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TEST SUMMARY

The tests were carried out in accardance with the customer's specifications. From the results obtained,
Quantum, the Point of Bales Systom [Madel: PABA] with FCC ID: JUKDBSSGES101, was round 1o
comply with FCC Part 15B: 1996 Class B requirements for personal computers and peripherals.

Modifications

Nao modification was made.

Note

1. The 1adialed emissions measured results at 131.7700MHz and 164.6750MHz are below the
specification limit by a margin of 2.3dB and 2.0dB respectively, which Is less than the
measurerment uncertainty. Hence, it is not possible to determine compliance at a confidence
level of 05%. However, the measured result indicates a higher probakility that the EUT complies
with the specificatian limit.
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PRODUCT DESCRIPTICN

EUT Description:

EUT Manufacturer

EUT Model Number

EUT Serial Number
Microprocessor
Ciocki/Oscillator Frequency

Port/Connectors

A Input Power

Medifications

The Equipment Under Test (EUT) is a Point of Sales System,
It combkines seriabparaliel inlw face, RS485/422 nemworking.
customer disgplay, and magnelic stripe reader in a small design
to maximize the frexibility and saves counter space. It is a low
oost, high performance machine with an advanced design for
the retail environment.

GES 3ingapore Pte Ltd
P101A

BEGMOC0N023

enhanced AM386 SXLV
33MHz

1 x parallel port (printar port)
4 x RG-232 ports (COM A, COM B, COM C and D)
1 x R3485 part

1 x P5/2 part (kevboard port)
1% RJ-11 port

1 x DG power input

115V ac, 60Hz

Mo modificaticns done

BFS Simsnara Pral
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TEST CONFIGURATION DESGCRIPTION

Supporting Equipment Description

The EUT and the fallewing supparting equipment formed the required lest system;

Descrption & WModel

HF Keyboard
odel E03633WLUS-C

HP ThinkJet Printer
Model 2225C

Epson Link 1200 Modem
Model C202A

Cash Drawer
Model CD-3100-H

(GES Paint of Sales Systam,

Quantum (EUT)
Model P101 A

Tiger Power Adapter
Maodel ADP-5501

Test Configuration

FCC 1D & Serial No

FCC ID CHZED3633
S/No Nil

FCC iD B546X2225C
S/No 25505416272

FCC ID BKM552G202A
S/No 010325

FCC ID Nil

S/No PS7501345

FCC ID JUKO898GES101
S/No 88GMO000023

FCCID: Ni
SfMo MI80055807

Cable Descniption

1.6m keybaord cable with ferrite

1.2m shiglded printer power cable
1.4m unshielded power cable

1.2m shielded seral cable

14m urshielded power cable with
power adapter

$.0m unshielded RJ11 cable

1.4m unshielded power cable with
pOwer adapter

1.4m unshielded power cable

The various ports of the syslem were loaded, representative of nonmal usuge, as follows:

1. The printer was connected ta the parallel port of tha EUT.

2. The modem was connected (o the seral port (COM B) of the EUT,

3. The: phone jack of the modem was terminated with a 6000 lead

4, The cash drawer was connected to the RJ11 port of the EUT.

5. The keyhoard was connected to the PS/2 port (keyboard port) of the EUT.

& The COM C port of the EUT was terminated with a proper ioad impedance to simulate the

presence of the EUT peripheral at Lhis port.

7 The RS-485 port of the EUT was terminated with a proper load impedance to simulale the
presence of the EUT perpheral at this port.

The whole system was powered from 115V a.c., 60Hz mains sUpply.

