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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Hangzhou Hamaton Tyre Valves Co., Ltd.’s product, model number: DVT-1002H, DVT-1004A,
(FCC ID:Z27HTS3A315) the “EUT” is a TPMS Sensor, The EUT was measured approximately: 65
mm(L)*55 mm(W)* 15mm(H). Rated input voltage: DC 3V from battery.

*The product’s series model number: JDI-1002H, JDI-1004A. The difference between them was explained in the
attached declaration letter.

*All measurement and test data in this report was gathered from production sample serial number: 20160303019
(Assigned by BACL Kunshan). The EUT supplied by the applicant was received on 2016-03-03
Objective

This document is a test report based on the Electromagnetic Interference (EMI) tests performed on the
EUT. The EMI measurements were performed according to the measurement procedure described in ANSI
C63.10-2013.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and section
15.203, 15.205, 15.209, 15.35(c) and 15.231 rules.

This is the CIIPC application of the device. The difference between the original device and the current one
is as follows:

1. Add new models (Model: DVT-1002H,JDI-1002H,DVT-1004A,JDI-1004A).
2. The original inductance of sensor was produced by Premo Group and the model: SDTR1103. The new
inductance of sensor was produced by TDK and the model: TPL802727-722H

For the changes made to the device, all the test items were performed.

Related Submittal(s)/Grant(s)

No Related Submittals.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices

All radiated and conducted emissions measurement was performed at Bay Area Compliance Lab Corp.
(Kunshan). The radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Measurement uncertainty with radiated emission is 5.87 dB for 30MHz-1GHz, and 4.84 dB for above
1GHz, 1.85dB for conducted measurement.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located on
the Chenghu Road,Kunshan Development Zone No.248,Kunshan, Jiangsu, China.

Test site at Bay Area Compliance Laboratories Corp. (Kunshan) has been fully described in reports
submitted to the Federal Communication Commission (FCC). The details of these reports have been found
to be in compliance with the requirements of Section 2.948 of the FCC Rules on December 06, 2014. The
facility also complies with the radiated and AC line conducted test site criteria set forth in ANSI C63.10-
2013.

The Federal Communications Commission has the reports on file and is listed under FCC Registration
No.: 815570. The test site has been approved by the FCC for public use and is listed in the FCC Public
Access Link (PAL) database.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS160229001-00H

SYSTEM TEST CONFIGURATION

Justification

The system was configured in testing mode which was provided by manufacturer.

EUT Exercise Software

No exercise software.

Equipment Modifications

No modification on the EUT.
Block Diagram of Test Setup

Below 1GHz:

EUT
Non-Conductive Table
80 cm above Ground Plane
< | 1.5 meters | >

<« {wpug|
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
§15.203 Antenna Requirement Compliance
§15.207 AC Line Conducted Emission Not applicable*
§ 15.205, §15.209, §15.231 () Radiated Emission Test Compliance
§15.231 (c) 20dB Bandwidth Testing Compliance
§ 15.231 (e) Deactivation Testing Compliance

Not applicable*: The EUT is powered by battery only.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

FCC§15.203 - ANTENNA REQUIREMENT

Applicable Standard

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this section.

Antenna Connected Construction

The EUT has an internal antenna welded on the PCB and the antenna gain is 2dBi, which complied with
15.203. Please refer to the EUT Internal photos.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

FCC §15.205, §15.209, §15.231 (e) - RADIATED EMISSIONS TEST

Applicable Standard
FCC §15.205, §15.209, §15.231 (e)

Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna
directivity, antenna factor variation with height, antenna phase center variation, antenna factor frequency
interpolation, measurement distance variation, site imperfections, mismatch (average), and system
repeatability.

