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DATE: 2018-11-08
IC: 12190A-VTXVTXM

REPORT NO: 11612827-E1
FCC ID: 2ACSZVTXVTXM

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: HONEYWELL ANALYTICS INC.
405 BARCLAY BLVD.
LINCOLNSHIRE, IL 60069 USA

EUT DESCRIPTION: VERTEX MULTI-POINT TOXIC GAS MONITORING SYSTEM

MODEL: Vertex/Vertex M

SERIAL NUMBER: 0291-15347

DATE TESTED: 2017-03-14 to 2017-03-21
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Compliant
ISED CANADA RSS-210 Issue 9 Compliant
ISED CANADA RSS-GEN Issue 5 Compliant

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

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

Approved & Released
For UL LLC By:

Brian T. Kiewra
Project Engineer

Prepared By:

Jeffrey Moser
Operations Leader

UL — Consumer Technology Division

UL — Consumer Technology Division
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

2. TEST METHODOLOGY
The tests documented in this report were performed in accordance with ANSI C63.10-2013 FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 5 and RSS-210 Issue 9

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive, Morrisville,
NC 27560 USA.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
X Chamber NORTH
[ ] Chamber SOUTH

The onsite chambers are covered under Industry Canada company address code 2180C with
site numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap .
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
1.3 dB (PK)
RF output t
output power, conducted 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Unwanted Emissions, conducted 3.05dB
All emissions, radiated 5.36 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is a gas analyzer utilizing 13.56 MHz RFID to determine the Chemcassette Spool
inserted into the analyzer. Manufacturer declared that only ISO 15693 protocol is supported
and, as such, only ISO 15693 tested.

5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH

The testing was performed at 3 meter. The transmitter maximum E-field at 30 meter distance is
12.39 dBuV/m which is converted from the 3 meter data.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a trace loop antenna with an area of 0.0001 m?.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 1.21 b 01

The EUT driver software installed in the host support equipment during testing was Tera Term
Pro Version 2.3

The test utility macro used during testing was RFID Read (used to continuously read tag and
display contents)

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT is intended to operate rack mounted in only one orientation, therefore was tested in
the intended orientation. The RFID radio only operates in one mode (13.56 MHz RFID), and
was configured to continuously transmit for testing.

5.6. MODIFICATIONS

No modifications were made during testing.
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REPORT NO: 11612827-E1
FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number
Laptop Dell H5914 AO3 723PC91
CN-0GX808-73245-
Laptop Power Supply Dell FA90PS0-00 95D-1065-A01
Power Distribution Module Honeywell 1295A0413 5340PWR03170002
/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports m
TIER-1 3 Multi-pin Unshielded <3m None
2 Ethernet 1 RJ-45 Unshielded <3m None
TEST SETUP

The EUT is configured standalone, instead of in its intended frame. The EUT was connected to
the power distribution module, which would also be located in the intended frame. An Ethernet
cable was connected between the laptop and the analyzer for control/monitoring the RFID radio.
Software on the laptop exercised the radio and monitored tag read success/failure.
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REPORT NO: 11612827-E1
FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

SETUP DIAGRAM FOR TESTS
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REPORT NO: 11612827-E1
FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North
Chamber)
Equip.
ID Description Manufacturer | Model Number Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2016-12-28 [ 2017-12-31
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences JB3 2016-06-27 | 2017-06-30
Antenna Corp.
Gain-Loss Chains
N-SACO1 | Sainioss sting: 0.009- 1 yarigus Various 2016-10-04 | 2017-10-04
Gain-loss string: 30- . .
N-SACO02 1000MHz Various Various 2016-06-26 [ 2017-06-30
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2017-02-17 | 2018-07-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equllgl))ment Description Manufacturer Model Number Last Cal. Next Cal.
cBLO76  |coaxcable, RG223, N- | b0 rnack PE3476-240 2016-06-15 | 2017-06-30
male to BNC-male, 20-ft.
HI0081 Environmental Meter Springfield 91905 2016-04-26 | 2017-04-26
LISN, 50-ohm/50-uH, 2- | Fischer Custom | FCC-LISN-50-25-2-
LISNO03 conductor, 25A Com. 01-550V 2016-08-24 | 2017-08-24
PREO0101521 |EMI Test Receiver 9kHz- | Rohde &
(75141) 7GHz Schwarz ESCI7 2016-08-23 | 2017-08-23
TLOO1 Seonsient Limiter, 00091 Gom-Power LIT-930A 2016-06-09 | 2017-06-30
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if
needed)
MMO0167 Multi-meter Agilent U1232A 2016-10-07 | 2017-10-31
LISN, 50-ohm/50-uH, 2-
LISNO0O8 conductor, 25A (For Solar Electronics | 8012-50-R-24-BNC | 2016-10-31 | 2017-10-31
support gear only.)
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FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

