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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written permission of
Timco Engineering Inc.

The test results relate only to the items tested.

Summary

The device under test does:

= Fulfill the general approval requirements as identified in this test report

] Not fulfill the general approval requirements as identified in this test report

Attestations

This equipment has been tested in accordance with the standards identified in this test
report. To the best of my knowledge and belief, these tests were performed using the
measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the indicated
standards are calibrated regularly in accordance with 1SO 17025: 2005 requirements.

| attest that the necessary measurements were made, under my supervision, at:
Timco Engineering Inc.
849 NW State Road 45

Newberry, FL 32669

Authorized Signatory Name:

Tim Royer
Engineering Project Manager

Date: 8/12/2015
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GENERAL INFORMATION

EUT Specification

Regulatory Standards | FCC Title 47 CFR Part 15.247
IC RSS-247 Issue 1 & RSS-GEN Issue 4

FCC ID | LEA-U3-700-800
IC Certification Number | 3819A-U700800
Model | U3-700-800
EUT Description | UHF 700/800 PTT RADIO W/GPS & BT
BT Chipset Version | BT V2.1
Operating Frequency | TX: 2402 — 2480 MHz RX: 2402 — 2480 MHz
[ ] 110-120Vac/50— 60Hz
EUT Power Source | [ | DC Power

X Battery Operated Exclusively

Test Item | [] Prototype | X Pre- [ ] Production
Production
Type of Equipment | [_] Fixed [] Mobile X portable

Antenna Connector | None

Antenna | Integral Chip Antenna

Timco Engineering Inc. located at 849 NW State
Road 45 Newberry, FL 32669 USA.

Temperature: 24-26°C

Relative humidity: 50-65%

ANSI C63.10-2013

Measurement Standard | FCC DA 00-705

ANSI C63.4-2009 (Radiated Site Validation)
Engineering Software was used to enable the modes
Test Exercise | of operation, DH5 Packet types were used for all

Test Facility

Test Conditions

tests
Test Supporting Equipment
Device Manufacturer Model S/N Supplied By | Used For
Bluetooth Jabra SP200 TTBHF1100 Unication Testing
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RESULTS SUMMARY

TIMCO

ENGINEERING,Ine¢.

Specification FCC Rules Part IC RSS Part Result
FHSS Channel Separation 247 8§5.1.2 Pass
FHSS Hopping Sequence 15.247(a,1) 247 8§ 5.1.1 Pass
FHSS System Receiver Bandwidth 247 8§ 5.1.2 Pass
FHSS Number of Hopping Channels Pass
15.247(a,1,iii) 247 85.1.4
FHSS Hopping Channel Occupancy Time Pass
Peak Power Output 15.247(b,1) & (b,4) 247 8§ 5.4.2 Pass
Bandedge Compliance Pass
15.247(d) 247 8 5.5
Radiated Spurious Emissions Pass
Occupied Bandwidth 15.215(c) 247 8§ 5.1.1 Pass
RSS-GEN Compliance NA 247 8§ 3.1 Pass
AC Powerline Conducted Emissions 15.207 GEN & 8.8 Pass
Restricted Band of Operation 15.205 GEN § 8.10 Pass
Antenna Requirement 15.203 GEN § 8.3 Pass
Notes:
Table of Contents
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FHSS REQUIREMENTS

Rules Part No.:

Requirements:

Test Method:

Setup:

FCC 15.247(a, 1) , ICRSS 247 §5.1.1 & 5.1.2

Channel Separation

Hopping channel carrier frequencies shall be separated by 25 kHz or two-thirds
of the 20 dB bandwidth of the hopping channel, whichever is greater, provided
the systems operate with an output power no greater than 125 mWw.

Hopping Sequence

The system shall hop to channel frequencies that are selected at the system
hopping rate from a pseudo randomly ordered list of hopping frequencies. Each
frequency must be used equally on the average by each transmitter.

Receiver Input Bandwidth

The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift
frequencies in synchronization with the transmitted signals.

ANSI C63.10 § 7.8.2 Carrier frequency separation

DA 00-705 § Pseudorandom Frequency Hopping Sequence
DA 00-705 8§ Equal Hopping Frequency Use

DA 00-705 8§ System Receiver Input Bandwidth

R Arderans

o
==

Spactiuim Analybed | Recoiver
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FHSS REQUIREMENTS

Test Data: FHSS Channel Separation

Data Rate Separation (KHz) (273 of 20 dB OBW) Pass / Fail
Limit (KHz)

1 MBps (GFSK) 1000 >753.3 Pass

FHSS Hopping Sequence and Receiver Bandwidth Verification

Requirement FHSS Protocol Pass / Fail
Pseudorandom Hopping Sequence Pass
Equal Frequency Use Follows BT v2.1 Pass
Receiver Input Bandwidth Pass

RESULTS: Meets Requirements

Table of Contents

APPLICANT: UNICATION CO., LTD.
IC: 3819A-U700800
FCC ID: LEA-U3-700-800

REPORT: 1272DUT15TestReport.docx Page 7 of 39




TIMCO
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FHSS REQUIREMENTS

Test Data: 1DH5 Channel Separation Plot
<8> *RBW 100 kHz Marker 1 [T1 ]
A C . *WVBW 300 kH=z 51.62 dBuv
Ref 100 dBpv wAEE 30 d4dB SWT 2.5 ms 2.442000000 GH=z

Beles 2 .

