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iBiquity Digital Radio Test Bed Characterization  
Observer Report 
Thomas B. Keller 

September 25, 2003 (revised 11/10/03) 
 
 
Test Bed 
 
The ATTC digital radio test bed was moved from the ATTC laboratories to the iBiquity facility in 
Columbia, Maryland.  A block diagram is included with this report as Attachment 1.  iBiquity engineers 
reassembled the test bed with the assistance of Sean Wallace, the engineer that designed and operated the 
test bed at ATTC.  An outline of these tests was supplied to iBiquity prior to the laboratory 
characterization tests.  The FM tests did not include the use of multipath simulators or analog subcarrier 
generators. 
 
Results 
 
The objective was to measure the performance of the test bed at iBiquity after the move.  The results of 
these tests listed in this report shows at the time of the characterization tests the test bed was operating at 
a level equal to the performance level at ATTC. 
 
Laboratory RF Environment (FM) and Desired Frequency Selection 
 
An RF spectrum analyzer plot was made showing the relative levels of FM signals from 88 to 108 MHz, 
Figure 1.  The plot was made using a vertical antenna located within the test laboratory.  The vertical 
markers on the plot show the spectrum around the desired channel frequency, 96.9 MHz.  Potential 
interference maps for 96.9 MHz were made by iBiquity, Figure 2.  This data and the spectrum analyzer 
plots were used in selecting the desired frequency for the laboratory test bed.  
 
FM Analog Transmitter Performance 
 
All transmitter tests were conducted end-to-end including audio processors. 
 
An iBiquity Gen. 2 analog exciter is used for the desired channel analog transmitter. 
Gen. 1 analog exciters are used for the two undesired channel transmitters. 
 
All three transmitters were calibrated at 100% modulation, using the Bessel Null method. 
 
The RF signal level was set for –47dBm (strong) for transmitter performance measurements. 
 
THD and stereo separation was measured using the Belar RFA-4/FMMA-1/FMSA-1 demodulation 
system for each analog transmitter, Table 1.  The THD was less than 0.1%, and separation better than 50 
dB for all transmitters.  The audio processor causes the higher THD and lower separation for the desired 
channel. 
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Table 1. 
FM Analog Transmitter Performance 

Transmitter THD %  Stereo Sep dB 
Desired 0.065% 50.2 dB 
Undesired 0.027% 63.3 dB 
Undesired 0.027% 63.0 dB 

 
Audio frequency response plots were made for each transmitter.  The audio processor causes the 
frequency response variations for the desired transmitter.   The Figures 3 through 5 are audio frequency 
response plots for each transmitter.  Belar demodulator was used for these tests. 
 
Out of channel transmitter performance was measured using a spectrum analyzer. Two plots were made 
for each transmitter with a 1.0 MHz span and 50.0 MHz span.  The center frequency for each plot is 96.9 
MHz.  No out of band signals were observed.  See figures 6 through 11.  Note that because it was difficult 
to turn off the stereo pilot in the undesired exciters the pilot was transmitted for these measurements (this 
does not obscure out-of-band performance). 
 
FM Test Bed Shielding Integrity 
 
RF Leakage of the desired channel was measured by operating on the desired frequency 96.9 MHz at a 
level of –47dBm (strong) at each compatibility receiver’s input.  The transmitter was modulated with a 
1,000 Hz tone set for 100% modulation. A portable FM receiver was used to detect radiation from the test 
bed.  The portable radio test found a defective RF coaxial cable or connector.  The problem was 
corrected. 
 
FM Test Bed Shielding from Strong Signals was checked with all test bed transmitters turned off, and 
each of the five receivers was tuned to each channel between the 5th lower adjacent channel to the 5th 
upper adjacent channel.  Each receiver’s audio was monitored on headphones for possible pickup from 
local radio stations.  No signals were heard. 
 
FM Analog Receiver Path Test  
 
The four consumer receivers listed in Table 2 were used for test bed characterization. These are the same 
receivers used for the NRSC tests.  These receivers were previously modified for 50 ohm coaxial cable 
input. 
 

