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FCC ID: HBGRSOP29

CERTIFICATION
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conducted and radiated emission limits of FCC Rules Part 15, Subpart C.
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Reviewed by : Vincent Su

Approved by : George Yao
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[ ] NEUTRONEMCLAB. | |

FCC ID: HBGRSOP29

1. GENERAL INFORMATION

1-1.

Product Description

The A-FOUR Tech CO., Ltd. Model: RFSOP-29 (referred to as the EUT in the report) is a
RF mouse transmitter that uses FSK radio frequency technology to operate a special
designed receiver which associated with an IBM compatible PC. Center frequency designed
for EUT operation is 27.045 or 27.145MHz (selected by switch). It is considered as a low
power Communication device transmitter.

Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: HBGRSOP29 filing to comply with
Section 15.227 of the FCC Part 15, Subpart C Rules. The composite system(including
receiver and transmitter) in compliance with Subpart B is authorized under a DoC procedure.

1-3. Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANS|
C63.4 (1992). Radiated testing was performed at an antennato EUT distance 3 meters.

1-4. Test Facility

The open area test site and conducted measurement facility used to collect the radiated datais
located on the address of No. 132-1, Lane 329, Sec. 2, Palain Road, Shijr Jen, Taipei, Taiwan,
R.O.C. of NEUTRON ENGINEERING INC. This site has been fully described in report
dated Jun. 4, 1999 Submitted to your office, and accepted in a letter dated Sep. 02, 1999 (Reg.
No. 95335).
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FCC ID: HSGRSOP29

2. Product Labeling
2-1. FCCID labé

M MODEL: RFS0OP-29
EC

| FCC ID: HBGRSOP29
FEC Runs Sou hairucion mancat. 3.5cm

(€06780

PN TE R
Ratisg: 1¥=60nA Maduo in China

4.8cm

The remained portion of label statement required by FCC is attached in the user' s manual.

2-2 Location of Label on EUT

MODEL: RFSOP-28
FCC |D: HIGRSOP29

This devics complas with Part 18 of Mo
FEC Foules Sos batruction el

 C€06780

Rsting: TVSEtmA Mais i Shisa
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FCC ID: HBGRSOP29

3. System Test Configuration

3-1. EUT Configuration

3-3.

The EUT was placed on a turn table which is 0.8m above ground plane. The turn table shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m away
from the receiving antenna which varied from 1m to 4m to find out the highest emissions.
And aso, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

EUT Exercise

The EUT (Transmitter) was operated continuoudly in its norma operating mode for the
purpose of the measurements. and used the block new battery.

Test Procedure

3-3-1. Conducted Emissions
Conducted emissions from the EUT measured in the frequency range between 0.45
MHz and 30MHz were made witha Spectrum Analyzer, HP Model 8568B,
using CISPR Quasi-Peak detector mode and appropriate broadband linearly

polarized antenna.

3-3-2. Radiated Emissions

Radiated emissions from the EUT measured in the frequency range between 25
MHz and 1000MHz were made witha Spectrum Analyzer, HP Model 8568B,
using CISPR Quasi-Peak detector mode and appropriate broadband linearly
polarized antenna.

Radiated emissions measurement for frequency above 1000MHz were made with a
Test Receiver, R& S model ESMI, plus a Pre-amplifier R& S model ESM1-Z27, and
aHorn Antenna, EMCO model 3115 to measure its Peak Detector Mode level and
Average Detector Mode level.
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FCC ID: HBGRSOP29

3-4. Limitation
(1) Conducted Emission (Not applicablein thisreport)

Frequency Range .
(MH2) Quasi-Peak
0.45- 30 48

(2) Radiated Emission

a. The field strength of any emission within this band (26.96-27.28MHz) shall not exceed
10000 micro volts/meter at 3 meters. (80dBnV at 3m) The emission limit in this paragraph
is based on measurement instrumentation employing an average detector. The provisions
in section 15.35 for limiting peak emissions apply.

