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Austest makes no claim regarding the consistency of production versions of the EUT.

The results in this report apply only to the tested EUT described in Section 3 of this report.

FCC Section Test Result Notes
FCC Part 15, Subpart C — Intentional Radiators
15.203 Antenna Requirement COMPLIES
15.205 Restricted Bands of Operation COMPLIES
- NOT .
15.207 Conducted Limits APPLICABLE (iv)
15.209 Radigted Emission Limits, General COMPLIES
Requirements
Additional Provisions to the General
15.215 Radiated Limitations COMPLIES
Operation within the Bands 902-928MHz, .
15247 | 2400-2483.5MHz, and 5725-5850MHz COMPLIES (M)

Notes (applicable only if referenced in “Notes” column of above summary table):

(i) EUT complies (the measurement results were below the applicable limits), but some
emissions were within the range of measurement uncertainty of the limits.

(i) EUT complies (when modified as described in Section 2 of this report).

(i) There were deviations from the applied standard as described in Section 6.2 of this

report.

(iv) EUT is designed to be only powered from a vehicle’s battery supply.

MODIFICATIONS

No modifications were required to achieve compliance. Testing was performed in accordance
with client supplied channel plan.
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ANSI C63.10: 2009

KDB Publication 558074 D01 DTS Meas Guidance v03r02, 05/06/2014

4 EQUIPMENT UNDER TEST (EUT) DESCRIPTION

EUT Name:

Tacholink 5

EUT Description:

Vehicle data recorder with 2.4GHz WiFi Function

EUT Models:

TACHO5A, TACHO5B, TACHOSC

EUT Serial Number:

TL500097, TL500014, TL500097

EUT FCC ID:

2AAARTACHOS5B

Manufacturer:

Circuitlink Pty Ltd

Power Supply & Rating:

12 - 30VDC, <1A

Highest Clock/Operating
Frequency:

Clock Frequency: 96MHz
Operating Frequency: 2483.5GHz

Lowest Internal Frequency
source

Approx 300kHz (switching regulator)

Transmit Frequency
Range:

2400 to 2483.5MHz

Maximum Transmit Power:

23.6dBm

Modulation Technique:

BPSK, QPSK, 16-QAM, 64-QAM

Number of Channels:

11

Antenna Specifications:

1. Taoglas MA600 Spartan Combination Antenna (GPS/WiFi/Cellular).
Peak gain 2.4 — 2.5GHz: 2.1dBi

2. Taoglas MA206 Stingray Combination Antenna (GPS/WiFi). Peak
gain 2.4 — 2.5GHz: 3.4dBi

3. Linx ANT-2.4-CW-RH-SMA stub antenna (WiFi only). Peak gain 2.4
— 2.5GHz: -0.9dBi
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The EUT is designed for use in a vehicle and powered by connection to the vehicle’s battery
supply.

The EUT was also supplied with a dashbox unit, which is used as a driver interface.

Derived Models:

Model variants to be included under the same FCC ID:

Tacholink Model No. TACHOS5A TACHOSB TACHOSC

Fitted Modules

2G Module (Telit GE910) Yes - -

3G Module (Telit HE910) - - Yes
WiFi Module (Qualcomm Atheros AR4100G) Yes Yes Yes
GPS Receiver (uBlox NEO-6Q) Yes Yes Yes

External Antennas

MAG600 Combination Antenna Yes Yes Yes
Taoglas MA.206 Combination Antenna - Yes -
Linx ANT-2.4-CW-RH Antenna - Yes -

All models are housed in identical plastic cases containing the same PBA, (#5060106).

All models use the same Qualcomm Atheros AR4100G module for 2.4GHz WiFi operation.
The Telit GE910 module and Telit HE910 module use the same PCB footprint.

For WiFi, only the external antennas listed are used. There are no internal antennas.
Testing was performed on the TACHO5A model, as the differences with other models were
deemed not to affect the performance of the 2.4GHz WiFi transmission. Hence, during the

2.4GHz testing on the TACHOS5A model, testing was done with all three antennas (in spite of
what is listed in the above table) to obtain the necessary test results.
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5 EUT TEST SETUP & CONFIGURATION

Refer to the photographs in
APPENDIX C — EUT TEST SETUP PHOTOGRAPHS for the EUT test setup and physical
configuration.

In the test setup, shown in Appendix A, the following cables and auxiliary equipment were

used.

Connection / Port

Connecting Cable

Source / Load

uUSB

Supplied 2.8m shielded USB
cable, bundled

40 way Samtec

Supplied 1.9m unshielded
multicore cable, bundled

Supplied termination
unit with LED display

20 way Samtec

Supplied 1.8m unshielded
multicore cable, bundled

See below

Shielded coaxial cable, bundled,

MAG00 / MA206

GPS permanently fixed to the antenna antenna
Shielded coaxial cable, bundled,

WiFi permanently fixed to the MAGOO / gﬂrﬁgr?r?a/ /MV'\A/‘i?:(iststub
MA206 antenna

GSM Shielded coaxial cable, bundled, MA600 antenna

permanently fixed to the antenna

The 20way Samtec cable connected the EUT to the following units:
. Dashbox unit using a 1.4m unshielded DB15 cable.
. Supplied termination/power unit using a 2m unshielded DB15 cable.

1 metre unshielded power leads connected a DC supply to the termination/power unit.
A single 1 metre unshielded lead connected the LED termination unit to +13.8VDC.

The MA600 and MA206 combination antennas were placed horizontally on the test table.
The WiFi stub antenna was connected directly to the WiFi port without cable and positioned
vertically.

Measurements were made after initial boot up was completed. The EUT had been
configured to exercise its data logging functions automatically after boot up.

The EUT was tested within the allowed temperature and humidity range.
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For testing purposes the EUT was powered from a supplied bench power supply, output set

to 13.8VDC.

5.1 EUT Operating Modes

Mode No. Operating Mode Description
1 802.11b operation, CHs 1 to 11 inclusive. transmit power set in accordance with
the supplied channel plan. Duty cycle 100%.
2 802.11g operation, CHs 1 to 11 inclusive, transmit power set in accordance with
the supplied channel plan. Duty cycle 100%.
3 802.11n 20MHz operation, CHs 1 to 11 inclusive, transmit power set in
accordance with the supplied channel plan. Duty cycle 100%.

Supplied channel plan (reflecting power level settings), as provided by the WiFi module
manufacturer (Qualcomm).

When AR4100 is in FCC regulatory domain, the output power (per channel) is shown in the below matrix

Channel 2412 2417 2422 2427 2432 2437 2442 2447 2452 2457 2462 2467 2472 2434

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 17 17 17 17 17 17 17 17 17 17 16.5 NA NA NA

2 17 17 17 17 17 17 17 17 17 17 16.5 NA NA NA

B= 17 17 17 17 17 17 17 17 17 17 16.5 NA MNA NA

11 17 17 17 17 17 17 17 17 17 17 16.5 NA MNA NA

6 105 10.5 17 17 17 17 17 17 17 14.5 105 NA MNA NA

24 10.5 10.5 17 17 17 17 17 17 17 14.5 10.5 MNA NA NA

w 26 10.5 10.5 17 17 17 17 17 17 17 14.5 10.5 NA MNA NA
“2 48 10.5 10.5 15 15 15 15 15 15 15 14.5 10.5 NA NA NA
% 54 10.5 10.5 15 15 15 15 15 15 15 14.5 10.5 NA MNA NA
g mcsd 9.5 9.5 17 17 17 17 17 17 17 14 10 MNA MNA NA
mecsl 9.5 9.5 17 17 17 17 17 17 17 14 10 MNA MNA NA

mes2 9.5 9.5 17 17 17 17 17 17 17 14 10 NA MNA NA

mes3 9.5 9.5 17 17 17 17 17 17 17 14 10 NA NA NA

mesd 9.5 9.5 15 15 15 15 15 15 15 14 10 NA NA NA

mcsa 9.5 9.2 15 13 15 15 15 13 15 14 10 NA MNA NA

mcse 9.5 9.5 15 15 15 15 15 15 15 14 10 NA MNA NA

mcs7 8 8 8 8 8 8 8 8 8 8 8 NA MNA NA

Note:

802.11b mode for rates 1 to 11
802.11g mode for rates 6 to 54

802.11n 20MHz mode for rates mcs0 to mcs7

Various combinations of data rates, transmit power ratings and channels were used to
determine worse case scenarios.
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6 TEST SPECIFICATIONS

6.1 Accreditations & Listings

Austest Laboratories has been found to be in compliance with the requirements of Section
2.948 of the FCC Rules and Test Site Criteria (ANSI C63.4-2009) by the FCC Laboratory
Division for Certification testing under Parts 15 or 18 of the FCC Rules.

Austest Laboratories (NSW)’s Yarramalong test facilities are listed with the FCC under
Registration Number 90455.

Austest Laboratories (NSW)’s Yarramalong test facilities are accredited by A2LA. The tests
reported herein have been performed in accordance with its terms of accreditation.

6.2 Deviations from Standards and/or Accreditations

None.

6.3 Test Facility

Testing was performed in New South Wales at Austest Laboratories (NSW)’s Yarramalong
test facilities located at 46 Glenola Farm Lane in Yarramalong Valley, New South Wales,
Australia.

Radiated emission testing is performed at an Open Area Test Site (OATS), where some
ambient signals may exceed the continuous disturbance limit. The possibility of missing an
emission during testing is removed by use of pre-scans, performed in a shielded enclosure,
prior to the final OATS measurements.

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. Lo\, @
S—

Accredited for compliance with ISO / IEC 17025. IBCMRE Gmney)

Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories "//_//“;{\\* TEST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 /w,|, R CERT #2765.02



< AUSTEST

Laboratories

6.4 Test Equipment

FCC Part 15 Test Report
No: 0212CIR_TACHO5_FCC15C
FCC ID: 2AAARTACHO5B

Page 10 of 104

Test Equipment Brand & Model Serial No./ID Cal. Due Date
EMI Receiver HP 8574B MEQ72 23 Jan 2015
Test Software HP85969PC - Verified
Spectrum Analyser HP 8593E MEQ738 05 Jun 2014 *
Biconical Array Antenna Emco EM6912 MEQ297 11 Jun 2014 *
Log-Periodic Array Antenna Emco EM6950 MEQ298 10 Jun 2014 *
DRG Horn Antenna (1 — 18GHz) | AH Systems SAS-571 MEQ107 31 May 2016
DRG Horn Antenna (18 — 25GHz) | AH Systems SAS-200/574 | MEQ600 13 Jan 2015
Loop Antenna EM-6876 MEQ225 22 Jan 2015
Pre-Amplifier (30MHz-1GHz) HP 8447E MEQ74 17 Jan 2015
Pre-Amplifier (1GHz-25GHz) RE 218A MEQ651 15 Jan 2015
Pre-Amplifier (4.5GHz—25GHz) RE 518A MEQ650 15 Jan 2015
Wideband Power Sensor Agilent U2021XA MEQ924 30 Jun 2016
Power Analysis Software Agilent N1918A - Verified
Attenuator Omni Spectra 10dB 1022627 27 Sep 2016
Coaxial Cables Suhner Various Jan 2015
Multimeter 8060T MEQ164 19 Sep 2014
Variable DC Power Supply Austest - Verified

* Radiated emissions using these antennas were done prior to the Cal Due Dates.

All test equipment was checked and performance verified prior to testing.

6.5

Measurement Uncertainties

The following uncertainties are for a 95% level of confidence, based on a coverage factor,

k=2.

Test

Measurement Uncertainty

Mains Conducted Emissions +2.6dB
Antenna Port Conducted Emissions +2.6dB
Radiated Emissions +4.7dB

Frequency

+5 part in 10"
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7 FCC Part 15C, Section 15.203 — ANTENNA REQUIREMENT

The EUT complies with the requirement of this Section since client has stated that it will only
be installed by trained professional installers.

8 FCC Part 15C, Section 15.205 — RESTRICTED BANDS OF
OPERATION

The EUT complies with the requirements of this Section since it does not operate within the
listed Restricted Bands of Operation. The EUT operates in the frequency range 2400 to
2483.5MHz.

9 FCC Part 15C, Section 15.207 - CONDUCTED LIMITS

NOT APPLICABLE.

The EUT is designed to be installed in a vehicle and would not be connected to an AC mains

supply.

This document shall not be reproduced, except in full
This report is issued within the scope of A2LA accreditation #2765.02. & “‘:_';’ s, @
el

Accredited for compliance with 1ISO / IEC 17025. ilﬂ&m (RccrEDiTED)
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories "//_//“;{\\* ST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 /w,|, R CERT #2765.02



FCC Part 15 Test Report

\ No: 0212CIR_TACHO5_FCC15C
’ A U STI: ST FCC ID: 2AAARTACHO5B
Laboratories Page 12 of 104

10 FCC Part 15C, Section 15.209 - RADIATED EMISSION LIMITS,
GENERAL REQUIREMENTS

Test Date: 24 Feb, 3 Apr and 22 May 2014 Temperature: 23-32°C
Test Officer: Richard Turner Humidity: 54-68%
Test Location: Austest Laboratories (NSW)

10.1 EUT Operating Mode

DC supply voltage — 13.8VDC.

Mode 1 — 802.11b operation.

Mode 2 - 802.11g operation.

Mode 3 — 802.11n 20MHz operation.

Channels, data rate and level settings adjusted to maximise measured levels, in
accordance with the supplied channel plan.

©coo oo

10.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02.
b. Set the measuring receiver BW settings to:
i. 9kHz (150kHz to 30MHz) EMI Receiver BW.
ii. 120kHz (30MHz to 1GHz) EMI Receiver BW.
iii. 1MHz (above 1GHz) RBW, 1MHz or more VBW, using a Spectrum Analyser for
Peak measurements.
iv. 1MHz (above 1GHz) RBW, 10Hz VBW with linear detection, using a Spectrum
Analyser for Average measurements.
c. Setup the EUT on a non-conductive turntable, 0.8m above the OATS conductive ground
plane, and at the indicated test distance away from the measuring antenna.
d. To maximise emissions, rotate the EUT through 360° and adjust the measuring antenna
height between 1m to 4m in the following antenna orientations:
i. Loop antenna (150kHz to 30MHz) — Coaxial and coplanar orientations.
ii. Biconical and Log-Periodic antennas (30MHz to 1GHz) - Both vertical and horizontal
polarizations.
iii. Horn antenna (above 1GHz) - Both vertical and horizontal polarizations.
e. Measure the maximised emission and repeat the above for all measurement
frequencies.
f.  Average level measurements were not made where the peak level did not exceed the
average limit.
g. Check linearity of the measuring system, reducing gain when required.
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The final radiated emission levels were obtained from the measurement equipment software
which automatically applied all the stored calibration factors. The calibration / correction
factors were applied as follows:

E=V+AF+chI-Gpre

Where:
E = Radiated Electric Field Strength in dBuV/m at the specified distance.
\Y, = EMI Receiver measured signal input voltage in dBuV.
AF = Antenna Factor of the measuring antenna in dB/m.
Let = Total cable insertion loss in dB.
Gpre = Preamplifier gain in dB.
Frequency Receiver Level, V AF Lcbl Gpre Corrected Level, E
(MHz) (dBpV) (dB/m) (dB) (dB) (dBuV/m)
100.0 40.0 12.0 29 22.5 324
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10.4 Test Results

10.4.1 Band edge measurements at 3m distance with MA600 antenna fitted

15.209 limit: 500uV/m using average detection. Peak limit set to 20dB above the average
limit.

Measurements were performed on the TACHOS5A unit only. The TACHO5B and TACHOS5C
units use the same WiFi module, PCB and enclosure.

