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FCC ID:2AAOQY-Z24
1. GENERAL INFORMATION

1.1. Description of Device (EUT)

Product Name

4 Channels amplifier, 2 Channels amplifier

FCCID 2AAQY-Z24
Model Number Z4-B, Z2-B
Operation frequency 915MHz
Number of channel 1

Antenna Internal antenna, 2dBi gain
Modulation FSK
Sample Type Prototype production

EST Technology Co., Ltd

Report No.ESTE-R1905134
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FCC ID:2AAQY-Z24

2. SUMMARY OF TEST

2.1. Summary of test result

Description of Test Item

Standard

Results

Power Line Conducted Emissions

FCC Part 15C: 15.207
ANSI C63.10-2013

PASS

Radiated Emission Test

FCC Part 15C: 15.205
FCC Part 15C: 15.209
FCC Part 15C: 15.249 (a)(d)
ANSI C63.10-2013

PASS

20 dB Bandwidth Test

FCC Part 15: 15.215
ANSI C63.10-2013

PASS

Band Edge Compliance Test

FCC Part 15C: 15.205
FCC Part 15C: 15.209
FCC Part 15C: 15.249 (a)(d)
ANSI C63.10-2013

PASS

Antenna requirement

FCC Part 15: 15.203

PASS

N/A is an abbreviation for Not Applicable.
Z4-B and Z2-B both tested, and The report shows only the worst models.

EST Technology Co., Ltd
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FCC ID:2AAQY-Z24

2.2. Test Facilities

EMC Lab . Certificated by CNAS, CHINA
Registration No.: L5288
Date of registration: November 13, 2017

Certificated by FCC, USA

Designation Number: CN1215

Test Firm Registration Number: 722932
Date of registration: November 21, 2017

Certificated by A2LA, USA
Registration No.: 4366.01
Date of registration: November 07, 2017

Certificated by Industry Canada
CAB identifier No.: CN0035
Date of registration: January 04, 2019

Certificated by VCCI, Japan

Registration No.: R-13663; C-14103

Date of registration: July 25, 2017

This Certificate is valid until: July 24, 2020

Certificated by TUV Rheinland, Germany
Registration No.: UA 50413872 0001
Date of registration: July 31, 2018

Certificated by TUV/PS, Shenzhen
Registration No.: SCN1017
Date of registration: January 27, 2011

Certificated by Intertek ETL SEMKO
Registration No.: 2011-RTL-L2-64
Date of registration: April 28, 2011

Certificated by Nemko, Hong Kong
Registration No.: 175193
Date of registration: May 4, 2011

Name of Firm : EST Technology Co., Ltd.
Site Location : Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong,
China

EST Technology Co., Ltd Report No. ESTE-R1905134 Page 6 of 52



FCC ID:2AAQY-Z24

2.3. Measurement uncertainty

Test Item

Uncertainty

Uncertainty for Conduction emission test

13.48dB

Uncertainty for spurious emissions test

(30MHz-1GHz)

14.60 dB(Polarize: H)

+4.68 dB(Polarize: V)

Uncertainty for spurious emissions test

+
(1GHz to 18GHz) +4.96dB
Uncertainty for radio frequency 7x10°
Uncertainty for conducted RF Power 0.20dB
Uncertainty for Power density test 0.26dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

2.4. Assistant equipment used for test

2.4.1. Adapter(For Z4-B)

M/N GM130-2400500-D
Input AC 100-240V, 50/60Hz, 2.5A
Output DC 24V/5A

2.4.2. Adapter(For Z2-B)

M/N GM60-240250-D
Input AC 100-240V, 50/60Hz, 2.0A
Output DC 24V/2.5A

2.5. Block Diagram

For radiated emissions test: EUT was placed on a turn table, which is 0.8 or 1.5 meter high above ground.
EUT was be set into TX test mode by software.

AC Mains

Adapter

EUT

(EUT: 4 Channels amplifier, 2 Channels amplifier)

EST Technology Co., Ltd
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FCC ID:2AAQY-Z24

2.6. Test mode

The test software was used to control EUT work in Continuous TX mode.

2.7. Channel List

Mode Frequency
X 915MHz
Channel Frequency
No. (MHZz)
1 915

EST Technology Co., Ltd

Report No.ESTE-R1905134
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FCC ID:2AAQY-Z24

