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1. General Information

Administrative Information

Manufacturer:

Manufacturer's Address:

Manufacturer's Representative:

Equipment Under Test (E.U.T):

Equipment Model No.:

Equipment Serial No.:

Date of Receipt of E.U.T:

Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

FCC ACC M Ver1.1 05Mayl 2000

Fourier Systems Ltd.

Fourier Systems Ltd.

9611 West 165" St., Suite 11b
Orland Park

IL 60467

USA

Tel: +708-364-9500

Fax: +708-364-9555

Haim Bila

DataNet RH/Temp Logger

DNL920

814935

19.05.09
19.05.09

03.06.09

[.T.L (Product Testing) Ltd.
Kfar Bin Nun,
ISRAEL 99780

See Section 2
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List of Accreditations

The EMC laboratory of I.T.L. is accredited by the following bodies:

1.

2.

3.

o

The American Association for Laboratory Accreditation (A2LA)
(U.S.A)), Certificate No. 1152.01.

The Federal Communications Commission (FCC) (U.S.A.),
Registration No. 90715.

The Israel Ministry of the Environment (Israel), Registration No.
1104/01.

The Voluntary Control Council for Interference by Information
Technology Equipment (VCCI) (Japan), Registration Numbers: C-
1350, R-1285.

Industry Canada (Canada), File No. IC 4025.

TUV Product Services, England, ASLLAS No. 97201.

Nemko (Norway), Authorization No. ELA 207.

I.T.L. Product Testing Ltd. is accredited by the American Association for Laboratory Accreditation
(A2LA) and the results shown in this test report have been determined in accordance with I.T.L.'s

terms of accreditation unless stated otherwise in the report.
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1.3 Product Description

The DataNet is a 16-bit data logging system with data transmission from units to
the central computer utilizing the ZigBee wireless telemetry protocol. ZigBee
wireless protocol transmits on a 2.4 GHz license free frequency RF band. Each
DataNet unit also serves as a transmission repeater to neighboring units, forming
a reliable mesh network of up to 65,000 nodes.

The DNL 920 logger has 4 inputs for direct measurement and recording of

PT-100, thermocouple (J, K, T), voltage, current, frequency, pulse and dry
contact. The logger can run from battery or from AC power.

1.4 Test Methodology

Both conducted and radiated testing were performed according to the procedures
in ANSI C63.4: 2003. Radiated testing was performed at an antenna to EUT
distance of 3 meters.

1.5 Test Facility
The radiated emissions tests were performed at I.T.L.’s testing facility at Kfar
Bin-Nun, Israel. This site is a FCC listed test laboratory (FCC Registration
No. 90715, date of listing August 22, 2006).
I.T.L.’s EMC Laboratory is also accredited by A2LA, certificate No. 1152.01.

1.6 Measurement Uncertainty

Radiated Emission

The Open Site complies with the +4 dB Normalized Site Attenuation
requirements of ANSI C63.4-2003. In accordance with Paragraph 5.4.6.1 of this
standard, this tolerance includes instrumentation calibration errors, measurement
technique errors, and errors due to site anomalies.
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2. System Test Configuration

2.1 Justification

Exploratory radiated emission screening inside a shielded room was performed
on the DNL920 and DNL910 models in the band of 9 kHz up to 10" harmonic
to determine worst case situation.

The only emission that was found in the units were in 2" harmonic at the same
level.

The DNL920 model was chosen to represent both models since it contains 2
internal sensors, while the DNL910 model contains only a logger.

The layout, enclosure, RF output power, antenna gain and all other RF
parameters and circuitry are identical both units.

For the purposes of the system test the DataNet system was configured in a
typical manner, as a customer normally would use it.

The E.U.T. is a wall mounted device.

2.2 EUT Exercise Software
The DataNet hardware was run via the DataNet PC Software.

2.3 Special Accessories

No special accessories were needed to achieve compliance.

2.4 Equipment Modifications

No modifications were necessary in order to achieve compliance.

Test Report E90231.00 Fourier Systems Ltd. Page 8 of 67

FCC ACC M Ver1.1 05Mayl 2000



: Israel
Testing
( Laboratories

o~

2.5 Configuration of Tested System

E.U.T.

DNL920
Power Supply
M/N PK41-120300
INPUT: 120V AC 60Hz 115VAC
MADE I A 1208 |

Figure 1. Configuration of Tested System
Test Report E90231.00 Fourier Systems Ltd. Page 9 of 67
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3. Test Set-up Photos

w

Fourier Systems
DNL920

Figure 2. Conducted Emission Test

Figure 3. Radiated Emission Test
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Figure 4. Conducted Emission From Antenna Port Tests
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4. Conducted Emission Data

4.1 Test Specification
F.C.C., Part 15, Subpart C

4.2 Test Procedure

The E.U.T operation mode and test set-up are as described in Section 3.1. In
order to minimize background noise interference, the conducted emission testing
was performed inside a shielded room, with the E.U.T placed on an 0.8 meter
high wooden table, 0.4 meter from the room's vertical wall.

The E.U.T was powered from 115V AC / 60 Hz via a 50 Ohm /50 pHn Line
Impedance Stabilization Network (LISN) on the phase and neutral lines. The
LISN's were grounded to the shielded room ground plane (floor), and were kept
at least 0.8 meters from the nearest boundary of the E.U.T

The center of the E.U.T AC cable was folded back and forth, in order to form a
bundle less than 0.40 meters and a total cable length of 1 meter.

The emission voltages at the LISN's outputs were measured using a
computerized receiver, complying with CISPR 16 requirements. The
specification limits are loaded to the receiver via a 3.5" floppy disk and are
displayed on the receiver's spectrum display.

A frequency scan between 0.15 and 30 MHz was performed at 9 kHz I.F. band
width, and using peak detection.

The spectral components having the highest level on each line were measured
using a quasi-peak and average detector.

4.3 Measured Data

JUDGEMENT: Passed by 31.0 dB

The margin between the emission levels and the specification limit is, in the
worst case, 32.6 dB for the phase line at 0.53 MHz and 31.0 dB at 0.56 MHz for
the neutral line.

The EUT met the F.C.C. Part 15, Subpart C specification requirements.

