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Broadcast Electronics
Product Warranty (Two-Year Limited)

BE hereby warrants all new products manufactured by BE against any defects in material or workmanship at
the time of delivery thereof, or that develop under normal use within a period of two (2) years from the date
of shipment.

BE reserves the right to repair equipment under warranty with new or refurbished equipment or parts. BE's
sole responsibility with respect to any equipment or parts not conforming to this warranty is to replace or
repair such equipment upon the return thereof F.O.B. to BE's factory in Quincy, lllinois, U.S.A. In the event of
replacement pursuant to the foregoing warranty, only the unexpired portion of the warranty from the time of
the original purchase will remain in effect for any such replacement.

This warranty shall exclude the following products, component parts and/or assemblies:

(a) Transmitter power output tubes shall only carry the original manufacturers’ or suppliers’
standard warranty in effect on their original shipment date.

(b) All computers, computer peripherals, cables, hard disk drives, etc., shall only carry the
manufacturers’ or suppliers’ standard warranty in effect on their original shipment date.

(c) “"Components”, defined as separate and individual parts (e.g. transistors, integrated circuits,

capacitors, resistors, inductors, fans, etc), resold by BE from another manufacturer or
supplier, shall only carry a 90 day warranty, effective the date of shipment. Any such
‘Components’ being returned for warranty claim must be (1) returned in their original
packaging and (2) must be in new, unused condition.

BE is unable to process or resolve component defects or performance concerns on
components that have been soldered, installed, wired or in any way altered from new their
new condition.

(d) “Resale Equipment”, defined as equipment purchased from another manufacturer or
supplier, then resold by BE, shall only carry such manufacturer’s or supplier’s standard
warranty in effect as of the original shipment date. All warranty claims against any and all
‘resale equipment’ sold by BE must be filed directly with the original equipment
manufacturer. BE is unable to process or resolve equipment defects or performance concerns
on products or services not manufactured by BE.

This warranty shall not extend to claims resulting from any acts of God, terrorism, war, defects or failures
caused by Purchaser or user abuse or misuse, operator error, or unauthorized attempts to repair or alter the
equipment in any way.

Under no circumstances shall BE be responsible for indirect, incidental or consequential damages, including,
but not limited to transportation costs, non-authorized repair or service costs, downtime costs, costs for
substituting equipment or loss of anticipated profits or revenue, incurred by Purchaser, whether based in
contract, tort or for negligence or breach of statutory duty or otherwise.

The terms of the foregoing warranty shall be null and void if the equipment has been altered or repaired
without specific written authorization from BE, or if not installed according to BE’s instruction manuals,
including, but not limited to, the absence of proper grounding, surge (TVSS) protection on the AC circuit
panel or proper lightning protection/grounding on all output circuits, or if equipment is operated under
environmental conditions or circumstances other than those specifically described in BE's product literature or
instruction manual which accompany the equipment. The warranty shall be voided if the product or
subassembly is equipped with a tamper seal and that tamper seal is broken. BE shall not be liable for any
expense of any nature whatsoever incurred by the original user without prior written consent of BE. The
warranty provided herein shall terminate at the end of the period set forth above. This warranty extends only
to the original Purchaser and is not transferable. There are no third party beneficiaries of any of the provisions
of this warranty. If the equipment is described as “used” equipment, it is sold as is and where is and no
warranty applies unless authorized in writing.
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EXCEPT AS SET FORTH HEREIN, AS TO TITLE AND AS SPECIFICALLY REQUIRED BY LAW, THERE ARE NO OTHER
WARRANTIES, OR ANY AFFIRMATIONS OF FACT OR PROMISES BY BE, WITH REFERENCE TO THE EQUIPMENT,
OR TO MERCHANTABILITY, FITNESS FOR A PARTICULAR APPLICATION, SIGNAL COVERAGE, INFRINGEMENT,
OR OTHERWISE, WHICH EXTEND BEYOND THE DESCRIPTION OF THE EQUIPMENT ON THE FACE HEREOF.
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IMPORTANT INFORMATION
EQUIPMENT LOST OR DAMAGED IN TRANSIT -

When delivering the equipment to you, the truck driver or carriers’ agent will present a receipt for your
signature. Do not sign it until you have:

1) Inspected the containers for visible signs of damage and 2) Counted the containers and compared with
the amount shown on the shipping papers. If a shortage or evidence of damage is noted, insist that
notation to that effect be made on the shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage. If concealed
damage is discovered, immediately notify the carrier, confirming the notification in writing, and secure an
inspection report. This item should be unpacked and inspected for damage WITHIN 15 DAYS after receipt.
Claims for loss or damage will not be honored without proper notification of inspection by the carrier.

RF PRODUCT TECHNICAL ASSISTANCE, REPAIR SERVICE, PARTS -

Technical assistance is available from Broadcast Electronics by letter, prepaid telephone or E-mail. Equipment
requiring repair or overhaul should be sent by common carrier, prepaid, insured, and well protected. If
proper shipping materials are not available, contact the RF Technical Services Department for a shipping
container. Do not mail the equipment. We can assume no liability for inbound damage, and necessary
repairs become the obligation of the shipper. Prior arrangement is necessary. Contact the RF Technical
Services Department for a Return Authorization.

Emergency and warranty replacement parts may be ordered from the following address. Be sure to include
the equipment model number, serial number, part description, and part number. Non-emergency
replacement parts may be ordered directly from the Broadcast Electronics stock room at the number shown
below.

RF TECHNICAL SERVICES -

Telephone: +1 (217) 224-9617
E-Mail: rfservice@bdcast.com
Fax: +1(217) 224-6258

FACILITY CONTACTS -

Broadcast Electronics, - Quincy Facility
4100 N. 24th St. P.O. BOX 3606
Quincy, lllinois 62305

Telephone: +1 (217) 224-9600

Fax: +1(217) 224-6258

General E-Mail: bdcast@bdcast.com
Web Site: www.bdcast.com

PARTS -

Telephone: +1 (217) 224-9617
E-Mail: parts@bdcast.com
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RETURN, REPAIR, AND EXCHANGES -

Do not return any merchandise without our written approval and Return Authorization. We will provide
special shipping instructions and a code number that will assure proper handling and prompt issuance of
credit. Please furnish complete details as to circumstances and reasons when requesting return of
merchandise. All returned merchandise must be sent freight prepaid and properly insured by the customer.

MODIFICATIONS -

Broadcast Electronics, reserves the right to modify the design and specifications of the equipment in this
manual without notice. Any modifications shall not adversely affect performance of the equipment so
modified.
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SAFETY PRECAUTIONS

PLEASE READ AND OBSERVE ALL SAFETY PRECAUTIONS//

ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES, POWER TRANSISTORS, OR
EQUIPMENT WHICH UTILIZES SUCH DEVICES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES
AGAINST POSSIBLE SERIOUS BODILY INJURY. EXERCISE EXTREME CARE AROUND SUCH PRODUCTS.
UNINFORMED OR CARELESS OPERATION OF THESE DEVICES CAN RESULT IN POOR PERFORMANCE,
DAMAGE TO THE DEVICE OR PROPERTY, SERIOUS BODILY INJURY, AND POSSIBLY DEATH.

4 DANGER
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DANGEROUS HAZARDS EXIST IN THE OPERATION OF POWER TUBES AND POWER
TRANSISTORS -

The operation of power tubes and power transistors involves one or more of the following hazards, any one

of which, in the absence of safe operating practices and precautions, could result in serious harm to
personnel.

A. HIGH VOLTAGE - Normal operating voltages can be deadly. Additional information follows.

B. RF RADIATION - Exposure to RF radiation may cause serious bodily injury possibly resulting in
Blindness or death. Cardiac pacemakers may be affected. Additional information follows.

C. HOT SURFACES Surfaces of air-cooled radiators and other parts of tubes can reach temperatures

of several hundred degrees centigrade and cause serious burns if touched. Additional information
follows.

D. RF BURNS Circuit boards with RF power transistors contain high RF potentials. Do not operate an
RF power module with the cover removed.
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HIGH VOLTAGE -

Many power circuits operate at voltages high enough to kill through electrocution. Personnel should always
break the primary AC Power when accessing the inside of the transmitter.

RADIO FREQUENCY RADIATION

Exposure of personnel to RF radiation should be minimized, personnel should not be permitted in the vicinity
of open energized RF generating circuits, or RF transmission systems (waveguides, cables, connectors, etc.),
or energized antennas. It is generally accepted that exposure to “high levels” of radiation can result in severe
bodily injury including blindness. Cardiac pacemakers may be affected.

The effect of prolonged exposure to “low level” RF radiation continues to be a subject of investigation and
controversy. It is generally agreed that prolonged exposure of personnel to RF radiation should be limited to
an absolute minimum. It is also generally agreed that exposure should be reduced in working areas where
personnel heat load is above normal. A 10 mW/cm? per one tenth hour average level has been adopted by
several U.S. Government agencies including the Occupational Safety and Health Administration (OSHA) as
the standard protection guide for employee work environments. An even stricter standard is recommended
by the American National Standards Institute which recommends a 1.0 m\W/cm? per one tenth hour average
level exposure between 30 Hz and 300 MHz as the standard employee protection guide (ANSI C95.1-1982).

RF energy must be contained properly by shielding and transmission lines. All input and output RF
connections, such as cables, flanges and gaskets must be RF leak proof. Never operate a power tube without
a properly matched RF energy absorbing load attached. Never look into or expose any part of the body to an
antenna or open RF generating tube or circuit or RF transmission system while energized. Monitor the tube
and RF system for RF radiation leakage at regular intervals and after servicing.

HOT SURFACES -

The power components in the transmitter are cooled by forced-air and natural convection. When handling
any components of the transmitter after it has been in operation, caution must always be taken to ensure
that the component is cool enough to handle without injury.
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1 HD Radio™ FM Reference FSi 10

1.1 System Overview

Broadcast Electronics uses the IBOC (in-band-on-channel) digital broadcasting system from iBiquity Digital
Corporation now known as HD Radio. The system is designed to permit a smooth evolution from current
analog amplitude modulation (AM) and frequency modulation (FM) radio to a fully digital IBOC system. This
system delivers digital audio and data services to mobile, portable, and fixed receivers from terrestrial
transmitters in the existing medium frequency (MF) and very high frequency (VHF) radio bands. Broadcasters
may continue to transmit analog AM and FM simultaneously with the new, higher-quality and more robust
digital signals, allowing themselves and their listeners to convert from analog to digital radio while
maintaining their current frequency allocations. The FSi 10 is Broadcast Electronics’ HD Radio Generator, part
of a system used in creating the HD signal to overlay onto the FM signal.

NOTE: An F5i 10 is always used with an FXi 60/250.
1.2 Document Overview

This document provides a description of controls and indicators, system interconnection, and operating
procedures for the FSi 10 FM IBOC Digital Signal Generator.
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2 Abbreviations and Conventions

2.1 Abbreviations and Acronyms

AES/EBU Audio Engineers Society / European Broadcast Union
ALFN  Absolute L1 Frame Number

AM Amplitude Modulation

BER Bit Error Rate

cD Compact Disk

CD/ROM CD/Read Only Memory

DUN  Dial-Up Networking

FCC Federal Communications Commission

FM Frequency Modulation

GEL Gateway to Exciter Link — Exciter = FSi 10
GPS Global Positioning System

GUI Graphical User Interface

IBOC  In-band On-channel

L1 Layer 1

MF Medium Frequency

MPA  Main Program Audio

MP1-MP7 Primary Service Modes 1 through 7
MS1-MS4 Secondary Service Modes 1 through 4
PAC Perceptual Audio Coder

PAR Peak-to-Average Ratio

RF Radio Frequency

RLS Radio Link Service

SIS Station Identification Service

VHF Very High Frequency

2.2 Presentation Conventions

o Unless otherwise noted, the following conventions apply to this document:

. Information enclosed in braces { } is either unavailable at the present time or
subject to change.

) All vectors are indexed starting with 0.

. The element of a vector with the lowest index is considered to be first.

. In drawings and tables, the leftmost bit is considered to occur first.

o Bit O of a byte or word is considered the least significant bit.

. In representations of binary numbers, the least significant bit is on the right.

. When presenting the dimensions of a matrix, the number of rows is given first (e.g.,

an n x m matrix has n rows and m columns).
. In timing diagrams, earliest time is on the left.
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3 Installation

Installation of the FSi 10 IBOC digital signal generator consists of: 1) installing the unit in a rack and
2) connecting the FSi 10 to the digital link, audio processing equipment, and the FXi digital

FM/IBOC exciter. Refer to the following text to install the FSi 10 and configure the FM system for
IBOC transmission.

3.1 FSi 10 Installation

The FSi 10 may be installed in any convenient location in a 19 inch (48.3 cm) rack within reach of
the transmitter, STL link, and audio processing equipment. The unit requires 7 inches (17.78 cm)
of rack space. Please see the Transmitter Manual for details on physical placement of the FSi 10 in
a transmitter rack.

3.2 IBOC System Connections

The FSi 10 is part of an HD Radio broadcasting system. This system consists of several pieces of

equipment; the FSi 10, FXi 60/250 and an FMi Transmitter. The information to connect the system
is found in the FXi Digital FM/IBOC Exciter/Transmitter manual 597-0541.
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3.3 FSi 10 Install Checklist

Install FSi 10 in the transmitter.
Connect 1PPS Out on FSi 10 to 1PPS In on FSi 10
Connect GPS Data Out on FSi 10 to GPS Data In on FSi 10

A mouse and keyboard must be connected before boot-up to do any editing such as Ethernet IP
Address setup, etc.

Connect J3-4(+) and J3-25(-) on FXi 60/250 Exciter to Output 13 (+/-) on the FSi 10.

[]

[]

[]

[]

] Connect FSi 10 LVDS IBOC Data to FXi 60/250 IBOC Data

[]

[] Connect 10MHz Out on FSi 10 to 10MHz Reference on FXi 60/250

[] Connect Main Audio Feed from studio into Studio AES In on FXi 60/250 (This must be AES/EBU
format at 32, 44.1, 48, or 96kbps).

L] In a low-level combined system or when your existing FM transmitter can take AES input connect FM
AES Out from FXi 60/250 to your FM Audio Processor AES Input. In a high-level combined or separate
antenna installation where your existing transmitter requires a composite input, connect the FM AES Out
from the FXi 60/250 directly to the AM/FM AES In on the FSi 10.

[] Connect IBOC AES Out from FXi 60/250 to your HD Radio Audio Processor AES Input.

Note:  When utilizing one processor for both FM and HD Radio you can use either the FM AES Out or IBOC
AES Out from the FXi 60/250 to drive the AES input on your processor.

L] In a low-level combined system or when your existing FM transmitter can take AES input connect the
FM Audio Processor AES Out to the AM/FM AES input on FSi 10. In a high-level combined or separate
antenna installation where your existing transmitter requires a composite input, connect the FM AES Out
from the FXi 60/250 directly to the AM/FM AES In on the FSi 10.

[] Connect the HD Radio Audio Processor AES Out to the IBOC AES In on FSi 10.

[] In a low-level combined system connect the AM/FM AES Out to the AES/EBU input on the FXi 60. In
a high-level combined or separate antenna system this output would go to your existing FM transmitter. If
your existing FM transmitter requires a composite input, connect the AM/FM AES Out from the FSi 10 to the
AES input on your FM Audio Processor and connect the composite output to your existing FM transmitter.

L] If your Studio to Transmitter Link (STL) can support 4kbps of data you can send song artist and title
information over the link. Connect the data output from the STL to the IBOC data input on the FSi 10. The
input data stream must use the SLIP protocol. This type of data can also be sent via Ethernet or Modem.
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4 Front Panel Description

Front panel descriptions are divided into two categories: Display/Indicator Definitions and Control Buttons for
the exciter and EASU.

In all windows the following general rules apply:

o Read-only fields have a light blue background
o Read/write fields have a blue-green background
o On data entry screens the Cancel button will not make any entered data permanent.

Any screen with a Cancel button will also have an OK button that can be used to
make data permanent.

o On data entry screens the Close button only closes the window. Any data that has
been specified is already permanent because it was registered as entered.

) On Numeric keyboard screens the valid range of data will be displayed.

o Failures that need attention are displayed in RED.

o Warnings are displayed in Yellow.

o Normal status information is displayed in Green.

4.1 Graphical User Interface Display/Indicator Definitions

Figure 4-1 is the HD Radio™ FM Exciter graphical user interface (GUI) main menu, as configured upon
startup. Descriptions of display/indicator fields accessible from this screen are provided in the following
subparagraphs.

The first four lines depict the status of the four AES audio ports, Analog Input, Analog Output, Digital Input,
and Monitor Output. These lights will blink from black to green as long as there is audio on each port. If
silence is detected the light will remain black.

The Analog input and Digital input Fault lights should remain black during normal operation. If the AES
stream at either port is not detected the light will turn Red indicating the Fault.

The Digital Up Converter activity monitor will blink from black to green as long as data is exchanged with the
DUC. If no DUC data activity is detected this light will remain black.
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Figure 4-1 Reference Exciter GUI Interface System Tab

4.1.1 Platform Indicator

This identifies the present system platform. When selected a platform menu is displayed as shown in
Figure 4-2.

To change the exciter platform select the desired setting and press Restart button. The system application will
now be restarted as the new platform type. To exit the menu with no changes select Cancel to exit.

NOTE: The platform selected must be compatible with the hardware in use or errors willl occur.
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Figure 4-2 Version Properties Screen

4.1.2 Station Information
The Station Call Sign indicator displays the call sign being transmitted with the digital data. When selected,
the Station Information screen (Figure 4-3) is displayed.

The Station Information screen is subdivided into 4 group boxes: Station Identification, Call Sign, Station
Slogan, and Station Message.
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Figure 4-3 Station Information Screen

4.1.3 Station Identification

e Country Code

The Country Code tab, when selected, displays a Numeric Keyboard screen similar to Figure 4-6. To change
the Country Code, enter the desired 2-letter Country Code using the alphanumeric keys. Press Enter to
establish the new Country Code and return to the Station Information screen.

e FCCID

The (Federal Communications Commission) FCC ID field, when selected, displays a Numeric Keyboard screen
(Figure 4-6). To change the FCC ID, enter the desired FCC ID using the number keys. Press Enter to establish
the new FCC ID and return to the Station Information screen.

4.1.4 Call Sign

There are 2, mutually exclusive, methods for transmitting a station’s call signs: Standard & Universal.
e Standard

NOTE: The Standard Call Sign field is limited to four characters; all characters MUST be upper case.

The Standard Call Sign field, when selected, displays a Alphanumeric Keyboard screen similar to Figure 4-5.
To change the Standard Call Sign, enter the desired letters. Selecting shift, type the desired four-character Call
Sign using the character keys. Press Enter to establish the new call sign and return to the Station Information
screen.

e Universal

If a station’s call sign is longer than 4 characters, or contains international symbols, the Universal Call sign
should be used. The Universal Call Sign supports 2 different character sets: ISO8859-1 and Unicode. Use the
drop down box (as shown in Figure 4-4) to select the desired character set. The Universal Call Sign field, when
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selected, displays an Alphanumeric Keyboard screen similar to Figure 4-5. To change the Universal Call Sign,
enter the desired letters. Press Enter to establish the new call sign and return to the Station Information
screen. If “Append Band” is selected (checked), the current frequency band will be appended to the Universal
Call Sign that is displayed at the receiver.

4.1.5 Station Slogan

There are 2 methods for transmitting a Station Slogan: Standard & Universal. Unlike the Call Sign, both
methods can be transmitted simultaneously. However, if they are transmitted simultaneously, the entries
must be identical. If “Enable both standard and universal formats” is selected (checked) then the Universal
Station Slogan entry is grayed out and displays the contents of the Standard Slogan.

4.1.6 Standard Station Slogan

NOTE: The Standard Station Slogan field is limited to 56 characters.

The Standard Station Slogan tab, when selected, displays an Alphanumeric Keyboard screen, similar to
Figure 4-5. To change the Standard Station Slogan, enter the characters using the Alphanumeric Keyboard.
Press Enter to establish the new Standard Station Slogan and return to the Station Information screen.

rStation Information
ratation Identificaion—— rCall Sign

i Country Code Standard
||I50 8833-1 l]!

Append "-F "

ratation Slogan

Universal

|| Enable bath standard and universal formats

rStation Message

DHigh Priarity

For

Figure 4-4 Universal Call Sign and Station Slogans

e Universal Station Slogan

If a station’s slogan is longer than 56 characters, or contains international symbols, the Universal Station
Slogan should be used. The Universal Station Slogan supports 2 different character sets: ISO8859-1 and
Unicode. Use the drop down box (as shown in Figure 4-4) to select the desired character set. The Universal
Station Slogan tab, when selected, displays an Alphanumeric Keyboard screen similar to Figure 4-5. To
change the Universal Station Slogan, enter the desired characters and press Enter to establish the new slogan
and return to the Station Information screen.
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4.1.7 Station Message

The Station Message field is used to transmit messages other than the call sign or station slogan. The Station
Message field supports 2 different character sets: ISO8859-1 and Unicode. Use the drop down box (as shown
in Figure 4-4) to select the desired character set. The Station Message field, when selected, displays an
Alphanumeric Keyboard screen similar to Figure 4-5. To change the Station Message, enter the desired
characters and press Enter to establish the new Station Message and return to the Station Information screen.

Check the “High Priority” box to indicate to receivers that current message has a high priority.

1 2 3 4 5 B 7 g q 0
e W E R T Y U & .
o 5 D F G H J K ;
& z b i W B M b 7
! - ¥ [ ] @ <blanks
ook | Gee < | - [ e || ciose || erer

Figure 4-5 Alphanumeric Keyboard
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4.1.8 Frequency

Frequency indicates the carrier center frequency. Select this option to change the carrier frequency. The
Numeric Keyboard, Figure 4-6, is displayed. To change the frequency, enter the desired frequency using the
number keys. Press Enter to establish the new frequency and return to the main menu.

Frequency (35.0 — 108.0) MHz
% g 3
4 ] B
Back Erase 5 5
Space Field
] +i-
<= - Exp
Apply Close Enter

Figure 4-6 Numeric Keyboard

419 Band

The main menu frequency band indicator displays the exciter waveform selection: AM or FM.

4.1.10  Status Upper Section (Main Screen Upper Right)
The upper section displays current exciter state. Either Operational in Green or Non-Operational in Red.
4.1.11 Status Lower Section (Main Screen Upper Right)

The lower section displays current exciter Alarm state. Either No Alarm in Green or Alarm in Red. The Alarm
can be cleared by selecting this area or the Station Interface section, see 4.5.1

4.1.12  Audio Bypass

The Audio Bypass indicator displays None, Bypass A, Bypass B or Bypass A&B. When Audio Bypass is selected,
the Audio Bypass selection screen is displayed, (Figure 4-7).

NOTE: The EASU Audjo toggle switches MUST be in the Auto position and Station Interface Outputs 13 and
14 must be connected to the EASU to enable this function.
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~audio Bypass

~&udio- A Bypass

Auto Startup

Auta Shutdown

ey @ Off

~audio-B Bypass

Auta Startup

ey @ Off

&uta Shutdown

Dor

Figure 4-7 Audio Bypass Selection Screen

4.1.13  Audio-A Bypass

When on, Exciter Station Interface Output 13 closes to switch the Exciter Auxiliary Service Unit (EASU) to the
Bypass position. When off, Exciter Station Interface Output 13 is determined by the software.