b. The field strength of any emissions which appear outside of this band shall not exceed the

general radiated emission limits in section 15.209(unintentional Radiators general

[imit).as below.
Frequency Field strength Distance(m) Field strength at 3m
(MH2) mv/m dBniv/m
1.705-30 30 30 69.54
30-88 100 3 40
88-216 150 3 435
216-960 200 3 46

Remark: 1. Emission level in dBuV/m=20 log (uV/m)
2. Measurement was performed at an antenna to the colsed point of EUT distance of

3. meters.
4. Only spurious frequency is permitted to locate within the Restricted Bands

specified in provision of x 15.205
5. Emission spurious frequency which appearing within the Restricted Bands

specified in provision of x15.205, then the general radiated emission limitsin x
15.209 apply.

3-5. Special Accessories

Not available for this EUT intended for grant.

3-6. Equipment Modifications

Not available for this EUT intended for grant.
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3-7. Test SET-UP (Block Diagram of Configuration)

FCC ID: HBGRSOP29

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Turntable

<« 3M —p

\

EUT

Spectrum

[ N [ —

IO.8m

I

T

1m to 4m

|

éround Plane

Coaxia Cable

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable

\ EUT

—

Ground Plane A

0.8 m| 1Im to 4m

Test

/ Receiver

/

Coaxia Cable
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3-8 Tested Equipments

FCC ID: HBGRSOP29

Iltem Instruments Mfr/Brand |Modd/TypeNo.| Serial No. | Cdibraed Date [Next Cdi. Date Note
1 |LISN EMCO 3825/2 9605-2539 2001-06-22 2002-06-21
2 |LISN Rolf Heine NNB-2/16Z 98083 2001-10-20 2002-10-19 v
3 |LISN Rolf Heine NNB-2/16Z 98053 2001-11-22 2002-11-21 v
4 |Pulse Limiter Electro-Metrics EM-7600 112644 2001-02-09 2002-02-08 v
5 150Q &r mi nat orNA N/A N/A 2001-05-21 2002-05-20 v
6 |[TestCable N/A co1 N/A 2001-12-08 2002-12-07 v
7 |Log-Bicon Antenna|MESS-ELEKTRONIK| VULB 9160 3058 2001-10-27 2002-10-26
8 |Log-Bicon Antenna|MESS-ELEKTRONIK| VULB 9160 3060 2001-10-20 2002-10-19 4
9 |Log-Bicon Antenna|MESS-ELEKTRONIK| VULB 9161 4022 2001-07-04 2002-07-03
10 [Test Cable N/A 10M_0OS01 N/A 2001-12-08 2002-12-07
11 |Test Cable N/A 0S01-1/-2 N/A 2001-12-08 2002-12-07
12 |Test Cable N/A 10M_0S02 N/A 2001-12-08 2002-12-07 4
13 |Test Cable N/A 08S02-1/-2/-3 N/A 2001-12-08 2002-12-07 v
14 |RF Switch Anritsu MP59B M 65982 2001-12-10 2002-12-09 v
15 [Quasi-Peak Adapter HP 85650A 2521A00844 | 2001-09-24 2002-03-23 v
16 |RF Pre-Selector HP 85685A 2648A00417 | 2001-09-24 2002-03-23 v
17 |Spectrum Analyzer HP 85680B 2634A03025( 2001-09-24 2002-03-23 v
18 [Spectrum Monitor HP 85662B 2648A13616| 2001-09-24 2002-03-23 v
19 |Pre-Amplifier Anritsu MHG648A M09961 2001-12-10 2002-12-09 v
20 |Spectrum Analyzer [ ADVAN TEST R3261C 81720298 2001-08-17 2002-08-16
21 |Test Receiver R&S ESH3 860156/018 | 2001-10-23 2002-10-22
22 |Test Receiver R&S ESVP 860687/009 | 2001-10-23 2002-10-22
23 |Test Receiver MEB SMv4l 130 2001-12-05 2002-12-04 v
24 |Test Receiver PMM PMM 9000 4310301002 | 2001-12-31 2002-12-30
25 |Horn Antenna EMCO 3115 9605-4803 2001-05-09 2002-05-08
26 |Test Receiver R&S ESMI 843977/005 2001-11-14 2002-11-05
27 |Pre-Amplifier R&S ESMI-Z7 1045.5020 2001-05-21 2002-05-20
28 |Absorbing Clamp R&S MDS-21 841077/011 2001-08-18 2002-08-17
29 |Voltage Probe R&S ESH2-Z3 841.800/023 | 2001-08-20 2002-08-19
30 |Signal Generator HP 8648A 3426A01034 | 2000-02-10 2002-02-09
31 |AntennaMast Chance Most CMTB-1.5 N/A N/A N/A v
32 [Turn Table Chance Most CMTB-1.5 N/A N/A N/A v
Remark :