The details of the highest emissions are given in Figure 5 to Figure 8.
TEST PERSONNEL:

Tester Signature: @6 Date: 20.08.09
Typed/Printed Name: A. Sharabi

Test Report E90231.00 Fourier Systems Ltd. Page 12 of 67
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Conducted Emission

E.U.T Description DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: F.C.C., Part 15, Subpart C

Lead: Phase

Detectors: Peak, Quasi-peak, Average
Signal Freguency Peak )= 2P Delta Awg Awv Delta Corr
Number {MHz) {dBuv) (dEuV) L 1 (dBE) (dBuVv) L 2 (dBE)} (dE)

1 0.1540383 35.6 Z8.4 -37.4 2 -35.6
2 0.1532208 34.7 Z8.2 -36.2 3 -38.9%9
3 0.z229862 3z.1 Z4.8 -37.7 -6.9 -352.4
4 0.z2%2500% 27.1 12.3 -38.7 0 -38.0
3 0.533721 30.7 23.4 -3Z.6 = -3Z.6
= 0.566336 8.7 Z21.8 -34.2 3 -34.5

Figure 5. Detectors: Peak, Quasi-peak, AVERAGE .

Note: QP Delta/Av Delta refer to the test results obtained minus specified
requirement; thus a positive number indicates failure, and a negative result
indicates that the product passes the test.
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Conducted Emission

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: F.C.C., Part 15, Subpart C
Lead: Phase
Detectors: Peak, Quasi-peak, Average

RCTY DET: PERAK

MERS DET: PERK QF AWG
MER LEH kH:z
34.87 dBpl

LOG  REF 75.@ dBpl

18 A S 7
e L 0] ey
j_E dB H . H - H H

WA SR
SCOFCY L Ll
CORR |-ttt

START 138 kH:z STOP 3B.BA MHz
#IF BW 3.8 kH:z AVG BH 38 kHz SHP 2.49  sec

Figure 6. Detectors: Peak, Quasi-peak, Average

Test Report E90231.00 Fourier Systems Ltd. Page 14 of 67
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Conducted Emission

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: F.C.C., Part 15, Subpart C

Lead: Neutral

Detectors: Peak, Quasi-peak, Average
8ignal Frequency Peak (9] =] QP Delta Awyg Av Delta Corr
Mumber {MHz) (dBuv) (dBuv) L 1 (dB) (dBuv) L Z (dB) (dE)

0.157674 6.5 29.14 -36.2 = -58.2
0.172825 35.8 Z8.9%9 -35.6 2 -38.3
0.218323 353.2 28.3 -34.6 2 -35.2
0.z7551%9 34.2 27.1 -33.% -5.2 -36.2
0.3636559 31.% Z24.1 -34.6 7 -36.4
0.552810 31.% Z5.0 -31.0 0 -33.0

Figure 7. Detectors: Peak, Quasi-peak, AVERAGE

Note: QP Delta/Av Delta refer to the test results obtained minus specified
requirement; thus a positive number indicates failure, and a negative result
indicates that the product passes the test.
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Conducted Emission

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: F.C.C., Part 15, Subpart C
Lead: Neutral
Detectors: Peak, Quasi-peak, Average

ACTY DET: PERAK
MERS OET: FERK QF AVG

MER 150 kHz
37.83 dBuV
LOG  REF 75.8 dEuV
14 : : A : :
dB/ ;
ATH = FASS ELIHIET
18 dB| ; ;
[
IR EREERRNAAL:
=C FC E My
CORR Frrhmrrr e el e s
START 158 kH: sTOP 3B.BA MH:z
#IF EW 9.8 kHz AUG BH 3@ kH:z SWP 2.48 sec
Figure 8 Conducted Emission: NEUTRAL
Detectors: Peak, Quasi-peak, Average
Test Report E90231.00 Fourier Systems Ltd. Page 16 of 67
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4.4 Test Instrumentation Used, Conducted Measurement
Instrument Manufactur Model Serial No. Last Calibration Period
er Date

LISN Fischer FCC-LISN-2A 127 March 3, 2009 1 Year

LISN Fischer FCC-LISN-2A 128 March 3, 2009 1 Year

EMI Receiver HP 85422E 3906A00276 November 17, 2008 1Year

RF Filter Section HP 85420E 3705A00248 November 16, 2008 1Year
Printer HP LaserJet 2200 | JPKGC19982 N/A N/A

Test Report E90231.00

FCCACC M Ver1.1 05Mayl 2000

Fourier Systems Ltd.
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5. 6dB Minimum Bandwidth

5.1 Test procedure

The E.U.T. was set to the applicable test frequency. The E.U.T. antenna terminal
was connected to the spectrum analyzer through an external attenuator (10 dB)
and an appropriate coaxial cable (cable loss = 1 dB). The spectrum analyzer was
set to 100 kHz resolution BW. The spectrum bandwidth of the E.U.T. at the
point of 6 dB below maximum peak power was measured and recorded.

The E.U.T. was tested at 2410, 2440, and 2475MHz

I MKR & 1.6@ MHz
REF 12.7 dEBm AT 2@ dB .46 dE
FEAE : - - -
LOG
1@
dE
OFFST

CEHTER 2.4108B8 GH=z SPAN 18.88 MHz
#RES BW 280 kH=z #UEBW 208 kH=z SHP 28.8 msec

Figure 9 —2410 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 18 of 67
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BT MKR & 1.78 MHz
REF 12.7v dEm AT 268 dB -.E2 dE
FPEMK
LOG
1@

dB/
OFFST
11.7
dE

CEHTER 2.44888 GHz SPAH 18 .88 MH=z
#RES BW 288 kHz #UEBMW 208 kHz SHWP 28.8 msec

Figure 10 —2440MHz

BT MKR & 1.E8 MH=z
REF 12.7v dEm AT 28 dB .25 dE
PERK
LOG
i@
dB
OFFET
11.7
dE

VA 5B
SCOFC
CORR

CENTER 2,47580 GHz SPAM 10.88 MH=z
ES BW 388 kH=z #VEBKW 38B kH= SHF 28.8 msec

Figure 11 —2475 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 19 of 67
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5.2 6.2. Results table

E.U.T Description: DataNet RH/Temp Logger
Model No.: DNL920

Serial Number: 814935

Specification: F.C.C. Part 15, Subpart C: (15.247-a2)

Operation Reading Specification
Frequency
(MHz2) (MHz2) (MHz)
2410 1.60 0.5
2440 1.70 0.5
2475 1.60 0.5

Figure 12 6 dB Minimum Bandwidth

JUDGEMENT: Passed
TEST PERSONNEL.:
Tester Signature: Date: 20.08.09
Typed/Printed Name: A. Sharabi
5.3 Test Equipment Used.
6 dB Minimum Bandwidth
Instrument | Manufacturer Model Serial/Part Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 March 17, 2009 1 year
Analyzer
Attenuator Jyebao - FAT- April 19, 2009 1 year
AM5AF5G6G2W20
Cable Rhophase KPS-5000- Al674 April 19, 2009 1 year
KPS

Figure 13 Test Equipment Used

Test Report E90231.00

FCC ACC M Ver1.1 05Mayl 2000

Fourier Systems Ltd.
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6. Maximum Transmitted Peak Power
Output

6.1 Test procedure

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an external
attenuator (10dB) and an appropriate coaxial cable (cable loss = 1.7 dB). The Spectrum
Analyzer was set to 1.0 MHz resolution BW. Peak power level was measured at selected
operation frequencies.

