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TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the
principles outlined in ISO 17025.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch reports apply only to the specific samples tested under stated test conditions.
Construction of the actual test samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this
model are manufactured with identical electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities
in Europe for any modifications made to the production units which result in non-compliance to the relevant regulations. TUV SUD Certification and
Testing (China) Co., Ltd. Shenzhen Branch shall have no liability for any deductions, inferences or generalizations drawn by the client or others from
TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall
not be reproduced except in full without our written approval
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China

2 Description of Equipment Under Test
Description of the Equipment Under Test
Product: Bicycle Computer
Model no.: HAC1.2
FCC ID: O4GHAC
Rating: 3 VDC (1 x CR2302 battery)
Frequency: 2402MHz-2480MHz
Antenna gain: 0 dBi
Number of operated channel: 40
Modulation: GFSK
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3 Summary of Test Standards

Test Standards
FCC Part 15 Subpart C 10-1-17 Edition

Federal Communications Commission, PART 15 — Radio Frequency Devices,
Subpart C — Unintentional Radiators
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4 Details about the Test Laboratory

Site 1
Company name: TUV SUD Hong Kong Ltd.
3/F, West Wing, Lakeside 2,
10 Science Park West Avenue,
Science Park, Shatin, Hong Kong
Site 2
Company name: TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13 Zhiheng Wisdomland Business Park,
Nantou Checkpoint Road 2,
Shenzhen 518052, P.R.China
FCC Registration Number: 502708
Emission Tests
Test Item Test Site
FCC Part 15 Subpart C
FCC Title 47 Part 15.205, 15.209 & 15.247(d) Spurious Radiated Emission Site 2
FCC Title 47 Part 15.207 Conduct Emission NIL
FCC Title 47 Part 15.247 Bandedge Emission Site 2
FCC Title 47 Part 15.247(a)(1) 6dB & 99% Bandwidth Site 2
FCC Title 47 Part 15.247(b) Peak Output Power Site 2
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals Site 2
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges Site 2
FCC Title 47 Part 15.247(e) Power Spectral Density Site 2
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement Site 2
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4.1 Test Equipment Site List

Radiated emission Test — Site 2

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 26 101269 2018-7-14
Trilog Super Broadband Test | g0 heck VULB 9163 707 2018-7-14

Antenna
Horn Antenna Rohde & Schwarz HF907 102294 2018-7-14
Pre-amplifier Rohde & Schwarz SCU 18 102230 2018-7-14
Signal Generator Rohde & Schwarz SMY01 839369/005 2018-7-7
Attenuator Agilent 8491A MY39264334 2018-7-7
3m Semi-anechoic chamber TDK 9X6X6 2020-7-7
Test software Rohde & Schwarz EMC32 Version 9.15.00 N/A

20dB & 99% Bandwidth, Peak Output Power, Spurious Emissions at Antenna Terminals,

100kHz Bandwidth of band edges, Power Spectral Density — Site 2

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Signal Generator Rohde & Schwarz SMB100A 108272 2018-7-7
Signal Analyzer Rohde & Schwarz FSV40 101030 2018-7-7
Vector Signal Generator Rohde & Schwarz SMU 200A 105324 2018-7-7
RF Switch Module Rohde & Schwarz OSPéZlgIYOSP- 101226/100851 2018-7-7
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4.2 Measurement System Uncertainty

Measurement System Uncertainty Emissions

System Measurement Uncertainty
ltems Extended Uncertainty
Uncertainty for Radiated Emission in 3m chamber 454dB
9kHz-30MHz '
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.83dB;
30MHz-1000MHz Vertical: 4.91dB;
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.89dB;
1000MHz-25000MHz Vertical: 4.88dB:;
Uncertainty for Conducted RF test 2.04dB
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5 Summary of Test Results