Table 2. 
Consumer Receivers 

Make Type Model Serial number 
Delphi Auto 09394139 89DDSTM103490265 
Pioneer Auto KEH-1900 UHHI086599UC 
Technics Hi-Fi SA-EX110P-K GX9DA84758 
Sony Portable CFD-S22 0433905 

 
Each receiver was tested in its assigned RF shielded box. 
FM Receiver S/N and THD Tests 
  
The Gen. 1 analog transmitter was used for the receiver tests. 
All analog tests were conducted in stereo (pilot on). 
The receiver test was conducted at a moderate signal level of –62dBm. 
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The four receivers listed in Table 2 were used to characterize the analog portion of the test bed. 
The Sony CFD-S22 portable radio was operated on battery power. 
The auto radio’s volume controls were set for flat frequency response. 
The audio processors were set in bypass. 
RMS and WQP S/N measurements were made for each receiver.  The results are shown in Table 3. 
 

Table 3 
Signal-to-Noise & THD 

Make Model WQP dB RMS dB THD 
Delphi 09394139 54.8 65.5 0.4% 
Pioneer KEH-1900 54 64.9 0.34% 
Technics SA-EX110P-K 54.8 65 0.4% 
Sony CFD-S22 47.5 59 0.27% 

 
Audio frequency response for each receiver was plotted.  The frequency response for the left and right 
channels is shown in Figures 12 through 15. 
 
Quiet channel audio quality was monitored with no pilot and no program channel modulation.  The test 
staff monitored each receiver’s audio output for possible interference.  This test was conducted with a 
signal level of –77 dBm.  No incidental audio was heard. 
 
FM IBOC Digital Test Bed Performance 
 
The NRSC objective AWGN system performance test B.1 was used for the digital test bed 
characterization.  Details of the test (done previously under the NRSC’s Gen 2 testing of FM IBOC) and 
results are in ATTC Document #02-10 April 2002, Gen. 2 Tests. 
 
Test B.1 adds noise to the signal in 0.5 dB steps.  At each noise level the BLER test is repeated three 
times.  Figure 16 shows the results of the test.  These results are 1.0 dB better than what were obtained 
during the Gen. 2 tests at ATTC. 
 
The digital tests were conducted using Gen. 2 transmitter and receiver system. 
 
Because of the inherent sensitivity of the analog FM stereo receivers to interference, the RF performance 
of the test bed was measured using FM stereo. 
 
AM Analog 
 
The four consumer receivers listed in Table 4 were used for the AM test bed characterization tests. These 
receivers have been modified for AM RF signal input using a 50 ohm coaxial cable. Because portable 
radio AM antenna input modification is different than the FM a second similar model portable radio was 
used for the AM tests. 
 

Table 4. 
Consumer Receivers 

Make Type Model Serial number 
Delphi Auto 09394139 89DDSTM103490265 
Pioneer Auto KEH-1900 UHHI086599UC 
Technics Hi-Fi SA-EX110P-K GX9DA84758 
Sony Portable CFD-S22 0005122 
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RF Environment 
 
RF interference maps were made by iBiquity showing potential interference to the desired AM test bed 
frequency, 1070 kHz, Figure 17. 
 
AM Analog Transmitter Performance 
 
All transmitter tests were conducted with the 5.0 kHz filter in and out. 
 
Gen. 2 analog transmitter was used for the desired channel. Gen. 1 analog transmitters were used for the 
undesired channels. 
 
Each transmitter was calibrated at 96% modulation. 
 
The RF signal level will be set for strong –47 dBm. 
 
THD was measured using the Belar AM Mod Analyzer for each analog transmitter, Table 5.  The THD 
was less than 1.0 %. 
 

Table 5. 
Analog Transmitters 

 THD  
Desired 1 0.78% 
Undesired 1 0.72% 
Transmitter 3 0.71% 

 
Audio frequency response plots were made for each transmitter with the 5.0 kHz filter on and off.  The 
Figures 18 through 23 are audio frequency response plots for each transmitter.  The Belar AM Mod 
Analyzer was used for these tests. 
   
AM Test Bed Shielding Integrity 
 
RF Leakage of the desired channel was measured by operating on the desired frequency, 1070 kHz, with 
a power level of –47dBm at the test receiver’s input terminal.  The transmitter was modulated with a 
1,000 Hz tone set for 90 % modulation. A portable AM receiver was used to detect radiation from the test 
bed.  No leakage was found. 
 
AM Test Bed Shielding from Strong Signals was checked with all test bed transmitters turned off, and 
each of the five receivers was tuned to each channel between 5th lower adjacent to the 5th upper adjacent 
channel.  Each receiver’s audio was monitored on headphones for possible pickup from local radio 
stations.  No signals were heard. 
 
