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BLE Module Model No: BLE-M

FCCID: ST2-BLEM

IC:6012A-BLEM

1. GENERAL INFORMATION

1.1 Verification of Compliance
EUT:

Model:

Applicant:

Standards:

Result:
Tested by:

Test Completion
Date:

Report Number:

BLE MODULE

BLE-M

Centrak, Inc.

FCC Part 15.249
IC RSS-210 Issue 9/RSS-Gen Issue 4

PASS

ADVANCED COMPLIANCE LABORATORY

March 31, 2017

0048-170221-02

The above equipment was tested by Compliance Laboratory, Advanced Technologies,

Inc. for compliance with the requirement set forth in the FCC & IC rules and

regulations. This said equipment in the configuration described in the report, shows the
maximum emission levels emanating from equipment are within the compliance

requirements.

The estimated uncertainty of the test result is given as following. The method of
uncertainty calculation is provided in Advanced Compliance Lab. Doc. No. 0048-01-01.

Prob. Dist. Uncertainty(dB) Uncertainty(dB) Uncertainty(dB)
30-1000MHz 1-6.5GHz Conducted
Combined Std. Uncertainty uc norm. +2.36 +2.99 +1.83

%‘,—6” :

Wei Li
Lab Manager
Advanced Compliance Lab

Date: March 31, 2017




BLE Module Model No: BLE-M FCCID: ST2-BLEM IC:6012A-BLEM

1.2 Equipment Modifications

N/A
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1.3 Product Information

System Configuration

ITEM DESCRIPTION 1D CABLE

Product BLE MODULE (1) FCC ID: ST2-BLEM
IC: 6012A-BLEM

Housing N/A

Power Supply | 1.8-3.6VDC (?)

Operation Freq. 2402MHz to 2480MHz

Max. Channel 40
Number

Channel 2MHz
Separation

Modulation GFSK (BLE)

(1) EUT submitted for grant.
(2) provided by external DC source

1.4 Test Methodology

Radiated tests were performed according to the procedures in ANSI C63.10-2013 at an
antenna to EUT distance of 3 meters.

1.5 Test Facility

The open area test site and conducted measurement facility used to collect the radiated
and conducted data are located at Hillsborough, New Jersey, USA. This site is accepted
by FCC to perform measurements under Part 15 or 18 (Registration # 90601) and also
designated by IC as “ site IC 3130A”. The NVLAP Lab code for accreditation of FCC
EMC Test Method is: 200101-0.

1.6 Test Equipment

Manufacture Model Serial No. Description Cal Due
dd/mmlyy
Hewlett-Packard | HP8546A 3448A00290 EMI Receiver 25/09/17
Agilent E4440A | US40420700 | 3HZ:26.5GHz Spectrum 17/06/17
Analyzer
EMCO 3104C 9307-4396 20-300MHz Biconical Antenna 12/11/17
EMCO 3146 9008-2860 200-1000MHz Log-Periodic 13/11/17
Antenna
ARA MWH- 1013 18-26GHZ Horn Antena 10/2/18
1826/B
EMCO 3115 49225 Double Ridge Guide Horn 28/11/17
Antenna
. ALR- 10KHz-30MHz Active Loop
Electro-Meterics 25M/30 289 Antenna 28/05/17
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Model No: BLE-M

FCCID: ST2-BLEM

IC:6012A-BLEM

COM-POWER L1215A 191994 Line Impedance Stabilization 24/03/18
Networks

Fischer Custom LISN-2 900-4-0009 Line Impedance Stabilization 18/03/18
Networks

All Test Equipment Used are Calibrated Traceable to NIST Standards.
Standard Calibration interval: 2 year.

1.7 Statement for the Document Use

This report shall not be reproduced except in full, without the written approval of the
laboratory. And this report must not be used by the client to claim product endorsement
by NVLAP or any agency of the U.S. & Canada Governments.
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2. PRODUCT LABELING

Centrak BLE Module
Model No.: BLE-M

FCC ID: ST2-BLEM IC: 6012A-BLEM

This device complies with part 15 of the FCC & IC
RSS-210 & RSS-Gen Rules. Operating is subject to
the following two conditions: (1) This device may
not cause harmful interference, and (2) this device
must accept any interference received, including
interference that mav cause undesired operation.

