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Test Equipments

Equipment Manufacturer Model Number | Serial
Number

Spectrum Analyzer Advantest R3162 110301419

TV Test Receiver Rohde & Schwarz EFA-53 100209

Network Analyzer Agilent 8753ET US39170436

Digital Power Meter Bird 5000-EX 4593

Power Sensor Bird 5011 0746

Clamp on meter Extech Instruments | MA220 05144301

Antenna Aaronia Hyperlog 4060 | 04275

RF Load (1200W) Microwave Devices | 611-11 -

RF Signal Sampler Bird 4275 -

High Pass Filter Mini-Circuits NHP-900+ V8718600825

High Pass Filter Mini-Circuits VHF-2700A+ 30823

Attenuator Mini-Circuits HAT-10 -
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Performance Specifications

POWER OUTPUT MEASUREMENT

ATSC Standard A/64, Rev. A Section 4.1.5 - The lower allowed power value
should be 95% of authorized power and the upper allowed value should be 105%
of authorized power.

Procedure: Power was measured using a precision Digital Power Meter through
a directional coupler. The Power Meter was calibrated to take into account the
loss of the cable used and the coupling factor.

Measurement:

Rated Output Power = 500  Watts

95% 100% 105%

Measured Power 475 Watts 500 Watts 525 Watts

Exhibit of Output Power:

B o

Power Meter




28 Apr 28BS BO8:15:53
CHI TRH LOG 18 de/EEF 8 dB 1:-.163226 dB 195866 8688 MHz

Cor 195 IYIHZ

CEMTER 195.888 888 MH=z SPAM ZE.888 BEE MH=z

Output Cable Loss
28 Apr 28BS O8:ld:d44
[CHI] TRH LOG 18 dBs REF B8 dB 1:-42.676 dB 195,808 BEE MH=

Cor 195 IYIHZ

Blesaib ot o b ik o =

CEMTER 195.0688 888 MH=z SPAM ZE.888 BEE MH=z

Signal Sampler Coupling Factor




Calculations:

For the Output Power
a) Loss of the output cable going into the signal sampler = -0.163 dB.
b) Coupling Factor at the midpoint of the 6MHz band = -48.670 dB.
c) Measured Output Power = 6.606 mW.

1. Total Loss of the transmission line = Output Cable Loss + Signal
Sampler Coupling Factor

Total Loss = 0.163 dB + 48.670 dB = 48.833 dB

2. Total Loss = 10 log (Poweractual /POWermeasured)
48.833 dB = 10 log (Poweractya /0.006943W)

Inv log 4.8833 = Powersctua /0.006616W
76436.36 (0.006616W) = Powersctyal

Poweracwal = Output Power = 505.07W



FREQUENCY OFFSET

ATSC Standard A/64, Rev. A Section 4.1.6 - The 8-VSB pilot should be
309.441 kHz (£ 1 kHz) above the lower edge of the channel assigned to the DTV
transmitter.

Procedure: The pilot frequency was measured by taking a sample from a
directional coupler to a TV Analyzer. The offset in the pilot frequency was
displayed on the Analyzer screen automatically.

Measurement:
192.3094406 MHz

192.3093933  MHz
-47.3 Hz

Pilot Frequency (ldeal)
Pilot Frequency (Actual)
Pilot Frequency Offset

Exhibit of Pilot Frequency Offset:

ATSC-¥SEB MEASURE

CEMTER FRER CHAMMEL | ATTEM : LOW+P

195 .00 HMH= 10 —18.5 <dBm

SET CEMTER FRE®R 195 . 0000000 MHz COMSTELL

SET PILOT FRER 192 . 2094406 MH=z DIAGRAM. . .

CALC PILOT FRE®R 192 . 2093932 MHz

FILOT FRER OFFSET -47 .32 Hz

FREGLEHCY

........ R e e | SOOMATHEE

MODULATION SVEE

MER <¢REAL ,RMS> 32.5 oB TIME

MER t¢REAL ,RMS> 2.36 X% DOMAIH. . .

EER BEFORE RS 0.0E-10 ¢1KE31-10K0O> YSEB PARA—

EER AFTER RS 0.0E-9 CAKOS-10KD) METERS . . .

