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FCC TEST REPORT
FCC ID: ASM-HS2420MODELS

Report Number......ccccccveiviiiiiinnen. : ZKT-211025L5702

Date of TeSt.......ccoeviiiieiieieeeee Aug. 28, 2021 to Oct. 13,, 2021

Date of iISSUE......evvvvvvvviiieiiiiiiiiiiianans : Oct. 13, 2021

Total number of pages ..........ccccuueee. 15

Test Result .......cccvvvvieiiicieiiee : PASS

Testing Laboratory........c..c...ccuu. : Shenzhen ZKT Technology Co., Ltd.

AdAress ...ooovvveieieeeee e, : 1/F, No. 101, Building B, No. 6, Tangwei Community Industrial
Avenue, Fuhai Street, Bao'an District, Shenzhen, China

Applicant's name ........ccccceeeeeinnns : Lenovo(Beijing)Ltd.

AdAreSS .ovvveiieiiecee e : 201-H2-6,Floor2,Building2,No.6 Shangdi West Road, Haidian
District, Beijing, China 10008

Manufacturer's name ................... : Lenovo(Beijing)Ltd.

AdAress .....oocovveeeniieeeeeeee, : 201-H2-6,Floor2,Building2,No.6 Shangdi West Road, Haidian

District, Beijing, China 10008

Test specification:

FCC Part15B

Standard.......cccccoeiiiiiiii * ANSI C63.4:2014
Test procedure ........occeeeevvveeeeninnnnn. o

Non-standard test method .............. : N/A

Test Report Form NoO. ................... : TRF-EL-117_VO

Test Report Form(s) Originator ....: ZKT Testing
Master TRF ....ccoooiiiiiiieiiceee . Dated: 2020-01-06

This device described above has been tested by ZKT, and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of ZKT, this document may be
altered or revised by ZKT, personal only, and shall be noted in the revision of the document.

Product name......ccoceeeeeeviiviiiceneeenns . Self-service Terminal
Trademark .....ccoooeeeveeiieiiiiieiieeeeeene, . Lenovo

Model/Type reference..........ccceeene : MT-2420 MODEL S
= 11 0o [ . Input: AC110-240V
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Testing procedure and testing location:

Testing Laboratory.........cocccvvveeveeeeeiiiinns :

AAArESS ..vvveiiiiiieeeee e :

Tested by (name + signature) .................... :

Reviewer (name + signature)..................... :

Approved (name + signature) .................... :

Shenzhen ZKT Technology Co., Ltd.

1/F, No. 101, Building B, No. 6, Tangwei Community
Industrial Avenue, Fuhai Street, Bao'an District,
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2.GENERAL INFORMATION

2.1 Description of Device (EUT)

EUT . Self-service Terminal
Trademark : Lenovo

Model Number : MT-2420 MODEL S
Model Difference .

Power Supply . Input: AC110-240V

2.2 Tested System Details

None.

2.3 Test Facility
Shenzhen ZKT Technology Co., Ltd.
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Add. : 1/F, No. 101, Building B, No. 6, Tangwei Community Industrial Avenue, Fuhai Street, Bao'an

District, Shenzhen, China

FCC Test Firm Registration Number: 692225
Designation Number: CN1299
IC Registered No.: 27033

2.4 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement 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.

Test item Value (dB)
Conducted Emission (150K-30MHZ) 3.6
Radiated disturbance30MHz-1000MHz 5.0

N



2.5 Test Instrument Used

Conducted emissions Test
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Item E(ﬁ?pdmoefnt Manufacturer Type No. Serial No. Last calibration Calibrated until
1 LISN R&S ES\%2816 351%01§gfoN132 2021.08.02 2022.08.02
2 Receiver R&S ESR7 173118132105358 2021.04.25 2022.04.25

Radiated emissions Test (966 chamber)

Item | Kind of Equipment Manufacturer Type No. Serial No. Last calibration Calibrated until
1 Test Receiver R&S ESR 7 %31131:;%%3_52 2021.04.25 2022.04.25
2 receiving antenna R&S HL 562E 411%%2(1)278(3:2 2019.07.30 2022.07.30
3 Test Software R&S EMC32 \ \ \

N
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3.CONDUCTED EMISSION AT THE MAINS TERMINALS TEST

3.1 Block Diagram Of Test Setup

EUT e RECEIVER ISOLATION

TRANSFORMER  —( |

TOAC SOURCE

FILTER G:

LISN

3.2 Test Standard
FCC PART 15 B

3.3 Power Line Conducted Emission Limit

Frequency Limits dB(uV)
MHz Quasi-peak Level Average Level
0.15 ~ 0.50 79 66
0.50 ~ 30.00 73 60

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

3.4 EUT Configuration on Test

The following equipments are installed on conducted emission test to meet FCC PART 15 B requirement and
operating in a manner which tends to maximize its emission characteristics in a normal application.

