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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: CROWN EQUIPMENT CORP
407 W MONROE ST
NEW BREMEN, OH 45869
us
EUT DESCRIPTION: RF ID Reader
MODEL: HD5000
SERIAL NUMBER: Non serialized
DATE TESTED: August 20, 2015 — September 21, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For

UL LLC By: Tested By:
L/// - ) i
L =
Michael Ferrer Bart Mucha
EMC Engineer EMC Engineer
UL LLC UL LLC
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2009, FCC
CFR 47 Part 2, FCC CFR 47 Part 15

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL 60062 USA.

UL NBK is accredited by NVLAP, Laboratory Code 100414-0.
4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Sample Calculations

Radiated Field Strength and Conducted Emissions data contained within this report is
calculated on the following basis:

Field Strength (dBuV/m) = Meter Reading (dBuV) + AF (dB/m) - Gain (dB) + Cable Loss (dB)
Conducted Voltage (dBuV) = Meter Reading (dBuV) + Cable Loss (dB) + LISN IL (dB)
Conducted Current (dBuA) = Meter Reading (dBuV) + Cable Loss (dB) - Transducer Factor
(dBohms)

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Range Equipment Uncertainty k=2
Radiated Emissions | 30-200MHz Bicon 10m Horz 4.27dB
Radiated Emissions | 30-200MHz Bicon 10m Vert 4.28dB
Radiated Emissions | 200-1000MHz | LogP 10m Horz 3.33dB

Radiated Emissions | 200-1000MHz | LogP 10m Vert 3.39dB
Radiated Emissions | 1-6GHz Horn 5.02dB
Radiated Emissions | 6-18GHz Horn 5.34dB
Radiated Emissions | 18-26GHz Horn 6.60dB

Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer | 2.94
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a RF ID reader with dual antennas. It is used to read tags built into a warehouse
isles to allow for automation in stearing warehouse forklift trucks.

The radio is manufactured by Crown Equipment.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
902 - 928MHz Antl DSB 26.16 413.05
902 - 928MHz Ant2 DSB 27.50 562.34
Total Power 29.89 975.39
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two patch antennas. Each antenna has maximum gain of 4.5dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 156190-900-02

The EUT driver software installed in the host support equipment during testing was
Indy_Mac_Firmware_2.6.0.

The test utility software used during testing was RFID_PC_4.2.0.2

The software power setting was at 251.
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT in normal use will be installed in single orientation with antennas pointing down.
Radiated emissions measuremetns were conducted in simulated setup — see photos.

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID

Laptop HP - - -

USB to CAN Adapter phytools - -

/O CABLES
1/0 Cable List
Cable [Port # of identical [Connector |Cable Type [Cable Remarks
No ports Type Length (m)
1 DC 1 custom stranded im part of harness,
connected to 24VDC
2 CAN 1 custom stranded im part of harness,
bundled with other
cables
3 RF 2 SMA 500hm coax|0.5m connected to antennas
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

TEST SETUP

The EUT is connected to a computer via the CAN to USB to a laptop computer. The laptop
computer is running a software excercizing the radio into .

SETUP DIAGRAM FOR TESTS

Laptop

Computer . _USBtoGCAN .~
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REPORT NO: 10766018A

FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List

Description Manufacturer Model T No. Cal Date Cal Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012

EMI Test Receiver Rohde & Schwarz ESU EMC4323 20141216 20151231

EMI Test Receiver Rohde & Schwarz ESCI EMC4328 | 20141830 20151231
Bicon Antenna Electro-Metrics EMG6912A EMC4070 | 20141014 20151031

Log-P Antenna Chase UPAG6109 EMC4313 20141119 20151130

Loop Antenna EMCO 6502/1 EMC4026 20150420 20160430
Antenna Array UL BOMS EMC4276 | 20141201 20151231
Spectrum Analyzer Agilent N9030A (PXA) EMC4360 20141219 20151219
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

7. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE

PROCEDURE
DA 00-705
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW

(msec) [ (msec) | (linear) (%) (dB) (kHz)
Hopping Mode
Antennal 37.640 100 0.376 37.64% 8.49 N/A
Antenna 2 37.850 100 0.379 37.85% 8.44 N/A
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

DUTY CYCLE PLOTS

HOPPING OFF

Antenna 1

Agilent Spectrum Analyzer - Swept 5A

o : ALIGNAUTO  [19:01:10 AM Aug 19, 2015
[Marker 3 A 40.9333 ms e vid H#Avg Type: Log-Pwr Azl o5 6 Marker
PNO: Wide —»— 1r1g: Video
IFGain:Low #Atten: 30 dB pETfP PPPP P

SelectMarker’
Ref Offset 10.24 dB AMkr3 40.93 ms] 3
E%;lBldiv Ref 30.00 dBm ooodpyl |
g T T T

0
TRIG LVL|
1n.0

o.oo

-100

-200

-30.0

-400

600

-50.0 > 5

Center 915.250000 MHz Span 0 Hz

Res BW 100 kHz #VBW 300 kHz Sweep 100.0 ms (12001 pts (o]
of  x [ v [ FuncTioN FUNCTION WIDTH FUNCTION WALUE

3095 ms 26.45 dBm
3788 ms (A) 0317 dB
4083 ms (A) 0.00 dB

Properties»|

Antenna 2

Agilent Spectrum Analyzer - Swept 5A

ALIGN AUTO 09:05:43 &M Aug 19, 2015
[Marker 2 A 37.9417 ms e vid H#Avg Type: Log-Pwr TRacel o5 6 Marker
PNO: Wide —»— 1r1g: Video
IFGain:Low #Atten: 30 dB pETfP PPPP P

SelectMarker’

AMkr2 37.94 ms| 2
Ref Offset 10.24 dB

E%;lBldiv R:f 35.7)0 dBm -91.86 dBj

0
TRIG LWL
1n.0

o.oo

-100

-200

-30.0

-400

600

&
500 ¥

Center 915.250000 MHz Span 0 Hz

Res BW 100 kHz #VBW 300 kHz Sweep 100.0 ms (12001 pts (o]
I | FUNCTION FUNCTION WIDTH FUNCTION WALUE

3380 ms 27.49 dBm
3784 ms (A) £1.86 dB
4088 ms (A) 0.08 dB

Properties»|
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FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

HOPPING ON

Antenna 1

Agilent Spectrum Analyzer - Swept 5A

ALIGH AUTO 556 AM Aug 19, 2015

[Marker 2 2.03979 s

PNO: Wide —»— 1rig: Video
IFGain:Low #Atten: 30 dB

#Avg Type: Log-Pwr TRACE[T- 315 6 Marker

i
DeT|P PPPP P

10 dBidiv
Log

Ref Offset10.24 dB
Ref 30.00 dBm

Sele(:tMarkerb
Mkr2 2.040 s 2
26.64dBmfl |

0

TRIG LVL

0.0

o.oo

-100

-200

-300

-400

600

G0.0 |

Center 915.250000 MHz
Res BW 100 kHz

#VBW 300 kHz

Span 0 Hz
Sweep 2.500 s (12001 pts;

FUNCTION FUNC

3764 ms
2040 s

58.53 dBm
26.64 dBm

Properties»|

Antenna 2

Agilent Spectrum Analyzer - Swept SA

ALIGH AUTO 2:58 AM Aug 18, 2015

[Marker 2 2.04125 s

PNO: Wide —»— 1rig: Video
IFGain:Low #Atten: 30 dB

HAvg Type: Log-Pwr TRACE[-2 315 6 Marker

i
DeT|P PPPP P

10 dBidiv
Log

Ref Offset10.24 dB
Ref 30.00 dBm

SelectMarker’
Mkr2 2.041 s 2
28.01dBmfl |

0

TRIG LVL

1n.0

o.oo

-100

-200

-300

-400

600

-50.0 T

Center 915.000000 MHz
Res BW 100 kHz

#VBW 300 kHz

Span 0 Hz
Sweep 2.500 s (12001 pts;

) Alignment Completed

FUNCTION FUNC

3785 ms
2041s

57.34 dBm
2801 dBm

Properties»|
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

7.2.

LIMIT

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

Antenna 1 (Right)

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 902.75 86.28 81.83
Middle 915.25 84.91 81.896
High 927.25 85.63 83.158

Antenna 2 (Left)

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 902.75 80.59 81.561
Middle 915.25 82.43 80.441
High 927.25 86.47 82.799
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20 dB BANDWIDTH

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Antenna 1 BANDWIDTH LOW CH

[Center Freq 902.750000 MHz

Ref Offset 10.24 dB

#IFGain:Low

| Center Freq: 902.750000 MHz

0:12:10 8M Aug 17, 2015

—— Trig:FreeRun
#Atten: 30 dB

Radio Std: None
Avg|Hold: 50/50

Radio Device: BTS

TraceliDetector

10 dBidiv
Log

200

Ref 30.00 dBm

100

000

Clear Write|

Average]

Center 902.8 MHz

|#Res BW 10 kHz

#VBW 30 kHz

Span 200 kHz
Sweep 1.933 ms

Max Holdj

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Total Power
85.279 kHz
566 Hz

86.28 kHz

x dB

OBW Power

30.5 dBm

Detector
Peakh
Man

99.00 %
-20.00 dB

‘STATUS ‘

Antenna 2 BANDWIDTH LOW CH

[Avg/Hold Number 10

SENSE:INT]
| Center Freq: 902.750000 MHz

=
#IFGain:Low

Ref Offset 10.24 dB

ALIGHMAUTO 13:35:33 AM Aug 17, 2015

Trig: Free Run
#Atten: 30 dB

Avg|Held: 10110

Radio Std: None

Radio Device: BTS

1LO dBidiv Ref 30.00 dBm

og
200

TraceiDetector

Clear Write|

Center 902.8 MHz

|#Res BW 10 kHz

#VBW 30 kHz

Span 200 kHz
Sweep 1.933 ms

Average|

Max Hold]

