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LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the

following:

®a

(ACCREDITED)
TESTING CERT #1255.01
A2LA — American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation

A2LA Certificate Number: 1255.01

lilllll

!!!@!

(

(

Federal Communications Commission (FCC) — USA
Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948

FCC Registration Number: 90756

I *I Industrie  Industry
Canada  Canada
I+l

Canada

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1

File Number: IC 3088-A
On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1

File Number: IC 3088

q

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article

10.2).
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union
Telecommunication Equipment — Council Directive 99/5/EC, Annex V.

Date of Validation: November 20, 2002
Notified Body Identification Number: 1243
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1.0

Summary of Test Report

In 2015 the EUT, 5-200-0081 Radio Module, as pregtitty Midmark Corporation was tested and
MEETS the following requirements:

FCC IC , Measurement Compliance
Requirement | Requirement LSRRl EEIE Procedure (Yes/No)
RSS-247 6 dB Bandwidth of a Digital ANSI C63.10-2013
15.247 (2)(2) Section 5.2 (1) Modulation System Section 11.8 Yes
15.247(b) & RSS-247 Maximum Outout Power ANSI C63.10-2013 Yes
1.1310 Section 5.4 (4) b Section 11.9
RSS-247 Power Spectral Density ofa| ANSI C63.10-2013
15.247 (e) Section 5.2 (2) Digital Modulation System Section 11.10 ves
RF Conducted Spurious
15.247(d) RS.S'ZM Emissions at the Transmitter ANSI C.63'10-2013 Yes
Section 5.5 . Section 11.11
Antenna Terminal
15.247(c), RSS-GEN . . . ANSI C63.10-2013
15200& | Sectiong., | ''anSmitter Radiated Emissions " secrion 11,12 Yes
15.205 8.10 (6.3,6.5,6.6)
RSS-GEN . ANSI C63.10-2013
2.1055 (d) Section 6.11 Frequency Stability Section 6.8 Yes
15.207 RSS-GEN Power Line Conducted ANSI C63.10-2013 Yes
' Section 8.8 Emissions Measurements Section 6.2
2.0 Test Facilities

All testing was performed at:

LS Research, LLC
W66 N220 Commerce Court

Cedarburg, Wisconsin, 53012 USA

LS Research, LLC is accredited by A2LA (Americarsdaation for Laboratory Accreditation) to

the requirements of ISO/IEC 17025, 2005 “Generaurements for the Competence of Calibration
and Testing Laboratories”.

LS Research, LLC’s scope of accreditation inclualésest methods listed herein, unless otherwise
noted.
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3.0 Client Information

Manufacturer Name: Midmark Corporation
Address: 690 Knox Street, Suite 100 Torrance, CA 90502
Contact Person: Maria Moreno

3.1 Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: 5-200-0081 Radio Module
Model Number: 5-200-0081

Serial Number: Eng. Sample

FCC ID: 2AF4AM-5-200-0081

IC: 20691-52000081

3.2 Product Information
Bluetooth Low Energy module utilizing PCB traceemta
3.3 Modifications Incorporated In the EUT for Compliance Purposes

None noted at time of test

3.4  Deviations & Exclusions from Test Specificatios

None noted at time of test

3.5 Additional Information

EUT programmed for continuous transmit via FTDUSB cable connected to laptop
computer running Tl Smart RF Studio 7 V2.0.0. Ta&nnels; Low Channel (2402 MHZz),
Mid Channel (2440 MHz), and High Channel (2480 MHz)
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4.0 Conditions of Test

Environmental:

Temperature: 20-25°C
Relative Humidity: ~ 30-60%
Atmospheric Pressure: 86-106 kPa

Mains Voltage: 120VAC 60Hz

5.0 Test Equipment

All test equipment is calibrated by a calibratiabdratory accredited by A2LA to the
requirements of ISO 17025. For a complete listest equipment and calibration dates, see
Appendix A. Unless otherwise noted, resolutiondvaidth of measuring instrument used
during testing for given frequency range, see below

Frequency Range Resolution Bandwidth
9 kHz — 150 kHz 200 Hz

150 kHz — 30 MHz 9 kHz

30 MHz — 1000 MHz 120 kHz

Above 1000 MHz 1 MHz
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6.0

Conformance Summary

The EUT was found to MEET the requirements as dasgwithin the specification of FCC
Title 47, CFR Part 15.247, 15.207, Industry CarR8&-247, Issue 1 (2015), Annex 8, RSS-
GEN Issue 4 (2014).

If some emissions are seen to be within 3 dB af tlespective limits

As these levels are within the tolerances of tisé éguipment and site employed, there is a
possibility that this unit, or a similar unit seled out of production may not meet the
required limit specification if tested by anothgeacy.

LS Research, LLC certifies that the data containedtin was taken under conditions that
meet or exceed the requirements of the test spatidns. The results in this Test Report
apply only to the item(s) tested on the above-$gecdates. Any modifications made to the
EUT subsequent to the indicated test date(s) wilhlidate the data herein, and void this
certification.
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Appendix A — Test Equipment

Wireless Product Development

V‘ LS RESEARCH LLC
f

Equipment Calibration

Date: 18-Maw-2015 Type Test: All Job #: C-2289
Prepared By:_Shane Dack { Adam Alger Customer:  Midmark GQuote #: 315108
Mo.[Aszet # |Desc_ripti0n |Manufacturer |M0de| # |Serial # |Cal Dlate |Cal Due Date | Equipment Status
1 EE 960085 MNA0N3EA MEE 26 5GHz Receiver Agilent MNanzas, MYEIZI0142 BIEIZNG SIEIZ0E BActive Calibration
2 AL DENED Eiconical Antenna ETS N0E 0003-3346 wzzizme wzzizne BActive Calibration
3 AL SE0EZ Log Periodic Antenna A H. Systems, Inc SAS5-512-2 500 SMER201G SMERZ0IE Active Calibration
4 AL IE0IGE Diouble Ridge Horn Antenna ETS Lindgren ik 109300 Tiazms TIEME Active Calibration
6 AL DENEE 2.4GHz High Pazs Filter KW HPF-L-14126 Tarz-04 ANE201E AMEIZ01E BActive Calibration
& EE 360159 0.8 - 21GHz LhA Mini-Circuits 2215 T404H007 T8 T2 Active Calibration
7 EE360ME Std. Gain Horn Ant. wipreamp Adv. Micro  EMC WLABZ2-4 ¢ 316003 123001 BH2015 SH3Z016 Autive Calibration
& EESeEz LIZN - 154 COM-POWER  LI-2154 191363 Tiz4zoNg Fiz4z0lE BActive Calibration

Project Engineer:

Quality Assurance: lﬂlt‘- "-?2-&-{;.\..
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location | LS Research, LLC

General
Measurement | ANSI C63.10 Section 6.7
Procedure
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B.1.1 — RF Conducted — Fundamental Bandwidth

‘Date | 9-15,11-23 2015
Temp. /RH. |20 -25°C/30-60% R.H.

