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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Visonic Ltd.

30, Habarzel street, Tel Aviv, 69710, Israel
+972 3645 6714

+972 3645 6891

aelshtein@visonic.com

Mr. Arick Elshtein

2 Equipment under test attributes

Product name:

Operating frequency:

Model:
Serial number:
Receipt date:

Pendant transmitter
315 MHz

MCT-241 MD RL
2704-10

10/6/2004

3 Manufacturer information

Manufacturer name:

Address:
Telephone:
Fax:

E-Mail:
Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specifications:

Test suite:
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+972 3645 6891
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Mr. Arick Elshtein
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Hermon Laboratories Ltd. P.O.Box 23, Binyamina 30500, Israel
10/6/2004

12/23/2004

FCC 47CFR, Section 15.231

RSS-210, Section 6.1.1

FCC_15.231(a) and RSS-210_6.1.1 (5/10/2004 8:29:24 AM, modified)

Page 3 of 56



Report ID: VISRAD_FCC.16101_revl.doc
w| Date of Issue: December 2004

{
HMESTALN LABTRATDRIES

5 Tests summary

Test Status
Transmitter characteristics
FCC Part 15, Section 231(a) / RSS-210, Section 6.1.1(a), Periodic operation Pass

requirements
FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of emissions Pass

FCC Part 15, Section 231(c) / RSS-210, Section 6.1.1(c), Occupied bandwidth Pass
FCC Part 15, Section 207 / RSS-210, Section 6.6, Conducted emission Not required
FCC Part 15, Section 203 / RSS-210, Section 5.5, Antenna requirements Pass

Unintentional emissions

FCC Part 15, Section 107 / RSS-210, Section 7.4 / ICES-003, Conducted emission at Not required
AC power port

FCC Part 15, Section 109 / RSS-210, Section 7.3 / ICES-003, Radiated emission Pass

FCC Part 15, Section 111/ RSS-210, Section 7.2, Conducted emission at receiver Not required
antenna port

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. B. Efros, test engineer October 20, 2004
Reviewed by: | Mr. M. Nikishin, EMC group leader December 23, 2004 //z;/?f/
Approved by: | Mr. A. Usoskin, CEO December 23, 2004 %
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6 EUT description

6.1

6.2

6.3

6.4

General information

The MCT-241 MD RL is a PowerCode™ miniature, microprocessor-controlled personal UHF transmitter. It is
designed to transmit coded alert signal in distress or in other emergency situations. The transmitter is waterproof
and suitable for wearing in a shower.

The EUT is powered from 3V Lithium battery.

Operating frequencies

Source Frequency, MHz
Digital portion 4 | | | | |

Changes made in the EUT

No changes were implemented.

Test configuration

Cord
attachment
hole

Neck Safety release
cord mechanism

Project: 16101 Page 5 of 56
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Transmitter characteristics

Report ID: VISRAD_FCC.16101_revl.doc
Date of Issue: December 2004

Type of equipment

X Stand-alone (Equipment with or without its own control provisions)

Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

Plug-in card (Equipment intended for a variety of host systems)

Intended use

Condition of use

fixed Always at a distance more than 2 m from all people

mobile Always at a distance more than 20 cm from all people
X portable May operate at a distance closer than 20 cm to human body
Assigned frequency range 40.66 — 40.70 MHz and above 70 MHz
Operating frequency 315.00 MHz
RF channel spacing NA
Maximum rated output power At transmitter 50 Q RF output connector NA

Effective radiated power (for equipment with no RF connector) -18.75 dBm
X No
continuous variable
Is transmitter output power variable? stepped variable with stepsize dB
Yes
minimum RF power dBm
maximum RF power dBm

Antenna connection

unique coupling standard connector X integral with temporary RF connector

X without temporary RF connector

Type of modulation A.S.K.
Maximum transmitter duty cycle in normal use 33.45% | Tx ON time 1.092 s | Period 3.264 s
Transmitter duty cycle supplied for test 100 % ] Tx ONtime  CW | Period CcwW
Transmitter power source
X Battery Nominal rated voltage 3VDC | Battery type CR-2 type Lithium battery

DC Nominal rated voltage VDC

AC mains Nominal rated voltage VAC | Frequency Hz

Project: 16101
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Test specification: FCC Part 15, Section 231(a) / RSS-210, Section 6.1.1(a), Periodic operation
requirements
Test procedure: Supplier declaration
Test mode: Compliance _——
Date & Time: 10/19/2004 7:17:03 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C requirements
7.1  Periodic operation requirements
7.1.1 General
The EUT was verified for compliance with periodic operation requirements listed below:
- Continuous transmissions such as voice, video and the radio control of toys are not permitted,;
- A manually operated transmitter shall employ switch that will automatically deactivate the transmitter within not
more than 5 seconds of being released;
- A transmitter activated automatically shall cease transmission within 5 seconds after activation;
- Periodic transmissions, excluding polling or supervision transmissions, at regular predetermined intervals are
not permitted;
- Total duration of polling or supervision transmissions, including data, to determine system integrity in security or
safety applications shall not exceed 2 seconds per hour according to FCC 15.231(a) requirements;
- Periodic rate of polling or supervision transmissions, to determine system integrity in security or safety
applications shall not exceed one transmission of not more than 1 second duration per hour according to RSS-
210, section 6.1.1(a)(3) requirements;
The rationale for compliance with the above requirements was either test results or supplier declaration. The
summary of results is provided in Table 7.1.1.
7.1.2  Test procedure for transmitter shut down test
7.1.2.1 The EUT was set up as shown in Figure 7.1.1.
7.1.2.2 The spectrum analyzer center frequency was adjusted to the EUT carrier, span set to zero and video triggered for
transmission.
7.1.2.3 The transmitter was activated either manually or automatically. Once manually operated transmitter was activated,
the switch was immediately released.
7.1.2.4 The transmission time was captured and shown in the associated plots.

Figure 7.1.1 Setup for transmitter shut down test

EUT | Spectrum

EUT integral Receive analyzer
antenna antenna
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Report ID:

VISRAD_FCC.16101 _revl.doc
Date of Issue: December 2004

Test specification:

FCC Part 15, Section 231(a) / RSS-210, Section 6.1.1(a), Periodic operation

requirements

Test procedure:

Supplier declaration

Test mode:

Compliance

Date & Time:

10/19/2004 7:17:03 PM

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

Power Supply: 3 VDC

Remarks:

Table 7.1.1 Periodic operation requirements

Requirement Rationale Verdict

Continuous transmissions are not permitted Supplier declaration Comply
A manually operated transmitter shall be deactivated within not more than 5

) . Plot 7.1.1 Comply
seconds of switch being released
Transmitter activated automatically shall cease transmission within 5 seconds Plot 7.1.2 Comply
Periodic transmissions at regular predetermined intervals are not permitted NA NA
Polling or supervision transmission rate shall not exceed one per hour Supplier declaration Comply

Reference numbers of test equipment used

[ HL1430 |

Full description is given in Appendix A.

Project: 16101
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Test specification: FCC Part 15, Section 231(a) / RSS-210, Section 6.1.1(a), Periodic operation
requirements

Test procedure: Supplier declaration

Test mode: Compliance _——

Date & Time: 10/19/2004 7:17:03 PM Verdict: PASS

Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

Plot 7.1.1 Transmitter shut down test result, button control

[ HEASURE
RT HER
HARKER & RCTU DET: PEAK

71,2080 Eec MERS OET: FEAK OF AULG o0 10

.36 dB fifo 3.3008_sec | 00 10

sag | 81
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Plot 7.1.2 Transmitter shut down test result, automatic control
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71,2080 Eec MERS OET: FEAK OF AULG o0 10
T fifo 3.3008 sec | (0010
- .16 db
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Test specification: FCC Part 15, Section 231(a) / RSS-210, Section 6.1.1(a), Periodic operation
requirements

Test procedure: Supplier declaration

Test mode: Compliance _——

Date & Time: 10/19/2004 7:17:03 PM Verdict: PASS

Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

Plot 7.1.3 Transmitter shut down test result, tilt alarm and tilt restore transmissions
Pause duration

@ HEASURE
RT HER
HREFER o ALTY DET= FERK
1. 8888 Eec MEAS DET: FEAK OF AYG R
-1.18 dB Nkfe 3,088 sec 151
-1.1@ dB
LOG  REF 84.0 dBpbsn PRCAP 0N ot
16
dBs
AN HARKER
20 d& “
HARKER
ANFTD
I |||WMWMMMWA~MW
VA 5B EELECT
S F§ 1234
ALORR
MARKER 1
ON DFF
CEHTER 315.@21 MHz SFAN @ Hz Hore
AL IF BW 178 kHz AVG EW 3B kHz #3HF 5B B sec tol @

To take plots, the transmitter was turned downright and immediately returned to upright position. The first transmission is
alarm and the second one is restore.

