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Test Summary

Test Items Test Requirement Test Method Result

EIRP 74.861(e)(1)(ii) ANSI/TIA-603-D:2010 PASS

Modulation Characteristics 2.1047(a) ANSI/TIA-603-D:2010 PASS

Occupied Bandwidth 2.1049(c)(1) ANSI/TIA-603-D:2010 PASS

Radiated Emissions 2.1053 & 74.861(e)(6) ANSI/TIA-603-D:2010 PASS

Spurious emissions at antenna 2.1051 ANSI/TIA-603-D:2010 PASS
terminals

Frequencies Stability 2.1055(a)(1) ANSI/TIA-603-D:2010 PASS

RF Exposure 1.1307(b)(1) KDB 447498 D01 PASS

Remark:

PASS means that the test results complies with related requirements.
N/A means that the test is not applicable for the EUT.
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4.1

4.2

4.3

General Information

General Description of E.U.T.

Product Name : Wireless Microphone System

Model No. : VH200
Differences describe tN/A

Operation Frequency :177.00-213.74MHz
The Lowest Oscillator : 14.75MHz
Antenna installation : Integrated Antenna
Gain : 0dBi

Details of E.U.T.

Technical Data: : DC 3V by 2*1.5V(size “AA” ) battery

Test Facility

The test facility has a test site registered with the following organizations:

Fcc Registration No: 647536

Open Site Address: No.120, Ln. 5, Hudong St., Xizhi Dist., New Taipei City 221, Taiwan (R.O.C.)

Xizhi Office and lab Address: 7F., No.262, Sec. 3, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan
(R.O.C)
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5

Equipment Used during Test

5.1 Equipments List

3m Semi-anechoic Chamber for Radiation Emissions Test site

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date

Date
1 | spectrum Analyzer R&S FSP 836079/035 | S€p.15,2015 | Sep.14,2016
2 EMI Test Receiver R&S ESVB 825471/005 | Sep-15,2015 | Sep.14,2016
3 Pre-amplifier Agilent 8447F 3113A06717 | Apr.19,2015 | Apr.18,2016

Compliance
4 Pre-amplifier o PAP-0118 24002 Sep.15,2015 | Sep.14,2016
Direction
Trilog Broadband
5 SCHWARZBECK | VULB9163 | 9163-333 | Apr.19,2015 | Apr.18,2016
Antenna
6 Horn Antenna ETS 3117 00086197 | Apr19,2015 | Apr.18,2016
/ Horn Antenna ETS 3116B 00088203 | Mar.17,2015 | Mar.16,2016
8 Loop Antenna SCHWARZECK | HFRA 5165 9365 Apr.10,2015 | Apr.09,2016
RF Conducted Testing
Last Calibration
ltem Equipment Manufacturer Model No. Serial No. | Calibration
Due Date

Date

1. EMC Analyzer R&S ESCI 101155 Sep.17,2015 | Sep.16,2016
GTH-225-40-

2. | Humidity Chamber GF P IAA061213 | May.15,2015 | May.14,2016
3. DC Power Supply EVERFINE WY305 1004002 Apr.10,2015 | Apr.09,2016
4, Modulation Analyzer HP 8920B - Apr.10,2015 | Apr.09,2016
5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious
Emissions test

+ 5.03 dB (Bilog antenna 30M~1000MHz)

+ 4.74 dB (Horn antenna 1000M~25000MHz)
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6 EIRP
Test requirement: FCC CFRA47 Part 74 Section 74.861(e)(1)(i)
Test method: Based on ANSI/TIA-603-D:2010
Limit: According to Part 74.861(e)(1)(i), the EIRP shall not exceed 50mwW
(16.98 dBm).
6.1 Test Procedure
The maximum peak output power was measured with a spectrum analyzer connected to the antenna
terminal (conducted measurement) while EUT was operating in normal situation.
6.2 Testresult
Frequency (M) | o OWBI | AT ST | EEREEM L imic@em) | Resu
177.00 15.00 0 15.00 16.98 PASS
197.70 13.38 0 13.38 16.98 PASS
213.74 12.06 0 12.06 16.98 PASS
Remark: EIRP = RF Output Power + Ant Gain,G= 0.0dBi
Please refer to following plot:
Low channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 15.00 dBm
Ref 20.50 dBm SWT 2,5%51 176.979640000 MHz
-
:12'; 10 dBrrlu - Sl “"-—-._____M
-10 dBIL
-20 dBm
-30 dB||||
-40 dB||||
-50 dB||||
-60 dBr|n
-70 dBr;n