Specific
Measurement | ANSI C63.10-2013 Section 11.8
Procedure

1. Continuous transmit modulated used for this test

Additional
Notes

Table
Maximum Power

2402 1.058 1.227 0.678
2440 1.061 1.218 0.686
2480 1.059 1.221 0.681

Minimum Power

2402 1.072 1.213 0.688
2440 1.070 1.211 0.674
2480 1.075 1.225 0.696
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B.1.2 — RF Conducted — Fundamental Power and SpeetrDensity

Manufacturer | Midmark Corporation
Date 9-15, 11-23 2015
Operator Adam A
Temp./R.H. | 20-25°C/30-60% R.H.
FCC 15.247 (b) & (e)
AL P IC RSS-247 Section 5.4 (4) & 5.2 (2)
Specific
Measurement | ANSI C63.10-2013 Section 11.9 and 11.10
Procedure
gggglr?[;%n of Peak Output Power and Peak PSD methods utilizeshéasurement
Measurement 100 kHz resolution bandwidth used for Peak Powexc8al Density measurement
Additional 1. Continuous transmit modulated used for this test
Not Sample Calculation:
Al Margin (dB) = Limit — Measured Level
Table
Maximum Power
. 6 dB DTS PSD
F“(’I‘\‘A“:z';cy 9(5’;:;‘)” thnﬁf)w BW (dBm/100 | Power
(MHz) kHz)
2402 1.058 1.227 0.678 -12.55 -12.23
2440 1.061 1.218 0.686 -13.31 -12.90
2480 1.059 1.221 0.681 -14.08 -13.62
Minimum Power
. 6 dB DTS PSD
Frm“:z';cy 9(5’;“32‘)” 2‘:;]?_'3‘” BW (dBm/100 | Power
(MHz) kHz)
2402 1.072 1.213 0.688 -42.59 -41.15
2440 1.070 1.211 0.674 -43.02 -41.91
2480 1.075 1.225 0.696 -43.83 -42.49

PSD limit =8 dBm / 3 kHz

Power limit =

30 dBm

Worst Case PSD /100 kHz =-12.55 < 8 dBm = PASS
Worst Case Power =-12.23 < 30 dBm = PASS
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Trig: Free Run Hold:>1/1
Atten: 10 dB Ext Gain: 10.00 dB
Mkr1 2.479 880 GHz

Ref 10.00 dBm 7 dBm

Marker Deltaj
Mkr—CF|
Mkr—RefLvl

Center 2.480000 GHz
#Res BW 100 kHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

sTATUS

VBW 300 kHz

Peak Output Power — High Channel

PPSD — High Chante

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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Plots — Min Power

[BE Agilent Spectrum Analyzer - Swept SA e
N T SENSE T

Marker 1 2.402340000000 GHz . #Avg Type: RMS Peak Search
PNO: Fast Cpo Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB Ext Gain: -10.00 dB
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=
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B Trig: FreeRun AvglHold:>1001100
Atten: 6 dB Ext Gain: -10.00 dB
Mkr1 2.402 372 GHz
[0 dBidiv__Ref 0.00 dBm -42.58
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Marker Delta|

Mkr—CF|
Mkr—RefLvl
Span 3.000 MHz m

Center 2.402000 GHz Center 2.402000 GHz
#Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
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Peak Output Power — Low Channel PPSD — Low Channel
B Agent Spectm Analyzer - Swept SA . = B Agient Spectrum Analyzer - Swept SA =

SENSE:INT ALIGN AUTC

Marker 1 2.440210000000 GHz #Avg Type: RMS - Peak Search

PNO: Fast. Cpo Trig: FreeRun Avg|Hold:>100/100
|FGain:Low *__Atten: 6 dB Ext Gain: 10.00 dB
Mkr1 2.440 21 GHz fextbenk
Ref 0.00 dBm -41.907 dBm
Next Pk Right|
Next Pk Left|
Marker Delta
MKr—CF|
Mkr—RefLvl|
Center 2.440000 GHz Span 10.00 MHz m

#Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

usc sTATUS

Peak Search

RMS TR
Mkr1 2.440 363 GHz
-43.021

NO: Wide Ly Trig: FreeRun
IFGain:Low Atten: 6 dB

10f2

Sweep 1.000 ms (1001 pts)

= sTATUS

Center 2.440000 GHz
#Res BW 100 kHz VBW 1.0 MHz

Peak Output Power — Mid Channel

PPSD — Md Channel

“Agilent Spectrum Analyzer - Swept SA
F

=
Marker 1 2.479960000000 GHz # Peak Search

PNO: Fast Cpo Trig: FreeRun
IFGain:Low Atten: 6 dB i X
Mkr1 2.479 96 GHz NextPeak
0 gBidiv__Ref 0.00 dBm "42.489 dBm
Next Pk Right|
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Mkr-

Marker Deltal

Mkr—RefLv|
Span 10.00 MHz

Sweep 1.000 ms (1001 pts)

usc sTATUS
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Center 2.480000 GHz
#Res BW 3.0 MHz VBW 50 MHz

B Agient Spectrom Alyee - Swept A

<& uEa]
] 02:01:01 AN Nov 23, 2015
™

G 500 DC SE:
Marker 1 2.479871000000 GHz #Avg Type: RMS Peak Search

PNO: Wide () 1rig: Free Run
IFGain:Low Atten: 6 dB Y
Mkr1 2.479 871 GHz NextPeak
-43.827 dBm
Next Pk Right|
Next Pk
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M
1
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CF|
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Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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B.1.3 — RF Conducted — Spurious Emissions

‘Date | 9-15,11-23 2015
Temp. /RH. |20 -25°C/30-60% R.H.