SEG ERR RATIO 0O.0E-F <1KOS-10KO>

SEG ERR ~ = Qo000
....................................................................................................................... FESET EEF

TS BIT RATE 19.3932 Mbit-s
AOD. MOISE
Sall : OFF OFF

Fregquency: 195.000000 MHz Drate: Apr 29, 2009
Signal Level: -18.9 dBm Time: 13:08:43




FREQUENCY STABILITY

ATSC Standard A/64, Rev. A Section 4.1.6 / FCC 47CFR82.1055 - The output
frequency must not exceed +/- 10 KHz from the designated frequency for the

pilot.

Procedure: The pilot frequency was measured by taking a sample from a
directional coupler to a TV Analyzer. Using a “Variac”, the pilot frequency was
measured at 85%, 100%, and 115% of the nominal line. In addition, the
temperature was varied from 0°C to 50°C and the pilot frequency was measured
at 10 degree increments.

Measurement:
Line Voltage Measured
Volts (V) Percentage (%) Pilot Frequency (MHz)
104 85 192.3093587
120 (nominal) 100 192.3093933
140 115 192.3094375

Temperature (°C)

Measured Pilot Frequency (MHz)

0 192.3092481
10 192.3093595
20 192.3093758
25 192.3093933
30 192.3094156
40 192.3094296
50 192.3094442

Summary:

Pilot Frequency Deviation with respect to Line Voltage Range:

Pilot Frequency Deviation with respect to Temperature Range:

788 Hz

196.1 Hz




OUT-OF-BAND EMISSION

SIMPLE MASK

FCC 47CFR§74.794(a)(2)(i)

a) In the range between 2 the width of the Resolution Bandwidth
filter used and 500 KHz from the Band Edge:

Emissions < -46 dB
b) More than 6 MHz from the Band Edge:
Emissions <-71 dB

c) At any frequency between 500 KHz and 6 MHz from the Band
Edge:

Emissions < -[46+(|AF|*/1.44)] dB

where: AF is the frequency difference, in MHz, from the edge of the transmitter’s
Frequency Band

Procedure:

a)

b)

The emission at 500 KHz from the band edge was measured by taking
a sample from a directional coupler to a TV Analyzer. The upper and
lower shoulder attenuation was displayed on the Analyzer screen
automatically.

The harmonic emissions were measured using the spectrum
analyzer’'s channel power measurement capabilities. The difference
between the total average power of the 6 MHz band and the channel
power of each of the harmonics up to 8 GHz (spectrum analyzer’s
limitation) including all the corrections* determines if the emissions are
within the limits of the 8-VSB Mask. The same measurement applied to
spurious emissions but only those of visible amplitude with respect to
noise floor were measured (where noise floor < required).

The emissions between 500 KHz and 6 MHz from the band edge were
measured using the spectrum analyzer’'s channel power measurement
capabilities. The difference between the total average power of the 6
MHz band and the channel power of each of the 24 500 KHz sub-band
(6 MHz from upper and lower band edge into 500 KHz segments)
including all the corrections* determines if the emissions are within the
limits of the 8-VSB Mask.
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Note: *Corrections are calculations to offset the external attenuators used before the
input of the spectrum analyzer, the noise amplitude of the spectrum analyzer, the
coupling factor of the signal sampler used, and the losses introduced with the insertion of
a Band-Stop filter (when necessary) and/or a high pass filter.

Measurements:
a) Lower Shoulder = _-48.30 dB
Upper Shoulder = __-47.18 dB
b) Spurious Emissions (up to 8 GHz) < _ -83.45 dB
Harmonic Emissions (up to 8 GHz) < _ -83.45 dB
Harmonic | Frequency | Measured | Corrected* Total Harmonic
(GHz) Value Value Channel Emission (dB)
(dBm) (dBm) Power Limit | Result
(dBm)
2 0.390 -87.49 -95.44 6.74 -71 | -102.18
3 0.585 -75.63 -76.71 6.74 -71 | -83.451
4 0.585 -88.00 -102.52 6.74 -71 | -109.26
5 0.975 -87.44 -97.17 6.74 -71 | -103.91
6 1.170 -88.20 -116.10 6.74 -71 | -122.84
7 1.365 -88.12 -106.34 6.74 -71 | -113.08
8 1.560 -86.96 -94.74 6.74 -71 | -101.48
9 1.755 -87.12 -96.00 6.74 -71 | -102.74
10 1.950 -86.86 -02.88 6.74 -71 | -99.623

