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Section λ. Report summary 

 

λ.λ AppliĐaŶt aŶd ŵaŶufaĐtuƌeƌ 

 

Company name TableTop Media, LLC 

Address 12404 Park Central Drive, Ste 350 

City Dallas 

Province/State TX 

Postal/Zip code 75251 

Country USA 

 

λ.μ Test speĐifiĐatioŶs 

 

FCC 47 CFR Part 15, Subpart C, Clause 15.225 Radio Frequency devices operating within the 13.110–14.010 MHz band 

 

λ.ν Test ŵethods 

 

ANSI C63.10 v2013 American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices  

 

λ.ξ “tateŵeŶt of ĐoŵpliaŶĐe 

 

In the configuration tested, the EUT was found compliant. 

Testing was completed against all relevant requirements of the test standard. Results obtained indicate that the product under test complies in full with the 

requirements tested. The test results relate only to the items tested. 

“ee ͞“uŵŵaƌǇ of test ƌesults͟ foƌ full details. 

λ.ο EǆĐlusioŶs 

 

None 

λ.π Test ƌepoƌt ƌeǀisioŶ histoƌǇ 

 

Revision # Details of changes made to test report 

TRF Original report issued 

 



Section 2:  Summary of test results 
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Section μ. Summary of test results 

 

μ.λ FCC Paƌt λο “uďpaƌt C, geŶeƌal ƌeƋuiƌeŵeŶts test ƌesults 

 

Part Test description Verdict 

§15.207(a) Conducted limits Not applicable1 

§15.31(e) Variation of power source Pass1 

§15.203 Antenna requirement Pass2 

§15.215(c) 20 dB bandwidth Pass 

Notes: 1 The EUT is a battery powered device and all tests were performed with fully charged battery 

2 The Antenna is located within the enclosure of EUT and is not user accessible. 

 

μ.μ FCC Paƌt λο “uďpaƌt C, iŶteŶtioŶal ƌadiatoƌs test ƌesults 

 

Part Test description Verdict 

§15.225(a) Field strength within 13.553–13.567 MHz band Pass 

§15.225(b) Field strength within 13.410–13.553 MHz and 13.567–13.710 MHz bands Pass 

§15.225(c) Field strength within 13.110–13.410 MHz and 13.710–14.010 MHz bands Pass 

§15.225(d) Field strength outside 13.110–14.010 MHz band Pass 

§15.225(e) Frequency tolerance of carrier signal Pass 

Notes: None 

 



Section 3:  Equipment under test (EUT) details 
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Section ν. Equipment under test (EUT) details 

 

ν.λ “aŵple iŶfoƌŵatioŶ 

 

Receipt date August 12, 2016 

Nemko sample ID number 133-002588 

 

ν.μ EUT iŶfoƌŵatioŶ 

 

Product name Battery Pack with integrated NFC radio 

Model zPay 

Serial number AN36231402D2 

 

ν.ν TeĐhŶiĐal iŶfoƌŵatioŶ 

 

Operating band 13.553–13.567 MHz 

Operating frequency 13.56 MHz 

Modulation type ASK 

Occupied bandwidth (99 %) 454 kHz 

Power requirements 7.6 VDC from internal Li-Ion battery 

Emission designator 454KA2D 

Antenna information 
Internal antenna, 0 dBi gain 

The EUT uses a unique antenna coupling/ non-detachable antenna to the intentional radiator. 

 

ν.ξ PƌoduĐt desĐƌiptioŶ aŶd theoƌǇ of opeƌatioŶ 

 

The zPay product is a payment device for accepting chip card and contactless EMV payments intended for use in our Ziosk tabletop unit. The payment 

module is incorporated in a removable battery pack that powers the Ziosk. It uses a 13.56 MHz NFC reader chip to implement the contactless payment 

protocols, including ISO14443A and B. The NFC antenna is also integrated within the battery pack.  

 

ν.ο EUT eǆeƌĐise details 

 

EUT was set to transmit at 13.56 MHz frequency using Laptop and test fixture, then disconnected from the test fixture while transmitting.  