The E.U.T. was tested at 2410, 2440, and 2475 MHz

ATTEN 38dB MKR 1.2BdBm

RL 23.7dBm 18dBs 2. 4B958GHz

CHANNEL | PORER
o [ACReSS 1B 5 Hz,ﬁﬁLﬂ“\

TOTHL 4] 6dEq

DENSITY —EE,{égBr ZHz \-\\“‘

k] it

=} M err e
CENTER Z.41088GHz SPAN 1@. BBMHz
#REW 1.0MHz  ¥UBW 3. BMHz SWP SB. Ams

Figure 14 2410

Test Report E90231.00 Fourier Systems Ltd. Page 21 of 67
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ATTEM 3@dE MKR . 7EdBEm
RL 23. 7dBm 18d B~ Z.43958GHz

CHANNEL | FOWER
o |BCROSS 1o B Hz,JmA'_ﬁ
TOTAL =] ZdET
DENSITY| =66 ,a’é/Br /Hz \\\

P s

™ i TP

CENMTER 2. 44888GHz SPAM 18. 8EMHz
¥REEBMW 1. G@MHz ¥UBW 2. BMH=z SWP 5@ Bms

Figure 15 2440 MHz

ATTEM 3@dE MKR . B87dBEm
RL 23. 7dBm 18d B~ 2. 474EAGH=

CHANNEL | FONER
BCROSS 10D Hz,ﬁﬂ,j—h_ﬁﬂk

DIToTaL 3 ?dBr/%Br N

DEMEITY | -EE ~H=z [,

CENTER 2. 47ERAGH=z SPAM 18, BEMH=z
¥RBW 1. @rMHz ¥UBKW 2. AMH=z SWF 58. 8ms

Figure 16 2475 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 22 of 67

FCC ACC M Ver1.1 05Mayl 2000



i

6.2

Israel
Testing

Laboratories

Results table

E.U.T. Description:
Model No.:

Serial Number: 1. 860M:
Specification: F.C.C. Part 15, Subpart C

Freq. Power Specification Margin
(dBm) (dBm) (dB)

2410 4.0 30.0 -26.0

2440 3.2 30.0 -26.8

2475 3.7 30.0 -26.3

Figure 17 Maximum Peak Power Output
JUDGEMENT: Passed by 26.0 dB
TEST PERSONNEL.:

Tester Signature:

Typed/Printed Name: A. Sharabi

6.3

Test Equipment Used.

Peak Power Output

Date: 20.08.09

Instrument | Manufacturer Model Serial/Part Calibration
Number
Last Period
Calibr.
Spectrum HP 8564E 3442A00275 December 15, 2008 1 year
Analyzer
Attenuator Jyebao - FAT- April 19, 2009 1 year
AMS5AF5G6G2W20
Cable Rhophase KPS-5000- Al674 April 19, 2009 1 year
KPS

Test Report E90231.00

FCCACC M Ver1.1 05Mayl 2000
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7. Peak Power Output Out of
2400-2483.5 MHz Band

7.1 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator (10 dB) and an appropriate coaxial cable

(cable loss = 1.7 dB). The spectrum analyzer was set to 100 kHz resolution BW
except for the frequency range 9 kHz-150 kHz where the RBW was set to 1kHz
and the frequency range 150 kHz-10 MHz where the RBW was set to 10kHz.
The frequency range from 9 kHz to 25 GHz was scanned. Level of spectrum
components out of the 2400-2483.5 MHz was measured at the selected
operation frequencies.

The E.U.T. was tested at 2410, 2440, and 2475MHz with the following

- MER 2.48939 GH=z
REF E.7 dEm AT 1@ dB 1.59 dEm

PEfAK

START 2.400868 GHz STOP 2.483E@ GHz
#RES BHW 188 kH=z #YVEL 388 kH=z SHF 25.1 msec

Figure 19 —2410 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 24 of 67
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- MKR 9.8 kH=z
REF -9.2 dEm AT 168 dB -E7¥ .16 dEm
PERK
LOG

16 | e e aann aann e e e e e

ME SE
CORR|

STHRT 9.8 kH=z STOP 1EB.8 kH=z
#RES BMW 1.8 kH=z #VEBKW 38B kH= SHWF 423 msec

Figure 20 —2410 MHz

- MER 1.232 MH=z
REF -9.2 dEm AT 18 dB -72.99 dEm
FERK

STHRT 158 kHz STOP 16.088 MHz
#RES BMW 18 kH=z #VEBKW 388 kH=z SWP 296 msec

Figure 21 —2410 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 25 of 67
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AT MKR £219.2 MHz
REF -9.2 dEm AT 16 dE -E9.4E5 dEm
FEAK
LoG
i@
dB/
OFFST

Ma SB
CORR[

START 18.8 MH=z STOF 1.HEB@A GH=z
#RES BM 188 kH=z #UYENW 208 kHz SHWP 297 msec

Figure 22 —2410 MHz

I MKR 2.4088 GHz
REF -9.3 dBm AT 18 dB -E3.18 dBm

FEAK

ia
de~
OFFST
i1.7

dBm

Ma SE
SC FC
CORR

START 1.8EA GH=z STOF 2.488 GHz
#RES BW 1868 kH=z #UEBW 208 kH=z SHP 420 msec

Figure 23 —2410 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 26 of 67
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e MkR 2.5284 GHz
REF -9.3 dBm AT 18 dB -62.22 dBEm

FEMK
LOG

I e e s s e e e e e e
OFFST

START 2.4835 GH=z STOR 2.988H GH=z
#RES BW 188 kH=z #UEBKW 208 kH=z SHP 125 msec

Figure 24 —2410 MHz

o MKR 4.826 GHz
REF -9.3 dEm AT 18 dE -28.36 dEBEm
FEAK
LOG
1@

dB/

START 2.98H GH=z STOP B.5EBE GH=z
#RES BW 180 kH=z #UEBHW 288 kH=z SHP 1.88 zsec

Figure 25 —2410 MHz
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S MER 2.197 GH=z
EEF -9.2 dEm AT 18 dB -E2.6E dEm
FEAK