4.1.14  Audio-B Bypass

When on, Exciter Station Interface Output 14 closes to switch the Exciter Auxiliary Service Unit (EASU) to the
Bypass position. When off, Exciter Station Interface Output 14 is determined by the software.

4.1.15  Auto Startup

When Auto Startup is selected, the audio bypass switches toggle to the delayed state to begin the audio
ramp function (see paragraph 4.6.11). This overrides the Audio Bypass selection. If Auto Startup is not
selected, the audio bypass switches toggle to the state defined by the Audio Bypass selection.

41.16 Auto Shutdown

When Auto Shutdown is selected, upon an error condition or receipt of a shutdown command, the audio
bypass switches toggle to the Bypass state. This overrides the Audio Bypass selection. If Auto Shutdown is not
selected, the audio bypass switches remain in the state defined by the Audio Bypass selection.

4.1.17  Digital Carrier Control

This indicator displays whether the digital subcarriers are on or off. All active IBOC digital subcarriers are
added or removed by selecting On or Off.

4.1.18  FM Layer 1 Service Mode

The FM Layer 1 Service Mode indicator displays the current service mode of operation.
If selected when not in BER mode, the Error Box (Figure 4-8) is displayed. Select OK to return to the main
menu.

Note: This is only valid in the Bit Error Rate (BER) mode. See paragraph 4.8.1
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o System must be in BEF Mode.

Figure 4-8 BER Mode Dialog Box

When the FM Layer 1 Service Mode is selected in BER Mode, the FM Service Mode screen (Figure 4-9) is
displayed. Select the primary service mode by placing a check in the desired Service Mode, MP1 through
MP11.

Select the secondary service mode with a check in the desired Service Mode, MS1 through MS4.

NOTE: Secondary service modes are not accessible unless the primary service mode is MP5, MP6 or MP7.

rFhd Service kMode
rPrimary Servce Modes

[vlmMP1  [ImPz [ImPs  [IMPs [ ImPe [ [MP7 [ [MP1T

rsecondary Service hModes

For

Figure 4-9 FM Service Mode Screen

4.1.19 Date and Time

Date and time displayed are local time. To obtain the Global Positioning System (GPS) and use it for display in
the lower-left corner of the main menu, see Sync Local Time below. If the GPS is not connected to an
antenna with access to GPS data, this window will display a time/date of 00:00:00 Jan 6, 1980 and
increment from that time until the system attains GPS time lock.

When selected, the Local Time insertion screen is displayed, Figure 4-10. This screen is broken up into 4
different group boxes: Date & Time Settings, Time Zone, Daylight Savings Time, and GPS Time
Synchronization.
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B:-Local Time

@201 rDate & Time Settings o

vear [ROILTTTNNT month: [September T Day Of Month: [16TTT -
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= Ior

Figure 4-10 Local Time Insertion Screen

Date & Time Settings: This area allows manual entry of local time.

Time Zone: This area allows setting of the local time zone. If the Country/Region selection is None/Other the
zone will be set to Universal (UTC) and an offset from UTC can be entered using the “UTC Offset” drop down
box. Values from -12 to 12 are valid and are entered using a numeric keypad similar to Figure 4-6.

Daylight Savings Time: This area allows the enabling of daylight savings time parameters if Time Zone Info
selection is not None/Other. Checking “Enabled” will use daylight savings time based on the zone selected.
Unchecking “Enabled” indicates to the receiver that daylight savings time is not to be used in regardless of
the “Time Zone Info"/"Zone"” selections. Changing the Time Zone Info and/or the DST Enable button will
require the system to be restarted in order for the changes to be applied.

GPS Time Synchronization: Select “Sync Local Time” to synchronize the system time to the GPS time. The
Status box gives the current status of the GPS.

NOTE: 1PPS from the EASU to the Exciter must be connected to sync to local time.
4.1.20  Exciter Status Bottom Right

4.1.20.1 Status Section

The status section displays current exciter status. Error conditions are displayed in red and warning conditions
are displayed in green. Select this area or the System Status Log button to view the status history as shown in
Figure 4-11.

As seen in Figure 4-11 several warnings appear. These indicate that the GPS is not time locked. The GPS

antenna should be check for proper view of the sky. At times it will take time for lock to be acquired so you
may have to wait for GPS lock.
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~System Status

034200451 admocx: sync.c: 0299 [gps is not time locked, getting local time to sy |
A0:34:30:502: tsmx: tsmem.c: 1115 [Warning: GPS is not time locked. Mode is W

(=] =]

Errar count |0 Warning count |2

-Last Log

10:38%30:502: tsnc: tsmem.c: 1115 [Warning: GPS is not time locked. Mode is WARI

Clear Log X Cloze

Figure 4-11 System Status Log Screen
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4.2 System Tab Control Buttons

Figure 4-1 shows the GUI main menu System Tab screen: This screen is displayed upon startup. Descriptions
of control buttons displayed on the System Tab of this screen are provided in the following subparagraphs.

4.2.1 Shutdown

The Shutdown control screen, Figure 4-12 Exciter Shutdown Control Screen is used to shutdown the exciter.
If power is to be removed, select Shutdown and press OK. This will halt the OS. Wait until the display
indicates OK to power down.

If the OS is to be restarted, select OS Restart and press OK. The system will reboot back to the default
program. If the application is to be exited and restarted, select Restart and press OK to exit and rerun the
program. If the application is to be exited and a console session started, select Console and press OK to exit
and start the session.

NOTE: See paragraph 6.4and/or 6.5 for detailed shutdown options.
-shutdown

@ sShut down shu: down so that you can safely turn off power.
() 25 Restart shu: down and restart the operating sy stem.
() Restart shu: doven and restar.

() Console Shu: down and bring up console window,

Ior

Figure 4-12 Exciter Shutdown Control Screen

4.2.2 Configuration
The System Configuration button provides access to the system configuration screen, Figure 4-13.

4.2.3 Config Channel

To view the rate of the logical channels select View Config. When selected, the Channel Configuration screen
will be displayed, Figure 4-14.

4.2.3.1 Channel Configuration

The Channel Configuration screen is used to view the amount of bandwidth given to each service available;
Audio, Station information, or Data. These settings are repeated for all logical channels available:

Channel 1 — P1 Channel 2 — P2

Channel 3 — P3 Channel 4 -SIS
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4232 Carrier Configuration

Carrier Configuration displays the Layer 1 current configuration settings.
4.2.3.3 Mode

Mode displays the Service Mode.

42.3.4 Characteristics

The Characteristics group box displays the size of the logical channel PDU, the rate at which the PDU is sent,
and the bandwidth (or average rate) of the PDU for each logical channel.

4.2.3.5 Partitioning

The Partitioning group box displays information pertaining to how each logical channel is partitioned
between Main Program Audio (MPA), and Advanced Application Services (AAS).

MPA Size allows the selection of the amount of bytes to be used for the Main Program Audio (MPA).
4.2.3.6 Previous

Select Previous Page to scroll through all logical channels.

4.2.3.7 Next

Select Next Page to scroll through all logical channels.

4.2.4 Save Config

Selecting Save Config will create a file of the current system mode configuration files(freq, analog delay...) so
that these configurations can be recalled at start-up.

4.2.5 Configuration Selection

Select the number adjacent to Enter Item No. for selected configuration. When selected, the Numeric
Keyboard screen, similar to Figure 4-6, is displayed. To change the configuration value, enter the desired
configuration value using the number keys. Press Enter to establish the new configuration. When a selection
is made, the user is prompted to restart the system. See Figure 4-13 for available choices.

4.2.6 Restart Options

Selecting Load Saved Configuration , the current system mode configuration files will be saved for use upon
startup.

Selecting Load Default Configuration will use the default configuration values when restarted, from this
screen only.

4.2.7 Restart

Selecting Restart will restart the system. Selecting Close will exit this window.
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Figure 4-13 System Configuration Screens

rChannel Configuration
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Figure 4-14 Channel Configuration Screen
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42.8 Versions

When selected a display of the present software/firmware/Motherboard configuration will be shown,
Figure 4-15. This information will not be valid until after the system has indicated it is Operational.

-Wersions
Version 4.3.2p1

| ltem ||| Yersion numhber | |
Operating System 7.5

05 Eernel 2.5 .20 #21

Mother Board Intel GAS600B (MBA)

IRS5 4.3.2pl

HIxC 1.7.5 sbx: 4.0

Station Userx Interface 53110601

RF Up Converter <not found:-

Digital Up Convertex 2.6

&PS V1.15.00 ||
Exgine <not found:-

Figure 4-15 Versions Screen

To view additional detailed information, select the More button and the display in Figure 4-16.
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rResults
Verification PASSED on Fxi Sep 16 13:43:25 EDT 2011 =

/usy/dab/ixss-4.3.2/clg/ti/vexsion.cig: (baseline vexsion config file) -
[VERSION] e/ e
1d="4.3.2p1";

userid="swhase";

date="FriDec 18 13:35:06 EST 2009";
basedirz"fexporl.-’dabﬁdab}hsszfre]:’txf&.3 2/dev";
os="2.4.20";

cd="7.5";

host="red.ibiguity.com";

sexver="ves";

A .version_olijs: (baseline objects config file)
Linux Kernel (during build): 2.4.20
Linux Kernel (exp/act muntime): 2.4.20

EXECUTABLE: admx.x

Libclp.a DATESTR = Drec 18 2009 - 12:41:39 USERSTR = swhase on red.ibiguity.com (2.2
4.20) CURDIR = /expoxt/dab/idab/ixss2/rel/t/4.3.2/ dev/src/ss/ss/ cfgﬂ'c}f

Libfault.a DATESTR = Diec 18 2009 - 12:41:23 USERSTR = swhase on red.ibiquity.com {2
2.4.20) CURDIR = /¢ rt/dab/idab/ivss2/vel/ /% 3.2/ dev/syc/ss/adm/ b/ fanlt

libipc.a DATESTR = Dec 18 2009 - 12:41:46 USERSTR = swhbase on red.ibiquity.com (2.2
4.20) CURDIR = /export/dab/idab/irss2/vel/ti/4.3.2/dev/sye/ss/ss/commyipe

libitc.a DATESTR = Dec 18 2009 - 12:41:46 USERSTR = swhase on red.ibiquity.com (2. 2
4.20) CURDIR = /e rt/dabfidab/ivss2/vel/bi/4. 3.2/ devisye/ss/ss/comm/itc

libloga.a DATESTR = Diec 18 2009 - 12:41:15 USERSTR = swhase on red.ibiquity.com( 2
2.4.20) CURDIR = /export/dab/idab/ixrss2/vel/ /4. 3.2/ dev/sre/ss/adm/com/Toea

Figure 4-16 Versions More Screen

4.2.9 Configure Password

When selected the user will be prompted to enter the present password to gain access to the password
configure screen, Figure 4-17.
rConfigure Password

Mlews Password l_a_nnnm-

Retype Password I‘nm...

lv|Timeout in seconds Issﬂ

d—?OK X cancel

Figure 4-17 Password Screen

The new password can now be entered. Confirm the new password by entering it again in the Retype
Password area.

Timeout in seconds value denotes how long, after entering a valid password, you have unlimited access
before you are again prompted to enter the password again. If the checkbox is unchecked the access time
has no limit and is valid until changed or the exciter is rebooted.
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42.10 Command

The System Command screen, Figure 4-18, is displayed when selected.
raystem Command

Command: [ [erovee

rCommon applications

Display virtual keyboard

| =tem | | gvim | | goale | | tap |
| linuxconf | | ifconfig | | setemb | | setdew |
rResults

[v] Display Results

Culpul File : [AsnpiguiSysCom

BEruwse

Figure 4-18 System Command Screen

42.11 Command/Results

To execute a linux system command (Is, pwd ...), enter the command here. The results of the command can
be displayed immediately by placing a check mark in the Display Results box. The results can also go to a file
as defined by the file name in the Results/Output File: line. To execute the command select Execute.

If the Display Results option is selected, Figure 4-20 will now be displayed. Select Close to return to the Exciter
Submenu screen.

4212 Browse

This button can be selected to choose a file/directory (for execution or results storage). Figure 4-19 will
appear. Press OK to enter the selection and return to the System Command screen.

4.2.13  Common Applications Display Virtual Keyboard

This button, if selected will display a virtual keyboard (Figure 4-217) on the display when the common
application is run. This is useful only if a keyboard is not connected to the exciter.

4.2.14  Common Applications Xterm

This button, if selected, will display an Xterm Window, (Figure 4-22). The user can now type commands.
When done, the user types exit and presses return to close the window and return to the System Command
window.
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| fusrrdabiirss-2.2.2/hinds

Directories ] - |Fi|es

| ./ | aattex

i admex
aldd_lkm.a
audd_load.sh
audd_unload.sh
hootidr.m0
brwamtx

o crcx

Selection: fusrfdabuires-2.2.2/hint=

| oK

i | Cancel J

Figure 4-19 Browse Screen

rYersion

ad .=
audd_lkm.o
audd_load.sh
audd_unload.sh
crncls=

Chbex
cits_setsh

(o] ] o

CLit

diag=.sh

diag=s
ducd_lkm.o
ducd_load.sh
ducd_unload.sh
ducex

geltixx
ety
riRlt= =

Figure 4-20 Command Results Display

Esc| 1 2 3| 4 5| 6 7 8|9 0

=5 =l

Tab | g | w | e | r

pl L[| 1] D=l

Contral | & 3 d T q h i k |

. Meturn

shit | z | = | c|v | b|n|m|,

/ ':Ef"' | shin

wkbd T | ai | peta Meta| at | <
Lock

o [

Figure 4-21 Virtual Keyboard
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‘unning as root

Figure 4-22 Xterm Window

4.2.15  Common Applications gvim

This button, if selected, will display a Graphical Text Editor (Figure 4-23). The user can now call up a file to
edit. When done, select file/exit to return to the System Command screen.
\ File Edit Tools Syntax Buffers  MWindow

QERDE e toB Rl 33 TQHO ¢

YIM - Vi IMoroved

version 6,0z ALPHA
by Bram Moolenaar et al,
Vim iz open source and freely diztributable

Help poor children in Uganda!
type  thelp iccf<Enter: for informnation

tupe  ig<Enters to exit
tupe thelp<Enter> or <F1y for on-line help
tupe  thelp versionB<Enter:  for version info

£ oo Lt B i R gt F ety R
1

0,0-1 All

Figure 4-23 Gvim Editor

4.2.16  Common Applications linuxconf

This button, if selected, will display a graphical linux configuration application (Figure 4-24). The user can
now configure the system as desired. When done, select Quit to return to the System Command screen.

©2011 Broadcast Electronics [




24

Hetworkirg
llzers

File systems
Miscellareous
Peripherzlzs
Boot
Lortrol
Control panel
v
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Figure 4-24 Linuxconf Screen

4.2.17  Common Applications gcalc

This button, if selected, will display a graphical calculator application (Figure 4-25). The calculator is now
displayed. Select file/exit to return to the System command screen.

H File Edit Help

1/% ]| %z ”SQHTH I:Efc” AC |

m| gin ” caos H tan “ DEG]

I O O

| L= I -
(sro 7 J[_& J[ s J[ - |
(R J|_2 J_s J[_¢& J[ - |
(ol 1 J[_2 J[_ s J[_« |
(exe o JI_. J[ el - |

Figure 4-25 Graphical Calculator Screen
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4.2.18 Common Applications Top

This button, if selected, will display a summary of the processor usage (Figure 4-26). Press close when

finished..

rResults

2:39m uwp 2:49, 3 users, load average: 2,22, 2,60, 2,49
157 processes: 193 sleeping, 4 running, O zombie, 0 stopped
CPU states: 32,.5¥ user, 21.5¥ system, 0,0 nice, 45.8% idle
Hem: S0462BK av. 40447 used.  20156K free. 0K shrd. 83620 buff
Swap oK av. 0K used, 0K free 287160K cached

FID LISER SIZE EZPU COMMAND

ZA78 root 26456 19,9 1lictmod exec {11ctx.x)
22169 root 8656 16.5 19mpatio_exec {15mpatx,x)
22192 root 11812 7.2 ldmpaten_exec {ldmpatx,x}
8228 2.5 guitxi_suiThread (guitx,x)
B16d 0.9 ducdi_exec {ducx,x)
1156 2.5 top
336
11812

0.4 admxi_stateMachineThread {adme.x}
0.3 ldmpatdi_exec {14mpatx,x}
6140 0.2 1Z2smoctdo_exec {12smoctx,x}
26456 0.2 llctcg exec {1ictx,x}
9252 0.1 logxi_udplsgThread (logx,x)
9252 0.1 logxi_udploglhread (logx.x)
26456 0.1 llzaptcm_exec {1ictx.x}
0.1 smoni_monThread {(ldmpatx,x)
b,

sistdm exec (sistx.x)

Figure 4-26 Top Display Screen

ethi

lo

Link encap:Ethernet HWaddr 00:Ed:18:96:60:44
inet addr:192.168.20.63 Bcast:192.168.20.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:343646 errors:0 dropped:0 overruns:0 frame:0
TX packets:57T5380 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:100
RX Lyles:T5096423 (71.6 Mb) TX byles:7T91696287 (755.0 Mb)
Interrupt:5 Base address:0x1000

Link encan:Local Loonback

x|

Figure 4-27 ifconfig Screen

4.2.19  Common Applications ifconfig

This button, if selected, will display a summary of the processor network configuration (Figure 4-27). Press
close to quit and return to the System Command window.

4.2.20 Common Applications setemb

This button, if selected, will set the system to embedded mode. Press close to quit and return to the System
Command window. The system is now in Embedded mode, see paragraph 6.1.2 Startup for embedded mode
operation description.
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rResults
5et to Embedded Mode {Exciter) =

=

Figure 4-28 Dialog setemb Screen

4.2.21  Common Applications setdev

This button, if selected, will set the system to development mode. Press close to quit and return to the System
Command window. The system is now in Development mode.

rResults
Set to Development Mode ot

=

Figure 4-29 Dialog setemb Screen

4.2.22  GPS Data

The GPS Data button, when selected, displays the GPS Data screen shown in Figure 4-30. This screen displays
GPS Version, status, and allows setting of the GPS values.

If the GPS mode is in the Not Locked mode (no antenna attached) all the position information can be edited.
This information will not be used for transmission unless the system is reset. If the information is changed a
warning will be displayed, Figure 4-31 System Reset Warning Screen, as a reminder.
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rGPS Data
Ferainn

$WERS,Y1.14.00,5ep 30 2003
09:48:52,8:6/10:10,380-3001,00%0F

Operational Mode
[ Warm Lp |

rPosition
Hemisphere Degrees Minutes

rGPS Time

Day 006 of 1980, 02:10:07 GPS
Figure of Merit = 10 ms < ETE

réntenna Delay

Delay  [ORT ()

| @Pox || samy || X cance |

Figure 4-30 GPS Data Screen

Q System must be restartted for changes to take effect

(Joc

Figure 4-31 System Reset Warning Screen

4.2.23  GPS Antenna Delay

This variable is based on GPS cable type and length. Delay values for recommended cable types are listed in
Table 4-1.

Table 4-1 GPS Cabling Delays
Cable Type Delay Value
Belden 9311 (RG-58) | 4.36 ns/m (1.33 ns/ft)
Belden 8267 (RG-213) | 4.99 ns/m (1.52 ns/ft)
Belden 9104 (RG-59) | 4.00 ns/m (1.22 ns/ft)
Belden 9913 (RG-8) 3.90 ns/m (1.19 ns/ft)

To determine the proper delay value, multiply the delay value from Table 4-7 by the length of cable used. For
example, if the antenna system includes 50 ft of RG-58 cable, the total cable delay is:
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50 ft x 1.33 ns/ft = 66.5 ns
When entering the data round the value to the nearest nanosecond (ns).

When Antenna Delay is selected, Figure 4-6, the Numeric Keyboard screen is displayed, Figure 4-6. To change
the delay value enter the desired delay value using the number keys. Press Enter to establish the new delay
value and return to the GPS Data screen.

4.2.24  Local Time
See Paragraph 4.1.19.

4.3 Log Tab Control Buttons

Figure 4-33 shows the GUI main screen Log Tab. Descriptions of control buttons displayed on the Log Tab of
this screen are provided in the following subparagraphs.

©z010 iBiguity Digital Carp. Yarsion 4.3.2p1
réaudio Bypass———— Levels SYETEM
[None LOG
Parameters
PLATFORM
rDigital Cartier Control
t] System Status STATION
@ On off
AUDIO
SIGNAL
rLayer 1 Service Mode——
TEST
MP1
UTILITY

Figure 4-32 Reference Exciter GUI Interface Log Tab

4.3.1 Levels

Select Levels from the Log Tab main menu, to view and update log level information. The Log Levels screen,
Figure 4-33, is displayed. To set the logging level for an individual process, set the Log Level to a value 0
through 7 (0=0ff, 7=Max). To set the description associated with the screen logging of each process (not to
a file), increase the number under the Verbose Level column (0=0ff, 7=Max) to the appropriate level. This
sets the logging stored in file /mnt/data/irss.log. This file is archived to a date associated file. For example:
/mnt/data/02-19-03/irss02:33:00.log.

4.3.2 Previous Page

Select Previous Page to scroll backward through exciter processes.
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4.3.3 Next Page

Select Next Page to scroll forward through exciter processes.

43.4 All Log Levels

To set the log level to the same value for all processes, select All Log Levels. Figure 4-34 is displayed. Select
the level desired for all processes and press Close to enter the new values.

This will log all data with a log level of the selected value or lower.

435 All Verbose Levels

To set the verbose level to the same value for all processes, select All Verbose Levels to display the screen
shown in Figure 4-34. Select the desired level and click Close to activate the new level.

This will print all data with a verbose level of the selected value or lower.
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43.6 Exclusive Level

Exclusive Level, when selected will only print data that is the same level as the level selected (not lower or
higher).

OFPERATIOMNAL
= i )
@z010 ig rLog Levels ha.zpl
@ Il : Log L | Werk L |
~audia FOcess Mame og Level: EIROSE LEVE] ErA
M| dmxx [
logex P -
N e — -
M= el s T
femecx [ 0
eeiex I oL
rlayer 1 &ll Verbose
e I 2 |
M| Brpex— [ e
= T
T TR el
FriSep 16 15:42:32 2011

Figure 4-33 Log Level Screen

roelect Level
All processes
@0 1 e 3
4 5 )6 Q7

|| Exclusive Level

Cloze

Figure 4-34 Select Level Screen
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437 Parameters

Select Parameters from the Log main menu. The Log Parameters screen (Figure 4-35) is displayed. This screen
will display the present logging utilization and allow for the setting of warning parameters.

4.3.8 Warning Message Rate

When Warning Message Rate is selected, the Numeric Keyboard screen is displayed (Figure 4-6). To set how
often the user is warned that the maximum log rates have been exceeded, enter the desired time in seconds.
Press enter to use the new value and return to the Log Parameters screen.

439 Window Size (sec):

When Window Size is selected, the Numeric Keyboard screen is displayed (Figure 4-6). To set the duration
over which the logging rate is calculated, enter the desired time in seconds. Press enter to use the new value
and return to the Log Parameters screen.

4.3.10  ASCIl Log Rate (bytes/sec):
ASCII Log Rate displays the instantaneous amount of ASCIl logging.

4.3.11  ASCIl Log Utilization:

ASCII Log Utilization displays the instantaneous amount of ASCII logging represented as a percentage of the
maximum rate.

