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Appendix B

RF Test Data for BLE (Conducted Measurement)

Product Name: Rugged Handheld Computer

Test Model: EA520

Environmental Conditions

Temperature: 21.2°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Kay Hu
Supervised by: Li Huan
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B.1 6dB Bandwidth

Test Result

DTS BW
TestMode | Antenna | Channel MHzZ] FL[MHZ] FH[MHZ] Limiti{MHz] | Verdict
z
2402 0.680 2401.652 2402.332 20 PASS
BLE_1M Ant1 2440 0.672 2439.660 2440.332 20 PASS
2480 0.704 2479.644 2480.348 20.5 PASS

Test Graphs
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DTS BW
TestMode | Antenna | Channel MHzZ] FL[MHz] FH[MHZz] Limit(MHz] | Verdict
4
2402 1.172 2401.428 2402.600 >0 PASS
BLE_2M Ant1 2440 1.160 2439.416 2440.576 20.5 PASS
2480 1.388 2479.308 2480.696 20.5 PASS

Test Graphs
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B.2 Maximum conducted output power

Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -3.81 <30 PASS
BLE_1M Ant1 2440 -3.77 <30 PASS
2480 -3.88 <30 PASS

Test Graphs
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TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -3.41 <30 PASS

BLE_2M Ant1 2440 -3.40 <30 PASS
2480 -3.38 <30 PASS

Test Graphs
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Froquency
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B.3 Maximum power spectral density

Test Result
TestMode Antenna Channel Result{dBm/3-100kHZz] Limit[dBm/3kHz] | Verdict
2402 -20.17 <8 PASS
BLE_1M Ant1 2440 -20.17 <8 PASS
2480 -20.35 <8 PASS
Test Graphs
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TestMode Antenna Channel Result[dBm/3-100kHz] Limit[dBm/3kHz] | Verdict
2402 -22.53 <8 PASS

BLE_2M Ant1 2440 -22.62 <8 PASS
2480 -22.57 <8 PASS

Test Graphs

BLE_2M_Ant1_2402

= : T, Avg T R.MS . Kﬁﬂiw‘sﬂ& Frequency
: L] TFETH
enter Freq 2402000000 G,;':‘i Wida =o= Trig:Froe Run AvaiHeld: 1001100 P
IFGainlow  @Aten: 30 dB P ESEEL
. Mkr1 2.401 968 GH oo Turm
{%,,"““’ Ref 27.78 dBm -22.528 dB
CenterFreq
A 2402000000 GHz
T
StartFreq
:m 2401000000 GHz
StopFreq
. ¢ 2403000000 GHz
» ' L
i lﬁdd}Mw ﬁmw""“"’ﬂ-‘%\% CcFste
] oppente 1 ¥ p
bl A o, 200,000 kHz
i Seidlate Man,
422
- Freq Offset
OHz
£22
Center 2.402000 GHz Span 2.000 MHz
[PRes BW 3.0 kHz HVEW 10 kHz Sweep 210.9 ms (1001 pts|
= —

BLE_2M_Ant1_2440

[ B TE T
#hvg Type: RMS 0 Frequenzy
enter Freq 2.440000000 Gp':: Wida =+= Trig:Frae Run n.-ﬂmﬁﬁwm T
IFainlew  @Atten: 30 dB WP EPRRP
MEr1 2.439 968 sna s Tue
Ref Offset 783 4B
e Ref 27.83 dBm -22.617dBmll |
Center Freq
128 2440000000 GHz
783
StartFreq
2439000000 GHz
StopFreq
» '1 2441000000 GHz
x Y |
[ R S A R oY |
02 h_.,d-Jl*"'. I | ! M CF Step
b, 200,000 kHz
J.M =il lagto Man
02
- FreqOffset
OHz
£2
Center 2.440000 GHz Span 2.000 MHz
Res BW 3.0 kHz #VEW 10 kHz Sweep 210.9 ms (1001 MSJ

|=

sTATS

BLE_2M_Ant1_2480

12




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: HLEEA520BTNFL _ Report No.: LCS210907019AEC