Occupied Bandwidth
82.794 kHz

681 Hz
80.59 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

31.0 dBm

Detector|
Peak)»
Man

99.00 %
-20.00 dB

‘STATUS ‘
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Antenna 1 BANDWIDTH MID CH

:
. 0% DC SENSE!INT] ALIGN AUTO 10:07:08 AM Aug 17,2015

’aentel’ Freq 915.250000 MHz |CenterFreq:915.250000 MHz

—— Trig:Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 30 dB

Radio Std: None TracelDetector

Radio Device: BTS

Ref Offset 10.24 dB
10 dBidiv Ref 30.00 dBm
Log

200

Clear Write,
100

Average

Max Hold|

Center 915.3 MHz

Min Hold
Span 200 kHz
|#Res BW 10 kHz

#VBW 30 kHz Sweep 1.933 ms

Occupied Bandwidth Total Power 30.6 dBm Detector

Peak»
83.414 kHz

Man

Transmit Freq Error 1.324 kHz

OBW Power 99.00 %
x dB Bandwidth 84.91 kHz

x dB -20.00 dB

‘STATUS ‘

Antenna 2 BANDWIDTH MID CH

Agilent Spectrum Analyzer - Dccupied BW. =
RF S0 oC

[Center Freq 915.250000 MHz

SENSE!INT)
| Center Freq: 915.250000 MHz

—»— Trig:Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 30 dB

ALIGN AUTO 9‘5‘3‘25 AM AUQ 1T, 2015
Radio Std: Nohe TracelDetector

Radio Device: BTS

Ref Offset 10.24 dB
10 dBidiv Ref 30.00 dBm
Log

200

Clear Write

Average|

Max Hold|

Center 915.3 MHz

Min Hold|
|#Res BW 10 kHz

Span 200 kHz

#VBW 30 kHz Sweep 1.933 ms|

Occupied Bandwidth Total Power 30.7 dBm Detector|

Peak»
83.460 kHz

Man

Transmit Freq Error 728 Hz OBW Power 99.00 %

x dB Bandwidth 82.43 kHz x dB -20.00 dB

‘STATUS ‘
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Antenna 1 BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW. e
RF S0&  DC

SEMSE:INT

[Center Freq 927.250000 MHz

| Center Freq: 927.250000 MHz

ALIGHMAUTO 10:04:29 AM Aug 17, 2015

—»—  Trig:FreeRun

#IFGain:Low #Atten: 30 dB

Avg|Hold: 50/50

Radio 5td: None TraceiDetector

Radio Device: BTS

Ref Offset 10.24 dB

10 dBidiv Ref 30.00 dBm

Log
200

Clear Write|

Average|

Max Hold]

Center 927.3 MHz

|#Res BW 10 kHz #VBW 30 kHz

Span 200 kHz
Sweep 1.933 ms

Occupied Bandwidth
84.854 kHz

527 Hz
85.63 kHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

20.5 dBm Detector|

Peak»
Man

99.00 %
-20.00 dB

‘STATUS ‘

Antenna 2 BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW
RF

S0 DC SEMNSE!INT] ALIGN AUTO
’Eentel’ Freq 927.250000 MHz | Center Freq: 927.250000 MHz

19:55:30 AM Aug 17, 2015

—— Trig:FreeRun

#IFGain:Low #Atten: 30 dB

Avg|Held: 50/50

Radio Std: None TracelDetector

Radio Device: BTS

Ref Offset 10.24 dB

10 dBidiv Ref 30.00 dBm

Log
200

100

Clear Write|

ik}

Average]

Max Holdj

Center 927.3 MHz

|#Res BW 10 kHz #VBW 30 kHz

Span 200 kHz
Sweep 1.933 ms

Occupied Bandwidth
85.229 kHz

453 Hz
86.47 kHz

Total Power

Transmit Freq Error

OBW Power
X dB Bandwidth

x dB

30.5 dBm Detector

Peak»
Man

99.00 %
-20.00 dB

‘STATUS ‘
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99% BANDWIDTH

Antenna 1 BANDWIDTH LOW CH
ugten spertrum mnayeer-necmren

[Center Freq 902.750000 MHz

SENSE:INT]

| Center Freq: 902.750000 MHz

ALIGH AUTO

10:10:57 AM Aug 17, 2015

#IFGain:Luw

Trig: Free Run
#Atten: 30 dB

Radio Std: None
Avg|Hold: 50/50

TraceliDetector

Ref Offset 10.24 dB

1LO dBidiv Ref 30.00 dBm

og
200

Radio Device: BTS

Clear Write|

Average]

Max Holdj

Center 902.8 MHz

|#Res BW 10 kHz

#VBW 30 kHz

Span 200 kHz
Sweep 6.067 ms

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Total Power
81.830 kHz
404 Hz

82.42 kHz

x dB

OBW Power

29.8 dBm

Detector
Sample >
Man

99.00 %
-20.00 dB

‘STATUS ‘

Antenna 2 BANDWIDTH LOW CH

. S0  DC SEMSE:INT] ALIGHMAUTO 39 A6 AM Aug 17, 2015
Avg/Hold Number 50

| Center Freq: 902.750000 MHz

#IFGain:an

Trig: Free Run
#Atten: 30 dB

AvglHold: 5050

Radio Std: None

Ref Offset 10.24 dB

10 dBidiv Ref 30.00 dBm

Log
200

Radio Device: BTS

TraceiDetector

Clear Write|

Center 902.8 MHz

|#Res BW 10 kHz

#VBW 30 kHz

Span 200 kHz
Sweep 6.067 ms

Average|

Max Hold]

Occupied Bandwidth
81.561 kHz

56 Hz
79.71 kHz

Transmit Freq Error

x dB Bandwidth

Total Power

OBW Power
x dB

29.7 dBm

Detector|
Sample >
Man

99.00 %
-20.00 dB

‘STATUS ‘
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Antenna 1 BANDWIDTH MID CH

:
. 0% DC SENSE!INT] ALIGN AUTO 10:02:00 M Aug 17,2015

’aentel’ Freq 915.250000 MHz |CenterFreq:915.250000 MHz

—— Trig:Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 30 dB

Radio Std: None TracelDetector

Radio Device: BTS

Ref Offset 10.24 dB
10 dBidiv Ref 30.00 dBm
Log

200

Clear Write,
100

Average

Max Hold|

Center 915.3 MHz

Min Hold
Span 200 kHz
|#Res BW 10 kHz

#VBW 30 kHz Sweep 6.067 ms

Occupied Bandwidth Total Power 30.0 dBm Detector|

Sample»
81.896 kHz

Man

Transmit Freq Error 540 Hz

OBW Power 99.00 %
x dB Bandwidth 83.74 kHz

x dB -20.00 dB

‘STATUS ‘

Antenna 2 BANDWIDTH MID CH

Agilent Spectrum Analyzer - Dccupied BW. =
RF S0 oC

[Center Freq 915.250000 MHz

SENSE!INT)
| Center Freq: 915.250000 MHz

—»— Trig:Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 30 dB

ALIGN AUTO Q‘SII‘SEIAM £ug 17,2015
Radio Std: Nohe TracelDetector

Radio Device: BTS

Ref Offset 10.24 dB
10 dBidiv Ref 30.00 dBm
Log

200

Clear Write

Average|

Max Hold|

Center 915.3 MHz

Min Hold|
|#Res BW 10 kHz

Span 200 kHz

#VBW 30 kHz Sweep 6.067 ms)

Occupied Bandwidth Total Power 30.1 dBm Detector|

Sample >
80.441 kHz

Man

Transmit Freq Error 548 Hz OBW Power 99.00 %

x dB Bandwidth 78.15 kHz x dB -20.00 dB

‘STATUS ‘
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Antenna 1 BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW. E

RF 500

SEMSE:INT

[Center Freq 927.250000 MHz

ALIGHMAUTO 10:03:47 AM Aug 17, 2015

Center Freq: 927.250000 MHz

#IFGain:Low

—»—  Trig:FreeRun
#Atten: 30 dB

Radio Std: None

Avg|Hold: 50/50

Radio Device: BTS

Ref Offset 10.24 dB
10 dBidiv Ref 30.00 dBm

Log

TraceiDetector

200

Clear Write|

Center 927.3 MHz
[#Res BW 10 kHz

#VBW 30 kHz

Span 200 kHz
Sweep 6.067 ms

Average|

Max Hold]

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

83.42 kHz

Total Power

83.158 kHz

642 Hz OBW Power

x dB

30.0 dBm

Detector|
Sample >
Man

99.00 %
-20.00 dB

‘STATUS ‘

Antenna 2 BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW. T
500

SEMSEINT

ALIGM AUTO I9:58: 11 AM Aug 17, 2015

RF oC
|Center Freq 927.250000 MHz

‘ Center Freq: 927.250000 MHz

#IFGain:Low

—— Ttig:Free Run
#Atten: 30 dB

Avg[Hold: 50i50

Radio Std: None

Radio Device:BTS

Ref Offset 10.24 dB
10 dBidiv Ref 30.00 dBm

Log

Trace/Detector

200

Clear Write

Center 927.3 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 200 kHz
Sweep 6.067 ms

