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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 fL and fu
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 0(K patch), n261
Low Frequency = 27 534.84 MHz

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

+20(Ref) 27534 840 000 0.717 0.000 0.00000

-30 27534 840 007 7.448 6.730 0.00891

-20 27534 840 002 2.144 1.427 0.00189

-10 27534 840 008 8.143 7.426 0.00983

100% 3.85 0 27534 840 000 0.262 -0.456 -0.00060
+10 27534 840 001 0.725 0.008 0.00001

+30 27534 840 004 4.020 3.303 0.00437

+40 27534 840 010 9.723 9.005 0.01192

+50 27534 840 008 7.977 7.259 0.00960

HIGH 4.40 +20 27534 840 006 6.126 5.409 0.00716
LOW 3.65 +20 27534 840 004 3.894 3.177 0.00420

High Frequency = 28 319.52 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ('C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 28319 520 000 0.522 0.000 0.00000

-30 28319 520 007 7.338 6.815 0.00902

-20 28319 520 005 5.251 4.728 0.00626

-10 28319 520 008 7.680 7.158 0.00947

100% 3.85 0 28319 520 007 6.714 6.192 0.00819
+10 28319 520 002 1.832 1.309 0.00173

+30 28319 520 009 8.794 8.272 0.01094

+40 28319 520 008 7.573 7.051 0.00933

+50 28319 520 009 8.562 8.039 0.01064

HIGH 4.40 +20 28319 520 009 8.967 8.444 0.01117
LOW 3.65 +20 28319 520 007 7.325 6.802 0.00900
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Antenna 1(L patch), n261
Low Frequency = 27 534.84 MHz

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

+20(Ref) 27534 840 000 2.086 0.000 0.00000

-30 27534 840 001 1.258 -0.829 -0.00110

-20 27534 840 003 2,728 0.642 0.00085

-10 27534 840 003 3.236 1.149 0.00152

100% 3.85 0 27534 840 009 9.051 6.964 0.00921
+10 27534 840 007 7.207 5.120 0.00677

+30 27534 840 007 7.433 5.347 0.00707

+40 27534 840 005 5.459 3.372 0.00446

+50 27534 840 005 5.345 3.258 0.00431

HIGH 4.40 +20 27534 840 007 7.018 4.932 0.00653
LOW 3.65 +20 27534 840 000 0.155 -1.931 -0.00255

High Frequency = 28 319.52 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ('C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 28319 520 000 2.113 0.000 0.00000

-30 28319 520 009 9.478 7.365 0.00974

-20 28319 520 004 3.542 1.429 0.00189

-10 28319 520 008 8.462 6.349 0.00840

100% 3.85 0 28319 520 008 7.583 5.470 0.00724
+10 28319 520 009 9.138 7.025 0.00930

+30 28319 520 004 3.621 1.509 0.00200

+40 28319 520 009 9.353 7.240 0.00958

+50 28319 520 006 5.755 3.642 0.00482

HIGH 4.40 +20 28319 520 001 0.511 -1.602 -0.00212
LOW 3.65 +20 28319 520 006 5.853 3.741 0.00495
HCT CO.,LTD.
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Antenna 0O(K patch), n260
Low Frequency = 37 027.32 MHz

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

+20(Ref) 37027 320 000 5.166 0.000 0.00000

-30 37027 320 000 0.273 -4.892 -0.00647

-20 37027 320 000 0.091 -5.075 -0.00671

-10 37027 320 007 6.688 1.522 0.00201

100% 3.85 0 37027 320 009 9.227 4.061 0.00537
+10 37027 320 004 4.252 -0.914 -0.00121

+30 37027 320 002 2.392 -2.774 -0.00367

+40 37027 320 005 4.813 -0.353 -0.00047

+50 37027 320 008 8.374 3.208 0.00424

HIGH 4.40 +20 37027 320 005 5.265 0.100 0.00013
LOW 3.65 +20 37027 320 005 5.032 -0.133 -0.00018

High Frequency = 39 966.24 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ('C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 39966 240 000 9.731 0.000 0.00000

-30 39966 240 005 5.028 -4.702 -0.00622

-20 39966 240 003 2.647 -7.083 -0.00937

-10 39966 240 006 5.783 -3.948 -0.00522

100% 3.85 0 39966 240 009 8.622 -1.109 -0.00147
+10 39966 240 009 8.757 -0.974 -0.00129

+30 39966 240 006 6.397 -3.334 -0.00441

+40 39966 240 003 3.254 -6.477 -0.00857

+50 39966 240 009 8.731 -1.000 -0.00132

HIGH 4.40 +20 39966 240 000 0.197 -9.534 -0.01261
LOW 3.65 +20 39966 240 007 6.924 -2.807 -0.00371
HCT CO.,LTD.
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Antenna 1(L patch), n260
Low Frequency = 37 027.32 MHz

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

+20(Ref) 37027 320 000 1.569 0.000 0.00000

-30 37027 320 001 1.427 -0.142 -0.00019

-20 37027 320 004 4.091 2,522 0.00334

-10 37027 320 009 9.094 7.525 0.00996

100% 3.85 0 37027 320 010 9.650 8.081 0.01069
+10 37027 320 005 5.345 3.776 0.00500

+30 37027 320 006 6.102 4.533 0.00600

+40 37027 320 005 5.337 3.769 0.00499

+50 37027 320 006 6.210 4.641 0.00614

HIGH 4.40 +20 37027 320 002 2.125 0.556 0.00074
LOW 3.65 +20 37027 320 004 3.737 2.168 0.00287

High Frequency = 39 966.24 MHz
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ('C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 39966 240 000 9.129 0.000 0.00000

-30 39966 240 005 5.401 -3.728 -0.00493

-20 39966 240 003 3.263 -5.866 -0.00776

-10 39966 240 008 8.099 -1.030 -0.00136

100% 3.85 0 39966 240 005 4.753 -4.376 -0.00579
+10 39966 240 009 9.299 0.170 0.00022

+30 39966 240 005 5.255 -3.874 -0.00513

+40 39966 240 009 8.531 -0.598 -0.00079

+50 39966 240 004 3.915 -5.214 -0.00690

HIGH 4.40 +20 39966 240 003 2.686 -6.443 -0.00852
LOW 3.65 +20 39966 240 002 2.231 -6.899 -0.00913
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-2008-FC024-P

F-TP22-03 (Rev.00)

306 / 306

HCT CO.,LTD.



