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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

DLS Electronic Systems, Inc.
1250 Peterson Drive
Wheeling, IL 60090

(and satellite sites as shown on the scope)
Fulfills the requirements of

ISO/IEC 17025:2017

In the field of
TESTING

This certificate is valid only when accompanied by a current scope of accreditation document.

R. Douglas Leonard Jr, VP, PILR SBU

Expiry Diste: 23 April 2022
Certificate Number: AT-1859

ANS! Kations) Accracitation Boars ol
This laborstory is sccredited in accordance with the recognized Intemational Stundard ISONEC 170252017

This accreditanion demonstrates technical competence for o defined scope und the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communigué dated April 2017)
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1.0

2.0

3.0

4.0

SUMMARY OF TEST RESULTS

The Portable Thermal Printer, Model M211 was subjected to requirements of FCC Rules and
Regulations, Part 15, Subpart B & Subpart C, with the results as described in the below table.

Test Section Result
Section 15.107 for AC Line Conducted Emissions Meets
Section 15.207 AC Line Conducted Emissions Meets
Section 15.109 for Radiated Emissions Below 1 GHz Meets
Section 15.109 for Radiated Emissions Above 1 GHz Meets
Section 15.209 Radiated Emissions in Restricted Bands Below 1 GHz | Meets
Section 15.209 Radiated Emissions in Restricted Bands Above 1 GHz | Meets

See the following test sections for a detailed explanation of the test results.

INTRODUCTION

On November 1, 2 & 3 and December 16, 2021, a series of radio frequency interference
measurements were performed on the Portable Thermal Printer, Model M211, Serial Numbers
EM3 #103, EM3 #104. All tests were performed in accordance with FCC, ANSI C63.4-2014 &
ANSI C63.10-2013 procedures and requirements, where applicable.

TEST FACILITY

D.L.S. Electronic Systems, Inc. is a full-service EMC Testing Laboratory accredited to ISO
17025. Our test facilities are located at 1250 Peterson Drive, Wheeling, IL, and 166 South Carter
Street, Genoa City, WI. Our ANAB Certificate and Scope of Accreditation can be viewed at
DLSEMC.COM/Accreditations. Our facilities are recognized by the FCC, ISED, and VCCI. All
emissions tests were performed by personnel of D.L.S. Electronic Systems, Inc.

TEST EQUIPMENT
A list of the test equipment used, along with identification and calibration data, is included in the

Table(s) at the end of this introduction section. All primary equipment was calibrated against
known reference standards with a verified traceable path to NIST.

Page 6 of 163



Company: Brady Worldwide, Inc
Model Tested: M211

; Report Number: 26666
Project Number: 11927

5.0  DESCRIPTION OF TEST SAMPLE

5.1.  DESCRIPTION

The test sample is a compact portable thermal transfer printer. It can be worn on a belt
clip or used on a table top. It contains an internal automatic cutter. It provides 2 buttons
and 3 LED indicators. Its main user interface is via an application on a Bluetooth
connected smartphone. Printing media is provided by user replaceable cartridges.

5.2. PHYSICAL DIMENSIONS OF EQUIPMENT UNDER TEST
Length: 5.5 in x Width: 2.75 in x Height: 4 in
5.3. INTERNALLY GENERATED FREQUENCIES
Switching Power Supply Frequencies
1MHz, 750 kHz, 400 kHz
Digital Clock/Timing Frequencies

32 MHz MCU clock, 16 MHz internal clock, 32.768 kHz real time clock

6.0 MODIFICATIONS MADE TO EUT FOR EMC COMPLIANCE

No modifications to the EUT were required.
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Company: Brady Worldwide, Inc

Model Tested:  M211
; Report Number: 26666
Project Number: 11927

PHOTO INFORMATION AND TEST SET-UP

Item 0

Item 1

Item 2

Item 3

Item 4

EUT
Brady Worldwide power adapter, Model TPO15AH-Z

Shielded Brady Worldwide USB cable, 1.8 meters long with metal USB-C
shells

Unshielded AC power cable (not EUT), 1.5 meters long with plastic shells

USB Battery Bank, Model (no info given)
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7.1 PHOTO ID TAKEN DURING TESTING

Photo ID (1 of 2)
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7.1 PHOTO ID TAKEN DURING TESTING

Photo ID (2 of 2)
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PART 15 SECTION 15.107 AC LINE CONDUCTED EMISSIONS
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Test: Section 15.107 for AC Line Conducted Emissions

TEST PROCEDURE AND SETUP

The Portable Thermal Printer was set up according to the general testing requirements of
ANSI C63.4:2014 & ANSI C63.10-2013.