Average|

Max Hold|

Min Hold

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

82.45 kHz

Total Power

82.799 kHz

93 Hz OBW Power

x dB

29.9 dBm

Detector,|
Sample P
Man

99.00 %
-20.00 dB

|s'rATus |
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

7.3. HOPPING FREQUENCY SEPARATION
LIMIT
FCC §15.247 (a) (1)
IC RSS-247 5.1 (3)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

DA 00-705

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS

The Frequency separation is 500kHz
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

HOPPING FREQUENCY SEPARATION

Antenna 1 HOPPING FREQUENCY SEPARATION

[rotent spectrum anaiveer -sweprzn
w7 RF 509 OC SENSEINT] ALIGHAUTO  [10:30:50 AM Aug 21, 2015
Warker 2 A 499.500000 kHz Avg Type: Log-Pwr TRACE[T 5 5 6 Peak Search
PHO: Wide —— 1tig: Free Run Avg|Held: 100/100 T
IFGain:Low #Atten: 30 dB DETIP NHNHM

AMKr2 499.5 kHz Next Peak
Ref Offset 10.24 dB
19 gBaiv Ref 30.00 dBm e S

. Next Pk Right

Next Pk Left

Marker Delta

MKr—CF|

Mkr—RefLvl

Center 915.0000 MHz Span 1.500 MIHz
Res BW 15 kHz #VBW 150 kHz Sweep 6.20 ms (1001 pts)
|MSG‘

‘STATUS ‘

Antenna 2 HOPPING FREQUENCY SEPARATION

[agient spectrum Analyzer-swepbsa
BT [ e [so@ oc | [ | SEWSENNT| | AUGHAUTO  [10:35:05AMSsp0L,2015
Marker 2 A 499.500000 kHz Avg Type: Log-Pwr TRACE[]2 345 6 Peak Search
PNO: Wide —»— 1rig:FreeRun Avg|Hold: 1001100 Y
IFGain:Low #Atten: 30 dB TP PPPPP

NextPeak
Ref Offset 10.24 dB AMKr2 499.5 kHz extPeal
1L%;iBJ'div Ref 30.00 dBm -0.007 dB

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 915.0000 MHz Span 1.500 MHz
Res BW 15 kHz VBW 150 kHz Sweep 21.8 ms (1001 pts)

|MSG ‘

‘STATUS ‘
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

7.4. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (i)
IC RSS-247 5.1 (3)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period.

TEST PROCEDURE

DA 00-705

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Number of Channels: 50
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REPORT NO: 10766018A

DATE: 2015-OCT-09
FCC ID: YGP5000-01

IC: 9610A-HD5000A

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (26 kHZ SPAN) — Antenna 1

w7 RF 509 OC SENSEINT] ALIGNAUTO  [10:15:32 AM Sep01, 2015
’— #Avg Type: Log-Pwr TRACEl_ 39506 Trace/Det
PHO: Wide —— 1tig: Free Run Avg|Held: 100/100 T
IFGain:Low #Atten: 30 dB DETIP PPPPP

SelectTraceb
Ref Offset 10.24 dB 1
E%SBIdiv Ref 30.00 dBm

0 Clear Write|

Trace Average|

MaxHoldj]

Min Hold|

View/Blank
Trace On

Center 815.00 MHz Span 26.00 MIHz
#Res BW 270 kHz #VBW 1.0 MHz Sweep 20.8 ms (13001 pts)
|MSG‘

‘STATUS ‘

NUMBER OF HOPPING CHANNELS (26 kHZ SPAN) — Antenna 2

:
. T RF S0e D SENSE!INT ALIGNAUTO 10:21:16 AM Sep 01, 2015

Avg Type: Log-Pwr TRACEr 3456 Marker
PNO: Wide —— 1ri9: Free Run Avg|Hold: 1001100 T I
IFGain:Low #Atten: 30 dB ceTfP FFPPP

Select Markerb
Ref Offset 10.24 dB 1
1L%gdBldiv Ref 30.00 dBm

Properties»|

Center 915.00 MHz Span 26.00 MHz
#Res BW 270 kHz #VBW 1.0 MHz Sweep 20.8 ms (13001 pts)

‘MSG|

|STATUS ‘
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

7.5. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (i)
IC RSS-247 5.1 (3)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period.

TEST PROCEDURE

DA 00-705

RESULTS — Hold off on this table

DH Packet quse Number of Average Time | Limit Margin
Width .| of Occupancy
Pulses in
(msec) ) RS (sec) (sec) (sec)
Antenna Port 1 37.98 10 0.380 0.4 -0.020
Antenna Port 2 | 37.98 10 0.380 0.4 -0.020

Per the above the time of occupancy per channel in 100mS period is 37.98mS. Per DA 00-705
this will result in a duty cycle correction factor of -8.4dB. This correction factor can be used for
radiated spurious emissions average or peak measurements.
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

PULSE WIDTH

PULSE WIDTH Antenna 1

. RF 508  DC SEMSEIMT] ALTIGM AUTO 12 42:50Pr Auu 17,2015 Mark
rarker 1 37.9800 ms Avg Type: Log-Pwr TRACE] B arker

PNO: Wide —»—  111g: Video
IFGain:Low #Atten: 30 dB DET|P P H

Select Marker
Mkr1 37.98 ms 1

Ref Offset 10.24 dB
1L%ngdiv Ref 30.00 dBm -58.80 dBm

TRIG LWL

Properties»

Center 915.250000 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 60.00 ms (1001 pts)
|MSG‘

‘STATUS ‘

PULSE WIDTH Antenna 2

. RF S0 DC SENSE!INT] ALIGN AUTO lU 38:115AM Sep 01, 2015
rarker 137.9800 ms Avg Type: Log-Pwr TRACE|_ Soce Marker
PNO: Wide —»—  1119: Video A
IFGain:Low #Atten: 30 dB DETlp PPPPP

Sc-!lectMarkerb
Mkr1 37.98 ms 1
Ref Offset 10.24 dB

E%SBIdiv Ref 30.00 dBm -59.26 dBm

TRIG LWL

Properties»

Center 915.250000 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 60.00 ms (1001 pts)

|MSG ‘

‘STATUS ‘
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

NUMBER OF PULSES

NUMBER OF PULSES — Antenna 1

Agilent Spectrum Analyzer - Swept 5A

T RF 509 DC SENSE:INT] ALIGHAUTO  [10:35:57 AM Aug 21, 2015
’— Avg Type: Log-Pwr TRAGE 3 15 6 Trace/Det

PNO: Wide »«‘l Trig: Video T
IFGain:Low #Atten: 30 dB werp

Select Trace
Ref Offset 10.24 dB 1
E%SBMW Ref 30.00 dBm

Clear Write|

Trace Average|

MaxHold]

Min Hold|

View/Blank
Trace On

Center 915.250000 MHz

Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 20.00 s (1001 pts)

‘STATUS ‘

|MSG ‘

NUMBER OF PULSES — Antenna 2

Agilent Spectrum Analyzer - Swept 54

SENSE!INT] ALIGNAUTO  [10:39:39 AM Sep 01, 2015 TracelDet
Avg Type: Log-Pwr TRACEr 3456 racelDef

n Q Trig: Video T
PNO: Wide —»—
IFGain:Low #Atten: 30 dB ver|F PFPPP

SelectTrace,
Ref Offset 10.24 dB 1
1L%;iBIdiv Ref 30.00 dBm

a0

Clear Write|

Trace Averagel

Max Holdj

Min Hold

View/Blank
Trace On

Center 915.250000 MHz

Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 19.98 s (10001 pts)

‘STATUS ‘

|MSG ‘
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

7.6.

LIMIT

OUTPUT POWER

§15.247 (b) (2)

RSS-247 5.4 (1)

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50
hopping channels, but at least 25 hopping channels, as permitted under paragraph (a)(1)(i) of

this section.

TEST PROCEDURE

DA 00-705

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a

value greater than the 20 dB bandwidth of the EUT.

RESULTS
Setting = 251
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain dBm) aB)
(dBi)
Antenna 1 902.75 25.26 4.50 30 -4.74
Low
Antenna 2 902.75 27.50 4.50 30 -2.50
Low
Total Power 29.53
Antenna 1 915.25 26.47 4.50 30 -3.53
Middle
Antenna 2 915.25 27.00 4.50 30 -3.00
Middle
Total Power 29.75
Antenna 1 927.25 16.16 4.50 30 -13.84
High
Antenna 2 927.25 26.22 4.50 30 -3.78
High
Total Power 26.62
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

OUTPUT POWER

Antenna 1 PEAK POWER LOW CH

Agilent Spectrum Analyzer - Swept SA

. S0Q  DC SEMSE!INT] ALIGN AUTO E 2:46:38PM Aug 17, 2015

rarker 1 902.750000000 MHz Avg Type: Log-Pwr TRACEl 3456 Peak Search
PNO: Wide —— 11ig:Free Run Avg|Held: 1001100
IFGain:Low #Atten: 30 dB DETIP PNNKN

Mkr1 902.750 00 MHz NextPeak
Ref Offset 10.24 dB
E%gBldiv R:f 33.300 dBm 26.257 dBm

Next Pk Right

Next Pk Left

Marker Delta,

Mkr—CF

Mkr—RefLvl

Center 902.7500 MHz

Span 420.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

‘STATUS ‘

|MSG‘

Antenna 2 PEAK POWER LOW CH

Agilent Spectrum Analyzer - Swept 5a

. RF S50Q  DC SENSE:INT] ALIGN AUTO 44 08PM Aug 17, 2015
Marker 1 902.751680000 MHz Avg Type: Log-Pwr e[S 75 g|  Peak Search

