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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

1. VERIFICATION OF COMPLIANCE

Inspection Institution: COMPLIANCE ENGINEERING SERVICESINC. c
561F MONTEREY ROAD,
MORGAN HILL, CA 95037, USA
TEL: (408) 463-0885 FAX: (604) 463-0888

Applicant: ORBICLE CO., LTD

@
Manufacturer: ORBICLE CO., LTD. NV&@

Brand Name: ORBICLE .
Mode No/Name: ORB-R15F  Serial No: OB0109-002 & OB0109-001 LAB CODE:200065-0

TEM | TESTNGITEM | edficamion | RESULTS | EQUiPMENT | REMARK
1 Channel Frequency Section 95.627(a) Complied Note 1
2 | Typeof Communication Section 95.193 Complied | Note 1
3 | Frequency Toleration Section 95.627(b) Complied | Note1
4 || Emission Type Section 95.631(d) Complied | Note1
5 | Emission Bandwidth Section 95.633(C) Complied | Note1
6 | Unwanted Emission Section 95.635 Complied |l Note 1
7 | Modulation Standards Section 95.637(a) Complied | Note1
8 | Maximum Transmitter Power | Section 95.639(d) Complied | Note1
9 | Transmitter Antenna Section 95.647 Complied |l Note 1

10 | Power Capability Section 95.649 Complied | Note1

Note 1: Please refer to each test section for detailed instrument list.

The above equipment was tested by Compliance Certification Services for compliance with the requirements set
forth in the FCC PART 95 Subpart B FRS. The results of testing in this report apply to the product/system,
which was tested only. Other similar equipment will not necessarily produce the same results due to production
tolerance and measurement uncertainties. Warning : This document reports conditions under which testing was
conducted and results of tests performed. This document may not be altered or revised in any way unless done
so by Compliance Certification Services and al revisions are duly noted in the revisions section. Any alteration
of this document not carried out by Compliance Certification will constitute fraud and shall nullify the
document.

Approved & Released For CCS By: Tested By:

STEVE CHENG KERWIN CORPUZ
MANAGER OF EMC DEPARTMENT ASSOCIATE EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE RTIFICATION SERVICES
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REPORT NO: 0110998-1
FCC ID: PX40RB-R15F

DATE: NOVEMBER 26, 2001
EUT: FRSDEVICE

2. GENERAL INFORMATION

2.1. PRODUCT DESCRIPTION
a). Typeof EUT: FRS Transceiver
b). Trade Name: N/A
c). Model No: ORB-R15F
d). FCC ID: PX40RB-R15F
€). Working Frequency: 14 Channels within frequency band from 462.5625 ~
467.7125 MHz.
f). Power Supply: 6 Vdc

2.2. MEASURED CHARACTERISTICSOF EUT

a). Communication Type: Voice/Tone only

b). Frequency Tolerance: 0.00017% (limit < 0.00025%)

c). Emission Type: F3E

d). Emission Bandwidth: 10.65 KHz (limit <12.5 KHz)

€). Unwanted Radiation:
1). At least 25 dB on any frequency removed from the center of the authorized
bandwidth by more than 50% up to and including 100% of the authorized
bandwidth.
2). At least 35 dB on any frequency removed from the center of the authorized
bandwidth by more than 100% up to and including 250% of the authorized
bandwidth.
3). At least 43+10 logy,(TP) dB on any frequency removed from the center of the
authorized bandwidth by more than 250%.

f). Peak Frequency Deviation: 2.01 KHz (limit < + 2.5 KHz)

0). Audio Frequency Response: 2.8KHz (limit < 3.125 KHz)

h). Maximum Transmitter Power: 0.193 W (limit < 0.5W)

i). Antenna Type: Fixed whip antenna solder to the EUT

j). Output power Modification: Fixed can’t be change

k). Operating Frequency Range and Channels
Frequency Range: 462.5625 ~ 467.7125 MHz
Total 14 channels

CH 01---- 462.5625 MHz
CH 02---- 462.5875 MHz
CH 03---- 462.6125 MHz
CH 04---- 462.6375 MHz
CH 05---- 462.6625 MHz
CH 06---- 462.6875 MHz
CH 07---- 462.7125 MHz

CHO08---- 467.5625 MHz
CHQ9---- 467.5875 MHz
CH10---- 467.6125 MHz
CH11---- 467.6375 MHz
CH12---- 467.6625 MHz
CH13---- 467.6875 MHz
CH14---- 467.7125 MHz

). Effective distance: Nominal 1.86 miles, with 193mW power output.

m).

Battery Endpoint: 3.85Vdc
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

2.3. TEST METHODOLOGY

Both conducted and radiated testing were performed according to the procedures
documented in chapter 13 of ANSI C63.4 and FCC CFR 47 2.1046, 2.1047, 2.1049,
2.1051, 2.1053, 2.1055 and 2.1057.

24. TEST FACILITY

The open area test sites and conducted measurement facilities used to collect the radiated
data are located at 561F Monterey Road, Morgan Hill, Caifornia, USA. The gites are
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and
CISPR Publication 22.

2.5. ACCREDITATION AND LISTING

The test facilities used to perform radiated and conducted emissions tests are accredited
by National Voluntary Laboratory Accreditation Program for the specific scope of
accreditation under Lab Code:200065-0 to perform Electromagnetic Interference tests
according to FCC PART 15 AND CISPR 22 requirements. No part of this report may be
used to clam or imply product endorsement by NVLAP or any agency of the US
Government. In addition, the test facilities are listed with Federa Communications
Commission (reference no: 31040/SIT (1300B3) and 31040/SI T(1300F2))

2.6. MEASURING INSTRUMENT CALIBRATION

The measuring equipment which was utilized in performing the tests documented herein
has been calibrated in accordance with the manufacturer's recommendations for utilizing
calibration equipment which is traceable to recognized national standards.
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

3. REQUIREMENTSOF PROVISION

3.1. GENERAL TECHNICAL REQUIMENTS

a). Section 95.193 — Communication Type shall be Voice/Tone only

b). Section 95.627(b) — Frequency Tolerance less than 0.00025%

C). Section 95.631 — Emission Type shall be F3E

d). Section 95.633 — Emission Bandwidth shall be less than 12.5 KHz

€). Section 95.635 — Unwanted Radiation
According to CFR 47 section 95.635(b), the power of each unwanted emission
shall be less than Transmitted Power as specified below:
1). At least 25 dB on any frequency removed from the center of the authorized
bandwidth by more than 50% up to and including 100% of the authorized
bandwidth.
2). At least 35 dB on any frequency removed from the center of the authorized
bandwidth by more than 100% up to and including 250% of the authorized
bandwidth.

