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091213

Order Number: F2LQ5823 Client: Steris Corporatio n
Model: VHP X10

ADMINISTRATIVE INFORMATION

Measurement Location:
F2 Labs in Middlefield, Ohio. Site description and attenuation data are on file with the
FCC's Sampling and Measurement Branch at the FCC Laboratory in Columbia, MD.

Measurement Procedure:

All measurements were performed according to the 2003 version of ANSI C63.4 and
recommended FCC procedure of measurement of DTS operating under Section 15.225.
A list of the measurement equipment can be found in Section 6.

Uncertainty Budget:
Radiated Emissions
» Combined Uncertainty (+ or -) 2.67 dB
* Expanded Uncertainty (+ or -) 5.35 dB

Conducted Emissions
* Combined Uncertainty (+ or -) 1.88 dB
* Expanded Uncertainty (+ or -) 3.75 dB

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

Document History

Document Number Description Issue Date AppIrB(;/ved
F2LQ5823-02E First Issue Nov. 22, 2013 W. Fuster
F2LQ5823-02E Rev. 1 Revision of FCC ID Jan. 21, 2014 W. Fuster

Update of section 1.3;
addition of findings in
section 8.1; replacement
of frequency stability
F2LQ5823-02E Rev. 2 plots in section 8.2; Feb. 12, 2014 W. Fuster
addition of occupied
bandwidth data and
additional radiated spurs

data.
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ES Order Number: F2LQ5823 Client: Steris Corporatio n
raes Model: VHP X10

2 SUMMARY OF TEST RESULTS

Test Name Standard(s) Results
Operation Within the Band .
13.110-14.010 MHz FCC Part 15 Subpart C 15.225(a)(b)(c)(d) Complies
AC Mgns. C.onducted FCC Part 15 Subpart C 15.207 Complies
missions
Radiated Emissions FCC Part 15 Subpart C 15.209 Com plies
Frequency Stability FCC Part 15 Subpart C 15.225(¢e) Complies
Occupied Bandwidth FCC Part 15 Subpart C 15.215(c) Complies

Modifications Made to the Equipment

None
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091213

Order Number: F2LQ5823 Client: Steris Corporatio n
Model: VHP X10

ENGINEERING STATEMENT

This report has been prepared on behalf of Steris Corporation to provide documentation
for the testing described herein. This equipment has been tested and found to comply
with Part 15.225 of the FCC Rules using ANSI C63.4 2003 and Part 15 standards. The
test results found in this test report relate only to the items tested.

EUT INFORMATION AND DATA

Equipment Under Test:

Product: Biodecontamination System
Model: VHP X10

Serial No.: None Specified

FCC ID: 2ABQIVHPX10

Trade Name:
Steris Corporation

Power Supply:
230VAC, 60Hz

Applicable Rules:
CFR 47, Part 15.225, subpart C

Equipment Category:
RFID

Antenna:
Internal Chip antenna

Accessories:
N/A

Test Item Condition:
The equipment to be tested was received in good condition.

Testing Algorithm:

The EUT was configured to constantly scan a passive tag internal to the EUT. For
radiated emissions tests, a semi-anechoic chamber and an OATS were used. For the
conducted emissions test on the AC Mains power cord, a CISPR 16 approved LISN set
was used. The highest emissions were recorded in the data tables.
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5 LIST OF MEASUREMENT INSTRUMENTATION