Figure 2.1 1D Label
(The statement may be shown in its user manual for small size devices )
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Figure 2.2 Location of Label on EUT

Proposed FCC/IC Label for Hosting Device with BLE-M Module:

Brand Name Product Name & Product Model No.
Contains FCC ID: ST2-BLEM IC: 6012A-BLEM

This device complies with FCC Part 15C & IC RSS-210 Rules.
Operating is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that
may cause undesired operation.
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3. SYSTEM TEST CONFIGURATION

3.1 Justification

The product was configured for testing in a typical fashion (as a customer would
normally use it). EUT was properly orientated for being tested in the correct plane. Its
antenna is permanently connected to PCB.

Antenna Spec: Dipole SMT 0dBi Max

Testing was performed as EUT was continuously operated with modulation at the
following frequency channels:

Low=2402MHz, Middle= 2440MHz, High=2480MHz.

EUT was powered by external DC source for final data collection although this module
will be only installed in battery powered hosting devices ( per applicant’s design spec.).

3.2 Special Accessories

N/A

3.3 Configuration of Tested System

Figure 3.x illustrate this system, which is tested standing along.
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Orientation (X)

Orientation (Y)
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Orientation (Z2)
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'
Figure 3.1 Radiated Test Setup
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Figure 3.2 Conducted Test Setup
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4. SYSTEM SCHEMATICS

See Attachment.

Figure 4.1 System Schematics
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5. CONDUCTED EMISSION DATA

5.1 Test Methods and Conditions

The EUT was under normal operational mode during the conducted emission test. EMI
Receiver was scanned from 150KHz to 30MHz with maximum hold mode for maximum
emission. Recorded data was sent to the plotter to generate output in linear format. At
the input of the spectrum analyzer, a HP transient limiter is inserted for protective
purpose. This limiter has a 10 dB attenuation in the range of 150KHZ to 30MHZ. That
factor was automatically compensated by the receiver, so the readings are the corrected
readings. The reference of the plot is the CISPR 22 Class B limit in Figure 5.1 through
Figure 5.2.

Conducted Emission Technical Requirements

Class A Class B
Frequency Range Quasi-Peak Average Quasi-Peak Average
dBuV dBuVv DBuV dBuV
150kHz —0.5MHz 79 (8912uV) 66 (1995uV) 66-56 56-46
0.5MHz-30MHz 73 (4467uV) 60 (1000uV)
0.5MHz- 5MHz 56 46 (250uV)
5MHz-30MHz 60 50

Emissions that have peak values close to the specification limit (if any) are also
measured in the quasi-peak mode to determine compliance.

5.2 Measurement Instrument Configuration for Conducted Emission

l.J'_"S_\'I Al

]

RECEIVER

5.3 Testing Data

16
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The following plots show the neutral and line conducted emissions for the typical
operation condition. The conducted test data shows the worst case emissions still below
the FCC Part 15/CISPR22 Class B limits.

Optional ac/dc adaptor ( providing 3V DC power) was used .

Highest Data for AC Line Conducted Emissions

AC Main Line Neutral

Freguency (MHz) | 0.520 0.680 3.960 23.810 0.170 0.540 0.610 23.480
Peak/QP Reading | 13.58 13.72 13.31 13.99 13.84 12.89 13.84 13.32
(dBuV)

Class B QP limit 56 56 56 60 65.42 56 56 60
Average Reading

(dBuv)*

Class B Average 46 46 46 50 55.42 46 46 50
Limit

Complied Yes Yes Yes Yes Yes Yes Yes Yes

* peak reading is well below the QP & AVG limit.