4.3.12  ASCIl Log Max Rate:

When Max ASCII Log Rate is selected, the Numeric Keyboard screen is displayed (Figure 4-6). To set the log
rate for which, if exceeded, a warning will be issued, enter the desired rate. Press enter to use the new value
and return to the Log Parameters screen.

4.3.13  Binary Log Rate (bytes/sec):
Binary Log Rate displays the instantaneous amount of Binary logging.
4.3.14  Binary Log Utilization:

Binary Log Utilization displays the instantaneous amount of Binary logging represented as a percentage of the
Maximum rate.

4.3.15 Binary Log Max Rate:

When Max Binary Log Rate is selected, the Numeric Keyboard screen is displayed similar to Figure 4-6. To set
the log rate for which, if exceeded, a warning will be issued, enter the desired rate. Press enter to use the
new value and return to the Log Parameters screen.

43.16 Start Archive

When Start Archive is selected, all log files in the /mnt/data path along with any core files in the bin/tx path
will be collected and placed in the specified archived file.
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rLog Parameters

Warning Message Rate -

Windaow Size (sec) _

-B5CH Log

Rate (hytesfsec)lﬂzs hax Rate -

Utilization B% |

rBinany Log

Rate (bytesfsec)lu Pl Hate-

Utilization | 0% |

rarchive

Start Archive I
i |rm ARCHIVE FILE

Figure 4-35 Log Parameters Screen

4.3.17  System Status

See paragraph 4.1.20.1.
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4.4 Platform Tab Control Buttons

Figure 4-32 shows the GUI main screen Platform Tab. Descriptions of control buttons displayed on the
Platform Tab of this screen are provided in the following subparagraphs.

22070 iBiguity Digital Corp. Yearsion 4.3.2p1
réudio Bypass——— Platform Configuration SYSTEM
[None LOG
Link Status
FLATFCRR
rDigital Carrier Control
STATION
@ On o1
AUDIOD
SIGHAL
rLayer 1 Service Mode——
TEST
MP1
UTILITY

Figure 4-36 Reference Exciter GUI Interface Platform Tab

4.4.1 Platform Configuration
See paragraph 4.1.1.
4.4.2 Link Status

The Link Status window provides status all active TCP/UDPLink connections, Figure 4-37.

Each Link (e.g. I12E, E2x) window is divided into 2 panels: a send panel and a receive panel. In both cases,
statistics are displayed for all the messages received on the indicated connection. The connection being
examined is displayed in the upper left corner. In Figure 4-38 it is the I2E link. In addition, an error count for a
number of different types of standard failures is also displayed.

Each link has its own window. The user can scroll through each link by pressing the “Prev”or “Next” button.
The number and types of windows available will depend on the platform type. For example, the E2X window
is not displayed on an Exciter platform because it does not exist.

Figure 4-38 shows the GUI main screen Station Tab. Descriptions of control buttons displayed on the Station
Tab of this screen are provided in the following subparagraphs.
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rLink Status
rimpaorer to Exporter (IZE) Link
Frotocol W(Cnnnectedj
send Recejve

~Total Message Counts ~Total Message Counts
sent |4190 Received |4190
Passed |4190 Passed [s190
Failed o Failed [0

~Error Message Counts ~Error Message Counts
Inyalid Protocol jﬂ Invalid Protocol |ll
Wersion Mismatch jﬂ Wersion Mismatch |ll
Invalid CRC |0 Invalid CRC 0
Sequence Mismatch |0 Sequence Mismatch |0
source Unknown jﬂ source Unknown |ﬂ
Destination Unknown jﬂ Destination Unknown |ll

Figure 4-37 Link Status Activity Monitor Screen 4.5 Station Tab Control Buttons
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4.5 Station Tab Control Buttons

Figure 4-38 shows the GUI main screen Station Tab.

Descriptions of control buttons displayed on the Station Tab of this screen are provided in the following
subparagraphs.

= OPERATIOMNAL

22070 iBiguity Digital Corp. Yearsion 4.3.2p1
rAudio Bypass———————— Station Interface SYSTEM
[None LOG
Station Information Schedule
PLATFORM
rDigital Carrier Control Station 1A ti
] ation Information STATION
@ On Off K
Station Default PAD AUDIO
_ SIGNAL
rLayer1 Service Mode Station Program Caontrol
TEST
MP1
UTILITY

Figure 4-38 Reference Exciter GUI Interface Station Tab

451 Station Interface

Select Station Interface, to display the Station Interface screen, Figure 4-39.

The current state of all 16 inputs is shown in the left column. For inputs 1 through 14, a high-to-low
transition will initiate the corresponding action. For inputs 15 and 16, the input must be held low for at least
5 seconds, then, on the ensuing positive edge, the corresponding action is executed. The current status is
shown in the right-hand column. To clear any present alarm select Clear State Alarms. To set the Non-
operational state back to Operational select Clear State Non-operational. This will place the system back into
a operational state until the next error is encountered.

When Start Test is selected, the outputs will all be set to a low state, and a high state will be walked through
spending a second in each state. The inputs will still be continuously monitored. When Stop Test is selected,
the outputs will return to the values stored prior to entering test mode. When Enable Watchdog is selected,
the Watchdog timer on the Station Interface Card (SIC) will be enabled. When enabled, the SIC will monitor
the serial port, if there is no activity for 1 second the host processor is assumed to be locked up. The Audio
bypass relays will be set to Bypass, the system operational relay will be opened and the exciter will be
rebooted.
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Press Close to return to the Main Menu.

ratation Interface
D State I Inputs | D State I Outputs
1 High 1: Digital Carrier On 1 On 1: igital Carrier On/O0ff Status
1 High 2: Digital Carrier Off 1 Done 2: Autlio Ramp Up/Down Status
1 High 3: Auddio Ramp Up To Delay 1 Done 3: Autlio Delay In'Decrease Status
1 High 4 Auddio Ramp Up From Delay 0 Hormal 4: Autio-A Bypass Status
1 High 5: Auddio Delay Increase 0 Hormal 5: Audio-B Bypass Status
1 High 6: Audlio Delay Decrease 1 Day 6: Dav/Hight Status
1 High T: Audlio-A Bypass On 0 --- T: System Shutdown Status
1 High 8: Audlio-A Bypass Off 1 OK 8: System Operational Status
1 High 9 Auglio-B Bypass On [ ] 9: System Alarm Status
1 High 1& Audio-B Bypass Off ] 1
1 High 11 Day 0 11:
1 High 12 light [] 12
1 High 1% 0 Hormal 13: Audio-A Bypass Status (Relay)
1 High 1£ System Shutdown 0 Hormal 14 Audio-B Bypass Status (Relay)
1 High 1% System Power On/0ff Toggle 1 15:
1 High 16& System Reset 0 OK 16: System Operational Status {Relay)
Test Interface———— rClear State Watchdog
St d
Test State i oppe | Alarm | D Efichie
| st | [ swop | | mon-Operational |

Figure 4-39 Station Interface Display Screen
4.5.2 Station Information Schedule
The Station Information Schedule, Figure 4-40, is displayed when selected from the main menu.

Select the block to be changed and the payload selection menu will be displayed, Figure 4-41. Select the
payload option desired, and press OK to enter the new settings and return to the main menu.
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-Station Information Schedule

Block # Payload 1 Payload 2
0 [CALISIGNSTANDARD — [STAToN®
' [SLOGANSTANDARD [
, [AUISINSTNDRRD  FTTOND
5 [LOGANSTANDARD [
4 [slogaNsTANDARD [
o [CALISIGNSTANDARD ~ [STATIONLOCATION
o [CALLSIGNSTANDARD ~— [SmamoNm
7 [CALLSIGNSTANDARD — [STATIONLOCATION

‘ @'OK | ‘ <] Prev | | [ Mzt | ‘XJ:ancell

Figure 4-40 Station Information Schedule Screen

Care must be taken when selecting payload options as some options are not compatible with other options.
For example Slogan Universal requires both payloads, so Payload 2 must be left blank. If an incompatible
payload is selected a warning message similar to Figure 4-42 will be displayed.
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rSelect Payload Cption
Block 0 - Payload 1
rPayload Options
I Maone @ CALLSIGM STANDARD
L) STATION D o SLOGAN STANDARD
STATION LOCATION ) CALLSIGH UNIVERSAL
C STATION MESEAGE ) SLOGAN UMVERSAL
1 SER¥ICE MESSAGE O LOCAL TIME
k

Figure 4-41 Station Information Payload Selection

c "STATION LOCATION" is not a valid payload option for this block.

Figure 4-42 Incompatible payload option warning message

453 Station Information
See paragraph 4.1.2.

454 Station Default PAD

The Station’s default PAD information, Figure 4-43, is displayed when selected from the Station main menu.
This menu has four tabs: General, Comment, Commercial, and Last Message Sent. Each tab is described in
turn.

455 General

Use this tab shown in Figure 4-43 to enter the Title, Artist, Album, and Genre information by selecting the
desired field and using the alphanumeric keyboard similar to the one in Figure 4-5. To include this
information as part of the PAD message make sure the “Enable” box is checked. Clearing the Enable box will
exclude this information from being sent.

Note: Even though Genre is a text field, the user should select one of the types defined in the IDS standard, if
possible.
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rStation Default PAD

li Comment | Commercial | Last Message Sent|

EnahIE

Title

Artist

Album

Genre

Figure 4-43 Station Default PAD (General Tab)

456 Comment

Use this tab shown in Figure 4-44 to enter the Comment Title and Comment Description information by
selecting the desired field and using the alphanumeric keyboard similar to the one in Figure 4-5. To include
this information as part of the PAD message make sure the “Enable” box is checked. Clearing the Enable box
will exclude this information from being sent.

©2011 Broadcast Electronics E



40

rStation Default PAD

@lﬁ Commercial | Last Message Sent|
| |Enale

Description

;

Figure 4-44 Station Default PAD (Comment Tab)

45.7 Commercial

Use this tab shown in Figure 4-45 to enter the Commercial information by selecting the desired field and
using the alphanumeric keyboard similar to the one in Figure 4-5. To include this information as part of the

PAD message make sure the “Enable” box is checked. Clearing the Enable box will exclude this information
from being sent.
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rStation Default PAD

General | Comment

Last Message Sent

D’Ename

Price
Contact URL
Yalid Until
Received As

Mame of Seller

Description

Close

e 4

Figure 4-45 Station Default PAD (Commercial Tab)

45.8 Last Message Sent

Use this tab, shown in Figure 4-46 , to view the last message sent in ID3 format.
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rStation Default PAD

General | Comment | Commercial | Last MESSadE Sent

HEX ID3 Format of PAD Message Sent on Fri Sep 16 15:51:45 2011

0000 45 44 33 03 00 00 00 Q0 00 4R 54 43 54 32 00 00 1ID3...... JTITZ,.
0010 00 1C 00 00 00 48 44 20 52 61 64 €8 BF 2E 2E 2E ,,,,.HD Radia,,,
0020 77 77 77 28 48 44 2D 52 61 64 68 BF ZE 63 BF B0 www,HD-Radio,com

0030 54 50 45 31 00 00 00 02 00 00 00 20 54 41 4C 42 TPEL....... TALE
0040 00 00 00 02 00 00 00 20 54 43 4F 4E 00 00 00 02 ....... TCON, ...
0050 00 00 00 20

Figure 4-46 Station Default PAD (Last Message Sent Tab)

In addition to the four tabs, the Station Default PAD screen also has four buttons: Send, Update, Advanced,
and Cancel.

459 Send

When pressed, the current information in the General, Comment and Commercial screens, if enabled, will be
queued for transmission as indicated by the screen shown in Figure 4-47.

e
E) The MPS PAD Configuration Has Been successfully Updated

Please Mote:
The Update command only saves PAD in the |ocal configuration.
Mo PAD message is transmitted.

| Do not show this message again

o]

Figure 4-47 PAD Information Sent acknowledgement message.

45.10 Update

When pressed, the current information in the General, Comment, and Commercial screens is saved as part of
the default configuration for that Service Mode as indicated by the acknowledgement message shown in
Figure 4-48.
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=
5) The MPS PAD Message Has Been Successfully Queded for Transmission

| Do not show this message again

[T ||

Figure 4-48 PAD Configuration update acknowledgement

4511 Cancel
Use Cancel to return to the main Station screen.
4.5.12  Station Program Control

The station’s programming genre selection, Figure 4-49, is displayed when the Select Station Program Control

is selected.
ﬁ‘ OFERATIOMAL
:." mm ;
22070 iBiguity Digital Corp. Yearsion 4.3.2p1
réudio Elypass—| ‘ Station Interface SYSTEM
None rStation Program Caontrol B LOG
rPragram Type
PLATFORM
[000 -No PTY ElNim
rDigital Carrier Contro
rProgram &udio Processing - el

@ On g

o = AUDIO

SIGNAL
-Layer 1 Service Mod
- TEST
MP1 ‘ H

UTILITY

Figure 4-49 Station Program Control screen

This menu allows the user to send a genre type embedded in the main program audio bit-stream. Once
“Enable” is checked, the genre information will be sent as part of the main program audio bit-stream. To
change the genre, use the pull down menu and select the genre type most appropriate. The Program Audio
Processing box is used to set the 5-bit value in the Station Information Guide (SIG) and is application specific.
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4.6 Audio Tab Control Buttons

Figure 4-50 shows the GUI main screen Audio Tab. Descriptions of control buttons displayed on the
Audio Tab of this screen are provided in the following subparagraphs.

22070 iBiguity Digital Corp. Yearsion 4.3.2p1
-#udio Bypass—————— Audio Levels SYSTEM
None Analog Audio Diversity L08
PLATFORM
Audio Bypass
rDigital Carrier Control
STATION
& On Off &udio Blend Cantral
AUDI0D
Audio Level Control
SIGNAL
rLayer 1 Service Mode——
TEST
MP1
UTILITY

Figure 4-50 Reference Exciter GUI Interface Audio Tab

4.6.1 Audio Levels
This button, if selected, will display a dynamic Audio Monitor, Figure 4-51.

4.6.2 Range (dB)

Select this option to change the Minimum value (left most value of audio bars) of the audio Bar graph, the
Numeric Keyboard (Figure 4-6) is displayed. To change the Range, in dB down from Full Scale, enter the new
value using the number keys.

4.6.3 Average (sec)

Select this option to change the time over which the average of audio power is taken to be displayed as the
green portion of the audio Bar graph. The Numeric Keyboard (Figure 4-6) is displayed. To change the average
time, enter the new value using the number keys.

NOTE: If this number is larger than the peak and/or peak hold numbers they will be changed to equal the
Average time.

4.6.4 Peak (sec)

Select this option to change the time over which the peak of audio power is taken to be displayed as the
Yellow portion of the audio Bar graph. The Numeric Keyboard (Figure 4-6) is displayed. To change the Peak
time, enter the new value using the number keys.
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NOTE: If this number is larger than the peak hold number it will be changed to equal the Peak time.
4.6.5 Peak Hold (sec)

Select this option to change the time over which the peak of audio power is taken to be displayed as the Red
portion of the audio Bar graph. The Numeric Keyboard (Figure 4-6) is displayed. To change the Peak Hold
time, enter the new value using the number keys.

réudio Levels
Range [dE] Averace [sec] Feak [sec] Peak Hcld [sec]
[60.000 [0.023 [0.023 [0.511

rCard 0
rénlog In

Left

Right
réanalog Out

Left
Right

ricard 1
rDigital In

Left

Right
rionitor Ows

Lert
Right

Figure 4-51 Audio Levels Screen

©2011 Broadcast Electronics [




46

4.6.6 Analog Audio Diversity
This button, if selected, will display the Analog Audio Diversity Screen, Figure 4-52.

rénalog Audio Diversity

Delay |328615] Incratment _ | A Up ” W Down
Delay in seconds (7.9 Current Delay in secnndsi?.ﬁ
réutamatic Adjustment réudia Monitar

@ Delayed Analog Audio

Ramp Up 1 Analog Audio

I Digital Audio
Ak Mono Audio

' Receiver Manitar Audia
Rate [IOOC

1 Tane kanitar

‘ audia Diversity Delay Status | |E_'_j"|nven Digital Audio Phase ‘

Card 0 Input Level | | Card 0 Output Level | |
Card 1 Input Level | | Card 1 Output Level | |

Ch

|

|

Figure 4-52 Analog Diversity Delay Screen

4.6.7 Delay
The Delay indicator displays the number of 44.1-kHz audio samples (22.67 us/sample) analog audio is to be
delayed if the Analog Audio Diversity Status is 100%.

The Delay field, when selected, displays the Numeric Keyboard screen similar to Figure 4-6. To change the
delay value, enter the desired Delay Value using the number keys. Press Enter to establish the new delay value
and return to the Analog Audio Diversity screen.

46.8 Increment

The Increment indicator displays the number of 44.1-kHz audio samples the delay value is changed when the
up or down arrow buttons are selected.

The Increment field, when selected, displays the Numeric Keyboard screen to Figure 4-6. To change the
increment value, enter the desired increment value using the number keys. Press Enter to establish the new
increment value and return to the Analog Audio Diversity screen.

4.6.9 Delay in seconds

The Delay-in-seconds indicator displays the total analog audio delay when the Audio Diversity Delay Status is
100%.

4.6.10  Current Delay in seconds

The Current Delay-in-seconds indicator displays the current analog audio delay in seconds. Depending on the
delay and the rate, the current value should either be equal to or converging to the delay value.
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4.6.11 Automatic Adjustment Ramp Up

Ramp Up, when selected, begins a delay increase using the rate value from 0 to the desired delay value.

4.6.12  Automatic Adjustment Ramp Down

Ramp Down, when selected, begins a delay decrease using the Rate value from the present delay value to 0.

4.6.13 Rate

The Rate indicator displays the rate at which the total delay can be changed. If the rate is 0 when the delay is
changed, it will be executed immediately. If the rate is 100 and the delay is changed, that change will slowly
take effect: for every 100 audio samples, 1 extra sample is inserted or extracted. The higher the rate, the
longer it will take to achieve the final value.

The Rate field, when selected, brings up the Numeric Keyboard screen (Figure 4-6). To change the Rate value,
enter the desired rate using the number keys. Press Enter to establish the new Rate and return to the Analog
Audio Diversity screen.

4.6.14  Audio Monitor

The Audio Monitor indicates/controls the audio stream present at the Exciter Monitor output. The options
are:

Delayed Analog Audio is (same as the analog Audio out) the diversity delayed input analog audio.
Analog Audio is the input analog audio.

Digital Audio is the input digital audio.

AM Mono Audio is the monophonic input analog audio. Any internal band-limit filtering, 5 or 8 kHz,
has not been applied.

e  Receiver Monitor Audio is the digital audio encoded then decoded.

e Tone Monitor places a 1-kHz full-scale sine wave on the monitor output.

4.6.15 Invert Digital Audio Phase

When this box is checked, the phase of the digital audio stream is inverted.

4.6.16  Audio Diversity Delay Status
The Audio Diversity Delay Status indicator displays the percentage of current diversity delay.

4.6.17  Audio Card 0 Input Level
The Audio Card O Input Level indicator displays activity on the audio card O input path.

4.6.18  Audio Card 0 Output Level
The Audio Card 0 Output Level indicator displays activity on the audio card 0 output path.

4.6.19  Audio Card 1 Input Level
The Audio Card 1 Input Level indicator displays activity on the audio card 1 input path.

4.6.20  Audio Card 1 Output Level
The Audio Card 1 Output Level indicator displays activity on the audio card 1 output path.

4.6.21  Audio Bypass
See Paragraph 4.1.12.
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4.6.22 Audio Blend Control

The Exciter can transmit a control bit to the receiver that indicates not to blend between analog and digital.
This could be used in cases of different audio content or non-time alignment. When this bit is set it is up to
the receiver to determine which audio stream is used. Figure 4-53 shows the selection.

réaudio Blend Contral

rCurrent Audio Blend State
Blending Between Analog and Digital Audio

ranalog and Digital Audio Blend kode
i@ Enable Audio Blending

1 Cnable Audio Diending only when audio alighment is completed

_ Disahle sudio Blending, but alow independent selection

X Cancel

Figure 4-53 Audio Blend Control Screen

If the Enable Audio Blending Control is selected, blending will occur regardless of the mode or the state of
the diversity delay. If the Enable Automatic Blending only when audio alignment is completed Control is
selected, blending will only be enabled if the diversity delay is completely ramped up. Blending will
automatically be disabled when diversity delay is either being applied (Section 4.6.11) or removed (Section
4.6.12) and if the diversity delay is completely ramped down. Disable Audio Blending allows the blending to
be disabled for certain service modes. Disable Audio Blending, But Allow Independent Selection is used when
different program material is being transmitted on the digital or analog channels.

4.6.23 Audio Level Control

The exciter can transmit control information to the receiver to indicate adjustments between the analog and
digital audio. When selected the screen in Figure 4-54 is displayed. To change the recommended level
adjustment, enter the desired value in the New Audio Control Value text box using the numeric keyboard.
Press “Enter” to establish the new value and return to the Audio screen.

Figure 4-55 shows the GUI main screen Signal Tab. Descriptions of control buttons displayed on the Signal
Tab of this screen are provided in the following subparagraphs.
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Figure 4-54 Audio Level Control
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4.7 Signal Tab Control Buttons

22070 iBiguity Digital Carp. Yarsion 4.3.2p1
T 3YSTEM
HEID ElypEse Layer 1 Service Mode
None LOG
Signal Configuration PLATEORMK
rDigital Carrier Control STATION
@ On Off
ALDIO
SIGMNAL ‘
rLayer 1 Service Mode——
TEST
MP1
UTILITY

Figure 4-55 Reference Exciter GUI Interface Signal Tab

4.7.1 Frequency

See paragraph 4.1.8.

4.7.2 Layer 1 Service Mode
See paragraph 4.1.18.

4.7.3 Signal Configuration

Figure 4-56 shows the signal configuration screen. Descriptions of control button and value selections
displayed on this screen are provided in the following subparagraphs.
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Figure 4-56 Signal Configuration Window

4.7.4 Digital Carrier Control
See paragraph 4.1.17.

4.7.5 PAR Control

Peak-to-Average Ratio (PAR) Control enables/disables the peak-to-average ratio limiting of the digital
subcarriers. Care should be exercised when setting PAR to Off. This, in combination with I/Q Scale Factor and
waveform type, can cause D/A overflows resulting in spectral distortion.

When a PAR On or Off selection is made, the PAR Dialog Box (Figure 4-57) is displayed, warning of a
potential problem. From the Dialog Box, select OK to display the Numeric Keyboard screen (Figure 4-6). With
PAR On, use a scale factor of 400. With PAR Off, the maximum scale factor is 300. To change the I/Q Scale
Factor, enter the desired I/Q Scale Factor using the number keys. Press Enter to establish the new I/Q Scale
Factor and return to the main menu.
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IfG Scale factor must be adjusted to avoid clipping.
@ Maximum Scale Factor with PAR off is 300,

Cantinue with I/G Scale factor adjustment?

‘Qvesl ‘ QND I

Figure 4-57 PAR Dialog Screen

4.7.6 I/Q Scale Factor

This factor is used to set the level of the composite signal prior to the last D/A. Care should be taken when
adjusting this value. This, in combination with PAR Off, can cause D/A overflows resulting in spectral
distortion.

When Scale Factor is selected, the Numeric Keyboard screen is displayed, similar to Figure 4-6. With PAR On,

a scale factor of 400 is acceptable for all waveform types. With PAR Off, the maximum scale factor is 300. To
change the I/Q Scale Factor, enter the desired I/Q Scale Factor using the number keys. Press Enter to execute

the new 1/Q Scale Factor and return to the main menu.