Client: Steris Corporatio n

Model: VHP X10

Equibment Tvoe Asset Calibration
quip yp Number Manufacturer Model Serial Number Due Date
Shield Room 0175 Ray Proof N/A 11645 Oct. 28, 2014
Temp/Hum. CL137 Extech RH520 CH16992 Apr. 17, 2014
Recorder
OATS-3m CL017 Compliance Labs N/A 001 Dec. 13, 2014
Spectrum Analyzer CL147 Agilent E7402A MY45101241 Oct. 24, 2014
Spectrum Analyzer CL138 Agilent Technologies E4407B US41192779 Oct. 29, 2014
Receiver CL151 Rohde & Schwarz ESU40 100319 Oct. 30, 2014
Antenna 1-Chamber 0142 ETS/EMCO 3142B 9811-1330 Verified
Antenna 2-OATS 0105 Sunol Sciences JB1 Al101101 May 7, 2015
Pre-Amplifier 0139 Hewlett Packard 83006A 3104A00500 Feb. 20, 2014
Active 18" Loop CLO082 A.H. Systems, Inc. SAS-562B 241 Sept. 6, 2014
Antenna
LISN 1 0149 Solar 8028-50-15-24 1130 Oct. 18, 2016
LISN 2 0147 Solar 8028'3&'25'24' 1128 Oct. 28, 2016
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Report Number: F2LQ5823-02E Rev. 2 Page 6 of 24 Issue Date: Feb. 12, 2014




=

Lass!

6.1

6.2

091213

Order Number: F2LQ5823 Client: Steris Corporatio n
Model: VHP X10

FCC PART 15.225(a)(b)(c)(d) — Operation Within th e band 13.110-14.010 MHz

Requirements

(a) The field strength of any emissions within the band 13.553-13.567 MHz shall not
exceed 15,848 microvolts/meter at 30 meters. (b) Within the bands 13.410-13.553 MHz
and 13.567-13.710 MHz, the field strength of any emissions shall not exceed 334
microvolts/meter at 30 meters. (c) Within the bands 13.110-13.410 MHz and 13.710-
14.010 MHz the field strength of any emissions shall not exceed 106 microvolts/meter at
30 meters. (d) The field strength of any emissions appearing outside of the 13.110-
14.010 MHz band shall not exceed the general radiated emission limits in 815.209.

Test Procedure

The EUT was tested at a distance of 1 meter. The emissions were maximized by
rotating the table and raising/lowering the antenna mounted on a 4 meter mast. Cable
and peripheral positions were also varied to produce maximum emissions. Both
horizontal and vertical polarities were measured. The output of the antenna was
connected to the input of the receiver and emissions were measured in the range 9 kHz
to 1 GHz. The values up to 1 GHz with a resolution bandwidth of 1, 9, and 120 kHz are
guasi-peak readings made at 1 meter. The raw measurements were corrected to allow
for antenna factor and cable loss.
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6.3 Test Data

- g Order Number: F2LQ5823

Client: Steris Corporatio n
Model: VHP X10

Test Date: Nov. 7-11, 2013 Test Engineer: K. Littell
- : 5
Standards: | CFR 47 Part 15.225 & 15.209  |-A lemperature: 20.4°C
Relative Humidity: 47%

Results: No emissions were measurable over the ambient at 3m on a calibrated OATS and no
emissions were measurable over the noise floor at 1m in a shielded chamber.

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

120.0
110.0
100.0

90.0

Analyzer Details. RBW: 1kHz, VBW: 3kHz, Sweep: Pea k Hold
Notes: RE Scan, EUT Operating, 230V 60Hz.
Standard: FCC CFR 47 Part 15.225

80.0
70.0
60.0
50.0

Amplitude

40.0
30.0
20.0
10.0

0
9.0K 23.1K 37.2K

C:\Documents and Settings\f2labs\Desktop\Clients\St
07:42:55 AM, Monday, November 11, 2013

51.3K 65.4K

eris\RE_Grab Trace.TIL

79.5K
Frequency

93.6K 107.7K 121.8K 1359 K

EUT: Biodecontamination System

150.0K

Customer: F2LQ05823

Company: Steris

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

120.0
110.0
100.0
90.0
80.0
70.0
60.0
50.0

Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Pe ak Hold
Notes: RE Scan, EUT Operating, 230V 60Hz.
Standard: FCC CFR 47 Part 15.225

40.0
30.0
20.0
10.0
0
-10.0

-20.0
150.0K

Amplitude

1.4M 2.7M

C:\Documents and Settings\f2labs\Desktop\Clients\St
07:44:56 AM, Monday, November 11, 2013

