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Appendix C

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: Wi-Fi Module
Trade Mark: LawMate
Test Model: LM-RTL8189FTV

Environmental Conditions

Temperature: 20.6°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) Antenna Duty Cycle (%) 1/T (kHz)
b 2412 Antl 99.6 0.12
b 2437 Antl 99.59 0
b 2462 Antl 99.61 0.12
g 2412 Antl 86.89 4.55
g 2437 Antl 86.93 4.76
g 2462 Antl 86.98 4.76

n20 2412 Antl 87.58 4.35
n20 2437 Antl 87.67 4.17
n20 2462 Antl 87.55 4.35
n40 2422 Antl 88.06 4.17
n40 2437 Antl 88.26 4

n40 2452 Antl 88.02 4.17
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1.2 Test Graphs

Test Graphs
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Test Graphs
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Test Graphs
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Test Graphs
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Test Graphs
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Test Graphs
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2 Maximum Conducted Output Power

2.1 Test Result

Mode | Frequency (MHz) | Antenna | Conducted Power (dBm) | Limit (dBm) | Verdict
b 2412 Antl 16.26 30 Pass
b 2437 Antl 16.36 30 Pass
b 2462 Antl 16.3 30 Pass
g 2412 Antl 13.35 30 Pass
g 2437 Antl 13.29 30 Pass
g 2462 Antl 13.19 30 Pass

n20 2412 Antl 12.45 30 Pass
n20 2437 Antl 12.26 30 Pass
n20 2462 Antl 12.2 30 Pass
n40 2422 Antl 12.69 30 Pass
n40 2437 Antl 12.69 30 Pass
n40 2452 Antl 12.65 30 Pass
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3 -6dB Bandwidth

3.1 Test Result

Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
b 2412 Antl 10.104 0.5 Pass
b 2437 Antl 10.098 0.5 Pass
b 2462 Antl 10.095 0.5 Pass
g 2412 Antl 14.439 0.5 Pass
g 2437 Antl 15.12 0.5 Pass
g 2462 Antl 15.105 0.5 Pass

n20 2412 Antl 15.114 0.5 Pass
n20 2437 Antl 15.114 0.5 Pass
n20 2462 Antl 15.087 0.5 Pass
n40 2422 Antl 32.538 0.5 Pass
n40 2437 Antl 35.058 0.5 Pass
n40 2452 Antl 35.088 0.5 Pass
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3.2 Test Graphs
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4 Maximum Power Spectral Density Level

4.1 Test Result

b 2412 Antl -11 <8 Pass
b 2437 Antl -10.93 <8 Pass
b 2462 Antl -11.36 <8 Pass
g 2412 Antl -17.61 <8 Pass
g 2437 Antl -17.83 <8 Pass
g 2462 Antl -16.97 <8 Pass
n20 2412 Antl -17.44 <8 Pass
n20 2437 Antl -17.85 <8 Pass
n20 2462 Antl -18.44 <8 Pass
n40 2422 Antl -22.44 <8 Pass
n40 2437 Antl -22.02 <8 Pass
n40 2452 Antl -22.42 <8 Pass
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4.2 Test Graphs
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5 Band Edge

5.1 Test Result

b 2412 Antl -55.45 -20 -55.45
b 2462 Antl -56.6 -20 Pass
g 2412 Antl -52.04 -20 Pass
g 2462 Antl -52.45 -20 Pass
n20 2412 Antl -51.68 -20 Pass
n20 2462 Antl -51.35 -20 Pass
n40 2422 Antl -48.89 -20 Pass
n40 2452 Antl -47.36 -20 Pass
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5.2 Test Graphs

Test Graphs

b 2412MHz Antl Ref

Spectrum |

&)

Ref Level 20.00 dBm Offset 2,77 dé « RBW 100 kHz
j Attt 30de SWT 37.9 ps & VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

® 1Pk Max

M1[1]

10 dém

2.73 dBm
2.4104720 GHz

M1
ll!lﬂ e
Py

0 dém

/A

-10 dBm 1

™

-20 dém

-30 dém:
JJ,

-40 dBm

/

A

CF 2.412 GHz 1001 pts

)i I

|3 Lk 4

Span 30.0 MHz
.

b 2412MHz Antl Emission

Spectrum |

&)

Ref Level 20.00 dBm Offset
j Attt 30de  SWT
SGL Count 100/100

2,77 dé & RBW 100 kHz
113.8 ps & VBW 300 kHz

Mode Auto FFT

® 1Pk Max

M1[1]
10 dém

M2[1]

da
dgm

-10 dém:

