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Appendix A

RF Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: Keyboard Case
Trade Mark: NILLKIN
Test Model: Bumper Combo

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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A‘ I Dongguan Yaxu(AiT) Technology Limited

Report No.: AiTDG-241224013WA1
FCC ID: 2AKM3-BUMPERCOMBO

1 Duty Cycle

1.1 Test Result

1-DH1 2402 31.2 5.06 2.63
1-DH1 2441 31.99 4.95 2.56
1-DH1 2480 31.24 5.05 2.56
2-DH1 2402 32.01 4.95 2.56
2-DH1 2441 32 4.95 2.56
2-DH1 2480 32.01 4.95 2.56
3-DH1 2402 32.01 4.95 2.56
3-DH1 2441 32 4.95 2.56
3-DH1 2480 32 4.95 2.56
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Report No.: AiTDG-241224013WA1
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1.2 Test Graphs

Test Graphs

1-DH1 2402MHz

Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -1.19 dBm|
_— 1.11000 ms|
bt M2[1] -1.16 dBm)
e 1.98000 ms,
T
T
T
T
-60 dem
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
gi\‘larker
| _Type | Ref | Tre X-value | v-value | Function | Function Result |
[ m1] 1 1.11ms | -1.19 dém
m2 | | 1 1,98 ms | -1.16 dém | |
] 1 2,36 ms -1.12 dBém ||
L 4L ’ *
1-DH1 2441MHz
Spectrum ||:|§:El|
Ref Level 20.00 dBm Offset 2.30 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -0.63 dBm|
440.00 ps|
mM2[1] -0.57 dBm|
1.31000 ms

T T P T e

L 4L

-60 dém
-70 dBm
CF 2.441 GHz 10001 pts 10.0 ms/
gi\‘larker
| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 | 1 440.0 ps | ~0.63 dém
M2/ [ 131 ms | -0.57 dém | | |
M2 1 1.7 ms -24,732 dBm ||
Tr T W
J X
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1-DH1 2480MHz

s

Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.91 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -3.34 dBm|
_— 1.09000 ms|
ks M2[1] -22.50 dBm
1.95000 ms
]
T
T
T
T
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
gi\‘larker
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
[ m1] 1 1.09 ms | -3.34 diém
m2 | | 1 1.95 ms | -22.50 dBm | | |
] 1 2,34 ms -2.82 dém ||
L 4L 4 *
2-DH1 2402MHz
Spectrum ||:|§:El|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -1.32 dBm|
10d8 160.00 ps
it m2[1] -2.18 dBm)
1.02000 ms

I

Hi

Rtk b itk

-60 dém
-70 dem
CF 2.402 GHz 10001 pts 10.0 ms/
gi\‘larker
| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
w1 | 1 160.0 ps | ~1.32 dém
M2/ [ 1.02ms | -2.18 dém | | |
M3 1 1.41 ms -1,21 dém I}
Tr T W
L 4L ’ *
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Report No.: AiTDG-241224013WA1
FCC ID: 2AKM3-BUMPERCOMBO

2-DH1 2441MHz

Spectrum |

(=]

Ref Level 20.00 dBm

Offset 2.80 dB & RBW 1 MHz

o ALL 30 dE & SWT 100 ms w VBW 3 MHz
SGL
@ 1Pk Clrw
-0.78 dBm
900.00 ps)
-1.61 dBm|
1.76000 ms
CF 2.441 GHz 10001 pts 10.0 ms/
(Marker |
Type | Ref | Tre | X-value | v-value | Function Function Result |
[ i [ 1 900.0 ps | -0.78 dém | |
M2 | 1 1.76 ms | -1.61 dBm | |
M2 1 2,15 ms -0,80 dém |
Tr T W
L 4L ’ '
2-DH1 2480MHz
Spectrum ||:|§:E||
Ref Level 20.00 dBm Offset 2.81 dB & RBW 1 MHz
o ALL 30 dE & SWT 100 ms « VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -1.67 dBm|
10d8 340.00 ps
kst M2[1] -2.12 dBm)
L 1.20000 ms
Il ‘
[
el ldgm
Bl [dBmn
'Ill g
o .
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts 10.0 ms/
(Marker |
Type | Ref | Tre | X-value v-value | Function Function Result |
[ i [ 1 340.0 ps | -1.67 dém | |
M2 | =1 1.2 ms | -2,12 dBm | |
M2 1 1,52 ms -1,66 dBém |
Tr T W
L s\ '
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3-DH1 2402MHz