4.0M 5.3M

eris\RE_Grab Trace.TIL

6.6M
Frequency

7.9M 9.1M 10.4M 11.7M

EUT: Biodecontamination System

13.0M

Customer: F2LQ05823

Company: Steris
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Client: Steris Corporatio n
Model: VHP X10

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Pe ak Hold
Notes: RE Scan, EUT Operating, 230V 60Hz.
Standard: FCC CFR 47 Part 15.225

Amplitude

13.1M 13.2mM

C:\Documents and Settings\f2labs\Desktop\Clients\St
03:28:42 PM, Wednesday, November 20, 2013

13.8M 14.0M 14.1M 14.2M
EUT: Biodecontamination System
Customer: F2LQ05823

Company: Steris

13.6M 13.7M

Frequency

13.4M 13.5M

eris\RE_Grab Trace.TIL

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Pe ak Hold
Notes: RE Scan, EUT Operating, 230V 60Hz.
Standard: FCC CFR 47 Part 15.225

Amplitude

15.8M 17.4M

26.8M 28.4M 30.0M

25.3M
EUT: Biodecontamination System

18.9M 20.5M 22.1M 23.7M

Frequency
C:\Documents and Settings\f2labs\Desktop\Clients\St  eris\RE_Grab Trace.TIL Customer: F2LQ05823
08:36:55 AM, Monday, November 11, 2013 Company: Steris
091213
Report Number: F2LQ5823-02E Rev. 2 Page 9 of 24 Issue Date: Feb. 12, 2014




-

E%

Eg Order Number: F2LQ5823

Client: Steris Corporatio n
Model: VHP X10

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

80.0
70.04
60.0

50.0

Analyzer Details. RBW: 120kHz, VBW: 300kHz, Sweep: Peak Hold
Notes: RE Prescan,Vert; EUT Operating, 230V 60Hz.
Standard: FCC CFR 47 Part 15

40.0

Amplitude

30.0M 57.0M

C:\tile\Tile Test Programs\RE_Grab Trace.TIL
02:03:48 PM, Thursday, November 07, 2013

165.0M 192.0M 219.0M 246.0M 273.0M 300.0M
Frequency EUT: Biodecontamination System

Customer: F2LQ05823

Company: Steris

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

80.07
70.04
60.0

50.0

Analyzer Details. RBW: 120kHz, VBW: 300kHz, Sweep: Peak Hold
Notes: RE Prescan, Horz; EUT Operating, 230V 60Hz.
Standard: FCC CFR 47 Part 15

40.0

Amplitude

30.0M 57.0M

C:\tile\Tile Test Programs\RE_Grab Trace.TIL
01:54:33 PM, Thursday, November 07, 2013

165.0M 192.0M 219.0M 246.0M 273.0M 300.0M
Frequency EUT: Biodecontamination System

Customer: F2LQ05823

Company: Steris
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Order Number: F2LQ5823

Client: Steris Corporatio

Model: VHP X10

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Pe ak Hold
Notes: RE Scan, EUT Operating, 230V 60Hz.

