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1. GENERAL INFORMATION

Applicant:

Manufacturer:

FCC ID:
Product:

LoopPay, Inc.
8 New England Executive Park, Suite 220, Burlington, MA
01803, United States

BBPOS Limited
Suite 1602, 16/F, Tower 2, Nina Tower, No.8 Yeung UK Rd,
Tsuen Wan, Hong Kong

2AB3L-LOOPMST0004
Card Case

Model/Type reference: LOOPMSTO0004

Trade Name:
Serial Number:
Report Number:

Loop Card Case
N/A
EESZG10230002-2

Sample Received Date: Oct. 25, 2014
Sample tested Date: Oct. 25, 2014 to Dec. 01, 2014

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 Item Rule Test Result
1 Conducted Emission FCC 15.207 PASS

2 Radiated Emission FCC 15.209 PASS

3. 20dB Bandwidth Part 2.1049 PASS

4. Antenna Requirement FCC Part 15.203 PASS*

*: The antenna is integrated on the main PCB and no consideration of replacement. The best case gain of the

antenna is 0dBi.

3. PRODUCT INFORMATION

Items Description
Rating 3.7V, 350mAH
Type of Modulation | ASK
Antenna Type Integral antenna
Frequency Range 125KHz
Gain 0dBi
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4. MEASUREMENT UNCERTAINTY

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Measurement items Uncertainty
Conducted Emission Test 3.2dB
Radiated Emissions / Bandedge Emission 4.5dB
TEST EQUIPMENT LIST
Equipment Manufacturer Model Serial No. Due Date
3MXEhamber & TDK SAC-3 06/01/2016
Accessory Equipment
Spectrum Analyzer Agilent E4443A MY45300910 01/15/2015
Receiver R&S ESCI 100435 07/19/2015
Loop Antenna ETS-LINDGREN 6502 00071730 07/22/2015
UG0S LEok ez s schwarzbeck VULB 9163 617 06/25/2015
Antenna
Multi device Controller maturo NCD/017102/10711 -—-- N/A
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
SUPPORT EQUIPMENT LIST
Device Type Brand Model Series No. Data Cable Remark
Notebook Lenovo E42L R36037B10223 N/A FCC DOC
Mouse L.Selectron M004 02284699 Un-shielded 1.2M FCC DOC
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7. AC CONDUCTED EMISSION TEST

7.1. 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
510 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.

7.2. BLOCK DIAGRAM OF TEST SETUP

Receiver | | Support
i~ 0.8m - Equipment
» |
!
I
1

~  Ground ReferencePlane

7.3. 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.



CTI

Report No. : EESZG10230002-2 Page 6 of 21

7.4. GRAPHS AND DATA

Product : Card Case Model/Type reference : LOOPMST0004

Power : AC 120V/60Hz Temperature : 18C

Mode : Keeping TX Humidity 1 51%

L:

800 dBuv

Limit: —_—
AVE: —_

J \J W [TETRGTAATAAA o T

-20

0.150 0.5 [MHz] ] 30000
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuVv) Factor (dBuV) (dBuV) (dB)
MHz Peak QP AVG dB peak QP AVG QP AVG aF AVG P/F Comment
1 0.1700 47.61 3266 990 57.51 4256 6496 5496 -745 -1240 P
2 02220 4094 2697 990 5084 3687 6274 5274 1190 1587 P
3 02819 37797 2369 990 4767 3359 6076 5076 -13.09 1717 P
4 03940 2961 2005 990 3951 2095 ©&5798 47098 1847 1803 P
5 06580 2847 1832 990 3837 2822 5600 4600 -1763 -1778 P
6 67299 2752 1638 990 3742 2628 6000 5000 -2258 -2372 P
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N:
800 dBuV
Limit: —
AVEG: —
\
20
V«\}\ \ y peak
V\“..( MWJ“WJNM W ]ﬂ\mm‘_ﬂ_)wh\rﬁ
-20
0,150 0.5 [MHz) 5 30.000
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuV) (dBuV) (dB)
MHz Peak QP AVG dB peak ol AVG QP AVG QP AVG  P/F Comment
1 0.1700 48.90 3155 990 5880 4145 6496 5496 616 -1351 P
2 02220 4245 2044 990 5235 3034 6274 5274 1039 -2240 P
3 02819 37.33 2164 990 4723 3154 6076 5076 -1353 -1922 P
4 03940 32.24 2339 990 4214 3329 5798 4798 -1584 -1469 P
5 04900 27.35 1630 990 3725 2620 5617 4617 -1892 -1997 P
6 09740 24388 1890 990 3478 2680 5600 4600 -2122 1720 P
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8. RADIATED EMISSION MEASUREMENT

Page 8 of 21

8.1. LIMITS
Frequency (MHz) Field strength (1V/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 8

Above 960 500 3

8.2. BLOCK DIAGRAM OF TEST SETUP
For radiated emissions from 9kHz to 30MHz

Metal Full Soldered Ground Plane

Spectrum Anabyzer
f Receiver

For radiated emissions from 30MHz - 1000MHz

RX Antenna

RX Antenna

Spectrum Analyzer
! Receiver
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8.3. 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 120 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.
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The radiation measurements are performed in X, Y, Z axis positioning. And worst case mode

The TX operated frequency is 125kHz.

8.4. TEST RESULT
A. Below 30MHz:

is recorded in the report.

