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1. CERTIFICATION INFORMATION

Applicant:

Manufacturer:

FCC ID:

Product:

Model/Type reference:
Trade Name:

Serial Number:

Report Number:
Sample Received Date:
Sample tested Date:

Microcyber Corporation
No.17-8, Wensu Street, Hunnan District, Shenyang, Liaoning,
China 110179

Microcyber Corporation
No.17-8, Wensu Street, Hunnan District, Shenyang, Liaoning,
China 110179

2ADYA-M1100
WirelessHart module
M1100

N/A
EESZG12300002

Dec. 31, 2014
Dec. 31, 2014 to Jan. 06, 2015

The above equipment was tested by Centre Testing International (Shenzhen) Corporation
for compliance with the requirements set forth in the FCC Rules and the measurement
procedure according to ANSI C63.4:2009.

2. TEST SUMMARY

No. Test ltem Rule Result

1 6dB Bandwidth FCC PART15.247(a)(2) PASS

2 Transmitter Output Power FCC PART15.247(b)(3) PASS

3 Power Spectral Density FCC PART15.247(e) PASS

4 Conducted Band_edge ErlT]IS'SIOH / FCC PART15.247(d) PASS
Conducted Spurious Emission

F | RUECEEECER AR Enlel FCC PART15.247(d) PASS
Radiated Spurious Emission

6 AC Conducted Emission FCC PART15.207 PASS

7 Antenna requirements FCC PART15.203 (SeZAl\lscies)

*: According to Section 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. The EUT has a built in
antenna which is a short wire solder on the PCB, this is permanently attached antenna and meets the

requirements of this section.
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests
performed on the product as specified in CISPR 16-4-2. This uncertainty represents an
expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.
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Test item Value (dB)
Conducted Emission Test 3.2dB
Radiated Emissions / Bandedge Emission 4.5dB

4. PRODUCT INFORMATION

Items Description
Rating DC 2.7v~DC 3.7V
Type of
Modulation DS
Antenna Type integral antenna

Frequency Range | 2405 ~ 2475 MHz

2405.0MHz, 2407.9MHz, 2410.8MHz, 2413.8MHz, 2416.7MHz, 2419.6MHz,
2422 5MHz, 2425.4MHz, 2428.4MHz, 2431.3MHz, 2434.2MHz, 2437.1MHz,

Channels 2440.0MHz, 2443.0MHz, 2445.9MHz, 2448.8MHz, 2451.7MHz, 2454 .6MHz,
2457 .6MHz, 2460.5MHz, 2463.4MHz, 2466.3MHz, 2469.2MHz, 2472.2MHz,
2475.0MHz

Gain 1dBi

5. TEST EQUIPMENT LIST

Equipment Manufacturer Model Serial No. Due Date
S GBI 5 ATl TDK SAC-3 06/01/2016
Equipment
Receiver R&S ESCI 100435 07/19/2015
TRILOG Broadband
Antenna schwarzbeck VULB 9163 617 06/25/2015
Multi device Controller maturo NCD/017102/10711 - N/A
Horn Antenna ETS-LINGREN 3117 00057407 07/19/2015
Microwave Preamplifier Agilent 8449B 3008A02425 03/19/2015
Spectrum Analyzer R&S FSP40 100416 07/06/2015
Receiver R&S ESCI 100009 07/19/2015
LISN R&S ENV216 100098 07/19/2015
6. SUPPORT EQUIPMENT LIST
Device Type Brand Model Series No. Data Cable Remark
Adapter HONOR SALMO05100 - N/A FCC vOC
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7. 6DB BANDWIDTH MEASUREMENT
7.1.LIMITS

Systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at
least 500 kHz.

7.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT
7.3.TEST PROCEDURE

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 X RBW.
c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

7.4.TEST RESULT
The test data of worst case are below:

Frequency (MHz) Measured Value (MHz) Result
2405 1.5050 PASS
2440 1.5075 PASS
2475 1.5025 PASS
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Please see the following plots (worst case):
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8. POWER SPECTRAL DENSITY
8.1.LIMITS

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

8.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT
8.3.TEST PROCEDURE

a) Set analyzer center frequency to DTS channel center frequency.
b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to 3 kHz.

d) Set the VBW = 3 X RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the
RBW.