1100
100.0F
90.0F
80.0F
70.0¥
60.0F
§ 50.0F
g 40.0-§—
< z00%
200F
100F
of
-10.0F
200F
13.510M 13.520M 13.530M 13.540M 13.550M 13.560M 13.570M 13.580M 13.590M 13.600M 13.610M
Frequency EUT: Biodecontamination System
Customer: F2LQ05823
Company: Steris
Frequenc uasiPeak Limit Bandwidth . Corr. .
(Ic\l/le) Y Q(dBuV/m) (dBuV/m) (kHz) RN (dB) N
13.550000 18.2 104.0 9.000 - 3.1 -85.8
13.560000 20.3 104.0 9.000 - 3.1 -83.7
13.565000 19.4 104.0 9.000 - 3.1 -84.6
32.520000 33.1 40.0 120.000 \% 20.0 -6.9
44.100000 26.5 40.0 120.000 H 11.3 -13.5
79.620000 33.7 40.0 120.000 \% 9.3 -6.3
83.820000 29.5 40.0 120.000 \% 8.9 -10.5
84.010000 21.8 40.0 120.000 H 8.9 -18.2
92.830000 26.0 43.5 120.000 H 9.9 -17.5
230.260000 18.9 46.5 120.000 \% 11.8 -27.6
257.170000 20.3 46.5 120.000 V 12.9 -26.2
271.150000 28.2 46.5 120.000 \% 14.6 -18.3
284.710000 25.3 46.5 120.000 \% 14.8 -21.2
298.310000 22.8 46.5 120.000 \% 14.6 -23.7
298.750000 23.5 46.5 120.000 H 14.5 -23.0
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ms Order Number: F2LQ5823 Client: Steris Corporatio n
E—} Model: VHP X10

Lass!

7 FCC PART 15.207 — AC MAINS CONDUCTED EMISSIONS

7.1  Test Procedure

The EUT was placed on a 1.0 x 1.5 meter non-conductive table, 0.8 meter above a
horizontal ground plane and 0.4 meter from a vertical ground plane. Power was
provided to the EUT through a LISN bonded to a 3 x 2 meter ground plane. The LISN
and peripherals were supplied power through a filtered AC power source. The output of
the LISN was connected to the input of the receiver via a transient limiter, and
emissions in the range 150 kHz to 30 MHz were measured. The measurements were
recorded using the quasi-peak and average detectors as directed by the standard, and
the resolution bandwidth during testing was 9 kHz. The raw measurements were
corrected to allow for attenuation from the LISN, transient limiter and cables.
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7.2 Test Data

S Order Number: F2LQ5823

Client: Steris Corporatio n
Model: VHP X10

Test Date: Nov. 15, 2013 Test Engineer: K. Littell
Air Temperature: 21.2°C
Standards: CFR 47 Part 15.207 : —
Relative Humidity: 47%
Line 1
Analyzer Details. RBW: 9 kHz, VBW: 30kHz, Sweep: P eak Hold Line 1 PR R P

Notes: CE AC mains, EUT Operating, 230V 60Hz;
Standard: FCC CFR 47 Part 15.107, Class A

90.0
80.0

70.0

60.0

50.0

40.0

Amplitude dBuVvV

30.0

20.0

10.0

L1

[+

- CISPR Class A Avg
L1PK_Margin
L1_Corrected

O
100.0K

C:\tile\Tile Test Programs\New CE Sweep.TIL
09:27:16 AM, Friday, November 15, 2013

t
1.0M

+——
10.0M

Frequency MHz

EUT: Biodecomntamination System

Customer: F2LQ5823

Company: Steris

—
100.0M

Top Discrete Measurements

Frequency Level Adjustment | Results Limit Margin

No. |Conductor (MH2) Detector (dBLV) (dB) @BwY) | (@Buv) (dB)
1 Line 1 0.160375 Quasi-Peak 35.48 11.0 46.48 79.00 -32.5
Average 19.14 11.0 30.14 66.00 -35.9

5 Line 1 0.186 Quasi-Peak 34.62 11.0 45.62 79.00 -33.4
Average 18.91 11.0 29.91 66.00 -36.1

3 Line 1 0.202994 Quasi-Peak 32.77 11.0 43.77 79.00 -35.2
Average 16.12 11.0 27.12 66.00 -38.9

a Line 1 0.245869 Quasi-Peak 30.49 11.0 41.49 79.00 -37.5
Average 14.66 11.0 25.66 66.00 -40.3