Test Equipment Used — Frequency Stability Measurement Equipment

Equ[I)Dment Description Manufacturer Model Number Last Cal. Next Cal.
Agilent
SA0020 Spectrum Analyzer . E4446A 2016-03-22 |2017-03-31
Technologies

1100502 Temp/Humid Chamber C'”C”‘Z’gg SUb- 7p14.8.3 5-SCT/AC| 2016-06-06 |2017-06-06

139843 | Temp/Humid/Pressure Meter | SONtro!l 14-650-118 2016-02-19 |2017-02-19
Co./Fisher

MMO167 | Multi-meter Agilent U1232A 2016-10-07 |2017-10-31

CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
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REPORT NO: 11612827-E1

DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM

IC: 12190A-VTXVTXM

7. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

FCC §15.215 (¢) and RSS-GEN, ANSI C63.10 Sections 6.9.2 and 6.9.3 were used for the
measurement procedure.

TEST PROCEDURE

The transmitter output is measured over the air by a spectrum analyzer. The RBW is set to 1-
5% of the 20 dB or 99% bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
13.56 66.14 293.44

99% BANDWIDTH

BE Keysight Spectrum Analyzer - Occupied BW
X RLU | RF [s00 bpC | | | SENSE:INT| [ ALIGN AUTO |

[E=8 =
10:56:48 PMMar 14,2017
Center Freq: 13.560000 MHz Radio Std: None

—»—~ Trig: Free Run Avg|Hold: 100/100
| #FGain:Low #Atten: 10 dB Radio Device: BTS

15 dBidiv Ref 0.00 dBm
Log

-15.0

-30.0

-45.0

-60.0

-75.0

-90.0

-108

-120

-135

Center 13.56 MHz

Span 1 MHz
#Res BW 3 kHz #VBW 9.1 kHz

Sweep 106.1 ms

Occupied Bandwidth Total Power -34.0 dBm
293.44 kHz

Transmit Freq Error 59.838 kHz OBW Power 99.00 %

x dB Bandwidth 66.14 kHz x dB -20.00 dB
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

8. RADIATED EMISSION TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMIT

§15.209

§15.225

IC RSS-210, Annex B.6 (Transmitter)
IC RSS-GEN, Section 7.1.2 (Receiver)

(a) The field strength of any emissions within the band 13.553—-13.567 MHz shall not exceed
15,848 microvolts/ meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any
emissions shall not exceed 334 microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any
emissions shall not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110— 14.010 MHz and shall
not exceed the general radiated emission limits in § 15.209 as follows:

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 —0.490 2400/ F (kHz) 300
0.490 —1.705 24000/ F (kHz) 30
1.705 - 30.0 30 30
30— 88 100** 3
88 - 216 150** 3
216 — 960 200™* 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

In addition:

§15.209 (d) The emission limits shown the above table are based on measurements employing
a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above
1000 MHz. Radiated emissions limits in these three bands are based on measurements
employing an average detector.

§15.209 (d) The provisions in §§ 15.225, measuring emissions at distances other than the
distances specified in the above table, determining the frequency range over which radiated
emissions are to be measured, and limiting peak emissions apply to all devices operated under
this part.

