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TEST SUMMARY

2.2.1 ANTENNA REQUIREMENTSFCC15.203 FCC15.204AND RSS-GEN7.1.2
Result:
Passed
4.1.1 CONDUCTEDEMISSION
Result:
N/A
4.2.1 RADIATED EMISSION (FUNDAMENTAL)
Result:
Passed
4.2.2 RADIATED EMISSION (HARMONICS & SPURIOUS
Result:
Passed
4.2.3 RADIATED EMISSION IN RESTRICTEDBAND
Result:
Passed
4.3 EMISSION BANDWIDTH
Result:
N/A
4.4 DuTty CYCLE
Result:
N/A




A TUVRheinland®

Produkte
Products
Prifbericht - Nr.: 15041525 001 Seite 3 von 23
Test Report No.: Page 3 of 23
1 LIS LIRS I =1 T 4
1.1 B =TS X 1 =5 4
1.2 LIST OFTEST ANDMEASUREMENTINSTRUMENTS. . .cuutiiitnieitteeetiieetieeetaeeeeanesssseeratnsessneserneeesneesaneseen 4
2 GENERAL PRODUCT INFORMATION ...ou ittt e e e e e e e et s e e eae e e st e e ebn e e enaneeeen 5
2.1 PRODUCTFUNCTION AND INTENDED USE......iuuiiitiiitiiiiiii et e et e et s s e et e st e et e et e s s e et e s e eansabaeeans 5
2.2 RATINGS AND SYSTEM DETAILS . ttiitiiit it et et et e e et et e e e e s e et e e s e et e s e e bt saa e e s e st e ean s et sbneaanesnns 5
221  Antenna Requirements FCC 15.203, FCC 15.204 and RSS-GEN 7.1.2......ccocoiiiieiinereeeeeeee e 5
2.3 INDEPENDENTOPERATIONIMODES. . ..uiittiiitiitiiie et et e et et et esa e e s e s e e s e st s sa s st s st s rasstesassansenns 6
2.4 SUBMITTED DOCUMENTS ..t e ittt eeitt ettt e ettt e e e e e e e et eeeaa s e e et ee et e e e aa e s aan e e e ba s esan e esnneeraneseanseesnnaeseen 6
2.5 RELATED SUBMITTAL (S) GRANTS .....uuuieiiiutiitiiteeeeereeteesaeeaeeessssssssnnssssssssseseeaeaaeaeaeeseesnnannassssssssnnsneees 6
3 TEST SET-UP AND OPERATION MODES ... oottt e e e e e e e e e aans 7
3.1 PRINCIPLE OFCONFIGURATION SELECTION ...t uuiitttieitteteteeean s eeeaaeestieeean s essaneestaeseesnssssnssetneseensssrneerenns 7
3.2 TESTOPERATION AND TEST SOFTWARE. ... ituittitttetaettt ettt tane ettt esasatte s ssteenessatssnsesnestnsesneesnsrsnes 7
3.3 SPECIAL ACCESSORIES ANDAUXILIARY BEQUIPMENT ..uuiitiiiii it et e st s e st e e e st s s b s eaesbaeeen 7
3.4 COUNTERMEASURES TO ACHIEVEEMC COMPLIANCE ... uittiitieitee it e eee s e e e s e e e e e s s st s et e sberasebeeans 7
4 Bl S I RS U 1 T 8
4.1 EMISSION IN THEFREQUENCYRANGE UP TO30IMMHZ . .covniiiieee e 8
2 e S @0 T To (0 Tox o i =4 =" o 8
4.2 EMISSION IN THEFREQUENCYRANGE ABOVE 3OMHZ....conniiiieeee e e e 9
421 Radiated Emission (FUNDAMENTAL) .......cccoviiiiiiicierese ettt sne e enaennens 9
422 Radiated Emission (HarmoniCS & SPUITOUS) ......ccueiuerierterieriirieeeneeniesee st siesesseesee e e seeseesneene e e aneees 11
4.2.3 Radiated EmisSion in RESIHCIEA BANG ........ccooueiiiiieiie ettt e s e r s s s e e e bae e eanes 14
4.3 Y [T (0 NE = 7Y N A 0 1 = I 17
4.4 DT 2 O o I 19
5 PHOTOGRAPHS OF THE TEST SET-UP ...ouiiiieiii ettt e e eeea e st eeebeeenanas 21
6 [ ISR IO ] 172 = I i N 23
7 LIST OF FIGURES . ...ttt ettt ettt e et e e e e e e e e e et e e et e e et e e eaa e s et e esaneeeaneeeen 32