c) Lower adjacent Channel Measurements

Sub- | Frequency | Measured Noise Channel Emission Mask (dB)
band (MHz) Value Corrected Power
(dBm) (dBm) (dBm) Limit Result
1 191.75 -51.56 -51.56 -3.26 -46.0 -48.30
2 191.25 -59.78 -59.79 -3.26 -46.4 -56.53
3 190.75 -60.70 -60.71 -3.26 471 -57.45
4 190.25 -63.88 -63.90 -3.26 -48.1 -60.64
5 189.75 -67.36 -67.40 -3.26 -49.5 -64.14
6 189.25 -70.60 -70.68 -3.26 -51.3 -67.42
7 188.75 -73.72 -73.88 -3.26 -53.3 -70.62
8 188.25 -76.64 -76.95 -3.26 -55.8 -73.69
9 187.75 -78.43 -78.91 -3.26 -58.5 -75.65
10 187.25 -79.02 -79.58 -3.26 -61.7 -76.32
11 186.75 -79.18 -79.76 -3.26 -65.1 -76.50
12 186.25 -79.34 -79.94 -3.26 -69.0 -76.68
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Upper adjacent Channel Measurements

Sub- | Frequency | Measured Noise Channel Emission Mask (dB)
band (MHz) Value Corrected Power

(dBm) (dBm) (dBm) Limit Result

1 198.25 -50.44 -50.44 -3.26 -46.0 -47.18

2 198.75 -58.44 -58.44 -3.26 -46.4 -55.18

3 199.25 -61.18 -61.19 -3.26 471 -57.93

4 199.75 -65.85 -65.88 -3.26 -48.1 -62.62

5 200.25 -70.91 -70.99 -3.26 -49.5 -67.73

6 200.75 -75.31 -75.54 -3.26 -51.3 -72.28

7 201.25 -77.53 -77.92 -3.26 -53.3 -74.66

8 201.75 -77.95 -78.38 -3.26 -55.8 -75.12

9 202.25 -78.19 -78.65 -3.26 -58.5 -75.39

10 202.75 -78.70 -79.22 -3.26 -61.7 -75.96

11 203.25 -79.12 -79.69 -3.26 -65.1 -76.43

12 203.75 -79.23 -79.82 -3.26 -69.0 -76.56
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Exhibit of Emission Mask:

ATSCAYSE MEASURE: FREZ DOMAIN: SPECTRUM

of REW: ¥3.92 kHz .. AVG: 30-90  LvL: -12. SdBm
SAl OFF

dE

= AYERAGE CHT

—20 | | 50

—z0 .- A

AR T

—40 |-

DETECTOR
=50 |- MIN EEE MAs
—&0 | START FREQR

-4 .48 MHz
=70 |-

STOF FREQR
—20 =

E5, = s P T 4 .42 MHz
REFEREMCE: CEMTER FREGIUEHCY a00. MOISE
SHOULDER ATT tSAal OFF;FCC:S00kH=, RMS) "OFE
LOWER: #S50.3dE UPFER: #49.1dE
Frequency: 195000000 MHzZ Date: Apr 29, 20049
Signal Level: -18.5 dBm Time: 13:07:45

Upper and Lower Shoulder Attenuation

Thu 2009 Apr 30 10:11

REF -5.0 dBm DL -5.0 dBm
1048/ A_Write Smpl B_Blank Horn
Freq

Center

Stop

4
CF Step
AUTO

Ffeq Offset
OFF

=}
Channel

CENTER 195 .00 HHz SPAH 10.00 MHz A
ATT 5 dB Setting

CHANMEL POWER (RMS Detection) (100/100)
—3.26 dBm 1/2 ,more

Total Average Channel Power
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Thu 2009 Apr 30 10:14
REF -54.0 dBm DL -88.2 dBm
A_Write Smpl B_Blank Horn

Freq

Center

Stop

4
CF Step
AUTO
’ Ffeq Offset
OFF

: : i H ; ; H i : i Channel
CENTER 195 .000 MHz SPAH 2.000 MHz Setting

CHANMEL POWER (RMS Detection) (100/100) 7
—88.21 4dBm 1/2 ,more

Noise Floor Power (Input Terminated)

Thu 2009 Apr 30 13:20
REF -54.0 dBm DL -87.5 dBm MKR 386.28 MHz
A_Write Smpl B_Blank Horm =105.20 dBm

Freq

Center

Stop

4
CF Step
MHL

’ ﬁreq Offset
OFF

i i i i : i i H : = Channe |
CEMTER 390.00 HHz SPAN 10.00 MHz Setting

CHANHEL POWER (RHS Detection) (100/100) 7
—87.49 d4dBm 1/2 ,more

2" Harmonic Channel Power (worst 500 KHz segment)
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Thu 2009 Apr 30 13:28
REF -54.0 dBm DL -75.6 dBm MKR 581.28 MHz
A_Write Smpl B_Blank Horn -98.20 dBm