AM Analog Receiver Path Test 
 
The desired Gen 2 transmitter was used for these tests without processor. 
The receiver signal levels are shown in Table 6.  
The Sony CFD-S22 portable radio was operated on battery power. 
The auto radio’s volume controls were set for flat frequency response. 
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The audio processors were set in bypass. 
Only RMS noise measurements were made for AM. 
 

Table 6 
AM Receiver Noise Measurements 

Make Model S/N Signal Level1 
Delphi 09394139 51.5 dB -62 dBm 
Pioneer KEH-1900 52.0 dB -62 dBm 
Technics SA-EX110P-K 50.5 dB -69 dBm 
Sony CFD-S22 63.1 dB -70 dBm 

 
Audio frequency response for each receiver was plotted.  The plots were made with the transmitter 5 kHz 
filter in and out of the circuit.  See Figures 24 through 31 for these plots. 
 
Quiet channel audio quality was monitored with no program channel modulation.  The test staff 
monitored each receiver’s output for possible interference.  No incidental audio was heard. 
 
AM IBOC Digital Test Bed Performance 
 
The RF performance of the AM test bed was made using the analog signal.  The NRSC objective AWGN 
system performance test B.1 was used for the digital test bed characterization.  The test procedure is 
described in ATTC Document No. 01-23 December 2001, Laboratory test Procedures AM Band, 4.1 
Objective Performance with AWGN. 
 
The iBiquity Gen. 2 system has improved since the NRSC tests at ATTC.  Identical equipment was not 
available for the test bed characterization. 
 
Test B.1 adds noise to the signal in 1.0 dB steps.  At each noise level the BLER test is repeated three 
times.  Figure 32 shows the results of this test.  These results are 1 dB better (for core) than those obtained 
during Gen2 testing at ATTC and 2.0 dB better (for enhanced).  The performance shown in Figure 32 is 3 
dB better than the data obtained at ATTC on the Gen 1 system. 

                                                 
1 These signal levels were agreed to during AM compatibility testing done at Xetron and were selected with antenna 
coupling issues in mind. 















TITLE

DAB TEST BED
AM & FM

SHEET #

1 OF 2
DATE

07/14/03
DRAWN BY

Sean Wallace

SHEET SIZE

11x17

ADVANCED TELEVISION
TECHNOLOGY CENTER

REVISION

2.35

LAYER

All Layers
FULL FILENAME

Z:\USADR\CD BURN --- TEST BED INFO\DIAGRAMS\TESTBED-
REV2.35.VSD

Artel 16x16 Router; 3 Layer

Router

A
N

A
LO

G
 IN

P
U

T
S

RS-422
L

R
0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

A
E

S
 IN

P
U

T
S

A
N

A
LO

G
 O

U
T

P
U

T
S

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

A
E

S
 O

U
T

P
U

T
S

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R
0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