8 LIST OF PHOTOGRAPHS ...t eee ettt e e e e e e e e e e e e 23




Produkte
Products

A TUVRheinland®

Priufbericht - Nr.: 15041525 001

Test Report No.:

Seite 4 von 23
Page 4 of 23

1 Test Sites

1.1 Test Facllities

Laboratory: TUV Rheinland (Shanghai) Co.,

Ltd.

Address: 10-15/F, Huatsing Building, No. 88, Lane 777, West Guangzhong Road,
Zhabei District, Shanghai 200072, P.R. China

(FCC registration No.: 657274; IC site No.: 29329F-1

The used test equipments are in accordance witiPRIS6-1 series standards for

measurement of radio interference.

1.2 List of Test and Measurement Instruments

Table 1: List of test and measurement equipment

No. Equipment Model Serial no. | Cal. due datg
1. | 3m modified semi-anechoic chambel SAC N/A 22041

2. | EMI test receiver ESCI 100280 22.11.20]1
3. | Broadband antenna BTA-H 040005H 10.03.2¢12
4. | Spectrum analyzer FSP30 100192 31.05.2011
5. | Double ridged broadband horn anterina  BBHA 91208120D-433 21.05.2011%

6. | Broadband coaxial preamplifier BBV 9718 9718-017 01.04.2012
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2 General Product Information

2.1 Product Function and Intended Use

The equipment under test (EUT) is a wireless foaottio| operating at 2410-2473MHz for
medical use. Refer to user manual for details.

2.2 Ratings and System Details

Rated voltage . DC 1.5V (powered by AA batteryx1.5V)
Protection class |

FCC classification . DXX
Frequency range . 2410 - 2473MHz
Number of channel . 64
Channel spacing : 1MHz
Type of antenna . Integral antenna
Antenna info :  Antenna gain: OdBi
Antenna connector: PCB antenna
Modulation type . GFSK

2.2.1 Antenna Requirements FCC 15.203, FCC 15.204 and R&XEN 7.1.2

| Result: | Passed |

The EUT use an internal antenna which is not useessible. Therefore it complies with
the requirements specified by FCC 15.203, FCC ¥bazal RSS-GEN 7.1.2.
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2.3 Independent Operation Modes

The tests were performed at the lowest operateguigncy (2410 MHz), middle operating
frequency (2442 MHz) and the highest operatingdesgy (2473 MHZz).

For further information refer to user manual.

2.4 Submitted Documents
The submitted documents are listed as follow:
- Circuit diagram
- Block diagram

- User manual
- Label artwork

2.5 Related Submittal(s) Grants

This is a single application for certification dttransmitter.
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3 Test Set-up and Operation Modes

3.1 Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured &asare its highest
possible emission level. The test conditions wetapted accordingly in reference to the
instructions for use.

Refer to the related paragraph of this report.

3.2 Test Operation and Test Software

Test operation should refer to test methodology.
- There was no special software to exercise thedev

3.3 Special Accessories and Auxiliary Equipment

None.