4.7.7 Secondary Scale Code

The Secondary Scale Code (level of secondary subcarriers below the primary subcarriers) is set by selecting the
desired Secondary Scale Code, A2 through A5.

4.7.8 Presets

The 5 buttons at the bottom of the Signal Configuration menu allow for the management of the available
preset configurations. Once the desired signal configurations are set, press Save and a dialog box similar to
Figure 4-58 is displayed. Select the desired preset, enter the desired name and hit OK.

rSave Signal Preset
rSelect Preset

i@ Preseti - Mot Set

0 Preset 2 - Test

1 Preset 3 - Mot Set

O Presetd - Mot Set

o

Figure 4-58 Save Signal Preset Dialog box

To view the setting for all presets select View and a display box similar to Figure 4-59 will be displayed.
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raignal Configuration Presets View

| (11 Mot Set | [2) Test | [3] Mot Set | [4] Mot Set | Default
Is Valid True True False False True
Is Active True False n/a n/a True
| Digital Caxviex ON ON n/a n/a (1))
| I} Scale Factox 6000.0 6000.0 n/a n/a 12000.0
| Enhanced Carriex Power NORMAL NORMAL n/a n/a NORMAL
Analog Modulation OoN oN n/a n/a OoN
| Analog Gain 1.000 1.000 n/a n/a 1.000
| Mag Channel DC Ofiset  0.0000 0.0000 n/a n/a 0.0000
Mag/Phase Delay Value 11950 11550 n'a n/a 1195¢
| Lower Sideband Powexr  0.000 0.000 n/a n/a 0.000
Upper Sideband Power 0.000 0.000 n/a n/a 0.000

Save ‘ ‘ Wiew \ ‘ Lozd ‘ ‘ Restore J ‘ X Close

Figure 4-59 Signal Preset View Window

To load a preset simply press Load and a dialog box similar to Figure 4-58 will be displayed. Select the desired
preset and hit OK to return to the Signal Configuration menu. To restore the signal configurations to the
factory default parameters select Restore. Finally to return to the main menu press Close.

4.8 Test Tab Control Buttons

Figure 4-60 shows the GUI main screen Test Tab. Descriptions of control buttons displayed on the Test Tab of
this screen are provided in the following subparagraphs.

NOTE: All functions under the Test Tab REQUIRE a password to be accessed.
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22070 iBiguity Digital Corp. Yearsion 4.3.2p1

rAudio Bypass——————— BER Mode SYSTEM
[None LOG
Single Subcarrier Mode
PLATFORM
rDigital Carrier Control
q Test Wector Capture STATION
@ On off
AUDIO
SIGNAL
rLayer 1 Service Mode——
TEST ‘
MP1 [\
UTILITY

Figure 4-60 Reference Exciter GUI Interface Test Tab

4.8.1 Bit Error Rate Mode

The Bit Error Rate (BER) mode control selects either normal audio mode or Layer 1 BER mode (no digital
audio) (Figure 4-61).

rBER Mode

|v| BER Mode OFF

BER Mode ||:|

| 490}( I ‘ XCanceIJ

Figure 4-61 Bit Error Rate Mode Screen

BER Mode 1 sets the exciter to transmit a bit pattern that can be checked at the receiver Modem output.
BER Mode 2 sets the exciter to transmit all zeros that can be checked at the receiver Viterbi decoder output.
BER Mode 3 sets the exciter to transmit a PN (Pseudo Noise) sequence that can be checked at the receiver
Viterbi decoder output.

In BER Mode, the FM Layer 1 service mode can be selected. To exit BER Mode, return the Layer 1 service
mode to MP1 and select BER Mode Off.
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4.8.2 Single Subcarrier Mode

The Single Subcarrier Mode screen, Figure 4-62, is displayed when selected from the main menu,. This screen
provides digital carrier selection for test purposes.

The subcarrier number refers to the one subcarrier that will be transmitted. The value -546 corresponds to the
lowest frequency subcarrier and the value 546 to the highest frequency subcarrier.

When Single Subcarrier Mode is selected, the numeric keyboard (Figure 4-6) is displayed. To change the
Subcarrier Number, enter the desired number using the number keys. Press Enter to establish the new
Subcarrier Number and return to the main menu.

raingle Subcarrier Mode

Subcarrier Numher-

Figure 4-62 Single Subcarrier Selection screen

4.8.3 Test Vector Capture

The Test Vector Capture screen, Figure 4-63, is displayed when selected from the GUI Test Menu. This screen
provides the ability to capture IF modulated IQ samples over a number of L1 Frame times. This functionality
requires specialized knowledge of other system configuration elements which must be correctly set and is use
for iBiquity test purposes. Without the correct configuration no data can be captured and this screen has no
effect.

Figure 4-64 shows the GUI main screen Test Tab. Descriptions of control buttons displayed on the Test Tab of
this screen are provided in the following subparagraphs.
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—  Capture time ins Frames 0

Start Capture @ Stop Capture

0% Capture Progress

Maximum capture time is limited to 800 Frames but also
depends on available disk space and capture rate. For &M
— the capture rate is 1,116,282 bytes/sec and far Frd the
capture rate is 2,976,750 bytes/sec. Divide available disk
space by capture rate to determine maximum capture time
in seconds. Divide number of seconds by frame time
(14860771 secs) to get number of frames that can he
saved to disk.

=

Frisep 16 1604333 2011

Figure 4-63 Test Vector Capture Screen

4.9 Utility Tab Control Buttons

o

=3
©z010 iBiguity Digital Carp. Yarsion 4.3.2p1
~Audio Bypass——— Screen Resize SYSTEM
None . LOG
PLATFORM
Wirtual Chat
rDigital Cartier Control
STATION
@ on Off Activity Monitor
AUDIO
Up Time
SIGNAL

rLayer 1 Service Mode——

,71“131 TEST

UTILITY J
|

FriSep 16 16:08:18 2011

Figure 4-64 Reference Exciter Gui Utility Tab Screen
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4.9.1 Screen Resize

The Screen Resize window allows the user to change the dimensions of the display, Figure 4-65.

4.9.2 Width Value

This displays the present value of the screen width. This can be raised or lowered using the + or — buttons.
49.3 Height Value

This displays the present value of the screen height. This can be raised or lowered using the + or — buttons.
49.4 Test

When selected, Test will display a test screen, Figure 4-66. Verify that the entire border is visible and select OK
when complete.
rResize

Width, [ - | [ - ]
FER - | [ - ]

Height:

Test I |Default5ize| | of apply | | X Cancell

Figure 4-65 Screen Resize Screen

9 Test Window

Dok

Figure 4-66 Screen Size Test Screen

49.5 Default Size
When selected, both the height and the width values will be reset to default settings.
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4.9.6 Apply

When selected, the user will be prompted to reboot the system to make use of the new screen settings,
Figure 4-67. Selecting Yes will proceed with the reboot and NO will cancel the action and return to the
Exciter Main screen.

System will restart.

Continue?

‘@Ves] |°ND I

Figure 4-67 Apply Reboot Screen

497 Cancel
When selected, the user will be returned to the Exciter Main screen.
498 Fonts

This button, if selected, will display a System Fonts screen, Figure 4-68.
raystem Fonts

Fri Aug 8 10:09:43 2003

G2 Exciter

% cuose |

Figure 4-68 System Fonts Screen

The upper section if selected allows the user to select the font used on all small data presentation areas,
Figure 4-69.

The lower section if selected allows the user to select the font used on all large data presentation areas,
Figure 4-69.
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Font | Font Infarmation |ﬁ
Fant Types: [v] Bitmap []Scalanle || Scaled Bitmap
Foundry: Weight: Charset:
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Figure 4-69 PickaFont Screen

499 Virtual Chat

The Virtual Chat Screen, Figure 4-70, allows direct communication between 2 users logged in to the same
exciter. If a user is at the exciter and a second user has logged in remotely, see paragraph 6.6, using Virtual
Chat they can communicate directly. By entering the information to be sent in the bottom window and
pressing Send the message will be relayed to the other user. All communications will be displayed in the
upper window.
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r¥irual Chat

what is this =

= El

Figure 4-70 Virtual Chat Screen

49.10 UpTime

When selected, the screen shown in Figure 4-71 displays information about the length of time the exciter has
been operational. Two columns are displayed: Calendar Time and Elapsed Time. Calendar Time represents the
date and time the last event occurred. The Elapsed Time displays the total time in years, days, minutes, and
seconds from the last event.
The events displayed are:

1. OS Start — The last time the OS was restarted.

2. System Start — The last time the application was started.
3. Last System Shut-down — The last time the system was shutdown.

4. Last System Error — The last time a warning or system error occurred.
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Figure 4-71 Up Time Information Screen
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5 WAVEFORM GENERATION PLATFORM

This platform type is used when “Canned” data is to be sent through the exciter. It is a different platform
type because it can use significantly less hardware. The only hardware needed is a DUC and a RUC. All other
hardware, such as audio cards and station interface cards, are not used. However, if the hardware is present
it is simply not used.

When the system is started in the platform type WaveGen, the screen shown in Figure 5-1 is displayed. All the

tabs and buttons, except those displayed in the Waveform Generator group box, work the same as in the
Exciter platform type. Please refer to the appropriate section for a description of the usage.

e=] waveGen

22070 iBiguity Digital Corp. Yearsion 4.3.2p1

rWaveform Genaratar SYSTEM

IB_FMrx204%_ ewic204 ShutDown
LOG
Canfiguratian PLATEFORM

SlIGNAL
Status: Yersions

UTILITY

Canfigure Password

Command

0 days, 00:00:00

Figure 5-1 Waveform Generation Main Screen

To begin sending canned waveform data, first press the Select button and the screen shown in Figure 5-2 is
displayed. Use this screen to enter the name of the file containing the waveform data or select browse to
select an available file, Figure 5-3. Select OK when the desired file is found. Select Close to close the Select
window.
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rWaveform File Selection

Filename

/mnt/data/fmModemFrame.bin

Browse |

Figure 5-2 Waveform Generation File Selection Window

I fmntidata |

Directcries

Files | S

£

i
02-07-05f
0z-10-05¢

Selection: fmntfdata

IB_Frre04 elwfcz04.bin |

irss.dat
irss.log
prev.log

IB_FMr204_s0wfc20d bin

| Ok | | Cancel |

Figure 5-3 Waveform Generation File Browse Window

To start the sending of the waveform data, simply press Start. At this point the information in the Status field
will begin to be updated, Figure 5-4. The status displays which symbol number, in hex, has been transmitted.

In addition, the amount of time the waveform file has been playing is also displayed. When the end of file is
reached, the output is automatically restarted from the beginning of the file. Select Stop to stop the

transmission of waveform data.
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22070 iBiguity Digital Corp.

Yearsion 4.3.2p1

rWaveform Genaeratar SYSTEM
IB_FMrx204%_ ewic204 ShutDown

LOG
Select
Canfiguratian PLATEFORM

SlGNAL
Status: Yersions

UTILITY

Canfigure Password

Command
0 days, 00:00:00

Figure 5-4 Waveform Generation Screen with Status Information

5.1 External Ethernet Hard Drive Support

The exciter supports the ability to stream test vectors from an external Snap Server. A Snap Server is
a Snap Appliance external Ethernet based Server/Hard Drive solution. It must be connected via

static IP (and Ethernet cross-over cable) to the exciter. A picture of a Snap Appliance Snap Server is
shown in Figure 5-5.

Figure 5-5 Snap Appliance Snap Server 1100

When the Snap Server device is used to “stream” (real-time) waveforms (Waveform Generator Test screen) to
an iBiquity IBOC Exciter, the following restrictions should be enforced:

1) Local Exciter 1-on-1 configuration should be used.

2) Up to 6 day runs have been tested and supported. If the plan is to run for more that 6 days, the
recommended procedure is to copy the test vector file to the Exciter local hard drive (/mnt/data).
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3) No IRSS application recovery tests have been performed on removing power or Ethernet cabling

to the Snap Server Device DURING the “streaming” process. Use at your own risk on such

sequences. When iBiquity IBOC Exciters are configured to be off the network (setmode away), a mount point
is available for a locally connected Snap Server using a static IP (10.10.10.99) and local mount point
(/mnt/vector_server). The locally connected Snap Server will be automatically mounted at boot time (if
available) starting with Linux OS noted in the “Platform” section. If the Snap Server becomes available after
boot time, ANY of the following Linux commands (when executed as root) will mount it:

reboot

mount —a

mount /mnt/vector_server
mount_test vectors -m
mtv -m

Note: This configuration uses a “hard” mount to increase the priority and reliability of data transfers from the
Snap Server (for real-time streaming). Caution should be used when removing power or the Fthernet cable
without un-mounting the Snap drive. Processes on the Linux side may become blocked (locked up) otherwise.
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6 Operating Procedures

This section contains HD Radio™ FM Exciter operating procedures.

6.1 Startup

Startup can be executed as embedded or non-embedded. The non-embedded startup requires manual
entering of system configuration information from the keyboard, as described in paragraph 6.1.1. To have
the exciter run the latest software upon power up with no user intervention, use embedded startup as
described in paragraph 6.1.2. Perform the appropriate startup procedure to initialize the exciter.

NOTE . All Set commands must be executed as Root user fo have effect.
6.1.1 Startup NonEmbedded

Perform the following procedures to initialize the exciter and EASU in non-embedded mode:
Set primary power on the exciter and EASU to On.

If the system is in the embedded mode, open an xterm window and type the following:

For general non-embedded operation setdev Press Return
To Set the IP address to 10.10.10.10 setaway Press Return
To set local network settings for MD type setmode MD  Press Return
Or to set local network settings for NJ type setmode NJ Press Return

The system must be rebooted for the change to take effect. Once the system boots up completely, login as
root with the appropriate password.

Type: start Press Return
The following information is displayed:

/usr/dab

run ./init_loader.x ...

Executing Kernel: 2.4.20

Available baselines Kernel (built from)
0) /usr/dab/irss-x.x.x 2.4.20 (default)
Type: 0 and press Enter

The system initializes and the main menu is displayed. When the frequency (paragraph 4.1.8) is displayed, the
system is ready for operation.

6.1.2 Startup Embedded

Perform the following procedures to initialize the exciter and EASU in embedded mode.
Set primary power on the exciter and EASU to On.

To set for embedded operation setemb Press Return
To Set the IP address to 10.10.10.10 setaway Press Return
To set local settings for MD type setmode MD  Press Return
Or to set local settings for NJ type setmode NJ Press Return

The system must be rebooted for the change to take effect. Press Return the default program is run without
login on subsequent start-up.
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6.2 Audio Diversity Blend Delay Adjustment

On a calibrated receiver, set the Audio Mode to Split Analog/Digital. On the exciter:

1. select Analog Audio Diversity, Figure 4-52.

2. set Delay to 400000

3. set Increment to 1024

4. set Rate to 0. Monitor the audio from the receiver while using the up/down arrow keys until proper

alignment of the digital and analog audio streams is achieved. Close all adjustment windows and the values
will be saved for subsequent startup.

6.3 Log Levels

To set the hard-drive logging level, press Log Levels. The screen in Figure 4-33 is displayed. To set the logging
level for an individual process, set the Log Level to a value 0 through 7 (0=0ff, 7=Max). To set the
description associated with the screen logging (not to a file) of each process, increase the number under the
Verbose Level column (0=0ff, 7=Max) to the appropriate level. This sets the Log Level stored in file
/mnt/data/irss.log. This file is archived to a date associated file ex: /mnt/data/03-0203/irss02:33:00.log.
The size and number of these files can be set by editing /usr/dab/irss-x.x.x/cfg/com/logx.cfg
Excerpt from logx.cfg
logFilePath=".";
logFileName="irss";
logAsciiFileSize=%d : 10000000;
logBinFileSize=%d : 209715200;
logSentCycleFlag=%d : 0;
logArchiveDay=%d : 2;
logArchFileCount=%d : 5;
To increase the size of each file, change logAsciiFileSize.
To increase the number of days to hold data files, change logArchiveDay.

To increase the number of files stored each day, change logArchFileCount.

Exercise caution when setting these file sizes and log levels: excessive data can lead to a full disk.

6.4 Shutdown Procedure Nonembedded

Select Shutdown.
If power is to be removed, type halt. This will stop the OS. Wait until OK is displayed to turn power off.

If the OS is to be restarted, type reboot. The system reboots to the login prompt.
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If the application is to be restarted, type: start to restart the program.

6.5 Shutdown Procedure Embedded

Select Shutdown.

If power is to be removed, select Shutdown and press OK. This will halt the OS. Wait until the display
indicates OK to power down.

If the OS is to be restarted, select OS Restart and press OK. The system will reboot back to the default
program.

If the application is to be exited and restarted, select Restart and press OK to exit and rerun the program.

6.6 Remote GUI Control

When the Exciter operating system is running, control can be remotely established using a standard web
browser such as Internet Explorer. A network connection to the exciter must be established either by Ethernet
or modem (see Paragraph 6.7).

Once a network connection is established, with the web browser on a standard PC, type the IP address or
machine name in the Address field. The VNC Authentication screen is dlsplayed Figure 6-1.

<} root's ¥ desktop (sumac.ibocradio.com:10) - Microsoft Internet E- -10] x|
File Edit ‘Miew Fawvorites Tools  Help .',’
X o e . . ;
- | - 4 L A oL
@ Back + (g \ﬂ @ -/ 3earch 5 ¢ Favorites @ Media {_E |
Address [&] http:jfsumac | B e |Lnks 2

[Mzconnest I O ptionz | [Elipbaard | Send Eirl-lt-el I

VNC Authentication

Fazswaord: I ] |

-
4| | s

|:E| Daone l_ l_ l_ |\—‘_.j Local inkranet A

Figure 6-1 VNC Authentication Screen

Type password for the password and select OK. The Exciter Main Menu is displayed in the web-browser as
shown in Figure 6-2. The Exciter can now be controlled from the remote location, just as if you were at the
console, without limitation.

Note:Any number of connections to the same exciter is permitted (i.e. there is no lock-out for multijple users).
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Figure 6-2 Remote Exciter Main Menu Access Screen

Access any X-windows applications and/or a console by using the System Command function, see
paragraph 4.2.10.

6.7 Telco Dialup

The capabilities described in Paragraph 6.7 are available via modem connection. Perform the
following procedures to access the Exciter OS via dialup connection.

Note: The MODEM will only answer when in the setemb mode.

On standard PC with Windows 95, 98, 2000, NT, or XP OS, set up a Dial-up Networking (DUN)
account using the Windows OS Dial-up Networking Wizard.

Connect the Exciter Telco modem input jack to an analog phone line.

The exciter by default will answer on the first ring. To change the ring to be answered on to 5, edit
file etc/mgetty+sendfax/mgetty.config adding the following, left justified, anywhere in the file:

rings 5
The exciter must now be rebooted for the change to take effect.

Connect the Windows PC modem to another analog phone line. From the Windows PC, use the
newly created DUN account to dial into the exciter.

Once the connection is established, use a web browser as described in Paragraph 6.6, and type
http://10.0.0.1 in the address field. The VNC Authentication screen should now displayed

Figure 6-1.
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Note: Once the DUN connection is made, any TCP/IP-based client application can be run on the
Windows PC to interact with the exciter (e.g. telnet, ftp, Exceed, ssh, etc.).

Note: The DUN connection assigns IP addresses to both the exciter and Windows PC. The IP
address assigned to the Exciter is 10.0.0.1 and the IP address assigned to the Windows host is
10.0.0.2.

6.8 Console User Interface

All the capabilities described in Paragraph 3 can be invoked through the Console User Interface for
the exciter, cuitx.x. For complete use and syntax go to the proper directory and view the help file:

cd /usr/daby/irss-x.x.x/bin/tx
Jcuitx.x =h | more
Press the space bar to walk through the file.

Additionally any cuitx function can be set on a schedule utilizing the cronx feature. The following is
an example of a script, tgldab.sh, that toggles the digital carriers on/off:

#read the dab state and write it to the variable flag

awk ‘{ print §5 }"°
#toggle the dab state, if on turn dab off if dab off turn it on.

If [ “$flag” == “ON" ]

then

Jeuitx.x —dab 0

flag =" /cuitx.x —getL1Stat | grep “digital carrier control”

Else

Jeuitx.x —dab 1

fi

This script can be invoked on a schedule by executing the following command.
Jcronx.x ./tgldab.sh 10

This will execute the script ./tgldab.sh every 10 seconds. When you no longer want the script to run
type:
g to quit.

Nofte: You must type q to quit do not press ctl-c this will cause errors on the exciter display.
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7 Software Upgrade

7.1 Software Upgrade Overview
CAUTION: This process removes all user software/data from the hard drive.

Obtain the proper version and place the CD into the rear CDROM and reboot the FSi 10. The
iBiquity Digital Reference Platform Install screen is displayed.

The upgrade advances without interdiction.
After approximately 9 minutes, the CD should eject and the FSi will reboot.

NOTE: All network configuration (name, ip number...) is saved and need not be reset.

NOTE: A mouse and keyboard must be connected before boot-up to do any editing such as
Ethemet IP Address setup, efc.

7.1.1 Software Upgrade Detail

The update software for the FSi 10 is contained on a single CD-ROM that is placed in the FSi 10 CD-ROM
drive. The internal hard drive will be overwritten except for IP address if you have configured the exciter for
Ethernet connectivity.

1. Make sure transmitter is off.

2. Turn On the FSi 10, if not already On. Allow FSi 10 to fully boot to the Main Screen. The Main
Screen shot may be different from below depending on the Version currently installed.
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@2003 lhiguity Digital Corp. Version £.2.2
e Configuration LOG
PLATFORM
Yarsions
rDigital Carrier Control
STATION
@ on of Configure Password
AUDIO
Command
SIGHAL
rLayer 1 Service Mode——
GPS Data TEST
MP1
Local Time UTILIT

Thu Feb 17 16:19:29 2005

Figure 7-1 Main Screen of Software to be updated
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1. The software defaults to a delay that should be close to optimum. You will need to readjust the
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Analog Audio Diversity Delay on your actual system due to delays such as processing delay. Write the

current delay down in case of needing to revert to the previous version.

Audio Diversity Delay

rénalog Audio Diversity

Celay _ Increment _| A Up || W Down

Celay in secnndsl?.ﬂ Current Delay in secnndsl?.ﬂ

rAutamatic Adjustment rAaudio kManitar
@ Delayed Analog Audio

Ramp Up Ramp Down ) Analog Audio

1 Digital Audio
Ak Mono Audio

) Tane Manitar
audio Diversity Delay Status _

Card 0 Input Lovel (MMM | Card 0 Ouput Level [N |
Card 1 Input Level ﬁ—| Card 1 Output Level i—|

Figure 7-2 Analog Audio Diversity Screen

2. Please record any other parameters or settings that you may have adjusted from the default settings

such as Station Call Sign.

Ensure the CD is snapped onto spindle of CD ROM drive.
Press OS Restart on Shutdown menu and then OK.

vk W

Open CD ROM drive on back of FSi 10 (push button on CD tray) and place BE software CD in tray.
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rShutdown

@ Shut down Shut down so that you can safely turn off power.

1 OS Restart Shut down and restart the operating system.

) Restart Shut down and restart.

) Console Shut down and bring up console window.

Fox

Figure 7-3 Shutdown Screen

6. The FSi 10 should automatically start reboot process.

7. Software will automatically load in about 15 minutes.

8. (D will automatically eject when finished.