2.85 dBm|
2.4129600 GHz
M1l -53.64 dBm|

‘k W“%’EU:UUD GHz|

D1 -17.271 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

PR (N Pk LT

L J e mar MMH\JA‘[‘RW\‘M

=70 dém:

Start 2.327 GHz 1001 pts

Stop 2.427 GHz

(Marker

i Type | Ref | Tre | ¥-value | Y-value | Function

|

Function Result |

M1 1]
M2 1
M3 [ a]
M4 1

2.41296 GHz |

2.4 GHz |

2.39 GHz |
2.386 GHz

2.85 dém |
-53.64 dBm |
-57.48 dBm |
-52.72 dém

)i I

|3 Lk 4

anim

Page 26 of 56



/f/ . \\\
A‘T Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT22022506W1
FCC ID: 2AHTX-LMRTL8189FTV

b 2462MHz Antl Ref

Spectrum |

&)

Ref Level 20.00 dém Offset 2.81 d8 « RBW 100 kHz

o Att 30de SWT 37.9 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 2.32 dBm
2.4609810 GHz
10 dBm

‘vM,J\,\

il

0 dam )‘u*u'”"ﬁ bt v.v_wu
-10 dém A

-20 dém

-30 dém:

-40 dém f(J
-50 dBrmp

bl

-60 de

w.ﬂ"m e

-70 dém

CF 2.462 GHz 1001 pts
T
L [, J

Span 30.0 MHz
.

b 2462MHz Antl Emission

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.81 dB8 & RBW 100 kHz
j Attt 30de SWT 113.8 ps & VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

® 1Pk Max

M1[1]

10 dém

0 dam—vwmw
J b

M2[1]

2.21 dBm|
2.4624300 GHz
-59.31 dBm
2.4835000 GHz|

-10 dém
L

-20 dBm

=30 dﬁ'f.

-40 di

Frseurns

l'r]: u-h!l_

b glhoe

[ 1k

Ll st

-60 dBm

=70 dém:

peyait (g
&~ i

Start 2.447 GHz 1001 pts

Marker

i Type | Ref | Tre | ¥-value | Y-value |  Function

|

Stop 2.547 GHz

Function Result |

M1]
M2 |
m3|
Md

2.46243 GHz |

2.4835 GHz |

2.5 GHz |
2.4877 GHz

2.21 dém |
-50.31 dBm |
-60.15 dBm |
-54.28 d8m

i [pn et [

—

anim

Page 27 of 56



/f/ \\\

A‘ I Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT22022506W1
FCC ID: 2AHTX-LMRTL8189FTV

g 2412MHz Antl Ref

Spectrum |

&)

Ref Level 20.00 dBm Offset 2,77 dé « RBW 100 kHz

j Attt 30 de  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
Mi[1] -2.92 dBm
2.4144880 GHz
10 dBém
0 dém e

; gl Dl kol A b1

-10 dBm fwmﬂ v i Juwm\
-20 dem l(r \V
-30 dem Lj\ﬁ".‘“r L(m hﬁﬂﬂbw}\

] r\ﬁm
”F’ i W
-50 dBm
-60 dB
-70 dém
CF 2.412 GHz 1001 pts Span 30.0 MHz

]
T
L [, J QIin v
g 2412MHz Antl Emission

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.77 dB & RBW 100 kHz
j Attt 30de SWT 113.8 ps & VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

® 1Pk Max

10 dém

M1[1]

0 dém

M2[1]

-10 dém:

-3.21 dBm)|
2.4144600 GHz
-35.98 dBm
3000000 GHz|

-20 dBm

A )
W]]

D1 -22.921 dBnr

-30 dBm

|
(" ]
j %

-40 dBm

"y

-50 dBm M

VORI A A N

oy LD g AL
L

st

=70 dém:

Start 2.327 GHz 1001 pts

Marker

i Type | Ref | Tre | ¥-value | Y-value |

Function |

Stop 2.427 GHz

Function Result |

M1]
M2 |
m3|
Md

1] 2.41446 GHz |
1 2.4 GHz |
1] 2.39 GHz |
1

2.3473 GHz

-3.21 dBm |
-35.98 dBm |
-57.67 dBm |
-54.97 dBm

)|

anim

Page 28 of

56



/f/ \\\
: Report No.: AIT22022506W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHTX-LMRTL8189FTV

g 2462MHz Antl Ref

Spectrum | nér:l

Ref Level 20.00 dBm Offset 2.21 dé » RBW 100 kHz

j Attt 30de SWT 37.9ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
Mi[1] -3.28 dBm)|
2.4644580 GHz
10 deém
Udf‘.m. hdl

