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Test Report

Issued Date : Jun. 24, 2019
Report No. : 1960240A-TSSRP01V02

D DEKRA

Sub-1GHz RF Transmitter Flash MCU

HOLTEK SEMICONDUCTOR INC

No.3, Creation Rd. I, Science Park , HsinChu 300, Taiwan,
R.O.C.

HOLTEK SEMICONDUCTOR INC
BCM-68F2130-X02

DC 3V

FCC 433MHz Band:

FCC CFR Title 47 Part 15 Subpart B: 2018 Class B,
ANSI C63.4: 2014

CE 433.92MHz Band:

ETSI EN 300 220-2 V3.1.1 (2017-02)

Hsin Chu Laboratory

No.372-2, Sec. 4, Zhongxing Rd., Zhudong Township,
Hsinchu County 310, Taiwan, R.O.C.

TEL: +886-3-582-8001 / FAX: +886-3-582-8958

Test Result Pass

Test Item

FCC

Radiated Emission Xl Pass [ ] Fail
Duty Cycle X] Pass [ ] Fail
Occupied Bandwidth Xl Pass [ ] Fail
On Time X] Pass [ ] Fail
CE

Occupied Bandwidth Xl Pass [ ] Fail
Duty cycle X] Pass [ ] Fail
Tx Out Of Band Emissions Xl Pass [ ] Fail
Transient Power X] Pass [ ] Fail
Spurious emissions (Transmitter) X] Pass [] Fail

Soniis Hou Ardy Tsai

( Louis Hsu / Deputy Manager )

(Andy Tsai / Senior Engineer )
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Report No :

1960240A-TSSRP01V02

D DEKRA

1. List of Test Equipment

FCC:

Radiated Emissions / CB4-H

Instrument Manufacturer |Model No. Serial No. Cal. Date |Next Cal. Date
Signal Analyzer R&S FSVA40 101455 2018/11/05 |2019/11/04
Signal & Spectrum R&S FSV40 101049 2018/12/21 |2019/12/20
Analyzer
EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Bilog Antenna Teseq CBL6112D 23191 2019/06/17 {2020/06/16
Horn Antenna Schwarzbeck |BBHA 9120D 639 2019/05/28 {2020/05/27
Horn Antenna Schwarzbeck |BBHA 9170 202 2019/01/16 {2020/01/15
Pre-Amplifier DEKRA AP-025C 201801236 2019/02/18 |2020/02/17
Pre-Amplifier EMCI EMC11830I 980366 2018/12/21 |2019/12/20
Pre-Amplifier DEKRA AP-400C 201801231 2018/12/05 |2019/12/04
Horn Antenna Schwarzbeck |BBHA 9120D 01656 2018/10/17 |2019/10/16
Band Reject Filter Micro-Tronics |BRM50702 G192 2019/03/27 |2020/03/26
Signal Analyzer R&S FSV40 101435 2018/07/19 |2019/07/18
Coaxial Cable Suhner SF104_SF106_ CB4_1 2018/08/21 |2019/08/20
SF104_SF102(23.5m)
Duty Cycle /SR10-H
Instrument Manufacturer |(Model No. Serial No. Cal. Date |Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 |2019/12/20
Analyzer
EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 |2020/01/17
Test Chamber
Occupied Bandwidth / SR10-H
Instrument Manufacturer |(Model No. Serial No. Cal. Date |Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 |2019/12/20
Analyzer
EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 |2020/01/17

Test Chamber
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D DEKRA

On Time / SR10-H

Instrument Manufacturer |Model No. Serial No. Cal. Date |Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 {2019/12/20
Analyzer

EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 {2020/01/17
Test Chamber

CE:

Occupied Bandwidth / SR10-H

Instrument Manufacturer |Model No. Serial No. Cal. Date |Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 {2019/12/20
Analyzer

EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 |2020/01/17
Test Chamber

Duty Cycle /SR10-H

Instrument Manufacturer |Model No. Serial No. Cal. Date [Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 {2019/12/20
Analyzer

EXA Signal Analyzer Keysight N9010A MY51440132 (2019/03/15 {2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 |2020/01/17
Test Chamber

Tx Out Of Band Emissions / SR10-H

Instrument Manufacturer |Model No. Serial No. Cal. Date |Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 {2019/12/20
Analyzer

EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 {2020/01/17
Test Chamber

Transient Power / SR10-H

Instrument Manufacturer |Model No. Serial No. Cal. Date |Next Cal. Date
Signal & Spectrum R&S FSV40 101049 2018/12/21 {2019/12/20
Analyzer

EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Temperature & Humidity (WIT TH-1S-B 1082101 2019/01/18 {2020/01/17

Test Chamber
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Spurious emissions (Transmitter) / CB3-H

SF104_SF104(19m)