STHRT E.580 GHz STOP 168.8860 GHz
#RES BW 188 kH=z #¥YEL 388 kH=z SHF 1.85 sec

Figure 26 —2410 MHz

- MKR 21.74 GHz
REF -9.2 dEm AT 18 dE -48 .25 dEm
PEAK
LOG : : : : : : : : :
ia ......... T T T T S T T T T
aFFsT
11.7

oL
-1z.4
dBm

MAa SE
SC FC
CORR

START 1@.80 GHz STOP 2E.808 GHz
#RES BHW 288 kH=z #YVEL 388 kH=z SHF 588 msec

Figure 27 —2410 MHz
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MER 2.44858 GHz

ST
REF 8.7 dBEm -2.13 dBm

FEAE
LOG : : : : : : : : :
ia ......... RRCELREEE [RCELREEE [RCEEREEE [ACEEEE RREEEEIEN [EREEEELEE [ERCEEEEEE [ERCELREEE [RCELEEEE
OFFST
11.°7
db
oL
-22.8
dBEm

Mfa SB
SC FC
CORR

START 2.48H@B GH=z STOF 2.4835@ GH=z
#RES BW 188 kH=z #UEBW 208 kH=z SHP 2E.1 mszec

Figure 28 —2440 MHz

s MKR 9.8 kHz
REF -E.2 dEm AT 168 dB -E7 .44 dEm
PEBEK
Log : : : : : : : : :
1B ......... [EERREEEE ERREEREE FEREEEREEY FEREEEEEEY [EREEEREEY Tetaiaiad [T [EERREEEE [ERRRTEEE

ME SE
CORR|

STHRT 9.8 kH=z STOP 1EB.8 kH=z
#RES BMW 1.8 kH=z #VEBKW 38B kH= SHWF 423 msec

Figure 29 —2440 MHz
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T MER 1.332 MHz
REF -6.3 dEm AT 1@ dB -71.24 dEm
FEAEK - - - - - -

LOG : : : : : : : : :

ia ......... RRCELREEE [RCELREEE [RCEEREEE [ACEEREER [AEEEEEEN [EREEEELEE [ERCEEEEEE [ERCELREEE [RCELEEEE
OFFST
11.°7
de : : : : : : : : :

DL ......... [ERREEEER [ERREEEERE [ERREEEEEE s [EEEEEEEEE EEERRERE EEREREER R ERRREREER
dBEm

Mfa SB
SC FC
CORR

START 158 kH=z STOFP 18.888 MHz
#RES BW 18 kH=z #UEBW 208 kH=z SHP 29E msec

Figure 30 —2440 MHz

- MER 819.3 MH=z
REF -&.2 dEm AT 1@ dB -£9.48 dEBm
PEfAK . . . . . : .
LOG

START 1@.8 MH=z STOP 1.8880 GH=z
#RES BHW 188 kH=z #YVEL 388 kH=z SHF 297 msec

Figure 31 —2440 MHz

Test Report E90231.00 Fourier Systems Ltd. Page 30 of 67

FCC ACC M Ver1.1 05Mayl 2000



Israel
Testing
Laboratories

I MKR 2.323 GH=z
REF -6.3 dEBm AT 18 dB -61.@3 dBm

FEAK
LOG
i4

de~
OFFST

START 1.8EA GH=z STOF 2.488 GHz
#RES BW 1868 kH=z #UEBW 208 kH=z SHP 420 msec

Figure 32 —2440 MHz

-4 MKR 2.EEBE GH=
REF -&.2 dEm AT 16 dB -E1.28 dEm

FEAK

LOG : : : : : : : : :
la ......... IR et tad [EEERLEELE TRt R TRt [EREREREEE ataiaa it et tade
OFFsT

START 2.482E GH=z STOP 2.90808 GHz
#RES BHW 188 kH=z #VEN 38@ kH=z SHP 125 msec

Figure 33 —2440 MHz
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- MKR 4.889 GHz
REF -&.2 dEm AT 16 dB -29.6£9 dEm
FEAK : : : : : :

LOB : : : : : : : : :
la ......... IR et tad [EEERLEELE TRt R TRt [EREREREEE ataiaa it et tade
OFFET
11.7
dE

oL
-22.5
dEm

Mé SE
SC FC
CORE

START 2.988 GHz STOP E.EEA GHz
#RES BHW 188 kH=z #VEN 38@ kH=z SHP 1.883 LX)

Figure 34 —2440 MHz

AT MKR 7.322 GHz
REF -E&.2 dEm AT 16 dE -EB.99 dEm
FEAK . . . - - : :

LOB : : : : : : : : :
18 ......... IR LR IR EEEE [REERLEEEE eeaatess eatatess eatatens [EREEEEEEE IR LR [EREEEEEEE
OFFST

START E.5HA@ GH=z STOF 18.888A GH=z
#RES BM 1868 kH=z #UYENW 208 kHz SWP 1.BE sec

Figure 35 —2440 MHz
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-4 MKR 21.48 GH=z
REF -&.2 dEm AT 16 dB -48 .95 dEBm

FEAL
LOG : : : : : : : : :
la ......... IR et tad [EEERLEELE TRt R TRt [EREREREEE ataiaa it et tade
OFFsT

START 1@8.88 GHz STOP ZE.088 GHz
#RES BHW 388 kH=z #VEN 38@ kH=z SHP 588 msec

Figure 36 —2440 MHz

BT MKR 2.47494 G5H=z
FEEF E.7V dEm AT 18 dB -39 dBm
FEAK
LOG
ia

dB/

STHRT 2.48080 GHz STOP 2.423CE@ GHz
#RES BW 188 kH=z #¥YEL 388 kH=z SHPF 25.1 msec

Figure 37 —2475 MHz
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-4 MKERE 3.8 kH=z
REF -11.2 dEm AT 16 dB -EE.22 dEm
PERK
la ......... [EERRREEER [EEEEREEEN [EEREEERE [EEEEEEEE [EEEEEEEER [EEEEEEEER [EEREEEEED [EERREEEER [EEREREEE
OFFET
11.7

oL
-13.1
dBm

MAa SE
SC FC
CORE

START 9.8 kH=z STOP 1E@8.8 kH=z
#RES BHW 1.8 kH=z #YEBMN 3IBQ@ kH=z SHP 423 msec

Figure 38 —2475 MHz

-4 MKR 1.332 MH=z
REF -11.2 dEm AT 16 dB -74.81 dEm
FEAK
LOG

16 [ IEEERTIRTT ESERTITES IEEETTIR ESETTTRNS ERTITTR. ERTITT. EEEETINET IEEERTIRTT EEERTITEE
4B~ : : : : : : : : :
OFFST

START 158 kHz STOP 18.68808 MHz
#RES BHW 18 kH=z #VEN 38@ kH=z SHP 296 msec

Figure 39 —2475 MHz
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AT MKR £219.2 MHz
REF -11.2 dEm AT 16 dE -E9.71 dEm
FEAK . . . - : : :

