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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

1. TEST RESULT CERTIFICATION

COMPANY NAME: AL TECH, INC.
WOONJAE BLDG. 2F, 1534-1 SEOCHO-3DONG
SEOCHO-GU SEOUL 137-872

KOREA
CONTACT PERSON: CHAN SEOK PARK/ ENGINEER
TELPHONE NO: 82-2-597-6093
EUT DESCRIPTION: GAMING TABLE MANAGEMENT SYSTEM
(451MHZ TRANSCEIVER)
MODEM NAME: PM-9900
DATE TESTED: APRIL 08, 2001
TYPE OF EQUIPMENT INTENTIONAL RADIATOR
EQUIPMENT TYPE 451MHz TRANSCEIVER
MEASUREMENT PROCEDURE ANS| 63.4/1992, TIA/EIA 603
PROCEDURE CIRTIFICATION
FCCRULE CFR 47 PART 90

Compliance Certification Services, Inc. tested the above equipment for compliance with the requirement
set forth in CFR 47, PART 90-Private Land Mobile Radio Service. This said equipment in the
configuration described in this report, shows the maximum emission level s emanating from equipment are
within the compliance requirements.

Warning : This document reports conditions under which testing was conducted and results of tests
performed. This document may not be atered or revised in any way unless done so by Compliance
Certification Services and al revisons are duly noted in the evisions section. Any dteration of this
document not carried out by Compliance Certification Services will congtitute fraud and shall nullify the
document.

Approved & Released For CCS By: Test By:

STEVE CHENG PETE KREBILL

MANAGER OF EMC DEPARTMENT EMC ASSOCIATE ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

2. EUT DESCRIPTION

The GAMING TABLE MANAGEMENT SYSTEM (GTMS) isa data gathering system that
communicates with Personad Computer (PC). From these data, you can manage gaming table.

The GTMS has the following two sub-modules.

Table Module (TM-9900): TM isingdled in gaming table. When deder or customer pressthe
key, TM sends key datato PC Module (PM) via wireless connection.

PC Module (PM-9900): PM isingdled in management table. It is connected to PC with RS-
232C cable. PM gather the datafrom TM and relay it to PC.

3. TEST METHODOLOGY

Both conducted and radiated testing were performed according to the procedures documented on
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.

4. TEST FACILITY

The open areatest Sites and conducted measurement facilities used to collect the radiated data
arelocated at 561F Monterey Road, Morgan Hill, Cdifornia, USA. The Sites are congtructed in
conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22.

5. ACCREDITATION AND LISTING

The test facilities used to perform radiated and conducted emissions tests are accredited by
Nationd 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 dam or imply
product endorsement by NVLAP or any agency of the US Government. In addition, the test
fecilities are listed with Federal Communications Commission (reference no: 31040/SIT
(1300B3) and 31040/SIT (1300F2))

6. MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been cdlibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipment, which is traceable to recognized nationa standards.
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

7. APPLICABLE RULESAND BRIEF TEST RESULT

§90.205- POWER LIMIT

According to 90.205(g) 450470 MHz. The maximum alowable station effective radiated power
(ERP) is dependent upon the gation’s antenna HAAT and required service areaand will be
authorized in accordance with table 2. (I.e. 2W for service arealess than 3 km.)

Table 2-450-470 MHz-Maximum ERP/Reference HAAT for a Specific Service Area Radius

Service arearadius (km)
3 8 13 16 24 32 40 48 64 8

Maximum ERP (W) ............... 2 100 500 500 500 500 500 500 500 500
Uptoreference HAAT (m)®.. 15 15 15 27 63 125 250 410 950 2700

! Maximum ERP indicated provides for a39 dBuV signal strength at the edge of the service area per FCC
Report R-6602, Fig. 29 (See Sec. 73.699, Fig. 10 b).

3 When the actual antenna HAAT is greater than the reference HAAT, the alowable ERP will be reduced
in accordance with the falowing equation:
ERPalow = ERPuay X (HAAT ./ HAAT aca)’.
Spec limit: As specified above, 2W maximum.
Test result: Complies, The measured ERP power is—14.7dBm =0.034mW.