(1) v indicates the instrument used in Test Report.
(2) N/A denotes No Model No. / Serial No. and No Calibration specified.
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FCC ID: HBGRSOP29

4. Block Diagram(s)

Figure 4.1 Block diagram of system, Page 10.A
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FCC ID: HBGRSOP29

Configuration of Tested System

Mode : Powered by battery

(for radiated)

RF Moju s e
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[ ] NEUTRON EMC LAB.

Mode : powered by USB port
(for conducted and radiated)

E-2 Monitor

C-6 USB Cable

C-5 PS/2 Cable

C-1 Video Cable

FCC ID: HBGRSOP29

C-2 Centronics Cable

C-4 RS-232 Cable

]
Receiver
E-1 E-3 Computer
RF Mouse
C-3 KB Cable
E-7
K.B
E-6

10-2/26
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[ ] NEUTRON EMC LAB.

FCC ID: HBGRSOP29

Support Equipments Used in Tested System

Item| Equipment | Mfr/Brand |Model/Type No.| Port Connected FCC ID Series No. | Note
E-1| Mouse -Rx| A4-Tech RF;';F%%U PefzPort N/A3) N/A
USB Port

E-2| Monitor HITACHI CM753ET VGA Port N/A(3) T8L000003

E-3 PC HP 8301 N/A(3) SG12461065

E-4| Printer Sl DPU-414 | Centronic Port N/A(3) 1045103A

E-5| Modem ACEEX DM-1414V Comz2 Port N/A(3) 8041708

E-6| Keyboard | Forward | FDA-104GA K/B Port FA4ZFDA-104G |FDKB8110136

E-7| Mouse-Tx | A4-Tech RFSOP-29 USB Port H8GRSW?23 N/A EUT
Note:

(1) Unless otherwise denoted as EUT in Remark column , device(s) used in tested system is a

(2) Unless otherwise marked as

support equipment.

ment to the tested system.

in  Remark column, Neutron consigns the support equip-

(3) The support equipment obtained Certification Authorized under Declaration of Conformity.
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FCC ID: HBGRSOP29

Information of Interface Cable

Item I/O Cable Device Shielded Ferrite Detachable / Permanently L(cm)| Note
Connected Core
C-1|VGA Cable PC-Monitor Yes No [Permanently attached on Monitor | 150
C-2|Centronics Cable|PC-Printer Yes No |Part of Printer, Detachable 200
C-3|KB Cable PC-KB Yes No [Permanently attached on KB 200
C-4|RS-232C Cable |PC-Modem Yes No [Part of Modem, Detachable 180
C-5|Receiver Cable |Receiver-PC| Yes No |Permanently attached on 180
Receiver

C-6|USB Cable EUT-PC Yes No |Part of Transmitter, Detachable | 100
Note:

(1) Unless otherwise marked as in  Remark column, Neutron consigns the support equip-
ment to the tested system.

