‘ ' HONGCAI
1& TESTING

Test Report of FCC CFR 47 Part 15 Subpart C

On Behalf of

ShenZhen Weistek Co., Ltd

RooM2301, 29 Nan Huan Gao Xin Road, Shenzhen Overseas Chinese High-Tech Venture
Park, Shenzhen, P. R. China

Product Name: 3D Printer

Model/Type No.: WT800M, MiniToy

Trade Name: WEISTEK

FCC ID: 2AIFS-WT800M

Prepared By: Shenzhen Hongcai Testing Technology Co., Ltd.

1st-3rd Floor, Building C, Shuanghuan Xin Yi Dai Hi-Tech Industrial
Park, No.8 Baoqging Road, Baolong Industrial Zone, Longgang
District, Shenzhen, Guangdong, China

Tel: +86-755-86337020
Fax:+86-755-86337028

Report Number: HCT16ER102E-1
Tested Date: June 20~July 1, 2016
Issued Date: July 1, 2016
Tested By: Haiging.Zhao/ ‘/"L‘WV‘*"J C N

. 7 P £
Reviewed By: mebwﬂg/ Approved By: [ [/ L L&

Owen.Yang Tony Wu
EMC Technical Supervisor EMC Technical Manager

Shenzhen Hongcai Testing Technology Co., Ltd.

Building C Shuanghuan Xin i D& Hi—Tech Industrial Park, Nao.& Bsoaging Road, Baclang Industrial Zone, Longgang District, Skenzhen City, PR.China 518053



‘ ' E HONGCAI
L TESTING

TABLE OF CONTENTS

1. GENERAL INFORMATION. .. .cccuiiiuiiiiiiiieiiiesisiasssssstssssssansssanssssassssanssssassssasssssnssssassssenssssnssssensssensssnnn 4
1.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..uvuuiiiiiiee e 4
I I S B YN 2 0 5
IS T = Y 1 270 5

2. SYSTEM TEST CONFIGURATION......ccuittmiiiieirreerrrmnrrreassrsnssrensssrnsssrenssresnssrensssensssenssssensssennssennssennnnrs 6
D I = O I 070 N T . ] N 6
D O I ) (= =T ] = 6
2.3 GENERAL TEST PROCEDURES. ... cittuitittett et e et e et e et e st e e e e e e et e et e e eat e e e et e e et eeeateeeeaneesaneeenns 6
2.4 MEASUREMENT UNCERTAINTY L. euiiiitnieitt et eeete e e e e e e e et eeeeae e s et e e ea e e eea e s sa e e eat e ee et eeeaneee et eeeeanees e eennns 6
2.5 MEASURE RESULTS EXPLANATION EXAMPLE ... cuuiitiit it ee et et e e e e e e e e e e eae s e s e e s eaaneeanes 7
2.6 LIST OF MEASURING EQUIPMENTS USED .. ...uiitiiiiii ettt e et e et e e e e e e e et e e e et e e s e eeans 8

3. SUMMARY OF TEST RESULTS .....ciiiiiiieiiiiieirreerremerrsasrsnssremsssrnnssrensssemsssrensssennssenssssensssennssennnsennnnrs 9

4. TEST OF AC POWER LINE CONDUCTED EMISSION .....ccciiiiiiiiiiiieieeirmsssassssrsassensssssssnssssssnsssnnnens 10
4.1 APPLICABLE STANDARD ....ccuutiitieit ettt e et e ettt e et e e e ee it ee et e e e e et e ee e e e ean e e st e e e e e e eaneesenneeennseraneeens 10
4.2 TEST SETUP DIAGRAM ...ttt ittt ee et ettt e e et et e e et e et e e e e aa e e e ee e ea e e e easen e s eanes b s eansenaernnns 10
G T I =t =T s 10

5. OUTPUT POWER MEASUREMENT .......ccouiiiieiiimuireee e ienssennssssassssansssenssssmnssrenssrensssrsnssrensssennsssensseenns 1
5.1 APPLICABLE STANDARD ... .citttttt ittt eeeateeean et eeasa e eanesannseeansesaneseansesnaseennsesneeeaneeeansessnessesaeenenees 13
LI = I S Y = U] 2 13
5.3 TEST EQUIPMENT LIST AND DETAILS e utuuueuuuetsnneesnneeeinnessnnseesnssesnnsssnnsesnameennssesneeeenaeeeneessaeereeeeenaees 13
LT I =t S =T 0] =1 01U 13
LTSI I =S =1 U T e R 14

6. TEST OF PEAK POWER SPECTRAL DENSITY ......couiiiiiiiiiniimssiiiisees bis it ssesnsseesnssssnsssensssennsssensseenns 15
6.1 APPLICABLE STANDARD ... ettt ittnieetneeeeteeea it eesann s eunee e saeeannseeanseaanasann e sesnameennsesneseaneeennseeeneesesaeeennees 15
LT = O = 2 o T 15
6.3 TEST EQUIPMENT LIST AND DETAILS ... .cetuieitiettuneeu e e e et eesaseen e seaaneeasseaeeeanaeeeaneessneeeeraeeeanaees 15
8.4 TEST PROCEDURE ......cittiiiitteeet e ee e e e e e e e ettt e e e e e e e e e e et e eea e e e e e ea e eean s et e ean e eean e eaneeetaeenenees 15
6.5 TEST RESULT ....coueee . . i i i o i e e it i L ieiieeaenn e enanennsenns 16

7. TEST OF 6DB BANDWIDTH . cii ittt iiie et esireassns s st atisnnssanssnssesssesissnssasssasstasssnsssnssenssnnssnnsrenses 21
7.1 APPLICABLE STANDARD ... cuuitntitttaette et eet et e et et eeaee e eaa s eaes e ea e s e a s aaeeaaesaa s saneea s sasraessnssansennsstnrrens 21
A = IS5 2T 21
7.3 TEST EQUIPMENT LIST AND DETAILS ...uuiiuiiiiiiiite et et e e e e et e e et e e e e et e s e e e st eea e s e saneeanesbaeeans 21
A I =t =T o] =1 T U ] T 21
S T I =TS 53 =T T 22

8. TEST OF CONDUCTED SPURIOUS EMISSION ......cciieiiiiiiiiieiireireesanrsa s ssassss s sasssnssenssnnssnnssennes 27
8.1 APPLICABLE STANDARD ....cuuitutitttaett et eet et e et et eea e e eaa s eaeeaa e ea s e a s aaeaa et sansea s saasraessnssansennsstneeens 27
T L U IS = 2T 27
8.3 TEST EQUIPMENT LIST AND DETAILS ...uuiiuiiiiiiiite e ee et e et e e e e et e e e e et e e e e e st eea e s e s saneeanesaneeans 27
T =S Bl o 10 T =11 = 27
TSI I =TS 5 =T T 27

9. TEST OF RADIATED SPURIOUS EMISSION ......c.ciuiiiiiiiiiiiiiisiisetirsssassse s ssassass s s snsssnssensssnssnnssenses 32
9.1 RADIATED SPURIOUS EMISSION ....cuiiitieiiiiie et e e ee ettt e e e e et e e e e e et e s e e e st eea e s e e s aneenn e st eeans 32
L Tt I T 1 32
L TR 2 = U N T = 1 32
0.1 .3 TEST PROCEDURE .....cuituiititit ettt et e e et et e e et e e et e e e e et e et e e et st eea e et eean s ea s b s ea s en s saneennssbneeans 33
L TR I IS =] T 35