Freq

1
Center

Stop

4
CF Step
MHL

Ffeq Offset
OFF

: : H : : : : : : = Channel
CEMTER 585.00 HMHz SPAN 10.00 HHz Setting

CHANMEL POWER (RMS Detection) (100/100) 7
—75.63 4dBm 1/2 ,more

3'Y Harmonic Channel Power (worst 500 KHz segment)

Thu 2009 Apr 30 15:15
REF -5.0 dBm DL -50.4 dBm
A_Write Smpl B_Blank Horm

Freq
1

Center

Stop

4
CF Step
MHL

’ ﬁreq Offset
OFF

3
Channe 1

CENTER 198 .250 MHz SPaH 2.000 MHz A
ATT 5 dB Setting

CHANHEL POWER (RHS Detection) (100/100) 7
—-5P0.44 4dBm 1/2 ,more

Upper Shoulder Channel Power in a 500 KHz band (+1 Sub-band)
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Thu 2009 Apr 30 15:47
REF -5.0 dBm DL -51.6 dBm
A_Write Smpl B_Blank Horm

Freq

Center

Stop

4
CF Step
MHL

’ ﬁreq Offset
OFF

3
Channe 1

CENTER 191.750 MHz SPaH 2.000 MHz A
ATT 5 dB Setting

CHANNEL POWER (RHS Detection) (100/100) 7
—-51.56 dBm 1/2 ,more

Lower Shoulder Channel Power in a 500 KHz band (-1 Sub-band)

Thu 2009 Apr 30 15:21
REF -5.0 dBm DL -75.3 dBm
A_Write Smpl B_Blank Horm

Freq
1

Center

Stop

4
CF Step
MHL

' Freq Offset
0OFF

: : : : i : : : - Channe 1
CENTER 200.750 MHz SPaH 2.000 MHz A
ATT 5 dB Setting

CHANMEL POWER (RMS Detection) (100/100) 7
—-75.31 dBm 1/2 ,more

+6 Sub-band Channel power
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Thu 2009 Apr 30 15:55
REF -5.0 dBm DL -70.6 dBm
A_¥Write Smpl B_Blank HNorm

Freq

1
Center

Stop

4
CF Step
MHL

ﬁreq Offset
OFF

3
Channe1

CENTER 189.250 HHz SPAN 2.000 MHz A
ATT 5 dB Setting

CHAMHEL POWER (RMS Detection) (100/100) 7
—-70.60 d4dBm 1/2 ,more

-6 Sub-band Channel power

Thu 2009 Apr 30 15:28
REF -5.0 dBm DL -79.2 dBm
A_Write Smpl B_Blank Horn

Freq
1

Center

Stop

4
CF Step
MHL

’ Ffeq Offset

(R MM RPN

=}
: Channel

CENTER 203.750 MHz SPAH 2.000 MHz A
ATT 5 dB Setting

CHANMEL POWER (RMS Detection) (100/100) 7
—-79.23 4dBm 1/2 ,more

+12 Sub-band Channel power
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Thu 2009 A4pr 30 16:02
REF -5.0 dBm DL -79.3 dBm
A_Write Smpl B_Blank Horn
Freq

Center

Stop

4
CF Step
MHL

’ Ffeq Offset

it N'MWWW

Channel

CENTER 186 .250 MHz SPAH 2.000 MHz A
ATT 5 dB Setting

CHANMEL POWER (RMS Detection) (100/100) 7
=79, 34 4dBm 1/2 ,more

-12 Sub-band Channel power

18



Calculations:

Spurious Emissions: No visible spurious emission.

Harmonic Emissions: Only the 2" and 3" Harmonics are shown.

For the 2" Harmonic
a) High Pass Filter measurement:
e Measured loss of the High Pass Filter at the midpoint of the
2" Harmonic = 0.302 dB.

b) Coupling Factor measurement:
e Fundamental = -48.67 dB.
e 2" Harmonic = -48.58 dB.

b) Measurement: without the High Pass Filter:
e External Attenuator when the mixer input amplitude is set to
the analyzer’s Sweet Spot = 10 dB.
e Measured channel power of the 6 MHz band = -3.26 dBm.

c) Measurement with the High Pass Filter in the signal sample path:
e External Attenuator when the mixer input amplitude is set to
the analyzer’s Sweet Spot = 0 dB.
e Equipment noise floor power in a 500 KHz band (Input
Terminated) = -88.21 dBm.
e Measured channel power of the 2" Harmonic = _-87.49
dBm.