3.4 Countermeasures to achieve EMC Compliance

The test sample, which has been tested, contaimeeddise suppression parts as describe
in the circuit diagram or the Technical Constructiéile. No additional measures were
employed to achieve compliance.
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4 Test Result

4.1 Emission in the Frequency Range up to 30 MHz

4.1.1 Conducted Emission
| Result: | NA |

Test specification . FCC Part 15 Section 15.207,
RSS-GEN 7.2.4
Measuring frequency range  0.15-30MHz

The sample is powered by built-in battery and cafr@oconnected to the mains supply.
Therefore, no conducted emission test was performed
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4.2 Emission in the Frequency Range above 30 MHz

4.2.1 Radiated Emission (Fundamental)
| Result: | Passed |
Date of testing :16.12.2010
Test specification . FCC Part 15 Section 15.209 & 15.249(a);
RSS-210 A2.9
Test method . ANSI C63.10-2009
Measurement location :  Semi anechoic chamber
Measurement distance : 3m
Detector . Peak & Average
Measurement BW : 1IMHz
Supply voltage . DC 1.5V
Ambient condition . Temperature: Z&; Relative humidity: 43%
Limit Section 15.249(a) & RSS-210 A2.8¢asurement distance: Bm
Frequency (MHz) Field strength of Fundamental Field strength
quency (millivolt/meter) (dBuV/m)
i 114 (Peak)
2400-2483.5 50 94 (Average)

The radiated emission measurement was made at Bm.EUT was placed on a
nonconductive turntable 0.8m above the ground plane

The field strength level was established by addhey meter reading of the EMI test
receiver or frequency analyzer to the factors aaseat with antenna correction factor &
cable loss. In addition, pulse correction factontydcycle) Ke = -40dB derived from
clause 4.4 of this report was used to calculatatteeage level.

The equation is expressed as follows:
FS=R + AF + CF + (K
Where FS = Field strength level in g&/m;
R = Reading of EMI test receiver in g¥;
AF = Antenna factor in dB/m;
CF = Cable attenuation factor in dB;
Ke = Pulse correction factor (for calculating aversgels only).
In the following table for measurement results,r€ction factor (Corr.) = AF + CF.
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Table 2: Radiated emission results (Fundamental),dak, 2410MHz

Frequency | Peak level| Limit Margin Antenna Angle |Polarization
(MH2z) (dBuV/m) |[(dBuV/m)| (dB) height (cm) | (deg)

2410.00 88.1 114.0 25.9 155.0 150(0 H
2410.00 88.1 114.0 25.9 110.0 0.0 V

Note: The pulse correction factor (duty cycle) fatculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.

Table 3: Radiated emission results (Fundamental),dak, 2442MHz

Frequency | Peak level| Limit Margin Antenna Angle |Polarization
(MH2z) (dBuV/m) |[(dBpV/m)| (dB) height (cm) | (deq)
2444.50 83.1 114.0 30.9 110.0 -90./0 H
2443.00 87.8 114.0 26.2 110.0 10.0 V

Note: The pulse correction factor (duty cycle) fatculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.

Table 4: Radiated emission results (Fundamental),dak, 2473MHz

Frequency | Peak level| Limit Margin Antenna Angle |Polarization
(MH2) (dBuV/m) [(dBuV/m)| (dB) height (cm) | (deg)

2473.00 85.9 114.0 28.1 110.0 177{0 H
2473.00 85.7 114.0 28.3 110.0 0.0 V

Note: The pulse correction factor (duty cycle) éafculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.
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4.2.2 Radiated Emission (Harmonics & Spurious)

| Result: | Passed |
Date of testing : 13.12.2010 - 16.12.2010
Test specification . FCC Part 15 Section 15.209 & 15.249(a);
RSS-210 A2.9
Test method : ANSI C63.10-2009
Measurement location : Semi anechoic chamber
Measurement distance :3m
Detector . Quasi-peak (30MHz-1GHz)
Peak & Average (1-25GHz)
Measurement BW ;120 kHz (30MHz-1GHz)
1MHz (above 1GHz)
Supply voltage . DC 1.5V
Measuring frequency range: 30MHz-25000MHz
Ambient condition . Temperature: Z&; Relative humidity: 43%
Limit Section 15.249(a) & RSS-210 A2.8¢asurement distance: Bm
Frequency (MHz) Field st_rength of Harmonics Field strength
(microvolt/meter) (dBuVv/m)
74 (Peak)
2400-2483.5 500 54 (Average)

Emissions radiated outside of the specified frequdrands, except for harmonics, shall
be attenuated by at least 50 dB below the levaheffundamental or to the general
radiated emission limits in Section 15.209, whiarasg the lesser attenuation.

