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Appendix B

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

Product Name: Spirometer
Trade Mark: N/A
Test Model: Air Smart TT-Y

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 64.8 25
BLE 1M 2440 64.22 25
BLE 1M 2480 64 2.56
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1.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum |

Ref Level 20.00 dBm

SGL

|& Att 30dE @ SWT

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

@ 1Pk Clrw

|
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|

|
M ||||\|\|\|\|| |!|
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|

|

[
[
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I II\IIII\I
A

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 | 1.12 dBm
M2 1 250.0 ps | 1.27 dBm
M3 1 650.0 ps | -16.16 dBm

)

BLE 1M 2440MHz

Spectrum | mvl
Ref Level 20.00 dBm Offset 2.80 dB @ RBW 1 MHz
|& Att 30 dB @ SWT 100 ms & YBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] 1.93 dBm)|
550.00 ps
g0-dBm m2[1] -10.80 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 1 550.0 ps | 1.93 dém
M2 1 780.0 ps | -10.80 dBm
13 1 1.18 ms | -1.62 dBm

)
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BLE 1M 2480MHz
Spectrum | [%]
Ref Level 20.00 dBm Offset 2.81 dB @ RBW 1 MHz
| Att 30 de @ SWT  100ms @ VBW 3 MHz
SGL
@ 1Pk Clrw
10 dBm
I T LALLLIL T LU JLLIAL Y i
-60 dBm
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
Marker
Type ] Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 350.0 ps | -0.16 dBm
M2 | 1 580.0 ps | 1.53 dBm
[E] 1 970.0 ps | 1.39 dBm
JU J GUIETETED e
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2 Maximum Conducted Output Power

2.1 Test Result

BLE 1M 2402 1.36 30 Pass
BLE 1M 2440 2.06 30 Pass
BLE 1M 2480 1.54 30 Pass
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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

o Att 30dB SWT 1.3 ps @ ¥YBW 10 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
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BLE 1M 2440MHz
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Ref Level 20.00 dem  Offset 2.80 dB @ RBW 3 MHz

o Att 30dB SWT 1.3 ps @ ¥YBW 10 MHz Mode Auto FFT
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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] 1.54 dBm

2.480192000 GHz
10 dBm

M1
0dem

e / \

-20 dBm

-40 dBrmn

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts Span 10.0 MHz
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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 0.723 0.5 Pass
BLE 1M 2440 0.665 0.5 Pass
BLE 1M 2480 0.705 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

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

M1[1] 0.46 dBm
2.401727830 GHz

10 dBm

" M1 M2[1] -5.56 dBm|

0dem X 2.401609000 GHz

-10 dBrm

-20 dBm

=3 B —

-40 dBrm

-50 dBm

-60 dBrm

-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 2.40172783 GHz 0.46 dBm
M2 1 2.401609 GHz -5.56 dBm
M3 1 2.402332 GHz -5.55 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] 1.87 dBm|
2.439975600 GHz

10 dBm
m ML m2[1] -4.13 dBm
0 dem I 2 e 2.439649000 GHz

L 3
-10 dBm \'\

-20 dBm

=30 dBr—

-40 dBrm

-50 dBm

-60 dBrm

-70 dBm

CF 2.44 GHz 10001 pts Span 2.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.4399756 GHz 1.87 dBm
M2 1 2.439649 GHz -4.13 dBm
M3 1 2.440314 GHz -4.15 dBm

)i J
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BLE 1M 2480MHz

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.81 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] 1.10 dBm|
2.479969600 GHz

10 dBm

" M1 M2[1] -4.92 dBm

0dBm ; 2.479614000 GHz

-10 dBm

-20 dBm

=20dBm—

-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 2.4799696 GHz 1.10 dBm
M2 1 2.479614 GHz -4.92 dBm
M3 1 2.48032 GHz -4.92 dBm

J{ J

Span 2.0 MHz
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4 Maximum Power Spectral Density Level

4.1 Test Result

BLE 1M 2402 -13.92 <8 Pass
BLE 1M 2440 -13.46 <8 Pass
BLE 1M 2480 -14.08 <8 Pass
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4.2 Test Graphs

Test Graphs

BLE 1M 2402MHz

Spectrum |
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BLE 1M 2480MHz

| Att

Spectrum |

Ref Level 20.00 dBm

(=]

30de SWT
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5 Band Edge

5.1 Test Result

BLE 1M 2402 -56.82 -20 Pass
BLE 1M 2480 -47.26 -20 Pass
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5.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum | n%:[

Ref Level 20.00 dem  Offset 2.76 dB @ RBW 100 kHz

o Att 30dB SWT 18.9 ps @ YBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
Mi[1] 1.13 dBm)|
2.40197600 GHz|
10 dem
M
0 dBm A