(2) For detachable type 1/O cable should be specified the lengthin L (cm) column.
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FCC ID: HBGRSOP29

5. Conducted and Radiated M easurement Photos
5-1. Conducted M easurement Photos Mode : Powered by USB Port
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FCC ID: HBGRSOP29

5-2. Radiated Measurement Photos Mode : Powered by USB Port
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FCC ID: HBGRSOP29

5-2. Radiated Measurement Photos (Power By Battery)
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FCC ID: HBGRSOP29

6. Conducted Emission Datas

6.1 Theinitia step in collecting conducted data is a spectrum analyzer peak scan of the measurement
range. significant peaks are then marked as shown on the following data page, and these signals
are then quasi-peaked.

Judgement: Passedby -0.02 dB in mode of Line termind 16.75 MHz
Test Mode : CH1,3V power by USB port of pc

Freq. Terminal M easured(dBuV) Limits(dBuV) Safe Margins
(MH2) L/N QP-Mode QOP-Mode (dBuV) Note
0.95 Line 33.81 48.00 -14.19
1.40 Line 36.74 48.00 -11.26
3.80 Line 34.25 48.00 -13.75
8.64 Line 36.70 48.00 -11.30
13.48 Line 45.20 48.00 -280 QP
16.40 Line 47.15 48.00 -0.85
0.52  Neutrad 39.21 48.00 -8.79
1.40  Neutral 37.54 48.00 -10.46
8.68  Neutra 37.12 60.00 -22.88
13.55  Neutrd 46.67 60.00 -13.33
16.75  Neutral 47.98 48.00 -0.02
Remark :

(1) Reading in which marked as QP means measurements by using are Quasi-Peak
Mode with Detector BW=9KHz SPA setting in RBW=10KHz,VBW =10KHz, Swp.
Time = 0.3 sec./MHz. Reading in which marked as AV means measurements by
using are Average Mode detector.

(2) Measuring frequency range from 450KHz to 30MHz.

Review: ~ X Test Engr.: LAy TestDate  \ar, 06, 2002
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FCC ID: HBGRSOP29

6. Conducted Emission Datas

6.1 Theinitia step in collecting conducted data is a spectrum analyzer peak scan of the measurement
range. significant peaks are then marked as shown on the following data page, and these signals
are then quasi-peaked.

Judgement: Passedby -1.02 dB in mode of Line termind 16.75 MHz
Test Mode : CH2, 3V power by USB port of pc

Freg. Termina M easured(dBuV) Limits(dBuV) Safe Margins

(MH2z) L/N QP-Mode QP-Mode (dBuV) Note
1.40 Line 36.94 48.00 -11.06
2.65 Line 34.79 48.00 -13.21
8.46 Line 36.46 48.00 -11.54
13.55 Line 45.20 48.00 -2.80
16.75 Line 46.98 48.00 -1.02
0.52  Neutra 39.01 48.00 -8.99
1.50  Neutra 36.53 48.00 -11.47
8.55  Neutra 38.09 48.00 -9.91
13.55  Neutral 44.10 48.00 -3.90
16.57  Neutral 42.70 48.00 -5.30

Remark :

(1) Reading in which marked as QP means measurements by using are Quasi-Peak
Mode with Detector BW=9KHz SPA setting in RBW=10KHz,VBW =10KHz, Swp.
Time = 0.3 sec./MHz Reading in which marked as AV means measurements by
using are Average Mode detector

(2) Measuring frequency range from 450KHz to 30MHz

Review: 22 g Test Engr.: LAY Test Date Mar. 06, 2002
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FCC ID: HBGRSOP29

6. Radiated Emission Data
6-2. The following data lists the significant emission frequencies, measured emission levels,
correction factor (including cable loss antenna factor, and if any needed, the duty cycle correctior
factor), the corrected field strength, as well as the limitation.

