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Appendix B

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

Product Name: LED DRIVER
Trade Mark: LTECH
Test Model: SE-20-100-700-W2B

Environmental Conditions

Temperature: 246°C
Relative Humidity: 52.4%
ATM Pressure: 100.0 kPa
Test Engineer: Simba Huang
Supervised by: Seal Chen
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1 Duty Cycle

1.1 Test Result

Mode Frequency (MHz) Duty Cycle (%) 1/T (kHz)
BLE 1M 2402 64.06 2.56
BLE 1M 2440 64.66 2.56
BLE 1M 2480 64.24 25
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1.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

|& Att
SGL

Spectrum |

Ref Level 20.00 dBm

Offset 2.76 dB @ RBW 1 MHz
30dB @ SWT  100ms @ YBW 3 MHz

@ 1Pk Clrw

70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
Marker
Type ] Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 20.0 ps | 1.45 dBm
M2 1 260.0 ps | 1,59 dBm
M3 1 650.0 ps | 0.84 dBm

)

J T

BLE 1M 2440MHz

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 2.80 dB @ RBW 1 MHz

l& Att 30 de @ SWT  100ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] 1.55 dBm
380.00 ps
Lo m2[1] 2.25 dBm)
-60 dBm
-70 dBm
CF 2.44 GHz 10001 pts 10.0 ms/
Marker
Type ] Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 380.0 ps | 1.55 dBm
M2 1 610.0 ps | 2.25 dBm
M3 1 1.0 ms | 2.11 dBm

)

J (T
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BLE 1M 2480MHz

Spectrum | :%:1

Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz

|& Att 30dE @ SWT 100 ms @ YBW 3 MHz
SGL

@ 1Pk Clrw

M1[1] 1.52 dBm
60.00 ps

J0iclBm m2[1] -10. 47 dBm

i .....

r"l Il
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\||I|1! \IHIIIII\I\I I\I\I\I\I\I\I\I}IHI | I\I\I\I\I \I\I\I\I\I\I\III}I}I\I}II}I
Wl T R

-60 dBrm

-70 dBm

CF 2.48 GHz
Marker

10001 pts 10.0 ms/

Type ] Ref | Trc | X-value | Y-value | Function |
M1 1 60.0 ps | 1.52 dBm
M2 | 1 290.0 ps | -10.47 dBm
[E] 1 £90.0 ps | -1.88 dBm

JU ] L —

Function Result |
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2 Maximum Conducted Output Power

2.1 Test Result

BLE 1M 2402 1.6 30 Pass

BLE 1M 2440 2.26 30 Pass

BLE 1M 2480 1.63 30 Pass
Page 6 of 24
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2.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.76 d& @ RBW 3 MHz

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

@ 1Pk Max

M1[1] 1.60 dBm

2.402239000 GHz
10 dBm

M1
0dem

-10 dBrm

-20 dBm

20 dem

-40 dBrmn

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts Span 10.0 MHz

Jjl ] CINNARERD wa

BLE 1M 2440MHz

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.80 dB @ RBW 3 MHz

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

@ 1Pk Max

M1[1] 2.26 dBm)|

2.440164000 GHz
10 dBm

M1
,———;ﬁh
0dem

o / \

-20 dem

dBm

-40 dBrmn

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz 10001 pts

Span 10.0 MHz

Jjl ] CT )
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BLE 1M 2480MHz

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.81 dB @ RBW 3 MHz

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

@ 1Pk Max

M1[1] 1.63 dBm
2.480125000 GHz
10 dBm

0 dBm S ———

-10 dBrm

-20 dBm

-40 dBrmn

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts Span 10.0 MHz

Jjl ] CRARED wa
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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 0.662 0.5 Pass
BLE 1M 2440 0.623 0.5 Pass
BLE 1M 2480 0.716 0.5 Pass
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3.2 Test Graphs

Test Graphs
BLE 1M 2402MHz

Spectrum | n%:[

Ref Level 20.00 dem  Offset 2.76 dB @ RBW 100 kHz

lo att 30dE SWT 180 ps @ VBW 200 kHz  Mode &uto FFT
SGL Count 1007100
@ 1Pk Max
M1[1] 1.47 dBm|
2.401975400 GHz
10 dBm
™ - M2[1] -4.53 dBm
0 dBm X 2.401641000 GHz|

-10 dBm

-20 dBm /

-a0-dam

-40 dBrmn
-50 dBm
-50 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 2.4019754 GHz 1.47 dBm
M2 1 2.401641 GHz -4.53 dBm
M3 1 2.402303 GHz -4.55 dBm

)i J

BLE 1M 2440MHz

Spectrum | n%:[

Ref Level 20.00 dem  Offset 2.80 dB @ RBW 100 kHz

o Att 30dB SWT 18.9 ps @ YBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] 2.13 dBm
2.439978000 GHz

