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5.6. 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.

i) Measure the frequency.
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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 f4
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.

NOTE—For band-edge compliance, it can be required to make these measurements at the low and high
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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) Test signal is CW signal for frequency stability.

Test Results:

Reference: Voltage = DC -48 V at 20°C, Frequency = 27 925.0 MHz

Voltage (%) | Temp.(C) Frequency (Hz) Frequency Error (Hz) | Deviation (Hz) ppm

+20(Ref) | 27 925019 612.0 19612.000 0.000 0.00000

-30 27 925019614.7 19614.700 2.700 0.00010

-20 27 925 019 608. 7 19608.700 -3.300 -0.00012

-10 27 925019 617. 3 19617.300 5.300 0.00019

100 % 0 27925 019611. 3 19611.300 -0.700 -0.00003
+10 27 925019 616. 7 19616.700 4.700 0.00017

+30 27 925019 610.0 19610.000 -2.000 -0.00007

+40 27 925019 611. 3 19611.300 -0.700 -0.00003

+50 27 925 019 608. 7 19608.700 -3.300 -0.00012

115 % +20 27 925019618.0 19618.000 6.000 0.00021
85 % +20 27 925 019 609. 3 19609.300 -2.700 -0.00010

F-TP22-03 (Rev.00) 219/223 HCTCO,,LTD.



aCT
HCTCO.,LTD

Report No.: HCT-RF-1809-FC101-R3 FCC ID: ASLHT1K01-57A

6. Annex A_MIXER CERTIFIED DOCUMENTS

PR PY
CALIBRATION CERTIFICATE

FIS OIMAI DHED MOIRE 5782 74
TEL : 031-645-6900, FAX : 0316456969
M E MY E(Certificate No) :  IC-2017-51314

i ® # &(Calibration No) : C-2017-57749 Holx|(page) : 1. of 3
1. 8| 2|7} (Ciient)
- J| 2% (Name) @ (F)OOIXIAIEI
- &4 (Address)  FIZ 0EA DHEH HOIMZ 578HE 74
2. &3 J| (Calibration Subject) O SEYS ; 288234
- J121'2 (Description) ¢ DFENDAHMER 24| (HARMONIC MIXER)
- MIEEI A %8 A (Manufacturer and Model Name) @ OML / WR19
- J|I1¥M & (Serial Number) : M19HWD
3. WHE X (Date of Calibration)  : 2017.09.26 I DFHFUR : 2018.09.26

(The due date of next Calibration)
4, 0 E 8H (Environment)
- 2 T (Temperature) : ( 23604, 0.2 )T - &S5 (Humidity) : ( 49 £ 1 )% RH.
- WEE L (Location) : i 3 H F al(Permanent Calibration Lab)

5. 2HHEF9 224 (Traceability)
nEHYY W 234 M (Calibration method and/or brief description)
A7) 212 DFELD AREY 24| 2 mMAEI(HCT-C5-125-40641) 0 [ie SNEFTE) U2 RE 552 L4340 2=
£ Ol2iel ZIEFHIE 018510 DE HAS.

LA NS BEEH| YAH (List of used standards/specifications)
IbIL Tl = SIAF 28 A NG S ANABNZUL

(The due date of wEJ|
(Description) | (Manufacturer anti_ Model Name) (::‘.enal Number) next Calibration) (Calibration laboratory)
AGILENT n .
PSG ANALOG SIGNAL GENERATOR EB257D } MY46130629 2017/11/02 F)H0IZIAE
EPM-P SERIES POWER METER A;i:f?: r GB41291582 2018/06/13 =)W OIRIAIE]
AGILENT -’
POWER SENSOR. 3487 R MY41092450 2018/01/05 Keysight Technologies
KEYSIGHT )
POWER SENSOR VSiS(;AI o MYS56330017 2017/12/07 Keysight Technologies
WR-19 MULTIPLIER SOURCE oML & ' E
MODULE S19MSA 160516-1 2018/09/26 (F)HOIZIAIEI
6. & 2 D (Calibration result) :IE B BE (Refer to attachment)
7. 53 88 T (Measurement uncertainty) P E D AE (Refer to attachment)