Judgement Passedby -13.60 dBat 54.073 MHz Ant.Pol.: Hor.
Operation frequency  27.045MHz Mode: CH1/ Powered by battery

Frednt .DiecorModeReadAnyg. / CAdt ualLi mStSame Meortgei n
(MHz)H/ V ( PK/ AWJBuXX)mp. CFABIBVI dBuV/ fny B)

27.04Y% Peak 62.97-15. 5 k746 80. 00,3254 F
26. 96Y Peak 35. 25-15. 53972 6 9. 504978 E
27.27Y Peak 39.25-15. 46379 69. 504571 E
54. 09W¥ Peak 42.27-13. 0%922 40. 001078 H
81. 13¥% Peak 41. 70-15. 96572 40. 00.1426 H
108. 23%6 Peak 36. 47-13. 60sg7 40. 001713 H
135. 16&3 Peak 40. 05-10. 7 3932 43 . 50.14.18 H
162. 2&9 Peak 35.82-10. 13569 43. 501781 H
27. 048 Peak 51.42-15. 513501 80.00-44.089
26. 96 H Peak 35. 77-15. 539924 69.50-49. 2&
27. 2749 Peak 38.57-15. 46311 69. 50-46. 38
54. 07 8 Peak 39.45-13. 0 %640 40.00-13.680
81. 118 Peak 39.22-15. 9632 40.00-16. 7H
108. 2 H7 Peak 36.92-13. 6332 40.00-16. 68
135. 2 H9 Peak 31.77-10.7 3104 43.50-22. 48
186. 7 HO Peak 33.42-12. 39103 43.50-22.4RA

Remark

(1) Messuring frequencies from 25 MHz to the 1GHz.

(2) Radiated emissons measured in frequency range from 25MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Field gtrength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shadl not exceed the average limits specified plus 20dB.

(4) “F’ denotes fundamenta frequency; “ H’ denotes spurious frequency. “E’ denotes band
edge frequency.

(5) * denotes emission frequency which appearing within the Redtricted Bands specified in
provison of 15.205, then the generd radiated emission limitsin 15.109 apply.

(6) Datas of measurement within this frequency range shown “-“ in the table above menas the
reading of emissons are attenuated more than 20Db below the permissible limits or the
fidd strength is too smal to be measured.

(7 '{SSKIE' bandwidth of SPA between 25MHz to 30MHz was 10KHz; 30MHz to 1GHz was
z

Review: ~ X Test Engr.: LAy TestDate  \ar, 06, 2002
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FCC ID: HBGRSOP29

6. Radiated Emission Data
6-2. The following data lists the significant emission frequencies, measured emission levels,
correction factor (including cable loss antenna factor, and if any needed, the duty cycle correctior
factor), the corrected field strength, as well as the limitation.

Judgement Passedby -13.28 dBat 54.104 MHz Ant.Pol.: Vert.
Operation frequency  27.045MHz Mode : Powered by USB Port

Frednt .DiecorModeReadAnyg. / CAdt ualLi mStSame Meortgei n
(MHz)H/ V ( PK/ AWJBuXX)mp. CFABIBVI dBuV/ fny B)

27. 04Y Peak 59. 08-15. 5 }357 8 0. 00.3643 F
26. 96Y Peak 36.97-15. 53144 6 9. 50.4806 E
27.27Y Peak 28. 30-15. 46284 6 9. 50.5666 E
54. 10% Peak 39. 77-13. 0572 40. 001328 H
81. 14% Peak 41. 42-15. 9 6546 40. 00.1454 H
10. 20Y¥ Peak 37.97-13. 60437 40. 001563 H
135. 182 Peak 35.80-10. 7 3507 4 3. 501843 H
162. 2%7 Peak 30. 70-10. 13957 4 3. 50203 H
27. 0458 Peak 54. 90-15. 53939 8 0. 004061 F
26. 96 H Peak 38.37-15.535g4 6 9. 504666 E
27. 2749 Peak 45.67-15. 46021 6 9. 50.3929 E
54. 116 Peak 34.25-13.0%12 40. 001880 H
81. 104 Peak 42.10-15. 96614 40. 001386 H
108. 163 Peak 39.85-13. 6 %24 40. 001376 H
135. 2 H4 Peak 34.07-10.7 33134 43. 50,9016 H
162. 2 #H9 Peak 28.72-10. 114861 4 3. 50.2489 H
Remark

(1) Messuring frequencies from 25 MHz to the 1GHz.