Plot 7.1.4 Transmitter shut down test result, tilt alarm and tilt restore transmissions
Transmission duration

@ HEASURE
RT HER
HREFER o ALTY DET= FERK
15888 Eec MEAS DET: FEAK OF AYG ROO Th
1.24 dk Nife 3.5808 sec 151
f.t4 dB
LOG  REF 84.0 dBpbsn PRCAP 0N ot
16
dBs
AN HARVER
2@ di @
HARKER
ANFTD
I |||WMWMMMWA~MW
VA 5B EELECT
5 F5 1234
ALORR
MARKER 1
ON DFF
CEHTER 315.@21 MHz SFAN @ Hz Hore
AL IF BW 178 kHz AVG EW 3B kHz #3HF 5B B sec 1ol @

To take plots, the transmitter was turned downright and immediately returned to upright position. The first transmission is
alarm and the second one is restore.
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Test specification: FCC Part 15, Section 231(a) / RSS-210, Section 6.1.1(a), Periodic operation
requirements

Test procedure: Supplier declaration

Test mode: Compliance _——

Date & Time: 10/19/2004 7:17:03 PM Verdict: PASS

Temperature: 24 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

Plot 7.1.5 Transmitter shut down test result, tilt alarm transmission duration
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Plot 7.1.6 Transmitter shut down test result, tilt restore transmission duration
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Test specification: FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of
emissions

Test procedure: ANSI C63.4, Section 13.1.4

Test mode: Compliance _——

Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS

Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

7.2  Field strength of emissions
7.2.1  General
This test was performed to measure field strength of fundamental and spurious emissions from the EUT. The

specification test limits are given in Table 7.2.1 and Table 7.2.2.

Table 7.2.1 Radiated fundamental emission limits

Field strength at 3 m, dB(uV/m)
Peak Average
315 95.6 75.6

Fundamental frequency, MHz

Table 7.2.2 Radiated spurious emissions limits

Field strength at 3 m, dB(uV/m)
Frequency, MHz Within restricted bands Outside restricted bands
Peak Quasi Peak Average Peak Average
0.009 — 0.490* 128.5 — 93.8**
0.490 — 1.705* 73.8 — 63.0**
1.705 — 30.0* 69.5**
30 — 88 NA 40.0 NA
88 —216 43.5 756 %56
216 — 960 46.0
960 - 1000 54.0
Above 1000 74.0 NA 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Lims2 = Lims1 + 40 Iog (S1/Sz),

where S1and S; — standard defined and test distance respectively in meters.

**- The limit decreases linearly with the logarithm of frequency.

Note 1: The fundamental emission limit in dB(uV/m) was calculated as follows:

Lim,,, =20x10g(56.81818x F —6136.3636) - within 130 — 174 MHz band;

Lim,, =20 10g(41.6667 x F —7083.3333) - within 260 — 470 MHz band,

where F is the carrier frequency in MHz.

The limit for spurious emissions was 20 dB lower than fundamental emission limit.

The above limits provided in terms of average values, peak limit was 20 dB above the average limit.

Note 2: The above field strength limits applied from the lowest radio frequency generated in the device, without
going below 9 kHz up to the tenth harmonic of the highest fundamental frequency.
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Test specification: FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of
emissions

Test procedure: ANSI C63.4, Section 13.1.4

Test mode: Compliance _——

Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS

Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

7.2.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

7221
7.2.2.2

7.2.2.3

7.2.3

7231
7.2.3.2

7.2.3.3

The EUT was set up as shown in Figure 7.2.1, energized and the EUT performance was checked.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis. The EUT was tested in three orthogonal positions.

The worst test results with respect to the limits were recorded in Table 7.2.3, Table 7.2.5 and shown in the
associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz

The EUT was set up as shown in Figure 7.2.2, energized and the EUT performance was checked.

The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal. The EUT was tested in three orthogonal positions.

The worst test results with respect to the limits were recorded in Table 7.2.3, Table 7.2.5 and shown in the
associated plots.
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Report ID: VISRAD_FCC.16101_revl.doc
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Test specification:

FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of

emissions
Test procedure: ANSI C63.4, Section 13.1.4
Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:

Figure 7.2.1 Setup for spurious emission field strength measurements below 30 MHz
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Figure 7.2.2 Setup for spurious emission field strength measurements above 30 MHz

Wooden
table

Flush
mounted
turn table

| Test distance

Ferrites

Ground plane

Auxilliary
equipment

Power
supply

Project: 16101

4.0m

Test
antenna

Spectrum
analyzer/
EMI receiver

Page 14 of 56



I

HENM N LARORATORIES

Report ID: VISRAD_FCC.16101_revl.doc
Date of Issue: December 2004

Test specification:

FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of

emissions
Test procedure: ANSI C63.4, Section 13.1.4
Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:

Table 7.2.3 Field strength of fundamental emission, spurious emissions outside restricted bands and within
restricted bands at frequencies above 1 GHz

TEST DISTANCE: 3m

EUT POSITION: Y

MODULATION: ASK.
MODULATING SIGNAL: ID code
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
INVESTIGATED FREQUENCY RANGE: 0.009 - 3200 MHz
DETECTOR USED: Peak

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

0.2 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
1.0 MHz (above 1000 MHz)

= Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Log periodic (200 MHz — 1000 MHZz)
Double ridged guide (above 1000 MHz)
Frequency Antenna At Peak field strength _ Avr. Average field strength _ .
MHz ' Pol Height, degrees; Measured, Limit, Margin, | factor, | Measured, Limit, Margin, | Verdict
) m dB(uVv/m) | dB(uVv/m) dB** dB dB(uVv/m) | dB(uVv/m) dB**
Fundamental emission
31501 | H ] 10 | 32 | 7648 9560 | 1882 | 338 | 7310 [ 7560 | -250 | Pass
Spurious emissions
630.02 \ 1.1 45 33.87 75.60 -41.73 -3.38 30.49 55.60 -25.11
945.03 \ 1.2 278 42.18 75.60 -33.42 -3.38 38.80 55.60 -16.80 Pass
1260.04 H 1.0 267 42.20 75.60 -334 -3.38 38.82 55.60 -16.78
1575.05 \ 1.0 273 41.72 74.00 -32.28 -3.38 38.34 54.00 -15.66
*- EUT front panel refers to 0 degrees position of turntable.
**- Margin = dB below (negative if above) specification limit.
Table 7.2.4 Average factor calculation
Transmission pulse Preamble burst Transmission burst Number of Duty cycle Average factor,
Duration, ms Period, ms duration, ms duration, ms transmissions % dB
0.820 1.2 44.48 286.4 6 67.7 -3.38

*- Average factor was calculated as follows:

for pulse train shorter than 100 ms: Average factor :20><Iogm[

for pulse train longer than 100 ms: Average factor :20)('0910[

Project: 16101

Pulseduration
Pulse period
Pulseduration
Pulse period

x Number of burstswithintransmission trai nj

x Number of burstswithin 100 msj
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Test specification: FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of
emissions

Test procedure: ANSI C63.4, Section 13.1.4

Test mode: Compliance _——

Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS

Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

Table 7.2.5 Field strength of emissions below 1 GHz within restricted bands

TEST DISTANCE:

EUT POSITION:

MODULATION:

MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

3m

3 orthogonal (X/Y/Z)
A.S.K.