Emission Tests
FCC Part 15 Subpart C
Test Condition Pages Test Result

Pass Fail N/A

FCC Title 47 Part 15.205, 15.209 & 15.247(d) Spurious Radiated Emission 10-15 | XI' [ L[]
FCC Title 47 Part 15.207 Conduct Emission (1) NIL [] [] X
FCC Title 47 Part 15.247Bandedge Emission 16-17 X [ ] [ ]
FCC Title 47 Part 15.247(a)(2) 6dB & 99% Bandwidth 18-20 | [X (1 O
FCC Title 47 Part 15.247(b) Peak Output Power 21-23 X [] [ ]
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals | 24-29 X [] []
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges 30-31 X L] L]
FCC Title 47 Part 15.247(e) Power Spectral Density 32-34 | [X L] [
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement 35 X [] []
Remark:

1) These requirements do not apply for equipment which employ battery power for operation and which do not
operate from the AC power lines.
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6 General Remarks

Remarks

All mode has been tested, only worst case has shown.
SUMMARY:

- All tests according to the regulations cited on page 5 were
W - Performed
O - Not Performed

- The Equipment Under Test
W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: May 29, 2018
Testing Start Date: May 30, 2018
Testing End Date: June 15, 2018
Reviewed by: Prepared by
Aﬂh\ ) "--._\.j_,.-/.;\ -
;I .;;;/ / ! f‘__r/
Hosea CHAN | Eric LI
EMC Project Engineer EMC Senior Project Engineer
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7 Emission Test Results

7.1 Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (worst case) X Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal [ ] Not Passed
Comment: 3VDC
Remark: 9kHz to 1GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
58.183 18.71 40.00 -21.29  Quasi Peak
96.552 11.87 43.50 -31.63  Quasi Peak
180.134 13.26 43.50 -30.24  Quasi Peak
277.727 20.52 46.00 -25.48 Quasi Peak
437.453 22.81 46.00 -23.19  Quasi Peak
869.750 30.48 46.00 -15.52  Quasi Peak
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (worst case) ™ Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3VvDC

Remark: 9kHz to 1GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
42.125 19.99 40.00 -20.01  Quasi Peak
60.932 21.41 40.00 -18.59  Quasi Peak
175.607 11.06 43.50 -32.44  Quasi Peak
274.332 19.77 46.00 -26.23  Quasi Peak
438.908 27.41 46.00 -18.59  Quasi Peak
864.469 33.61 46.00 -12.39  Quasi Peak
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuv/m dB
2337.687 46.09 74 -27.91 Peak
2337.687 39.21 54 -14.79 Average
4803.750 42.38* 54 -11.62 Peak
7023.000 39.75* 54 -14.25 Peak

Remark*: As the peak value were below the average limit, so average value no need to be measured.
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) Antenna: Vertical |:| Not Passed
Comment: 3VDC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuv/m dBuVv/m dB

1273.593750 29.33* 54 -24.67 Peak

2465.718750 42 .52* 54 -11.48 Peak

12058.500000 43.61* 54 -10.39 Peak

Remark*: As the peak value were below the average limit, so average value no need to be measured.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

518052 Shenzhen, CHINA
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2440MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuv/m dBuV/m dB
2503.968750 43.41* 54 -10.59 Peak
4879.718750 43.60* 54 -10.40 Peak
12058.500000 43.39* 54 -10.61 Peak

Remark*: As the peak value were below the average limit, so average value no need to be measured.
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2440MHz) X Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) Antenna: Vertical |:| Not Passed
Comment: 3VDC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuVv/m dB

1272.000000 27.84* 54 -26.16 Peak

2503.968750 39.08* 54 -14.92 Peak

12058.500000 40.61* 54 -13.39 Peak

Remark*: As the peak value were below the average limit, so average value no need to be measured.
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) Antenna: Horizontal | [ ] Not Passed

Comment: 3VvDC

Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuVv/m dB
2543.812500 42.78 54 -11.22 Peak
4959.406250 42.74 54 -11.26 Peak
12058.500000 41.38* 54 -12.62 Peak

Remark*: As the peak value were below the average limit, so average value no need to be measured.
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Spurious Radiated Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: FCC15.205, 15.209 & 15.247(d) Antenna: Vertical |:| Not Passed
Comment: 3VDC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector
MHz dBuVv/m dBuVv/m dB

1253.937500 28.43* 54 -25.57 Peak

7065.281250 40.18* 54 -13.82 Peak

12058.500000 40.94* 54 -13.06 Peak

Remark*: As the peak value were below the average limit, so average value no need to be measured.
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7.2 Bandedge Emission