§890.207- TYPE OF EMISSION

According to 90.207(e) for non-voice paging operations, only A1A, A1D, A2B, A2D, F1B, F1D,
F2B, F2D, G1B, G1D, G2B, or G2D emissons will be authorized.

Spec limit: As stated above.
Test result: Complies, thisEUT use F1D emission to page each other.

§90.209- BANDDWIDTH LIMITATION

According to 90.200(3) For dl other types of emissions, the maximum authorized bandwidth
shdl not be more than that normally authorized for voice operations.

According to 90.200(5), unless specified dsawhere, channd spacings and bandwidths that will

be authorized in the following frequency bands are given in the following “STANDARD
CHANNEL SPACING/BANDWIDTH?” table.
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

Standard Channel Spacing/Bandwidth

Channel
Frequency band (MHz)  spacing  Authorized
(kHz) bandwidth (kHz)

BEOW 25 ..o,

2550, ettt 20 20
T2-T6eeeeeeeeeeeeeeeeeeeeee e 20 20
H150 5 Iy 2 SRR 175 13 20/111.25/6
2.0 N 5 4
A21-512 oo '6.25 *20/11.25/6
806-821/851-866..........cucn..... . 25 20
821-824/866-869.........covreenn 125 20
896-901/935-940.........coeveeeen.... 125 13.6
902-928 ..o
029-930......eeeeeeeeeeeeeeeeeee e 25 20
1427-1435 ..o,
2450-2483.52.......ooeeeeeeren,

Above 2500........ccccoveeeeeeaeeeennn,

1) For stations authorized on or after August 18, 1995.

3) Operations using equipment designed to operate with a 25 kHz channel bandwidth will be authorized a
20 kHz bandwidth. Operations using equipment designed to operate with a 12.5 kHz channel bandwidth
will be authorized an 11.25 kHz bandwidth. Operations using equipment designed to operate with a 6.25
kHz channel bandwidth will be authorized a 6 kHz bandwidth.

Spec limit: EUT Authorized Bandwidth is 11.25 kH..
Test result: This EUT comply with Authorized Bandwidth of 11.25 kHz.

§90.210- EMISSIONS MASK S

According to 90.210(d), Emisson Mask D -12.5 kHz channel bandwidth equipment. For
transmitters designed to operate with a 12.5 kHz channel bandwidth, any emisson must be
attenuated below the power (P) of the highest emission contained within the authorized

bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth fO to 5.625 kHz removed from
fO: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd -2.88
kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 12.5KHz; At least 50+10log(P) dB or 70 dB, whichever is
the lesser attenuation.

Page 5 of 24

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 0010629-1 DATE: APRIL 17,2001
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

FCCID: PM8PM-%00

(4) The reference level for showing compliance with the emisson mask shdl be established
using aresolution bandwidth sufficiently wide (usudly two to three times the channd band-
width) to capture the true peak emission of the equipment under test. In order to show
compliance with the emissons mask up to and including 50 kHz removed from the edge of the
authorized bandwidith; adjust the resolution bandwidth to 100 Hz with the messuring instrument
in apeak hold mode. A sufficient number of sweeps must be measured to insure that the
emission profileis developed. If video filtering is used, its bandwidth must not be less than the
instrument resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized
bandwidth, see paragraph (m) of this section. If it can be shown that use of the above
ingtrumentation settings do not accurately represent the true interference potentiad of the
equipment under tet, then an dternate procedure may be used provided prior Commission
gpproval is obtained.

Spec limit: Specified as above.
Test result: This measurement results shows that the EUT complies with therule.

§90.211- MODULATION REQUIREMENTS
The requirements of this paragraph do not apply to mobile stations that are authorized to operate with a
maximum power output of 2 watts or less.

Spec limit: Not applicable, EUT maximum output power is 0.034mW (lessthan 2W.)
Test result: Not applicable.

§90.212- SCRAMBLING DEVICESAND DIGITAL VOICE MODULATION
Not applicable.

Spec limit: Not applicable.
Test result: Not applicable. ThisEUT use F1D emission for data transmission only.

§90.213- FREQUENCY STABILITY

(8@ Unless noted dsawhere, transmitters used in the services governed by this part must have
minimum frequency gability as specified in the following teble.