Page 14 of 31
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

RESULTS

8.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 — 30 MHz)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular
data are the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to the measurement distance to clearly show the relative
levels of fundamental and spurious emissions and demonstrate compliance with the
requirement that the level of any spurious emissions be below the level of the intentionally
transmitted signal. The extrapolation factor for the limits were 40*Log (specification distance /
test distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient
tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 414788.
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REPORT NO: 11612827-E1

FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

Fundamental — 0 deg

dBlulolt=/meter)

9

UL Morrisville - North Chamber

14 Mar 2817

21:15:87

83

RF Emissions

Project Number: 11612827

71

Client: Honegue |
Config: Toxic Gas Monitor
Mode: NFC

Tested by: Mark Nolting

59

47

35

‘H,L 15 /m @30m)

I

NV AL

.81

i
IR LW )

35MHz/
Freguency (MHz)

Renge (Hz)
1:41.81-15.31

RBW/UBW
9k (-6dB)/ 108k

Ref/Attn Det/fvg T

ype
g1/18 PEAK/AUo 14 Avg

Sueep Pts  4Sups/Mode Lobel
2Bnsec(huta) 1881 HAXH fdeg .15~

Marker | Frequency | Meter | Det | AT0079 AF Cbl (dB) Dist. Corr. Corrected FCC 15.225 | Margin | Azimuth
(MHz) Reading (dB/m) Factor (dB) Reading (dBuV/m (dB) (Degs)
(dBuVv) dB(uVolts/meter) @30m)
1 13.0315 13.74 Pk 10.4 .6 -40 -15.26 29.5 -44.76 0
2 13.56 34.95 Pk 10.4 .6 -40 5.95 84 -78.05 0
3 13.588 19.73 Pk 10.4 .6 -40 -9.27 50.5 -59.77 0
4 13.6125 18.31 Pk 10.4 .6 -40 -10.69 50.5 -61.19 0
5 13.7175 13.81 Pk 10.4 .6 -40 -15.19 40.5 -55.69 0
6 14.92325 13.5 Pk 10.3 .6 -40 -15.6 29.5 -45.1 0

Pk - Peak detector
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

Fundamental — 90 deg

UL Morrisville - North Chamber 14 Mar 2817 21:29:38

9

RF Emissions

Project Number: 11612827
Client: Honeywell

Config: Toxic Gas Monitor
Mode: NFC

71 Tested by: Mark Nolting

83

59

47

FCC 15.225 (dBuU/m @3Bm)

35

dBlulolt=/meter)

11.381 “35MH=/
Frequency (MHz)

Renge (Hz) REL/ VBl Ref/Attn  Det/fvg Tupe Sueep Pts  45wps/Mode Lobel

Marker | Frequency | Meter | Det | AT0079 AF Cbl (dB) Dist. Corr. Corrected FCC 15.225 | Margin | Azimuth
(MHz) Reading (dB/m) Factor (dB) Reading (dBuv/m (dB) (Degs)
(dBuv) dB(uVolts/meter) @30m)
1 12.1845 14.57 Pk 10.5 .6 -40 -14.33 29.5 -43.83 50
2 13.077 15.99 Pk 104 .6 -40 -13.01 29.5 -42.51 50
3 13.14 16.37 Pk 10.4 .6 -40 -12.63 40.5 -53.13 50
4 13.56 41.39 Pk 10.4 .6 -40 12.39 84 -71.61 50
5 14.19 13.77 Pk 10.4 .6 -40 -15.23 29.5 -44.73 50
6 15.2435 13.85 Pk 10.3 7 -40 -15.15 29.5 -44.65 50

Pk - Peak detector
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FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

Spurious

UL Morrisville - North Chamker 14 Mar 2817 21:37:44
\\ i ; RF Emissions
i : Project Number: 11612827
H H Client: Honeywel
Config: Toxic Gas Monitor
Mode: NFC
Tested by: Mark Nolting

dB(uVo lts/meter)

B

i
oy

.Be31 . 1
Frequency (MHz)

Range (HHz) REW/UBY Ref/Attn  Det/Avg Tupe Sucep Pts  ¥5ups/Mode Label Ronge (HHz) REU/UB Ref/Attn  Det/Avg Tupe Sucep Pts  #oups/Mode  Label
1:.809-.15 28AC-608)/3k  B7/10 PEAK/Ual 4 fvg Thnsec(futa) SBER  MAKH Gdeg 9-15
2:.15-3 Ok(-64B)/100k  87/18 PERK/Uo 4. fvg 15nsec(futa) 5000 NAKH Bdeg .15

Note: Plot is for reference only to identify frequencies of interest.