All test measurements were made with the following mode of operation:

Continuous printing and cutting mode.

TEST RESULTS
The Portable Thermal Printer Model Number: M211 meets the requirements of FCC Part 15,
Subpart B & Subpart C, for Section 15.107 AC Line Conducted Emissions. Plots and tabular

data can be viewed at the end of this section.

Summary: No non-compliant emissions were observed.

SAMPLE CALCULATIONS

Line Conducted emissions: Emissions measurements include all system transducers and are
compared against the appropriate limit requirement. See sample calculation below.

Equations: Level(dBuV)= Raw Level(dBuV)+ System Loss(dB) +  LISN Factor(dB)
Sample: 30.14 =18.44 +11.24 +0.46

Margin(dB) = Limit(dBuV)- Level(dBuV)
15.86 =46 -30.14
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D.L.S. ELECTRONIC SYSTEMS, INC. MEASUREMENT UNCERTAINTY

Compliance with the limits in this standard are based on the results of the compliance
measurement. Our calculated measurement uncertainty including the measurement
instrumentation, associated connections between the various instruments in the measurement
chain, and other contributions, are provided in this section of the test report.

Power Line Conducted Uncertainty (+ dB)

Contribution Probability Distribution 150 kHz - 30 MHz
Combined Standard Uncertainty Normal 1.05
Expanded Uncertainty Normal (k=2) 2.10
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Company:

Model Tested:

Brady Worldwide, Inc

M211

Report Number: 26666
Project Number: 11927
Section 15.107 for AC Line Conducted Emissions

Test:

TABLE 1/ TEST INSTRUMENTATION

. L Model Serial Cal Due
Description Manufacturer Number Number Range Cal On Dates
Beldin 9914; N- Ok z-
N; 15 Meter; Beldin 9914 CBL-043 z 3/30/2021 | 3/30/2022
; 30MHz
Line Conducted
Filter, High Solar 7930-120 090702 120k- 130040021 | 10/4/2022
titer, High pass Electronics ) 30Mhz
Limiter, OkHz -
Transient, RF, w/ | Electro-Metrics | EM-7600 705 10/4/2021 | 10/4/2022
100MHz
CBL-035
LISN, 20 Amp, 9 kHz to
2 Line Com-Power LI-220A 192036 30 MLz 8/18/2021 | 8/18/2022
Narda PMM EMI Narda 90010F | 020ww40102 | 10H2- | 414001 | 4142022
Receiver 50 MHz
RG-223/U;
BNC-BNC; 1.5 OkHz-
Meter: Lisn Manhattan/CDT | RG223/U CBL-045 30MHz 3/30/2021 | 3/30/2022
Hook-Up

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.

TABLE 2/ TEST EQUIPMENT
Description | Manufacturer | Model Number | Serial Number | Range
Test Software Narda Emission Suite V2.4.0 N/A

The test equipment above is verified with calibrated equipment.
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PART 15 SECTION 15.107 AC LINE CONDUCTED EMISSIONS

TEST SETUP PHOTOS
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Test: Section 15.107 for AC Line Conducted Emissions
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Test: Section 15.107 for AC Line Conducted Emissions

vy

]

AC Line Conducted - Back (1 of 2)
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Test: Section 15.107 for AC Line Conducted Emissions

P A B fo T 1P TS AN nR'Een
ol e

AC Line Conducted - Back (2 of 2)
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PART 15 SECTION 15.107 AC LINE CONDUCTED EMISSIONS

120 V, 60 HZ TEST DATA
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.107 for AC Line Conducted Emissions

PART 15 SECTION 15.107 AC LINE CONDUCTED EMISSIONS

240 V, 60 HZ TEST DATA
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

PART 15 SECTION 15.109 RADIATED EMISSIONS BELOW 1 GHz
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Company: Brady Worldwide, Inc
Model Tested: M211
; Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

1.0 TEST PROCEDURE AND SETUP

The Portable Thermal Printer was set up according to the general testing requirements of
ANSI C63.4:2014 & ANSI C63.10-2013.

All test measurements were made with the following mode of operation:

Continuous printing and cutting mode.

2.0  TEST RESULTS
The Portable Thermal Printer Model Number: M211 meets the requirements of FCC Part 15,
Subpart B & Subpart C for Section 15.109 Radiated Emissions Below 1 GHz. Plots and tabular

data can be viewed at the end of this section.