Minimum Frequency Stability
[Parts per million (ppm)]

Fixed and base Mobile Stations
sations Over 2W output power 2 watts or less output power
Below 25 100 100 200
25-50 20 20 50
72-76 5 | - 50
150-174 5 5 50
220-222 0.1 15 1.5
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

Fixed and base Mobile Stations
stations Over 2W output power 2 watts or less output power

421-512 15 5 °5
806-821 1.0 25 25
821-824 15 15 1.5
851-866 25 25 25
866-869 1.0 15 1.5
896-901 0.1 15 15
902-928 2.5 2.5 2.5
902-928 25 25 25
929-930 15 | e e
935940 0.1 15 15
1427-1435 300 300 300
Above2450 | - [ e e

®In the 421-512 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth must
have a frequency stability of 2.5 ppm. Mobile stations designed to operate with a 6.25 kHz channel
bandwidth must have a frequency stability of 1.0 ppm.

(b) For the purpose of determining the frequency stability limits, the power of atranamitter is
considered to be the maximum rated output power as specified by the manufacturer.

Spec limit: 2.5 ppm
Test result: Complies, measured EUT maximum frequency drift was 1.61 ppm.

§90.214- TRANSIENT FREQUENCY BEHAVIOR

Transmitters designed to operate in the 150-174 MHz and 421-512 MHz frequency bands
must maintain trandent frequencies within the maximum frequency difference limits during the
time intervals indicated:

Time Intervals Maximum Fregquency All Equipment

Difference 150 to 174MHz | 421 to 512MHz
Transient frequency Behavior for Equipment Designed to Operate on 25kHz Channels
t," +25.0kHz 5.0ms 10.0ms
t, +12.5kHz 20.0ms 25.0ms
ty +25.0kHz 5.0ms 10.0ms
Transient frequency Behavior for Equipment Designed to Operate on 12.5kHz Channels
t," +12.5Hz 5.0ms 10.0ms
to +6.25kHz 20.0ms 25.0ms
ty +12.5kHz 5.0ms 10.0ms
Transient frequency Behavior for Equipment Designed to Operate on 6.25kHz Channels
ty" 16.25Hz 5.0ms 10.0ms
[} +3.125kHz 20.0ms 25.0ms
ty' +6.25kHz 5.0ms 10.0ms
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

't,, isthe instant when a 1 kHz test signal is completely suppressed, including any capture time due to
phasing.

*If the transmitter carrier output power rating is 6 dB watts or less, the frequency difference during this
time period may exceed the maximum frequency difference for this time period.

t; isthe time period immediately following t,,

tisthe time period immediately following t;

Spec limit: t, < 25.0ms
Test result: EUT compliance with the limits.

§90.217- EXEMPTION FROM TECHNICAL STANDARDS

Spec limit: Not applicable.
Test result: Not applicable.

§2.1057- SPECTRUM RANGE TO BE INVESTIGATED

Lowest radio frequency signd generated in the equipment, without going below 9 kHz, up to at
least the frequency shown below:

(2) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever islower.

(2) If the equipment operates at or above 10 GHz and below 30 GHz:
to the fifth harmonic of the highest fundamental frequency or to 100 GHz, whichever islower.

(3) If the equipment operates at or above 30 GHz: to the fifth harmonic of the highest
fundamenta frequency or to 200 GHz, whichever is lower.

(b) Particular attention should be paid to harmonics and sub-harmonics of the carrier
frequency aswédl asto those frequencies removed from the carrier by multiples of the oscillator
frequency.

Radiation at the frequencies of multiplier stages should aso be checked.

(¢) The amplitude of spurious emissions, which are attenuated more than 20 dB below the
permissible value, need not be reported.

(d) Unless otherwise specified, measurements above 40 GHz shdl be performed using a
minimum resolution bandwidth of 1 MHz.

Spec limit: Frequency investigation range from 9K to tenth harmonic (i.e. 4.52GHz.).

