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1.0 ADMINISTRATIVE DATA

1.1 PURPOSE OF TESTS

This report documents the test efforts performed on the ClearAccess/ClearCast
to verify compliance to the Class B limits of CFR Title 47, FCC Part 15 and ICES-
003. FCC Part 15 is the U.S. document which governs electromagnetic
emissions from computing devices for conducted and radiated emissions,
respectively. This was a formal qualification test and was conducted from 15-24
July 2019.

The emission limits applied to the product tested are defined in CFR Title 47.
The UUT was set up as specified in CISPR 16.

The normative references of this standard define the test methods used for the
emissions testing. These standards are contained in Table 1-1.

Table 1-1: Standards Table
CFR Title 47 FCC Part 15 ICES-003, Issue 6, 2016
ANSI C63.4: 2014 EAC 2005 VVSG Volumes | and Il

1.2 DESCRIPTION OF TEST ITEM

The UUT is a ballot marking device (Configuration 1)/precinct tabulator
(Configuration 2) designed foruseinivot i ng dur enmirgnmentsecti onso

1.3 MANUFACTURER

Clear Ballot Group
700 Boulevard South, Suite 102
Huntsville, AL 35802

1.4 REFERENCE DOCUMENTS

1. Quotation Number OP0521624 - 1
2. ISO 17025:2005

1.5 QUANTITY OF ITEMS TESTED

Quantity | Test Item Description | Part/Model Numbers Serial Numbers

1 ClearAccess ELO E(AIO Desktop), A17C002919,
B432(Oki printer), AK76022990A0,
PY3JN2000184 PY3JN2000184
(CyberPower UPS)

1 ClearCast Model D 041902577
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SECURITY CLASSIFICATION

Unclassified

TESTS CONDUCTED BY

National Technical Systems
NTS Longmont

1736 Vista View Drive
Longmont, Colorado 80504

DISPOSITION OF TEST ITEMS

Returned to:

Pro V&V, Inc.

700 Boulevard South
Huntsville, AL 35802

TEST ENVIRONMENT

Radiated Emissions Test Site

Radiated emissions testing was performed at a distance of 10-meters in a semi-
anechoic 10-meter chamber. This chamber is calibrated annually and meets the
volumetric site attenuation requirements of CISPR 16 at a distance of 10 meters.
For measurements from 30 MHz to 1 GHz, a biconilog antenna is used in
conjunction with a high-gain, low-noise preamplifier. This is connected to a
spectrum analyzer with a Quasi-Peak (QP) Adapter, via an RF Preselector.

Radiated emissions testing is broken into two parts: pre-scan and
QP/maximization. Pre-scanning a product from 30 MHz to 1 GHz consists of
measuring peak emissions from eight radials (every 45 degrees), at four antenna
heights (1 m, 2 m, 3 m and 4 m) for both antenna polarities. Data is recorded in
a graph showing amplitude vs. frequency of the emissions, and frequencies for
QP/maximization are chosen based on this graph. The procedure for maximizing
emissions is as follows:

1. The analyzer is tuned to the frequency associated with the emissions
having the least margin.

2. The turntable and antenna mast are moved to the location where the
maximum emission was measured during the pre-scan.

3. Both are then oriented such that the maximum emission is obtained.

4. Cables on the UUT are manually manipulated to achieve the maximum
emission.

5. The turntable and antenna mast are then re-adjusted to ensure a

7
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maximum reading.

6. If the signal in question is less than 1 GHz, quasi-peak detection is
performed on the signal for a minimum of 10 seconds. For signals greater
than 1 GHz, video averaging is performed.

7. Turntable/antenna mast maximization and QP detection are performed on
all other signals within 6 dB of the limit. In the event that there are not six
signals within 6 dB of the limit, the highest six signals are maximized. This
ensures that a minimum of six signals are maximized and appear in the
final data table.

In the event that emission measurements are required above 1 GHz, the antenna
is changed to a double-ridged horn equipped with a preamplifier and run directly
into the spectrum analyzer. The QP adapter and RF preselector are not used
above 1 GHz.

Pre-scanning a product from 1-18 GHz is performed similarly, except that 16
radials (every 22.5 degrees) and three antenna heights (1 m, 1.5 m and 2 m) are
used. A similar maximization process is used as for the lower frequency range,
except that average measurements are performed, rather than QP
measurements.