Spectrum | ||:|§:El|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -1.67 dBm|
10d8 20.00 ps
ks M2[1] -2.21 dBm)
3 880.00 ps
1]
-60 dem
-70 dBm
CF 2.402 GHz 10001 pts 10.0 ms/
gi\‘larker
| _Type | Ref | Tre X-value | v-value | Function | Function Result |
[ m1] 1 20.0 ps | -1.67 dém
m2 | | 1 880.0 ps | -2.21 dBm | |
] 1 1,27 ms -1.63 dém ||
L 4L ’ *
3-DH1 2441MHz
Spectrum ||:|§:El|
Ref Level 20.00 dBm Offset 2.30 dB & RBW 1 MHz
o ALL 30 de & SWT 100 ms & VBW 3 MHz
SGL
@ 1Pk Clrw
M1[1] -1.01 dBm|
10d8 150.00 ps
ks M2[1] -7.20 dBm)
83 1.01000 ms,
|
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts 10.0 ms/
gi\‘larker
| Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
[ m1] 1 150.0 ps | -1.01 dém
m2 | | 1 1.01 ms | -7.20 dBm | |
M3 1 1.4 ms -1,01 dém I}
Tr T W
L 4L ’ *
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AiT Report No.: AiTDG-241224013WA1
Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AKM3-BUMPERCOMBO
3-DH1 2480MHz
Spectrum | [@]
Ref Level 20.00 dBm  Offset 2.81 dB @ RBW 1 MHz
S 30 dE @ SWT 100 ms @ VBW 3 MHz
SGL
® 1Pk Clrw
Mi[1] -1.53 dBm
. 790.00 ps
10 dBm m2[1] -2.12 dBm
4&1"_5* 5 1.65000 ms
( [TTETHT i I
( (I I I
| IR [ T
| nee [N ITEIIE
LU MR L
-60 dBm .
-70 dBm
.CF 2.48 GHz 10001 pts 10.0 ms/
Marker |
| Type | Ref | Tre X-value | ¥-value | Function | Function Result |l
(I |1 790.0 ps | -1.53 dém
I m2] |1 1.65 ms | -2.12 dBm | | |
(E 1 2.04 ms -1,52 dém lf
)| J [
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2 Maximum Conducted Peak Output Power

2.1 Test Result

Maximum Peak Output Power Limit .
Mode Channel. Verdict
[dBm] [dBm]
LCH -1.27 21 Pass
GFSK MCH -0.7 21 Pass
HCH -1.2 21 Pass
LCH -0.12 21 Pass
m/4DQPSK MCH 0.38 21 Pass
HCH -0.29 21 Pass
LCH -0.42 21 Pass
8DPSK MCH 0.45 21 Pass
HCH -0.17 21 Pass

Page 9 of 61
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AiT Report No.: AiTDG-241224013WA1
Dongguan Yaxu(AiT) Technology Limited

FCC ID: 2AKM3-BUMPERCOMBO

2.2 Test Graphs

Test Graphs

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

o AL 30de SWT 1.3 ys » VBW 10 MHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -1.27 dBm

2.402479000 GHz
10 dBm

M1
0 dém

f——.\/‘\h—h"‘“ﬂk
-10 dém
e
20 dem \\

GFSK/LCH /

CF 2.402 GHz 10001 pts Span 10.0 MHz
).

L i J UNRRRERED wa

Spectrum | |I:%:l|

Ref Level 20.00 dBm Offset 2.80 d& & RBW 3 MHz

o AL 30de SWT 1.3 s » VBW 10 MHz Mode auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] -0.70 dBm

2.441478000 GHz
10 dBm

0 dém

-10 dBém

GFSK/MCH . /

CF 2.441 GHz 10001 pts Span 10.0 MHz
).