EUT: HAC1.2 Test Result

Op Condition: Operated, TX Mode (2402 and 2480) X] Passed

Test Specification:  FCC15.247, Antenna: Horizontal [ ] Not Passed

Comment: 3VDC
Band Frequency Result Limit Margin Detector

MHz dBuVv/m dBuVv/m dB

Low 2399.875 48.98 74 -25.02 Peak
Low 2399.875 36.30 54 -17.70 Average
High 2483.500 43.46 74 -30.54 Peak
High 2483.500 33.79 54 -20.21 Average

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

518052 Shenzhen, CHINA
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Bandedge Emission

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402 and 2480) X Passed
Test Specification:  FCC15.247, Antenna: Vertical [ ] Not Passed
Comment: 3VDC
Band Frequency Result Limit Margin Detector
MHz dBuv/m dBuVv/m dB
Low 2399.875 46.42 74 -27.58 Peak
Low 2399.875 35.84 54 -18.16 Average
High 2483.500 43.87 74 -30.13 Peak
High 2483.500 33.67 54 -20.33 Average

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
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7.3 6dB & 99% Bandwidth

EUT:
Op Condition:

Test Specification:

Comment:
EUT:
Op Condition:

Test Specification:

Comment:

HAC1.2

Operated, TX Mode (2402MHz)
FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth
3VDC

HAC1.2

Operated, TX Mode (2402MHz)
FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth

3VDC

Spectnmy

China

Test Result
X Passed
[ ] Not Passed

Test Result
X Passed
[ ] Not Passed

Rof Lavel 30,00 dém  Offset 0,508 & RBW 100 kHz
e AL 40dE SWT 189 ps w YBW 300KHZ  Mode Auto FET
Count 1004100
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o3l M1 1 T00.0 kHz

Date:12.3UN 2018 150341

Spectrum

Raf Lewel 30,00 dém Offset 05068 & RBW 50 kHZ
o ALL 40do SWT J3T.9ps w YBW 200kHZz m™ode Auto FFT
Count 100,100

1P K VIEW
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e e
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Bpan 4.0 MHz
E“. [

Bandwidth

Measured Value

Limit

6dB bandwidth

700.000 kHz > 500

kHz

99% OCB

1054.945 kHz

NA
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6dB & 99% Bandwidth

EUT:
Op Condition:
Test Specification:

HAC1.2

Operated, TX Mode (2440MHz)
FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth

Test Result
X Passed
[ ] Not Passed

ey
Spectrum o
RefLewel 30,00 dém  Offset 0,50 C8 & RBW 100 kHz
b ALt 40 0B SWT  18.9ps w VBW 300 kHz  Mode Autd FET
Count 100100
[@1Fk Vicw
Milt] .57 di |
- 2. 43976400 GHz|
B mz[1] 0.78 dim|
i 2.43012400 GHz|
[
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- e i
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A kA
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and . i
i
-40 =
/..—.\___ ] ]
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CF 2.44 CHz 1001 pis Span 4.0 MHz
Marker
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i o
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ey
Spectrum -
RefLewvel 30,00 dém  Offset 050 C8 & RBW 50 kHz
e ALL 40do SWT J3T.9ps w YBW 200kHZz m™ode Auto FFT
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1Pk Vi
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Bandwidth

Measured Value

Limit

6dB bandwidth

700.000 kHz

> 500 kHz

99% OCB

1054.945 kHz

NA
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6dB & 99% Bandwidth

EUT: HAC1.2 Test Result

Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth I:i Not Passed
Comment: 3VDC

ey
Spectrum

Raf Lewvel 30,00 dém Qffset 0,50 G5 = RBW 100 kHz

o ALL 40do FWT 169 s w YBW 300kHz  maode Auto FFT
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1Pk ViEw

ML) 734 divi|
247076300 CHz
m2[1] 1.19 dfa|
248012800 OHz

20°dEx

10 4
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E A0t 7109 dine - o
o dEm o 7194 dem

n,
20 de L "

a0 L 72 S
¢ oot

40 B

50 da

040

OF 2.48 GHz 10001 pts Bpan 4.0 MHz |
Marker

_Type | Ret | 1| ¥-yalua | ¥-walus | Function | Function Result ||
M S S 8 2. 479768 Ghe | 7. 24 cim | !