Test Personnel:

Tester Signature: Dl Ta

Typed/Printed Name: David Tu

17
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(@3]
MARKER ACTU DET: PEAK
23.81 MHz MEAS DET: PEAK QP AVG
13.99 dBuV MKR 23.81 MHz

13.99 dBpV

LOG REF 75. 8 dBEpW

1@
S PASS [ IMIT
1B dB| | T
—
UA SE
5C FC .
HCDRRNWwﬂMmMAwwmvﬁmwﬂww*muvw%mwwm»u«wA¢h&vaﬁd*AmNJW~*“JM”
START 158 kH: STOP dA.BRA MHz
#1F BW 9.A kHz AVG BH 38 kHz SWF 2.43 sec
Figure 5.1 Line Conducted Emission
[@2]
MRARKEERE RCTW DODET: FERK
G168 kHz MEAS DET: PEAK QF AUG
13.84 dBELV MER G168 kHz
13.9% dBEuU
LOG REF 75.0 dBuW
1B
dE .~
PASS |LIMIT
HTH
1B dE I
_\—_‘_\x\_\-\__\_ﬁ"—h\.
UR SEBE
SCOFC
RCORR %WMWW wm%wmwﬂwmwmmmwww
START 158 kH:z STOF d@.@8 HMHz

#IF BEW 9.8 kH= AUG BW 2B kH= SHF 2.4H9  sec

Figure 5.2 Neutral Conducted Emission
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6. RADIATED EMISSION DATA

6.1 Field Strength Calculation

The corrected field strength is automatically calculated by EMI Receiver using
following:

FS = RA +AF + CF + AG

where FS: Corrected Field Strength in dBuV/m
RA: Amplitude of EMI Receiver before correction in dBuV
AF: Antenna Factor in dB/m
CF: Cable Attenuation Factor in dB
AG: Built-in Preamplifier Gain in dB (Stored in receiver as part of the calibration data)

6.2 Test Methods and Conditions

The initial step in collecting radiated data is a EMI Receiver scan of the measurement
range below 30MHz using peak detector and 9KHz IF bandwidth / 30KHz video
bandwidth. For the range under 1GHz, 120KHz IF bandwidth / 120KHz video
bandwidth are used. Both bandwidths are 1MHz for above 1GHz measurement. The
frequency range from the lowest clock frequency in EUT circuitry to 10" harmonics
were investigated.

6.3 Test Data

The following data lists the significant emission frequencies, polarity and position, peak
reading of the EMI Receiver, the FCC limit, and the difference between the peak
reading and the limit. Explanation of the correction and calculation are given in section
6.1.

Rl

Test Personnel:

Typed/Printed Name: Edward Lee Date: March 31, 2017
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BLE Module

Model No: BLE-M

FCCID: ST2-BLEM

IC:6012A-BLEM

Radiated Test Data for Fundamental and Harmonics per 15.249/RSS-210

(CH-2402MHz/2440MHz/2480MHZz)