Mode 1 — 802.11b operation - Restricted band 2310 to 2390MHz

Channel 1, data rate 1mbps, level setting 17dBm
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation L o
MHz Peak | Average Peak Average | LimitdB | LimitdB

2386.4 Vertical 50.6 - 74.0 54.0 -23.4 -
2389.6 Horizontal 46.7 - 74.0 54.0 -27.3 -
11:49:41 26 FEB 2814 16:35:24 25 FEB 2014

A7 10:43:35 24 FEB 2014 11:4¢ KKR 2.38640 GHz A 13:22:35 24 FEB 2014 13:3; FER 2.38960 Ghz

REF 32.90 dBpV AT 18 dB 58.61 dEpY REF 32.8 dBpV AT 18 dB 46.68 dBpV

PERK v o PERAK

LOE : . " PEAK : : LOE Lo PEAK

o o S . L s I - > s Tl P

d/ : : : : ; : i : : 48/ 2 B3 r

.................. TR N & Vassmadsrnnass PEAK . " - ™ Py PEAK

VA SB
SC FC
ACCRR

. VERTICAL :3METRES :

STERT 2.31000 6Hz STOP 2.39008 GHz STRRT 2.31080 Bkz STOP 2.39060 GHz
BRES EH 1.0 NHz VBN 3 MHz SKP 28.0 mzec b BRES BN 1.0 MHz HVER 3 NHz SKP 28.0 msec RL
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Mode 2 - 802.119g operation - Restricted band 2310 to 2390MHz

Channel 1, data rate 6mb

ps, level setting 10.5dBm

Polarisation i ..
MHz Peak Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 64.3 451 74.0 54.0 -9.7 -8.9
2389.8 Horizontal 57.3 33.1 74.0 54.0 -16.7 -20.9
11:37:52 25 FEB 2044 1€:27:45 25 FEB 20414
A 10143135 24 FEB 2814 11:4¢ MKR 2.33000 BHz A 13:22:35 24 FEB 2814 13:3: KKR 2.33960 BHz
REF 92.9 !Spv AT 18 dB E4.26 dBpV REF 92.0 JSI-I“ AT 18 dB §7.32 dBpv
PERK ¥ F 5 : . PERK . v
L0 : PEAK : LOE PEAK
18 E T I e T P P PP o e e e e
dB/ dBs
PEAK PEAK

VA SB
5C FC

MAG00 antenna

| VERTICAL : 3 METRES

802.11g CH1

STERT 2.31008 GHz
Ll

ES BN 1.8 MHz

$VBH 3 MHz

11:40:02 25 FEB 2014
A7 18:43:35 24 FEB 2014 11:4¢

REF 56.0 dBpY

AT 18 dB_

STOP 2.39388 GHz
SKP 20.8 msec

HKR 2. amn BHz
_45.85 dBypy

PERK
LIk

VA SB
§C FC|
ACCRR

AVERAGE oon

802.11g CH1 MAB00 antenna

VERTICAL 3 METRES

STERT 2.31000 6Kz
BRES BN 1.0 MHz

This report is issued within the scope of A2LA accreditation #2765.02.

#VEW 18 Hz

STOP 2.39888 6Hz
SHP 24,0 sec

VA SB

SC FC : : :
B e et
802.11g CH1 ‘MAE00 antenna
. 'HORIZONTAL 3METRES:
STERT 2.31880 Ghz STCP 2,39008 GHz _
$RES 3H 1.8 MHz $UBK 2 MHz SHP 2.8 msec  RL

1€:29:42 25 FEB 2014
A 13:24:19 24 FEB 2614 13:47

FER 2. 33‘380 GHz

REF 56.0 dBpY AT 43 dB 33,13 dByV
PERK :
LIK AVERAGE : : :

80211g CH1 :MAB00 antenna

HORIZONTAL 3 METRES

VA SB
§C FC|
ACCRR

STERT 2.31000 6Kz STOP 2.39008 6Hz

BRES BN 1.0 MHz #VEW 18 Hz
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Channel 3, data rate 36mbps, level setting 17dBm

Frequency L Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi
2390.0 Vertical 65.2 49.2 74.0 54.0 -8.8 -4.8
2389.8 Horizontal 59.6 40.2 74.0 54.0 -14.4 -13.8
11:42:20 25 FEB 2014 16:31:39 25 FEB 2014
A 18343135 24 FEB 2014 1114¢ KKR 2.33080 6Kz A 13122135 24 FEB 2014 13:3; KKR 2,38980 6Kz
REF 92.8 dBpv AT 18 dB 65.16 dBpV REF 92.8 dBpv AT 18 dB 59.61 dBpv
PERK : . . PERK : . . :
: P01 ! PEAK | . : i1 1 I PEAK:
TR TR BURNE R, 2 5 S oD T
S g 1 : :
—| PEAK —PEAK
802. 11g CH3 MASOD antenna
. VERTICAL :3METRES @ ; HORIZONTAL 3METRES
STRRT 2.310080 6Hz STOP 2.39088 GHz STRRT 2.31000 Gb-z STOP 2 393&8 GHz
#RES BW 1.8 WHz $UBK 3 MHz SKP 28.9 mgec o #RES BW 1.8 WHz $UBK 3 MHz SKP 28.9 mgec RL
11143152 25 FEB 2014 16:33:39 25 FEB 2814
A 18143135 24 FEB 2814 1114« KKR 2.33080 6Kz A 13124119 24 FEB 2014 13147 KKR 2.38380 6Kz
REF 58,8 dBpY AT 1D 0B 49.17 dB RpSe.o gy MIB 4018 0By
PEK PERK T
LIK AVERAGE LIN oo AVERAGE
38 80211g CH3 ‘MABOO antenna / hse . 802 11g CH3 :MA600 antenna
L O s, W o st el BE EER s ivmesis oo oo m S is
VERTICAL -3 METRES 'HORIZONTAL 3 METRES'
STERT 2,31.88[! G.Pz . ) . S.T[P 2..3968.9 GHz START 2.31A80 6Kz aT0P 2..3938.8 GHz
#RES BN 1.8 WHz $UBK 18 Hz SKP 24.8 sec RL #RES BW 1.8 WHz $UBK 18 Hz SKP 24.8  zec RL
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Mode 3 — 802.11n 20MHz operation - Restricted band 2310 to 2390MHz

Channel 1, data rate MCSO0, level setting 9.5dBm

Frequency o Level dBuV/m Limit dBpuV/m APK A Avg

Polarisation L .
MHz Peak | Average Peak Average | LimitdB | LimitdB

2390.0 Vertical 63.2 45.6 74.0 54.0 -10.8 -84
2390.0 Horizontal 60.6 37.3 74.0 54.0 -13.4 -16.7
11:25:85 25 FEB 2814 1G:18:51 25 FEB 2814

A4 181433135 24 FEE 2614 11:4¢ FKR 2.338080 6Kz 4 13:22:35 24 FEB 2814 13:3: FKR 2.33800 6Kz

REF 92.8 dBpv AT 18 dE 63.15 dBpV REF 92.8 dBpv AT 18 dE 66.56 dEuY

PERK v A s v R PERK v A s .

i : : : " PEAK : : i . PEAK

il T O O SO 7L... 5. SN O SO, -l (U WO (. Sl o UL L

— PEAK

— PEAK

_ § VERTICAL ‘3 METRES § E § :HORIZO_NTAL SMETRES: ;

STERT 2.31000 GHz STOP 2.39200 GHz STERT 2.31000 GHz STOP 2.39300 GHz

RES BN 1.0 MHz $UBK 2 MHz SHP 20.8 mnsec  RL RES BN 1.0 MHz $UBK 2 MHz SHP 20.8 mnsec  RL
11129144 26 FEB 2014 10124143 25 FEB 2014
& 10:43135 24 FEB 2014 11i4¢ MKR 2.33080 Bz & 13:24119 24 FEB 2014 13:3¢ HKR 2.39800 8Kz
REF 56.0 dBpV AT 18 d 45,57 dByV REF 56.0 dBpV AT 18 d . 37.29 dBV
PERK T : PERK ;
LIK i AVERAGE o LIK i AVERAGE

Vit SB Vit SB
SC FC SC FC
ACCRR ACCRR
VERTICAL 3 METRES
START 2.31A80 6Kz STOP 2.39808@ GHz START 2.31A80 6Kz STOP 2.39808@ GHz
§RES BH 1.0 MHz $UBN 10 Hz SHP 24.8 sec - §RES BH 1.0 MHz $UBN 10 Hz SKP 24.8 sec  RL

This document shall not be reproduced, except in full

' “,
o

This report is issued within the scope of A2LA accreditation #2765.02. \‘“"'"’ e, @

e

Accredited for compliance with ISO / IEC 17025. ACCREBITED
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories S TEST LABORATORY
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 ”4./,.|,.\.~\‘ CERT #2765.02

W
L




‘ FCC Part 15 Test Report
A No: 0212CIR_TACHO5_FCC15C
U STI: ST FCC ID: 2AAARTACHOS5B

Laboratories Page 18 of 104

Channel 3, data rate MCS3, level setting 17dBm

Frequency Polarisation Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak Average Peak Average | LimitdB | LimitdB

2390.0 Vertical 66.5 49.9 74.0 54.0 -7.5 -4.1*

2390.0 Horizontal 58.7 36.5 74.0 54.0 -15.3 -17.5

*Result was within the laboratory’s measurement uncertainty.

11:32:49 26 FEB 2814 18:23:87 26 FEB 2814
A 10:43:35 24 FEB 2044 11:4¢ KKR 2.33860 &Kz A 13122135 24 FEB 2044 13:3: KKR 2.38960 GHz
REF 32.90 dBpV AT 18 dB 66.49 dEpY REF 32.0 dBpV AT 18 dB 58.73 dEpY
PERK v 7 . T o PERK v 7 . v
LOE : . . PEAK : : LOE : . . PEAK
—| PEAK — PEAK
: § VERTICAL 3 METRES § 5 § :HORIZO_N‘I‘AL SMETRES: :
STERT 2.31000 6Hz STOP 2.39008 GHz STERT 2.31000 6Hz STOP 2.39008 GHz
HRES BH 1.0 WHz $VBK 3 MHz SKP 28.8 mzec o HRES BH 1.0 WHz $VBK 3 MHz SKP 28.8 mzec o
11:33:53 26 FEB 2014 10:25:81 25 FEB 2014
A7 18:43:35 24 FEB 2844 11:4¢ FER 2.33000 GHz A4 13:24:19 24 FEB 2844 13:47 FER 2.33000 GHz
REF SE.0 dBuY AT 13 d8 . 49.32 dBYY REF SE.0 dBuY AT 13 d8 . 86.87 dBYY
PERK . v P . PERK . . 7
LIK : : AVERAGE Loy LIK : : AVERAGE
A s ] L A s e o
T e o oo ML etk o N I -3(7- OO i iy sl o Bl M e ooy OO
ACCRR : ¢ 3 d ACCRR : . : ]
VERTICAL ,3 METRES HORIZONTAL 3 METRES,
STERT 2.31000 Gkz STOP 2.39808 6Hz : STERT 2.31000 Gkz STOP 2.39808 6Hz :
§RES 3H 1.0 MHz HVEK 18 Hz SKP 24.8 sec = §RES 3H 1.0 MHz HVEK 18 Hz SKP 24.8 sec =
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Mode 1 — 802.11b operation - Restricted band 2483.5 to 2500MHz

Channel 10, data rate 1mbps, level setting 17dBm
Frequency o Level dBuV/m Limit dBuV/m APK A Avg
Polarisation Lo o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2484 .5 Vertical 51.7 - 74.0 54.0 -22.3 -
2483.8 Horizontal 48.9 - 74.0 54.0 -25.1 -
11:51:43 25 FEB 2014 10137123 25 FEB 2014
A7 18:43:35 24 FEB 2844 11346 HER 2.48445 GHz A4 13:22:35 24 FEB 2844 13:3: KER 2.48379 GHz
REF 32.8 4BV AT 18 dB S1.68 dBpY REF 32.8 4BV AT 18 dB 48.30 depy
PERK y 1 PERK y ?
LOE PEAK LOE PEAK
s 5 s il
dg/ 5 dB/ :
—{ PEAK — PEAK

© VERTICAL :3 METRES

© 802.11b CH10 : MAGOO antenna

"HORIZONTAL 3 METRES:

. 802.11b CH10 : MABOO antenna

STERT 2.43350 Gkz

BRES 3W 1.0 MH:z #VBR 3 MHz

STOP 2.500808 6Hz
SKP 20.8 mzec

STERT 2.43350 Gkz
SRES 3W 1.0 MH

z #VBR 3 MHz
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Channel 11, data rate 1mbps, level setting 16.5dBm
Frequency o Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation L. .

z Peak Average Peak Average | LimitdB | LimitdB
2489.0 Vertical 51.4 - 74.0 54.0 -22.6 -
2483.6 Horizontal 47.8 - 74.0 54.0 -26.2 -

11:54:52 25 FEB 2814

A7 10:43:35 24 FEB 2014 11:4¢

REF 32.90 dBpV

PERK

18:39:28 26 FEB 20814

. VERTICAL :3METRES :

FKR 2.4B899 6Hz 4 13:22:35 24 FEB 2814 13:3: FKR 2.4B358 GHz
AT 18 dB 51.41 dBpV REF 92.9 dBpv AT 18 dB 47.83 dBpv
PERK ;
PEAK LOE PEAK
...................................................... RO [rssoissmsivion e e R e S b
dB/
—| PEAK —{ PEAK

STERT 2.48350 6Kz
#RES BM

1.8 MHz

802.11b CH11 ' MABOD antenna

‘HORIZONTAL 3 METRES:

STOP 2.5088@ GHz

VBN 3 MHz SKP 28.0 mzec

BRES EM

START 2.48350 6Kz
1.8 MHz

STOP 2.5088@ GHz

VBN 3 MHz SKP 28.0 mzec
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Mode 2 — 802.119g operation - Restricted band 2483.5 to 2500MHz

Channel 9, data rate 36mbps, level setting 17dBm

Frequency o Level dBuV/m Limit dBpuV/m APK A Avg

Polarisation i ..
MHz Peak | Average Peak Average | LimitdB | LimitdB

2483.5 Vertical 63.3 447 74.0 54.0 -10.7 9.3
2483.5 Horizontal 57.2 37.7 74.0 54.0 -16.8 -16.3
11:57:85 25 FEP 2014 16343187 25 FEB 2814

A 18:43:35 24 FEE 2814 11:4¢ KKR 2.4B39L 6GHz A 13:22:35 24 FEB 2844 13:3: MER 2.4B482 BHz

REF 92.8 dBpV AT 18 dE 563.29 dEpV REF 92.8 dBpv AT 18 dE 57.22 dBpV

FERK 5 7 . 5 % PERK =

LOE PEAK LO§ PEAK

T T T o O U oh L N AL L il OO O, SN .4, SN O OB

dB/ dB/

....................... —| PEAK —| PEAK

VA S8 VA 5B
26 B s e B B L AL NS T IR e RO SR RN ML e
ACCRR ACCRR

802119 CH9 MA&OUantenna

| VERTICAL '3 METRES

STFPT 2.42350 Bz sTOP 2 S8808 GHz
RES BN 1.8 WHz SWP 28.0 msec k.

:HOREONTAL 3METRES:

STFPT 2 43353 6Hz STOP 2. saaaa GHz
EM 1.8 MHz SKP 28.0 mzec b

VBN 3 MHz VBN 3 MHz

11:58:55 25 FED 2814

10:45:42 25 FEB 2814
A 18:43:35 24 FEB 2614 11:4¢

KKR 2.48350 6Kz A4 13:124:119 24 FEB 2044 13:47

MK 245354 oz
REF 56.8 dBpV AT 18 dE 44.74 dEpV REF 56 ﬁ JBp\F } ﬂT 13 B BJ.'-'
PERK . ; ; : PERK = —

s AVERAGE LI AVERAGE

802.11g CH9 :MABOO antenna

¥ 2 5 VERTICAL 3 METRES A3 'HORIZONTAL 3 METRES!
B Bl e M st F

STOP 2.58008 GHz
SKP 5.00 zec b

STERT 2.48350 6Kz
BRES EH 1.0 NHz

STOP 2.56088 GHz
SHP 5,80 sec FRL

START 2.48350 Gkz

$RES BH 1.0 WH:z VBN 18 Hz VBN 18 Hz
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Channel 10, data rate 54mbps, level setting 14.5dBm
Frequency L Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi

2483.6 Vertical 62.5 42.6 74.0 54.0 -11.5 -11.4

2483.5 Horizontal 55.8 35.2 74.0 54.0 -18.2 -18.8
17:94:43 25 FEB 2814 16:47:24 25 FEB 2814
A 10:43:35 24 FEE 2814 11:4¢ FKR 2.4B354 GHz 4 13:22:35 24 FEE 2014 13:3% FKR 2.4B350 GHz
REF 92.9 dBpv AT 18 dE B62.46 dBpY REF 92.9 dBpv AT 18 dE 55.75 dBuV
PERK " . . s 5 PERK " . . .
LOE : : : " PEAK : : LOE : : : . PEAK
Tl . NS, PSSR 7 Lo s e S _

: I —| PEAK — PEAK
| VERTICAL :3METRES @ . HORIZONTAL 3 METRES:

START 2.4B350 GHz STOP 2.50888 GHz START 2.4B350 GHz STOP 2.50888 GHz

RES BM L.9 WHz #UBK 3 MHz SKP 28.9 msec o RES BM L.9 WHz #UBK 3 MHz SKP 28.9 msec RL
1Z2:84:146 25 FEB 2014 16:49:88 25 FEB 2014
A7 18:43:35 24 FEB 2844 11:4¢ MKR 2.48358 GHz A 13:24:19 24 FEB 2€14 13:47 MKR 2.43350 GHz
REF 66.0 dByV AT 10 d8 _  42.63 dBy REF 66.0 dByV AT 10 8 35.15 dBy
PERK n 7 . 5 i PERK n 7 . ¥ 3
LI : . AVERAGE LI : . AVERAGE @

802.11g CH10 | MAG0O antenna

- VERTICAL :3 METRES -

STERT 2.43350 Gkz STOP 2.50808 6Hz : STERT 2.43350 Gkz STOP 2.50808 6Hz :
BRES 3W 1.0 MH:z #VBH 18 Hz SKP 5.08 sec RL BRES 3W 1.0 MH:z #VBH 18 Hz SKP 5.08 sec RL
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Channel 11, data rate 54mbps, level setting 10.5dBm
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation L .
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 61.1 42.6 74.0 54.0 -12.9 -11.4
2483.5 Horizontal 57.0 35.0 74.0 54.0 -17.0 -19.0
17:96:89 25 FEB 2814 1€:54:81 25 FEB 20814
A 10:43:35 24 FEE 2014 11:4¢ KKR 2.48354 GHz A 13:22:35 24 FEE 2014 13:3% KKR 2.48354 GHz
REF 92.8 dBpv AT 18 dB 61.13 dEpv REF 92.8 dBpv AT 13 dB 57.04 dEpV
PERK " A : . E PERK T :
LOE : Lo : : LOE PEAK
1.8 la ...................................................................................................
dB/ dB/ 3 : K : ¥ i i k :
—{ PEAK PEAK

Vit SB Vi SB
SC FC L e L PIED B, 3 P et P e St
ACCRR HCORR
802. 1‘Ig CH11 MAGOO antenna
E VERTIC.AL 3 METRES E E . HORIZONTAL 3 METRES:

STﬁPT ‘2 43353 6Hz aT0P 2 50088 GHz START 2.48350 Ghz STOP 2.58808@ GHz .