.33 dB
u 41.000000000 Mz |IEM
vz
LNA
BS
< u
e AN o VoAt ¥ e S VaWated

L N LA N e

Center 2.4415 GHz 300 kHz/ Span 3 MHz

Date: 17.JUL.2015 16:43:17

Results Meets Requirements
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TIMCO

FHSS REQUIREMENTS

Rules Part No.:

Requirements:

Test Method:

FCC 15.247(a, 1, iii), IC RSS 247 §5.1.4

Number of Hopping Channels
The System shall use at least 15 channels.

Hopping Channel Occupancy Time

The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.

ANSI C63.10 § 7.8.3 Number of hopping frequencies
ANSI C63.10 § 7.8.3 Time of Occupancy

Setup:
[ Al g
B - —
- .
Spoctrum Analyrer | Recoiver
Test Data: Number of Hopping Channels
Data Rate Number of Limit Pass / Fail
channels
1 MBps (GFSK) 79 >15 Pass
Hopping Channel Occupancy Time
Data Rate Dwell Time (Sec) Limit (sec) Pass / Fail
1 MBps (GFSK) 0.030625 < .4 Pass

RESULTS: Meets Requirements

Table of Contents
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FHSS REQUIREMENTS

Test Data: Number of Channels Plot

® *RBW 1 MHz
17.Jul 15 16:49 *VBW 3 MHz

Ref 80 dBuv G 10 dB SWT 2.5 ms
80
| s

—c0

LNA
Ps

—30 \
3DB

e AC

10

—-10

-20

Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Datven Ll dUL20LE Losdands

Results Meets Requirements
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FHSS REQUIREMENTS

TIMCO

ENGINEERING,Inc.

Test Data: 1DH5 Channel Occupancy Time Plot

@ RBW 1 MHz Dellts 2 TEL 1]
17.Jul 15 16:53 *VBW 3 MHz ~0.05 dB
Ref 80 dBuv *Att 10 dB SWT 2.5 ms 392.628205 us
g0 Markgr 1 [T1]]
50{97 dBuv
| cen 428.685897 us
=e
-0
il ”
. T T i
LNA
TRC 4fL. & ABpV &3
40
- 30
3DB
L o J
10
. bl bl ot el L b HJ I
I Tt |
10
-20

Center 2.44168 GHz 250 us/

Date: 17.JUL.2015 16:53:18

Results Meets Requirements
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PEAK POWER OUTPUT
Rules Part No.:  FCC 15.247(b) (1) (4), IC RSS 247 § 5.4.2

Requirements: FHSS Using Hopset 2 75 Channels
Maximum Conducted Peak Power Output shall not exceed 1 Watt
Also the Peak Power Output shall not exceed 4 Watts EIRP

Test Method: ANSI C63.10 § 7.8.5 Output Power test procedure for FHSS, utilizing the
alternative radiated procedure described in DA 00-705. The radiated field
strength at 3 meters was converted to EIRP following the guidance of ANSI
C63.10 § Annex G using the field strength approach and relationship between
ERP and EIRP as follows:

Field Strength Conversion Formula: eirp = (E x d)?/30

E = electric field strength in V/m,
d = measurement distance in meters (m).

EIRP to ERP Conversion Formula: erp = eirp/1.64

Setup:
R Al ersma
Al Teed | T
U peosrt H
i 1-4m
= __-I_ e _I :
= Im —-:

Sy
'l:l'

Spadtiuim Analybod | Becawer
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PEAK POWER OUTPUT

Test Data: Peak Power Output Measurement Table
Calculated EIRP for 4 Watt Limit
i Tuned 3M Field .
Modulation | Packet Type FeerEey || SyenEl EIRP Margin
MBps Time Slot w W
(MBps) (Ti ) (MH2) (dBUV/M) (W) (W)
2402 95.28 0.00101 3.998988
1 DH5 2441 92.25 0.00050 3.999496
2480 92.74 0.00056 3.999436
Calculated ERP for 1 Watt Limit
Tuned
Modulation | Packet Type Freuuenc ERP Margin (W)
(MBps) (Time Slot) quency 1wy E
(MHz)
2402 0.00062 0.99938
1 DH5 2441 0.00031 0.99969
2480 0.00034 0.99966

