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Antenna 1(Kpatch), n260 100 MHz 1 CC SISO [170 GHz ~ 200 GHz]
Low Channel Pol. H Low Channel Pol. V

fultiview 2 Spectrum
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Antenna 1(Kpatch), n260 100 MHz 1 CC MIMO [170 GHz ~ 200 GHz]
Low Channel Pol. H Low Channel Pol. V

fultiview 2 Spectrum
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5.5. FREQUENCY STABILTY

FCC Rules
Test Requirements:
§ 2.1055 Measurements required: Frequency stability.
(a) The frequency stability shall be measured with variation of ambient temperature as follows:
(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of

this section.

Test Procedures:
The measurement is performed in accordance with Section 5.6.4 and 5.6.5 of ANSI C63.26.

5.6.4 Frequency stability over variations in temperature
a) Supply the EUT with a nominal 60 Hz ac voltage, dc voltage, or install a new or fully charged battery in
the EUT.
b) If possible a dummy load should be connected to the EUT because an antenna near the metallic walls
of an environmental test chamber could affect the output frequency of the EUT. If the EUT is equipped
with a permanently attached, adjustable-length antenna, the EUT should be placed in the center of the
chamber with the antenna adjusted to the shortest length possible.
c) Turn on the EUT, and tune it to the center frequency of the operating band.
d) Couple the transmitter output to the measuring instrument through a suitable attenuator and coaxial
cable. If connection to the EUT output is not possible, make the measurement by connecting an antenna
to the measuring instrument with a suitable length of coaxial cable and placing the measuring antenna
near the EUT (e.g., 15 cm away).

NOTE—An instrument that has an adequate level of accuracy as specified by the procuring or

regulatory authority is the recommended measuring instrument.
e) Adjust the location of the measurement antenna and the controls on the measurement instrument to
obtain a suitable signal level (i.e., a level that will not overload the measurement instrument, but is strong
enough to allow measurement of the operating or fundamental frequency of the EUT). Adjust the detector
bandwidth and span settings to achieve a resolution capable of accurate frequency measurements over
the applicable frequency stability limits.
f) Turn the EUT off, and place it inside the environmental temperature chamber. For devices that have
oscillator heaters, energize only the heater circuit.
g) Set the temperature control on the chamber to the highest temperature specified in the regulatory
requirements for the type of device, and allow the oscillator heater and the chamber temperature to
stabilize. Unless otherwise instructed by the regulatory authority, this temperature should be 50 °C.
h) While maintaining a constant temperature inside the environmental chamber, turn on the EUT and allow

sufficient time for the EUT temperature to stabilize.
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i) Measure the frequency.

j) Switch off the EUT, but do not switch off the oscillator heater.

k) Lower the chamber temperature to the next level that is required by the standard and allow the
temperature inside the chamber to stabilize. Unless otherwise instructed by the regulators, this
temperature step should be 10 °C.

I) Repeat step h) through step k) down to the lowest specified temperature. Unless otherwise instructed by
the regulators, this temperature should be =30 °C. When the frequency stability limit is stated as being
sufficient such that the fundamental emissions stay within the authorized bands of operation, a reference
point shall be established at the applicable unwanted emissions limit using a RBW equal to the RBW
required by the unwanted emissions specification of the applicable regulatory standard. These reference
points measured using the lowest and highest channel of operation shall be identified as f. and fx
respectively. The worst-case frequency offset determined in the above methods shall be added or
subtracted from the values of f. and fu and the resulting frequencies must remain within the band.

m) Omitted

5.6.5 Frequency stability when varying supply voltage

a) Couple the transmitter output to the measuring instrument through a suitable attenuator and coaxial

cable. If connection to the EUT output is not possible make the measurement by connecting an antenna to

the measuring instrument with a suitable length of coaxial cable and placing the measuring antenna near

the EUT (e.g., 15 cm away)

b) Supply the EUT with nominal ac or dc voltage. The supply voltage shall be measured at the input to the

cable normally provided with the equipment, or at the power supply terminals if cables are not normally

provided. Effects on frequency of transmitter keying (except for broadcast transmitters) and any heating

element cycling at the nominal supply voltage and at each extreme also shall be shown.

c) Turn on the EUT, and couple its output to a frequency counter or other frequency-measuring instrument.

d) Tune the EUT to the center frequency of the operating band. Adjust the location of the measurement

antenna and the controls on the measurement instrument to obtain a suitable signal level (i.e., a level that

will not overload the measurement instrument, but is strong enough to allow measurement of the operating

or fundamental frequency of the EUT). Adjust the detector bandwidth and span settings to achieve a

resolution capable of accurate frequency measurements over the applicable frequency stability limits.
NOTE—An instrument that has an adequate level of accuracy as specified by the procuring or
regulatory authority is the recommended measuring instrument.

e) Measure the frequency.

f) Unless otherwise specified, vary primary supply voltage from 85% to 115% of the nominal value for other

than hand carried battery equipment.

g) For hand carried, battery powered equipment, reduce the primary ac or dc supply voltage to the battery

operating end point, which shall be specified by the manufacturer.

h) Repeat the frequency measurement.
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NOTE—For band-edge compliance, it can be required to make these measurements at the low and high

channel of the operating band.

Note:
1) The results of the frequency stability test shown above the frequency deviation measured values are
very small and similar trend for each path, so we are attached only the worst case data.