10. TEST OF BAND EDGES EMISSION ........cocuiiiieiiiiirieerrrerrsnsrressssnsssrsnssrensssensssrensssensssenssssensssennnss 45
10.1 APPLICABLE STANDARD .....uuiittnitit ettt e e et e et e et ea e et ee e et e e e e e et eee et e e san e e s e eee e eeeaneeennseeanseennneeens 45
O 2 = O ] = 1 45
10.3 TEST EQUIPMENT LIST AND DETAILS .....iiuiiite et e ettt e e e e e e e e e e e e e e e e e e e e e e e et e e eeneeens 45
10.4 TEST PROCEDURE ... .cuniitiitiit ettt ettt e et e et e et e e e et e e et eea e e et e e e e e s e et s e s easea e enssaneeenssrneeans 45
(ORI I =S =1 47

Report No.: HCT16CR102E-1 Page 2 of 50




‘ " HONGCAI
[\ ' TESTING

11. ANTENNA REQUIREMENT

11.1 STANDARD APPLICABLE
11.2 ANTENNA CONNECTED CONSTRUCTION

A
HONGCAI TESTING

Report No.: HCT16CR102E-1 Page 3 of 50

Shenzhen Hongcai Testing Technolegy Co.,Ltd.
1#1—3rd Flear, Building C,Shuanghuan Xin ¥ Dai Hi—Tech Industrial Park, No.8 Baaging Roead, Baclang Industrial Zone, Longgang District, Shenzhen City, P-R.China 518053
Tel : +86 755 B6337020{60Lines) Fax: +86 755 86337028 Web . www hct-test.com




gcT

1. GENERAL INFORMATION
1.1 Product Description for Equipment Under Test (EUT)

Client Information

Applicant:

ShenZhen Weistek Co., Ltd

Address of Applicant:

RooM2301, 29 Nan Huan Gao Xin Road, Shenzhen Overseas
Chinese High-Tech Venture Park, Shenzhen, P. R. China

Manufacturer:

ShenZhen Weistek Co., Ltd

Address of Manufacturer:

RooM2301, 29 Nan Huan Gao Xin Road, Shenzhen Overseas
Chinese High-Tech Venture Park, Shenzhen, P. R. China

General Description of E.U.

T

Items Description
EUT Description: 3D Printer
Model No.: WT800M
Supplementary Model: MiniToy

Frequency Band:

IEEE 802.11b : 2412MHz~2462MHz;
IEEE 802.11g : 2412MHz~2462MHz;

Channel Spacing:

IEEE 802.11b : SMHz
IEEE 802.11g : SMHz

Number of Channels:

IEEE 802.11b :11 Channels;
IEEE 802.11g :11 Channels;

Transmit Data Rate:

maximum of 54Mbps

Type of Modulation:

IEEE 802.11b: CCK
IEEE 802.11g: OFDM

Antenna Type:

Internal antenna

Antenna Gain:

2dBi

Power Rating:

DC 24V from adapter

Adapter :

Model:FSP120-AAAN2
Input: AC100-240V, 1.8A, 50-60Hz
Output:DC 24V, 5A

Remark:* The test data gathered are from the production sample provided by the manufacturer.
* Supplementary models have the same circuit, but with different name,WT800M is Production of
naming, MiniToy is Sales of naming.
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1.2 Test standards

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that
are in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices.

KDB558074 D01 V03r03: Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247.

RSS-GEN Issue 4: General Requirements for Compliance of Radio Apparatus.

RSS 247 Issue 1: Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices.

1.3 Test Facility

All measurement required was performed at laboratory of Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China
There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

FCC - Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 970318, December, 2013.

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 9618B on November 13, 2013.
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2. SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The calibrated antennas used to sample the radiated field strength are mounted on a non-conductive,
motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions: The EUT is placed on the table, which is 0.8 m above ground plane According
to the requirements in ANSI C63.10-2013 Conducted emissions from the EUT measured in the
frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak detector mode.

Radiated Emissions: The EUT is a placed on as turntable, which is 0.8 m above ground plane. The
turntable shall rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirements in ANSI C63.10-2013.

2.4 Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

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

Parameter Uncertainty
Transmitter power conducted +/- 0.57 dB
Transmitter power Radiated +/-2.20 dB
Conducted spurious emission 9KHz-40 GHz +/-2.20 dB
Occupied Bandwidth +/- 0.01 dB
Power Line Conducted Emission +/- 3.20 dB
Radiated Emission +/-4.32 dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2.5 Measure Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the
spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable less and attenuator factor.
Offset= RF cable less+ attenuator factor.

Note: Using a temporary antenna connector for the EUT when the conducted measurements are
performed.

Equipment Manufacturer Model No. Frequency range(GHz) [ Attenuation values(dBm)
Line Zhenjiang south electronic RG316 1-12 0.08
Connector Zhenjiang south electronic SMA-K/N-J 1-12 0.01

i

00010 O A 5 6 .-
W0y 02 02 OF 0S5 09 OL 08 06 0L 0Z O£ OF 05 09 0. 08 ( ‘
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2.6 List of Measuring Equipments Used

. Last Due
No. | Instrument no. Equipment Manufacturer Model No. S/IN Calibration | Calibration
1 | BCT-EMCO001 | EMI Test Receiver R&S ESCI 100687 2015-7-25 | 2016-7-24
2 | BCT-EMC002 | EMI Test Receiver R&S ES PI 100097 2015-11-1 | 2016-10-31
3 | BCT-EMC003 Amplifier HP 8447D 1937A02492 2015-7-25 | 2016-7-24
4 | BCT-EMCo1g | TRILOGBroadband | oy ap7pECK | VULB9163 9163-324 2015-7-25 | 2016-7-24
Test-Antenna
5 | BCT-EMCO021 Triple-Loop EVERFINE LLA-2 711002 2015-11-1 | 2016-10-31
Antenna
RF POWER
6 | BCT-EMC026 AMPLIFIER FRANKONIA FLL-75 1020A1109 | 2015-7-25 | 2016-7-24
7 | BCT-EMC029 | 6DB Attenuator FRANKONIA N/A 1001698 2015-7-25 | 2016-7-24
ELECTRO-
8 | BCT-EMC032 | 10dB attenuator METRICE EM-7600 836 2015-7-25 | 2016-7-24
9 | BCT-EMCO036 | Spectrum Analyzer R&S FSP 100397 2015-11-1 | 2016-10-31
10 | BCT-EMCO037 Broadbarle SCH WARZBECK | BBV9718 9718-182 2015-7-25 | 2016-7-24
preamplifier
11 | BCT-EMCO039 Horn Antenna | SCHWARZBECK | BBHA 9120D 0437 2015-7-25 | 2016-7-24
12 | BCT-EMCO038 Horn Antenna | SCHWARZBECK | BBHA9170 0483 2015-7-25 | 2016-7-24
13 BCT-EMCO050 | Pulse power sensor Anritsu MA2411B 110553 2015-11-1 2016-10-31
14 | BCT-EMCO050 Power Meter Anritsu ML2487B 100345 2015-11-1 | 2016-10-31
Report No.: HCT16CR102E-1 Page 8 of 50
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3. SUMMARY OF Test RESULTS