SPART 15 RADIATED AND CONDUCTED EMISSION

Sincedigita control deviceisaso used in the EUT to control the Tx and Rx, The part 15
compliance test was aso performed to evauate the compliance with the gpplicable rule 15.107
and 15.109
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EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

FCC PART 15 CLASS A
MEASURING DISTANCE OF 10 METER
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(MH2z) (Microvoltm) (dBuv/m)
30-88 90 39.1
88-216 150 435
216-960 210 46.4
Above 960 300 49.5
FCC PART 15 CLASSB
MEASURING DISTANCE OF 3METER
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(MH2) (MicrovoltYm) (dBuv/m)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54
FCC CLASSA
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(Microvolts) (dBuV)/QP
450kHz-1.705MHz 1000 60
1.7056MHz - 30MHz 3000 69.54
FCC CLASSB
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(Microvalts) (dBuVv)/QP
450kHz-30MHz 250 48

Spec limit: As specified above.

Test result: Complies. No radiated emissions were detected other than the fundamental

frequency and harmonics. Line conducted emissions comply.
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

SSUBPART J- NON-VOICE AND OTHER SPECIALIZED OPERATION

Spec limit: Not applicable.
Test result: Not applicable.
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EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

8. TEST SETUP, PROCEDURE AND RESULT

8.1. CONDUCTED POWER

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL.DUEDATE
Spectrum Analyzer HP 8593EM 05/25/01
Attenuator MINI CIRCUITS MCL BW-S20W?2 NA

Detector Function Setting of Test Receiver

Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
3010 1000 DX] Peak X] 100 KHz X] 100 KHz
° (] Quasi Peak [] 120KHz [] 120KHz
X Peak X 1MHz X 1 MHz
Above 1000 [ ] Average [ ]1MHz [ ]10Hz
TEST SETUP

EUT Attenuator Spectrum
' > > Anayzer

TEST PROCEDURE

The EUT is configured on atest bench as shown above in a continuoudy transmitting / receiving mode.
While the transceiver started, the analyzer MAX HOLD function is used to capture the emissions.

RESULT
Complies, output power was measured as —1.57dBm. See plot OutputPower .
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EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

FCCID: PM8PM-%00

8.2. RADIATED OUTPUT POWER (ERP)

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL. DUE DATE
Spectrum Analyzer HP 8593EM 05/25/01
Bilog Antenna CHASEEMCLTD CBL6112 11/23/00
. COMPLIANCE
Dipole Antenna DESIGN ROBERTS 5/5/01
RF Synthesizer HP 83732B 2/11/02
Amplifier HP 8449B 4/12/01
LP Antenna Emco 3146 9/7/01
Detector Function Setting of Test Receiver
Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
X| Peak X] 100 KHz X] 100 KHz
30t0 1000 .
[ ] Quasi Peak [ ] 120KHz [ ] 120KHz
X[ Peak X] 1 MHz X] 1MHz
Above 1000 [ ] Average [ ]1MHz [ ]10Hz
TEST SETUP
L]
am
i 3m I
Ant
EUT —_ 0
7| | |
Turn 0.8m 1m
Teble RF Test
‘ ‘ Receiver

Ground Plane

Fig 1. Radiated Emission Measurement
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EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

]
4m
wionan [=— = —]
Substitution Ant ‘
] LT Ant
—_ o
_ ‘ |
-
Turn 08m im
SG| Table ‘ ‘ RF Test
B Receiver
Ground Plane
Fig 2: Radiated Emisson — Substitution Method set-up
TEST PROCEDURE

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

2). The test antenna shall be oriented initialy 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 a peak 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 shal 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 a maximum
signa level is detected by the measuring receiver.

6). The transmitter shall than be rotated through 360° in the horizontal plane, until the maximum signa
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 a substitution antenna.

10). The substitution antenna shall be oriented for vertical polarization and the length (if a dipole antenna
is used) of the substitution antenna shall be adjusted to correspond to the frequency of the transmitter.
11). The subgtitution antenna shall be connected to a calibrated signa generator.

12). If necessary, the input attenuator setting of the measuring receiver shal 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 signd is received.
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14). Theinput signal to the substitution antenna shal be adjusted to the level that produces alevel
detected by the measuring receiver, that is equa to the level noted while the transmitter radiated power
was measured, corrected for the change of input attenuation setting of the measuring receiver.

15). The input leve 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 is the larger of the two levels recorded, at the input to
the subgtitution antenna, corrected for the gain of the substitution antenna if necessary.