  



Section 3:  Equipment under test (EUT) details 
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ν.π EUT setup diagƌaŵ 

 

EUT NFC

 

Figure χ.ϊ-υ: Setup diagƌaŵ 

 

ν.ρ “uppoƌt eƋuipŵeŶt 

 

Table χ.ϋ-υ: Suppoƌt eƋuipŵeŶt 

Description Brand name Model/Part number Serial number 

Laptop Dell E6420 3S8M5Q1 

Test fixture Ziosk PN: TTM-00535 – 

 



Section 4:  Engineering consideration 
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Section ξ. Engineering considerations 

 

ξ.λ ModifiĐatioŶs iŶĐoƌpoƌated iŶ the EUT 

 

There were no modifications performed to the EUT during this assessment.  

ξ.μ TeĐhŶiĐal judgŵeŶt 
 

None 

ξ.ν DeǀiatioŶs fƌoŵ laďoƌatoƌǇ tests pƌoĐeduƌes 

 

No deviations were made from laboratory procedures. 

 



Section 5:  Test conditions 
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Section ο. Test conditions 

 

ο.λ AtŵospheƌiĐ ĐoŶditioŶs 

 

Temperature 15–30 °C 

Relative humidity 20–75 % 

Air pressure 860–1060 mbar 

 

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity during the 

tests shall be recorded and stated. 

 

ο.μ Poǁeƌ supplǇ ƌaŶge 

 

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present document, the 

nominal voltage shall be the declared voltage, or any of the declared voltages ±5 %, for which the equipment was designed.  

 



Section 6:  Measurement uncertainty 
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Section π. Measurement uncertainty 

 

π.λ UŶĐeƌtaiŶtǇ of ŵeasuƌeŵeŶt 
 

Measurement uncertainty budgets for the tests are detailed below. Measurement uncertainty calculations assume a coverage factor of K = 2 with 95% 

certainty. 

 

Test name Measurement uncertainty, dB 

All antenna port measurements 0.55 

Conducted spurious emissions 1.13 

Radiated spurious emissions 3.78 

AC power line conducted emissions 3.55 
 

 



Section 7:  Test equipment 
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Section ρ. Test equipment 

 

ρ.λ Test eƋuipŵeŶt list 
 

Table ϋ.υ-υ: EƋuipŵeŶt list 

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal. 

3 m EMI test chamber TDK SAC-3 FA002047 1 year Dec. 01/16 

Flush mount turntable Sunol FM2022 FA002082 — NCR 

Controller Sunol SC104V FA002060 — NCR 

Antenna mast  Sunol TLT2 FA002061 — NCR 

Receiver/spectrum analyzer Rohde & Schwarz ESU 26 FA002043 1 year Jan. 07/17 

Bilog antenna (20–3000 MHz) Sunol JB3 FA002108 1 year Apr. 28/17 

Active loop antenna (0.01–30 MHz) Com-Power AL-130 FA002674 1 year Mar. 10/17 

Temperature chamber Espec EPX-4H FA002735 1 year Jan 26/17 

Note: NCR - no calibration required 

 



Section 8 Testing data 

 

Test name FCC 15.215(c) 20 dB bandwidth 

Specification FCC 15 Subpart C  
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Section ς. Testing data 

 

ς.λ FCC λο.μλο;ĐͿ μκ dB ďaŶdǁidth 

 8.͟.͟ Definitions and limits 

 

Intentional radiators operating under the alternative provisions to the general emission limits, as contained in §§15.217 through 15.257 and in Subpart E of 

this part, must be designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule 

section under which the equipment operates, is contained within the frequency band designated in the rule section under which the equipment is operated. 

The requirement to contain the designated bandwidth of the emission within the specified frequency band includes the effects from frequency sweeping, 

frequency hopping and other modulation techniques that may be employed as well as the frequency stability of the transmitter over expected variations in 

temperature and supply voltage. 