3). At least 43+10 log,(TP) dB on any frequency removed from the center of the
authorized bandwidth by more than 250%.

f). Section 95.637 — Peak Frequency Deviation lessthan + 2.5 KHz, and Audio
Freguency Response less than 3.125 KHz

). Section 95.639 — Maximum Transmitter Power less than 0.5W

h). Section 95.647 — Antenna shall be a dedicate type

i). Section 95.649 — Output power can’'t be change

3.2. LABELING REQUIREMENT

Each equipment for which atype acceptance application is filed on or after May 1,
1981 shall bear an identification plate or label pursuant to section 2.925 (Identification
of equipment) and section 2.926 (FCC Identifier).

3.3. USER INFORMATION

The users manual or instruction manual for an intentional or unintentional radiator
shall caution the user that changes or modifications not expressly approved by the

party responsible for the compliance could void the user’ s authority to operate the
equipment.
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

4. OUTPUT POWER MEASUREMENT

4.1. PROVISION APPLICABLE

According to section 95.639(d), the output power shall not exceed 500 milliwatts
(ERP).

4.2. MEASUREMENT PROCEDURE

1). On atest site, the EUT shall be placed on aturntable, and in the position closest to
the normal use as declared by the user.

2). The test antenna shall be oriented initially for vertical polarization located 3m from
the EUT to correspond to the frequency of the transmitter.

3). The output of the test antenna shall be connected to the measuring receiver and
either apeak or quasi-peak detector was used for the measurement as indicated on the
report. The detector selection is based on how close the emission level was
approaching the limit.

4). The transmitter shall be switched ON, if possible, without the modulation and the
measurement receiver shall be tuned to the frequency of the transmitter under test.

5). The test antenna shall be raised and lowered through the specified range of height
until amaximum signal level is detected by the measuring receiver.

6). The transmitter shall than be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

7). The test antenna shall be raised and lowered again through the specified range of
height until a maximum signal level is detected by the measuring receiver.

8). The maximum signal level detected by the measuring receiver shall be noted.

9). The transmitter shall be replaced by atuned dipole (substitution antenna).

10). The substitution antenna shall be oriented for vertical polarization and the length
of the substitution antenna shall be adjusted to correspond to the frequency of the
transmitter.

11). The substitution antenna shall be connected to a calibrated signal generator.

12). If necessary, the input attenuator setting of the measuring receiver shall be
adjusted in order to increase the sensitivity of the measuring receiver.

13). The test antenna shall be raised and lowered through the specified range of the
height to ensure that the maximum signal is received.
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REPORT NO: 0110998-1
FCC ID: PX40RB-R15F

DATE: NOVEMBER 26, 2001
EUT: FRSDEVICE

14). Theinput signal to the substitution antenna shall be adjusted to the level that
produces a level detected by the measuring receiver, that is equal to the level noted
while the transmitter radiated power was measured, corrected for the change of input
attenuation setting of the measuring receiver.

15). Theinput level to the substitution antenna shall be recorded as power level in
dBm, corrected for any change of input attenuator setting of the measuring receiver.

16). The measurement shall be repeated with the test antenna and the substitution
antenna oriented for horizontal polarization.

17). The measure of the effective radiated power isthe larger of the two levels
recorded, at the input to the substitution antenna, corrected for the gain of the
substitution antenna if necessary.

Detector Function Setting of Test Receiver

Frequency Range . Resolution . :
(MH2) Detector Function Bandwidth Video Bandwidth
30to 1000 Quasi Peak/Peak 120 KHz/100 KHz 120 KHz/100 KHz
Above 1000 Averagel Peak 1 MHz 1 MHz
TEST SETUP:
L1
im
3m I
Ant
EUT —_ o
[
I | |_ ‘
Turn 0.8m im
Table RF Test
‘ ‘ | | Receiver
S S

Ground Plane

Fig 1. Radiated Emission Measurement 30 to 1000 MHz
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001

FCCID: PX40RB-R15F EUT: FRSDEVICE
1
2m
im I
Horn Ant
EUT — Df
[ | |_ ‘ l
Turn 0.8m m Amp
Table RF Test <l
‘ ‘ | | Receiver
S S S
Ground Plane

Fig 2: Radiated Emission Above 1000 MHz

Substit@n Ant
Ant
7‘2 _‘ 5
[

Turn 0.8m 1m
SG| Table RF Test
‘ ‘ I | Receiver
S S
Ground Plane
Fig 3: Radiated Emission — Substitution Method setup
Page 9 of 53
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031C

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may be
altered or revised by Compliance Certification Services personnel only, and shall be noted in the revision
section of the document.



REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

Radiated Emission Setup 30 — 1000 MHz

Radiated Ermission Substitution Setup 30 — 1000 MHz
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

4.3. OUTPUT POWER TEST EQUIPMENT

EQUIPMENT MANUFACTURE MODEL NO. SERIAL NO. CAI‘DIA.?;E
Spectrum Analyzer HP 8566B 2140A01296 05/04/02
RF Preselector HP 85685A 2817A00756 05/04/02
Bilog Antenna CHASEEMCLTD CBL6112 2049 18/02/02
Amplifier MINI CIRCUIT ZHL-42W-SMA D082301-1 N/A
. COMPLIANCE
Dipole Antenna DESIGN ROBERTS 116 05/05/02
Signal Generator | ROHDE& SCHWARZ SMY-01 DE12311 08/02/02
4.4, MEASUREMENT RESULT
Compliance Certification Services
Radiated Power (ERP) 10/23/01
95.639(d) A-Site (3 meter)
Kerwin Corpuz
ORBICLE CO., LTD.
FRS DEVICE (M/N: ORB-R15F)
ik EUNDAMENTAL *****
Channel |frequency|SA reading|SG reading CL ERP Limit Margin
(MHz) (dBuV) (dBm) (dB) (dBm) (dBm) (dB)
1 462.5625 102.9 23.3 0.54 22.76 27 -4.24
2 462.5875 101 21.4 0.54 20.86 27 -6.14
3 462.6125 101 21.4 0.54 20.86 27 -6.14
4 462.6375 101.3 21.7 0.54 21.16 27 -5.84
5 462.6625 101.4 21.8 0.54 21.26 27 -5.74
6 462.6875 101.4 21.8 0.54 21.26 27 -5.74
7 462.7125 101.3 21.7 0.54 21.16 27 -5.84
8 467.5625 103 23.4 0.54 22.86 27 -4.14
9 467.5875 101.6 22 0.54 21.46 27 -5.54
10 467.6125 101.4 21.8 0.54 21.26 27 -5.74
11 467.6375 100.9 21.3 0.54 20.76 27 -6.24
12 467.6625 100.7 21.1 0.54 20.56 27 -6.44
13 467.6875 100.6 21 0.54 20.46 27 -6.54
14 467.7125 100.8 21.2 0.54 20.66 27 -6.34
NOTE: Spot Check X, Y and Z AXIS of EUT. Worse case position X axis.
SA: Spectrum Analyzer
SG: Signal Generator
CL: SMA cable loss (6ft)
EPR = SG reading with Amplifier - CL
Margin = EPR - Limit
Maximum Output Power (ERP): 22.86 dBm = 0.193 W
Page 11 of 53
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031C

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may be
altered or revised by Compliance Certification Services personnel only, and shall be noted in the revision
section of the document.



REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

5. MODULATION CHARACTERISTICS

5.1. PROVISIONS APPLICABLE

According to CFR 47 section 2.1047 (a), for Voice Modulated Communication
Equipment, the frequency response of the audio modulation circuit over arange of 100
to 5000 Hz shall be measured.

According to CFR 47 section 95.637 (@), a FRS unit that transmits emission type F3E
must not exceed a peak frequency deviation of + 2.5KHz, and the audio frequency
response shall not exceed 3.125 KHz.

5.2. MEASUREMENT METHOD

5.2.1. Modulation Limit
1). Configure the EUT as shown in figure 4, adjust the audio input for 60% of
rated system deviation at 1 KHz using this level as areference (0 dB) and vary the
input level from -20 to +20 dB. Record the frequency deviation obtained as a
function of the input level.
2). Repeat step 1 with input frequency changing to 300, 1004, and 2500 Hz in
sequence.

5.2.2. Audio Frequency Response
1). Configure the EUT as shown in figure 4.
2). Adjust the audio input for 20% of rated system deviation at 1 KHz using this
level asareference (0 dB).
3). Vary the Audio frequency from 100 Hz to 10 KHz and record the frequency
deviation.
4). Audio Frequency Response = 20 logyo (Deviation of test frequency / Deviation
of 1KHz reference).

TEST SETUP:
Synthesizer EUT Modulation
Generator | > ‘ » Analyzer
Power
Supply

Figure 4: Modulation characteristic measurement configuration
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REPORT NO: 0110998-1
FCC ID: PX40RB-R15F

DATE: NOVEMBER 26, 2001
EUT: FRSDEVICE

Modulation Characteristic Setup

5.3. MEASUREMENT INSTRUMENT

EQUIPMENT MANUFACTURE | MODEL NO. | SERIAL NO. CAL. DUE DATE
Modulation Analyzer HP 8901B 3438A05272 05/31/02
Synthesizer Generator HP 3325A 2652A 24749 N/A
Power Supply HP 6235A 2450A-08312 N/A
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

54. MEASUREMENT RESULT
a). Modulation Limit: Channel #1 — 462.5625 MHz

. Peak Freqg. Peak Freq. Peak Freqg. Peak Freq.
Molijgllzlnon Deviation Deviation Deviation Deviation

(dB) At 300 Hz At 1004 Hz At 1500 Hz At 2500 Hz
(KH2) (KH2) (KH2) (KH2)
-20 0.16 0.20 0.25 0.32
-15 0.17 0.25 0.36 0.49
-10 0.20 0.40 0.56 0.81
-5 0.26 0.63 0.92 1.37
0 0.37 1.07 1.60 1.94
+5 0.57 1.74 1.88 2.01
+10 0.95 1.98 1.89 2.01
+15 157 1.97 1.89 2.00
+20 1.90 1.98 1.88 1.99

Channel #1 --- Modulation Limit

f
> —e— 300 Hz
8 —=— 1004 Hz
1500 Hz

X 2500 Hz
©
0
D- O I I I I I I I I

O I O O 1 O

§ 79 % 2P adx

Modulation Level (dB)
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

b). Modulation Limit: Channel #14 —467.7125 MHz

. Peak Freqg. Peak Freq. Peak Freqg. Peak Freq.
Molijgllzltlon Deviation Deviation Deviation Deviation
(B) At 300 Hz At 1004 Hz At 1500 Hz At 2500 Hz
(KH2) (KH2) (KH2) (KH2)
-20 0.17 0.20 0.24 0.30
-15 0.18 0.24 0.32 0.43
-10 0.20 0.36 0.48 0.69
-5 0.24 0.54 0.77 114
0 0.34 0.89 131 161
+5 0.50 1.46 154 1.66
+10 0.85 1.67 155 1.66
+15 1.42 1.69 153 1.66
+20 174 1.66 154 1.67
Channel #14 --- Modulation Limit
= 2
.c—U 1 5 9 /Y R— 27
> < . —e— 300 Hz
ST —=— 1004 Hz
z 1 1500 Hz
X 2500 Hz
@®
O
0_ 0 I I I I I I I I
o 1 O To) o un O
X A
Modulation Level (dB)
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). Audio Frequency Response: Channel #1 — 462.5625 MHz