RESULTS: Meets Requirements
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PEAK POWER OUTPUT

Test Data: 1DH5 Low End of Band Peak Power 3 Meter Field Strength Plots

* RBW 2 MHz Mamleers 1 [EEL ]

% L. gl LS 120 *VBW 5 MHz 95.28 dBpv/m

Ref 100 dBuv/m L 30 dB SWT 2.5 ms 2.401713842 GH=z
100 1
v
PO S
[PRESNSIY sl e ST Y
ey [ i a
| oo™ T vH-
—80
TDS
—70
LNA
PS
—&0
—50
3DB
- 40 AC
—30
20
- 134
0
Center 2.402 GHz 350 kHz/ Span 3.5 MHz
Dabven Ll JUL20LE Le8xilsds

Results Meets Requirements
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PEAK POWER OUTPUT

Test Data: 1DH5 Middle of Band Peak Power 3 Meter Field Strength Plots
® * RBW 2 MHz Mamleers 1 [EEL ]
L.l LS 14547 *VBW 5 MH=z 92.25 dBuv/m
Ref 100 dBpv/m wonEE 30 dB SWT 2.5 ms 2.440753205 GHz
100
il
| I e ¥
- 50 = ]
.
TDS
—70
LNA
Ps
—&0
—50
3DB
- 40 AC
—30
20
- 134
0
Center 2.441 GHz 350 kHz/ Span 3.5 MHz

Dabven Ll dUL20LE Lawdinad

Results Meets Requirements
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PEAK POWER OUTPUT

Test Data: 1DH5 High End of Band Peak Power 3 Meter Field Strength Plots

® *REW 2 MHz Marker 1 [T1 ]
06.Aug 15 09:18 *VBW 5 MHz 92.74 dBuv/m

Ref 102 dBuv/m b ol 30 dB SWT 2.5 ms 240674679 GHZ

—100

<

P ———

EW|

=
&
H

—50

TDS

=70

LNA
Ps

60

50

3DB
AC

=40

=30

—20

—10

Center 2.48 GHz 350 kHz/ Span 3.5 MHz

Date: 6.AUG.2015 09:18:1¢6

Results Meets Requirements
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OCCUPIED BANDWIDTH

Rules Part No.: FCC 15.215(C), ICRSS 247 § 5.1.1 & RSS GEN § 6.6

FCC Requirements: The 20 dB bandwidth of the emission shall be contained within the frequency
band designated in the rule section under which the equipment is operated.

IC Requirements: 20 dB & 99% Bandwidth reporting only

ANSI C63.10 § 6.9.2 Occupied bandwidth-20dB Relative procedure
ANSI C63.10 8§ 6.9.3 Occupied bandwidth-99% procedure

Test Method:

Setup:
[ Al ennig
1l
Spoctrum Analyrer | Recoiver
Test Data: 20 dB Occupied Bandwidth Measurement
Frl;:]ggcy 1MBps

(MHZ) (MHZz)

2402 1.13

2441 1.15

2480 1.12

99% Occupied Bandwidth Measurement

Fr;lqjlrjggcy 1MBps
(MH2) (MH2z)
2402 978.15
2441 983.71
2480 967.03

RESULTS: Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 20 dB OBW 1Mbps Low End of Band
® * REW 100 kHz Marker 1 [T1 ]
16.Jul 15 16:3 *VBW 300 kHz 55.99 dBupV
Ref 64.4 dBuvV *Att 10 dB SWT 2.5 ms 2.401955538 GHz
nde [T1] 20.00 dB
[ 1 BW 1.13376%231 MH=z
ﬂ Temp [1 [T1 ndB] [F]
| w\ 3569 dBuv
1 e // \ 2.401427558 GHz
2 [Tl ndB]

Temp
/ \\ 35158 dBuV

40
‘/:f!f h\i 2.402561327 GHz
3 LNA

\ PSS

Y P N

3DB
AC

Center 2.402 GHz 346.8 kHz/ Span 3.468 MHz

Date: 16.JUL.2015 16:30:05

Results Meets Requirements
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OCCUPIED BANDWIDTH

TIMCO

ENGINEERING,Inc.

Test Data: 20 dB OBW 1Mbps Middle of Band
® * RBW 100 kHz Marker 1 [T1 ]
16.Jul 15 16:45 *VBW 300 kHz 50.57 dBuv
Ref 64.4 dBuv *ntt 10 dB SWT 2.5 ms 2.440988885 GHz
ndB [T1] 20.00 dB
B BW 1.150442308 MHz
| Temp |1 [Tl tidB]
. At 30481 dBuv
1 e 2.440423000 GHz
Terp (2 [T1 ndB]
L 40 085 dBu
2.441573442 GHz
T TZ

/ \

—10

mww WKMNNW

—-10

—-20

——-30

Center 2.441 GHz 345.8 kHz/

Dater L6 JUL20LE Llexdbnis

Span 3.468 MHz

LNA
Ps

3DB
AC

Results Meets Requirements
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OCCUPIED BANDWIDTH

TIMCO

ENGINEERING,Inc.