L

R

RS-232

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

PP

Left
Right

AES
Denon DN-961FA

CD Player
RS-422

Left
Right
AES

Marantz CD-R

CD-R
Remote
Left
Right
AES

Left
Right

Crown D-75

Amplifier

Left
Right

Left
Right

Acoustech Speaker

Rack Spkr

Left
Right

Tektronix 760

X-Y Scope

Left
Right

Left
Right

McCurdy Audio Test Set

VU Meter

Left
Right

CRL SCA-300B; 67kHz

67kHz SCA

Remote

Audio In 67kHz

CRL SCA-300B; 92kHz

92kHz SCA

Remote

Audio In 92kHz

CRL SC100; 57kHz

57kHz RBDS
Remote

Pilot Ref.
57kHz
RBDS

Left
Right

AES
Cutting Edge Omnia

FM Proc
AES Sync
Left
Right
AES

Comp1
19k Ref

Left
Right

AES
Denon DN-961FA

CD Player
RS-422

Left
Right

AES
Denon DN-961FA

CD Player
RS-422

CRL SCA-300B; 67kHz

67kHz SCA

Remote

Audio In 67kHz

CRL SCA-300B; 92kHz

92kHz SCA

Remote

Audio In 92kHz

CRL SC100; 57kHz

57kHz RBDS
Remote

Pilot Ref.
57kHz
RBDS

CRL SC100; 57kHz

57kHz RBDS
Remote

Pilot Ref.
57kHz
RBDS

To Rtr Ins 12-15

To Rtr Ins 12-15

From DA-98

From DA-98

To Rtr In 10
Silence

PP

PP

Screen Cage 4

Screen Cage 3

Screen Cage 2

Screen Cage 1

Automation Control Computer

Automation
Computer

Com 1
Com 2
Com 5
Com 6
Com 7
Com 8
Com 9

Com 10
Com 11
Com 12
Com 13
Com 14
Com 15
Com 16
Com 17
Com 18

GPIB

R
S

-422
R

S
-232

Com 19
Com 20

Sheet 2

Sheet 2

Sheet 2

Sheet 2

Sheet 2

Out 2
AES

Orban Optimod 9200

AM Proc
Remote

Mono In
AES

Out 1 PP

PP

RBDS
67kHz
92kHz

Und. #1 Chan.
AES-A

RDS Ref.

AES-D

RBDS
67kHz
92kHz

Und. #2 Chan.
AES-A

RDS Ref.

AES-D

To Rtr In 4AES 1

NVision NV1035

A-to-D
Left
Right

Ref Loop
Ref AES 2

Screen Cage 1

From CD-R
From DAT

Sync/Silence

From A-to-D

Right
NVision NV1045

D-to-A

Loop-thru
LeftAES

Right
Left

To Rtr In 9

From D-to-A

To DA-98 TC In

To DAT TC In

67kHz
92kHz
Comp.

Desired Chan.
AES-A

RBDS

AES-D

To Router 8

AM Processor

To Router In 9

FM Processor

Left
Right
AES

Lynx One Professional PC Card

DAW
Left
Right
AES

Clock Clock

PP

PP

PP

PP

To DAW

From Rtr Out 1
From Rtr Out 7

To DAW

From Rtr Out 5

To D-to-A

From Rtr 12-15

To DA-98

From Rtr 12-15

To DA-98

RS-422
COM 5

CD 1
CD 2
CD 3
CD 4
DAT
DA-98
Router Ctl

Timecode
RBDS 1
RBDS 2
RBDS 3
FMMA-1
FMSA-1
SCMA-1
Scrn Cage
GPIB Bus NVision NV1080

Sync Gen
Word Clk Loop

AES Silence 1
AES Silence 2
AES Silence 3
AES Silence 4
AES Silence 5

Dsrd IBOC TX Clk
Sheet  2

To CD4 Clk

To Rtr In 7
To A-to-D Ref

Left
Right

AES
Denon DNC680

CD Player
RS-422

Ref ClkSync Gen

GPIB Bus

SyncGen

Linear TC
Cipher Digital 716A

Timecode
Gen

Vid Ref
RS-232 TC RS-232 COM 13

From Rtr 11
From Rtr 11

To DAT

To DAT

Sheet 2

Sheet 2

Sheet 2

PP

PP

PP

PP

To CD-R

From Rtr 10

To AP

From Rtr 3

Left
Right

AES
Orban 6200

DAB Proc
AES Sync
Left
Right
AES

Sheet 2
D IBOC TX Delay

PP

PP

PP

PP

PP

NVision NV1023

Clock DA
Word Clk Loop

Word Clk 1
Word Clk 2
Word Clk 3
Word Clk 4

To DA98/IF88 Clk
To DAT Clk

Tascam IF-88 TDIF->AES

DA98 Interface
TDIF

AES 1/2AES 1/2
AES 3/4
AES 5/6
AES 7/8

AES 3/4
AES 5/6
AES 7/8

 Clk LoopClk
Clk Thru

Tascam DA-98 Digital Recorder

DA-98

A
na

lo
g 

O
ut

1
2

A
na

lo
g 

In3
4
5
6
7
8

1
2
3
4
5
6
7
8

Clk  Clk Out
Clk Thru

TDIF
TC
RS-422

Clock DA
TimeCode Gen

To Rtr In 11

Clock DA
TimeCode Gen

AP System One w/ GPIB

Audio
Precision

AESAES

A (Left) A (Left)
B (Right) B (Right)

