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Appendix B

RF Test Data for BT (BLE) (Conducted Measurement)

Product Name: safe box
Trade Mark: N/A
Test Model: T20-3-LCD

Environmental Conditions

Temperature: 24.6°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Emiya lin
Supervised by: Simba Haung
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1 Duty Cycle

1.1 Test Result

BLE 1M 2402 64.5 1.9 2.56
BLE 1M 2440 64 1.94 2.56
BLE 1M 2480 64 1.94 2.56
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1.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum "5"
Ref Level 20.00 dBm Offset 2.76 dB @ RBW 3 MHz
& Att 30 dB @ SWT 100 ms & ¥BW 10 MHz
SGL
@ 1Pk Clrw
M1[1] -5.34 dBm|
130.00 ps
EIBD dem M2[1] 2.55 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value Y-value | _Function Function Result |
M1 1 130.0 ps -5.34 dBm
M2 1 360.0 ps 2,55 dBm
M3 1 7E50.0 ps 2.54 dBm

Il

BLE 1M 2440MHz

Spectrum | "5"
Ref Level 20.00 dBm Offset 2.80 dB @ RBW 3 MHz
& Att 30 dB @ SWT 100 ms & ¥BW 10 MHz
SGL
@ 1Pk Clrw
M1[1] 1.31 dBm
170.00 ps
0 dem M2[1] 3.28 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 10001 pts 10.0 ms/
Marker
Type | Ref | Tre | X-value Y-value | _Function Function Result |
M1 1 170.0 ps 1.31 dBm
M2 1 400.0 ps 3.28 dBm
M3 1 790.0 ps 3.24 dBm

Il
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Guangdong Asia Hongke Test Technology Limited

BLE 1M 2480MHz

Spectrum

Offset 2.81 dB ® RBW 3 MHz

Ref Level 20.00 dBm

30 dB @ SWT 100 ms @ ¥BW 10 MHz

| Att

SGL

@ 1Pk Clrw

M1[1]

2[1]

v

dBm

-50 dBrm

-60 dBm

-70 dBm

10.0 ms/

10001 pts

CF 2.48 GHz
Marker

Function Result

| Function |

Y-value

3.17 dBm
3.37 dBm
3.34 dBm |

X-value

370.0 ps

600.0 ps

990.0 ps

Type | Ref | Tre |

M1

M2

M3

24
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2 Maximum Conducted Output Power

2.1 Test Result

BLE 1M 2402 2.58 30 Pass
BLE 1M 2440 3.27 30 Pass
BLE 1M 2480 3.36 30 Pass
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2.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | ué:

Ref Level 20.00 dBm Offset 2.76 dB @ RBW 3 MHz

| Att 30dB SWT 1.3 ps @ ¥BW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 2.58 dBm
2.402254000 GHz

10 dem
M1

0 dem

-10 dBm

-20 dBm;
,4

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 10.0 MHz

1 ) CT L)

BLE 1M 2440MHz

Spectrum | ué:

Ref Level 20.00 dBm Offset 2.80 dB @ RBW 3 MHz

|& Att 30dB SWT 1.3 ps @ ¥BW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 3.27 dBm

2.440254000 GHz
10 dem

M1

0 dem

-10 dBm

-20 dBm
A

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.44 GHz 10001 pts Span 10.0 MHz

1 ) CIANENND e
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BLE 1M 2480MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.1 dB @ RBW 3 MHz

|& Att 30dB SWT 1.3 ps @ ¥BW 10 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 3.36 dBm

2.480252000 GHz
10 dem

M1

0 dem

-10 dBm

-20 demy
A

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz 10001 pts Span 10.0 MHz

1 ) CIANENND e
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3 -6dB Bandwidth

3.1 Test Result

Mode Frequency (MHz) -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
BLE 1M 2402 0.66 0.5 Pass
BLE 1M 2440 0.674 0.5 Pass
BLE 1M 2480 0.733 0.5 Pass

Page 9 of 24



(7 NN

A T Report No.: AiTDG-251215005W1
‘ Guangdong Asia Hongke Test Technology Limited FCC ID: 2BPDX-T20-3-LCD

3.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.76 dB @ RBW 100 kHz

| Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] 2.42 dBm)|

2.401973400 GHz

M1 M2[1] -3.60 dBm,|

0 dBm M2 e M3 2.401634000 GHz
)