CF 177.0 MHz

Span 300.0 kHz

Page 7 of 39




AL
Lb WH TeChnOIOgy CO rp ] Date of Issue: Feb. 04, 2016

Report No. : CF16020317

Middle channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 13.38 dBm
Ref 20.50 dBm SWT 2.5ms 197.662280000 MHz
l M1
X

1Pk

Max j?_}i'fﬂTf - \\

OdBml ™

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 197.7 MHz Span 300.0 kHz

High channel

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz M1[1] 12.06 dBm

Ref 20.50 dBm SWT 2.5nms 213.724610000 MHz

l M1

1Pk — -

Max | 10 dBm — —]
|

-10 dBm

I

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 213.73 MHz Span 300.0 kHz
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7.1

Modulation Characteristics

Test requirement: FCC CFRA47 Part 2 Section 2.1047(a)
Test method: Based on ANSI/TIA-603-D:2010
Requirement: According to Part 2.1047(a), for Voice Modulated Communication

Equipment, the frequency response of the audio modulating circuit

over a range of 100Hz to 5000Hz shall be measured.

Test Procedure

(a) Test Configuration

(b)

(©)

EUT Modulation
Analyzer
Aduio
Generator

Audio Frequency Response:
1) Apply a 1000 Hz tone and adjust the audio frequency generator to produce 20% of the rated
system deviation.
2) Set the test receiver to measure rms deviation and record the deviation reading as DEVRgr .
3) Set the audio frequency generator to the desired test frequency between 100 Hz and 5000 Hz.
4) Record the test receiver deviation reading as DEVggeq -
5) Calculate the audio frequency response at the present frequency as:
audio frequency response =20Ig(DEVgreq/ DEVRger)
6) Repeat steps 4) throughb) for all the desired test frequencies.

Modulation Limiting:

1) Apply a 1000 Hz modulating signal to the transmitter from the audio frequency
generator, and adjust the level to obtain 60% of full rated system deviation.

2) Measure both the instantaneous and steady-state deviation at and after the time of
increasing the audio input level.

3) With the level from the audio frequency generator held constant at the level.

obtained in step e), slowly vary the audio frequency from 300 Hz to 3000.

Hz and observe the steady-state deviation. Record the maximum deviation.

4) Set the test receiver to measure peak negative deviation and repeat steps 1) through 3).

5) The values recorded in steps 3) and 4) are the modulation limiting.
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7.2 Test Result

The test data of modulation characteristic is showing as below:

Audio Frequency Response
Middle Channel

Frequency Response
30
25
. _—
520 -//
c )
Q15
o
e
D 10
(m]
5
D L 1 1 1 1 1 1 1
0 2 6 8 10 12 14 16 18
Frequency(KHz)
Level(mv Limit(kHz
) 100Hz 500Hz 1kHz 2.5kHz 5kHz )
0 8.23 6.05 6.51 6.99 7.43 | £75.00
10 14.45 12.33 12.81 13.30 13.75 | =75.00
20 22.58 20.56 21.04 21.52 21.93 | £75.00
30 30.73 26.55 28.00 28.79 29.51 | £75.00
40 30.90 28.80 29.25 30.73 31.16 | £75.00
50 30.84 28.75 29.23 29.64 30.11 | £75.00
60 30.82 28.68 29.12 29.58 30.00 | £75.00
70 30.84 28.70 29.18 29.64 30.05 | £75.00
80 30.91 28.88 29.32 29.82 30.25 | £75.00
90 30.95 28.82 29.26 29.69 30.18 | £75.00
100 31.02 28.83 29.31 29.78 30.27 | £75.00
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Deviation(KHz)

Modulation Limit

[
wu
L1 L

——100Hz
o - = ——500Hz
p 4
o 1kHz
L
4
—2.5kHz
——5kHz
10 20 30 40 50 60 70 a0 90 100
Level(mv)
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8 Occupied Bandwidth of Emission