2) We were performed the test using call simulator
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Test Results:
Reference: Voltage = DC 3.85V

Antenna O(Lpatch), n261
Low Frequency = 27 534.84 MHz

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (0) (Hz) Error (Hz) (Hz) PR

+20(Ref) 27534 840 000 1.704 0.000 0.00000

-30 27534 840 004 4.072 2.369 0.00313

-20 27534 840 010 9.767 8.063 0.01067

-10 27534 840 003 2.680 0.977 0.00129

100% 3.85 0 27534 840 001 1.163 -0.541 -0.00072
+10 27534 840 002 2.426 0.723 0.00096

+30 27534 840 003 2.597 0.893 0.00118

+40 27534 840 007 6.834 5.130 0.00679

+50 27534 840 002 2.383 0.680 0.00090

HIGH 4.40 +20 27534 840 002 2.284 0.580 0.00077
LOW 3.65 +20 27534 840 010 9.665 7.961 0.01053

High Frequency = 28 319.52 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (O) (Hz) Error (Hz) (Hz) PR

+20(Ref) 28319 520 000 6.864 0.000 0.00000

-30 28319 520 009 9.092 2.228 0.00295

-20 28319 520 006 6.410 -0.454 -0.00060

-10 28319 520 007 6.782 -0.082 -0.00011

100% 3.85 0 28319 520 005 5.187 -1.677 -0.00222
+10 28319 520 006 5.997 -0.867 -0.00115

+30 28319 520 005 5.459 -1.406 -0.00186

+40 28319 520 008 7.581 0.717 0.00095

+50 28319 520 010 9.953 3.089 0.00409

HIGH 4.40 +20 28319 520 008 8.130 1.266 0.00168
LOW 3.65 +20 28319 520 008 7.888 1.024 0.00135

HCT CO.,LTD.
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Antenna 1(Kpatch), n261
Low Frequency = 27 534.84 MHz

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (0) (Hz) Error (Hz) (Hz) PR

+20(Ref) 27534 840 000 3.808 0.000 0.00000

-30 27534 840 004 3.634 -0.174 -0.00023

-20 27534 840 007 6.694 2.886 0.00382

-10 27534 840 006 6.213 2.405 0.00318

100% 3.85 0 27534 840 002 1.872 -1.936 -0.00256
+10 27534 840 001 0.887 -2.921 -0.00386

+30 27534 840 010 9.542 5.734 0.00759

+40 27534 840 007 6.827 3.019 0.00399

+50 27534 840 008 7.946 4.138 0.00547

HIGH 4.40 +20 27534 840 008 7.663 3.855 0.00510
LOW 3.65 +20 27534 840 004 4.060 0.252 0.00033

High Frequency = 28 319.52 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (O) (Hz) Error (Hz) (Hz) PR

+20(Ref) 28319 520 000 1.235 0.000 0.00000

-30 28319 520 007 7.150 5.915 0.00783

-20 28319 520 001 1.387 0.152 0.00020

-10 28319 520 006 6.195 4.960 0.00656

100% 3.85 0 28319 520 009 9.245 8.010 0.01060
+10 28319 520 004 3.501 2.266 0.00300

+30 28319 520 008 7.840 6.605 0.00874

+40 28319 520 006 5.915 4.680 0.00619

+50 28319 520 001 1.112 -0.123 -0.00016

HIGH 4.40 +20 28319 520 002 1.595 0.360 0.00048
LOW 3.65 +20 28319 520 003 3.462 2.227 0.00295

HCT CO.,LTD.
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Antenna O(Lpatch), n260
Low Frequency = 37 027.32 MHz

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (0) (Hz) Error (Hz) (Hz) PR

+20(Ref) 37027 320 000 4.207 0.000 0.00000

-30 37027 320 002 2.022 -2.185 -0.00289

-20 37027 320 009 9.306 5.099 0.00675

-10 37027 320 008 8.053 3.846 0.00509

100% 3.85 0 37027 320 001 0.792 -3.414 -0.00452
+10 37027 320 005 5.188 0.982 0.00130

+30 37027 320 005 5.329 1.122 0.00148

+40 37027 320 008 8.232 4.026 0.00533

+50 37027 320 001 1.032 -3.174 -0.00420

HIGH 4.40 +20 37027 320 006 5.664 1.457 0.00193
LOW 3.65 +20 37027 320 001 0.853 -3.354 -0.00444

High Frequency = 39 966.24 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (O) (Hz) Error (Hz) (Hz) PR

+20(Ref) 39966 240 000 4.053 0.000 0.00000

-30 39966 240 008 7.592 3.539 0.00468

-20 39966 240 007 6.816 2.763 0.00366

-10 39966 240 010 9.839 5.786 0.00766

100% 3.85 0 39966 240 006 5.876 1.824 0.00241
+10 39966 240 009 8.537 4.484 0.00593

+30 39966 240 008 8.377 4.325 0.00572

+40 39966 240 008 7.627 3.574 0.00473

+50 39966 240 001 0.595 -3.458 -0.00457

HIGH 4.40 +20 39966 240 000 0.377 -3.676 -0.00486
LOW 3.65 +20 39966 240 001 1.094 -2.959 -0.00392
HCT CO.,LTD.
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Antenna 1(Kpatch), n260
Low Frequency = 37 027.32 MHz

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (0) (Hz) Error (Hz) (Hz) PR

+20(Ref) 37027 320 000 6.504 0.000 0.00000

-30 37027 320 002 2470 -4.034 -0.00534

-20 37027 320 006 6.246 -0.258 -0.00034

-10 37027 320 003 2.588 -3.916 -0.00518

100% 3.85 0 37027 320 008 8.286 1.782 0.00236
+10 37027 320 001 0.588 -5.916 -0.00783