Y8 P TP
[ J A
. Wy,
MWW M Mﬁh
T A

-60 dB

-70 dém

CF 2.462 GHz 1001 pts

Span 30.0 MHz
.
rI 1 W
|8 LAY, 4

g 2462MHz Antl Emission

Spectrum | nér:l

Ref Level 20.00 dém Offset 2.81 dB « RBW 100 kHz

j Attt 30déE SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
M1[1] -3.07 dBm
e 2.4607400 GHz
10 dém
M2[1] -59.22 dBm

0 dem M1 2.4835000 GHz
@TMJ»MM

T M3

-60 dim faiacandp g il i, b andumi, s fusady b ad o bipn s gl
-70 dBm:
Start 2.447 GHz 1001 pts Stop 2.547 GHz
Marker i
Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1| - 2.46074 GHz | -3.07 dém |
M2/ 1] 2.4835 GHz | -50.22 dBm |
M3 1] 2.5 GHz | -56.95 dBm |
14 1 2.4902 GHz -65.74 dBm

L [, { J I v

Page 29 of 56



/f/ . \\\
A‘T Dongguan Yaxu(AiT) Technology Limited

Report No.: AIT22022506W1
FCC ID: 2AHTX-LMRTL8189FTV

n20 2412MHz Antl Ref

Spectrum |

&)

Ref Level 20.00 dBm Offset 2,77 dé « RBW 100 kHz
j Attt 30de SWT 37.9 ps & VBW 300 kHz
SGL Count 100/100

Mode Auto

FFT

® 1Pk Max

M1[1]

10 dém

-3.85 dBm)|
2.4144880 GHz

0 dém +

-10 dBm 4

L s .f\l..nln.lllu_;_‘

W f,.Tn.n..l

i

-20 dém

-30 dém:

e

;‘W
50 dBm

",

-60 dB

-70 dém

CF 2.412 GHz 1001 pts

T
)|

Span 30.0 MHz
.

n20 2412MHz Antl Emission

Spectrum |

&)

Ref Level 20.00 dBm Offset 2.77 dB & RBW 100 kHz
j Attt 30de SWT 113.8 ps & VBW 300 kHz
SGL Count 100/100

Mode Auto FFT

® 1Pk Max

M1[1]

10 dém

M2[1]

0 dém

-10 dém:

-3.71 dBm)|
2.4144600 GHz
-37.81 dBm
244000000 GHz

-20 dBm

i
|

47 dBnr

-30 dBm

-40 dBm

-50 dBm

Ty i, .JX-“'NW\\HM 1,

Jat il b

T SRR
g o s )

Loy

=70 dém:

oy

Start 2.327 GHz 1001 pts

Stop 2.427 GHz

Marker

i Type | Ref | Tre | ¥-value | Y-value |  Function

|

Function Result |

M1]
M2 |
m3|
Md

2.41446 GHz |

2.4 GHz |

2.39 GHz |
2.3451 GHz

-3.71 dém |
-37.81 dBm |
-58.60 dBm |
-55.54 dBm

i [pn et [

Sy

L

anim

Page 30 of 56



/f/ _\\\

Report No.: AIT22022506W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHTX-LMRTL8189FTV

n20 2462MHz Antl Ref

Spectrum | né?l

Ref Level 20.00 dBm Offset 2.21 dé » RBW 100 kHz

j Attt 30de SWT 37.9ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] -4.11 dBm)|
2.4644880 GHz

10 dém

0 dém

T

i reksbttah Lt t\ "uv.J‘\.m[J. uﬂM.’l h\ﬂ«.u

-20 dém

-70 dém

CF 2.462 GHz 1001 pts Span 30.0 MHz
y
T
L [, J NI o8

n20 2462MHz Antl Emission

Spectrum | né?l

Ref Level 20.00 dBm Offset 2.81 dB8 & RBW 100 kHz

j Attt 30de SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

M1[1] -3.88 dBm|
10 deém 2.4607400 GHz
M2[1] -58.64 dBm|
0 dem - 2.4835000 GHz

-10 demhk -LJ'L.HJ‘:U*

-20 d".‘.]l..

o _;‘G:J“. D1 -24.110 GBI:—.]\‘

G

-50 dBm

a l‘ku.llm!rll (OTLLATON WY U £ LAWY [T YL IRTTIPY (XY L PO TR 8 SRV S TR I PO IO T
60 dBm ’ ¥ . ¥ Ay