Based on CISPR 16-4-2:2011, the expended combined standard uncertainty of radiation emissions at Bay
Area Compliance Laboratories Corp. (Kunshan) is 5.91 dB for 30MHz-1GHz and 4.92 dB for above 1GHz,
1.95dB for conducted measurement at antenna port. And the uncertainty will not be taken into
consideration for the test data recorded in the report

EUT Setup
Below 1GHz:
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS160229001-00H

Above 1GHz:
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The radiated emission tests were performed in the 3-meter chamber a test site, using the setup accordance
with the ANSI C63.10-2013. The specification used was the FCC Part Subpart C limits.

EMI Test Receiver Setup

The system was investigated from 30 MHz to 5 GHz.

During the radiated emission test, the EMI test Receiver was set with the following configurations:

Frequency Range RBW Video B/'W IF B/'W Detector
30MHz — 1000MHz 100 kHz 300 kHz 100kHz QP
1000 MHz — 5000 MHz IMHz 3MHz / PK
Test Equipment List and Details
Manufacturer Description Model Serial Number Calg);taetion ng:l;;itzn
Sonoma Instrunent Amplifier 330 171377 2015-09-16 | 2016-09-16
Rohde & Schwarz | EMI Test Receiver ESCI 100195 2015-11-12 | 2016-11-11
Sunol Sciences Broadband Antenna JB3 A090314-1 2015-09-12 | 2016-09-12
ETS Horn Antenna 3115 6229 2015-11-07 | 2016-11-06
Rohde & Schwarz Signal Analyzer FSIQ26 100048 2015-11-12 | 2016-11-11
Mini Pre-amplifier ZVA-183-S+ 857001418 2015-09-16 | 2016-09-16
champrotek Chamber Chamber A 1# 2015-09-17 | 2016-09-17
R&S Auto test Software EMC32 V 09.10.0 - -
BACL RF cable KS-LAB-A01 KS-LAB-A01 2015-06-16 | 2016-12-15
BACL RF cable KS-LAB-A02 KS-LAB-A02 | 2015-06-16 | 2016-12-15

FCC Part 15.231
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International
System of Units (SI).

Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

According to §15.231, Intentional radiators operating under the provisions of this Section shall
demonstrate compliance with the limits on the field strength of emissions, based on the average value of
the measured emissions. As an alternative, compliance with the limits in the above table may be based on
the use of measurement instrumentation with a CISPR quasi-peak detector.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS160229001-00H

Applicable Standard

According to §15.231 (e), the field strength of emissions from intentional radiators operated under this
section shall not exceed the following

Fundamental Field strength of fundamental Field strength of spurious
frequency (MHz) (microvolts/meter) emission (microvolts/meter)
40.66-40.70 1,000 100
70-130 500 50
130-174 500 to 1,500 * 50to 150 *
174-260 1,500 150
260-470 1,500 to 5,000 * 150 to 500*
Above 470 5,000 500

*Linear interpolations.

The above field strength limits are specified at a distance of 3-meters the tighter limits apply at the band

edges.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Loss and Cable Loss, and subtracting the
Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude = Meter Reading + Antenna Loss + Cable Loss - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin
calculation is as follows:

Margin = Limit — Corrected Amplitude
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

Test Results Summary

According to the data in the following table, the EUT complied with the CFR47 §15.205, §15.209,
§ 15.231 (e), with the worst margin reading of:

1.5dB at 315MHz in the Horizontal polarization
Refer to CISPR16-4-2:2011 and CISPR 16-4-1:2009, the measured level complies with the limit if
I—m + U(Lm) < I—lim + Ucispr

In BACL, Um) is less than Ugispr, if Lm is less than Ljim, it implies that the EUT complies with the limit.