Summary: No non-compliant emissions were observed.

3.0 SAMPLE CALCULATIONS

Radiated emissions: Emissions measurements include all system transducers and are compared
against the appropriate limit requirement. See sample calculation below.

Equations: Total Level(dBuV/m)= Level(dBuV)+ System Loss(dB)+  Antenna Factor(dB/m)
Sample: 24.6 =35.51 +(-22.1) +11.20

Margin(dB) = Limit(dBuV/m)- Total Level(dBuV/m)
15.4 =40 -24.6
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Company: Brady Worldwide, Inc

Model Tested: M211
; Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

4.0 D.L.S. ELECTRONIC SYSTEMS, INC. MEASUREMENT UNCERTAINTY
Compliance with the limits in this standard are based on the results of the compliance
measurement. Our calculated measurement uncertainty including the measurement
instrumentation, associated connections between the various instruments in the measurement
chain, and other contributions, are provided in this section of the test report.
Radiated Emission Uncertainty
(£dB) | (+dB) xdB) | #dB) | (+dB) | (+dB) | (+dB) | (+dB) (xdB)
Contribution Probability 3M 3M 3M 3M | 3M | 3M | 10M | 10M 10M
Distribution
30-100 100- 700- 1-45 |45-7 | 7-18 | 30-100 100- 700-
MHz 700 1000 GHz GHz GHz MHz 700 1000
MHz MHz MHz MHz
Combined
Standard Normal 1.70 1.62 1.66 2.13 2.48 2.85 1.64 1.58 1.66
Uncertainty
Expanded Normal (k=2) | 3.40 3.23 333 | 426 | 495 | 569 | 3.29 3.16 3.31
Uncertainty
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LS A

Company:

Test:

Model Tested:
Report Number: 26666
Project Number: 11927

Brady Worldwide, Inc

M211

Section 15.109 for Radiated Emissions Below 1 GHz

TABLE 1/ TEST INSTRUMENTATION

. L. Model Serial Cal Due
Description Manufacturer Number Number Range Cal On Dates
Antenna, 20MHz-
Biconical EMCO 3104C 9701-4785 200MHz 4/15/2020 | 4/15/2022
Antenna, Log EMCO 3146 | 97024895 | 20NN 4150000 | 411502022
Periodic 1GHz
Beldin 9273; N-
BNC; 2 Meter; . 9 kHz-
Receiver Hook. Beldin 9273 CBL-028 1000MHz 2/5/2021 2/5/2022
Up
Beldin 9914; N- . 9kHz-
N: 3 Meter Test Beldin 9914 CBL-005 1000MHz 2/5/2021 2/5/2022
Preamplifier, RF, Rohde & 9kHz -
W/CBL-039 Schwarz TS-PR10 | 032001/004 |GHz 10/28/2021 | 10/28/2022
Receiver, RF, Rohde & 20Hz -
Tuned Schwarz ESI 26 837491/010 26GHz 4/13/2021 | 4/13/2022
RG-223/U; N- 991079 / Ok
BNC; 10Meter; | Coleman Cable RG- CBL-051 |GHz 2/5/2021 2/5/2022
Antenna Hook-Up 223/U

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.

TABLE 2/ TEST EQUIPMENT
Description Manufacturer | Model Number | Serial Number | Range
ESK1 VI1.7.1 N/A

Test Software

Rohde & Schwarz

The test equipment above is verified with calibrated equipment.
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS BELOW 1 GHZ

AC AND INTERNAL BATTERY POWERED PHOTOS
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - USB Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - USB Powered - Back
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - USB Powered - Back
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - Battery Powered
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - Battery Powered
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - Batery Powered
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS BELOW 1 GHZ

USB BATTERY BANK POWERED PHOTOS
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

.....

Radiated Below 1 GHz - USB Battery Bank Powered - Back
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

Radiated Below 1 GHz - USB Battery Bank Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Below 1 GHz

R . L IR A

Radiated Below 1 GHz - USB Battery Bank Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS BELOW 1 GHZ

AC AND INTERNAL BATTERY POWERED TEST DATA
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Below 1 GHz

PART 15 SECTION 15.109 RADIATED EMISSIONS BELOW 1 GHZ

USB BATTERY BANK POWERED TEST DATA
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS ABOVE 1 GHz
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Company: Brady Worldwide, Inc
Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

1.0 TEST PROCEDURE AND SETUP

The Portable Thermal Printer was set up according to the general testing requirements of
ANSI C63.4:2014 & ANSI C63.10-2013 C.