Marker | Frequency | Meter | Det | AT0079 | Cbl(dB) | Distance | Corrected FCC FCC FCC Worst- Azimuth
(MHz) Reading AF (dB/m) Correction| Reading | 15.209 | 15.209 | 15.209 Case (Degs)
(dBuv) Factor | dB(uV/m) QP AV PK Margin
(dB) (dB)

1 .62768 35.54 Pk 10.8 1 -40 6.44 31.65 - - -25.21 0-360
2 .84861 32.72 Pk 10.7 1 -40 3.52 29.03 - - -25.51 0-360
3 5.3388 21.33 Pk 11 4 -40 -7.27 29.54 - - -36.81 0-360
4 5.49405 21 Pk 11 4 -40 -7.6 29.54 - - -37.14 0-360
5 7.88842 16.48 Pk 10.7 .5 -40 -12.32 29.54 - - -41.86 0-360
6 24.79232 21.05 Pk 9.1 .8 -40 -9.05 29.54 - - -38.59 0-360
7 27.12101 17.91 Pk 8.6 9 -40 -12.59 29.54 - - -42.13 0-360
9 72919 33.01 Pk 10.7 1 -40 3.81 30.35 - - -26.54 0-360
10 1.02177 29.54 Pk 11 2 -40 0.74 27.42 - - -26.68 0-360
11 9.39311 17.32 Pk 10.4 .5 -40 -11.78 29.54 - - -41.32 0-360
12 11.36951 18.67 Pk 10.5 .6 -40 -10.23 29.54 - - -39.77 0-360
13 19.74085 15.59 Pk 9.9 .8 -40 -13.71 29.54 - - -43.25 0-360
14 24.78336 18.94 Pk 9.1 .8 -40 -11.16 29.54 - - -40.7 0-360
15 27.12101 18.65 Pk 8.6 9 -40 -11.85 29.54 - - -41.39 0-360

Pk - Peak detector
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

8.1.2. TX SPURIOUS EMISSION 30 TO 140 MHz

CUL Morrisville = North Chamker 14 Mar 2817 17:22:86
Rodioted Emissions - 3 Meters

- Project Number: 11612827
8 Client: Honeywel |
Config: Toxic Gas Monitor

9

Mode: NFC
75 Tested by: Mark Nolting

65

55

CdBulU/m)

UFKTTmTt AU/ m
3A
Ly

il w\1
‘ J)W -1,* “;,a,l}"'

I L

Frequency (MHz)

Range (HHz) Ref/Attn D #Sups/Mode
1 35*1

RBW/UBL et/fvg Tupe Sweep Pt Label Ronge CHHz) REW/UBL Ref/Attn Det/fvg Tupe ueey s #Sups/Mode Lobel
48 126k (-6dB)/1M  57/10 PEAK/LogPur-Video  fmsec(huto) 4800 MAXH Hor i zontal