Mz 1 2450128 GHe | L5 cem
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—
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10 46

LRV
o
2nd 4

60

CF 2.48 GH2
e

1001 Els Span 4.0 MHz
il | T

Date:12.UN 2018 151124

Bandwidth Measured Value Limit
6dB bandwidth 696.000 kHz > 500 kHz
99% OCB 1054.945 kHz NA
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7.4 Peak Output Power

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 3 VDC, Antenna gain: 0 dBi,

Cable Loss: 0.5 dB

Ref Level 30,00 dem  Offset 0,50 dB & RBW 3 MHz

e ALK 40 cB BWT 1ms w ¥YBW 10 MHz  Mode asuto Sweep
Count 1004100

& 1Rk Yiew

MI1[1] 0.50 dBm
2.40187260 GHZ

20 dBm

10 dBm

=20 dBm

<30 i

-0 clerm

-30 cBm

-0 cBmm

CF 2.402 GHz 601 pits Span 4.0 MHz

i o W8

Date:12.JUN 2018 150359

Conducted Output Power Limit
-0.5dBm < 30dBm
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Peak Output Power

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2440MHz) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 3 VDC, Antenna gain: 0 dBi,

Cable Loss: 0.5 dB

Ref Level 30,00 dem  Offset 0,50 dB & RBW 3 MHz

e ALK 40 cB BWT 1ms w ¥YBW 10 MHz  Mode asuto Sweep
Count 1004100

& 1Rk Yiew

MI1[1] 0.60 dBm
2.440127 40 GHZ

20 dBm

10 dBm

0 cBm - - = —

-10 it

=20 dBm

<30 i

-0 clerm

-30 cBm

-0 cBmm

CF 2.44 GHz2 691 pts Span 4.0 MHz
3 )
Jil (Y]

Date:12.JUN 2018 150538

Conducted Output Power Limit
-0.6 dBm < 30dBm
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Peak Output Power

EUT:
Op Condition:

Test Specification:

Comment:

o ALL

Spectrum |

Ref Level 30,00 dem  Offset 0,50 dB & RBW 3 MHz

HAC1.2

Operated, TX Mode (2480MHz)
FCC15.247(b)

3 VDC, Antenna gain: 0 dBi,
Cable Loss: 0.5 dB

Test Result
X Passed

[ ] Not Passed

&

40 dB BWT 1ms s ¥BW 10 MHZ  Mode auto Sweep

Count 1004100

B 1Pk Yiew

MI[1]

2.479907 40 GHZ

1.03 dBm

20 dBm

10 dBm

0 dBm

-10 it

=20 dBm

<30 i

-0 clerm

-30 cBm

-0 cBmm

CF 2.48 GHz 601 pits Span 4.0 MHz
" o ]

Jil T

Date:12.JUN 2018 151131

Conducted Output Power Limit
-1.03 dBm < 30dBm

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

518052 Shenzhen, CHINA
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7.5 Spurious Emissions at Antenna Terminals

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MHz) X] Passed
Test Specification;:  FCC2.1051 & 15.247(d) [] Not Passed
Comment: 3VvDC
Channel FreqRange ReflLevel Result Limit Verdict

2402 Reference -0.62 -0.62 PASS

2402 30~1000 -0.62 -60.55 -20.62 PASS

2402 1000~26500 -0.62 -44.64 -20.62 PASS

Ref Level 20,50 dBm  Offset 0.50 dB & RBY 100 kHz

AL I0de BWT 19 U5 w VBW 200 kHz  Mode suto FFT
Count 1004100

B 1Fk Max

M1[1] 0.62 dBm
2. 40212590 GHz
10 dBm

0 dBrm ==

-10 clem

-20 cBm

30 clem S

-0 dBm =

50 dBrm

A0 dBm:

=70 dBrn

CF2.402 GHz2 691 pts Span 3.0 MHz
3 )
Jil T

Date:12.JUN 2018 150421
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China