All test measurements were made with the following mode of operation:

Continuous printing and cutting mode.

2.0  TEST RESULTS
The Portable Thermal Printer Model Number: M211 meets the requirements of FCC Part 15,
Subpart B & Subpart for Section 15.109 Radiated Emissions above 1 GHz. Plots and tabular data

can be viewed at the end of this section.

Summary: No non-compliant emissions were observed.

3.0 SAMPLE CALCULATIONS

Radiated emissions: Emissions measurements include all system transducers and are compared
against the appropriate limit requirement. See sample calculation below.

Equations: Total Level(dBuV/m)= Level(dBuV)+ System Loss(dB)+  Antenna Factor(dB/m)
Sample: 24.6 =35.51 +(-22.1) +11.20

Margin(dB) = Limit(dBuV/m)- Total Level(dBuV/m)
15.4 =40 -24.6
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Company: Brady Worldwide, Inc

Model Tested: M211
S Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

4.0 D.L.S. ELECTRONIC SYSTEMS, INC. MEASUREMENT UNCERTAINTY
Compliance with the limits in this standard are based on the results of the compliance
measurement. Our calculated measurement uncertainty including the measurement
instrumentation, associated connections between the various instruments in the measurement
chain, and other contributions, are provided in this section of the test report.
Radiated Emission Uncertainty
(£dB) | (+dB) xdB) | #dB) | (+dB) | (+dB) | (+dB) | (+dB) (xdB)
Contribution Probability 3M 3M 3M 3M | 3M | 3M | 10M | 10M 10M
Distribution
30-100 100- 700- 1-45 |45-7 | 7-18 | 30-100 100- 700-
MHz 700 1000 GHz GHz GHz MHz 700 1000
MHz MHz MHz MHz
Combined
Standard Normal 1.70 1.62 1.66 2.13 2.48 2.85 1.64 1.58 1.66
Uncertainty
Expanded Normal (k=2) | 3.40 3.23 333 | 426 | 495 | 569 | 3.29 3.16 3.31
Uncertainty
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LS A

Company:

Model Tested:
Report Number:
Project Number:

Test:

Brady Worldwide, Inc

M211
26666
11927

Section 15.109 for Radiated Emissions Above 1 GHz

TABLE 1/ TEST INSTRUMENTATION

.. Model Serial Cal Due
Description Manufacturer Number Number Range Cal On Dates
Antenna, Horn EMCO 3115 9502-4451 11 2? élé; 10/7/2021 | 10/7/2023

N->N, 10m, . 30Mhz-
High Frequency Micro-Coax UFB311A CBL-100 18GHy 4/27/2021 | 4/27/2022
Preamplifier AME=7D-
Rl% ’ Miteq 01001800-22- 1809602 1-18Ghz | 4/27/2021 | 4/27/2022
10P
Receiver, RF, Rohde & 20Hz —
Tuned Schwarz ESI 40 837808/006 40 GLz 4/14/2021 | 4/14/2022

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.

TABLE 2 / TEST EQUIPMENT
Description Manufacturer | Model Number | Serial Number | Range
Test Software | Rohde & Schwarz ESK1 V1.7.1 N/A

The test equipment above is verified with calibrated equipment.
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS ABOVE 1 GHZ

AC AND INTERNAL BATTERY POWERED PHOTOS
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Above 1 GHz

:

adiated Above 1 GHz - Front |
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Company: Brady Worldwide, Inc

Model Tested: M211
S Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - Back
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS ABOVE 1 GHZ

USB BATTERY BANK POWERED PHOTOS
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - USB Battery Bank Powered
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - USB Battery Ba Powered - Back
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Abolve 1 GHz -SB Battery Bank Powered - Front .
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Company: Brady Worldwide, Inc

Model Tested: M211
S Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - USB Battery Bank.Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211
S Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - USB Battery Bank Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211
S Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - USB Battery Bank Pm;vered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211
S Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

Radiated Above 1 GHz - USB Battery Bank Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS ABOVE 1 GHZ

AC AND INTERNAL BATTERY POWERED TEST DATA
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Test: Section 15.109 for Radiated Emissions Above 1 GHz

FCC PART 15 SECTION 15.109 RADIATED EMISSIONS ABOVE 1 GHZ

USB BATTERY BANK POWERED TEST DATA
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

FCC PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS BELOW 1 GHz
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

1.0 TEST PROCEDURE AND SETUP

The Portable Thermal Printer was set up according to the general testing requirements of
ANSI C63.4:2014 & ANSI C63.10-2013.