2.8. Test Equipment

2.8.1. For conducted emission test

Equipment Manufacturer [Model No. Serial No. |Calibration |Last Cal. |Next Cal.
Body
EMI Test Receiver Rohde ESHS30 832354 |CEPREI June 15,18 |1 Year
& Schwarz
Artificial Mains Network  [Rohde ENV216 101260 |CEPREI  |June 15,18 |1 Year
& Schwarz
Pulse Limiter Rohde ESH3-Z22 101100 |CEPREI June 15,18 |1 Year
& Schwarz
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
2.8.2. For radiated emission test(9 kHz-30MHz)
Equipment Manufacturer |[Model No. Serial No. |Calibration |Last Cal.  |Next Cal.
Body
EMI Test Rohde ESR7 101780 |CEPREI  |June 15,18 |1 Year
Receiver & Schwarz
Active Loop Antenna  |SCHWAREB |FMZB 1519B (1519B-088|N/A Aug. 01,18 |1 Year
ECK
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
2.8.3. For radiated emission test(30-1000MHz)
Equipment Manufacturer [Model No. Serial No. |Calibration |Last Cal.  |Next Cal.
Body
EMI Test Rohde ESR7 101780 |CEPREI  |June 15,18 |1 Year
Receiver & Schwarz
Bilog Antenna Teseq CBL 6111D  |27090 CEPREI June 15,18 |1 Year
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
2.8.4. For radiated emission test(above 1GHz)
Equipment Manufacturer |[Model No. Serial No. |Calibration |Last Cal.  |Next Cal.
Body
Horn Antenna SCHWARZB [BBHA 9120 D BBHA912 |CEPREI  |June 18,18 |1 Year
ECK 0D1002
Horn Antenna SCHWARZB [BBHA9170 |BBHA917 |CEPREI  |June 18,18 |lYear
ECK 0242
Signal Amplifier SCHWARZB |BBV9718 9718-212 |CEPREI  |June 15,18 |1 Year
ECK
Spectrum Analyzer Rohde FSV 103173 |CEPREI  |June 15,18 |1 Year
&Schwarz
PSA Series Spertrum  |[Agilent E4447A MY50180 |CEPREI  (June 15,18 |1Year
Analyzer 031
Test Software Audix e3-6.111221a |N/A N/A N/A N/A
EST Technology Co., Ltd Report No. ESTE-R1905134 Page 9 of 52




FCC ID:2AAQY-Z24

3. POWER LINE CONDUCTED EMISSIONS

3.1. Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

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

3.2. Test Procedure

The EUT was placed on a non-metallic table, 80cm above the ground plane. The EUT was charged form PC’s USB
port which connected to the power mains through a line impedance stabilization network (L.I1.S.N. 1#).. Both sides
of AC line are checked to find out the maximum conducted emission. In order to find the maximum emission
levels, the relative positions of equipment and all of the interface cables shall be changed according to ANSI

C63.10:2013 on Conducted Emission Test.

The bandwidth of test receiver (R & S ESHS30) is set at 10kHz.

The frequency range from 150kHz to 30MHz is checked.

3.3. Test Result

PASS. (All emissions not reported below are too low against the prescribed limits.)

EST Technology Co., Ltd

Report No. ESTE-R1905134
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FCC ID:2AAQY-Z24

3.4. Test data

EST Technology

Chiling=iang, Qishantou, Santun,

Houjie, Dongguan.Guangdong.China
Tel+86-769-63081666
Fax+86-7/69-03081678

Data: 163 File: W\Emc-ce-1'Test data'2019\Hhong yi. EMG (186)
- Level {dBuV) Date: 2019-03-15
G6.7
"‘-\.._‘_‘_\-‘_
T FCC PART 15B QP
"‘-\_‘_‘_‘_\-‘.
53.3 pa—— FCT PART 158 &Y
-\-\-\_—_"‘-\--\_,_‘_‘_\_
40.0 [ fi
' WWW WA NIV
267 ¢ 1 Iy quiu:‘m.,f wffpers ey r#N""'Tﬂ'L{"l*"PﬁWHW'T'\
13.3
0
I L 5 1 2 5 10 20 30
Frequency (MHz)
Site no : 844 Shield Room Data no. : 163
Enwv. / Ins. : Temp:23.5"C Humi:52.3% Press:101.50kPaINE Phase : NEUTRAL
Limic : FCC PART 15B QF
Engineer : Viking
EUT : 4 Channels amplifier
Power : DC 24V From Rdepter Input AC 120V/60H=z
M/H : L4-B
Test Mode : TX Mode
LISH Cable Emission
Fredq. Factor Loss Reading Lewvel Limits Margin Remark
{MHz) {dB) {dB) {dBuV) {dBuwv) {dBuw) {dB)
1 0.15 %.50 %.69 .20 27.3 55.96 28.57 Bverage
2 0.15 9.50 9.69 28.02 47.21 £5.96 18.7 QF
3 0.17 9.50 9.69 10.01 29.20 55.21 26.01 Everage
4 0.17 9.50 9.69 25.28 44.47 £5.21 20.74 QP
5 0.17 .53 9.77 E.34 27.84 54.77 27.13 Everage
& 0.17 .53 .77 23.45 42.75 e4.77 22.02 QF
T 0.1% 9.53 .77 .43 27.73 53.8%9 26.16 Average
-] 0.1%9 9.53 9.77 19.97 39.27 £3.89 24.62 QF
g 0.2 .53 9.E84 5.42 24.75 53.23 28.44 Everage
14 0.2 .53 .84 18.34 37.71 £3.23 25.52 QE
11 0.64 .56 9.82 15.23 34.71 46.00 11.2 Everage
2 0.64 9.56 9.82 22.1% 41.87 56.00 14.33 QF
Remarks: . Emission Lewvel= LISN Factor + Cable Loss + Reading.

1
2. Margin= Limit -
3

Emission Lewvel.

If the average limit is met when useing & quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with awverage detector is unnecessary.