Marker |Frequency| Meter | Det ATO0073 AF Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) |Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) | (cm)
(dBuV) (dBuv/m)
1 105.0941 | 50.77 Pk 16 -30.9 35.87 43.52 -7.65 0-360 299 H
2 140 45.5 Pk 17.5 -30.6 324 43.52 -11.12 | 0-360 199 H
3 37.7395 50.49 Qp 20.2 -31.6 39.09 40 -91 97 100 Vv
4 38.3071 47.2 Qp 19.8 -31.6 354 40 -4.6 90 100 Vv
5 40.0102 48.72 Qp 18.4 -31.6 35.52 40 -4.48 91 100 Vv
6 42.1171 49.76 Qp 16.9 -31.6 35.06 40 -4.94 122 100 Vv
7 48.0721 52.17 Qp 13.4 -31.5 34.07 40 -5.93 226 100 Vv
8 49.0744 53.69 Qp 13 -31.5 35.19 40 -4.81 251 100 \Y
9 50.7128 56.42 Qp 12.4 -31.3 37.52 40 -2.48 341 100 Vv
10 51.8525 56.09 Qp 12.1 -31.4 36.79 40 -3.21 271 100 Vv
11 54.2517 54.19 Qp 11.9 -31.3 34.79 40 -5.21 306 100 Vv
12 56.0467 57.02 Qp 11.8 -31.2 37.62 40 -2.38 320 100 Vv
13 58.83 58.03 Qp 11.8 -31.4 38.43 40 -1.57 271 100 \Y
14 59.3045 58.27 Qp 11.8 -31.3 38.77 40 -1.23 251 100 Vv
15 60 58.24 Qp 11.8 -31.4 38.64 40 -1.36 103 101 Vv
16 105.1035 52.6 Qp 16 -30.9 37.7 43.52 -5.82 3 100 Vv
Pk - Peak detector
Qp - Quasi-Peak detector
Page 19 of 31
ULLLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

9. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207
IC RSS-GEN, Section 8.8

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a 50pH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall
be based on the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5 to 30 60 50

Notes:

1. The lower limit shall apply at the transition frequencies

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

ANSI| C63.10

RESULTS

No non-compliance noted
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REPORT NO: 11612827-E1
FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

LINE 1 RESULTS - TERMINATED

UL-Morrisville - LC

16 Mar 2817 19:46:

Conducted RFI Uoltage
Pro ject Number: 11612827

Client: Honeyuel |

Config: Toxic Gos Monitor

Mode: NFC - Antenna Port Terminoted
Tested by: Mark Learner

dBulU Line-L1

|

[ 1

Wil ‘,"w‘m"‘ A!\‘\k"l Jm

‘“:WWW

WY

|

|

|
N

loid

LRI

Frequency (MHz)

Ronge (MHz) REU/VBU Ref/Atin  Det/Avg Mode
1:.15-38 Sk (-6lB) /- 82/18  Ph/A

Sueep Pts #Sups/fiode Lobel
1e/3kifz 9981 I/ARIT Line-L1

Range iHz) RBW/UBU Ref/Attn  Det/Avg Mode Pts  #5ups/Mode

Lobel

CE 158K-38MHz FCC_15-287 Step Rovr.TST

Rev 9.5 2@ Aug 20815

Range 1: Line-L1 .15 - 30MHz
Meter L Corrected . .
Marker Frt(a:nu:zl;cy Reading | Det | LISN VCF (dB) Cbll(lt';;;'ter Reading QP Limit N:Zr:)l n Avg Limit N:Zr:)l n

(dBuV) dBuV
1 .216 46.13 Pk .1 10 56.23 62.97 -6.74 - -
2 213 33.53 Av .1 10 43.63 - - 53.09 -9.46
3 .318 22.74 Pk .1 10 32.84 59.76 -26.92 - -
4 .318 15.69 Av .1 10 25.79 - - 49.76 -23.97
5 10.002 36.9 Pk .1 10.3 47.3 60 -12.7 - -
6 9.987 18.99 Av 1 10.3 29.39 - - 50 -20.61
7 19.821 38.2 Pk .2 10.5 48.9 60 -11.1 - -
8 19.821 29.82 Av .2 10.5 40.52 - - 50 -9.48
9 24.4583 44.28 Qp .3 10.6 55.18 60 -4.82 - -
10 24.4583 34.16 Av .3 10.6 45.06 - - 50 -4.94
11 24.56512 44.17 Qp 3 10.6 55.07 60 -4.93 - -
12 24.56512 34.64 Av 3 10.6 45.54 - - 50 -4.46

Pk - Peak detector
Qp - Quasi-Peak detector
Av - Average detection
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

LINE 2 RESULTS - TERMINATED

UL-Morrisville - LC 16 Mar 2817 19:46:09

Conducted RFI Uoltage

Project Number: 11612827
Client: Honeyuel |

Config: Toxic Gos Monitor

Mode: NFC - Antenna Port Terminoted
Tested by: Mark Learner

dBul Line-L2

Al ! ‘W"‘;"u‘“m"ww"*] !
| il
‘ MM.MJULMH_ |

Frequency (MHz)