Froquency

Hhvg Typs: RMS
Trig: Frae Run AglHold: 101100

e
Forinaw  SAttan: 30 B vl FFPRP
MKr1 2.479 966 GH Matto Tune
Reef Offset 778 08
e Ref 27.78 dBm -22.565dBmfl |
CenterFreq
28 T T 1 2480000000 GHz
T
StariFreq
n o 24TBO00000 GHZ
= StopFreq
i ¢ 2481000000 GHz
TP Y. P
22)= “__.J,Lw-"'Th | ‘MM'“W\_H CF Step!
0 e bl , 200000 kHz
= Ve, [Aute Man,
£2 .
B FreqOfset
OHz
822
Center 2.430000 GHz Span 2.000
Res BW 3.0 kHz #VEW 10 kHz Sweep 2109 ms (1001 pts
Ium ——

13



Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: HLEEA520BTNFL

Report No.: LCS210907019AEC

B.4 Band edge measurements

Test Result

TestMode | Antenna | ChName | Channel RefLevel[dBm] | Result{dBm] | Limit[dBm] | Verdict
Low 2402 -4.17 -50.14 <2417 PASS
BLE_1M Ant1
High 2480 -4.91 -49.38 <-24.91 PASS

Test Graphs
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TestMode | Antenna | ChName | Channel RefLevel[dBm] | Result{dBm] | Limit[dBm] | Verdict
Low 2402 -5.56 -38.83 <-25.56 PASS

BLE_2M Ant1
High 2480 -6.42 -33.82 <-26.42 PASS

Test Graphs

BLE_2M_Ant1_Low_2402

onier Frea 00000 ¢ Thig Typs: RMS Frequancy
ICenter Freq 2.352500000 Gg-:zo: s '._| —— m.fmﬁ?wm
IFGain:Low #htten: 30 dB
Ep—— MKr5 2.309 960 GHz||  AvtoTune
Eneumuau- Rel 20.00 dBm -38.825 dBm)
e CenterFreq
am 1 2 352600000 GHz
y
s | I}
i | I XY StartFreq
0 T T | !E‘ T|| 2300000000 GHz
00 :‘ ! et : ] ﬂ
200 . [' — v - -
80 I ! 1 e I . N Al i i StopFreq
2408000000 GHz
IStart 2.30000 GHz Stop 2.40500 GHz| CF Step
FRes BW 100 kHz #VEW 300 kHz Sweep 10.07 ms (1001 pis 10600000 MHz
0 T e Man
Freq Offset
OHz
L »

STATS

BLE_2M_Ant1_High_2480

AL F i 1L
>enter | 1000 C vy Typs: RMS Fraquency
[Center Freq 2.510000000 Gg-:';é: = '._l — T e
IFiGainiL gw @htten: 30 dB v
Ep— Mkrd 2524 56 GHZ||  AuteTune
i uﬂs:dlu Ref 20.00 dBm -33.816 dBm)
g Center Freq
om B 2510000000 GHz
o StartFreq
" 2470000000 GHz
5o
00 T
=i} | StopFreq
2850000000 GHz
[Start 247000 GHz Stop 2.55000 GHaz| CF Step
ERes BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pte 8000000 MHz
L fuRCTION FUNCTION WIDEN FUNCTION vaLLIC -~ M Man
FreqOffset
OHz