1. Total Channel Power (6 MHz band) = Measured channel power of the 6
MHz band + External Attenuator

Total Channel Power (6 MHz band) = -3.26 dBm + 10 dB = 6.74 dBm

2. Noise Corrected Amplitude = 10 log (1QMeasured channel power of the 2nd

Harmonic/1 0_1 ONoise Floor Power/10)

Noise Corrected Amplitude = 10 log (10-82:4210.10£821/10) = _95 642 dBm

3. Total Channel Power (2" Harmonic) = Noise Corrected Amplitude +
External Attenuator + High Pass Filter Loss at the 2" Harmonic +
(Coupling Factor of Fundamental — Coupling Factor of 2" Harmonic)

Total Channel Power (2" Harmonic) = -95.64 dBm + 0 dB + 0.302 dB
+ (-48.67 dB - -48.58 dB)
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Total Channel Power (2nd Harmonic) = -95.64 dBm+ 0 dB + 0.302 dB
+ (-0.09 dB) = -95.42 dBm

4. Emission at the 2" Harmonic = Total Channel Power (2"¢ Harmonic) -
Total Channel Power (6 MHz band)

Emission at the 2" Harmonic = -95.42 dBm — (6.74 dBm)

Emission at the 2" Harmonic = -102.16dB

Note: 'Noise Corrected Amplitude is only applicable if one or more of the signal
amplitude measured is within 10 dB of the instruments noise floor. 2If the measured
amplitude is <3 dB above the analyzer's noise floor, it is recommended that the
measured value be replaced with the instruments noise floor amplitude.

For the 3™ Harmonic
a) High Pass Filter measurement:
e Measured loss of the High Pass Filter at the midpoint of the
3" Harmonic = 0.226 dB.

b) Coupling Factor measurement:
e Fundamental = -48.67 dB.
¢ 3" Harmonic = -47.61 dB.

b) Measurement: without the High Pass Filter:
e External Attenuator when the mixer input amplitude is set to
the analyzer’s Sweet Spot = 10 dB.
e Measured channel power of the 6 MHz band = -3.26 dBm.

c) Measurement with the High Pass Filter in the signal sample path:
e External Attenuator when the mixer input amplitude is set to
the analyzer’s Sweet Spot = 0 dB.
e Equipment noise floor power in a 500 KHz band (Input
Terminated) = -88.21 dBm.
e Measured channel power of the 3™ Harmonic = -75.63 dBm.

1. Total Channel Power (6 MHz band) = Measured channel power of the 6
MHz band + External Attenuator

Total Channel Power (6 MHz band) = -3.26 dBm + 10 dB = 6.74 dBm

2. Noise Corrected Amplitude = 10 log (1QMeasured channel power of the 3rd

Harmonic/1 0_1 ONoise Floor Power/10)

Noise Corrected Amplitude = 10 log (10283/10.10£821/10) = _75 87" dBm
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3. Total Channel Power (3™ Harmonic) = Noise Corrected Amplitude +
External Attenuator + High Pass Filter Loss at the 3™ Harmonic +
(Coupling Factor of Fundamental — Coupling Factor of 3™ Harmonic)

Total Channel Power (3rd Harmonic) = -75.87 dBm + 0 dB + 0.226 dB
+ (-48.67 dB - -47.61 dB)

Total Channel Power (3" Harmonic) = -75.87 dBm + 0 dB + 0.226 dB
+ (-1.06 dB) = -76.70 dBm

4. Emission at the 3™ Harmonic = Total Channel Power (3rd Harmonic) -
Total Channel Power (6 MHz band)

Emission at the 3™ Harmonic = -76.70 dBm — (6.74 dBm)

Emission at the 3™ Harmonic = -83.44 dB

Note: 'Noise Corrected Amplitude is only applicable if one or more of the signal
amplitude measured is within 10 dB of the instruments noise floor. ?lf the measured
amplitude is <3 dB above the analyzer's noise floor, it is recommended that the
measured value be replaced with the instruments noise floor amplitude.

Adjacent Channel Emissions: Only +/-6 and +/-12 sub-bands are shown.