L i J UNRRRERED wa
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Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.81 dB & RBW 3 MHz

o ALL 30de  SWT 1.3 ys » VBW 10 MHz  Mode auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -1.20 dBm|
2.479516000 GHz
10 dBm
M1
0 dém

-10 dem
20 dem \

GFSK/HCH /
=30 gdfm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz 10001 pts

Span 10.0 MHz
L JL J

Spectrum | ||:%3|

Ref Level 20.00 dBm Offset 2.76 dB & RBW 3 MHz

o ALL 30de  SWT 1.3 ys » VBW 10 MHz  Mode auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] -0.12 dBm

2.402474000 GHz
10 dBm

M1
0dem =

-10 dBém

=20 dam \

m/4DQPSK/LCH

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz 10001 pts

Span 10.0 MHz
L JL J
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Report No.: AiTDG-241224013WA1
FCC ID: 2AKM3-BUMPERCOMBO

m/4DQPSK/MCH

Spectrum

(=]

o AL 30de SWT
SGL Count 100/100

Ref Level 20.00 dBm Offset 2.80 d& & RBW 3 MHz
1.3 uys » VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] 0.38 dBm
2.441472000 GHz

0 dém

M1

-10 dBém

-20 dam

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts

-

L J L

Span 10.0 MHz
.

m/4DQPSK/HCH

Spectrum

(=]

o AL 30de SWT
SGL Count 100/100

Ref Level 20.00 dBm Offset 2.81 d& & RBW
1.3 pys » VBW 10 MHz

3 MHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -0.29 dBm
2.480467000 GHz

0 dém

M1

-10 dBém

-20 dam

CF 2.48 GHz

10001 pts

-

ERE

Span 10.0 MHz
.
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Report No.: AiTDG-241224013WA1
FCC ID: 2AKM3-BUMPERCOMBO

8DPSKI/LCH

Spectrum

(=]

Ref Level 20.00 dBm Offset 2.76 d& & RBW
o AL 30de SWT
SGL Count 100/100

1.3 ps » VBW 10 MHz

3 MHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-0.42 dBm
2.402365210 GHz

0 dém

M1
X

-10 dBém

-20 dBm

-30 dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.402 GHz

10001 pts

-

L J L

Span 7.5 MHz
.

8DPSK/MCH

Spectrum

(=]

Ref Level 20.00 dBm Offset 2.80 d& & RBW
o AL 30de SWT 1.3 us = VBW 1
SGL Count 100/100

3 MHz
0 MHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0.45 dBm
2.440635540 GHz

M

0dem —=.

-10 dBém

-20 dBm

-30 dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts

-

L J L

Span 7.5 MHz
.
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Spectrum

&
v
Ref Level 20.00 dBm Offset 2.81 dB & RBW 3 MHz

o ALL 30de  SWT
SGL Count 100/100

@ 1Pk Max

1.3 g5 w» VBW 10 MHz Mode auto FFT

M1[1] -0.17 dBm
2.479523000 GHz
10 dBm

M1
0 dBm -

-10 dBém

8DPSK/HCH / e

-50 dém

-60 dBm

-70 dBm

CF 2.48 GHz
B
JL

10001 pts

Span 10.0 MHz
-

Page 14 of 61




(7 £ \\\
A‘T Report No.: AiTDG-241224013WA1
Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AKM3-BUMPERCOMBO

3 20dB Bandwidth

3.1 Test Result

Mode Channel. 20dB Bandwidth [MHz] Limit [MHz] Verdict

LCH 0.866 Not Specified Pass

GFSK MCH 0.885 Not Specified Pass
HCH 0.861 Not Specified Pass

LCH 1.431 Not Specified Pass

m/4DQPSK MCH 1.4 Not Specified Pass
HCH 1.394 Not Specified Pass

LCH 1.408 Not Specified Pass

8DPSK MCH 1.421 Not Specified Pass
HCH 1.403 Not Specified Pass

Page 15 of 61
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3.2 Test Graphs