RES BH 1.8 MHz $UBK 3 MHz SKP 20.8 msec & #RES BW 1.9 WHz #UBK 3 MHz SKP 20.8 msec Rl
12:87:48 25 FEB 2014 1€:52:46 25 FEB 2014
A 10:43:35 24 FEB 2014 11:4¢ HKR 2.48350 6Kz A 13:24:13 24 FEB 2014 13:47 HKR 2.48350 6Kz
REF 56,0 dBpyv AT 1B B 42,63 dByv R L . S 1 | L
PERK . . PERK . v

AVERAGE

LIK i AVERAGE o LIK

802.11g CH11 -MAGOO antenna 802,119 CH11: MAGOO antenna -
38 . VERTICAL 3METRES | - ot gt
ACORR —

STFPT 2 43353 GPZ STOP 2 saaaa GHz STFPT 2 43353 GPZ STOP 2 S8A08 GHz
RES BH 1.8 WHz VBN 18 Hz SKP 5.00 zec RL EM 1.8 MHz VBN 18 Hz SKP 5.00 zec RL
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Mode 3 — 802.11n 20MHz operation - Restricted band 2483.5 to 2500MHz

Channel 9, data rate MCS3, level setting 17dBm

Frequency o Level dBuV/m Limit dBuV/m APK A Avg

Polarisation i o
MHz Peak | Average Peak Average | LimitdB | LimitdB

2483.6 Vertical 63.1 457 74.0 54.0 -10.9 -8.3
2483.5 Horizontal 56.0 36.6 74.0 54.0 -18.0 -17.4
12:17:43 25 FEB 2014 11:81:28 25 FEB 2814

A 10:43:35 24 FEB 2014 11:4¢ HKR 2.48362 6Hz 47 13:22:35 24 FEB 2044 13:3 KKR 2.48412 GHz

REF 32.8 dBpV AT 18 dB 63.07 dBpv REF 32.8 dBpV AT 18 dB 56.083 dBpV

PERK . . . PERK v s o

LOE PEAK LOE PEAK

il R U OO ONUOR: .. IS, OO O i R UM SO ONUOR .. 1L S, DR D

dB/ dB/

| PEAK — PEAK

STHR

. VERTICAL : 3 METRES |

T 2.48350 6Kz STOP 2.58008 GHz
BRES EH 1.0 NHz SKP 28.0 mzec

VBN 3 MHz

12119134 25 FEB 2014

A 10143135 24 FEE 2014 11:4¢ KR 2.43358 BHz
REF S6.0 dBpv AT 12 g8 45.66 dByV
PERK . : .

LIN AVERAGE

STERT 2.48350 6Kz
BRES EH 1.0 NHz

This report is issued within the scope of A2LA accreditation #2765.02.

802.11n 20MHz CHS MAG00 antenna

. VERTICAL : 3 METRES

STOP 2.5088@ GHz

VBN 18 Hz SKP 5.00 zec

‘HORIZONTAL 3 METRES:

START 2.48350 6Kz

BRES EH 1.0 NHz VBN 3 MHz

11182158 25 FEB 2014
4 13124119 24 FEB 2014 13147
REF 56.0 dBpV AT 18 d

STOP 2.58008 GHz
SKP 28.0 mzec b

FKR 2.48354 GHz
. 36.60 dByV

ol ! S
LIN AVERAGE

802.11n 20MHz CH9 MAG00 antenna

‘HORIZONTAL 3 METRES:

STERT 2.48350 6Kz
BRES EH 1.0 NHz

VBN 18 Hz
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Channel 10, data rate MCS6, level setting 14dBm

Frequency L Level dBuV/m Limit dBuV/m APk A Avg

Polarisation i o
MHz Peak | Average Peak Average | LimitdB | LimitdB

2483.5 Vertical 59.7 417 74.0 54.0 -14.3 -12.3
2483.5 Horizontal 55.1 34.3 74.0 54.0 -18.9 -19.7
12114147 25 FEB 2044 1€:57:48 25 FEB 2014

A7 18343135 24 FEB 2814 11:46 MKR 2.43383 BHz A4 13:22:35 24 FEB 2844 13:3: HKR 2.48350 GHz

REF 92.8 dbpv AT 13 dB 59.70 dBpv REF 92.8 dbpv AT 13 dB §5.11 dBpv

PERK . . . . . PERK . . . . .

Lo : o PEAKE R B Lo : o PEARC R B

d8/ i dg/ : 3 =i B :

PEAK | PEAK.

ACCRR ACCRR
302 11n ZOMHz CH10 MABOD antenna 802 11n 20MHz CH10 MAG00 antenna
f : VERT!CAL 3 METRES § S S HORIZONTAL 3 METRES
START 2.483650 Gkz STOP 2.50888 GHz ; STERT 2. 433511 Gkz STOP 2. SBJBB 6Hz ;
BRES 3W 1.0 MH:z HVBH 3 MHz SKP 20.8 mzec = BRES 3W 1.0 MH:z HVBH 3 MHz SKP 20.8 mzec =
17:15:58 2% FEB 2014 1€:53:27 2% FEB 2014
A7 18:43:35 24 FEB 2844 11:4¢ FER 2.48350 GHz & 13124319 24 FEB 2044 13:47 HKR 2.48354 BHz
REF S6.0 dBV AT 10 0B 41,85 dByy REF S6.0 g8V AT 10 0B _ 34.29 dByY
PERK . . . . PERK

LIK : : AVERAGE o LIK f f AVERAGE f =

802.11n 20MHz CH10 MAB00 antenna 802.11n 20MHz CH10 MAG00 antennia
© VERTICAL :3METRES @ © ‘HORIZONTAL 3 METRES:

STERT 2.43350 Gkz STOP 2.50808 6Hz : STERT 2.43350 Gkz STOP 2.50808 6Hz :
BRES 3W 1.0 MH:z #VBH 18 Hz SKP 5.08 sec RL BRES 3W 1.0 MH:z #VBH 18 Hz SKP 5.08 sec =

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. S, @
Accredited for compliance with ISO / IEC 17025. ACCREDITED

W
L

Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories W TEST LABORATORY
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 ”4./,.|,.\.~\‘ CERT #2765.02



¥ AUSTEST

FCC Part 15 Test Report
No: 0212CIR_TACHO5 FCC15C
FCC ID: 2AAARTACHO5B

Laboratories Page 26 of 104
Channel 11, data rate MCS6, level setting 10dBm
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation L .
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 60.9 42.8 74.0 54.0 -13.1 -11.2
2483.5 Horizontal 54.7 35.3 74.0 54.0 -19.3 -18.7
12:10:47 25 FEB 201 18:54:32 25 FEB 201
A7 18:43:135 24 FEE 2{'14 11246 HKR 2.4B375 BHz A 13:22:135 24 FEB 2{'14 13182 HKR 2.4B412 8Hz
REF 92.8 :Buu' HT 13 4B 608.92 dBpv REF 92.8 :Buu' T 13 4B 54.71 dBpV
EE:K . F N EE:K . T PEAK | F T
18 18 et b sl s
dB/ dB/

VERTICAL ‘3 METRES

—| PEAK

VA SB
sC FQY...
ACORR

START 2.48350 6Kz

—| PEAK

HORIZONTAL 3 METRES

5TOP 2.5038@ GHz

STRRT 2.42350 E}—z

5TOP 2. 53889 GHz

#RES BH 1.0 NHz VBN 3 MHz SHP 20.0 msec RL #RES BH 1.0 NHz VBN 3 MHz SHP 20.0 msec L
12142183 25 FEB 2014 1€:56:22 2% FEB 2014
A 18:43:35 24 FEB 2844 11:4¢ MKR 2.48350 GHz A4 13:24:19 24 FEB 2844 13:47 HKR 2.48350 GHz
REF 96,0 Cpy. A1 16,0 Aede dop REF S6.0 BV AT 10 0B . 35.28 dBp
FERK T = PERK =
LIk AVERAGE LIK AVERAGE

802 11r1 ZGMHz CH11 MAGUO antenna 802.11n 20MHz CH11 MAG00 antenna
05 VERT!CAL 3METRES i g s 'HORIZONTAL 3 METRES:!
AL o S€ PO
STﬁN ? 43350 Gi-z STEP 2 saaea GHz STERT 2. 433511 Gkz STEP 2 50808 BHz ;
RES 3M 1.0 MHz #VBR 18 Hz SKP 5.00 szec RL $RES 3H 1.0 MHz #VBH 18 Hz SKP 5.08 sec RL
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10.4.2 Band edge measurements at 3m distance with MA206 antenna fitted

15.209 limit: 500uV/m using average detection. Peak limit set to 20dB above the average

limit.

Measurements were performed on the TACHOSA unit only with no GSM antenna
connection. The TACHO5C unit uses the same WiFi module, PCB and enclosure.

Mode 1 — 802.11b operation - Restricted band 2310 to 2390MHz

Channel 1, data rate 1mb

ps, level setting 17dBm

Frequency L Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi

2386.0 Vertical 458 - 74.0 54.0 -28.2 -
2387.8 Horizontal 458 - 74.0 54.0 -28.2 -
1712644 82 AFR 2014 16:84:44 82 AFR 2014

A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.386008 GHz A7 18:15:12 B2 APR 2844 11:3¢ MKR 2.38780 GHz

REF 94.8 dBpv AT 13 dB 45.82 depv REF 94.8 dBpv AT 13 dB 45.81 dBpv

PERK " PERK v

LOE PEAK LOE PEAK

H El H o

dg/ dg/ .

PEAK

Vi SB
§C FC|.
ACCRR

A206

2.1

VERTICAL :3 METRES

SC FC)..
ACCRR

antenna

STERT 2.31000 Gkz

BRES 3W 1.0 MH:z #VBR 3 MHz

Vi SB

PEAK

HORIZONTAL 3METRES |

STOP 2.29388 GHz
SKP 26.8 msec  RL

STERT 2.31000 Gkz
BRES 3W 1.0 MH:z

STOP 2.390808 6Hz

#VBR 3 MHz SKP 20.8 mzec
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Mode 2 - 802.119g operation - Restricted band 2310 to 2390MHz
Channel 1, data rate 6mbps, level setting 10.5dBm
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2390.0 Horizontal 54.9 33.5 74.0 54.0 -191 -20.5
2389.8 Vertical 52.1 - 74.0 54.0 -21.9 -
17132134 02 AFR 2014 16140123 92 AFR 2014
A 18:15:12 82 APR 2844 11:3¢ MKR 2.38980 GHz A 108:15:12 82 APR 2814 11:3¢ MKR 2.330800 GHz
REF 34.8 dBpv AT 18 dB 52.89 depV REF 34.8 dBpv AT 13 dB £4.92 dBpv
FERK 3 v : F = T PERK = =
Lo Loi i CPEAK G i © LOE : : PEAK
18 fereeee retaenontaneanens sessieie e Persmashsi s Semsasssesradi e teneesine 18 PP S RS S Ao LTS R R DTS,
db/ : : i B En 18,
PEAK PEAK

VA SB
SC FC
ACCRR

g CH1 MA206 antenna

. VERTICAL :3METRES @ | : HORIZONTAL 3METRES
STFPT ? 31600 6Kz STOP 2.39888 GHz STFQT 2 31aaa kz STOP 2 39338 BHz
RES BN 1.0 MHz $VBH 3 MHz SKP 20.8 msec RL W 1.8 MHz #VEW 3 MHz SKP 20.8 msec =

16111188 02 AFR 20814
A 18119122 02 APR 2044 1114 KKR 2.33060 &Kz

REF 55.0 1BpU AT 1B dE ) 33,50 dEul
PERK . v
LIK

AVERAGE

VA SB
SC FC
ACCRR

‘HORIZONTAL 3 METRES:

STFPT 2 31BBB 6Hz STOP 2 39388 GHz
1.8 MHz VBN 18 Hz SKP 24.0 zec RL

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02. S, @
S—

Accredited for compliance with ISO / [EC 17025. ila% (AccREDBITED)

Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories "c, //“\\ ¥ TEST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 4./,.|..\.~\ CERT #2765.02




< AUSTEST

FCC Part 15 Test Report
No: 0212CIR_TACHO5 FCC15C
FCC ID: 2AAARTACHO5B

Laboratories Page 29 of 104
Channel 3, data rate 36mbps, level setting 17dBm
Frequency L Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi
2390.0 Vertical 54.3 374 74.0 54.0 -19.7 -16.6
2386.2 Horizontal 53.9 - 74.0 54.0 -20.1 -
17120083 82 AFR 2014 16:81:23 82 AFR 2014
A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.38880 GHz A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.386208 GHz
REF 34.8 dBpv AT 13 dB 54,33 depv REF 34.8 dBpv AT 13 dB 53.89 depv
PERK i i PERK i P 7
LOE PEAK LOE PEAK e G
H il H S LN N R
dB/ dg/ : : %
PEAK - - - - PEAK
RO PO L L M - . M
: . : : : : : 5 Vi SB . . :
L EH s s RN b T OO SRR PRSP Y s e
"R 802.11g CH3 'MA206 antenna "R 802.11g CH3 ‘MA206 antenna
© VERTICAL ;3 METRES | "HORIZONTAL 3 METRES:
STERT 2.31880 Gkz

STOP 2.39808 6Hz

BRES 3W 1.0 MH:z SKP 20.8 mzec =

HVBH 3 MHz

17120149 B2 AFR 2014

& 10:19:22 02 APR 2844 11:4] HKR 2.33800 GHz

REFBB.B.dBpV AT ABdS 3735 dBpy
PERK \ . .
LIK : AVERAGE i

802.11g CH3 MA206 antenna

. VERTICAL 3 METRES

STOP 2.39808 6Hz
SHP 24.8 sec

STERT 2.31000 Gkz

BRES 3W 1.0 MH:z #VBH 18 Hz

STERT 2.31000 Gkz
BRES 3W 1.0 MH:z
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Mode 3 — 802.11n 20MHz operation - Restricted band 2310 to 2390MHz
Channel 1, data rate MCSO0, level setting 9.5dBm
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 55.3 34.8 74.0 54.0 -18.7 -19.2
2389.6 Horizontal 53.9 - 74.0 54.0 -20.1 -
16:59:84 82 AFR 2014 17145152 82 AFR 2014
A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.389608 GHz A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.389608 GHz
REF 34.8 dBpv AT 13 dB 85,34 dBpv REF 34.8 dBpv AT 13 dB §3.94 depv
PERK y v 1 PERK v
d8/ : ; ! : ! ; : ; ] d8/ : ; ! : ! ; : ; ]
. . e PEAK e e PEAK

SC FC E
802.11n 20MHz CH1 MA206 arttenna
- VERTICAL : 3 METRES

802.11n 20MHz CH1 MA206 antenna

"HORIZONTAL 3 METRES:

STERT 2.31080 Ghz STOP 2.29388 GHz STERT 2.31080 Ghz STOP 2.29388 GHz
§RES 3H 1.8 MHz #VBR 3 MHz SKP 20.8 msec = §RES 3H 1.8 MHz #VBR 3 MHz SKP 20.8 msec RL
17:80:49 82 AFR 2014
A 18:19:22 B2 APR 2014 11:4: MER 2.33800 GHz
REF 65.0 dByy AT 108
PERK

LIk

STERT 2.31000 Gkz STOP 2.39808 6Hz
BRES 3W 1.0 MH:z #VBK 18 Hz SHP 24.8 sec RL
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Frequency L Level dBuV/m Limit dBuV/m APk A Avg

Polarisation A I
MHz Peak Average Peak Average | LimitdB | LimitdB

2390.0 Horizontal 55.9 374 74.0 54.0 -18.1 -16.6
2390.0 Vertical 55.1 38.6 74.0 54.0 -18.9 -15.4
17:13:35 02 AFR 2014 17155131 @2 AFR 2014

A 10:15:12 82 APR 2844 11:3¢ HKR 2.33808 6Hz 4 10:15:12 82 APR 2844 11:3¢ MKR 2.38820 GHz

REF 94.08 dBpV AT 13 dB S5.29 dBpy REF 94.8 dBpV AT 128 dB S5.86 dBpY

PEEK R . T T x = A PERK = . . .