1.9.2 Conducted Emissions Test Site

Conducted emissions testingwasper f or med on a 106 by 106 g
is bonded to the wall of the 10-meter chamber, using its wall as the vertical

coupling plane. Line impedance stabilization networks (LISNs) was inserted in

series with both the UUT and the support equipment. The LISNs used were

st andar dpubLOISNgwhiBhCcomplied with the requirements of CISPR 16.

These LISNs are calibrated annually for both complex impedance and insertion

loss. Measurement equipment used was a spectrum analyzer with a QP

adapter. In addition, a transient limiter and a high-pass filter are used to protect

the front-end of the receiver from transients and low-frequency noise,

respectively.

1.9.3 Measurement Uncertainty

The measurement uncertainty for NHR®&s emis
requirements defined in CISPR 16. The com
measurement uncertainty are contained in an NTS memo, which is available

upon request. However, a summary of NTS6s
in Table 1-2.

Table 1-2: Measurement Uncertainty

Test Requirement Actual
Conducted Emissions 3.60 dB 3.04 dB
Radiated Emissions i Horizontal Polarity 5.20dB 4.67 dB
Radiated Emissions i Vertical Polarity 5.20 dB 5.01 dB
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1.10 TEST APPARATUS

1.11

1.12

The instrumentation used in the performance of these tests is periodically
calibrated and standardized within manufacturer's rated accuracies and are
traceable to the National Institute of Standards and Technology. The calibration
procedures and practices are in accordance with ISO 17025:2005. Certification
of calibration is on file subject to inspection by authorized personnel.

SOURCE INSPECTION

NTS QA

PURCHASE ORDER NUMBER

2019-011
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Table 2-1: Summary of Test Results

Test Specification Test Dates Results
Radiated Emissions CFR Title 47, FCC Part 15 | 15-24 July 2019 Complies
Conducted Emissions CFR Title 47, FCC Part 15 | 16-24 July 2019 Complies

10
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3.0 RADIATED EMISSIONS TEST
3.1 REFERENCES
CFR Title 47, FCC Part 15
3.2 SERIAL NUMBERS
Table 3-1: Serial Numbers
A17C002919,
AK76022990A0,
PY3JN2000184
041902577
3.3 TEST PROCEDURE
The UUT was set up for Radiated Emissions Testing in accordance with CFR
Title 47, FCC Parts 15 and tested to Class B limits specified in CFR Title 47,
FCC Parts 15.107 and 15.109. The UUT was set up as specified in ANSI C63.4:
2014.
Radiated electric field emissions were measured on the UUT over the frequency
range from 30 MHz to 1 GHz. The UUT was powered by 120 VAC/60 Hz,
configured in its fprinting ballotsdmode, and exercised continually during testing.
Cables were oriented such that the maximum emission was achieved and quasi-
peak detection was performed on all signals (minimum of six) used in the final
data table.
3.4 SPECIAL CONFIGURATIONS
N/A
3.5 TEST RESULTS
Radiated Emissions Test Data is presented in Appendix A.
Configuration Test Input Voltage Test Margin | Frequency
Result dB MHz
1 120 VAC / 60 Hz Complies 0.73 666.676
2 120 VAC / 60 Hz Complies 3.88 231.729

11
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40 CONDUCTED EMISSIONS TEST

41 REFERENCES

CFR Title 47, FCC Part 15

4.2 SERIAL NUMBERS

Table 4-1: Serial Numbers

A17C002919,
AK76022990A0,
PY3JN2000184
041902577

4.3 TEST PROCEDURE

The UUT was set up for Radiated Emissions Testing in accordance with CFR
Title 47, FCC Parts 15 and tested to Class B limits specified in CFR Title 47,
FCC Parts 15.107 and 15.109. The UUT was set up as specified in ANSI C63.4:
2014.

Conducted emissions were measured on the AC power input of the UUT over the

frequency range from 150 kHz to 30 MHz. With the UUT configured in its

fprinting ballotsomode, testing was performed with UUT powered from 120

VAC/60 Hz. The input power to the UUT was runthrougha st andard 50 q/ '
line impedance stabilization network (LISN) which complied with the

requirements of CISPR 16. Emissions were compared to both quasi-peak (QP)

and average limits, with QP detection and averaging performed on the six

highest signals.

4.4  SPECIAL CONFIGURATIONS

N/A

45 TEST RESULTS

Conducted Emissions Test Data is presented in Appendix B.