START 18.8 MH=z STOF 1.HEB@A GH=z
#RES BM 188 kH=z #UYENW 208 kHz SHWP 297 msec

Figure 40 —2475 MHz

-4 MKR 1.6887 GH=z
REF -11.2 dEm AT 16 dB -EZ.E4 dEm
FEAK - . :

START 1.888 GHz STOP 2.4088 GHz
#RES BHW 188 kH=z #VEN 38@ kH=z SHP 428 msec

Figure 41 —2475 MHz
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S MER 2.4866 GH=z
EEF -11.2 dEm AT 18 dB -4E.23 dEm
FEAK

STHRT 2.4838E5 GHz STOP 2.96808 GHz
#RES BW 188 kH=z #¥YEL 388 kH=z SHP 125 msec

Figure 42 —2475 MHz

BT MER 4.952 GH=z
REF -11.2 dEm AT 168 dB -2B .86 dEm
PERK
LOG
i@
dB
OFFET

MA SEB

CORR

STHRT 2.988 GHz STOP E.EBB GH=
#RES BW 188 kH=z #VEBKW 38B kH= SHF 1.88 sec

Figure 43 —2475 MHz
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- MER &.136 GH=z
REF -11.2 dEm AT 18 dB -E2.59 dEm
FERK . - - - : :

STHRT E.SBB GHz STOP 18.088 GHz
#RES BW 188 kH=z #VEBKW 388 kH=z SHP -B5  sec

Figure 44 —2475 MHz

o MKR 21.74 GHz
REF -11.2 dBm AT 18 dE -4@8.15 dEm

START 1@.8H GH=z STOP 25.88 GH=z
#RES BW 280 kHz #UEBHW 288 kH=z SHP EB0 msec

Figure 45 —2475 MHz
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7.2 Results table

E.U.T Description: DataNet RH/Temp Logger
Model No.: DNL920

Serial Number: 814935

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Specification Margin
Frequency Reading
(MHz2) (dBc) (dBc) (dB)
2410 30.0 20.0 -10.0
2440 27.2 20.0 -7.2
2475 31.8 20.0 -11.8

Figure 46 Peak Power Output of 2400-2483.5 MHz Band

JUDGEMENT: Passed by 7.2 dB

TEST PERSONNEL.:

Tester Signature: ﬁ@ Date: 20.08.09

Typed/Printed Name: A. Sharabi

7.3 Test Equipment Used.

Peak Power Output of 2400-2438.5 MHz Band

Instrument | Manufacturer Model Serial/Part Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 March 17, 2009 1 year
Analyzer
Attenuator Jyebao - FAT- April 19, 2009 1 year
AMSAF5G6G2W?20
Cable Rhophase KPS-5000- Al674 April 19, 2009 1 year
KPS

Figure 47 Test Equipment Used
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8. Band Edge Spectrum

[In Accordance with section 15.247(c)]

8.1 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator (10 dB) and an appropriate coaxial cable

(cable loss = 1.7 dB). The spectrum analyzer was set to 100 kHz resolution BW.
Maximum power level below 2400 MHz and above 2483.5 MHz was measured
relative to power level at 2410 MHz, and 2475 MHz correspondingly.

BT MKR Z.48880 GHz
REF 12.7v dEm AT 268 dB =47 .42 dEm

FPEMK

CEHTER 2.4HB@HA GHz SPAH 18 .88 MH=z
#RES BW 288 kHz #UEBMW 208 kHz SHWP 28.8 msec

Figure 48 —2405 MHz

o MKR 2.48E5E5 GHz
REF 12.7 dEm AT 268 dB -4B8.82 dEm
PEAK : : : : : ; ;

LoG : : : : : : : : :

1B ......... [EERREEEE ERREEREE FEREEEREEY FEREEEEEEY [EREEEREEY Tetaiaiad [T [EERREEEE [ERRRTEEE

CEMTERE 2.423E@ GH=z SPAM 10.88 MH=z
#RES BW 388 kH=z #VEBKW 38B kH= SHF 28.8 msec

Figure 49 —2475 MHz
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Results table

Model No.:
Serial Number: 814935

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Band Edge Spectrum | Specification Margin
Frequency Frequency Level
(MH2z) (MH2z) (dBc) (dBc) (dB)
2410 2400.00 49.1 20.0 -29.1
2475 2486.55 41.7 20.0 -21.7
Figure 50 Band Edge Spectrum
JUDGEMENT: Passed by 21.7 dB
TEST PERSONNEL.:
Tester Signature: Date: 20.08.09
Typed/Printed Name: A. Sharabi
8.3 Test Equipment Used.
Band edge Spectrum
Instrument | Manufacturer Model Serial/Part Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 March 17, 2009 1 year
Analyzer
Attenuator Jyebao - FAT- April 19, 2009 1 year
AM5AF5G6G2W20
Cable Rhophase KPS-5000- Al674 April 19, 2009 1 year
KPS

Test Report E90231.00

FCCACC M Ver1.1 05Mayl 2000

Figure 51 Test Equipment Used
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9. Radiated Emission
in the Restricted Band Below 1 GHz

9.1 Test Specification
9kHz-1000 MHz, F.C.C., Part 15, Subpart C

9.2 Test Procedure

The E.U.T. operation mode and test set-up are as described in Section 3.

See Section 3.1 Justification of the System Test Configuration concerning the
E.U.T. orientation for this test.

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and
broadband antennas. The preliminary measurements produced a list of the
highest emissions. The E.U.T was then transferred to the open site, and placed
on a remote-controlled turntable. The E.U.T was placed on a non-metallic table,
0.8 meters above the ground. The configuration tested is shown in Figure 3.1.

The frequency range 9 kHz-1000 MHz was scanned, and the list of the highest
emissions was verified and updated accordingly.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in
Section 15.209 (a), General Requirements.

The emissions were measured using a computerized EMI receiver complying to
CISPR 16 requirements. The specification limits and applicable correction
factors are loaded to the receiver via a 3.5" floppy disk.

In the frequency range 9 kHz-30 MHz, the loop antenna was rotated on its
vertical axis, The antenna height (center of loop) was 1 meter.

In the frequency range 30-1000 MHz, the readings were maximized by adjusting
the antenna height between 1-4 meters, the turntable azimuth between 0-360°,
and the antenna polarization.

Verification of the E.U.T emissions was based on the following methods:
Turning the E.U.T on and off.
Using a frequency span less than 10 MHz.
Observation of the signal level during turntable rotation. Background
noise is not affected by the rotation of the E.U.T.

The E.U.T. was tested at the operating frequencies of 2410, 2440, and

2475.