+30 37027 320 009 8.753 2.249 0.00298

+40 37027 320 000 0.134 -6.370 -0.00843

+50 37027 320 008 7.540 1.036 0.00137

HIGH 4.40 +20 37027 320 003 3.335 -3.170 -0.00419
LOW 3.65 +20 37027 320 001 0.754 -5.750 -0.00761

High Frequency = 39 966.24 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (O) (Hz) Error (Hz) (Hz) PR

+20(Ref) 39966 240 000 7.751 0.000 0.00000

-30 39966 240 005 5.280 -2.471 -0.00327

-20 39966 240 002 1.628 -6.123 -0.00810

-10 39966 240 001 0.943 -6.808 -0.00901

100% 3.85 0 39966 240 004 4.015 -3.736 -0.00494
+10 39966 240 003 3.486 -4.265 -0.00564

+30 39966 240 006 6.290 -1.461 -0.00193

+40 39966 240 005 5.014 -2.736 -0.00362

+50 39966 240 004 3.909 -3.842 -0.00508

HIGH 4.40 +20 39966 240 007 6.764 -0.986 -0.00130
LOW 3.65 +20 39966 240 010 9.602 1.851 0.00245

HCT CO.,LTD.
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6. MIXER VERIFICATION CERTIFICATE & CHECK

=
This certificate may not be reproduced _m xc-l Ac-l x—-ll A'i

other than in full except with

permission of the issuing laboratory, CALIBRAT]ON CERTIF‘CATE
= 01 MA DHED! HOI#=2 57822 74

TEL : 031-645-6900, FAX : 031-645-6969
&M W T (Certificate No) : 1C-2019-61925

@ & ¢ 3(Calibration No) : C-2019-072381 HolX|(page) : 1 of 3
1. 2| 2| I} (Client)
-2 (Name)  : (F)HIO[X|AE]
- T2 (address) ¢ H7|E O[FA| OHE T Mo|H=Z s78HE 74
2. &3F J| (Calibration Subject) O EEMS ; 288236
= J121'Y (Description) : WR-08 HARMONIC MIXER
= MIE 3| A 2 & A(Manufacturer and Model Name) @ OML / MOSHWD
- N JH = (Serial Number) : 160419-1
3. W E YT} (Date of Calibration)  : 2019.09.09 DY : 2020.09.09

(The due date of next Calibration)

4, & & (Environment)
- 2% (Temperature) : ( 23.2 + 04 )T - SX(Humidity) : ( 50 £ 2 )% R.H.
- WHEE A (Location) ;D BEF 2 (Permanent Calibration Lab)

5. EFHEZE9 A 34 (Traceability) ©Field code : 40641(RF SPECTRUM ANALYZER)
DEYY U 34 M (Calibration method and/or brief description)
47| 717l DFO AMEY 2 M47|0| DHHAH(HCT-CS-125-40641)0] W2} SHXHEE| U222 £Ho| 23 40| &
HEl ofzfol EEYH|E o850 0 £|US

DEMN ASE BEEFH| YAl (Ust of used standards/specifications)

191 HESIA & &A s iﬁ(;'ffmf prd BB IE:"
y ue date o
(De'smphorl) (Manul’acturer and Model Name) (Serial Number) nactCaIihraﬁDn]! | (Calibration laboramry)
KEYSIGHT I S—
| EXG ANALOG SIGNAL GENERATOR | | WB MY53270544 2019/10/04 (T)U||0|I|*| E|
| EPM SERIES POWER METER } GB42420565 | 2019/11/01 | (—r)OIJOItIAi E |
POWER SENSOR | MY56370005 2019/12/27 Keysrght Technologlesi
| WR-08 MULTIPLIER SOURCE .
! MODULE 164019-1 2020/09/09 (=)0l 01 %] A| E| !
1A & 1 (calibration result) :DEE D B E (Refer to attachment)
7. EH B8 T (Measurement uncertainty) : WA BE (Refer to attachment)

¢I5| =% o} 95 %, k = 2 ( Confidence level about 95 %, k =2 )

M T (Measurements performed by) = | =011} (Approved by)
I
" :m%m] M2 (Name) 491 X| M 9 (Tide)  J1 % 22 X (Technical Cal. Manager) (%) %
A% (Name) O] & %

F "AE M= S H A 22 E = H(International Laboratory Accreditation Cooperation) 4 2 215 8 & (Mutual Recognition
Arrangement)tl M2 & BI501H | P(KOLAS)Z FE S0 22 2018 XFZ WALICH

2019. 09. 11
s12olm7|7 ol 90l O X[ A|E| CH ZO| A}

Accredited by KOLAS, Republic of KOREA President, HCT Co., Ltd.

MO YHME 537 YYURE FUF O1Ms 94NN, 25 S5 52| SAW ANt WU 2eos Fa g

¥ AT FAO|E (hitp/www.callab.cokr WM GEMe| Figoie olo] FHsgLICh
HPERMe| HR2 YO HOR2IYO| F0iTH §IEE WX SX|of elfsiof WIE|0], §E BAAGE SAHR012H: TP M2 L

F-02P-02-008 (Rev.02)
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TR

CALIBRATION RESULT

AE Y Z M E (Certificate No) : 1C-2019-61925
o & ¥ &(Calibration No) : C-2019-072381 I O|R|(page) : 2 of 3

1. Conversion Loss Graph

Conversion Loss

100

90 |

Conversion Loss (dB)

20

10

90 95 100 105 110
Frequency (GHz)