L06 oo S PEAKC 00 Lo¢ PEAK Lo

18 e haaasiie siasiseisn L LhKisas e i i s indant i 18 P DR o R T Lo O R B

dB/ : : : ¢ ‘ ' : : : dB/ :

: : : S S M P

PEAK

i 4 i SB. EER A
§C FC §C FC
HCORR ACCRR
802 11r1 ZDMHZ CH3 MAEOB antenna
: VE_RT!CAL ;3METRES : 'HORIZONTAL 3 METRES

START 2.31880 Gkz STOP 2.39808 GHz 3 STﬁ&‘T 2 318&11 Gkz STOP 2. 39-388 BHz ;

#RES BN 1.0 MHz $VEBK 3 MHz SKP 20.9 msec Rl 34 1.0 MHz HVBH 3 MHz SHP 20.8 msec RL
17:14:20 07 AFR 2814 17:56:29 82 AFR 2014
A4 18119122 02 APR 2044 1114 KKR 2.33000 &Kz A 18149122 02 APR 2044 1114 HKR 2.390080 BHz
REF S5.0 dBpV AT 12 d8 o BE.E4 4BV REF S5.0 dBpV AT 12 d8 o 57.35 4BV
PERK : PERK .
LIN AVERAGE LIN AVERAGE

4S8 . . VERTICAL :3METRES :@ U 38

4 58 4 58 'HORIZONTAL 3 METRES'

ACCRR ACCRR

STFPT 2 31006 Gb-z aT0P 2 393&8 GHz : STFPT 2 31833 Gb-z aT0P 2 393&8 GHz :
RES BH 1.8 WHz VBN 18 Hz SKP 24.0 zec RL EM 1.8 MHz VBN 18 Hz SKP 24.0 zec RL
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Mode 1 — 802.11b operation - Restricted band 2483.5 to 2500MHz
Channel 10, data rate 1mbps, level setting 17dBm
Frequency Level dBuV/m Limit dBpV/m APK A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2486.0 Vertical 47.3 - 74.0 54.0 -26.7 -
2484.7 Horizontal 47.2 - 74.0 54.0 -26.8 -
16:145:52 82 AFR 2814 15:123:56 82 AFR 2814
A 10:45:12 02 APR 2044 11:3¢ FKR 2.4B6082 GHz A4 10:45:12 92 APR 2044 11:3¢ FKR 2.4B466 GHz
REF 34.98 dBpv AT 18 dB 47.31 dBpv REF 34.98 dBpv AT 18 dB 47.20 dBpv
e | | © | PEAK | g o | | PEAK
Al S S i ot by rE U SUOEBOO . NG OB
dg/ ¢ : dg/
PEAK PEAK

SC FC ; :

| VERTICAL :3 METRE

STERT 2.48350 6Kz STOP 2.58008 GHz
BRES EH 1.0 NHz SKP 28.0 mzec

VBN 3 MHz

‘HORIZONTAL 3 METRES:

STOP 2.58008 GHz
SKP 28.0 mzec

START 2.48350 6Kz

BRES EH 1.0 NHz VBN 3 MHz
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Channel 11, data rate 1mbps, level setting 16.5dBm
Frequency L Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi

2490.3 Vertical 47.2 - 74.0 54.0 -26.8 -

2484.2 Horizontal 46.0 - 74.0 54.0 -28.0 -
1614843 82 AFR 2014 15:125:33 82 AFR 2014
A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.43831 GHz A4 18:15:12 B2 APR 2844 11:3¢ MKR 2.48420 GHz
REF 94.8 dBpv AT 13 dB 47.24 depv REF 94.8 dBpv AT 13 dB 45,95 dBpv
PERK " 7 PERK " H
LOE : PEAK LOE PEAK
H SO R 5 e 5ol R H El
dg/ ' 3 : . dg/

- - - FEAK PEAK
Ak k;mm s
Va 5B £ £ .
T OO SRR RO Y AN VRN, T R, . O SR : : :
"TER Y 802.11b CH11  MA206 antenna "R 802.11b CH11 ' MA206 antenna
. VERTICAL :3METRES @ . ‘HORIZONTAL 3METRES:

STERT 2.4B350 Gkz STOP 2.58988 GHz STERT 2.4B350 Gkz STOP 2.58988 GHz

BRES 3W 1.0 MH:z

#VBK 2 MHz

SKP 20.8 mzec =

BRES 3W 1.0 MH:z
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Mode 2 — 802.119g operation - Restricted band 2483.5 to 2500MHz

Channel 9, data rate 36mbps, level setting 17dBm

Frequency o Level dBuV/m Limit dBuV/m APK A Avg

Polarisation i o
MHz Peak | Average Peak Average | LimitdB | LimitdB

2483.6 Horizontal 54.0 36.2 74.0 54.0 -20.0 -17.8
2483.9 Vertical 53.3 - 74.0 54.0 -20.7 -
16142129 02 AFR 2014 15:20:55 @82 AFR 2014

4 10:15:12 82 APR 2844 11:3¢ HKR 2.48391 BHz 4 10:15:12 82 APR 2844 11:3¢ HKR 2.48424 BHz

REF 94.8 dBpV AT 13 dB §3.27 depv REF 94.8 dBpV AT 13 dB 54.04 dBpV

PERK T . . . PERK T 3

e | ] L ipeAk i b e | ] L PEAK

dB/ ! dB/

PEAK PEAK

"

: ; : : : : ] Vi SB : ; : : : : ]
: : . : : : : : T OO SRR RO Y RN VRN, TR, O S
ACCRR . . . . : ACCRR . 4 - .
. 802.11g CH9 MAZ206 antenria . 802.11g CH9 MA206 antenna
. © VERTICAL 3METRES @ ©  'HORIZONTAL 3 METRES:K
STERT 2.4B350 Gkz STOP 2.58988 GHz STERT 2.4B350 Gkz STOP 2.58988 GHz
§RES 3H 1.0 MHz HVEK 3 NHz SKP 20.8 nsec L §RES 3H 1.0 MHz HVEK 3 NHz SKP 20.8 nsec L
1512153 82 AFR 2014
A4 18:19:22 B2 APR 2014 11:4C FKR 2.4B358 GHz
REF 65.0 dBpv AT 10 0B 36.18 dEpV
PERK .

STERT 2.48350 6Kz STOP 2.58008 GHz
BRES EH 1.0 WH:z VBN 18 Hz SKP 5.00 zec RL
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Channel 10, data rate 54mbps, level setting 14.5dBm
Frequency L Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi
2485.6 Vertical 52.2 - 74.0 54.0 -21.8 -
2483.7 Horizontal 519 - 74.0 54.0 -22.1 -
1€:54:32 82 AFR 2014 1%:45:81 82 AFR 2814
4 18:15:12 82 APR 2814 11:3¢ MKR 2.43560 GHz 4 18:15:12 82 APR 2814 11:3¢ MKR 2.48371 GHz
REF 94.8 dBpv AT 13 dB 52.21 dBypY REF 94.8 dBpv AT 13 dB 51.86 dByY
PERK . 5 3 PERK . :
LOE : : PEAK : : : LOE : : PEAK :
d8/ : ; : : ; ; : : i dB/ .
- - : : - - - - PEAK : PEAK
*’““i“wmww&wu ___________________ i X
Ua S8 - Ua S8 T
1 OO AL SO N AT S S S 1 TR L SO N A S S N
ACCRR . ACCRR .
: 802 11g CH10: MAZOE antenna : : 802 11g CH10 MAZGG antenna ;
- VERTICAL BMETRES 5 : : HORIZONTAL 3METRES
STERT 2. 433511 fikz STOP 2.50888 BHz STERT 2.43350 Ghz STOP 2. SB-BBB GHz
§RES 3H 1.8 MHz #VBR 3 MHz SKP 20.8 msec RL §RES 3H 1.8 MHz #VBR 3 MHz SKP 20.8 msec =

Channel 11, data rate 54mbps, level setting 10.5dBm

Frequency o Level dBuV/m Limit dBpuV/m APK A Avg

Polarisation i ..
MHz Peak | Average | Peak | Average | LimitdB | LimitdB

2483.6 Horizontal 50.5 - 74.0 54.0 -23.5 -
2483.8 Vertical 50.4 - 74.0 54.0 -23.6 -
1€:54:23 @2 AFR 2014 1%:42:139 82 AFR 2014

4 18:15:12 82 APR 2814 11:3¢ MKR 2.483375 BHz 4 18:15:12 82 APR 2814 11:3¢ MKR 2.43362 GHz

REF 94.8 dBpv AT 13 dB 508.42 dBpV REF 94.8 dBpv AT 13 dB 508.54 dBpV

PERK . . 5 3 PERK .

LOG Z : PEAK e G LOG Z : PEAK

dg/ : : : : : : : : ! dg/

- - - - - - - PEAK PEAK

vwm&.w B, T -W;u- o Y.,,_E.._, ik : i o i
i T A et fdieal
....................................... ST O TN, SRR NN, U OV 0. O O
T s 11g CH11 MA206 antenna T s02 119 CH11  MA206 antenna
© VERTICAL 3METRES & ~ 'HORIZONTAL 3 METRES:
STERT 2. 433511 Gkz STOP 2.58988 GHz STERT 2. 433511 Gkz §TaP 2. SBJBB GHz
§RES 3H 1.0 MHz #VEW 3 MHz SKP 20.8 msec RL §RES 3H 1.0 MHz #VEW 3 MHz SKP 20.8 msec RL
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Mode 3 — 802.11n 20MHz operation - Restricted band 2483.5 to 2500MHz

Channel 9, data rate MCS3, level setting 17dBm

Frequency o Level dBuV/m Limit dBuV/m APK A Avg

Polarisation i I
MHz Peak Average Peak Average | LimitdB | LimitdB

2483.5 Vertical 54.0 36.8 74.0 54.0 -20.0 -17.2
2483.8 Horizontal 52.8 - 74.0 54.0 -21.2 -17.4
16137141 B2 AFR 2014 15:82:42 92 AFR 2014

A4 10:15:12 82 APR 2844 11:3¢ FER 2.48490 GHz A4 18:15:12 82 APR 2844 11:3¢ HER 2.48375 GHz

REF 94.8 dBpV AT 128 dB S4.02 dBpY REF 94.8 dBpV AT 128 dB 52.84 dBpY

PERK y o . PERK y .

e | i ieEmg P Do toe | ~ PEAK

dB/ ) d8/ : ; : : : ; ; ; :

PEAK - PEAK

skt A s

: Ua SB
T MNPSOS PRI SRR, SO ORI [T < . L R T MNPSOS PO OMURY, S COTRUI, [T 0 . L
ACORR[ ™™o MG ACCRR[™ ; : ; :
802.11n 20MHz CH9 MAZ206 antenna 802.11n 20MHz CH9 MA206 antenna
| VERTICAL :3METRES @ | . ‘HORIZONTAL 3METRES:
STRRT 2,43350 Gkz STOP 2,50300 GHz STRRT 2,43350 Gkz STOP 2,50320 GHz
§RES 3W 1.8 MHz HVBR 2 MHz SHP 28.8 ntec RL §RES 3W 1.8 MHz HVBR 2 MHz SHP 28.8 ntec RL

16:38:33 02 AFR 2014

A 18:19:22 B2 APR 2014 11:4: MKR 2.43354 GHz
REF 55.0 dBuV AT 13 08 36.82 dEyy
PERK - S =
AVERAGE

STERT 2.43350 Gkz STOP 2.50808 6Hz
BRES 3W 1.0 MH:z #VBK 18 Hz SKP 5.08 sec RL
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Channel 10, data rate MCS6, level setting 14dBm
Frequency Level dBuV/m Limit dBuV/m APk A Avg
Polarisation L .
MHz Peak | Average Peak Average | LimitdB | LimitdB
2484 4 Vertical 51.2 - 74.0 54.0 -22.8 -
2484.5 Horizontal 51.2 - 74.0 54.0 -22.8 -
16:39:20 82 AFR 2014 1%:87:49 82 AFR 2014
4 18:15:12 82 APR 2814 11:3¢ MKR 2.43442 GHz A 18:15:12 82 APR 2814 11:3¢ MKR 2.43449 GHz
REF 94.8 dBpv AT 13 dB 51.22 dBypY REF 94.8 dBpv AT 13 dB 51.22 dBypY
PERK 1 ¥ i PERK .
LOE : : PEAK o : LOE : : PEAK
dB/ ' t dB/
PEAK PEAK

80211n20MHz CH10 MA206anmnna 80211n2UMHz CH10 MA206anwnna
f : VERTICAL 3METRES § 5 § HORIZON‘I‘AL 3 METRES :
STERT 2.4B350 Gkz STOP 2.58988 GHz STERT 2.4B350 Gkz STOP 2.58988 GHz
§RES 3H 1.0 MHz HVEK 3 MHz SKP 20.8 msec RL §RES 3H 1.0 MHz HVEK 3 MHz SKP 20.8 msec =

Channel 11, data rate MCS6, level setting 10dBm

Frequency o Level dBuV/m Limit dBuV/m APk A Avg
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average imi imi
2483.8 Vertical 51.0 - 74.0 54.0 -23.0 -
2484 .1 Horizontal 50.2 - 74.0 54.0 -23.8 -
1612656 82 AFR 2014 15:108:84 82 AFR 2014
A 18:15:12 B2 APR 2814 11:3¢ MKR 2.48383 GHz A 18:15:12 B2 APR 2814 11:3¢ MKR 2.48412 GHz
REF 34.8 dBpv AT 18 dB 508.99 depV REF 34.8 dBpv AT 18 dB 508.19 depV
PERK T m 5 : 5 x 1 PERK T m ; : 5 x 1
Lo Poroi IPEAKD 1P Lo Pof i IPEBAKI @ P o
1.'3 ......... . ................... . ................. . ............... . ............... . ........ 1.'3 ......... . ................... . ................. . ............... . ............... . ........
B : : : : B S : :
PEAK - - - PEAK
vh 58 5 ; 2 R Y S R e G i s
ACCRR, ¢ + . + . + s ' ACCRR +
802.11n 20MHz CH11 MA206 antenna 802.11n 20MHz CH11 MAZ206 antenna
. VERTICAL :3 METRES @ . HORIZONTAL 3METRES:
STFPT ? 48350 GHz STOP 2.589808 GHz ST.GPT ? 48350 GHz STOP 2.589808 GHz
RES BN 1.8 MHz $VBH 3 MHz SKP 20.8 msec RL 8N 1.8 MHz $VBH 3 MHz SKP 20.8 msec RL
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10.4.3 Band edge measurements at 3m distance with WiFi stub antenna fitted

15.209 limit: 500uV/m using average detection. Peak limit set to 20dB above the average
limit.

Measurements were performed on the TACHOS5A unit only with no GSM and GPS antenna
connection.

Mode 1 — 802.11b operation - Restricted band 2310 to 2390MHz

Channel 1, data rate 1mbps, level setting 17dBm
Frequency L Level dBuV/m Limit dBuV/m APk A Avg
Polarisation L. .
MHz Peak Average Peak Average | LimitdB | LimitdB

2386.6 Vertical 51.6 - 74.0 54.0 -22.4 -
2386.2 Horizontal 48.6 - 74.0 54.0 -25.4 -
129146 B4 AFR 20814 12124121 @2 APR 2014

A 10:15:12 82 APR 2014 11:¢ MKR 2.38660 GHz A 18:15:12 82 APR 2814 11:3¢ KKR 2.5B6Z0 GHz

REF 94.8 dbpV HT 12 dE 51.68 dEpV REF 94.8 dBpV AT 12 dB 48.59 dEpV

PEEK T . T i : PERK 2 . 7 . 3 :

L0G oo PEAK ook LOG © ! PEAK °

[T WO G Y. oA 5 0 RO < O O T T B S I 1 e b0 ISR B )

dB/ : : : : : : : dB/ 3 1 ! ; ; : :

= — = PEAK — . — PEAK

Vi SB
SC FU

5C FQY. .