All test measurements were made with the following mode of operation:
Continuous transmit (100% duty cycle) at 2440 MHz with power setting 0 and 2 Mbps data rate.
This was the channel, modulation type & data rate shown to be worst-case in the radios' modular
certification test reports.

2.0  TEST RESULTS
The Portable Thermal Printer Model Number: M211 meets the requirements of FCC Part 15,
Subpart B & Subpart C, Section 15.209 Radiated Emissions in Restricted Bands below 1 GHz.

Plots and tabular data can be viewed at the end of this section.

Summary: No non-compliant emissions were observed.

3.0 SAMPLE CALCULATIONS

Radiated emissions: Emissions measurements include all system transducers and are compared
against the appropriate limit requirement. See sample calculation below.

Equations: Total Level(dBuV/m) = Level(dBuV)+ System Loss(dB)+  Antenna Factor(dB/m)
Sample: 24.6 =35.51 +(-22.1) +11.20

Margin(dB) = Limit(dBuV/m) - Total Level(dBuV/m)
15.4 =40 -24.6
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

4.0 D.L.S. ELECTRONIC SYSTEMS, INC. MEASUREMENT UNCERTAINTY
Compliance with the limits in this standard are based on the results of the compliance
measurement. Our calculated measurement uncertainty including the measurement
instrumentation, associated connections between the various instruments in the measurement
chain, and other contributions, are provided in this section of the test report.
Radiated Emission Uncertainty
(£dB) | (+dB) xdB) | #dB) | (+dB) | (+dB) | (+dB) | (+dB) (xdB)
Contribution Probability 3M 3M 3M 3M | 3M | 3M | 10M | 10M 10M
Distribution
30-100 100- 700- 1-45 |45-7 | 7-18 | 30-100 100- 700-
MHz 700 1000 GHz GHz GHz MHz 700 1000
MHz MHz MHz MHz
Combined
Standard Normal 1.70 1.62 1.66 2.13 2.48 2.85 1.64 1.58 1.66
Uncertainty
Expanded Normal (k=2) | 3.40 3.23 333 | 426 | 495 | 569 | 3.29 3.16 3.31
Uncertainty
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LS A

Company:

Model Tested:

Brady Worldwide, Inc

M211

Report Number: 26666

Project Number: 11927
Section 15.209 Radiated Emissions in Restricted Bands

Test:

Below 1 GHz

TABLE 1/ TEST INSTRUMENTATION

. L. Model Serial Cal Due
Description Manufacturer Number Number Range Cal On Dates
Antenna, 20MHz-
Biconical EMCO 3104C 9701-4785 200MHz 4/15/2020 | 4/15/2022
Antenna, Log EMCO 3146 | 97024895 | 20NN 4150000 | 411502022
Periodic 1GHz
Beldin 9273; N-
BNC; 2 Meter; . 9 kHz-
Receiver Hook. Beldin 9273 CBL-028 1000MHz 2/5/2021 2/5/2022
Up
Beldin 9914; N- . 9kHz-
N: 3 Meter Test Beldin 9914 CBL-005 1000MHz 2/5/2021 2/5/2022
Preamplifier, RF, Rohde & 9kHz -
W/CBL-039 Schwarz TS-PR10 | 032001/004 |GHz 10/28/2021 | 10/28/2022
Receiver, RF, Rohde & 20Hz -
Tuned Schwarz ESI 26 837491/010 26GHz 4/13/2021 | 4/13/2022
RG-223/U; N- 991079 / Ok
BNC; 10Meter; | Coleman Cable RG- CBL-051 |GHz 2/5/2021 2/5/2022
Antenna Hook-Up 223/U

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.

TABLE 2/ TEST EQUIPMENT
Description Manufacturer | Model Number | Serial Number | Range
ESK1 VI1.7.1 N/A

Test Software

Rohde & Schwarz

The test equipment above is verified with calibrated equipment.
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS BELOW 1 GHZ

TEST SETUP PHOTOS

Page 102 of 163



Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

Radiated Below 1 GHz - USB Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

Radiated Below 1 GHz - USB Powered - Back
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Company: Brady Worldwide, Inc
Model Tested: M211
Report Number: 26666
5 Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

Radiated Below 1 GHz - USB Powered - Back
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

Radiated Below 1 GHz - Battery Powered
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

Radiated Below 1 GHz - Battery Powered
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Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Below 1 GHz

FCC PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS BELOW 1 GHZ

TEST DATA
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS ABOVE 1 GHz
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

1.0 TEST PROCEDURE AND SETUP

The Portable Thermal Printer was set up according to the general testing requirements of
ANSI C63.4:2014 & ANSI C63.10-2013.