YT Trig: Free Run Avg|Held: 1001100
PNO: Wide ——
IFGain:Low #Atten: 30 dB DETIP PNMNNH

Mkr1 902.751 68 MHz NextPeak
Ref Offset 10.24 dB
1L%ngdiv R:f 3;.?10 dBm 27.496 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 902.7500 MHz
#Res BW 100 kHz #VBW 300 kHz

|MSG ‘

Span 420.0 kHz
Sweep 1.00 ms (1001 pts)

‘STATUS ‘
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

Antenna 1 PEAK POWER MID CH

:
0% DC SENSE!INT] ALIGN AUTO 2:47:20PM Aug 17, 2015

RF
Warker 1 915.250000000 MHz Avg Type: Log-Pwr TRACE[ -3 25 6 Peak Search
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100 ™
IFGain:Low #Atten: 30 dB P L

Mkr1 915.250 00 MHz NextPeak
Ref Offset 10.24 dB
1L%gBldiv R:f Sg.eoo dBm 26.466 dBm

Next Pk Right

Next Pk Left

Marker Deltal

MKr—CF|

Mkr—RefLvl

Center 915.2500 MHz Span 420.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
|MSG‘

‘STATUS ‘

Antenna 2 PEAK POWER MID CH

ient spectrum amalyeer sweptsa

B [ R[S0 OC [ [ [ SEMSEINT| | ALIGMAUTO  D2:4L:35PM Aug 17,2015

Marker 1 915.251260000 MHz TrieFree R A‘\vlevll:e:1lang;wr e RN Peak Search
PNO: Wide —— ! rlg:Free Run wvg|Hold:

IFGain:Low #Atten: 30 dB P

Mkr1 915.251 26 MHz NextPeak
Ref Offset 10.24 dB
1L%Bldiv Reef 3(?.900 dBm 27.002 dBm

Next Pk Right

Next Pk Left

Marker Deltal

Mkr—CF

Mkr—RefLvl

Center 915.2500 MHz Span 420.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

|MSG‘

‘STATUS ‘
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

Antenna 1 PEAK POWER HIGH CH

Agilent 5D=clrumﬂnalyz=r Swept SA :
S0 DC

BT Ten o T T | Ao bemmappanl oo
Marker 1 927.750840000 MHz o R

T Trig: Free Run Avg|Held: 100100 T
PNO: Wide ——
1FGainiLow #Atten: 30 dB o

Mkr1 927.250 84 MHz NextPeak
Ref Offset 10.24 dB
10 gBav Ref 30.00 dBm e e

Next Pk Right

Next Pk Left

Marker Delta,

Mkr—CF

Mkr—RefLvl

Center 927.2500 MHz
#Res BW 100 kHz #VBW 300 kHz

|MSG‘

Span 420.0 kHz
Sweep 1.00 ms (1001 pts)

‘STATUS ‘

Antenna 2 PEAK POWER HIGH CH

Agilent Spectrum Analyzer - Swept 5A

-—!Tm!—!—!ml—l—wsmwown 05 PM Aug 17, 2015 Peak S h
Marker 1 927.250840000 MHz Avg Type: Log-Pwr mcs| 3456 eak Searc
PNO: Wige —»— 1rig:FreeRun Avg|Held: 1001100
IFGain:Low #Atten: 30 dB DETIP PNMNNH

Mkr1 927.250 84 MHz NextPeak
Ref Offset 10.24 dB
E%SBMW R:f 3;})0 dBm 26.216 dBm

Next Pk Right

Next Pk Left

Marker Delta,

Mkr—CF

Mkr—RefLvl

Center 927.2500 MHz
#Res BW 100 kHz #VBW 300 kHz

|MSG ‘

Span 420.0 kHz
Sweep 1.00 ms (1001 pts)

‘STATUS ‘
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

7.7.

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.24 dB (including 10 dB pad and 0.24 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Antenna 1
Channel Frequency Average Power
(MHz) (dBm)
Low 902.75 25.07
Middle 915.25 25.22
High 927.25 25.13
Antenna 2
Channel Frequency Average Power
(MHz) (dBm)
Low 902.75 24.85
Middle 915.25 25.06
High 927.25 24.94
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

7.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in 815.209(a) (see 815.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 902 and 928 MHz are investigated with the transmitter set to the normal
hopping mode and single channel mode.
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

Antenna 1 LOW CHANNEL BANDEDGE Single Channel

55 UL EMC Test System

18 Aug 2815  15:18:55
Anternna Port Conducted
Crown Equipment

HDSER

Tx Right Antenno Port
24UBC

RED:Low, Green:Mid, Blus:High

Iy

T ——

BMHz/ 933
Frequenc y (MHz>

Torge ) R Y S T Tomsode
1:857-9 FEK 1035 0k Lo Por itk Autoripled B TG

Fonge (22 Ut WU W g iy Seep Pio fpolfode  Lobel

Antenna 2 LOW CHANNEL BANDEDGE Single Channel

55 UL EMC Test System

18 Aug 2815 16:43:84
Anternna Port Conducted

% Left Antenna Port
24U0C
RFD 1 ow, GreeniMid, Rlus:High

il

Fregquency (MHz)

933
fange CHfz) Gt RV AT Sesp  Plo Hupslode Ronge. (2 [ZI TR TR S T} Sesp Pl fupsfode  Lokel
1:897-531 FEAK  108k(-3d8) 380k Log-Pur(Wideo) Auto/Cpled 481 Inf/MAXH

Page 33 of 62

UL LLC

FORM NO: CCSUP4701l
333 Pfingsten Rd., Northbrook, IL 60062, USA

TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment

HD500

Tx Right Antenna Port

24VDC

RED:Low, Green:Mid, Blue:High

Trace Markers

Test Meter dBuV [Path
Marker |Frequency |Reading to Factor |Level Margin
No. (MHz) (dBuV) |Detector |dBm |dB dBm [Limit |(dB)
Low Channel
1 902| 90.65|PK -107| 10.2] -6.15| 6.5| -12.65
2| 902.7555| 123.28(PK -107| 10.2| 26.48( - -
3| 928.104| 59.24|PK -107| 10.2]-37.56| 6.5| -44.06

PK - Peak detector

Crown Equipment

HD500

Tx Left Antenna Port

24VDC

RED:Low, Green:Mid, Blue:High

Trace Markers

Test Meter Path
Marker |Frequency [Reading dBuV to|Factor |Level Margin
No. (MHz) (dBuV) |Detector |dBm dB dBm [Limit [(dB)
Low Channel
1 902 89.67 |PK -107| 10.2| -7.13| 7.5| -14.63
2| 902.7555 124.3|PK -107 10.2] 27.5( - -
3] 928.113 59.41(PK -107| 10.2| -37.4| 7.5| -44.89

PK - Peak detector
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Antenna 1 LOW CHANNEL SPURIOUS

UL EMC Test System

18 Aug 2815

14.24.98

35

Antenna FPart Conducted

Crown Equipment

HDSBE
Tx Right fintenna Port
24UDC

RED: Low,

Green:iMid, BlusiHigh

1600 ZELL

[a]5]

fance (Hiz) Gt R W AT Sunep
1 PR Y | g Parlide)
u

|
2: 109826008 FEK 10BK(-3EY 30k Log-Pur(lidec)

Freguency (MHz)

Pis

Hups/Node
fukndfpled e TnfAOH |
fuolCpled 26k InfHOH

fonge (Hz) et B B hg T e Pls

fups/lode

Lobel

Antenna 2 LOW CHANNEL SPURIOUS

UL EMC Test System

18 Aug 2015

16:52:19

Antenna Part Conducted

Crown Equipment

HDSEB
Tx | eft Antennao Port
24UDC

RED:Low,

Green:Mid, Blus:High

WWM

Frequency

jislalg]
CMHz)

Range (Hf) Det: g Ty Suecp
10 FERK 100 383 300k Log Fur(Uideo)  Autodtpl
1506256080 FEA108K(-S6) 300k Log-Fur(Video)  AutorCpl

o
ed 2k InfAMEH

Pls Hupe/lode

18

Range CHie)

TnHH

Pls foupofMade
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment
HD500

24VDC

Trace Markers

Tx Right Antenna Port

RED:Low, Green:Mid, Blue:High

Test Meter Path
Marker |Frequency [Reading dBuV |Factor |Level Margin
No. (MHz) (dBuV) |Detector [to dBm |dB dBm [Limit |(dB)
Low Channel
1 900.284 81.53|PK -107 10.2| -15.3| 6.57| -21.84
2| 902.7575| 123.17|PK -107 10.2| 26.37| - -
3 931.906 58.34|PK -107 10.2| -38.5| 6.57| -45.03
4] 1805.738 50.27|PK -107 10.3| -46.4( 6.57 -53
5|* 3885.465 51.98|PK -107 10.8| -44.2| 6.57| -50.79
6| 13942.765 51.53|PK -107 11.3| -44.2| 6.57| -50.74
7|* 20635.773]  53.46|PK -107 11.6| -41.9] 6.57| -48.51
8| 25695.192 53.98|PK -107 11.5| -41.5| 6.57| -48.09
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Crown Equipment
HD500
Tx Left Antenna Port
24VDC
RED:Low, Green:Mid, Blue:High
Trace Markers
Test Meter dBuV [Path
Marker |Frequency |Reading to Factor [Level Margin
No. (MHz) (dBuV) [Detector |dBm |dB dBm [Limit [(dB)
Low Channel
1] 901.448| 86.52|PK -107| 10.2| -10.3| 7.5 -17.78
2 902.709 124.3|PK -107| 10.2] 27.5( - -
3] 928.996| 58.78|PK -107| 10.2 -38| 7.5( -45.52
10| 1805.738| 49.69|PK -107| 10.3 47| 7.5( -54.51
11]* 5045.035| 52.64|PK -107| 10.9| -43.5( 7.5| -50.96
12| 25783.65( 54.61|PK -107 11.8| -40.6 7.5( -48.09