=70 dém:

Start 2.447 GHz 1001 pts Stop 2.547 GHz
(Marker i
| Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |
M1] 1] 2.46074 GHz | -3.88 dém |

M2 | | 1 2.4835 GHz | -58.64 dBm |

M3 1] 2.5 GHz | -58.23 dBm |

14 1 2.4851 GHz -55.46 dBm

L [, { J I v

Page 31 of 56



/f/ \\\
: Report No.: AIT22022506W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHTX-LMRTL8189FTV

n40 2422MHz Antl Ref

Spectrum | né?l

Ref Level 20.00 dém Offset 2,78 d8 « RBW 100 kHz

j Attt 30de SWT 75.8 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
Mi[1] -7.63 dBm
2.4269750 GHz
10 deém
0 dém
M1
-10 dBm e

-30 dém:

-40 dBm— Yook
M Mi
50d "
v Mh
Lﬁ L"Ln

-70 dém

CF 2.422 GHz 1001 pts

Span 60.0 MHz
.
1
L [, { J QT

n40 2422MHz Antl Emission

Spectrum | né?l

Ref Level 20.00 dBm Offset 2.78 dB & RBW 100 kHz

j Attt 30de SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -7.67 dBm
i 2.4269800 GHz
10 dém
M2[1] -40.90 dBm
ode 2.4000000 GHz
dem
M1
-10 dBm Wﬂv PR Rt iuiﬁ
I vrAIf d il
-20 dBm ] *”“!l
S0 g—jD1 -27.634 dBm } L

=, \
-40 dBm 54 ey

-50 dBm ‘M

Wn bt Ll s s
i Aol ot +

-70 dBm:

Start 2.352 GHz 1001 pts Stop 2.452 GHz
(Marker i
| Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |

M1] 1] 2.42698 GHz | -7.67 dém |
Mz 1 2.4 GHz | -40.90 dBm |
M3 1] 2.39 GHz | -50.45 dbm |
14 1 2.3875 GHz -56.52 dBm

L [, { J I v

Page 32 of 56



/f/ \\\
: Report No.: AIT22022506W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHTX-LMRTL8189FTV

n40 2452MHz Antl Ref

Spectrum | né?l

Ref Level 20.00 dBm Offset 2.20 dé « RBW 100 kHz
j Attt 30de SWT 75.8 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100

® 1Pk Max

Mi[1] -8.68 dBm|
2.4469650 GHz

10 dém

0 dém

4=

-10 dBm

-20 dém WI i"m""h" M WWJW

-30 dém L

-40 dem— Iﬁ‘%\l-

S “Jllk
-70 dBm
CF 2.452 GHz 1001 pts

Span 60.0 MHz
.
1
L [, { J QT

n40 2452MHz Antl Emission

Spectrum | né?l

Ref Level 20.00 dém Offset 2.80 dB « RBW 100 kHz

j Att 30dBé SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max
M1[1] -8.01 dBm|
10 dBm 2.4469300 GHz
m2[1] -56.39 dBm
0 dem 2.4835000 GHz
-10 dBm Y
M#MMWH Www
-20 dBm J
=30 d'ﬁ'm—ﬁl -28.682 dBm= = = =+ l =

My

q“‘q G T 3

450 dbm L8 0 VWAV S S A1 NN X, STV

-70 dBm:

Start 2.422 GHz 1001 pts Stop 2.522 GHz
(Marker i
| Type | Ref | Tre | ¥-value | Y-value |  Function | Function Result |

M1] 1] 2.44593 GHz | -8.01 dém |
M2 | 1 2.4835 GHz | -56.39 dBm |
M3 1 2.5 GHz | -57.86 dBm |
14 1 2.4932 GHz -56.05 dBm

L [, J I v

—

Page 33 of 56



/f/ \\\
: Report No.: AIT22022506W1
A‘ I Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AHTX-LMRTL8189FTV

6 Conducted RF Spurious Emission

6.1 Test Result

b 2412 Antl -48.74 -20 Pass
b 2437 Antl -48.46 -20 Pass
b 2462 Antl -48.73 -20 Pass
g 2412 Antl -43.44 -20 Pass
g 2437 Antl -42.94 -20 Pass
g 2462 Antl -43.06 -20 Pass
n20 2412 Antl -42.27 -20 Pass
n20 2437 Antl -42 -20 Pass
n20 2462 Antl -42.36 -20 Pass
n40 2422 Antl -38.57 -20 Pass
n40 2437 Antl -38.34 -20 Pass
n40 2452 Antl -36.44 -20 Pass
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7.1 Test Result