 8.͟.͠ Test summary 

 

Test date: August 15, 2016 Temperature: 22 °C 

Test engineer: Andrey Adelberg Air pressure: 1008 mbar 

Verdict: Pass Relative humidity: 32 % 

 8.͟.͡ Observations, settings and special notes 

 

Spectrum analyzer settings: 
 

Detector mode: Peak 

Resolution bandwidth: ≥ϭ % of spaŶ 

Video bandwidth: RBW × 3 

Trace mode: Max Hold 

 8.͟.͢ Test data 

 

Table ό.υ-υ: Loweƌ φτ dBĐ fƌeƋueŶĐy Đƌoss ƌesult 

Fundamental frequency, MHz Lower 20 dBc frequency cross, MHz Limit, MHz Margin, MHz 

13.560 13.6798 13.553 0.1268 

Note maximum negative frequency drift is 24 Hz 

Table ό.υ-φ: Uppeƌ φτ dBĐ fƌeƋueŶĐy Đƌoss ƌesult 

Fundamental frequency, MHz Upper 20 dBc frequency cross, MHz Limit, MHz Margin, MHz 

13.560 13.4189 13.567 0.1481 

Maximum positive frequency drift is 52 Hz 

 

Table ό.υ-χ: 99 % oĐĐupied ďaŶdwidth ƌesult 

Frequency, MHz 99 % occupied bandwidth, kHz 

13.56 453.6 

  



Section 8 Testing data 

 

Test name FCC 15.215(c) 20 dB bandwidth 

Specification FCC 15 Subpart C  
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 8.͟.͢ Test data, continued 

 

  

Figure ό.υ-υ: φτ dB ďaŶdwidth speĐtƌuŵ plot Figure ό.υ-φ: 99 % oĐĐupied ďaŶdwidth speĐtƌuŵ plot 
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Test name FCC 15. 225(a–c) Field strength within the 13.553–13.567 MHz band 

Specification FCC Part 15 Subpart C 
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ς.μ FCC λο.μμο;a–ĐͿ Field stƌeŶgth ǁithiŶ the λν.λλκ–λξ.κλκ MHz ďaŶd 

 8.͠.͟ Definitions and limits 

 

a) The field strength of any emissions within the band 13.553–13.567 MHz shall not exceed 15848 µV/m (84 dBµV/m) at 30 m. 

b) Within the bands 13.410–13.553 MHz and 13.567–13.710 MHz, the field strength of any emissions shall not exceed 334 µV/m (50.5 dBµV/m) at 30 m. 

c) Within the bands 13.110–13.410 MHz and 13.710–14.010 MHz the field strength of any emissions shall not exceed 106 µV/m (40.5 dBµV/m) at 30 m. 
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Figure ό.φ-υ: IŶ-ďaŶd spuƌious eŵissioŶs liŵit 

 8.͠.͠ Test summary 

 

Test date: August 15, 2016 Temperature: 22 °C 

Test engineer: Andrey Adelberg Air pressure: 1008 mbar 

Verdict: Pass Relative humidity: 32 % 

 8.͠.͡ Observations/special notes 

 

The EUT was measured on three orthogonal axis and was rotated 360° 

The measurements were performed at the distance of 3 m.  

 

Spectrum analyzer settings: 
 

Detector mode: Peak 

Resolution bandwidth: 10 kHz 

Video bandwidth: 30 kHz 

Trace mode: Max Hold 
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Test name FCC 15. 225(a–c) Field strength within the 13.553–13.567 MHz band 

Specification FCC Part 15 Subpart C 
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 8.͠.͢ Test data 

 

Table ό.φ-υ: Field stƌeŶgth ŵeasuƌeŵeŶt ƌesults withiŶ the υχ.υυτ–υψ.τυτ MHz ďaŶd 

Frequency, MHz Field strength at 3 m, dBµV/m Calculated field strength at 30 m, dBµV/m Limit30 m, dBµV/m Margin, dB 

13.3480 46.962 6.962 40.500 33.538 

13.4898 46.406 6.406 50.500 44.094 

13.5595 70.062 30.062 84.000 53.938 

13.6293 46.336 6.336 50.500 44.164 

13.7710 46.581 6.581 40.500 33.919 

Note: Calculated field strength at 30 m = Measured field strength at 3 m − 4Ϭ dB 

40 dB distance correction factor* was applied to the measurement result in order to comply with 30 m limit. 