PK - Peak detector

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

SPURIOUS EMISSIONS, MID CHANNEL

Antenna 1 MID CHANNEL SPURIOUS

UL EMC Test System 18 Aug 2815 14:24.:08
Fntenna Part Conducted

35

Crown Equipment
HDSBE

Tx Right Antenno Port

24UDC

RFD:l pw, GreeniMid, Rlus:High

0o To0o ‘ IZELL] R
Frecuency (MHz)

Rarge (Hf) Tt Rol VB g T Siep  Pio Houps/Mode Range CHfe) Bl FE VB hg T Swgp Pls fmpoffode  Lobel

Antenna 2 MID CHANNEL SPURIOUS

g UL CMC Tesl Syslen 18 Aug 2815
po}
Antenna Port Conducted

Left Amtenna Port

RED:Low, GrooniMid, BlusiHigh

0o 1000 ‘ Tooen
Frecusnoy (MHz)

Hare (1) Lt B0 U gl Seep Pt fups/Moe Hanee Cff) et KW Bl B lp o Pls fpc/fode  Lobel

Page 37 of 62
ULLLC FORM NO: CCSUP4701l

333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment
HD500

24VDC

Trace Markers

Tx Right Antenna Port

RED:Low, Green:Mid, Blue:High

Test Meter Path
Marker |Frequency [Reading dBuV |Factor |Level Margin
No. (MHz) (dBuV) |Detector [to dBm |dB dBm [Limit |(dB)
Middle
9 901.642 67.75|PK -107 10.2| -29.1| 6.57| -35.62
10 915.222 123.37|PK -107 10.2| 26.57| - -
11 928.026 65.91|PK -107 10.2| -30.9| 6.57| -37.46
12| 1830.737 50.85|PK -107 10.4| -45.8| 6.57| -52.32
13|* 3745.085 51.89|PK -107 10.8| -44.3| 6.57| -50.88
14(* 18647.389]  52.79|PK -107 11.5| -42.7 6.57| -49.28
15| 25663.462 54.72(PK -107 11.7| -40.6| 6.57| -47.15
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Crow n Equipment
HD500
Tx Left Antenna Port
24VDC
RED:Low, Green:Mid, Blue:High
Trace Markers
Test Meter dBuV [Path
Marker |Frequency |Reading to Factor |Level Margin
No. (MHz) (dBuV) |Detector [dBm |dB dBm |Limit [(dB)
Middle Channel
4 901.06 66.64PK -107| 10.2| -30.2| 7.5| -37.66
5 915.222| 123.79|PK -107| 10.2] 26.99( - -
6 928.511 65.65(PK -107( 10.2| -31.2| 7.5| -38.65
13| 1830.737( 50.43[PK -107| 10.4| -46.2| 7.5( -53.67
14(* 3859.504| 52.25|PK -107| 10.8 -441 7.5| -51.45
15| 24408.703| 55.09|PK -107| 11.8| -40.1| 7.5( -47.61

PK - Peak detector

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

SPURIOUS EMISSIONS, HIGH CHANNEL

Antenna 1 HIGH CHANNEL BANDEDGE Hopping

UL EMC Test System 18 Aug 2815 15:18:55
Anterna Port Conducted

55

Equipment

Crown
HDSEE
Tx Rig enna Port
24UDC

RED:Low, Green:Mid, Blus:High

g
()

I
e Fonge (12 et fo Vg Ty Sy Fis  Papsfole  Lobel
389751 PER  10BG(-385) M0k logFurilides) AutorCpled 4081 Inf/IRH  High CH

Antenna 2 HIGH CHANNEL BANDEDGE Hopping

UL EMC Test System 18 Aug 2A15 16:43: 84
Anternna Fort Conducted

55

45

Fregquency (MHz)
TogsrTode Ronge (3
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment

HD500

Tx Right Antenna Port

24VDC

RED:Low, Green:Mid, Blue:High

Trace Markers

Test Meter dBuV [Path
Marker |Frequency |Reading to Factor |Level Margin
No. (MHz) (dBuV) [Detector |dBm |dB dBm |Limit |(dB)
High Channel
8 901.851 62.96 | PK -107| 10.2(-33.84| 6.5 -40.34
9| 927.2535| 123.06|PK -107| 10.2| 26.26] - -
10 928| 90.95|PK -107] 10.2| -5.85| 6.5 -12.35

PK - Peak detector

Crown Equipment

HD500

Tx Left Antenna Port

24VDC

RED:Low, Green:Mid, Blue:High

Trace Markers

Test Meter Path
Marker |Frequency [Reading dBuV to|Factor |Level Margin
No. (MHz) (dBuV) |Detector |dBm dB dBm ([Limit [(dB)
High Channel
7] 901.824 63.2|PK -107| 10.2| -33.6( 7.5 -41.1
8| 927.2535| 123.11|PK -107 10.2( 26.31| - -
9 928 90.3|PK -107| 10.2| -6.5( 7.5 -14

PK - Peak detector
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Antenna 1 HIGH CHANNEL SPURIOUS

35

UL EMC Test System

18 Aug 2815

14.24.98

Antenna FPart Conducted

Crown Equipment

HDSER

Tx Right fintenna Port
24UDC

RED:Low, Gresn:iMid, Blus:High

fange (Hiz)

frg Tup

Sizp

18008 [EEE]E]

Freguency (MHz)

Pis Hiups/Hode

fonce (Hz) et g Ty wp  Pis
531 PR T3k Log-Purllide)  Autnifpled 1Ak
6:18-25700 PEK  TH(3) Bk LogPurllides) AutolCpled 25k

faus/ode  Lobe|
Tnf/HH High CH
Inf/HH High CH

Antenna 2 HIGH CHANNEL SPURIOUS

25 UL EMC Iest System

18 Aug zY1o

16:52:1Y

Antenna Part Conducted

Crown Equipment

HD5EB

Tx Left Antenno Fort
241DC

RED:Low, Gresn:iMid, Blus:High

|
a1

al

(dBm High CH

1600 [EEE]E]

Freguency (MHz)

26080

Ronge ()

feg Typ

e

Ple Hupe/lode
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5:30- 1000 PER
61 00825000 PE
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REPORT NO: 10766018A

FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment

HD500

Tx Right Antenna Port

24VDC

RED:Low, Green:Mid, Blue:High

Trace Markers

Test Meter Path
Marker |Frequency |Reading dBuV |Factor |Level Margin
No. (MHz) (dBuV) |Detector [to dBm |dB dBm [Limit |(dB)
High Channel
16 898.926 62.74PK -107 10.2| -34.1| 6.57| -40.63
17 927.25( 123.31|PK -107 10.2| 26.51| - -
18 931.13 77.34|PK -107 10.2| -19.5| 6.57| -26.03
19| 1854.774 50.27|PK -107 10.4| -46.3| 6.57| -52.9
20|* 3830.659 52|PK -107 10.8| -44.2| 6.57| -50.77
21|* 23879.878] 54.34|PK -107 1.7 -41| 6.57| -47.53
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Crow n Equipment
HD500
Tx Left Antenna Port
24VDC
RED:Low, Green:Mid, Blue:High
Trace Markers
Test Meter dBuV [Path
Marker |Frequency |Reading to Factor |Level Margin
No. (MHz) (dBuV) |Detector [dBm |dB dBm |Limit [(dB)
High Channel
7| 901.157| 62.48[PK -107| 10.2| -34.3| 7.5( -41.82
8 927.25( 123.09|PK -107( 10.2| 26.29( - -
9 929.19( 83.39|PK -107| 10.2| -13.4| 7.5| -20.91
16| 1854.774| 48.38|PK -107| 10.4| -48.2 7.5| -55.72
17]* 3812.39 51.58PK -107| 10.8| -44.6| 7.5( -52.12
18|* 23767.38] 53.68|PK -107( 11.9( -41.4| 7.5| -48.92

PK - Peak detector

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Antenna 1 BANDEDGE WITH HOPPING ON

Antenna 2 BANDEDGE WITH HOPPING ON

I
W
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment

HD500
Tx Right Antenna Port
24VDC
RED:Hopping
Trace Markers
Test Meter Path
Marker |Frequency |Reading dBuV to [Factor [Level Margin
No. (MHz) (dBuV) |Detector |dBm dB dBm [Limit |(dB)
1 902| 88.65|PK -107| 10.2| -8.15| 6.74| -14.89
2| 902.751| 123.19|PK -107| 10.2| 26.39| - -
3| 927.2535 123.3|PK -107 10.2 26.5| - -
4 928| 75.87|PK -107| 10.2] -20.93| 6.74| -27.67
PK - Peak detector
Crown Equipment
HD500
Tx Left Antenna Port
24VDC
RED:Hopping
Trace Markers
Test Meter Path
Marker |Frequency |Reading dBuV to [Factor |Level Margin
No. (MHz) (dBuV) |Detector |dBm dB dBm |Limit |(dB)
1 898.863 76.4 PK -107 10.2  -204 751 -27.91
2 902 75.01 PK -107 10.2 -21.79 751 -29.3
3 902.5035 124.31 PK -107 10.2 2751 - -
4 927.0015 123 PK -107 102  26.2 - -
5 928 74.3 PK -107 10.2  -225 7.51 -30.01
6  930.939 76.09 PK -107 10.2 -20.71 7.51 -28.22
PK - Peak detector
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7.1.2 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: 10766018A DATE: 2015-OCT-09
FCC ID: YGP5000-01 IC: 9610A-HD5000A