Test Data: 20 dB OBW 1Mbps High end of Band
® *REW 100 kHz Marker 1 [T1 ]
16.Jul 15 16:5 *VBW 300 kHz 51.98 dBpV
Ref 64.4 dBuv *Att 10 dB SWT 2.5 ms 2.480005558 GHz
ndB [[T1] 20.00 dB
[ BW |1.128211538 MH=z
i Temp [1 [T1 ndB] [F]
| T 32{00 dBpv
1 R v 2.479421558 GHz
Temp (2 [T1 ndB]
40 31/68 dBuV
2.480553769 GHz
T 1)

H“‘WWW

Center 2.48 GHz 346.8 kHz/

Date: 16.JUL.2015 16:53:54

Span 3.468 MHz

LNA
PSS

3DB
AC

Results Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 99% OBW 1Mbps Low End of Band

® *RBW 100 kHz Marker 1 TEL ]
16.0ul 15 1é:20 *VBW 300 kHz 55.54 dBUV
Ref 64.4 4BV *Att 10 dB SWT 2.5 ms 2.402072250 GHz
OBW975.153846154 kHz

B 1 Temp |1 [T1 OBW]

39)98 dBuv

W—L»\ 2.4014998038 GHz

e < " // \ Temp |2 [T1 OBW]

?}IJ \\\TZ 89498 OBV
Lv) kvd 402477962 GH

/ \

—20

A Y N

3DB
AC

—-10

—-20

——-30

Center 2.402 GHz 345.8 kHz/ Span 3.468 MHz

Dater L6 JUL20LE  LlEsd8nds

Results Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 99% OBW 1Mbps Middle of Band

® *RBW 100 kHz Marker 1 [T1 ]
16.Jul 15 16:4° *VEBW 300 kHz 50.57 dBQRV
Ref 64.4 dBuV *Att 10 dB SWT 2.5 ms 2.440988885 GHz
OBWSd3.711538462 kHz

[N Temp |1 [T1 OBW]

] 3536 depv|IEN

| . 2.440509365 GHz

1 redi Temp |2 [T1 OBW]
35)32 dBpv
2.441489077 GH

: T1 T2
Z
a0 LNA
// \\ PS

T A

3DB
AC

Center 2.441 GHz 346.8 kHz/ Span 3.468 MHz

Date: 16.JUL.2015 16:45:58

Results Meets Requirements
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OCCUPIED BANDWIDTH

Test Data: 99% OBW 1Mbps High End of Band
® * RBW 100 kHz Marker 1 [Tl ]
16.Jul 15 16:5 *VEW 300 kHz 51.98 dBuV
Ref 64.4 dBUV *Att 10 dB SWT 2.5 ms 2.480005558 GHz
OBW967.038461538 kHz
60 Temp (1 [T1 OBW]
i 34J88 deuv|IEN
.- T 2.479508365 GHz
1 Ry v Temp |2 [T1 OBW]
3542 dBpv
40 2.480472404 GH
; - T2

) / "
o il \Yam

B ] o

AC

Center 2.48 GHz 346.8 kHz/ Span 3.468 MHz

Date: 16.JUL.2015 16:53:38

Results Meets Requirements
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BANDEDGE
Rule Part No.: FCC 15.247(d) & 15.209, IC RSS 247 8 5.5 & RSS GEN § 8.9
Requirements: Emissions must be at least 20dB down from the highest emission level
Within the authorized band as measured with a 100 kHz RBW, additionally
adjacent restricted band edge emissions must comply with 15.209 and RSS-
GEN 8.9 limits.
Test Method: ANSI C63.10 8§ 6.10.4 Authorized band-edge relative method
ANSI C63.10 8§ 6.10.6 Restricted band-edge marker delta method
Setup:
R Arderans
B - —]
o r
Spactiuim Analybed | Recoiver
Notes: The marker delta method of measurement technique used for adjacent

restricted bandedges may be used for measuring emissions that are up to 2
MHz removed from the bandedge. Radiated emissions that are removed by
more than 2 MHz from the bandedge must be measured in the conventional
manner.

RESULTS: Meets Requirements
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BANDEDGE

TIMCO

ENGINEERING,Inc.

