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GENERAL INFORMATION
Test Report Number; WSESG2E4201fc
Date: July 19, 19599
Apphcant; Westinghouse Security Electronics
47102 Mission Falls Cour
Fremoni, CA 94539
Equipment Tested: Access Control Reader
Model: DR4201
Purpose OF Test. To demonstrate the compliance of the Access
Control Reader, DR420}] with the requirements
of FCC Part |5/ANSI C63.4-1992 Rules and
Regulations Subpart C Limits and FCC Class A
Limits.
Test Site Location: Atlas Compliance & Engineering
OATS 726 Hidden Valley Road
Wiatsonville, Califomia 95076
Tested for Compliance With: FCC Part 15 Rules and Regulations for

Frequency Range Investigated:

Date Prodiuct Tested:

Test Personnel:

Subpart C and Subpart B Class A to ANSI/ C63.4-
1992 procedures

10 kHz o 1000 MHz

July 16, 1444

Mario Baraona
EMC Engineer

VWEESYZE4Z2011C Fage 3ol 23
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TEST EQUIPMENT

The following test equipment was utilized in making the

measurements contained in this report.

e

EMI Test Receiver OkHz — 2500MHz, Rohde & Schwarz, Model No. ESPC, 5/N
B3 200:024, Dare Calibration due, Wy 3, 20dH)

Pre smp, Hewlett Packard, Moedel Mo, 84470, 8/N < 44 A06730 [range 21300
MHz noise figure 3.5-4.0 4B, flatness of 1.5-2.0 dB. and an average gain of 28
dB), Dane Calibration due, June 1%, 2000

Pre amp, Q@ Bit Corporation, Maodel Mo, (B-820, /M - 1 1605, Diate Calibration
due Febroary 28, 2000

Active Loop Antenna, EMCO, Model No. 6502, 5/ - 9307-2839, Date

Colikeation due, Movember 7. 2000

Biconilog Antenna. Chase, Model No, CBLA141, 5/N - 4034, Date Calibration
due, March 18, 200

Log Periodic Antenna, A.H. Svstems, Model No . S5AS 2000512, S/N - 288, Date
Calibestion doe, Way 12, 200H)

LISM, Solar Electronic, Model No, B028-30-TS5-24-BNC, 5 BITL3ET, Darte
Calibration due, May 12, 2000

LISN, EMUC, Model No, 38252, S/N 9007-16383, Dare Callbratlon due, January
23,2000

WSES92B4201tc Page 4 of 23
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EQUIPMENT UNDER TEST CONFIGURATION

Customer:
Date:
Specification:

EUT Description:

Westinghouse Security Electromics
July 16, 1999

FUC Part 15 Subpart € and FOU Class
ASANSI CA3.4-1902

The DR4201 is an access conrol pancl with o keypacl, I wias setup iu a vonliguiation o

simulate a wpical installation, The host equipment was placed 25 feet from the equipment under
test, The DR4201 was constantly reading an access card. EUT is a six layer PCB, EUT clock at

1059 MHz.

EUT Support Devices:

Nlodel; Demcriplion: SN FCC TD#
| OVT-31 Qume, Terminal N/A N/A
{4100 NexSentry, ACU CAQL3IIR0ITE NAA
| Q12 - Pl Westinghousa, Power Supply MiA M

EUT Support Program:
The EUT and all support equipment were exercised in all operating modes for
determination of worse case emission under rypical operations. Dty reporied o condudied and

radiated emissions reflects worse case conditions,

I/ Parts and Cables:

EUT:
VOPort  Csble Tvpe Tength Connector Termination
[ RS4835 | shielded - foil | 25 feet | Phoenix - 5 pin_| DR4226UK
IO Port Cable Tvpe Length Connector Termination
REARS shielded - foil 2 meter Phownix - S pin | NR42 261K
RS5232 shielded & feel 9 pin 'I¥ Terminal
Power Lnsbelced 1 feal [EC [rWEr mains

WSEQIZ2B42011c Page 5 of 23
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EQUIPMENT BLOCK DIAGRAM

EUT: DR4201

&

25

B MexSentry

[ | B,
Tatminzl | g
T n-.-.-. Fower
| ey
Fewooard
A0 Mains
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EQUIPMENT UNDER TEST

The Photographs below show the condition of the EUT for west.
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TEST SETUP (Radiated)

The Photographs below show worst ense setup for Radiated

e A ) T
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TEST SETUP (Conducted)

The Photographs below show worst case setup for Line Conducted.
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APPENDIX A: EUT Setup and Requirements
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Radiated Emissions

In general, the equipment under test (EUT) and the peripherals listed were setup in a
munner thal represented therr normal vse. Any special conditions required for the EUT 10 operate
pormally are identified in the comments that accompany Table | for radiated emission, and Tahle
2 for conducted emissions.  Additionally a complete description of all ports and /0 cables 15
included in the configuration page.