Specific
Measurement | ANSI C63.10-2013 Section 11.11
Procedure

L 1. Continuous transmit modulated used for this test
FElTons 2. See DTS BW plots for 100 kHz reference
3. No spurious emissions found within 20 dB of timi

Notes

No emissions found within 20 dB of limit

Prepared For: Midmark Corporation Name: 5-200-0081 Radio Module
Report: TR 315108 Model: 5-200-0081
LSR: C-2289 Serial: Eng. Sample
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Plots — Max Power

B Agilent Spectrum Analyzer - Swept SA
- R [500 DC ALIGN AUTO

#Avg Type: RMS

AvglHold:>111

Ext Gain: 10.00 dB
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Peak Search
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s
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Gain: -10.0¢
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Stop 25.000 GHz
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1-10 GHz — Low Channel

10-25 GHz — Low Channel
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Peak Search

#Avg Type: RMS
AvglHold:>1/1
Ext Gain: -10.00 dB

Mkr1 4.879 GHz|
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Peak|
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=
—
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Ext Gain: -10.00 dB
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PNO: Fast (5
IFGain:Low

Trig: Free Run
Atten: 6 dB
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Stop 25.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.434 s (1001 pts)
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1-10 GHz — Mid Channel

10-25 GHz — Mid Channel

B Agient specram Ay - Swept A
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; Seo Dc
Marker 1 4.960000000000 GHz
PNO: Fast Cp) 1rig: FreeRun

AvglHold:>1/1
Atten: 6 B 0.00 45

IFGain:Low Ext Gain:

10 dBidiv Ref 0.00 dBm
Log

Start 1.000 GHz
#Res BW 100 kHz

Stop 10.000 GHz
Sweep 860.1 ms (1001 pts)

STATUS

VBW 300 kHz

B Agient spectram Anyzer - Swept oA
’ 3 e

Peak Search

NextPeak|
Next Pk Right|
Next Pk Left|
Mkr—CF|

G 500 DC
Marker 1 23.935000000000 GHz
PNO: Fast (5
IFGain:Low

Trig: Free Run
Atten: 6 dB

Avg|Hold:>1/1
Ext Gain: -10.00 dB

Mkr1 23.935 GHz

Marker Delta|

Mkr—RefLvl

il
FRIRETRT e BN e s el S A

Start 10.000 GHz

Stop 25.000 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.434 s (1001 pts)

sTATUS

1-10 GHz — High Channel

10-25 GHz — High Channel

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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Plots — Max Power

BB AgientSpectram Antyzer - Swept S T e
’ % 5o oc ] g ALIGN AUTO
Marker 1 788.540000000 MHz ) #Avg Type: RMS
PNO: Fast oo Trig: FreeRun Avg[Hold:>1/1
IFGain:Low Atten: 6 dB Ext Gain: -10.00 dB
Mkr1 788.54 MHz

10 dBrdiv Ref 0.00 dBm -74.371 dBm

T T O O ekt ami

B Agilent Spectrum Analyzer - Swept SA =
, RF 500 DC [_senseanT] ALIGN AUTO | 11:08:55PM Sep15, 2015
Marker 1 2.399360000000 GHz . #Avg Type: RMS ke
TNG: Wide Gy Trig: Free Run AvglHold:>1/1
IFGain:Low Atten: 10 dB xt Gain: 10.00 dB
Mkr1 2.399 36 GHz
Ref 10.00 dBm -53.903 dBm

Start 30.0 MHz Stop 1.0000 GHz Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 92.73 ms (1001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)
s status s sTatus
30-1000 MHz — Low Channel Band-Edge — Low Channel
B Agient Spectrum Analyzer - Swept SA == B Agient Spectrum Analyzer - Swept SA (oo ]

5 500 DC
Marker 1 933.070000000 MHz Peak Search

#Avg Type: RMS T 4
PNO: Fast Gy Trig: Free Run Avg|Hold:>1/1

IFGain:ow *__Atten: 6 dB Ext Gain: -10.00 dB.

Mkr1 933.07 MHz
-74.636 dBm
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Next Pk Left
Marker Delta|
Mkr—CF
Mkr—RefLvl

[ SENSE:INT AUTO 11:10:
#Avg Type: RMS
PNO: Fast Gy Trig: Free Run Avg|Hold:
IFGain:Low __Atten: 10 dB Ext Gain: -10.00 dB
Mkr2 2.483 5 GHz
{odeidiv__Ref 10.00 dBm -70.919 dBm
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RF DC
Span 200.000000 MHz

v m Signal Track
(Span Zoom)
Start 30.0 MHz Stop 1.0000 GHz Center 2.4400 GHz Span 200.0 MHz 0! off|
#Res BW 100 kHz VBW 300 kHz Sweep 92.73 ms (1001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 19.13 ms (1001 pts)
Jusc| status Jusc| sTATUS
30-1000 MHz — Mid Channel Band-Edge — Mid Channel

B Agilent Spectrum Analyzer - Swept SA |- ][ el

11:17:35PM 5ep 15,2015

v 500 DC A
Marker 1 924.340000000 MHz #Avg Ty} i Peak Search

ERO: Fast (o Trig: FreeRun AvglHold:>11 i v
(FGainLow *__Atten: 6 dB 0.00 4B
Mkr1 924.34 MHz NextReak
10 dBidiv Ref 0.00 dBm o
Log
Next Pk Right|
Next Pk Left
Marker Delta|
CF|

k
Mkr—RefLvl
Start 30.0 MHz Stop 1.0000 GHz m

#Res BW 100 kHz VBW 300 kHz Sweep 92.73 ms (1001 pts)

= STATUS

B Agient spectram Anyzer - Swept oA

F 500 oc SENSENT AUTO [ 11:09:43PM Sep 15,2015

Marker 1 2.485890000000 GHz #Avg Type: RMS

PNO: Wide Gy Trig: Free Run Avg|Hold:>1/1

IFGain:Low __Atten: 10 dB Ext Gain: -10.00 dB e —
>

1

Normal

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 1.000 ms (1001 pts)

sTATUS

30-1000 MHz — High Channel

Band-Edge — High Channel

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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Plots — Min Power

[B5 ngent Spectrum Ansiyzer - Swept S [B5 ngient Spectum Anabzer - Swept S .

SENSEANT STO__ | 02:15:01 AM Nov24, 2015
EED Peak Search

#Avg Type: RMS
Trig: Free Run AvglHold:>1/1 m
Next Pk Left|

#Atten: 0 dB Ext Gain: 10.00 dB
Marker Delta

T AN 15 - ;
E Toscsanich Marker 1 23.890000000000 GHz

PNO: Fast Cp)
1FGain:High

——t 5 ALTGN AUTC
Marker 1 3.790000000000 GHz ] #Avg Type: RMS
M Trig: Free Run AvglHold: 281100
h * #Atten:0dB Ext Gain: -10.00

Mkr1 3.790 GHz] Mkr1 23.890 GHz]

Ref -10.00 dBm -76.097 dBm| Ref -10.00 dBm

2 P R P U O I e P 0
f2

Mkr—RefLv|

More|
Stop 25.000 GHz 1o
VBW 1.0 MHz Sweep 1.384 s (1001 pts)

Stop 10.000 GHz
VBW 1.0 MHz Sweep 830.7 ms (1001 pts)

usc STATUS usc sTATUS

1-10 GHz — Low Channel 10-25 GHz — Low Channel

B Aent Spectrum Anabzer - Swept A B Aent Spectum Anabzer - Swept SA

R 500 0C [ AGNAUTO
Marker 1 3.682000000000 GHz #Avg Type: RMS T Peak Search
BNO: Fast (a0 Trig: Free Run Avg|Hold:>1/1

R 500 D SENSE: 1
Marker 1 24.475000000000 GHz #Avg Type 71Ms
IFGainHigh __#Atten: 0 dB Ext Gain: -10.00 d& 3

O:tast Lo Trig: FreeRun AvglHol
IFGain:High _ #Atten: 0dB Ext Gain: -10.00 dB

Ref -10.00 dBm

‘1
e ”’]‘*‘WWJT\ B LT BT e
v
!