Test requirement: FCC CFRA47 Part 2 Section 2.10490©(1)
Test method: Based on ANSI/TIA-603-D:2010
Limit: According to FCC 74.861 (e)(5), the frequency emission

bandwidth shall not exceed 200 kHz.
8.1 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.
2. Turn on the EUT and set it to any one convenient frequency within its operating range.
8.2 Test Result

Frequency 99% Bandwidth Limit
Result
(MH2z) (kHz) (kHz)
177.00 89.82 200 PASS
197.70 75.85 200 PASS
213.74 101.80 200 PASS
Test Plot:
Low channel
Offs 0.50 dB RBW 10 kHz
Att 30 dB VBW 30 kHz M1[1] 15.38 dBm
Ref 20.50 dBm SWT 10ms 177.002000000 MHz
l 'y Occ Bw 89.820359281 kHz
1Pk /K“\ T1[1] -4.38 dBm
Mayx |10 dBm 176.958083832 MHz
J/ Jq"722[1] -0.26 dBm
OdBml + \ 177.047904192 MHz

-10 dBm

-20 dBIL ’(ﬂ/ \‘

-30 dBI!n i "NW// A\\'Lv A A,
)

M g,

|

-50 dBm

-60 dBm

-70 dBm

CF 177.0 MHz Span 1.0 MHz
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Middle channel

Offs 0.50 dB * RBW 10 kHz
* Att 30 dB * VBW 30 kHz M1[1] 13.71 dBm
Batt Ref 20.50 dBm SWT 10ms 197.692000000 MHz
Ml Occ Bw 75.848303393 kHz
1Pk A T1[1] -8.58 dBm
May | 10 dBm 197.656087824 MHz
/ \ T2[1] -7.21 dBm
OdBml T?f 197.731936128 MHz

-10 dBm

¥
-20 dBrln I\ AV/ \W\ﬂ
-30 dsrlr. “d""'"n I’/ \. A,
4 www l%

-50 dBm
-60 dBm
-70 dBm
CF 197.7 MHz Span 1.0 MHz
High channel
Offs 0.50 dB # RBW 10 kHz
* Att 30 dB * VBW 30 kHz M1[1] 12.45 dBm
Patt Ref 20.50 dBm SWT 10ms 213.734000000 MHz
l 1 Occ Bw  101.796407186 kHz
1Pk K, TiI1] -9.02 dBm
Mayx |10 dBm 213.690079840 MHz
f \T2[1] -8.18 dBm
0 dBm 213.791876248 MHz
| PR
-10 dBITl / \

_ZOdBT At /J WMM M,

m 1
|

-50 dBm

-60 dBm

-70 dBm

|

CF 213.73 MHz Span 1.0 MHz
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9 Spurious Emissions at Antenna Terminals

Test requirement:
Test method:

Limit:

9.1 Test Procedure

FCC CFRA47 Part 2 Section 2.1051

Based on ANSI/TIA-603-D:2010

According to Part 74.861 (e)(6), the mean power of emissions shall be
attenuated below the mean output power of the transmitter in
accordance with the following schedule:

(i) on any frequency removed from the operating frequency by more
than 50 percent up to and including 100 percent of the authorized
bandwidth: at least 25 dB.

(i) on any frequency removed from the operating frequency by more
than 100 percent up to and including 250 percent of the authorized
bandwidth: at least 35 dB.

(i) on any frequency removed from the operating frequency by more
than 250 percent up to and the authorized bandwidth shall be
attenuated below the un-modulated carrier by at least 43 + 10 Log

(output power in watts)dB.

1. Turn on the EUT and connect its antenna terminal to measurement instrument via a low loss cable.

Then set it to any one measured frequency within its operating range, and make sure the instrument

is operated in its linear range.

2. Set the SA on Max-Hold Mode, and then keep the EUT in transmitting mode. Record all the signals

from each channel until each one has been recorded.