LE| =5 2} 95 %, & = 2 ( Confidence leVel about 95 %, & = 2 )

=

&4 X} (Measurements performed by) 217} (Approved by)
|
(attmtony | &% Came) @@ @ M =% (Tde) 7@ B X (Technical Cal. Manager) (%) %

HE (Name) 0] = &

Fl @F M= S A D22 E 8= H(International Laboratory Accreditation Cooperation) & 2 2 28 (Mutual Recognition
Arrangement)l A& 220 RAA(KOLAS)EFEH 22 22 2012 DEAMALICH

2017. 09. 26
BH2e1H7| 7 o1 &ol|o| x| A|E] C{ FEO|A}

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

&0l YHME 300 WUBUCH FUF OXs S0 25 SE F)2) SN WHY Y A9oE Su7EYC

# DAUEAO|E(httpy//www.callab.co k)0l M 4F M2 FIg 08 20| THEELCEH
Mo fle o] HOFRIYW0| FOT fHE WA 870 2lzsiof W30, e SAAE RAH20|2Hs A7 H2 QU

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

F-TP22-03 (Rev.00) 220/223 HCTCO.,LTD.



CT

HCTCO.,LTD

Report No.: HCT-RF-1809-FC101-R3

FCC ID: ASLHT1K01-57A

wEdHAM
CALIBRATION CERTIFICATE

A= 0| &AM DHES HOI®ZE 5782 74
TEL : 031645-6900, FAX : 031-045-6969

A& M Y3 F(Certificate No) : 1C-2017-51313

o ¥ #(Calibration No) : C-2017-57748 H0|X|(page) : 1. of 3
1. 22| (Client)
- J| 2% (Name) : (F)HIOIZIAIEI
- &4 (Address) : T 0I8A DHES HOIMZ 5781 74
2. &FJ| (Calibration Subject) O SEBYS ; 288235
- 71212 (Description) : AFDAHMER 24 7| (HARMONIC MIXER)
- M E A2 S A (Manufacturer and Model Name) @ OML / WR12
- 21 S (Serial Number) : M12ZHWD
3. WHLT} (Date of Calibration)  : 2017.09.26 AJnFHNEYA : 2018.09.26

(The due date of next Calibration)
4, 0 8H (Environment)
- 2 (Temperature) : ( 236+, 0.2 ) T - &X(Humidity) : { 49 £ 1 ) R:H.
- WHEE A (Location) ;2 EHF & (Permanent Calibration Lab)

5. BFE T A24 (Traceability)
WHUY U 24 A (Calibration methad and/or brief description)
&7 2l AFM ABEH 40| 2 IAE IHHCT-CS-125-40641)0 Mct INEBEFFEIASZFH &
€ Oloiel HEZHIE 012510 DA HAS.

W ASE BEZHI YAl (Lst of used standards/specifications)

Y 22540 &2

101 IEEPUCTRPN, p IS i;‘fﬁ“gfﬁij‘ BEID
(Description) | (Manufacturer and_ Model Name) | (_Senal Number) next Calibration) (Calibration laboratory)
AGILENT "
PSG ANALOG SIGNAL GENERATOR E8257D } MY46130629 2017/11/02 ()OI ALE
I LIy /77
EPM-P SERIES POWER METER SLTENT Yt GB41291582 2018/06/13 (F)HIOIZIAIEI
E4417A "1
K 1 x
POWER SENSOR ?;:‘;:T F—— MY56330017 2017/12/07 Keysight Technologies
POWER SENSOR K;Y;;I;ZI‘ MY56370005 2017/12/05 Keysight Technologies
WR-12 MULTIPLIER SOURCE oML~ . | &eioiaiie
MODULE S13MSA 160419-1 2018/09/26 (F)HO0ITIALE]
6. 1A & 1 (Calibration result) : AT #E (Refer to attachment)
7. 53 E 8 T (Measurement uncertainty) P U EE I X (Refer to attachment)
&2 =F 2 95 %, & = 2 ( Confidence level'about 95 %, & = 2 )
& 44 X} (Measurements performed by) S g (Approved by)
g o = ;
(affirmation) S (Name) 2@ ‘M ¥ (Title)  J1& A X(Technical Cal. Manager) ()
L (Name) 0l S & /