8.4.TEST RESULT
The test data of worst case are below:

Frequency (MHz) Measured Value (dBm) Result
2405 -6.52 PASS
2440 -6.40 PASS
2475 -6.80 PASS
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Please see the following plots (worst case):
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9. MAXIMUM PEAK CONDUCTED OUTPUT POWER MEASUREMENT
9.1.LIMITS

The maximum peak conducted output power of the intentional radiator shall not exceed
the following:

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt (30dBm).

9.2.BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT
9.3.TEST PROCEDURE

a) Set the RBW = DTS bandwidth.

b) Set the VBW = 3 x RBW

c) Set span =2 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.
9.4.TEST RESULT

The test data of worst case are below:

Frequency (MHz) Measured Value (dBm) Result
2405 10.51 PASS
2440 10.26 PASS
2475 10.23 PASS

Remark:
Antenna Gain: 1dBi
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Please see the following plots (worst case):
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10. CONDUCTED BANDEDGE EMISSION MEASUREMENT
10.1. LIMITS

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, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands,
as defined in §15.205(a), must also comply with the radiated emission limits specified in
§15.209(a).

10.2. BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

10.3. TEST PROCEDURE
a) Set to the maximum power setting and enable the EUT transmit continuously.

b) Set RBW = 100 kHz, VBW = 300 kHz (= RBW). Band edge emissions must be at least
20 dB down from the highest emission level within the authorized band as measured with
a 100 kHz RBW.

c) Enable hopping function of the EUT and then repeat step a and b.
d) Measure and record the results in the test report.

10.4. TEST RESULT
Worst case data attached.--- please see the following plots.
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Low Band Edge Plot on 2405MHz:
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11.CONDUCTED SPURIOUS EMISSION MEASUREMENT

11.1. LIMITS

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, provided the transmitter demonstrates
compliance with the peak conducted power limits.

11.2. BLOCK DIAGRAM OF TEST SETUP

(el ]

Spectrum Analayzer EUT

11.3. TEST PROCEDURE

a) The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.

b) Set to the maximum power setting and enable the EUT transmit continuously.

c) Set RBW = 100 kHz, VBW = 300 kHz, scan up through 10th harmonic. All harmonics /
spurs must be at least 20 dB down from the highest emission level within the authorized
band as measured with a 100 kHz RBW.

d) Measure and record the results in the test report.

e) The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

11.4. TEST RESULT
Worst case data---Please see the following plots.
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12.RADIATED BANDEDGE EMISSION / RADIATED SPURIOUS EMISSION

MEASUREMENT
12.1. LIMITS

The field strength of any emissions, which appear outside of operating frequency band and
restricted band specified on 15.205(a), shall not exceed the general radiated emission

limits as below.

Frequency (MHz) Field strength (uV/m) Distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note: the tighter limit applies at the band edges.

12.2. BLOCK DIAGRAM OF TEST SETUP

For radiated emissions from 9kHz to 30MHz

EUT

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver

For radiated emissions from 30 - 1000MHz

RX Antenna

Ll e

R Antenna

Spectrum Analyzer

! Receiver
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For radiated emissions from 1GHz to 25GHz
Support
Equipmenit Antenna

Spectrum Analyzer

. - ",
! Receiver i

12.3. TEST PROCEDURE

Below 30MHz

a. The Product is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter
away from the antenna (loop antenna). The maximum values of the field strength are
recorded by adjusting the polarizations of the test antenna and rotating the turntable.

b. For each suspected emission, the Product was arranged to its worst case and then turn
table was turned from 0 degrees to 360 degrees to find the maximum reading.

c. The test frequency analyzer system was set to Peak Detect (300Hz RBW in 9kHz to
150kHz and 10kHz RBW in 150kHz to 30MHz) Function and Specified Bandwidth with
Maximum Hold Mode.