Note 1) R&S FSW (SN 104544)2+ & el 20ty
Note 2) &% ZE2 : RF = -25 dBm, Harmonic Order = 10, L.O. Level = 17 dBm, Bias Value = 0.01 mA
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wE g

CALIBRATION RESULT
M= EZH 3 (Certificate No) ; 1C-2019-61925
o & ¥ Z(Calibration No) : C-2019-072381

HO|X]|(page) : 3 of 3

2. Conversion Loss Data

Conversion Measurement i Conversion Measurement
Frequency R Frequency | !
Loss Uncertainty Loss Uncertainty
(GHz) (GHz)
(dB) (dB) | (dB) (dB)
90.0 40,23 0.88 101.0 | 38.81 0.89
91.0 35.98 0.89 102.0 43.65 0.89
92.0 34.65 0.89 103.0 68.37 0.89
93.0 47.96 0.89 104.0 40.88 0.89
94.0 34.60 | 0.89 105.0 51.24 0.89
95.0 34.29 ' 0.89 106.0 38.26 0.89
96.0 34.40 0.89 107.0 52.83 0.89
97.0 36.50 0.89 108.0 44.13 0.89
98.0 37.13 0.89 109.0 43.30 0.88
99.0 40.18 0.89 110.0 42.01 0.89
100.0 45.99 0.89 - =

L]
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= O o
This certificate may not be reproduced
other than in full except with
permission of the issuing laboratory.

MM A
CHECK REPORTS
IS 0IMAl OHED HOIM2 5732 74
Tel : 031-645-6900, Fax : 031-645-6969
1C-2019-63581
C-2019-074399

A B M g3 ¥ S (Certificate No)
& # @ Z(Checks No):

H|0|X|(page) : 1 of 3

1. 2| 2| X} (client)
- J| & & (Name)
- 2 (Address)

(F)0ll 0| X[ AE|
A7|= 0| A| OEH AMo|H= s578HH 74
S=05 : 366196
WR-08 HARMONIC MIXER
: OML / MOBHWD

2. 3 J| (Check Subject)
- J121'Y (Description)
= MIEE A % 8 Al (Manufacturer and Model Name)
- I S (Serial Number) 160419-1

3. A & T} (Date of Check) 2019.09.09

4, F & 83 (Environment Conditions)
- 2% (Temperature) : ( 23.2 + 04 )T
- BHE A (Location) 17 #F &(Permanent Calibration Lab)
5. ZH T EQ 424 (Traceability)
HAYY % 224 HE (Check method and/or brief description)

- S(Humidity) : ( 50 £ 2

) % R.H.

A7] 217|& DFED AHEY 247|0| DH Y AHHCT-CS-125-40641)0] W2} F7IEHBEI|HO2HE ZHo| AZ40| 2

&l of2fo] otzfel mEEH|L XA HAE FH|E olgdto Y HAUS.

0| AH28 EEZH| H A (Ust of used standards/specifications)

=

EFRET R

pIpll=] HIEE A W Hal | | (e due e of mE=PlE:
(Description) | (Manufacturer and Model Name) (Serial Number) @E‘q_||2f§ FP'.“!.. |_{Ellbmmn Iabnrahmy)!
KEYSIGHT -
EXG ANALOG SIGNAL GENERATOR —NS173B MY53270544 2019/10/04 ()01 X AlE] I
_ — ] i |
ERICKSON POWER METER ——:3;7 394V 4 | (F)ollOo| XA E| ‘
| WR-08 MULTIPLIER SOURCE ] oML = |
s x =
i MODULE T 160419-1 83| (@®oloisie |
|

6. B2 2 I (Check result)

: ZAZE I BE (Refer to attachment)

Zted I} (checks performed by)

& o S (Name) : g U K]

(affirmation)

=| =01 T} (Approved by)
7 (Title) 713 & X(Technical Cal. Manager) (& %
A% (Name) O] & #

F BHAVE IVNUHFIS NBHE SS2Y MM E FE0 NG SNSTEEDN AZ L0 HBE I 2 M

Hst UHME FY e

- O|X[A|E OfA
BICT WD TN

2019.09. 11

MOl d4EHE 5FJ2 WIS SEE 0XNs 24(WRE, 25, ST 5)0 SAM M) Bus FR0s 87 SUC.

F-TP22-03 (Rev.00)

F-02P-02-010 (Rev.01)

293 / 305 HCT CO.,LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017 FCC ID: A3LSMT878U

HA4d
CHECK RESULT

A MY ZHE (Certificate No) : IC-2019-63581

HolXl(page) : 2 of 3
B H ¥ Z(Checks MNo):C-2019-074399

1. Conversion Loss Graph

Conversion Loss

100

| |
80 ' - 1 ! ! | .|

Conversion Loss (dB)

20

10

110 115 120 125 130 135 140
Frequency (GHz)

Note 1) R&S FSW (SN 104544)2t &7 nHE ZEnty

Note 2) &3 = : RF = -25 dBm, Harmonic Order = 10, L.O. Level = 17 dBm, Bias Value = 0.01 mA

Note 3) 110 GHz =3 ciqe| H2iof CHal XL 2T EF 0| QIS2Z HCTUIM RAHZS R A3 7|E7|2 HHEE.

- In the absence of power standards above 110 GHz, power measurements above 110 GHz are to confirm operation functionality
and traceable only to HCT.