'Start 1.000 GHz Stop 10.000 GHz Stop 25.000 GHz
#Res BW 100 kHz VBW 1.0 MHz Sweep 830.7 ms (1001 pts)| VBW 1.0 MHz Sweep 1.384 s (1001 pts)|

usc STATUS usc sTaTUS

1-10 GHz — Mid Channel 10-25 GHz — Mid Channel

[BR Rient Specrum Anabzer - wept SA = [BR Rient Spectum Anabzer - Swept SA

[02:14:12 AM Nov 24, 2015

; 500 D

Marker 1 23.950000000000 GHz ak Search
O:tast Lo Trig: FreeRun

IFGain:High

Marker 1 5.077000000000 GHz z
0 Trig: Free Run Avg|Hold:>1/1
0.00 d #Atten: 0 dB

NO: Fast o
IFGain:High __ #Atten: 0dB Ext Gain:

Ref -10.00 dBm

Stop 25.000 GHz

Stop 10.000 GHz
VBW 1.0 MHz Sweep 1.384 s (1001 pts)|

VBW 1.0 MHz Sweep 830.7 ms (1001 pts)

usc STATUS usc sTATUS

1-10 GHz — High Channel 10-25 GHz — High Channel

Prepared For: Midmark Corporation Name: 5-200-0081 Radio Module

Report: TR 315108 Model: 5-200-0081

LSR: C-2289 Serial: Eng. Sample
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Plots — Min Power

B AgtentSpecium Anzer - SwegtSA =

’ & E:INT ALIGN AUT! 02:15:42 AM Nov 24, 2015 Peak S h
Marker 1 857.410000000 MHz #Avg Type: RMS. K ‘eak Searcl

Trig: Free Run AvglHold:>1/1 m

PNO: Fast )
1FGain:High
Mkr1 857.41 MHz]

#Atten: 0 dB Ext Gain: -10.00 dB
Ref -10.00 dBm
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Marker Delta

L] I [ O e A R B Mkr—-CF
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‘ ! ‘ MkrRefLy]

More

Stop 1.0000 GHz ! o2

B8 gient Spectrum Ansbyzer - SneptSh. =
g i3 2 o ALTGN AUTO | 02:10:41 AW Nov24, 2015 e
Marker 1 2.400000000000 GHz . #Avg Type: RMS L
M Trig: Free Run Avg|Hold:>100/100
Atten: 6 dB Ext -10.00 dB

Mkr1 2.400 00 GHz|
-76.302 dBm|

Center 2.400000 GHz Span 10.00 MHz|
VBW 1.0 MHz Sweep 89.53 ms (1001 pts) #Res BW 100 kHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)|
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30-1000 MHz — Low Channel Band-Edge — Low Channel
BB Agilent Spectrum Analyzer - Swept SA [ == B Agilent Spectrum Analyzer - Swept SA I ==

£ 500 D SENSE:INT | AUGNAU
Marker 1 943.740000000 MHz #Avg Type: RMS Peak Search
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#Avg Type: RMS

O: Fost (o Trig: FreeRun Avg|Hold:>1/1 NO: Fast (o Trig: FreeRun AvglHold:>1001100
IFGain:High #Atten: 0 dB Ext Gain: -10.00 dB IFGain:Low Atten: 6 dB Ext Gain: -10.00 dB
NextPeak|
Ref -10.00 dBm
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Marker Delta|
Mkr—CF
—t Mkr—RefLvI All Markers Of
ICenter 2.4400 GHz Span 200.0 MHz|
T #Res BW 100 kHz VBW 1.0 MHz Sweep 18.47 ms (1001 pts);
More MKR MODE! TRC| SCL| X Y FUNCTION FUNCTION WIDTH| FUNCTION VALUE
Stop 1.0000 GHz 10f2 1 l!l--———
y | 24000GHz| -74852dBm| | | N
VBW 1.0 MHz Sweep 89.53 ms (1001 pts) ; - - 5
s status = STaTus
B Agient Spectum Anayzer - Swept SA ! = B Agient Spectrum Ansyzer - Swept SA To o e
joa R 500 D SENSENT [ uGuao ozl sz 2015 ISR 1 ; s02 _oc A
Marker 1 943.740000000 MHz #Avg Type: RMS T bl Marker 1 2.483500000000 GHz

PNO: Fast Cpo Trig: Free Run Avg|Hold:>1/1
\FGainHigh __#Atten: 0 dB Ext Gain: -10.00 dB.
NextP
Ref -10.00 dBm -
Next Pk Right|
Next Pk
Marker Delta|
Mkr—RefLvi

Stop 1.0000 GHz -

VBW 1.0 MHz Sweep 89.53 ms (1001 pts)

usc STATUS

eak|
Left]
—.CF
More|
10f2

PNO: Wide Gy Trig: FreeRun
IFGain:Low Atten: 6 dB in: -10. Select Marker

Mkr1 2.483 50 GHz q

-75.253 dBm

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
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30-1000 MHz — High Channel

Band-Edge — High Channel

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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B.1.4 — RF Conducted — Frequency Stability

Manufacturer | Midmark Corporation
Date 9-15-15
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FO0 2005 :
RSS-GEN Section 6.11
Specific
Measurement | ANSI C63.10-2013 Section 6.8
Procedure
Additional
Description of | RF Conducted Measurement
Measurement
The power and frequency stability of the device w&amined as a function of the
input voltage available to the EUT. A Spectrum Amal was used to measure the
RF output power and frequency at the appropriggquiency markers. Power was
supplied by an external bench-type DC power su@plgl was varied from the
nominal.
Additi The power was then cycled On/Off to observe systesponse. No unusugl
itional . .
Nafes response was observed, the emission charactenséos well behaved, and the
system returned to the same state of operatioefaseithe power cycle.
Below is data showing stability of the fundamerfitaguency.
Continuous transmit un-modulated used for this test
EUT operates at 5.0 VDC nominal
Table
4.25VDC 5.0vDC 5.75VvDC
POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) POWER (dBm) FREQUENCY (Hz) | FREQDRIFT (Hz)
LOW CHANNEL -12.521 2402113684 -12,.518 2402113718 -12.530 2402113678 40
MID CHANNEL -13.243 2440115453 -13.210 2440115503 -13.216 2440115557 64
HIGH CHANNEL -14.006 2480117466 -13.997 2480117416 -13.985 2480117410 56
Prepared For: Midmark Corporation Name: 5-200-0081 Radio Module
Report: TR 315108 Model: 5-200-0081
LSR: C-2289 Serial: Eng. Sample
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B.2 — Transmitter Radiated Emissions in RestrictedBands