Frequency (Hz) Deviation (KHz)
100 0.15
200 0.16
300 0.16
400 0.17
500 0.17
600 0.17
700 0.18
800 0.18
900 0.18

1000 0.18
1200 0.19
1400 0.20
1600 0.21
1800 0.22
2000 0.23
2200 0.24
2400 0.25
2600 0.25
2800 0.25
3000 0.24
3200 0.24
3400 0.23
3600 0.22
3800 0.21
4000 0.20
4200 0.20
4400 0.19
4600 0.19
4800 0.18
5000 0.18
5500 0.17
6000 0.17
6500 0.17
7000 0.17
8500 0.17
10000 0.17
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d). Audio Frequency Response: Channel #14 — 467.7125 MHz

Frequency (Hz) Deviation (KHz)
100 0.16
200 0.17
300 0.17
400 0.17
500 0.18
600 0.18
700 0.18
800 0.18
900 0.18

1000 0.18
1200 0.19
1400 0.19
1600 0.20
1800 0.21
2000 0.22
2200 0.23
2400 0.24
2600 0.24
2800 0.24
3000 0.23
3200 0.23
3400 0.22
3600 0.21
3800 0.20
4000 0.20
4200 0.19
4400 0.19
4600 0.19
4800 0.18
5000 0.18
5500 0.17
6000 0.17
6500 0.17
7000 0.17
8500 0.17
10000 0.17
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6. EMISSION BANDWIDTH

6.1. PROVISIONS APPLICABLE

According to CFR 47 section 95.633(3), the authorized bandwidth for emission type
FRS unitis12.5 KHz.

6.2. MEASUREMENT METHOD

a). Check the calibration of the measurement instrument using either an internal
calibrator or a known signal from an external generator.
b). Set-up the test equipments as shown in the following Figure (5).

Synthesizer EUT Modulation

Generator | > ‘ » Analyzer
Power L p| Spectrum
Supply Analyzer

Figure 5: Emission Bandwidth measurement configuration

Emission Mask / Occupied Bandwidth Setup
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c). Set the level of audio signal generator to obtain 16 dB greater than required for the
rated 50% modulation.

d). The occupied bandwidth is measured with the spectrum analyzer set at 5 KHz/div
scan and 10 dB/div.

6.3. MEASUREMENT INSTRUMENT

EQUIPMENT MANUFACTURE | MODEL NO. | SERIAL NO. CAL. DUE DATE
Spectrum Analyzer HP 85668 2140A01296 05/04/02
Modulation Analyzer HP 8901B 3438A05272 05/31/02
Synthesizer Generator HP 3325A 2652A 24749 N/A
Power Supply HP 6235A 2450A-08312 N/A

6.4. MEASUREMENT RESULT

95.6323 (c] ORBICLE IOMXXXORB—-AASE MER A 18 EB@A- kH=z
f';G' REF 3@.5 dBm ATTEN 28 dB -@0.88 dB

i@ ds/

3 T T
POS P - ] 1 T I i ¥ e A l '''' —— e = ——

| i
OFFSET ___L“_.. :

8.5
=1=}

oL
b B B |
dBm

CORA'D

CENTEFR 452.563 B MHzZ

SPAN BB.0 kHzZ
HEE BW 308 H= VBW 388 H=z BWE 1.58 sac

CHANNEL 1 OCCUPIED BANDWIDTH
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1. FIELD STRENTH OF SPURIOUSEMISSION

7.1. PROVISIONS APPLICABLE

According to CFR47 section 2.1053(a), Measurement shall be made to detect spurious
emission that may be radiated directly from the cabinet, control circuits, power leads
or intermediate circuit element under normal condition of installation and operation.
Information submitted shall include the relative radiated power of spurious emission
with reference to the rated power output of the transmitter,

According to CFR 47 section 95.635(b), the power of each unwanted emission shall be
less than Transmitted Power as specified below:

1). At least 25 dB on any frequency removed from the center of the authorized
bandwidth by more than 50% up to and including 100% of the authorized bandwidth.
2). At least 35 dB on any frequency removed from the center of the authorized
bandwidth by more than 100% up to and including 250% of the authorized bandwidth.
3). At least 43+10 log,(TP) dB on any frequency removed from the center of the
authorized bandwidth by more than 250%.
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7.2. MEASUREMENT PROCEDURE
--- For Frequency Range From 30 to 1000 MHz ---

1). Onatest site, the EUT shall be placed on aturntable, and in the position closest to
the normal use as declared by the user.

2). Thetest antenna shall be oriented initially for vertical polarization located 3m
from the EUT to correspond to the frequency of the transmitter.

3). Theoutput of the test antenna shall be connected to the measuring receiver and
either apeak or quasi-peak detector was used for the measurement as indicated on the
report. The detector selection is based on how close the emission level was
approaching the limit.

4). The transmitter shall be switched on, if possible, without the modulation and the
measurement receiver shall be tuned to the frequency of the transmitter under test.

5). Thetest antenna shall be raised and lowered through the specified range of height
until amaximum signal level is detected by the measuring receiver.

6). Thetransmitter shall than be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

7). Thetest antennashall be raised and lowered again through the specified range of
height until a maximum signal level is detected by the measuring receiver.

8). The maximum signal level detected by the measuring receiver shall be noted.

9). The measurement shall be repeated with the test antenna set to horizontal
polarization.