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Matt Yao on 2016-03-07
Test mode: Transmitting

Field Strength (Peak)
iy Dﬁaxin.lum RX Antenna Cable | Amplifier g:::;ﬁ:ltlf;l — 15.231(e) :
(MHz) eading | Polar | Factor | Loss Gain (dByV/m) Limit Margin

(dBuV) | (H/V) (dB) (dB) (dB) (dBpV/m) (dB)

315 90.21 \% 13.7 1.2 25.2 79.91 87.66 7.75
315 89.64 H 13.7 1.2 25.2 79.34 87.66 8.32
630 58.69 H 18.5 1.8 25.2 53.79 67.66 13.87
630 56.41 \% 18.5 1.8 25.2 51.51 67.66 16.15
945 54.67 H 22.4 2.4 253 54.17 67.66 13.49
945 53.87 A" 22.4 2.4 253 53.37 67.66 14.29
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

Field Strength (Average)

Peak Duty Cycle 15.231(e)
Antenna . Average
Frequency | Measurement Polari Correction A .. .
(MHz) @3m OH%ty Factor B n{})/ Limit Margin
315 79.91 H -13.75 66.16 67.66 1.5
315 79.34 \% -13.75 65.59 67.66 2.07
630 53.79 H -13.75 40.04 47.66 7.62
630 51.51 \% -13.75 37.76 47.66 9.9
945 54.17 H -13.75 40.42 47.66 7.24
945 53.37 A% -13.75 39.62 47.66 8.04

Note: All other spurious emissions for above 1GHz are 20dB below the limit.
*Within measurement uncertainty!
For DVT-1002H, JDI-1002H:

Note:
Calculate Average value based on duty cycle correction factor:
Ton :T0n1N1+T0n2N2+- . -+T0nnNn

=0.56 ms *2+0.20 ms *30+0.32 ms *12

=10.96ms

Duty cycle=Ton/Tp

=10.96/100
=0.1096

Duty cycle factor= 20*log (duty cycle)
19.20dB

For DVT-1004A, JDI-1004A:

Ton :T0n1N1+T0n2N2+- . -+T0nnNn
=1.3 ms *2+0.5 ms *35+0.7 ms *7
=25ms

Duty cycle=Ton/Tp

=25/121.8
=0.2053

Duty cycle factor=20*log (duty cycle)
=-13.75dB
So The Max. duty cycle is 63.57%, and correction factor is -3.93dB
Average=Peak+ Duty cycle factor

Please refer to the following plot.
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

Tonl
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Date: 7.MAR.2016 16:34:34
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RBW 1 MHz Delta 2 [T1 ]
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| 10 6 220ha0 we |
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

rron3

RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.01 dB
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS160229001-00H

Model: DVT-1004A, JDI-1004A

Tonl

® RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -1.90 dB
Ref O dBm “Att 10 dB SWT 50 ms 1.300000 ms
o Marker| 1 [T1
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| 10 1200000 o
[ g
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Center 315 MHz

Date: 8.MAR.2016 18:08:49
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T0n2
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koo _ooopon 4
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-100
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Date: 8.MAR.2016 18:09:23
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

T0n3

® RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz 0.12 dB
Ref O dBm “Att 10 dB SWT 50 ms 700.000000 ps
0 Marker| 1 [T1
-72}76 dBm
13 000h00 m

SGL.

3DB
il AC

=90

-100

Center 315 MHz 5 ms/

Date: 8.MAR.2016 18:09:53

Tr

® RBW 100 kHz Delta 3 [T1 ]
*VBW 300 kHz -1.11 dB
Ref O dBm “Att 10 dB SWT 200 ms 121.800000 ms
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-72| 16 dBm
| 10 0_200h00 o
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0}72 dB
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t-—30.
-40.
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L _60. AC
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Center 315 MHz 20 ms/

Date: 8.MAR.2016 18:11:15
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

§15.231(c) - 20dB BANDWIDTH TESTING

Requirement
Per 15.231(c), The bandwidth of the emission shall be no wider than 0.25% of the center frequency for

devices operating above 70 MHz and below 900 MHz. Bandwidth is determined at the points 20 dB down
from the modulated carrier.

Test Equipment List and Details

. L. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & Schwarz EMI Test Receiver ESCI 100195 2015-11-12 2016-11-11

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International

System of Units (SI).

Test Procedure

With the EUT’s antenna attached, the waveform was received by the test antenna which was connected to

the spectrum analyzer, plot the 20 dB bandwidth.