(2) Radiated emissons measured in frequency range from 25MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Field gtrength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shadl not exceed the average limits specified plus 20dB.

(4) “F’ denotes fundamenta frequency; “ H’ denotes spurious frequency. “E’ denotes band
edge frequency.

(5) * denotes emission frequency which appearing within the Redtricted Bands specified in
provison of 15.205, then the generd radiated emission limitsin 15.109 apply.

(6) Datas of measurement within this frequency range shown “-“ in the table above menas the
reading of emissons are attenuated more than 20Db below the permissible limits or the
fidd strength is too smal to be measured.

(7 '{SSKIE' bandwidth of SPA between 25MHz to 30MHz was 10KHz; 30MHz to 1GHz was
z

Review: —~ X Test Engr.: LAty TestDate . 06, 2002
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FCC ID: HBGRSOP29

6. Radiated Emission Data

6.2 The following data lists the significant emission frequencies, measured emission levels, correction
factor (including cable loss antenna factor, and if any needed, the duty cycle correction factor), the
corrected field strength, as well as the limitation.

Judgement Passedby -8.90 dBa 5430 MHz Ant.Pol.: Verticcal
Operation frequency  27.145 MHz Mode: CH1/ Powered by battery

Frednt .DRectorMode ReadiAnyg . / CAdt uali nkiSt Sanf e Meart gi

(MHZ)H/ V (PK/ AVdBuXmp. CFdBIBY dBuV/ m) B)

27.14Y Peak 62.95-15. 49746 80. 00.3204 F
26. 96V Peak 39.60-15. 53407 6 9. 504543 E
27 . 279 Peak 40. 27-15. 46481 6 9. 50.4469 E
54. 30V Peak 44. 15-13. 03110 40. 00.890 H
81. 59% Peak 41.55-15. 9 3562 40. 00.1438 H
135. 16&8 Peak 38.85-13. 5 %595 43. 501822 H
163. 03%0 Peak 36.82-10. 7 3609 43.5017m H
189. 995 Peak 31.35-10. 19116 43.5022€0xn H
27.156 Peak 53.87-15. 43338 80. 004162 F
26. 96 H Peak 35.67-15. 53014 69. 504936 E
27 . 2748 Peak 34.32-15. 46886 6 9. 50,5064 E
54. 296 Peak 29. 22-13. 04617 40. 002383 H
81. 436 Peak 34.32-15. 93839 40. 002161 H
108. 5 &3 Peak 31.50-13. 57%703 4 3. 500557 H
135. 8 &2 Peak 33.17-10. 66251 4 3. 50.90099 H
162. 34H3 Peak 28.55-10. 13842 46. 00.2758 H
Remark

Review:

(1) Measuring frequencies from 25 MHz to the 1GHz.

(2) Radiated emissons measured in frequency range from 25MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shadl not exceed the average limits specified plus 20dB.

(4) “F" denotes fundamenta frequency; “ H’ denotes spurious frequency. “E’ denotes band
edge frequency.

(5) * denotes emission frequency which appearing within the Redtricted Bands specified in
provison of 15.205, then the generd radiated emission limitsin 15.109 gpply.

(6) Datas of measurement within this frequency range shown “-“ in the table above menas the
reading of emissons are atenuated more than 20Db below the permissble limits or the
fidd strength is too smal to be measured.

(7) The IF bandwidth of SPA between 25MHz to 30MHz was 10KHz; 30MHz to 1GHz was
100KHz.

5 Test Engr.: LAY Test Date Mar. 06, 2002
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FCC ID: HBGRSOP29

6. Radiated Emission Data

6.2 The following data lists the significant emission frequencies, measured emission levels, correction
factor (including cable loss antenna factor, and if any needed, the duty cycle correction factor), the
corrected field strength, as well as the limitation.