--- For Frequency Above 1000 MHz ---

10). Repeat procedures 1 to 9 with a proper Antenna (i.e. Horn antennafor 1 to 26
GH2)

11). After down with step 10. Replace the transmitter with a proper Antenna
(substitution antenna).

12). The substitution antenna shall be oriented for vertical polarization and, if
necessary, the length of the substitution antenna shall be adjusted to correspond to the
frequency of the transmitter.

13). The substitution antenna shall be connected to a calibrated signal generator.
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14). If necessary, the input attenuator setting of the measuring receiver shall be
adjusted in order to increase the sensitivity of the measuring receiver.

15). The test antenna shall be raised and lowered through the specified range of the
height to ensure that the maximum signal is received.

16). The input signal to the substitution antenna shall be adjusted to the level that
produces a level detected by the measuring receiver, that is equal to the level noted
while the transmitter radiated power was measured in step 10, corrected for the change
of input attenuation setting of the measuring receiver.

17). Theinput level to the substitution antenna shall be recorded as power level in
dBm, corrected for any change of input attenuator setting of the measuring receiver.

18). The measurement shall be repeated with the test antenna and the substitution
antenna oriented for horizontal polarization.

TEST SETUP:

Horn Ant
EUT —‘ DE
__ [

[ | |
Turn 0.8m 1m AMp
Table RF Test
‘ | | Receiver
S S S
Ground Plane
Radiated Emission Above 1000 MHz
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]
2m
l im |
Substitution|Ant |
Ant
o)
__ [
[ | | ‘
Turn 0.8m im
SG| Table RF Test
‘ ‘ | | Receiver
S S S
Ground Plane

Radiated Emission — Substitution Method setup

2.4
Radiated Emission above 1 GHz measurement setup
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EUT: FRSDEVICE

7.3. MEASUREMENT INSTRUMENT

Above 1 GHz Substitution Method Setup

EQUIPMENT MANUFACTURE MODEL NO. SERIAL NO. CAL.DUE DATE
Spectrum Analyzer HP 8566B 2140A 01296 05/04/02
Amplifier MITEQ NSP2600-44 646456 04/12/02
Horn Antenna EMCO 3115 9001-3245 06/20/02
Horn Antenna EMCO 3115 2238 06/20/02
Signal Generator HP 83732B US34490599 03/21/02
Detector Function Setting of Test Recelver
Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
30 to 1000 Quasi Peak/Peak 120 KHZz/100 KHz 120 KHz/100 KHz
Above 1000 Averagel Peak 1 MHz 1 MHz
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7.4. MEASUREMENT RESULT

Compliance Certification Services

Out of Band Emissions 10/23/01

95.639(d) A-Site
Kerwin Corpuz

ORBICLE CO., LTD.

FRS DEVICE (M/N: ORB-R15F)

*xxx Channel 1 (462.5625 MHz) Harmonic *****

frequency| SA reading|SG reading CL Gain ERP Limit Margin Note
(MHz) (dBuV) (dBm) (dB) (dBi) (dBm) (dBm) (dB) |measured
925.12V 50.3 -26 0.24 7.2 -19.04 -13 -6.04 at 3meter
925.12H 53.4 -23 0.24 7.2 -16.04 -13 -3.04 at 3meter
1387.68V 95.6 -22 0.3 6.1 -16.2 -13 -3.2 at Imeter
1387.68H 97.5 -21 0.3 6.1 -15.2 -13 -2.2 at 1meter
1850.24V 87.6 -26 0.36 6.9 -19.46 -13 -6.46 | at 1meter
1850.24H 94.9 -22 0.36 6.9 -15.46 -13 -2.46 | at Imeter
2312.80V 90.6 -24 0.4 6.7 -17.7 -13 -4.7 at 1meter
2312.80H 93.3 -22 0.4 6.7 -15.7 -13 -2.7 at Imeter
2775.36V 92.8 -21 0.42 6.8 -14.62 -13 -1.62 | at Imeter
2775.36H 91 -23 0.42 6.8 -16.62 -13 -3.62 at 1meter
3237.92V 82 -29 0.44 6.2 -23.24 -13 -10.24 | at 1meter
3237.92H 74.8 -37 0.44 6.2 -31.24 -13 -18.24 | at 1meter
3700.48V 77 -33 0.52 6.8 -26.72 -13 -13.72 | at 1meter
3700.48H 79.7 -32 0.52 6.8 -25.72 -13 -12.72 | at 1meter
4163.04V 72.5 -38 0.56 8 -30.56 -13 -17.56 | at 1meter
4163.04H 78.9 -33 0.56 8 -25.56 -13 -12.56 | at 1meter
4625.60V 78.2 -32 0.6 8.5 -24.1 -13 -11.1 | at Imeter
4625.60H 80.5 -31 0.6 8.5 -23.1 -13 -10.1 at 1meter

NOTE: Spot Check X, Y and Z AXIS of EUT. Worse case position X axis.
SA: Spectrum Analyzer

SG: Signal Generator

CL: SMA cable loss (6ft)

Gain (dBi): TX antenna

EPR = SG reading with Amplifier - CL + Gain (dBi)

Margin = EPR - Limit
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001

FCC ID: PX40RB-R15F EUT: FRSDEVICE
Compliance Certification Services

Out of Band Emissions 10/23/01

95.639(d) A-Site

Kerwin Corpuz
ORBICLE CO., LTD.
FRS DEVICE (M/N: ORB-R15F)