FCC/IC Rules Description of Test Result

FCC §15.207
IC RSS-GEN Clause 8.8

FCC §15.247(b)

AC Power Line Conducted Emission Pass

Output Power Measurement Pass
IC RSS-247 Issuel Clause 5.4 (4)
FCC §15.247(e) _ Pass
Power Spectral Density
IC RSS-247 Issuel Clause 5.2 (2)
FCC §15.247(a) Pass

6dB Bandwidth

IC RSS-247 Issue1 Clause 5.2 (1) . _
99%Occupied Bandwidth

IC RSS-GEN Clause 6.6

FCC §15.247 (d) : o Pass
Conducted Spurious Emission
IC RSS-247 Issue1 Clause 5.5

FCC §15.205 and §15.209

Radiated Spurious Emission Pass
IC RSS-247 Issue1 Clause 5.5
FCC§15.247 (d) and §15.205 and §15.209 _—
Unwanted Emissions Pass
IC RSS-247 Issue1 Clause 5.5
FCC §15.203/15.247(b)/(c) .
Antenna Requirement Pass
IC RSS-GEN Clause 8.3
Report No.: HCT16CR102E-1 Page 9 of 50
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4. Test OF AC POWER LINE CONDUCTED EMISSION

4.1 Applicable standard
Refer to FCC §15.207 and IC RSS-GEN Clause 8.8
For a Low-power Radio-frequency Device is designed to be connected to the AC power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed below limits table.

Limits ( dBuV)
Frequency Range (MHz) :

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.00 60 50

4.2 Test Setup Diagram
Vertical Reference
/ Ground Plane
Test receiver

40cm
I EUT || Peripheral

E0cm

LISN [

Horizontal Reference
Ground Plane

Remark: The EUT was connected to a 120 VAC/ 60Hz power source.

4.3 Test Result
PASS

Report No.: HCT16CR102E-1 Page 10 of 50
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Conducted Emission Test Data

EUT: 3D Printer
M/N: WT800M
Operating Condition: Tx Mode
Test Site: Shielded Room
Operator: Cheng
Test Specification: AC 120V/60Hz
Comment: Live Line
Start of Test: Tem:25°C Hum:50%
SCAN TABLE: "Voltace (150K-30M)FIN"
Short Descriptiocn: 150FE-30M Voltage
Level [dBuV]
_I'rg A iachbin ek sty ot g bt oot e {atorb oo ithod: 3 fan ooty Moty Lioaii Ehciiiy Bopnty rops wo e Setontoutechi w sk oot T AT 1
| | | I l I
. e ——— 1 e
e i | | |
1 I | | |
40 1 ; | 1
30} : ﬁiq : 4:
0441 S e e, |
| 1 |
10 50k 300k 400k 60Ok B0DK 1M o M AW 5M G BM oM 20M  30M
Frequency [Hz]

MEASUREMENT RESULT:

Fregquency Level Transd Limit Margin Detector Linse FE
MHz dBpv dB dBpWv dB
0.150000 48.70 13.2 (=1 17.2 o©P Ll GND
0.150000 47.60 LY. F 64 16.4 qF Ll GND
0.585000 42 .00 10._4 36 14.0 ¢@P Ll GND
0.805000 S 10._4 36 20.3 0©P Ll GND
1.545000 26.90 10.4 Se 29.1 o@P Ll GND
2.5375000 28.30 10.4 =173 27.7 ©P Ll GND

MEASUREMENT RESULT:

Frequency Level Transd Limit Margin Detector Line FE
MH=z dBpv dB dBuv dB
0.1%0000 31.80 1 B R 54 22.2 &AV Ll GND
0.600000 33190 10.4 16 14.1 &AWV L1 GND
0.805000 24 _80 10.4 16 21.2 &AWV L1 GND
1.965000 2120 10.4 a5 24.8 AV L1 GND
3.230000 24 .30 10.4 a5 21.7 AV L1 GND
Report No.: HCT16CR102E-1 Page 11 of 50

Shenzhen Hongcai Testing Technolo
j—Tect ial Park, Ma.& Baaging Road, B Il

1%1—3rd Flear, Building C.Shuanghuan Xin | it

Tel ; =




(4

HOMNGCAI

TESTING

Conducted Emission Test Data

EUT:
M/N:
Operating Condition:
Test Site:
Operator:
Test Specification:
Comment:

Start of Test:

SCAN TAEBLE:

Short Descriptiocn:

3D Printer

WT800M
Tx Mode

Shielded Room

Cheng

AC 120V/60Hz
Neutral Line
Tem:25°C Hum:50%

"Voltace (I150K-30M) FIN"

150F-30M Voltage

Level [dBuV]

70

&0

50 |-

40

30

20

10

1
Ok 1

=t--

1
Z2M

150k 300k 400k G600k 80 &M 10M 2oM  30M
Frequency [Hz]
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Lins EE
MHz dBpv dB dBpav dB
0.175000 43.10 g i 65 2l.6 OP N GND
0.150000 47 .60 g 5t BT 64 16.4 ©OP N GND
0.225000 42 .00 3 63 20.6 QP N GND
0.580000 42 .30 10.4 56 13.7 QP N GMND
0.805000 36.20 10.4 36 1%.8 QP N GMND
2.785000 27.60 10.4 56 28.4 QP N GMND
MEASUREMENT RESULT:
Frequency Level Transd DLimit Margin Detector Lins EE
MHz dBpv dB dBpv dB

0.150000 31.80 3 b B 54 22.2 AV N GND
0.580000 33.40 10.4 a5 12.6 AV N GND
2.035000 21.20 104 45 24.1 AW N GMND
3.235000 24.10 10.4 46 21.% AV N GND

13.640000 23.10 10.7 S0 26.9 AV N GND
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5. Output Power Measurement

5.1 Applicable standard

Refer to FCC §15.247 (b) and IC RSS-247 Issue1 Clause 5.4 (4).
KDB 558074 v03r03 — Section 9.1.2 PKPM1 Peak Power, Method
KDB 558074 v03r03 — Section 9.2.3.2 Method AVGPM-G

The maximum permissible conducted output power is 1Watt.

5.2 EUT Setup

EUT Power Sensor Power Meter

5.3 Test Equipment List and Details

See section 2.5.

5.4 Test Procedure

Method PKPM1 (Peak Power Measurement)

Peak power measurement were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with ‘a pulse sensor, The pulse senor employs a VBW =
50MHz so this method was only used for signals whose DTS bandwidth was than or equal to 50MHz.

Method AVGPM-G (Average Power Measurement)

Average power measurement were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor, The pulse mater
implemented triggering and fating capabilities which were set up such that power measurements were
recorded only during the ON time of the transmitter, The trace was averaged over 100 traces to obtain
the final measured average power.