15




Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: HLEEA520BTNFL

Report No.: LCS210907019AEC

B.5 Conducted Spurious Emission

Test Result
FregRange RefLevel
TestMode | Antenna | Channel Result[dBm] | Limit[dBm] | Verdict
[MHZ] [dBm]
Reference -5.12 -5.12 --- PASS
2402 30~1000 -5.12 -61.6 <-25.12 PASS
1000~26500 -5.12 -47.52 <-25.12 PASS
Reference -4.30 -4.30 --- PASS
BLE_1M Ant1 2440 30~1000 -4.30 -61.94 <243 PASS
1000~26500 -4.30 -47.8 <243 PASS
Reference -4.69 -4.69 PASS
2480 30~1000 -4.69 -60.39 <-24.69 PASS
1000~26500 -4.69 -39.31 <-24.69 PASS
Test Graphs
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TestMode | Antenna | Channel FreqRange Refl.evel Result[dBm] | Limit[dBm] | Verdict
[MHZ] [dBm]
Reference -5.48 -5.48 PASS
2402 30~1000 -5.48 -43.51 <-25.48 PASS
1000~26500 -5.48 -47.08 <-25.48 PASS
Reference =717 =717 --- PASS
BLE_2M Ant1 2440 30~1000 -7.17 -43.41 <-27.17 PASS
1000~26500 -7.17 -47.1 <-27.17 PASS
Reference -4.77 -4.77 --- PASS
2480 30~1000 -4.77 -43.32 <-24.77 PASS
1000~26500 -4.77 -44.15 <-24.77 PASS
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Test Graphs

BLE_2M_Ant1_2402 0~Reference

gt Spectrum Analyrer - Swept SA

W
Frequency

enter Freq 2.412000000 Gp‘;i Weda ...J Trig: Fras Run AvaiHeld: 1001100 "
FoainLow  #Atten: 30 d WFFFRER
Ref Offset 776 0B WMkr1 2.401 973 GH oo Turm
{g;aulv Ref 27.78 dBm -5.484 dBi
CenterFreq
L2 T T 1 2402000000 GHz
T

StartFreq

1 1 2400800000 GHz

T T Wiy, | ey

2 L StopFreq

—y
n2 /"'/ - 1 1 CF Step
300,000 kHz
]’f |faite Man
£22 . 1 |
&3 LHI Freq Offset
I OHz
822
JCenter 2.402000 GHz Span 3.000 MHz
[fRes BW 100 kHz #VEW 300 kHz Sweep 1.000 ms (1001 pts
|u=a STATS

BLE_2M_Ant1_2402_30~1000

Fraquency

] hvg Typs: RMS
PG s es TrigeFras Run AvglHald: 18110
IFGainiow  #Adden: 20 dB

Mk 100,00 MH Pk Turm
Reef Offzet 7 T8 dB 43.505dBm|l |

10 dBidiv ~ Refl 17.78 dBm
[Log

CenterFreq
1 1 . - 515,000000 MHz

StartFreq
30,000000 MHz

2248 e StopFreq
1000000000 GHz|

1

47 - 1 1 CF Step
S7,000000 MHz

|faite Man

Freq Offset
OHz

tart 30.0 MHz Stap 1.0000 GHz
es BW 100 kHz HVEW 300 kHz Sweep 94.00 ms (30001

= —

BLE_2M_Ant1_2402_1000~26500

21



S

Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: HLEEA520BTNFL

Report No.: LCS210907019AEC

m [ p BN DT
Thvg T 5 Fﬂﬂulﬂe'f
enter Froq 13.750000000 E,.’gi,, ...,l Trig: Frae Run nqrmﬁ:.mm
IFGainlow  WAtten: 20 dB
T p— MKr224.750 20 GHZ]|  AutoTune
o geis Ref 17.78 dBm ~47.080 dBm)
r Center Freq
2 _:';.1 13760000000 GHz
StartFreq
2 1000000000 GHz
StopFreq
o 26500000000 GHz
[Start 1.00 GHz Stop 26.50 GHz CF Step
FRes BW 100 kHz #VEW 300 kHz Swieep 2438 & (30001 pts) | 2860000000 GH:z
MR MG ERC S0 X TURCTION FUNCTION WIDEN FUNCTION vaLLIC -~ m Man
1
3 FreqOffset
g OHz
6
T
]
]
10
1" "
‘ >
- sTanus