RESULT
Complies, as shown below.

Frequency SA reading Sig Gen CL Gain Gain ERP Limit Margin
MHz dBuv dBm dB dBi dBd dBm dBm dB
PM
451.19 71.8 -5.5 0.1 0 0 -5.6 33 -38.6
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REPORT NO: 0010629-1

DATE: APRIL 17,2001
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

FCCID: PM8PM-%00

8.3. TYPE OF EMISSON

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL. DUEDATE
Spectrum Analyzer HP 8593EM 05/25/01
Attenuator MINI CIRCUITS MCL BW-S20W?2 NA

Detector Function Setting of Test Receiver

Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
2010 1000 DX] Peak PX] 100 Hz X] 100 Hz
° ] Quasi Pesk ] 120KHz [] 120KHz
X Peak X 1 MHz X 1 MHz
Above 1000 [ ] Average [[]1MHz [ ]10Hz
TEST SETUP

EUT Attenuator Spectrum
' > ' > Anayzer

TEST PROCEDURE

The EUT is configured on a test bench as shown above in a continuoudly transmitting mode.
While the transceiver started, the analyzer MAX HOLD function was enabled and the frequency SPAN
was adjusted to capture the whole emission.

RESULT
Complies, see plot ModulationType.
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13: @8: 32 MAY 19, 2¢8¢1
74 AIRLINK PM 94 .2@87 Modulation Type

ACTV DET: PEAK
MEAS DET: PEAK QP AVG

REF OFFST 11.¢ dB
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dB/
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!
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REPORT NO: 0010629-1
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

DATE: APRIL 17,2001

FCCID: PM8PM-%00

8.4. BANDWIDTH LIMITATION

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL. DUEDATE
Spectrum Analyzer HP 8593EM 05/25/01
Attenuator MINI CIRCUITS MCL BW-S20W?2 NA

Detector Function Setting of Test Receiver

Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
2010 1000 X Peak X] 100 Hz X] 100 Hz
0 [] Quasi Pesk [] 120KHz [] 120KHz
X Peak X 1 MHz X 1 MHz
Above 1000 [] Average ] 1MHz []10Hz
TEST SETUP

EUT Attenuator Spectrum
' > ' > Analyzer

TEST PROCEDURE

The EUT is configured on atest bench as shown above in a continuoudy transmitting mode.
While the transceiver started, the analyzer MAX HOLD function was enabled and the frequency SPAN
was adjusted to capture the whole emission.

RESULT

Complies. The frequency bandwidth which contains 99% of the power is between frequencies
451.185MHz and 451.191MHz. Bandwidth equals 6.2KHz. See plot Bandwidth.

Page 16 of 24

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



13: 35: 3¢ MAY 19, 2@¢1
74 AIRLINK PM 9@ .2¢9 (b) (3) Bandwidth

ACTV DET: PEAK
MEAS DET: PEAK QP AVG
MKR 6.20 kHz
2.039 dB
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REPORT NO: 0010629-1 DATE: APRIL 17,2001
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

FCCID: PM8PM-%00

8.5. EMISSONSMASKS

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL.DUE DATE
Spectrum Analyzer HP 8593EM 05/25/01
Attenuator MINI CIRCUITS MCL BW-S20W2 NA
Detector Function Setting of Test Receiver
Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
Wit:&[‘hi?i'ég of | X Peak [X] 100 Hz [X] 100 Hz
bandwidth [ ] Quasi Peak [ ] 120KHz [ ] 120KHz
2010 1000 X] Peak X 30 KHz X] 30 KHz
° [] Quasi Peak [ 120KHz [] 120KHz
X Peak X 1 MHz X 1 MHz
Above 1000 [ ] Average [[]1MHz [ ]10Hz
TEST SETUP
EUT Attenuator Spectrum
' > ' > Andyzer

TEST PROCEDURE

The EUT is configured on a test bench as shown above in a continuoudly transmitting / receiving mode.
While the transceiver started, the analyzer MAX HOLD function was enabled and the frequency SPAN
was adjusted to capture the whole emission.

RESULT

Complies. Seeplots Maskl, OutofBandl, OutofBand2 and OutofBand3.
Please use the following formula to convert dBuV to dBm

dBm=dBuV-107

For example, 107dBuV=0dBm.