Test Report E90231.00 Fourier Systems Ltd. Page 41 of 67

FCC ACC M Ver1.1 05Mayl 2000



. Israel
Testing
\ Laboratories

9.3 Test Data
JUDGEMENT: Passed

The results for all three operating frequencies and modulations were the same.

The signals in the band 9 kHz — 1000 MHz were below the spectrum analyzer
noise level, at least 20 dB below the specification limit.

The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification.
TEST PERSONNEL:

Tester Signature: @g/ Date: 20.08.09
Typed/Printed Name: A. Sharabi
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94 Test Instrumentation Used, Radiated Measurements

Instrument | Manufacturer Model Serial Number Calibration Period
EMI Receiver HP 85422E 3906A00276 |November 17,2008 1 year
RF Section HP 85420E 3705A00248 |November 16,2008| 1 year
Antenna ARA BCD 235/B 1041 March 25,2009 | 1 year
Bioconical
Antenna ARA LPD-2010/A 1038 |November 06, 2008 1 year
Log Periodic
Active Loop EMCO 6502 9506-2950 | October 15, 2008 | 1 year
Antenna
Antenna Mast ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP LaserJet 2200 | JPKGC19982 N/A N/A

9.5 Field Strength Calculation

The field strength is calculated directly by the EMI Receiver software, and a
"Correction Factors" data disk, using the following equation:

[dBuv/m] FS = RA + AF + CF

FS: Field Strength [dBuv/m]

RA: Receiver Amplitude [dBuv]

AF: Receiving Antenna Correction Factor [dB/m]
CF: Cable Attenuation Factor [dB]

No external pre-amplifiers are used.

Test Report E90231.00 Fourier Systems Ltd. Page 43 of 67

FCC ACC M Ver1.1 05Mayl 2000




4 Israel
Testing
| Laboratories

10. Radiated Emission
in the Restricted Band, Above 1 GHz

10.1 Radiated Emission Above 1 GHz

The E.U.T operation mode and test set-up are as described in Section 3.

See Section 3.1 Justification of the System Test Configuration concerning the
E.U.T. orientation for this test.

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room, using peak detection mode and broadband antennas. The
preliminary measurements produced a list of the highest emissions. The E.U.T was
then transferred to the open site, and placed on a remote-controlled turntable. The
E.U.T was placed on a non-metallic table, 0.8 meters above the ground. The
configuration tested is shown in Figure 3.1.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in Section
15.209 (a), General Requirements.

In the frequency range 1-2.9 GHz, a computerized EMI receiver complying to
CISPR 16 requirements was used.

In the frequency range 2.9-25.0 GHz, a spectrum analyzer including a low noise
amplifier was used. During average measurements, the IF bandwidth was 1 MHz
and the video bandwidth was 100Hz. During peak measurements, the IF bandwidth
was 1 MHz and the video bandwidth was 3 MHz.

The test distance was 3 meters.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

Verification of the E.U.T emissions was based on the following methods: turning
the E.U.T on and off; using a frequency span less than 10 MHz; observation of the
signal level during turntable rotation. (Background noise is not affected by the
rotation of the E.U.T.)

The E.U.T. was tested at the operating frequencies of 2410, 2440, and
2475 MHz.
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10.2 Test Data

JUDGEMENT: Passed by 7.8 dB
For the operation frequency of 2410 MHz, the margin between the emission
level and the specification limit is 7.8 dB in the worst case at the frequency of
2390.00 MHz, vertical polarization.
For the operation frequency of 2440 MHz, the margin between the emission
level and the specification limit is 16.6 dB in the worst case at the frequency of
4880.00 MHz, horizontal polarization.
For the operation frequency of 2475 MHz, the margin between the emission
level and the specification limit is 8.5 dB in the worst case at the frequency of
2483.00 MHz, vertical polarization.
The results for all modulations were the same.
The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification.
TEST PERSONNEL.:
Tester Signature: % Date: 20.08.09
Typed/Printed Name: A. Sharabi
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Radiated Emission Above 1 GHz

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: 2412 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin
(MHz) (HIV) (dBuVv/m) (dB uVv/m) (dB)
2390.00 H 64.8* 74.0 -9.2
2390.00 \/ 60.5* 74.0 -13.5
4820.00 H 54.8** 74.0 -19.2
4820.00 V 50.6** 74.0 -23.4

Figure 52. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.

* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
** “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier

Gain + Band Pass Filter
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Radiated Emission Above 1 GHz

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: 2412 MHz

Freq. Polarity  Average Average Peak.
Amp Specification Margin
(MHz) (H/V) (dBpV/m) (dB pV/m) (dB)
2390.00 H 44 .3* 54.0 -9.7
2390.00 \Y 46.2* 54.0 -7.8
4820.00 H 39.5** 54.0 -14.5
4820.00 \% 38.8** 54.0 -15.2

Figure 53. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain

*x “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain + Band Pass Filter
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Radiated Emission Above 1 GHz

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: 2437 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin

(MHz) (HIV) (dBpV/m) (dB pv/m) (dB)
4880.00 H 55.4* 74.0 -18.6
4880.00 \V 52.9* 74.0 -21.1

Figure 54. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product

passes the test.
“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier

Gain + Band Pass Filter
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Radiated Emission Above 1 GHz

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: 2437 MHz

Freq. Polarity  Average Average Peak.
Amp Specification Margin

(MHz) (HIV) (dBpV/m) (dB pv/m) (dB)
4880.00 H 37.4* 54.0 -16.6
4880.00 V 35.9* 54.0 -18.1

Figure 55. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain + Band Pass Filter
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Radiated Emission Above 1 GHz

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: 2462 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin
(MHz) (HIV) (dBuVv/m) (dB uVv/m) (dB)
2483.50 H 60.4* 74.0 -13.6
2483.50 \/ 65.2* 74.0 -8.8
4950.00 H 55.8** 74.0 -18.2
4950.00 V 50.7** 74.0 -23.3

Figure 56. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.

* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
** “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier

Gain + Band Pass Filter
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Radiated Emission Above 1 GHz

E.U.T Description  DataNet RH/Temp Logger
Type DNL920
Serial Number: 814935

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: 2462 MHz

Freq. Polarity  Average Average Peak.
Amp Specification Margin
(MHz) (H/V) (dBpV/m) (dB pV/m) (dB)
2483.50 H 44 .8* 54.0 -9.2
2483.50 \Y 45.5* 54.0 -8.5
4950.00 H 39.8** 54.0 -14.2
4950.00 \% 28.7** 54.0 -25.3

Figure 57. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain

*x “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain + Band Pass Filter
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10.3 Test Instrumentation Used, Radiated Measurements Above
1 GHz
Instrument | Manufacturer Model Serial Number Calibration Period
Receiver HP 85422E 3906A00276 |November 17,2008 | 1 year
RF Section HP 85420E 3705A00248 | November 16, 2008 | 1 year
Antenna Mast ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP LaserJet 2200 | JPKGC19982 N/A N/A
A”Ffirr‘ir(‘;gitog AH.System | SAS-200/511 253 January 29,2009 | 2 years
Double Ridged
Waveguide EMCO 3115 29845 March 16,2008 | 2 years
Horn Antenna
Horn Antenna ARA SWH-28 1008 December 23, 2008 | 2 year
Horn Antenna Narda V637 0410 December 23, 2008 | 2 year
Low Noise DBS LNA-DBS-
November 3, 2008
Amplifier | MICROWAVE | 0411N313 013 1 year
LowNOISe ¢ oia Wireless | LNA 28-B 232 January 8,2009 | 1 year
Amplifier
Low Noise - MKT6-3000
January 15, 2009
Amplifier MK Milliwave 400-30-13P A0399 y 1 year
Spectrum HP 8546E 3442A00275 | December 15,2008 | 1 year
Analyzer
Printer HP LaserJet 2200 | JPKGC19982 N/A N/A
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11. Transmitted Power Density
[In accordance with section 15.247(d)]

11.1 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator (10dB) and an appropriate coaxial cable

(cable loss = 1.7 dB). The spectrum analyzer was set to 3 kHz resolution BW.
and sweep time of 1 second for each 3 kHz “window”. The spectrum peaks were
located at each of the 3 operating frequencies.

- MKR 2.4894958 GH=z
EEF 1Z2.7 dEm AT Z@ dB -7.41 dEBEm

Ma SE
S F Ll e e e
CORR
CEHTER 2.4.89452.8 I3Hz. . . l lSPﬁNl SBB..B kHz
#RES BW 3.8 kH=z #VEBNW 18 kH=z #S5HP 1@ sec
Figure 58 —2410 MHz
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A MKR 2.4294952 GHz
REF 12.7 dEm AT zZ@ dB -9.42 dEBEm

FEAK

18 |- ERRRPRREE RRRRRTE IERRTPRRRE ETRTPRREE T EIRREE e ERRPRREE EERRRE
dE A : : : : : : : : :
OFFsT
11.7
dB

M SB
SC FC
CORR

CEHTER 2.43955H@ GH=z SPAN 3HB.A kHz
#RES BM 2.8 kH=z #UEMN 18 kHz #SMWP 108 sec

Figure 59 —2440 MHz

T MKR 2.4742418 GHz
REF 12.7 dBm -12.16 dEBEm

FEAK

Méa SB
SC FC
CORRE

CEHTER 2.4747HBABE GH=z SPAN 38@.8 kH=z
#RES BW 2.0 kH=z #UEHW 108 kH=z #SHP 108 sec

Figure 60 —2475 MHz
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11.2 Results table

E.U.T. Description: DataNet RH/Temp Logger
Model No.: DNL920

Serial Number: 814935

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Reading Specification Margin
Frequency Spectrum
Analyzer
(MHz) (dBm) (dBm) (dB)
2410 -7.41 8.0 -15.41
2440 -9.48 8.0 -17.48
2475 -12.16 8.0 -20.16

Figure 61 Test Results

JUDGEMENT: Passed by 15.4 dB
TEST PERSONNEL:
Tester Signature: % Date: 20.08.09

Typed/Printed Name: A. Sharabi

11.3 Test Equipment Used.

Transmitted Power Density

Instrument | Manufacturer Model Serial/Part Calibration
Number
Last Period
Calibr.
Spectrum HP 8592L 3826A01204 March 17, 2009 1 year
Analyzer
Attenuator Jyebao - FAT- April 19, 2009 1 year
AM5AF5G6G2W20
Cable Rhophase KPS-5000- Al674 April 19, 2009 1 year
KPS

Figure 62 Test Equipment Used
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12. Antenna Gain

The antenna gain is -2 dBi.
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13. R.F Exposure/Safety Calculation

The E.U.T. is a wall mounted logger used for direct measurement and recording of
PT-100, thermocouple (J, K, T), voltage, current, frequency, pulse and dry contact. The
typical distance between the E.U.T. and the user is >20 cm.

Calculation of Maximum Permissible Exposure (MPE)
Based on Section 1.1307(b)(1) Requirements

(2) FCC limits at 2437 MHz is: 12’%’\2

Using table 1 of Section 1.1310 limit for general population/uncontrolled exposures,
the above level is an average over 30 minutes.

(b) The power density produced by the E.U.T. is

_ RG,
47R?

P Transmitted Power 2.5mw (Peak)

Gt- Antenna Gain, -2 dBi = 0.63

R- Distance from Transmitter using 20cm worst case
(c) The peak power density is :

- 2.5><0.623 _0.3x10° mV\i
47(20) cm

(d) This is below the FCC limit.
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14. APPENDIX A - CORRECTION FACTORS

14.1 Correction factors for CABLE

from EMI receiver
to test antenna
at 3 meter range.

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MHz) (dB)
10.0 0.3 1200.0 7.3
20.0 0.6 1400.0 7.8
30.0 0.8 1600.0 8.4
40.0 0.9 1800.0 9.1
50.0 11 2000.0 9.9
60.0 1.2 2300.0 11.2
70.0 1.3 2600.0 12.2
80.0 1.4 2900.0 13.0
90.0 16
100.0 1.7
150.0 2.0
200.0 2.3
250.0 2.7
300.0 3.1
350.0 3.4
400.0 3.7
450.0 4.0
500.0 43
600.0 4.7
700.0 5.3
800.0 5.9
900.0 6.3
1000.0 6.7

NOTES:
1. The cable type is RG-214.
2. The overall length of the cable is 27 meters.

3. The above data is located in file 27MO3MO.CBL on the
disk marked "Radiated Emission Tests EMI Receiver".
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14.2 Correction factors for CABLE
from EMI receiver
to test antenna
at 3 meter range.