*xxx Channel 14 (467.7125 MHz) Harmonic *****

frequency| SA reading|SG reading CL Gain ERP Limit Margin Note
(MHz) (dBuV) (dBm) (dB) (dBi) (dBm) (dBm) (dB) |measured
935.42Vv 50.9 -25 0.24 7.2 -18.04 -13 -5.04 | at 3meter
935.42H 54.7 -22 0.24 7.2 -15.04 -13 -2.04 | at 3meter
1403.13V 94.6 -24 0.3 6.1 -18.2 -13 -5.2 at Imeter
1403.13H 99.9 -20 0.3 6.1 -14.2 -13 -1.2 at Imeter
1870.84V 97.4 -20 0.36 6.9 -13.46 -13 -0.46 | at Imeter
1870.84H 90.3 -27 0.36 6.9 -20.46 -13 -7.46 | at Imeter
2338.55V 82.8 -30 0.4 6.7 -23.7 -13 -10.7 | at Imeter
2338.55H 94.1 -25 0.4 6.7 -18.7 -13 -5.7 at Imeter
2806.26V 79.2 -32 0.42 6.8 -25.62 -13 -12.62 | at 1meter
2806.26H 94 -24 0.42 6.8 -17.62 -13 -4.62 | at Imeter
3273.97V 78 -33 0.44 6.2 -27.24 -13 -14.24 | at 1meter
3273.97H 78.9 -33 0.44 6.2 -27.24 -13 -14.24 | at 1meter
3741.68V 84.2 -25 0.52 6.8 -18.72 -13 -5.72 | at Imeter
3741.68H 82.6 -31 0.52 6.8 -24.72 -13 -11.72 | at 1meter
4209.39V 75.6 -35 0.56 8 -27.56 -13 -14.56 | at 1meter
4209.39H 77.9 -34 0.56 8 -26.56 -13 -13.56 | at 1meter
4677.10V 76.4 -35 0.6 8.5 -27.1 -13 -14.1 | at Imeter
4677.10H 79.3 -33 0.6 8.5 -25.1 -13 -12.1 | at Imeter

NOTE: Spot Check X, Y and Z AXIS of EUT. Worse case position X axis.
SA: Spectrum Analyzer

SG: Signal Generator

CL: SMA cable loss (6ft)

Gain (dBi): TX antenna

EPR = SG reading with Amplifier - CL + Gain (dBi)

Margin = EPR - Limit
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

8. FREQUENCY STABILITY MEASUREMENT

8.1. PROVISIONS APPLICABLE

a). According to CFR 47 section 1055(a)(1), the frequency stability shall be measured
with variation of ambient temperature from —30°C to +50°C centigrade.

b). According to CFR 47 section 1055(d)(2), for hand carried battery powered equipment,
the frequency stability shall be measured with reducing primary supply voltage to the
battery operating end point, which is specified by the manufacture.

c). According to CFR 47 section 95.267(b), the FRS unit must be maintained within a
frequency tolerance of 0.00025%.

8.2. MEASUREMENT METHOD
8.2.1. Frequency stability versus environmental temperature

1). Setup the configuration per figure 6 for frequencies measurement inside an
environmental chamber. Install new battery in the EUT.

2). Turn on EUT and set SA center frequency to the EUT radiated frequency. Set SA
Resolution Bandwidth to 10 KHz and Video Resolution Bandwidth to 100 KHz and
Frequency Span to 100 KHz. Record this frequency as reference frequency.

3). Set the temperature of chamber to 50°C. Allow sufficient time (approximately 30
min) for the temperature of the chamber to stabilize. While maintaining a constant
temperature inside the chamber, turn the EUT on and measure the EUT operating

frequency.

4). Repeat step 2 with a 10°C decreased per stage until the lowest temperature -30°C is
measured, record all measured frequencies on each temperature step.

8.2.2. Frequency stability versusinput voltage

1). Setup the configuration per figure 6 for frequencies measured at temperatureif itis
within 15°C to 25°C. Otherwise, an environmental chamber set for a temperature of
20°C shall be used. Install new battery inthe EUT.

2). Set SA center frequency to the EUT radiated frequency. Set SA Resolution
Bandwidth to 10 KHz and Video Resolution Bandwidth to 100 KHz and Frequency
Span to 100 KHz. Record this frequency as reference frequency.

3). For battery operated only device, supply the EUT primary voltage at the operating
end point which is specified by manufacturer and record the frequency.
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
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Figure 6: Frequency stability measurement configuration

Frequency Stability VS Environment Temperature Setup
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DATE: NOVEMBER 26, 2001
EUT: FRSDEVICE

REPORT NO: 0110998-1
FCC ID: PX40RB-R15F

Frequency Stability VS Input Voltage Setup

8.3. MEASUREMENT INSTRUMENT

EQUIPMENT MANUFACTURE MODEL NO. SERIAL NO. CAL. DUE DATE
Spectrum Analyzer HP 85668 2140A0129% 05/04/02
Environmenta THERMOTRON SE-600-10-10 29800 03/23/02
Chamber
Power Supply HP 6235A 2450A-08312 N/A
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REPORT NO: 0110998-1 DATE: NOVEMBER 26, 2001
FCC ID: PX40RB-R15F EUT: FRSDEVICE

8.4. MEASUREMENT RESULT

a). Frequency stability versus environment temperature.

Reference Frequency: 462.562768 MHz Limit: 0.00025 % (1.156 kHz)
. Frequency deviation measured with time
Environment Power
Temperature | Supplied 10 minutes
O (Vde) "
New frequency (MHz) A frequency (Hz) %
50 6 462.562678 90 0.00002
40 6 462.562533 235 0.00005
30 6 462.562668 100 0.00002
20 6 reference 0 0.00000
10 6 462.562833 65 0.00001
0 6 462.563123 355 0.00008
-10 6 462.563283 515 0.00011
-20 6 462.563538 770 0.00017

b). Frequency stability versus input voltage (battery operation end point voltage is 3.85

Vdc)
Reference Frequency Frequency Limit

Channel Frequency measured at end Deviation (%)

(MH2) point voltage (%) °
1 462.562913 462.562850 0.000014 0.00025
14 467.712788 467.712750 0.000008 0.00025
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FCC ID: PX40RB-R15F EUT: FRSDEVICE
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EU External/lnternal Photos

| ORBICLE CO,, LTD, |
L OIT0998-1 11726701
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ORBICLE CO)., LTD. |
o 0110998-1  11/26/01
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Proposed FCC 1D Labeling
PROPOSED FCC ID LABEL AND LOCATION