Test Graphs

(Specum ) (=)

Spec
Ref Level 20.00 dBm Offset 2.76 dB & RBW 30 kHz

jo AL 30de SWT 63.2 ps » VBW 100 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -3.01 dBm|
2.401990400 GHz
10 dem M2[1] -22.92 dBm
I 2.401517000 GH
0 dem L z

-10 dBm \/"“/J"H/V\
Ay

-20 dBm H”'\/ 'v\/\"/ ‘\/\u“‘

-30 dBm o f\/\\"’

GFSK/LCH — ,fﬁ %

Sodm—4 \\ /J_N

[o#
-60 dém
-70 dBm
CF 2,402 GHZ 10001 pts Span 2.0 MHZ
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.4019904 GHz | ~3.01 dBm
M2/ 1 2.401517 GHz | -22,92 dBm
M2 1 2.402382 GHz -22.96 dBm

Sp
Ref Level 20.00 dBm Offset 2.80 dB & RBW 30 kHz

jo AL 30de SWT 632 ps » VBW 100 kHz Mode asuto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -3.32 dBm|
2.440987800 GHz
10 dem M2[1] -23,27 dBm
2.440522000 GH
0 dem '\/—\,\/\\/I' z
|
-10 dBém "m‘,\

-20 dBm - \\/\\'\} -
-30 dBm - ﬁ/\f ‘/\—\f\\,\
GFSK/MCH i [P

el
-60 dém
-70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
:Marker |
| _Type | Ref | Tre X-value | ¥-value | Function | Function Result |
w1 | 1 2.4409878 GHz | ~3.32 dBm

M2/ 1 2.440522 GHz | -23,27 dBm

M2 1 2.441407 GHz -23,25 dBm

{ I J G e
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Spectrum |n§?|
Ref Level 20.00 dBm Offset 2.81 dB & RBW 30 kHz
jo AL 30de SWT 632 s » VBW 100 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -3.50 dBm
2.479988200 GHz
10 dem m2[1] -23.53 dBm|
2.479517000 GH
0 dem \/—\,\p;‘ z
-10 dam \nwm‘,*’\\
20 dBm M2 ,\\\WM
-30 dBm Ny
GFSK/HCH 40 dem—— \
mvu \/(\,:-\/"”'
-60 dém
-70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
(Marker
| _Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
(I |1 2.4799882 GHz | ~3.50 dBm
Mz | 1 2.479517 GHz | -23.53 dBém
] 1 2.480379 GHz -23.54 dBm
Tr T
Spectrum |n§?|
Ref Level 20.00 dBm Offset 2.76 dB & RBW 30 kHz
jo AL 30de SWT 63.2 ps » VBW 100 kHz Mode suto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -4.47 dBm
2.401989200 GHz
10 dém M2[1] -24.44 dBm
0 dBm 2 2.401238000 GHz
-10 dém '\W»/‘ Pay
-20 dBm /j\/ o S
-30 dém Aw=y
T/ADQPSK/LCH \"\V
-50 dém
-60 dém
-70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
(Marker
| _Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
(I |1 2.4019892 GHz | ~4.47 dBm
Mz | 1 2.401238 GHz | -24.44 dBm
] 1 2.402669 GHz -24.51 dBm
Tr T
Page 17 of 61
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m/4DQPSK/MCH

Spectrum

(=]

Ref Level 20.00 dBm
o ALL 30 d&
SGL Count 100/100

Offset 2.0 dB & RBW
SWT

30 kHz
63.2 us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

M1[1] -3.84 dBm|

2.440991000 GHz

0 dém

M2[1] -23.76 dBm|

2.440270000 GHz

-10 dBém

-20 dBm

Pa
~V

\/\/J\/L\_v_,\,\

Ve

-30 dBg

™

N

jgﬂa-..