Rule Part(s) FCC: 15.247/ 15.205 / 15.209
IC: RSS-GEN Section 8.9,8.10
Measurement :
Procedure ANSI C63.10 — 2013 Section 11.12 (6.3,6.5,6.6)
Test Location | LS Research, LLC - FCC Listed 3 meter Semi-Aneckbiamber
Test Distance | See data section
Above 1 GHz: 150 cm height non-conductive tablevabieference ground plane covered
EUT Placement with absorbers
Below 1 GHz: 80 cm height non-conductive table ab@ference ground plane
Frequency Biconical: Log Periodic Dipole|  Double-Ridged | Standard Gain Horn
Range of 30-300 MHz Array: Waveguide Horn: | 18-26GHz
Measurement 300-1000 MHz 1-18 GHz
30-1000MHz 1-40 GHz:
Measurement | RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 (MHz) Peak
10 Hz Average
1) The antenna, cable, pre-amp, and other necessayurement system correction factors
are loaded onto the EMI receiver / spectrum analyzben the measurements are
preformed. The data is gathered and reported aotinected values.
Description 2) The EUT is placed on a non-conductive pedestalerof expanded polyethylene foam
of P centered on a turn-table in the test location Wi antenna at the test distance from|the
EUT
Measurement
3) Maximum radiated RF emissions are determinedolgtion of azimuth and scanning
the sense antenna between 1 and 4 meters in hegig both horizontal and vertical
antenna polarities. Maximized levels are manuaited at degree values of azimuth and at
sense antenna height.
Example Reported Measurement data = Raw receiver measutem@ntenna Correction Factor [+
pie Cable factor (dB) - amplification factor (when &ppble) + Additional factor (when
Calculations :
applicable)
Limits:
Frequency 3 m Limit 3 m Limit Type
(MH2z) (UV/m) (dBuV/m)
30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak
Above 960 500 54.0 Average (>1 GHz)

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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B.2.1 — Transmitter Band-Edge Restricted Band

Manufacturer Midmark Corporation
Date 11-18, 11-23 2015
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 15.247/ 15.205 / 15.209
IC RSS-247 | RSS-GEN
Measurement | \ns| c63.10-2013 Section 11.12
Procedure

Test Distance

3 meter

EUT Placement

150 cm height non-conductive table centered ontaiofe , absorbers covering ground plane

Detectors

Final Measurements: Peak / Max Hold, RBW 1 MHz, ragee VBW 10Hz, Peak VBW 3 MHz

Additional Notes

1) EUT maximized in orientation, azimuth, and antehagght with maximum results
reported.

Example Calculation:
Limit (dBuV/m) — Reading (dBV/m) = Margin (dB)

Max Power
Average Table
Average Average Average
ChEi:\LI:1I:Ie| Fr?:nul.lezr;cy Reading Limit Margin
(dBuVv/m) | (dBuVv/m) (dB)
Low 2389.5 45.0 54.0 9.0
High 2485.4 43.2 54.0 10.8
Peak Table
Peak Peak Peak
ChEal:l.:lel Fr((el?ﬂu:zr)lcy Reading Limit Margin
(dBuV/m) | (dBuV/m) (dB)
Low 2369.1 57.0 74.0 17.0
High 2488.2 58.7 74.0 15.3
Min Power
Peak meets Average Limit
EUT Frequency R:::i':\g A:?:itge Margin
Channel (MHz) (dBuv/m) | (dBuv/m) (dB)
Low 2366.2 42.1 54.0 11.9
High 2495.1 42.9 54.0 11.1

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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Plots — Max Power
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Mkr1 2.366 24 GHz m
Ref 65.00 dBpV/m 42.132 dBpVIim

]
oyttt R o b

Start 2.31000 GHz Stop 2.39000 GHz m

#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

usc sTATUS

#Avg Type: Voltage
AvglHold:>1/1
PREAMP

Mkr1 2.495 116 0 GHz
Ref 65.00 dBpV/m 42.942 dBpVim

1

i b A b e

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

sc sTATUS

Lower Band-Edge — Low Ch. - Peak

Upper Band-Edge High Ch. - Peak

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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B.2.2 — Transmitter Radiated Spurious Emissions iiRestricted Bands

Manufacturer Midmark Corporation
Date 11-18, 11-23 2015
Operator Adam A
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 15.247/ 15.205 / 15.209
IC RSS-247 /| RSS-GEN
Measurement | o) c63.10-2013 Section 11.12
Procedure

Test Distance 3 meter

EUT Placement | ground plane

Below 1 GHz: 80 cm height non-conductive table essd on turn-table

Above 1 GHz: 150 cm height non-conductive tableeet on turn-table with absorbers covering

Detectors

Final Measurements: Peak / Max Hold, RBW 1 MHz, ragee VBW 30Hz, Peak VBW 3 MHz

Additional Notes

reported.

1) EUT maximized in orientation, azimuth, and antehagght with maximum results

Example Calculation:
Limit (dBuV/m) — Reading (dBV/m) = Margin (dB)

Table
30-1000 MHz
70.68 Vertical 0 100 27.35 40.0 12.7
130.27 Vertical 0 100 27.91 43.5 15.6
167.77 Vertical 231 100 28.50 435 15.0
45.72 Vertical 0 100 24.02 40.0 16.0
100.26 Vertical 204 100 23.22 435 20.3
167.7 Horizontal 238 200 21.84 43.5 21.7
1-25 GHz
Frequency Height Azimuth Pea.k P.ea.k Avere?ge Av?refge Avera_ge Pealf Antenna EUT
(MHz) (cm) (degree) Reading Limit Reading Limit Margin Margin Polarit orientation
8 (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (dB) v
4882.3 246.76 238 43.63 74 34.43 54 19.6 30.4 H F
4882.0 142.42 256.25 43.93 74 35.55 54 18.5 30.1 Vv F
4882.3 233.95 87.75 44.35 74 36.82 54 17.2 29.7 H H
4882.1 234.90 82.5 44.01 74 35.25 54 18.8 30.0 Vv H
4882.0 149.85 227 42.58 74 31.8 54 22.2 31.4 Vv Vv
4882.1 150.04 231 43.26 74 33.96 54 20.0 30.7 H Vv

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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Plots — Max Power