All test measurements were made with the following mode of operation:
Continuous transmit (100% duty cycle) at 2402 MHz and 2480 MHz with power setting 0 and 2
Mbps data rate. This was the channel, modulation type & data rate shown to be worst-case in the
radios' modular certification test reports.

2.0  TEST RESULTS
The Portable Thermal Printer Model Number: M211 meets the requirements of FCC Part 15,
Subpart B & Subpart C for Section 15.209 Radiated Emissions in Restricted Bands above 1

GHz. Plots and tabular data can be viewed at the end of this section.

Summary: No non-compliant emissions were observed.

3.0 SAMPLE CALCULATIONS

Radiated emissions: Emissions measurements include all system transducers and are compared
against the appropriate limit requirement. See sample calculation below.

Equations: Total Level(dBuV/m)= Level(dBuV)+ System Loss(dB)+  Antenna Factor(dB/m)
Sample: 24.6 =35.51 +(-22.1) +11.20

Margin(dB) = Limit(dBuV/m)- Total Level(dBuV/m)
15.4 =40 -24.6
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

4.0 D.L.S. ELECTRONIC SYSTEMS, INC. MEASUREMENT UNCERTAINTY
Compliance with the limits in this standard are based on the results of the compliance
measurement. Our calculated measurement uncertainty including the measurement
instrumentation, associated connections between the various instruments in the measurement
chain, and other contributions, are provided in this section of the test report.
Radiated Emission Uncertainty
(£dB) | (+dB) xdB) | #dB) | (+dB) | (+dB) | (+dB) | (+dB) (xdB)
Contribution Probability 3M 3M 3M 3M | 3M | 3M | 10M | 10M 10M
Distribution
30-100 100- 700- 1-45 |45-7 | 7-18 | 30-100 100- 700-
MHz 700 1000 GHz GHz GHz MHz 700 1000
MHz MHz MHz MHz
Combined
Standard Normal 1.70 1.62 1.66 2.13 2.48 2.85 1.64 1.58 1.66
Uncertainty
Expanded Normal (k=2) | 3.40 3.23 333 | 426 | 495 | 569 | 3.29 3.16 3.31
Uncertainty
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LS A

Company:

Model Tested:
Report Number:
Project Number:

Test:

Brady Worldwide, Inc

M211
26666
11927

Section 15.209 Radiated Emissions in Restricted Bands

Above 1 GHz

TABLE 1/ TEST INSTRUMENTATION

o Model Serial Cal Due
Description Manufacturer Number Number Range Cal On Dates
Antenna, Horn EMCO 3115 9502-4451 11 SG élé; 10/7/2021 | 10/7/2023

Filter, High . 4.2GHz-
Pass Q Microwave 100462 2 18GHz 7/5/2021 7/5/2022

N->N, 10m, . 30MHz-
High Frequency Micro-Coax UFB311A CBL-100 18GHz 4/27/2021 | 4/27/2022

Preamplifier AMF-7D-
Rl% ’ Miteq 01001800-22- 1809602 1-18Ghz | 4/27/2021 | 4/27/2022
10P

Receiver, RF, Rohde & 20Hz —

Tuned Schwarz ESI 40 837808/006 40 GHz 4/14/2021 | 4/14/2022

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.

TABLE 2 / TEST EQUIPMENT
Description Manufacturer | Model Number | Serial Number | Range
Test Software | Rohde & Schwarz ESK1 V1.7.1 N/A

The test equipment above is verified with calibrated equipment.
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

FCC PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS ABOVE 1 GHZ

TEST SETUP PHOTOS
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Radiated Above 1 GHz
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
:5 Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Radiated Above 1 GHz - USB Powered - Front
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

“
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Radiated Above 1 GHz - USB Powered - Back
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Company: Brady Worldwide, Inc

Model Tested: M211

Report Number: 26666

Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Radiated Above 1 GHz - USB Powered - Back
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
5 Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Radiated Above 1 GHz - Battery Powered
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Page 126 of 163



Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

-

Radiated Above 1 GHz - Battery Powered
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