Low Channel: 2402MHz

Worst |, . Peak@3m | QP/Avg | PX | QP /Avg. | PK Mar p
Eﬁ%? HIV., H‘Er'ﬁ)ht- Azimuth (2@)') Q@3mg (3L)'(E‘B T O | dBuv /Av(gg.Mar.
7(1) (@BuV/m) |@Buvim)| RS0 | @Buvim) | m) | (@BuV/m)
2402 | HX | 11 | 000 | 938 o1l 114 94  [202 |29
4804 | HX | 11 | 090 | 486 425 14 54 |254 [115
7206 | HX | 1.0 | 330 | 506 204 74 54 |234 [136
2402 | VX | 11 | 270 | 893 86.5 114 94 |247 |75
4804 | VX | 11 | 330 | 519 478 14 54 |221 |62
7206 | VX | 10 | 000 | 506 404 74 54 |234 [136
2402 | HY | 11 | 000 | 945 017 114 94 |195 [23
4804 | HY | 11 | 090 | 487 417 74 54 |253 123
7206 | HY | 10 | 090 | 496 400 74 54 |244 [138
2402 | VY | 11 | 090 | 901 87.5 114 94 |239 |65
4804 | VY | 11 | 180 | 538 49 74 54 202 |48
7206 | VY | 10 | 180 | 513 423 714 54 |227 [117
2402 | HZ | 11 | 000 | 902 87.7 114 94 |[238 |63
4804 | Hz | 11 | 180 | 537 49.0 74 54 203 |5
7206 | Hz | 10 | 180 | 501 40.9 74 54 |239 [131
2402 | VZ | 11 | 090 | 937 010 114 94 [203 |3
4804 | vz | 11 | 270 | 517 459 74 54 223 |81
7206 | VZ | 10 | 160 | 507 408 74 54 |233 |[132
Middle Channel: 2440MHz
Frea.@) | WOt | peignt| . | Peak@3m | QP/Avg P 1 Qpiavg. |PK Mar| QP
(MHz) HIV, (m) Azimuth  (2) @3m (3)(dB Lim (1) |(dBuV/|/Avg.Mar.
Z(1) (dBuV/m) | (dBuV/m) uv/m) (dBuv/m)| m) (dBuV/m)
2440 | HX | 11 | 000 | 930 902 | 114 94 |21 |38
4880 | HX | 11 | 000 | 50.7 453 74 54 |233 |87
7320 | HX | 10 | 270 | 501 40.7 74 54 |239 [133
2440 | VX | 11 | 270 | 884 857 | 114 94 |256 |83
4880 | VX | 11 | 000 | 484 438 74 54 |256 |[10.2
7320 | VX | 10 | 160 | 515 41.0 74 54 |225 |13
2440 | HY | 11 | 000 | 932 9.8 | 114 94 208 |32
4880 | HY | 11 | 180 | 46.0 411 74 54 |28  [129
7320 | HY | 10 | 090 | 4938 40.1 74 54 |242 [139
2440 | VY | 11 | 090 | 878 850 | 114 94 |262 |9
4880 | VY | 11 | 180 | 50.1 45.4 74 54 |239 |86
7320 | VY | 10 | 180 | 519 418 74 54 |221  [122
2440 | HZ | 11 | 000 | 8938 87.4 | 114 94 |242 |66
4880 | Hz | 11 | 000 | 529 48.2 74 54 |211 |58
7320 | HZ | 10 | 000 | 510 413 74 54 |23 |[127
2440 | VZ | 11 | 090 | 9238 89.9 | 114 94 |212 |41
4880 | VZ | 11 | 090 | 492 443 74 54 |248 |97
7320 | VZ | 10 | 180 | 505 40.9 74 54 |235 [131
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Model No: BLE-M

FCCID: ST2-BLEM

IC:6012A-BLEM

High Channel: 2480MHz

Frea @) | Worst |pign || Peak@3m | QP/Avg P 1 QpiAvg. |PK Mar| QP
(MHz) H/V, (m) Azimuth 2 @3m (3)(dB Lim (1) | (dBuV/|/Avg.Mar.
Z(1) (@BuV/m) | @Buv/m)| (S | @Buvim) | m) | (dBuV/m)
2480 | HX | 11 | 180 | 926 89.9 | 114 04 |214 |41
4960 | HX | 11 | 330 | 523 47.6 74 54 |217 |64
7440 | HX | 1.0 | 160 | 502 403 74 54 [238 |137
2480 | VX | 11 | 090 | 876 848 | 114 94 |264 |92
4960 | VX | 11 | 330 | 514 45.7 74 54 |226 |83
7440 | VX | 10 | 180 | 515 42.4 74 54 |225 [116
2480 | HY | 11 | 180 | 930 904 | 114 94 |21 |36
4960 | HY | 1.1 | 180 | 514 435 74 54 |226 [105
7440 | HY | 10 | 180 | 506 40.4 74 54 |234 [136
2480 | VY | 11 | 180 | 894 86.7 | 114 94 |246 |73
4960 | VY | 1.1 | 000 | 519 438 74 54 221 |102
7440 | VY | 10 | 180 | 503 443 74 54 |237 |97
2480 | HZ | 11 | 180 | 886 860 | 114 94 |254 |8
4960 | Hz | 1.1 | 000 | 520 483 74 54 |22 |57
7440 | Hz | 10 | 135 | 505 418 74 54 235 |122
2480 | VZ | 11 | 090 | 914 889 | 114 94 |226 |51
4960 | VZ | 11 | 045 | 515 471 74 54 |225 6.9
7440 | VZ | 10 | 045 | 500 413 74 54 |24  [127