Page 17 of 24

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



P WG EISMRUCT

UL CENTLY

Data#: 5

1366 Bordeaux Driwve
Sunnyvale, CA 94085-1005 USA
Tel: (408) T52-8l66

Fax: (408) 752-8l68

File#: 42901.emi Date: 04-29-2001 Time: 11:46:55

Levd {dBu
| l |
| 11 | |
—— i - L | i
- | 1 g0.210 D |
3 L Bl | 1
|/ |
¥, |
e T o ss e e 1 —_ -:ell. | i
| | ' |
SRS SRS SR A S SN, W—
| | |
! NS T SN A b i — | _— - - L 2 . ;
0 451 1288 451 451 451 451 451 2414
Fregquency (hWHz)
{Compliance)
Trace: Ref Trace:
Report NO. 42901
Test Engr Pete Krebill
Company : ATRLINK
EUT : PM
Test Config: EUT Only

Test Target:
Test Mode

FCC 90.210(4)
T¥ Unmodulated



14: g4: 55 MAY 19, 20@1
/i? AIRLINK PM 9@ .218 (d) Out of Band
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REPORT NO: 0010629-1
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

DATE: APRIL 17,2001

FCCID: PM8PM-%00

8.6. FREQUENCY STABILITY

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL. DUEDATE
Spectrum Analyzer HP 8593EM 05/25/01
Attenuator MINI CIRCUITS MCL BW-S20W?2 NA
Environmental TENNY TEN 5/12/01
Chamber
Detector Function Setting of Test Receiver
Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
30to 1000 Peak 10Hz 10Hz
Above 1000 Peak 200 Hz 200 Hz
TEST SETUP
o
Spectrum
Analyzer }
O o
:CE Chamber
DC Power
e s 77 A A A A A Al

TEST PROCEDURE

Freguency stability versus environmenta temperature
1). Setup the configuration per figure 6 for frequencies measurement inside the environmental chamber.
Set the temperature of the chamber to 25°C and Install new batteries to the EUT if it is battery powered.
Set SA Resolution Bandwidth low enough to obtain the desired frequency resolution and measure the
EUT 25°C operating frequency as reference frequency.
2). Turn EUT off and set Chamber temperature to -30°C.
3). Allow sufficient time (approximately 20 to 30 minus after chamber reach the assigned temperature)
for EUT to stabilize. Turn on EUT and measure the EUT operating frequency. Turn off EUT after the
measurement.
4). Repeat step 3 with a 10°C increased per stage until the highest temperature of +50°C reached, record
all measured frequencies on each temperature step.
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REPORT NO: 0010629-1
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

DATE: APRIL 17,2001

Frequency stability versus DC input voltage
1). Setup the configuration per figure 6 and set chamber temperature to 25°C. Use a variable DC power
supply to power the EUT and set DC output voltage to EUT nomina input DC voltage. Set SA
Resolution Bandwidth low enough to obtain the desired frequency resolution and measure the EUT 25°C
operating frequency as reference frequency.
2). Slowly reduce the EUT input voltage to specified extreme voltage variation or battery-end-point
voltage (if battery powered) and record the maximum frequency change.

RESULT

Complies, as shown below.

Frequency stability ver sus environmental temperature

Reference Frequency: 451.186011 MHz Limit: 2.5 ppm
Environment Power Frequency deviation measured with time elapse
Temperature Supplied
(°C) (Vdc) Y opm
50 Fixed ext DC 3.8V 451.185399 -1.36
40 Fixed ext DC 3.8V 451.185286 -1.61
30 Fixed ext DC 3.8V 451.185611 -0.89
20 Fixed ext DC 3.8V 451.186011 0.00
10 Fixed ext DC 3.8V 451.186361 0.78
0 Fixed ext DC 3.8V 451.186336 0.72
-6 Fixed ext DC 3.8V 451.185949 -0.14
-10 Fixed ext DC 3.8V EUT auto shut down N/A
-20 Fixed ext DC 3.8V EUT auto shut down N/A
.30 Fixed ext DC 3.8V EUT auto shut down N/A