MFQ Qinmaonnra DHa | et
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TEST OPERATING CONDITIONS

Conducted and Radiated Emissions
The EUT was exercised in the following manner during the conducted and radiated ermissions tests:
The EUT was exercised by running the mimstomers built-in programme. The programme cnabkles the

exercising of various ports of the EUT with the peripherais atached to simulate the actual usage
applicaticn.
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TEST INSTRUMENTATION

The follawing test instrumentation were used :

Conducted Emissions Test Instrumsentation {3m OATS)

Instrement Made| E/MNe

R&S Test Receiver ESH3 862301/005
{9 kHz - 30 MHz)

R&S Putse Limiter ESH3-Z2 357.8810.52
R&S LISN {for EUT) ESHZ-25 862080/017
EMCO LISN (for others) 3825/2 9309-2128

Radiated Emissions Test Instrumentation (10m DATS)

Instrument Moded SiNo

R&S Test Receiver ESPC 848553/0005
EMCO Bicanical Antenna 3109 9310-2759
EMCQ Log-periadic Antenng 3148 9110-3240

Caot Duc Date

26 Feb 2000

22 Oct 1998
8 Oct 1699

N.&.

Cal Dug Date

28 Nov 1598
22 Qct 1988
22 Oct 1898
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CONDUCTED EMISSIONS TEST DESCRIPTION

Test Satup

1. The test selup was in accardance with ANSI G634 1592,

z. The EUT and other supporting equipment wans arranged on top of a 1.5m x 1m x 0.8m high
table, as shown in Appendix B.

3 The 50CY50uH EUT LISN was connected to filtered mains

4 The a.c. power supply for the EUT was tapped from the EUT LISH.

3. The RF QUT of the EUT LISN was connhected to the EMI test raceiver via a law-loss coaxial
cable.

e All ather supporting equipmenl were puwersd separately from another LISN,

Test Method

The test was perfarmed in the following manner:

1.

2.

The EUT was switched on and allowed to warm up to its normal oparating condition.
A quick scan, from 450kHz to 30MHz, was made on the NEUTRAL line.
High peaks, relative to the limit ling, aver the frequency range were then selected.

The EMI test receiver was then Uned to the selected freguencies. CISPR quas-peak
measurements with a receiver bandwidth setting of 10kHz were taken.

Steps 2 ta 4 were then repeated for the LIVE line.
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RADIATED EMIESIONS TEST DESCGRIPTION

EUT Characterisation

EUT characterisation, cver the frequency range 30MHz to 1GHz, was dons in arder to minimise radiated
emigsion testing time while still maintaining high confidence in the test results.

The EUT was placed in a shield raom, at a height of about 1m an a tumtable, and its radiated emissions
frequency profile was observed, using a spectrum analyzer with the appropriate broadband antenna
placed 1m away fram the EUT. Radiated emissions fram the EUT were maximiser by rotating the
turntable manually, changing the antennz polarisation and manipulating the EUT cables while observing
the frequency profile on the spectrum analyzer. Freguency points at which maximum emissions
occurred, clock frequencies and operating frequencies were then noted for the formal radiated emissions
test al F5B's Open Arga Test Site (OATS).

Test Setup
1. The test sefup was in accordance with ANS| C83.4: 19¢2,
2. The EUT and other supparting eguipment were setup on 2 1.5m X 1.0m X 0.8m high table

placed on top of a tumtable as shown in Appendix B.

3 The fitered power supply for the EUT and supporting equipment were tapped from the
apprapriate power sockets located on the ground plane.

4 The refevant broadband antenra was set at the required test distance away from the EUT and
supporting equipment boundary.

Test Method

The test was parformed in the following manner:

1. The EUT was switched on and allowad to warm up to its normal operating condition,

2. The test was caried out at the selected frequency points obtained from the EUT

characterisation. Emission miaximization was carried out by vaiying the antenna polarization,
antenna height and tumtable directian in tha following manner

a. Vertical or horizontal polarisation {whichever gave the higher emissian level) was
chosen,
b. The turntable was rotated o the dirsction that gave maximum amissions.
= The anlenna height was agjusted o the height that gave max:imum emissians.
3 A quaei-peak measurement was then made at the frequency point.
4 Steps 2 and 3 were then repeated for the next frequency point,
5. The frequency range covered was from 30MHz to 1GHz, using the biconical antenra for

frequencies up to 200MHz, and the log-periodic antenna for frequencies above 200MHz,