3.5 Operating Condition of EUT

3.5.1 Setup the EUT and simulators as shown in Section 3.1.
3.5.2 Turn on the power of all equipments.
3.5.3 Let the EUT work in test modes and test it.

3.6 Test Procedure

The EUT is put on the ground and connected to the AC mains through a Artificial Mains Network (AMN). This
provided a 50ohm coupling impedance for the tested equipments. Both sides of AC line are checked to find out
the maximum conducted emission levels according to the FCC PART 15 B regulations during conducted
emission test.

The bandwidth of the test receiver (R&S Test Receiver ESCI) is set at 10KHz.

The frequency range from 150 KHz to 30 MHz is investigated.

3.7 Test Result
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Conducted emissions at the Mains Ports Test Data
Temperature: 24°C Relative Humidity: 50%
Pressure: 101kPa Phase : L
Test Woltage : AC 120V/60Hz Test Mode: working
[
g0t |
04 !
6,{}__
S04
= T 4
g £
Y 1
w30
3 ak
204
1oy
G__
J104
150k 300 400500  S00IM M 3M 4MSM6 . & 10M 20M  30M
Frequency-in-Hz
Final_Result-
= Fregquency - GuasiPeak /| Average /[ Limit:| Margin:| Meas- | Bandwidth:| Line.
{MHz).. (dEV). (dEiv). | (dBtiv).| (dB). | Time: [kHz).-
[ms].-
O 0.324645 | — 40.69.] 66.00 25.31.] 1000.0. 9.000.| L.
0 0324645 | 4535, —.| 79.00] 3265. 1000.0. 9.000.| L.
0 9.448275 | — 3469. 6000 25.31. 10000, 9.000-| L.
9. 448275 4 3611 — T3.00 4 3689, 1000.0. S.000.| L.
9854235 | — 36.69. 600D 22.31. 1000.0. 9.000.| L.
9854235 | 3773 —| 7a00] 3527 1000.0. 9.000-| L.
" 10260195 —_ 38 02.] e00OD] 21.98.] 1000.0. 9.000.| L.
0 10261710 3827 —.| 7300 ] 3463. 1000.0. 9.000.| L.
N 10.663170 37.45. —| 7300 3555, 1000.0. 9.000.| L.
0 10.663170 — 36.59.| 6000 22.41. 1000.0. 9.000.| L.
0 11.069130 — 3746.| 6000 22.54. 1000.0. 9.000-| L.
n 11089130 | 3810 -— T3.00 4 3480, 1000.0. S.000.| L.

N
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Conducted emissions at the Mains Ports Test Data
Temperature: 24°C Relative Humidity: 50%
Pressure: 101kPa Phase : N
Test Voltage : AC 120V/60Hz Test Mode: working
gﬂ.-
804
4 |
70+
60
- 1
= S04
% 1
= 40 #
& 1 t e
. 111
204
104
{‘__
107
150k 300 400500 800 1M M 3M AMSME . 8 10M 200 30M
Frequency-in Hz
JFinal_Result-
= Frequency - GuasiPeak || Average /[ Limit: | Margin:| Meas.- | Bandwidth [ Line.-
{MHz} - {dBiV).- (dBiV). | (dBiv).| (dB). | Time: {kHz} -
[(ms) -
0 0182835 —. 2964, 6600 36.36. 10000, 9.000.| M-
0 0182835 | 4051 —.| 7a00] 3819.] 1000.0. 5.000. N-
0 £.773665 —. 3467, 6000 2543, 10000, 5.000. N.
N 8.773665 36.40. —.| 7300 26.60.] 1000.0. 9.000.] M-
0 10 280155 —. 3811, 68000, 21.89. 10000, 9.000. N.
0 10260155 | 3892, —.| 7a00] 34.08.] 1000.0. 5.000. N-
" 10683170 37.38. —.| 7a00] 3584 1000.0. 9.000.| N.
0 10663170 —. 3666, 6000, 2344, 10000, 9.000. N.
M 11.0869130 38.06. —.| 7a00] 3484, 1000.0. 9.000. M-
0 11.089130 —. 3737, 6000 | 2263. 10000, 5.000. N-
0 114750850 —. 3763, 6000 2247. 10000, 5.000. N.
n 11475090 37.92. —.| 73.00] 35.08.] 1000.0. 5.000.] M-