For -6 Sub-band:
a) Measured channel power of the 6 MHz band = -3.26 dBm.
b) External Attenuator when the mixer input amplitude is set to the
analyzer's Sweet Spot = _10 dB.
c) Equipment noise floor power in a 500 KHz band = -88.21 dBm.
d) Measured channel power of the -6 sub-band = -70.60 dBm.

1. Total Channel Power (6 MHz band) = Measured channel power of the 6
MHz band + External Attenuator

Total Channel Power (6 MHz band) = -3.26 dBm + 10 dB = 6.74 dBm

2. Noise Corrected Amplitude = 10 log (1QMeasured channel power of the +6 sub-

band/10_1 ONoise Floor Power/10)

Noise Corrected Amplitude = 10 log (10-28910.10£821/10) = _70 68" dBm

3. Total Channel Power (-6 sub-band) = Noise Corrected Amplitude +
External Attenuator

Total Channel Power (-6 sub-band) = -70.68 dBm + _10 dB = _-60.68
dBm
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4. Emission at -6 sub-band = Total Channel Power (+6 sub-band) - Total
Channel Power (6 MHz band)

Emission at -6 sub-band = -60.68 dBm — (6.74 dBm)

Emission at -6 sub-band = -67.42 dB

Note: 'Noise Corrected Amplitude is only applicable if one or more of the signal
amplitude measured is within 10 dB of the instruments noise floor. %lf the measured
amplitude is <3 dB above the analyzer's noise floor, it is recommended that the
measured value be replaced with the instruments noise floor amplitude.

For +6 Sub-band:
a) Measured channel power of the 6 MHz band = -3.26 dBm.
b) External Attenuator when the mixer input amplitude is set to the
analyzer's Sweet Spot = _10 dB.
c) Equipment noise floor power in a 500 KHz band = -88.21 dBm.
d) Measured channel power of the +6 sub-band = -75.31 dBm.

1. Total Channel Power (6 MHz band) = Measured channel power of the 6
MHz band + External Attenuator

Total Channel Power (6 MHz band) = -3.26 dBm + 10 dB = 6.74 dBm

2. Noise Corrected Amplitude = 10 log (10 Measured channel power of the -6 sub-

band/10_1 ONoise Floor Power/10)

Noise Corrected Amplitude = 10 log (10-2310.10£821/10) = _75 54" dBm

3. Total Channel Power (+6 sub-band) = Noise Corrected Amplitude +
External Attenuator

Total Channel Power (+6 sub-band) = -75.54 dBm + _10 dB = _-65.54
dBm

4. Emission at +6 sub-band = Total Channel Power (+6 sub-band) - Total
Channel Power (6 MHz band)

Emission at +6 sub-band = -65.54 dBm — (6.74 dBm)

Emission at +6 sub-band = -72.28 dB

Note: 'Noise Corrected Amplitude is only applicable if one or more of the signal
amplitude measured is within 10 dB of the instruments noise floor. %lf the measured
amplitude is <3 dB above the analyzer's noise floor, it is recommended that the
measured value be replaced with the instruments noise floor amplitude.
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For -12 Sub-band:
a) Measured channel power of the 6 MHz band = -3.26_dBm.
b) External Attenuator when the mixer input amplitude is set to the
analyzer's Sweet Spot = _10 dB.
c) Equipment noise floor power in a 500 KHz band = -88.21 dBm.
d) Measured channel power of the -12 sub-band = -79.34 dBm.

1. Total Channel Power (6 MHz band) = Measured channel power of the 6
MHz band + External Attenuator

Total Channel Power (6 MHz band) = -3.26 dBm + 10 dB = 6.74 dBm

10Measured channel power of the +12 sub-

2. Noise Corrected Amplitude = 10 log (
band/10_1 ONoise Floor Power/10)

Noise Corrected Amplitude = 10 log (102:3410.10£821/10) = _79 94" dBm

3. Total Channel Power (-12 sub-band) = Noise Corrected Amplitude +
External Attenuator

Total Channel Power (-12 sub-band) = -79.94 dBm + _10 dB = _-69.94
dBm

4. Emission at -12 sub-band = Total Channel Power (-12 sub-band) - Total
Channel Power (6 MHz band)

Emission at -12 sub-band = -69.94 dBm — (6.74 dBm)

Emission at -12 sub-band = -76.68 dB

Note: 'Noise Corrected Amplitude is only applicable if one or more of the signal
amplitude measured is within 10 dB of the instruments noise floor. 2If the measured
amplitude is <3 dB above the analyzer's noise floor, it is recommended that the
measured value be replaced with the instruments noise floor amplitude.