Instrument Manufacturer |Model No. Serial No. Cal. Date |[Next Cal. Date
Signal Analyzer R&S FSVA40 101455 2018/11/05 [2019/11/04
Signal & Spectrum R&S FSV40 101049 2018/12/21 {2019/12/20
Analyzer

EXA Signal Analyzer Keysight N9010A MY51440132 |2019/03/15 |2020/03/14
Bilog Antenna Teseq CBL6112D 23191 2019/06/17 {2020/06/16
Horn Antenna Schwarzbeck |BBHA 9120D 639 2019/05/28 [{2020/05/27
Horn Antenna Schwarzbeck |BBHA 9170 202 2019/01/16 {2020/01/15
Pre-Amplifier EMCI EMCO003240 980324 2019/01/25 |2020/01/24
Pre-Amplifier EMCI EMC0031835 980233 2019/01/07 |{2020/01/06
Pre-Amplifier EMCI EMCO01820I 980364 2018/10/12 {2019/10/11
Band Reject Filter Micro-Tronics |BRM50702 G192 2019/03/27 {2020/03/26
Coaxial Cable Suhner SF104_SF104_ CB3_1 2018/09/20 |2019/08/19

Note: All equipment upon which need to calibrated are with calibration period of 1 year.
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D DEKRA

2. FCC Test Data

2.1.

Radiated Emission
2.1.1. Test Result

434.42M

Site : CB4-H Engineer : ANDY
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBuv/m)
120
110
100 ;
a0
70
60
50
40
30
432’2.42M 433.5M 433.6M 433.7M 433.8M 433.9M 434M 434.1M 434.2M 4343M
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 433.92 89.36 100.82 -11.46 104.23 -14.87 PK
433.92 70.31 80.82 -10.51 85.18 -14.87 AV
Note:

1. All reading above 1GHz is performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit of

average detection.

5. The emission above 13GHz were not included is because their levels are lower than 20dB form

limit.
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434.42M

Report No :  1960240A-TSSRP01V02
Site : CB4-H Engineer : ANDY
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBuv/m)
120
110 ;
100
" /_\
80
70
60
50
40
30
432’2.42M 433.5M 433.6M 433.7M 433.8M 433.9M 434M 434.1M 434.2M 4343M
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 433.922 98.89 100.82 -1.93 113.76 -14.87 PK
433.922 79.84 80.82 -0.98 94.71 -14.87 AV
Note:

1. All reading above 1GHz is performed with peak and/or average measurements as necessary.

2- “ox

, means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit of

average detection.

5. The emission above 13GHz were not included is because their levels are lower than 20dB form

limit.
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Report No :  1960240A-TSSRP01V02
Site : CB4-H Engineer : ANDY
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBuv/m)
20
70
60
50 |
4_[)_'—'
30
20
10
o
-10
-ZSE)DM 100M 150N 200M  250M 300M 350M  400M 500M 600M  650M  VOOM  750M  BOOM  B50M  900M  950M 1G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 867.959 34.65 60.82 -26.17 44.19 -9.54 PK

Note:

1. All reading above 1GHz is performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit of

average detection.

5. The emission above 13GHz were not included is because their levels are lower than 20dB form

limit.
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Site : CB4-H Engineer : ANDY
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode

Note :

Level(dBuv/m)
80

70

60
50 T
so—1

30

20

3om 100M  150M  200M  250M 300M 350M  400M  450M 500M 550M

Frequency(Hz)

600M  650M  VOOM  750M  BOOM  B50M  900M  950M

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 867.959 53.71 60.82 -7.11 63.25 -9.54 PK

Note:

1. All reading above 1GHz is performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit of

average detection.

5. The emission above 13GHz were not included is because their levels are lower than 20dB form

limit.
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Above 1GHz Spurious

Site : CB4-H Engineer : Andy
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBuv/m)
100
a0
e I i A | i i R I ' I i
70
e ] G 3 [ SRR IS O GO i EEE i
50 2 T 4 5 g
40 i _J._
30
20
10
[‘)\G 1.1G 1.3G 1.5G 1.7G 1.8G 2G 2.1G 236G 2.5G 27G 2.9G 3G 3.1G 3.3G 3.5G 3.7G 3.9G 4G 416G 430G 45G 473G 458G 5G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 1301.76 37.26 74.00 -36.74 40.61 -3.35 PK
2 1735.68 44.20 80.83 -36.62 45.73 -1.53 PK
3 2169.6 37.70 80.83 -43.12 37.85 -0.15 PK
4 2603.333 42.86 80.83 -37.97 41.01 1.85 PK
5 3037.44 41.78 80.83 -39.05 38.12 3.66 PK
6 3471.667 47.65 80.83 -33.17 42.83 4.82 PK
7 3905.28 41.35 74.00 -32.65 34.56 6.79 PK
*8 4339.2 42.60 74.00 -31.40 34.43 8.17 PK
Note:

1. All reading above 1GHz is performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit of
average detection.

5. The emission above 13GHz were not included is because their levels are lower than 20dB form
limit.
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Report No :  1960240A-TSSRP01V02

Site : CB4-H Engineer : Andy
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBuv/m)
100
a0
e I i A | i i R I ' I i
70
e g Y 3 A AR IS U O GO i EEE i
50 1 4 5 ¥ 8
40
30
20
10
[‘)\G 1.1G 1.3G 1.5G 1.7G 1.8G 2G 2.1G 236G 2.5G 27G 2.9G 3G 3.1G 3.3G 3.5G 3.7G 3.9G 4G 416G 430G 45G 473G 458G 5G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 1301.76 38.69 74.00 -35.31 42.04 -3.35 PK
2 1735.68 48.32 80.83 -32.50 49.85 -1.53 PK
3 2169.6 37.06 80.83 -43.76 37.21 -0.15 PK
4 2603.667 43.68 80.83 -37.15 41.83 1.85 PK
5 3037.44 43.17 80.83 -37.66 39.51 3.66 PK
6 3471.667 47.65 80.83 -33.17 42.83 4.82 PK
7 3905.28 41.91 74.00 -32.09 35.12 6.79 PK
*8 4339.2 42.26 74.00 -31.74 34.09 8.17 PK
Note:

1. All reading above 1GHz is performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit of
average detection.

5. The emission above 13GHz were not included is because their levels are lower than 20dB form
limit.
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2.2. Duty Cycle
2.2.1. Test Result

Model No

BCM-68F2130-X02

Test Item

Duty Cycle

Test Mode

Mode 1: Transmit Mode

Date of Test 2019/06/12

Test Site

SR10-H

Frequency On Time(ms) | On+Off Time(ms)

Duty Cycle(%)

Duty Factor(dB)

433.92 11.159 100.000

11.16%

-19.05

Spectrum 2 (%)

Ref Level 20.00 dém & RBW 1 MHz
o ALL 30 dé & SWT 100 ms & VBW 1 MHz
SGL

(=)

@ 1Pk Clrw

10 dBm - -

D1[1]

0 dém

Mi[1]

-0.15 dB
11.159 ms
11.89 dBm
24.203 ms

-10 dBm T H

-20 dBm H

-30 dBm H

-40 dBm: H

dB.
ul

IRk oo e vy e iy

TR YR APPTATS I YNNI ATIN XYY STION SSTRYCN ST ONY WY ST B

-60 dBm:

-70 dém

CF 433.92 MHz 691 pts

‘Marker

| Tvpe| Ref 1 Trr.| X-value | ¥-value f

Function |

M1 1

| | 24.203 ms |
D1 M1 1

11.159 ms

11.80 dBm |
-0.15 dB

10.0 ms/

Function Result |

Ref Level 20.00 dBm
j ALL
SGL

& RBW 1 MHz
30dB @ SWT 105 & VBW 1 MHz

Spectrum 3 -l@]

Ready

w—
WNRRRNAED A )

@ 1Pk Clrw

10 dBém

0 dém

D2[1]

M1[1]

-39.56 dB
5.000000 s
12.87 dBm
1.303000 s

-10 dém

-20 dem

-30 dBm

-40 dB

-60 dBm

-70 dBm

CF 433.92 MHz 10001 pts 1.0s/
‘Marker
| Type | Ref | Tﬂ:J X-value ! Y-value [ Function | Function Result |

M1 R 1.303s | -12.87 dBm |

D1 M1 1 11.0 ms | -0.03 dB |

p2] M1 1 5.0s | -39,56 dB

—
Ready SERUENRND WO y
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Report No :  1960240A-TSSRP01V02
2.3. Occupied Bandwidth
2.3.1. Test Result
Model No BCM-68F2130-X02
Test ltem Occupied Bandwidth
Test Mode Mode 1: Transmit Mode
Date of Test 2019/05/30 Test Site SR10-H
. Frequency Measure Level Limit
Modulation Result
(MHz) (MHz) (MHz)
FSK 433.92 0.409 <1.0848 Pass
OOK 433.92 0.049 <1.0848 Pass
FSK
Spectrum | [@
Ref Level 10.00 dBm @ RBW 10 kHz
o Att 20dB  SWT 10.1 ms @ YBW 30 kHz Mode Sweep
@ 1Pk Max
M1 M1[1] 2.78 dBm
T 8 433.770010 MHz
0 dém j\ ;\DL'C Bw 408.759124088 kHz
-10 dém
i
-20 dBm M(r'j \"n?,\ fﬂf \;\Fw
-30 dBm AT +—+
-40 dBm f"‘(ﬂ 1 \.’“‘
50 dem -"Mq.jl H\pr
N Vi
-60 dBm i
et et o
-80 dem
CF 433.92 MHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥-value |  Function | Function Result |
M1 | & 433,77001 MHz | 2.78 dém
T1 £ 433.71582 MHz | -23.00 dBm Occ Bw 408.759124088 kHz
T2 1 434,12458 MHz -23.41 dBm
L Jid | Measuring... illlllll g y