Spurious Emissions at Antenna Terminals

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MH2z) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [_] Not Passed
Comment: 3VDC

Spectrum :%:

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 20de  SWT 30.1ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10

@ 1Pk Max

m1i[1] -60.55 dBm)

64.0300 MHz|
0dem

-10 dBrn

=20 dBm—rt

D1 -20.620 dBm

-30 dem

-40 dBrn

-50 dBérm

M1
-G0%Bm

-80 dem

Start 30.0 MHz 30001 pts
™ T

J1 | @D e

Date:12.JUN 2018 150430

Spectrum :%:

Ref Level 20.00 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 30dB SWT 255 ms @ YBW 300 kHz Mode Asutoc Sweep
Count 9410

@ 1Pk Max

Stop 1.0 GHz

mi[1] -44.64 dBm|

2.530000 GHz
10 dBm

0dBm

-10 dirn

-20 dBm——r1}

D1 -20,620 dBm

Start 1.0 GHz 30001 pts
™ T

i ] G o8

Date:12.JUN 2018 150441

§top 26.5 GHz

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
518052 Shenzhen, CHINA
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China

Spurious Emissions at Antenna Terminals

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2440MHz) X Passed
Test Specification: FCC2.1051 & 15.247(d) [_] Not Passed
Comment: 3VDC
Channel FregRange RefLevel Result Limit Verdict

2440 Reference -0.80 -0.80 PASS

2440 30~1000 -0.80 -61.22 -20.8 PASS

2440 1000~26500 -0.80 -45.17 -20.8 PASS

Spectrum u%:

Ref Level 20.50 dBm Offset 0.50 dB @ RBW 100 kHz

@ Att 30 de SWT 19 ps @ YBW 300 kHz  Mode 4uto FFT
Count 100/100

@ 1Pk Max

m1i[1] -0.80 dBm

2.44012590 GHz
10 dBm

0dem - =

-10 dBm

-20 dem /
-30 dBmn

-40 dBrn

-50 dBrn

-60 dem

-70 dem

GF 2.44 GHz 691 pts
™

T
J1 | EENEREE
Date:12.JUN 2018 150550

Span 3.0 MHz
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China

Spurious Emissions at Antenna Terminals

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2440MHz) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [_] Not Passed
Comment: 3VDC

Spectrum :%:

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 20de  SWT 30.1ms @ VBW 300 kHz
Count 10/10

@ 1Pk Max

Mode Auto Sweep

m1i[1] -61.22 dBm

64.0300 MHz|
0dem

-10 dBrn

=20 dRm—o

D1 -20.800 dem

-30 dem

-40 dBrn

-50 dBérm

M
-G0ydBm

-0 dem

Start 30.0 MHz 30001 pts
™

il J T X

Date:12.JUN 2018 150559

Spectrum :%:

Ref Level 20.00 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 30dB SWT 255 ms @ YBW 300 kHz Mode Asutoc Sweep
Count 9410

@ 1Pk Max

Stop 1.0 GHz

mi[1] -45.17 dBm|
2.311550 GHz
10 dBm

0dem

-10 dBrm

=20 dBm—ro

D1 -20.800 dBrr

Start 1.0 GHz 30001 pts
= o — =
J1 ] L]

Date:12.JUN 2018 1506:10

§top 26.5 GHz

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 29 of 38
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
518052 Shenzhen, CHINA



Report Number: 60.790.18.033.01R01

Spurious Emissions at Antenna Terminals

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2480MHZz) X Passed
Test Specification: FCC2.1051 & 15.247(d) [_] Not Passed
Comment: 3VDC
Channel FregRange RefLevel Result Limit Verdict

2480 Reference -1.29 -1.29 PASS

2480 30~1000 -1.29 -60.83 -21.29 PASS

2480 1000~26500 -1.29 -45.18 -21.29 PASS

= Att

Spectrum

Ref Level 20.50 dBm

Count 1004100

=)

Offset 0.50 dB & RBW 100 kHz
30 de SWT 19 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

m1[1]

