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Figure 4-1. Test Equipment Setup for RF Power Measurements

Axcera - DT830A Equipment Authorization Report Test Report
4. TEST REPORT
4.1 RF Power Measurements
Figure 4-1 shows the test equipment setup for the RF power measurements.
Directional
________________________ . Coupler
|
' Bird Model
DT830A »| Bandpass | T > 8892-300
Transmitter Filter : 50 Ohm
| Termination
|
|

The output power of the DT830A was adjusted to obtain 300 watts average RF output
as observed on the power meter. At this power level, the final

Measured Power: +14.77 dBm
Coupling Loss: -40.0 dB

Power: +54.77 dBm

Power = 300 Watts

With the power level properly set to 300 watts average, all required tests were
performed and recorded in the following sections.
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4. 2 Modulation Characteristics

The modulator tray incorporates a modulation technique known as 8-Level Vestigial
Side-band (8-VSB), which uses a layered digital architecture and a single carrier
frequency. A pilot tone is provided, to allow rapid acquisition of the signal by receivers.
The 8-VSB system transmits a serial data bit stream at a rate of 19.4 Mbps in a 6 MHz
television channel. This type of transmission is far less susceptible to propagation
impairments such as multi-path, noise and interference as compared to analog
transmissions.

|
: : Directional
DT830A Coupler
P I » g
I Transmitter > Ban.dpass — » 50 Ohm
: Filter | Termination
I I
I Device Under Test |
' ]
v
i 1: EFA TV Test
i g _ ] 20 dB > Receiver
' RFA 300 :‘ Attenuator
' Test i
! Measurement | ,
i Set ! l
L i
HP Power
Meter

Figure 4-2. Typical Demodulation Test Setup
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4. 3 Error Vector Magnitude (EVM) and Signal to Noise Ratio (SNR)

The Tektronix RFA 300 was used to measure that the un-equalized patterns are within
the ATSC/FCC EVM limit of 4% and SNR limit of 27db.

Figure 4-3. Constellation Diagram
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4. 4 Frequency Response and Group Delay
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Figure 4-4. Frequency Response and Group Delay Plots
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4.5 Occupied Bandwidth

Using the test setup in Figure 4-2, with the transmitter operating at maximum power, a
photograph of the transmitter occupied bandwidth spectrum was taken and is shown in
Figure 4-7.

Figure 4-6. Channel Occupied Bandwidth
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4.6 Conducted Spurious Emissions
Part 74.794 of the Rules states:

(ii) Stringent mask. In the first 500 kHz from the channel edges, emissions must be
attenuated no less than 47 dB. More than 3 MHz from the channel edges, emissions
must be attenuated no less than 76 dB. At any frequency between 0.5 and 3 MHz from
the channel edges, emissions must be attenuated no less than the value determined by
the following formula: A(dB) = 47 + 11.5 (Df-0.5).

Figure 4.6 shows the post filter response of the transmitter with the limit lines in the
adjacent channel.

The only other out of band energy measurable before the mask filter and low pass filter
is at the harmonics of the channel frequency.

The Hewlett Packard Spectrum Analyzer was used to measure harmonics before the low
pass and mask filter. The levels were then added to the filter attenuation at the 2" and
3" harmonics for a reading of less than -110dB at output of the mask filter.

-9,7 dénm §AT 30 dB SPAN
11145134 JAN 13, } . 7

: HEAS UNCAL
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SPAN : : : 1
20.00 HHz : Ll s s FEL.L
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ZERD
SPAN

LAST
SPAN

FEAI

: = 2 Zoan
SPAN 20.80 AHz

UBH 30 kHz ESHP 20,0 msec

Figure 4-7A. Reference ( MHz) = -19.70 dBm (Pre-Filter)
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Figure 4-7B. Second Harmonic (1342 MHz) = -60.00 dBm (Pre-Filter)
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Figure 4-7C. Third Harmonic (2013 MHz) =>-75.00 dBm (Pre-Filter)
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Figure 4-8. Harmonic Filter Sweep
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Figure 4-8A. Mask Filter 2" Harmonic Sweep
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Figure 4-8B. Mask Filter 3™ Harmonic Sweep
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Harmonic Pre Filter Mask Filter Harmonic Filter Post Filter
(MHz) Level Rejection Rejection (dB) Level
(dBm) (dB) (dBm)
Fundamental -10 -- -- -10
Second -60.00 -93.00 -33 -186.00
(1342)
Third -75.00 -34.00 -55 -164.00
(2013)

Table 4-1. Post Filter Harmonic Levels

The relative levels of the harmonics to the channel easily exceed the -76 dB

requirement.
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Filter Response

— Filter Response

Attenuation (dB)

663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679
Frequency (MHz)

Figure 4-8C. Filter Response
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4.7 Radiated Emissions

Using the test setup shown in Figure 4-1, with the transmitter operating at full

power, the spectrum analyzer was moved 20 meters from the transmitter and connected
to a dipole antenna cut to the 671 MHz. This antenna was oriented to maximize the
received level and the data was recorded. The antenna was then cut to the local
oscillator frequency and the second and third through harmonic frequencies of the
transmitter, and all of the signals received, were maximized by antenna orientation and
their absolute levels were recorded.