Configuration Test Input Voltage Test Margin | Frequency
Result dB MHz
1 120 VAC /60 Hz Complies 8.03 15.663
2 120 VAC / 60 Hz Complies 8.59 0.584

12
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Configuration 1:

Radiated Emissions, FCC Part 15

Customer Representative Stephen Han

PR10076311-RE.doc

Manufacturer: Clear Ballot Group (manufacturer) Pro V&'
(client)

Project Number: PR100763

Test Area: 10m2

Model: ELO E(AIO Desktop), B432(Oki printer) SIN:  A17C002919,AK760
PY3JN2000184 (CyberPowe$) 22990A0,
PY3JN2000184
Standard Referencec FCC Part 15 Date: July 15, 2019

Temperature: 2 6 e C Humidity: 47% Pressure: 839mb

Input Voltage: 120Vac/60Hz

Configuration of Unit: Printing ballots

Test Engineer: Kevin Johnson

FR0100

Type | Frequency Level Transducer | Gain/Loss Final Azm(deg)/Pol/Hgt(m) Margin: FCC Class B QP (dB)
(MHz) (dBuv) (dB/m) (dB) (dBuV/m)

QP 30.361 25.6 25.1 -29.7 21.0 211/V-Pole/3.83 8.53

QP 60.054 39.9 11.7 -29.2 224 85/V-Pole/240 7.17

QP 72.039 40.9 12.3 -28.9 24.2 66/V-Pole/1.80 5.31

QP 84.222 34.2 11.7 -28.7 17.2 252/V-Pole/2.09 12.36

QP 96.001 34.2 13.3 -28.5 19.0 82/V-Pole/1.41 14.05

QP 528.000 36.0 22.2 -27.8 30.4 137/V-Pole/2.50 5.13

QP 624.997 34.8 23.5 -27.6 30.7 358/V-Pole/1.91 4.85

QP 666.676 38.2 24.1 -27.5 34.8 184/V-Pole/2.00 0.73

The highest emission measured was at 666.676 MHz, which was 0.73 dB below the limit.

ATypeo refers to the type of measurement perf e

requirements of the particular standard:

A PK = Peak Measurement: RBW is 120kHz, VBW is 3 MHz

A QP = Quasi-Peak Measurement: RBW is 120kHz, VBW is 3 MHz, and QP Detection is ENABLED
A AV = Video Average Measurement: RBW is 1 MHz, VBW is 10 Hz

The Afidalhd tFrS@ngemi ssions | evel is attained by
Antenna factor (AF), and cable factor (CF) minus the amplifier gain (AG). FS = RA + AF + CF i AG .Final
measurements are made with the Azimuth, Polarity, Height, and EUT Cables positioned for maximum
radiation. If applicable, cables positions are noted in the test log. (Sample Calculation: 49.6 dBuV + 11.4
dB/m 1 28.8 dB (CF/AG) = 32.2 dBuV/m. Important Note: This is a sample calculation only for the
purpose of demonstration, and does not reflect data in this report.)

The fAAzm/ Pol / Hgt otabie azimuth, she antenna golarityt amd tme antenna height where
the maximum emissions level was measured.

The AMargind is with ref er esitigeenuniber indicates thatrthie £maissionn
measurement is below the limit. A negative number indicates that the emission measurement exceeds
the limit.

The PRESCAN is a peak measurement and is performed with the RBW set to 120 kHz, VBW set to 3
MHz (30 MHz to 1 GHz), and the RBW set to 1 MHz, VBW set to 100 kHz (> 1 GHz)

14
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Radiated Emissions, FCC Part 15

Manufacturer: Clear Ballot Group (manufacturer) Pro V&'

(client)

Customer Representative Stephen Han

Test Area:

Model ELO E(AIO Desktop), B432(Oki
PY3JN2000184 (CyberPower UPS)

printer)

Standard Referencec FCC Part 15

Date:

PR10076311-RE.doc

Project Number:

PR100763

10m2

A17C002919,AK760
22990A0,
PY3JN2000184

July 15, 2019

FR0100

Project: PRO100763 Test Number: 3 Date: 07-15-2019
Clear Ballot Group: , Model#:See below |, Serial#: see below