10dem

-10 dBm

-20 dBm

| -30-d8m

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | _Function Function Result |
M1 1 2.4019734 GHz 2.42 dBm
M2 1 2.401634 GHz -3.60 dBm
M3 1 2.402294 GHz -3.59 dBm

j J

BLE 1M 2440MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.80 dB @ RBW 100 kHz

|& Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] 2.89 dBm|

2.439972400 GHz|

M1 mM2[1] -3.13 dBm)|

0dBm M2 e M3 2.439632000 GHz
1

10dem

-10 dBm

-20 dBm

ElEEr S

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.4399724 GHz 2.89 dBm
M2 1 2.439632 GHz -3.13 dBm
M3 1 2.440306 GHz -3.12 dBm

j J
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BLE 1M 2480MHz

Spectrum

|& Att

(=]

Ref Level 20.00 dBm
30 de
SGL Count 100/100

Offset 2.81 dB @ RBW 100 kHz
SWT 18,9 ps @ YBW 300 kHz Mode Auto FFT

® 1Pk Max

10dem

M1[1]

0dem

Maf1]
Py,

2.53 dBm
2.480215780 GHz|
-3.48 dBm
2.479599000 GHz|

,,/);/

&\.

-10 dBm

-20 dBm

[ ==6-ctfmm—

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz

10001 pts

Span 2.0 MHz

Marker

Type | Ref | Trc

X-value |

Y-value | _Function

Function Result |

M1
M2
M3

1
1
1

2.48021578 GHz
2.479599 GHz
2.480332 GHz

2.53 dBm
-3.48 dBm
-3.48 dBm

Il
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FCC ID: 2BPDX-T20-3-LCD

4 Maximum Power Spectral Density Level

41 Test Result

BLE 1M 2402 -12.76 <8 Pass
BLE 1M 2440 -12.18 <8 Pass
BLE 1M 2480 -12.4 <8 Pass
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4.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | ué:l
Ref Level 20.00 dBm

Offset 2.76 dB @ RBW 3 kHz
| Att 30de SWT 632.1ps @ VBW 10kHz Mode 4Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -12.76 dBm
2.401925820 GHz|
10 dBm
0 dBm
-10 dBm -

=

20 dBm—H M 4n JIMM’IM M ﬂ{uﬁﬂ W lnllr\.'}\l'lan “ﬂ\l I'ﬂp\ Al gy n
L0 R Lt il
-0 dém ﬁMﬂﬂ

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts Span 990.0 kHz

1 ) CT L)

BLE 1M 2440MHz

Spectrum | ué:l

Ref Level 20.00 dBm Offset 2.80 dB @ RBW 3 kHz

|& Att 30de  SWT 632 ps @ VYBW 10 kHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -12.18 dBm|

2.43995050 GHz|
10 dem

0 dem

-10 dem ML

20 dmplhfrnd Mwnﬁuf\qm ﬂm M\Mﬂ“ ﬂ.n"mlﬂd A A g g

-3l dBmn VVU]{I’Y U VJ U U llll u WU wvu VUVU M Mﬂ

it
-40 dBm
-50 dBm:
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 1.011 MHz

1 ) L —
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BLE 1M 2480MHz

Spectrum ué:l
Ref Level 20.00 dBm Offset 2.81dB @ RBW 3 kHz

|& Att 30dB  SWT 6321 ps @ VYBW 10 kHz
SGL Count 100/100

@ 1Pk Max

Mode &suto FFT

M1[1] -12.40 dBm|
2.47994725 GHz|
10 dem

0 dem

-10 dBm —

1o Lo MHWM ML i, WA B gl g 4 g
WWWW ik v

uwhl Y VU |l| ]llllv 1] uU Ifuv

T [y W\U "

l“blw

-20 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz 1001 pts Span 1.0995 MHz
j ]
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5 Band Edge

5.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -58.02 -20 Pass
BLE 1M 2480 -46.77 -20 Pass
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5.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum

|& Att

(=]

Ref Level 20.00 dBm
30 de
SGL Count 100/100

Offset 2.76 dB
SWT

RBW 100 kHz
18.9 ps @ YBW 300 kHz

Mode auto FFT

@ 1Pk Max

10 dem

M1[1]

1.97 dBm|
2.40199200 GHz|

0 dem

(418

£ o)

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

2/

-60 dBri

S A ]

M WA

-70 dBm

CF 2.402 GHz

1001 pts

Span 8.0 MHz

Il

BLE 1M 2402MHz Emission

Spectrum |

(=]