* 30 m to 3 m distance correction factor calculation (for 13 MHz band): 

40 × Log10 (3 m/30 m) = 40 × Log10 (0.1) = −40 dB 

 

 

Figure ό.φ-φ: Field stƌeŶgth ŵeasuƌeŵeŶt speĐtƌuŵ plot withiŶ υχ.υυτ–υψ.τυτ MHz ďaŶd 
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Test name FCC 15. 225(d) Field strength of emissions outside 13.110–14.010 MHz band 

Specification FCC Part 15 Subpart C 

 

Report reference ID: 306911-1TRFWL  Page υϊ of φυ 

 

 

ς.ν FCC λο.μμο;dͿ Field stƌeŶgth of eŵissioŶs outside λν.λλκ–λξ.κλκ MHz ďaŶd 

 8.͡.͟ Definitions and limits 

 

The field strength of any emissions appearing outside of the 13.110–14.010 MHz band shall not exceed the general radiated emission limits in §15.209 

The field strength of emissions appearing within restricted bands (as specified in §15.205) shall not exceed the limits from §15.209 

 

Table ό.χ-υ: FCC §υω.φτ9 – Radiated eŵissioŶ liŵits 

Frequency, 

MHz 

Field strength of emissions Measurement distance, 

µV/m dBµV/m m 

0.009–0.490 2400 / F 67.6 – 20 × log10(F) 300 

0.490–1.705 24000 / F 87.6 – 20 × log10(F) 30 

1.705–30.0 30 29.5 30 

30–88 100 40.0 3 

88–216 150 43.5 3 

216–960 200 46.0 3 

above 960 500 54.0 3 

Notes:  In the emission table above, the tighter limit applies at the band edges. For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above 

the maximum permitted average emission limit applicable to the equipment under test. ͚F͛ is a frequency in kHz units. 

 

Table ό.χ-φ: RestƌiĐted fƌeƋueŶĐy ďaŶds 

MHz MHz MHz GHz 

0.090–0.110 16.42–16.423 399.9–410 4.5–5.15 

0.495–0.505 16.69475–16.69525 608–614 5.35–5.46 

2.1735–2.1905 16.80425–16.80475 960–1240 7.25–7.75 

4.125–4.128 25.5–25.67 1300–1427 8.025–8.5 

4.17725–4.17775 37.5–38.25 1435–1626.5 9.0–9.2 

4.20725–4.20775 73–74.6 1645.5–1646.5 9.3–9.5 

6.215–6.218 74.8–75.2 1660–1710 10.6–12.7 

6.26775–6.26825 108–121.94 1718.8–1722.2 13.25–13.4 

6.31175–6.31225 123–138 2200–2300 14.47–14.5 

8.291–8.294 149.9–150.05 2310–2390 15.35–16.2 

8.362–8.366 156.52475–156.52525 2483.5–2500 17.7–21.4 

8.37625–8.38675 156.7–156.9 2690–2900 22.01–23.12 

8.41425–8.41475 162.0125–167.17 3260–3267 23.6–24.0 

12.29–12.293 167.72–173.2 3332–3339 31.2–31.8 

12.51975–12.52025 240–285 3345.8–3358 36.43–36.5 

12.57675–12.57725 322–335.4 3600–4400 Above 38.6 

13.36–13.41  

 8.͡.͠ Test summary 

 

Test date: August 15, 2016 Temperature: 22 °C 

Test engineer: Andrey Adelberg Air pressure: 1008 mbar 

Verdict: Pass Relative humidity: 32 % 
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 8.͡.͡ Observations, settings and special notes 

 

The spectrum was searched from 9 kHz to 1 GHz. 