ID code

Maximum

0.009 — 1000 MHz

Peak

0.2 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)
= Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconical (30 MHz — 200 MHz)
Log periodic (200 MHz — 1000 MHz)
Antenna n Peak field strength Avr. Average field strength
Freﬂﬂuﬁ;cy, ool Height, Qezti:]Teuetg”‘ Measured, Limit, Margin, | factor, | Measured, Limit, Margin, | Verdict
: m dB(uv/m) | dB(uv/im) | dB** dB dB(uv/m) | dB(uvim) | dB**
No spurious emissions were found.
*- EUT front panel refers to 0 degrees position of turntable.
**~ Margin = dB below (negative if above) specification limit.
Table 7.2.6 Restricted bands according to FCC 15, Section 205
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9-410 2655 - 2900 10.6 -12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.290 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
417725 -4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.420 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72 -173.2 2200 - 2300 8025 - 8500 36.43 - 36.5
8.291 - 8.294 25.5-25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 - 335.4 2483.5 - 2500 9300 - 9500 )
Reference numbers of test equipment used
HL 0038 HL 0287 HL 0415 HL 0446 HL 0465 HL 0521 HL 0566 HL 0569
HL 0589 HL 0593 HL 0594 HL 0812 HL 1004 HL 1365 HL 1430 HL 1552
HL 1848 HL 1942 HL 1947 HL 1984 HL 2009 HL 2254 HL 2259

Full description is given in Appendix A.
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Report ID: VISRAD_FCC.16101_revl.doc
w Date of Issue: December 2004

HENM N LARORATORIES

Test specification: FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of
emissions

Test procedure: ANSI C63.4, Section 13.1.4

Test mode: Compliance _——

Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS

Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:

Plot 7.2.1 Radiated emission measurements from 9 to 150 kHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
(&) HEASLRE
REF LEVEL ACTY DET: PERK A1 TR
138.8 dBulsn NERS DET: FERE GF AUG ROD 10
KR 11,8 kHz LISt
65.85 dEplsnm
LOG  REF 138.8 dBylem “R%%EHE
T ——
i ] M
5@ dB T HILD R
o —
VIEW A
VA 5B BLANK R
FE
ﬁn&ﬁ.ﬂ A | . Trace
e A L Y X e
START 9.8 kHz STOF 158.8 kH: More
RL  *IF BW 208 Hz AUG BM 38 Hr SWP 18,3 sec i af 3

Plot 7.2.2 Radiated emission measurements from 0.15 to 30 MHz

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
(&) HERSLRE
ACTY DET: PERK A1 TR
NERS DET: FERE GF AUG
MER 150 kHz HDE]Q
96.71 dEulsn
LOG  REF 1B5.8 dBplem “R%%EHE
T
dBs “‘-m-\&_ M
L] HOLD A
10 dE
=T VIEW A
-
vA 6% BLANK R
3¢ FC ““W%
ALORR gL
Trace
R T r
STRRT 158 Hz STOF 38.8@ MH: More
RL IF EW 9.8 kHz AUG BH 38 kHz SWP 2.49 sec i of 3
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Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:

Plot 7.2.3 Radiated emission measurements from 30 to 1000 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
EUT POSITION: 3 orthogonal (X/Y /Z)
(&) HERSURE
STRRT ACTY DET: PEAK A1 R
8.8 Hiz MERS OET: PEAK OF AUG Am0 10
MER 13,2 MH: L1sT
67.38 dBplsn
LOG  REF 78.8 dBulsn PRERNMP 0K “R%%EHE
i@
dBs¢
FAIL LIHIT 4 Hix
;ng HOLD A
f
. |
ﬁ VIEW A
|
MM
VR 3B . BLANE A
st Fel | L
)1 SRt SR
Trace
ROEC
START 38 @ MH: 5T0F 1.@EBA OHr More
RL IF BW 128 kHz AUG BW 300 kHz SHP 989 msec 1 af 3

Plot 7.2.4 Radiated emission measurements from 1000 to 3200 MHz

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
EUT POSITION: 3 orthogonal (X /Y / Z)
[ NERSURE
ST0F ACTY DET: PERK AT Mk
3,200 GHz MEAS DET: PEAK OF AUG W00 10
MER 3,194 GHz 151
Y241 dBylsm
LOG  AEF BB, A dBulsn FREANE ON "HE"EP
im
dBs
by 5 [TAIT HRRKER
@ dE T O A Lk “
| vaprtimmif it
HEXT
PEAK
VA 3B HEX1 PK
SLFC R1GHT
RLORR
HEX1 PK
LEFT
START 1.BAA GHz STOF 3.208 GHz Nore
RL  RIF BW 1.8 NHz  WRUG BW 3 MHz SWF 58,4 msec i of P
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Plot 7.2.5 Field strength of fundamental measurements

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X /Y / Z)
) HE RS LRE
DISFLAY LINE ACTY OET: PEAK A1 TR
79.6 dEplsm HERS OET: FERE GF AUG ROD 1O
KR 315.883 MH L1sT
63.72 dEplsnm
LOG  REF 80.8 dBubsn FRERMP 0K “R%%EHE
16
dBs
M
ATN
oK L HOLD A
oL ij’ VIEW A
7% n N
dBub/
VR 58 b \\ﬂ”*ﬁ»m BLANE A
SCFL
RLORR
Trace
BEC
CENTER 315.8B8 NH: SFAM 1.HB8 HH: More
RL IF BW 128 kHz AVG BH 380 kHz SHP PB.A msec 1§ aof 3
Plot 7.2.6 Field strength of fundamental measurements
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
EUT POSITION: 3 orthogonal (X /Y / Z)
] HERSURE
MISFLAY LINE ALTY DET: PEAK AT MR
5.6 dEplsim MERS DOET: FERK OF AWG ROD T
MR 315,818 NHz L1351
7648 dBplsm
LOG  RAEF 8898 cBuvsn PREANP ON "HQKE?
o L
AN HRREER
18 dE “
L \
oL HEX
75.6 M/; x\\\ PEAK
dEpl/
VA 5B ] "o NEXT PE
SCFLC RIGHT
ALORR
HEXT PR
LEFT
CEHTER 315.808 MHz 3FAN 1.8BB HHz Hore
AL IF BW 128 kHz RUG BH 3BA kHz SWP P8.8 msec i of B
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Plot 7.2.7 Radiated emission measurements, the second harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
[
NRRKER ACTY DET: PERK
E3A.8°8 HH:z MERS DOET: FERK OF AWG
33,87 dEulsn MER B3A.BCR HHz
33,87 dEylsm
LOG  AEF 7B.8 dBpdsn PREANF ON
18
dBs
1ATH
@ db
0L
55.6 oy
dBEpls WM\««W-‘M" K%WWM
VA 3B
SCFC
RLORR

CEWTER B3@.@18 MHr
fL IF BMW ICR kHz

SFAN 1. 8RB MHz

vl BW 388 kHz GHF TH. B msec

HERSURE
AT HER

Do 10
L1357

HRRKLER
t CF

HRR¥ER
&
HEXT
PERE.

HEXT FE
RIGHT

HEXT PK
LEF1

Hore
fof @

Plot 7.2.8 Radiated emission measurements, the second harmonic

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
EUT POSITION:

(@)

ATTEN
B dE

LOG  REF 7B.8 dBplsn

OATS

3m

Horizontal

3 orthogonal (X/Y /Z)

RLTY DET: PERK
MERS DOET: FERK OF AWG
MR G3@.@18 HHz
29.79 dEplsm

PREANF ON

i@
dBs

1ATH

@ di

0L

55.6
dEpls
VA 5E

Rttt Attt

3CFL
RLORR

CENTER EI@_@18 MHz
RL IF BEW 178 kHz

SFAN 1. 08R MHz

AVG EW 3B@ kHz SHF CB. B msec

HEASURE
AT HER

Do 10

L1517
HRRKER
t CF
HRRKER
s
HEXT
PEAK

HEXT PK
RIGHT

HEXT PK
LEFT

Hore
fof ¢
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Plot 7.2.9 Radiated emission measurements, the third harmonic
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
[ NERSURE
CENIER ALTY DET: PERK AT R
qu5 . Ach HHr MEAS OET: FERE OF AWG ROD T
STEF 315.818 MHz MER 945,825 NHz L151
P18 dBplsm
%ga AEF 70,8 dBuVsn PREAKP ON "HEKEP
dBs
b HRAKER
8 dE “
HEXT
glﬁlg sl ™ _\M‘M \\W fueadr, n PERK
dBEpls
VRSB HEXT PE
SCFC RIGHT
ALORR
HEXT PE
LEFT
CENTER 945.@28 Mz SPRN 1.0EE NHz Nore
RL IF BW 178 kHz AUG BW 384 kHz SWP BA.8 msec i of
Plot 7.2.10 Radiated emission measurements, the third harmonic
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
EUT POSITION: 3 orthogonal (X/Y /Z)
(&) HERSLRE
CENTER ACTY DET: PEAK A1 TR
gy5. @2l HHr HEAS OET: FERE OF AWG ROD 1O
STEF 315.818 Mz NER 945,818 MHz L1sT
19.16 dEplsn
LOG  REF 7B.8 dBub.n PRERMP O “R%%EHE
1@
dBs
(i3
1ATN
Al HOLD B
o VIEW B
55.6 A il
dEpls
VR 5B BLANK B
50 FC
ALORR
Trace
REC
CENTER 945.8ER HHz SFAM 1 BEA MHz Hore
RL IF EW 178 kHz RUG BW 388 kHz SWP 2@.8 nsec  f of 3
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Plot 7.2.11 Radiated emission measurements, the forth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X /Y / Z)
(&) HEASLRE
HRRKER ACTY DET: PEAK A1 TR
1.26MA3A GH: NERS DET: FERE GF AUG A0D 10
Y176 dBulivn MER 1.PEABIA GH: L15T
Y1.76 dEplsnm
LOG  REF 7B.8 dBub.n PRERMP O “R%%EHE
1B
dBs
M
1ATH
s HOLD B
e e VIEW B
VA 5B BLANK B
SCFC
ALORR
Trace
RE C
CENTER 1 2EARYA GH: SPAN 2. RER MH: More
RL IF BW 1.8 NHz AUG BW 3 MH: SWP 2@.8 nsec  f aof 3

