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Section 1 Report summary

Nemko

Section1. Report summary

1.1 Applicant and manufacturer

Company name Stryker Instruments
Address 4100 E. Milham Road
City Kalamazoo
Province/State Ml

Postal/Zip code 49001

Country U.S.A.

1.2 Test specifications

. LP0002-2020-07-15 Low-power Radio-frequency Devices
Clause 4.2 Operation Within the band 13.553MHz~13.567 MHz

1.3  Test methods

ANSI C63.10-2013 American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices

1.4  Statement of compliance

In the configuration tested, the EUT was found compliant.

Testing was completed against all relevant requirements of the test standard. Results obtained indicate that the product under test complies in full with
the requirements tested. The test results relate only to the items tested.

Data presented in this test report is from FCC15.225 Nemko report: Test-Report-2876320 (The rule part at LPO002 for the device (13.56MHz) remains the
same as FCC. The test data would be valid if the device remains the same).

See “Summary of test results” for full details.

1.5 Exclusions

None

1.6 Test report revision history

Revision # Details of changes made to test report
452936-TRFWL Original report issued
452936-R1TRFWL Update applicant/manufacturer and test standard
452936-R2TRFWL Justify the radiation testing using the module; see in section 4.2  Technical judgment
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Section 2: Summary of test results

Nemko

Section 2. Summary of test results

2.1 LP0002, Test results

Part Test description Verdict
§4.2 Operation within the band 13.553 MHz~13.567 MHz Pass
§4.2.1.1 Fundamental emission Pass
§4.2.1.2 Unwanted emission Pass
§4.2.1.3 The frequency tolerance? Pass
§3 General Requirements Pass
§3.2 Antenna requirement Pass
§3.3 AC power line conducted emissions limits Pass
Notes: 1Because the EUT is module for medical equipment used in operating room, the temperature range tested is according to the manufacturer

declared operation range 0°C to 70°C, plus the -20°C and -10°C.

Report reference ID: 452936-R2TRFWL (LP0002) Page 5 of 24



Section 3: Equipment under test (EUT) details

Nemko

Section 3. Equipment under test (EUT) details

3.1 Sample information

Receipt date July 1, 2015
Nemko sample ID number 1

3.2 EUT information

Product name RFID Module of Waste Management System
Model Manifold Receptacle PCBA
Serial number 00703-001-820

3.3 Technical information

Operating band 13.553-13.567 MHz
Operating frequency 13.56 MHz
Modulation type ASK

Occupied bandwidth (99 %) 22 kHz

Power requirements 120VAC, 60Hz
Emission designator Al1D

The EUT uses a unique antenna coupling/ non-detachable antenna to the intentional radiator.
Embedded antenna on PCB.

Antenna information

3.4 Product description and theory of operation

The MR PCB is a RFID Module used in surgical equipment for suction and collect fluid waste and evacuate surgical smoke from a surgical site in an operating
room. The RFID reader is to read RFID tags in manifolds.

3.5 EUT exercise details

RFID reader is set to constant transmit.
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Section 3: Equipment under test (EUT) details

Nemko

3.6 EUT setup diagram

Figure 3.6-1: Radiated Emissions Setup

Figure 3.6-2: AC Powerline Conducted Emissions Setup
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Section 3: Equipment under test (EUT) details

3.7 EUT sub assemblies
Table 3.7-1: EUT sub assemblies
Description Brand name Model/Part number Serial number
RFID Module Stryker MR PCB 00703-001-820
Power Supply Cable Stryker N/A N/A
Neptune 3 Rover Stryker Neptune 3 00703-001-715
Manifold with passive RFID tag Stryker 702-20-1 N/A
Manifold with passive RFID tag Stryker 702-20-1 N/A
Report reference ID: 452936-R2TRFWL (LP0O002) Page 8 of 24



Section 4: Engineering consideration

Nemko

Section 4. Engineering considerations

4.1 Modifications incorporated in the EUT

None

4.2  Technical judgment

Over the air testing performed at the modular level could be considered valid for the final host since it shows the worst-case scenario and by installing the
module in the host it will not increase power or the emissions performance.