EST Technology Co., Ltd

Report No. ESTE-R1905134
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FCC ID:2AAQY-Z24

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858
Fao+86-769-63051678
Data: 165 File: |Eme-ce-11Test datai2019\Hihong yi.EMG (186)
ggLevel (dBuv) Date: 2019-03-15
6.7
T FCC PART 158 QP
"‘-\.._‘_‘_\_“-‘-\-\-‘-
33.3 ~—_ FCC PART 158 AV
[

- I
40,0

= me Y

Lol

3 _WT‘Wﬁ“ﬁq%qﬂ*fvﬁLv/ E“
26.7 AMWMTL" _ﬁdﬂl_‘ \'r:r r!rﬂww\' l|'1| b '-h‘l'JF'ﬂ‘#!‘r I

13.3
0
A5 .2 5 1 2 5 10 20 30
Frequency {(MHz)
Site no : EB44 5Shield Room Data no. : 165
Env. / Ins. ¢ Temp:23.5'C Humi:52.3% Press:101.50kFaINE FPhase : LINE
Limit : FCC BART 15B QF
Engineer : Viking
EUT : 4 Channels amplifier
Power : DC 24V From Rdapter Input AC 120V/&0Hz
M/ : Z4-B
Test Mode : TX Mode
LISNH Cable Emission
Freq. Factor Loss Reading Level Limits Margin Remark
(MHz} (dB) (dB) {dBuv) {dBuv) {dBuv) {dB)
1 0.135 9.59 9.69 10.20 259.48 56.00 28.52 Everage
2 0.15 9.59 9.69 27.33 46.61 66.00 159.3%9 QP
3 0.17 9.59 9.69 12.20 31.48 55.03 23.55 Lyerage
4 0.17 9.59 9.69 25.59 44,8 65.03 20.16 QF
5 0.1% 49.60 9.717 9.43 g.8 t4.06 25.26 Evrerage
[ 0.19 9.60 9.77 22.10 41.47 64.06 22.5% QP
7 0.21 9.61 9.8 6.67 26.12 53.23 27.11 Lyerage
B 0.21 9.61 9.8 15.14 B.5%9 63.23 24.64 QF
9 0.36 9.63 9.92 7.43 26.98 g.78 21.8 Evrerage
10 0.36 9.63 9.92 14. &7 34.22 B.78 24.56 Qe
11 0.83 9.63 9.92 14.95 34.50 46.00 11.50 Lverage
12 0.63 9.63 9.92 22.30 41.8 56.00 14.15 QF

Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,

the EUT shall

be deemed to meet both limits and measurement

with awerage detector is unnecessary.

EST Technology Co., Ltd
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FCC ID:2AAQY-Z24

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 167 File: W"Emc-ce-1'Test datal2019'Hhong yi.EMG (186)
20 Level (dBu\}) Date: 2019-03-15
66.7
H—...___‘_\_‘_
T FCC PART 15B QP
-‘-\-‘_""‘-‘.._\_\_‘_
33.3 ~—_ FCC PART 158 AV
’Lr‘ﬂ H““--q_ T
40.0 4] Uw., V’ﬂrlﬂl“
26.7 M \#lmﬂ f‘r‘ﬂyﬂm e Au m dy :' lelllT*{.ll"h.'l“'lﬂl:‘!\ %
13.3
0
A5 .2 5 1 2 5 10 20 30
Frequency {(MHz)
Site no : EB44 5Shield Room Data no. : 1a7
Env. / Ins. ¢ Temp:23.5'C Humi:52.3% Press:101.50kFaINE FPhase : LINE
Limit : FCC BART 15B QF
Engineer : Viking
EUT 4 Channels amplifier
Power DC 24V From Rdapter Input AC 240V/&0HzZ
M/ : Z4-B
Test Mode : TX Mode
LISNH Cable Emission
Freq Factor Loss Reading Level Limits Margin Remark
(MHz} (dB) (dB) {dBuv) {dBuv) {dBuv) {dB)
1 0.135 9.59 9.69 10.20 259.48 55.96 26.48 Everage
2 0.15 9.59 9.69 B.39 47.8a7 65.96 B2.29 QP
3 0.18 9.60 9.77 11.43 30.8 S4.68 23.88 Lyerage
4 0.18 9.60 9.717 24.28 43.65 64. 68 21.03 QF
5 0.20 49.60 9.717 11.33 30.70 53.54 22.8 Evrerage
[ 0.20 9.60 9.77 21.48 40.8 63.54 22.69 QP
7 0.23 9.61 9.8 11.6&7 31.12 52.52 21.40 Lyerage
B 0.23 9.61 9.8 20.12 39.57 82.52 22.95 QF
9 0.30 9.62 9.92 11.30 30.8 50.1% 19.31 Evrerage
10 0.30 9.62 9.92 B.49 B.03 60.15 22.12 Qe
11 0.688 9.63 9.92 16.60 36.15 46.00 9.8 Lverage
12 0.68 9.63 9.92 23.30 42.8 56.00 13.15 QF

Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and messurement
with awerage detector is unnecessary.