Date: 30.MAY 2019 15:42:20
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OOK
Spectrum |

&)

-10 dém

Ref Level 10.00 dém & RBW 10 kHz
o ALt 20 B SWT 10.1ms & VBW 30 kHz Mode Sweep
@ 1Pk Max
M1 mM1[1] 2.71 dBm
1 433.920200 MHz
0 dém Oce Bw 49,195080492 kHz

Yt

1\

s FARN

-50 dém

N
-60 dem M %’\ﬂ

i Ww Mﬂ&m

w1 “llﬁ vu\rlw

-80 dBm
CF 433.92 MHz 10001 pts Span 2.0 MHz
(Marker |
| Type | Ref | Tre | ¥-value | ¥-value |  Function | Function Result |
M1 1 433.9202 MHz 2.71 dBm
T1| |1 433.897002 MHz | -19.49 dBm | ‘Occ Bw | 40,195080492 kHz
T2 1 433,946197 MHz | -20.16 dBm

L :[ _I_ Measuring...

Date: 30.MAY 2019 154526

ey

&
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Report No :  1960240A-TSSRP01V02

24. OnTime

2.4.1. Test Result

Model No BCM-68F2130-X02

Test Item On Time

Test Mode Mode 1: Transmit Mode

Date of Test 2019/06/12 Test Site SR10-H

433.92 MHz

Spectrum 3 "'@]

&)

Ref Level 20.00 dém
jo ALt
SGL

& RBW 1 MHz
30dB @ SWT 105 & VBW 1 MHz

@ 1Pk Clrw

D2[1]
10 dBm

m1[1]
0 dem

-39.56 dB
5.000000 s
-12.87 dBm
1.303000 s

-10 dem G

-20 dem

-30 dem

-40 dem

-60 dBm

=70 dém

CF 433.92 MHz 10001 pts

Marker

Type | Ref | Trc | ¥-value | v -value |  Function

| Function Result |

M1 1 1.303 s |

[ -12.87 dém |
D1 M1 1 11.0 ms | -0.03 d8

D2 M1 1 505 | -39.56 de

LS J‘I J

Date: 12.JUN.2019 14:33:2

Ready

—
SRRRNNNED W8 y.

Page: 16 of 41




D DEKRA

Report No :  1960240A-TSSRP01V02
3. CE Test Data
3.1. Occupied Bandwidth
3.1.1. Test Result
Model No BCM-68F2130-X02
Test ltem Occupied Bandwidth
Test Mode Mode 1: Transmit Mode
Date of Test 2019/06/06 Test Site SR10-H
Measurement o
-~ Frequency ] Limit
Test conditions Bandwidth
(MHz) (kHz)
(kHz)
Tnom(25) C Vnom(3)V 433.92 382.054 >25
Spectrum | @]
Ref Level 20.00 dBém W RBW 10 kHz
o Att 30dE  SWT 2ms @ YBW 30 kHz Mode Sweep
@ 1Pk Max
- Mi[1] 10.66 dBm
'; 433.75210 MHz
10 dBm { N A Oce Bw 382.054992764 kHz
0 dem | - f
IRV
-10 dBm . Al L
/ L LA 2
-20 dBm T e
_’f ~
-30 dBm - I —
-40 dBm , i ki
50 m:j;:;ﬂ qu,; y Nax -
35 dBm e
=70 dBm
CF 433.92 MHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 433.7521 MHz 10.66 dém
T1| 1] 433.71161 MHz | -12.12 dém | Occ Bw | 382.054992764 kHz
T2 1 434.09366 MHz -12.92 dém
L i | Measuring...  @UNNRRNAD i