9. Exciter will automatically reboot and start up the exciter program. This will take approximately 5
minutes.

10. In the FSi 10/FXi system the frequency is controlled by the FXi. No frequency is entered into the FSi
10.

11. Unit should be running with no errors (errors show in red) on the System Status Log screen. If errors
show up, please try to reinstall again starting at step 5. If errors persist, please call BE Customer
Service. Green warnings are OK.

raystem Status

12:03:40:940: admx.x: sync.c: 0299: [gps is not time locked, getting |-
12:03:59:401: tsmx.x: tsmem.c: 1366: [Warnming: GPS is not time Ic

Error count |0 Warning count |2

rLast Log

12:03:59:401; tsmx.x: tsmem.c: 1366; [Warning: GPS is not time locl

Figure 7-4 System Status Screen

1. Re-input values previously recorded.
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If alarm display is flashing red, this is generally due to GPS not being locked. To eliminate the flashing alarm

display press the “Station Interface” on the Station Tab.

@20

2=l G2 Exciter _ FM

rDi

05 lhiguity Digital Corp. “ersion 2.2.2
raudio Bypass Station Interface R
[None LOG
Station Information Schedule
PLATFORM

gital Carrier Contral

Station Information

@ On Off

rlayer 1 Service Mode——

Station Default PAD AUDIC
SIGMNAL
Station Pragram Cantral
TEST
UTILITY

ThuFeb 17 16:17:02 2005

Figure 7-5 Main Screen Station Tab

rStation Interface

Outputs

I:I Statel Inputs | | State I
1 High 1:Digital Carxier On 1 On
1 High 2:Digital Carvier Off 1 Done
1 High 3: Audic Ramp Up To Delay 1 Done
1 High 4:Audio REamp UpFrom Delay 0 Noxmal
1 High 5: Audio Delay Increase 0 Normal
1 High 6: Audic Delay Drecrease 1 Day
1 High 7:Audio-A Bypass On | J—
1 High 8:Audio-A Bypass Off 1 OK
1 High 9: Audic-B Bypass On 0 OK
1 High 10: Audio-B Bypass Off 0
1 High 11:Day o
1 High 12: Night 0
1 High 13: 0 Normal
1 High 14i:System Shutdown 0 Normal
1 High 13: System Powex On/Off Togele 1
1 High 16: System Reset 0 OK
Test Interface Clear State

1: Digital Carrier On/Off Status

2: Audio Ramp Up/Drown Status
3: Audio Delay In/Decrease Status
4: Audio-A Bypass Status

5: Audio-B Bypass Status

6: Day/Night Status

7: System Shutdown Status

#: System Operational Status

9: System Alaym Statas

10:

12:

13: Audio-A Bypass Status (Relay)

14: Audio-B Bypass Status (Relay)

15:

16: System Operational Statas (Relay’

‘Watchdog

Test State |Stoppcd

Alarm

Enable

75

[ stat | [ stop | [ mon-Operational |

Figure 7-6 Station Interface

1. Press “Clear State - Alarm”. The flashing red Alarm will display “No Alarm”.
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OPERATIOMNAL

1. Transmitter is ready to be turned on.
2. Remove CD and close tray.

7.2 Touch Screen Configuration

The iBiquity Linux OS supports 3 touch screen configurations within the Mother Board 4
configuration (MB4 - Intel G4S600-B 865G ATX):

1) OmniVision touch screen (DEFAULT)

2) 3M Dynapro touch screen with 3M touch driver for 3M part RES4-232-BRD controller (old
controller)

3) 3M Dynapro touch screen with TouchWare driver for SC402S serial controller (new
controller)

Notes:

iBiquity Linux OS 6.8 was the 15t OS that supports MB4 with only configuration #1 listed
above.

iBiquity Linux OS 7.0 added support for configuration #2 listed above.

iBiquity Linux OS 7.2 added support for configuration #3 listed above.

Upon OS installation on a MB4 configuration, the touch screen configuration will have to be
manually configured if the configuration is not #1 listed above to ensure the pointer on the touch
screen is tracking properly. This consists of configuring the correct Linux OS kernel driver and
associated ‘X’ Windows configuration file. A “touch-screen-test.sh” script is available to manually
test the configurations above. Once the settings have been verified, no further configuration will be
necessary since the configuration settings will be save to the local hard drive and persist thru future
iBiquity Linux OS upgrades. Only a hard drive change, or change to the actual touch
screen/controller configuration will require this process to be performed again.

To properly configure the touch screen configuration:

1) Log in using user name and password (root/password). This must be done in console
mode, with no application running (which is the default configuration upon a new iBiquity
Linux OS install).

2) Enter: >> touch-screen-test.sh

3) Follow the on screen directions. This script will loop thru the above 3 configurations,
setting up the proper touch screen configuration, enter ‘X" Windows, and ask the user to
test the touch screen and see if the cursor follows manual touches.

If so, the test ends, and the configuration has been saved.

If the cursor does not follow the manual touches, the next touch screen configuration is
entered, and the manual touch screen test continues (until a successful configuration is
found).

If the configuration is known, the “touch-screen-test.sh” script can be used to directly configure
the touch screen:

1) Log in using user name and password (root/password). This must be done in console
mode,with no application running (which is the default configuration upon a new iBiquity
Linux OS install).
2) Configure the touch screen directly:

a. For the default OmniVision touch screen:
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>> touch-screen-test.sh -default

b. For the 3M Dynapro touch screen with 3M touch driver (old controller):
>> touch-screen-test.sh -3Mmmm

c. For the 3M Dynapro touch screen with 3M TouchWare driver (new controller):
>> touch-screen-test.sh -3Mtwd

In addition, for the 3M Dynapro touch screen with 3M TouchWare driver (new controller), a
calibration utility is available:

1) Log in using user name and password (root/password). This must be done in console
mode, with no application running (which is the default configuration upon a new iBiquity
Linux OS install).
2) Execute the calibration utility:

>> touch-screen-test.sh -3Mtwdcalibrate
Follow the onscreen directions which consist of touching 2 target areas within the “X"
Windows
System to calibrate the pointer tracking device.

The following command provides addition help for this script: >> touch-screen-test.sh -h

7.3 Operational Software Upgrade From CDROM

Obtain the proper version and place the CD into the rear CDROM. Login to the exciter as root and
type:
farmer —cdrom —f

When prompted, enter the mode (tx ) and select the proper load. If the load does not match the
OS (Kernel), a warning is displayed. The warning can be ignored and the load continued. Carefully
select the appropriate OS on boot up (see paragraph 4.1.1).

To eject the CD type: eject

7.4 Operational Software Upgrade From iBiquity Network

7.5

Login to the exciter as root and type:
farmer

When prompted, enter the mode (tx ) and select the proper load. If the farmer detects that the
load does not match the OS(Kernel), a warning will appear. The warning can be ignored and the
load continued.

Carefully select the appropriate OS on boot up (see paragraph 4.1.1).

File Transfer (Waveform files) from CDROM
Login to the exciter as root.

Insert CD into the drive then mount the CDROM

Type: mount /dev/cdrom /mnt/cdrom

To mount the data partition of the drive:

Type: mount /mnt/data skip if application is running.

Files can now be copied example: cp /mnt/cdrom/filename.ext /mnt/data/*
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8 AES Bypass Configuration

8.1

8.2

Introduction

In the FSi 10/FXi 60/250 system used to generate the HD (IBOC) signal, audio is routed through
both the FXi and FSi components before being applied to the Main FM transmitter. This is done to
provide delay synchronization of the Analog and Digital Audio AES audio streams. The process of
creating the HD signal takes approximately 9 secs, so the Analog FM signal must be delayed to
create synchronization of the HD and Analog FM signals at the HD radio receiver. The failure of
one of either the FSi or FXi could cause the Main FM transmitter to not have audio applied. With
the addition of an external AES router and AES distribution Amp, the FSi 10/FXi 60/250 HD (IBOC)
generation system can be bypassed to ensure audio continues to be delivered to the main Analog
FM transmitter. The AES router in this system is controlled by software in the FXi to act upon any
serious errors that occur in either the FXi or FSi. If either unit fails, the AES Router will be switched
to the bypass mode so that the audio to the main FM transmitter will not be going through the FXi
(IBOC card sample rate converter) or the FSi (audio delay function).

Please Note: When a fault occurs and the bypass becomes active there will be an abrupt loss of ~9
seconds of audio on the main Analog FM transmitter because the signal being applied is no longer
being delayed by the F5i 10.

Most faults are latched in the FXi and the AES Bypass System will not switch back unless the Fault is
manually cleared in the FXi. This can be done remotely by using the external Fault reset on J3-13 of
the FXi or locally using the Diagnostics Fault Reset button. Similarly the FSi 10 can be remotely
reset, which if it restarts correctly will cause the AES bypass A to be turned off and audio routed
through the FSi/FXi HD system normally.

The Audio Bypass A switch will simulate what occurs when the FSi-10 indicates it has faulted, thus
forcing an AES bypass to occur. Select Audio Bypass A On and then OK and the external AES
router will bypass the HD system. Select Audio Bypass Off and then OK and the external AES router
will then reroute the audio through the HD system.

AES Bypass Part Numbers

Three different versions of the AES Bypass system are available depending on the type of Audio
Processing used in the system. These are:

979-0552 ...KIT, HD, AES BYPASS SYS., DUAL, DMS-III
979-0552-001 ... KIT, HD, AES BYPASS SYS., OMNIA, DMS-III
979-0552-002 ... KIT, HD, AES BYPASS SYS., ORBAN, DMS-III

The first is the more generic system using two separate processors, one for the HD AES and one for
the Analog FM AES. The next two are systems for specific single input processors that provide two
outputs that are processed optimally for HD and Analog FM. They differ in the way the External
AES synchronization inputs are connected. If your system is configured differently than these please
call BE Customer Service to discuss your options.

The following pages describe the bypass system interconnect.
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8.3 AES Bypass System Configuration, Dual Processor

IBOC To Linear

Transmitter ¢ |

FXi Exciter

FSi Signal Generator

STL, AES
INPUT

1)
ETS, it
N AES/EBEU
" Splitter {#1}
Pagany oY
IB)

AES Bypass Configuration
for HD Radio Systems with Dual Processors
Connect cables to rear of FXi, FSi and AES Bypass Switcher as shown. Some cables are already supplied with the FSi-10
in the Accessory Kit, 979-0543. Remaining cables are included in this Kit, 879-0552. These are labeled as A, B, C, D, E,
F, G & H in the diagram below. Also, refer to associated block diagram on page 2. (The second supplied ETS, AES/EBU
Splitter {#2} is used only on an Orban 8400HD Configuration.)
Cvher end 1o "J22" on rear of "C" Serles
Transmitters and "FMI™ Series up to
FMi-402, or "1~ on Remote Interface
PCE on "S" Series and FMi-703 &
D} FMi-1405 Transmitters. (See Page 7.)
(E}
(F)
HES IBOC AES
i Audio ot
Processor
13(14715/16
||I|L [T
RE[J BLK
(H}
To "FXi™ Exciter, AES/EBU Input
[ g & Law Level Combined Syatem)
FM [{=}]
»65 pudie G Om
Processor 1 To FM Exciter, AESIEBL Input
- _-‘ (I using a High Lavel Combined
G) af Separate Anbanng Sysiem)
(C)
597-0552
Page 1of 8

COPYRIGHT @'ED’Jd BROADCAET ELECTRONICS, INC
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8.4

AES Bypass System, Dual Processor, Block Diagram

AES Bypass Configuration
for HD Radio Systems with Dual Processors

(AES audio routing/control for HD Radio is bypassed if either FXi and/or FSi have major faults.)
(The second supplied ETS, AES/EBU Spilitter {#2} is used onfy on an Orban 8400HD configuration.)

FM+HBOC or IBOC
= to Linear Transmitter
RF 0 MHz ) | wDa b 10MHz  1PPS Our
Ot Ref. 'gg;» IE.U,Q To FXi RS :
ETS, atia
sD/250 GPs
AES/EBU Splitter X D IBOC por  FSMO 0w
STL, AES ot steses fswae  FMABOC 185 . ; AES »{:=s  Digital Signal O«
nput ™™ {#1} A PliEsn Exciter 1 I Audio out . g gna
out In G to! -
(PAB30) enerator s
A Processor D
our —- 2] AMEM  audio AMUER n
Remaie, 13 AES ] AES Bypass AES
B) A5 2025 25 4 Out In Cluut Qut
IYYY )
Y Lo i 215 {See Page 7 for Wire 13+ 13
IMPUT 2 Harness diagram.}
(E) =3=1:1> (H
Broadcast e A il
Tools rst g RED GHD HH
Digital ExT et MELLOW )
Monr'mg"m?ar DGHND el BLUE L "J1" or "J22" depending on type of BE transmitter.
wpLT Diefayed FI AES
| 1 il
OUTPUT
) {If using Low Level Combined System)
- ——--- -
STl AES oDl PMASS LS A Ldlio o - FM l[ _______ p FMto "Class C”
G) {If using High Level Combined or Exciter Transmitter
Processor Separate Antenna System) !

| R ——

COFYRIGHT @ 2004 BROADCAST ELECTRONICS, INC,

597-0552
Page 2 of 9
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8.5 AES Bypass System Configuration, Single Processor - Omnia-6EX

AES Bypass Configuration
for HD Radio Systems using an Omnia-6EX Audio Processor
Connect cables to rear of FXi, FSi and AES Bypass Switcher as shown. Some cables are already supplied with the FSi-10
in the Accessory Kit, 979-0543. Remaining cables are included in this Kit, 979-0552. These are labeled as A, B, C, D, E,
F, G, H, land Jin the diagram below. Also, refer to associated block diagram on page 4. (The second supplied ETS,
. AES/EBLU Splitter {#2} is used only on an Orban 8400HD Configuration.)
From Omnia, AES/EBU OUTPUT 1 n
IBOC To Linear Transmitter <—|
L Qther end to "J22" an rear of "C" Series
Transmitters and "FMI" Series up to
FMi-402, or "J1" on Remate Interface
PCEB on "5" Series and FMi-T03 &
(D) FMi-1405 Transmitiers. (See Page 7.)
" (E)
(F)
FXi Exciter
U]
To Omnia, AES/EBU EXT. SYNC agp—
FSi Signal Generator
()
Fram Omnia, ETS, Foll  —
AES/EBU —gpl,, ~ AES/EBU
OUTPUT 2 (G) Splitter {#1} |
(PAB30) RED BLK
(H)
To "FXI” Exciter, AESI\EBL Input
{C) [ using Low Lawel Cambined System.)
To FM Exciter, AESIEEL Input
———————————————— I ueirvg High Level Combined
(C) > nlnr Sepm:ra'.ﬂnhema Systam. | 597-0552
COFYRIGHT E)2004 BROADGAST ELECTROMICS, MG Page 30f 9

©2011 Broadcast Electronics E



82

8.6 AES Bypass System, Single Processor, Block Diagram — Omnia 6EX

AES Bypass Configuration

for HD Radio Systems with a Single Processor

(Using Omnia-6EX, FM / HD Audio Processor.)
(AES audio routing/control for HD Radio is bypassed if either FXi and/or FSi have major faults.)
(The second supplied ETS, AES/EBU Splitter {#2} is used only on an Orban 8400HD configuration.)

FM+BOC or IBOC

Omnia sesesv (1)
Processor |
STL, AES—I-— HESEBL AES/EBU
Input ™ o1 () 3 TN N WMHE  1PPS O
(Omnia-6EX) Cut Rl 1500 | g TaFsl
AESEBU Data 75 o 1BPS In
HD Qut
G 60/250 GPS
. EMIBOC IBOC poc S MO Data
P oue | (G) o] 500 s »| =5 Digital Signal o
TIEER Exciter out i
v Generator  ars
IN - Data
L AE?IEBU EM AMEM " n
ETS, " Remoe, 5 AES o s=s ;.‘,';Ja':s o
AES/EBU Splitter =T| APE 153024 354 Qut In Oueput Qut
{#1} AT qA) IYYY)
(PAE30) A {See Paga T for Wire
ouT Harness diagram.}
B)
\ i (F)
——1 Lesi Stats -'J‘.
GND o
(E}=4-1=1s !
Broadcast - (D]—I- "J1" or *J22" depending on type of BE transmittar.
Tools FET =
FELLOW
. Dlghal_ B Delayad FM AES
Monitor/Switchear - BLUE
(DMS-I1) ™
INFLIT 1
oL === -
y ©) (If using Low Level Combined Systam) ] FM I
H | .
(C) 1 OR- Exciter I
B {if Using High Level Combined or Separate Antenna System) | FM Exciter must be AES |
Input capable and hawve ]

a built in sterec generator. ]

COPFYRIGHT @ 2004 BROADCAST ELECTRONICE, ING,

to Linear Transmitter

FM to “Class C*
= Transmitter

597-0552
Page 4 of 9

8.7 AES Bypass System Configuration, Single Processor - Orban 8400HD

©2011 Broadcast Electronics




83

AES Bypass Configuration
for HD Radio Systems using an Orban, 8400HD Audio Processor

Connect cables to rear of FXi, FSi and AES Bypass Switcher as shown. Some cables are already supplied with the FSi-10
in the Accessory Kit, 879-0543. Remaining cables are included in this Kit, 979-0552. These are labeled as A, B, C, D, E,
F. G, H, I and Jin the diagram below. Also, refer to associated block diagram on page 6. (The second supplied ETS,

AES/EBU Splitter {#2} is used only on this configuration.)

From Orban (IBOC Module) AES/EBU OUTPUT ——
()]
IBOC To Linear Transmitter <—|

Other end to "J22" on rear of "C" Serles)
Transmitters and "FMi" Saries up to
FMi-402, or "J1" on Remote Interface
PCB on "S" Series and FMi-T03 &

(DL FMi-1405 Transmitters. (See Page 7.}

(E)
(F}
FXi Exciter
Ta Dl_l.;;:n t||‘3. Mul_i.ll!l. wETE " n
AESEBU SYNG N 0T agsEBy |
To Orban {BOC Modula), Splitter (¥2)
AESEBL SYNC IN L
L
r
FSi Signal Generator
(A
13134 1511'6
From Orban ETS, ouT| T
(VS Madule) " AES/EBU
AES/EBU ) Splitter {#1} our
ouTP PAS30
ut ( ) RED BLK
B)
(H)
To "FXI" Exciter, AESIEEL Input
{C) {If using Low Level Gombined System.)
-OR- To FM Exciter, AES\EBU Input
_____________ It High Leval Gombinad
e Ay i i 597.0552
COPYRIGHT () 2004 BROADCAST ELECTRONICS, ING. Page 5 of 9
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8.8 AES Bypass System, Single Processor, Block Diagram — Orban

8400HD

AES Bypass Configuration

for HD Radio Systems with a Single Processor

(Using the Orban 8400HD , FM / HD Audio Processor.)
(AES audio routing/control for HD Radio is bypassed if either FXi and/or FSi have major faults.)
(The second supplied ETS, AES/EBU Splitter {#2} is used only on this configuration.)

o FM+BOC or IBOC

ETS,
AES/EBU Splitter
{#2} - i
(PAB30)
ouT ouT
{Use "Fld FROCESSOR, AES OUT cable oy A{Use "DAR PROCESSOR, AES OUT cable
from Kil 979-0543 for thig connaction. } v fram Kit 9790543 for this } RE M oo e O Mt IPPS vt
Cut Re. . \BO0 To FXi
(V0 Mosdule} (IBOC Module) S PPS In
AES SYNC IN AES BYNC IN
sS0/=S0 GPS
STL, AES Orban, Processor 0 ot 5|:wx.FMHBO c oo poc P oo
{0 Mo (IBOC Moik) - 5 o] r2s Out
Input ———m AESED NPT AES B OUTRUT ) g D Exciter s g b= Digital Signal o
(8400 HO) Generator  ors
Data
(V0 Module) o JHAESEBU "
! L I FM ARMIFR i I
AESIERU OUTRUT " Remots, 41 AES ] sEs ;-;;Ja':s Hee
© ‘52024 35 4 Ot In gt [« 113
F
"y VYY)
N 1A {See Page 7 for Wire
ETS Harness diagram.}
AES/EBU Splitter STL AES
ouT
{#1} o) o
(PAB30) 5 Status A
out GND H
(E)~4=1=4- ’
®) (D) ) )
ar epending on type o ransmittar.
! 01" or 22 d dl t f BE t Jit
INFLIT 2 RS |t RED
ExT VELL O Delayed Fi AES
-
BEND BLUE
Broadcast [
Tools  weut g
Digital === "
Mm{g{’g*ﬂﬁfw (C) | (Musing Low Level Combined Systam) 1 FM I
auTPUT O ] Exciter \
() (If using High Level Combinaed or Separate Antenna Systam) | FM Exciter must be AES
Input capable and have

COPYRIGHT (©) 2004 BROADCAST ELECTRONICS, INC
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" to Linear Transmitter

FM to “Class C*
= Transmitter

597-0552
Page 6 of 9
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8.9 AES Bypass System, Wire Harness Connections

"J22, Exciter Interface" Wire Harness Connections

(Use this wire harness with FM-500C to FM-5C and FMi-31 to FMi-402, BE Transmitters)

- FXi, Exciter - - Transmitter -
J3, Remote J22, Exciter Interface (" D"™)
| 1 - T T T T T |
1
: 1.} AFGC Normally Open i [52] [5:] : 1.) Enable Exciter :
H —
: 2.) AFC Common S T | A : 2.) AFC Lock :
1
: 4.) FSi Status i ed] [52] : 3.) Chassis GND :
14k |
: TIHZVDE ——p—— | (2] : 4.} Transmitter Power j
1 | o= [ I N I
14 Mute 1 5] - Monitor/Switcher, DMS 11l -
I L LLL
: 15.) Mute Indication 1 fier] 1= Remote Control 'E7) 1
1 ] fe] EXT |
| 20.)10 MHz Fault 1 = | e I
I [
! 23.) Transmitter Power + [5:] f I
1 = BLU |
I 1k= | [ — DGND |
| 24.) Ground t - memmemmme——————
| 26) Ground ;] o - FSi, IBOC Generator-
o 3 Output 13 ("F")
_____________ .
Fed] : 1.) Audio Bypass Cuput "+ |
|
K3 : 2 ) Audio Bypass Quput =" |

Two Wire Harnesses are provided in Kit, 979-0552,
Use the Wire Harness configured for your particular "BE" Transmitter.