3. Set the SA on View mode and then plot the result on SA screen.

4. Repeat above procedures until all frequencies measured were complete.
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9.2 Test Data

Emission Mask Low Channel

Offs 0.50 dB RBW 1 kHz

Att 30 dB VBW 3 kHz

Ref 20.50 dBm SWT 980ms
imit Jheck '

1Pk Line fcp_magk
Max | 10 B

fec_mask h u
0 dBm+ {

-10 dBm _/‘“}‘ 1
|

-20 dBm |

-30 dBm "

-40 dBr!n M

] LT
.’.. o]

CF 177.0 MHz Span 1.0 MHz

Low channel 30M-6G

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -27.63 dBm
Ref 20.50 dBm SWT 100ms 354.300000000 MHz

1Pk

Max 10 dBm

OdBml

-10 dBm
D1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

- L
>0en U-Ln PPN ST AN 1YY (PRTRTER NI .I'JA.MWWWL\' s Mt

-60 dBm

-70 dBm

|

Start 30.0 MHz Stop 1.0 GH=z

Page 15 of 39



o)

WH TEChnOlOgy COFp Date of Issue: Feb. 04, 2016

Report No. : CF16020317

1Pk
Max

Offs 0.50 dB
Att 30 dB
Ref 20.50 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

M1[1]

-33.22 dBm

5.386000000 GHz

10 dBm

OdBml

-10 dBm

D1 -13.000 dBm

-20 dBm

M1

-30 dBm

A, A

4 R

-50 dBm

-60 dBm

-70 dBm

|

Start 1.0 GHz

Stop 6.0 GH=z

&

1Pk
Max

Emission Mask Middle Channel

Offs 0.50 dB RBW 1 kHz

Att 30 dB VBW 3 kHz M1[1] 13.02 dBm

Ref 20.50 dBm SWT 980ms 197.678000000 MHz
imit Jheck 1*11
R d w 1.

10 dBrlﬁme fcg_mask I

foc mask f

0 dBm-

-10 dBm fﬁ"‘(‘t ‘

-30 dBm Nn\f ')

o My %mm. .

e
-60 dBm
-70 dBm

CF 197.7 MHz

Span 1.0 MHz
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Middle channel 30M-6G

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -35.67 dBm
Ref 20.50 dBm SWT 100ms 395.000000000 MHz
1Pk
Max 10 dBm
OdBml
-10 dBm
01 -13.000 dBm
-20 dBm
-30 dBm M1
L 4
-40 dBm
-50 ¢Bm ‘ | ‘
Wlimadsodipindspmustustodsd TORTINY % PUPRPIVH A FFWORYTS B IR ¥
-60 dBm
-70 dBm

Start 30.0 MHz

Stop 1.0 GH=z

Offs 0.50 dB RBW 1 MHz

Att 30 dB VBW 3 MHz M1[1]

Ref 20.50 dBm SWT 10ms

-29.67 dBm
1.783000000 GHz

1Pk l

Max 10 dBm

OdBml

-10 dBm

D1 -13.000 dBm

-20 dBm

M1

-30 dBm—T

‘ oy L At B el LA

T

40 ,dBr N

-50 dBm

-60 dBm

-70 dBm

|

Start 1.0 GHz

Stop 6.0 GH=z
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Emission Mask High Channel

Offs 0.50 dB RBW 1 kHz
Att 30 dB VBW 3 kHz
Ref 20.50 dBm SWT 980ms
imit Jheck I
1Pk Line fcp_magk
Max | 10 dBm
foc mask
0 dBm4
-10 dBm N b]

-20 dBlL / \
-30 dBIL 1 |I.|I 1 / \ 44 JLLI A
|

CF 213.73 MHz Span 1.0 MHz

High channel 30M-6G

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -35.90 dBm
Ref 20.50 dBm SWT 100ms 427.900000000 MHz

1Pk l
Max | 19 dBm

OdBml

-10 dBm
D1 -13.000 dBm

-20 dBm

-30 dBm T

-40 dBm

-50 dBm - ]| || I I I P O O Frslot A r_v_-_u‘.] 1 x.lll 1

-60 dBm

-70 dBm

|

Start 30.0 MHz Stop 1.0 GH=z
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Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz M1[1] -30.42 dBm
Ref 20.50 dBm SWT 10ms 1.714000000 GHz

1Pk

Max 10 dBm

OdBml

-10 dBm
D1 -13.000 dBm

-20 dBm

M1
-30 dBm

40| I L Sl gt J‘WWW

-50 dBm

-60 dBm

-70 dBm

|

Start 1.0 GHz

Stop 6.0 GH=z
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10 Radiated Emission Test

Test requirement:

Test method:

Limit:

10.1 EUT Setup

FCC CFRA47 Part 2 Section 2.1053

Based on ANSI/TIA-603-D:2010

According to Part 74.861 (e)(6), the mean power of emissions shall be
attenuated below the mean output power of the transmitter in
accordance with the following schedule:

(i) on any frequency removed from the operating frequency by more
than 50 percent up to and including 100 percent of the authorized
bandwidth: at least 25 dB.