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 53 %
ATM Pressure: 101.0 kPa

The testing was performed by Matt Yao on 2016-03-07

Test Mode: Transmitting

Please refer to following table and plot.

For DVT-1002H, JDI-1002H:

Channel Frequency 20dB Bandwidth Limit Result
(MHz) (kHz) (kHz)
315.00 117.0 787.5 Pass

Note: Limit = 0.25% * Center Frequency = 0.25% * 315MHz = 787.5 kHz

20dB Bandwidth=117.0 kHz<787.5 kHz

FCC Part 15.231
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS160229001-00H

20 dB Bandwidth

“RBW 10 kHz  Delta 2 [T1 ]
*VBW 30 kHz -0.87 dB
Ref 0O dBm *Att 10 dB SWT 5 ms 117.000000000 kHz
0 Offset 7 ¢B Marker| 1 [T1
-291 55 dBm
b1 10 lo3 dp 24! 944000b00 ML
A/
7 I . J -
J M)
rwv"(\ - X M%M\«M
308
+-60: A«
+-70:
--80:
-90.
-100
Center 315 MHz 50 kHz/ Span 500 kHz
Date: 7.MAR.2016 16:18:35
Model: DVT-1004A, JDI-1004A
Channel Frequency 20dB Bandwidth Limit Result
(MHz) (kHz) (kHz)
315.00 112.0 787.5 Pass

Note: Limit = 0.25% * Center Frequency = 0.25% * 315MHz = 787.5 kHz
20dB Bandwidth=112.0 kHz<787.5 kHz

“RBW 10 kHz  Delta 2 [T1 ]

“VBW 30 kHz 1.33 dB
Ref 0 dBm “Att 10 dB SWT 5 ms 112.000000000 kHz
0 0BW115[.000000p00 kHz
Marker| 1 [T1
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1 PK] . -
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r-20 =050 aBmm
\jr\ 314|.944000p00 MHz
o Temp 2| [T1 OB
B \ -39[50 dBm
315[.059000P00 MHz
2
. D2 38.6 dES.‘;ﬁ .
L 50 v "’N/ \\\’\&L
\ﬂ/kvm/ﬂn/"rvm} QVMAVVNAU\ﬁ\AVVV:;)H
L _60. AC
L-70
-—80
--90:
-100

Center 315 MHz

Date: 8.MAR.2016 18:02:05

50 kHz/

Span 500 kHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

FCC §15.231(e) - Automatically Limiting Operation

Applicable Standard
Per 15.231(e) , devices operated under the provisions of this paragraph shall be provided with a means for
automatically limiting operation so that the duration of each transmission shall not be greater than one

second and the silent period between transmissions shall be at least 30 times the duration of the
transmission but in no case less than 10 seconds.

EUT Setup

Below 1GHz:

Ant. Tow 1.5m
\ Variahle
EUT& o 3m /
Support Units
e P
Turn Tahle
— /
03m | —

Ground Plane

Test REI:E'LVE;:
S

.,

“ 1
M]e oo a
° 0o

The deactivation test was performed in the 3 meters chamber test site, using the setup accordance with the
ANSI C63.10- 2013. The specification used was the FCC 15.231(e) limits.

The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RKS160229001-00H

Test Equipment List and Details

Manufacturer Description Model Serial Number Cal};):tz::tion Cl;‘::::)g;itzn
Sonoma Instrunent Amplifier 330 171377 2015-09-16 | 2016-09-16
Rohde & Schwarz | EMI Test Receiver ESCI 100195 2015-11-12 | 2016-11-11

Sunol Sciences Broadband Antenna JB3 A090314-1 2015-09-12 | 2016-09-12

champrotek Chamber Chamber A 1# 2015-09-17 | 2016-09-17
BACL RF cable KS-LAB-A02 KS-LAB-A02 | 2015-06-16 | 2016-12-15

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International

System of Units (SI).

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 53 %
ATM Pressure: 101.0 kPa

The testing was performed by Matt Yao on 2016-03-07

Test Mode: Transmitting

Please refer to following table and plot.