For +12 Sub-band:
a) Measured channel power of the 6 MHz band = -3.26 dBm.
b) External Attenuator when the mixer input amplitude is set to the
analyzer's Sweet Spot = _10 dB.
¢) Equipment noise floor power in a 500 KHz band = -88.21 dBm.
d) Measured channel power of the +12 sub-band = -79.23 dBm.

1. Total Channel Power (6 MHz band) = Measured channel power of the 6
MHz band + External Attenuator

Total Channel Power (6 MHz band) = -3.26 dBm + 10 dB = 6.74 dBm
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2. Noise Corrected Amplitude = 10 log (1QMeasured channel power of the -12 sub-
band/10_1 ONoise Floor Power/10)

Noise Corrected Amplitude = 10 log (1022/10.10£821/10) = _79 82" dBm

3. Total Channel Power (+12 sub-band) = Noise Corrected Amplitude +
External Attenuator

Total Channel Power (+12 sub-band) = -79.82 dBm + 10 dB = _-69.82
dBm

4. Emission at +12 sub-band = Total Channel Power (+12 sub-band) -
Total Channel Power (6 MHz band)

Emission at +12 sub-band = -69.82 dBm — (6.74 dBm)

Emission at +12 sub-band = -76.56 dB

Note: 'Noise Corrected Amplitude is only applicable if one or more of the signal
amplitude measured is within 10 dB of the instruments noise floor. °If the measured
amplitude is <3 dB above the analyzer’s noise floor, it is recommended that the
measured value be replaced with the instruments noise floor amplitude.
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CABINET RADIATION

FCC 47CFR82.1053 to 47CFR82.1057 - cabinet radiation should be no greater
than -16 dBm.

Procedure: The Transmitter and test equipment were configured as shown
below including the angles of measurement with respect to the transmitter
cabinet. The free space path loss, cable loss, and antenna gain characteristics
are obtained at the fundamental frequency and at each of the harmonics of the
center frequency in order to asses the level of signal radiated from the cabinet.
Radiation from the cabinet is measured at a distance of 10 meters in four
different physical rotation angles: 0, 90, 180, and 270 degrees (0 degrees being
the front of the cabinet). All spectral components above the noise floor
referenced to average power radiated from the cabinet are recorded.

Power 50 Ohm
180° Amplifier Load
270% 90°
0°(front)
. Spectrum
Analyzer
Measurement:

The maximum value at each frequency on different views was recorded while
rotating the antenna in the azimuth and turning it to vary the polarization, the
worst case observed was _ -68.56  dBm at the fourth harmonic (the “Cabinet
Radiation Test Setup Photo” shows this particular measurement).

All Cabinet Radiation measuredis  >16 dB.
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0° VIEW