Ronge (MHz) REU/VBU Ref/Atin  Det/Avg Mode Sweep Pts #5ups/Mode Lobel Range iHz) RBW/ VB Ref/Attn  Det/Avg Mode Pts  #Sups/Mode  Label
5 (-6c8) 62/18 kit 1 I

CE 158K-38MHz FCC_15-287 Step Rovr.TST Rev 9.5 28 Aug 2015

Range 2: Line-L2 .15 - 30MHz
Meter . Corrected . .
Marker Frt(a:nu:zl;cy Reading | Det | LISN VCF (dB) Cbll(lt';;;“er Reading QP Limit N:Zr:; n Avg Limit N:Zr:; n
(dBuV) dBuV
13 213 46.75 Pk 1 10 56.85 63.09 -6.24 - -
14 213 33.57 Av 1 10 43.67 - - 53.09 -9.42
15 .318 26.5 Pk 1 10 36.6 59.76 -23.16 - -
16 318 18.79 Av 1 10 28.89 - - 49.76 -20.87
17 10.011 34.35 Pk 1 10.3 44.75 60 -15.25 - -
18 9.981 18.24 Av 1 10.3 28.64 - - 50 -21.36
19 20.025 39.42 Pk .2 10.5 50.12 60 -9.88 - -
20 20.025 30.36 Av .2 10.5 41.06 - - 50 -8.94
21 24.45841 44.34 Qp 2 10.6 55.14 60 -4.86 - -
22 24.45841 33.33 Av .2 10.6 44.13 - - 50 -5.87
23 24.56432 43.96 Qp .2 10.6 54.76 60 -5.24 - -
24 24.56432 34.05 Av .2 10.6 44.85 - - 50 -5.15
Pk - Peak detector
Qp - Quasi-Peak detector
Av - Average detection
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

LINE 1 RESULTS - UNTERMINATED

UL-Morrisville - LC 3 Nov 2817 17:22:24
Conducted RFI Uoltage
Project Number: 11612827

Clignt: Honeyuel
Config: Toxic Gas Monitor

Mode: "RFID On

Tested by: Groham Al len/John Manser

dBuV Line-L1

\ el n ‘\ TWWM‘%WWM'“ ‘lA |L“h n WFP"WMMM
|

- I Ll

Fregquency (MHz)

1515

Range (HHz) RBU/VBU Ref/Attn  Det/fivg Mode Sweej Pts  #5ups/Made  Label Rarge (THz) RBU/UB Ref/Attn  Det/Avg Mode e Pls  Howpe/fode Label
38 (6B~ 82/18 Pk/hv RIT Line-L.

weep
1s/3kHz 9551 1/l 1

E 158K-38MHz FCC_15-287 Step Revr.TST Rev 9.5 28 Aug 2815

Range 1: Line-L1 .15 - 30MHz
Meter i Corrected " .
Marker Fr((elt\'qﬂu:zl;cy Reading | Det | LISN VCF (dB) Cbl/(:gr;nter Reading QP Limit N::;g; n Avg Limit N::;g; n
(dBuV) dBuV
1 .192 37.78 Pk .2 10 47.98 63.95 -15.97 - -
2 .192 32.46 Av .2 10 42.66 - - 53.95 -11.29
3 .21415 42.54 Qp i 10 52.64 63.04 -10.4 - -
4 .21415 34.22 Av i 10 44.32 - - 53.04 -8.72
5 318 333 Pk 1 9.9 43.3 59.76 -16.46 - -
6 .318 22.52 Av 1 9.9 32.52 - - 49.76 -17.24
9 14.226 35.49 Pk 1 10.1 45.69 60 -14.31 - -
10 14.226 25.31 Av 1 10.1 35.51 - - 50 -14.49
11 19.497 42.81 Pk .2 10.2 53.21 60 -6.79 - -
12 19.497 34.04 Av .2 10.2 44.44 - - 50 -5.56
13 24.7621 38.47 Qp 2 10.2 48.87 60 -11.13 - -
14 24.7621 32.06 Av .2 10.2 42.46 - - 50 -7.54
15 28.776 41.59 Pk 3 10.3 52.19 60 -7.81 - -
16 28.776 32.75 Av 3 10.3 43.35 - - 50 -6.65
Pk - Peak detector
Qp - Quasi-Peak detector
Av - Average detection
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