Power: 120Vac/60Hz

Notes: ELO E-Series: A17C002919, B432dn:AK8901640960

Cyberpower: PY3JN2000184

Distance

Figure Al: Radiated Emissions Prescan, 30MHz to 1000NPdak Measurements at 10m

15
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Radiated Emissions, FCC Part 15

Manufacturer: Clear Ballot Group (manufacturer) Pro V&' Project Number:

(client)
Customer Representative Stephen Han Test Area:
Model: ELO E(AIO Desktop), B432(Oki printer) S/N:

PY3JN2000184 (CyberPower UPS)

Standard Referencec FCC Part 15 Date:

PR100763

10m2

A17C002919,AK760
22990A0,
PY3JN2000184

July 15, 2019

FR0100

T TIIT e
RR -t :Nw: . /”:g”":fg'z +++
+ ++‘ \»q.v «NTS -+++

Figure A2: Radiated Emissions Test Se'ltu-Ert Side
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Radiated Emissions, FCC Part 15

Manufacturer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2

Model: ELO E(AIO Desktop), B432(Oki printer) SIN:  Al17C002919,AK760

PY3JN2000184 (CyberPower UPS) 22990A0,

PY3JN2000184
Standard Referencec FCC Part 15 Date: July 15, 2019

PR100763L1-RE.doc FR0100

rerrrre++

Figure A3: Radiated Emissions Test SetUpight Side
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Radiated Emissions, FCC Part 15

Manufacturer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2
Model: ELO E(AIO Desktop), B432(Oki printer) SIN:  Al17C002919,AK760
PY3JN2000184 (CyberPower UPS) 22990A0,
PY3JN2000184
Standard Referencec FCC Part 15 Date: July 15, 2019

PR10076311-RE.doc FR0100

]

Figure A4: Radiated Emissions Test Setuack Side
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Radiated Emissions, FCC Part 15

Manufacturer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2

Model: ELO E(AIO Desktop), B432(Oki printer) SIN:  Al17C002919,AK760

PY3JN2000184 (CyberPower UPS) 22990A0,

PY3JN2000184
Standard Referencec FCC Part 15 Date: July 15, 2019

PR100763L1-RE.doc FR0100

19
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Radiated Emissions, CISPR / EN 55011
Manufacturer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2
Model: ELO E(AIO Desktop), B432(Oki printer) SIN:  A17C002919,AK760
PY3JN200084 (CyberPower UPS) 22990A0,
PY3JN2000184
Standard Referencec FCC Part 15 Date: July 15, 2019
PR100763L1-RE.doc FR0100
Test Equipment List
ID Manufacturer Model # Serial # Description Cal Date Cal Due
Number
1220 Mini-Circuits ZKL-2 NA Preamp, 10 2000 MHz, 30 dB | 11/18/2018| 11/18/2019
1223 Hewlett 85650A 3303A01859 QuasiPeak Adaptor 09/14/2018| 09/14/2019
Packard
1232 Sunol Sciences JB1 A0716052 Bilog Antenna, 30 MHz to 2.0 | 09/11/2018| 09/11/2019
GHz
1335 Hewlett 85662A 2542A10937 Spectrum Analyzer Display | 09/14/2018| 09/14/2019
Packard
1336 Hewlett 8566B 2532A02062 Spectrum Analyzer RF Section| 09/14/2018| 09/14/2019
Packard
1338 Hewlett 85685A 3506A01551 RF Preselector 09/14/2018| 09/14/2019
Packard
1396 CIR 10mChamber 002 10m Chamber with 4m turntable 03/29/2018| 03/29/2020
Enterprises #2
1410 Sunol Sciences SC110v 0216111 System Controller 10meter #2 NA NA
1492 Fluke 87/5 23350032 True RMS Multimeter 05/09/2019| 05/09/2020
Multimeter
1500 Pacific Power 3060 0871_08097 | 62KVA-175 AMP, Frequency 47 NA NA
Source MS/M93235 500Hz, Power Supply
1592 EMCI CEAS V4.1.2 Commercial Emissions NA NA
Automation Software 10M # 2

20
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Configuration 2:

Radiated Emissions, FCC Part 15

Manufacturer: Clear Ballot Group (manufacturer) V&V Project Number: PR100763

(client)
Customer Representative Stephen Han Test Area: 10m2
Model: ClearCast Model D SIN: 041902577
Standard Referencec FCC Part 15 Date: July 24, 2019