EST Technology Co., Ltd Report No. ESTE-R1905134 Page 13 of 52



FCC ID:2AAQY-Z24

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 169 File: W"Emc-ce-1'Test datal2019'Hhong yi.EMG (186)
20 Level {dBuV) Date: 2019-03-15
66.7
T FCC PART 158 QP
‘_""‘"--.__‘_‘_\_\_‘_
33.3 | FCC PART 158 AV
v R
40,00 [y Wuﬁ J{Hv
' il et .
26.7 ! gl fﬂl'l*l'vdwﬁ*"“'
13.3
0
A5 .2 5 1 2 5 10 20 30
Frequency {(MHz)
Site no : EB44 5Shield Room Data no. : 1%
Env. / Inz. ¢ Temp:23.5'C Humi:52.3% Press:101.50kFaINE Phase : NEUTRAL
Limit : FCC BART 15B QF
Engineer : Viking
EUT 4 Channels amplifier
Power DC 24V From Rdapter Input AC 240V/&0HzZ
M/ : Z4-B
Test Mode : TX Mode
LISNH Cable Emission
Freq Factor Loss Reading Level Limits Margin Remark
(MHz} (dB) (dB) {dBuv) {dBuv) {dBuv) {dB)
1 0.135 9.50 9.69 9.00 B.1%9 55.91 27.72 Everage
2 0.15 9.50 9.69 28.22 47.41 65.91 2.50 QP
3 0.17 9.53 9.77 10.43 29.73 54.77 25.04 Lyerage
4 0.17 9.53 9.717 23.93 43.23 64.77 21.54 QF
5 0.20 9.53 9.717 9.34 B.64 53.58 24.%4 Evrerage
[ 0.20 9.53 9.77 21.79 41.09 63.58 22.4% QP
7 0.23 9.53 9.8 B.42 27.79 52.52 24.73 Lyerage
B 0.23 9.53 9.8 20.12 39.49 82.52 23.03 QF
9 0.25 9.53 9.92 B.41 27.8 21.64 23.78 Evrerage
10 0.25 9.53 9.92 17.76 37.21 61.64 24,43 Qe
11 0.688 9.56 9.92 15.75 35.23 46.00 10.77 Lverage
12 0.68 9.56 9.92 23.13 42.61 56.00 13.3% QF

Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and messurement
with awerage detector is unnecessary.

EST Technology Co., Ltd Report No. ESTE-R1905134 Page 14 of 52



FCC ID:2AAQY-Z24

4. RADIATED EMISSIONS

4.1. Limit

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uVv/m dB(uVv)/m

30 ~ 88 3 100 40.0

88 ~ 216 3 150 43.5

216 ~ 960 3 200 46.0

960 ~ 1000 3 500 54.0

Above 1000 3 74.0 dB(uV)/m (Peak)
54.0 dB(uV)/m (Average)

Remark : (1) Emission level dBuV = 20 log Emission level uV/m
(2) The smaller limit shall apply at the cross point between two frequency bands.
(3) Distance is the distance in meters between the measuring instrument, antenna and the
closest point of any part of the device or system

EST Technology Co., Ltd Report No. ESTE-R1905134 Page 15 of 52



FCC ID:2AAQY-Z24

4.2. Block Diagram of Test setup

EST Technology Co., Ltd Report No. ESTE-R1905134 Page 16 of 52



FCC ID:2AAQY-Z24

4.3. Test Procedure

4.4,

EUT was placed on a turn table, which is 0.8 meter high above ground for 30~1000MHz test, and
wiich is 1.5 meter high above ground for above 1GHz test. The turn table can rotate 360 degrees to
determine the position of the maximum emission level. Power on the EUT and let it working in test
mode, then test it. EUT is set 3 meters away from the receiving antenna, which is mounted on a
antenna tower. The antenna can be moved up and down between 1 meter and 4 meters to find out
the maximum emission level. Both horizontal and vertical polarization of the antenna are set on
test.

The bandwidth of the EMI test receiveris set at 120kHz for frequency range from 30MHz to 1000
MHz.

The bandwidth of the Spectrum’s VBW is set at 1IMHz and RBW is set at 1MHz for peak
emissions measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions measure
above 1GHz

PEAK detector, 1IMHz/1MHz for PAEK measurement,
PEAK detector, 1MHz/10Hz for Average measurement

The frequency range from 30MHz to 10th harmonic (25GHz) are checked.

The EUT position(X.-axis, Y-axis, Z-axis) were checked and worse case was happened in Y-axis

position.So Y-axis position was chose for find measurement.

Test Result

Pass
Note: 1. For emissions above 1GHz, if peak level comply with average limit, then the average level
is deemed to comply with average limit.

EST Technology Co., Ltd Report No. ESTE-R1905134 Page 17 of 52



FCC ID:2AAQY-Z24
4.5. Test Data

30 MHz - 1000 MHz

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan.Guangdong.China
EST Technology Tel+6

Fawc+86-769-830616876

B-764-83081688

Data: 51

File: "Emc-966-11test datal2019\RFIntegrity. EME (56)

Level (dBuVim)

Date: 2019-03-14

100

833

66.7

50.0

33.3

16.7)

FCC PART 15 B(3M).
fae

100. 200. 300. 400. 500. 600. 700.