-1.29 dBm|
2.48012590 GHz

10 dBm

1M1

0dBm

J/'\,\/\q

-10 dem

-20 dBrmn

-30 dBm

-40 dem

-50 dBrn

-60 dBm

-70 dem

GF 2.48 GHz

691 pts

Span 3.0 MHz

™

Ji

1
J

Date:12.3UN 2018 15:1153

[ EEEEEEE

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

518052 Shenzhen, CHINA
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China

Spurious Emissions at Antenna Terminals

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [_] Not Passed
Comment: 3VvDC

Spectrum :%:

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 20de  SWT 30.1ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10

@ 1Pk Max

m1i[1] -60.77 dBm

64.0300 MHz|
0dem

-10 dBrn

-20 dBm—

D1 -21.290 dBrw

-30 dem

-40 dBrn

-50 dBérm

M1
-G0FBm

.t

-0 dem

Start 30.0 MHz 30001 pts
™

il J T X

Date:12.JUN 2018 151202

Spectrum :%:

Ref Level 20.00 dBm Offset 0.50 dB @ RBW 100 kHz

@ Att 30 dB SWT 255 ms @ VYBW 300 kHz  Mode Auto Sweep
Count 9410

@ 1Pk Max

Stop 1.0 GHz

m1[1] -45.18 dBm

2.375300 GHz
10 dBm

0dem

-10 dBmn

-20 dBy

—D1 -21,290 dBn

Start 1.0 GHz 30001 pts
™

il ] G o8

Date:12.JUN 2018 151213

§top 26.5 GHz
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7.6 100kHz Bandwidth of band edges

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification;:  FCC15.247(d), Conducted [] Not Passed
Comment: 3VvDC

Spectrum :%:

Ref Level 20.00 dBm Offset 0.50 dB @ RBW 100 kHz

@ Att 30 de SWT 246.5 ps & YBW 300 kHz  Mode suto FFT
Count 300/300
@ 1Pk Max
M1[1] -0.61 dBm
10 dBm 2.402190 GHz|
mM2[1] -47.81 l;{ﬂlm
0dem 2.400000 Z|
-10 dBm

O-dBm=—D1 -20.610 dBm

-30 dBm L |

[

U N P R P B
P LA T L LY L g

A it sy UJ‘W"WL P i
-70 dBm
Start 2.3 GHz 691 pts Stop 2.405 GHz
(Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1| | 1 2.40219 GHz -0.61 dém |
2 1 24GHz | -47.91 cBm |
M3 | 1 239GHz | -62.32 dom |
M4 1 2,31 GHz | -56.84 dBm |
M| T 2.338043 GHz | -33.95 dBm | |
™ T
( il J VR
Date:12.3UN 2018 150415
Band edges Limit
34.56 dB > 20dB
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100kHz Bandwidth of band edges

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: ~ FCC15.247(d), Conducted [ ] Not Passed
Comment: 3VDC

Spectrum :%:

Ref Level 20.00 dBm Offset 0.50 dB @ RBW 100 kHz

o att I0dE SWT  1.1ms @ VBW 300kHz Made Auto Sweep
Count 300,300
@ 1Pk Max
M1I1] 1.38 dBm
L0 dem 2.480130 GHZ,
s M2[1] -53.97 dBm
i 11 2.483500 GHZ
-10 dem
L0dBM—r1 21 380 dBm

o |

-40 dBm i
T e | T
f3
Wl nda LA Ml A L T Sy
-70 dBrn
Start 2.47 GHz 691 pts Stop 2.55 GHz
(Marker
| Type | Ref | Trc | X-value | Y-value | _Function | Function Result
[T 2.48013 GHz | -1.38 cém | |
r2| L1 2.4835 GHz | -53.97 dBm |
M3 L = 2.5 GHz | -57.41 dém |
M4 | s 2.496667 GHz | -52.25 dBm | |
( il ] G e
Date:12.JUN 2018 151147
Band edges Limit
53.63 dB > 20dB
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China
7.7 Power Spectral Density
EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2402MHz) X Passed
Test Specification;:  FCC15.247(e) [] Not Passed
Comment: 3VDC
Spectrum [%]
Ref Level 20.50 dem  Offset 0.50 dB & RBW 100 kHz
@ Att 30 dB SWT 19 ps @ YBW 300 kHz  Mode 4uto FFT
Count 100/100
@ 1Pk Max
mM1i[1] -0.63 dBm|
2.40212174 GHz
10 dBm
Ml
0dBm Jf:\,\f‘
-10 dBm
-20 dBm
=30 dBm /
-40 dBrm /\
| L ]
55 o |
-60 dBm
-70 dBm
GF 2.402 GHz 691 pts Span 4.0 MHz
i J T ]
Date:12.0UN 2018 150405
PSD Limit
0.63dBm <8dBm
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Power Spectral Density