Report No.: HCT16CR102E-1 Page 13 of 50
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5.5 Test Result

Temperature ( 'C ) : 22~23

EUT: 3D Printer

Humidity (%RH ): 50~54

M/N: WT800M

Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
IEEE 802.11b mode
Channel Frequency | Average Power Peak Power Peak Power .
(ST (MHz2) (dBm) (dBm) Limit (dBm) | Fass/Fail
Low 2412 15.23 18.25 30 PASS
Middle 2437 15.36 18.49 30 PASS
High 2462 15.89 18.62 30 PASS
IEEE 802.11g mode
Channel Frequency | Average Power Peak Power Peak Power Limit .
Channel (MHz) (dBm) (dBm) (dBm) Pass / Fail
Low 2412 14.31 16.85 30 PASS
Middle 2437 14.46 17.33 30 PASS
High 2462 14.24 16.37 30 PASS

Report No.: HCT16CR102E-1
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6. Test of Peak Power Spectral Density

6.1 Applicable standard

Refer to FCC §15.247 (e) and IC RSS-247 Issue1 Clause 5.2 (2).
KDB 558074v03r03 — Section 10.2 Method PKPSD

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

6.2 EUT Setup

EUT I

Spectrum Analyzer

6.3 Test Equipment List and Details

See section 2.5.

6.4 Test Procedure

The transmitter output was connected to the spectrum analyzer and the parameter was set as below:
1. Set analyzer center frequency to DTS channel centerfrequency.

. Set the span to 1.5 times the DTS channel bandwidth.

. Set the RBW = 3 kHz.

. Set the VBW = 3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

© o0 N oo o A~ W N

. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Report No.: HCT16CR102E-1 Page 15 of 50
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6.5 Test Result

Temperature ( °C ) : 22~23

EUT: 3D Printer

Humidity (%RH ): 50~54

M/N: WT800M

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

IEEE 802.11b mode

Channel RF Power Level Correct Factor PonIv':e?'llzl\:/el Maximum
Channel | Frequency | in 100KHz RBW | 100KHz to 3KHz | . Limit Pass / Fail
in 3KHz RBW
(MHz) (dBm) (dB) (dBm) (dBm)
Low 2412 6.91 -15.22 -8.31 8 PASS
Middle 2437 4.85 -15.22 -10.37 8 PASS
High 2462 5.54 -15.22 -9.68 8 PASS
IEEE 802.11 gmode
Channel RF Power Level Correct Factor P onIv':e?'llzl\:/ el Maximum
Channel | Frequency | in 100KHz RBW | 100KHz to 3KHz | . Limit Pass / Fail
in 3KHz RBW
(MHz) (dBm) (dB) (dBm) (dBm)
Low 2412 0.14 -15.22 -15.08 8 PASS
Middle 2437 2.28 -15.22 -12.94 8 PASS
High 2462 1.47 -15.22 -13.75 8 PASS
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POWER SPECTRAL DENSITY (IEEE 802.11b MODE CH Low)
| MBRKER 1 *REW 100 kHz Marker 1 [Tl |
| 2.41376 cHz VEW 300 k3z &.91
kaf 30 dBm Attt 40 dB *SWT 2.5 = Fanaod 1
£0 “
I mmﬂMW\wawL
- A/J,Hu \ \U L\U\V;
i Y
;;n:er Z2.412 GH=z 2 MH=z/ Span Z0 ME=z
POWER SPECTRAL DENSITY (IEEE 802.11b MODE CH Mid)
| MARKER 1 *REW 100 kHz Marker 1 [T1
: 2.é%?92 GHz VEBW 300 kHz - 4,85 dBm
£0 “
= T
_. g g
. M}y"“ﬂ \f lv, Ry \{\\'

Center 2.437 GHz 2 MH=z/
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POWER SPECTRAL DENSITY (IEEE 802.11b MODE CH High)
EMARRER 1 *REW 10C kHz Marker 1 [Tl ]
| 2.46276 CGHz VEBW 300 kHz
Fef 20 dbm Yatt  dC dz SEWT 2.5 a
30
20 E
B
PMULEH L1 T
10— W 9 P
] \
|50
-
-70
Center Z.482 GHz 2 MHz/ Span Z0 ME=z
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POWER SPECTRAL DENSITY (IEEE 802.11g MODE CH Low)

| MARKER 1 *REW 100 kHz Marker 1 [T1 |
241345 CHz VEW 300 kdAz n.14 &=
Eaf 30 dbm fatt 4o ds EWT 2.5 a 2.413450000 GHz

0

20 ! Ex

10

§ HWWMMWU‘MMWL\

T

-0

Center Z.412 GHz 2.5 MAz/ Span 25 ME=z

POWER SPECTRAL DENSITY (IEEE 802.11g MODE CH Mid)

| MARKER 1 *REW 100 kHz Marker 1 [T1 |
2.436 GHz VEW 300 kd=z ; I

Raef 30 dBm “att 40 Az “EWT 2.5 & 2.436000000 GHz

0

20 | E
:
PMLEH

L1

. WMWWMMWJWH

T

Center Z.437 GHz 2.5 MA=z/S Span 25 ME=
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POWER SPECTRAL DENSITY (IEEE 802.11g MODE CH High)

| MARKER 1 *BEW 100 kHz Marker 1 [T1 ]

2.46295 GH= VEW 300 kH=z 1.47
Fef =0 dBm *Att A0 dE *EWT 2.5 = 2 4Ez950000

30

20 ! Ex

sz
10
1

| o l ”nlﬂ" I
. r |

20
| =
— 40
50
| o

-70
Center Z2.4%2Z2 GHz 2.5 MH=z /S Span 25 ME=z
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7. Test of 6dB Bandwidth

7.1 Applicable standard
Refer to FCC §15.247 (a) (2) and IC RSS-247 Issue1 Clause 5.2 (1), IC RSS-GEN Clause 6.6
KDB558074 v03r03 — Section 8.2 Option 2

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

7.2 EUT Setup

EUT

Spectrum Analyzer

7.3 Test Equipment List and Details

See section 2.5.

7.4 Test Procedure

The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 6dB. The transmitter output was connected to a spectrum analyzer and the parameter was set
as below:

1. Set resolution bandwidth (RBW) = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with

the two outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.
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7.5 Test Result

Temperature ( °C ) : 22~23

EUT: 3D Printer

Humidity (%RH ): 50~54

M/N: WT800M

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

IEEE 802.11b mode

Channel Channel 6dB Bandwidth | Minimum Limit Pass /
Frequency (MHz) (MHz) (kHz) Fail

Low 2412 9.12 500 PASS

Middle 2437 8.16 500 PASS

High 2462 8.24 500 PASS

IEEE 802.11g mode

Channel Channel 6dB Bandwidth Minimum Pass /
Frequency (MHz) (MHz) Limit (kHz) Fail