F-02P-02-010 (Rev.01)

F-TP22-03 (Rev.00) 294 / 305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

FCC ID: A3LSMT878U

HAdd1

CHECK RESULT
5 ME 3 3 (Cerlificate No) ; 1C-2019-63581 m0|%|(page) : 3 of 3
H #H ¥ Z(Checks No): C-2019-074399
2. Conversion Loss Data
Frequency Conversion I Measurel_nent Fretjuency Conversion Measurement

Loss Uncertainty Loss Uncertainty
(GHz) (GHz)

(dB) (dB) (dB) (dB)
110.0 41.6 0.82 126.0 36.3 0.82
111.0 31.5 0.82 127.0 47.9 0.82
112.0 328 0.82 128.0 68.3 0.82
113.0 36.6 0.82 129.0 36.5 0.82
114.0 44.9 0.82 130.0 40.5 0.82
115.0 41.9 0.82 131.0 376 0.82
116.0 39.7 0.82 132.0 39.0 0.82
117.0 38.4 0.82 133.0 43.7 0.82
118.0 36.1 0.82 134.0 35:8 0.82
119.0 41.8 0.82 135.0 37.3 0.82
120.0 43.1 0.82 136.0 389 0.82
121.0 42.8 0.82 137.0 40.0 0.82
1220 343 0.82 138.0 42.3 0.82
123.0° 378 0.82 139.0 49.8 0.82
124.0 34.4 0.82 140.0 46.1 0.82
125.0 39.6 0.82 - - -

.
F-02P-02-010 (Rev.01)
F-TP22-03 (Rev.00) 295 / 305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

FCC ID: A3LSMT878U

oY g

This certificate may not be reproduced
other than in full except with

permission of the issuing laboratory. CALIBRATION CER.T[HC.ATE

TS RS

I Ol #A DHER MOIME 5789130 74

TEL : 031-645-6900, FAX

4 2 M @3 S (Certificate No) : 1C-2019-61921
i # ®  Z(Calibration Mo) : C-2019-072377
1. 2| 2| X} (Client)

-J1 2 (name) 1 (F)0|O|X|A|E]

- 32 (Address)

& A

: 03H645-6969

H0|Xl(page) : 1 of 3

2. &3 7| (calibration Subject)

- 71 21'H (Description)

A7|= O|HA| OpEE Mo|H 2 57882 74

& S8/YS : 288235

: WR-12 HARMONIC MIXER

- MIE AL 2 8 & (Manufacturer and Model Name) : OML / M12H
- 1| J|'M & (Serial Number) : 160419-

3. w3

@l T} (Date of Calibrationy  : 2019.09

4, REEH (Environment)

- 20 (Temperature) : ( 23.2 £ 04 )T

1
.09

WD

AInFH=YI : 2020.09.09
(The due date of next Calibration}

- SS%(Humidity): { 50 £ 2 )% RH.

- WA E A (Location) 1 1 EFE H(Permanent Calibration Lab)

5. SFHE A4 (Traceabilty) ©Field code : 40641(RF SPECTRUM ANALYZER)
nEYY U L34 M (Calibration method andfor brief description)
47| 77| DFO ABEY 24 7|0| DHEANHCT-C5-125-40641)0] 2} SIS HEEI| VO HE SHo| 22 40| &

HE ofzje| REEH|S 08510 AW £YUS.
DEN ASE BEEZH Y M (Ust of used standards/specifications)
Copie | mmsawas | opws  [POREBAEEN[ o5
| (Description) (Manufacturer and Model Name) | (seral Number) f;:f g:l‘i’b‘::;:; | (Calibration laboratory)
EXG .II\NALOG SIGNAL GENERATOR | K:;?I;;:T MY53270544 2019/10/04 : (5)0I0[A] Al E|
£PM SERIES POWER METER - ':T‘l“f:; GB42420565 2019/11/01 | (F)OIOIKIALE]
POWERSENSOR KS;i;{;:T MY56330017 ‘ 201911212? 'Ke;s;ght TEChnolugies-
| POWER SENSOR | g | V56370005 ‘ 2019/12/27 | Kersioh Technlogies
et e o 1604191 | 2020/09/09 ‘ (F)0101X|AJE]

6. I & & I} (Calibration result)
7. EF B8 T (Measurement uncertainty)

: WE D AE (Refer to attachment)

1 DAY BE (Refer to attachment)
#15| 22 2 95 %, k = 2 ( Confidence level about 95 %, k = 2)

& o

(affirmation)

& I} (Measurements performed by)
4% (Name) % QE

Honf

Z 017} (Approved by)
=2 (Title) 7| % 242} X (Technical Cal. Manager) (%) %
A% (Name) 0] 5 T

?l dE M= SHIAE D2l H 8 = i (International Laboratory Accreditation Cooperation) 4 & 91 & & X (Mutual Recognition
Arrangement) 0l M2 & S008I 2(KOLAS)2 S 22 22 =018 DH ST MALICH

ghely 7|7 el

Accredited by KOLAS, Republic of KOREA

901l O| X| A|E| C{ ZO| At

2019.09. 11

President, HCT Co., Ltd.