8.2. RADIATED EMISSIONS ABOVE 1 GHz
Low channel

1 1BUL EMC Test System 5 Sep 2615 14:42: 56
Prel iminary Rodioted Emissiaoms
Crown Eguipment

L2 HDSPBE RF 1D Reader
Tx 8BZ2,75 CH 25,1dBm., LR Antenna
240DC

U NS RO RED :Hor i zontal , GREEN:Usrtical
L T e s S S
47 CFR FPart 15 PK Clo== B

7 0 M W S S S

=]

u

=

[

i)

=

=

-

p—

3

[ai]

o

P e P RRERRR
1 1a
Freguency (GH=z2
RE1 1-18GH= T= 982, 75MHz Low CH 25, ldbm LR Antenna.DAT Rev 9.5 B3 Jun 2815
1 1BUL EMC Test System 5 Sep 2815 14:42: 56
Prel iminaory Rodioted Emissioms
Crown Eguipment
188 HDSPBE RF ID Reader
TX 8BZ,75 CH 25, 1dBm, LR Antenna
24UDC
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 RED :Horizontol, GREEN:Uertical
94
s s S S
47 CFR Fart 15 FPK Cloa== B
L= T R i e DR
=
C
5]
N
T
a
=
£
~
=
3
@
o
e e s s S
1 18
Freguency (GH=z>
RE1 1-18GH= Tx 982, 75MHz Low CH 25, ldbm LR Antenna.DAT Rev 9.5 B3 Jun 2815
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REPORT NO: 10766018A DATE: 2015-OCT-09

FCC ID: YGP5000-01 IC: 9610A-HD5000A
Crown Equipment
HD5000 RF ID Reader
TX 902,75 CH 25,1dBm, LR Antenna
24VDC
RED:Horizontal, GREEN:Vertical
47 CFR
Test Meter Antenna [BRF  |Path Peak Peak DC Level Part 15
Marker |Frequency |Reading Factor |Factor |Factor |[Level [Limit Margin |Factor |with DC [AV, Margin |Azimuth [ Height
No. (GHz) (dBuV) |Detector [dB/m  [dB dB dBuV/m [dBuV/m |(dB) dB dB Class B |(dB) [Degs] |[cm] |Polarity
1 1.8056 81.13| Pk 30.2 0.3|-53.99 57.64 74| -16.36| - - - - 164 147(H
1.8055 76.34|Av 30.2 0.3]-53.99 52.85 -8.4| 44.45 54 -9.55 164 147(H
2 2.708 76.51| Pk 221 -51.42| 4719 74| -26.81 -8.4 38.79] 54 -15.21]0-360 150(H
3 3.611 85.62| Pk 23.2 -50.9] 57.92 74 -16.08| - - - - 143  100{H
3.611 80.75|Av 23.2 -50.9] 53.05 -8.4| 44.65 541 -9.35 143  100{H
4 4.5763 76.32| Pk 21.7 -51.82 52.2 74 -21.8| - - - - 941 175(H
4.5762 70.24|Av 21.7 -51.82| 46.12 -8.4 37.72 54| -16.28 941 175[H
5 1.228 74.26| Pk 28.8 0.2|-56.18| 47.08 74| -26.92] -84 38.68 54| -15.32]0-360 150(V
6 1.8055(  81.88|Pk 30.2 0.3|-53.99 58.39 74 -15.61 - - - - 153 100(V
1.8055( 76.32|Av 30.2 0.3|-53.99 52.83 -8.4| 4443 54 -9.57 153  100(V
7 2.7082 80.85| Pk 221 -51.42 51.53 T4 -22.47| - - - - 128 100(V
2.7084 75.81|Av 221 -51.42| 46.49 -8.4 38.09 54| -15.91 128 100(V
8 3.611 88.63| Pk 23.2 -50.9] 60.93 74| -13.07] - - - - 119 100{V
3.611 85.6|Av 23.2 -50.9 57.9 -8.4 49.5 54 -4.5 119  100{V
9 5.417 66.2|Pk 27.9 -49.36( 44.74 74| -29.26| - - 54| -9.26]0-360 100(V
10 6.32 64.01|Pk 29.2 -47.18( 46.03 T4 -27.97| - - 54| -7.97]0-360 100(V
1 7.222 60.01|Pk 29.9 -46.63| 43.28 74 -30.72| - - 54| -10.72]0-360 100(V
12 8.1249 66.8| Pk 36.2 -48.65 54.35 74| -19.65| - - - - 148 155(V
8.1248|  58.22|Av 36.2 -48.65 45.77 -8.4 37.37 54| -16.63 148 155(V
Pk - Peak detector
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Middle Channel

1 1BUL EMCZ Tes=t Sys=tem 5 Sep 2815 168481
FPrel iminary Rodioted Emiszsioms
Crown Eguipment

1BB HDSBBE RF ID Reader
TX 815,25 CH 25,1dBm, LR Anternna
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REPORT NO: 10766018A DATE: 2015-OCT-09

FCC ID: YGP5000-01 IC: 9610A-HD5000A
Crown Equipment
HD5000 RF ID Reader
TX 915,25 CH 25,1dBm, LR Antenna
24VDC
RED:Horizontal, GREEN:Vertical
47 CFR
Test Meter Antenna |BRF Path Peak [Peak |DC Level Part 15
Marker [Frequency |Reading Factor [Factor |Factor [Level Limit Margin [Factor |with DC [AV, Margin [Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m |dB dB dBuV/m |dBuV/m|((dB) |dB dB Class B|(dB) [Degs] |[cm] [Polarity
1 1.8305( 79.57|Pk 30.6 0.4| -54.06] 56.51 74| -17.49 - - - - 72 100 [H
1.8305( 75.38[|Av 30.6 0.4] -54.06] 52.32 74| -21.68 -8.4 43.92 54| -10.08 72 100 (H
2 2.7457 83.6|Pk 22.1 -51.26| 54.44 74| -19.56 - - - - 87 174[H
2.7458| 78.62|Av 22.1 -51.26| 49.46 74| -24.54 -8.4 41.06 54| -12.94 87 174 [H
3 3.661| 83.04(Pk 23.4 -49.63|  56.81 74| -17.19 - - - - 129 120(H
3.661| 75.66|Av 23.4 -49.63| 49.43 74| -24.57 -8.4 41.03 54| -12.97 129 120|H
4 4.5763| 76.32(Pk 27.7 -51.82 52.2 741 -21.8 - - - - 94 175|H
4.5762| 70.24(Av 27.7 -51.82] 46.12 74| -27.88 -8.4 37.72 54| -16.28 94 175|H
5 5.492| 64.78|Pk 28.1 -49.45] 43.43 741 -30.57 - - 54| -10.57(0-360 149|H
6 6.407( 61.47|Pk 29.2 -47.18| 43.49 741 -30.51 - - 54| -10.510-360 149(H
7 7.323| 58.28(Pk 30.6 -45.95| 42.93 74| -31.07 - - 54| -11.07|0-360 149([H
8 8.237| 58.46(Pk 36.4 -46.92| 47.94 74| -26.06 - - 54| -6.06|0-360 150 [H
9 1.8305( 81.37|Pk 30.6 0.4| -54.06] 58.31 74| -15.69 - - - - 173 155(V
1.8305( 76.43|Av 30.6 0.4| -54.06] 53.37 74| -20.63 -8.4 44.97 54| -9.03 173 155(V
10 2.7458| 89.09|Pk 221 -51.26| 59.93 74| -14.07 - - - - 324 100V
2.7457| 84.58|Av 22.1 -51.26| 55.42 74| -18.58 -8.4 47.02 54| -6.98 324 100V
11 3.6611| 85.98|Pk 23.4 -49.63| 59.75 74| -14.25 - - - - 124 100V
3.6609| 79.79|Av 23.4 -49.63| 53.56 74| -20.44 -8.4 45.16 54| -8.84 124 100V
12 4.5763( 77.82(Pk 21.7 -51.82 53.7 74| -20.3 - - - - 159 140(V
45762 72.11|Av 21.7 -51.82| 47.99 74| -26.01 -8.4 39.59 54| -14.41 159 140(V
13 5.492| 65.68(Pk 28.1 -49.45| 44.33 74| -29.67 - - 54| -9.67|0-360 150V
14 6.407| 64.16(Pk 29.2 -47.18| 46.18 74| -27.82 - - 54| -7.82(0-360 100V
15 7.323] 60.42|Pk 30.6 -45.95| 45.07 741 -28.93 - - 541 -8.93(0-360 150V
16 8.2375| 65.73|Pk 36.4 -46.91 55.22 74| -18.78 - - - - 218 160V
8.2372| 56.94|Av 36.4 -46.92| 46.42 74| -27.58 -8.4 38.02 541 -15.98 218 160V
Pk - Peak detector
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REPORT NO: 10766018A DATE: 2015-OCT-09

FCC ID: YGP5000-01 IC: 9610A-HD5000A
High Channel
1 1BUL EMCZ Tes=t Sys=tem 5 Sep 2815 18:0a:58
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REPORT NO: 10766018A

FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

Crown Equipment
HD5000 RF ID Reader
TX 927,25 CH 25,1dBm, LR Antenna
24VDC
RED:Horizontal, GREEN:Vertical
47 CFR
Test Meter Antenna |BRF  [Path Peak Peak |DC Level |Part15
Marker [Frequency |Reading Factor [Factor |Factor [Level Limit Margin |Factor |with AV, Margin [Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dB dBuV/m |dBuV/m ((dB) |dB DC dB |Class B |(dB) [Degs] [[cm] Polarity
1 1.855| 77.67|Pk 30.9 0.3| -53.87 55 74 -19] -8.4| 46.6 54 -7.4(0-360 100|H
2 2.7817| 87.65|Pk 22.2 -51.05 58.8 74| -15.2| - - - - 146 100|H
2.7817| 82.84|Av 22.2 -51.05| 53.99 74| -20.01 -8.4| 45.59 54| -8.41 146 100|H
3 3.7089 84.1|Pk 23.6 -49.76] 57.94 74| -16.06] - - - - 242 100(H
3.709] 81.04|Av 23.6 -49.76| 54.88 74| -19.12] -8.4| 46.48 541 -7.52 242 100(H
4 4.636| 69.86|Pk 21.7 -51.75] 45.81 74| -28.19 -8.4| 37.41 54| -16.59(0-360 149|H
5 5.564| 65.28(Pk 28.3 -49.82| 43.76 74| -30.24| -8.4| 35.36 54| -18.64|0-360 100|H
6 6.491 62.82|Pk 29.1 -47.68| 44.24 74| -29.76 -8.4| 35.84 54| -18.16]0-360 149|H
7 1.855|  79.18|Pk 30.9 0.3| -53.87| 56.51 74| -17.49 -8.4| 48.11 54| -5.89(0-360 100V
8 2.7817| 93.86(Pk 22.2 -51.05] 65.01 74 -8.99] - - - - 325 100(V
2.7817| 90.49|Av 22.2 -51.05| 61.64 74| -12.36| -8.4| 53.24 54| -0.76 325 100V
9 3.709| 87.57|Pk 23.6 -49.76| 61.41 74| -12.59| - - - - 117 100V
3.709| 84.48|Av 23.6 -49.76| 58.32 74| -15.68| -8.4| 49.92 54| -4.08 117 100V
10 4.636| 75.22|Pk 21.7 -51.75| 51.17 74| -22.83| -8.4| 42.77 54| -11.230-360 150V
11 5.564| 70.75(Pk 28.3 -49.82] 49.23 74| -24.77] -8.4| 40.83 541 -13.17(0-360 100(V
12 6.491 68.18|Pk 29.1 -47.68 49.6 74| 244 -84| 41.2 54| -12.8(0-360 100V
13 7.419| 58.94(Pk 30.9 -46.71 43.13 74| -30.87| -8.4| 34.73 54| -19.27|0-360 100V
Pk - Peak detector
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

8.3.

RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz Low Channel

133 UL EMC Test System 21 Sep 2815 18:55:59
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REPORT NO: 10766018A DATE: 2015-OCT-09

FCC ID: YGP5000-01 IC: 9610A-HD5000A
Crown Equipment
HD5000 RF Reader
TX 902,75 25.1dBm, LR Antenna
24VDC With Ferrite On Harness
Red:Horizontal Green:Vertical
10m to Part
Test Meter Antenna |Path 3m BRF 15.209 3m
Marker |Frequency |Reading Factor |Factor |Factor [Factor [Level Limit Margin Azimuth [Height
No. (MHz) (dBuV) |Detector |dB/m dB dB dB dBuV/m [dBuV/m (dB) [Degs] |[cm] Polarity
1] 131.2775 42.48[Pk 14.5( -29.8 10.5 - 37.68 43.52 -5.8410-360 398|H
2| 192.2225[ 38.04[Pk 15.9 -29 10.5 - 35.44 43.52 -8.08]0-360 398|H
9 58.9] 52.05|Pk 7.2] -30.1 10.5 - 39.65 40 -0.35]0-360 102V
10 131.235]  44.42[Pk 14| -29.8 10.5 - 39.12 43.52 -4.410-360 102|V
11] 144.1975] 42.55|Pk 14.4 -29.8 10.5 - 37.65 43.52 -5.8710-360 102V
12| 156.1825| 40.52|Pk 14.9] -29.6 10.5 - 36.32 43.52 -7.2]0-360 102V
13 168.21 39.85| Pk 15.2| -29.5 10.5 - 36.05 43.52 -7.4710-360 102V
14| 180.2375| 37.84|Pk 15.91 -29.3 10.5 - 34.94 43.52 -8.5810-360 102V
15] 192.2225| 40.92|Pk 16.1 -29 10.5 - 38.52 43.52 -5]0-360 102V
3 252.3] 42.29|Pk 12.1| -28.7 10.5 0.2 36.39 46.02 -9.63]0-360 399[H
4 276.3] 41.89|Pk 129 -28.7 10.5 0.1 36.69 46.02 -9.33]0-360 299|H
5 300.3] 41.67|Pk 13.2| -28.5 10.5 0.2 37.07 46.02 -8.95]0-360 399[H
6 324.3]  41.19{Pk 13.9 -28 10.5 0.2 37.79 46.02 -8.23]0-360 299|H
7 504.5] 38.04|Pk 17.51 -27.4 10.5 0.2 38.84 46.02 -7.18]0-360 199|H
8 902.8] 45.69|Pk 23| -26.4 10.5 64.2] 116.99 46.02 70.97]0-360 103|H
22 204.2] 40.39|Pk 11.3 -29 10.5 0.1 33.29 43.52 -10.23]0-360 399[H
23 843 29.33|Pk 22.4| -26.4 10.5 7.1 42.93 46.02 -3.09]0-360 399[H
24 852.6] 29.65|Pk 21.9] -26.9 10.5 11.9 47.05 46.02 1.03{0-360 399[H
25 949.9] 30.37[Pk 23| -26.6 10.5 11.2 48.47 46.02 2.45]0-360 103|H
26 953.5] 28.92|Pk 23.3] -26.3 10.5 6.8 43.22 46.02 -2.8]0-360 199|H
16 204.2 44.1]|Pk 11.3 -29 10.5 0.1 37 43.52 -6.52]0-360 102V
17 300] 50.11{Pk 13.2| -28.5 10.5 0.2 45.51 46.02 -0.51]0-360 102V
18 324.3] 41.43|Pk 13.9 -28 10.5 0.2 38.03 46.02 -7.9910-360 399|V
19 337.5] 40.14|Pk 14.6 -28 10.5 0.2 37.44 46.02 -8.5810-360 102V
20 348.4] 40.47|Pk 15| -28.1 10.5 0.2 38.07 46.02 -7.95]0-360 102V
21 902.8| 48.24|Pk 23| -26.4 10.5 64.2] 119.54 - - 0-360 399|V
27 842.4] 29.13|Pk 22.5| -26.5 10.5 6.8 42.43 - - 0-360 302|V
28 853.2] 29.89|Pk 21.9] -26.8 10.5 12.3 47.79 - - 0-360 199V
29 949.9 29.5|Pk 23| -26.6 10.5 11.2 47.6 - - 0-360 302{V
30 953.5]  28.65|Pk 23.3] -26.3 10.5 6.8 42.95 - - 0-360 302|V
Pk - Peak detector
Radiated Emission Data
47 CFR
10m to Part
Test Meter Antenna |Path  [3m BRF 15.209 3m
Frequency |Reading Factor |Factor |Factor [Factor [Level Limit Margin Azimuth [Height
(MHz) (dBuV) |Detector |dB/m dB dB dB dBuV/m [dBuV/m (dB) [Degs] |[cm] Polarity
131.2538| 41.84|Qp 14.5( -29.8 10.5 - 37.04 43.52 -6.48 257 396 |H
58.91 42.43|1Qp 7.2] -30.1 10.5 - 30.03 40 -9.97 128 251V
58.9388| 43.44|Qp 7.2] -30.1 10.5 - 31.04 40 -8.96 127 313|V
131.249| 46.72[{Qp 14| -29.8 10.5 - 41.42 43.52 -2.1 24 103V
144.159] 41.05[Qp 14.4 -29.8 10.5 - 36.15 43.52 -7.37 224 101V
192.212] 40.87[Qp 16.1 -29 10.5 - 38.47 43.52 -5.05 111 102V
300.0039| 49.81]|Qp 13.2| -28.5 10.5 0.2 45.21 46.02 -0.81 258 123|V
204.2233| 43.83|Qp 11.3 -29 10.5 0.1 36.73 43.52 -6.79 148 102V
Qp - Quasi-Peak detector
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REPORT NO: 10766018A
FCC ID: YGP5000-01

DATE: 2015-OCT-09
IC: 9610A-HD5000A

SPURIOUS EMISSIONS 30 TO 1000 MHz Middle Channel
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REPORT NO: 10766018A DATE: 2015-OCT-09