Loop antenna is integrated in the PCB and presented data in this report is representative for use in the final host:
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4.3 Deviations from laboratory tests procedures

No deviations were made from laboratory procedures.
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Section 5: Test conditions

Nemko

Section 5. Test conditions

5.1 Atmospheric conditions

Temperature 15-30 °C
Relative humidity 20-75%
Air pressure 860-1060 mbar

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity during the
tests shall be recorded and stated.

5.2  Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present document, the
nominal voltage shall be the declared voltage, or any of the declared voltages +5 %, for which the equipment was designed.
36V DC (Rated Range 17-41V DC)
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Section 6: Measurement uncertainty

C@emko

Section 6. Measurement uncertainty

6.1 Uncertainty of measurement

Measurement uncertainty budgets for the tests are detailed below. Measurement uncertainty calculations assume a coverage factor of K = 2 with 95%
certainty.

Test name Measurement uncertainty, dB
All antenna port measurements/ including OBW 0.55

Conducted spurious emissions 1.13

Radiated spurious emissions 3.78

AC power line conducted emissions 1.38

Supply Voltages 0.05%

Time 2.09%

Table 6.1-1: Measurement uncertainty.

Important note: All testing in this document were done using the maximum radiation pattern from transmitter antenna for covering the worst case in all the
measurements.
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Section 7: Test equipment

Section 7.

Test equipment

Nemko

7.1 Test equipment list

Table 7.1-1: Equipment list

Asset Tag Description Manufacturer | Model | Serial # | Last Cal | Next Cal

529 Antenna, DRWG EMCO 3115 2505 08-Dec-2014 | 08-Dec-2016
1480 Antenna, Bilog Schaffner-Chase |CBL6111C | 2572 18-May-2015 | 18-May-2016
1733 Antenna, Active Loop EMCO 6507 45939 21-Oct-2014 |21-Oct-2015

E1064 Spectrum Analyzer Agilent E4440A US42221762 | 22-Dec-2014 | 22-Dec-2015
E1017 9kHz to 7GHz Spectrum Analyzer | Rohde & Schwarz | FSP7 839337/0022 | 03-Nov-2014 | 03-Nov-2015
4043 True RMS Multimeter Fluke 115 22620350 20-Jan-2015 |20-Jan-2016
1839 Environmental Chamber Tenney T-14 14 VOU \Y/elV]

1917 Power Supply Xantrex XFR-300-4 | 0-300V 0-4A | VOU VOuU

E1019 Two Line V-Network Rohde & Schwarz | ENV216 101045 15-May-2015 | 15-May-2016
E1026 EMI Test Receiver 9kHz to 7GHz | Rohde & Schwarz | ESCI 7 100800 14-Aug-2014 | 14-Aug-2015

Note: NCR - no calibration required, VOU - verify on use

Report reference ID: 452936-R2TRFWL (LP0O002)

Page 12 of 24



Section 8 Testing data
Test name Fundamental Emissions k
Specification LP0002 Nem 0

Section 8. Testing data

8.1 Fundamental Emission

8.1.1 Definitions and limits

LPO002 Section 4.2.1.1
a) Fundamental emission: The field strength of any emissions within this band shall be less than or equal 15848 microvolts/meter at 30 meters.

8.1.2 Test summary

Test date July 1, 2015 Temperature 22°C

Test engineer Feng You Air pressure 1001 mbar
Verdict Pass Relative humidity 55 %

8.1.3 Observations/special notes

FCC and LP0002 limits are identical
The measurements were performed at the distance of 3 m.
A 40 dB “distance correction factor*” was applied to the limit
* 30 m to 3 m distance correction factor calculation (for 13 MHz band):
40 x Log1o (30 m/3 m) = 40 x Logo (1) =40 dB

15848 microvolts/meter at 30 meters = 83.9994 dBuV/m @ 30meters or 123.9994 dBuV/m @ 3meters
Spectrum analyzer settings:

Detector mode Peak
Resolution bandwidth 10 kHz
Video bandwidth 30 kHz
Trace mode Max Hold
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Section 8 Testing data
Test name Fundamental Emissions