@0l YHME FH71Y YUTUEN FVE OIXE RADT, 25, G5 5)2 SAY Wt wHY BRoE 285} YUt

3 DAFHEMO|E(hitpy/pwww.callabcoknt A AE M| FIgioj% &ol0] FHsELICH
# M HEE YU HOBRIHWO| FOT HHE WA S710] SIS0 WIED, HE AL s BAHRO|2HE EAI7} Ha|&IUCk

F-TP22-03 (Rev.00)

296 / 305

F-02P-02-008 (Rev.02)

HCT CO.,LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017 FCC ID: A3LSMT878U

oy4an

CALIBRATION RESULT

A=A Z 3 (Certificate No) : 1C-2019-61921
i & ¥ &(Calibration No) : C-2019-072377 H0|X|(page) : 2 of 3

1. Conversion Loss Graph

Conversion Loss

100

Q0 f

70 [—
60
50 —
40——-—.-\__-\__\__;___ : : N_/'

30

Conversion Loss (dB)

20

D ] B | | |

60 65 70 75 80 85 S0
Frequency (GHz)

Note 1) R&S FSW (SN 104544) 2t &7 mHE Hnhe
Note 2) #%H = : RF = -25 dBm, Harmonic Order = 6, L.O. Level = 17 dBm, Bias Value = 4.98 mA

F-02P-02-008 (Rev.02)

F-TP22-03 (Rev.00) 297 / 305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

FCC ID: A3LSMT878U

nEdn

CALIBRATION RESULT
A MY S HF (Certificate No) : 1C-2019-61921
T H ¢ Z(Calibration No) : C-2019-072377 mlo|%|(page) : 3 of 3
2. Conversion Loss Data
Conversion Measurement Conversion Measurement

Frequency y Frequency ’

(GH2) | Loss Uncertainty (GHz) Loss Uncertainty
| (dB) (dB) (dB) (dB)
60.0 | 40.07 0.89 75.6 33.85 0.82
60.6 | 40.00 0.89 76.2 33.65 0.82
61.2 | 39.55 0.89 76.8 33.61 0.82
61.8 | 40.54 0.89 774 33.90 0.82
62.4 | 39.71 0.89 78.0 33.98 0.82
63.0 | 39.59 0.90 78.6 33.93 0.82
63.6 39.58 0.89 79.2 34.68 0.82
64.2 39.65 0.89 79.8 34.61 0.82
64.8 39.03 0.89 80.4 34.80 0.82
65.4 37.86 0.89 81.0 34.11 0.82
66.0 38.00 0.89 81.6 34.57 0.82
66.6 37.24 0.90 82.2 35.33 0.82
67.2 36.69 0.89 82.8 35.24 0.82
67.8 36.59 0.89 83.4 34.76 0.82-°
68.4 36.48 0.89 84.0 3548 0.82
69.0 35.31 0.89 B4.6 36.37 0.82
69.6 35.21 0.89 85.2 37.19 0.82
70.2 35.77 0.89 85.8 36.94 0.82
70.8 35.29 0.89 86.4 36.086 0.82
7.4 35.00 0.89 87.0 37.18 0.82
72.0 34.94 0.89 87.6 38.28 0.82
72.6 34.36 0.89 88.2 37.72 0.82
732 34.21 0.89 88.8 38.28 0.82
73.8 34.32 0.89 89.4 40.81 0.82
744 3412 0.89 90.0 42.41 0.82
75.0 33.56 0.82 - - -
=.
F-02P-02-008 (Rev.02)
F-TP22-03 (Rev.00) 298 / 305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

a o
This certificate may not be reproduced
other than in full except with
permission of the issuing laboratory.

od

=
wddHA

CALIBRATION CERTIFICATE

= 01 #A DHED HOIMZ 573 74
TEL : 031-645-6900, FAX : 031-645-6969

A B A W3 M F (Certificate No) : 1C-2019-61926
o & #  F(Calibration No) : C-2i]19-0?2312_
1. 22| X} (Client)
- I &S (Name)
- 3= 4 (Address)

Ho|X|(page) : 1 of 3

(F)0ll o] K] A E]

47| = O|HA| OHED Mo|M =2 57881 74
O SEUS ;288234

: WR-19 HARMONIC MIXER

: OML / M1SHWD

. &3 J| (Calibration Subject)
= 71712 (Description)
- MIZ 3| A 2 & Al(Manufacturer and Model Name)
- I & (Serial Number) : 160429-1

: 2019.09.09 ADEWEYT : 2020.09.09

(The due date of next Calibration)

. 1 E 2 X} (Date of Calibration)

. I E 8F (Environment)
- 2% (Temperature) : ( 23.2 £ 04 )T - SX(Humidity) : ( S50 £ 2
- WEE 2 (Location) 17 B F 4 (Permanent Calibration Lab)
,EEAFO AS4H (Traceability) ©Field code : 40641(RF SPECTRUM ANALYZER)
nEYY W AZH M (Calibration method andor brief description)

) % R.H.

47| 27| DFO AHERY 247|0| B HAHHCT-CS-125-40641)0 L2 SASHEFEI| o2 8y =0o| 4340 2
K El ofele] #EFHIE 0|80 Y £/US.
DEN AHSE BEEZH| YA (Ust of used standards/specifications)
[ BT | mmmaams | opws  |RESEIA) Lo
i (Description) (Manufacturer and Model Name) | (Serial Number) ﬁg&“ﬁb‘:ﬁ;j (Calibration laboratory) |
i EXG ANALOG SIGNAL GENERATOR KE:%%T MY53270544 2019f.10;.'tl)4. (ol Oi KIAIE_I ]
: EPM SERIES POWER METER AET‘:‘IEQNJ GB42420565 2019/11/01 | ()OI AAlEl
I POWER SENSOR . A:;I;T MY41092450 2020/01/22 Keysight Technologies|
POWER SENSOR KE;S“;;:T | vaaafz-_nl? _ 2019/12/27 I Keysight Techr_b?lngl\_os-i
WR-19 MU;.:E;:]ILEER SOURCE I s;;_:ls::a_ i 160516-1 2020/09/03 (F)00| %] AlE] |

r WHFD HE (Refer to attachment)
s DA X (Refer to attachment)

6. 12 & I (Calibration result)

7. EH B8 T (Measurement uncertainty)

&2 == 2F 95 %, k = 2 ( Confidence level about 95 %, k=2 )
44 Tt (Measurements performed by) o= = 01T} (Approved by)
8 o . 4 o] © = %
(affiemation) | & X (Name) YR X| A7 (Tite) | %@ 2 & X} (Technical Cal. Manager) (&)

A (Name) 0] & #

H EEHH= S HAIEI| 20 E 8 2 3 (International Laboratory Accreditation Cooperation) £ & 21 % & = (Mutual Recognition
Arrangement)0fl M2 8 2 01HJ| P(KOLAS)Z RE 20 22 201y RHSMELICH

2019. 09. 11

&0l O X|A|E| CH FEO|A}

hely 7| T 2l
= |7 el President, HCT Co., Ltd.

