j-Bump IPA bias level up and down slowly

-Set the minimum exciter power reading for operation
Callbrate LCD meter parameter

alibrate multimeter parameter

nable/disable standby exciter option

et reflected power reading that causes foldback
Enable/dlsable standby IPA option

-Set the PA supply voltage when in the IBOC mode

<U’JJUOZI_7§(_HIG‘J(')'|'II'|'IUUJ
U’JITI(')

Please type your selection now: Factory default meter calibrations
will overwrite all the current calibration ss Rgs. Please enter
vour operating frequency or Esc to cancel. @

Connected 0:06:09 ANST 9800 8-h-1 [sCRoLL [caPS  [MUM  [Capture  [Print echo

N I

Figure 46 — Transmitter Frequency Calibration

Step 6 — The Cal. frequency should now display the value entered in Step 5.

Figure 47 — Transmitter Meter Calibration
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Step 7 — Next, press the ON button to turn the transmitter's RF Output to ON (un-mute).

Figure 48 — Turn Transmitter’s RF Output ON

Step 8 — Using the Multimeter selector knob, go to Exciter Fwd Pwr.

Figure 49 — Multimeter Exciter Fwd Pwr
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Step 9 — To calibrate the transmitter’s Exciter Fwd Pwr meter, type “"M", then type either 25 (for

Note:

T 9600 - HyperTerminal -3 =l
File Edit Wiew Call Transfer Help

a FM10S) or 50 (for a FM20S) and press <Enter>. This value is the Exciter's Output
Power Level. Ensure that the Exciter is set at the proper level for your specific
transmitter!

If a Standby Exciter Kit is installed, repeat Steps 8 — 9 while the Standby Exciter is online.

D& w8 08| &

L)

§

UJ

D-
E-
F
C-
G-
H
I-
J
K-
L-
M-
0-
R-
S-
V-

F-Factory default values for meters calibration B
-Set transmitter in FM only mode
G-Set transmitter in IBQC onlﬁ mode, no FM carrier

H-Set transmitter in hybrid

I-Adjust the IPA full bias level

J and i-Bump IPA bias level up and down slowly

K-Set the minimum exciter power reading for operation

L-Calibrate LCD meter parameter

M-Calibrate multimeter parameter

Q-Enablesdisable standby exciter option

R-Set reflected power reading that causes foldback
S-Enable/disable standby IPA option

V-Set the PA supply voltage when in the IBOC mode

Please type your selection now: Factory default meter calibrations
will overwrite all the current calibration settinas. Please enter
our operating frequency or Esc to cancel. 101.9

etup menu, software version 1.0.52

AdJust the module f bias
Set drive power Fault level
Enable/disable reflected power readings from filters
Factory default values for meters calibration

Set transmitter in IBOC onl mode, no FM carrier
Set transmitter in h brld F plus IBOC mode
-Adjust the IPA full bias level

nd J—Bump IPA bias level up and down slowly

En
Set the PA supply voltage when

Please type your

plus IBOC mode

1l transmitter meter readln?s dumped to this port
evel

iter power reading for operation
arameter

FM10S = 25 paramgter ti
y exciter option
FM20S = 50 eading tha ses foldback
y IPA optig
IBOC mode

= o
Next, enter new r @
Connected 0:09:57 [T Eug:zig SCROLL  [CAPS  [mUM  [Capture  [Print echo

N K

Figure 50 — Transmitter Meter Calibration

Step 10 — Using the Power Control Knob, raise the transmitter’'s RF Output Power until TPO

has been achieved on the External Watt Meter.

Figure 51 — Transmitter Fwd Pwr Calibration
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Step 11 — Next, type “L” and then enter the TPO level (in kW) from the External Watt Meter
(10 for this example), then type <Enter>.

% 9600 - HyperTerminal I ] 2

File Edit Wiew Cal Iransfer Help

B AdJust the module full bias level
D-Set drive power fault level
-Enablesdisable reflected power readings from filters
-Factory default values for meters calibration
-Set transmitter in FM only mo
-Set transmitter in IBOC onl mode, no FM carrier
-Set transmitter in hybrid FM plus IBOC mode
djust the IPA full bias leve
nd j-Bump IPA bias level up and down slowly
the minimum exciter power reading for operation
llbrate LCD meter parameter
librate multimeter parameter
ablesdisable standby exciter option
t reflected power reading that causes foldback
ablersdisable standby IPA option
t the PA su
enter new reading:25
p menu, software ver51on 1.0.52
l transmitter meter rea 1n?s dumped to this port
just the module f bias level
drive power fault level
able/dlsable reflected power readings from filters
ctory default values for meters calibration
t transmitter in FM only mode
t transmitter in IBOC onlﬁ mode, no FM carrier
t transmitter in hybrid plus IBOC mode
djust _the IPA full bias leve
and j-Bump IPA bias level up and down slowly
reading for operation

foDfDIJl:JmD_I—'CI'"fD:JfDJDJDJfD

-A
a
-Set
-C
-C
-E
-S
-E
-S

ex

et

-A
"y
-Set
-E
F
-S
-S
-S
A

LHIG‘J(’)"‘II"‘IUUJ:D-(.OZ-\:LOJUOZI_KLHIG‘J(')TIITI

| L-Calibrate LCD meter paramet

er
-Enablesdisable standby exciter option

-Set reflected power reading tha ses foldback
-Enable/disable standby IPA optig

-Set the PA supply voltage when e IBOC mode

<O

N K

Please type vour select#® o
Next, enter new readin @
Connected 0:12:33 [arist 9500 5 2 SCROLL  [CAPS  [MUM  [Capture  [Print echo

Figure 52 — Transmitter Fwd Pwr Meter Calibration

Step 12 — The transmitter’s Fwd Pwr Meter should now read the value entered in Step 10.

Figure 53 - Transmitter Fwd Pwr Meter Calibration
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Step 13 — Type "A” to display the transmitter’s present operating parameters. Verify that the
“Software Revision Level” has incremented and the transmitter’s present
"Operating Parameters” are similar to what was recorded prior to the upgrade
(see Section 4 for additional information).

I"Ei- 9600 - HyperTerminal o =]
File Edit Wiew Call Transfer Help H

2 ;
Please typ = ion .o
Sof tware ver‘si

n
1 -
2 .9
Z .1
4 .2
5 .4
6 .4
7 .6
8 .7
9 .6
10 .4
11 .7
12 .9
13 .2
14 .9
15 .9
16 .9
IPA1 .
Filter readings
orward Ref lected
Fill . 1
Fil2 4.47 7]

Final output
Forward Ref lected
12.0 56

Temperatures
eject Inlet
31 24

ward

Ref lected
%]

Figure 54 — HyperTerminal Command Window

RF Technical Services Contact Information
RF Technical Services -
Telephone: (217) 224-9617

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