Data: 1DH5 Low Band Edge Hopping Stopped

*RBW 100 kHz

@

Marker 1

LERL i

i 7 o T D 1= g i *VBW 300 kHz 55.54 dBUWV
Ref 70 dBuv L 10 dB SWT 5 ms 2.402051282 GH=z
20 Belid =2 [GEL J)
e el
- 42.083333333 MHz
1
& B8 B - Deltd 3 [T1 ]
D .54 dBpv
e [“"\ —34.21 am
. S ———
/ \\
D2z 3b.54 dBuy LNA
/ \ ps
—30
3 ) / \
e A A i ¥
hd
\NJ\W] Whal W | w
o AU A A A JoAn s sy 3DB
_ Ac
0
--10
=24
FIL
-30
Center 2.4 GHz 1 MHz/ Span 10 MHz
Dabven L. dUL20LE Lisdleds

Results Meets Requirements
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BANDEDGE
Data: 1DH5 Low Band Edge Hopping
® *RBW 100 kHz Marker 1 [T1 ]
17.Jul 15 10:45 *VBW 300 kHz 51.63 dBpV
Ref 70 dBpV *Att 10 dB SWT 5 ms 2.401842949 GHz
20 Belid =2 [GEL J)
-31.41 dB
- 41.875000000 MHz
Deltd 3 [T1 ]
3 -31.93 dB
Dik SHleR B 1} I} 500 ML

i VT
[V VY |

D2 31.63 dBuy !

50
ARSI
d A rtparid oot b bota o At 3DB

1) AC
0
--10
=24
FIL
-30
Center 2.4 GHz 1 MHz/ Span 10 MHz

Dabven Ll dUL20LE Lindbnds

Results Meets Requirements
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TIMCO
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BANDEDGE
Data: 1DH5 Upper Restricted Band Edge Hopping Stopped
Field Strength | Emission Level | Field Strength | Emission Margin
of Carrier Below Carrier of Emission Limit (dB)
(dBuVv/m) (dB) (dBuVv/m) (dBuVv/m)
92.74 43.55 49.19 54 4.8
Data: 1DH5 Upper Restricted Band Edge Hopping Stopped
@ * RBW 100 kH=z Mamleery 1 [IET ]
0. Auyg 15 09126 *WVBW 300 kHz 54..05 dBuv
Ref 72 dBuv W 0 dB SWI 5 ms 2.479830128 GHz
70 Belt 3
=43.55 dB

4.631419256 MHz

—c0

:

. lel,gg,\.m
)\

—40

30
/ D2 24\05/\dB1,1\]
J\[V \/
= 4

VA

dBuv

LNA
Ps

—-10

—-20

Center 2.4835 GH=z 1 MHz/ Span 10 MHz

Date: 6.AUG.2015 09:26:53

Results Meets Requirements
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BANDEDGE
Data: 1DH5 Upper Restricted Band Edge Hopping
Field Strength | Emission Level | Field Strength | Emission Margin
of Carrier Below Carrier of Emission Limit (dB)
(dBuVv/m) (dB) (dBuVvV/m) (dBuVv/m)
92.74 415.5 47.24 54 6.76
Data: 1DH5 Upper Restricted Band Edge
® * RBW 100 kHz Delta 2 [T1 ]
LAug 338 *VBW 300 kH=z 45.50 4B
Ref 72 dBuv *ACL 0 dB SWT 5 ms 5.657051282 MH=
| 5r.‘_1 (I)'f dBuv

2.a79028846 cHz |IES

:

Efl

Center 2.4835 GHz 1 MHz/ Span 10 MH=z

Date: 6.AUG.2015 09:35:42

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS
Rules Part No.: FCC part 15.247 (d) & 15.209, IC RSS 247 § 5.5 & RSS GEN § 8.9

Requirements: 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

Emissions found in restricted bands the levels must comply with the general
limits found in FCC part 15.209

Frequency | Limits
FCC Part 15.209, IC RSS-GEN 8.9
9 to 490 kHz 2400/F (kHz) uyv/m @ 300 meters
490 to 1705 kHz 24000/F (kHz) pv/m @ 30 meters
1705 kHz to 30 MHz 29.54 dBuV/m @ 30 meters
30 — 88 40.0 dBuV/m @ 3 meters
80 — 216 43.5 dBuv/m @ 3 meters
216 — 960 46.0 dBuV/m @ 3 meters
Above 960 54.0 dBuV/m @ 3 meters
Test Method: ANSI C63.4 § Annex D Validation of radiated emissions standard test sites

ANSI C63.10 § 6.3 Common requirements radiated emissions
ANSI C63.10 § 6.4 Emissions below 30 MHz

ANSI C63.10 § 6.5 Emissions between 30 & 1000 MHz

ANSI C63.10 § 6.6 Emissions above 1 GHz

Field Strength Calculation:

The field strength at 3m was established by adding the meter reading of the spectrum analyzer
(which is set to read in units of dBuV) to the antenna correction factor supplied by the antenna
manufacturer plus the coax loss. The antenna correction factors are stated in terms of dB. The gain
of the preselector was accounted for in the spectrum analyzer meter reading.