FCC PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS ABOVE 1 GHZ

HARMONICS AND SPURIOUS EMISSIONS TEST DATA
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Company: Brady Worldwide, Inc

Model Tested: M211
Report Number: 26666
5 Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Since no emissions were detected from the
M211 w/precertified BLE Transceiver
above the 3rd harmonic (7440 MHz)
with the transceiver in continuous
transmit mode on the Low and High
channels,

No testing was performed in the

frequency range 18 to 25 GHz

11-01-2021
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
; Project Number: 11927
Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

PART 15 SECTION 15.209

RADIATED EMISSIONS IN RESTRICTED BANDS ABOVE 1 GHZ

RESTRICTED BAND-EDGE TEST DATA
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Company:
Model Tested:
Report Number:
Project Number:
Test:

<

Brady Worldwide, Inc

M211

26666

11927

Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz

Test Date: 11-01-2021

Company:  Brady Worldwide

EUT: M211

Test: Lower Restricted Band-Edge - Radiated
Operator: chrandi

Comment:  Low Channel: 2402 MHz  Internal

battery powered (found to be worst-case)

Lower Restricted Band-Edge frequency: 2.390 GHz
Transmit at 100% duty evele (verified)

Test Distance: 3 meters

Detector: Linear Average with max-hold
VERTICAL: Average level at restricted band edge = 34.92 dBpV/m
AVERAGE: Limit: 54 dBuV/m at Imeters
Ay Max/Ref 1wyl EEW 1 MEz EF ALt 0 dB
> 92 dm* VEW 3 MEz
2 dp* EWT 5 ma Unit dBpv/m
’ ' |
&0 1 1
i T |
|
Center 2.3% GHz 2.5 MAzZ/ Span 25 MAZ

o0

1.HOV. 2021

n

Date:

Page 137 of 163



Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
5 Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Lower Restricted Band-Edge - Radiated

Operator: chrandi

Comment:  Low Channel: 2402 MHz  Internal battery powered (found to be worst-case)
Lower Restricted Band-Edge frequency: 2.390 GHz
Transmit at 100% duty evele (verified)

Test Distance: 3 meters

Detector: Peak with max-hold
VERTICAL: Peak level at restricted band edge = 44.35 dBuV/m
PEAK: Limit: 74 dBuV/m at Imeters
A5 Max/Ref Lyl Mas REW 1 MEZ FF Att 0 dB
¥ 692 dB* . } VEW i MHZz
12 dB+* BWT 5 ma Unit BV m
22
T
| |
- [
& m i -;_1 k ! K et el
40 | | |
20
o -
-
Center 2.3% GHz 2.5 MAzZ/ Span 25 MAZ
Date: 1. MOV, 2021 08:56308
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
5 Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Lower Restricted Band-Edge - Radiated

Operator: chrandi

Comment:  Low Channel: 2402 MHz  Internal battery powered (found to be worst-case)
Lower Restricted Band-Edge frequency: 2.390 GHz
Transmit at 100% duty evele (verified)

Test Distance: 3 meters

Detector: Linear Average with max-hold
HORIZONTAL: Average level at restricted band edge = 34.60 dBpV/m
AVERAGE: Limit: 54 dBuV/m at Imeters
A5 Max/Ref Lyl Ma REW 1 MEZ BEF Att 0 dB
¥ 62 dBe Ny } VEW i MHZz
12 dB+* EWT 5 ms Unit dBpvm
&0
" i
40 !
. : [ = !
Center 2.3% GHz 2.5 MAz/ Span 25 MHz
Date: 1.M0V,.2021 023:13:24

Page 139 of 163



Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
5 Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Lower Restricted Band-Edge - Radiated

Operator: chrandi

Comment:  Low Channel: 2402 MHz  Internal battery powered (found to be worst-case)
Lower Restricted Band-Edge frequency: 2.390 GHz
Transmit at 100% duty evele (verified)

Test Distance: 3 meters

Detector: Peak with max-hold
HORIZONTAL: Peak level at restricted band edge = 45.85 dBuV/m
PEAK: Limit: 74 dBuV/m at Imeters
A5 Max/Ref Lyl Ma REW 1 MEZ BEF Att 0 dB
¥ 62 dBe . } VEW i MHZz
12 dB+* EWT 5 ms Unit dBpvm
&0
. \ : , Ly ;.. v 1 i
40 ! !
Center 2.3% GHz 2.5 MAz/ Span 25 MHz
Date MNOV.2021 09:14:4
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Company: Brady Worldwide, Inc
Model Tested: M211