VAl
[ ]
/ \
(! Y

pAY:wa ”/ N B \,\v[\\ﬂu Na¥a

-70 dBm

CF 2.402 GHz 1001 pts Span 8.0 MHz

Jjl ] b wa )

BLE 1M 2402MHz Emission

Spectrum | n%:[

Ref Level 20.00 dem Offset 2.76 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] 1.21 dBm|
10 dBm 2.40195000 GHz|
M2[1] -46.68,4Bm
0 dBm 2.4000000 Hz
-10 dBm

DU aEm—C1 -18.869 dBm:

_1
i | =

-30 dBm
-40 dBm Mj %
-50 dBm ToTeF Y Iﬁ
Y M3 ,»U‘f
ettt siohatutl b basa ot bkl poap st ol o Pn At bt Lo Lot s o oo ppnpnalia s sl ey T o st
g a w U &t
-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 2.40195 GHz 1.21 dBm
M2 1 2.4 GHz -46.68 dBm
M3 1 2,39 GHz -59.39 dBm
M4 1 2.3597 GHz -55.69 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]
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BLE 1M 2480MHz Emission

Spectrum |

(=]

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] 1.10 dBm|
10 dBm 2.47995000 GHz|
M1 mM2[1] -57.53 dBm)|
2.48350000 GHz|
0 dim
-10/dBm

D1 -18.649 dBm

M3

SV E SV AT YOTNLTESST SSRGS ) ESTFENRI N1 NPT W1 N N I Aty
-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 1.10 dBm
M2 1 2.4835 GHz -57.53 dBm
M3 1 2.5 GHz -57.75 dBm
M4 1 2.4874 GHz -45.92 dBm

)i J
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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 -43.67 -20 Pass
BLE 1M 2440 -44.51 -20 Pass
BLE 1M 2480 -44.66 -20 Pass
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6.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Ref

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.76 dB @ RBW 100 kHz
o Att 30dB SWT 18.9 ps @ YBW 300 kHz Mode Auto FFT
SGL Count 100/100
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BLE 1M 2402MHz Emission

Spectrum | n%:

Ref Level 20.00 dem  Offset 2.76 dB @ RBW 100 kHz

| Att 30dB SWT 265 ms @ VYBW 300 kHz Mode Auto Sweep
SGL Count 10/10
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Type | Ref | Tre | X-value | y-value | Function | Function Result
2,397 GHz -0.75 dBm

19,3531 GHz -42.97 dBm

4,9269 GHz -52.77 dBm

7.0446 GHz -48.69 dBm

9.5327 GHz -49.61 dBm

=
)
e
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BLE 1M 2440MHz Ref

Spectrum |

(=]
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Offset 2.80 dB @ RBW 100 kHz
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BLE 1M 2440MHz Emission
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BLE 1M 2480MHz Ref

Spectrum | n%:[

Ref Level 20.00 dem  Offset 2.81 dB @ RBW 100 kHz

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

@ 1Pk Max
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BLE 1M 2480MHz Emission

Spectrum | n%:[

Ref Level 20.00 dem  Offset 2.81 dB @ RBW 100 kHz

| Att 30dB SWT 265 ms @ VYBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -0.61 dBm)|
10 dBm 2.4760 GHz
- M2[1] -43.24 dBm
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Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 2,476 GHz -0.61 dBm
M2 1 19,3266 GHz -43.24 dBm
M3 1 4.7946 GHz -52.42 dBm
M4 1 7.5475 GHz -50.31 dBm
M5 1 9.9033 GHz -49.02 dBm
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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 -46.66 2 50.6 Peak 74 Pass
™
BLE

2402 2310 -56.84 2 40.42 Average 54 Pass
™
BLE

2402 2342.16 -45.02 2 52.24 Peak 74 Pass
™
BLE

2402 2341.872 -54.4 2 42.86 Average 54 Pass
1™
BLE

2402 2390 -49.12 2 48.14 Peak 74 Pass
1™
BLE

2402 2390 -56.82 2 40.44 Average 54 Pass
1™
BLE

2480 2483.5 -47.53 2 49.73 Peak 74 Pass
1™
BLE

2480 2483.5 -565.21 2 42.05 Average 54 Pass
1™
BLE

2480 2487.376 -44.44 2 52.82 Peak 74 Pass
1™
BLE

2480 2483.512 -565.21 2 42.05 Average 54 Pass
1™
BLE

2480 2500 -48.86 2 48.4 Peak 74 Pass
1™
BLE

2480 2500 -56.8 2 40.46 Average 54 Pass
1™
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7.2 Test Graphs

Test Graphs

BLE 1M 2402MHz Peak

Spectrum | n%:
Ref Level 20.00 dem  Offset 3.76 dB @ RBW 1 MHz
o Att 30dB SWT 13.4 ps @ ¥YBW 3 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 2.39dBm
10 dBm 2.4022120 GHz
M2[1] -46.6 dBm
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Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
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