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GENERAL REMARKS
Summary
The device under test does:

= Fulfill the general approval requirements as identified in this test report and was
selected by the customer.

] 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 ISO 17025 requirements.

I attest that the necessary measurements were made at:
Timco Engineering Inc.

849 NW State Road 45

Newberry, FL 32669

Designation #: US1070

Tested by:

Name and Title Tim Royer, Project Manager / EMC Testing Engineer
Date 2/17/2020

Reviewed and Approved by:

Name and Title Franklin Rose, Project Manager / EMC Testing Technician
Date 2/17/2020

Report: 410BUT20TestReport_Rev2 Page 2 of 21



GENERAL INFORMATION

EUT Description

HANDHELD WIRELESS MICROPHONE TRANSMITTER

FCC ID

JFZT220BD

Model Number

ATW-T220BD

Operating Frequency

657-663 MHz

Test Frequencies

659.37 and 662.125 MHz

EUT Power Source

[]110-120Vac/50- 60Hz

[] DC Power

X Battery Operated Exclusively

Test Item

[] Prototype

] Pre-Production

X Production

Type of Equipment

L] Fixed

[ ] Mobile

X Portable

Antenna Connector

BNC

Test Conditions

The temperature was 26°C
Relative humidity of 50%.

Modification to the EUT

No Modification to EUT.

Test Exercise

The EUT was placed in continuous transmit and was operated in

“Test Mode” for digital emissions tests.

Applicable Standards

FCC CFR 47 Part 2, & 15, KDB 206256 D01 v02, ANSI C63.10-

2013, ANSI C63.4 2014, ANSI C63.26 2015

Test Facility

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

32669 USA. Designation #: US1070, IC 2056A

Report:

410BUT20TestReport_Rev2
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RESULTS SUMMARY

FCC Rule Part Requirement Test Item Result

PART 2.1046(a),

15.236(d)(1) Conducted Power RF Power Output PASS
PART 15.236(g), ETSI EN Unwanted o
300-422-1s. 8.3.2 Emissions Emission Mask PASS

Note: The EUT is only marketed and sold to “Professional Users” and Part 74 frequencies
are also selectable in device. For more details, see companion report:

“410AUT20_PT74_TestReport_Revl”

Report: 410BUT20TestReport_Rev2 Page 4 of 21



RF POWER OUTPUT
Rule Part No.:  PART 2.1046(a), 15.236(d)(1)

Requirement:
§15.236 Operation of wireless microphones in the bands 54-72 MHz, 76-88 MHz, 174-216 MHz, 470-608 MHz and
614-698 MHz.
(d) The maximum radiated power shall not exceed the following values:
(1) In the bands allocated and assigned for broadcast television and in the 600 MHz service band: 50 mW
EIRP
Setup Diagram:

Test Data: Mean Output Measurement Table, 600 MHz Guard Band & Duplex Gap

Power Output
Tuned Freq. MHzl—rpp EIRP | Margin
(dBm) (mWwW) (mW)
659.3750 12.87 19.4 0.6
662.1250 12.83 19.2 0.8
Report: 410BUT20TestReport_Rev2 Page 5 of 21



Frequency Selection
Rule Part No.: 15.236 (f) (1)

Test Requirements:

(1) The frequency selection shall be offset from the upper or lower band limits by 25 kHz or an integral
multiple thereof.

Method of Measurement: For a device that has a permanently attached antenna, RF power is
measured radiated. With a nominal battery voltage, and the transmitter properly adjusted, the
,RF output measures:

Test Setup Diagram:

Transmitter Audio
under Test Generator
Sample
RF Load
50 ohm
Spectrum 50 ohm '
Analyzer
Test Data:
Frequency Range
Low Frequency 659.37|MHz
High Frequency 662.125|MHz
Result: Meets Requirements
Report: 410BUT20TestReport_Rev2 Page 6 of 21



OCCUPIED BANDWIDTH

Rules Part No.: FCC Part 15.236 (f) (2)
Requirements:

(2) One or more adjacent 25 kHz segments within the assignable frequencies may be combined to form a
channel whose maximum bandwidth shall not exceed 200 kHz. The operating bandwidth shall not exceed 200
kHz.