Example:
Freq (MHz) Meter Reading + ACF +CL=FS
33 20 dBuv + 10.36 dB + 0.5 = 30.86 dBpV/m @ 3m
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RADIATED SPURIOUS EMISSIONS

Setup:
Emissions below 30 MHz

Magnetic Field
Loop Antenna

Ant. feed |
EUT point |

Spectrum Analyzer / Receiver

Emissions 30 — 1000 MHz

RX Antenna

Ant. Teed :
EUT point
_____ am
T |- Im —_—
o0.8m '
T
B

Spectrum Analyzer | Receiver

Emissions above 1 GHz

R Arderans

un

Specirum Analyrer | Recoiver
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RADIATED SPURIOUS EMISSIONS

Notes: Only the worst case data rate and Output Power which produced emissions
within 20dB of the limit are reported from 9 KHz to 25 GHz

Test Data: 1DHS5 Field Strength at 3 Meters
Tuned Emission Meter Correction Field
Freq Frequency Reading Anten_na SN Factor Strength Margin
MHz MHz dBuy  Polarity  Loss Db dB/M dBu V/M

2402 13.00 4.45 Y, 0.11 10.58 15.14 24.86
2402 16.29 2.20 Y, 0.13 10.40 12.73 27.27
2402 25.72 -3.22 Y, 0.16 9.26 6.20 33.80
2402 1119.66 13.00 H 2.74 27.24 42.98 11.02
2402 1272.91 12.63 Y, 3.15 27.55 43.33 10.67
2402 1459.66 12.39 H 3.01 27.94 43.34 10.66
2402 1600.41 12.98 Y, 3.14 28.69 44.81 9.19
2402 1759.96 12.66 H 2.91 29.75 45.32 8.68
2402 2276.41 13.76 Vv 3.09 31.90 48.75 5.25
2402 2323.89 13.19 H 3.13 31.99 48.31 5.69
2402 2328.50 16.35 Vv 3.13 32.00 71.48 2.52
2402 2328.50 10.41* |V 3.13 32.00 45.54 8.46
2402 2358.08 17.57 H 3.15 32.06 72.78 1.22
2402 2358.08 17.57 Y, 3.15 32.06 72.78 1.22
2402 2358.08 10.40* H 3.150 32.06 45.62 8.37
2402 2358.08 10.40* |V 3.150 32.06 45.62 8.37
2402 2359.31 13.35 H 3.15 32.06 48.56 5.44
2402 2379.97 14.02 H 3.17 32.10 49.29 4.71
2402 2486.33 12.98 Y, 3.24 32.31 48.53 5.47
2402 2486.84 12.44 H 3.24 32.31 47.99 6.01
2402 2492.54 11.24 Vv 3.24 32.33 46.81 7.19
2402 2495.39 13.23 H 3.25 32.33 48.81 5.19
2402 2498.24 12.27 Vv 3.25 32.34 47.86 6.14
2402 2498.39 13.01 H 3.25 32.34 48.60 5.40
2402 4475.88 10.79 H 4.74 34.03 49.56 4.44
2402 5150.52 11.63 H 5.05 34.28 50.96 3.04
2402 5230.69 11.26 H 5.07 34.35 50.68 3.32

* Denotes Average measurment

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data:

Tuned
Freq
MHz
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441

1DHS5 Field Strength at 3 Meters

Emission
Frequency
MHz
14.96
19.86
25.01
1146.95
1161.65
1197.33
1552.13
1619.31
1644.50
1932.21
1932.21
2022.38
2022.38
2032.88
2032.88
2322.80
2326.20
2326.20
2351.00
2351.00
2353.04
2353.04
2386.96
2386.96
2389.68
2389.68
2394.00
2394.00

Meter
Reading
dBu V
5.38
5.48
4.39
18.53
18.19
17.43
17.52
18.67
16.54
17.64
1.55*
18.26
1.55*
17.47
1.71*
13.89
18.34
1.40*
18.48
1.30*
17.82
1.40*
18.00
1.40*
17.44
1.40*
17.54
1.50*

* Denotes Average measurement

Results Meets Requirements
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Antenna

Polarity @ Loss Db

K KKKIIKKIIIIKKKIIKKIKKIKKKKKL

Coax

0.12
0.14
0.16
2.78
2.80
2.86
3.08
3.09
3.03
3.06
3.06
2.92
2.92
2.92
2.92
3.13
3.13
3.13
3.15
3.15
3.15
3.15
3.17
3.17
3.17
3.17
3.18
3.18

Correction
Factor
dB/M
10.50
10.11
9.40
27.29
27.32
27.40
28.37
28.81
28.98
30.90
30.90
31.39
31.39
31.42
31.42
31.99
32.00
32.00
32.04
32.04
32.05
32.05
32.12
32.12
32.12
32.12
32.13
32.13

TIMCO

ENGINEERING,Inc.