Specification LP0002 Nem kO

8.1.4 Test data

Table 8.1-1: Field strength measurements results

Frequency range, . Fa!culated .
MHz Frequency, MHz  Field strength at 3 m, dBuV/m Limitat3 m, Margin, dB
dBuV/m
13.553-13.567 13.56025 42.0 124.00 82
13.410-13.553 13.46725 29.7 90.50 60.8
13.567-13.710 13.622 28.9 90.50 61.6
13.110-13.410 13.2235 29.4 80.50 51.1
13.710-14.010 13.8995 29.8 80.50 50.7
Note: Calculated limit at 3 m = Limit at 30 m + 40 dB
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Figure 8.1-1: Field strength within 13.11-14.010 MHz band
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Section 8 Testing data
Test name Unwanted Emissions
Specification LP0002

8.2 Unwanted emission

Nemko

8.2.1 Definitions and limits

LP0002 Section 4.2.1.2
Unwanted Emissions:

The field strength of unwanted emissions shall not exceed the general radiated emission limits in Section 2.8.

2.8 Additional regulations shall apply except for this standard, the emissions from the low-power radio-frequency devices shall be less than or equal the field
strength levels specified in the following table and the level of any unwanted emissions shall not exceed the level of the fundamental emission.

The tighter limit applies at the band edges.

2.9 The field strength radio frequency 9-90 kHz, 110-490 kHz and 1000 MHz above stipulated in the above table shall be measured according to an average detector

and comply with Section 5.15.2, while others shall be measured using a CISPR quasi-peak detector. Those not specified above shall comply with Section 5.5 and
the frequency bands measurement of radiated emission shall accord with Section 5.14.

Table 8.2-1: — Radiated emission limits

Frequency, Field strength of emissions Measurement distance, m
MHz HV/m dBuV/m

0.009-0.490 2400/F 67.6 — 20 x log1o(F) 300

0.490-1.705 24000/F 87.6 — 20 x logio(F) 30
1.705-30.0 30 29.5 30
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
above 960 500 54.0 3

Notes: In the emission table above, the tighter limit applies at the band edges. For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above
the maximum permitted average emission limit applicable to the equipment under test
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Section 8 Testing data
Test name Unwanted Emissions

Specification LP0002 Nem kO

8.2.2 Test summary

Test date July 1, 2015 Temperature 22°C

Test engineer Feng You Air pressure 1001 mbar
Verdict Pass Relative humidity 55 %

8.2.3 Observations, settings and special notes

The spectrum was searched from 9 kHz to 1 GHz.
Radiated measurements were performed at a distance of 3 m.
FCC and LP0002 limits are identical.

Spectrum analyzer settings for frequencies below 30 MHz:

Detector mode Quasi-Peak
Resolution bandwidth 9 kHz
Video bandwidth 30 kHz
Trace mode Max Hold
Measurement time 100 ms

Spectrum analyzer settings for frequencies above 30 MHz:

Detector mode Peak
Resolution bandwidth 100 kHz
Video bandwidth 300 kHz
Trace mode Max Hold
Measurement time 100 ms

8.2.4 Test data

Nemko USA

Sryker Instruments
15,209 @3

Limit Level (dBuv/m)

Frequency

Figure 8.2-1: Field strength of spurious emissions below 30 MHz
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Section 8 Testing data

Test name Unwanted Emissions
Specification LP0002 Nem kO
8.2.4 Test data, continued
Nemko USA, Inc. - Carlsbad, CA
FCC 3m Class B 30MHz -1GHz
Horizontal Prescan

90.0T
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@
3
?
f

t
30.0M 100.0M

Frequency (MHz)

Nemko USA, Inc. - Carlsbad, CA
FCC 3m Class B 30MHz -1GHz
Vertical Prescan

) I
Figure 8.2-2: Field strength of spurious emissions 30-1000 MHz
Table 8.2-3: QP Measurement Results 30-1000MHz
Frequency Polarity Corrected QP QP Limit QP Margin