Measurement Procedure: ANSI C63.26 sec. 5.4.3

Test Setup Diagram:

Report: 410BUT20TestReport_Rev2 Page 7 of 21



OCCUPIED BANDWIDTH PLOT (26 dB)

Test Data: 659.375 MHz

® 4 RBW 2 KkHz Marker 1 [Tl ]
4 VBN 10 kHz 11.47 der
Ref 35 dEm *Att 10 dB SWT 75 ms 659.379570934 MHz
Offfet  20|dB ndB [T1]  26.00 dB
~ 30 BN 1(5. 588576923 Kz
Tamp |1 [T1 ndiB] PN
-14.85 dBr
Py 20 6%$9.321062978 MHz
YARD!
T
1 emp (2 [T1 ndiB] —
- A X ~14.78 dBx
/\_ \ 649.42665]555 Mz
- i
——10 [?-1 =
] /! .
—20 e
,\(\/\"\rI \\‘M 2
~—30 / ¥
e m/\d/ ml\ﬂ"%
—50 \J\“L"#\‘\_
~—e0
Center 659.375 MHz 28.52262857 kHz/ Span 285.2262857 kHz
Date: 5.JUN.2020 17:35:49
Report: 410BUT20TestReport_Rev2 Page 8 of 21



OCCUPIED BANDWIDTH (26 dB)

Test Data: 662.125 MHz

® Y RBN 2 kHz Marker 1 [T1 ]
VBN 10 kHz 11.51 dBr

Ref 35 dBm *Att 10 dB SWT 70 ms 662.129918723 MHz

Offget  20|dB ndB [T1] 26.00 dB
30 BW T . 7e4773P01T KHzZ
Temp|1 [T1 ndiB] PN
—14.62 dBr
1 ey 642.06865$269 MHz
et Temp |2 [T1 ndB]

10 \-/ —14.68 dix
- PN /

6642.17642B008 MHz

20 IE
M/J \’\,\m =
~—30 /’J \\L\
——40 /IJ‘ M
ECE';\JJW\ W\\“’\ﬁ\“\h
~—60
Center 662.125 MHz 27.90257143 kHz/ Span 279.0257143 kHz
Date: 5.JUN.2020 17:31:14
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OCCUPIED BANDWIDTH PLOT

Test Data: 659.375 MHz 99% OBW Plot

® 4 RBW 2 KkHz Marker 1 [T1 ]
4 VBN 10 kHz 11.36 dBr

Ref 35 dBm *Att 10 dB SWT 75 ms 659.380485121 MHz

Offget  20|dB OBW $0.961587912 kHz
30 Temp [T [TT O]
—-$.28 cerf|IPN
6%$9.32883p566 MHz
P 20 Tamp |2 [TL OpW]
—$.14 dBr
6$9.41979%154 MHz

o

S n

Center 659.375 MHz 28.52262857 kHz/ Span 285.2262857 kHz

Date: 5.JUN.2020 17:23:52
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OCCUPIED BANDWIDTH

Test Data: 662.125 MHz 99% OBW Plot

Y RBW 2 kHz Marker 1 [T1 ]
4VBW 10 kHz 5.56 dBr
Ref 35 dBm “Att 10 dB SWI 70 ms 662.125594185 MHz
Offpet  20|dB OBW $1.21994$055 kHz
™ 30 Tamo [T [T OpPW]
—V.99 cer|FN
6642.07804$558 MHz
FBEY -+ 20 Termp |2 [T1 OBW]
ANDY, —-$.13 dRr
B A la 642. 169268503 Mz T
10 / \y\
- LN ]
;.{f W \/V \\iﬁ
—10 / “\\‘
I~ —20 'r/ P .
MJ \%\,\ ac
- 30 / \.\
~ —4Q /\[/ \‘[\JV\M
- 50 W\M"\,\'\r
I~ —e0
Center 662.125 MHz 27.90257143 kHz/ Span 279.0257143 kHz
Date: 5.JUN.2020 17:28:07
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OCCUPIED BANDWIDTH

EMISSION MASK

Rule Part No.: FCC CFR 47 PART 15.236(9)

(g) Emissions within the band from one megahertz below to one megahertz above the carrier frequency shall comply
with the emission mask in 8.3 of ETSI EN 300 422-1 V1.4.2 (2011-08), Electromagnetic compatibility and Radio spectrum
Matters (ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; Part 1: Technical characteristics and

methods of measurement. Emissions outside of this band shall comply with the limits specified in section 8.4 of ETSI EN
300 422-1%1.4.2 (2011-08).