ACCRR ACCRR
. VERTICAL :3METRES : . HORIZONTAL 3METRES:
STRRT 2.310800 6Hz STOP 2.39A08 GHz STRRT 2.31000 6Kz STOP 2.39008 GHz
#RES BH 1.9 WHz $UBK 3 MHz SKP 20.2 msec RL $RES BH 1.0 WH:z VBN 3 MHz SWP 28.0 msec
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Mode 2 - 802.119g operation - Restricted band 2310 to 2390MHz
Channel 1, data rate 6mbps, level setting 10.5dBm
Frequency Level dBpV/m Limit dBpV/m APK A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 64.0 46.8 74.0 54.0 -10.0 -7.2
2390.0 Horizontal 60.3 414 74.0 54.0 -13.7 -12.6

89127137 B4 AFR 2014
A& 10:15:12 02 APR 2844 11:1F

17:16:44 02 AFR 2014
FER 2.33000 GHz

A 18:15:12 82 APR 2814 11:3¢

HKR 2.33800 GHz

REF 94.8 dBpv AT 13 dB 64,03 dBpY REF 34.8 dBpv AT 13 dB 60.33 dEpV
PERK " : E . FERK . T T 4
L06 PEAK : L€ PEAK Do
18 PR i [ LT e P P s e e
dB/ dB/ : :
PEAK - - PEAK

| i s s b A i Mﬁ!w
Va 5B VA §B } ' : i : A
SC FC e ot ey o T AR R e ettt
e R 802119 CH1 stubantenna

5 L VERTIC L :3 METRES § 'HORIZONTAL 3 METRES:

STFN 2 318811 fikz

RES 3H 1.8 MHz HVBH 3 MHz

BSi28:27 B4 AFR 2014
A4 18:19:22 B2 APR 2844 11:1¢
REF 55.0 dBpY AT 13 dB

ST.GPT ? 31080 Gkz
3N 1.

STOP 2. 39-388 6Hz

SKP 20.8 mzec = B MHz

17:16:58 02 AFR 2014
FER 2.33000 GHz
46.76

_dBpY REF §5.8 dBpY

4 10119122 02 APR 2614 11341
AT 13 dB

STOP 2.39388 GHz

#VBR 3 MHz SKP 28.9 nzec k.

MKR 2.33800 6Hz
4141 dBpY

PERK PERK i

LIK . AVERAGE g LIN P AVERAGE B
802.11g CH1: stub antenna 802.11g CH1: stub antenna

s . VERTICAL :3 METRES Ja 30 'HORIZONTAL 3 METRES:

ACCRR ACCRR

STFN 2 318811 fikz STEP 2 3‘3-338 GHz

RES 3H 1.8 MHz #VBH 18 Hz

STFN 2 318811 kz

SHP 24.8 sec SN 1.0 MHz

STEP 2 39-388 6Hz

#VBH 18 Hz SHP 24.8 sec E
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Channel 3, data rate 36mbps, level setting 17dBm

Frequency | o .. Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 67.8 49.9 74.0 54.0 -6.2 -4.1*
2390.0 Horizontal 60.6 44.6 74.0 54.0 -13.4 9.4

*Result was within the laboratory’s measurement uncertainty.

891231514 94 AFR 2014 12:87:25 02 AFR 2014

A& 18:15:12 82 APR 2814 11:8f MKR 2.33880 GHz A 108:15:12 82 APR 2814 11:3¢ MER 2.33800 GHz
REF 94.6 dBp¥ AT 13 dB 67,79 dBpV REF 34.8 4BV AT 13 dB 60,56 dBpy
PERK T 3 m 5 : F = T PERK = - = = ,
LOE foos oo SPERAK D o LOE ! : PEAK A
i P i St St AR R 10 lsoss b R e
d8/ T S S S SN 7 . dB/ s ¥ ¥ OB g ¥ o ohrod
P — — PEAK e e PEAK

o
VA §B VA 5B
ACCRR, ' : : : : 2 + . : ACCRR
802.11g CH3: stub antenna X
. | VERTICAL :3METRES @ . 'HORIZONTAL 3 METRES :
STIFPY ? 31880 Gz STOP 2.29980 GHz STﬁ&‘T 2 318&11 Gkz STOP 2.29988 GHz
RES 3H 1.0 MHz VK 3 MMz SHP 20.8 nsec L 30 1.8 MHz HVBH 3 NHz SNP 20.8 nsec L
89124131 04 APR 2044 12:08:27 02 AFR 2014
A 10:19:22 B2 APR 2614 11:B¢ KKR 2.33000 Gkz @ 10i13122 02 PR 2014 11541 HKR 2.89000 6liz
REF 55.0 dBpY AT 19 dB 45,54 dBpY REF 55.0 dBpV AT 18 dB 44.62 dEpV
PERK PERK

Gk | 0 AVERAGE | | | uw | © ~ AVERAGE

j 802 11g CH3: stubantenna / © 802.11g CH3 stubantenna
. VERTICAL : 3METRES ‘HORIZONTAL 3 METRES:

Vi SB
SC FC
HCORR

START 2.310@0 6Ghz STOP 2.39008 GHz . STRRT 2.310@0 GH:z STOP 2.39R88 GHz
#RES BW 1.8 WHz #UBK 10 Hz SHP 24.8 sec Rl #RES BH 1.0 WHz $UBN 10 Hz SKP 24.8 sec H
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Mode 3 — 802.11n 20MHz operation - Restricted band 2310 to 2390MHz

Channel 1, data rate MCSO0, level setting 9.5dBm

Frequency | p . . | Level dBuvim Limit dBuV/m APk A Avg
MHz Peak Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 68.7 49.3 74.0 54.0 -5.3 -4.7*
2390.0 Horizontal 63.6 43.9 74.0 54.0 -10.4 -10.1

*Results were within the laboratory’s measurement uncertainty.

09:13:30 04 AFR 2014 11150132 02 AFR 2014
& 18115112 02 APR 2814 MKR 2.33080 Gz 4 18:15:12 02 APR 2044 11:3¢ MKR 2.33980 Ghz
REF 94.0 4BpV AT 13 dB 68,73 dByy REF 94.0 4BpV AT 12 de 63,57 dBpy
PERK - : : = PEEK 7 —— T
LOE : : PEAK o LOE ooy o T PEAK: o1 o
AR s e et i e s LS B b bR T et e, s e i
d8/ s ¥ ¥ OB g ¥ o ohrod d8/ TS S O N 7 -
. . — PEAK — e — PEAK

VA SB va 58|
S0 B, i s e R A A e SEREl s s s
ACCRR ACORR S e U S S

802 11n EOMHZ CH1 stub antenna '802.:11n 20MHz CH1 ‘stub antenna:

: VERTiCAL 3METRES g : . ‘HORIZONTAL 3METRES:@
smn 2 31aaa Bkz STOP 2.39000 GHz . STERT 2.31000 Gkz STOP 2.33080 GHz
RES 3H 1.8 MHz #VBK 2 MHz SKP 20.8 msec RL #RES 3N 1.9 MHz §VBK 3 MHz SKP 20.8 msec L

BS:16141 B4 APR 2014 11152141 92 AFR 2014
A 18:13:22 02 APR 2614 KR 2.33000 6Hz 47 18:13:22 B2 APR 2014 11:4: KR 2. 33699 BHz
REF 55.8 1Bpl|' HT 13 dB 49.38 dEpV REF SSI.B dBpV ﬂT 1.3 dB -1 J,'.I
o =t e R o =S et
LIK £ AVERAGE 5 by

e o VERTICAL :3 METRES j : 38 'HORIZONTAL SMETRES :
.................................................................................................. 4
: ACCRR

STRRT 2.31000 6Kz STOP 2.39008 GHz STERT 2.31000 6Hz STOP 2.39A08 GHz
$RES BH 1.0 WH:z VBN 18 Hz SWP 24.8 sec RL BRES EH 1.0 NHz VBN 18 Hz SKP 24.0 zec b
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Channel 3, data rate MCS3, level setting 17dBm
Frequency Polarisation Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak | Average Peak Average | LimitdB | LimitdB
2390.0 Vertical 68.1 51.5 74.0 54.0 -5.9 -2.5*
2390.0 Horizontal 62.5 46.4 74.0 54.0 -11.5 -7.6

*Results were within the laboratory’s measurement uncertainty.

B5:22:60 04 AFR 2014

11:58:32 82 AFR 2014

A 10:15:12 02 APR 2014 18:5¢ MKR 2.33000 GHz A 108:15:12 02 APR 2014 11338 MKR 2.33000 GHz
REF 94.0 dBpV AT 13 dB 68,07 4Byl REF 94.0 dBpV AT 13 dB £2.54 g8yl
PERK v r : . s PERK P 5
LOE PEAK LOE PEAK
13 ................................................................................................. 13 ................................................. ...............................................
dB/ dB/
PEAK PEAK

Vi 5B ] : ' : ; : ] : 5 : ! : : :
LT I e el e e ACCRR
1802:11n 20MHz CH3 :stub antenna: 802 11n20MHz CH3 stub antenna
. VERTICAL :3 METRES : . HORIZONTAL 3METRES
STERT 2.31080 6kz STOP 2,33380 GHz STERT 2.31080 6kz STOP 2,33380 GHz
$RES 3W 1.8 MHz $VBK 3 MHz SKP 20.8 nsec RL $RES 3W 1.8 MHz $VBK 3 MHz SKP 20.8 nsec RL
98122149 B4 AFR 2014 12182133 82 AFR 2014
A 10:13:22 02 APR 2614 18357 MKR 2.33000 GHz A 10:13:22 B2 APR 2614 MKR 2.33000 GHz
REF 5.0 dBpV AT 10 dB 1,52 dByy REF 5.0 dBpV AT 10 dB 45,40 dByv
PERK PERK
LIb AVERAGE LIb AVERAGE
20MHz CH3 : stub ante 802.11n 20MHz CH3: stub antenna
@38 o VERTICAL :3METRES @/ #3 © HORIZONTAL 3METRES
STERT 2.31080 6kz STOP 2,33308 GHz STERT 2.31080 6kz BIE z 29980 GHz
$RES 3W 1.8 MHz $VEBK 10 Hz SKP 24.8 sec RL $RES 3W 1.8 MHz $VEBK 10 Hz SKP 24.8 sec RL
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Mode 1 — 802.11b operation - Restricted band 2483.5 to 2500MHz
Channel 10, data rate 1mbps, level setting 17dBm
Frequency o Level dBuV/m Limit dBpV/m APK A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2484.3 Vertical 53.3 - 74.0 54.0 -20.7 -
2484.2 Horizontal 50.0 - 74.0 54.0 -24.0 -

13134142 82 AFR 2044
A 18:15:12 B2 APR 2814 11:3¢

HKR 2.48428 6Hz

15124124
A4 18:15:12 82 APR 2844 11:3¢

B2 AFR 2014
HER 2.48424 GHz

REF 94.0 dBpV HT 13 dB 53,32 dBpV REF 94.0 dBpY AT 13 dB 50.03 dBpY
PEEK T T T T z = 4 PERK - .
LOE Py v YPEAK: i o LOE PEAK
18 [ i D T T 18 st i
dB/ : : : : : : : : dB/
- - - - - - - - PEAK PEAK
VA $B : : : : : VA SB
SEREl s s s SC FC . :
ACORR : ; I I ACORR : :
802.11b CH10 stub antenna 802 11b CH10 stub antenna :
! VERTICAL 3 METRES : : HORIZONTAL 3 METRES :
sm'r 2 43380 Gkz $T0P 7.50900 6z smrr 2 43350 BKz STOP 2 SA300 GHz
RES 3N 1.0 MHz 1VEK 3 MHz SHP 20.8 msec  Rb 3 1.0 MHz BVEK 3 MHz SHP 20.8 nsec
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Channel 11, data rate 1mbps, level setting 16.5dBm
Frequency | o .. Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak | Average Peak Average | LimitdB | LimitdB
2484.0 Vertical 53.5 - 74.0 54.0 -20.5 -
2484.7 Horizontal 51.0 - 74.0 54.0 -23.0 -

13:39:81 82 AFR 2014
4 10:15:12 82 APR 2844 11:3¢
REF 94.8 dBpV AT 128 dB

PERK
PEAK

Vi SB
sC FCl.,
ACCRR

' VERTICAL '3 METRES '

| 802.11b CH11 stubantenna

STERT 2.43350 Gkz
#RE

5 3W 1.0 MHz #VBK 2 MHz

STOP 2.500808 6Hz
SKP 20.8 mzec

FER 2.48484 GHz
S3.46 dBpY

PEAK

RL

15849152 92 AFR 2014
A 10:15:12 82 APR 2844 11:3¢
REF 34.8 dBpV AT 13 dB

HKR 2.48466 GHz

PERK

S1.81 depy

Vi SB '
8C FCl ...
HCORR

HORIZONTAL 3 METRES

PEAK

STERT 2.43350 Gkz STOP 2.500@8 GHz

#RES BN 1.0 MHz $VEBK 3 MHz
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Mode 2 — 802.119g operation - Restricted band 2483.5 to 2500MHz
Channel 9, data rate 36mbps, level setting 17dBm
Frequency o Level dBuV/m Limit dBuV/m APk A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 64.9 48.3 74.0 54.0 -9.1 -5.7
2483.5 Horizontal 61.4 441 74.0 54.0 -12.6 -9.9

13:29:33 82 AFR 2014
4 10:15:12 82 APR 2844 11:3¢

1505149 02 AFR 2014

HER 2.48420 GHz

A7 18:15:12 B2 APR 2814 11:3¢

HKR 2.48354 GHz

REF 94.8 dBpv AT 13 dB B4.94 dBpY REF 94.8 :IB|_r\f AT 13 dB 61.43 dEpV
PEAK : : : - PEEK ; -
LOE PEAK : LOE PEAK
ia SR . PR . la ................................................ . .........................................
a8/ L Bl dB/
— PEAK PEAK
%W*MNMW»MMM
v sg v sg
TS O O WO, VY, - SO PN T T o TN LWL RN SC FC
" s0211g CHY stub antenna i
VERTICAL 3 METRES HOR_JZONTAL 3 _METRES

STFN 2 433511 kz

RES 3H 1.8 MHz HVBH 3 MHz

13:30:29 82 AFR 2014
& 10:19:22 B2 APR 2844 11:4]

STOP 2 SBJBB BHz
SKP 20.8 mzec =

ST.GPT ? 43350 Gkz

STOP 2.50888 GHz

3N 1.0 MHz #VBR 3 MHz SKP 28.9 nzec k.

15:86:18 82 AFR 2014

MKR 2.43354 GHz
48,30

REF 65.0 dByy AT 10 8 _ Byl REF 65.0.
PERK PERK
- AVERAGE

LIN |

Vi SB
sC FCl.,
ACCRR

802.11g CH9: stub antenna

& 10119122 02 APR 2844 11:4]

HER 2.48350 GHz

déyY AT 18 dB 44,13 dBpv

STFN 2 433511 kz

RES 3H 1.8 MHz #VBH 18 Hz

LIN |

3 AVERAGE

802.11g CHS stub aritenna

STEP 2 SBJBB BHz
SKP 5.08 sec

STFN’ 2 433511 Gkz
3H 1.9 MHz

STEP 2 SBJBB 6Hz

#VBH 18 Hz SHP 5.08 sec E
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Channel 10, data rate 54mbps, level setting 14.5dBm
MH Polarisation LimitdB | Limit dB
z Peak Average Peak Average | -imi imi
2483.5 Vertical 63.2 45.8 74.0 54.0 -10.8 -8.2
2483.5 Horizontal 58.6 42.0 74.0 54.0 -15.4 -12.0
13:49:51 @2 AFR 20814 15:44:27 @2 AFR 2014
4 18:15:12 82 APR 2814 11:3¢ MKR 2.48375 GHz A& 18:15:12 B2 APR 2814 11:3¢ MKR 2.48354 GHz
REF 94.8 dBpv AT 18 dB 63.23 dBpY REF 94.8 :IB|_|V AT 198 dB 58,62 depv
PERK . y . E 3 PERK P B 5 N 5 - 1
LOE PEAK oo LOE T PEAK : ¢ !
18 PR R N OGS R LN 18 e T - el e [
dB/ ¥ dB/ x : £ : : 2 .
PEAK - - om—— PEAK
VA SB VA SB : ; : . .
SC FC S O SO SR SO N S A W MW
M 80211g CH10 stbantenna " aatig GHIO subantenna
. VERTICAL : 3 METRES : HORIZONTAL 3 METRES
STERT 2. 433511 fikz

STOP 2 50808 GHz

STERT 2.43350 Gkz

STOP 2.50808 GHz

$RES 30 1.8 MHz HVEK 3 MHz SNP 20.8 nsec L #RES BW 1.8 MHz $VBH 2 MHz SHP 20.9 msec RL
13120047 02 AFR 20814 16112147 82 AFR 20814
A 18:13:22 B2 APR 2814 11:4: KKR 2.4B3508 GHz A 18:13:22 B2 APR 2814 11:4: FKR 2.4B354 GHz
REF 55.08 dBpV AT 18 dB 45.84 dEpV REF 55.08 dBpV AT 18 dB 42.83 dBpY
PERK PERK
LIK AVERAGE LIN AVERAGE
v o8 - VERTICAL : 3 METRES
" B S s et o 7
START 2.4B350 Gkz STOP 2.58888 GHz : START 2.4B350 Gkz STOP 2.58888 GHz 2
#RES BW 1.8 MHz $UBK 106 Hz SKP 5.88 sec RL #RES BW 1.8 MHz $UBK 106 Hz SKP 5.88 sec RL
This document shall not be reproduced, except in full
. . . . - . . Wy
This report is issued within the scope of A2LA accreditation #2765.02. AW b e,

"/o

LY

\\\\‘\

Accredited for compliance with ISO / IEC 17025.

Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories
2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990

e

S0
)

/"/n|n\“\

ACCREDITED)

TEST LABORATORY

CERT #2765.02



< AUSTEST

FCC Part 15 Test Report
No: 0212CIR_TACHO5 FCC15C
FCC ID: 2AAARTACHO5B

Laboratories Page 47 of 104
Channel 11, data rate 54mbps, level setting 10.5dBm
Frequency L Level dBuV/m Limit dBuV/m APk A Avg
Polarisation L .
MHz Peak Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 64.0 455 74.0 54.0 -10.0 -8.5
2483.5 Horizontal 59.3 415 74.0 54.0 -14.7 -12.5
132114153 @I AFR 2814 15146827 @2 AFR 2014
4 18:15:12 02 APR 2814 11:3¢ FKR 2.48354 GHz A 18:15:12 82 APR 2814 11:3¢ KKR 2.4B358 GHz
REF 94.8 JBuv AT 18 dB 63.96 dBpV REF 94.8 dBpv AT 13 dB 59.32 dBpV
PERK : PERK T :
LOG PEAK LG PEAK
4B [ o B T g S T T g PRk CPetr st ]_a ...................................................................................................
dB/ dB/
PEAK PEAK
Va 5B VA SB.
5C FC SC FC
ACORR ACORR
VE_RTICAL 3 METRES ' HORIZONTAL SMETRES

STFPT ‘2 48350 GRz

aT0P 2 50088 GHz

RES BH 1.8 WHz SKP 28.0 mzec

VBN 3 MHz

13115149 @2 AFR 2014

4 18:19:22 02 APR 2014 11:45 FKR 2.4B350 6Kz
REF 55.0 dBpv AT 12 dB . 35.52 dEpv
PERK ¥ .

LIK AVERAGE

802.11g CH11 stub antenna

i 58 VERTICAL 3 METRES |

L L s s & ol SRR
STFPT 2 43353 GPZ

This report is issued within the scope of A2LA accreditation #2765.02.

aT0P 2 saaaa GHz

RES BH 1.8 WHz SKP 5.00 zec

VBN 18 Hz

START 2.48350 Ghz
£

STOP 2.58808@ GHz
ES BN 1.8 WHz §

#UBK 3 MHz

15:17:24 B2 AFR 2814

A 10:19:22 02 APR 2014 11:4 HKR 2.48350 6Kz

REF SS.0 dbpv AT 12 dF 41,52 dBy
PERK F :
i AVERAGE

802.11g CH11 stub antenna
HORIZONTAL 3 METRES

STFPT 2 43353 Gb-z
EM 1.8 MHz

aT0P 2 saaaa GHz

VBN 18 Hz SKP 5.00 zec
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Mode 3 — 802.11n 20MHz operation - Restricted band 2483.5 to 2500MHz
Channel 9, data rate MCS3, level setting 17dBm
Frequency Level dBpV/m Limit dBpV/m APK A Avg
Polarisation - o
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 62.7 46.1 74.0 54.0 -10.3 -7.9
2483.5 Horizontal 62.9 74.0 54.0 -11.1 -8.2

12

REF
PERK

LOE
18
dB/s

VA §
SCF
ACOR

STHR

159125 82 AFR 2044
A 18:15:12 82 APR 2814 11:3¢

HKR 2.48358 6Hz

94.8 dBpv AT 13 dB B2.72 dEpY

B
' '802/11n 20MHz CHS ' stub antenna’
. VERTICAL :3METRES @
T ? 43350 6Kz STOP 2.50888 GHz
RES BN 1.8 MHz $VBH 3 MHz SKP 20.8 msec

17:100:28 @2 AFR 2814

4 18:19:22 02 APR 2014 11:45 FKR 2.48358 GHz
REF 55.8 JBP" _ AT iR dE . 46.14 dBpV
PERK

LiK AVERAGE

VA SB
SC FC
ACCRR

STERT 2.48350 6Kz
BRES EH 1.0 NHz

This report is issued within the scope of A2LA accreditation #2765.02.

:802;11n 20MHz CHS :stub anténna:

© VERTICAL :3 METRES

STOP 2.5088@ GHz

VBN 18 Hz SKP 5.00 zec

PEAK

14:56:87 @2 AFR 2014
A 10:15:12 82 APR 2844 11:3¢
REF 94.8 dBpV AT 128 dB

HER 2.48362 GHz
62.86 dBpV

PERK . : :
(PEAK - o

Vi SB
SC FCl...
ACCRR

: HORIZONTAL 3 METRES

PEAK

STﬁ&‘T ‘2 433511 kz

SN 1.0 MHz HVBH 3 MHz

15181143 82 AFR 2014
A 10:19:22 02 APR 2614 11:4

STOP 2 50808 BHz
SKP 20.8 mzec =

HKR 2.48350 6Hz

REF 55.8 dBpv HT 13 dB 45.34 dEpV
FERK 7 7 2 p %
Loy AVERAGE

VA SB
SC FC
ACORR

HORIZONTAL 3 METRES

START 2.48350 Gkz STOP 2.5088@ GHz

$RES BH 1.0 WH:z VBN 18 Hz
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Channel 10, data rate MCS6, level setting 14dBm
Frequency | o .. Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 62.6 456 74.0 54.0 -11.4 -8.4
2483.5 Horizontal 58.9 42.0 74.0 54.0 -15.1 -12.0

12:49:43 02 AFR 2014

14:48:05 02 AFR 2014
A4 18:15:12 82 APR 2844 11:3¢

HKR 2.48354 BHz A 18:15:12 82 APR 2844 11:3¢ HER 2.48354 GHz

REF 94.0 dBpv AT 13 dB £2.55 dBpy REF 94.0 dBpv AT 13 dB 58,87 dBpy
PEAK " : : - - PEAK " : - -
LOE - PEAK : : : LOE - PEAK - : : :
d8/ dB/
PEAK PEAK

STERT 2.43350 Gkz

802 11n ZOMHZ CH10 stub antenna
: VERTICAL 3METRES f

STOP 2. SBJGB 6Hz

BRES 3W 1.0 MH:z HVBH 3 MHz SKP 20.8 mzec

HORIZONTAL 3 METRES

802 11n ZOMHz CH‘IO stub antenna

STERT 2.43350 Gkz

BRES 3W 1.0 MH:z HVBH 3 MHz

STOP 2.500808 6Hz ;
SKP 20.8 mzec =

172:50:87 82 AFR 2014
A 18:19:22 B2 APR 2814 11:4:
REF 65.0 dByy AT 10 g8

PERK
LIk

14:48:51 82 AFR 2014

A 10:19:22 B2 APR 2014 11:4:
REF 65.0 dByy AT 10 g8
PERK
LIk

HKR 2.48350 6Hz
) 45,55

MKR 2.43350 BHz
dBpv 41.97

_dBpy

f AVERAGE f AVERAGE

802.11n 20MHz CH10: stub antenna

- VERTICAL '3 METRES

802.11n 20MHz CH10: stub antenna
HORIZONTAL 3 METRES:

STOP 2.50808 6Hz ;
SKP 5.08 sec =

STERT 2.43350 Gkz
BRES 3W 1.0 MH:z

STOP 2.56388 GHz :
SKP 5.88 sec  RL

STERT 2.43350 Gkz

BRES 3W 1.0 MH:z #VBH 18 Hz #VBH 18 Hz
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Page 50 of 104
Channel 11, data rate MCS6, level setting 10dBm
Frequency | o .. Level dBuV/m Limit dBuV/m APk A Avg
MHz Peak | Average Peak Average | LimitdB | LimitdB
2483.5 Vertical 62.9 46.4 74.0 54.0 -11.1 -7.6
2483.5 Horizontal 60.1 43.1 74.0 54.0 -13.9 -10.9

12142130 82 AFR 2014

A 18:i15:12 02 APR 2e44 11338 MKR 2.48362 BHz

REF 94.0 dBpY AT 19 d8 £2.88 dBY
PERK . — —
LOE PEAK
1a ............................................. : ........................................
dB/
PEAK

Vi SB
SC FC
ACORR

© VERTICAL '3 METRES

STERT 2.43350 Ghz STOP 2.56380 GHz
SRES 3W 1.0 MHz SKP 20.0 nsec R

$VBK 3 NHz

12:43:30 02 AFR 2814

A 10:19:22 02 APR 2014 11:4 HKR 2.48350 6Kz
46.4

REF 55.0 dBpV AT 12 g8 B.40 dEpY
PERK P %
LiK AVERAGE

VA SB
SC FC
ACCRR

14143156 82 AFR 2014

A 18i15i12 02 APR 2e44 11338 MKR 2.48350 GHz

REF 94,0 dBpY AT 13 08 60,14 B
PERK : .
L0 2 @ b cPEMR G 2
1a ......... : ................. : ................. : ........ P : ........ : ........ :... s
a8/ T
— — |
o S
A oeenlliy
U S8 : AR
SC FU... T s B
802.11n 20MHz CH11: stub antenna
'HORIZONTAL 3 METRES:

STOP 2.56886 GHz
SKP 20.8 nsec

STERT 2.43350 Gz

§RES BN 1.9 MHz $VBK 3 NHz

14144145 02 APR 2014
4 10:19:22 02 APR 2044 1134
REF §5.8 dBpV AT 18 d

3h: ! R
LK AVERAGE

FKR 2.48350 GHz
. 43.07 dEpy

802.11n 20MHz CH11: stub antenna

VA SB
SC FC
ACCRR

STOP 2.56080 GHz :
SHP 5.08 sec FRL

START 2.48350 6Kz

STERT 2.48
$RES BH 1.9 MHz

VBN 18 Hz #RES B

350 6Kz
H 1.9 HHz

VBN 18 Hz
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10.4.4 Radiated Disturbances: 150kHz to 30MHz at 3m distance

No significant difference in emission levels were noted between the TACHO5A, TACHO5B
and TACHO5C models. Emission levels were not affected by the type of antenna used.
Final measurements were made on the TACHOS5A unit with MA600 combination antenna
fitted.

All intentional radiation was greater than 20dB below the limits specified in section 15.209.
Measurement made across all transmitter modes, in accordance with the supplied channel
plan. Final measurement was made with the EUT operating in 802.11b mode, channel 6,
data rate 1mbps, level setting 17dBm.

AUSTEST LABDRATCRIES 22 Moy 214 12:32:49 . AUSTEST LABORATORIES 22 Moy ZEI4 12:93:24
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e FCC PART I5C 15,289 3 FETERS FCC PRRT 150 15209 3 PETERS
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conIAL 1=aHBIENTS COFLANAR |=WBTENTS
B Ba r
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A e WLLUTER ] |58 T U A L L
1 » - " 18 .
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10.4.5 Radiated Disturbances: 30MHz to 1000MHz at 3m distance

No significant difference in emission levels were noted between the TACHO5A, TACHO5B
and TACHO5C models. No significant intentional radiation levels were detected with use of
the MAB00 and MA206 combination antennas. Radiation levels were detected when the
WiFi stub antenna was used.

Therefore final measurement was made on the TACHOS5A model with WiFi stub antenna
fitted. Low, middle and high channels were assessed using the supplied channel plan.

Mode 1 — 802.11b operation
The highest measured quasi-peak level was 12.0dB below the 15.209 limit at 803.0MHz,
when using channel 1.

Frequency Polarisation Quasi-Peak Limit .Be!ow
MHz MV/im  dBpV/m MV/im  dBpV/im Limit dB
803.0 (Ch1) Horizontal 50 34.0 200 46.0 12.0
819.9 (Ch11) Horizontal 35 31.0 200 46.0 15.0
810.2 (Ch6) Horizontal 34 30.7 200 46.0 15.3
803.2 (Ch1) Vertical 26 28.3 200 46.0 17.7
811.7 (Ch6) Vertical 23 271 200 46.0 18.9
% g .
TRE I —it— A
o AR | O 1% | S mEa " wb |

2 i | o 25 188 ]
FREDUENCY CMHzl FRECUENCY [HHz1
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Mode 2 — 802.11g operation
The highest measured quasi-peak level was 12.7dB below the 15.209 limit at 807.0MHz,
when using channel 6.

Frequency Polarisation Quasi-Peak Limit Below
MHz uV/m dBuV/m | pVim dBuV/m | LimitdB
807.0 (Ch6) Horizontal 46 33.3 200 46.0 12.7
801.6 (Ch1) Horizontal 30 29.4 200 46.0 16.6
816.0 (Ch11) Horizontal 24 27.7 200 46.0 18.3
o SN ) wa T P b SESGINELL L ey g ST RO
RO e, mapm | B o |
& BRI (B iETS - | e .
et &
L2 CES B N sl
A | | 1 'l | | MFL. | ! I W |
" A e AN AA e ) L o LA bl o
w1l il T A
' |

Mode 3 — 802.11n 20MHz operation
The highest measured quasi-peak level was 12.6dB below the 15.209 limit at 807.9MHz,
when using channel 6.

Frequency Polarisation Quasi-Peak Limit Below
MHz pV/im  dBuV/m | pVim  dBuV/m | LimitdB
807.9 (Ch6) Horizontal 47 33.4 200 46.0 12.6
801.5 (Ch1) Horizontal 43 32.7 200 46.0 13.3
816.3 (Ch11) Horizontal 28 28.8 200 46.0 17.2
811.4 (Ch6) Vertical 21 26.5 200 46.0 19.5
hp L BNTGSION LEVELT e P ouer g o o PP o BSONIARL ) eew austii o 7
- | m RS B P = : [ CHAsS B P
{ ; ) b L - | (0
o AR A L et T WA W-,NM A
W (- ”“(’f“""\ i ,F W v

FRECUENCY [HHz] FREQUENCY [MHz]
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10.4.6 Radiated Disturbances: 1000MHz to 18000MHz at 3m distance

15.209 limit: 500uV/m using average detection. Peak limit set to 20dB above the average
limit.
Measurements were performed on the TACHOS5A unit only. The TACHO5B and TACHOS5C

units use the same WiFi module, PCB and enclosure.

No significant intentional radiation levels were detected with use of the MA600 and MA206
combination antennas. Radiation levels were detected when the WiFi stub antenna was
used.

Therefore final measurement was made on the TACHOS5A model with WiFi stub antenna
fitted. Low, middle and high channels were assessed using the supplied channel plan.

Mode 1 — 802.11b operation
Highest measured intentional radiation as follows:

Fre,?nl;lency Polarisation Level dBuV/m Limit dBuV/m APk A Avg

z Peak Average Peak Average | LimitdB | LimitdB
42%7?146;) Vertical 471 - 74.0 54.0 -26.9 -
428C2h331)7 Vertical 46.5 - 74.0 54.0 -27.5 -
?é’f];"g Vertical 454 . 74.0 54.0 28.6

No significant radiation found in horizontal polarisation.

89131155 04 AFR 2014

A 18:15:12 82 APR 2814 11:3¢ HER 4.8748 GHz

REF 85.8 dBpv #AT B dB 46.76 dEpY
PEFK y B B 5 .