Druring radiated emission testing, the EUT was placed on a noaconductive rotating table
(8 meter ahove the conductive grid. The nonconductive table dimensions were | meier deep by
|.5 meters wide at .8 meter high. This configuration is typical for radiated emission lestng of
table top devices.

Conducted Emission

During conducted emission testing the EUT, was located on a wooden test bench
mgasuring 8 meter bighs 1 owsster deep, ood L5 ocies ioowidils, The BUT was placed on the
wooden test bench surface. Allernatively, conducted emission testing is performed with the test
bench on the top of the metal tumtable and by placing the metal frame of the LISN on top of the
condusiive horzontal ground plane.

The metal plane used for conducted emission testing was grounded 1o the earth through
the green wire safety ground. Power to the EUT was provided from a filter grounded to the metal
plane o a LISN. The LISN was also grounded 1o the plane. All other objects were kept a
minimum of | meter away from the EUT during the conducted test.

EUT Configuration

The AC power ling and IO cables were routed consistent with the typical apphcation by
varying the configurntion of the lest cample. Interface cables were connected to the available IO
ports of the test unit. The effect of varying the position of the cables was investigated to find the
configuration that produces naxinm cmission. This configuration was precisely noted in the
test report. 1O cables were of the type and length specified in the individual requirements. If the
length could be varied, the length which produced maximum emissions was selected,

Where there are multiple 1O pores all of the same type, connecting a cable to just one of
the ports is sufficient if it can be shown that additional eables would not significantly affect the
resuls,

If the length of cable between picces of equipment, and the manufacturer did not provide
specifications on their spacing, the interval between different pieces of equipment was about 1(
centimeters,

IT the length of cable between pieces of equipmant was longer than necessary, all
proessive cable wis bundled wide 3040 v lengthes inoa scrpentioe Taslion, 07 e caldde could be
bundled in this fashior, it was arranged around the EUT. For more detail on the disposition of the

WSEDS2842011c Fage 11 of 23
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cables during the fest, refér to the information centoined in the configuration page and on warst
case photographs on the @21 selup page respectively.

Tesl Melhods

The radiaied and conducted emission data of the EL'T was taken with the HP Spectrim
Analyzer, Incorporating the application correction factors for distance, antenna, cable loss, and
amplifizr gain, the data was reduced as shown in the "Sample Caleulatione", The corrected data
was then compared to the FCC Part 15 Subpart C and to the Class A for the digital portion
cmission limits v determine compliance.

Freliminary and final measurements were taken in order to ensure that all emissions [rom
the EUT were found and maximised,

Measurement Uncertainty

Measurement uncertalnty Is caused by random elfects and imperfect corection of
systematic effects. The measurement uncertainties stated were calculated in accordance with the
requirements of WIST Technical Note 1297 with a confidence level of 955,

Total Uncertainty atf 93% confidence probability = £3.4dH

Sample Calculalions

An example of how the spectram analyzer reading is converted using correction factors is
given for the six highest emissions recorded in Table 1 and 2. For radiated emissions in dBpY/m,
the epectrum analyzer reading in dBPV is corrected by using the following formula;

Meter Reoding (dBpLY)
+ Antenna Factor (dB)
+ Cabie Loss (dB)
Pra amplifier Gain (dR)
= Corrected Reading (dBpVim)

This reading is then compared 10 the applicsble specification limits and the difference
will determine compliance. For conducted emissions, no cormection factors are needed when a 50
wH LISM iz used,

WEERS2842011c Fage 12 of 23




R Svirems Cnmplaanes
LRAA Smmhery Cin - Rd
Walrom sille, O S50

il Phome 4043130506
FhicneFas B3 1-723 122

Radiated Emission Testing (Electric Field)