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2440MHZz) X Passed
Test Specification: FCC15.247(e) [_] Not Passed
Comment: 3VDC

Spectrum :%:

Ref Level 20.50 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 30dB SWT 19 ps @ YBW 300 kHz Mode Asuto FFT
Count 100/100
@ 1Pk Max
mM1[1] -0.80 dBm
2.44012754 GHz
10 dBrm
M1
0 dBm e

M\H

-10 dBm

-20 dem

-30 dBm /v/
-40 dem

50 dom—|

-60 dBm:

-70 dem:

GF 2.44 GHz 691 pts Span 4.0 MHz
i ] € B

Date:12.JUN 2018 150544

PSD Limit
-0.8 dBm <8dBm
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Power Spectral Density

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode (2480MH2) X Passed
Test Specification: FCC15.247(e) [_] Not Passed
Comment: 3VDC

Spectrum :%:

Ref Level 20.50 dBm Offset 0.50 dB @ RBW 100 kHz

= Att 30dB SWT 19 ps @ YBW 300 kHz Mode Asuto FFT
Count 100/100
@ 1Pk Max
mM1[1] -1.30 dBm
2.48012754 GHz
10 dBrm
M1

0dem \/_/7\’\/_\‘

-10 dBm \
-20 dem /
=30 dBrmn /\r“\/_/

-40 dBrn

Y

-60 dem

-70 dem

GF 2.48 GHz 691 pts Span 4.0 MHz
™ T
J1 | EENEREE

Date:12.JUN 2018 151137

PSD Limit
1.30 dBm <8dBm
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7.8 Antenna Requirement

EUT: HAC1.2 Test Result
Op Condition: Operated, TX Mode X] Passed
Test Specification:  FCC15.203 & 15.247(b) [] Not Passed
Comment: 3VDC

Limit

For intentional device, according to FCC Title 47 Part 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device. And according to FCC Title 47 Part 15.247(b), if transmitting antennas of
directional gain greater than 6 dBi are used, the power shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

Antenna Connector Construction

The antenna used in this product is integrated antenna on PCB, and the maximum gain of this
antenna is 0.0 dBi.
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8 Appendix A - General Product Information
Radiofrequency radiation exposure evaluation

According to KDB 447498 D01v06 section 4.3.1, For frequencies between 100 MHz to 6GHz
and test separation distances < 50 mm, the Numeric threshold is determined as:

Step a)
[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)]
. [V{(GHz)] < 3.0 for 1-g SAR

>> The fundamental frequency of the EUT is 2402-2480MHz,
the test separation distance is < 50mm.
(Manufacturer specified the separation distance is: 20mm)

Step a)
>> Numeric threshold (2402MHz), mW / 20mm * ¥2.402GHz < 3.0
Numeric threshold (2402MHz) < 38.713mW

>> Numeric threshold (2440MHz), mW / 20mm * ¥2.440GHz < 3.0
Numeric threshold (2440MHz) < 38.411mW

>> Numeric threshold (2480MHz), mW / 20mm * ¥2.480GHz < 3.0
Numeric threshold (2480MHz) < 38.100mW

>> The power of EUT measured (2402MHz) is: -0.5dBm = 0.891mW
The power of EUT measured (2440MHz) is: -0.6dBm = 0.871mW
The power of EUT measured (2480MH2z) is: -1.03dBm = 0.789mW

Which is smaller than the Numeric threshold.
Therefore, the device is exempt from stand-alone SAR test requirements.
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