Ref Level 20.00 dBm Offset 2.76 dB @ RBW 100 kHz
|& Att 30dB  SWT 113.8 ps @ VYBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 1.96 dBm|
10 dBm 2.40195000 GHz|
mM2[1] -45.58/dBm)|
0 dBm 2.40000000WH2
-10 dBm ]
SodEm—01 -18.035 dém !
-30 dBm J ‘Il
-40 dBm ‘,.j ln
50 dRye; I
M3 Mf[u
¥ ot oty b P OV ottt o ettt sl bt ot st A e St
-70 dBm
Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.40195 GHz 1.96 dBm
M2 1 2.4 GHz -45.58 dBm
M3 1 2.39 GHz -58.58 dBm
4 1 2.3123 GHz -56.05 dBm
Page 16 of 24
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BLE 1M 2480MHz Ref

Spectrum | uél

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 100 kHz

|& Att 30dB  SWT 189 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 2.47 dBm
2.47972030 GHz|
10 dBm
M1
B

0 dem

-10 dBm / \\
-20 dBm / \
-30 dBm t

-40 dBm / \
-50 dBm H\/ \\\ Al

- Brm

-70 dBm

CF 2.48 GHz 1001 pts Span 8.0 MHz

1 ] D wa

BLE 1M 2480MHz Emission

Spectrum | uél

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 100 kHz
| Att 30dB  SWT 113.8 ps @ VYBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 3.03 dBm
10, M2[1] 2.4??2203;:;'2
g m
0 diém 2.48350000 GHz|
-10[gBm

D1 -17.527 dBm

XN
L

M3
L\m oo T o b st g, s ooy A, s ety Pt

-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.47995 GHz 3.03 dBm
M2 1 2.4835 GHz -56.45 dBm
M3 1 2.5 GHz -57.60 dBm
4 1 2.4874 GHz -44,30 dBm

Page 17 of 24
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6 Conducted RF Spurious Emission

6.1 Test Result

Mode Frequency (MHz) Max Value (dBc) Limit (dBc) Verdict
BLE 1M 2402 -43.6 -20 Pass
BLE 1M 2440 -44.63 -20 Pass
BLE 1M 2480 -44.39 -20 Pass

Page 18 of 24
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6.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum

(=]

Ref Level 20.00 dBm
|& Att 30 de
SGL Count 100/100

Offset 2.76 dB @ RBW 100 kHz

SWT 18,9 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

M1[1]

10 dem

2.25 dBm
2.4019772510 GHz

M1
0 dem

-10 dBm

3%

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 30001 pts

Span 1.5 MHz

j J

BLE 1M 2402MHz Emission

Spectrum |

(=]

Ref Level 20.00 dBm Offset 3.92 dB @ RBW 100 kHz

|& Att 30dB SWT 265ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 2.22 dBm
10 dem 2.402070 GHz|
11 M2[1] -41.35 dBm
0dBm 19.323101 GHz|
-10 dBm

o dem—HD1 -17.752 dBm

-30 dBm

-40 dBrm

M3

-50 dBm

-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result |
M1 1 2.40207 GHz 2.22 dBm
M2 1 19.323101 GHz -41.35 dBm
M3 1 4.919891 GHz -51.44 dBm
M4 1 7.053373 GHz -46.49 dBm
M5 1 9.589199 GHz -48.23 dBm
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BLE 1M 2440MHz Ref

Spectrum

(=]

Ref Level 20.00 dBm
|& Att 30 de
SGL Count 100/100

Offset 2.80 dB @ RBW 100 kHz
SWT 18,9 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

3.01 dBm
2.4399706510 GHz

0 dem

M1

-10 dBm

-20 dpfi

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.44 GHz

30001 pts

Span 1.5 MHz

Il

BLE 1M 2440MHz Emission

Spectrum |

Ref Level 20.00 dBm
|& Att 30 de
SGL Count 10/10

Offset 3.92 dB @ RBW 100 kHz
SWT 265 ms @ YBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]

10 dBm—y
Y
0dem

M2[1]

-10 dBm

2.90 dBm
2.440010 GHz|
-41.62 dBm|
19.373394 GHz|

o
prd
-
m
o
Ira}
ra

-20 dem

dBm

-30 dBm

-40 dBrm

M2

-50 dBm

-70 dBm

Start 30.0 MHz

30001 pts

Stop 26.5 GHz

Marker
Type | Ref | Trc |

X-value Y-value | _Function

Function Result |

=
[}
e e

2.44001 GHz 2.90 dBm
19.373394 GHz -41.62 dBm
4,952538 GHz -50.10 dBm
7.287192 GHz -48.45 dBm
9.920957 GHz -47.13 dBm
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BLE 1M 2480MHz Ref