Deactivation

Transmission period Limit Result
(s) )
0.158 <1 Pass
Silent period
Silent period Limit
Result
(s) ()
42.30 > 10 Pass

Note: The silent period between transmissions shall be at least 30 times the duration of the
transmission but in no case less than 10 seconds.
The duration time is 0.158s, 0.158%30 = 4.74s.

FCC Part 15.231
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Bay Area Compliance Laboratories Corp.

(Kunshan)

Report No.: RKS160229001-00H

Model: DVT-1002H, JDI-1002H

Ref O dBm

Silent period

RBW 100 kHz
*VBW 300 kHz

*Att 10 dB SWT 150 s

Delta 2 [T1 ]

1

.68 dB

42.300000 s

o0 Offget 7

Marker]|

1 [T1

1

-67
{a}

78 dBm
E00 s

--10

t-20

--30

L-40

--50

t+-60

t--70

--80

--90

-100

Center 315 MHz

Date: 7.MAR.2016

Ref 0 dBm

15 s/

16:27:30

Transmission period

REW 100 kHz
*VBW 300 kHz

SWT 1 s

offfet 7 §iB 1 [TL
-10 I s [Fafe
1 EX]
[VIEW I N
-30
-40
-50
o
~A£i%hwuwvumﬁerWWHNAdWhN“ALNkA&NMANthk*dJLHMMmUQ uypdmptloma ) ol i
-90
-10
Center 315 MHz 100 ms/
Date: 7.MAR.2Z016é 16:30:42
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RKS160229001-00H

Model: DVT-1004A, JDI-1004A

Deactivation

Transmission period Limit
Result
(s) (s)
0.156 <1 Pass
Silent period
Silent period Limit
Result
(s) (s)
58.205 >10 Pass

Note: The silent period between transmissions shall be at least 30 times the duration of the
transmission but in no case less than 10 seconds.
The duration time is 0.156s, 0.156x%30 = 4.68s.

Silent period

@ REW 100 kH= Delta 2 [T1 ]

VEW 200 kH=
Ref 0 dEm *Att 10 dB SWT 150 =

PR SN RSS! TR T SUve ) W PR R e

Center 315 Mi=
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Transmission period

100 kHz Delta 2 [T1l ]
00 kHz -1.4% dB

Ref dBm At 1 B 1
ofzfec B -

1o Il [ _ [ & ]

Ve -

A AR N st gt PSPt _tnpged bt et b A

[ _gg

-100

Center 315 MHz 100 ms/

Date: 7.MAR.2016 16:40:45
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DECLARATION LETTER

S Hamaton

Hangzhou Hamaton Tyre Valves Co..Ltd.

Add: 12 East Zhenxing Road. Linping. Yuhang, Hangzhou. China
Tel: 86-571-86150905 Fax: 86-571-86159905
E-Mail: zhangwb0892@163.com

Product Similarity Declaration
Date:2016-04-12

To:
FEDERAT COMMUNICATIONS COMMISSIONS
Authorization and Evaluation Division

7435 Oakland Mills Road
Columbia, MD 21046

We. Hangzhou Hamaton Tyre Valves Co..Ltd. hereby declare that we have a product
named as TPMS sensor (DVT-1002H, DVT-1004A, FCC ID:Z27THTS3A315) was tested
by BACL. meanwhile, for our marketing purpose. we would like to list a series models
(Model Number: JDI-1002H. JDI-1004A) on reports and certificate. The differences
between them are only the model number. No other changes are made to them. DVT-
1002H and JDI-1002H 's transmission rate 1s 48 senconds, DVT-1004A and JDI-1004A 's
transmission rate is 64 senconds.

We confirm that all information above is true, and we’ll be responsible for all the
consequences. Please contact me if you have any question.

Signature: %wyg\

Print Name: weibo zhang

Title: Quality Supervisor

xxxws END OF REPORT #%%3%%
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