-50 dém

A

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pt

s

(Marker

| _Type | Ref | Tre | X-value | ¥-value |
M1 | 1

Span 2.0 MHz

Function | Function Result |l

2.440991 GHz |
2.44027 GHz |
2.441669 GHz

-3.84 dBm
-23.76 dBm
-23,80 dém

1
1

M2
M2

~r

ERE

Spectrum

(=]

Ref Level 20.00 dBm
o ALL 30 d&
SGL Count 100/100

Offset 2.1 dB &
SWT

RBW 30 kHz
63.2 us & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dém

M1[1] -4.55 dBm|

2.479988600 GHz

0 dém

M2[1] -24.53 dBm|
z 2.479267000 GHz

-10 dBém

ARV aveaey

-20 dBm /\)ly

m/4DQPSK/HCH

-30 dBg

-50 dém

e

-60 dBm

-70 dBm

CF 2.48 GHz

10001 pts

(Marker

X-value |

Span 2.0 MHz

v-value | Function | Function Result |l

| Type | Ref | Tre |
M1 | 1

M2
M2

1
1

2.4799886 GHz |
2.479267 GHz |
2.480661 GHz

-4.55 dBm
-24.53 dBm
-24,53 dém

~r

ERE

] (11—
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Spectrum |n§?|
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4 Carrier Frequency Separation

4.1 Test Result

Carrier Frequency L. .
Mode Channel. . Limit [MHz] Verdict
Separation [MHz]
GFSK MCH 1.004 0.59 Pass
m/4DQPSK MCH 0.99 0.933 Pass
8DPSK MCH 0.971 0.947 Pass
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4.2 Test Graphs

Test Graphs
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5 Hopping Channel Number

5.1 Test Result

Mode Channel. Number of Hopping Channel [N] Limit [N] Verdict

GFSK Hop 79 >=15 PASS
m/4DQPSK Hop 79 >=15 PASS

8DPSK Hop 79 >=15 PASS

Page 24 of

61




(7r W\
A‘T Report No.: AiTDG-241224013WA1
Dongguan Yaxu(AiT) Technology Limited FCC ID: 2AKM3-BUMPERCOMBO

5.2 Test Graphs

Test Graphs
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6 Dwell Time

6.1 Test Result

Burst Width Total
Mode Packet | Channel Dwell Time[ms] Limit [s] Verdict
[ms/hop/ch] Hops[hop*ch]
GFSK DH5 MCH 2.884 111 320.124 0.4 Pass
m/4DQPSK | 2DH5 MCH 2.889 102 294.678 0.4 Pass
8DPSK 3DH5 MCH 2.892 101 292.092 04 Pass
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6.2 Test Graphs

Test Graphs
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7 RF Conducted Spurious Emissions

7.1 Test Result

Mode Channel Max. Level [dBc] Limit Verdict
[dBc]

LCH -40.12 -20 Pass
GFSK MCH -40.07 -20 Pass
HCH -40.15 -20 Pass
LCH -38.86 -20 Pass
m/4DQPSK MCH -38.28 -20 Pass
HCH -38.52 -20 Pass
LCH -39.18 -20 Pass
8DPSK MCH -39 -20 Pass
HCH -39.33 -20 Pass
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7.2 Test Graphs
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GFSK_HCH_Graphs
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8 Band-edge for RF Conducted Emissions

8.1 Test Result

Carrier . L.
Channe Frequenc Max Spurious Limit .
Mode Frequency . Verdict
I y Hopping Level [dBc] [dBc]
[MHz]
Off -54.23 -20 Pass
LCH 2402
On -53.6 -20 Pass
GFSK
Off -45.23 -20 Pass
HCH 2480
On -46.39 -20 Pass
Off -54.05 -20 Pass
LCH 2402
On -51.19 -20 Pass
m/4DQPSK
Off -44.66 -20 Pass
HCH 2480
On -47.23 -20 Pass
Off -53.4 -20 Pass
LCH 2402
On -51.1 -20 Pass
8DPSK
Off -42.54 -20 Pass
HCH 2480
On -50.33 -20 Pass
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8.2 Test Graphs
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