(1) The limit for emissions within the 2400-2483.5MHz band is 50mV/(94dB) per FCC Sec. 15.249 & IC
RSS-210 Issue 9, Annex B.10. The limit for its harmonics is 500uV (54dB). Other spurious emissions
shall be lower than either its fundamental by 50dB or the limit defined in Sec. 15.209, whichever is

higher.

(2) If the peak reading is less than the FCC/IC quasi-peak or average limit, it’ll be not necessary to show
the measured/ calculated quasi-peak or average reading.
(3) For above 1GHz range, peak reading shall meet the limit: average Limit+20dB.
(4)Comparing to the limit defined in FCC Sec. 15.249, emissions average reading below the limit by
20dB were not recorded.
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FCCID: ST2-BLEM

IC:6012A-BLEM

Other Spurious (non-harmonics) outside of 2400-2483.5MHz band
per 15.209 & RSS-Gen

(Transmitting & Receiving Modes)***

Frequency| Polarity Antenn Azimuth Pegk QP/Averag | FCC 3m |Difference
a Reading :
e Reading
(V,H) Height at 3m Limit
Position * **
(MHz) (2) (m) |(Degree)|(dBuV/m)| (dBuV/m) |(dBuV/m)| (dBuV/m)
54.1 H 1.8 045 34.5 40.0 -5.5
58.5 H 1.8 090 34.7 40.0 -5.3
112.0 H 1.8 090 35.3 43.5 -8.2
384 H 11 180 35.3 46.5 -11.2
700 H 1.0 135 39.1 46.5 -7.4
914 H 1.0 120 43.5 46.5 -3.0
954 H 1.0 180 42.6 46.5 -3.9
1130 H 11 180 43.5 54.0 -10.5
1606 H 1.1 160 49.2 54.0 -4.8
1920 H 1.1 235 50.7 54.0 -3.3
1956 H 1.1 235 50.9 54.0 -3.1
40.2 Y 1.2 000 32.7 40.0 -7.3
48.3 \Y 1.2 000 36.0 40.0 -4.0
115.0 \Y 1.1 235 35.2 43.5 -8.3
120.0 Y 1.1 235 36.1 43.5 -7.4
150.0 \Y; 11 135 40.4 43.5 -3.1
680 \Y 1.1 180 39.3 46.5 -7.2
700 \Y 11 160 39.1 46.5 -7.4
880 Y 1.1 235 41.5 46.5 -5.0
920 Y 11 160 41.8 46.5 -4.7
1256 \Y 1.1 090 47.9 54/0 -6.1
1640 \Y 1.1 045 48.1 54.0 -5.9
1893 Y 1.1 180 50.3 54.0 -3.7
2204 Y 1.1 180 51.6 54.0 -2.4

* If the peak reading is less than the FCC/IC quasi-peak or average limit, it’ll be not necessary to show
the measured/ calculated quasi-peak or average reading.
**Comparing to the limit defined in FCC Sec. 15.209& RSS-Gen, emissions below the limit by 20dB
were not recorded.
*** Per prescan results, non-harmonics spurious with Transmitting mode are higher than those with
receiving mode and they are chosen for final data record.
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2400 Band Band-edge Spurious ( 20dB attenuation setting)

[@3)

MARKER
2.3166 GHz
62.97 dBuNsm

LOG REF 583.8 dEuls/m

RETW DET: FERK
FIERS DET: PEAK dP
MKR 2.31B6 GHz
E2.37 dBul/m

FRERMP ON

dE~

ATH
2B dB

A 5B Wwwwmm

SCoEE

ACORR

S5TRR1 2. 00BN GHz
#IF BH 1.8 MHz

¥AUG BHW 3 HH=z

S10F 2. 9828 Rz
SHP 2A.B msec

* Max. Peak Reading is 62.97dBuV/m, Average Reading 49.20dBuV/m with correction factors. Both are

under FCC /IC limit.