Field
Strength | Margin
dBu V/M

16.00 24.00
15.73 24.27
13.95 26.05
48.60 5.40
48.31 5.69
47.69 6.31
48.97 5.03
50.57 3.43
48.55 5.45
71.60 2.40
35.51 18.49
72.57 1.43
35.86 18.14
71.81 2.19
36.05 17.95
49.01 4.99
73.47 0.53
36.53 17.47
73.67 0.33
36.49 17.51
73.02 0.98
36.60 17.40
73.29 0.71
36.69 17.31
72.73 1.27
36.69 17.31
72.85 1.15
36.81 17.19
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Test Data:

Tuned
Freq
MHz
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441
2441

1DHS5 Field Strength at 3 Meters (Continued)

Emission
Frequency
MHz
2394.99
2394.99
2394.99
2394.99
2486.52
2486.52
2488.12
2488.12
2489.17
2489.17
2491.50
2491.50
2493.39
2493.39
2493.98
2493.98
2498.95
2498.95
2499.20
2499.20
4793.36
4793.36
4793.36
4793.36
4883.63
4883.63

Meter
Reading
dBu V
16.65
1.40*
17.65
1.50*
17.84
1.40*
16.46
1.40*
17.58
1.50*
16.89
1.70*
16.20
1.50*
18.19
1.40*
15.72
1.40*
17.00
1.50*
13.50
2.10*
13.79
2.00*
14.27
2.40*

* Denotes Average measurement

Results Meets Requirements
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Antenna

Polarity @ Loss Db
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Coax

3.18
3.18
3.18
3.18
3.24
3.24
3.24
3.24
3.24
3.24
3.24
3.24
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25
4.90
4.90
4.90
4.90
4.94
4.94

Correction
Factor
dB/M
32.13
32.13
32.13
32.13
32.31
32.31
32.32
32.32
32.32
32.32
32.32
32.32
32.33
32.33
32.33
32.33
32.34
32.34
32.34
32.34
34.12
34.12
34.12
34.12
34.14
34.14

Field
Strength
dBu V/M

71.96

36.71

72.96

36.81

73.39

36.95

72.02

36.96

73.14

37.06

72.45

37.26

71.78

37.08

73.77

36.98

71.31

36.99

72.59

37.09

72.52

41.12

72.81

41.02

73.35

41.48
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Margin

2.04
17.29
1.04
17.19
0.61
17.05
1.98
17.04
0.86
16.94
1.55
16.74
2.22
16.92
0.23
17.02
2.69
17.01
1.41
16.91
1.48
12.88
1.19
12.98
0.65
12.52




Test Data:

Tuned
Freq
MHz
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480

1DHS5 Field Strength at 3 Meters

Emission
Frequency
MHz
16.05
22.78
28.77
1159.55
1279.21
1514.30
1514.34
2005.50
2005.50
2121.05
2121.05
2317.35
2317.35
2322.80
2342.82
2342.82
2353.40
2369.25
2369.25
2387.30
2485.45
2485.45

Meter
Reading
dBu V
6.99
4.40
7.00
16.54
17.03
17.48
17.24
17.84
1.50*
17.40
1.40*
17.51
1.20*
14.74
17.13
1.40*
15.73
17.00
1.00*
15.71
16.54
1.50*

* Denotes Average measurment
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Antenna
Polarity
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Coax
Loss
Db
0.12
0.15
0.17
2.80
3.18
3.03
3.03
2.90
2.90
2.98
2.98
3.12
3.12
3.13
3.14
3.14
3.15
3.16
3.16
3.17
3.24
3.24

Correction
Factor
dB/M
10.42
9.71
8.65
27.32
27.57
28.12
28.12
31.36
31.36
31.59
31.59
31.98
31.98
31.99
32.03
32.03
32.05
32.08
32.08
32.12
32.31
32.31

Field
Strength
dBu V/M

17.53

14.26

15.82

46.66

47.78

48.63

48.39

72.10

35.76

71.97

35.97

72.61

36.30

49.86

72.30

36.57

70.93

52.24

76.24

51.00

72.09

37.05

Page 34 of 39

TIMCO

ENGINEERING,Inc.