Frequency (MHz)

14 966 Chamber Data no. : 51

3m 37082 Ent. pol. : HORIZOWTRAL

FCC ERRT 15 B({3M)

Temp:23.5" ;Humi:52.4%;Press:101.52kFa

: Viking

4 Channels amplifier

DC 24V From Rdapter Input AC 120V/60H=z=

Z4-B

T 915MHz

LANT Cable Emission

Factor Loss Reading Level Limit Ma

{dB/m) {dB) {dBuV) {dBuV/m) {dBuV,/m} {

11.80 0.98 10.18 22.96 43.50 20

11.30 1.12 11.37 23.7% 43.50 19

B.72 1.27 2.81 22.80 43.50 20

15.30 2.11 10. &0 28.01 4g6.00 17

16.23 2.14 10.49 2B8.86 4g6.00 17

23.99 3.87 56.24 g4.20 46.00 -38

200. 900. 1000
rgin Remark
dB)

.54 QP

.71 QF

.70 QF

59 QF

14 QF

.20 Peak

30
Site no.
Dis. / Ant.
Limit
Env. / Ins.
Engineer
EUT
Power
M/H
Test Mode
Fre
{MH:
1 12
2 155.
3 182
4 350
5 406
& 514
Remarks: 1.
2.
3.

Emission Lewel= Lntenna Factor + Cable Loss + Reading.
Margin= Limit - Emission Lewel.
The emission lewels that are 204B below the officiel limic

are not reported.
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FCC ID:2AAQY-Z24

Chilingxiang. Qishantou, Santun,
Haujie. Dongguan. Guangdaong. China

EST Technology Tel-+86-769-03081888
Fax +86-7B9-83081875
Data: 52 File: VEmc-966-1\test data\2019\RF\ntegrity.EM& (56)
1m|_eue| (dBu\/my} Date: 2019-03-14
83.3 '
G6.7)
FCC PART 15 B{3M}.
50.0 B
I
I .
33.3F— : y
ﬁm 4 W - I L PERL o
670 Py WMM.L.LLJ'N“‘“W
0
30 100. 200. 300. 400, 500. 600. 700, 800. a00. 1000
Frequency (MHz)
Site no. : 14 966 Chamber Data no. @ 52
Dis. / Ant. : 3m 37062 Ant. pol. @ VERTICEL
Limit : FOC BRRT 15 B({3M)
Env. / Ins. : Temp:23.5";Humi:52.4%;Press:101.52kEa
Engineer : Viking
EUT : 4 Channels amplifier
Power : DC 24V From Rdapter Input AC 120V/e0HZ
M/H : Z4-B
Test Mode : TX 915MHz
ENT Cable Emission
Freq. Factor Loss Beading Lewvel Limit Margin Remark
{MH=z) {dB/m) {dB) {dBuV) {dBuV/m) {dBuV/m) {dE}
1 125.0¢& 11.&0 0.95 B.73 21.28 43.50 22.33 QE
2 162.89 10.72 1.1& 3.75 21.83 43.50 21.87 QE
3 192.96 .72 1.27 9.63 19.62 43.50 23.88 QE
4 384.05 15.84 2.13 5.48 23.45 46.00 22.55 QF
5 B26.37 23.20 3.71 2.62 29.53 46.00 16.47 QF
[3 14.64 23.99 3.97 54.88 B2.84 46.00 -36.84 Peak
Remarks: 1. Emission Lewel= Entenna Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 204B below the official limit are not reported.

EST Technology Co., Ltd
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FCC ID:2AAOY-Z24
1000-10000MHz

EST Technology

Chilingxiang. Qishantou, Santun,
Haujie. Dongguan. Guangdaong. China
Tel+86-7659-83081588
Fau+56-769-83081575

Data: 45 File: W\Emc-966-1\test data'2019\RFl\ntegrity EM& (56)
mGLeueI (dBuW/m) Date; 2019-03-14
83.3
G6.7)
50.0 FOC152397902-97 8]
333
16.7
0
ap2 905,  907. 913. 915, 917. 919, 921, 923, 925, 928
Frequency (MHz)
Site no. : 14 966 Chamber Data no. @ 45
Dis. / Ant. : 3m 37062 Ant. pol. @ VERTICR
Limit : FOC 15.249({902-928)
Env. / Ins. : Temp:23.5";Humi:52.4%;Press:101.52kEa
Engineer : Viking
EUT : 4 Channels amplifier
Pover : DC 24V From Rdapter Input RC 120V/60Hz
M/H : Z4-B
Test Mode : TX 915MHz
ENT Cable Emission
Freq. Factor Loss Reading Lewvel Limit Margin Remark
{MH=z) {dB/m) {dB) {dBuV) {dBuV/m) {dBuV/m) {dE}
1 915.00 23.840 3.497 50.95 78.91 94.00 15.09 QE
Bemarks: 1. Emission Lewvel= Antennas Factor + Cable Loss + Reading.

1
2. Margin= Limit - Emission Lewel.
3

. The emission lewels that are 204B below the official limit are not reported.

EST Technology Co., Ltd
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FCC ID:2AAQY-Z24

EST Technology

Chilingxiang. Qishantou, Santun,
Haujie. Dongguan. Guangdaong. China
Tel+86-7659-83081588
Fau+56-769-83081575

Data: 46 File: VEmc-966-1\test data\2019\RF\ntegrity.EM& (56)
1m|_eue| (dBu\/my} Date; 2019-03-14
83.3
G6.7)
50.0 FOC 15, 240(002-028)
333 &A,NJJ lh“&qv
it et _‘jr_.b'.,-l bl WW#‘; TR VY IV WO
16.7
UQUE 905,  907. 9098, 911, 913, 915 917. 919, 921, 923, 925, 928
Frequency (MHz)
Site no. : 14 966 Chamber Data no. @ 4§
Dis. / Ant. : 3m 37062 Ant. pol. : HORIZONTAL
Limit : FOC 15.249({902-928)
Env. / Ins. : Temp:23.5";Humi:52.4%;Press:101.52kEa
Engineer : Viking
EUT : 4 Channels amplifier
Pover : DC 24V From Rdapter Input RC 120V/60Hz
M/H : Z4-B
Test Mode : TX 915MHz
ENT Cable Emission
Freg Factor Loss Beading Lewvel Limit Margin Remark
{MH=z) {dB/m) {dB) {dBuV) {dBuV/m) {dBuV/m) {dE}
1 915.00 23.840 3.497 51.86 74,82 94.00 14.38 QE
Bemarks: 1. Emission Lewvel= Antenna Factor + Cabkle Loss + Reading.