Frequency stability versus DC input voltage

Reference Frequency: MHz Limit: 2.5 ppm

Environment Power Frequency deviation measured with time elapse

Temperature Supplied
(°C) (Vdc)

MHz ppm
20 97.8 451.1855194 0.0195
20 120 451.1855106 0.0
20 138 451.1855082 0.0053
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REPORT NO: 0010629-1

DATE: APRIL 17,2001

FCCID: PM8PM-%00

EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

8.7. TRANS ENT FREQUENCY BEHAVIOR

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL. DUE DATE
Spectrum Analyzer HP 8593EM 05/25/01
Modulation Analyzer HP 8901A 4/12/01
RF Synthesizer HP 83732B 2/11/02
Storage Oscilloscope Tektronix 11403B 4/01/99
Power Meter HP 436B 4/2/02
Detector Function Setting of Test Recelver
Frequency Range . Resolution . ,
(MH2) Detector Function Bandwidth Video Bandwidth
3010 1000 DX] Peak X] 100 KHz X] 100 KHz
0 [ ] Quasi Peak [] 120KHz [] 120KHz
X Peak X 1 MHz X 1 MHz
Above 1000 [ ] Average [[]1MHz [ ]10Hz
TEST SETUP
RF Signal |
Generator
Directiona
Coupler Power
EUT | Attenuatol P p»  Combiner
I
Terminator
Power ]
Spectrum Meter l
Andyzer 04-
. Frequency
Mg ¢ Down
Storage Converter
Oscilloscope ¢ with DOP

*p.s. Setup in according to TIA/EIA 603

TEST PROCEDURE

a) Connect the equipment as illustrated.

b) Connect the test receiver’s Demodulator Output Port (DOP) to the vertical input channel of the
storage oscilloscope. Connect the output of the RF peak detector to the externd trigger on the
storage oscilloscope. Connect the output of the RF combiner to the RF power meter.

C) Setthetest receiver to measure FM deviation with the audio bandwidth set at £ 50 Hz to >15,000
Hz and tune the RF frequency to the transmitter assigned frequency.
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

)

K)

1)

Set the signal generator to the assigned transmitter frequency and modulated it with a 1 kHz tone
at +25 kHz deviation and set its output level to —100 dBm.

Turn the transmitter on.

Supply sufficient attenuation via the RF attenuator to provide an input level to the test receiver
which is approximately 40 dB below the test receiver’s maximum allowed input power when the
transmitter is operating at its rated power level. Nate this power level on the RF power meter.
Turn the transmitter off.

Adjust the RF level of the signa generator to provide RF power into the RF power meter 20dB
below the level noted in step ). This signal generator RF level shal be maintained throughout the
rest of the measurement.

Disconnect the RF power meter and connect the output of the RF combiner network to the input
of the test receiver.

Set the horizontal sweep rate on the storage oscilloscope to 10 milliseconds per division and
adjust the display to continuoudly view the 1000 Hz tone from the DOP. Adjust the vertica
amplitude control of the oscilloscope to display the 1000 Hz at +4 divisions verticaly centered on
the display.

Adjust the oscilloscope so it will trigger on an increasing magnitude from the RF peak detector at
1 divison from the left side of the display when the transmitter is turned on. Set the controls to
dore the display.

Reduce the attenuation of the RF attenuator so the input to the RF peak detector and the RF
combiner isincreased by 30 dB when the transmitter is turned on.

m) Turn on the transmitter and observe the stored display. The output at the DOP, due to the change

in the ratio of power between the signa generator input power and the transmitter output power
will, because of the capture effect of the test receiver, produce a change in display. For the first
part of the sweep it will show the 1 kHz test signal. Then once the receiver’s demodulator has
been captured by the transmitter power, the display will show the frequency difference from the
assigned frequency to the actual transmitter frequency versus time. The instant when the 1 kHz
test signal is completely suppressed (including any capture time due phasing) is considered to be
ton. The trace should be maintained within the alowed divisons during the period t; and t,. See the
figure in the appropriate standards section.