30MHz ~ 1GHz:
a. The Product was placed on the non-conductive turntable 0.8m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 100 kHz
RBW. Record the maximum field strength of all the pre-scan process in the full band when
the antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is
rotated from O to 360 degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
value (120 kHz RBW): vary the antenna’s height and rotate the turntable from 0 to 360
degrees to find the height and degree where Product radiated the maximum emission,
then set the test frequency analyzer/receiver to QP Detector and specified bandwidth with
Maximum Hold Mode, and record the maximum value.

Above 1GHz:
a. The EUT was placed on the non-conductive turntable 0.8 m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.
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12.4. TEST RESULT
All Antenna position of axes direction (X 'Y, Z) were investigated and the worst-case emissions are
reported.

Below 30MHz:
No emissions were found higher than the background below 30MHz and background is lower
than the limit, so it deems to compliance with the limit without recorded.

30MHz ~ 1GHz:

The test data of low channel, middle channel and high channel are almost same in frequency
bands 30MHz to 1GHz, and the data of middle channel are chosen as representative in
below:

H:
Level [dBuYim]
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Frequency [Hz]
¥ x ®xMES CTI1412Z504Z_red
Fraguency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBpv/m dB dBEpvV/m de cm deg
196.840000 28.50 13.2 43.5 14.6 QP 100.0 25.00 HORIZONTAL
243,340000 30.10 14.3 4.0 12.% QP 100.0 370.00 HORIZCNTAL
293.840000 40.20 15.5 4.0 3.8 QP 100.0 25.00 HORIZONTAL
392.780000 36.40 18.2 4.0 S.6 QP 10a0.0 209.00 HORIZCNTAL
491 .720000 33.00 20.0 4.0 13.0 QP 100.0 17%.00 HORIZONTREL
545.650000 32.80 2g.5 4.0 13.2 oPp 100.0 301.00 HORIZONTAL
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Above 1GHz:
Test Results-(Measurement Distance: 3m)_Channel low_2405MHz:

Frequency Measurement Limit Detector Antenna Result
(MHz) (dBuV/m) (dBuV/m) Type (H/V) (P/F)
2390.0 32.69 74 PK H P
2400.0 35.96 74 PK H P
2405.0* 100.36 PK H P
4810.0 41.36 74 PK H P
2390.0 33.12 74 PK \Y P
2400.0 36.12 74 PK \Y P
2405.0% 104.23 PK \Y, P
4810.0 35.01 74 PK Vv P

*: fundamental frequency
Test Results-(Measurement Distance: 3m) Channel middle_2440MHz:

Frequency Measurement Limit Detector Antenna Result
(MHz) (dBuV/m) (dBuV/m) Type (H/V) (P/F)
2440.0% 103.12 PK H P
4880.0 43.26 74 PK H P
2440.0% 104.12 PK \Y P
4880.0 42.66 74 PK \Y P

*: fundamental frequency
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Test Results-(Measurement Distance: 3m)_Channel high_2475MHz:
Frequency Measurement Limit Detector Antenna Result

(MHz) (dBuV/m) (dBuV/m) Type (H/V) (P/F)
2475.0* 103.25 PK H P
2483.5 34.69 74 PK H P
4950.0 40.23 74 PK H P
2475.0* 102.66 PK Vv P
2483.5 33.65 74 PK V P
4950.0 41.25 74 PK V P

*: fundamental frequency

Remark:

1. The above tables show that the frequencies peak data are all below the average limit, so the
average data of these frequencies are deems to fulfill the average limits and not reported.
2. No emission found from 18GHz to 25GHz.

3. All outside of operating frequency band and restricted band specified are below 15.209.




CTI

Report No. : EESZG12300002 Page 26 of 33
13.AC CONDUCTED EMISSION TEST
13.1. LIMITS
Limits for Class B digital devices
Frequency range Limits dB(pV)
(MHz) .
Quasi-peak Average
0,15 t0 0,50 66 to 56 56 to 46
0,50to 5 56 46
5to 30 60 50

NOTE: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50 MHz.