LE o1 L PEAK: b

Lu ........ T T P T Siistaissesiiitssssstinnibisensibicedis satasisees ihtimsise F‘I'AK

Vi SB :
SC FCI.....
ACORR :

. VERTICAL :3 METRES

STERT 4.8208 GHz STOP 5,008 GHz
$RES BN 1.0 MHz $UBN 1 HHz SHP 20.8 msec  FRL

This document shall not be reproduced, except in full

This report is issued within the scope of A2LA accreditation #2765.02.

v,
N

Y

I

\\\‘\upuf,?’
SN
2 | \

Accredited for compliance with ISO / IEC 17025. X [ACCREDITED)
Approval Specialists Pty Ltd (ACN: 094 656 354) Trading as Austest Laboratories //_//:\\-_{\\\* TEST LABORATORY

2/9 Packard Avenue, Castle Hill NSW 2154 Australia Ph: +612 9680 9990 “Ornfi) CERT #2765.02

:

a



FCC Part 15 Test Report

(37 A USTE ST No: 0212CIR_TACHO5_FCC15C

‘ FCC ID: 2AAARTACHO5B
Laboratories Page 55 of 104

Mode 2 - 802.11g operation
No significant emission levels observed.
All intentional radiation was greater than 20dB below the limits specified in section 15.209.

Mode 3 — 802.11n 20MHz operation
No significant emission levels observed.
All intentional radiation was greater than 20dB below the limits specified in section 15.209.

10.4.7 Radiated Disturbances: 18000MHz to 25000MHz

Preliminary measurements indicated no significant radiation between 18000MHz and
25000MHz. All models assessed with all antennas.
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11 FCC Part 15C, Section 15.247 — OPERATION WITHIN THE BANDS
902-928MHz, 2400-2483.5MHz, AND 5725-5850MHz

11.1 6dB Bandwidth - Section 15.247(a)(2)

Test Date: 23 May 2014 Temperature: 26°C
Test Officer: Richard Turner Humidity: 67%
Test Location: Austest Laboratories (NSW)

11.1.1 EUT Operating Mode

~0oo0 oo

Measurements were made on the TACHO5A model.

DC supply voltage — 13.8VDC.

Mode 1 — 802.11b operation.

Mode 2 - 802.11g operation.

Mode 3 — 802.11n 20MHz operation.

Channels, data rate and level settings adjusted in accordance with the supplied channel
plan.

11.1.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02section 8.1.
b. Connect the EUT antenna port directly to a spectrum analyser via a low loss RF cable,
and attenuator (as necessary).
c. Setthe spectrum analyser RBW to 100kHz RBW, and the VBW to 300kHz.
d. Mark the peak frequency level and note the -6dB (lower and upper) frequencies.
e. Repeat the above for the low, middle and high channels across all transmit modes.
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11.1.3 Test Results

Mode 1 — 802.11b operation

Channel 6dB Bandwidth 6dB BW Limit Result
(MHz) (kHz)
CHA1 10.20 >500 COMPLIES
CH®6 10.20 >500 COMPLIES
CH11 10.20 >500 COMPLIES
11114120 23 MAY 2044 11124124 23 MAY 2044
KKR & 18.20 MKz w MKR & 18,26 MKz
REF 16.8 dBm AT 33 dB .53 dB REF 16.8 dBm AT 33 dB .55 dB
PERK —_— PERK —
LG . LG
18 18
dB/ dB/
oL oL
-2 1.4
dBe dBs
Uk B Uk B
SC FC SC FC
ACORR ACORR
CEWTER 2.41208 EHz SPAN 26.80 NHz CEWTER 2.43708 GHz SPAN 26.80 NHz
§RES BN L1989 kHz §UBK 308 kHz SKP 28.0 msec = §RES BN L1989 kHz §UBK 308 kHz SKP 28.0 msec

11:04:52 23 MRY 2014
FKR & 18.20 MKz
REF 16.8 dBm AT 38 dB -.51 dB

PERK

CENTER 2.46208 GHz SPAN 26.88 NHz
#RES EH LB@ kHz #VENW 300 kHz SHP 28.0 mzec
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Mode 2 — 802.11g operation
Channel 6dB Bandwidth 6dB BW Limit Result
(MHz) (kHz)
CH1 16.31 >500 COMPLIES
CH®6 16.38 >500 COMPLIES
CH11 16.38 >500 COMPLIES

16:41:07 23 MAY 2014

REF 18.9 dbm AT 28 dE

FKR & 18.31 MKz
66 dB

PERK

Mwwﬁmmmm T

\

CERTER 2.41211 EHz

SPAN 25.88 HHz

$RES 2W 100 kHz $UBN 300 kHz SHP 20.0 msec RL

16:54:59 23 MAY 2014

HKR & 15.38 MKz
.39 dB

REF 108.08 dBm AT 28 dB
PERK . . . .

© 802.11g CH1M :

CENTER 2.46208 EHz

SPAN 25.98 NHz

#RES EH L10@ kHz VBN 300 kHz SWF 28.0 mzec

16:49:40 23 MRY 2014

REF 16.9 dBm AT 38 dE

FKR & 15.3% MHz
J14 dB

PERK

S Ry SR S < i P

CERTER 2.43708 EHz

$RES 2W 100 kHz $UBN 300 kHz
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Mode 3 — 802.11n 20MHz operation
Channel 6dB Bandwidth 6dB BW Limit Result
(MHz) (kHz)
CH1 17.56 >500 COMPLIES
CHe6 17.38 >500 COMPLIES
CH11 17.63 >500 COMPLIES

11136137 23 MAY 2014
A 11:33:144 23 HAY 2614
REF 19,0 dBm

AT 28 dB

KKR & 17.56 MHz
PLER

PERK

CENTER 2.41208 GHz
#RES EH L10@ kHz

11832164 23 MRY 2014

SPAN 25.98 NHz

VBN 300 kHz SWF 28.0 mzec RL

KKR & 17.63 HHz
A1 B

REF 12.9 dBm
PERK .

AT 28 dB

| 802.11n 20MHz * CH11

CENTER 2.46208 GHz
#RES EH L10@ kHz
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SPAN 25.98 NHz

VBN 300 kHz SWF 28.0 mzec

11824137 23 MAY 2014

KKR & 17.38 HHz
REF 16.8 dBm 19 dB
PERK

AT 38 dE

SPAN 25.88 HHz

CENTER 2.43700 GHz
SKP 20.0 msec  Rb

$RES 2W 100 kHz $UBN 300 kHz
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11.2 Peak Conducted Output Power — Section 15.247(b)

Test Date: 29 Aug 2014 Temperature: 19°C
Test Officer: Richard Turner Humidity: 58%
Test Location: Austest Laboratories (NSW)

11.2.1 EUT Operating Mode

Measurements were made on the TACHO5A model.

DC supply voltage — 13.8VDC.

Mode 1 — 802.11b operation.

Mode 2 - 802.11g operation.

Mode 3 — 802.11n 20MHz operation.

Channels, data rate and level settings adjusted in accordance with the supplied channel
plan.

~ooo0oTow

11.2.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02 section 9.1.2.

b. Connect the EUT antenna port directly to a wideband peak power sensor via an

attenuator. The U2021XA power sensor is USB powered and connected to a PC using

the Agilent N1918A power analysis manager software.

Apply amplitude correction to account for attenuator loss.

Set the power sensor to measure peak power and VBW to high (30MHz).

Record the maximum reading.

Repeat the above for the low, middle and high channels and across all transmit modes.

=0 Qo

11.2.3 Directional antenna gain

The gain of the WiFi antenna housed in the supplied MA600 combination antenna was
specified as 2.1dBi.

The gain of the WiFi antenna housed in the supplied MA206 combination antenna was
specified as 3.4dBi.

The gain of the WiFi antenna housed in the supplied MA206 combination antenna was
specified as -0.9dBi.

Section 15.247 (b) (4) indicates that the specified limit of 1W for conducted output power is
based on the use of an antenna with a directional gain not exceeding 6dBi.
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11.2.4 Test Results

Mode 1 — 802.11b operation

Channel Output Power Limit Below Limit
dBm mW dBm w dB
CH1 19.2 83 30.0 1.0 10.8
CHe6 19.1 81 30.0 1.0 10.9
CH11 18.3 68 30.0 1.0 11.7

802.11b CHA1 802.11b CH6
Instrument : U2021XA (MY54260005)

Measurement : 1

-
Instrument : U2021XA (MY54260005)

Measurement : 1

Channel A Peak 2412MHz Channel A Peak 2437MHz
OFS

OFS
18.96 Max: 19. 21 ; 18.86 Max: 19.07

19.20dBm 19 .07 dBm

802.11b CH11

Instrument : U2021XA (MY54260005)
Measurement : 1

Channel A Peak 2462MHz
OFS

18.14 Max: 7 it Pt i)

18 .29 dBm
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Mode 2 — 802.11g operation
Channel Output Power Limit Below Limit
dBm mW dBm w dB
CH1 20.0 100 30.0 1.0 10.0
CH6 23.6 229 30.0 1.0 6.4
CH11 19.5 89 30.0 1.0 10.5

802.11g CH1 =
Instrument : U2021XA (MY54260005)
Measurement : 1
Channel A
OFS
Min : 18.63 Max :

Peak 2412MHz

20 .01

20 .01dBm

802.11g CH®6 o
Instrument : U2021XA (MY54260005)
Measurement : 1
Channel A

OFS
Min : 22 .55 Max: 20055

23 .55dBm

Peak 2437MHz

802.11g CH1M1 .

Instrument : U2021XA (MY54260005)
Measurement : 1
Channel A

OFs
Min : 17.34 Max: 19.46

19 .46 dBm

Peak 2462MHz
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Mode 3 — 802.11n 20MHz operation
Channel Output Power Limit Below Limit
dBm mW dBm w dB
CH1 18.8 76 30.0 1.0 11.2
CH6 235 209 30.0 1.0 6.5
CH11 19.0 79 30.0 1.0 11.0

802.11n 20MHz CH1

Instrument : U2021XA (MY54260005)
Measurement : 1

Channel A Peak 2412MHz
OFs
18.17 Max: 18.78

18 . 78 dBm

802.11n 20MHz CH6 &
Instrument : U2021XA (MY54260005)
Measurement : 1
Channel A Peak 2437MHz
OFS
Min : 22 .44 Max: 23.54

23 .54 dBm
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802.11n 20MHz CH11 4
Instrument : U2021XA (MY54260005)

Measurement : 1
Channel A Peak 2462MHz

OFS

i || ety o 2 Max : 18 .95

18 . 95 dBm
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11.2.5 Transmit Power — Supply Voltage Variation

The EUT is powered from a DC supply provided by a vehicle’s battery. The client specified a
voltage range 12-30VDC.

Section15.31 (e) requires transmitted power at the fundamental to be measured with the
supply voltage varied between 85% and 115% of the nominal voltage range.

No change in transmit power at the fundamental was observed when the DC supply voltage
was varied.
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11.3 Out of band emissions — Section 15.247(d)

Test Date: 23 May 2014 Temperature: 22°C
Test Officer: Richard Turner Humidity: 62%
Test Location: Austest Laboratories (NSW)

11.3.1 EUT Operating Mode

~0 o0 ToD

Measurements were made on the TACHO5A model.

DC supply voltage — 13.8VDC.

Mode 1 — 802.11b operation.

Mode 2 - 802.11g operation.

Mode 3 — 802.11n 20MHz operation.

Channels, data rate and level settings adjusted in accordance with the supplied channel
plan.

11.3.2 Test Method

This report is issued within the scope of AZLA accreditation #2765.02. S, @

Accredited for compliance with ISO / IEC 17025.
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Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02 section 11
Connect the EUT antenna port directly to a spectrum analyser via a low loss RF cable,
and attenuator (as necessary).
Set the spectrum analyser RBW to 100kHz, and the VBW to 100kHz or more.
Select the channel that recorded the highest spectral density level (section 11.4)
Record the highest in band level.
Sweep through the frequency range to locate the highest out of band emissions.
Ensure that any out of band emissions are greater than 20dB below the recorded in
band level.
Ensure that any emissions that fall within the restricted bands specified in section 15.205
also meet the radiated emission limits specified in section 15.209.

Repeat the above for the low, middle and high channel and across all transmit
modes.
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11.3.3 Test Results

Mode 1 — 802.11b operation

Frequency range: 150kHz to 25000MHz.
Highest in-band level at 2411.0MHz, 4.7dBm (CH1).
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15 Test Report

No: 0212CIR_TACHO5_FCC15C
FCC ID: 2AAARTACHOSB

Page 68 of 104

Measurement of peak conducted output power was used to determine compliance with

section 15.247 (b) (3). Therefore the out of band emission limit is 20dB below the in-band
level, -15.3dBm.

Highest measured out of band emission level was at 2397.4MHz which was 35.0dB below
the highest in band level.

Frequency Peak Level | IN-Band Peak | OutofBand | g\ ;mit
Channel Level Limit
(MHz) (dBm) (dBm) (dBm) (dB)
2397.4 1 -30.3 4.7 -15.3 15.0

16:83:43 23 HAY 20814

A7 11:33:144 25 NAY 2014 14:4F
REF 15.8 dBm #T 32 dB
PERK r N " T

HER 2.4142 BHz
4.48 dEm

-20dE fc

STOP 2.5808 GHz
SHP 33.0 msec

START 2.3380 GHz

#RES BH 180 kHz $UBK 308 kHz

In-band
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16:98:89 23 MAY 2014

A7 11:33:44 25 MAY 2014 14:4F HER 2.3974 BHz A7 11:33:44 25 NAY 2014 14:4F HER 2.4835 BHz
REF 15.9 dBm AT 32 dB -38.26 dEm REF 15.9 dBm AT 32 dB -44.,17 dEm
PERK T . T T PERK T . . y
Lo Lo
18 18
dB/ dB/s
oL -20dBfc DL - -204dB fc
-1€.3 -1€.3 . l
dBw dBw
VA 5B VA 5B :
SC FC SC FC :
ACORR . ACORR
802.11b 802.11b
STRRT 2.398@ GHz STOP 2.5808 GHz STRRT 2.398@ GHz STOP 2.5808 GHz
#RES BH 100 kHz $UBH 308 kHz SHP 33.0 msec RL #RES BH 100 kHz $UBH 308 kHz SHP 33.0 msec RL
Band-edges
1€:14:46 23 MAY 2014 1€:28:49 23 MAY 2014
A7 11:33:44 23 HAY ZEL4 14146 HKR _2.99 MHz A7 11:33:44 23 HAY ZEL4 14146 MKR 478.6 MHz
REF 2.8 dBm AT 29 dE -51.68 dEm REF 2.8 dBm AT 29 dE -§8.5L dEn
PERK T . B PERK B
LOE LOE
- -20dB fc
_ 1802:11b o o ‘8021160 -
STRRT 158 kHz ETOP 398.88 MHz STRRT 20.9 MHz STOP 1.8288 GHr
#RES BW 1900 kHz $UBH 308 kHz SHP 20.0 msec RL #RES BW 1900 kHz $UBH 308 kHz SHP 291 msec RL
150kHz to 30MHz 30MHz to 1000MHz
16136122 23 MRY 2014 16138183 23 MAY 2014
A 11:33:44 23 MAY 2614 14:4¢ HER 1.889 BHz A 11:33:44 23 MAY 2614 14:4¢ HER 3.521 BHz
REF 2.8 d3m AT 29 dB -55.05 dEnm REF 2.8 d3m AT 29 dB -53.50 dEnm
PERK T - y T PERK T - . y .
LOE LOE
18 18
a8/ 2008t % 2048 fc
L 8021b. L 80211b.
STERT 1.838 GHz STOP 2,921 GHz STERT 2.879 GHz STOP 4,588 GHz
#RES 2H 100 kHz #VBK 300 kHz SHP 576 wsec RL #RES 2H 100 kHz #VBK 300 kHz SHP 546 wsec RL

1000MHz to 2900MHz
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16142153 23 HeY 2814

16145102 23 HeY 2814

A 11133144 23 MAT 2044 14146 MKR 7.044 Kz A 11133144 23 MAT 2044 14146 MKR 13,700 Kz
REF 2.9 d3n #T 29 8 -43.22 dEn REF 2.9 d3n #T 29 8 -42.38 dEn
PERK - —_— — PERK - — -
LOE LOE
A OO S SRS S S A AR R
a8/ 20aefc 9% -20d8B fc
o 802i11b: 1 o 802i11b: 1
STHRT 4,598 Gz ST0F 18.308 Bz START 10,900 GHz ST0F 12.308 Gz
SRES 3H 100 kHz SVBK 300 kiz SKP 1.65 sec  RL SRES 3H 100 kHz SVBK 300 kiz SKP 2.48 sec  RL

This report is issued within the scope of A2LA accreditation #2765.02.