F == SHAED| 22 E S H(International Laboratory Accreditation Cooperation) & 3 2! 2 8% (Mutual Recognition

Arrangement) 0l 428 820129 I(KOLAS)Z2REH 202 22 2012 IFHAMEILICH

2017.09. 26

s2ol57| T olF &0l O| x| A|E| CH I O| A}

Accredited by KOLAS, Republic of KOREA President, HCT Co., Ltd.
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Report No.: HCT-RF-1809-FC101-R3

FCC ID: ASLHT1K01-57A

wEdHAN
CALIBRATION CERTIFICATE

T OI#AI DIRY HOIMZ 57842 74
TEL : 0316456900, FAX : 0316456969
MM g2 S (Certificate No) :  1C-2017-51315

o & S(Calibration No): C-2017-57750 HloIxI(page) : 1, "of 3
1. 2| 2| X} (Client)
-1 (Name)  : (Z)0NOIXIAIEI
- 34~ (Address) o HIT 0IEA DHES HOIEZ 5782 74
2. &3 | (calibration-Subject) O SB/YS ; 288236
- J171'¥ (Description) : JFOAWMER 47| (HARMONIC MIXER)
- M3 A 2 & A (Manufacturer and Model Name) @ OML / WRO8
- 21211 S (Serial Number) : MOSHWD
3. DEYUTL (Date of Calibration)  : 2017.09.26 AN DHWELRL : 2018.09.26

(The due date of next Calibration}
4, W E8H (Environment)
- &% (Temperature) : ( 23674+, 0.2 ) T - &5(Humidity) : { 49 % 1 )% RH.
- WHEHE A (Location) : 4l 3H Z & (Permanent Calibration Lab)

5. BHT TS AS4H (Traceability)
NEYY U 234 A S (Calibration method andfor brief description)

I I AFM 2AHEE E47|2ulFE® AHHCT-CS-125-40641)01 2t IS HFHESIIUSEFEH 539 2380 22
€ Oleisl ES32HIE OI1=Z810 03 SIS,

I HIZEPAF 8h 3 A Jes

POl InE-{i k4D

(The due date of waI
(Description) (Manufacturer anU- Model .Name} (_Senal Number) next Calibration) (Calibration laboratory)
Al T
PSG ANALOG SIGNAL GENERATOR E(;I2L5E:D_‘“ r | MY46130629 2017/11/02 Z)0I0IZIAIEI
ent T '
EPM-P SERIES POWER METER ZGMI?A - GB41291582 2018/06/13 (F)HOIZIALE]
I —d | 1
KEYSIGHT [
POWER SENSOR. - - MY56370005 2017/12/05 Keysight Technologies
| W8486A . Tt | |
WR-08 MULTIPLIER. SOURCE OML .
MODULE | SUEMS-_H__ y 160419-1 2018/09/26 (F)HI0IRIAE
6. WA & 1 (Calibration result) DEBF I HE (Refer to attachment)
. ZZ B8 T (Measurement uncertainty) TWEHE U X (Refer to attachment)

4124 9} 95 %, & = 2 ( Confidence level'about 95 %, & = 2)

¢

=

i ZH4d T} (Measurements performed by) £ 81 7} (Approved by)
ﬁ*ﬁma%m) 4% (eme) AT A M =9 (Tite) Il Al R (Technical Cal. Manager) (%) ( %4

43 (Name) 0] & &

F EdEME S HAE |22 E 8= Hi(International Laboratory Accreditation Cooperation) 4 S 91 28 é!(Mur.ual Recognition
Arrangement)til A 28t 1S FIF(KOLAS)Z RE 22 22 202 DHFDLICH

2017.09. 26
thaelys|T ol g9ol| 0| x| A|E] CH FO| A}

Accredited by KOLAS, Republic of KOREA President, HCT Co., Ltd.
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7. Annex B_EUT AND TEST SETUP PHOTO

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

No.

Description

HCT-RF-1809-FC101-P
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