(i) on any frequency removed from the operating frequency by more
than 100 percent up to and including 250 percent of the authorized
bandwidth: at least 35 dB.

(iii) on any frequency removed from the operating frequency by more
than 250 percent up to and the authorized bandwidth shall be
attenuated below the un-modulated carrier by at least 43 + 10 Log

(output power in watts)dB.

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site,

using the setup accordance with the ANSI C63.4

The test setup for emission measurement below 30MHz.

+
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The diagram below shows the test setup that is utilized to make the measurements for emission from
30 MHz to 1 GHz Emissions.

Antenna Elevation Varies From 1to 4 m«
Tumn Table From 0° to 360° «
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The diagram below shows the test setup that is utilized to make the measurements for emission above

1GHz Emissions.
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10.2 Spectrum Analyzer Setup
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According to FCC Part 2 Section 2.1053 Rules, the system was tested 9KHz to 6000MHz.

Below 30MHz

SWEEP SPEEM ...eevvieeeii it Auto

IF Bandwidth.........ccooeeiiiiiiiiiiee e 10kHz
Video Bandwidth...........cccccoiiiiiiiinni 10kHz
Resolution Bandwidth............cccccociiieniiiinnneen. 10kHz
30MHz ~ 1GHz

Start FreqUENCY .....oovvvvvvieeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 30 MHz
StOP FreqUeNCY........oeeeeviiiiiiiieieieieeieeeeeeeeeveeieees 1000MHz
SWEEP SPEEU....ceeviiieeeiiiiiiiieee e e e a e e Auto

IF Bandwidth ........ccoooiiiiiiiiiee e, 120 KHz
Video Bandwidth ... 300KHz
Quasi-Peak Adapter Bandwidth........................ 120 KHz
Quasi-Peak Adapter Mode ...........ccooevvvvveenennnn. Normal
Resolution Bandwidth ..., 100KHz
Above 1GHz

Start FreqUENCY .....oovvvvviveieeeeeeeeeeeeeeeeeeeeeeeeeaeeeees 1000 MHz
StOP FreqUeNCY........oeeviviiiiiiiieieieieeeiieeeeeveeeeeieies 7000MHz
SWEEP SPEEU....eevviieeeiiciiiiiiree e eerree e e e Auto

IF Bandwidth ..........cooovviiiiiicee e, 120 KHz
Video Bandwidth ............cccceiiiiieiiiieee 3MHz
Quasi-Peak Adapter Bandwidth....................... 120 KHz
Quasi-Peak Adapter Mode ............cooecvvvvveenennnn. Normal
Resolution Bandwidth ..o, 1MHz

10.3 Test Procedure

1. Place the transmitter to be tested on the turntable in the standard test site. The transmitter is
Transmitting into a non-radiating load, which is placed on the turntable.

2. The output of the antenna was connected to the measuring receiver and a peak detector was used
for the measurement as indicated on the report.

3. The transmitter was switched on; if possible, without the modulation and the measurement receiver
shall be tuned to the frequency of the transmitter under test.

4. The test antenna shall be raised and Lowed through the specified range of height until the
measuring receiver detects a maximum signal level.

5. The transmitter shall than be rotated through 360° in the horizontal plane, until the maximum signal
level is detected by the measuring receiver.

6. The test antenna shall be raised and Lowed again through the specified range of height until the

measuring receiver detects a maximum signal level.
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7. The maximum signal level detected by the measuring receiver shall be noted.

8. The measurement shall be repeated with the test antenna set to horizontal polarization.

9. Replace the antenna with a proper antenna (substitution antenna).

10. The substitution antenna shall be oriented for vertical polarization and, if necessary, the length of
the substitution antenna shall be adjusted to correspond to the frequency of transmitting.