Agilent EMI Receiver - Freq
12:23:50 AMNov 19, 2015

X RE 500 AC
Marker 1 167.36 MHz Peak Search
CISPR

Atten: 0 dB Free Run

167.35616 MHz

Ref 55.00 dBpV/m 32.573 dBpVIim

Next Pk Left

Next Pk Right

Peak Criteria>

VBW 1.2 MHz

- Frequency Scan
S0 Ac SENSEINT, ALIGNAUTO
MHz FREQUENCY SCAN  Scan
Smooth ) il

" Atten:0dB Free Run

Mkr1 130.39181 MHz
27.514 dBuV/im

12:22:25 AMNov 19, 2015

Peak Search

NextPeak|
Next Pk Right|
Next Pk Left|

Marker 1 130.39
CISPR
PREAMP Scan

Ref 55.00 dBuV/m

1
(4
M A‘\w“ Peak Criteria» |
by i

\
ﬂw»lhmw.dnwmw Wﬂm

#Stop 200 MHz|

VBW 1.2 MHz ime 35.3 s (60 kHz)

30-200 MHz - Vertical Polarity

30-200 MHz - Horizoral Polarity

C | CORREC T sensen] I
FREQUENCY SCAN ~ Scan
Smooth  Cp) >11

Scan Atten: 0 dB

ALIGAUTO | 1114128 PMNoY 18,2015
Trace (B
T
cer (ke

: T

Marker 1 978.28 MHz Peak Search
CISPR

PREANP Free Run

Mkr1 978.27946 MHz

Ref 55.00 dBpV/im 29.962 dBuV/m

#Start 200 MHz
Res BW 120 kHz
=

Stop 1 GHz
Dwell Time 7.5 ps (60 kHz)

‘STATUS

VBW 1.2 MHz

ALIGHAUTO | 11:43:29 PMNov 18,2015

TRACE

vee

oeT
Mkr1 929.556824 MHz m

‘ RE 1500 AC [ senseanT
Marker 1 929.56 MHz FREQUENCY SCAN ~ Scan Peak Search
CISPR >11

PREAMP.

Smooth  Cp)
Scan

Atten: 0 dB Free Run

Ref 55.00 dBpVim 29.446 dBuVim

#Start 200 MHz
Res BW 120 kHz
usa’

Stop 1 GHz.
Dwell Time 7.5 s (60 kHz)

sTATUS

VBW 1.2 MHz

200-1000 MHz - Vertical Polarity

200-1000 MHz - Hozontal Polarity

Note: Emissions seen likely not from transmitter btipower supply.

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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Plots — Min Power

05132136 PMNov 23, 2015

Saan Peak Search
CISR [ >
PREAMP Atten: 0 dB Free Run

Mkr1 130.93187 MHz
Ref 55.00 dBpV/m 32.618 dBpVIim

Next Pk Left

Next Pk Right

#h
W‘"’W M W/" il W

Start 30 MHz #Stop 200 MHz|
VBW 1.2 MHz ime 35.3 s (60 kHz)

ALIGNAUTO | 05:37:00 PMNoy 23, 2015
FREQUENCY SCAN  Scan Peak Search

CISPR - Sear
R Atten: 0 dB FreeRun
Mkr1 167.95623 MHz NextPeak
26.959 dBuVim

Ref 55.00 dBuV/m

'y
Wl
W,M%MWM ‘

Start 30 MHz #Stop 200 MHz|
VBW 1.2 MHz ime 35.3 s (60 kHz)

‘Agilent EMI Receiver - Frequency Scan
i RE 500 AC INT] ALIGNAUTO | 07:52:35 PMNov 23, 2015
Marker 1 976.72 MHz FREQUENCY SCAN ~ Scan race [
CISPR Smooth () > i
PREAMP Scan Atten: 0 dB Free Run B
Mkr1 976.71942 MHz

Ref 55.00 dBpV/im 35.116 dBuV/im

#Start 200 MHz #Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps (60 kHz)

usc ‘STATUS

30-200 MHz - Horizonal Polarit

Agilent EMI Receiver  Frequency Scan

7 G pRESE TS0 AC | CORREC SENE I ALIGIAUTO | 07:50:41PMNov 23,2015

Marker 1 967.18 MHz FREQUENCY SCAN ~ Scan T Peak Search
CISPR Smooth  Cp) >4 Tvee !

PREAMP Scan Atten: 0 dB Free Run =

Mkr1 967.17918 MHz m
Ref 55.00 dBpVim 34.938 dBuVim

#Start 200 MHz #Stop 1 GHz,
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 s (60 kHz)

usc sTATUS

200-1000 MHz - Vertical Polarity

200-1000 MHz - Hozontal Polarity

Note: Emissions seen likely not from transmitter btipower supply.

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module
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Plots — Max Power

ALIGNAUTO | 08:19:15 PMINov 18,2015

B T & s ac | comec i
Marker 1 2.272010000000 GHz #Avg Type: Voltage mcs Peak Search
PNO: e

Fast Trig: Free Run AvglHold:>1/1 e [
IFGainl #Atten: 0 dB i
Mkr1 2.272 01 GHz m
41.817 dBpV/im
Next Pk Right|
Next Pk Left|

Marker Delta|
MKr—CF|
Mkr—RefLvl

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 1.0 MHz #VBW 3.0 kHz Sweep 340.5 ms (1001 pts)

usc STATUS

# oltage
st G Trig: Free Run Avg|Hold:>1/1
#Atten: 4 dB

Mkr1 2.262 84 GHz
56.606 dBuV/m

s
o J!JM“PM’“"” gl
e MWM‘M%WMMM.WWMMWW‘”‘MWW
iyt

Start 1.0000 GHz Stop 2.3100 GHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.267 ms (1001 pts)

usc STATUS

Agilent Spectrum Analyzer - Swept SA
CORREC SENSEINT ALIGVAUTO | 08:21:06 PMiov 16, 2015
Marker 1 3.598000000000 GHz ) #Avg Type: Voltage [
o Fest o Trig: Free Run AvglHold> 111
PREAMP IFGain:Low ~_#Atten: 0 dB
Mkr1 3.598 0 GHz

Ref 75.00 dBpV/m 45.425 dBuVim

Start 2.5000 GHz Stop 4.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 kHz Sweep 389.9 ms (1001 pts)

usc STATUS

1-2.31 GHz - Peak

ALIGUAUTO | 08:20:23 PMiNov 15,2015
#Avg Type: Voltage Tract FIEEES
50 Trig: Free Run AvglHold> 11
#Atten: 4 dB

Peak Search

Mkr1 3.499 0 GHz
58.306 dBuV/m

=
w

F

Mkr—RefLvl
lore|
Start 2.5000 GHz Stop 4.0000 GHz e

#Res BW 1.0 MHz VBW 50 MHz Sweep 2.533 ms (1001 pts)

usc STATUS'

2.5-4 GHz — Average

2.5-4 GHz - Peak

Plots — Min Power

Agilent Spectrum Analyzer - Swept SA
R~ S00 AC | CORREC SENSEINT
Marker 1 2.017870000000 GHz 3
o ) Trig: Free Run AvglHold> 11
PREAMP #Atten: 4 dB
Mkr1 2.017 87 GHz
42, d

Ref 70.00 dBpV/im BpVi

Mkr—RefLvl

More|

rt 1.0000 GHz Stop 2.3100 GHz e
BW 1.0 MH:

VBW 50 MHz Sweep 1.267 ms (1001 pts)

usc TATUS.