Date: 6.JUN.2019 13:29:09

4
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Report No :  1960240A-TSSRP01V02
Model No BCM-68F2130-X02
Test ltem Occupied Bandwidth
Test Mode Mode 1: Transmit Mode
Date of Test 2019/06/06 Test Site SR10-H
Measurement o
. Frequency . Limit
Test conditions Bandwidth
(MHz) (kHz)
(kHz)
Tnom(25) C Vnom(3)V 433.92 538.350 >25
Spectrum | @]
Ref Level 20.00 dBém @ RBW 20 kHz
o Att 30dE  SWT 1.1 ms & VBW 100 kHz Mode Sweep
@ 1Pk Max
- mMi[1] 10.61 dBm
".‘ 433.76080 MHz
10 dem /' \ /\ou; By 538.350217077 kHz
0 dBm : K{I ,r" 'l\
S 1 s J\_/ \ T \x\-&;ﬁ\
-20 dBm — 4
A :
5 o
-30 dBm ¥a -
-40 dBm _Z h
50 dBy il L
- m—w 5
| o
-60 dBm
=70 dBm
CF 433.92 MHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
Ml_ 1 433.7608 MHz 10.61 dém
T1| 1| 433.63635 MHz | -12.90 dém | Occ Bw | 538.350217077 kHz
T2 1 434.1747 MHz -13.57 dém
L I | Measuring...  WUARNRAAD WG

Date: 6.JUN.2019 12:25:05

4
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3.2. Duty cycle
3.2.1. Test Result

Model No BCM-68F2130-X02
Test ltem Duty cycle
Test Mode Mode 1: Transmit Mode
Date of Test 2019/06/06 Test Site SR10-H
Frequency Ton Toff Tobs Ton_cum DCT
(MHz) (s) (s) (s) (s)
433.92 0.037 0.379 1.000 0.1 11.100%

Spectrum | |""%-:I |

Ref Level 20.00 dBm & RBW 1 MHz

jo ALt 30de @ SWT 15 @ VBW 1 MHz
SGL

@ 1Pk Max

M1 D2[1] -0.01 dB
10 D1 D2 379.71 ms
ekl F M1[1] f 10.38 dBm
420.29 ms

0 ddm 20.29 ms

-10 gBm

-20 gBm

-30 gBm

-40 gBm

LIEH,,jB'T' LY P ICRP R TVEVICT S| FYM AR TR T [T TS PSRRI R e ST S AT AT Re . U771 PP O e TR
-60 dBm

=70 dBm

CF 433.92 MHz 691 pts 100.0 ms/
Marker
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1| 1| 420.29 ms | 10.38 dBm |
D1 M1 1| 37.68 ms | -0.26 dB
D2 M1 1 379.71 ms =0.01 d&

i

—
§ Bil ) Ready EHENNREND W y
Date: 6.JUN.2019 12:04:18
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3.3. Tx Out Of Band Emissions
3.3.1. Test Result

Model No

BCM-68F2130-X02

Test Item

Tx Out Of Band Emissions

Test Mode

Mode 1: Transmit Mode

Date of Test

2019/06/06

Test Site

SR10-H

. Frequency
Test Conditions Result
(MHZz)
Tnom(25) C Vnom(3)V 433.92 Pass

Spectrum |

Ref Level 10.00 dBm _ Offset 0.850 dB

Mode Sweep

I. 1Rm Max

Limit Gheck

PAES

o deh=2lL

-10 d@

-20 di

=30 der

=40 der

=50 dBrm

=60 dBrm

l
h
3

-80 dBm

A P

CF 433.92 MHz

10001 pts

Span 9.48 MHz

Spectrum Emission Mask

Standard: None

Tx Power 15.41 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz
Rangelow | RangeUp | RBW | Frequency | Power Abs Power Rel ALimit
-4.740 MHz -1,320 MHz | 10,000 kHz | 43196142 MHz -54.35 dBm -69.76 dB -18.35 dB
=1.320 MHz | =1.120 MHz | 1.000 kHz | 43269476 MHz | -69.55 dBm -B4.96 dB | -33.55 dB
-1.120 MHz |  -920.000 kHz | 1,000 kHz | 43280238 MHz | -67.03 dBm -B2.44 dB | -31.46 dB ||
920.000 kHz 1,120 MHz | 1,000 kHz 435.03857 MHz | -71.39 dBm -B6.80 dB | -35.64 dB_ |
1.120 MHz | 1,320 MHz | 1,000 kHz | 435.07000 MHz | -70.91 dBm -86.32 dB | -3491dB |
1.320 MHz #.740 MHz 10.000 kHz 435.54009 MHz -53.90 dBm -69.31 dB -17.90 dB '
N |
L J1 | Measuring... i 4
Cate: 6 JUN 2019 141312
Spectrum | mvn
Ref Level 10.50 dém  Offset 0.50 dB Mode Sweep
I. 1Rm Max
Limit Gheck PART
P 200
0 dBm
-10 dém I =
-20 de /
-30 dBm =
// | —
-40 dem
50 d