Requirement: ETSI EN 300 422-1 Section 8.3.2

(c) Compliance for emission mask and spurious emission requirements shall be demonstrated using the
applicable measurement procedures of ETSI EN 300 422-1. Compliance with the emission limits
shall be demonstrated using a RMS Average detector. Emissions shall be investigated up to the 10
harmonic of the fundamental. All other technical requirements shall be demonstrated utilizing the
procedures specified in ANSI C63.26,* as applicable.

Report: 410BUT20TestReport_Rev2 Page 12 of 21



EMISSION MASK

8322 Limits

The transmitter output spectrum shall be within the mask defined in figure 4. This mask may also be used for analogue.

dEIOC

-10

-20

-30

-0

-50

60

=70

-80

-0

et rhm  reaa e remE T reie T oee

Figure 4: Spectrum mask for digital systems below 1 GHz
Procedure: ETSI EN 300 422-1 s. 8.3.2

ANSI C63.26, 5.4.4 (using Test Setup from TIA 603-E 2.2.11, below)

Setup Diagram:

Report: 410BUT20TestReport_Rev2 Page 13 of 21




OCCUPIED BANDWIDTH

Test Data: 659.375 MHz Emission Mask Plot

RBN 1 kHz Marker 1 [T1 ]
AVBN 1 kHz 6.51 dBr
Ref 17.5 dBm *Att 10 dB SWT 2 s 659.378205128 MHz
Offget 20|dB
10
. PN

/ IR

e —7 -
_sé5aconm

N "

—80 AL L

Center 659.375 MHz 200 kHz/ Span 2 MHz

Date: 5.JUN.2020 17:42:05
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OCCUPIED BANDWIDTH

Test Data: 662.125 MHz Emission Mask Plot

YRBN 1 kHz Marker 1 [Tl ]
4 VBW 1 kHz 13.17 diBr
Ref 17.5 dBm *Att 10 dB SWT 2 s 662.125000000 MHz
Offfet 20|aB &
10 =

w VL

[

0 L/ |
| / \
L sé0azonm M
80 | ihlh\wh M I rdail s
Center 662.125 MHz 200 kHz/ Span 2 MHz
Date: 5.JUN.2020 17:43:13
Report: 410BUT20TestReport_Rev2 Page 15 of 21



OCCUPIED BANDWIDTH
FIELD STRENGTH OF SPURIOUS EMISSIONS
Rules Part No.: FCC Part 15.236 (g)

Requirements:

(g) Emissions within the band from one megahertz below to one megahertz above the carrier frequency
shall comply with the emission mask in §8.3 of ETSI EN 300 422-1 V1.4.2 (2011-08), Electromagnetic compatibility
and Radio spectrum Matters (ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; Part 1:
Technical characteristics and methods of measurement. Emissions outside of this band shall comply with the
limits specified in section 8.4 of ETSI EN 300 422-1 V1.4.2 (2011-08).

State Frequency
47 MHz to 74 MHz Other Frequencies Frequencies above
87,5 MHz to 137 MHz below 1 000 MHz 1000 MHz

174 MHz to 230 MHz
470 MHz to 862 MHz

Operation 4 nW 250 nW 1 uW
Standby 2nW 2 nW 20 nW

METHOD OF MEASUREMENTS: The measuring receiver, as defined in table 4, shall be tuned
over the frequency range 25 MHz to 4 GHz for equipment operating on frequencies below 1 GHz
or in the frequency range of 25 MHz to 12,75 GHz for equipment operating on frequencies above
1 GHz.

Measurements were made at the test site of Timco Engineering, Inc. located at 849
NW State Road 45, Newberry, FL 32669.

Test Setup Diagram:

Transmitter Spectrutn

under Test 3 meters — | Analyzer

Signal
Generator

Report: 410BUT20TestReport_Rev2 Page 16 of 21



FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Data: 659.375 MHz

Tuned Ff_::zz‘::y Meter Reading Anten_na Coax Loss (dB) Correction Field Strength| Distance |Field Strength ERP Margin
Frequency (MHz) (MHz) (dBpv) Polarity Factor (dB/m) (dBpvV/m) (m) (dBpvV/m) (dBm) (dB)
659.40 1312.30 14.81 H 4.15 28.70 47.66 3.000 47.660 -49.718 19.72
659.40 1312.30 13.15 \ 4.15 28.70 46.00 3.000 46.000 -51.378 21.38
659.40 1968.40 17.94 H 5.13 31.31 54.38 3.000 54.382 -42.995 13.00
659.40 1968.40 16.66 \Y 5.13 31.31 53.10 3.000 53.102 -44.275 14.28
659.40 2624.50 18.25 \ 5.84 32.41 56.50 3.000 56.499 -40.878 10.88
659.40 2624.50 16.19 H 5.84 32.41 54.44 3.000 54.439 -42.938 12.94
659.40 3280.70 15.18 H 6.67 32.65 54.50 3.000 54.500 -42.878 12.88
659.40 3280.70 14.27 \Y 6.67 32.65 53.59 3.000 53.590 -43.788 13.79
659.40 3936.80 15.06 Vv 6.99 33.33 55.38 3.000 55.382 -41.995 12.00
659.40 3936.80 15.92 H 6.99 33.33 56.24 3.000 56.242 -41.135 11.14
659.40 4592.90 14.21 H 7.50 34.05 55.76 3.000 55.758 -41.619 11.62
659.40 4592.90 15.99 \ 7.50 34.05 57.54 3.000 57.538 -39.839 9.84
659.40 5249.00 16.15 \" 7.96 34.28 58.39 3.000 58.393 -38.984 8.98
659.40 5249.00 19.25 H 7.96 34.28 61.49 3.000 61.493 -35.884 5.88
659.40 5905.20 18.18 H 8.48 35.02 61.68 3.000 61.678 -35.699 5.70
659.40 5905.20 18.17 \ 8.48 35.02 61.67 3.000 61.668 -35.709 5.71
659.40 6561.30 19.76 \ 9.12 35.58 64.46 3.000 64.464 -32.913 2.91
659.40 6561.30 19.46 H 9.12 35.58 64.16 3.000 64.164 -33.213 3.21

Report: 410BUT20TestReport_Rev2 Page 17 of 21




FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Data: 662.125 MHz

Tuned Frequency ol Met_er Antenna Coax Loss Correction Bieid Distance Bield ERP Margin R
(MHz) Frequency Reading Polarity (dB) Factor (dB/m) Strength (m) Strength (dBm) (dB) Limit
(MHz) (dBuv) (dBuv/m) (dBuv/m)
662.13 1324.25 14.65 H 4.22 28.74 47.61 3.00 47.61 -49.77 19.77 -30.00
662.13 1324.25 13.10 \ 4.22 28.74 46.06 3.00 46.06 -51.32 21.32 -30.00
662.13 1986.38 14.47 \ 5.18 31.25 50.90 3.00 50.90 -46.47 16.47 -30.00
662.13 1986.38 14.97 H 5.18 31.25 51.40 3.00 51.40 -45.97 15.97 -30.00
662.13 2648.50 17.51 H 5.95 32.47 55.93 3.00 55.93 -41.45 11.45 -30.00
662.13 2648.50 15.98 \ 5.95 32.47 54.40 3.00 54.40 -42.98 12.98 -30.00
662.13 3310.63 16.75 \ 6.71 32.64 56.10 3.00 56.10 -41.27 11.27 -30.00
662.13 3310.63 14.15 H 6.71 32.64 53.50 3.00 53.50 -43.87 13.87 -30.00
662.13 3972.75 15.24 H 7.23 33.39 55.86 3.00 55.86 -41.52 11.52 -30.00
662.13 3972.75 15.51 Vv 7.23 33.39 56.13 3.00 56.13 -41.25 11.25 -30.00
662.13 4634.88 15.03 \Y 7.24 33.88 56.15 3.00 56.15 -41.23 11.23 -30.00
662.13 4634.88 15.21 H 7.24 33.88 56.33 3.00 56.33 -41.05 11.05 -30.00
662.13 5297.00 20.50 H 8.14 34.29 62.93 3.00 62.93 -34.44 4.44 -30.00
662.13 5297.00 20.50 \% 8.14 34.29 62.93 3.00 62.93 -34.44 4.44 -30.00
662.13 5959.13 18.34 \% 8.64 35.16 62.14 3.00 62.14 -35.23 5.23 -30.00
662.13 5959.13 17.36 H 8.64 35.16 61.16 3.00 61.16 -36.21 6.21 -30.00
662.13 6621.25 18.38 H 9.15 35.74 63.27 3.00 63.27 -34.10 4.10 -30.00
662.13 6621.25 18.77 \ 9.15 35.74 63.66 3.00 63.66 -33.71 3.71 -30.00
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FIELD STRENGTH OF SPURIOUS EMISSIONS
FREQUENCY STABILITY

Rule Parts. No.: Part 2.1055, Part 74.861

Requirements: Temperature and voltage tests were performed to verify that the frequency
remains within the .0050%,(50 ppm)

Method of Measurements: ANSI/TIA 603-C: 2004.