Low 2412 15.92 500 PASS

Middle 2437 15.527 500 PASS

High 2462 16.40 500 PASS
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6dB BANDWIDTH ( IEEE 802.11b MODE CH Low)
DELTA MARKER 2 *BREW 100 kHz Delta 2 [T1 ]
9.12 MH=z VEW 300 kdz 0.73 dB
Raf 30 dBm *Att A0 dBE *5WT 20 ma 9.120000000 MHZ
30 Marker| 1 [T1
z0 | :_i:)?":_.'-:.’-l f'.l: H:!- ﬂ
£y
PMAEH Lo
Dl ©.46 <Em -
AT M
10 i )
20
e . AN hd
&V N VAN
50
-
T
-0
Center 2.412 GHz 4 MHz/ Span 40 ME=z
6dB BANDWIDTH (IEEE 802.11b MODE CH Mid)
@ ;DELTA MARKER 2 *BREW 100 kHz Delta 2 [T1 ]
2.1é MHz VEW 300 kHz 0.06 dB
Ref 30 dbm *att A0 AR *SWT 20 ms 2.1&0000000 MH:
30 Marker| 1 [T1
1101 <Bm
20 ! 2l 23z0z0pon ca. |EN
panxh
F10
Dl &.74 d=2m T
Al I
20 4
L},A\M H\V““
- M N, In M |
7 I A
50
| _zo
-0
Center Z.437 GHz 4 MHz/ Span 40 ME=z
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6dB BANDWIDTH (IEEE 802.11b MODE CH High)

| DELTA MARKER 2
8§.24 MH=z

*BEW 100 kHz Delta 2 [T21

VEW 300 kHz

1.35 a2

Eef 30 dBm *Att A0 dB *SWT 20 m= 4.240000000 MH=
30 Marker| 1 [T1
1f0d <Bm
20 2l 457840000 cHz
.
PAEH
10
5. 1= |
= Dz 0. 52 dbn ;M M..}
. Mj \M\
20

Vi Y Nt

50

T

-0

Center Z.4€2 GHz
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6dB BANDWIDTH (IEEE 802.11g MODE CH Low)

| DELTA MARKER 2 *REW 100 kHz Deltz 2 [T1 ]

15.92 MH=z VEW 300 kHz 0.g84 o8
Faf 30 dBm *Att A0 dB SWT 5 ms 15.5%20000000 MHZ
0 Marker| 1 [T1

-sfes cEm
- | 2| 40a000hor ca.|EN
ML H
10
| D 0 wal AEm I
Dz -5.61 ﬂwﬂwhl
10

20
WO el m%“w
I,

oo
| o

-70

Center 2.412 GHz 4 MH=z/ Span 40 ME=

6dB BANDWIDTH (IEEE 802.11g MODE CH Mid)

® | DELTA MARKER 2 *REW 100 kHz Delta 2 [T1 ]
15.527 MHz VEW 300 kHz 1.22 dB
Reaf =0 dBm *Att 40 AR SWT & ms 15. 27000000 MH=
30 Marker| 1 [T1
-5l 74 cBm
2o | 2l 429320b00 =a. |EN
L
= D1 0.69 dBm e =
D2 -5.31 :1P-A4&[L,rﬂnu m"'&d—mlw}kai
10
20
—
S0
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=0
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6dB BANDWIDTH (IEEE 802.11g MODE CH High)

| DELTA MARKER 2 *BEW 100 kHz Delta 2 [TL1 )
16.4 MH=z VEW 300 kdz 0.72 dB
Fef 30 dBm *Att 40 dB SWT 5 ms 16.400000000 MH
30 Marker| 1 [T1
—4L 32 dBm
20 2l azzcanbon oz B
"
1 0 1 1=
1 L
Dz 5.8 - - T
|10
20
ik %%
—40
— S0
| =0
-0
Center 2,482 GHz 4 MHEz/ Span 40 ME=
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8. Test of Conducted Spurious Emission

8.1 Applicable standard
Refer to FCC §15.247 (d) and IC RSS-247 Issue1 Clause 5.5.
KDB 558074 v03r03 — Section 11.3

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. In addition, radiated emissions that fall in the restricted bands, as defined in
Section 15.205, must also comply with the radiated emission limits specified in Section 15.209.

8.2 EUT Setup

EUT

Spectrum Analyzer

8.3 Test Equipment List and Details

See section 2.5.

8.4 Test Procedure

1. Set start frequency to DTS channel edge frequency.
. Set stop frequency so as to encompass the spectrum to be examined.
. Set RBW = 100 kHz.
. Set VBW = 300 kHz.

. Detector = peak.

. Sweep = auto couple.
. Allow the trace to stabilize (this may take some time, depending on the extent of the span).

Use peak marker function to determine maximum amplitude of all unwanted emissions within any

2

3

4

5

6. Trace Mode = max hold.
7

8

9.

100 kHz bandwidth.

8.5 Test Result

Temperature ( C ) : 22~23 EUT: 3D Printer

Humidity (%RH ): 50~54 M/N: WT800M

Barometric Pressure ( mbar ): 950~1000 Operation Condition: TX Mode

Report No.: HCT16CR102E-1 Page 27 of 50

Shenzhen Hongcai Testing Technology Co., Ltd.



HOMNGCAI

L TESTING

Test Result: PASS

Marker 1 [T1

IEEE 802.11b mode

CH Low
MARKER 1 *REW 100 kdz
23.90594 GH= VEBW 300 kHz 2
Ref 30 dBm “att 40 dE SWT 2.7 s 23.305940000
30
20 [ A |
ML EH
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i
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b Pri 2 O E S -
L
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-0
| o
-0
2.447 CHz/ Stop 26.5 CGEz

Start 30 Mz

1

Marker
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*EEW 100 kdHz
ZE.176500000 GHz=

CH Mid
| MARKER 1
25,1765 CGH=z VEW 300 kHz
Faf 30 dBm *att A0 dB SWT 2.7 a3
30
20 Ex
ML EH
10
=y
1

| . AN

Stop 26.5% GHz

2.4947 CHz/
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CH High
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IEEE 802.11g mode

CH Low
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CH High
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9. Test of Radiated Spurious Emission

9.1 Radiated Spurious Emission

Refer to FCC §15.205 and §15.209, IC RSS-247 Clause 5.5

9.1.1 Limits

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the
Title 47 CFR must not exceed the limits shown in Table per Section 15.209.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705=30.0 30 30
30-88 100 3
88 — 216 150 3
216 = 960 200 3
Above 960 500 3
9.1.2 EUT Setup
For radiated emission below 30MHz
. ;i RX Antenna
i
“f“| T
s0cm 1m
Metal Full Soldered Ground Plane
ol
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For radiated emission from 30MHz to1GHz

RX Antenna
Ant. feed
point
! \
|- Im B — Y

EUT

80cm

i
Metal Full Soldered Ground Plane

] 5

Spectrum Analyzer [ Receiver

For radiated emission from above1GHz
RX Antenna

i Ant. feed
I point
D[ 2 ' 1~4m

[Eur |- im —»

1 ¥

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

9.1.3 Test Procedure
KDB 558074 v03r03 — Section 12.1, 12.2.7

Quasi-Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 120kHz(for emissions from 30MHz-1GHz)

3. Detector = Quasi-Peak

4. Trace Mode = max hold.

5. Sweep = auto couple.

6. Trace was allowed to stabilize
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Peak Field Strength Measurements

1.
. Set RBW = 1MHz
. Set VBW = 3MHz

N oo o B~ WD

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

. Detector = Peak
. Trace Mode = max hold.
. Sweep = auto couple.

. Trace was allowed to stabilize

Average Field Strength Measurements

1.

