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FCC ID: HBGRSOP53

1. GENERAL INFORMATION
1-1. Product Description

The A-FOUR Tech CO., Ltd. Model: RFSOP-53;RP-53;RP-1553;RP-653 (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 alow power Communication device transmitter.

1-2. Related Submittal(s) / Grant (s)
This submittal(s) is intended for FCC ID: H8GRSOP53 filing to comply with Section 15.227
of the FCC Part 15, Subpart C Rules. The receiver in compliance with FCC Part 15, 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 areatest 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 June 4, 1999 Submitted to FCC office, and accepted in a letter dated Sep. 02, 1999
(Reg. No. 95335).
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FCC ID: HBGRSOP53

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: HBGRSOP53

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: HBGRSOP53

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

Turntable
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Coaxia Cable

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz
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3-8 Tested Equipments

FCC ID: HBGRSOP53

Item| Instruments Mfr/Brand |Modd/TypeNo.| Serial No. | Cdibrated Date [Next Cdli. Date Note
1 [LISN EMCO 3825/2 9605-2539 2002-05-20 2003-05-19 v
2 |LISN Rolf Heine NNB-2/16Z 98083 2002-10-20 2003-10-19 v
3 |LISN Rolf Heine NNB-2/16Z 98053 2001-11-22 2002-11-21
4 |PulseLimiter Electro-Metrics EM-7600 112644 2001-12-10 2002-12-19 v
5150Q &r mi nat orNA N/A N/A 2002-05-10 2003-05-09 v
6 |[TestCable N/A co1 N/A 2001-12-08 2002-12-07 v
7 |Log-Bicon Antennal MESS-ELEKTRONIK VULB 9160 3058 2002-10-27 2003-10-26 4
8 [Log-Bicon Antenna| MESS-ELEKTRONIK VULB 9160 3060 2002-10-20 2003-10-19
9 |Log-Bicon Antenna| MESS-ELEKTRONIK VULB 9161 4022 2002-07-23 2003-07-24
10 |Test Cable N/A 10M_0S01 N/A 2001-12-08 2002-12-07
11 |Test Cable N/A 0Ss01-1/-2 N/A 2001-12-08 2002-12-07
12 |Test Cable N/A 10M_0S02 N/A 2001-12-08 2002-12-07
13 [Test Cable N/A 0S02-1/-2/-3 N/A 2001-12-08 2002-12-07
14 |RF Switch Anritsu MP59B M 65982 2001-12-10 2002-12-09 v
15 |Quasi-Peak Adapter HP 85650A 2521A00844  2002-10-07 2003-04-08
16 |RF Pre-Selector HP 85685A 2648A00417 2002-10-07 2003-04-08
17 |Spectrum Analyzer HP 85680B 2634A03025( 2002-10-07 2003-04-08
18 [Spectrum Monitor HP 85662B 2648A13616( 2002-10-07 2003-04-08
19 |Pre-Amplifier Anritsu MHG648A M09961 2001-12-10 2002-12-09 v
20 |Spectrum Analyzer | ADVANTEST R3261C 81720298 2002-08-14 2003-08-13 v
21 |Test Receiver R&S ESH3 860156/018 2002-10-23 2003-10-22
22 |Test Receiver R&S ESVP 860687/009 2002-10-23 2003-10-22
23 |Test Receiver MEB SMv4l 130 2001-12-05 2002-12-04 v
24 |Test Receiver PMM PMM 9000 4310J01002 2001-12-31 2002-12-30
25 |Horn Antenna EMCO 3115 9605-4803 2002-05-09 2003-05-08
26 |Test Receiver R&S ESMI 843977/005 2001-11-19 2002-11-18
27 |Pre-Amplifier R&S ESMI-Z7 1045.5020 2002-05-20 2003-05-19
28 |Absorbing Clamp R&S MDS-21 841077/011 2002-08-23 2003-08-22
29 |Voltage Probe R&S ESH2-Z3 841.800/023 2002-08-28 2003-08-27
30 |Signal Generator HP 8648A 3426A01034( 2001-10-09 2003-10-08
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 this test report

(2) N/B denotes No Brand measurement facility
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FCC ID: HBGRSOP53

4. Block Diagram(s)

Figure 4.1 Block diagram of system, Page 10.A
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FCC ID: HBGRSOP53

