Trakus Player Patch
Peak Conducted Output Power

The Peak Conducted Output Power for the Trakus Player Patch must be calculated. The
antenna for the Player Patch is a microwave patch antenna that is located on the printed
circuit board. No cable or external connection exists.

In order to calculate the peak conducted output power, the output power was measured
and the Peak Conducted Output Power was calculated.

Output Power Test Method

The output power of the player patch was measured. This was accomplished by making a

free space measurement inside a shielded room. The Player Patch was placed one meter

from a receiving antenna. The receiving antenna was attached to a spectrum analyzer and

the peak of the signal was measured and recorded with a resolution bandwidth of 3MHz.
To calculate the peak output power the following equation is used:

Output Power = Measured Output Power + Antenna Factor + Cable Loss +
Bandwidth Correction Factor

Measured Power = Peak output power measured at one meter by a H/P88566B
Spectrum analyzer. See attached plot (Figure 1).

Antenna Factor = Antenna factor of receiving antenna at one meter. See attached
antenna factor (Figure 2).

Cable Loss = Measured cable loss at 2.45GHz. (Figure 3
Bandwidth Correction Factor = Correction factor due to measured bandwidth is
smaller than bandwidth of emission. See Figure 4 for calculation and plot of
bandwidth.

Output Power = -27.0dBm + 28dB + 8.7dB + 2.1dB

Output Power = 11.8dBm



Peak Conducted Output Power Calculation

The Peak Conducted Output Power can be calculated by the following equation:
P= (E x D)/30 x G

P= Output Power mW

E= Electric Field Strength V/m
D= Distance from source m
G= Gain of Antenna dBi

E=11.8dBm =118.8dBuv = 0.875 V/m
D=1m
G=4dBi

P=(0.875x 1)%/30 x 4

P=10.766/120
P=0.006w

See attached Figure 5: the gain for the antenna.



FIGURE 1
Measured Output Power
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FIGURE 2
Antenna Factor

Date Printed On: Friday, February 02, 2001 8:39 AM
Customer Name: Chomerics, Inc.
Antenna Manufacturer: EMCO
Antenna Model: 3115

Antenna Serial No.: 2796
Temperature (Deg C).: 22

Humidity (%).: 31

Measurement Distance in Meters = 1
Antenna Polarization = HORZ
NOTES:

CAL CERT #: 2001012307

FREQ ACF Gain NUM

MHz dB/m dBi Gain
1000.0000 22.9 7.3 5.37
1500.0000 24.6 9.1 8.11
2000.0000 27.2 9.0 7.98
2500.0000 28.0 10.1 10.28
3000.0000 30.1 9.7 9.27
3500.0000 31.4 9.7 9.29
4000.0000 32.7 9.5 8.94
4500.0000 324 10.9 12.29
5000.0000 33.1 111 12.82
5500.0000 34.6 10.4 11.06
6000.0000 34.7 11.0 12.66
6500.0000 34.4 12.0 15.95
7000.0000 36.3 10.8 12.11
7500.0000 37.3 10.4 10.97
8000.0000 36.8 11.4 13.91
8500.0000 374 11.4 13.86
9000.0000 37.8 11.5 13.98
9500.0000 37.3 12.5 17.72
10000.0000 38.0 12.2 16.44
10500.0000 38.5 12.1 16.31
11000.0000 38.5 12.5 17.77
11500.0000 39.8 11.6 14.40
12000.0000 40.5 11.2 13.32
12500.0000 39.7 125 17.69
13000.0000 40.0 125 17.70
14000.0000 41.0 12.1 16.30
14500.0000 40.0 135 22.22
15000.0000 39.3 145 27.87
15500.0000 37.6 16.4 44,02
16000.0000 37.7 16.6 45.21
16500.0000 40.8 13.7 23.55
17000.0000 41.4 13.4 22.07
17500.0000 44.8 10.2 10.55

18000.0000 455 9.8 9.56



FIGURE 3
Measured Cable Loss

Cable Loss of 20ft of N-Type cable at 2.45GHz = 8.7dB



FIGURE 4

Bandwidth Correction Factor

6dB Bandwidth

MKR A 2.45 MHz

hg REF —-10.2 dBm ATTEN @ dB + 20 dB -3.80 dB
12 dB/
MARKER A |
- [2.45 MHz \
CENTER 2.448 6 GHz SPAN 50.0 MHz
RES BW 3 MHz (1) VBW 3 MHz . SWP 20.0 msec

Bandwidth Correction Factor =
10log (6dB Bandwidth/ Resolution Band Width)
= 10log (3.9/3) 10log(1.6)=2.1MHz

Note: Maximum bandwidth of HP8566B Spectrum Analyzer is 3MHz



FIGURE 5

Listed Gain for antenna

2.4 GHz Patch Antenna for ISM Band
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