Limit Section 15.209 & RSS-210 table 2,

The field strength of radiated emissions from ititaral radiators:

Frequency (MH2) Field strength Field strength Measurement
(microvolt/meter) (dBuV/m) distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3
74.0 (Peak
Above 1000 54.0 (A(verag)e) 3
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Table 5: Radiated emission results (Spurious), 30MH- 1GHz, Quasi-peak

The radiated emission measurement was made at Bm.EUT was placed on a
nonconductive turntable 0.8m above the ground plahe spectrum was examined from
30MHz to the 10th harmonic of the highest fundaraketmansmitter frequency (25GHz).

The field strength level was established by addhey meter reading of the EMI test
receiver or frequency analyzer to the factors aaset with antenna correction factor &
cable loss. In addition, pulse correction factontydcycle) K& = -40dB derived from
clause 4.4 of this report was used to calculatatteeage level.

The equation is expressed as follows:
FS=R + AF + CF + (K
Where FS = Field strength level in g/m;
R = Reading of EMI test receiver in gg;
AF = Antenna factor in dB/m;
CF = Cable attenuation factor in dB;
Ke = Pulse correction factor (for calculating averbyels only).
In the following table for measurement results, r€dtion factor (Corr.) = AF + CF.

Frequency | QP level Limit Margin Antenna Angle |Polarization

(MH2z) (dBuV/m) |[(dBuV/m)| (dB) height (cm) | (deQ)

31.45 24.3 40.0 15.7 100.0 180.0 H
38.00 22.1 40.0 17.9 100.0 180.0 H
393.81 20.0 46.0 26.0 100.0 180/0 H
30.65 24.9 40.0 15.1 100.0 180.0 V
34.97 23.5 40.0 16.5 100.0 180.0 V
694.88 19.4 46.0 26.6 100.0 180/0 V

Table 6: Radiated emission results (Harmonics & Spious), 1-25GHz, Peak, 2410MHz

Frequency | Peak level| Limit Margin Antenna Angle |Polarization
(MHz) (dBpV/m) |[(dBpV/m)| (dB) height (cm) | (deg)
4820.50 62.6 74.0 11.4 150.0 0.0 H
7231.00 64.3 74.0 9.7 155.0 150/0 H
4820.50 57.8 74.0 16.2 110.0 0.0 V
7231.00 53.5 74.0 20.5 110.0 -83.0 V

Note: The pulse correction factor (duty cycle) fatculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.
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Table 7: Radiated emission results (Harmonics & Spipbus), 1-25GHz, Peak, 2442MHz

Frequency | Peak level| Limit Margin Antenna Angle |Polarization
(MH2) (dBuV/m) |[(dBuV/m)| (dB) height (cm) | (deg)
4885.00 57.2 74.0 16.8 110.0 180J0 H
7327.00 60.2 74.0 13.8 110.0 180J0 H
4885.00 50.1 74.0 23.9 110.0 15.0 V
7327.00 54.3 74.0 19.7 110.0 50.0 V

Note: The pulse correction factor (duty cycle) éaifculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.