11. The substitution antenna shall be connected to a calibrated signal generator.

12. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

13. The test antenna shall be raised and Lowed through the specified range of the height to ensure
that the maximum signal is received.

14. The input signal to substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was  measured, corrected for the change of input attenuation setting of the measuring
receiver.

15. The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
any change of input attenuator setting of the measuring receiver.

16. The measurement shall be repeated with the test antenna and the substitution antenna oriented
for horizontal polarization.

17. The radiation emission was tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand),After pre-test, It was found that the worse
radiation emission was get at the X position. So the data shown was the X position only.

18. The EUT was under working mode during the final qualification test and the configuration was

used to represent the worst case results.
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10.4 Test Result

Test Frequency : 14.75MHz ~ 30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz

Frequenc Antenna Turntable Emission

y Detecto | Ant. Height Angle Level Limit Margin

(MHz) r Pol (m) (°) (dBm) (dBm) (dB)
Low Channel:177.00MHz
354.00 Peak H 1.0 312 -33.14 -13 -20.14
354.00 Peak \Y 1.6 245 -37.89 -13 -24.89
531.00 Peak H 1.6 229 -51.05 -13 -38.05
531.00 Peak V 1.4 288 -52.76 -13 -39.76
708.00 Peak H 1.1 97 -51.05 -13 -38.05
708.00 Peak \Y 1.5 152 -52.76 -13 -39.76
Middle Channel:197.70MHz
395.40 Peak H 1.3 30 -36.54 -13 -23.54
395.40 Peak V 1.1 109 -37.74 -13 -24.74
593.10 Peak H 1.9 156 -51.25 -13 -38.25
593.10 Peak V 1.3 141 -52.19 -13 -39.19
790.80 Peak H 1.6 306 -50.7 -13 -37.7
790.80 Peak V 1.8 336 -52.51 -13 -39.51
High Channel:213.74MHz

427.46 Peak H 1.3 47 -39.18 -13 -26.18
427.46 Peak V 1.9 358 -40.33 -13 -27.33
641.19 Peak H 1.1 294 -51.66 -13 -38.66
641.19 Peak V 1.5 242 -52.64 -13 -39.64
854.92 Peak H 1.5 128 -51.77 -13 -38.77
854.92 Peak V 1.4 272 -52.5 -13 -39.5

The measurements above 1G were more than 20 dB below the limit and not reported.
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11 Frequency Stability

Test requirement: FCC CFR47 Part 2 Section 2.1055(a)(1) and 2.1055(d)
Test method: Based on ANSI/TIA-603-D:2010
Limit: According to FCC 74.861(e)(4), the frequency tolerance of the

transmitter shall be 0.005 percent.

11.1 Test Configuration

Spectrum analyzer EUT

Monopole
Antenna

AN T

Figure 1
11.2 Test Procedure

A) Frequency stability versus input voltage

1. Setup the configuration per figure 1 for frequencies measured at an environmental chamber
whose temperature is set to 20 °C. Install new batteries in the EUT.

2. Set SA center frequency to the EUT operation frequency. Then set SA RBW to 30 kHz, VBW to
100kHz and frequency span to 500 kHz. Record this frequency to be a reference.

3. For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point which shall be specified by the manufacturer.

B) Frequency stability versus environmental temperature

1. Setup the configuration per figure 1 for frequencies measured at an environmental chamber,
Install new batteries in the EUT.

2. Turn on EUT and set SA center frequency to the EUT operation frequency, then set SA RBW to
30kHz, VBW to 100kHz and frequency span to 500 kHz. Record this frequency to be a reference.
3. Set the temperature of chamber to 50°C. Allow sufficient time (approximately 30 min) for the

temperature of the chamber to stabilize. While maintaining a constant temperature inside the
chamber, turn the EUT on and measure the EUT operating frequency.
4. Repeat step 2 with a 10°C decreased per stage until the lowest temperature -30°C is measured,

record all measurement frequencies.
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X

11.3 Test Result

a) Frequency stability versus input voltage

Low channel
Reference Environment
Frequency Frequency
Power Supply Frequency Temperature
Measured Tolerance (%)
(MHz) (°C)
3V, DC 177.00 20 177.000 0.00003
2.7V, DC 177.00 20 177.002 0.00104
Middle channel
Reference Environment
Frequency Frequency
Power Supply Frequency Temperature
Measured Tolerance (%)
(MHz) (°C)
3V, DC 197.70 20 197.702 0.00115
2.7V, DC 197.70 20 197.697 0.00143
High channel
Reference Environment
Frequency Frequency
Power Supply Frequency Temperature
Measured Tolerance (%)
(MHz) (°C)
3V, DC 213.74 20 213.744 0.00173
2.7V, DC 213.74 20 213.739 0.00055

Remark: The 2.7V is the end point voltage which is specified by the manufacturer.