Report Number: 26666
5 Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Upper Restricted Band-Edge - Radiated
Operator: chrandi
Comment: Internal battery powered (found to be worst-case)

Upper Restricied Band-Edge frequency: 2.4835 GHz
Transmit at 100% duty evele (verified)
Test Distance: 3 meters

Detector: Linear Average with max-hold
VERTICAL: Average level at restricted band edge = 39.85 dBpV/m
AVERAGE: Limit: 54 dBuV/m at Imeters
A5 Max/Ref Lyl Mas REW 1 MEZ FF Att 0 dB
\&} 492 dB+* . } VEW 3 Mz
72 dR* AT IWT 100 ma Unie dBypv S m
LT -
|
T
| | i
&0 1 1 l
|
20
o -
-
Center 2.4835 GHz 1 ME=z/ Span 10 MAzZ
Date: 1. MOV, 2021 D2z4&6:59
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Company: Brady Worldwide, Inc
Model Tested: M211
Report Number: 26666
Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Upper Restricted Band-Edge - Radiated
Operator: chrandi
Comment: Internal battery powered (found to be worst-case)

Upper Restricied Band-Edge frequency: 2.4835 GHz
Transmit at 100% duty evele (verified)
Test Distance: 3 meters

Detector: Peak with max-hold
VERTICAL: Peak level at restricted band edge = 48.74 dBuV/im
PEAK: Limit: 74 dBuV/m at Imeters
A5 Max/Ref Lyl Mas REW 1 MEZ FF Att 0 dB
\&} 492 dB+* - } VEW 3 Mz
12 dB* T SWT 100 ms Unie By fm
LT -
Al 3
| | |
s | | |
- 1‘ @ ||' |-a
' |
&0 1 1
20
o -
-
Center 2.4835 GHz 1 ME=z/ Span 10 MAzZ
Date: 1. MOV, 2021 D2:4&6:10
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Company: Brady Worldwide, Inc
Model Tested: M211
Report Number: 26666
Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Upper Restricted Band-Edge - Radiated

Operator: cbrandt

Comment: — Internal battery powered (found to be worst-case)
Upper Restricted Band-Edge frequency: 2.4835 GHz
Transmit at 100% duty cycle (verified)

Test Distance: 3 meters

Detector: Linear Average with max-hold

HORIZONTAL: Average level at restricted band edge = 39.85 dBuV/m

AVERAGE: Limit: 54 dBuV/m at 3meters
Max/Fef Lyl BBW 1 M2 BF Art 0 48
92 dB* VEW 3 MHZ2
72 dB* SWT S ms nic dBuvV/m
sl
T
6
g
50|
40
t -
10 .
20
0
B
Center 2.4835 GHz 1 MEz/ Span 10 MHz
Date NOV.2021 09:27:54
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Company: Brady Worldwide, Inc
Model Tested: M211
Report Number: 26666
Project Number: 11927

Test: Section 15.209 Radiated Emissions in Restricted Bands
Above 1 GHz
Test Date: 11-01-2021
Company:  Brady Worldwide
EUT: M211
Test: Upper Restricted Band-Edge - Radiated

Operator: chrandi

Comment:  [HEHCHRCEEIRINIEE  1ntcmal battery powered (found to be worst-case)
Upper Restricied Band-Edge frequency: 2.4835 GHz
Transmit at 100% duty evele (verified)

Test Distance: 3 meters

Detector: Peak with max-hold
HORIZONTAL: Peak level at restricted band edge = 48.37 dBuV/im
PEAK: Limit: 74 dBuV/m at Imeters
A5 Max/Ref Lyl Ma REW 1 MEZ BEF Att 0 dB
\{E} 42 eB* . } VEW 3 MHEZ
2 dB+* - EWT 5 ms Unit dBpvm
I
&0
il |I- d I 2
40 ! !
Center 2.4815 GHz 1 MEzZ/ Span 10 MHz
Date: 1.M0V,.2021 02:30:26
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Company: Brady Worldwide, Inc

Model Tested: M211
5 Report Number: 26666
Project Number: 11927
Appendix A: FCC Part 15.207 AC Line Conducted Emissions Test Data

APPENDIX A

FCC PART 15.207 AC LINE CONDUCTED EMISSIONS TEST DATA

Test Configuration: Continuous transmit (100% duty cycle) at 2440 MHz with power setting 0 and 2
Mbps data rate This was the channel, modulation type & data rate shown to be worst-case in the radios
modular certification test reports.

'
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