Margin

22.47
25.74
24.18
7.34
6.22
5.37
5.61
1.90
18.24
2.03
18.03
1.39
17.70
4.14
1.70
17.43
3.07
1.76
17.76
3.00
1.91
16.95




Test Data:

Tuned
Freq
MHz
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480
2480

1DHS5 Field Strength at 3 Meters (Continued)

Emission
Frequency
MHz
2487.10
2487.10
2491.10
2491.10
2494.30
2494.30
2496.07
2496.07
4720.89
4720.89
4972.50
4972.50

Meter
Reading
dBu V
17.04
1.40*
16.98
1.40*
16.22
1.20*
17.66
1.50*
13.20
2.10*
14.02
2.40*

* Denotes Average measurment

Results Meets Requirements
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Antenna
Polarity
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Coax
Loss
Db
3.24
3.24
3.24
3.24
3.25
3.25
3.25
3.25
4.86
4.86
4.99
4.99

Correction
Factor
dB/M
32.31
32.31
32.32
32.32
32.33
32.33
32.33
32.33
34.11
34.11
34.16
34.16

Field
Strength
dBu V/M

72.59

36.95

72.54

36.96

71.80

36.78

73.24

37.08

72.17

41.07

73.17

41.55
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Margin

1.41
17.05
1.46
17.04
2.20
17.22
0.76
16.92
1.83
12.93
0.83
12.45




AC POWER LINE CONDUCTED EMISSIONS

Rules Part No.: FCC 15.207(a)

Requirements:

TIMCO

ENGINEERING,Ine¢.

Frequency Quasi Peak Limits Average Limits
(MH2) (dBuv) (dBuv)
0.15-0.5 66 — 56 * 56 —46 *
0.5-5.0 56 46
5.0 - 30 60 50
* Decrease with logarithm of frequency
Test Method: ANSI C63.10 § 6.2 Test Method for AC power-line conducted emissions

Setup:

_______

v

1

1
et

1
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1.
}

4
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GROUND PLANE
———

HONCONDUCTIVE
TABLE 1.5 X 1 METER

CONDUCTING GROUND PLANE

EXTENDS AT LEAST 0.5 m
BEYOND EUT SYSTEM FOOTPRINT
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AC POWER LINE CONDUCTED EMISSIONS

Test Data: The following plots represent the emissions read for power line
Conducted. Both lines were observed.

Marker 1 [T1] Det QFP/AY Trd 10DBATT
Att 10 dB 48.18 dBuv ResBW 9 kH=z
INPUT 2 128.00000000 kH=z Meas T 50 ms Unit dBuw
a0 — —
1 MHZ Y1 rif? MEZ 4. 1% dBuy
1$8.00000000 kHz
ka T2 TTL] 15.97 JBuY
Mo 3$2.00000000 kHz
i QPE@\\\ V3l [rip 38.6%5 dBuy
~ i 3.31000000 MHz
V4| [T1] 21.94 dBu
e B g 5. 05500000 MaEz| 2AY
40

| =1

—

5
iy,

10

o
T
AN e
<] i

/)
\/\\\Lﬂ

-10

-20

150 kH= 30 MH=

Date: 11.AUG.2015 1.4 283
RESULTS: Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Test Data:
Marker 3 [T1] Det QP/AN Trd 10DBATT
7 T W = =T ResBW 9 kH=z

INPUT 2 315400000 MHz Measzs T 50 ms Unit dBuv

80
1 MHZ 3 rif? MEZ 32,11 dBud
3.15400000 MHz
ke T L] Z7.12 a5y

b8. 00000000 kHz
47.94 dBuY
0.00000000 kHz
23.80 dBuv1g
’5. 05800000 MHz|2AV

>

-10

-20

150 kH=z 30 MH=z

Date: 1. JAG 2018 16812423
RESULTS: Meets Requirements
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EMC EQUIPMENT LIST

Device Manufacturer Model Serial Number | Cal/Char Date Due Date
Antenna: Eaton 94455-1 1057 06/14/13 12/14/15
Biconnical Chamber
Chamber

Antenna: Log- Eaton 96005 1243 05/31/13 11/30/15

Periodic
Chamber
Antenna: EMC Test EMCO 6512 9706-1211 07/09/15 07/09/17

Passive Loop Systems
LISN Electro-Metrics ANS-25/2 2604 07/15/15 07/15/17
3-Meter Semi- Panashield N/A N/A 12/31/13 12/31/15
Anechoic
Chamber
Ant: Double- ETS-Lindgren 3117 00035923 06/13/14 06/13/16
Ridged Chamber
Horn/ETS Horn
1 Ch
EMI Test Rohde & ESIB 40 100274 08/12/14 08/12/16
Receiver R & S Schwarz
ESIB 40
Screen Room
EMI Test Rohde & ESU 40 100320 03/11/14 03/11/16
Receiver R & S Schwarz

ESU 40

Chamber

*EMI RECEIVER SOFTWARE VERSION

The receiver firmware used was version 4.43 Service Pack 3
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