The test was conducted as follows: The transmitter was placed in the temperature chamber
at 25 °C and allowed to stabilize for one hour. The transmitter was keyed ON for one minute
during which four frequency readings were recorded at 15-second intervals. The worst case
number used in the table below. The assigned channel frequency was considered to be the
reference frequency. The temperature was then reduced to -20 °C after which the transmitter
was again allowed to stabilize for one hour. The transmitter was keyed ON for one minute, and
again frequency readings were noted at 15-second intervals. The worst-case humber was again
used in the table below. This procedure was repeated in 10-degree increments up to + 50 °C.

Test Data:
FCC Part 90 Limit 50.0 ppm
FCC Part 90 Limit, as ppb 50000 ppb (Parts per Billion)
FCC Part 90 Limit, as % 0.00500 %
Strictest Combined Limit, as Hz 33106.250 Hz
Combined Lower Limit 662.091894 MHz
Combined Upper Limit 662.158106 MHz
Rated Supply Voltage 3.0 (I AC (® DC
Temperature / Voltage Variation
Temperature (°C) Supplied Voltage (V) Frequency (MHz) Deviation (kHz)
-30 3.0 662.121780 3.220
-20 3.0 662.126320 -1.320
-10 3.0 662.126900 -1.900
0 3.0 662.125940 -0.940
+10 3.0 662.125540 -0.540
+20 (reference) 3.0 662.125000 0.000
+20 2.6 662.125000 0.000
+20 3.5 662.125000 0.000
+30 3.0 662.124590 0.410
+40 3.0 662.124446 0.554
+50 3.0 662.124462 0.538

Result: Meets Requirements

Report: 410BUT20TestReport_Rev2 Page 19 of 21



STATEMENT OF MEASUREMENT UNCERTAINTY

The data and results referenced in this document are true and accurate. The measurement
uncertainty was calculated for all measurements listed in this test report according To CISPR 16-4
or ENTR 100-028 Specification for radio disturbance and immunity measuring apparatus and
methods - Part 4: “Uncertainty in EMC Measurements” and is documented in the Timco
Engineering, Inc. quality system according to DIN EN ISO/IEC 17025. Furthermore, component
and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device.

Hereafter the best measurement capability for Timco Engineering, Inc. is reported:

Test Items Measurement Notes
Uncertainty

RF Frequency Accuracy + 49.5 Hz (1)
RF Conducted Power +0.93dB (1)
Conducted spurious emission of transmitter valid up to 40GHz +1.86dB
Occupied Bandwidth £2.65%
Audio Frequency Response +1.86dB
Modulation limiting +1.88%
Radiated RF Power +1.4dB
Maximum frequency deviation:

Within 300 Hz and 6kHz of audio freq. +1.88%

Within 6kHz and 25kHz of audio Freq. +£2.04%
Rad Emissions Sub Meth up to 26.5GHz +2.14dB
Adjacent channel power +£1.47dB (1)
Transient Frequency Response +1.88%
Temperature £1.0°C (1)
Humidity +£5.0%

Notes: (1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=1.96.
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EMC EQUIPMENT LIST

Device Manufacturer Model SN el el b
Date Date
EMI Test Receiver R & S ESIB 40 Rohde &
firmware v 4.34.3 BIOS v3.3 Schwarz ESIB 40 100274 07/22/19 07/22/21
Software: Field Strength Program Timco N/A Version 4.10.7.0 N/A N/A
) Chamber KMKM-0244-02
Coaxial Cab'e('bg:fumg’er 3 cable set Micro-Coax 3cableset | KMKM-0670-01 02/27/19 02/27/21
P (backup) KFKF-0197-00
CHAMBER Panashield 3M N/A 03/15/19 03/15/21
Antenna: Active Loop ETS-Lindgren 6502 00062529 12/11/17 12/11/20
Antenna: Biconical 1096 Eaton 94455-1 1096 08/01/17 08/01/20
Antenna: Log-Periodic 1122 Electro-Metrics LPA-25 1122 07/26/17 07/26/20
Ant: Double-Ridged Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 01/30/17 01/30/20
Temperature Chamber LARGE E Tenney TTRC 1717-7 N/A N/A
ngineering
Type K J Thermometer Martel 303 080504494 11/06/17 11/06/20

*EMI RECEIVER SOFTWARE VERSION

The receiver firmware used was version 4.43 Service Pack 3

Report:

END OF TEST REPORT

410BUT20TestReport_Rev2
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