"J1, Remote Interface" Wire Harness Connections

(Use this wire harness with FM-10S to FM-20S and FMi-703 to FMi-1405, BE Transmitters)

- FXi, Exciter - - Transmitter -
J3, Remote J1, Remote Interface Bd. ("D ")
T T T T T T T T T T T T T T T T |- - - - " " " 7= —-~ 1
- |
: 1.1 AFC Nomally Opan : [=] Fri : 1.) Main Exc. Forward Power |
|
: 2.y AFC Common : pred : 2.) Main Exc. Relfected Power|
- |
: 4.} FSi Status : Fed] o] I 3.) Main Exc. Mute I
14k |
: TIHIZVDE ———W—— : = : 4.) Main Exc. AFC |
| &) Temp. Fault Indication : fred] Bl 5 Main Exc. Over Temp |
- |
| 8. Forward Power Out : Brn] =X I 6.} Main Exc. Common |
|
: 10.) Reflected Power Out : pri —m—;— 7.) Main Exc. Power Control |
|14 Mute : | 2| . |
I 15.) Mute Indication 1 Fed] - Monitor/Switcher, DMS Il -
: : - Remote Control (" E ")
j—————————=——= 1
: 20.) 10 MHz Fault | [YEL EXT |
| 23.) Transmitter Power k% : fouv] FeD] [ RST :
1
! 1 EA [
I 24.) Ground | BLLY| I DGND |
| 25) Ground : ey 000004 mmmmmm———————=
] | - FSi, IBOC Generator-
__________________ __ Output13 ("F") __
[red] : 1.) Audio Bypass Quput "+ |
|
—@—;— 2.) Audio Bypass Cuput "™ )
597-0552
Page 7 of 9 COPYRIGHT () 2004 BROADCAST ELECTROMICS, ING
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8.10 AES Bypass System, Wiring List

AES Bypass Configuration

"Wiring List”

for HD Radio Systems with "Dual Processors”

{Two Wire Hamesses are provided. Use the Wire
Hamess configured for your particular "BE"
Transmitter. See Page7.)

FXi, Exciter "Remote J3"

CABLE FROM TO
"AM ETS, PABJ0, #1, AES/EBU Splitter "In" FXi, Exciter "Studio AES In"
"B" ETS, PABJ0, #1, AES/EBU Splitter "In" DMS-lIl, Moniter/Switcher "Input 2"
"c" DMS -1, Monitor'Switcher "Output” FM Audio Processor "AES/EBU Input"
“D" "J22" on rear of "C" Series Transmitters and

"FMi" Series to FMi-402, or "J1" oh Remote
Interface PCE on "S" Series and FMi-703 &
FMi-1405 Transmitters.

(Low Level Combined System)

(High Level Combined or Separate Antenna Sys.)

FM Audio Processor, "TAES/EBU Output"

SEY FXi, Exciter "Remote J3" DMS-II, Monitor/Switcher {See Page 7}
WE™ FXi, Exciter "Remote J3" FSi, Sighal Geherator "Output 13"
wg "

FXi, Exciter "AES/EBU In"

FM Exciter "AES/EBU Input"

W

FSi, Signal Generator "AM/FM AES Qut"

DMS-II, Menitor/Switcher "Input 1"

"FM, AES Out, FXi" to "FM, Processor, AES In"

FXi, Exciter "FM AES Out"

FSi, Signal Generator "AM/FM AES In"

"IBOC AES, Out FXi" to "DAB, Processor, AES In"

FXi, Exciter "IBOC AES Out"

|IBOC Audio Processor "AES/EBU Input”

"DAB, Processor, AES Out" to "IBOC, AES In, FSi"

IBOC Audio Processor "AES/EBU Output™

FSi, Signal Geherator "IBOC AES In"

"LVDS, FSi" to "IBOC Data, FXi"

FSi, Signal Generator "LVDS to IBQC Data"

FXi, Exciter "IBEQC Data"

"FSi, 10MHz, to FXi" to "10 MHz Ref, FXi"

FSi, Signal Generator “10 MHz Out"

FXi, Exciter "10 MHz Referehce"

(Low Level Combined System)

(High Level Combined or Separate Antenna Sys.)

DMS-lII, Menitor'Switcher "Output”

"GPS Data" F8l1, Signhal Generator "GPS Data Out" F§i, Signhal Generator "GPS Data In"
"1 PPS" FSi, Signal Generator "1 PPS Qut" FSi, Signal Generator "1 PPS In"
AES Bypass Configuration
for HD Radio Systems using an "Omnia8EX Processor"
"Wiring List”
CABLE FROM TO
"AM ETS, PAB30, #1, AES/EEUV Splitter "Out" FSi, Signal Generator "AM/FM AES In"
"B" ETS, PABJ0, #1, AES/EBU Splitter "Out" DMS-lIl, Monitor/Switcher "Input 2"
o

FXi, Exciter "AES/EBU In"

FM Exciter, AES/EBU Input

"D~
{Two Wire Harnesses are provided. Use the Wire
Harness configured for your particular "BE"
Transmitter. See Page?7.)

FXi, Exciter "Remote J3"

"J22" on rear of "C" Series Transmitters and
"FMi" Series to FMi402, or "J1" oh Remote
Interface PCB on "S" Series and FMi-703 & FMi-
1405 Transmitters.

WE " FXi, Exciter "Remote J3" DMS-IIl, Mohitor/Switcher (See Page 7)
wE FXi, Exciter "Remote J3" FSi, Sighal Generator "Output 13"
"Gg" Omnia "AES/EBU Output 2" ETS, PAB30, #1, AES/EBU Splitter "In"
"H" FSi, Signal Generator "AMFMAES Qut" DMS-lIl, Monitor/Switcher "Input 1"

bl ks FXi, Exciter "FM AES OQut" Omnia, "AES/EBU EXT. SYNC"

i Omnia "AES/EBU Qutput 1" FXi, Exciter "Studio AES In"

"IBOC AES, OutFXi" to "DAB, Processor, AES In"

FXi, Exciter "IBOC AES Out"

FSi, Sighal Geherator "IBOC AES In"

["LVDS, FSi" to "IBOC Data, FXi"

FSi, Signal Generator "LVDS te IBOC Data"

[FXi, Exciter "IBOC Data”

"FSi, 10MHz, to FXi" to "10 MHz Ref, FXi"

FSi, Signal Generator “10 MHz To FXi"

FXi, Exciter "10 MHz Reference"

(Low Level Combined System)

(High Level Combined or Separate Antenna Sys.)

DMS -l Menitor’'Switcher "Output”

"GPS Data" FSi, Signal Generator "GPS Data Out" FSi, Signal Generator "GPS Data In"
" PPS" FSi, Signal G enerator "1 PPS Out" FSi, Sighal Generator "1 PPS In"
AES Bypass Gonfiguration
for HD Radio Systems using an "Orban, 8400HD Processor"
"Wiring List”

CABLE FROM |_ TO

A" ETS, PAB30, #1, AES/EBV Splitter "Out" FSi, Signal Generator "AM/FM AES In"

"B" ETS, PAB30, #1, AES/EBV Splitter "Out" DMS-lIl, Menitor/Switcher "Input 2"

g

FXi, Exciter "AES/EBU In"

FM Exciter, AES/EBU Input

O
{Two Wire Harnesses are provided. Use the Wire
Harness configured for your particular "BE"
Transmitter. See Page7.)

FXi, Exciter "Remote J3"

"J22" on rear of "C" Series Transmitters and
"FMi" Series to FMi-402, or "J1" oh Remote
Interface PCB on "S" Series and FMi-703 & FMi-
1405 Transmitters.

wE " FXi, Exciter "Remote J3" DMBS-IIl, Mehitor/Switcher _{See Page 7)
wE FXi, Exciter "Remote J3" FSi, Sighal Geherator "Output 13"

"G " Orban (/0 Medule] "AES/EBU Output” ETS, PAB30, #1, AES/EBU Splitter "In"
o'E FSi, Sighal Generator "AMFM AES Out" DMS-IIl, Mohitor/Switcher "Input 1"
Wy FXi, Exciter "FM AES Out' ETS, PAB30, #2, AES/EBU Splitter "In"
e Orban (IBOC Module) "AES/EBU Output” FXi, Exciter "Studio AES In"

"FM, AES Out, FXi" to "FM, Processer, AES In"

ETS, PAB30, #2, AES/EBU Splitter "Out"

Orban (/0 Module) "AES/EBU SYNC IN"

"DAB, Processor, AES Qut" to "IBOC, AES In, FSi"

ETS, PAB30, #2, AES/EBU Splitter "Out"

Orban (IBOC Module) "AES/EBU SYNC IN"

"IBOC AES, QUtFXi" to "DAEB, Precessor, AES In"

FXi, Exciter "IBOC AES Qut"

FSi, Signal Geherator "IBOC AES In"

"LVDS, FSi" to "IBOC Data, FXi"

FSi, Signal Generator "LVDS to IBQC Data"

FXi, Exciter "IEQC Data"

"FSi, 10MHz, to FXi" to "10 MHz Ref, FXi"

FSi, Signhal Generator "10 MHz To FXi"

FXi, Exciter "10 MHz Referehce"

"GPS Data"

FSi, Signal Generator "GPS Data Out"

FSi, Sighal Geherator "GPS Data In"

"1 PPS"

FSi, Signal Generator "1 PPS Qut"

FSi, Signal Geherator "1 PPS In"

Broadcast Electronics, Inc.
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8.11 AES Bypass System, Notes

NOTE:

If it is desired to monitor for digital errors only and to defeat the analog silence sense alarm, set SW2-7 to
the "ON" position. The analog silence sense feature may cause the DMS-lII to switch to the bypass mode
when the silence's between program material is detected.

If you choose to set the Time Delay for bypass switchover to zero seconds, move SW2-6 to "OFF" and
all SW1 switches to "OFF".

See the Broadcast Tools, DMS-IIl manual for more configuration details.

Broadcast Tools DMS-III, Switch and Jumper Setup : (As Configured At Broadcast Electronics, Inc.)
JP-3 ... Removed. (Buzzer Disabled)

JP-6 ... Input One set to 110 Ohm Termination.

JP-7 ... Input Two set to 110 Ohm Termination.

SW1 ... All Switches to "OFF".

SW2 ... SW2-7 to "ON", All Other Switches to "OFF".

PAGE 9 of 9
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8.12 AES Bypass System Configuration, Single Processor - Orban
8500FM

AES Bypass Configuration
for HD Radio Systems using an Orban, 8500FM Audio Processor

Connect cables to rear of FXi, FSi and Orban 8500FM as shown. Some cables are already supplied with the FSi-10 in the
Accessory Kit, 979-0543.  Also, refer to associated block diagram on page 2.

IBOC To

Linear Transmitter < |

Other end to "J22° on rear of "C” Serles
Transmitters and "FMI" Series up to
FMi-402, or "J1" on Remote [nterface
PCB on "8" Series and FMi-703 &
FiMi-1405 Transmitters.

FXi Exciter

FSi Signal Generator

131441516
RE[E ELK

orbaniCRL

QPTIMOD 8500 FM

AESIEBU (D
Incat  Cutzat 1 Spin 2 Syncin
s e O
(G @) il
1
I
[]
STL, AES/EBU I
INPUT I Ta "FAI Excitar, AESIEBU Input
] [Fusng Low Leval Combinad System |
T
]
1
-OR- Tao FM Excitor, AESIEBU input
I e e =% (i using High Lewel Cambined Page 1 of 2
COPYRIGHT (E) 2005 BROADCAST ELECTRONICS, INC. or Saparate Artanna Systam )
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8.13 AES Bypass System, Single Processor, Block Diagram — Orban
8500FM

AES Bypass Configuration
for HD Radio Systems with a Single Processor
(Using the Orban 8500FM , FM / HD Audio Processor.)

(No addition AES bypass equipment is needed, since the Orban 8500FM, FM/HD Audio
Processor has the capibility of directly providing delayed FM AES for either Low Level or High
Level Combined System’s.)

- FM+BOC or IBOC
" to Linear Transmitter

RF 10 Mz \ I0MHz  1PPE Ot
GO LV o E
Out Red. Data -] 1BOG To FXi PPEIn
SYNG N bt
sS0/250 GFS
STL, AES A;&T;Ba"' Proceig&rw m.:x' FMIBOC HO [ ] [ats
Input ———p] “E5E e g M Sl AES = 1=5  Digital Signal ¢
Exciter out in Generator ars
(8500 FM) Dt
AESIEBU o JiESER ata
- FM AMITN i
CAITPUT 1 I Remaie, 13 AES BA';L:a:s Es
y 25 4 Dut In Ot Out
FM Qut|
' 1 3
H 11+ 13
1
1
1
H
| -OR-
1
1
! (I using Low Level
: Combined System) o
1 GND
1
H
H
1
H
i ——® Wire Harness for ".1" or "J22" depending on type of BE transmilter.
H
1
i
i
: fom————- -
1
. : FM '
E {If using High Level Combined or Separate Antenna System] Exciter ] FM to "Class C"

_________________________________________________________________________________ = Transmitter
| FM Exciter must ba AES

Input capable and have

N a built in sterec generator. ]

———————— Page 2 of 2

COPYRIGHT @2\105 BROADCAST ELECTRONICE. INC
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9 RF TECHNICAL SERVICES CONTACT INFORMATION

RF Technical Service -

Telephone: (217) 224-9617
E-Mail: rfservice@bdcast.com
Fax: (217) 224-6528

web: www.bdcast.com

E\ ©2011 Broadcast Electronics
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10 BE Part Numbers

This section provides parts lists for the FSI-10 IBOC Digital Signal Generator. The parts lists provide
descriptions and part numbers of electrical components, assemblies, and selected mechanical parts required
for maintenance. Each parts list entry in this section is indexed by reference designators appearing on the
applicable schematic diagrams.

91

This bill of material uses an indented structure to show relationships of parts into sub assemblies. Example;
all BOM LEVEL 2 parts are contained in the BOM LEVEL 1 part immediately above it.

BOM
LEVEL PART NO. DESCRIPTION QTY REF. DES.
0 909-6025-MB3 | FSi-10,HD,DIGITAL SIGNAL
GENERATOR,MB3
L1 229-8085-003 | IC,CPU,P4,3.0GHz FSB,FSi/ASi/XPi 1
L1 380-0310 FAN,12v,150 CFM 1
L1 380-4831 FAN,CPU COOLER & HEATSINK,INTEL P4 1
L1 400-1725 STRIP,QUIET SHIELD,17.25%.394 1.08
L1 401-0015 MTG,ADH BACK,SMS-A-15-PANDUIT 1
L1 402-0000 TY-RAP 18
L1 402-0005 PRESS CLIP,NYLON W/ADHESIVE BACK 4
L1 402-0006 MT,ADH BACKED,FOR CBL TIES 7
L1 402-0008 MTG DEVICE,FOR #6SCR,TIE CBL 3
L1 402-0047 TY-WRAP, 14.6 LOOP, 40LBS, BLACK 1
L1 402-0051 TY-RAP, W/FLAG 8
1 403-0008 BUMPER, RUBBER, RECESS STYLE, 11/32 3
TALL"
1 407-0176 FILTER, AIR, ELECTROMAZE ESF 5.500 X 1
8.500 X .25
L1 409-5500 CARD GUIDE,BIVAR VERT-O-GUIDE VG3-6 1
1 410-0101-001 | DISPLAY, COLOR LCD, FLAT PANEL, 1
TOUCH SCREEN,XPi/ASi/FSi DSG
L1 417-0017 RECP,BNC,BULKHEAD,UG-492A/U 1
L1 417-0115 CONN,BNC TEE JACK-PLUG-JACK 1
L1 417-0608 CONN, BNC, STRAIGHT, P-P 1
L1 420-0817 ASSY,FEMALE SCREWLOCK 205817-1 3
L1 420-2104 SCREW,2-56X.250,S.S. PH SC 8
L1 420-2704 SCREW,M2 X 4,PHILLIPS PAN HEAD,SS 4
L1 420-3710 SCREW,M3 X 10,PHILLIPS PAN HEAD,SS 8
L1 420-4103 SCREW,4-40X.187,S.S. PH 6
L1 420-4105 SCREW,4-40X.312,S.S. PH 4
L1 420-6002 SCREW,6-32X.437,S.S. PHFH UC 1
L1 420-6112 SCREW,6-32X.750,S.S. PH 1
L1 420-6514 SCREW,6-32X.875,S.S. PH FH 4
L1 420-6605 SCREW,6-32X.312,S.S. PHFH UC 13
L1 421-0102 10-32 KEP NUT 1
L1 421-1113 RIV,CLOSED-END .125 X .316L 2
L1 421-4008 4-40 KEP NUT 17
L1 421-6005 6-32 ELASTIC STOP HEX NUT 5
L1 421-6011 6-32 S.S. HEX THICK NUT 1
L1 421-8028 NUT,JAM,1/2-28 UNEF-2B 5
L1 422-6106 SCREW,SEMS 6-32 X 3/8 PAN PH. ST." 75

©2011 Broadcast Electronics




92

BOM

LEVEL PART NO. DESCRIPTION QTY REF. DES.

.1 422-6107 SCREW,SEMS 6-32 X 7/16 PAN PH.ST." 12

.1 423-2002 #2 LOCK SPLIT 20

.1 423-4002 #4 LOCK S.S. SPLIT 14

.1 423-6006 #6 FLAT, 0.75 0.D, 0.140 1.D., 0.062 THK, SST | 4

.1 423-6011 #6 FLAT .310 X .160 X .030 4

.1 423-9002 WASH,INT TOOTH,1/2 5

.1 441-0000 STOFF, #2-56 X .25 L, 5/32 HEX, MF, SST" 4

.1 441-5402 STOFF,#4-40 ALUM 3/16HEX X 3/4"LONG" 6

.1 453-0027 BRKT, SERIAL CARD, FSI-10 1

.1 471-5333 ANGLE,FRONT PANEL MOUNT,DTC 2
EXCITER

.1 471-5336-100 | PANEL,FRONT,NEW PCB,DIGITAL SIGNAL 1
GENERATOR

.1 471-5337-200 | CHASSIS,NEW,DIGITAL SIGNAL 1
GENERATOR

.1 471-5338-001 | PANEL,REAR,DIGITAL SIGNAL 1
GENERATOR,FSi10/XPil0

2 471-5338-009 | PANEL,REAR,DIGITAL SIGNAL 1
GENERATOR,UNSCREENED

.1 471-5339-200 | COVER,NEW,TOP,DIGITAL SIGNAL 1
GENERATOR

.1 471-5340 ANGLE,PCB MOUNT,DIGITAL SIGNAL 4
GENERATOR

.1 471-5341-200 | BRACE,NEW,PCB SUPPORT,DIGITAL 1
SIGNAL GENERATOR

.1 471-5343 BRACKET, CD-ROM, DIGITAL SIGNAL 1
GENERATOR

.1 471-5344 FILLER, REAR, DIGITAL SIGNAL 1
GENERATOR

.1 471-5453 ANGLE,DAUGHTER CARD BRACE 1
SUPPORT,FSi10/ASi10/XPi10

i 500-210 Screw,SEMS 4-40x1/4 Phil Pan Head MS Blk 22
Zinc(external lock)

L1 586-149 9 inch Phone Jumper (SBCM) 1

2 550-279 Connector,Line Plug 6 Pos 4 Conn Adamtech 2
#ADTMTP6-4-U

2 580-154 Cable,26 AWG/AC Silver Satin #M264SS 0.75

.1 591-0035 NAMEPLATE,FSi10,DIGITAL SIGNAL 1
GENERATOR

.1 591-0036 LABEL,POWER,DTC EXCITER 1

.1 591-0038 LABEL,GPS LOCK,DIGITAL SIGNAL 1
GENERATOR

.1 594-0073 LABEL,WARNING ROTATING FANS 2

.1 594-0503 LABEL, DANGER-HAZARDOUS VOLTAGE 1

.1 594-0505 LABEL, WARNING-ONLY AUTHORIZED 1
PERSONNEL

.1 611-1501 TUB,HT SHK,1-1/2ID,BLACK" 1

.1 700-0148 TAPE,JOINING 3/4 0.001

.1 849-0680 CBL, ASSY, COAX 18, OSX RT-OSX STRAIT" | 3

.1 849-0681 CBL, ASSY, COAX 18, OSX RT-BNC" 1

.1 849-0682 CABLE, USB, 20 INCH 2
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BOM
LEVEL

PART NO.

DESCRIPTION

QTY

REF. DES.

849-0683

CABLE, VGA, HDDB15M TO HDDB15M, 2
FOOT

849-6027

POWER SUPPLY CABLE MOLEX 4 PIN MALE
TO FLOPPY DRIVE FEMALE

919-0548-001

PCB,ASSY,DIGITAL UPCONVERTER,FM-
IBOC,DSG,MB2.5 (SBCM)

007-0018-006

CAP,0603,18pF,50V,5%

C219

007-0150-006

CAP,150pF,50v,5%,0603

C300, C304

007-0207-006

CAP,0.27uF,6.3v,10%,0603

C292

(SITITNIIN

007-1034-001

CAP,CER,.01UF,10%,50V,0603,SMD

NN

C39, C337, C338,
C339, C340, C341,
C342, C343, C344,
C345, C346, C347,
C348, C349, C350,
C351, C352, C353,
C354, C355, C356,
C357, C358

007-1040-025

CAP,CER,.1UF,+80,-20%,25V,0603,SMD

149

C12, C23, C32, C33,
C40, C44, C45, C46,
C47, C50, C51, C52,
C75, C76, C77, C80,
C82, C84, C86, C87,
C88, C89, C90, C91,
C92, C93, C94, C95,
C96, C97, C98, C99,
C100, C101, C102,
C104, C107, C108,
C109, C110, C111,
C112, C113, C115,
Cl1e6, C123, C124,
C127, C128, C131,
C133, C134, C137,
C139, C140, C143,
Cl44, C

007-1054-002

CAP,CER,1000PF,+80,-20%,50V,0603,SMD

C385, C386

007-3003-006

CAP,0.033uF,25v,10%,0603

C297, C301

007-4700-501

CAP,CER,4.7NF,10%,50V,0603,SMD

C298, C302

(SITITNIIN

009-0010-001

CAP,10uF,6.3v,20%,ELECTROLYTIC,D

R INININ

C242, C244, C246,
C256, C328, C329,
C330, C331, C333,
C334, C335, C336,
C382, C383

(V)