ORBICLE CO., LTD

FCC ID: PX40ORB-R15F

This device complies with Part 95 of FOC mles,

FOC 1D LABEL
| CRRICLE €01, |
At L 48
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_ Request For Confidentiality
SFRBBL-E  ,\ ORBICLE.com

et G BEIIE) AT Snor Sambigd B 2045 Monkyurn=Dotg, Keegram=ocs  Sooul, Feinn
Tel) B2=2-5°8B-0671 =2 . Fax) B2-2-518-3684
Papiy T 200 G Shibwa dustial Conpidy, 1822 kingwang-Dona, Sliff@utig-ol Krunggl iy, Kared
Wl BE-T ALT-A(5Y | Fagl Be 331-4B7-4052
To 1 GCS Date * Oct. 8, 2001
Darise Teng / Scoll Warng BOC #: OBCC110-M4E
Tel No . 1-408-463~-0885 Fram :J. H Ho [ Manage
Fax No ! 1-408-463-0688 Pages : 1 pege incl. COver page
Subject | Reguest vour Configentiality ‘or cur FRS — FCC Approval
Laar sir

We, Oroicle. request you te manages our scnen‘atics and biock diagram
of ORB-RA15F FRS witnh contiaentiai'ty.

Thanks fer yvour kind co=operation.

Your Sincersty,

7 2L
JEETY .'L.L'":'fﬂ -
Muniye -
AIRBLIC L.
l
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Theory of Operation

Theory of Operation

. PLL Freguency Svonthesizer

PLL Frequency synthesizer is composed with X2 which is ¢rystal oscillator, VCO which is voltage
contrisl oscillator, Phase Comparer, Pre-scaler, UL {PLL 1C) which is embedded programmabie divider,
aml BEC LPFlow -pass filtery, This PLL Frequengy synthesizer 15 designed to genemite the setting

freguency according to the comtral of CPLL

1=1) X=-TAL Owscillator
The frequency of X2X-TAL Oscillator) is used for the reference frequency of UHPLL IC) also &s

uszd for the local freguency of U20F 1),

1-2) PLL IC

PLL ECY LN ) (s controlled by CPLL gnd receives the transimitting receiving frequency data per gzch
chiamnel which is memaorized 1o EEPROM throuph CPLI
LT divide the VOO oscillation frequency wiich is regéived in Pin 16 of LT by Prescaler and

Programnuable Divider, and then compares the phase with reference frequency, at this time the
frequency is determined.  The output detected from the internal Phase Comparer, via Pinld of U1, is
mmsmitted to the “C33, R35, €54, R36, and C35"that is PLL LPF, and finally generates DC voltage o
adjust the VOO output frequency wanted.

1-3) PLL Lock Detector
Internal Phase Comparer of PLL IC{U1 ) compares the freguency and phase which is Inaced fram
the Referenc & signal und the signal froom VOO, and via the Pinld of L, output the differentinl DO

voltage which is the difference of two signal. This DO voltage is loaded to the VOO, and finally the
VOO frequency is changed. Above series of operation is repeated continoously and the frequancy is

to be sat to the frequency wanted,

I'he frequency stability at this time, is i be same with the stability of X2, and this status is called as

“Locked™
1-4) Voltage Control Oscillator (VOO)
VOO has the “ransmitting receiving Voltage Control Oscillator™ which is adjusted by the ('

voliage that comes from PLL LPF,

Local Oscillation Frequency is determined by €38, Cél), L 1o, Co3, Cob, D8, ond V2, and

transmitting / receiving is switched by Q10
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The frequency 15 oscillated and amplified at O, anc O, when receiving, the receiving local oscillation

freguency is loaded to the Mixear (6, and when transmitting, the ransmiting return freguency i loaded
to the Ok {TX amplification Driver)

1. Receiving Part

2- 1. Transmitting/Receiving change switching cireu

The sipnat received from the antenna, via the LPFow pass filter) composed with L1~-13, C1, C2,
C3, C4 and 5, s loaded w the *“Transmitting Receiving change switching cireuit™, By the D
( transmitting change switching Diodz) is to be off, via L19, received signnl is transmitted to the

toregning Band-Pass- Filer which is located before the receiving part.

2-2. Fromt-Emd
Fromt-End is epmposaed two SAW [Sorface Acoustic Wave) Filter and one LNA{Low Moise
Amplifier),

23, 1si Miser

Mixer O is “RE AMP TR™, add the VOO local simial with the teceived siimal which is meeived from
input BASE Ioad the added signal 1o the EMITTER. enforce the non-linear operation of amplifier,
generstz co-modulation frequency between the receiving sigmal frequency of COLLECTOR and Local

sional fraquency, and the ane of them is the 1" medium frequency sional (217 MHz).

2-4. MCF (Monalithic Crystal Filter)

MCF 15 o input/output matching cirewt of FL3, is the BPF which have high sefectivity, MCF has
very narmow band-pass widihof 375, und the function that eliminating the npple among the band-
pass width, also MOE meet the attenuation charsctenistic of Stop Band.

Among various signal genemted from 1% Mixer, MCF salect IF 21.7 MHz signal, ond suppress

other syl unwanied.