[@3)

MARKER
2.48262 GHz
63.63 dBulsm

RCTY DET: PERK
FIERS DET: PERK @
MER £.48262 GH:
E3.63 dBul/m

FREAMF ON

LOG  REF B83.8 dBul¢m
B
dE~

ch dB

VA SE
SIC.- EE

RCORR

STRART 2.4810AB GHz
#IF BW 1.8 MHz

¥AVG BW 3 HH=z

STOP o.5HHBEA GHz
SHF CH.B msec

* Max. Peak Reading is 63.63dBuV/m, Average Reading 50.74dBuV/m with correction factors. Both are

under FCC /IC limit.
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6.4 Occupied Bandwidth

(@)
MARKER a RCTV DET: PERK
1.223 Miiz MEAS DET: PEAK QP
17 dB MKRa 1.223 HHz
17 dB
LOG REF 93.5 dBu/m PRERHP DN
5
dB/
ATH
36 g6 ey
DL
BB. 1 ﬁ\
dBull /i 7
UR SE
ALY LR
TR el
CENTER 2402088 GHz SPAN 3.800 1z
$1F BN 3B kHz FAUG BN 1 NHz SHP 20.8 msec
Low Channel (Max. -20dB BW: 1.223MHz)
@)
MARKER a ACTU DET: PERK
1.050 HHz MEAS DET: PEAK QP
-3.20 ok MKRa 1.858 MH:
3720 de
LOG REF 89.5 dBul/m PREAMP 0N
E
dB/
ATH -
2B dE Mwm W |
f 1'| L
]
! e
VR SB i
S0 FC N
ACORR
. ﬂ'ﬁ W WA y ,qk
v wﬁﬂhﬂmﬁk
CENTER 2. 482000 GHz SPAN 3.000 MH:
$1F BN 30 kHz $AYG BH L HH: SWP 20.0 msec
Low Channel (99% BW: 1.050MHz)
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(@)
MARKEER & RCTY DET: FPERK
1.208 HH: MERS DET: PERK aP
-.37 dB MKRa 1.208 MH:
-.37 dB
LDG  REF 93.E dBul/m PREAMP ON
E
dB s
ATH J‘w'vmw
30 db b -
oL
G3.5 Hr L\
dBull/m
WA 5B
SC FC
AL ORR o W ", s
CEMTER . 44BAEA GHz SPAN 3.8B0 MH:z
#1F BN 38 kHz $AVG BN 1 MHz SHP 2.8 msec
Middle Channel (Max. -20dB BW: 1.208MHz)
[@]
MARKEE & RCTU DET: FERK
1,843 MHz MERS DET: PEAK QP
4.35 dB MERa 1.843 MH:
4.35 dB
LOG  REF B9.6 dBul/m PREAMP 0N
B
dB/
ATH i
28 b Lot
MMW i
! W
HR SB !
aC FC
RCORR R
I/ Wl
CEHTER 2.44RAEA GHz SPAM 3.WBA MH:z
#1F BW 38 kHz $AUG BN 1 NHz SWP 28.8 msec
Middle Channel (99% BW: 1.043MHz)
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()
MARKER » ACTU DET: PERAK
1.CAB fH: MERS DET: PEAEK QP
-1.85 df MKRa 1.208 MHz
-1.85 dB
LOG REF 93.6 dBub/m PREAMP ON
5
dB/s N
ATH e
0 dB Ve N
DL !
E9.3 Y
dBul /1 f
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CENTER Z.48BEEA GH:z SPAN 3.0868 MHz
#IF BW 38 kHz #AVG BW 1 MHz SHP 2B.8 msec

High Channel (Max. -20dB BW: 1.200MHz)
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High Channel (99% BW: 1.073MHz)
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