Agilent Spectrum Analyzer - Swept SA
R~ S00 AC | CORREC SENSEINT
Marker 1 2.849500000000 GHz ) #Avg Type: Voltage
IND: Fost (o Trig: Free Run AvglHold> 11
PREAMP #Atten: 4 dB
Mkr1 2.849 5 GHz

42.040 dBuV/im

Mkr—RefLvl
More|
Stop 4.0000 GHz e

VBW 50 MHz Sweep 2.533 ms (1001 pts)

u STATUS'

Start 2.5000 GHz
#

1-2.31 GHz — Peak

2.5-4 GHz - Peak

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample

Page 28 of 36




Plots — Max Power

Agilent Spectrum Analyzer - Swept SA

Pa | ReeResel [soe sl CORREC L | SENSEINT| | AUGNAUTO |

Marker 1 4.812812812813 GHz
PN

sty
IFGain:High

Avg Type: Voltage
oo Trig: Free Run AvglHold: 72100

#Atten: 0 dB

Mkr1 4.813 GHz

Ref 64.00 dBpV/m 36.162 dBpVim

Start 4.000 GHz Stop 18.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 535.9 ms (1000 pts)
=9 STATU:

4-18 GHz — Low Ch

0 | REPRESEL (S0 AC | CORREC | GENSEINT[ [ ALGNAUTO |
Marker 1 4.882252541751 GHz Avg Type: Voltage
o Avg|Hold:> 1001100

TracelDetector
N Trig: Free Run
#Atten: 0 dB Select Trace,
Mkr1 4.882 3 GHz g

Ref 64.00 dBpV/m 36.104 dBpVIim

Clear Write

Trace Average

View Blank'
Trace On

Start 4.000 GHz
Res BW (CISPR) 1 MHz

=

#VBW 30 kHz

Agilent Spectrum Analyzer - Swept SA
BT RPPReSeL s0a A | CORREC | | senseanT |

Marker 1 4.812812812813 GHz Avg Type: Voltage
PN

8 Trig: Free Run AvglHold: 88100

™ iAtten: 0 dB
Mkr1 4.813 GHz
37.207 dBuV/m

Ref 64.00 dBpV/m

Start 4.000 GHz Stop 18.000 GHz

Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 535.9 ms (1000 pts)
=9 sTATUS

4-18 GHz — High Ch

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module
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Plots — Min Power

lent Spectrum Analyzer - Swept SA

T TS
Marker 1 17.888000000000 GHz
PREAMP £

vg Type: Voltage
Avg|Hold:>1/1

0: Fast Lyo Trig: Free Run
IFGain:Low ~__#Atten: 0 dB
Mkr1 17.888 GHz

Ref 75.00 dBpV/im 44,695 dBuVim

,,MWM‘MMVWM#\NM JW“W'L‘W

et AN el Moy ,,M‘M‘HJJ‘MW"A"

Start 4.000 GHz
#Res BW 1.0 MHz

Stop 18.000 GHz
Sweep 35.00 ms (1001 pts)

STATUS

VBW 50 MHz

#Avg Type: Voltage
AvglHold>1/1

00:41:19 PMNov 23, 2015

iF ac
874000000000 GHz .

PRO-Fast po Trig: Free Run

#Atten: 0 dB

NO: Fa
PREAMP. IFGain:Low
Mkr1 17.874 GHz
45.550 dBpV/im

mMuu\wM”T"‘MM ML,\”M’,\, g
wl,,hwwwmmm‘wlnww)“%w‘vww‘ |

Start 4.000 GHz

Stop 18.000 GHz
#Res BW 1.0 MH; VBW 50 MHz Sweep 35.00 ms (1001 pts)|

sTATUS

Peak Search

NextPeak|
Next Pk Right|
Next Pk Left|

10f2

4-18 GHz — Peak

4-18 GHz — Peak

Note: All channels no emissions found

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO
#Avg Type: Voltage
AvglHold>1/1

CEETTET
Mkr1 21.199 GHz
45.995 dBpV/m

J RF 500 AC | CORREC e
Marker 1 21.199000000000 GHz eak Searcl
PREAMP. Fo

B8 Trig: Free Run

0: Fast ¢
\FGain:Low *__#Atten: 6 dB

Ref 80.00 dBpV/m

Next Pk Right|
Next Pk Left|

‘ 1 Mkr—CF|
— 4 - : ot st ittty
TM‘WM"“MWMW'MW”’ E s T T
‘ Mkr—RefLvl
Start 18.000 GHz Stop 25.000 GHz m

#Res BW 1.0 MHz #VBW 30 kHz Sweep 182.1 ms (1001 pts)

usc STATUS

Agilent Spectrum Analyzer - Swept SA

SENSEINT] ALIGNAUTO.

Marker 1 23.075000000000 GHz 3 #Avg Type: Voltage
ProTost Ly Trig:Free Run AvglHold>1/1

PREAMP IFGain:Low _ #Atten: 6 dB

Mkr1 23.075 GHz
54.046 dBuV/im

‘1

;Mw.‘whwmﬁnw"’h‘“"““WM"*“‘”“”“‘“““M“"WW"" Mottty

Start 18.000 GHz
#Res BW 1.0 MHz

usc

Stop 25.000 GHz
Sweep 17.53 ms (1001 pts)

sTATUS

VBW 3.0 MHz

18-25 GHz — Average

18-25 GHz - Peak

Prepared For: Midmark Corporation
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B.3 — AC Mains Conducted Emissions

Rule Part(s)

FCC: 15.207
IC: RSS-247 /| RSS-GEN

Measurement
Procedure

ANSI| C63.4 - 2014
ANSI| C63.10 — 2013

Test Location

LS Research, LLC — Conducted Emissions Area

Test Voltage

120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table above referencergl plane

Frequency
Range of 150 kHz — 30 MHz
Measurement
Peak, Quasi-Peak, Average
easieeTent | Raw: et
VBW: At least 27 kHz
1) The LISN, cable, limiter, and other necessargsneement system correction factors
loaded onto the EMI receiver / spectrum analyzeerwthe measurements are preform
The data is gathered and reported as the correatees.
Description 2) The EUT is placed on a non-conductive pedestabppropriate distance from grour
of planes and plugged into LISN. The LISN used hasathiity to terminate the unused pg
Measurement | with a 5@ (ohm) load when switched to either L1 (line) or (c2utral).
3) Maximum emissions are determined with peak deteand measurements at sel
points are made with quasi-peak and average dese®esults are recorded and compa
to limit.
Example Reported Measurement data = Raw receiver measutemelsN Factor + Cable factq
Calculations (dB) + Additional factor (when applicable)

are
ed.

nd
hrt

ect
red

=

Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV)
(MHz) Quasi-Peak Average
0.150 -0.50 * 66-56 56-46
0.5-5.0 56 46
5.0-30 60 50

* The

limit decreases linearly with the logarithmtioe frequency in this range.