During the primary radiated scan, the EUT was powered up and operating in its defined
test muwsbe. The frequency range of 30 MHz 10 300 MHz was then scanned wich the Hicomcat
antenna located from | o 4 meters above the ground plane in the horizontal and vertical
pelarity, During these scans, the tumtable was rotated and all peaks which were at or near the
limils were recorded . Mewr the frequency range of 300 to 1000 MHz was seanned in the same
manner, with a log period:c antenna, and the peaks recorded. Lastly, a scan of the FM band from
H8 oo 1 MH: was wede, using a reduced resolution bandwideh and a reduced frequency span.
Care was taken 1o ensure that no frequencies were missed within the FM and TV bands, an
anilysis was performed 1o determine if the signals that were at or near the limit were cause by an
ambient transmission. If unable to determine by analysis, the equipment was powered down to
make the final delermination if the EUT was the source of the cmission.

Far the final radiated scan, the equiprnent was scanned using luned Dipole antennas o
any frequency within 6 dBUY of the limit, and a thorough scan of all frequency using a small
frequency span was manually made, The turntable was roteted as needed. Comparison with the
previcusly recorded measurements were then muade. [Using the peak readings from both seans as a
euide, the test engineer then maximizes the readings with respect to the table rotation, antenny
height and configuration of the peripherals and cables. The EUT vowpunents and vables wers
being moved and arranged on the EUT for maximum emissions. Figures and photographs
showing the linal worst case configuration of the EUT are contained in the Test Setup Page. The
results of the Radialed Emissions Test are shown in Table 2,

Conducted Emission Testing

For conducted emissions testing a 30 50 second sweep time was used for autcmated
measurernents in the frequency bands of 450 kHz 1o 30 MHz. All readings within 20 dB of the
lEmirs were recorded, and those within & db of the il were examined wich additional
measurements using a slower sweep time. The results of the conducted emissions test are shown
in Table 1.

For the conducted emissions, the LISN is manufactured by Solar Blectronics, Model Type
BOZE-30-TS-24-BNC, 50 uH-+5 ohms. The coupling capacitor in the Solar LISN is then
Changed to g value of 0.23 UF. Above §50 kHz, a 0,15 pf series capacitor is then added in-line
prior o conneching the analyzer to restore the proper Impedance for the range.

WSEDSZB42011c Fage 1301 23
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FCC PART 15 LIMITS

RADIATED LIMITS SECTION 15.209

Frequenzy Lol heasurement Tistance
IWHe s ITRELLTS
(000 — ik A80 TAMNWFEH ) R
A0 = |.THE 240V ke Hae) a0
1706 = 30.0 M 30
M- 8% 100 k]
85— 216 150 (|
Jh— 460 200 3
Above Wbl S A

10 Meter SECTION 15.108 CISPR Class A RADIATED LIMITS

Fragquency Limit Limni

i dBiYim UVim

Hi b2 40 111l
230-Funi 47 224
POWER LINE CONDUCTED LIMITS

Freguency uasi-Peak AVETHES

MH:z Limit dBp'V Limit dBpY

0. 15-0.50 ah-56 S6-46
(k55 56 A6
5-30 il 50
MUFIE

The tighter limit shall apply at the edge between two frequency bands.

Distance refers to the distance in meters between the measuring instrument

antenna and the closcst point of any pard of the deviee ar syaiem.

WSES92E42011c Fage 19 o123
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APPENDIX B: Measurement Data
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Report Of Measurements Radiated Data

The following table reports the results of the radiated measurements for the
Access Control Reader, DR4201.

Tahble | - Six Highest Radiated Emission Levels

Frequency | QP Level | POC Limil Margin | Azimicth & | Palarization & Anfenna

MH: dBuv dBuv dBuV | Height

T2025 23.59 6,10 -15.51 |3, 1.5M Horeontal, Bilog

118.09 3091 40.00 >-25 340, 1.6M | Vertical, Bilog

1149549 30652 AL 0 o T 340, 1.aM Wertical, Bilog

118,87 A48 40,00 =-25 340, 1.6M | Vertical, Bilog

R ALLLE S0 =D 333,37 Horizontal, BiLog

18007 30.05 40,00 2-25 335, 3.7M | Horizontal, Bilog
Test Method: CH3.4-1992

Spec Limit:
Test Distance:
Avimuth in degrees, Height in meters

FCC/EN 53022 Class A

10 Meters

COMMENTS: System continuously running. Ambient temperature 69° F and
relative humidity of 39%.