Judgement Passedby -855 dBat 81.782 MHz Ant.Pol.: Verticcal
Operation frequency  27.145 MHz Mode : Powered by USB Port

Frednt .DRectorMode ReadiAnyg . / CAdt uali nkiSt Sanf e Meart gi

(MHZ)H/ V (PK/ AVdBuXmp. CFdBIBY dBuV/ m) B)

27.14Y Peak 58.47-15. 49503 80. 003702 F
26. 96V Peak 39.27-15. 53374 6 9. 50.4576 E
27.27VY Peak 40.50-15. 46504 6 9. 50.4446 E
54. 31V Peak 38. 40-13. 05535 40. 001465 H
81. 78%¥ Peak 47.35-15. 98145 40. 00._gs55 H
108. 6 26 Peak 37.50-13. 5 %3093 40. 001607 H
135. 1%6 Peak 35.10-10. 19401 4 3. 501859 H
163. 03%4 Peak 30.00-12. 6 %739 4 3. 502611 H
27. 14H Peak 55.65-15. 49016 80. 00.3984 F
26. 96 H Peak 36.50-15. 53997 6 9. 504853 E
27 . 2748 Peak 36.17-15. 46071 6 9. 50.4879 E
54. 356 Peak 32.57-13. 043952 40. 002048 H
81. 136 Peak 40.87-15. 96401 40. 001509 H
108. 5H0 Peak 40. 37-13. 5 %680 40. 001320 H
135. 7 %0 Peak 33.95-10. 66399 43. 509021 H
162. 9 ®™HO Peak 28.12-10. 18704 4 3. 50.29556 H

Remark

Review:

(1) Measuring frequencies from 25 MHz to the 1GHz.

(2) Radiated emissons measured in frequency range from 25MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shadl not exceed the average limits specified plus 20dB.

(4) “F" denotes fundamenta frequency; “ H’ denotes spurious frequency. “E’ denotes band
edge frequency.

(5) * denotes emission frequency which appearing within the Redtricted Bands specified in
provison of 15.205, then the generd radiated emission limitsin 15.109 gpply.

(6) Datas of measurement within this frequency range shown “-“ in the table above menas the
reading of emissons are atenuated more than 20Db below the permissble limits or the
fidd strength is too smal to be measured.

(7) The IF bandwidth of SPA between 25MHz to 30MHz was 10KHz; 30MHz to 1GHz was
100KHz.

5 Test Engr.: LAY Test Date Mar. 06, 2002
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FCC ID: HBGRSOP29

6-2. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain (if any) from the measured reading. The basic equation with a sample
calculation is as follows:

FS=RA+AF+CL - AG
Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor (1)
CL = Cable Attenuation Factor (1)
AG = Amplifier Gain (1) (2)
Remark :

(1) The Correction Factor = AF + CF - AG, as shown in the data tables Correction Factor
column.

(2) AG isnot available for Neutron's Open Site Facility

Example of Calculation:

Assume a Receiver Reading of 23.7 dBuV is obtained with an Antenna Factor of 7.2 dB and &
Cable Factor of 1.1 dBuV. Then:

1. The Correction Factor will be caculated by
Correction Factor =AF+CF-AG=7.2+11-0=8.3(dB)

as shown in the data tables' Correction Factor column.

2. The Field Strength will be calculated by
FS=RA + Correction Factor = 23.7 + 8.3 = 32 (dBuV/m).

FS is the value shown in the data tables Corrected Reading column and RA is the value
shown in

the data tables Receiver Reading column. The 32 dBuV/m value was mathematically
converted

to its corresponding level in uV/m as:
Log{(32.0dBuv/m)/20}  39.8 (uV/m)
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FCC ID: HSGRSOP29

6.3 Bandwidth requirement Mode : Operation frequency: 27.045 MHz, Powered by battery

Date: ponz-02-25  Time: [i3:56:20

Trace: [ = fi

.