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 -8.96 dBat 54.119 MHz Ant.Pol.: Ver.
Operation frequency  27.045MHz Mode: CH1/ Powered by battery

Frednt .DdecorModeReadAnyg. / CAdt ualLi mStSame Meortgei n
(MHz)H/ V ( PK/ AWJBuXmp. CFABIBVI dBuV/ fy B)

27.04Y¥% Peak 74.21-15. 5 kg7 80. 0091730 F
26. 96V Peak 43.66-15. 53310 6 9. 50.41.40 E
27.28VW Peak 45.83-15. 46037 69. 50.3913 E
54.11Y¥% Peak 44.09-13. 03104 40. 00.g06 H
81. 11% Peak 38.99-15. 96303 40. 001607 H
108. 187 Peak 32.85-13. 639923 4 3. 500407 H
135. 204 Peak 38. 16-10. 7 3743 4 3. 501607 H
162. 2%0 Peak * * H
27. 048 Peak 67.80-15. 5%229 80.00-27. 7E
26. 968 Peak 48. 02-15. 5355 69. 50-37.08
27. 2884 Peak 43.08-15. 46762 69. 50-41. 88
54.11H Peak 34.25-13.0%12 40.00-18. 88
81. 1346 Peak 44. 71-15. 96875 40.00-11. 2H
108. 18&0 Peak * * H
135. 240 Peak 33. 031071 2232 43.50-21.18

162. 3040 Peak 29.90-10. 13977 43.50-23.78

Remark

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

(3) Feld gtrength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall 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 Restricted Bands specified in
provison of 15.205, then the genera 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
fiedd grength is too smal to be measured.

@) ISSKIE bandwidth of SPA between 25MHz to 30MHz was 10KHz; 30MHz to 1GHz was
Z

Review: ool / i Test Engr.: Commy TestDate  Nov. 06, 2002
{
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FCC ID: HBGRSOP53

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 -18.99 dBat 54.284 MHz Ant.Pol.: Hor.
Operation frequency  27.145MHz Mode: CH2/ Powered by battery

Frednt .DdecorModeReadAnyg. / CAdt ualLi mStSame Meortgei n
(MHz)H/ V ( PK/ AWJBuXmp. CFABIBVI dBuV/ fy B)

27.14¥% Peak 74.24-15. 49375 80. 00.5105 F
26. 96W Peak 44.01-15.53g43 69. 504102 E
27.28VW Peak 40. 75-15. 465929 69. 504421 E
54.27W% Peak 38.37-13.05%53 40. 00.1468 H
81. 43¥% Peak =« * H
108. 5809 Peak 32.63-13.5%90s 43.50.04m H
135. 7 V6 Peak 33.20-10.68250 43. 50.008 H
162. 836 Peak 3239 -10.18 22.21 43. 50.21.29 H
27. 148 Peak 69. 75-15. 4849 80.00-25. 78
26. 96 6 Peak 41.18-15.53565 69.50-43.8&
27.286 Peak 35.52-15.46006 69.50-49. 4E
54.284#4 Peak 34.06-13.05%)07 40.00-18.98
81. 409 Peak 35.09-15.93916 40.00-20. 84
108. 580 Peak =« * H
135. 7 M2 Peak 31. 401068 2072 43.50-22.78H
162. 8 HO Peak 28.21-10.18g03 43.50-25.4H
Remark

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

(3) Feld gtrength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall 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 Restricted Bands specified in
provison of 15.205, then the genera 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
fiedd grength is too smal to be measured.

@) ISSKIE bandwidth of SPA between 25MHz to 30MHz was 10KHz; 30MHz to 1GHz was
Z

Review: ool / i Test Engr.: Commy TestDate  Nov. 06, 2002
{
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FCC ID: HBGRSOP53

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 = Recelver Amplitude
AF = AntennaFactor (1)
CL =CableAttenuation 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+1.1-0=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*{(32.0dBuVv/m)/20}  39.8 (uV/m)
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Attachment

Photos of Tested EUT

1. Photo#1

2. Photo#2~5

Front View/Rear View

Unit partially Disassembled

17/18

FCC ID: HBGRSOP53




[ ] NEUTRON EMC LAB.
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User sManual
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