25 1F Amp
Q7 emplifies the amomnt that the joss of MCF and the Gain which is needed afterward circuit, and
load the 21,7 MHz LF Sivnal w the Mixer Inpat Pl of the narrow -band Fm [F 1C 12,

6. IFIC
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27 Mixer, |[F AMP, Osc., F'M Deteetion, Noise Sgueleh, and RS$1 circuit is embedded onthe |F 1C (2,
By the mixing with “1% IF signal 21 7 MHz of intemmal 2" Miser in [F IC” and '2"" local freguency
21.25 MHz of X2 that is connected 1o Pm1”, IF 1C generates 2 |F sional 430 ke,
Via Pind, this 450 kHz sisnal is loaded to 430 kHz Ceramic Filter FL4, filterad, and then is boaded
agqin 10 the 27 IF AMPI430 kHz) PIN 3, and then finally this 430 K Hz smmal i omplified
450 Kie [F AMP transmit the sional that have sufficient Gain to the intemal Detector circuit, and
demodulate the signal.  The demodulation type iz o quadmature detector type, the demodulation is

conducted by Resonator X3 that is conpected (o the 1C PinB, and the Audio Signal is transmtted o the
Pint through internal LPF

Armong the detected outpus, first the noise ingredient 15 loaded to the Pin8 {which is Internal Filter
inpurt termainal) of L2,
By R29, R28, R27, C38, C39, and C37, this loaded Noise is amplified and frequency bandwidth is
limited.  The Sguelch Operation i controlled by the changing of noise guantity in “Noise Compsirer
Section” of L2

If the Sgquelch is in open status, 5O Detector temunal Pinl3 of L2 s foaded 1o CPL with the Logc
Hivh State. and make the CPL output the sipnial thiant release the Siemal Mute dnd Awdio Mute
If the Sgueleh s in close status; S0 Detector terminal Pinld of 12 s loaded to CPL with the Losic
Low State, and make the CPL! ¢an not output the sipnal that release the Sipnal Muote and Aulin Mute.

2-7. Audio High-pass Bandwidth Filter and Audio Amplifier
Demodulated Audio signal is passed the De-Emphasis cirouit which has -6 dBOCT characteristic,
and the high-pass bancwidth is attenuated that is emphasized at TX, and finally the signol is changed to

fiat frequency response characieristic.

I'he Audio Signal is loaded to Pinl 7 of U5, and i adpested with approprinte level, and is transmitted
to the Audo last AMP LT P 2. The amplified Avdio signal is outpatted to L7 PinS | and then via
Extemal Speaker Jack J2A and drive the intemnal Speaker. (Nominal cuiput is larger than (0.23)

Belonging (o the varving of the voltage of Pint m U7 by Q19 and 20, the Audio Mute is
comtrofled.  That is, i the voltage of PinG in U7 is High, the Audio signal is passad, but if the voltage
af Pint in L7 is Low, the Audio signal is muted.  Auodic output is controlied By MOLURE LIPTICOAW N
KEY.

3. Transmission Part
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Transmission Part i composed with Driver AMP High-Frequency RE Power 1€, When stanting
the teansmussion by pressing the PIT SW. the output of VOO s ampiified throwgh Q403,02 and 01,

il via LIPF. the outpit is transmitted to the ANT.

31} PIT Detector amd CPL Control

By pressimg the PTT SW1, the Pindt of U3 is changed with LOW, then the CPL starts the
transmission.  When in VOX MODE status, the value of MIC Level is amplified by (023, depending
o the Setting Value of VOX Level, UT recognize the PTT.

The CPLU that recogmized the PTT signal, decodes the Freouensy Data of that channel and other
Option Data which is registered in EEPROM, controls the other Option control circwit, and transmit the
Data to the PLL 1C, also send the Low signal to TX Emablel U3 pin38) that controls the TX voltage,

The CPL! monitor the Lock Port of PLL, and once find that if the PLL is stable, send the Low signal
tevthe TX LEDVLS pin22) control terminal.  These operations are mamtained while pressing the P17
W,

321 Mic AMP and modulation
The Audio signal which is made by internal condenser MIC or external MIC, §s amplified by L and
14, and have the charactenstic of Pre Emphasis SdBOCT.
L5 has the -36dB/OCT fior freguency more than 3.6 kHz, the Audio signal which is filtered through
Limiting circuwit, 15 mmsmitted 1o the Maxmum deviation sdiuster VR, and bimits the maximum

mdubstion devistion, and finally the audio signal 14 loaded to VOO, and then the Audio signal FM
modutated,

3-3) Power AMP and LPF
TX RF signal that generated at TX VOO, & loaded to Drive AMP 4. 03, and 02, and is amplified
by the input level that G requires, and then i loaded w Q1. finally is changed o the output of more

than 05W,  Thes signal is supplied to the LPF and ANT Connector; and 15 mdiated via ANT.
If there isn't enough stze of input or Biss voltage, the owput iso't made,  The LPF is designed

with 3 smge for the purposs that eliminating the High-Frequency ingredient and making better the TX
Spurins charcienstic
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Part List
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Tune-Up Procedure
June-up Procedure
1. PLL VCO Pant

Connect Voliaze meter to the TP tepminal{ C34+ ), adjust VO2 that recetving voltage is to be 1.0 at

1" channel (4625625 MHz). A this time, the trinsmitting Voltage should be i 1.0 ~ 1.3V mange

I

Receiving Part (Masurement Frequency @ 462 56230MHz)

1} Setthe S50 with “the chamel frequency to be 462 $67MHz, Sivnnl Voltse of ImYy, IKHz to
be 1.5 KHz FM modulation”™, and then connect the S5G to the Antenna Jack.

2y Comnect Oscilloscope to the DET terminal of J2, check that Vp-pis the maximum status, and then

up and down the “Volume Adjpst Knob™, make the wave (o be the square wava (L3~ (L.7V)

Tak

. Transmitting Part {Measurement Frequency © 462 3625MHz)
1y Adpust finely the VO that the frequency is to be accumite trmsmitting frequency.
2y Setthe VRI o the maxinum positoncounter clockwise), load 1.0 KHz, -20dBm (which don't
have the tong to the MICH terminal, and then adjust VIR, make the frequency deviation 1o be
21 KHz,
31 Loed TONE 6THHCTCSS), check that the frequency deviation is below than- 0.6 ~ 0.7KHz
4y When modulating “the |KHz Audin signal and the signal which has tong”. chieck that the value

15 less than 25KHz
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Schematic & Block Diagram
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