MonitorGPIB
AES Sync/Silence

Sheet 2O'Scope Ch A

Left
Right
AES

Sony PCM-7030 DAT

DAT

Left
Right
AES

Clock Clock

RS-422
TimeCode

ATTC Custom

FM TX
Interface
Relays TX Remote

ATTC Custom

FM TX
Interface
Relays TX Remote

ATTC Custom

AM/FM Proc
& SCA
Interface

Relays Proc Rem
SCA 4 Rem
SCA 3 Rem
SCA 2 Rem
SCA 1 Rem

ATTC Custom

IBOC TX
Interface

Relays TX2 Rem
TX1 Rem

ICS Electronics 4864

GPIB/Relay
Interface
GPIB Relays Out

ICS Electronics 4864

GPIB/Relay
Interface
GPIB Relays Out

ICS Electronics 4864

GPIB/Relay
Interface
GPIB Relays Out

ICS Electronics 4864

GPIB/Relay
Interface
GPIB Relays Out

GPIB Bus

GPIB Bus

GPIB Bus
GPIB Bus

SCA Gen 1
SCA Gen 2
SCA Gen 3
SCA Gen 4
AM/FM Processor

U1 IBOC TX
U2 IBOC TX

ATTC Custom

RF Relay
Interface
Relays Rly Panel

ICS Electronics 4864

GPIB/Relay
Interface
GPIB Relays OutGPIB Bus SW 1 thru SW12 Sheet 2

U1 Analog FM TX Sheet 2

U2 Analog FM TX Sheet 2

Sheet 2
Sheet 2

SCA Interface

Proc Interface

SCA Interface

Sync Gen

SCA Interface

SCA Interface

To FM Proc
To DAB Proc

Sync Gen

To AP

From Rtr 9

Sync Gen

To Audio Precision

RS-422
COM 6

RS-422
COM 7

RS-422
COM 8

RS-422  COM 9

RS-422 COM10

RS-422 COM11

RS-232 COM16

RS-232 COM15

RS-232
COM14

RS-232 COM 2

Router Mon

PP

ATTC Custom

DAB Proc
Interface
Relays Proc Rem

ICS Electronics 4864

GPIB/Relay
Interface
GPIB Relays OutGPIB Bus DAB Proc Remote Sheet 2

Rane HC-6 Headphone Console

Headphone
Amplifier
Left
Right

PP

PP

Note: 1/4" TRS barrels
installed here

dlayer
(Attachment 1)



TITLE

DAB TEST BED
AM & FM

SHEET #

2 OF 2
DATE

07/14/03
DRAWN BY

Sean Wallace

SHEET SIZE

11x17

ADVANCED TELEVISION
TECHNOLOGY CENTER

REVISION

2.35

LAYER

All Layers
FULL FILENAME

Z:\USADR\CD BURN --- TEST BED INFO\DIAGRAMS\TESTBED-
REV2.35.VSD

DESIRED CHANNEL

Harris Superciter

FM Exciter

RFComp.

SCA 1
SCA 2
SCA 3

Noise/Com MP2700

Multipath
Unit 1; Ch 1

RF OutRF In

GPIB

Noise/Com MP2700

Multipath
Unit 2; Ch 1

RF OutRF In

GPIB

Noise/Com MP2700

Multipath
Unit 2; Ch 2

RF OutRF In

GPIB

Weinschel 8310 (0-127.75dB)

Programmable
Attenuator

RF OutRF In
GPIB

Weinschel 8310 (0-127.75dB)

Programmable
Attenuator

RF OutRF In
GPIB

Weinschel 8310 (0-127.75dB)

Programmable
Attenuator

RF OutRF In
GPIB

Belar FMMA-1

FM Band
Mod Mon
RS-232
IF In Comp.2

 Comp.1
Rem. Out

Belar FMSA-1

Demod
RS-232

Comp. In
Right
 Left

AES

Belar SCMA-1

SCA Mon
RS-232

Comp In Mono

---

Spectrum
Analyzer

RF In
GPIB

HP437B

Avg. Power
Meter

RF In
GPIB

Noise/Com PNG Noise Source
AM & FM Bandpass Installed

AWGN Source

RF OutGPIB

UNDESIRED #1 CHANNEL

UNDESIRED #2 CHANNEL

NOISE AND IMPAIRMENT CHANNEL

Desired Ch.

RBDS
67kHz
92kHz
Comp.
AES-A
AES-D

Sheet 1

Sheet 1
To FM Proc

Harris Digit-CD

FM Exciter

RF

Remote

AES

RBDS
SCA 1
SCA 2 19k Ref.

Sheet 1

Undesired #2

Ref
RBDS
67kHz
92kHz
AES-A
AES-D

Harris Digit-CD

FM Exciter

RF

Remote

AES

RBDS
SCA 1
SCA 2 19k Ref.