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

. Set RBW = 1MHz
. Set VBW = 3MHz
. Detector = power average (RMS)

2
3
4
5.
6
7

Number of measurement points=1001 ( >= 2 x span/RBW)

. Sweep = auto couple.

. Trace (RMS) averaging was performed over at least 100 traces

NOTE:

1.
2.

Configure the EUT according to ANSI C63.10-2013

The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from O degree to 360 degrees) to find the maximum reading.
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9.1.4 Test Result

Temperature ( 'C ) : 22~23

EUT: 3D Printer

Humidity (%RH ): 50~54

M/N: WT800M

Barometric Pressure ( mbar ): 950~1000

Operation Condition:

Normal operation ,TX Mode

Note:

1. Worst-case radiated emission below 30MHz is IEEE 802.11b TX(CH Low, Middle, High) mode;
2. Worst-case radiated emission below 1GHz is Normal operation mode.
3. Worst-case radiated emission above 1GHz is IEEE 802.11b TX (CH Low, Middle, High) and

IEEE 802.11g TX (CH Low, Mid, High) mode.

RADIATED EMISSION BELOW 30 MHz
IEEE 802.11 b TX (CH Low) operating Mode:

Frequency RMett_er Antenna Cable Emission Limits Margin Detector
eading Factor Loss Levels Mode
(MHz) (dBuV) (dB/M) (dB) (dBuV/M) (dB 1 VIM) (dB) PK/QP
5.49 22.76 8.23 1.03 29.96 67 -37.04 QP
18.84 22.47 9.07 1.19 30:35 49.5 -19.15 QP
23.36 23.79 9.25 1.08 31.96 49.5 -17.54 QP
28.33 23.89 8.43 1.66 30.66 49.5 -18.84 QP
IEEE 802.11 b TX (CH Middle) operating Mode:
Frequency Mett_er Antenna Cable Emission Limits Margin Detector
Reading Factor Loss Levels Mode
(MHz) (dBuV) (dB/M) (dB) (dBuV/M) (\7/%';1 (dB) PK/QP
0.522 24.58 8.22 -1.01 31.79 67.0 -35.21 QP
18.43 24.74 8.17 -1.20 31.71 49.5 -17.79 QP
23.71 22.92 8.03 -1.05 29.90 49.5 -19.60 QP
24.88 24.28 7.48 -1.69 30.07 49.5 -19.43 QP
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IEEE 802.11 b TX (CH High) operating Mode:

Frequenc Meter Antenna Cable Emission Limits Marain Detector
q y Reading Factor Loss Levels g Mode
(MHz) (dBpV) (dB/M) (dB) (dBpV/M) (\‘/j/ll?n;l (dB) PK/QP
0.510 19.10 7.89 1.02 28.01 67.0 -38.99 QP
15.40 19.50 8.75 1.21 29.46 49.5 -20.04 QP
19.30 16.20 8.73 1.05 25.98 49.5 -23.52 QP
23.20 21.20 7.33 1.68 30.21 49.5 -19.29 QP
Note:

1. The pre-test have done for the EUT in three axes and found the worst emission at position shown in
test setup photos. The worst case data is recorded in the report.

2. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)
3. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
4. The other emission levels were very low against the limit.

5. Margin value = Emission level.- Limit value
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Spurious Emission Below 1GHz: IEEE 802.11g TX (CH Low)

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

3D Printer

WT800M

Normal operation

3m CHAMBER

Chen

AC 120V/60Hz
Polarization: Horizontal

SWEEP TABLE: "test (30M-1G)"
Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Frequency Frequency Time Bandw.
30,0 MHz 1.0 GHz MaxPeak Coupled 100 kHz 9163-2015
Level [dBuV/m]
10 e bt s e B
| | | | | | | | | | | | | | | |
TOF----- B e sl e B A e T P e —_———— —_——— et b — 4 —— =4
| | | | | | | | | | | | | | | |
60f-—--- e e T R T e R R
| | | | | | | | | | | | | | | |
] e et Tate et Ittt Stk ot ik i o
| | | | | 1 L | I T ! ! I 1 1 1 |
40 ] ] | | T VT, oM L __ L 1Ll _l__d__d__L_1
| | | | | [ ﬁ( ._'/ el | I I | I [
30f b o TEA e bl TV N VXV BORY: 2o sl
1 ~ 1 R | o~ 1 VA A= | 1 | 1 1 1
sof - LS e L N (S
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
30M  40M  50M &0M 70M 100M 200M 300M 400M  500M 600M 800M 1G
Frequency [Hz]
¥ ¥ xMES WSTK062842 red
MEASUREMENT RESULT: "WSTK062842 red"”
6/28/201le 20:28
Freguency Level Transd Limit Margin Det. Height Azimuth Peolarizatior
MHz dBuV/m dB  dBuV/m dB cm deg
53.280000 30.50 13.8 40.0 9.5 QP 300.0 0.00 HORIZONTAL
55.220000 34.20 5.1 40.0 5.8 QP 300.0 0.00 HORIZONTAL
127.000000 39.00 12.9 43.5 4.5 QP 300.0 0.00 HORIZONTAL
171.620000 41.50 12.5 43.5 2.0 gp 100.0 0.00 HORIZONTAL
173.560000 40,80 12.4 43.5 2.7 QP 100.0 0.00 HORIZONTAL
930.160000 37.80 25.9 46.0 g.2 QP 300.0 0.00 HORIZONTAL
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i TESTING

Spurious Emission Below 1GHz : IEEE 802.11g TX (CH Low)

EUT: 3D Printer

M/N: WT800M

Operating Condition: Normal operation
Test Site: 3m CHAMBER
Operator: Chen

Test Specification: AC 120V/60Hz
Comment: Polarization: Vertical

SWEEP TABLE: "test (30M-1G)"

Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Freguency Frequency Time Bandw.
30.0 MHz 1.0 GH=z MaxPeak Coupled 100 kHz 9163-2015
Level [dBuV/m]
T e T et el Mt Bt Bl At Sl St el
| | | | | | | | | | | | | | | |
ToOF----- Ty e S T | B |
I I I | I | I I I I I I I I | I
60f-—--- e S I R
I I I | I | I I I I I I I I | I
] B T e et ettt Il St St ik et &
' R S N ruys I L 1 O S
40 1 L L L L e ————— -l L ____ ol __Ll__d__d__L_
—x '--.__I\\",. R | 1 ;__)\4_ 1 RN SV 1 1 1 1 1 I;n d
B ey S I e Y /A, W N S TV e ol
1 1 1 | 1 [ 1 rron b 1 1 1 1 | 1
I I I | I | I I \ I I I I I I | I
20F----- e e —_—_—_————S—"S—S—S—"eS—"e—e—"~———S€S”——-- e
H [ H v i [
| | | | | | | | | | | | | | | |
D 1 1 1 | 1 | 1 1 1 1 1 1 1 1 | ]
oM 40M  50M  60M 7OM 100M 200M 300M 400M  500M 600M 800M 1G
Frequency [Hz]
¥ X XMES WSTK06Z803_red
MEASUREMENT RESULT: "WSTK062803 red"
6/29/2016 20:45
Freguency Level Transd Limit Margin Det. Height Azimuth Polarization
MEZ dBuV/m dBE  dBuV/m dB cm deg
31.940000 37.00 14.0 40.0 3.0 QP 100.0 0.00 VERTICAL
59.100000 37.80 5.7 40.0 2.2 QP 100.0 0.00 VERTICAL
123.120000 40.30 13.1 43.5 3.2 QP 100.0 0.00 VERTICAL
173.5e0000 37.20 12.4 43.5 .3 QP 100.0 0.00 VERTICAL
542.160000 31.10 19.8 46.0 14.9 QP 100.0 0.00 VERTICAL
$59.260000 38.30 25.3 46.0 7.7 QP 100.0 0.00 VERTICAL
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RADIATED EMISSION ABOVE 1 GHz
IEEE 802.11b TX (CH Low)