With these various antennas, the only measurable level observed was at 671 MHz. This
level is shown below in Table 4-2 and an analysis of the relative field and strength is
provided in the following paragraphs.

Table 4-2. Measurable Levels Observed in Frequency Spectrum

FREQUENCY MEASURED LEVEL
(INTO 50 Q)
671.00 -35 dBm

The spectrum analyzer had a maximum sensitivity of -110 dBm during these tests.
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Transmitter 50 Ohm
Under S
Test Termination
|
|
|
: 20 Meters
|
|
|
|
|
|
|
|
v
HP 8594E
Cut Spectrum
Dipole Analyzer

Figure 4-10. Test Setup for Measuring Radiated Emissions

One level was compared to the following reference level.

If all of the power of the transmitter was radiated by an isotropic radiator, the
power density at 20 meters would be:

P = Pt/4nR®> = 300/4n « (20)* = .06 w/m?
Using a dipole-transmitting antenna increases this by 1.64 to:
1.64 x .6 = .1 w/m?

If a dipole-receive antenna of area 1.64 x A%/4r is used to receive the signal, the
received level would be:

.1lw = +20 dBm
The receive level at —-35 dBm was therefore at -55 dB relative to this level.
The receive levels were therefore at the relative levels shown in Table 4-3.

Table 4-3. Receive Levels

FREQUENCY (REF = +20 dBm)
RELATIVE MEASURED LEVEL
671.00 -55 dB
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,
2




Axcera — DT830A Equipment Authorization Report Test Report

The cabinet radiation was also checked with the receive dipole antenna cut to 671.00
MHz, within very close proximity to the trays of the transmitters, and the received level
that was recorded at no time exceeded a power density in excess of -10 dBm:

Pr/A = 1 mw/cm?

This level is far less than the current or proposed standard for safe radiation levels.
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4.8 Frequency Stability

The output carrier frequency is determined by the crystal oscillator/multiplier of the
exciter.

The oscillator was placed in a temperature-controlled chamber and the temperature was
varied from -30° C to +50° C. The chamber was slowly heated and the frequency was
measured at 10° C increments up to +50° C. The oscillator was allowed to stabilize at
each temperature before measurements were recorded.

Tables 4-10, 4-11, and 4-12 provide data on the oscillator frequencies; a calculation of
the output frequency error indicates that the output frequency of the transmitter is well
within the FCC tolerance for this service.

Table 4-4. Oscillator Data

OVEN-
CONTROLLED
o EXCITER
TEMP (°C) CRYSTAL
OSCILLATOR
(MHz2)
-30 81.124932
-20 81.124968
-10 81.124969
0 81.124975
10 81.124986
20 81.125000
30 81.125031
40 81.125057
50 81.125070

Table 4-5. Calculated Frequency Errors

DUAL OVEN
o OSCILLATOR TOTAL OUTPUT
TEMP (°C) ERROR ERROR (kHz)
A' KHz

-30 -0.068 -0.544
-20 -0.032 -0.256
-10 -0.031 -0.248

0 -0.025 -0.200

10 -0.014 -0.112

20 0.0 0.0

30 0.031 0.248

40 0.057 0.456

50 0.070 0.560
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Table 4-6. Frequency Stability Versus Line Voltage
LINE OSCILLATOR (;rUOTTPAULT
VOLTAGE (MH2z) ERROR kHz
95v 81.125000 0.0
115V 81.125000 0.0
135V 81.125000 0.0
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4.9 Pilot Frequency Measurement

The EFA was used to verify the pilot frequency met the frequency stability of +/- 1000
Hz.

ATSCAY5B MEASURE

CEMTER FREE! CHAMMEL | ATTEM : Z0 dBE

671 .00 HMHz 47 —20.3 dBm
SET CEMTER FREQ E741.0000000 MHz | COMSTELL
SET PILOT FREQ BES. 3094405 MHz | DIAGRAM. ..
CALC PILOT FREQ EES . 2094448 MHz
PILOT FRER OFFSET 4.2 Hz
FREQUEHCY
........ | DGR o
MODULAT IO SWSE
MER (REAL,RMS» 31.9 dB TIME
MER (REAL,REMS)» 2.52 % DOMAIM. . .
BER BEFORE RS 0O.0E-9 ¢102-1K000 YSB PARA-
BER AFTER RS 0.0E-F (29-1002 METERS. . .
SEG ERR RATIO 0.0E-5 ¢29-1000
SEG ERR -~ = Q0000
....................................................................................................................... RESET EEFR
TS BIT RATE 19.3292 Mhit-s
Aa0D. MOISE
Sl : OFF OFF
Figure 4-11. Pilot Frequency Plot
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4.10 Test Equipment

The test equipment that was used to analyze the Axcera DT830A system is listed in

Table 4-13.
Table 4-12. Test Equipment
MODEL MANUFACTURER DESCRIPTION SERIAL #
435B Hewlett Packard Power Meter 2445A10994
8482B Hewlett Packard Power Sensor N/A
8892-300 Bird 50 Q Termination 2867
8594E Hewlett-Packard Spectrum Analyzer 10118
1016-1043 Axcera Directional Coupler --
RFA300 Tektronix Test Megzgreme”t B010226
EFA Rohde & Schwarz TV TestReceiver 100137
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