Name: 5-200-0081 Radio Module

Prepared For: Midmark Corporation

Report: TR 315108

Model: 5-200-0081

LSR: C-2289

Serial: Eng. Sample
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B.4.1 — AC Mains Conducted Emissions

Manufacturer Midmark Corporation

Date 11-19, 11-23 2015

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.207 / RSS-GEN
Measurement ANSI C63.4 - 2014

Procedure ANSI C63.10 - 2013 Section 6.2
Test Voltage 120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table, 40 cm from eaitground plane

Detectors

Peak; RBW 9 kHz
Quasi-Peak and Average

Additional Notes

1) Tested in continuous transmit with no significaiffedence between operating channels.

Example Calculation:

Margin (dB) =

Limit (dBuV) — Reading (dBuV)

Table — Max Power

ey | | Pk | S e | s | U e | v
(MHz) Line Reading seedin Reading Limit M Limit Margin

(dBuV) (dBLVY) (dBuv) | (dBuV) (dB) (dBuv) | (dB)
0.574 1 55.6 54.1 44.8 56.0 1.9 46.0 1.2
0.565 1 55.8 51.6 37.6 56.0 4.4 46.0 8.4
0.577 1 54.9 52.9 43.1 56.0 3.1 46.0 2.9
0.555 1 52.1 47.9 33.7 56.0 8.1 46.0 12.3
0.523 1 47.3 45.7 36.6 56.0 10.3 46.0 9.4
1.909 1 42.4 40.1 29.4 56.0 15.9 46.0 16.6
0.573 2 46.3 43.2 32.9 56.0 12.8 46.0 13.1
0.577 2 45.4 43.1 32.9 56.0 12.9 46.0 13.1
0.537 2 44.2 374 24.7 56.0 18.6 46.0 21.3

Prepared For: Midmark Corporation

Name: 5-200-0081 Radio Module

Report: TR 315108

Model: 5-200-0081
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Plots — Max Power

EiINT]
FREGUENCY SCAN Sean
>
Free Run
Mkr1 568.45794 kHz
56.260 dBpvV

oth  Cy)
Atten: 10 dB

Start 150 kHz )
Res BW 9 kHz Dwell Time 108.1 us(4.5 kHz)

a1Us 1 DC Coupled

VBW 90 kHz

SENSEIINT!
FREQUENCY SCAN  Scan
>11

Peak Search

mooth  Cp)
" Atten: 10 dB

\
[~
I

#Start 150 kHz

Res BW 9 kHz VBW 90 kHz

Free Run

Peak Search

Mkr1 §72.95749 kHz

44.344 dBpvV

Dwell Time 108.1 us(4.5 kHz)

a1Us 1 DC Coupled

Line 1 Line 2
Table — Min Power

Peak Quasi- Average | Q-Peak Quasi- Average | Average

Frequency . . Peak . . Peak e .
(MHz) Line Reading seedin Reading Limit M Limit Margin

(dBpv) (dBLY) (dBuv) | (dBuv) (dB) (dBpv) (dB)

0.574 1 55.6 54.1 44.8 56.0 1.9 46.0 1.2

0.565 1 55.8 51.6 37.6 56.0 4.4 46.0 8.4

0.577 1 54.9 52.9 43.1 56.0 3.1 46.0 2.9

0.555 1 52.1 47.9 33.7 56.0 8.1 46.0 12.3

0.523 1 47.3 45.7 36.6 56.0 10.3 46.0 9.4

1.909 1 42.4 40.1 29.4 56.0 15.9 46.0 16.6

0.573 2 46.3 43.2 32.9 56.0 12.8 46.0 13.1

0.577 2 45.4 43.1 32.9 56.0 12.9 46.0 13.1

0.537 2 44.2 37.4 24.7 56.0 18.6 46.0 21.3

Plots — Mln Power

ENSEIINT]
FREQUENCY SCAN  Scan
>11

oth  Cy)
Atten: 10 dB Free Run

Mkr1 563.958:

54.179 dBpV

,4‘%

W ‘ﬁﬂ mm*‘h
N

[
[
S
s
i
|
|
|
|

Start 150 kHz
Res BW 9 kHz

Stop 30 MHz|
Dwell Time 108.1 us(4.5 kHz)

a1Us 1 DC Coupled

VBW 90 kHz

Next Pk Left|

SENSEIINT!
FREQUENCY SCAN  Scan
>11
Free Run

Peak Search

mooth  Cp)
M e

Peak Criteria»

Start 150 kHz

Res BW 9 kHz VBW 90 kHz

Peak Search

Mkr1 554.9593
45.335 dBpV

Stop 30 MHz

Dwell Time 108.1 us(4.5 kHz)

a1Us 1 DC Coupled

Line 1

Line 2

Prepared For: Midmark Corporation
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Appendix C - Uncertainty Summary

This uncertainty represents an expanded uncertaxgsessed at
approximately the 95 % confidence level, using\eecage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 233V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64°/ 2.88 %RH
Prepared For: Midmark Corporation Name: 5-200-0081 Radio Module
Report: TR 315108 Model: 5-200-0081
LSR: C-2289 Serial: Eng. Sample
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Appendix D - References

Publication Year Title

FCC CFR Parts 0-15 2015 Code of Federal Regulations — Telecommunicatiory
Digital Transmissions Systems (DTSs), Frequency|

RSS-247 Issue 1 2015 Hopping Systems (FHSs) and Licence-Exempt Log
Area Network (LE-LAN) Devices

RSS-GEN Issue 4 2014 Gen_e_ral Requweme_nts and Information for the
Certification of Radio Apparatus

ANSI C63.10 2013 American National Standard of Procedures for

Compliance Testing Unlicensed Wireless Devices

al
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END OF REPORT

Date Version | Comments Person
1-7-16 VO Initial Draft Release Adam A
1-21-16 V1 Final Version Adam A
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