Channel Low (2412MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBuV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)

46.27 -7.97 38.30 74 -35.70 P

1385.21 H 1 33.36 -7.97 25.39 54 -28.61 A

46.36 -7.97 38.39 74 -35.61 P

1368.33 V 1 32.74 -7.97 24.77 54 -29.23 A

86.24 -6.47 79.77 -—-- -—-- P

2402 H 1 79.54 -6.47 73.07 -—-- -—-- A

84.24 -6.47 77.77 -—-- -—-- P

2402 V 1 78.25 -6.47 71.78 -—-- -—-- A

41.30 0.52 41.82 74 -32.18 P

4804 H 1 30.27 0.52 30.79 54 -23.21 A

42.71 0.52 43.23 74 -30.77 P

4804 \Y 1 30.22 0.52 30.74 54 -23.26 A

40.15 7.41 47.56 74 -26.44 P

7206 H 1 30.63 7.41 38.04 54 -15.96 A

40.15 7.41 47.56 74 -26.44 P

7206 V 1 30.46 7.41 37.87 54 -16.13 A
11145.34 -—-- -—-- -—-- -—-- - - — -—--
16327.65 -—-- -—-- -—-- -—-- - - - -—--
25376.32 -—-- o -—-- -—-- S - - -

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit
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IEEE 802.11b TX (CH Middle)

Channel Middle (2437MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
45.43 -8.23 37.20 74 -36.80 P
1311.67 H 1 34.04 -8.23 25.81 54 -28.19 A
46.01 -8.23 37.78 74 -36.22 P
1311.67 \% 1 34.74 -8.23 26.51 54 -27.49 A
86.21 -6.37 79.84 -—-- -—-- P
2440 H 1 78.12 -6.37 71.75 -—-- -—-- A
85.23 -6.37 78.86 -—-- -—-- P
2440 \Y 1 77.27 -6.37 70.9 -—-- -—-- A
40.77 0.75 41.52 74 -32.48 P
4880 H 1 30.64 0.75 31.39 54 -22.61 A
42.25 0.75 43.00 74 -31.00 P
4880 V 1 31.64 0.75 32.39 54 -21.61 A
39.41 7.48 46.89 74 -27.11 P
7320 H 1 30.84 7.48 38.32 54 -15.68 A
40.08 7.48 47.56 74 -26.44 P
7320 \% 1 30.73 7.48 38.21 54 -15.79 A
11238.52 -—-- — -—-- -—-- -—-- -—-- -—-- -—--
16327.71 -—-- — -—-- e -—-- -—-- o -—--
25376.58 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown
means the reading of emissions are attenuated more than 20dB below the

“ »

permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,

A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit

in the table above
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IEEE 802.11b TX (CH High)

Channel High (2462MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBuV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
45.77 -8.23 37.54 74 -36.46 P
1321.44 H 1 33.67 -8.23 25.44 54 -28.56 A
46.27 -8.23 38.04 74 -35.96 P
1321.44 V 1 33.78 -8.23 25.55 54 -28.45 A
85.74 -6.28 79.46 --—- -——- P
2480 H 1 76.74 -6.28 70.46 --—- -——- A
84.27 -6.28 77.99 --—- -——- P
2480 V 1 72.48 -6.28 66.20 -—-- -—-- A
41.07 0.97 42.04 74 -31.96 P
4960 H 1 30.74 0.97 31.71 54 -22.29 A
44.59 0.97 45.56 74 -28.44 P
4960 \Y 1 31.73 0.97 32.70 54 -21.30 A
40.48 7.56 48.04 74 -25.96 P
7440 H 1 30.24 7.56 37.80 54 -16.20 A
39.84 7.56 47.40 74 -26.60 P
7440 V 1 29.75 7.56 37.31 54 -16.69 A
11243.58 — e — e e e S e
16327.45 — e e S S e — -—--
25376.26 -—-- o -—-- -—-- -—-- -—-- -—-- -—--
Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit
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IEEE 802.11g TX (CH Low)

Channel Low (2412MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
51.04 -7.97 43.07 74 -30.93 P
1382 H 1 38.13 -7.97 30.16 54 -23.84 A
51.13 -7.97 43.16 74 -30.84 P
1364 V 1 37.51 -7.97 29.54 54 -24.46 A
111.01 -6.47 104.54 --—- ---- P
2412 H 1 104.31 -6.47 97.84 --—- --—- A
115.01 -6.47 108.54 --—- -——- P
2412 V 1 105.02 -6.47 98.55 --—- --—- A
46.06 0.52 46.58 74 -27.42 P
4824 H 1 35.04 0.52 35.56 54 -18.44 A
47.48 0.52 48 74 -26 P
4824 V 1 34.99 0.52 35.51 54 -18.49 A
44.92 7.41 52.33 74 -21.67 P
7236 H 1 35.4 7.41 42.81 54 -11.19 A
44 .92 7.41 52.33 74 -21.67 P
7236 V 1 35.23 7.41 42.64 54 -11.36 A
11145.34 H 1 ---- -—-- -—-- ---- -—-- -—--
16327.65 -—-- -—-- -—-- -—-- e ---- -—-- -—--
25376.32 -—-- -—-- ---- -—-- -—-- ---- -—-- -—--
Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit
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IEEE 802.11gTX (CH Middle)

Channel Middle (2437MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
50.2 -8.23 41.97 74 -32.03 P
1310.26 H 1 38.81 -8.23 30.58 54 -23.42 A
50.78 -8.23 42.55 74 -31.45 P
1310.88 \% 1 39.51 -8.23 31.28 54 -22.72 A
110.96 -6.37 104.59 ---- -—-- P
2437 H 1 99.89 -6.37 93.52 ---- -—-- A
115 -6.37 108.63 ---- -—-- P
2437 V 1 104.04 -6.37 97.67 ---- -—-- A
45.54 0.75 46.29 74 -27.71 P
4874 H 1 35.41 0.75 36.16 54 -17.84 A
47.02 0.75 47.77 74 -26.23 P
4874 V 1 36.41 0.75 37.16 54 -16.84 A
44.18 7.48 51.66 74 -22.34 P
7311 H 1 35.61 7.48 43.09 54 -10.91 A
44 .85 7.48 52.33 74 -21.67 P
7311 V 1 35.5 7.48 42.98 54 -11.02 A
11238.52 H 1 ---- -—-- -—-- ---- -—-- -—--
16327.71 -—-- -—-- -—-- -—-- e ---- -—-- -—--
25376.58 -—-- -—-- ---- -—-- -—-- ---- -—-- -—--
Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit

Report No.: HCT16CR102E-1 Page 43 of 50

Shenzhen Hongcai Testing Technology Co.,Ltd.