Spec

|& Att

trum

(=]

Ref Level 20.00 dBm

30 dB

SGL Count 100/100

Offset 2.81 dB @ RBW 100 kHz
SWT 18,9 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

0 dem

10 dem

M1[1]

2.85 dBm
2.4799857000 GHz

[0

-20d

-10 dBm

~30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz

30001 pts

Span 1.5 MHz

Il

BLE 1M 2480MHz Emission

|& Att

Spectrum |

Ref Level 20.00 dBm

30 dB

SGL Count 10/10

Offset 3.92 dB @ RBW 100 kHz
SWT 265 ms @ YBW 300 kHz Mode Auto Sweep

@ 1Pk Max
M1[1] 4.06 dBm

10 dBm—t 2.479720 GHz|

¥l M2[1] -41.55 dBm|
0dBm 20.079260 GHz
-10 dBm
20 dBm D1 -17.147 dBm
-30 dBm

M2

-40 dBm

-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result |
M1 1 2.47972 GHz 4.06 dBrm
M2 1 20.07926 GHz -41.55 dBm
M3 1 5.159886 GHz -51.69 dBm
M4 1 7.598655 GHz -47.33 dBm
M5 1 9.905957 GHz -46.91 dBm
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7 Restrict Band

7.1 Test Result

Mode Frequency Spur Freq Power Gain Duty E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) Factor (dBuV/m) (dBuV/m)
BLE 1M 2402 2310 -47.81 2 - 49.45 Peak 74 Pass
BLE 1M 2402 2310 -55.03 2 1.9 4413 Average 54 Pass
BLE 1M 2402 2341.296 -45.6 2 - 51.66 Peak 74 Pass
BLE 1M 2402 2338.896 -53.48 2 1.9 45.68 Average 54 Pass
BLE 1M 2402 2390 -48.66 2 - 48.6 Peak 74 Pass
BLE 1M 2402 2390 -56.57 2 1.9 42.59 Average 54 Pass
BLE 1M 2480 2483.5 -46.32 2 - 50.94 Peak 74 Pass
BLE 1M 2480 2483.5 -54.8 2 1.94 44.4 Average 54 Pass
BLE 1M 2480 2487.448 -41.59 2 - 55.67 Peak 74 Pass
BLE 1M 2480 2484.544 -54.09 2 1.94 45.11 Average 54 Pass
BLE 1M 2480 2500 -48.52 2 - 48.74 Peak 74 Pass
BLE 1M 2480 2500 -565.74 2 1.94 43.46 Average 54 Pass
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7.2 Test Graphs

Test Graphs
BLE 1M 2402MHz Peak

Spectrum | uél

Ref Level 20,00 dBm Offset 2.76 dB @ RBW 1 MHz

| Att 30dB  SWT 13.4ps @ VBW 3 MHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 2.52 dBm|
10 dBm 2.4022120 GHz
M2[1] -47.81MdBm

0 dem 2.310000ﬁH2

[
\
\

-20 dBm

I

-40 dBm fote
g M3
ey A AP A 2, . /’}

-60 dBm

-70 dBm

Start 2.31 GHz 1001 pts Stop 2.406 GHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
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M1 1 2.401924 GHz -0.36 dBm
M2 1 2.31 GHz -55.03 dBm
M3 1 2,39 GHz -56.57 dBm
4 1 2,338896 GHz -53.49 dBm
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|& Att 30de  SWT 3.8ps @ ¥YBW 3 MHz Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 3.35 dBm
10 dem M1 mM2[1] 2.4522332;dGBH2
: -46. m
0 dBm P 2.4835000 GHz
-10 dBm / \
-20 dBm / \
-30 dBm
/ \ M4
I}
50 dBm o S Sa—-———
-60 dBm
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.480232 GHz 3.35 dBm
M2 1 2.4835 GHz -46.32 dBm
M3 1 2.5 GHz -48.52 dBm
4 1 2.487448 GHz -41,59 dBm

BLE 1M 2480MHz Average

Spectrum | uél
Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz
| Att 30dB SWT 3.8ps @ ¥YBW 3 MHz Mode auto FFT
SGL Count 100/100
@ 1Rm AvgPwr
M1[1] 0.91 dBm
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M1 M2[1] -54.80 dBm,
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Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 2.479968 GHz 0.91 dBm
M2 1 2.4835 GHz -54.80 dBm
M3 1 2.5 GHz -55.74 dBm
4 1 2.484544 GHz -54.,10 dBm
---The End---
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