LINE 2 RESULTS - UNTERMINATED

UL-Morrisville - LC 3 Nov 2817 17:22:24
Conducted RFI Uoltage

Project Number: 11612827
Client: Honeyuwel

Config: Toxic Gos Monitor

Mods: RFID On

Tested by: Graham Al len/John Manser

P5
[
|

dBul Line-LZ2

I | [l ‘
‘" Jgd ‘«‘ 'u"r\«w‘w&:”w3\J"“*‘v‘-\Jw‘*mMM;J ‘quer)Mﬂ}u‘uN& il‘vr‘T‘\'
A I bl b

Fregquency (MHz)

Range (HHz) RBU/BU  Ref/Attn Det/Avg Mode wees Pts  #Swps/Mode Lobel Range (HHz) RBU/BU  Ref/Attn Det/Avg Mods ey Plo  Foups/Mode Lobel
15-30 Ik (-6B) /- 8/18  Ph/f 15/3 9%51  1/WRTT Line-L2

E 158K-38MHz FCC_15-287 Step Rovr.TST Rev 8.5 28 Aug 2815

Range 2: Line-L2 .15 - 30MHz
Meter e Corrected . .
Marker F"(’:n“:z';cy Reading | Det | LISN VCF (dB) Cb'/(:';;"e’ Reading | QP Limit “’:Z’g)'" Avg Limit “’:Z’g)'"
(dBuV) dBuV

17 192 3806 | Pk 2 10 48.26 63.95 -15.69 - -
18 192 3229 | Av 2 10 42.49 - - 53.95 -11.46
19 2125 43.07 | Qp 1 10 53.17 63.11 -9.94 - -
20 2125 3458 | Av 1 10 44.68 - - 53.11 -8.43
21 318 3334 | Pk 1 9.9 4334 59.76 -16.42 - -
22 318 23.06 | Av 1 9.9 33.06 - - 49.76 -16.7
25 14.226 35.09 | Pk 1 10.1 45.29 60 -14.71 - -
26 14.226 25.16 | Av 1 10.1 35.36 - - 50 -14.64
27 19.4966 | 4161 | Qp 1 10.2 51.91 60 -8.09 - -
28 19.4966 | 34.76 | Av 1 10.2 45.06 - - 50 -4.94
29 247613 | 3923 | aQp 2 10.2 49.63 60 -10.37 - -
30 247613 | 31.89 | Av 2 10.2 42.29 - - 50 -7.71
31 28.776 41.13 | Pk 3 10.3 51.73 60 -8.27 - -
32 28.776 3249 | Av 3 10.3 43.09 - - 50 -6.91

Pk - Peak detector

Qp - Quasi-Peak detector

Av - Average detection
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REPORT NO: 11612827-E1 DATE: 2018-11-08
FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM

10. FREQUENCY STABILITY

LIMIT

§15.225 (e) The frequency tolerance of the carrier signal shall be maintained within £0.01% of
the operating frequency, over a temperature variation of -20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to 115% of
the rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the
equipment tests shall be performed using a new battery.

RSS-210 Annex B.6: Carrier frequency stability shall be maintained to £0.01% (£100 ppm).

TEST PROCEDURE

ANSI| C63.10

RESULTS

No non-compliance noted.