Card Case
DC 3.7V

Product

Model/Type reference

Temperature
Humidity

Power
Mode

Keeping TX

Level [dBuv/m]
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0.490

0.628

2.06
7.851

28.746




CTI

Report No. : EESZG10230002-2 Page 12 of 21

B. 30MHz ~ 1GHz:

Product : Card Case Model/Type reference : LOOPMST0004
Power : DC3.7Vv Temperature : 18T

Mode : Keeping TX Humidity 1 51%

H:

Level [dBpY//m]

L e et e fet et el e et ek Hte St Rt
I | I | | I | I I | | I I | I I
oF----- e e [ —— i e |
1 | 1 | | 1 | ! 1 | | 1 1 | ! !
i O R O S ) B LS RN PR VRO SO O
1 | 1 | | 1 | 1 1 | | 1 1 | 1
e O S S e 9 1
I S S N S wpuy . L 1 N S O
40 T T T T T T T T
nk----- T g R [ AN T PR ST
1 | 1 | | 1 | 1 1 | [ ¥ 1 | 1 ]
I [ I | | I | I ] 4 | I I | I |
-t I e B e e it bl e RO - t---—ft--—ft-—d-—d--F-1
I | I I | | I I | | I I | I I
| | | | | I | | 1 | | | 1 | | 1
L e T et Bt e e A i Eees el Hni el Mty St St ety
I | I | | I | I I | | I I | I I
1 | 1 | | 1 | 1 1 | | 1 1 | 1 1
oM 40M 50M 80M TOM 100M 200M 300m 400M  500M 600M a0o0M 1G
Frequency [Hz]
¥ x ®xMES CTIL14111050Z_red
Frequency Level Transd Limit Margin Det. Hsight Azimut Polarization
MHzZ dBuv/m de dBuv/m de 1 deq
53 Z0.40 14.¢ 40.0 1s.e QP 200.0 172.00 HORIZONTAL
57 20.00 14.1 40.0 Z20.0 QP 200.0 33.00 HORIZONTAL
97 17.80 12.3 43 .5 Z25.9% QP 100.0 221.00 HORIZONTAL
198 19.50 13.4 43 .5 23.6 QP 200.0 2Z83.00 HORIZONTAL
530 Zg.40 20.7 45.0 13.6 QP 200.0 35Z2.00 HORIZONTAL
932 33.00 Ze.4 46.0 1z.0 QP 100.0 112.00 HORIZONTAL
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V:

Level [dBpYim]
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Frequency [Hz]

®x x xMES CTI141110501_red

Fregquency Level Transd Limit Margin Det. Height ZAzimut
MHZ dBuv/m dB dBuv/m de I deg

]
]
i)

47 .460000 20.50 14.7 40.0 1.5 QP 100.0 229. VERTICAL
€1.040000 25.40 13.4 40.0 14.e QP 100.0 182. VERTICAL
105.660000 18.00 12.3 43,5 Z25.5 QP 100.0 5z VERTICAL
216.240000 19,90 13.8 46,0 26,1 QP 200.0 70 VERTICAL
432 .020000 26.80 19.8 46.0 19.2 QP 200.0 1 VERTICLL
895.120000 3Z.e0 26.3 46,0 13.4 QP 100.0 VERTICAL
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9. 20DB BANDWIDTH OCCUPIED BANDWIDTH MEASUREMENT
9.1. LIMITS

None

9.2. BLOCK DIAGRAM OF TEST SETUP

(aTs )

Spectrum Analayzer EUT

9.3. TEST PROCEDURE
1. 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.

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

3. Use the following spectrum analyzer settings for 20dB Bandwidth measurement. Span =
approximately 2 to 3 times the 20 dB bandwidth, centered on a TX channel; RBW = 1% of
the 20 dB bandwidth; VBW = RBW; Sweep = auto; Detector function = peak; Trace = max
hold.

4. Measure and record the results in the test report.

9.4. TEST RESULT

Frequency (kHz) 20 dB BW (kHz)
\@ REW 300 Hsz Marker 1 [T1 1
VEW 1 kHz —65.53 dBm
Ref —-44 dEm Att 0O dE SWT 115 m=s 1z 6.065000000 kHz
ndB [TfL] zol oo dE
|- 50 =R FY Bl 3= A=l=a =] ORI
Temp 1| [Tl ndg]
-2£| 57 dBm
SRL - 60 1zE[ 150000p00 lHz
1{_‘.1-'.1{ -
Temp Z| [Tl ndR]
| o /! -55| 57 dEm
/ \ 1z 6| 220000000 kHz
|- a0
gjﬂ Tz

Center 1lZ€6.085 kH=z 1 kHz/ Span 10 kH=
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

TEST SETUP OF RADIATED EMISSION (9kHz-30MHz)

TEST SETUP OF RADIATED EMISSION (30MHz-1GHz)
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TEST SETUP OF CONDUCTED EMISSION

»\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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APPENDIX 2 EXTERNAL PHOTOGRAPHS OF PRODUCT

|

External 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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6‘; 7 ,4
/?ﬁfzé/// /m///f f'z’/f I ]
External V|ew of product-3

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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APPENDIX 3 INTERNAL PHOTOGRAPHS OF PRODUCT

|
L

e

8_r9fl[| H 739512
W T Ilrlm |I||I| {01 e o e et \\\'\n\\\‘:\\‘
Internal View of product-1

Inernal View of product-2

»\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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Internal View of product-3

Internal View of product-4




CTI

Report No. : EESZG10230002-2 Page 21 of 21

oy T 1 -

Internal View of product-5

*** 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.