Plot 7.2.12 Radiated emission measurements, the forth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
EUT POSITION: 3 orthogonal (X/Y /Z)
(&) HERSURE
HRRKEFR ACTY OET: PERK A1 TR
1.25997@ GH: HERS OET: FERE GF AUG ROD 1O
Y2.28 dBulisn MER 1.E59978 GH: L7187
Y2.08 dBulsn
LOG  REF 7B.@ dEplsn FRERMP 0N HR%%EHE
18
dBs
R
LATH
@ ok HOLD B
Al
odl = A pre]  WIEW B
VR 5B ELANE B
iCFC
ALORR
Trace
REC
CEWTER 1 2B@B1S GH:z SFAN ¢ BHA MH? Hore
FL IF BH 1.8 HHz AVG BW 3 MHz SHP P8. 8 nsec {af 3
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Plot 7.2.13 Radiated emission measurements, the fifth harmonic

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
EUT POSITION:

(@)

HRRKER
1.579035 [H:
41,73 dBubin

AEF 7B.8 dEuVsn

OATS

3m

Vertical

3 orthogonal (X/Y /Z)

ACTU DET: PLAK
MERS DOET: FERK OF AWG
HER 1.573815 (Hz
41,70 dEylsm

FREARF ON

LOG
14
dBs

#ATH

g dE

o "
.8

dBEpls
VA 3B

3CFC

RCORR

CEWTER 1 575B8@ GHz
fL IF BMW 1.8 MHz

SFAN ©. AR MHz

AWG BW 3 MHz SHF CB. B msec

HERSURE
AT HER

Do 10
L1357

HRRKLER
t CF

HRR¥ER
HAEF LUL
NARKER
+CF STEP

MARKER o
SFANK

HRAFER
NN HUN

Hore
fof @

Plot 7.2.14 Radiated emission measurements, the fifth harmonic

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
EUT POSITION:

(@)

O1EFLAY LINE
S4B dExlim

LOG  REF 7B.8 dBplsn

OATS

3m

Horizontal

3 orthogonal (X/Y /Z)

RLTY DET: PERK
MERS DOET: FERK OF AWG
HER 1.574348 (Hz
YA.HG dEplsm

PREANF ON

i@
dBs

HEASURE
AT HER

Do 10
L1517

HRRKER
t CF

HRRKER

1ATH

a

@ di

o

oL *

Lt e PR F =TT

HEXT
PEAK

ou.a
dEpls
VA 5E

HEXT PK

3CFL
RLORR

RIGHT

HEXT PK

LEFT

CENTER 1 S730B@ GHr
RL IF BEW 1.8 MHz

SFAN C.0BR MHz

AVG BW 3 MHz SHF ©B.B msec

Hore
fof ¢
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Plot 7.2.15 Radiated emission measurements, the sixth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical

EUT POSITION: 3 orthogonal (X /Y / Z)

] HERSURE
CENIER RLTU DET: PERK AT MR
1.80ABE0 GH: MERS DET: PEAK OP AUG W00 10

MR 1.8BI54T GHz 1151
41.33 dBplsm

LOG  REF GB.@ dBubsm FREAHF ON HHEKEP

18

dBs

RN FES [T HRRKER

8 o ) o ) ) “

it - et
HEXT
PERF.

SR VB HEXT PE

5CFC RIGH1

RLORR

HEXT PE
LEFT

CEWTER 1 B9@@6@ GHr
L ®IF EW 1.8 NHz RAVG BEW 3 MHr

iPAN B BAR HHz Hore
SHF CB. B msec fof @

Plot 7.2.16 Radiated emission measurements, the sixth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal

EUT POSITION: 3 orthogonal (X/Y /Z)

[ HERSURE
CENIER RLTU DET: PERK AT MR
1.80ABE0 GH: MERS DET: PEAK OP AVG W00 10

Mk 1898518 GHz 151
41,36 dBylsm

LOG  REF GB.8 dBulsm PREAMP 0N "H?F‘EP

18

dBs

by RES [T HRRKER

@ dE i 4 “

HEXT
PERE

VA 5E HEXT PK

SCFC RIGHT

RCORR

HEXT PK
LEFT
CENTER 1 838BE@ GHr SPAN £, BB NHz Nore

Project: 16101
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Plot 7.2.17 Radiated emission measurements, the seventh harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
(&) HERSURE
DISFLAY LINE ACTY OET: PERK AT R
S4H.B dEplim HERS OET: FERE GF AUG ROD 1O
MER 2. ERSIER GH: L7187
45.21 dBplsn
LOG  REF 7B.8 dEpl+n FRERMP O HR%%EHE
14
dBs
WA
HATH
@ dE HOLD A
ettty P SRS AT N RPN "R I
oL VIEW A
4.8
dBEpls
YA 5B ELANE P
SCFC
ALORR
Trace
R E C
CENTER ¢ CBSB7@ GHz SFAN . BA@ MH: More
fL IF BW 1.8 HHz ALG BN 3 MHz SHF TB. 8 nsec {af 3

Plot 7.2.18 Radiated emission measurements, the seventh harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
EUT POSITION: 3 orthogonal (X/Y /Z)
[ HERSURE
DISPLAY LINE ALTV DET: PERK AT MR
5U.B dBulsm MERS DET: PERK OF AWG R00 10
MR 2.2R4B8E GHz L1357
Y428 dBplsm
LOG  REF 7B.@ dBulsn PREAHP DN "HEF‘E?
1B
dBs
e HARER
@ dE “
i e e e i, bt Sl i mlda ik
oL HEXT
54.4 PERE
dEpls
VA 5E HEXT PK
SCFC RIGHT
RCORR
HEXT PK
LEFT
CENTER 2 20587@ GHr SPAN 2. BEE NHz Nore
RL IF BW 1.8 Mz AUG B 3 MHz SHF PB.B msec 1 of P
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Plot 7.2.19 Radiated emission measurements, the eighth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
[ HERSURE
O1SPLAY LINE ACTY DET: PERK AT Mk
55.6 dEplsim MERS DOET: FERK OF AWG ROD T
HKR £.519953 (Hz L151
47, BR dEylsm
LOG  AEF 78.8 dEuksm PREAHF ON HILD
14
dBs
% e
g ok e
o P T P P
oL Lhange
95.6 Title
dBEpls
i Display
SCFC Lonfig
ACORR
THTERETY
CEXTER ¢ SCEBB@ GHr SFAN C.0BR MHz Hore
fL IF BW 1.8 HHz AWG BW 3 MHz SWP PB.B msec of ©

Plot 7.2.20 Radiated emission measurements, the eighth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: 3 orthogonal (X/Y /Z)
@ HERSLURE
HRRKER ACTY DET: PERK AT KR
2.519478 [H: MERS DET: PERK DP AWG W00 10
47.37 dBulsn MKR 2.519478 GHz 151
47,97 dBplsm
LOG  REF 78.8 dBplsn PREAKP ON "ng‘EP
im
dBs
b HARER
@ dE °
| S Hoaid, b A s I |
oL HEX]
55.5 PERK
dEpls
VA 5B HEXT PE
SCFC RIGHT
ACORR
HEXT PE
LEFT
CENTER 7 SPAGEQ GHr SFAN 2.BEE NHz Nore
RL IF BW 1.8 NHz AUG B 3 MHz SWP PB.B msec 1 of B
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Plot 7.2.21 Radiated emission measurements, the ninth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: 3 orthogonal (X/Y /Z)
] NERSURE
CEMIER RCTY DET: PEAK AT MR
¢.B835088 [H: MERS DET: FERE OF AWG ROD T
KR £.834338 GHz L1587
49,74 dEylsm
LOG  AEF 7B.@ dEuVsn FREARF ON HHEKEP
1@
dBs
P HARKER
@ o o “
” Feful A . ERRETR
i HEX
ou.a PERE.
dBEpls
VA 5B HEXT P
50 FC RIGHT
ALORR
HEXT PE
LEFT
CEWTER 2 873@3@ GHr SPAN C.BRR NHz Hore
RL IF BW 1.8 NHz AlD BW 3 MHz SWF EB.B msec 1 of T