FREQUENCY CORRECTION
FACTOR
(GHz) (dB)
1.0 1.2
2.0 1.6
3.0 2.0
4.0 2.4
5.0 3.0
6.0 3.4
7.0 3.8
8.0 42
9.0 46
10.0 5.0
12.0 5.8

NOTES:
1. The cable type is RG-8.
2. The overall length of the cable is 10 meters.
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14.3 Correction factors for CABLE

from spectrum analyzer
to test antenna above 2.9 GHz

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(GHz) (dB) (GHz) (dB)
1.0 1.9 14.0 9.1
2.0 2.7 15.0 9.5
3.0 3.5 16.0 9.9
4.0 4.2 17.0 10.2
5.0 4.9 18.0 10.4
6.0 5.5 19.0 10.7
7.0 6.0 20.0 10.9
8.0 6.5 21.0 11.2
9.0 7.0 22.0 11.6
10.0 7.5 23.0 11.9
11.0 7.9 24.0 12.3
12.0 8.3 25.0 12.6
13.0 8.7 26.0 13.0
NOTES:

1. The cable type is SUCOFLEX 104 E manufactured by SUHNER.
2. The cable is used for measurements above 2.9 GHz.
3. The overall length of the cable is 10 meters.
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12.6 Correction factors for LOG PERIODIC ANTENNA

Type LPD 2010/A
at 3 and 10 meter ranges.

Distance of 3 meters Distance of 10 meters

FREQUENCY AFE FREQUENCY AFE
(MHz) (dB/m) (MHz) (dB/m)
200.0 9.1 200.0 9.0
250.0 10.2 250.0 10.1
300.0 125 300.0 11.8
400.0 15.4 400.0 15.3
500.0 16.1 500.0 15.6
600.0 19.2 600.0 18.7
700.0 19.4 700.0 19.1
800.0 19.9 800.0 20.2
900.0 21.2 900.0 21.1
1000.0 23.5 1000.0 23.2
NOTES:

1. Antenna serial number is 1038.

2. The above lists are located in file number 38M30.ANT for a 3 meter range,
and file number 38M100.ANT for a 10 meter range.

3. The files mentioned above are located on the disk marked "Radiated Emission
Test EMI Receiver".
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14.4 Correction factors for

FREQUENCY ANTENNA

FACTOR
(GHz) (dB)
1.0 24.9
15 27.8
2.0 29.9
25 31.2
3.0 32.8
3.5 33.6
4.0 34.3
45 35.2
5.0 36.2
5.5 36.7
6.0 37.2
6.5 38.1

NOTES:

LOG PERIODIC ANTENNA

Type SAS-200/511
at 3 meter range.

FREQUENCY

(GHz2)
7.0

7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0
115
12.0
12.5
13.0

ANTENNA
FACTOR

(dB)
38.6
39.2
39.9
40.4
40.8
41.1
41.7
42.4
425
43.1
43.4

44.4

44.6

1. Antenna serial number is 253.
2. The above lists are located in file number SAS3MO.ANT for a 3 meter range.
3. The files mentioned above are located on the disk marked "Antenna Factors".
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14.5 Correction factors for BICONICAL ANTENNA

Type BCD-235/B,
at 3 meter range

FREQUENCY  AFE
(MHz) (dB/m)
20.0 19.4
30.0 14.8
40.0 11.9
50.0 10.2
60.0 9.1
70.0 8.5
80.0 8.9
90.0 9.6
100.0 10.3
110.0 11.0
120.0 11.5
130.0 11.7
140.0 12.1
150.0 12.6
160.0 12.8
170.0 13.0
180.0 13.5
190.0 14.0
200.0 14.8
210.0 15.3
220.0 15.8
230.0 16.2
240.0 16.6
250.0 17.6
260.0 18.2
270.0 18.4
280.0 18.7
290.0 19.2
300.0 19.9
310 20.7
320 21.9
330 23.4
340 25.1
350 27.0

NOTES:
1. Antenna serial number is 1041.

2. The above list is located in file 19BC10M1.ANT on the disk marked
"Radiated Emissions Tests EMI Receiver".
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14.6  Correction factors for Double-Ridged Waveguide Horn

Model: 3115, S/N 29845
at 3 meter range.

FREQUENCY ANTENNA ANTENN| FREQUENCY ANTENNA ANTENNA
FACTOR A Gain FACTOR Gain
(GH2) (dB 1/m) (dBi) (GHz) (dB 1/m) (dBi)
1.0 24.8 5.4 10.0 38.8 11.4
1.5 26.1 7.6 10.5 38.9 11.8
2.0 28.6 1.7 11.0 39.0 12.1
2.5 29.8 8.4 11.5 39.6 11.8
3.0 31.4 8.4 12.0 39.8 12.0
3.5 32.4 8.7 12,5 39.6 125
4.0 33.7 8.6 13.0 40.0 125
4.5 334 9.9 13.5 39.8 13.0
5.0 34.5 9.7 14.0 40.2 13.0
5.5 35.1 9.9 14.5 40.6 12.9
6.0 35.4 10.4 15.0 41.3 12.4
6.5 35.6 10.8 15.5 39.5 14.6
7.0 36.2 10.9 16.0 38.8 155
7.5 37.3 10.4 16.5 40.0 14.6
8.0 37.7 10.6 17.0 41.4 13.4
8.5 38.3 10.5 17.5 44.8 10.3
9.0 38.5 10.8 18.0 47.2 8.1
9.5 38.7 11.1
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14.7 Correction factors for
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Horn Antenna
Model: SWH-28

at 1 meter range.

FREQUENCY
(GH2)
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0

AFE
(dB /m)
40.3

40.3
40.3
40.3
40.4
40.5
40.5
40.5
40.6

Gain
(dB1)
16.1
16.3
16.1
16.3
16.8
16.4
16.6
16.7
16.4

Fourier Systems Ltd.
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14.8 Correction factors for Horn Antenna
Model: V637
FREQUENCY AFE Gain
(GH2) (dB /m) (dB1)
26.0 43.6 14.9
27.0 43.7 15.1
28.0 43.8 15.3
29.0 43.9 155
30.0 43.9 15.8
31.0 44,0 16.0
32.0 44.1 16.2
33.0 44.1 16.4
34.0 44.1 16.7
35.0 44.2 16.9
36.0 44.2 17.1
37.0 44.2 17.4
38.0 44.2 17.6
39.0 44.2 17.8
40.0 44.2 18.0
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14.9 Correction factors for ACTIVE LOOP ANTENNA

Model 6502
S/N 9506-2950

FREQUENCY

(MH2z)
.009
.010
.020
.050
075
.100
150
250
500
750

1.000

2.000

3.000

4.000

5.000

10.000

15.000

20.000

25.000

30.000

Magnetic
Antenna
Factor
(dB)
-35.1
-35.7
-38.5
-39.6
-39.8
-40.0
-40.0
-40.0
-40.0
-40.1
-39.9
-39.5
-39.4
-39.7
-39.7
40.2
-40.7
-40.5
-41.3
42.3

Electric
Antenna
Factor
(dB)
16.4
15.8
13.0
11.9
11.8
11.6
115
11.6
115
115
11.7
12.0
12.1
11.9
11.8
11.3
10.8
11.0
10.2
9.2
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