10 dBm

" 11| M2[1] -3.90 dBm|

0 dem 2 . M3 2.439681000 GHz

— sy

-10 dBrm
-20 dBm /

w

-40 dBrm

-50 dBm

-60 dBrm

-70 dBm

CF 2.44 GHz 10001 pts
Marker

Span 2.0 MHz

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.439978 GHz 2,13 dBm
M2 1 2.439681 GHz -3.90 dBm
M3 1 2.440304 GHz -3.85 dBm

)i J
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BLE 1M 2480MHz

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.81 dB @ RBW 100 kHz

| Att 30de SWT 18.9 ps @ VYBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 0.20 dBm
2.480212180 GHZ

10 dBrm
o Mg -5.78 dBm

0 dem T 3 2.479592000 GHz

-10 dBm /',

-20 dBm /

%D—d.EuL

-40 dBrm

-50 dBm

-60 dBrm

-70 dBm

CF 2.48 GHz 10001 pts
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.48021218 GHz 0.20 dBm
M2 1 2.479592 GHz -5.78 dBm
M3 1 2.480308 GHz -5.80 dBm

Jj ] L —

Span 2.0 MHz
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4 Maximum Power Spectral Density Level

4.1 Test Result

BLE 1M 2402 -13.79 <8 Pass
BLE 1M 2440 -13.12 <8 Pass
BLE 1M 2480 -14.19 <8 Pass
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4.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset 2.76 dB @ RBW 3 kHz

SWT 632 ps @ YBW 10 kHz Mode Auto FFT

@ 1Pk Max

M1[1]
10 dBm
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BLE 1M 2440MHz

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset 2.80 dB @ RBW 3 kHz

SWT 631.9ps @ ¥YBW 10kHz Mode Auto FFT

@ 1Pk Max

M1[1]
10 dBm

-13.12 dBm|
2.439954260 GHz|
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dBm
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BLE 1M 2480MHz
Spectrum | [@]
Ref Level 20.00 dBm  Offset 2.81 dB @ RBW 3 kHz
o Att 30de SWT 632.1ps @ YBW 10 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] -14.19 dBm
2.47995170 GHz|
10 dem
0 dBm
-10 dBm fett
— U T T ﬁmMﬂﬁqnnmn G A A, I
. A O L I
M WA A,
" N
-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 1.074 MHz
)i J CRINEID e
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5 Band Edge

5.1 Test Result

BLE 1M 2402 -57.93 -20 Pass
BLE 1M 2480 -49.07 -20 Pass
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5.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum |

(=]

|& Att
SGL Count 100/100

Ref Level 20.00 dBm
30 dB

Offset 2.76 d& @ RBW 100 kHz

SWT 189 ps @ VYBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

1.35 dBm|
2.40198400 GHz|

0dem

)

-10 dBrm

-20 dBm

-30 dBm

-40 dBrmn

-50 dBm

ﬂ(\

-a0

o]

N

-70 dBm

CF 2.402 GHz

1001 pts

]

Span 8.0 MHz

BLE 1M 2402MHz Emission

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset 2.76 dB @ RBW 100 kHz

SWT 1138 ps @ ¥BW 300 kHz Mode asuto FFT

@ 1Pk Max

10 dBm

M1[1]

0 dem

M2[1]

-10 dBm

1.54 dBm|
2.40195000 GHz|
-44.97Bm|
2.400000007GHzZ|

T EBR=01 -18.645

-30 dBm

dBm

-40 dBm

==

-50 dBm

A

et el

Ry oh g
i

M4

).Iwnm.]n LR TT NIRRT TR MUY YR

A} Mj,mwM.

gl 4
Pt

M3
sl oo,

=

-70 dBm

Start 2.306 GHz

1001 pts

Stop 2.406 GHz

Marker
Type | Ref | Trc |

X-value | Y-value | Function |

Function Result

M1 1
Mz
M3

1
1
4 1

2.40195 GHz
2.4 GHz
2.39 GHz
2.3277 GHz

1.54 dBm
-44.97 dBm
-59.53 dBm
-56.59 dBm

]
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BLE 1M 2480MHz Ref

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset 2.81 dBé @ RBW 100 kHz

SWT 189 ps @ VYBW 300 kHz  Mode Auto FFT

@ 1Pk Max

M1[1]

1.28 dBm|
2.47996800 GHz|

10 dBm

0dem

MRS

-10 dBrm

-20 dBm

[ 1

/ \

-30 dBm

-40 dBrmn

-50 dBm

B

MWMW

-70 dBm

CF 2.48 GHz

1001 pts

Span 8.0 MHz

]