IEEE 802.11gTX (CH High)

Channel High (2462MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBuV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
50.54 -8.23 42.31 74 -31.69 P
1318.66 H 1 38.44 -8.23 30.21 54 -23.79 A
51.04 -8.23 42.81 74 -31.19 P
1318.66 V 1 38.55 -8.23 30.32 54 -23.68 A
113.51 -6.28 107.23 --—- ---—- P
2462 H 1 100.51 -6.28 94.23 --—- -——- A
115.04 -6.28 108.76 --—- ---—- P
2462 V 1 104.25 -6.28 97.97 -—-- -—-- A
45.84 0.97 46.81 74 -27.19 P
4924 H 1 35.51 0.97 36.48 54 -17.52 A
49.36 0.97 50.33 74 -23.67 P
4924 \Y 1 36.5 0.97 37.47 54 -16.53 A
45.25 7.56 52.81 74 -21.19 P
7386 H 1 35.01 7.56 42.57 54 -11.43 A
44.61 7.56 52.17 74 -21.83 P
7386 V 1 34.52 7.56 42.08 54 -11.92 A
11243.58 H 1
16327.45
25376.26
Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit
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10. Test of Band Edges Emission

10.1 Applicable standard

Refer to FCC §15.247 (d), IC RSS-247 Issue1 Clause 5.5

KDB558074 v03r03 — Section 11.3

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. In addition, radiated emissions that fall in the restricted bands, as defined in
Section 15.205, must also comply with the radiated emission limits specified in Section 15.209.

10.2 EUT Setup

Radiated Measurement Setup

RX Antenna

i Ant. feed
1 point
— ' 1-4m

Iim ——»

o .
Metal Full Soldered Ground Plane
Spectrum Analyzer [ Receiver
Conducted Measurement Setup
EUT l ]
g o o 0
Plse] O s o0
Spectrum Analyzer
10.3 Test Equipment List and Details
See section 2.5.
10.4 Test Procedure
Conducted Measurement
KDB558074 v03r03 — Section 11.3
1.Set the center frequency and span to encompass frequency range to be measured.
Report No.: HCT16CR102E-1 Page 45 of 50

chnology Co.,Ltd.




‘ ' E HONGCAI
L TESTING

2.Set the RBW = 100 kHz.

3.Set the VBW = 3 x RBW.

4.Detector = peak.

5.Sweep time = auto couple.

6.Trace mode = max hold.

7.Allow trace to fully stabilize.

8.Use the peak marker function to determine the maximum amplitude level.

Radiated Measurement

KDB 558074 v03r03 — Section 12.1, 12.2.7

Peak Field Strength Measurements

=N

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Set RBW = 1MHz
. Set VBW = 3MHz

. Detector = Peak

2
3
4
5. Trace Mode = max hold.
6. Sweep = auto couple.

7

. Trace was allowed to stabilize

Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 1MHz

3. Set VBW = 3MHz

4. Detector = power average (RMS)

5. Sweep = auto couple.

6. Trace (RMS) averaging was performed over at least 100 traces

NOTE :

1. Configure the EUT according to ANSI C63.10-2013

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from O degree to 360 degrees) to find the maximum reading.
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10.5 Test Result

Temperature ( 'C ) : 22~23

EUT: 3D Printer

Humidity (%RH ): 50~54

M/N: WT800M

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

PASS

Radiated Test Result
IEEE 802.11b mode

Channel | Freq.(MHz) | Level(dBuV) | Limit(dBuV) | Margin(dB) Detector
2390 46.72 74 -27.28 Peak

LOW 2390 38.53 54 -15.47 Average
2483.5 43.76 74 -30.24 Peak

HIGH 2483.5 35.33 54 -18.67 Average

IEEE 802.11g mode

Channel | Freq.(MHz) | Level(dBuV) | Limit(dBuV) | Margin(dB) Detector
2390 49.70 74 -24.30 Peak

LOW 2390 37.55 54 -16.45 Average
2483.5 49.56 74 -24.44 Peak

HIGH 2483.5 38.34 54 -15.76 Average

Note: 1. Emission Level = Emission Read Value + Correction Factor

2. Correction Factor) = Antenna Factor + Cable Loss- amplifier gain

3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
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Test of Conducted band edges
CH Low (802.11b MODE)

| MARKER 2 *BEW 100 kHz Marker 2z [Tl |
2.398176 GE=z VEW 300 kHz
Fef 20 dBm *Att 40 dB SWT 15 m= 2.338176
30 Marker| 1 [T1
20 | 2l 400034
E FH
hazH
10
D1 o.4% <Bm
} alh
10
I 52 df ll K
20 I j [
'QtJ
¢
WWWWMM\J
=0
| o
rl
“0 |
Start 2.31 CGE=z 13.2 M=z Stop 2.442 CGE=z
CH High (802.11b MODE)
@ :MARRER 2 *BREW 100 kdz Marker 2 [T1 ]
2.436272 GE= VEW 300 kdHz 37.07 dBm
Fef 30 dBm *aAatt 40 dB SWT & ms 2486272000 GHz
30 Marksr| 1 [T]
-3 :5 cBm
z0 1l HAASEIZ0N00 SH
3D
P EH
-1
5 iz
A J\M
1
D2 —15.04 ZEm L,l
20 ")’Jj\kx !
., 1 M
U \"\.J :
L2
. A ot il A
50
|- &0
rl
-0
Start 2.452 GH=z 4.8 MHzZ/ Stop 2.5 GH=z
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CH Low (802.11g MODE)
DELTA MARKER 2 *BEEW 100 kKHz Delta 2 [T1 ]
| -2.688 MHz VEW 300 kHz 0.09 dB
Faf 20 dBm Attt A0 dB SWT 15 m= —2.E88000000 MH=
x4 Markar| 1
‘112 <Bm
- 2l 54 oo sz |E
A EH
10
= ] il af = i
10
S0 D2 —1l9.01 <dPm
o8]
5o
-
1
-0
Start Z.31 GE=z 11.2 MdAzS Stop 2.422 GHz
CH High (802.11g MODE)
MARKER 2 *REW 100 kHz Marker 2
2.48056 GHz VEW 300 kHz
Ref 30 dBm *Att 40 dB SWT & ms
30 T
z0 2l 4
D
PAEH
10
EEPIT Ay
L b

| a¢ i |
50
| a0
rl
-0
Start 2.452 CGHz 4.8 MAz/S Stop £.5 CGE=z
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11. ANTENNA REQUIREMENT

11.1 standard Applicable
Section 15.203 & IC RSS-GEN Clause 8.3

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

Section 15.247(b)/(c)

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6 dBi.

11.2 Antenna Connected Construction
There are no provisions for connections to an external antenna.
The antenna is designed with permanent attachment and no consideration of replacement.

The antenna used in this product is complied with standard. The maximum Gain of the antenna lower
than 6.0dBi and have the definite antenna Specification.

---End of Report:-*
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