WSEQ9284201tc Page 16 of 23
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REPORT OF MEASUREMENTS CONDUCTED DATA

The [ollowing table reports the results of the conducted measurements tor
Access Control Reader, DR4201.

Table 2 - Six Highest Conducied Emission Levels

Frequency QP Level CISPR Limit | Margin PE
Mz JBLY ALETRY il Mot Termination
0.85 14.07 56.00) -21L.93 N end
1361 3387 60,00 =24 13 L1 gngl
| (LRS AL5T 3600 A =2d.43 LI il
13.6] 34.67 60,00 -23.33 N gnd
(.74 2746 S D0 28 54 M god
15.44 3082 60,00 -20.18 L1 and

Tesr Method: ANSLCA3 4:1992
Spee Limit: CISPR Class B
Note: N = Neuwtral side

L1 = Hot side

COMMENTS: System continuously running, power source |10 VAC, Ambient
temperature 66° F and relative humidity of 55%..

WSES9284201fc Page 170t 23
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Radiated Data for EN-55022 Class A

Westinghonse Security Electronics
Product Mame - Access Contral Reader
Product Model - TEA2401

Table 3 - Radmted Enmssion Data

Frequency [P Level | FCC Limit | Margin | Azimuth, Hr | Polarlzarlon &
MHz. JdBuY dBuy dBuy _Fmtﬂnml
72025 23.59 3910 -15,51 [, 1.5M Horizonesl, Biloo
1 B0.07 3005 10,0000 >-25 335, 3.7 Honzonwl, Bil.og
17508 008 4000 =-25 335, 3.7M Haorizontal, Bilog
118:12 32,79 40,00 =25 {1, 3.0M Horizontal, Bilog
175 57 oA 481 1) 515 B0, 160 Yertical, ﬂil.ﬁg
| 201,58 2009 40,00 =25 340, 1.6M Vertical, BiLog
11887 3048 .00 =25 34, 1,60 Yertical, BiLog
119,39 30.52 40.00 »>-25 340, 1.6M | Vertical, BiLog
118.09 30.91 40000 >-25 340, 1.6M | Vertical, Bil.og

W3ES3284201fc Pags 16 of 23
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Radiated Data for FCC Subpart C

The Tallowing table reparts the results of the radiaed measuremenns for the Access

Cantrol Reader, DR4201 per the requirements of Par 15 Subpant C 15,20%, Measurements were
taken using an EMCO Active Loop antenna, model 6502, The test distance was 10 meters and
the antenna height was | meter. The tumiahle was rotated fo maximize the emissions

Table 4, 10 Meters

Frequency EUT Spec Margin Azimuth
MHz dBpY 1imit AR

1353 56.77 99,23 4246 0

A148 a7 T34 -41.22 300

GRS 447 572 18 17 5A M

DTS 36.71 49.67 -12.96 &5

Test Method: Ca3.4-1992  Spec Limit:  15.209

Test Distance: 1 Meters

I'able 5. 3 Meters

Frequency EUT Spec Marzin Aximuth
MHz dBuW Limmit dB
383 T3.19 1223 4404 i
4148 51.26 9, 39 -48.13 0
GRS 48.21 72.18 -23.97 N
BGTE G368 0367 =15.9% 0
Teat Method: C634-1992  Spec Limit; 15208
Tesat Digtance: 3 Meters

COMMENTS: Svalem continuously running, power source 110 YAC, EUT dBpY is the
emission measurement at a test distance of 10 meters, Spec limat 1s the specified il from FCC
Part 15 Subpart C section 15.209 as stated for the required measurement distance, A 40
dB/decade falloff extrapalation was calculated and algebmically added with the antenns factor
and cable loss for the mensured fraguency to calculate the site CF. For frequencies from 9 kHz (o
490 kHe the spec limit is stated al @ st distance of 300 metees and the site CF s catiapolated o
that distance. For frequencies from 490 kHz to 30 MHz (he spec limil 15 stated at a test distance
of 30 meters and the site CF 15 extrapolated 1o that distance.