009-0100-001

CAP,100uF,16v,20%,ELECTROLYTIC,E

N

C320, C327

009-0202

CAP, TANALUM
CHIP,100UF,POLAR,10%,6V,SMD

C311, C312, C313,
C315, C316, C317,
C318, C319, C322

009-0303-001

CAP,3.3uF,50v,20%,B,ELECTROLYTIC

18

C241, C243, C245,
C247, C248, C249,
C250, C251, C252,
C253, C254, C255,
C258, C276, C314,
C321, C323, C324

009-0407-001

CAP,4.7uF,12.5v,20%,ELECTROLYTIC,D

C306
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BOM
LEVEL PART NO. DESCRIPTION QTY REF. DES.
.2 104-0000 RES,CHIP,0 OHM JUMPER,0603,SMD 2 R161, R198
.2 104-0027 RESISTOR,27.40hm,1%,1/16W,SMD,0603 4 R12, R15, R23, R26
2 104-0051 RESISTOR,51.10hm1%,1/16W,SMD,0603 11 R72, R128, R141,
R144, R149, R153,
R158, R168, R171,
R172, R173,
o2 104-0220 RESISTOR,2210hm,1/16W,SMD,0603 4 R10, R14, R21, R25
o2 104-0820 RESISTOR,8250hm,1%,1/16W,SMD,0603 1 R73
o2 104-1001 RES,CHIP,1.0 K OHM,1%,1/16W,0603,SMD 3 R145, R154, R38
o2 104-1002 RES,CHIP,10.0 K OHM,1%,1/16W,0603,SMD 3 R112, R114, R197
2 104-1201 resistor,1.21Kohm1/16W,1%,SMD,0603 9 R31, R66, R69, R70,
R140, R151, R164,
R165, R166
2 104-1802 RESISTOR,1.82Kohm1/16W,1%,SMD,0603 8 R67, R68, R71, R86,
R87, R88, R89, R185
2 104-2000 RESISTOR,2Kohm,1/16W,1%,SMD,0603 5 R74, R142, R143,
R150, R152
o2 104-3301 RES,CHIP,3.32Kohm,1%,1/16W,0603,SMD 1 R184
o2 104-3901 RESISTOR,3.92Kohm1%,1/16W,SMD,0603 2 R16, R125
o2 104-5105 RESISTOR,5.1M,5%,1/10W,SMD,0603 1 R32
2 104-5600 RES,CHIP,562 OHM,1%,1/16W,0603,SMD 6 R11, R22, R121,
R123, R139, R148
w2 104-8202 RESISTOR,82.5K,1%,1/16W,SMD,0603 1 R162
2 198-0203 TRMR, 20K OHMS, SINGLE TURN, TOP 1 R199
ADJUST, SMD
w2 216-1355 LT1355 12MHz op amp 4 U54, US55, U56, U57
w2 216-2524 IC, CGS74LCT2524M 3v Clock Driver SMD 2 uU60, U61
w2 216-2524-001 | IC, CGS74CT2524M Clock Driver SMD 1 u62
w2 216-3904 TSTR,MMBT3904LT1,NPN,SMD 1 Q1
2 216-5170 IC, MC145170DT2 PLL FREQUENCY 1 u22
SYNTHESIZER TSSOP-16 SMD
2 216-6245 IC PI74LPT16245AA 16 Bit BIDIR Transcvr 2 u77,U78
48TSSOP SMD
2 216-6531 IC, SN65LVDS31D HIGH SPEED 1 u58
DIFFENENTIAL LINE DRIVER SMD
.2 216-7125 IC, NC7SZ125M5 Single Tristate Buffer SOT23 | 1 uso
2 216-7409 IC, 74AC109SC Dual JK Flip Flop Pos Edge 1 us59
Trig SMD
2 216-9754 IC,AD9754ARU D/A Converter 14BIT 2 Ui11, U18
125MSPS SMD
2 220-7408-001 | IC, DM74LS08M,Quad 2-Input AND Gates 1 u63
S014
2 224-1637 IC, MC74LCX16374DT 3.3v 16 Bit Register 4 U9, U10, Ule, U17
SMD
2 226-0047-001 | RESISTOR NETWORK,470hm,0.5w,16 4 R137, R138, R146,
PIN,2% R147
2 226-1002 RESISTOR 10 RN1, RN2, RNS,
NETWORK,10Kohm,16pin,50v,2.3W,SMD RN7, RN8, RN9,
RN10, RN11, RN12,
RN13
.2 227-1521 VR, 3.3v,LT1521CST-3.3 SMD 3 U27, U43, U79
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BOM

LEVEL PART NO. DESCRIPTION QTY REF. DES.
2 227-2931 VR, LM2931,5v SMD 5 u66, U67, U8, U69,
U7l
2 227-2937 VR, LM2937,8v SMD 1 u70
2 227-7955 Negative VR MC79M05BDT,-5v SMD 2 U42, u47
2 229-0705 IC, MAX705CSA Microprocessor Supervisor 1 u72
SMD
2 229-4325 32K X 32 MEMORY, SRAM 1 uU53
2 229-9080 EEPROM PCI9080-3 PCI Interface 1 U39
2 320-1371 LED,LNJ306G5TRW GREEN SMD 12 D1, D2, D3, D4, D5,
D6, DD7, D8, D9,
D10, D11, D12
2 366-0180-001 | INDUCTOR, 180nH, 10%, SMD, 1008 2 L13,L14
2 366-1000 INDUCTOR,100uH,20%,SMD 5 L4,L5,L9,L10,L11
2 390-5953 VCUGLA at 59.535MHz VCXO SMD 1 u24
2 417-1023 CONN HEADER,10-PIN RT ANGLE,PCBMAL |1 JP1
2 417-1040 HEADER 20-PIN RIGHT ANGLE 1 J36
2 417-2284 CONN MCX RIGHT ANGLE JACK 50 OHM 6 J2, J4, 38, J38, J39,
PCB MOUNT J40
2 417-4004 CONN,HEADER,2 PIN 6 J21, 322, J23, J25,
J37, J42
.2 417-4040 CONNECTOR, HEADER STRAIGHT POST 4 J13, J15, J20, J26
2 417-5565 CONN 8-PIN MODULAR JACK RT ANGLE 2 J4a1, J43
PCB MOUNT SHIELDED
.2 431-0800 SOCKET,8-PIN,DIP,SMD note 1 XU40
.2 453-0000 BRACKET,PC PCB,KEYSTONE 9203 1
2 500-210 Screw,SEMS 4-40x1/4 Phil Pan Head MS Blk 2
Zinc(external lock)
2 519-0548 PCB, MACH, DIGITAL UPCONVERTER, 1
DIGITAL SIGNAL GENERATOR
2 979-0548-U25 | KIT,SOFTWARE,EEPROM,U25,DUC 1 u25
...... 3 229-7512 EEPROM EPM7512AEQC208-7 CMOS PLD 1 u25
2 979-0548-U37 | KIT,SOFTWARE,EEPROM,U37,DUC 1 u37
...... 3 229-7512 EEPROM EPM7512AEQC208-7 CMOS PLD 1 u37
2 979-0548-U40 | KIT,SOFTWARE,EEPROM,U40,DUC 1 u40
...... 3 229-9356 2048-BIT SERIAL EEPROM 1 u40
i 919-0549 PCB, ASSY, STATION INTERFACE, FM-IBOC | 1
& AM-IBOC, DSG(SBCM)
2 007-0020-006 | CAP,20pF,5%,50v,SMD,0603 2 C26, C27
2 007-1044-025 | CAP,CER,100 NFD,10%,25V,1206,SMD 13 C7, C8, C11, C13,
C17, C18, C22, C23,
C25, C30, C31, C33,
C34
2 007-4744-050 | CAP, CER, .47UF, 50V, -20% TO +80% 3 C28, C29, C32
2 070-0010 Cap,Lytic 10uF 16V SMD 2 C2, C35
2 104-0039 RESISTOR,390hm,5%,.1W,SMD,0603 1 R6
2 104-0330 resistor,3320hm,1/8W,1%,SMD, 1206 4 R20, R21, R22, R23
2 104-1802 RESISTOR,1.82Kohm1/16W,1%,SMD,0603 4 R24, R25, R27, R28
2 104-4701 RES,CHIP,4.75KOHM,1%,1/16W,0603,SMD 1 R18
2 104-4701-001 | RES,CHIP,4.75KOHM,1%,1/8W,1206,SMD 1 R32
.2 229-0705 IC, MAX705CSA Microprocessor Supervisor 1 us

SMD
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2 229-3221 IC,RS 232 TRANSCEIVER +3V TO +5V 1uA 1 u24
SUPPLY-CURRENT
2 320-1371 LED,LNJ306G5TRW GREEN SMD 2 D1, D2
2 340-0004 SW,JUMPER PROGRAMMABLE 5 P3, P89, P90, P94,
P95
2 390-2000 XTAL,20MHz, CYL XTAL CA-301 Type 1 Y1
2 417-0003 CONN,HEADER 3 PIN 1 J3
2 417-0173 CONN,PCB,40-PIN,609-4037 1 J135
i 417-1050 .100,10 pin double row terminal strip" 3 J113,J115, J116
2 417-2524 SHROUDED HEADER 24 POS STRAIGHT 1 JP1
2 417-4004 CONN,HEADER,2 PIN 5 J89, J90, J94, J95,
J130
w2 417-5163 Mod Jack 6-6 low profile w/stops 1 J8
2 418-1001-001 | CONN, MALE, 10 PIN, LONG LATCH, PCBMT | 1 J133
2 418-1003 CONN,PCB 10PIN(DUAL 5) 1 J2
2 453-0000 BRACKET,PC PCB,KEYSTONE 9203 1
2 500-210 Screw,SEMS 4-40x1/4 Phil Pan Head MS Blk 2
Zinc(external lock)
2 519-0549 PCB, MACH, STATION INTERFACE, FM-IBOC | 1
& AM-IBOC, DSG
.2 979-0549-U11 | KIT,SOFTWARE,CPLD,U11,SIC 1 U1l
...... 3 229-4192 HIGH PERFORMANCE E*CMOS 1 U1l
.2 979-0549-U4 KIT,SOFTWARE,EEPROM,U4,SIC 1 U4
...... 3 229-0877 IC,EEPROM MCU LDS 20MHz 8K Flash TQFP | 1 U4
SMD
i 919-0551 PCB, ASSY, XLR-BNC I/O INTERFACE,FM & | 1
AM-IBOC, DSG(SBCM)
.2 007-0047 CAP,4.7uF,16v,20%,SMD,3216/Y 1 C10
2 007-1044 CAP,CER,0.1uF,50V,10%,SMD  note 9 C1, C2, C3, C4, C5,
C6, C7,C8, C9
2 104-0020 RES,200hm,.25W,1%, SMD, 1210 1 R11
2 104-0036 RES,35.70hm,. 25W, 1%, SMD, 1210 3 R9, R16, R17
2 104-0051-063 | RES,51.10hm,.25W,1%,SMD,1210 1 R6
2 104-0103 RES,10Kohm,.1W,1%, SMD, 0603 1 R12
2 104-0122 res,1.2Kohm,.1W,5%, SMD, 0603 1 R2
2 104-0165 RES,16.50hm,. 25W, 1%, SMD, 1210 1 R18
2 104-0200 RES,2000hm,.1W,5%, SMD, 0603 1 R1
2 104-0242 RES,2.4Kohm,.1W,5%,SMD,0603 1 R13
2 104-0303 RES,30.1Kohm,.1W,1%,SMD,0603 4 R4, R5, R7, R8
2 104-0390 RES,3900hm,.25W,5%,SMD, 1206 1 R14
2 104-0620 RES,6200hm,.1W,5%,SMD,0603 1 R3
2 216-0111 IC,Closed loop buffer, Ultra high slew rate, 8 3 U1, U2, U3
pin SMD
2 227-1128 IC,VR,8V,LOW DROPOUT,SOT23-5L,SMD 1 U4
2 320-0603 LED GREEN SMD 1 D1
2 340-0004 SW,JUMPER PROGRAMMABLE 16 P5A, P5B, P6A, P6B,
P7A, P7B, P8A, P8B,
P9A, P9B, P10A,
P10B, P11A, P11B,
P12A, P12B
.2 367-1128 XFMR, 5MHz-120MHz SMD 1 T1
.2 411-0103 Chip,EMI Filter,10,000pF 50V 20% SMD 1 L1
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2 411-0222 Chip EMI Filter, 2200pF 50V 20% SMD 8 L2, L3, L4, L5, L6,
L7,L8,L9
2 417-0037 BNC,R ANGLE PC MT 227161-1 AMP 5 Ji1, 32,33, 34,35
(NOTE)
2 417-1701 STRAIGHT JACK RECEPTACLE,SMB PCB 1 J11
MOUNT 50 OHM
2 417-2284 CONN MCX RIGHT ANGLE JACK 50 OHM 6 Jé, J7, J8, J9, J10,
PCB MOUNT J12
2 417-2600 CONN,HEADER,26PIN 2 JP5, JP6, JP7, JPS,
JP9, JP10, JP11,
JP12
.2 417-2838 HEADER 4-PIN .100 R.ANGLE LOCKING" 1 JP3
2 417-4209 CONN,DUAL-PORT D-SUB,9-PIN,MALE,PCB | 1 P1
MOUNT
2 418-0058 RECEPTACLE XLR FEMALE RT. ANGLE PCB | 4 JR1, JR2, JR7, JR8
MOUNT
2 418-0059 RECEPTACLE XLR MALE RT. ANGLE PCB 4 JR3, JR4, JR5, JR6
MOUNT
2 418-1003 CONN,PCB 10PIN(DUAL 5) 2 JP1, JP2
2 519-0551 PCB, MACH, XLR-BNC I/O INTERFACE, FM- 1
IBOC & AM-IBOC, DSG
i 919-0552 PCB, ASSY, RJ-45/USB/DB-9 1/O 1
INTERFACE, FM&AM-IBOC,DSG
2 417-0318 CONN,USB TYPE A DOUBLE PCB MOUNT 1 JP13
2 417-0319 Conn,USB Type B Single Right Angle PCB 2 JP14, JP15
Mount
2 417-6466 CONN,RJ-11 JACK SINGLE PORT 6-PIN 2 JP11, JP12
SHIELD PCB MOUNT
w2 417-7187 CONN,RJ-45 JACK 4-PORT 8-PIN SHIELDED | 1 P1
PCB MOUNT
2 417-7188 CONN,RJ-45 JACK SINGLE PORT 8-PIN 6 P2, P3, P4, P5, P6,
SHIELDED PCB MOUNT pP7
.2 418-1003 CONN,PCB 10PIN(DUAL 5) 1 JP1
2 519-0552 PCB,MACH,RJ-45/USB/DB-9 I/0 1
INTERFACE,FM-IBOC & AM-IBOC,DSG
i 919-0553 PCB,ASSY, TERMINAL STRIP I/O 1
INTERFACE,FM & AM-IBOC,DSG(SBCM)
.2 007-1044 CAP,CER,0.1uF,50V,10%,SMD  note 3 C13, C14, C15
2 063-1074 CAP,TANT,10UF,25V,20% 6 C7, C8, C9, C10,
C11,Ci12
2 101-0390 RES, 3900hm, 1W, 5%, SMD, 2512 2 R10, R11
2 104-3301 RES,CHIP,3.32Kohm,1%,1/16W,0603,SMD 2 R12, R13
2 204-0052 Silicon Rectifier 2A 50V SMD 12 D1, D2, D3, D4, D5,
D6, D7, D8, D9, D10,
D11, D12
2 204-0718 Diode Network Schottky Barrier Diodes 5 DN1, DN2, DN3,
DN4, DN5
.2 216-0621 Multi-Channel Phototransistor Optocoupler 4 U1, U2, U3, U4
2 216-7414 IC,74AC14,HEX INVERTER,SCHMITT 3 U13, U14, U15
TRIG,S0O-14,SMD
2 226-3301 res net, 3.3Kohm, smd, 2512 2 R4, R5
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2 226-3900 res net, 390ohm, 10pin, SMD 6 R1, R2, R3, R6, R7,
R14
2 270-4111 IC,DUAL,SOLID STATE RELAY,8-PIN,DIP 8 U5, U6, U7, U8, U9,
U10, Ul1, U12
2 411-0223 EMI FILTER, 1000pF, SMD 6 C1, C2,C3, C4,C5,
C6
.2 417-0173 CONN,PCB,40-PIN,609-4037 1 JP5
2 417-1550-008 | CONN,HEADER,RT.ANGLE,8-PIN,3.81MM 8 JP1, JP2, JP3, PJ4,
SPACING,PCB MOUNT JP6, JP7, JP8, JP9
2 519-0553 PCB,MACH,TERMINAL STRIP I/O 1
INTERFACE,FM-IBOC & AM-IBOC DSG
.2 540-0505 1.5W Modular DC/DC Converter 2 U1l7, Uis
2 540-1055 DC/DC Converter SMD 1 Ul6
W1 919-0557-001 | ASSY, PCB, FRONT PANEL LED, FM-IBOC & | 1
AM-IBOC, DSG
2 103-4993 RES,499 OHM,1/4W,1%,METAL 2 R1, R2
2 323-9224 IND,LED,GRN,521-9270 2 LED1, LED2
2 340-0004 SW,JUMPER PROGRAMMABLE 1 P2
2 417-4004 CONN,HEADER,?2 PIN 2 J2,J3
2 418-0255 CONN,MALE,4PIN 1 J1
2 441-0009 SPR,PHENOLIC 1/4RND X 1/2 #6 2
2 519-0557 PCB, MACH, FRONT PANEL LED, DTG 1
DIGITAL EXCITER
W1 919-0558 PCB, ASSY, LCD POWER, FM-IBOC & AM- 1
IBOC, DSG
2 020-4773 CAP,LYTIC,47UF,35V,STDUP 1 C1l
2 103-4741 RES,4.75K OHM,1/4W,1%,METAL 1 R1
2 224-0200 IC, TWO TUBE DC TO AC CONVERTER, +12 | 1 Ul
VDC INPUT
2 417-0070 CONN,HEADER 4 PIN 1 J1
2 431-0280 CONN,2PIN,HV,8MM,RT ANGLE,SMD 2 J2,J3
2 519-0558 PCB, MACH, LCD POWER, FM-IBOC & AM- 1
IBOC, DSG
.1 949-0541-003 | ASSY,WIRE HARNESS,FSi/ASi,MB3 (SBCM) 1
2 402-0051 TY-RAP, W/FLAG 36
2 417-0053 SKT,CONN 641294-1 AMP 3
2 417-0138 HSNG,MOD |V 4 POS 87499-7 AMP 2
2 417-0142 PIN,.050 DIA 26-22 745254-3 5
2 417-0143 SKT,PIN .050 26-22 745253-3 7
2 417-0165 HSNG,5POS MOD IV S.ROW 87499-9 1
2 417-0224 KEYING PLUG MOD IV 87077 AMP 4
2 417-0286 PLUG,2.5 MM FEMALE 1
2 417-0323 CONNECTOR,TNC BULKHEAD,FOR 1
RG316/U COAXIAL CABLE
2 417-0402 CONN,20 PIN,DUAL ROW,MINI-FIT,FEMALE 1
2 417-0405 CONTACT, CRIMP, 18-24 AWG, FEM 20
2 417-0407 CONTACT, MALE, 18-24 AWG, CRIMP 20
2 417-0408 CONN, 20 PIN, MALE, 1
w2 417-0413 Contact FEM 22-28 AWG XHP Series 3
2 417-0414 Conn, FEM, 4 Pin 1
2 417-0415 Conn, FEM, 5 Pin 1
2 417-0900 PLUG,9 PIN STD 205204-3 AMP 1

@
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2 417-0901 RCPT,9 PIN STD 205203-3 AMP 2

2 417-1003 SKT,CONN 10PIN ANSLEY 622-1030 6

2 417-1702 RIGHT ANGLE CRIMP TYPE PLUG,SMB,50 2
OHM

2 417-2011 CONN,SOCKET,10 POS, .100 POLARIZED 1
WIREMOUNT"

2 417-2020 CONN,SOCKET,20 POS, .100 POLARIZED 1
WIREMOUNT"

2 417-2021 CONN,SOCKET,24 POS, .100 POLARIZED 1
WIREMOUNT"

2 417-2560 CONN,MINI-DIN,6-POS,SOCKET,PANEL 2
MOUNT

w2 417-2570 CONN,MINI-DIN,6-POS,IN-LINE PLUG 2

w2 417-2814 PLUG, 8 POS ETHERNET 10BaseT 6

w2 417-2815 CONN, 9-PIN, FEMALE, IDC, Dsub 2

w2 417-8030 CONN,PLUG,RT ANG,SMA,HEX CRIMP 2

w2 417-8766 CONTACT,CRIMP,MOD-IV 87809-1 8

w2 417-8980 Male Crimp Terminal 4

w2 417-8981 Male Crimp Housing 1

w2 418-0034 PLUG,BNC DUAL CRIMP 1-227079-6 1

w2 418-0240 PLUG,FEM,4PIN 1

w2 418-4001 CONN,RIBBON CBL,40COND 2

w2 600-0002 RIBBON CBL,3580-10 ALPHA 6.916

w2 600-0040 CBL,40COND,28GA,100 ANSLEY 1.333

w2 601-2209 WIRE,AWG22,19/34 WHT 48.853

w2 602-2202 WIRE,TW,AWG22,PVC INS,BLK/RED 4.562

w2 603-2200 WIRE,TW,AWG22,INS,RED-YEL-BLU 1.666

2 610-5096 CBL,6 CONDUCTOR,24 3.1
AWG,SHIELDED,PVC

w2 610-8723 CBL,SH 4 COND #22 ST 8723 BELD 5.166

2 621-1359 CBL,COAX,RG316/U,50 OHM 7.166

w2 622-1245 CBL,ETHERNET,10BASET,CAT5 5.874

.1 949-0541-300 | ASSY,CABLE,ADAPT PWR TO 959-4167-100 | 1

2 417-4303 CONN, CRIMP TERMINAL, FEMALE, 20-24 2
AWG

2 417-4364 CONN, RECEPTACLE 2 POS, HEADERS & 1
WIRE HOUSINGS

w2 418-0712 CONN, DC POWER 2.5MM ROUND W/NUT 1

w2 601-2209 WIRE,AWG22,19/34 WHT 1.167

2 611-0938 TUBE, HEAT SHINK, 3/32, BLACK" 0.083

w2 611-5000 TUB,HT SHK 1/2 0.062

.1 949-0546 ASSY,CABLE,FAN,FSIi/ASi (SBCM) 1

w2 417-8500 PLUG AND CORD ET,AM500 FAN 1

.2 417-8980 Male Crimp Terminal 2

i 417-8981 Male Crimp Housing 1

.1 949-4263-100 | VGA CABLE FOR 959-4167-100 1

.1 959-0252-001 | 3M SC4 TOUCH SCREEN CONTROLLERBD |1

.1 959-0376-001 | GPS, TIME & FREQUENCY MODULE,FSi/ASi 1

.1 959-0377-001 | MEMORY MODULE,512MB,184-PIN DDR 1
SDRAM DIMM,FSi/ASi

.1 959-0378 MODEM CARD,INTERNAL,56K,PCI,FM-IBOC | 1

& AM-IBOC DSG
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.1 959-0379 AUDIO CARD,FM-IBOC & AM-IBOC DSG 2

.1 959-0382-003 | PS,SWITCHING PFC 485W UNIV. IN, 1
FSi/ASi/XPi (NOTE)

.1 959-0383-003 | MOTHERBOARD,ATX,800MHz FSB 1
SUPPORT,FSIi/ASIi/XPi

.1 959-0384-001 | HARD DRIVE,80GB,7200 RPM,ULTRA 1
ATA/100,FSi/ASi,MB2

.1 959-0385 SERIAL PORT CARD,PCI,FM-IBOC & AM- 1
IBOC DSG

.1 959-0386 CD-ROM DRIVE,SLIM 24X,INTERNAL 1
MOUNT,BLACK,FM/AM-IBOC DSG

.1 959-0386-001 | ADAPTER,SLIMLINE CD TO 40-PIN IDE 1
CONVERTER BOARD

.1 959-0387 KIT,O0SD ROTARY 1

.1 959-4167-100 | ALR-1400 FLAT PANEL INTERFACE 1
CONTROLLER

.1 979-0542-FM4 | KIT,BINDER AND MANUAL,FSi 1

2 597-0542-002 | INSTRUCTION MANUAL, FSI 10 1
GENERATOR, FM-IBOC

.2 598-0010-001 | BINDER,1 IN, BLUE,W CD POCKET 1

.2 979-6026-433 | KIT,SOFTWARE CDROM,FSI-10,V4.3.2P1 1

...... 3 579-0007 CD-CASE CLEAR PLASTIC 1

...... 3 597-0542-006 | APPLICATION GUIDE, FSI 10 SOFTWARE 1
UPGRADE

...... 3 701-0018 ANTISTATIC BAG ZIPLOC 9X12 4M 1

...... 3 979-6026-FM9 | CDROM,FSI10,vV4.3.2p1 1

.1 979-0543 KIT,INSTALLATION,FM-IBOC,DSG 1

.2 417-0910 KIT,BACKSHELL FOR 9-PIN D CONN 1

2 418-1550-008 | CONN,PLUG,8-PIN,CAGE CLAMP,3.81MM 8
SPACING

2 420-0007 SCREW,12-24 X 3/4,NATURAL SST,TRUSS 4
HD, PHILLIPS DRIVE"