13.2. BLOCK DIAGRAM OF TEST SETUP

Receiver | | Support
- 0.8m | Equipment
» |
!
|
|

= Ground ReferencePlane

13.3. PROCEDURE OF CONDUCTED EMISSION TEST

a. The Product was placed on a nonconductive table above the horizontal ground
reference plane, and 0.4 m from the vertical ground reference plane, and connected to the
main through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum
disturbance generated from Product in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.
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13.4. GRAPHS AND DATA

Product WirelessHart module Model/Type reference M1100

Power AC 120V/60Hz Temperature 18°C

Mode Keeping TX Humidity 52%

L:

800 dBu¥

Limit: —_—
AVEG: —_

30

-20

T

Rk

L=

0150

0.5

MHz]

5

30.000

No. Freq.

Reading_Level
(dBuv)

Correct
Factor

Measurement

(dBuv)

Limit
(dBuV)

Margin
(dB)

MHz

Peak

QP AVG

dB

peak

QP

AVG

QP

AVG QP

AVG

P/F Comment

1 0.1780

28.69

24.23 2237

9.90

38.59

34.13

32.27

64.57

54.57 -30.44

-22.30

0.2580

26.40

22.65 18.36

9.90

36.30

32.55

28.26

61.49

51.49 -28.94

-23.23

0.4020

27.49

23.69 18.76

9.90

37.39

33.59

28.66

57.81

4781 -2422

-19.15

16.98

12.36 10.85

9.90

26.88

2226

2075

56.00

46.00 -33.74

-25.25

14.3060

32.59

29.32 2830

10.36

42.95

39.68

38.66

60.00

50.00 -20.32

-11.34

17.7260

30.68

2712 2618

10.56

41.24

37.68

36.74

60.00

50.00 -22.32

-13.26

2
3
4 14180
5
6
7

24.0020

25.40

22.63 21.40

10.74

36.14

33.37

32.14

60.00

50.00 -26.63

-17.86

| O Ol Tl W W
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N:
800 dBuv
Limit: J—
AVEG: —_
\ I
A 5
k 2
6
30
m ' WWWM .
-20
0,150 0.5 MHz) 5 30000
Reading_Level Caorrect Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuV) (dBuV) (dB)
MHz Peak QP AVG dB peak QP AVG QP AVG QP AVG  PIF Comment
1 01660 2904 2512 1614 990 3894 3502 2604 6515 5515 -3013 2611 P
2 03379 2681 2363 2100 9080 3671 3353 3090 5925 4925 2572 -1835 P
3 05020 2571 2212 1877 990 3561 3202 2867 5600 4600 -2388 -1733 P
4 149580 3235 3012 2735 1040 4275 4052 3775 60.00 5000 -1948 -1225 P
5 178940 2951 2632 2531 1057 4008 3689 3588 6000 5000 -2311 -1412 P
6 240020 2211 1832 17.05 1074 3285 2906 2779 6000 5000 -3094 2221 P
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

TEST SETUP OF RADIATED EMISSION (above 1GHz)

2 Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www._cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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TEST SETUP OF CONDUCTED EMISIéN

-
”

\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com I\/_‘_H,f 400-6788-333



CTI cuE:m

CENTRE TESTING INTERNATIONAL

Report No. : EESZG12300002 Page 31 of 33

APPENDIX 2 PHOTOGRAPHS OF PRODUCT

View of product-2

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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£

View of product-4

7\ Hotline
E-mail:info@cti-cert.com @ 400-6788-333

www.cti-cert.com

CENTRE TESTING INTERNATIONAL CORPORATION
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<
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View of prodﬁct

*** End of Report ***
The test report is effective only with both signature and specialized stamp, The result(s) shown in this

report refer only to the sample(s) tested. Without written approval of CTI, this report can't be
reproduced except in full.

2\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333