1
2. Margin= Limit - Emission Lewel.
3

. The emission lewels that are 204B below the official limit are not reported.

EST Technology Co., Ltd

Report No. ESTE-R1905134 Page 21 of 52



FCC ID:2AAQY-Z24

Chilingxiang. Qishantou, Santun,
Haujie. Dongguan. Guangdaong. China

EST Technology Tel-+86-769-03081888
Fax +86-7B9-83081875
Data: 13 File: VEmc-966-1\test data\2019\RF\ntegrity.EM& (56)
120Le~vel (dBu\/my} Date: 2019-03-14
100.0
80.0 FCC PART/15C PEAK
60.0 FCC PART 15C AV
5 3 4 ] £
1 = i
40 Uumawdm- e stin e sl ~4ﬁwanK”ﬁ”W””*”“"““"M“”*M*“*MA“ﬂVM““d”4~mwﬂﬂwrdﬂmqﬂﬂ
20,0
0
1000  2000. 3000, 4000, 5000, 6000, 7000, 2000, 9000. 10000
Frequency (MHz)
Site no. 14 96& Chamber Data no. 13
Dis. / Ant. 3m  ANT9120D 1-18G Ant. pol. HORTZONTAL
Limit FCC PART 15C PERK
Env. / Ins. Temp:23.5" ;Humi:52.4%;Press:101.52kEa
Engineer : Viking
EUT 4 Channels amplifier
Power DC 24V From Adapter Input LC 120V/60Hz
M/H Z4-B
Test Mode TX 915MHz
Ant Cable Lo Emisszion
Fredq. Factor Loss Factor Reading Lewvel Limits Margin Remark
(MHz) (dB/m) (dB) (dB) (dBuv) {dBuV/m) {dBuV/m) (dB)
1 2737.00 27.96 3.11 34.58 46.07 2.56 74.00 31.44 Peak
2 4f18.00 30.51 4.34 34,66 43.01 43.20 74.00 30.80 Peak
3 5851.00 32.83 5.20 34,44 40. 88 44,27 74.00 29.73 Peak
4 6526.00 34.64 5.8 34.51 39.50 45.48 74.00 28.52 Peak
5 7984.00 36.50 £.4%9 34.50 7.57 46.06 74.00 27.594 Peak
[ 10000.00 B.350 6.76 34.60 36.67 47.33 74.00 26.67 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss — Emp Factor + Reading.
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 204B below the official

limit are not reported.
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FCC ID:2AAQY-Z24

Chilingxiang. Qishantou, Santun,
Haujie. Dongguan. Guangdaong. China

EST Technology Tel-+86-769-03081888
Fax +86-7B9-83081875
Data: 14 File: VEmc-966-1\test data\2019\RF\ntegrity.EM& (56)
120Le~vel (dBu\/my} Date: 2019-03-14
100.0
80.0 FCC PART/15C PEAK
60.0 FCC PART 15C AV
- 2 4 5 G
2
40,005 Pk g e eyt uuwu*wﬂ%wﬁw“Hmw¢waqumwWMﬁwMMgwhhugpwﬁ.i@wmm«w*w
20,0
0
1000  2000. 3000, 4000, 5000, 6000, 7000, 2000, 9000. 10000
Frequency (MHz)
Site no. : 14 966 Chamber Data no. 14
Dis. / Ant. : 3m  RENTH120D 1-18G Ant. pol. : VERTICAL
Limit : FOC PRRT 15C PERK
Env. / Ins. : Temp:23.5";Humi:52.4%;Press:101.52kEa
Engineer : Viking
EUT : 4 Channels amplifier
Power : DC 24V From Rdapter Input AC 120V/e0HZ
M/H : Z4-B
Test Mode : TX 915MHz
Ant Cable Lo Emisszion
Fredq. Factor Loss Factor Reading Lewvel Limits Margin Remark
(MHz) (dB/m) (dB) (dB) (dBuv) {dBuV/m) {dBuV/m) (dB)
1 2044.00 26.75 2.66 34.78 47.46 42.08 74.00 31.92 Peak
2 4114.00 29.49 4.05 34.81 43.92 42.85 74.00 31.15 Peak
3 5491.00 32.88 4.%90 34.55 43.08 48,29 74.00 27.71 Peak
4 6976.00 35.76 5.91 34.60 39.56 46.63 74.00 27.37 Peak
5 7975.00 36.4% g.44 34.50 g2.10 46.53 74.00 27.47 Peak
[ 9973.00 3B.47 6.75 34.60 36.65 47.27 74.00 26.73 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss — Emp Factor + Reading.
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 204B below the official
limit are not reported.
EST Technology Co., Ltd Report No. ESTE-R1905134 Page 23 of 52



FCC ID:2AAQY-Z24

5. 20 DB BANDWIDTH

5.1. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 10kHz RBW and 30kHz VBW.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 20dB.