2 420-0710 SCR,10-32 X 5/8, NATURAL SST,TRUSS 4
HD,PHILLIPS DRIVE"

w2 420-4105 SCREW,4-40X.312,S.S. PH -6

w2 420-4204 SCREW,4-40X.250,PH FLH UC 6

w2 421-0002 12-24 SPEED NUT (NOTE) 4

w2 421-4008 4-40 KEP NUT -2

w2 421-8028 NUT,JAM,1/2-28 UNEF-2B 3

w2 422-6106 SCREW,SEMS 6-32 X 3/8 PAN PH. ST." 1

w2 423-4002 #4 LOCK S.S. SPLIT -6

w2 423-6006 #6 FLAT, 0.75 0.D, 0.140 1.D., 0.062 THK, SST | -2

w2 423-9002 WASH,INT TOOTH,1/2 3

w2 471-5363 FILLER,DAUGHTER CARD,PLAIN.FXi60/250 -1

2 550-112 Connector, D-Sub 9 pin male Keltron DN- 1
09PYSH-G

o2 597-0543 INSTRUCTIONS,FXi,IBOC INSTALLATION 1

o2 682-0001 CORD LINE,3 COND,DETACH 7.5FT 1

o2 682-0003 CORD,PWR EUROPEAN RIGHT ANGLE, 6' 1

o2 701-0005 ANTISTATIC ZIPLOC BAG 4X6 4MIL 1

.2 701-0007 ANTISTATIC ZIPLOC BAG 12X12 1
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2 919-0546 PCB, ASSY, IBOC DTC DIGITAL EXCITER 1
(SBCM)
...... 3 007-0183 CAP CERAMIC,0.018uF,25V,10%,SMD 1 C3
0805,X7R
...... 3 007-0823 Cap, 0.082uF,50V ceramic SMD 1 C4
...... 3 007-1024 CAP,CER,.001uF,50V,10%,SMD 2 C9, C11
...... 3 007-1034 CAP,CER,0.01uF,50V,10%,SMD 6 C1, C21, C23, C34,
C35, C36
...... 3 007-1044 CAP,CER,0.1uF,50V,10%,SMD  note 17 C13, C22, C27, C28,
C30, C31, C32, C40,
C42, C43, C45, C46,
C47, C48, C49, C50,
C51
...... 3 007-2224-500 | CAP,CER,.0022uF,50V,10%,SMD 1 C26
...... 3 007-3313 CAP,CER,330pF,50V,5%,SMD 5 C5, C6, C7, C8, C10
...... 3 007-4724 CAP,CER,0.047uF,50V,10%,SMD 1 C52
...... 3 070-1054 CAP,TANT,1uF,35V,10%,SMD 7 C2, C12, C20, C24,
C29, C41, C44
...... 3 070-1064 CAP,TANT,10uF,35V,20%,SMD 10 C14, C15, C16, C17,
C18, C19, C33, C37,
C38, C39
...... 3 102-0000 RES,CHIP,0 OHM,0805,SMD 7 R68, R72, R73, R74,
R75, R76, R77
...... 3 102-0100 RES,CHIP,10.0 OHMS,1/10W,1%,SMD 1 R15
...... 3 102-1000 RES,CHIP,100 OHMS,1/10W,1%,SMD 5 R16, R21, R58, R59,
R60
...... 3 102-1001 RES,CHIP,1.00K OHMS,1/10W,1%,SMD 14 R5, R22, R23, R24,
R33, R37, R38, R39,
R50, R57, R62, R63,
R64, R66
...... 3 102-1002 RES,CHIP,10.0K OHMS,1/10W,1%,SMD 5 R4, R7, R8, R13,
R70
...... 3 102-1003 RES,CHIP,100K OHMS,1/10W,1%,SMD 1 R71
...... 3 102-1004 RES,CHIP,1.00M OHMS,1/10W,1%,SMD 2 R2, R3
...... 3 102-1133 RES,CHIP,110 OHMS,1/10W,1%,SMD 3 R25, R40, R41
...... 3 102-1825 RES,CHIP,18.2 K OHM,1/10W,1% 1 R17
...... 3 102-2212 RES,CHIP,22.1K OHMS,1/10W,1%,SMD 1 R48
...... 3 102-2410 RES,CHIP,243 OHMS,1/10W,1%,0805,SMD 5 R20, R32, R44, R61,
R69
...... 3 102-2432 RES,CHIP, 24.3K OHM, 1%, 1/10W, 0805, 1 R11
SMD
...... 3 102-3011 RES,CHIP,3.01K OHMS,1/10W,1%,SMD 1 R26
...... 3 102-3012 RES,CHIP,30.1K,1/10W,1%,SMD 1 R9
...... 3 102-3321 RES,CHIP,3.32K OHMS,1/10W,1%,SMD 1 R6
...... 3 102-4711 RES,CHIP,475 OHMS,1/10W,1%,SMD 1 R14
...... 3 102-4755 RES,CHIP,47.5K OHM,1/10W,1% 11 R18, R27, R28, R29,
R30, R31, R42, R43,
R45, R46, R47
...... 3 102-4872 RES,CHIP,48.7K,1/10W,1%,SMD 1 R10
...... 3 102-7150 RES,CHIP,715 OHMS,1/10W,1%,SMD 1 R19
...... 3 204-0914 DIODE,SWITCHING,MMBD914LT1,SMD 2 D1, D3
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...... 3 205-0833 VARIABLE CAPACITANCE DIODE, SOT-23 1 D2
SMD
...... 3 210-3906-001 | TSTR,3906,SMD 1 Q2
...... 3 216-0634 IC, BUFFER, BUF634U, SO-8, SMD 1 Ui13
...... 3 216-3904 TSTR,MMBT3904LT1,NPN,SMD 2 Q1, Q3
...... 3 216-4013 IC,MC14013BD DUAL D FLIP FLOP,SMD 1 ui12
...... 3 216-7002 IC,MOSFET,2N7002LT1,SMD 1 Q4
...... 3 216-7414 IC,74AC14,HEX INVERTER,SCHMITT 1 U4
TRIG,S0-14,SMD
...... 3 216-9001 IC,3.3v LVDS Buffer 8 pin SOIC SMD 3 U7, Ug, U9
...... 3 220-1451 IC, CMOS PLL FREQUENCY SYNTHESIZER | 1 U3
...... 3 220-8922 IC, Dual Differential Line Driver SMT 1 U2
...... 3 224-0708 IC, MICRO SUPERVISOR, 3V, SMD 1 ui4
...... 3 224-8420 IC, SAMPLE RATE CONVERER 96 KHZ 1 Ul
...... 3 228-0161 IC,74ACT161,SYNCH. BINARY COUNTER,16- | 2 u10, U11
PIN SMD,SOIC
...... 3 231-3170 VR,LM317,SMD 1 U5
...... 3 325-0250 LED,DUAL RED/GREEN,LOW PROFILE,SMD | 2 DS1, DS2
...... 3 350-030 INDUCTOR, 3.0 - 7 UH W/SHIELD CAN 1 L1
#47271-023
...... 3 366-0011 IND,10UH,SHIELDED,SMD 7 L2, L3, L4, L5, L6,
L7,L8
...... 3 367-9370 XFMR,SMT,AES/EBU,SC937-02 3 T1,T2, T3
...... 3 413-1206 CHIP,TEST POINT,1206,SMD 10 TP1, TP2, TP3, TP4,
TP5, TP6, TP8, TP9,
TP10, TP11
...... 3 417-0262 MALE XLR, PANEL MOUNT 2 J6, J7
...... 3 417-0265 CONN,BNC,JACK,THREADED,PC EDGE 3 Ji1,J12,J13
MOUNT,LOW PROFILE
...... 3 417-0267 CONN,RJ-45,8 PIN,R.ANGLE MODULAR 1 J9
JACK,SHIELDED,LOW PROFILE
...... 3 417-0804 SOCKET,8-PIN DIP,BURNDY 1 XK6
...... 3 417-1701 STRAIGHT JACK RECEPTACLE,SMB PCB 3 Ji,J2,J3
MOUNT 50 OHM
...... 3 418-0000 CONN, HEADER, 80 POSITION, DOUBLE 1 J10
ROW, .8MM, EDGEMOUNT
...... 3 418-0051 CONN,AUDIO PC 3 PIN FEM E3FRAB 1 J4
...... 3 479-0175 SHIELD,1.5x1.75"x1.0",PC MOUNT" 1
...... 3 519-0546 PCB, MACH, IBOC DTC DIGITAL EXCITER 1
...... 3 979-0546-U6 KIT,SOFTWARE,MICRO,U6,IBOC 1 U6
........ 4 229-0519 Microprocessor 8pin DIP PIC12CE519-04/P 1 U6
2 949-0542 ASSY,CABLE,GPS DATA IN/OUT,FSi/ASi 1
(SBCM)
...... 3 402-0051 TY-RAP, W/FLAG 1
...... 3 417-0142 PIN,.050 DIA 26-22 745254-3 4
...... 3 417-0143 SKT,PIN .050 26-22 745253-3 4
...... 3 417-0900 PLUG,9 PIN STD 205204-3 AMP 1
...... 3 417-0901 RCPT,9 PIN STD 205203-3 AMP 1
...... 3 417-0910 KIT,BACKSHELL FOR 9-PIN D CONN 2
...... 3 610-8723 CBL,SH 4 COND #22 ST 8723 BELD 0.666
.2 949-0543 ASSY,CABLE,1PPS IN/OUT,FSi/ASi (SBCM) 1
...... 3 402-0051 TY-RAP, W/FLAG 1
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LEVEL PART NO. DESCRIPTION QTY REF. DES.

...... 3 418-0034 PLUG,BNC DUAL CRIMP 1-227079-6 2

...... 3 621-1359 CBL,COAX,RG316/U,50 OHM 0.333

.2 949-0545 ASSY,CABLE,IBOC CARD,FXi60/250 (SBCM) | 1

...... 3 402-0051 TY-RAP, W/FLAG 2

...... 3 417-1702 RIGHT ANGLE CRIMP TYPE PLUG,SMB,50 1
OHM

...... 3 417-1703 Straight Crimp Type Plug,SMB,50 ohm 1

...... 3 621-1359 CBL,COAX,RG316/U,50 OHM 15

.2 949-0549 ASSY,WIRE HARNESS,FXi TO FSi (SBCM) 1

...... 3 402-0051 TY-RAP, W/FLAG 30

...... 3 417-0094 CONN,BNC RG/U58 31-320 AMPH 2

...... 3 417-2814 PLUG, 8 POS ETHERNET 10BaseT 2

...... 3 418-1550-008 | CONN,PLUG,8-PIN,CAGE CLAMP,3.81MM 1
SPACING

...... 3 602-2202 WIRE,TW,AWG22,PVC INS,BLK/RED 2

...... 3 608-1800 CBL,SHLD,AES/EBU,BELDEN 1800B (N) 13.75

...... 3 611-0061 TUB,HT SHK CLEAR 3/64 1.46

...... 3 622-0050 CBL,SH,50 OHM,RG-58/CU 2.33

...... 3 622-1245 CBL,ETHERNET,10BASET,CAT5 1.66

...... 3 829-4216 PLUG,FEM XLR, ABF  (XLR-3-11C) 5

...... 3 829-4217 PLUG,MALE XLR, ABM  (XLR-3-12C) 5
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11Drawings

11.1Introduction.

The following text provides assembly drawings and schematic diagrams as indexed below for the
FSi 10, FM IBOC Digital Signal Generator.

FIGURE TITLE NUMBER

9-1 FSi 10 REAR PANEL DESCRIPTIONS 597-0541-83

9-2 FSi 10 REMOTE CONTROL INPUTS/OUTPUTS 597-0541-84

9-3 OVERALL BLOCK DIAGRAM, FSi 10 SD909-6025-MB3

9-4 SCHEMATIC DIAGRAM, DIGITAL UPCONVERTER, FM-IBOC, DSG, SD919-0548-001
MB2.5, CIRCUIT BOARD

9-5 ASSEMBLY DIAGRAM, DIGITAL UPCONVERTER, FM-IBOC, DSG, AC919-0548-001
MB2.5, CIRCUIT BOARD

9-6 SCHEMATIC DIAGRAM, DIGITAL UPCONVERTER II, (DUC II) SD919-0548-002
CIRCUIT BOARD

9-7 ASSEMBLY DIAGRAM, DIGITAL UPCONVERTER II, (DUC II) AC919-0548-002
CIRCUIT BOARD

9-8 SCHEMATIC DIAGRAM, STATION INTERFACE CIRCUIT BOARD SD919-0549

9-9 ASSEMBLY DIAGRAM, STATION INTERFACE AC919-0549
CIRCUIT BOARD

9-10 SCHEMATIC DIAGRAM, XLR-TO-BNC I/0O INTERFACE CIRCUIT SD919-0551
BOARD

9-11 ASSEMBLY DIAGRAM, XLR-TO-BNC I/O INTERFACE CIRCUIT AB919-0551
BOARD

9-12 SCHEMATIC DIAGRAM, RJ-45/USB/DB-9 1/0 INTERFACE CIRCUIT SD919-0552
BOARD

9-13 ASSEMBLY DIAGRAM, RJ-45/USB/DB-9 I/0 AC919-0552
INTERFACE CIRCUIT BOARD

9-14 SCHEMATIC DIAGRAM, TERMINAL STRIP I/O INTERFACE CIRCUIT SD919-0553
BOARD

9-15 ASSEMBLY DIAGRAM, TERMINAL STRIP I/O AC919-0553
INTERFACE CIRCUIT BOARD

9-16 SCHEMATIC DIAGRAM, FRONT PANEL LED CIRCUIT BOARD SA919-0557-001

9-17 ASSEMBLY DIAGRAM, FRONT PANEL LED CIRCUIT AA919-0557-001
CIRCUIT BOARD

9-18 SCHEMATIC DIAGRAM, LCD POWER CIRCUIT BOARD SA919-0558

9-19 ASSEMBLY DIAGRAM, LCD POWER CIRCUIT BOARD AA919-0558
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FSi, REAR-PANEL CONNECTOR DESCRIPTIONS (Sheet 1 of 2)

Function Input/Output Description Connector
1PPS OUT Output TTL level, one pulse per second signals from the |BNC

GPS. Pulse width is defaulted to 2ms.
GPS ANT IN Input Power is supplied to the antenna via the center TNC

conductor of the coaxial cable. This connection

must be made with a single cable and not through

any other devices such as an amplifier or

splitter/combiner.
GPS DATAOUT |Output RS-232. The GPS data output provides datato |DB9 Female

the ASI/FSi via the GPS DATA IN connector in

serial format at 19200 8 N 1. Upon startup, the

GPS outputs a packet of information that includes

the type and status of the device. The GPS can

then be controlled by the ASi/FSi. Once the GPS

is locked and stable, it provides timing and

position information in one second bursts.
GPS DATA IN Input RS-232 DB9 Male
1 PPS IN Input TTL level, 50 ohm BNC Female
10 MHz To FXi Output 0 dBm, 50 ohm BNC Female
AM PHASE OUT |Output 500 - 1770 kHz BNC Female

(50 Ohm) {Used On ASi-10 Only.}
10 MHZ OUT Output GPS 10MHz sine wave @ +3dBm into 50 ohms  [BNC Female
AM OUT Output IF/RF OUTPUT BNC Female
(50 Ohm) {Not Used}

IBOC DATA Input RS-232 DB9 Male
AM/EM AES IN Input AES/EBU Audio XLR Female
IBOC AES IN Input AES/EBU Audio XLR Female
AM/FM AES OUT |Output AES/EBU Audio XLR Male
IBOC MONITOR |Output AES/EBU Audio XLR Male
IBOC/AM Output Balanced Analog Audio, 600 ohm, Pin 5+ 4 - RJ45 Female
MAG OUT
PHASE Output RS422, 100 ohm RJ45 Female
LVDS TO IBOC Output LVDS, IEEE1596.3 BaseBand Digital I/Q data, RJ45 Female
DATA 100 ohm

Pin 1=FS+, 2=FS-,

4=CLK+, 5=CLK-

7=Data+, 8=Data -
1/Q Output BaseBand Analog 1/Q, 100 ohm RJ45 Female

Pin 5=I+, 4=I-, 3=Q+, 6=0Q-
SPARE 2 Input/Output  [Not Connected. RJ45 Female
ETHERNET Input/Output 100 MHz Network Connection. RJ45 Female
MODEM Input/Output  [Two Wire Telephony connection. RJ11 Female
USB Input/Output USB. Dual USB Female
MOUSE Input PS2 Compatible. PS2
KEYBOARD Input PS2 Compatible. PS2
AC POWER Input 115VAC @ 13 Amps or 230VAC @ 8 Amps IEC, AC input
INPUTS 1 THRU |Input Static Input "+", 390 ohm pullup to 5V, All "-" tied |Phoenix, 8 pin
14 together. Female
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FSi, REAR-PANEL CONNECTOR DESCRIPTIONS (Sheet 2 of 2)

INPUT15 Input Static Input "+", 390 ohm pullup to 5V, All "-" tied |Phoenix, 8 pin
together. Female
Short + to — for 3 seconds for system reset.
INPUT 16 Input Static Input "+", 390 ohm pullup to 5V, All "-" tied |Phoenix, 8 pin
together. Female
Short + to — for 3 sec’s for a system power down,
repeat for a power up.
OUTPUT 1 THRU [Output Static Output "+", 390 ohm pullup to 5V, All "-" Phoenix, 8 pin
12 tied together. Female
OUTPUT 13 AND [Output Bypass A. Static Outputs S.S. relay from + to -. Phoenix, 8 pin
14 Connected to AUDIO BYPASS. Female
OUTPUT 15 AND [Output Static Outputs, S.S. relay from + to -. Phoenix, 8 pin
16 Female
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FSi, REMOTE CONTROL INPUTS/OUTPUTS,

597-0541-84.

FSi REMOTE CONTROL INPUTS

INPUT # INPUT NAME SIGNALING METHOD

1 Digital Carrier On high-to-low/negative edge

2 Digital Carrier Off high-to-low/negative edge

3 Audio Ramp Up To Delay high-to-low/negative edge

4 Audio Ramp Down From Delay high-to-low/negative edge

5 Audio Delay Increase high-to-low/negative edge

6 Audio Delay Decrease high-to-low/negative edge

7 Audio-A Bypass On high-to-low/negative edge

8 Audio-A Bypass Off high-to-low/negative edge

9 Audio-B Bypass On high-to-low/negative edge

10 Audio-B Bypass Off high-to-low/negative edge

11 Day high-to-low/negative edge

12 Night high-to-low/negative edge

13

14 System Shutdown high-to-low/negative edge

15 System Power On/Off Toggle hold low for at least 2 seconds, then high
16 System Reset hold low for at least 2 seconds, then high

Note:  ”Low” or "Low Voltage” refers to a nominal TTL low logic level (0 volts).
”High” or "High Voltage” refers to a nominal TTL high logic level (+5 volts).

FSi REMOTE CONTROL OUTPUTS

OUTPUT # |OUTPUT NAME

LOW VOLTAGE
OR
CLOSED RELAY

HIGH VOLTAGE
OR
OPEN RELAY

1 Digital Carrier On/Off Status Digital Carrier Off Digital Carrier On
2 Audio Ramp Up/Down Status | Ramping Not Done Ramping Done
3 Audio Delay In/Decrease In/Decrease Not Done | In/Decrease Done
Status
4 Audio-A Bypass Status Audio-A Bypass Off Audio-A Bypass On
5 Audio-B Bypass Status Audio-B Bypass Off Audio-B Bypass On
6 Day/Night Status Night Day
7 System Shutdown Status Shutdown Not Done Shutdown Done
8 System Operational Status System Not Operational | System Operational
9 System Alarm Status No System Alarm System Alarm
10
11
12
13 Audio-A Bypass Status (relay) | Audio-A Bypass Off Audio-A Bypass On
14 Audio-B Bypass Status (relay) | Audio-B Bypass Off Audio-B Bypass On
15
16 System Operational Status System Operational System Not
(relay) Operational

Note:  ”Low” or "Low Voltage” refers to a nominal TTL low logic level (0 volts).
”High” or "High Voltage” refers to a nominal TTL high logic level (+5 volts).
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REUISIONS
REV | DATE DESCRIPTION | oRAFTER | APPROVED ECN
A 15-30-02 T MODEL RELEASE okt T bwk -
B 10-1-02 ADDED 453-0000 & 2 500-210 & CHGD R199 TO A 198-0203 KT DWK 10797
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G 11-3-05 CHG'D D1-D12 TO P/N 320-1371 ELP DWK 11346
453-0000 SEE NOTE 2 SEE NOTE 1 NOTES:
MOUNT WITH (2) 500-210 / /7 10101 1) INSTALL 979-0548-U25 VER 1.0
D4 DS 012 D9 D& D8 D7 DL D2 D11 03010 N o 2) INSTALL 979-0548—U37 VER 1.0
NRRAARERRANY [ \:ﬁj
P S l / ‘ l 3) INSTALL 979-0548-U40 VER 1.0
| B | ! .- 4) ADD LABELS TO U25, U37 & U40 WITH
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REV | DATE DESCRIPTION | orAFTER | APPROVED | ECN
A T5-30-02T MODEL RELEASE Tkt T pwk ===
B 10-1-02 ADDED 453-0000 & 2 500-210 & CHGD R199 TO A 198-0203 KT DWK 10797
C 11-7-02 ADDED SOFTWARE NUMBERS KT DWK 10822
D  6-2-03 ADDED SHEET & 919-0548-001: INDICATED PARTS NOT STUFFED KT DWK 10988
F 2-20-04 MARKED R53,R56,R177,R195,R196,R200,U74 NOT STUFFED KT 11089
G 11-3-05 CHG'D D1-D12 TO P/N 320-1371 ELP DWK 11346
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2 3 4
REUISIONS
REV | DATE DESCRIPTION | oRAFTER | APPROVED ECN

A 1'5-31-021 MODEL RELEASE kT owk —
B 10-1-02 ADDED 453-0000 & 2 500-210 KT DWK 10797
c 10-29-02 ADDED P3,P89,P90,P94 & P95 KT DWK 10809
p 11-8-02 ADDED SOFTWARE NOTES KT DWK 10823
E 2-3-03 ADDED NOTE TO REMOVE PIN 2 OF J133 KT DWK 10895
F 2-9-05 CHGD TAB & J133, MOVED JP1 KT 11250
G 8-10-05 ADDED JUMPER TABLE & ADDED NOTES TO P3

453-0000
MOUNT WITH (2) 500210
O O g OPTON . REAvT g 919-0549 REV F
SERIAL PORT feldennmn292% 20 nnm . F
=

]

533

NOTES:

. o gz corn2E2 %0 arng 1) INSTALL 979-0549-U4 VER 1.0
T farEr, | 2) INSTALL 979-0549-U11 VER 1.0
LU U g . 3) ADD LABELS TO U4 & U11 INDICATING
o1 8328 U# AND VER#.
U s s A%A
] i Er
o 328
niaTal 0o 72
LILILE n
o N
2y A ovoow | — REMOVE PIN 2 OF J133 JLIMPER TARLE
3 L geee e PRIOR TO INSTALLATION oy AL CPERATON | TEST PLPOSES ONLY
rrevics e B3 |:I ...I . o 3 Bt =3
L R e 2 neser 1old ] s 5 Po0 INSTALLED NA
n2s [ PR ™ H, ot Po4. INSTALLED N/A
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