MHz H/V dBuV/m dBuV/m dB
40.6489 H 3.99 40 36.01
104.018 H 111 43.5 32.42
108.49 H 4.04 435 39.48
162.687 H 4.29 435 39.23
298.318 H 6.58 46 39.44
596.629 H 13.04 46 32.98
623.761 H 13.17 46 32.85
989.901 H 17.74 54 36.24
32.884 \ 14.76 40 25.24
71.144 Vv 15.36 40 24.64
85.998 \ 19.61 40 20.39
130.02 \ 15.24 43.5 28.28
214.027 \Y 20.24 43.5 23.28
237.995 \ 21.44 46 24.58
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Section 8

Testing data

Test name Unwanted Emissions N I
Specification LP0002 em O
Stryker MR PCB Nemko USA, Inc.
FCC 15.209 @3m g
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Figure 8.2-3: Field strength of spurious emissions 1-8GHz

Table 8.2-4: AVG Measurement Results 1-8GHz

AVG Peak

Frequency Polarity AVG Peak AVG Limit Peak Limit Margin Margin
MHz H/V dBuV/m dBuV/m dBuV/m dBuV/m dB dB
1193.47 H 42.1 44.3 54 74 11.9 29.7
1586.51 H 43.8 45.7 54 74 10.2 28.3
2562.87 H 43.1 46.5 54 74 10.9 27.5
2590.01 H 44.1 47 54 74 9.9 27
1220.51 Vv 32.1 36.6 54 74 21.9 37.4
2074.77 \Y 40.1 44.1 54 74 13.9 29.9
2820.6 \Y 46.5 49.2 54 74 7.5 24.8
2847.71 Vv 38.2 42.9 54 74 15.8 31.1
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Section 8 Testing data

Test name Frequency tolerance of the carrier signal
Specification LP0002
8.3 Frequency tolerance

@mko

8.3.1

Definitions and limits

LP0O002 Section 4.2.1.3

The frequency tolerance of the carrier signal shall be maintained within £0.01 % (+100 ppm) 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.

8.3.2 Test summary
Test date July 2, 2015 Temperature 22°C
Test engineer Feng You Air pressure 1005 mbar
Verdict Pass Relative humidity 55 %
8.3.3 Observations, settings and special notes
Spectrum analyzer settings:
Detector mode Peak
Resolution bandwidth 21 % of emission bandwidth
Video bandwidth RBW x 3
Trace mode Max Hold
Because the EUT is module for medical equipment used in operating room, the temperature range tested is extended
Special Condition according to the manufacturer declared operation range to 70°C.

The module is supplied with 36V DC nominal voltage. Declared voltage range is 17-41V DC.

8.3.4 Test data
Table 8.3-1: Frequency drift measurements results
Test conditions Frequency, MHz Frequency drift, tppm Limit, 2ppm Margin, ppm
+20 °C, Nominal 36V DC 13.56026 Reference Reference Reference
+20 °C, 41V DC 13.56026 0 100 100
+20°C, 17V DC 13.56026 0 100 100
-20 °C, Nominal 36V DC 13.56024 -1.5 100 98.5
-10 °C, Nominal 36V DC 13.5603 2.9 100 97.1
0 °C, Nominal 36V DC 13.5603 2.9 100 97.1
+10 °C, Nominal 36V DC 13.5603 2.9 100 97.1
+30 °C, Nominal 36V DC 13.56024 -1.5 100 98.5
+40 °C, Nominal 36V DC 13.56024 -1.5 100 98.5
+50 °C, Nominal 36V DC 13.56024 -1.5 100 98.5
+60 °C, Nominal 36V DC 13.56022 -2.9 100 97.1
+70 °C, Nominal 36V DC 13.56034 5.9 100 94.1

Note: frequency drift was calculated as follows:

Frequency drift (ppm) = ((Fmeasured - Freference) + Freference) x 1x108
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Section 8 Testing data
Test name AC power line conducted emissions limits
Specification FCC Part 15 Subpart C

8.4 Antenna Requirement

@mko

8.4.1 Definitions and limits

Low-power radio frequency transmitter or transceiver(receiver) shall utilize a permanently, semi-permanently attached antenna or uses a unique coupling
of the antenna and at any cable connector between the transmitter and the antenna. The antenna shall be an omni-directional type. The manufacturer
may design the unit so that the user can replace a broken antenna, but the use of a standard antenna jack or electrical connector or other than authorized
is prohibited. Such standard connectors are for example: BNC, F type, N type, M type, UG type, RCA, SMA, SMB, and other standard type antenna

connectors.