Signal | Cable | Antenna Path Adjusted | Maximum
Harmonic | Frequency Level Loss Gain Loss Level Level Status
(GHz) (dBm) (dB) (dB) (dB) (dBm) (dB) P=Pass
Fc*2 0.390 -70.04 | 0.553 4.5 44.32129 | -29.6657 -16 P
Fc*3 0.585 -73.12 | 0.768 4.7 47.84312 | -29.2089 -16 P
Fc*4 0.780 -68.56 | 0.770 4.7 50.34189 | -22.1481 -16 P
Fc*5 0.975 -76.13 | 0.884 4.9 52.28009 | -27.8659 -16 P
Fc*6 1.170 -81.03 | 1.108 4.9 53.86372 | -30.9583 -16 P
Fc*7 1.365 -78.63 | 1.283 4.8 55.20265 | -26.9443 -16 P
Fc*8 1.560 -79.79 | 1.441 4.7 56.36249 | -26.6865 -16 P
Fc*9 1.755 -80.18 | 1.625 4.7 57.38554 | -25.8695 -16 P
Fc*10 1.950 -79.68 | 1.762 4.7 58.30069 | -24.3173 -16 P
90° VIEW
Signal | Cable | Antenna Path Adjusted | Maximum
Harmonic | Frequency Level Loss Gain Loss Level Level Status
(GHz) (dBm) (dB) (dB) (dB) (dBm) (dB) P=Pass
Fc*2 0.390 -71.08 | 0.553 4.5 44.32129 | -30.7057 -16 P
Fc*3 0.585 -77.25 | 0.768 4.7 47.84312 | -33.3389 -16 P
Fc*4 0.780 -76.31 0.770 4.7 50.34189 | -29.8981 -16 P
Fc*5 0.975 -79.95 | 0.884 4.9 52.28009 | -31.6859 -16 P
Fc*6 1.170 -81.14 | 1.108 4.9 53.86372 | -31.0683 -16 P
Fc*7 1.365 -80.88 | 1.283 4.8 55.20265 | -29.1943 -16 P
Fc*8 1.560 -79.96 | 1.441 4.7 56.36249 | -26.8565 -16 P
Fc*9 1.755 -80.22 | 1.625 4.7 57.38554 | -25.9095 -16 P
Fc*10 1.950 -79.78 | 1.762 4.7 58.30069 | -24.4173 -16 P
180° VIEW
Signal | Cable | Antenna Path Adjusted | Maximum
Harmonic | Frequency Level Loss Gain Loss Level Level Status
(GHz) (dBm) (dB) (dB) (dB) (dBm) (dB) P=Pass
Fc*2 0.390 -70.96 | 0.553 4.5 44.32129 | -30.5857 -16 P
Fc*3 0.585 -78.31 0.768 4.7 47.84312 | -34.3989 -16 P
Fc*4 0.780 -73.56 | 0.770 4.7 50.34189 | -27.1481 -16 P
Fc*5 0.975 -80.33 | 0.884 4.9 52.28009 | -32.0659 -16 P
Fc*6 1.170 -80.89 | 1.108 4.9 53.86372 | -30.8183 -16 P
Fc*7 1.365 -80.65 | 1.283 4.8 55.20265 | -28.9643 -16 P
Fc*8 1.560 -79.93 | 1.441 4.7 56.36249 | -26.8265 -16 P
Fc*9 1.755 -80.03 | 1.625 4.7 57.38554 | -25.7195 -16 P
Fc*10 1.950 -79.66 | 1.762 4.7 58.30069 | -24.2973 -16 P
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270° VIEW

Signal | Cable | Antenna Path Adjusted | Maximum
Harmonic | Frequency Level Loss Gain Loss Level Level Status
(GHz) (dBm) (dB) (dB) (dB) (dBm) (dB) P=Pass
Fc*2 0.390 -72.05 | 0.553 4.5 44.32129 | -31.6757 -16 P
Fc*3 0.585 -77.11 0.768 4.7 47.84312 | -33.1989 -16 P
Fc*4 0.780 -7219 | 0.770 4.7 50.34189 | -25.7781 -16 P
Fc*5 0.975 -75.67 | 0.884 4.9 52.28009 | -27.4059 -16 P
Fc*6 1.170 -80.95 | 1.108 4.9 53.86372 | -30.8783 -16 P
Fc*7 1.365 -80.87 | 1.283 4.8 55.20265 | -29.1843 -16 P
Fc*8 1.560 -79.77 | 1.441 4.7 56.36249 | -26.6665 -16 P
Fc*9 1.755 -80.16 | 1.625 4.7 57.38554 | -25.8495 -16 P
Fc*10 1.950 -79.79 | 1.762 4.7 58.30069 | -24.4273 -16 P

*Note: Signal levels are measured in 10 KHz RBW and scaled to 500 KHz bandwidth.

Calculations:
Noise Floor = -88.21 dBm

For the 4th Harmonic (.780 GHz) at 0° VIEW:
a) Signal Level = _ -68.56 dBm.
b) Cable Loss = _0.770 dB.
c) Antenna Gain = _4.70 _dB.

Path Loss (dB) = 32.5 + 20 log f (Ghz) +20 log d (m)
=32.5+2010g 0.780 + 20 log 10

=50.34 dB
Adjusted Level (dB) = Signal Level + Cable Loss — Antenna Gain + Path
Loss
=-68.56 + 0.770 — 4.70 + 50.34
=-22.14 dB
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VOLTAGE AND CURRENT MEASUREMENTS

RF Output Power = 500 Watts Digital (100%)
AC Supply Voltage = 220.0 Volts
AC Current Draw = 10.7 Amps
DC Voltage = 30.0 Volts
DC Current = 71.0 Amps
Final amplifiers Currents(total) = 56.5 Amps
Final Amplifiers Power = 1695 Watts

RF Output Power = 125 Watts Digital (25%)
AC Supply Voltage = 220.0 Volts
AC Current Draw = 4.8 Amps
DC Voltage = 30.0 Volts
DC Current = 48.7 Amps
Final amplifiers Currents(total) = 32.8 Amps
Final Amplifiers Power = 984 Watts
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Photos

Cabinet Radiation Test Setup
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