BLE_2M_Ant1_2440_0~Reference

LI F C m
Thvg T . 5 FFIﬂI.IlﬂG'f
enter Freq 2.440000000 Gp"‘i{i Wide ...,l Trig: Free Run nqrmﬁ;wm
IFGainilgw  SAtten: 30 dB e
Mkr1 2.440 159 GH R0 T
Reed Offset 743 dB
10 diidiv  Ref 27.83 dBm -1.167 dBi
Log
Center Freq
18 2440000000 GHz
TH
StartFreq
7 ! JI 2438800000 GHz
2% " ""1'; Pl il B e dTa
2 e = StopFreq
‘.rr‘lr"f‘m Wy \\_L\ 2441800000 GHz
J'FHJ )
o — s [NC
f/‘ b fjaute Man
a2f -
) FreqOffset
OHz
822
jCenter 2.440000 GH2 Span 3.000 MH2,
[Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 MSJ
—

|=

BLE_2M_Ant1_2440_30~1000

WL ; :
Ay Type: RMS Frequenzy
enter Freq 515.000000 "prm: Tai ...,l Trig:Frae Run nqrmﬁ:.mm
IFGainiLgw  SAtten: 20 dB P
MKr1 100.00 MH R0 T
Reed Offset 743 dB
o gaiiv_Ref 17.63 dBm -43.409 dB
Center Freq
T 515000000 MHz
i StartFreq
5 30.000000 MMz
. 17 StopFreq
i | 1000000000 GHz
1
a2 $ CFStep
7000000 MHz
| Man|
‘ FreqOffset
T OHz
tart 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94,00 ms (30001 pis)
Iu:s —

22




s Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: HLEEA520BTNFL __ Report No.: LCS210907019AEC

BLE_2M_Ant1_2440_1000~26500

L C SENE B 3 m
100 TAvg Type: RMS Frequenzy
enter Freq 13.75000000 E,.’gi,, ...,l Trig: Fres Run nqrmﬁ:.mm i
IFGinLw @htten: 20 dB L s
TR ute Tune
Ref Offgst 783 4B Mkr2 26.478 75 GH
I!neuﬂsrelu Ref 17.83 dBm ~47.104 dBm)
o ) Center Freq
27— 12750000000 GHz
= L I I ] EihlL = StartFreq
2 1.000000000 GHz
. { I e
5232 - - | 1 1 3 o
i StopFreq
2 F | | 26 500000000 GHz
i | |
[Start 1.00 GHz Stop 26.50 GHz CFStep
ERes BW 100 kHz #FVBW 300 kHz Sweep 24385 (30001 pte) [ 2550000000 GHz
MR MG ERC S0 X r fuRCTION FUNCTION WIDEN FUNCTION vaLLIC -~ m Man
1
3 FreqOffset
; OHz
3
T
2
9
10
1 “
< »
s —

BLE_2M_Ant1_ 2480 O~Reference

AL F 7 1
300000¢ TAvg Type: RMS Frequenzy
enter Freq 2.460000000 Gp',iﬁ Wids ...,l Trig: Frae Run nqrmm1wm
IFGainLew  @Atten: 30 d8 e EFEFE
MEr1 2.479 988 GHa Matto Tune
Ref Offset 7.78 4B
10 aBidiv  Ref 27.78 dBm AT67TdBmjl |
Log
| | Center Freq
128 2480000000 GHz
7 i T 1
StartFreq
- ] 1 4+ 2. 4TBS00000 GHz
f alt
3 A e [ A )
i L R StopFreq
: Jf,("‘"" '\\A_.‘_.\ 2481800000 GHz
12 A ! ! ! i\ CF Step
v LY 300,000 kHz
\/ |t Man
032 ! ! ! l.-
522 FreqOffset
OHz
82
JCenter 2 420000 GH2 Span 3.000 MHz
[Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 MSJ
|= p——

BLE_2M_Ant1_2480_30~1000

23



S

Shenzhen LCS Compliance Testing Laboratory Ltd.

FCCID: HLEEA520BTNFL

Report No.: LCS210907019AEC

L

; m
Ay Type: RMS Frequenzy
enter Freq 515.000000 MHZO: Tai ...,l Trig: Free Run nqrmﬁ:.mm
IFGainiLgw  SAtten: 20 dB P
MKr1 100,00 MH R0 T
Reed Oiffset 7.76 dB

Ilggamv Ref 17.78 dBm 43.322dB
| Center Freq
t 515000000 MHz
StartFreq
30.000000 MMz
= T StopFreq
1.000000000 GHz