8.4.2 Test summary

Test date July 8, 2015 Temperature 24 °C

Test engineer Feng You Air pressure 1003 mbar
Verdict Pass Relative humidity 56 %

8.4.3 Observations, settings, and special notes

The EUT uses a unique antenna coupling/ non-detachable antenna to the intentional radiator.

Embedded antenna on PCB.
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Section 8 Testing data

Test name AC power line conducted emissions limits

Specification FCC Part 15 Subpart C

8.5 AC power line conducted emissions limits

@emko

8.5.1 Definitions and limits

For Low-power radio-frequency devices that is designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall be less than or equal the limits in
the following table, as measured using a 50 [mu]H/50 ohms line impedance stabilization network (LISN). The lower limit applies at the boundary between

the frequency ranges.

Table 8.5-1: Conducted emissions limit

Frequency of emission

Conducted limit (dBuV)

(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Note: * - Decreases with the logarithm of the frequency.

8.5.2 Test summary

Test date July 8, 2015 Temperature 24°C

Test engineer Feng You Air pressure 1003 mbar

Verdict Pass Relative humidity 56 %

8.5.3 Observations, settings and special notes

The module is tested inside host device Stryker Neptune 3.

The EUT was set up as floor standing configuration.

The spectral scan has been corrected with transducer factors (i.e. cable loss, LISN factors, and attenuators) for determination of compliance.

A preview measurement was generated with the receiver in continuous scan mode. Emissions detected within 6 dB or above limit were re-measured with
the appropriate detector against the correlating limit and recorded as the final measurement.

FCC Limits and LPO002 limits are identical.

Test receiver settings:

Frequency span 150 kHz to 30 MHz

Detector mode Peak and Average (preview mode); Quasi-Peak (final measurements)
Resolution bandwidth 9 kHz

Video bandwidth 30 kHz

Trace mode Max Hold

Measurement time 1000 ms
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Section 8
Test name
Specification

Testing data

AC power line conducted emissions limits

FCC Part 15 Subpart C

Nemko

8.5.4 Test data
Plot 8.5-1: Conducted emissions on phase line
Nemko USA, Inc. Stryker Instruments
120VAC @ 60Hz, Neutral Line PK, QP =0, AV =X Mogel feptune 3
3001 h
Table 8.5-2: Quasi-Peak and Average conducted emissions results on phase line
Frequency QP Rdng Avg Rdng QP Limit Avg Limit | QP Margin | Avg Margin

kHz (dBuV) (dBuVv) (dBuVv) (dBuV) (dB) (dB)
157.786 36.1 30.7 65.6 55.6 29.5 24.9
5455.91 42 .4 42.2 60 50 17.6 7.8
6141.65 41.7 41.4 60 50 18.3 8.6
6524.17 48 47.2 60 50 12 2.8
6908.83 46.9 46.1 60 50 13.1 3.9
7290.62 44.4 44 60 50 15.6 6
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Section 8 Testing data
Test AC power line conducted emissions limits
s::c;?c?t?on FCCpPart 15 Subpart C Nem ko
8.5.4 Test data, continued
Plot 8.5-2: Conducted emissions on neutral line
Nemko USA, Inc. Stryker Instruments
120VAC @ 60Hz, High Line PK, QP =0, AV =X mggf'&s";‘(’ﬁ“"e 3
Table 8.5-3: Quasi-Peak and Average conducted emissions results on neutral line
Frequency QP Rdng Avg Rdng QP Limit Avg Limit QP Margin | Avg Margin
kHz (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
215.787 38.9 29 63 53 24.1 24
259.941 39.1 24.5 61.4 514 22.3 26.9
279.223 38.4 24.8 60.8 50.8 22.4 26
5369.5 45.5 42.9 60 50 14.5 7.1
6520.87 47.8 47 60 50 12.2 3
6906.34 45.8 45.8 60 50 14.2 4.2
7288.5 455 44.4 60 50 145 5.6
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Section 9: Block diagrams of test set-ups

Nemko

Section 9. Block diagrams of test set-ups

9.1 Radiated emissions set-up
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