Mod Frequency Antenn Spur Freq Power Gain E Detecto Limit Verdic
@ (MHz) a (MHz) (dBm) (dBi) (dBuV/m) r (dBuV/m) t
b 2412 Antl 2310 -48.57 25 49.19 Peak 74 Pass
b 2412 Antl 2310 -56.91 25 40.85 Average 54 Pass
b 2412 Antl 2386.05 -42.68 25 55.08 Peak 74 Pass
b 2412 Antl 2385.699 -50.54 25 47.22 Average 54 Pass
b 2412 Antl 2390 -45.81 25 51.95 Peak 74 Pass
b 2412 Antl 2390 -54.87 25 42.89 Average 54 Pass
b 2462 Antl 2483.5 -44.5 2.5 53.26 Peak 74 53.26
b 2462 Antl 2483.5 -55.28 2.5 42.48 Average 54 Pass
b 2462 Antl 2489.4 -43.59 2.5 54.17 Peak 74 Pass
b 2462 Antl 2488.446 -53.96 2.5 43.8 Average 54 Pass
b 2462 Antl 2500 -46.33 2.5 51.43 Peak 74 Pass
b 2462 Antl 2500 -56.07 2.5 41.69 Average 54 Pass
g 2412 Antl 2310 -46.78 2.5 50.98 Peak 74 Pass
g 2412 Antl 2310 -54.78 25 42.98 Average 54 Pass
g 2412 Antl 2340.303 -44.45 25 53.31 Peak 74 Pass
g 2412 Antl 2338.08 -563.37 25 44.39 Average 54 Pass
g 2412 Antl 2390 -47.63 25 51.95 Peak 74 Pass
g 2412 Antl 2390 -55.51 25 42.25 Average 54 Pass
g 2462 Antl 2483.5 -46.54 2.5 51.22 Peak 74 Pass
g 2462 Antl 2483.5 -54.81 2.5 42.95 Average 54 Pass
g 2462 Antl 2489.4 -45.36 2.5 52.4 Peak 74 Pass
g 2462 Antl 2489.453 -54.15 2.5 43.61 Average 54 Pass
g 2462 Antl 2500 -47.6 2.5 51.43 Peak 74 Pass
g 2462 Antl 2500 -54.77 2.5 42.99 Average 54 Pass

n20 2412 Antl 2310 -46.22 25 51.54 Peak 74 Pass

n20 2412 Antl 2310 -54.8 25 42.96 Average 54 Pass
n20 2412 Antl 2337.963 -44.38 25 53.38 Peak 74 Pass
n20 2412 Antl 2336.676 -53.03 25 44.73 Average 54 Pass
n20 2412 Antl 2390 -48.09 25 49.67 Peak 74 Pass
n20 2412 Antl 2390 -54.76 25 43 Average 54 Pass
n20 2462 Antl 2483.5 -45.82 25 51.94 Peak 74 Pass
n20 2462 Antl 2483.5 -54.91 2.5 42.85 Average 54 Pass
n20 2462 Antl 2499.046 -44.33 2.5 53.43 Peak 74 Pass
n20 2462 Antl 2487.386 -53.77 2.5 43.99 Average 54 Pass
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n20 2462 Antl 2500 -46.65 2.5 51.11 Peak 74 Pass
n20 2462 Antl 2500 -54.72 25 43.04 Average 54 Pass
n40 2422 Antl 2310 -47.68 25 50.08 Peak 74 Pass
n40 2422 Antl 2310 -55.12 25 42.64 Average 54 Pass
n40 2422 Antl 2329.738 -44.52 25 53.24 Peak 74 Pass
n40 2422 Antl 2347.204 -53.5 25 44.26 Average 54 Pass
n40 2422 Antl 2390 -46.37 25 51.39 Peak 74 Pass
n40 2422 Antl 2390 -55.45 2.5 42.31 Average 54 Pass
n40 2452 Antl 2483.5 -48.4 2.5 49.36 Peak 74 Pass
n40 2452 Antl 2483.5 -54.37 2.5 43.39 Average 54 Pass
n40 2452 Antl 2498.83 -44.7 2.5 53.06 Peak 74 Pass
n40 2452 Antl 2492.746 -53.94 2.5 43.82 Average 54 Pass
n40 2452 Antl 2500 -47.81 2.5 49.95 Peak 74 Pass
n40 2452 Antl 2500 -55.11 2.5 42.65 Average 54 Pass
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