1

2 L) CFStep
7000000 MHz
| [Aute Man
‘ FreqOffset
AN 0Hz

L b et B

tart 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 94,00 ms (30001 pis)
sTATLS

|=

BLE_2M_Ant1_2480_1000~26500

[ ; 7
100 TAvg Type: RMS Frequenzy
enter Freq 13.750000000 E,ﬂ?,,, ...,l Trig: Free Run nqrmﬁ:.mm T
Fsinlow  SAten: 20 et 2 FEEE.
T — Wkr2 1.063 05 GHz|| ~ AweTune
I!neuﬂsrelu Ref 17.78 dBm ~44.153 dBm)
it 1 Center Freq
anl—8 12750000000 GHz
- StartFreq
1000000000 GHz
S
StopFreq
I 26500000000 GHz
|
[Start 1.00 GHz Stop 26.50 GHz CF Step
ERes BW 100 kHz #VBW 300 kHz Sweep 2432 (30001 prs) | 2550000000 GHz
MR MG ERC S0 X fuRCTION FUNCTION WIDEN FUNCTION valLl - m ".n
1
3 FreqOffset
; OHz
6
T
2
2
10
1 .
< »
s AT

24




Shenzhen LCS Compliance Testing Laboratory Ltd. FCCID: HLEEA520BTNFL __ Report No.: LCS210907019AEC

B.6 Duty Cycle

Test Result
Test Mode Test Channel Ant Duty Cycle[%] Verdict
BLE_1M 2440 Antl 100 PASS
Test Graphs
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Test Graphs
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B.7 Emissions in Restricted Bands

Test Result
Freq. Result Limit Result Limit )
TestMode | Antenna | ChName | Channel Detector Verdict
[MHZ] [dBm] [dBm] | [dBuV/m] | [dBuV/m]
AV 2310.000 -49.03 | =-41.20 46.17 <54 PASS
AV 2388.305 -48.47 | <-41.20 46.73 <54 PASS
AV 2390.000 -48.62 | <-41.20 46.58 <54 PASS
Low 2402
Peak 2310.000 -41.78 | £-21.20 53.42 <74 PASS
Peak 2358.275 -38.24 | =-21.20 56.96 <74 PASS
Peak 2390.000 -41.62 | <-21.20 53.58 <74 PASS
BLE_1M Ant1
AV 2483.500 -48.05 | <-41.20 47.15 <54 PASS
AV 2493.200 -47.89 | <-41.20 47.31 <54 PASS
AV 2500.000 -47.93 | <-41.20 47.27 <54 PASS
High 2480
Peak 2483.500 -40.67 | <-21.20 54.53 <74 PASS
Peak 2488.320 -38.13 | =-21.20 57.07 <74 PASS
Peak 2500.000 -40.46 | <-21.20 54.74 <74 PASS
Note:

1.
2.

The Antenna Gain is compensated in the graph.

27

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.

The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The
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Test Graphs
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Freq. Result Limit Result Limit )
TestMode | Antenna | ChName | Channel | Detector Verdict
[MHZz] [dBm] [dBm] [dBuV/m] | [dBuV/m]
AV 2310.000 -49 <-41.20 46.20 <54 PASS
AV 2387.570 -48.35 <-41.20 46.85 <54 PASS
AV 2390.000 -48.44 <-41.20 46.76 <54 PASS
Low 2402
Peak 2310.000 -42.15 <-21.20 53.05 <74 PASS
Peak 2362.265 -39.17 <-21.20 56.03 <74 PASS
Peak 2390.000 -41.6 <-21.20 53.60 <74 PASS
BLE_2M Ant1
AV 2483.500 -47.36 <-41.20 47.84 <54 PASS
AV 2483.520 -47.36 <-41.20 47.84 <54 PASS
AV 2500.000 -48.09 <-41.20 47 11 <54 PASS
High 2480
Peak 2483.500 -39.96 <-21.20 55.24 <74 PASS
Peak 2485.680 -38.97 <-21.20 56.23 <74 PASS
Peak 2500.000 -41.83 <-21.20 53.37 <74 PASS
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Note:
3. The Antenna Gain is compensated in the graph.
4. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs
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