During the time from the end of t; to the beginning of t; the frequency difference should not
exceed the limits set by the FCC in part 90.213 and outlined in the Carrier Frequency Stability
sections. The alowed limit is equal to the transmitter frequency times its FCC frequency
tolerance times +4 display divisions divided by 25 kHz. For example, at a transmitter assigned
frequency of 500 MHz and a frequency tolerance of 5 ppm. This would be 500 MHz times 5 ppm
times +4 divisons divided by 25 kHz. This equas +0.4 divisonsin this example. Greater vertica
sengitivity may be required to view this accuracy.

Turn on the transmitter and observe the stored display. The trace should be maintained within the
alowed divisions after the end of t, and remain within it until the end of the trace. See the figure
in the appropriate standards sections.

To test t he transient frequency behavior during the period t;, the transmitter shall be switched on.
Adjust the oscilloscope trigger controls so it will trigger on a decreasing magnitude from the RF
peak detector, at 1 division from the right side of the display, when the transmitter is turned off.
Set the controls to store the display. The moment when the 1 kHz test signal startsto riseis
considered to provide ty:.

r) The transmitter shall be switched off.
s) Observe the digplay. The trace should remain within the alowed divisions during period t;, See
the figures in the appropriate standards section.
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

RESULT
Complies. See plots TransientOn and Transi entOff.
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REPORT NO: 0010629-1

DATE: APRIL 17,2001
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

FCCID: PM8PM-%00

8.8. RADIATED EMISSON

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL.DUE DATE
Spectrum Analyzer HP 8593EM 05/25/01
Bilog Antenna CHASEEMCLTD CBL6112 11/23/00
. COMPLIANCE
Dipole Antenna DESIGN ROBERTS 5/5/01
RF Synthesizer HP 837328 2/11/02
Amplifier HP 84498 4/12/01
LP Antenna Emco 3146 9/7/01
Detector Function Setting of Test Receiver
Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
X] Peak X] 100 KHz X] 100 KHz
30to 1000 .
[ ] Quasi Peak [ ] 120KHz [ ] 120KHz
X Peak X 1 MHz X 1 MHz
Above 1000 [ ] Average [[]1MHz [ ]10Hz

TEST SETUP & PROCEDURE

Same as section 8.2 - Radiated Power Measurement setup.

RESULT

Complies, as shown below.

Frequency SA reading Sig Gen CL Gain Gain ERP Limit Margin
MHz dBuv dBm dB dBi dBd dBm dBm dB
902 38.31 -55.1 2.7 6.7 4.5 -563.3 -13 -40.3
1353 60.9 -60 3 8.3 6.1 -56.9 -13 -43.9
1804 67.19 -46.5 3.75 9.1 6.9 -43.35 -13 -30.35
2256 67.5 -42.5 4.35 8.9 6.7 -40.15 -13 -27.15
2707 57 -48.5 4.95 9 6.8 -46.65 -13 -33.65
3458 52.7 -54.1 5.4 8.4 6.2 -53.3 -13 -40.3
3609 49.9 -58.8 5.7 9 6.8 -57.7 -13 -44.7
4060 52.5 -58.8 6 10.2 8 -56.8 -13 -43.8
4511 56.3 -49.2 6.3 10.7 8.5 -47 -13 -34
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REPORT NO: 0010629-1 DATE: APRIL 17,2001 FCCID: PM8PM-%00
EUT: GAMING TABLE MANAGEMENT SYSTEM (451MHz TRANSCEIVER)

8.9. POWER LINE CONDUCTED EMISS ON

INSTRUMENTS LIST

EQUIPMENT MANUFACTURE MODEL NO. CAL.DUEDATE
Test Receiver Rohde & Schwarz ESHS 20 2/28/02
LISN Fischer 50/250/25/2 7/5/01

Detector Function Setting of Test Receiver

Frequency Range . Resolution . .
(MH2) Detector Function Bandwidth Video Bandwidth
X] Peak
450 K to 30 MHz (] CISPR Quas Pesk X] 9KHz X 9KHz
TEST SETUP
AC Power LISN EUT
Source ' ’ >
Test Receiver

TEST PROCEDURE

1. The EUT was placed on awooden table 40 cm from a vertical ground plane and approximately 80 cm
above the horizontal ground plane on the floor. The EUT was set to transmit in a continuous mode.

2. Line conducted data was recorded for both NEUTRAL and HOT lines.

RESULT
Complies. See plot LineConduction.
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