Accredited by KOLAS, Republic of KOREA

0l YHME SY7 YUBNEY SHE OAE 220, 25, S5 )2 ST @5 WaY 3o fu7 gy

# DT EA0 E(httpy/www.callab.cokn iy HE ML BLoj% 8ol0] JHsgLICH
¥ g¥Me YES YEo HOOERIF0| FoiT YU WX BXj0] QE0] WIS, fE KA BAHRO|2HE BAIZL M2 gt

F-02P-02-008 (Rev.02)

FCC ID: A3LSMT878U

F-TP22-03 (Rev.00)

299 / 305

HCT CO.,LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017 FCC ID: A3LSMT878U

R <ECE

CALIBRATION RESULT

4454 A28 % (Certificate No) : IC-2019-61926
@ % ¥ Z(Calibration No) : C-2019-072382 H|O[xl(page) : 2 of 3

1. Conversion Loss Graph

Conversion Loss |

100

8

3

Conversion Loss (dB)
L¥,)
[=]

30

20

10

40 45 50 55 60
Frequency (GHz)

Note 1) R&S FSW (SN 104544)2} &7H DHE Zated
Note 2) H% =71 : RF = -25 dBm, Harmonic Order = 4, L.O. Level = 17 dBm, Bias Value = 5.70 mA

F-02P-02-008 (Rev.02)

F-TP22-03 (Rev.00) 300 / 305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

FCC ID: A3LSMT878U

TR B

CALIBRATION RESULT

AU S 2 (Certificate MNo) : 1C-2019-61926
i & ¥ #(Calibration No) : C-2019-072382

HO|X|(page) : 3 of 3

2. Conversion Loss Data

Conversion Measurement Conversion Measurement
Frequency X Frequency | -
(GHz) Loss Uncertainty (GH2) Loss Uncertainty
(dB) (dB) (dB) (dB)
40.0 23.65 0.82 50.4 28.72 [ 0.82
40.4 24.34 0.82 50.8 28.23 | 0.82
40.8 24.60 0.82 51.2 31.34 0.82
41.2 26.66 0.82 51.6 31.20 0.82
416 27.09 0.82 52.0 32.06 0.82
420 28.53 0.82 524 34.37 0.82
424 28.34 0.82 52.8 33.68 0.82
428 30.76 0.82 53.2 34.90 0.82
432 31.68 0.82 53.6 39.85 0.82
436 32.96 0.82 54.0 38.19 0.82
44.0 34.25 0.82 54.4 | 35.26 0.82
44.4 36.11 0.82 54,8 | 37.95 | 0.82
44.8 36.44 0.82 55.2 37.75 | 0.82
452 41.54 0.82 55.6 33.01 | 0.82
45.6 32.09 0.82 56.0 33.52 0.82
46.0 34.08 0.82 56.4 33.25 0.82
46.4 33.55 0.82 56.8 31.86 0.82
46.8 29.56 0.82 57.2 30.94 0.82
47.2 29.65 0.82 57.6 31.10 0.82
47.6 26.82 0.82 58.0 31.32 0.82
48.0 27.93 0.82 58.4 30.30 0.82
48.4 27.76 0.82 58.8 29.42 0.82
48.8 26.09 0.82 59.2 30.32 0.82
49.2 25.79 0.82 59.6 30,00 0.82
49.6 26.30 0.82 60.0 28.87 0.82
50.0 26.06 0.82 - - -
Z.
F-02P-02-008 (Rev.02)
F-TP22-03 (Rev.00) 301 /305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

FCC ID: A3LSMT878U

A 2 £
= [ | o
This certificate may not be reproduced

ather than in full except with
permission of the issuing laboratory.

A=A 3 % (Certificate No)
#H #H w Z(Checks No):

IC-2019-63578
C-2015-074396

HA4EHAN

CHECK REPORTS
= Ol ®Al DHED HOIBZ 57392 74
Tel : 031-645-6900, Fax : 031-645-6969

HO|X|(page) : 1 of 3

1. 2| 2| X} (client)
- I 2H (Name)
- F 4 (Address)
2, &3 | (Check Subject)
- 7121 (Description)
- HEE A B
- J| 2™ & (Serial Number)
3. # & Y} (Date of Check)

4, FZ &3 (Environment Conditions)
- &2 &= (Temperature) :
-EHEEA (Location)

EXHEFO AS4H (Traceability)

(232 + 04)T
1783 F 4 (Permanent Calibration Lab)

(F)HOIX|AlE|
A7\ O|FA| OpH 2 Mo|H 2 578 A 74

SEP S : 288237

WR-05 HARMONIC MIXER
2l &) (Manufacturer and Model Name)
160419-1

2019.09.09

: OML / MOSHWD

- &S (Humidity) : ( 50 * 2 )% R.H.