4500MHz to 10000MHz

16147843 23 HeY 2814

A 11:33144
REF 2.8 dim

23 HAY 2814 14:48
AT 28 dB

10000MHz to 18000MHz

HKR 21.238 GHz
-35.83 dEn

PERK

-20dE fc

1802.11b"

START 18.28@ GHz
#RES 2H 100 kHz

#VEH 308 kHz

STOP 25,8080 GHz
SHP 2.18 sec .

18000MHz to 25000MHz
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Mode 2 — 802.11g operation

Frequency range: 150kHz to 25000MHz.
Highest in-band level at 2442.9MHz, 4.2dBm (CH6).

Measurement of peak conducted output power was used to determine compliance with

section 15.247 (b) (3). Therefore the out of band emission limit is 20dB below the in-band
level, -15.8dBm.

Highest measured out of band emission level was at 2400.0MHz which was 37.5dB below
the highest in band level.

Frequency Peak Level | IN-Band Peak | OutofBand | g, ;¢
Channel Level Limit
(MHz) (dBm) (dBm) (dBm) (dB)
2400.0 1 -33.3 4.2 -15.8 17.5

15:04:43 23 MAY 2014

A7 11:33:44 23 HAY ZEL4 1446 HER 2.4398 6Kz
REF 15.9 dBm

FERK T

AT 32 dE 3.7 dEm

-20dB fc

STOP 2.5088 GHr
SHP 23.0 msec RL

STRRT 2.330@ GHz
L L

ES BN 189 kHz $UBK 300 kHz

In-band
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A7 11:33:44 23 HAY 2014 14:4F HER 2.3999 GHz A7 11:33:44 23 HAY 2014 14:4F HER 2.4335 GHz
REF 15.9 dBm AT 32 dB =33.3L dEm REF 15.9 dBm AT 3B dB -41.2L dEm
FERK N B B T By FERK N B B y
- 2008 fc -20d8B fc
L :802,11g: L L :802:11g: Lo
STRRT 2.39088 GHz STOP 2.5R08 GHz STRRT 2.39088 GHz STOP 2.5R08 GHz
#RES BM 100 kHz BUBK 200 kHz SKP 23.0 msec RL #RES BM 100 kHz BUBK 200 kHz SKP 23.0 msec RL
Band-edges
15119149 23 MAY 2014 15123142 23 MAY 2014
A7 11:33:44 23 HAY 2814 14:4F MKR 25.52 MHz 11:33:44 23 HAY 2014 14:4€ MKR 8B8.4 MHz
REF 2.8 dEm AT 22 dB -68.68 dEm REF 2.8 dEm AT 22 dB =58.2L dEm
FERK n . n " FERK n . n . .
-20dB fc -20dB fc
SC FC :
ACORR vty
: '802:11g’ P ; 1802:11g: P
STRRT 158 kHz STOP 38.88 MHz . STRRT 38.2 MHz STOP 1.8388 GHz .
#RES BN 1989 kHz #UBK 300 kHz SKP 20.0 msec RL #RES BN 1989 kHz $UBK 300 kHz SKP 291 msec RL
150kHz to 30MHz 30MHz to 1000MHz
15133109 23 MAY 2014 15237135 23 MAY 2014
11:33:44 23 HAY 2014 14:4€ MKR 2.788 GHz 11:33:44 23 HAY 2014 14:4€ MKR 4.291 GHz
REF 2.8 dEm AT 22 dB =55.28 dEm REF 2.8 dEm AT 22 dB =53.53 dEm
PERK - - - f— PERK - - - - -
LOE LOE
19 19
dBs dBs
......................................... — -20dB fc — -20dB fc
oL | YR S
-1£.8 -1£.8
aBe | aBe |
L 802.11g. ; L 1802:11g’ P
STRRT 1.888 GHz STOP 2.921 GHz . STRRT 2.879 GHz STOP 4.588 GHz .
#RES BN 1989 kHz #UBK 300 kHz SHP B7E msec RL #RES BW 100 kHz $UBK 300 kHz SHP B4E msec RL

1000MHz to 2900MHz

2600MHz to 4500MHz
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1S:41:46 23 HAY 2014 1S:44:39 23 HAY 2014
A 11:33:144 23 MAY 2814 14146 MKR 7.258 BHz A 11:33:144 23 MAY 2814 14146 MER 14,880 &Hz
REF 2.8 d3m AT 23 dB -47.60 dEm REF 2.8 d3m AT 23 dB -42.1% dEm
PERK N N N N N N B B N PERK N N N N N B B n
LOE : : : : LOE
15 R R : g 15
d8/ Coon s 4B/
- : . - .20dBfc -20d8 fe
oL
-1E.8
dBe
: VA SB :
SC FC i
: ACORR .
: : : :802.11g: : : : : :802,11g: :
STERT 4.538 GHz STOP 10,388 GHz STERT 18.2388 GHz STOP 1£.3088 GHz
$RES 3M 180 kH:z #VBK 388 kHz SHP 1.65 sec RL $RES 3M 180 kH:z #VBK 388 kHz SHP 2,48 sec L
4500MHz to 10000MHz 10000MHz to 18000MHz
1S:46:36 23 HAY 2014
A 11:33:144 23 MAY 2814 14146 MKR 21.580 GHz

REF 2.8 dim AT 29 dB =35.82 dEn
PERK B - . - . . .

—| -20dB fe

STERT 18.208 GHz STOF 25.200 GHz
$RES 2H 100 kHz SUBK 300 kdz SHP 2.18 sec L
18000MHz to 25000MHz
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Mode 3 — 802.11n 20MHz operation

Frequency range: 150kHz to 25000MHz

Highest in-band level at 2442.0MHz, 4.5dBm (CH6)

Measurement of peak conducted output power was used to determine compliance with
section 15.247 (b) (3). Therefore the out of band emission limit is 20dB below the in-band
level, -15.5dBm

Highest measured out of band emission level was at 2400.0MHz which was 16.2dB below
the highest in band level.

Frequency Peak Level | IN-Band Peak | OutofBand | g\ ;mit
Channel Level Limit
(MHz) (dBm) (dBm) (dBm) (dB)
2400.0 1 -31.7 4.5 -15.5 16.2

17:92:43 23 MAY 2014

A7 11:33:44 23 HAY 2814 14146
REF 15.9 dBm AT 38 dB
PERK

HER 2.4425 BHz
4.46 dEm

-20dE fc

802.11n 20MHz :

START 2.3380 GHz

STOP 2.5808 GHz
#RES BMW 1989 kHz

$UBK 308 kHz SKP 33.0 msec RL

In-band
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17:04:148 23 MAY 2014 17:06:143 23 MAY 2014
A 111533344 23 HAY ZEL14 1d:4f HEKR 2.3999 BHz 11:33:44 23 HAY 2014 14:4€ HER 2.483E6 BHz
REF 15.9 dBm AT 38 dE -31.68 dEm REF 15.9 dBm AT 3B 4B =-43.87 dEm
FERK B . FERK B . T
LOG
i9
dB/
oL -20dB fc -20dB fe
-1€.6
dBe
VA SB :
&C FC .
ACORR :
: 1 802.11n 20MHz = : 1 802.11n 20MHz: |
STRRT 2.390@ GHz STOP 2.5R0@ GHz STRRT 2.390@ GHz STOP 2.5R0@ GHz
#RES BW 1900 kHz $VEN 300 kHz SKP 33.9 msec RL #RES BW 1900 kHz $VEN 300 kHz SKP 33.9 msec RL
Band-edges
17:45:35 23 MAY 2014 1747138 23 MeY 2014
A7 11:33:44 23 MAY 2614 14146 HER 2.99 MHz A7 11:33:144 23 MAY 2614 14146 MKR 122.2 MHz
REF 2.8 dEm #T 23 4B =52.14 dEm REF 2.8 dEm AT 23 dE =53.45 dEn
PERK B B N N PERK B B T N
LOE LOE
-20dB fc
_ 1802.11n20MHz : _ 180211 20MHz ©
START 158 kHz STOP 30.08 HHz START 28.2 MHz STOP 1.0808 GHz
#RES EM 1088 kHz $UBK 308 kHz SKP 28.0 msec RL #RES EN 180 kHz $UBK 300 kHz SKP 291 msec RL
150kHz to 30MHz 30MHz to 1000MHz
17:27:41 23 MAY 2014 17:35:52 23 MAY 2014
A7 11:33144 23 MAY 2614 14146 MKR 1.18% BHz A 11:33:44 23 MAY 2014 14:4€ MKR 2.852 BHz
REF 2.8 dEm AT 23 dE =-55.39 dEm REF 2.8 dEn #T 22 dB =53.8% dEn
PERAK ; - - —— - PERK ; - -
LOG : -n] : LOG
e M rEAl .
dB. . . des
' - — -20dB fo | -20dB fc
oL
-1E.5
dBw
VA SB
SC FC
ACORR
©802.11r 20MHz - _ ©o0 0 180211n20MHz:
START 1.888 GH:z STOP 2.921 GHz STERT 2.679 GHz STOP 4.508 GHz
#RES BH 180 kHz $UBK 300 kHz SKP S7E msec RL #RES BM 180 kHz $UBK 308 kHz SKP 546 msec RL
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17141881 23 HeY 2814 17:43:48 23 HAY 2014
A 11:33:44 23 MAY 2614 14:4¢ HKR 5.823 BHz A 11:33:44 23 MAY 2614 14146 MER 18.760 GHz
REF 2.8 d3m AT 28 dB =53.79 dEm REF 2.8 d3m AT 28 dB -43.53 dEm
PERK ” : : : : N B : PERK ” : : : N N
LOE
18 -
28/ 2048 fc {2008 e
e ébﬁ_.ﬂnf éoMHzi ; . .........
STRRT 4.538 6Hz STOP 18.388 GHz STRRT 18.388 GHz STOP 18.888 GHz
ERES BH 180 kHz #VEH 2008 kHz SHP 1.65 sec RL ERES BH 180 kHz #VEH 2008 kHz SHP 2.48 sec RL
4500MHz to 10000MHz 10000MHz to 18000MHz
17:44:53 23 MeY 2014
A 11:33:144 23 MAY 2014 14146 HER 18.BE5 GHz
REF 2.8 dEn HT 23 dB -41.58 dEm
PERK r P . T "
LOE
18
28/ -20dB fc
oL
=1%.6
dBe
VA SB
SC FC
ACORR
..... . § 802_11n_56|\.}1Hz e
STRRT 18.388 GHz STOP 25.388 GHz
#RES BH 180 kHz $UBK 308 kHz SHP 2.18 sec RL
18000MHz to 25000MHz
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11.4 Peak Power Spectral Density — Section 15.247(e)

Test Date: 23 May 2014 Temperature: 26°C
Test Officer: Richard Turner Humidity: 67%
Test Location: Austest Laboratories (NSW)

11.4.1 EUT Operating Mode

a. Measurements were made on the TACHOS5A model.

b. DC supply voltage — 13.8VDC.

c. Mode 1 -802.11b operation.

d. Mode 2 -802.11g operation.

e. Mode 3 - 802.11n 20MHz operation.

f.  Channels, data rate and level settings adjusted in accordance with the supplied channel
plan.

11.4.2 Test Method

a. Measurements are performed in accordance with ANSI C63.10-2009 and KDB 558074
D01 DTS Meas Guidance v03r02 section 10.2

b. Connect the EUT antenna port directly to a spectrum analyser via a low loss RF cable,

and attenuator (as necessary).

Set the spectrum analyser RBW to 3kHz, VBW to 10kHz, span 1.5 x 6dB bandwidth.

Record the maximum reading.

e. Repeat the above for the low, middle and high channel and across all transmit modes. .

oo
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11.4.3 Test Results

Mode 1 — 802.11b operation

FCC Part 15 Test Report

No: 0212CIR_TACHO5_FCC15C
FCC ID: 2AAARTACHO5B

Page 78 of 104

Channel Frequency E:\%T;Bfgi:z Powel\-rinE:?tnsity Below Limit
(MHz) (dBm) (dBm) (dB)
CH1 2413.8 9.3 8.0 17.3
CH6 2437.9 -9.2 8.0 17.2
CH13 2461.2 -9.6 8.0 17.6

13110124 23 NAY 2044
A 11:33:44 23 WAY 2814
REF 5.0 dBn

AT 23 dB

MKR 2.41380 GHz
-3.31 dEm

PERK

ALY,

Vé $B
SC FL). LS OO0 OO UUUUONTFU U= SUUUURNT ST = S
© 802.11b CH1 :
CEWTER 2.41200 EHz SPAN 15.30 MHz
$RES 3W 3.0 kHz $VEK 10 kHz SHP 518 sec

13104149 23 NeY 2014

A7 11:33:144 23 MAY 2014

HKR 2.45120 6Kz
-3.56 dEn

REF 5.8 d3n
PERK .

AT 20 dB

et i

1802.116 CH11: @

CENTER 2.46208 EHz

#RES EW 3.0 kHz

SPAN 15.38 MHz

#VEW 18 kHz SKF 5.18 szec

13014182 23 NeY 2014

A 11133144 23 HAY
AT 20 dB

REF 5.2 d3m

2814

HKR 2.43792 6Kz

-3.1% dEnm

PERK

so21bcHE

CENTER 2.43708 EHz

RL $RES 3W 3.0 kHz

RL

SPAN 15.38 MHz

#VEW 18 kHz

SKF 5.18 szec
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Mode 2 — 802.11g operation
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Channel Frequency

(MHz)

Power Density
Level per 3kHz

(dBm)

Power Density
Limit
(dBm)

Below Limit

(dB)

CH1 2413.3

-15.7

8.0 23.7

CH6 2441 .4

-9.2

8.0 17.2

CH11 2467.3

-16.0

8.0 24.0

13133141 23 MeY 2014

A 11:33:344 23 MAY 26844 MKR 2.41328 BHz
REF -4.8 dBn AT 19 dB -15.67 dEn
PEAK B N . N B N B . B
Log . . . . . . . . .
dB/ . M‘,W :
Vit SB
8¢ FC : : : Pl P :
ACORR . : : . : : : :

© 802Mg CH1 | &

SPAN 24.47 MHz
SHP B.16 sec

CENTER 2.41208 EHz

#RES EW 3.0 kHz #VEW 18 kHz

13137135 23 NAY 2014

A 11:533:44 23 HAY 2814
REF -4.0 dBn AT 10 dB
PEAK —

MER 2.45734 GHz
-16.82 dEm

Loe : I
dBs ,\_Mﬂw :

SPAN 24.57 MHz
SHP £.19 sec

CENTER 2.46208 EHz

#RES BH 3.0 kHz $VEK 18 kHz

13143142 23 NRY 2014

& 11133144 23 MAY

2814 HKR 2.44142 BHz

REF 5.8 d3m AT 29 dB -3.15 dEm
PEAK : I I D :
LUE . . . . . . . . .
dg/ : o Pog R R :
Vi 5B
SC FC : H : I [
ACORR . : . . : ! :
. 802.11g CHe @

CENTER 2.43708 EHz

RL $RES 3W 3.0 kHz

RL

SPAN 24.57 MHz

#VEW 18 kHz SKP £.19 szec RL
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Mode 3 — 802.11n 20MHz operation
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Power Density Power Density I
Channel Frequency Level per 3kHz Limit Below Limit
(MHz) (dBm) (dBm) (dB)
CH1 2415.2 -16.4 8.0 24 4
CH6 2433.6 -9.7 8.0 17.7
CH11 2462.7 -16.7 8.0 24.7
13:29:88 23 MAY 2014 13:18:46 23 MAY 2014
A 11:33:44 23 MAY 26844 HKR 2.41516 GHz A 11:33:44 23 MAY 2814 MKR 2.43355 GHz
REF -4.0 dEn AT 128 dB -16.3% dEn REF 5.8 dim AT 29 dB -3.65 dEm
PEAK B . . . . PEFK . . . . . . . .
Lot 3 PR SRR R SR S A S S
ity Wm&wwmww
- - \ .....
....... JNM/ . s R - ‘mﬁm

v 5B : : : : : : : : : va 58
SCFC s . i . I o i SC FC)
ACORR : . p : v . i : . ACORR
o0 80211n20MHz CH1 @
CENTER 2.41200 EHz SPAN 26.34 NHz CENTER 2.43700 EHz SPAN 26.87 NHz
4RES BW 3.8 kHz VBN 18 kHz SHP B.78 cec RL £RES 3W 3.0 kHz #VBK 10 kHz SKP 8.69 sec RL

13124143 23 HEY 2044
A 11:33:44 23 HAY 2814
REF -4.8 dBn AT 13 dB
PERK - -
LOE
18
dB/

MKR 2.45266 GHz
-15.70 dEn

802

SPAN 26.45 MHz
SHP £.82 sec

CERTER 2.46208 EHz

£RES 3W 3.0 kHz #VBK 10 kHz

RL
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