N
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4. RADIATION EMISSION TEST

4.1 Block Diagram of Test Setup

Antenna Tower

Antenna Elevation Varies From 1 to 4 Meters

[————3Meters —

EUT

0.8 Meter
Ground Plane Turn Table

4.2 Test Standard

FCC PART 15 B
4.3 Radiation Limit

FREQUENCY DISTANCE FIELD STRENGTHS LIMITS
(MHz) (Meters) (micorvolts/meter)
30 ~ 88 3 300
88 ~ 216 3 500
216 ~ 960 3 700
960 ~ 1000 3 1000
FREQUENCY Limit (dBuV/m) (at 3M)
(MHz) PEAK AVERAGE
Above 1000 79.5 59.5

4.4 EUT Configuration on Test

The FCC PART 15 B regulations test method must be used to find the maximum emission during radiated
emission test.The configuration of EUT is the same as used in conducted emission test.Please refer to
Section 2.2.

4.5 Operating Condition of EUT

Same as conducted emission test, which is listed in Section 2.2 except the test set up replaced as Section
4.1.

4.6 Test Procedure

The EUT and its simulators are placed on a turned table that is 0.8 meter above the ground. The turned table
can rotate 360 degrees to determine the position of the maximum emission level. The EUT is set 3 meters
away from the receiving antenna that is mounted on the antenna tower. The antenna can move up and down
between 1 meter and 4 meters to find out the maximum emission level. Broadband antenna (calibrated
biconical and log periodical antenna) is used as receiving antenna. Both horizontal and vertical polarization of
the antenna is set on test. In order to find the maximum emission levels, the interface cable must be
manipulated according to FCC PART 15 B on radiated emission test.

The bandwidth setting on the field strength meter (R&S Test Receiver ESCI) is set at 120KHz below 1GHz,
set at 1IMHz above 1GHz.The frequency range from 30MHz to 1000MHz is checked..

4.7 Test Result

PASS
Please refer to the following page.
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30MHz — 1GHz
Radiation Emission Test Data
Temperature: 22°C Relative Humidity: 51%
Pressure: 101 kPa Phase : Horizontal
Test Voltage : AC 120V/60Hz Test Mode: Working
90T
80T
70T
60T r
T+ I
€ 50 |
= f‘k *
= -+
@ * *
< 40T *e
E) —_—
2 301
201
10+
D-_
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Final Result

Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuV/im) | (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
182.941111 42.98 53.97 10.99| 500.0 120.000| 200.0|H 271.0 -33.6
186.417778 44.00 53.97 9.97| 500.0 120.000| 200.0 | H 271.0 -33.8
196.938333 41.13 53.97 12.84| 500.0 120.000| 200.0 | H 271.0 -33.2
212.718889 39.55 53.97 14.42| 500.0 120.000| 100.0 | H 301.0 -32.5
296.999444 42.98 56.90 13.92| 500.0 120.000| 100.0 | H 191.0 -29.4
371.298333 45.06 56.90 11.84| 500.0 120.000| 100.0|H 149.0 -26.8
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30MHz — 1GHz
Radiation Emission Test Data
Temperature: 22°C Relative Humidity: 51%
Pressure: 101kPa Phase : Vertical
Test Voltage : AC 120V/60Hz Test Mode: Working
QDT
80T
0T
60T r
1+ [
E i
%- 50 &
N
T ﬁ
m -
2 &
9 307 &
27T
10+
D-_
t t t — t t t t } —t i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final _Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBuV/m) | (dBuV/m) | (dB) | Time (kHz) (cm) (deg) | (dB/m)
(ms)
39.504444 29.18 49.54 20.36| 500.0 120.000 200.0 |V 79.0 -29.3
40.823889 32.09 49.54 17.45| 500.0 120.000 100.0 |V 29.0 -29.6
185.946667 44.39 53.97 9.58 | 500.0 120.000| 100.0|V 173.0 -33.8
193.745000 42.97 53.97 11.00| 500.0 120.000 100.0 |V 173.0 -33.4
212.892778 41.39 53.97 12.58 | 500.0 120.000| 100.0|V 194.0 -32.5
222.766667 42.92 56.90 13.98| 500.0 120.000 100.0 |V 194.0 -32.4