HAYY U L34 MHE (Check method andfor brief description)

471 72171
€l otefef ofefe]

LFED AHMEY 2AM7|0| DFHAH(HCT-CS- 125—40641)0ﬂ o2 S FYREI|IV2RE 53|
|k AbH HHE FHlF 01850l H E

L5340 gE

H2AN A28 BEZH| Y Kl (List of used standards/specifications)

21019
(Description)

(Manufacturer and Model Name)

EiElimE-1E-E
(The due date of |
next Calibration) |

MESIAN R &4 s

(Serial Number)

mEI 2
(Cai‘braﬂnn labclmtory} |

~KEYSIGHT

N5173B MY53270544

2019;10;04 ‘ (T)UiIOI*I-*IEI

EXG ANALOG SIGNAL GENERATOR |

ERICKSON POWER METER

WR-05 MULTIPLIER SOURCE
MODULE

VDI
PMS a3z

oML i |
|

394V (—:—)UiIOIKI*IEI

- 0| X[ A|E|
~SSHE 160419-1 a4 ()0l O K| AlE]

6. &2 & Ik (Check result)

: HAE W X (Refer to attachment)

= T} (checks performed by)

M (Name) : 9 21 X]

g ol

(affirmation)

= 217} (Approved by)

-| =0l
=7 (Title)
d48

1% # 2l TH(Technical Cal. Manager) (Z %
(Name) 0] & &

F B nE= [NRIFIN2 HBHE

HEst dyMeE sYEch

O|X|A OlAl I=
B E A e

Mo dEdE S5I|12 JREAC0 S 0s

F-TP22-03 (Rev.00)

FHERY M4 E BN ANHEH S5EE

El 4540 S SHIZMW

2019.09. 11

24 (18l L& )2 SAs wad wu A0 S8 LICH

F-02P-02-010 (Rev.01)

302 / 305 HCT CO.,LTD.



HCT

HCT OO, LTI
RReport No.: HCT-RF-2007-FC017 FCC ID: ASLSMT878U
HAd o
CHECK RESULT
A% MW 2 E (Certificate No) : 1C-2019-63578 m|o|x|(page) : 2 of 3

& A ¥ F(Checks No):C-2019-074396

1. Conversion Loss Graph

Conversion Loss

100

Conversion Loss (dB)

30

20

10

140 150 160 170 180 190 200 210 220
Frequency (GHz)

Mote 1) R&S FSW (SN 104544)2F B REE Fatgy

Mote 2) % Z : RF = -25 dBm, Harmonic Order = 16, L.O. Level = 17 dBm, Bias Value = 0.00 mA

Note 3) 110 GHz &3} c24o| Ho] caf IM=L AFEE0| G222 HCTHIM AANEH22 A3 8 7|82 HHEIE.

- In the absence of power standards above 110 GHz, power measurements above 110 GHz are to confirm operation functionality
and traceable only to HCT.

F-02P-02-010 (Rev.01)

F-TP22-03 (Rev.00) 303 / 305 HCT CO.LTD.



HCT

HCTOOLLTDL

RReport No.: HCT-RF-2007-FC017

FCC ID: A3LSMT878U

HAa4dn

CHECK RESULT
A= MU= (Certificate No) : IC-2019-63578 mjo|Xl(page) : 3 of 3
H A ¥ Z(Checks No):C-2019-074396
2. Conversion Loss Data
Friciency Conversion | Maasuren:nent Feaguency Conversion Measurenl'nenl

(GHz) Loss | Uncertainty (GHz) Loss Uncertainty

(dB) | (dB) (dB) (dB)
140.0 44.3 | 0.86 181.6 40.7 0.86
141.6 43.5 0.86 183.2 39.9 0.86
143.2 45.2 0.86 184.8 383 0.86
144.8 46.5 0.86 186.4 39.1 0.86
146.4 48.2 0.86 188.0 44.4 0.86
148.0 50.6 0.86 189.6 42.5 0.86
149.6 60.8 0.86 191.2 47.4 0.86
151.2 51.5 0.86 192.8 47.8 0.86
152.8 54.4 0.86 194.4 39.9 0.86
154.4 50.5 0.86 196.0 40.3 0.86
156.0 51.8 0.86 197.6 43.2 0.86
157.6 47.4 0.86 199.2 42.0 0.86
159.2 48.6 0.86 200.8 40.8 0.86
160.8 42.4 0.86 202.4 43.5 0.86
162.4 40.1 0.86 204.0 43.8 0.86
164.0 422 0.86 205.6 423 0.86
165.6 38.8 0.86 207.2 45.0 0.86
167.2 38.4 0.86 208.8 454 0.86
168.8 39.6 0.86 210.4 50.9 0.86
170.4 41.9 0.86 212.0 62.5 0.86
172.0 40.6 0.86 213.6 43.2 0.86
173.6 42.8 0.86 215.2 45.8 0.86
175.2 42.5 0.86 216.8 45.6 0.86
176.8 36.9 0.86 218.4 46.5 0.86
178.4 36.9 0.86 220.0 50.5 0.87
180.0 36.9 0.86 - - -

=,
F-02P-02-010 (Rev.01)
F-TP22-03 (Rev.00) 304 / 305 HCT CO.LTD.



HCT

HCT OO, LT

RReport No.: HCT-RF-2007-FC017

FCC ID: ASLSMT878U

7. Annex B_EUT AND TEST SETUP PHOTO

Please refer to test setup photo file no. as follows;

No.

Description

HCT-RF-2007-FC017-P

F-TP22-03 (Rev.00)

305 / 305

HCT CO.,LTD.