Project code: 02|EZ063

ECIEAT: - RF MOUSE RBW/VBW: 10KHz/10KHz
|Model Ho. . RFSOP-29 SWEEP : 200ms

Teszt mode : 27.045

h e 1

Datatt: [76  Prev | _Nest | Filett: [02E2063 EMI Date: 0020225 | Time. [15:5747

ki : sl :[nu..' m ki L

Tace: [ 15 | | gl | | pi |

Project code: 02|E2063

ESAT - RF MOISE RBW/VBW: 10KHz/10KHz
Model Ho. . RFS0p-249 SWEEP : 200ms
Te=t mode © 27,045
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FCC ID: HBGRSOP29

6.3 Bandwidth requirement Mode : Operation frequency: 27.045 MHz, Powered by USB Port

T

Datatt: IT 'FFEV'I Mext | Filet: ']EI2E2DE_3_.EMI_ '-Date:'-{zuug.ng..zg "'Time:"]1_ﬂ:52:5_55

= HE

L | 1 | 1 | 1 i
Froject code: 02|EZ2063 ﬂ
e 0T | BF MOUSE RBW/VBW: 10KHZ/10KHz =
|Hodel Ho. . RFSOP-219 SWEEP : 200ms —
Test mods : 27 045, Charge T Left Diowin Fiight

VM
Datalt: 72 Prev | _Newt | Fileft: [02E2063EMI Date: 0020225 Time: 135427

By

_________________________

Tracer [0 I I | | I | |
Project code: 02|E2063 ﬂ
ETU.T. - EF MOUSE RBW/VBW: 10KHz/10KHz
Model Ho. : RFS0P-219 SWEEP : 200ms —

|Test node : 27.045, Charge ﬂ
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FCC ID: HBGRSOP29
6.3 Bandwidth requirement Mode : Operation frequency: 27.145 MHz, Powered by battery

T
7

Datatt: [ 2 Prev | _Nest | Filett: [02E 2053 EMI Date: oo0z02-25  Time: [15:47.09

Statuz
hdribe

Max

Wiew

Sweep
Discrete
List
Edit
Frint

1=
=
=3

Trace: [ 1 [ [ [ [ [ [ [ [ [ HEfTra;e:r---
Project de: 02|E2063

E#E??? = E; RF|HOUSE RBW/VBW: 10KHz/10KHz FJ

Model Ho. . RFS0OP-29 SWEEP : 200ms

Teszt mode © 27,145

Vi :
Datatt: [T 4 Prev | _Mest | Filett: [02E 2062 EMI . Date: Poozoz2s | Time: [13:45:33

Status

S Adrite

=

a
Wiew

. Sweep

=

Drigcrate
List
Edit

Erint

o Ao

o ] ]| ! ! ! ! |
Project code: 02|EZ063

IE.U.T. : RF MOUSE RBW/VBW: 10KHz/10KHz
|Hodel Ho. : RFS0P-29 SWEEP : 200ms

Te=t mode : 27 .145
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FCC ID: HSGRSOP29

6.3 Bandwidth requirement Mode : Operation frequency: 27.145 MHz, Powered by USB Port

=

B

#[76  Prev | _Mest | Filet: [OZEZ063.EMI Date: [2002.02.25

?Lei

Data Time: [15:43.55

Trace: [ 5 | i ji i i i ji

FProject code: 02|EZ2063

1E.U.T. . EF HOUSE RBW/VBW: 10KHz/10KHz
Model Ho. . RFS0OFP-219 SWEEP : 200ms

Test mode ; 2?“145, Charge

e | — | o— ) o— — {— | e— ) —

Projcot dade. A2 FEL063
B ietighae. JalEle RBWIVBW: 10KHZ10KHz =]
|Model Wo.  © RFSOP-29 SWEEP : 200ms :j

Test mods : 27.145, Charge
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1. Photo # 1.

2. Photo # 2.

3. Photo # 3

4. Photo # 4

5. Photo #5

6. Photo # 6

Attachment

Photos of Tested EUT

Front View / Rear View

Unit partially Disassembled
Unit partially Disassembled
Unit partially Disassembled
Unit partially Disassembled

Unit partially Disassembled
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Attachment

User sManual
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