5.2. Test Result

EUT: 4 Channels amplifier
M/N: Z4-B
Test date: 2019-03-12  [Test site: RF site Tested by: Viking
Freq 20dB Bandwidth L. .
Mode Limit (kHz) | Conclusion
(MHz) (kHz) (kHz)
TX 915 63.377 / PASS
5.3. Test Data
TX 915 MHz
et Freg/Channel
I

Ch Freq 915 MHz Trig Free

Center Freq
Occupied Bandwidth I 915.000000 MHz
Start Freq
914.900000 MHz
Ref 0 dBm Atten 10 dB —_—
#peak Stop Freq
Log m 915.100000 MHz
10 > <
dB/ CF Step
20.0000000 kHz
Auto Man
Freq Offset
Center 915 MHz SELRIGF4  0.00000000 Hz
#Res BW 10 kHz #VBW 30 kHz Sweep 7. E——
Occupied Bandwidth Oco BW 96 P 99.00 % [{IERAN

On Off

53.0909 kHz xdB  -20.00 dB

Transmit Freq Error -706.537 Hz
x dB Bandwidth 63.377 kHz
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FCC ID:2AAQY-Z24

6. BAND EDGE COMPLIANCE

6.1. Block Diagram of Test setup

== ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

Vi
AI

3m
| -

ETUT and
Suppert Sysiem

TURN TABLE
1. 5m(L)*1 Om({W)*0 8m(H)—® | (FIBRE GLASS

6.2. Test Procedure

EUT was placed on a turn table, which is 0.8 meter high above ground. The turn table can rotate
360 degrees to determine the position of the maximum emission level. Power on the EUT and let it
working in test mode, then test it. EUT is set 3 meters away from the receiving antenna, which is
mounted on a antenna tower. The antenna can be moved up and down between 1 meter and 4
meters to find out the maximum emission level. Both horizontal and vertical polarization of the

antenna are set on test.
The bandwidth of the EMI test receiveris set at 120kHz.

The EUT position(X.-axis, Y-axis, Z-axis) were checked and worse case was happened in Y-axis
position. So Y-axis position was chose for find measurement.

6.3. Test Result

Pass.
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FCC ID:2AAQY-Z24

6.4. Test Data

Chilingxiang, Qishantou, Santun,
] Haoujie. Dongguan,Guangdong, China
EST Technology Tel +66-763-63081888
Fex+B6-769-83081878

Data: 47 File; W\Emc-966-1\test datal2019\RFlntegrity.EMG (56)
100 Level (dBu\/m) Date: 2019-03-14
FCC 15.249(902-928)
83.3
66.7|
50.0
333 +—=
b M i
16.7]
0
900 801. 803, 905, 907, 8049, 911. 913, 915, 916
Frequency (MHz)
Site no. : 1% 96& Chamber Data no. 47
Dis. / Anct. : 3m 37082 Ent. pol. : HORIZONTAL
Limit : FCC 15.24%({902-928)
Env. / Ins. : Temp:23.5";Humi:52.4%;Pres3:101.52kPa
Engineer » Viking
EUT : 4 Channels amplifier
Power : DC 24V From Rdapter Input AC 120V/60HZ
M/H : Z4-B
Test Mode : TX 915MHz
RNT Cable Emission
Freq. Factor Loss Beading Level Limit Margin Remark
{MHz) {dB/m} {dE) {dBuV) {dBuV/m) {dBuV,/m) {dB)
1 301.36 23.72 3.180 2.82 30.44 4§.00 15.54& QP
2 02.00 23.74 3.8 0.38 28.01 4g6.00 T7.99 QF
3 915.00 23.99 3.97 51.17 79.13 94.00 14.87 QF
Remarks: Emission Lewel= Antenna Factor + Cable Loss + Reading.

1
2. Margin= Limit - Emission Lewel.
3. The emission lewvels that are 204B below the official limit are not reported.
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FCC ID:2AAQY-Z24

EST Technology

Chilingxiang, Qishantou, Santun,

Faec+B6-709-83081578

Houjie, Dongguan.Guangdong, China
Tel+86-769-03081855

Data: 48 File: "Emc-966-1\test data'201 9RFNntegrity. EMG (56)
100 Level {dBu\/m) Date: 2019-03-14
FCLC 15.249(002-9238)
83.3
66.7)
50.0
33.3 +—s o 1WA'L ik
IRTRRICIR Y - RRUTY VORI VR s o eawomn s e e W SR R
16.7)
GQUUQU1. a03. 905, a07. a09. 911. 913. 915, 916
Frequency {(MHz)
Site no. : 1% 966 Chamber Data no. r 4B
Dis. / Rnt. : 3m 37062 Ent. pol. @ VERTICRL
Limit : FCC 15.2459(902-928)
Env. / Ins. : Temp:23.5";Humi:52.4%;Press:101.52kFa
Engineer : Viking
EUT : 4 Channels amplifier
Fower : DC 24V From RAdapter Input RC 120V/&0Hz
M/H : Z4-B
Test Mode : TE S915MHz
INT Cable Emission
Freq. Factor Loss Reading Level Limit Margin Remark
{MHz) {dB/m) {dB} {dBuV) {dBuV,/m) {dBuV/m) {dB)
1 40l.42 23.72 3.%80 2.18 259.80 46.00 16.20 QF
2 402.00 23.74 3.89 0.18 27.8 46.00 18.1%9 QF
3 915.00 23.99 3.97 50.30 TE.2 94.00 15.74 QF
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 204B below the official limit are not reported.
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FCC ID:2AAQY-Z24