FCC ID: YGP5000-01 IC: 9610A-HD5000A
Crown Equipment
HD5000 RF Reader
TX 915.25 25.1dBm, LR Antenna
24VDC With Ferrite On Harness
Red:Horizontal Green:Vertical
47 CFR
10m to Part
Test Meter Antenna [Path  |3m BRF 15.209
Marker |Frequency |Reading Factor |Factor |Factor |Factor |Level 3m Limit [Margin [Azimuth |Height
No. (MHz) (dBuV) |Detector |dB/m |dB dB dB dBuV/m [dBuV/m [(dB) [Degs] |[cm] |Polarity
1] 131.2775 42.9|Pk 14.5] -29.8 10.5 - 38.1 43.52] -5.42{0-360 400(H
2| 192.2225| 37.86|Pk 15.9 -29 10.5 - 35.26 43.52] -8.26[0-360 400[H
13 57.795 50.06(Pk 7.4] -30.1 10.5 - 37.86 40( -2.14[0-360 398V
14 93.75( 44.66(Pk 9.7 -30 10.5 - 34.86 43.52] -8.66[0-360 248|V
15] 131.2775[ 46.98[Pk 14.1] -29.8 10.5 - 41.78 43.52] -1.74[0-360 101{V
16 156.14| 40.02|Pk 14.9] -29.6 10.5 - 35.82 43.52 -7.7{0-360 101{V
17 168.21]| 40.78|Pk 15.2] -29.5 10.5 - 36.98 43.52] -6.54[0-360 101{V
18] 192.2225( 42.03[Pk 16.1 -29 10.5 - 39.63 43.52] -3.89[0-360 101{V
3 252.3 44.48(Pk 12.1] -28.7 10.5 0.2 38.58 46.02] -7.4410-360 399[H
4 276.3 42.44(Pk 12.9] -28.7 10.5 0.1 37.24 46.02] -8.78[0-360 299[H
5 300] 42.61|Pk 13.2] -28.5 10.5 0.2 38.01 46.02] -8.01{0-360 299[H
6 324.3[ 41.22|Pk 13.9 -28 10.5 0.2 37.82 46.02 -8.2[0-360 399[H
7 480.5| 37.76|Pk 17.2] -27.2 10.5 0.2 38.46 46.02] -7.56[0-360 199(H
8 843.3[ 30.88(Pk 22.4| -26.4 10.5 7.2 44.58 46.02] -1.44[0-360 199(H
9 851.6[ 30.96(Pk 22 -27 10.5 11.4 47.86 46.02 1.84[0-360 199(H
10 915.3 49.76(Pk 23| -26.1 10.5 63.3] 120.46 46.02] 74.4410-360 299[H
11 950| 31.87|Pk 23| -26.6 10.5 11 49.77 46.02 3.75/0-360 299[H
12 953.3 29.67(Pk 23.3| -264 10.5 7] 44.07 46.02]  -1.95[0-360 399[H
27 204.2 40.47(Pk 11.3 -29 10.5 0.1 33.37 43.52] -10.15[0-360 399[H
19 204.2 43.95(Pk 11.3 -29 10.5 0.1 36.85 43.52] -6.67[0-360 103[V
20 300] 49.81|Pk 13.2] -28.5 10.5 0.2 45.21 46.02] -0.81[0-360 103[V
21 348.4] 39.52|Pk 15| -28.1 10.5 0.2 37.12 46.02 -8.9[0-360 103[V
22 842.7| 29.89(Pk 22.4| -26.5 10.5 6.9 43.19 - - 0-360 202[V
23 851.5[ 31.61[Pk 22 -27 10.5 11.3 48.41 - - 0-360 399|V
24 915.3[ 50.85(Pk 23| -26.1 10.5 63.3] 121.55 - - 0-360 202[V
25 950.2 30.8[Pk 23| -26.6 10.5 10.7 48.4 - - 0-360 3021V
26 952.3 29.16(Pk 23.2| -26.5 10.5 8| 44.36 - - 0-360 3991V
Pk - Peak detector
Radiated Emission Data
47 CFR
10m to Part
Test Meter Antenna [Path  |3m BRF 15.209
Frequency |Reading Factor |Factor [Factor [Factor [Level 3m Limit |Margin |Azimuth |Height
(MHz) (dBuV) |Detector |dB/m |dB dB dB dBuV/m [dBuV/m [(dB) [Degs] |[cm] |Polarity
131.2563| 42.63[{Qp 14.5] -29.8 10.5 - 37.83 43.52] -5.69 274 395|H
131.26] 47.16]Qp 14.1] -29.8 10.5 - 41.96 43.52| -1.56 20 102{V
192.216 41.94{Qp 16.1 -29 10.5 - 39.54 43.52] -3.98 119 101]V
57.9188| 37.28|Qp 7.3] -30.1 10.5 - 24.98 40| -15.02 125 101]V
58.9] 39.72|Qp 7.2| -30.1 10.5 - 27.32 40 -12.68 125]  299|V
204.2289| 44.27|Qp 11.3 -29 10.5 0.1 37.17 43.52] -6.35 154 103[V
300.0034 50.3{Qp 13.2] -28.5 10.5 0.2 45.7 46.02] -0.32 258 118[V
Qp - Quasi-Peak detector
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SPURIOUS EMISSIONS 30 TO 1000 MHz High Channel

139 UL EMC Test System 21 Sep 28015 Z2:868: 31
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REPORT NO: 10766018A DATE: 2015-OCT-09

FCC ID: YGP5000-01 IC: 9610A-HD5000A
Crow n Equipment
HD5000 RF Reader
TX 927.25 25.1dBm, LR Antenna
24VDC With Ferrite On Harness
Red:Horizontal Green:Vertical
Z7TCFR
Test Meter Antenna |Path 10m to BRF Part
Marker Fes . 3m Level Margin | Azimuth | Height )
No. requency |Reading |Detector |Factor |Factor Factor Factor dBUV/m 15.20'9' @) |[Degs] |[om] Polarity
(MHz) (dBuV) dB/m dB dB 3m Limit
dB dRi\//m
1] 131.2775 42.75[Pk 14.5] -29.8 10.5 - 37.95 43.52| -5.57[0-360 398|H
2| 192.2225 38.38 [Pk 15.9 -29 10.5 - 35.78 43.52| -7.74[0-360 398[H
14 131.235 46.6 | Pk 14] -29.8 10.5 - 41.3 43.52| -2.22[0-360 101{V
15 168.21 40.8[Pk 15.2( -29.5 10.5 - 37 43.52| -6.52]|0-360 101V
16]  192.2225 42.45[Pk 16.1 -29 10.5 - 40.05 43.52| -3.47[0-360 101{V
3 204.1 39.59 [Pk 11.4 -29 10.5 0.1 32.59 43.52| -10.93[0-360 199(H
4 252.2 44.84 [Pk 12.1] -28.7 10.5 0.2 38.94 46.02| -7.08[0-360 399[H
5 276.3 42.15[Pk 12.9 -28.7 10.5 0.1 36.95 46.02| -9.07]0-360 299|H
6 300 42.74|Pk 13.2] -28.5 10.5 0.2 38.14 46.02| -7.88[0-360 399[H
7 324.35 41.59 [Pk 13.9 -28 10.5 0.2 38.19 46.02| -7.83[0-360 299[H
8 450 38.35[Pk 17.1] -27.6 10.5 0.2 38.55 46.02| -7.47[0-360 199(H
9 845.9 30.03| Pk 22.3] -26.4 10.5 8.4] 44.83 46.02| -1.19]0-360 199|H
10 852.1 29.67 [Pk 22 -27 10.5] 11.6] 46.77 46.02 0.75[0-360 199(H
11 927.3 42.51|Pk 22.8 -26.1 10.5] 73.3] 123.01 46.02| 76.99[0-360 299[H
12 950.3 29.91 [Pk 23| -26.6 10.5] 10.5] 47.31 46.02f 1.29[0-360 399[H
13 952 27.96 [ Pk 23.2| -26.6 10.5 8.4] 43.46 46.02| -2.56]0-360 299|H
17 204.2 43.95[Pk 11.3 -29 10.5 0.1 36.85 43.52| -6.67[0-360 103|V
18 300 50.81 [Pk 13.2] -28.5 10.5 0.2 46.21 46.02f 0.19[0-360 103|V
19 848.1 27.38 [Pk 222 -26.7 10.5 9.5 42.88 - - [0-360 103[V
20 853.3 30.46| Pk 21.9] -26.8 10.5( 12.3] 48.36 - - 10-360 399|V
21 927.3 40.27 [Pk 22.8 -26.1 10.5] 73.3| 120.77 - - [0-360 103|V
22 949.9 29.5|Pk 23| -26.6 10.5] 11.2 47.6 - - [0-360 299(V
23 952.1 28.42 [Pk 23.2] -26.5 10.5 8.3] 43.92 - - 10-360 199|V
Pk - Peak detector
47 CFR
Test Meter Antenna |Path 10m to BRF Part
. Readi b E F 3m F Level 15.2 Margin | Azimuth |Height Polari
requency [Reading |Detector [Factor actor Factor actor dBuV/m 5. 0.9. @) |iDegs] |[cm] olarity
(MHz) (dBuV) dB/m dB 4B dB 3m Limit
dBuV/m
131.2515 42.48|Qp 14.5( -29.8 10.5 - 37.68 43.52| -5.84 278 395|H
131.2555 46.8]Qp 14.1] -29.8 10.5 - 41.6 43.52 -1.92 15 103|V
192.216 41.95|Qp 16.1 -29 10.5 - 39.55 43.52 -3.97 121 101{V
168.1863 40.14]Qp 15.2] -29.5 10.5 - 36.34 43.52 -7.18 85 102{V
300.0038 50.5|Qp 13.2( -28.5 10.5 0.2 45.9 46.02| -0.12 258 119(V
204.224 44.31]1Qp 11.3 -29 10.5 0.1 37.21 43.52| -6.31 149 102|V
Qp - Quasi-Peak detector
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FCC ID: YGP5000-01 IC: 9610A-HD5000A

9. SETUP PHOTOS
Radiated Emissions 9kHz-30MHz
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Radiated Emissions 30MHz — 1GHz
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Radiated Emissions 1GHz — 10GHz Photo 1 of 2
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Radiated Emissions 1GHz — 10GHz Photo 2 of 2
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Antenna Port Measurements

END OF REPORT
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