Plot 7.2.22 Radiated emission measurements, the ninth harmonic

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Horizontal
EUT POSITION: 3 orthogonal (X/Y /Z)
[ HERSURE
CEMIER ACTY DET: PERK AT Mk
¢. 335098 [H: MERS DOET: FERK OF AWG ROD T
HER 2.834848 GHz L1151
Y944 dBplsm
LOG REF 7.8 dBuvsn PREAF DN "H?F‘EP
18
dBs
RN HRAKER
@ dE - “
CRRPTFY DR YET APRPIPYY SR A O A, SR PN AU ST
oL HEXT
54.4 PERE
dEpls
3R VB WEXT PK
iCFC RIGH
ALORR
HEXT PK
LEFT
CEWTER © 835089@ GHr 3FAN ©. 8RR HHz Hore
AL IF EW 1.8 NHz AVG BW 3 MHz SHF ©B.B msec fof ¢
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HERMUN LABDRATORIES

Report ID: VISRAD_FCC.16101_revl.doc
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Test specification:

FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of

emissions
Test procedure: ANSI C63.4, Section 13.1.4
Test mode: Compliance Verdict:
rdict:
Date & Time: 10/20/2004 11:28:14 AM erdic PASS

Temperature:25 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

Power Supply: 3 VDC

Remarks:

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION:  Vertical

EUT POSITION: 3 orthogonal (X/ Y/ Z)
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Plot 7.2.23 Radiated emission measurements, the tenth harmonic

Plot 7.2.24 Radiated emission measurements, the tenth harmonic
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Date of Issue: December 2004

Test specification:

FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of

emissions
Test procedure: ANSI C63.4, Section 13.1.4
Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:
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Plot 7.2.25 Duty cycle measurements
Preamble. Transmission pulse duration, bit “1”
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Plot 7.2.26 Duty cycle measurements
Preamble. Transmission pulse period, bit “1”
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Report ID: VISRAD_FCC.16101_revl.doc
Date of Issue: December 2004

Test specification:

FCC Part 15, Section 231(b
emissions

)/ RSS-210, Section 6.1.1(b), Field strength of

Test procedure:

ANSI C63.4, Section 13.1.4

Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:
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Plot 7.2.27 Duty cyc
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Plot 7.2.28 Duty cyc
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Report ID: VISRAD_FCC.16101_revl.doc
Date of Issue: December 2004

Test specification:

FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of
emissions

Test procedure:

ANSI C63.4, Section 13.1.4

Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:
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Plot 7.2.29 Duty cycle measurements
Preamble. Transmission burst duration
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Test specification:

FCC Part 15, Section 231(b) / RSS-210, Section 6.1.1(b), Field strength of
emissions

Test procedure:

ANSI C63.4, Section 13.1.4

Test mode: Compliance _——
Date & Time: 10/20/2004 11:28:14 AM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC

Remarks:
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Plot 7.2.31 Duty cycle measurements
Whole transmission
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Test specification: FCC Part 15, Section 231(c) / RSS-210, Section 6.1.1(c), Occupied bandwidth
Test procedure: ANSI C63.4, Section 13.1.7

Test mode: Compliance -

Date & Time: 10/19/2004 7:54:06 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:

7.3 Occupied bandwidth test

7.3.1 General

This test was performed to measure transmitter occupied bandwidth. The specification test limits are given in Table
7.3.1. The test results are provided in Table 7.3.2 and shown in the associated plot.

Table 7.3.1 Occupied bandwidth limits

Assigned frequency, | Modulation envelope reference points*, Maximum allowed bandwidth,
MHz dBc % of the carrier frequency
70 - 900 0.25
20.0
Above 900 0.50

*- Modulation envelope reference points provided in terms of attenuation below modulated carrier.
7.3.2  Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The EUT was set to transmit modulated carrier.

7.3.2.3 The transmitter occupied bandwidth was measured with spectrum analyzer as frequency delta between reference
points on modulation envelope and provided in Table 7.3.2 and shown in the associated plot.

Figure 7.3.1 Occupied bandwidth test setup

EUT | Spectrum

EUT Receive analyzer
antenna antenna
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Report ID:

VISRAD_FCC.16101 _revl.doc
Date of Issue: December 2004

Test specification:

FCC Part 15, Section 231(c) / RSS-210, Section 6.1.1(c), Occupied bandwidth

Test procedure:

ANSI C63.4, Section 13.1.7

Test mode: Compliance -

Date & Time: 10/19/2004 7:54:06 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:

Table 7.3.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 100 kHz
MODULATION ENVELOPE REFERENCE POINTS: 20 dBc
MODULATION: ASK.
MODULATING SIGNAL: ID code
Carrier frequency, | Occupied bandwidth, Limit Margin, di
MHz kHz ; kHz verdict
% of the carrier frequency kHz
315.0 390.0 0.25 787.5 397.5 Pass
Reference numbers of test equipment used
[ HL0034 | HL0415 | HL0812 | HL 1430 |
Full description is given in Appendix A.
Plot 7.3.1 Occupied bandwidth test result
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Test specification: FCC Part 15, Section 203 / RSS-210, Section 5.5, Antenna requirements
Test procedure: Visual inspection / supplier declaration

Test mode: Compliance -

Date & Time: 10/20/2004 12:02:14 PM Verdict: PASS
Temperature: 24 °C Air Pressure: 1012 hPa Relative Humidity: 43 % Power Supply: 3 VDC
Remarks:

7.4  Antennareguirements

The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either
permanently attached or employs a unique antenna connector for every antenna proposed for use with the EUT.

This requirement does not apply to professionally installed transmitters.

The rationale for compliance with the above requirements was either visual inspection results or supplier

declaration. The summary of results is provided in Table 7.4.1.

Table 7.4.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached Visual inspection
The transmitter employs a unique antenna connector NA Comply
The transmitter requires professional installation NA

Photograph 7.4.1 Antenna assembly

L T “'
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Test specification: FCC Part 15, Section 109 / ICES-003, Radiated emission

Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4 / CISPR 22

Test mode: Compliance -

Date & Time: 10/20/2004 12:09:30 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:

7.5 Radiated emission measurements

7.5.1 General

This test was performed to measure radiated emissions from the EUT enclosure. The specification test limits
according to FCC Part 15, Section 109 are given in Table 7.5.1 and according to ICES-003, Section 5 in

Table 7.5.2.
Table 7.5.1 Radiated emission limits according to FCC Part 15, Section 109
Frequency, Class B limit, dB(uV/m) Class A limit, dB(uVv/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance

30-88 29.5* 40.0 39.0 49.5*

88 - 216 33.0* 43.5 43.5 54.0*

216 - 960 35.5* 46.0 46.4 56.9*

960 - 5" harmonic** 43.5* 54.0 49.5 60.0*

* - The limit for test distance other than specified was calculated using the inverse linear distance extrapolation
factor as follows: Lims, = Lims1 + 20 log (S1/S2),
where S1and S; — standard defined and test distance respectively in meters.

Table 7.5.2 Radiated emission limits according to ICES-003, Section 5

Frequency, Class B limit, dB(uV/m) Class A limit, dB(uV/m)
MHz 10 m distance 3 m distance 10 m distance 3 m distance
30 - 230 30.0 40.5* 40.0 50.5*
230 - 1000 37.0 47.5* 47.0 57.5*

* - The limit for test distance other than specified was calculated using the inverse linear distance extrapolation
factor as follows: Limsz = Lims1 + 20 log (S1/Sz),
where S1and S; — standard defined and test distance respectively in meters.

7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and the EUT performance was checked.

7.5.2.2 The specified frequency range was investigated with biconilog antenna connected to EMI receiver. To find
maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m, its
polarization was switched from vertical to horizontal. The EUT was tested in three orthogonal positions.