-60 dBrm

-80 dB

CF 433.92 MHz

10001 pts

Span 2.292 MHz

Hpectrum Emission Mask
Tx Power --—-

Tx Bandwidth 3.840 MHz

Standard: None

RBW 1.000 kHz

__Rangelow | Rangeup | REW | Frequency | PowerAbs | PowerRel | Alimit |
I 1.146 MHz | -955.000 kHz 1,000 kHz | 432,91238 MHz | -65.00 dém -7003dB | -20.00dB ||
955.000 kHz | -191.000 kHz | 1,000 kHz 433.72820 MHz | -22.70 dBm 27.73de | -2267d8 |
191.000kHz | 955.000kHz | 1,000 kHz | 43423948 MHz | -32.37 dém -3740de | -26.32dB |
955.000 kHz 1,146 MHz 1,000 kHz 434.91157 MHz -665.64 dBm -71.67 dB -30.64 dB ||
e —————
i |
L J1 | Measuring...  SRRNARNED e 4

Cate: 6 JUN 2019 14:08:.47

Page: 20 of 41



Report No :  1960240A-TSSRP01V02
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3.4. Transient Power

3.4.1. Test Result

Model No BCM-68F2130-X02
Test Item Transient Power
Test Mode Mode 1: Transmit Mode
Date of Test 2019/06/06 Test Site SR10-H
Measure Reading .
Limit
Frequency Level (dBm) Result
(MHZz) (dBm)
432.538 -29.56 0 Pass
434.302 -27.56 0 Pass
433.329 -37.02 =27 Pass
434.511 -39.50 =27 Pass
432.529 -54 .86 =27 Pass
435.311 -53.04 =27 Pass
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433.538 MHz

434.302 MHz

Date: 6.JUN 2018 13

5318

433.329 MHz

Date: 6.JUN 2018 13:53.19

Spectrum | l v Spectrum | l v
Ref Level 20.00 dem & RBW 10 kHz Ref Level 20.00 dem & RBW 10 kHz
b Att 30 de & SWT 500 ms & VBW 100 kHz b Att 30 de & SWT 500 ms & VBW 100 kHz
@ 1Rm Max @ 1Rm Max
mi[1] -29.56 dBm)| Mi1[1] -27.56 dBm)|
308.000 ms| 309.000 ms|
10 de 10 de
B-dam D1 0.000 dBrr B-dam D1 0.000 dBrr
=10 dBar =10 dBar
-20 dem: -20 dem:
M1 .‘r
dB. Y dB.
TPV AT I S I T (o g v T e ] i WrJ“wWﬁN;wu@W-; TP AT I S I T (o g v T e ] i er“wWﬁN;wu@W-;
-50 dem: -50 dem:
-60 dem: -60 dem:
-70 dem: -70 dem:
CF 433.538 MHz 501 pts 50.0 ms/ CF 434.302 MHz 501 pts 50.0 ms/
) Pt
Marker | |Marker |
|_Type | Ref | Trc | X-value | v-value | Function | Function Result || | _type| ref | Trc | X-value | v-value | Function | Function Result |
| M1 1 308.0 ms -29.56 dBm | M1 1 309.0 ms -27.56 dBm
L H | Measuring... m 4 L H | Measuring... m

434.511 MHz

Date: 6.JUN 2018 13:.47.51

Date: 6.JUN 2019 13.48:37

Spectrum | Spectrum | l v
Ref Level 20.00 dem & RBW 100 kHz Ref Level 20.00 dem & RBW 100 kHz
b Att 30 de & SWT S00ms & VBW 1 MH:z b Att 30 de & SWT S00ms & VBW 1 MH:z
@ 1Rm Max @ 1Rm Max
Mi[1] -37.02 dBm)| Mi[1] -39.50 dBm)|
68.000 ms| 77.000 ms|
10 de 10 de
dim dim
=10 dBar =10 dBar
-20 dem: -20 dem:
-27,000 dBm D1 -27,000 dBm
-30 dem: -30 dem:
M1
gl IS ST W T LTI RSP I, WO T, i it oot A B ¥
N T e TR Ry T PO PRI TP L e o Ly o T PN v S YT

-50 dem: -50 dem:

-60 dem: -60 dem:

-70 dem: -70 dem:

CF 433.329 MHz 501 pts 50.0 ms/ CF 434.511 MHz 501 pts 50.0 ms/
Marker | |marker |
|_Type | Ref | Trc | X-value | v-value | Function | Function Result || | _type| ref | Trc | X-value | v-value | Function | Function Result |
| M1 1 68.0 ms -37.02 dBm | M1 1 J7.0ms -39.50 dBm
L H | Measuring... m 4 L H | Measuring... m
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432.529 MHz