Table 8: Radiated emission results (Harmonics & Spious), 1-25GHz, Peak, 2473MHz

Frequency | Peak level| Limit Margin Antenna Angle |Polarization
(MH2z) (dBuV/m) |[(dBpV/m)| (dB) height (cm) | (deg)
4946.50 55.0 74.0 19.0 110.0 0.0 H
7420.00 53.0 74.0 21.0 110.0 180/0 H
4946.50 58.9 74.0 15.1 110.0 0.0 V
7420.00 52.1 74.0 21.9 110.0 180J0 V

Note: The pulse correction factor (duty cycle) fatculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.
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4.2.3 Radiated Emission in Restricted Band

| Result:

| Passed |
Date of testing 16.12.2010
Test specification FCC Part 15 Section 15.209 & 15.205;
RSS-210 A2.9

ANSI C63.10-2009
Semi anechoic chamber

Test method
Measurement location

Measurement distance 3m

Detector Peak & Average (1-25GHz)
Measurement BW 1MHz

Supply voltage DC 1.5V

30-25000MHz
Temperature: 2&; Relative humidity: 43%

Measuring frequency range:
Ambient condition

Emissions radiated outside of the specified frequdrands, except for harmonics, shall b
attenuated by at least 50 dB below the level oftineamental or to the general radiated
emission limits in Section 15.209, whichever is lg®ser attenuation.

The field strength of emissions appearing withiatnieted band shall not exceed the
limits shown below.

The field strength of radiated emissions from ititaral radiators:

Frequency (MH2) F_ield strength Field strength _Measurement
(microvolt/meter) (dBuV/m) distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3
74.0 (Peak
Above 1000 54.0 (A(verag)e) 3

The radiated emission measurement was made at Be. EDT was placed on a
nonconductive turntable 0.8m above the ground plAheach frequency, the EUT was
rotated 360°, and the antenna was raised and |dviiema 1 to 4 m in order to determine
the emission’s maximum level. Measurements wereralsing both horizontal and
vertical antenna polarizations.

Emissions are measured using following settings:
Peak: Peak detector with RBW=1MHz, VBW=1MHz.

Note: The pulse correction factor (duty cycle) fatculate average level is -40dB, and
average limit is 20dB below peak limit. Therefotke average levels are deemed tg
comply with average limit.
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Figure 1: Radiated emission in restricted band, 24IMHz, Horizontal
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Figure 2: Radiated emission in restricted band, 24IMHz, Vertical
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Figure 3: Radiated emission in restricted band, 243MHz, Horizontal
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Figure 4: Radiated emission in restricted band, 243MHz, Vertical
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4.3 Emission Bandwidth

| Result: | Passed |
Date of testing : 14.12.2010
Test specification . FCC Part 15 Section 15.215(c) & RSS-210 A2.9
Ambient condition . Temperature: Z&; Relative humidity: 43%

Table 9: Emission bandwidth measurement result

Frequency Max Peak 20dB 20dB Measured
(MHz) (MHz) bandwidth bandwidth bandwidth
F1 (MHz) F2 (MHz) (MHz)
2410 2410.10 2409.28 2411.68 2.40
2442 2442.14 2441.00 2443.58 2.58
2473 2473.14 2472.08 2474.72 2.64

The following figure was that measured by spectanalyzer.

Figure 5: Spectral diagram, emission bandwidth measement, 2410MHz
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Figure 6: Spectral diagram, emission bandwidth measement, 2442MHz
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Figure 7: Spectral diagram, emission bandwidth measement, 2473MHz
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4.4 Duty Cycle
| Result: | NA |

Date of testing :08.12.2010
Ambient condition . Temperature: 2&; Relative humidity: 42%

The duty cycle factor, expressed in dB, is arrikgdaking the following formula:
Ke =20 log [(8)/Tw]
Ke:  pulse operation correction factor (dB);

ti: pulse duration for one pulsgsec);
Tw:  a period of the pulse track (msec);

Table 10: Duty cycle measurement result

Tw (Msec) it (usec) ke (dB / %)
20 200 -40/1

The following figures were those measured by spec@nalyzer.
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Figure 8: Duty cycle measurement result
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5 Photographs of the Test Set-Up

Photograph 1: Set-up for radiated emission
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Photograph 2: Set-up for emission bandwidth & dutycycle
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