N
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Above 1G
Radiation Emission Test Data
Temperature: 22°C Relative Humidity: 51%
Pressure: 101 kPa Phase : Horizontal
Test Voltage : AC 120V/60Hz Test Mode: Working
1107
1001
90T
80
c 1
= 70T
=< 4+
m
T 60T
= i
% 50T % +
@ 1
401
4 +* Lol
307 ..
20T
10 = |
1G 2G 3G
Frequency in Hz
a0t
80
7Ot
E &80T
=3 I
o
© 5071
=
= I *
. w ¥ v
@ 40
I + - —— *
304+ e
201
10 ' ' ' ' —t 1
3G 5G G 7 8 9 10G 186G
Freguency in Hz
Critical Fregs
Frequency MaxPeak | Average Lirnit Margin | Meas. | Bandwidth | Height | Pol | Azimwth | Comr.
{MHz) {dBpVim) | (dBp\im) | (dBpWim) | (dB) E (kHz} (e} {deg) | {dB/mj)
IS
2632 800000 a734 — TO.00| 2266 — —| 1000 |H 340.0 135
2632 B00000 — .58 S0.00] 1541 — —| 1000 |H 340.0 135
2889600000 47.68 — T0.00 22.32 — — 1000 | H 8.0 14.6
2889600000 — 35.29 50.00 14.71 — — 1000 [ H 8.0 14.6
Critical Freqgs
Frequency MaxPeak | Averape Lirmit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
{MHz) {dBpVim) | (dBpVim) | (dBpVim) | (dE) ﬁ!:u]e {kHz) {cm) {deg) | {dBim)
ms
4824 000000 - 32.56 3950 26.94 | 50000 1000000 130.0 | H 3270 0.3
4824 000000 40.72 — T9.50 28.78 | S000.0 100000 130.0 |H J2T.0 0.3
7236000000 - 31.23 3950 2827 | 50000 100000 1300 | H 0.0 23
T236.000000 41.80 —_ 79.50 37.70 | S000.0 1000000 130.0 | H oo 23
2648 000000 -— 32.38 39,50 2742 | 50000 10000 130.0 | H 0.0 4.5
2648 000000 43 36 — 7850 36.14 | 50000 1000 130.0 | H [1X1] 4.5
12060000000 - 34.72 39.50 2478 | 50000 1000000 150.0 | H 2540 8.0
12060000000 44 42 —_ 79.50 35.08 | S000.0 1000000 130.0 | H 2340 8.0

N
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Above 1G
Radiation Emission Test Data
Temperature: 22°C Relative Humidity: 51%
Pressure: 101kPa Phase : Vertical
Test Voltage : AC 120V/60Hz Test Mode: Working
1107
1007
907
80
& 1
= 707
=3 4
]
o 60"“ e e e
£ i
T 5ot
A0 e NS oo SR MR
agt M
20T
10 w {
1G 2G 3G
Frequency in Hz
9071
&0
TOT
E &0t
2 L
[ui]
= 5ot
= | i
- " + ul
o 40
30+
207
10
3G 5G B 7 g 9 110G 158G
Freguency in Hz
Critical Freqgs
Frequency MaxPeak | Average Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBuV/m) | (dBuVim) | (dB) | Time (kHz) (em) (deg) | (dB/m)
(ms)
2632.800000 34.46 50.00 | 15.54 -] 100.0|V 137.0 13.5
2632.800000 45.06 70.00 24.94 —| 1000V 137.0 13.5
2889.600000 45.98 70.00 24.02 - 1000 |V 39.0 14.6
2889.600000 35.36 50.00] 14.64 -] 100.0[V 39.0 14.6
Critical_Fregs
Frequency MaxPeak | Average Limnit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
{MHz) {dEpVim) | (dBpVim) | (dBpVim) [ [dB} E (kHz} (em) {deg) | (dBim)
ms
4874000000 — .61 5950 27es| so000] 1o00.000] 1500V 211.0 0.1
4874000000 41.80 — 7950 3770 s0000] 100000 1s0.0]w 211.0 0.1
7211.000000 — 21.40 5850 28.10] 50000 1o000.000] 1500w 171.0 24
7311.000000 41,64 — 73.50 | 37.86| 50000 1000.000[ 1500V 171.0 24
9748.000000 — 3312 5950 | 26.2B| 50000 1000000 1500V 1710 47
9748.000000 FEE]] — 7950 | 3619 50000 1000000 1500V 1710 a7
12185.000000 — 3518 58950 2437 50000 1000000 1500V 174.0 g4
12185.000000 4513 — 73.50 | 3437 50000 1o000.000[ 1500w 174.0 84

N
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5.PHOTOGRAPTHS OF THE EUT

5.1 See the APPENDIX 1-EUT PHOTO.

XY END OF REPORT 2% 3% 3% 3% 3%