WSED9284201(c Paye 19or 23
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Extrapolation Plot for FCC Subpart C Data

Measurements were taken at the lundamental frequency of the intentional radiator with
Ihe EMCO 6502 loop antenna at test distances of 10 and 3 meters. The antenna was placed at a
fixed height of 1 meter, Measurements were taken in three orthogonal orientations to find the
maximum emisgions, vertical was ohserved to be worse case, The twrntable was rotated (o
maximize the emission. The first measurement was taken at 3 meters, then the antenna was
mivedl 1o 10 meters and the emission was measured. |'hese readings were then plotied to
extrapolate the corrected reading at a test distance of 30 and 300 meters. The limit was then
calculated using 40 dB/decade falloff rate to show the corrected limit at a test distance of 30
meters. These limite were then plotted on the graph to extrapolate the limit ar 10 and 3 meters.
Reference measurement standards Part 15 section 15.31(1(2)

Fivure |. Extranoiation Plol

Extrapolation Plat of 1383 kHz [DA401)

o) Tak Dimtmncs 17 makers

W Emkasicn Lo mL=T Ll
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Conducted Data for CISPR 22 Class B - Line

Frgurg £ - Line scan

tLl:n' CEAREG P - - - CIEPRLAY
e e
R . ot i i s e g
N A s U L IR e s B L0 R
al oot LA | L4 4
nf H
e Z .
10 : e 4w d s :

o : - P ; TSI TR H

015 10 100 o

MHE

Scan Settings:

Start Freq, Stop Freg. Step [FBW  Detector Scan-Time  Auen. Op. Range

I50kH» 3MMHz  10kHz [(KH» Pk 2lm=ec Aure  GdB

linal Measurement: X = QF & 2scc
Table 6 - Line Scan Data
Freg, AV Level AV Limit Margin Phase FE
MHz dBp Y dBuV dn
0.2 26.10 B3.61 -37.51 L] gnd
0,26 2585 61.43 -353.58 L] gnd
.32 2748 54971 -31.76 L1 2nd
0.4] 24 47 3765 -33,18 Ll and
tnHS X157 5600 -24.43 Il goid
13.61 35.87 0,00 24,13 L] and
1544 )82 AL} -2 18 L1 aid
29,12 2096 G000 ~JEkM L1 gl
WSES0284201fc Page 210f23
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Conducted Data for CISPR 22 Class B - Neutral

Figure 3 - Rewiral Scan

<8 s —_— —— —— CiEFEEQPF — = - CEPRES

B

=]
L

0.15 10 i L] xn

Scun Seflings:
Start Freg. Stop Freq. Step IEEW Defector Scan-Time  Atten. Op. Hange
150kHz 30MH:  10kH: 10LH: PK Fihmsas Anta HAR

Final Measuremeni: & = QF & 2xec
Tahle 7 - Neutral Scan Data

Frey. QP Lavel QP Limit Margin Phase PE
MHe dRp v dBpV dB

0,244 3333 63,21 -29 88 I and
0,29 2611 ai).52 -34.41 N and
035 2647 55.90 -32.49 ] and
4 33 32 5017 =32 135 P anid
74 2746 5600 2854 ] and
0835 407 S0, =21.93 I giid
1341 34,67 GO0 P L M oid
15.44 20.58 60,00 -3(1.42 N gnd
2525 2048 @100 3012 M gl
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COMPLIANCE VERIFICATION REPORT

Test Certificate

APPLICANT: Westinghouse Security Electronics
7102 Mission Falls Court
Fremont, CaA 94539
Equipment Tested: Access Control Reader
Maodel: DR4201
| HEREBY CERTIFY THAT:

The measurements shown in this report were made in accordance with the procedures
indicated and that the energy emitted by this equipment was found 1o be within the FCC Part 15
Subpart C and Class A limits.

I FLIRTHER CERTIFY THAT:

On the basis of the measurements taken at the test site, that the equipment tested per the
procedures of ANSTC63.4-1992 is capable of operation tor the compliance of the requirements
sct Forth in FCC CFR 47 Part 15207 and 15,204,

On this Date: July 19, 19949 =

Privhed] M
A .
Mario E. Baraona Sr. Sagnsgurc
R Sysiems Compliznce Westinghouse Security Elecironics Represeniaive
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