435.311 MHz

Date: 6.JUN 2019 13.48:23

Spectrum | ln;? Spectrum | ln;?
Ref Level 20.00 d&ém & RBW 300 kHz Ref Level 20.00 d&ém & RBW 300 kHz
je Att A0 de & SWT S00ms & VBW 3 MHz je Att A0 de & SWT S00ms & VBW 3 MHz
@ 17m Max @ 17m Max
Mi1[1] -54.86 dBm| Mi1[1] -53.04 dBm)|
420.000 ms| 356.000 ms|
10de 10de
dim dim
=10 dBm =10 dBm
=20 dBm: =20 dBm:
D1 -27.000 dBam D1 -27,000 dBm
-30 dBm: -30 dBm:
=40 dBm: =40 dBm:
50 dim o 50 dBm
Koo v s o = B e e T e = H
-60 dBm: -60 dBm:
-70 dBm: -70 dBm:
CF 432.529 MHz 501 pts 50.0ms/ | || cF 435.311 MHz 501 pts 50.0 ms/
Marker | [marker ]
Type | Ref | Trc | X-value | v-value | Function | Function Result || | _rype| ref| Trc| X-value | v-value | Function | Function Result |
M1 1 420.0 ms ~54.86 dBm | M1 1 356.0 ms ~53.04 dBm |

L T[ | Measuring... m 4 T[

L

Date: 6 JUN 2019 13.48:58

| Measuring... m

Page: 23 of 41



D DEKRA

Report No :  1960240A-TSSRP01V02

3.5. Spurious emissions (Transmitter)
3.5.1. Test Result

Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBm) EN 300220
20
10
o
-10
-20
-30
-40
-50
-60
-T0

-80
433M  433.1M 4332M 4333M 43340 4335M 4336M 4337M 4338M 43359M  434M 434 1M 4342M 4343M 43440 43450 434 6M 4347M 43480 4349M  435M

Frequency(Hz)
No Frequency ERP Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
*1 433.981 -0.55 10.00 -10.55 -36.98 36.43 PK

Note:

1. All reading levels is Peak value.

2."*" means this data is the worst value.
3. ERP = Reading Level + Correct Factor.
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Report No :  1960240A-TSSRP01V02
Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBm) EN 300220
20
10
o
-10
-20
-30
-40
-50
-60
-T0

-80
433M  433.1M 4332M 4333M 43340 4335M 4336M 4337M 4338M 43359M  434M 434 1M 4342M 4343M 43440 43450 434 6M 4347M 43480 4349M  435M

Frequency(Hz)
No Frequency ERP Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
*1 433.98 7.65 10.00 -2.35 -28.58 36.23 PK

Note:

1. All reading levels is Peak value.

2." *" means this data is the worst value.
3. ERP = Reading Level + Correct Factor.

Page: 25 of 41




D DEKRA

Report No :  1960240A-TSSRP01V02
Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :

Level(dBm) EN 300220

-20

-30

-40

-50

-60

-70

-80

-90

-100

-110

-120
867M 867.1M 867.2M B67.3M 867.4M B67.5M B867.6M 8677M 867.8M 8679M 868M 868.1M 868.2M 868.3M 868.4M B68.5M B68.6M B68.7M 868.8M B868.9M B6IM
Frequency(Hz)

No Frequency ERP Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
*1 867.84 -45.19 -36.00 -9.19 -44.59 -0.60 PK
Note:

1. All reading levels is Peak value.

2." *" means this data is the worst value.
3. ERP = Reading Level + Correct Factor.
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Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode
Note :

Level(dBm) EN 300220

-20

-30

-40

-50

-60

-70

-80

-90

-100

-110

-120
867M 867.1M 867.2M B67.3M 867.4M B67.5M B867.6M 8677M 867.8M 8679M 868M 868.1M 868.2M 868.3M 868.4M B68.5M B68.6M B68.7M 868.8M B868.9M B6IM
Frequency(Hz)

No Frequency ERP Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
* 1 867.84 -46.92 -36.00 -10.92 -45.91 -1.01 PK
Note:

1. All reading levels is Peak value.
2." *" means this data is the worst value.
3. ERP = Reading Level + Correct Factor.
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30MHz-1GHz Spurious

Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBm) EN 300220
]

-10

-20

-30 —I

-40

-50

L

-60

-100

30M o one R R e ':s)om 600M 650M 700M 750M B0OM 850M 900M 950M 16
requency(Hz
No Frequency ERP Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
1 135.124 -76.37 -36.00 -40.37 -65.65 -10.72 PK
2 385.869 -63.19 -36.00 -27.19 -56.29 -6.90 PK
*3 516.213 -65.51 -54.00 -11.51 -61.96 -3.55 PK
4 775.324 -65.83 -54.00 -11.83 -64.68 -1.15 PK
5 867.838 -49.03 -36.00 -13.03 -48.43 -0.60 PK
6 934.889 -64.07 -36.00 -28.07 -63.48 -0.59 PK
Note:

1. All reading levels is Peak value.
2."*" means this data is the worst value.
3. ERP = Reading Level + Correct Factor.
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Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBm) EN 300220
i}
-10
-20
-30 —I
-40 =
-50
-60 4 _C?
-70 L kL L_‘WW Ak
-80
-90
-WDSE)DM 100M 150M  200M  250M 350M  400M  450M S500M  550M  600M 650M  700M  750M 800M a00M 950M 1G

Frequency(Hz)

No Frequency ERP Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
1 300.024 -75.81 -36.00 -39.81 -65.87 -9.94 PK
2 385.99 -63.63 -36.00 -27.63 -56.44 -7.19 PK
*3 516.213 -66.01 -54.00 -12.01 -61.95 -4.06 PK
4 777.628 -69.55 -54.00 -15.55 -68.22 -1.33 PK
5 867.838 -49.43 -36.00 -13.43 -48.42 -1.01 PK
6 934.889 -64.29 -36.00 -28.29 -63.48 -0.81 PK

Note:

1. All reading levels is Peak value.

2."*" means this data is the worst value.

3. ERP = Reading Level + Correct Factor.
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Above 1GHz Spurious

Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Vertical
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBm) EN 300220
0
-10
-20
-30
= 6
-40 2 _3_ s
-50
-60
-70
-80
-80
40[‘16 126G 14G 16G 18G 2G 22G 24G 266G 286G 3G 32G 34G 36G 38G 4G 426G 44G 46G 486G 5G 52G 54G 56G 586 6G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
1 1301.76 -44.97 -30.00 -14.97 -36.93 -8.04 PK
2 1735.68 -48.23 -30.00 -18.23 -41.63 -6.60 PK
3 2169.6 -65.16 -30.00 -35.16 -59.06 -6.10 PK
4 2603.52 -47.46 -30.00 -17.46 -41.85 -5.61 PK
5 3037.44 -43.58 -30.00 -13.58 -40.49 -3.09 PK
* 6 3471.36 -40.26 -30.00 -10.26 -39.00 -1.26 PK
7 3905.28 -562.41 -30.00 -22.41 -50.68 -1.73 PK
8 4339.2 -50.73 -30.00 -20.73 -50.60 -0.13 PK
Note:

1. All reading levels is Peak value.

2.“*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor.

4. The emission above 13GHz were not included is because their levels are too low.
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Site : CB3-H Engineer : Scott
Model No : BCM-68F2130-X02 Test Date : 2019/5/30
Test Voltage : DC 3V Polarity : Horizontal
Test Mode : Mode 1: Transmit Mode
Note :
Level(dBm) EN 300220
0
-10
-20
-30 6
-40 s e
5 P %
-50 .
-60
-70
-80
-80
40[‘16 126G 14G 16G 18G 2G 22G 24G 266G 286G 3G 32G 34G 36G 38G 4G 426G 44G 46G 486G 5G 52G 54G 56G 586 6G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBm) (dBm) (dB) (dBm) (dB) Type
1 1301.76 -48.20 -30.00 -18.20 -40.16 -8.04 PK
2 1735.68 -50.80 -30.00 -20.80 -44.20 -6.60 PK
3 2169.6 -60.46 -30.00 -30.46 -54.36 -6.10 PK
4 2603.52 -49.65 -30.00 -19.65 -44.04 -5.61 PK
5 3037.44 -43.53 -30.00 -13.53 -40.44 -3.09 PK
* 6 3471.36 -39.42 -30.00 -9.42 -38.16 -1.26 PK
7 3905.28 -49.67 -30.00 -19.67 -47.94 -1.73 PK
8 4339.2 -52.28 -30.00 -22.28 -52.15 -0.13 PK
Note:

1. All reading levels is Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor.

4. The emission above 13GHz were not included is because their levels are too low.
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Attachment 1
» Test Setup Photograph
FCC

Test Mode :  Mode 1: Transmit Mode
Description : Front View of Radiated Emissions Test Setup (Bi-Log)

= "' W I'. r! ? s

Test Mode : Mode 1: Transmit Mode
Description :  Back View of Radiated Emissions Test Setup (Bi-Log)

g = 0= g
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Test Mode : Mode 1: Transmit Mode
Description :  Front View of Radiated Emissions Test Setup (Horn)
B r v .I a . I- L - L .‘-

Test Mode :  Mode 1: Transmit Mode
Description :  Back View of Radiated Emissions Test Setup (Horn)

VST TLEEL TS
,*a:r amarie

j p."w-ﬂ'"

Teoww e ww
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Attachment 2
> EUT Photograph
(1) EUT Photo
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(3) EUT Photo
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(4) EUT Photo
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(5) EUT Photo
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(6) EUT Photo
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(7) EUT Photo (Antenna)

(8) EUT Photo
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(9) EUT Photo

(10) EUT Photo
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(11) EUT Photo

(12) EUT Photo
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(13) EUT Photo

(14) EUT Photo
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(15) EUT Photo
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