Undesired #1

Ref
RBDS
67kHz
92kHz
AES-A
AES-D

Sheet 1

50R

PP

PP

To Router 6
Sheet 1

GPIB Bus

GPIB Bus

GPIB Bus

GPIB Bus

GPIB Bus

GPIB Bus

GPIB Bus
Transfer
Switch
SW1

1 3

2 4

Transfer
Switch
SW2

1 3

2 4

Transfer
Switch
SW3

1 3

2 4

Transfer
Switch
SW4

1 3

2 4

Transfer
Switch
SW5

1 3

2 4

Transfer
Switch
SW6

1 3

2 4

Transfer
Switch
SW7

1 3

2 4

Transfer
Switch
SW9

1 3

2 4

Transfer
Switch
SW11

1 3

2 4

Transfer
Switch
SW8

1 3

2 4

Transfer
Switch
SW10

1 3

2 4

Transfer
Switch
SW12

1 3

2 4

JFW 50R-028 BNC Mini-Circuits
ZHL-32A-S

25

Mini-Circuits
ZHL-32A-S

25

Mini-Circuits
ZHL-32A-S

25

Mini-Circuits
ZHL-32A-S

25

Mini-Circuits
ZHL-32A-S

25

Mini-Circuits
ZHL-32A-S

25

Mini-Circuits
ZMSC-4-1

Screen Cage 3

RF In
 Left

 Right

AES

Raymond EMC

Screen Cage 2

RF In
 Left

 Right

AES

Raymond EMC

Screen Cage 4

RF In
 Left

 Right

AES

Raymond EMC

Mini-Circuits
ZMSC-2-1

Mini-Circuits
ZMSC-2-1

Mini-Circuits
ZMSC-2-1

Belar RDS-1

RDS Mon
RS-232

Comp. In

RS-232
COM 18

RS-232
COM 19

RS-232
COM 17

GPIB Bus

GPIB Bus

Belar RFA-2

AM Band
DownCnvrtr

RF In 260kHz IF

Belar AMMA-1

AM Band
Mod Mon
RS-232
IF In Mono

Belar RFA-4

FM Band
DownCnvrtr
Remote
RF In 650kHz IF

RS-232
COM ??

Tektronix

Oscilloscope

Ch. B
Ch. A

iBiquity "Gen 2" EASU Accsy

EASU Accsy
10MHz

44.1k Clk
Sheet 1

To Sync Gen

iBiquity "Gen 1"

IBOC Exciter

IBOC (AES)

10sec Delay

44.1k Clk
RF

Remote

PP

PP

PP

PP

To Router 5

Screen Cage 1

RF In
 Left

 Right

AESRS-232

Raymond EMC

RS-232
COM 20 Sheet 1

PP

To Router 5
Sheet 1

PP

To Router7
Sheet 1

To Router 8
Sheet 1

PP

AP Mon

U1 TX Interface
Sheet 1

U2 TX Interface
Sheet 1

IBOC Interface
Sheet 1

iBiquity "Gen 1"

IBOC Exciter

IBOC (AES)

10sec Delay

44.1k Clk
RF

RemoteIBOC Interface
Sheet 1

Mini-Circuits
ZMSC-4-1

Mini-Circuits
ZMSC-4-1

Lorch 88-108MHz BPF

Insert for FM
Tests Only

Band Pass

RF In RF Out

5.7dB Min. Loss Pad

50-75

Connect for AM Band Tests

Lorch 88-108MHz BPF

Insert for FM
Tests Only

Band Pass

RF In RF Out

JFW 50R-028 BNC

JFW 50R-028 BNC

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

50R

JFW
50FP-017-H4 BNC

17.0dB
2 Watt!!

JFW
50FP-017-H4 BNC

17.0dB
2 Watt!!

JFW
50FP-017-H4 BNC

17.0dB
2 Watt!!

30.0dB

30.0dB

30.0dB

FM = 17.0dB
AM = 16.0dB

FM = 18.0dB
AM = 16.0dB

FM = 5.0dB
AM = 7.0dB

TP01 TP04

TP02 TP05

TP03 TP06

TP07

TP19

TP08

TP20

TP09

TP21

TP10 TP13 TP16

TP11 TP14 TP17

TP12 TP15 TP18

TP22

TP23

TP24

TP25

TP26

TP27

TP28

TP29

TP30

TP31

TP32

TP33

TP34

TP35 TP36

TP37

TP38

TP39

TP40

50-75
5.7dB Min. Loss Pad

iBiquity "Gen 2" IBOC Exciter

IBOC Exciter

Digital
Analog

Audio Delay

Analog
RF

10MHz