Radiated measurements were performed at a distance of 3 m.  

 

Spectrum analyzer settings for frequencies below 30 MHz: 
 

Detector mode: Quasi-Peak 

Resolution bandwidth: 9 kHz 

Video bandwidth: 30 kHz 

Trace mode: Max Hold 

Measurement time: 100 ms 

 

Spectrum analyzer settings for frequencies above 30 MHz: 
 

Detector mode: Peak 

Resolution bandwidth: 100 kHz 

Video bandwidth: 300 kHz 

Trace mode: Max Hold 

Measurement time: 100 ms 
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 8.͡.͢ Test data 

 

 

Figure ό.χ-υ: Field stƌeŶgth of spuƌious eŵissioŶs withiŶ υτ kHz to χτ MHz ďaŶd 

Note: 13.56 MHz emission is an intended fundamental frequency of the transmitter and it exempt from the spurious emissions measurem ents. 

  

10

   

20

   

30

   

40

   

50

   

60

   

70

   

80

   

90

   

100

   

110

   

120

   

130

10k 20 30 50 100k 200 300 500 1M 2M 3M 5M 10M 20 30M

L
e

ve
l 
in

 d
B

µ
V

/m

Frequency in Hz

13.559500 MH z

70.090 dBµV/m



Section 8 Testing data 

 

Test name FCC 15. 225(d) Field strength of emissions outside 13.110–14.010 MHz band 
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Figure ό.χ-φ: Field stƌeŶgth of spuƌious eŵissioŶs withiŶ χτ–υτττ MHz ďaŶd 
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ς.ξ FCC λο.μμο;eͿ FƌeƋueŶĐǇ toleƌaŶĐe of the Đaƌƌieƌ sigŶal 
 8.͢.͟ Definitions and limits 

 

The frequency tolerance of the carrier signal shall be maintained within ±0.01% of the operating frequency over a temperature  ǀaƌiatioŶ of −ϮϬ degƌees to 
+50 degrees C at normal supply voltage, and for a variation in the primary supply voltage from 85% to 115% of the rated supply voltage at a temperature of 

20 degrees C. For battery operated equipment, the equipment tests shall be performed using a new battery.  

 8.͢.͠ Test summary 

 

Test date: August 15, 2016 Temperature: 21 °C 

Test engineer: Andrey Adelberg Air pressure: 1008 mbar 

Verdict: Pass Relative humidity: 32 % 

 8.͢.͡ Observations/special notes 

 

Spectrum analyzer settings: 
 

Detector mode: Peak 

Resolution bandwidth: ≥ϭ % of eŵissioŶ ďaŶdǁidth 

Video bandwidth: RBW × 3 

Trace mode: Max Hold 

 8.͢.͢ Test data 

 

Table ό.ψ-υ: FƌeƋueŶĐy dƌift ŵeasuƌeŵeŶts ƌesults 

Test conditions Frequency, MHz Frequency drift, Hz Frequency drift, % Limit, ±% Margin, % 

+50 °C, Nominal 13.559416000 -24 -0.000177 0.01 0.009823 

+40 °C, Nominal 13.559424000 -16 -0.000118 0.01 0.009882 

+30 °C, Nominal 13.559439000 -1 -0.000007 0.01 0.009993 

+20 °C, +15 % 13.559440000 0 0.000000 0.01 0.010000 

+20 °C, Nominal 13.559440000 Reference Reference Reference Reference 

+20 °C, −15 % 13.559440000 0 0.000000 0.01 0.010000 

+10 °C, Nominal 13.559468000 28 0.000206 0.01 0.009794 

0 °C, Nominal 13.559485000 45 0.000332 0.01 0.009668 

−10 °C, Nominal 13.559491000 51 0.000376 0.01 0.009624 

−20 °C, Nominal 13.559492000 52 0.000383 0.01 0.009617 

 



Section 9: Block diagrams of test set-ups 
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Section σ. Block diagrams of test set-ups 

 

σ.λ ‘adiated eŵissioŶs set-up 
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