Startup
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: £ 100 ppm = 1.356 kHz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
120.00 50 13.5603786 10.619 + 100
120.00 40 13.5604174 7.756 + 100
120.00 30 13.5604693 3.928 + 100
120.00 20 13.5605226 0.000 + 100
120.00 10 13.5605487 -1.927 + 100
120.00 0 13.5603562 12.267 + 100
120.00 -10 13.5605039 1.381 + 100
120.00 -20 13.5606014 -5.812 + 100
102.00 20 13.5606153 -6.836 + 100

138 20 13.5605850 -4.600 + 100
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REPORT NO: 11612827-E1
FCC ID: 2ACSZVTXVTXM

DATE: 2018-11-08
IC: 12190A-VTXVTXM

2 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: 100 ppm = 1.356 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) | Delta (ppm) | Limit (ppm)
120.00 50 13.5603883 9.853 + 100
120.00 40 13.5604294 6.828 + 100
120.00 30 13.5604773 3.290 + 100
120.00 20 13.5605219 0.000 100
120.00 10 13.5603166 15.141 + 100
120.00 0 13.5603742 10.897 + 100
120.00 -10 13.5604014 8.890 1+ 100
120.00 -20 13.5605831 -4.510 + 100
102.00 20 13.5604137 7.979 + 100
138 20 13.5605776 -4.101 + 100
5 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: £100 ppm = 1.356 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
120.00 50 13.5600299 35.723 + 100
120.00 40 13.5603887 9.261 + 100
120.00 30 13.5604876 1.969 + 100
120.00 20 13.5605143 0.000 *+ 100
120.00 10 13.5604777 2.697 + 100
120.00 0 13.5603222 14.164 + 100
120.00 -10 13.5602713 17.921 + 100
120.00 -20 13.5605550 -3.005 + 100
102.00 20 13.5605079 0.467 + 100
138 20 13.5606047 -6.670 + 100
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REPORT NO: 11612827-E1 DATE: 2018-11-08

FCC ID: 2ACSZVTXVTXM IC: 12190A-VTXVTXM
10 Minutes
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: £100 ppm = 1.356 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
120.00 50 13.5603786 10.619 + 100
120.00 40 13.5604174 7.756 + 100
120.00 30 13.5604693 3.928 1+ 100
120.00 20 13.5605226 0.000 + 100
120.00 10 13.5605487 -1.927 + 100
120.00 0 13.5603562 12.267 + 100
120.00 -10 13.5605039 1.381 1+ 100
120.00 -20 13.5606014 -5.812 + 100
102.00 20 13.5606153 -6.836 1+ 100
138 20 13.5605850 -4.600 1+ 100

TEST INFORMATION

Date: 3/21/2017
Project No: 11612827
Tester: Niklas Haydon / Mark Learner

Page 27 of 31

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




	1.  ATTESTATION OF TEST RESULTS
	2.  TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4.  CALIBRATION AND UNCERTAINTY
	4.1. MEASURING INSTRUMENT CALIBRATION
	4.2. SAMPLE CALCULATION
	4.3. MEASUREMENT UNCERTAINTY

	5. EQUIPMENT UNDER TEST
	5.1. DESCRIPTION OF EUT
	5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH
	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5. WORST-CASE CONFIGURATION AND MODE
	5.6. MODIFICATIONS
	5.7. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM FOR TESTS


	6. TEST AND MEASUREMENT EQUIPMENT
	7.  20 dB AND 99% BANDWIDTH
	LIMIT
	TEST PROCEDURE
	RESULTS
	99% BANDWIDTH

	8.  RADIATED EMISSION TEST RESULTS
	8.1. LIMITS AND PROCEDURE
	LIMIT
	RESULTS
	8.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 – 30 MHz)
	8.1.2.  TX SPURIOUS EMISSION 30 TO 140 MHz


	9.  AC MAINS LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	LINE 1 RESULTS  - TERMINATED
	LINE 2 RESULTS  - TERMINATED
	LINE 1 RESULTS - UNTERMINATED
	LINE 2 RESULTS - UNTERMINATED

	10. FREQUENCY STABILITY
	LIMIT
	TEST PROCEDURE
	RESULTS
	TEST INFORMATION

	11.  SETUP PHOTOS
	RADIATED EMISSION BELOW 1GHz
	AC MAINS LINE CONDUCTED EMISSION
	FREQUENCY TOLERANCE OVER EXTREME CONDITIONS

	END OF REPORT