BLE 1M 2480MHz Emission

Spectrum | n%:[
Ref Level 20.00 dem Offset 2.81 dB @ RBW 100 kHz
o Att 30dB SWT 113.8 ps @ ¥YBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 1.50 dBm|
10 dBm 2.47995000 GHz|
M1 mM2[1] -58.18 dBm|
0 dam 2.48350000 GHz|
-10{dBm
D1 -18.717 dBm
r4
Y
M3
il it R et e st i M i Pl L A gl Aty g, Bl il
-70 dBm
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.47995 GHz 1.50 dBm
M2 1 2.4835 GHz -58.18 dBm
M3 1 2.5 GHz -58.74 dBm
M4 1 2.4874 GHz -47.80 dBm
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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 -44.95 -20 Pass
BLE 1M 2440 -44.49 -20 Pass
BLE 1M 2480 -44.06 -20 Pass
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6.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum |

(=]

Ref Level 20.00 dBm
o Att 30 dB
SGL Count 100/100

Offset 2.76 d& @ RBW 100 kHz

SWT

18.9 ps @ YBW 300 kHz

Mode 4uto FFT

@ 1Pk Max

10 dBm

M1[1]

1.47 dBm|
2.40197750 GHz|

0dem

M1

-10 dBrm

-20 dB|

>0 dem

-40 dBrmn

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

Span 1.5 MHz

]

BLE 1M 2402MHz Emission

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 2.76 dB @ RBW 100 kHz

| Att 30dB SWT 265 ms @ VYBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 0.15dBm
10 dem 2.3970 GHZ|
M1y mM2[1] -43.48 dBm
0 dBm 19.3531 GHz
-10 dBm

DU aEm—HC1 -18.525 dBm:

-20 dém
-40 dBm -
M3 b M L A
50 dBm M3 A¥) T PPN W DTN el Fuadfy
1 W KA T A Rl Gl
et g
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result
M1 1 2,397 GHz 0.15 dBm
M2 1 19,3531 GHz -43.48 dBm
M3 1 4.7417 GHz -52.05 dBm
M4 1 7.2298 GHz -49.49 dBm
M5 1 9.5327 GHz -49.55 dBm
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BLE 1M 2440MHz Ref

Spectrum |

(=]

Ref Level 20.00 dem  Offset 2.80 dB @ RBW 100 kHz
o Att 30dB SWT 18.9 ps @ YBW 300 kHz
SGL Count 100/100

Mode 4uto FFT

@ 1Pk Max

10 dBm
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1.48 dBm|
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0dem
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-10 dBrm

-20 dB|
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-50 dBm

-60 dBm

-70 dBm
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BLE 1M 2440MHz Emission

Spectrum | n%:[
Ref Level 20.00 dem  Offset 2.80 dB @ RBW 100 kHz
| Att 30dB SWT 265 ms @ VYBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -0.06 dBm)|
10 dBm 2.4500 GHz|
M M2[1] -43.01 dBm
0 dem 19.3531 GHz|
-10 dBm
UdEm=HD1 -18.525 dBm:
-30 dBm
-40 dBm 5
0 de 2 X i T g Pt ) p figfpwtinrioy
m e e R
-60 dB&m
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 2.45 GHz -0.06 dBm
M2 1 19.3531 GHz -43.01 dBém
M3 1 4.7152 GHz -53.41 dBm
M4 1 7.1504 GHz -49.74 dBm
M5 1 9.8768 GHz -48.61 dBm
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BLE 1M 2480MHz Ref
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BLE 1M 2480MHz Emission
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[ e
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7 Restrict Band

7.1 Test Result

Mode Frequency Spur Freq Power Gain E Detector Limit Verdict

(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
BLE

2402 2310 -47.13 2 50.13 Peak 74 Pass
™
BLE

2402 2310 -55.8 2 41.46 Average 54 Pass
™
BLE

2402 2342.736 -44 .17 2 53.09 Peak 74 Pass
™
BLE

2402 2338.704 -563.79 2 43.47 Average 54 Pass
1™
BLE

2402 2390 -48.88 2 48.38 Peak 74 Pass
1™
BLE

2402 2390 -56.07 2 41.19 Average 54 Pass
1™
BLE

2480 2483.5 -46.23 2 51.03 Peak 74 Pass
1™
BLE

2480 2483.5 -54.02 2 43.24 Average 54 Pass
1™
BLE

2480 2494.552 -44.81 2 52.45 Peak 74 Pass
1™
BLE

2480 2483.512 -54.02 2 43.24 Average 54 Pass
1™
BLE

2480 2500 -46.71 2 50.55 Peak 74 Pass
1™
BLE

2480 2500 -565.73 2 41.53 Average 54 Pass
1™
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7.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Peak
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---The End---
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