7.5.2.3 The worst test results with respect to he limits were provided in the associated tables and plots.
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Report ID:
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Test specification:

FCC Part 15, Section 109 / ICES-003, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4/ CISPR 22

Test mode:

Compliance

Date & Time:

10/20/2004 12:09:30 PM

Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

Power Supply: 3 VDC

Remarks:

Figure 7.5.1 Setup for radiated emission measurements in anechoic chamber, table-top EUT

1 D B

0

. 1.5
Anechoic chamber L m \
%
i
i
. Test
RF abso_rblng P i - L -
material
a !
LA")’J )
Test
| distance

Wooden

table EUT

Flush
mounted
turn table

0.80m

Ground plane

Test
antemna

£
FLW&W

Ferrites

1

Project: 16101

Power
supply

Auxilliary
equipment

EMI
receiver

Page 37 of 56



Report ID: VISRAD_FCC.16101_revl.doc
Date of Issue: December 2004

I

HENM N LARORATORIES

Test specification: FCC Part 15, Section 109 / ICES-003, Radiated emission
Test procedure: ANSI C63.4, Sections 11.6 and 12.1.4 / CISPR 22
Test mode: Compliance -
Date & Time: 10/20/2004 12:09:30 PM Verdict: PASS
Temperature: 25 °C Air Pressure: 1010 hPa Relative Humidity: 44 % Power Supply: 3 VDC
Remarks:
Table 7.5.3 Radiated emission test results according to FCC Part 15, Section 109
EUT SET UP: TABLE-TOP
LIMIT: Class B
EUT OPERATING MODE: Standby
EUT POZITION: Y
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
FREQUENCY RANGE: 30 MHz — 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Freauenc Peak M . Quasi-peak Y. Antenna | Turn-table
4 Y, emission, easure Limit, Margin N height, position**, | Verdict
MHz dB(uV/m) emission, dB(LV/m dB* ’ polarization e degrees
W dB(uV/m) (LV/m)
34.358800 20.63 17.32 40.00 -22.68 \Y 1 12 Pass
*- Margin = Measured emission - specification limit.
**~ EUT front panel refer to 0 degrees position of turntable.
Table 7.5.4 Radiated emission test results according to ICES-003, Section 5
EUT SET UP: TABLE-TOP
LIMIT: Class B
EUT OPERATING MODE: Standby
EUT POSITION: Y
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
FREQUENCY RANGE: 30 MHz — 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Frequency F_’ea_k Measured Quasi-peak AfiEnnE Antenna | Turn-table
MHz ZrS'(S?/'/Or:) emission, dEIB_Im\;}r"n Mzré;ln, polarization he'n%ht’ pg:g:ggs || Vel
W dB(uV/m) (LV/m)
34.358800 20.63 17.32 40.50 -23.18 \Y 1 12 Pass

*- Margin = Measured emission - specification limit.
**~ EUT front panel refer to 0 degrees position of turntable.

The radiated emission measurements above 1000 MHz were performed for the EUT in transmit mode. All emissions
were found below the limit for unintentional radiated emissions.

Reference numbers of test equipment used
[ HL0465 | HLO0521 | HL0589 |
Full description is given in Appendix A.

HL0593 | HL0594 | HLO0604 | HL1004 | HL2009 |
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Report ID:
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Date of Issue: December 2004

Test specification:

FCC Part 15, Section 109 / ICES-003, Radiated emission

Test procedure:

ANSI C63.4, Sections 11.6 and 12.1.4/ CISPR 22

Test mode:

Compliance

Date & Time:

10/20/2004 12:09:30 PM

Verdict:

PASS

Temperature: 25 °C

Air Pressure: 1010 hPa

Relative Humidity: 44 %

Power Supply: 3 VDC

Remarks:

Plot 7.5.1 Radiated emission measurements in 30 - 1000 MHz range, vertical and horizontal antenna polarization
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8 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer information Due Calibr.
No. Name Model No. Serial No. Month/Year
0034 | Antenna, Log Periodic, Electro-Metrics LPA 25/30 1988 12-Jan-05
200 - 1000 MHz
0038 | Antenna Mast, 1-4 meter, motorized HL AM -1 028 03-Feb-05
0287 | Turntable, Motorized Diameter, 2 m HL TMD-2 042 11-Nov-05
(OATS)
0415 | Cable, Coax, RF, RG-214 HL CC-3 056 02-Dec-05
0446 | Antenna, Loop active, 10kHz-30MHz EMCO 6502 2857 28-Jun-05
0465 | Anechoic Chamber HL AC -1 023 10-Oct-05
9(L) x 6,5(W) x5,5(H) m
0521 | EMI Receiver (Spectrum Analyzer) Hewlett Packard 8546A 3617A00319, 26-Sep-05
with RF filter section 9 kHz-2.9 GHz 3448A00253
0566 Antenna, Biconical, 20 - 200 MHz Electro-Metrics BIA 25/30 3566 10-Jan-05
0569 | Antenna, Log Periodic, Electro-Metrics LPA 25/30 1953 12-Jan-05
200 - 1000 MHz
0589 | Cable Coaxial, GORE HL GORE-3 176 02-Dec-05
A2P01POL118, 2.3 m
0593 | Antenna Mast, 1-4 m Pneumatic Madgesh AM-F1 101 03-Feb-05
0594 | Turn Table for anechoic chamber HL TT-WDCH1 102 27-Jan-05
flush mount d=1.2 m Pneumatic
0604 | Antenna BiconiLog Log-Periodic/T EMCO 3141 9611-1011 10-Jan-05
Bow-TIE 26 - 2000 MHz
0812 | Cable Coax, RG-214, 11.5 m, N-type HL C214-11 148 02-Dec-05
connectors
1004 | Cable Coaxial , ANDREW PSWJ4 , HL ANDREW-6 163 02-Dec-05
6m
1365 | Cable Coaxial, S-FLC 12-50, 5 m HL C214-5 1365 02-Dec-05
1430 | EMI Receiver, 9 kHz - 2.9 GHz Agilent Technologies 8542E 3807A00262, 01-Sep-05
(HP) 3705A00217
1552 | Cable RF, 8 m Alpha Wire RG-214 1552 02-Dec-05
1848 | Antenna mast 4m/6m with polarity Sh. I. Machines AM-5 1 19-Apr-05
control (OATS)
1942 | Cable 18GHz, 4 m, blue Rhophase Microwave SPS-1803A- T4658 17-Oct-05
Limited 4000-NPS
1947 | Cable 18GHz, 6.5 m, blue Rhophase Microwave NPS-1803A- T4974 17-Oct-05
Limited 6500-NPS
1984 | Antenna, Double-Ridged Waveguide EMC Test Systems 3115 9911-5964 22-Mar-05
Horn, 1-18 GHz, 300 W, N-type
2009 | Cable RF, 8 m Alpha Wire RG-214 C-56 02-Dec-05
2254 | Cable 40GHz, 0.8 m, blue Rhophase Microwave KPS-1503A- W4907 24-Jun-05
Limited 800-KPS
2259 | Amplifier Low Noise 2-20 GHz Sophia Wireless LNA0220-C 0223 05-Nov-05
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Report ID: VISRAD_FCC.16101_revl.doc

Measurement uncertainties

Date of Issue: December 2004

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 10 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.0 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: + 5.1 dB
Double ridged horn antenna: + 5.3 dB
Biconilog antenna: £ 5.5 dB

Biconical antenna: = 5.5 dB

Log periodic antenna: + 5.6 dB
Double ridged horn antenna: + 5.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: £ 5.3 dB
Double ridged horn antenna: + 5.3 dB
Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: + 6.0 dB
Double ridged horn antenna: + 6.0 dB

Conducted emissions at RF antenna connector

9kHz to 2.9 GHz: + 2.6 dB

2.9 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: +4.3dB
13.2 GHz t0 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: +5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Duty cycle, timing (Tx ON / OFF) and average
factor measurements

+1.0%

Occupied bandwidth

+8.0 %

The test equipment has been calibrated according to its recommended procedures and is within the manufacturer's
published limit of error. The standards and instruments used in the calibration system conform to the present requirements
of ISO/IEC 17025 (or alternately ANSI/NCSL Z540-1).
The laboratory calibrates its measurement standards by a third party (traceable to NIST, USA) on a regular basis according
to equipment manufacturer requirements. The Hermon Labs EMC measurements uncertainty is given in the table above.