Chilingxiang, Qishantou, Santun,

Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858
Fawx+86-703-83081870
Data: 49 File: "Emc-966-1\test data'201 9RFNntegrity. EMG (56)
100 Level {dBuV/m) Date: 2019-03-14
83.3
66.7
50.0 FOCT5. 249190 .-uszI
33 3H'HMM >
PPt b b A g bt b st pevdtoation ettt b g A
16.7)
091491?31&92132192532?92&93193193593193&94194194594194&951951955357. 960
Frequency {(MHz)
Site no. : 14 %66 Chamber Data no. @ 49
Dis. / Ant. : 3m 37062 Ent. pol. : VERTICREL
Limit : FCC 15.249(902-928)
Env. / Ins. : Temp:23.5";Humi:52.4%;Press:101.52kPa
Engineer 1 Viking
EUT : 4 Channels amplifier
Fower : DC 24V From Rdapter Inmput AC 120V/60H=z
M/N : Z4-B
Test Mode : TE S15MH=z
INT Cakble Emission
Freq. Factor Loss Reading Level Limit Margin Remark
(MHz) {dB/m) {dB) {dBuv) {dBuV,m) {dBuV/m) {dB)
1 915.00 23.99 3.97 50.58 78.52 94.00 15.48 QE
2 928.00 24.18 4.13 0.83 29.14 4€.00 1&.8 QE
3 941.05 24.51 4,38 3.07 31.98 46.00 14.04 QF
Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.

2. Margin= Limit - Emission Lewvel.

3. The emission lewels that are 204B below the official limit

are not reported.
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FCC ID:2AAQY-Z24

Chilingxiang, Qishantou, Santun,

Houjie, Dongguan.Guangdong, China
EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 50

100

File: \Emc-966-1\test datal2019\RFNntegrity. EME (56)

Level (dBul\/im) Date: 2019-03-14

833

66.7)

3334 (W 3

|
rUL 1. 289100 E-H26T]

16.7

ety gt -y e ol Aedan, e Rl HLA e b ey oL PTINE IR Y

914 917.919.921.923.925.927.929.931.933.935.937.939.941.943.945,947.949,951.953.955.957. 960

Site no.
Dis. / Ent.
Limit
Env. / Ins.
Engineer
EUT
Power
M/N
Test Mode
Freq.
(MHz)
1 915.00
2 928.00
3 947.58

Frequency {(MHz)
: 14 %66 Chamber Data no. : 50
: 3m 37062 Int. pol. : HORIZOWTAL

: FCC 15.249(902-928)

: Temp:23.5";Humi:52.4%;Press:101.52kPa
1 Viking

: 4 Channels amplifier

: DC 24V From Rdapter Inmput AC 120V/60H=z

: Z4-B

: TX 915MHz
INT Cakble Emission
Factor Loss Reading Level Limit Margin Remark
(dB/m) {dB} {dBuV) {dBuV,/m) {dBuV/m}) {dB)
23.99 3.97 51.37 79.33 94.00 14,687 QE
24.18 4.13 0.70 29.01 4€.00 16.99 QE
24.58 4,49 2.47 31.54 46.00 14.46 QF

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 204B below the official limit are not reported.
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FCC ID:2AAQY-Z24

7. ANTENNA REQUIREMENTS

7.1. Limit

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section 15.249 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

7.2. Result

The antennas used for this product are Internal antenna and that no antenna other than that furnished
by the responsible party shall be used with the device, the maximum peak gain of the transmit
antenna is only 2dBi.
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8. TESTSETUP PHOTO

Conducted Test
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FCC ID:2AAQY-Z24

Radiated Test (30-1000 MHz)

Radiated Test (Above 1GHz)
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9. PHOTO OF EUT

External Photos
M/N: Z4-B
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FCC ID:2AAQY-Z24

External Photos
M/N: Z4-B
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External Photos
M/N: Z4-B
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External Photos
M/N: Z4-B
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External Photos
M/N: Z4-B
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Internal Photos
M/N: Z4-B
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Internal Photos
M/N: Z4-B
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Internal Photos
M/N: Z4-B

UHF
Antenna

Bluetooth
Antenna
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Internal Photos
M/N: Z4-B
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Internal Photos
M/N: Z4-B
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Internal Photos
M/N: Z4-B
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Internal Photos
M/N: Z4-B
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External Photos
M/N: Z2-B
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External Photos
M/N: Z2-B
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External Photos
M/N: Z2-B
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Internal Photos
M/N: Z2-B
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Internal Photos
M/N: Z2-B
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Internal Photos
M/N: Z2-B
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Internal Photos
M/N: Z2-B
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Internal Photos
M/N: Z2-B
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