5 Line 1 0.284369 Quasi-Peak 28.31 11.0 39.31 79.0 -39.7
Average 12.79 11.0 23.79 66.0 -42.2

6 Line 1 0.347 Quasi-Peak 25.11 11.0 36.11 79.0 -42.9
Average 10.46 11.0 21.46 66.0 -44.5

7 Line 1 5 6875 Quasi-Peak 27.06 11.0 38.06 73.0 -34.9
Average 18.94 11.0 29.94 60.0 -30.1

8 Line 1 13.56 Quasi-Peak 28.81 11.0 39.81 73.0 -33.2
Average 22.73 11.0 33.73 60.0 -26.3
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S Order Number: F2LQ5823 Client: Steris Corporatio n
==} Model: VHP X10

@_

Line 2
) — Average Limit
Analyzer Details. RBW: 9 kHz, VBW: 30kHz, Sweep: P eak Hold Line 2 — P Limit
Notes: CE AC mains, EUT Operating, 230V 60Hz; +  Points of Interest
Standard: FCC CFR 47 Part 15.107, Class A L2 — Corrected Trace
F
90.0
80.0 e L
70.0 )
> 600 W*—f—f—f—f—f—f—f—f—f—f
=
o
o 500
°
2
S 400
£
<
30.0
20.0
10.0
0 1 n n n ! —
t + + +———+—+—+—+ + + +———+—+—+—+— +—+——
100.0K 1.0M 10.0M 100.0M
Frequency MHz EUT: Biodecomntamination System
C:\tile\Tile Test Programs\New CE Sweep.TIL Customer: F2LQ5823
09:28:42 AM, Friday, November 15, 2013 Company: Steris

Top Discrete Measurements
Frequency Level Adjustment | Results Limit Margin
No. | Conductor (MHZ) Detector (dBLV) (dB) @BwY) | @Buv) (dB)

1 Line 2 0.160375 Quasi-Peak 37.14 11.0 48.14 79.00 -30.9
Average 21.9 11.0 32.90 66.00 -33.1

> Line 2 0.186 Quasi-Peak 35.98 11.0 46.98 79.00 -32.0
Average 19.16 11.0 30.16 66.00 -35.8

3 Line 2 0.202994 Quasi-Peak 35.1 11.0 46.10 79.00 -32.9
Average 18.46 11.0 29.46 66.00 -36.5

a Line 2 0247125 Quasi-Peak 32.77 11.0 43.77 79.00 -35.2
Average 18.31 11.0 29.31 66.00 -36.7

5 Line 2 0.29325 Quasi-Peak 30.45 11.0 41.45 79.0 -37.6
Average 17.58 11.0 28.58 66.0 -37.4

6 Line 2 0.330 Quasi-Peak 27.11 11.0 38.11 79.0 -40.9
Average 14.79 11.0 25.79 66.0 -40.2

7 Line 2 6.175 Quasi-Peak 25.31 11.0 36.31 73.0 -36.7
Average 20.76 11.0 31.76 60.0 -28.2

8 Line 2 13.56 Quasi-Peak 29.14 11.0 40.14 73.0 -32.9
Average 23.66 11.0 34.66 60.0 -25.3
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ms Order Number: F2LQ5823 Client: Steris Corporatio n
E—} Model: VHP X10

Lass!

8 FCC PART 15.225(e) — Frequency Stability

8.1 Requirements
The frequency tolerance of the carrier signal shall be maintained within £0.01% of the
operating frequency over a temperature variation of —20°C to +50 °C at normal supply
voltage, and for a variation in the primary supply voltage from 85% to 115% of the rated
supply voltage at a temperature of 20°C. For battery-operated equipment, the
equipment tests shall be performed using a new battery.

Findings:

There was no signal present at 3 meters, so the antenna was moved in to 1 meter and
still no signal was present. A near field probe was used and placed inside the EUT in
order to get a signal to perform this test.
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Laes ! Model: VHP X10

8.2 Test Data

-20°C

5 Agilent Span
Ref 20 dBm #Atten @ dB 17 dBn Spaﬂl
200000000 MHz
SpanZoow
Span FuHSpaW

2.000000000@ MHz

ZernSpaq
- Last Span
A e o "rll"".,. .IIL s |,I,.'\r A I'I - 'F i, ||'-J WL i " i II""'-"'-. -"""'-;:;:IJ.||"-""‘I.1'|‘..4""'-.,hll‘.'-—'u"-"p, I,',.."q. y g |
Zone»
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ES Order Number: F2LQ5823 Client: Steris Corporatio n
Laes ! Model: VHP X10