Person for contact: Mr. Alex Usoskin, CEO.
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10 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility. Hermon Laboratories is listed by the Federal Communications Commission (USA) for all
parts of Code of Federal Regulations 47 (CFR 47) and by Industry Canada for electromagnetic emissions (file numbers IC
2186-1 for OATS and IC 2186-2 for anechoic chamber), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site), assessed by TNO Certification EP&S
(Netherlands) for a number of EMC, telecommunications, environmental, safety standards, and by AMTAC (UK) for safety of
medical devices. The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to
ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications testing and environmental simulation
(for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

11 APPENDIX D Specification references

47CFR part 15: 2004 Radio Frequency Devices.

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field
Strength, 10 kHz to 40 GHz-Specifications.

ANSI| C63.4: 2001 American National Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz.

RSS-210 Issue 5: 2001 + Low Power Licence- Exempt Radiocommunication Devices

Amendment: 2002 + Amendment
2: 2003 + Amendment 3: 2004

RSS-212 Issue 1:1999 Test Facilities and Test Methods for Radio Equipment
ICES-003 Issue 4: 2004 Digital Apparatus

CAN/CSA-CEI/IEC CISPR 22: 02  Information Technology Equipment- Radio Disturbance Characteristics- Limits and
Methods of measurement
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12 APPENDIX E

A

AC
AVRG
cm

dB
dBm
dB(uv)
dB(uV/m)
DC
EIRP
ERP
EUT

F

GHz
GND
H

HL

Hz

k

kHz
LISN
LO

m
MHz
min
mm
ms

Project: 16101

Abbreviations and acronyms

ampere
alternating current

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
direct current

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

line impedance stabilization network
local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

open area test site

Ohm

printed circuit board

power supply

part per million (10'6)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt
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13  APPENDIX F Test equipment correction factors
Antenna Factor
Active Loop Antenna
EMC Test Systems, model 6502, serial number 2857
Frequency, Magnetic Antenna Factor, Electric Antenna Factor,
MHz dB(S/m) dB(1/m)
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -411 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.7
0.750 -41.9 9.6
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.1
4.000 -41.4 101
5.000 -41.5 10.0
10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(S/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uA/m).
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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HEEMON LRACRATORIES
Biconical antenna factor
Electro-Metrics, model BIA-25/30, serial number 3566
Frequency, Antenna factor, Frequency, Antenna factor,

MHz dB(1/m) MHz dB(1/m)
20 14.1 115 15.2
25 14.5 120 14.9
30 13.8 125 13.5
35 11.9 130 13.5
40 11.5 135 13.0
45 11.7 140 12.7
50 11.4 145 12.9
55 10.6 150 14.7
60 10.4 155 15.0
65 9.0 160 15.0
70 7.8 165 15.5
75 7.6 170 15.9
80 7.5 175 16.6
85 7.9 180 171
90 9.5 185 17.5
95 10.9 190 17.9
100 11.9 195 18.0
105 12.4

110 135 200 18.1

Antenna factor in dB (1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Log periodic antenna factor
Electro-Metrics, model LPA-25/30, serial number 1953
Frequency, Antenna factor, Frequency, Antenna factor,

MHz dB(1/m) MHz dB(1/m)
200 15.2 625 25.2
225 15.1 650 25.8
250 16.3 675 27.2
275 17.2 700 27.6
300 19.6 725 27.6
325 18.4 750 27.6
350 19.0 775 28.0
375 20.0 800 28.2
400 20.9 825 29.4
425 21.3 850 29.9
450 22.1 875 30.0
475 22.7 900 30.4
500 23.2 925 30.6
525 23.9 950 30.8
550 24.2 975 31.6
575 24.6

600 547 1000 32.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).

Log periodic antenna factor

Electro-Metrics, model LPA-25/30, serial number 1988

Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m)
200 12.6 625 20.4
225 12.2 650 20.9
250 13.4 675 22.0
275 14.3 700 22.2
300 15.2 725 22.7
325 15.7 750 22.5
350 15.9 775 22.7
375 16.4 800 22.8
400 17.0 825 23.2
425 17.4 850 23.5
450 17.9 875 23.9
475 18.6 900 24.0
500 19.1 925 24.0
525 19.3 950 24.2
550 19.6 975 24.7
575 19.8
600 200 1000 251

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO, model 3141, serial number 1011
Frequency, Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 560 19.8 1300 27.0
28 7.8 580 20.6 1320 27.8
30 7.8 600 21.3 1340 28.3
40 7.2 620 215 1360 28.2
60 71 640 21.2 1380 27.9
70 8.5 660 214 1400 27.9
80 9.4 680 21.9 1420 27.9
90 9.8 700 222 1440 27.8
100 9.7 720 222 1460 27.8
110 9.3 740 221 1480 28.0
120 8.8 760 22.3 1500 28.5
130 8.7 780 22.6 1520 28.9
140 9.2 800 22.7 1540 29.6
150 9.8 820 22.9 1560 29.8
160 10.2 840 231 1580 29.6
170 10.4 860 234 1600 29.5
180 10.4 880 23.8 1620 29.3
190 10.3 900 241 1640 29.2
200 10.6 920 241 1660 294
220 11.6 940 24.0 1680 29.6
240 12.4 960 241 1700 29.8
260 12.8 980 245 1720 30.3
280 13.7 1000 24.9 1740 30.8
300 14.7 1020 25.0 1760 31.1
320 15.2 1040 25.2 1780 31.0
340 15.4 1060 254 1800 30.9
360 16.1 1080 25.6 1820 30.7
380 16.4 1100 25.7 1840 30.6
400 16.6 1120 26.0 1860 30.6
420 16.7 1140 26.4 1880 30.6
440 17.0 1160 27.0 1900 30.6
460 17.7 1180 27.0 1920 30.7
480 18.1 1200 26.7 1940 30.9
500 18.5 1220 26.5 1960 31.2
520 19.1 1240 26.5 1980 31.6
1260 26.5
540 19.5 1280 266 2000 32.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged wave guide horn antenna
EMC Test Systems (EMCO), model 3115
Frequency, Antenna factor (s/n 9911-5964), Antenna factor (s/n 00027177),
MHz dB(1/m) dB(1/m)
1000.0 24.5 247
1500.0 24.8 25.7
2000.0 27.6 27.8
2500.0 28.7 28.9
3000.0 30.8 30.7
3500.0 329 31.8
4000.0 327 33.0
4500.0 32.0 32.8
5000.0 33.6 34.2
5500.0 35.3 34.9
6000.0 35.7 35.2
6500.0 35.8 35.4
7000.0 36.2 36.3
7500.0 37.2 37.3
8000.0 37.2 37.5
8500.0 38.1 38.0
9000.0 38.6 38.3
9500.0 38.3 38.3
10000.0 38.4 38.7
10500.0 38.3 38.7
11000.0 38.8 38.9
11500.0 39.9 39.5
12000.0 39.6 39.5
12500.0 39.5 39.4
13000.0 40.5 40.5
13500.0 41.1 40.8
14000.0 41.5 415
14500.0 40.8 41.3
15000.0 39.5 40.2
15500.0 38.1 38.7
16000.0 38.1 38.5
16500.0 40.1 39.8
17000.0 42.6 41.9
17500.0 454 45.8
18000.0 48.7 49.1

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Cable coaxial, RG-58/RG-214, model CC-3, serial number 056, HL 0415
+ Cable coaxial, RG-214, 11.5 m, model C214-11, serial number 148, HL 0812
Calibration data
Set, Measured, Deviation, Tolerance Measured
No. Parameter (specification), uncertainty
MHz dB dB dB dB

! 20 0.73 -

2 30 0.91 -

3 50 12 -

4 80 1.56 -

5 100 1.76 -

6 200 2.59 -

! 300 3.26 -

8 Insertion loss 400 393 - NA +0.12
° 500 4.42 -

10 600 492 -

1 700 5.36 -

12 800 5.88 -

13 900 6.41 -

14 1000 6.71 -

15 1500 8.63 -

16 2000 10.39 -
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HENM N LARORATORIES

Cable loss
Cable coaxial, GORE A2P01POL118, 2.3 m, model GORE-3, serial number 176, HL 0589
+ Cable coaxial, ANDREW PSWJ4, 6 m, model: ANDREW-6, serial number 163, HL 1004

Frequency Cable loss Tolerance Measurement
No. MHz a8 (Specification), uncertainty,
dB dB