Ll ol LI SRR PRI
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TEST RESULTS
Conducted Emissions FCC Part 15B: 1996 Class B Results
FREQUENCY Q-P VALUE | Q-PMARGIN LINE
{MH2) (dBuV) {dE)
1.4081 389 -11.0 NEUTRAL
1.6702 388 a1 NEUTRAL
1.8956 382 -9.7 NEUTRAL
7B784 357 -12.2 NEUTRAL
7.9034 355 -12.4 LIVE
93486 353 -12.6 LIVE
NOTES
1. All possible modes of operation were invesiigated, and only the § worst case smissions
measured, using & CISPR quasi-peak detector, arg 1epored. Al other emissians were
insignificant.
2. Tha Conducted Emissions FGC Part 15B: 1998 Class O limit is 25047 . 9dBUN) from 450kHz
to 30MHz.
3 A "wve" Q-P indicates a PASS a= it refers to the margin present below tha imit ling at the
particular frequency.
4, All measuring equipment are calibrated with traceability to NPL (UK) or NIST (USA),

MEASUREMENT UNGERTAINTIES

All test measurements carried out arg traceable to UK Natisnal Standards where obtainable. The uneertainty of the measwrernent
is +2.4dB at a confidence level of approxmately 95%, wilh a coverage factor of 2.

Conducted emissions {Voltage)

9 kHz - 30 MHz (Average and Quasi-peak) +2. 4dB
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TEST RESULTS

Radiated Emissions FCC Part 15B; 1996 Class B Results

FREQUENCY Q-P VALUE G-P MARGIN POL HEIGHT AZIMUTH
(MHz} {dBuvim) {dB) {hiv) {m) (Degroes)
36.4000 3B7 43 v 1.08 0
52.8000 323 72 v 1.10 Q
658650 2886 -11.4 v 1.47 341
131 7700 41.2 2.3 v 1.tQ 7B
16846750 : 41.5 2.0 h 1.88 a5
184.3150 " 359 -r6 h 1.10 204
NOTES
1. Al possible modes ol operation were investigated, and only the 6 worst case emissions,
measured, using a CISPR quasi-peak detector, are reported. All other emissions wera
insignificant
2. The above O-P values were measured at a 3m test distance,
3. The Radiated Emissions FCC Part 15R 1996 Class B imit {@ 3m) is:

10000V {40.0dBuvim) from  30MHz to 88MHz
150uVim (43.50Buv/m) from  B88MHz to 216MHz
200pV/m {46 0dBuvim) from  218MHz ta 960MHz
500uv/m {54.0dBuV/m) above S60MHz

4. A "vg" Q-P margin indicates a PASS as it refers to the margin present below the limit line at the
particular frequency.
a. All measuring equipment are calibratsd with traceability to NPL (UK) or NIST (USA).

MEASUREMENT UNCERTAINTIES

All test measurements carried out are traceable to UK Nationsi Standards where obtainable. The uncertainty of the measuremant
is t4. 308 a1 2 configenca level of apprvimataly 95%, with a coverage factor of 2.

Radiated ernissions {QATS)
30 MHz - 1 GHz (QP anly @ 3mand 10 m; +4. 348 {For EUT not higger than 0.6m X 0.8m X 0.5m}
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SAMPLE CALCULATIONS
dBuV = 20 log.[uy)
dBpNAm = 20 13y { I}
Example 1 - For Conducted Emissions
At 20 MHz Class B limit= 250 nv = 47 .96 dBuv

Transducer factor of LISN, pulse fimiter & cable loss at 20 MHz = 11.2 dB

Q-P reading cbtained directly from EM| Receiver = 40 dBuv
(Calibrated for system ksses)

Therefore, Q-P margin = 40 - 47.95 = -7.96

1.2, 7.96 dB below {imit

Example 2 - For Radiated Emissions

At 300 MHz Clags B limit = 200 pV/m = 46 dBuwvim

Loyg-periodic antenna facter & cable loss at 300 MHz = 18.511 dB

Q- reading obtained directly from EMI Receiver = 40 dBuv/m
(Calibrated level including antenna factors & cable losses)

Therafore, Q-Pmargin - 40 46= 4

i.e. & dB below limit