+50°C

------ i Agilent Span
FH -28 dBm #Htten B dB Span
2 BRARBRGE MHz
Span Zoom
Full Span
Span -
2.000000000 MHz
Zero Span
Last Span
H|:|_.I|'|,r-‘II"'"I"....'1I‘MLJJL"IIF.I"F-:' 4||-"|'r 'vul."i]r r| L J M ,l""l' ." by ||I | Jﬂl,l- |"'I'L.- r"—‘i ol |,.,, .II"‘\- ‘..i,.. |"'"'r N .
Zone»

#UE:H :l |'H:
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ES Order Number: F2LQ5823 Client: Steris Corporatio n
Laes ! Model: VHP X10

85% Supply Voltage at +20 °C

Span

#fitten 0 dB Span

oBR.0aaaae kHz

Span Zoom

Full $pan

Span
500.0000000 kHz

Zero Span

i

Last Span

iy |||‘|| | ‘|| |'I fl .Jl

Wb
|.|F“|,Ir1“' ”ﬁl‘l,.. II|.-| ,|\.| A

"hil‘qb

F' H Il.I|||"‘Ilﬁ‘rih.uwllpll_ ]i|u||‘|L1 'I".l .u*.'."'llJH' J|i|'I,I.'l...'l"'-,t.‘r|.l|l,“.__,;;..'| i Ir" s I'-|
'

Zoner

#\JBM 3 kHz
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ES Order Number: F2LQ5823 Client: Steris Corporatio n
E—} Model: VHP X10

LaBs!

115% Supply Voltage at +20 °C

= Agilent : Span
f —28 dBm #Atten @ dB Span
SHAAAGAGA kHz
Span Zoom
Full Span
Span °
500.0000000 kHz
? Zero Span
_ : | Last Span
& """""‘"I"JF'lh~1ll1l-"""'"""'Nlh"ll..,.-,__a'l.-"'"-""‘\"""""I'.-.1r""-"I'l"".'.-""-.-l'l-....-"..-""'\-.a""l"lll"‘ﬂfb ',"'JI"""'"\'|I_.-.,III,-,ra'.r‘i'Hf"'"""M‘.hl""‘"--'llil.‘, 'r.-"‘r‘!'u"lll".h..lluI'h‘""""h“'dr'h..-.'. p
Zone»r
BH SUBH 3 kHz Sweep 1.057 pts)

A:\SCREN149.GIF file saved
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Order Number: F2LQ5823 Client: Steris Corporatio n
Model: VHP X10

FCC PART 15.215(C) OCCUPIED BANDWIDTH

Requirements:

Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in 815.217 through 815.257 and in Subpart E of this part, must be
designed to ensure that the 20dB bandwidth of the emission, or whatever bandwidth
may otherwise be specified in the specific rule section under which the equipment
operates, is contained within the frequency band designated in the rule section under
which the equipment is operated.

Test Method:

Due to the extremely low field strength, the noise floor was higher than the emission
from the EUT at all measurement distances including 1 meter and closer; therefore, a
near field probe was used to increase the signal above the noise floor to be able to
record the measurement. It was also necessary to reduce the RBW and Span in order
to properly capture the signal.

# Agilent | Amplitude
|

CH Freq 13.56 MHz Trig Free Y Axis Units
Dccupied Bandwidth _ dBn’

Ref Level -25.00 dBm

Ref Lvl Offst
3.08 dB
#Atten § dB

Corrections»

Ext Amp Gain
er 1. @.88 dB

i z a1 i
. . . Max Mixer Lvl
Occupied Bandwidth Occ BH % Pwr ¢ oo
1.4299 kHz —_—
Transmit Freq Error 14 More
¥ dB Bandwidth { . 2of 3
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