1 30 0.33

2 50 0.40

3 100 0.57

4 300 0.97

5 500 1.25

6 800 1.59

7 1000 1.81

8 1200 1.97 <6.5 +0.12
9 1400 2.15

10 1600 2.28

11 1800 2.43

12 2000 2.61

13 2200 275

14 2400 2.89

15 2600 2.97

16 2800 3.21 <6.5 +0.12
17 3000 3.32

18 3300 347

19 3600 3.62

20 3900 384

21 4200 3.92 +0.17
22 4500 4.07

23 4800 4.36

24 5100 4.62

25 5400 4.78

26 5700 5.16

27 6000 567

28 6500 5.99
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Cable coaxial, RG-214, 5 m, model C214-5, serial number 1365, HL 1365
Calibration data
Set, Measured, Deviation, Tolerance Measured
No. Parameter (specification), | uncertainty
MHz dB dB dB dB

! 1000 0.41 -

2 1200 0.44 -

3 1400 0.48 -

4 1600 0.52 - *0.12
5 1800 0.55 -

6 2000 0.58 -

! 2200 0.61 -

8 Insertion loss 2400 0.64 - NA

° 2600 0.67 -

10 2800 0.7 -

1 3000 0.73 - ‘017
12 3300 0.79 -

13 3600 0.84 -

4 3900 0.94 -

15 4200 1.22 -
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Cable loss
Cable 18 GHz, 4 m, blue, model SPS-1803A-4000-NPS, serial number T4658, HL 1942

Frequency, Cable loss, Frequency, Cable loss,
GHz dB GHz dB
0.03 0.21 6.10 2.88
0.05 0.26 6.30 2.90
0.10 0.36 6.50 2.97
0.20 0.50 6.70 3.02
0.30 0.61 6.90 3.04
0.40 0.70 7.10 3.07
0.50 0.78 7.30 3.12
0.60 0.85 7.50 3.13
0.70 0.93 7.70 3.19
0.80 0.99 7.90 3.24
0.90 1.04 8.10 3.30
1.00 1.10 8.30 3.36
1.10 1.16 8.50 3.45
1.20 1.22 8.70 3.41
1.30 1.26 8.90 3.45
1.40 1.31 9.10 3.42
1.50 1.35 9.30 3.55
1.60 1.41 9.50 3.48
1.70 1.45 9.70 3.58
1.80 1.49 9.90 3.61
1.90 1.53 10.10 3.66
2.00 1.57 10.30 3.68
2.10 1.61 10.50 3.70
2.20 1.65 10.70 3.70
2.30 1.69 10.90 3.75
2.40 1.72 11.10 3.78
2.50 1.76 11.30 3.86
2.60 1.79 11.50 3.98
2.70 1.83 11.70 4.10
2.80 1.87 11.90 412
2.90 1.90 12.10 4.09
3.10 1.97 12.40 413
3.30 2.04 13.00 4.23
3.50 2.1 13.50 4.35
3.70 2.18 14.00 4.40
3.90 2.24 14.50 4.44
4.10 2.31 15.00 4.57
4.30 2.38 15.50 4.66
4.50 2.43 16.00 4.64
4.70 2.53 16.50 4.66
4.90 2.53 17.00 4.75
5.10 2.63 17.50 4.85
5.30 2.65 18.00 4.93
5.50 2.72
5.70 2.76
5.90 2.79
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Cable 18 GHz, 6.5 m, blue, model NPS-1803A-6500-NPS, serial number T4974, HL 1947

Calibration data

Frequency, Insertion loss, Frequency, Insertion loss,
GHz dB GHz dB
0.03 0.30 6.10 4.87
0.05 0.38 6.30 4.95
0.10 0.53 6.50 4.94
0.20 0.74 6.70 4.88
0.30 0.91 6.90 4.87
0.40 1.05 7.10 4.83
0.50 1.18 7.30 4.85
0.60 1.29 7.50 4.86
0.70 1.40 7.70 4.91
0.80 1.50 7.90 4.96
0.90 1.59 8.10 5.03
1.00 1.68 8.30 5.08
1.10 1.77 8.50 5.13
1.20 1.86 8.70 5.21
1.30 1.94 8.90 5.22
1.40 2.01 9.10 5.34
1.50 2.08 9.30 5.35
1.60 2.16 9.50 5.52
1.70 2.22 9.70 5.51
1.80 2.29 9.90 5.66
1.90 2.36 10.10 5.70
2.00 2.42 10.30 5.78
2.10 2.48 10.50 5.79
2.20 2.54 10.70 5.82
2.30 2.60 10.90 5.86
240 2.66 11.10 5.94
2.50 2.71 11.30 6.06
2.60 2.77 11.50 6.21
2.70 2.83 11.70 6.44
2.80 2.89 11.90 6.61
2.90 2.95 12.10 6.76
3.10 3.06 12.40 6.68
3.30 3.17 13.00 6.66
3.50 3.28 13.50 6.81
3.70 3.39 14.00 6.90
3.90 3.51 14.50 6.90
4.10 3.62 15.00 6.97
4.30 3.76 15.50 717
4.50 3.87 16.00 7.28
4.70 4.01 16.50 7.27
4.90 4.10 17.00 7.38
5.10 4.21 17.50 7.68
5.30 4.31 18.00 7.92
5.50 4.43
5.70 4.56
5.90 4.71
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Cable loss
RF cable 8 m, model RG-214, serial number C-56, HL 2009
No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz dB dB dB

1 1 0.10

2 10 0.14

3 30 0.25

4 50 0.34

5 100 0.53

6 300 0.99

7 500 1.31

8 800 1.73

9 1000 1.98

10 1100 211 NA +0.12
11 1200 221

12 1300 2.35

13 1400 2.46

14 1500 2.55

15 1600 2.68

16 1700 2.78

17 1800 2.88

18 1900 2.98

19 2000 3.09
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Calibration data
RF cable 8 m, model RG-214, serial number 1552, HL 1552
Tolerance Meas.
No. Parameter Set, MHz Measured, dB Deviation, dB (Specification), Uncert.,
dB dB

1 20 0.27 -

2 30 0.31 -

3 50 0.40 -

4 80 0.49 -

5 100 0.55 -

6 200 0.80 -

7 300 0.99 -

8 400 1.17 -

9 500 1.32 -

10 600 1.45 -

Insertion Loss NA +0.12

11 700 1.60 -

12 800 1.72 -

13 900 1.84 -

14 1000 2.00 -

15 1200 2.19 -

16 1400 2.40 -

17 1500 2.51 -

18 1600 2.61 -

19 1800 2.82 -

20 2000 3.00 -
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Cable 40 GHz, 0.8 m, blue, model KPS-1503A-800-KPS, serial number W4907 (HL 2254), insertion loss

Frequency, | Insertion loss, Frequency,|Insertion loss,
GHz dB GHz dB
0.03 0.05 10.30 1.20
0.05 0.09 10.50 1.22
0.1 0.10 10.70 1.30
0.2 0.16 10.90 1.21
0.3 0.21 11.10 1.19
0.5 0.26 11.30 1.26
0.7 0.31 11.50 1.25
0.9 0.36 11.70 1.23
1.1 0.39 11.90 1.29
1.3 0.42 12.10 1.25
1.5 0.46 12.40 1.33
1.7 0.47 13.00 1.41
1.9 0.51 13.50 1.42
2.1 0.55 14.00 1.61
23 0.54 14.50 1.53
25 0.56 15.00 1.63
27 0.60 15.50 1.53
29 0.61 16.00 1.53
341 0.63 16.50 1.54
3.3 0.66 17.00 1.67
3.5 0.68 17.50 1.88
3.7 0.72 18.00 1.76
3.9 0.70 18.50 2.03
4.1 0.75 19.00 1.66
4.3 0.75 19.50 1.71
4.5 0.80 20.00 1.65
4.7 0.78 20.50 1.87
4.9 0.81 21.00 1.75
5.1 0.82 21.50 1.86
5.3 0.84 22.00 1.81
5.5 0.84 22.50 2.03
5.7 0.86 23.00 1.91
5.9 0.90 23.50 1.87
6.1 0.91 24.00 1.97
6.3 0.95 24.50 1.85
6.5 0.92 25.00 2.01
6.7 0.91 25.50 2.02
6.9 0.95 26.00 2.15
71 0.98 26.50 2.1
7.3 1.03 27.00 2.00
75 0.98 28.00 2.04
7.7 1.06 29.00 1.97
7.9 1.08 30.00 1.97
8.1 1.06 31.00 2.31
8.3 1.10 32.00 2.24
8.5 1.10 33.00 2.31
8.7 1.12 34.00 2.36
8.9 1.12 35.00 2.33
9.1 1.14 36.00 247
9.3 1.18 37.00 2.56
9.5 1.16 38.00 245
9.7 1.18 39.00 2.68
9.9 1.17 40.00 2.60
10.1 1.18
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