Page 26 of 39




AL
Lb WH TeChnOIOgy CO rp ] Date of Issue: Feb. 04, 2016

Report No. : CF16020317

b) Frequency stability versus environmental temperature

Low Frequency: 177.00MHz, Limit: 0.005%

Environment

Frequency Deviation measured with time

Power Supply Elapse(30 minutes)
Temperature(°C) e o,
50 3V, DC 177.001 0.00052
40 3V, DC 176.996 0.00251
30 3V, DC 177.004 0.00206
20 3V, DC 177.000 0.00018
10 3V, DC 177.005 0.00308
0 3V, DC 177.003 0.00164
-10 3V, DC 176.999 0.00055
-20 3V, DC 176.997 0.00175
-30 3V, DC 177.004 0.00238

Middle Frequency: 197.70MHz, Limit: 0.005%

Environment

Power Supply

Frequency Deviation measured with time

Elapse(30 minutes)

Temperature(°C) . %
50 3V, DC 197.705 0.00273
40 3V, DC 197.701 0.00028
30 3V, DC 197.696 0.00188
20 3V, DC 197.701 0.00043
10 3V, DC 197.697 0.00143
0 3V, DC 197.696 0.00186
-10 3V, DC 197.699 0.00041
-20 3V, DC 197.696 0.00221
-30 3V, DC 197.704 0.00178
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High Frequency: 213.74MHz, Limit: 0.005%
Frequency Deviation measured with time
Environment .
Power Supply Elapse(30 minutes)
Temperature(°C)
MHz %
50 3V, DC 213.737 0.00119
40 3V, DC 213.734 0.00172
30 3V, DC 213.732 0.00099
20 3V, DC 213.736 0.00263
10 3V, DC 213.728 0.00079
0 3V, DC 213.727 0.00126
-10 3V, DC 213.729 0.00058
-20 3V, DC 213.727 0.00120
-30 3V, DC 213.728 0.00116

Test Result: The max frequency tolerance rating is 0.00308% < 0.005%. Passed.
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12 RF Exposure

FCC Part 1.1307
447498 D01 General RF Exposure Guidance v05r02

Test Requirement:

Evaluation Method

12.1 Requirements

1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances
<50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [V
f(GHz)] =<3.0 for 1-g SAR and <7.5 for 10-g extremity SAR where

1. f(GHz) is the RF channel transmit frequency in GHz

2. Power and distance are rounded to the nearest mW and mm before calculation

3.  Theresultis rounded to one decimal place for comparison

The test exclusions are applicable only when the minimum test separation distance is <50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is

<5 mm, a distance of 5 mm is applied to determine SAR test exclusion.

12.2 The procedures / limit

Minimum test
Source-based )
) separation
time-averaged ) SAR Test
conducted| conducted . distance ]
Freq. maximum ) Computed Exclusion
power power required for
(MHz) conducted value Thresholds
(dBm) (mw) the exposure
output power -
conditions
(mW)
(mm)
177.00 15.00 31.623 31.623 5 2.661 3
197.70 13.38 21.777 21.777 5 1.937 3
213.74 12.06 16.069 16.069 5 1.486 3
Remark: Max. duty factor is 100%
Calculation formula: Source-based time-averaged maximum conducted output power(mW)

=Conducted peak power(mW)*Duty factor
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13 Photographs -Model VH200 Test Setup

13.1 Photograph — Radiation Spurious Emission Test Setup

Below 30MHz

Page 30 of 39



WH TechnOIOgy COrp Date of Issue: Feb. 04, 2016

Report No. : CF16020317

30MHz-1GHz
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Above 1GHz
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14 Photographs — Constructional Details
14.1 EUT -Model VH200 External Photos
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14.2 EUT —Model VH200 Internal Photos
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