Pressure: 842 mb

Temperature: 75 C Humidity: 54%

Input Voltage: 120Vac/60Hz
Configuration of Unit: Printing ballots

Test Engineer: Mike Tidquist

PR100763L1-RE.doc FRO100
Type | Frequency Level Transducer | Gain/Loss Final Azm(deg)/Pol/Hgt(m) Margin: FCC Class B QP (dB)
(MHz) (dBuV) (dB/m) (dB) (dBuV/m)

QP 30.575 28.2 25.0 -29.7 23.4 138/V-Pole/3.62 6.12

QP 38.442 335 19.3 -29.7 23.2 300/H-Pole/3.98 6.38

QP 133.250 39.4 18.1 -28.7 28.7 340/V-Pole/4.00 4.30

QP 231.729 44.6 154 -28.3 31.7 296/V-Pole/1.00 3.88

QP 382.811 37.2 19.3 -28.2 28.3 168/V-Pole/3.07 7.20

QP 700.346 25.4 24.5 -27.3 22.6 200/V-Pole/1.00 12.93

QP 882.921 25.1 26.4 -27.2 24.2 44/H-Pole/1.01 11.29

QP 993.318 24.8 27.6 -27.3 25.1 225/V-Pole/1.01 18.35

The highest emission measured was at 231.729 MHz, which was 3.88 dB below the limit.

ATypeo refers to the measur ement perfo

requirements of the particular standard:

A PK = Peak Measurement: RBW is 120kHz, VBW is 3 MHz

A QP = Quasi-Peak Measurement: RBW is 120kHz, VBW is 3 MHz, and QP Detection is ENABLED
A AV = Video Average Measurement: RBW is 1 MHz, VBW is 10 Hz

The Afield strengthd (FS) emissions | evel i s a
Antenna factor (AF), and cable factor (CF) minus the amplifier gain (AG). FS = RA + AF + CF i AG .Final
measurements are made with the Azimuth, Polarity, Height, and EUT Cables positioned for maximum
radiation. If applicable, cables positions are noted in the test log. (Sample Calculation: 49.6 dBuV + 11.4
dB/m 1 28.8 dB (CF/AG) = 32.2 dBuV/m. Important Note: This is a sample calculation only for the
purpose of demonstration, and does not reflect data in this report.)

The fAAzm/ Pol / Hgt otabie azimuth, the antenna polarityf amd tme antenna height where
the maximum emissions level was measured.

type of

The AMargind is with reference to the emission
measurement is below the limit. A negative number indicates that the emission measurement exceeds
the limit.

The PRESCAN is a peak measurement and is performed with the RBW set to 120 kHz, VBW set to 3
MHz (30 MHz to 1 GHz), and the RBW set to 1 MHz, VBW set to 100 kHz (> 1 GHz)

21
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Radiated Emissions, FCC Part 15

Manufactrer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763

(client)

Customer Representative Stephen Han

Test Area: 10m2

Model: ClearCast Model D

S/N: 041902577

Standard Referencec FCC Part 15

Date: July 24, 2019

PR10076311-RE.doc

FR0100

Project: PR100763 Test Number: 5  Date: 07-24-2019

Distance

Figure Al: Radiated Emissions Prescan, 30MHz to 1000MHz, Peak Measurements at 1
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Radiated Emissions, FCC Part 15

Manufactrer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2
Model: ClearCast Model D SIN: 041902577
Standard Referencec FCC Part 15 Date: July 24, 2019

PR10076311-RE.doc FR0100

"TT T

V’TTTYTTT“T

IR 2 2 2

»'*ub
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Figure A2: Radiated Emissions Test SetuUgront Side
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Radiated Emissions, FCC Part 15

Manufactrer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2
Model: ClearCast Model D SIN: 041902577
Standard Referencec FCC Part 15 Date: July 24, 2019
PR100763L1-RE.doc FR0100

T YTV VvV VvV Tr

Figure A3: Radiated Emissions Test Setupight Side
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Radiated Emissions, FCC Part 15

Manufactrer: Clear Ballot Group (manufacturer) Pro V&' Project Number: PR100763
(client)
Customer Representative Stephen Han Test Area: 10m2
Model: ClearCast Model D S/IN: 041902577
Standard Referencec FCC Part 15 Date: July 24, 2019
PR100763L1-RE.doc FR0100

Figure A4: Radiated Emissions T&sttupi Back Side
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