MRT Technology (Taiwan) Co., Ltd Report No.: 1912TW3701-T1

Phone: +886-3-3288388 Report Version: 1.0
‘ Fax: +886-3-3288918 Issue Date: 2020-06-09

Web:  www.mrt-cert.com

NCC
M F SR T PR RERES

A& LH
35

R H

#
i
- EoF
RIFF
>3 R
RIS %
By p
RIzE P B

B AREF

23

#L B

: Beaglebone unit

: U3B11A

: Keysight
KEYSIGHT

TECHNOLOGIES

: Keysight Technologies Malaysia Sdn Bhd

: Bayan Lepas Free Industrial Zone Phase 3, 11900,Bayan
Leapas, Penang Malaysia
: LP0O002 (107 & %x)

: ANSI C63.10-2013

=

: 2019/12/23

: 2020/3/12~2020/3/20

g iy,
iy e
nxe) ook A
] P 7
4 'C’v n‘ p /{, /////-\—%\\\}\ Testing Laboratory
(s ) A 3261
F] =
A3 S

AP LE THF R TLRIIBSL T
APIEL AT AT AT AR Y

Page Number: 1 of 47


www.mrt-cert.com

Report No.: 1912TW3701-T1

33T % 4

F 2

A

fa 3

#HFpY

1912TW3701-T1

1.0

Original Report

2020-06-09

Page Number: 2 of 47




Report No.: 1912TW3701-T1

CONTENTS
Description Page
Lo = ST 3R et RS Rt 5
2. B FF I et sttt e e e e A AR A e AR et E et R e At a et et enas 6
2.1 B ETFH b 6
2.2 B A ot 7
2.3 TBIEE IS oAbttt 7
2.4 FBIEBEBR B oot R SRR AR A ARttt 8
2D BIEE B A oAbt 9
2.6 FE TEAR B oottt et 9
3. GBIZEIE B P 0 et et e a s a e bbb e R AR R bR AR et R e R e R e R s e R AR e et R R e R e R e R st s eReReRe e en et ne 10
A, BB 3 FE TR coeeerereeerceessesesest s sse st s et s se s s e e e s et s et s ae s s et s et s e e e e et et s et s ae R e et s et s ae Rt s et e et s et eae it et e aen 11
5. BB B ittt st A e AR AR AR AR AR AR e Attt et st e et enas 12
LR A B . 2 OO 13
BLLL BIBI™ 72 oottt 13
B.1.2 FRATR oottt 13
B L3 R TR B oo 13
D14 B R B BIIEIE B e ettt bttt ettt et st an ettt 14
5.2%@@@%.7:“,:42{« ................................................................................................................................................ 16
B.2.1 BRI 72 oot bbbt 16
5.2.2 BRI B R et a ettt AR AR AR AR AR bt s et AR Rt ses et ennt ettt e 16
5.2.3 JBIERTEHEI coooovvveee 16
524 % & 1% $‘rﬁ] L s - - T OO 17
B.3 T S B oot a ettt 19
ST T AL £ TP P TTSTSR 19
B.3.2 R AU 3% oottt bbb sttt 19
B4 3 PEZE SR oottt ettt 20
B4 L BRI ™ 72 oottt bbb 20
TN 1 I - TP TTSTSR 20
5.4.3 JBIERIEHEI cooooovvveee 20
DA A 7 R B B3R T oottt b bbbttt bbbttt eb e bt a e e e s bt bebetetets 21
D5 FE B R E 55 B oottt ettt e st e At et s et s e At es e e bbb s b et e s st et s et et eeaet et enaetesnaetesnaetans 23
BL5. L BIBI D 72 oo ettt 23
B.5.2 FRHIR Bttt ettt ettt b ettt e s etk e s e b b e st b beRe st ese b ebese st bese s etene s 23
5.5.3 JBIZEIE LI coorvrvvvvvvveeeeesssse s 24
D 5.4 B 5 B 38 TR B3 B oottt ettt ettt ettt n et 26

Page Number: 3 of 47



Report No.: 1912TW3701-T1

5.6 HE A A oAbttt ettt 38
B.B.L B IBI ™ 72 oot ettt ettt 38
B.B.2 FRHIR Bttt b et b et bt se b b et bt e re bt ese st eae b ebese et et eae s ebene s 38
5.6.3 TBIEEIEHE I coovvvveeroeeen 39
5.6.4 EF IR BIZEE T oottt 40
D7 & B B B et e s et 44
B.7. 1 B IBI D 32 oot et 44
B.7.2 FLFTR Bttt bRt Rt e Ak A bk R R e At e e e et etk e s Re ettt sttt tetenan 44
5.7.3 RIFEIE HE I coooorerveeeveeeeeesss 44
B.7.4 & B BE B RIEER T oot 45
B.8. 75 FHEHE B B coovoooeeeeeeeeeee e ettt e et s et s et ee s eee e ee e ees e 46
BLB.L BIBI™ 72 oottt 46
B.B.2 FLFI R Bttt ettt R et e A bR Rk R R e Rttt e e s b bt e R e R Rttt s st et etetetn 46
5.8.3 TBIFETE HE I cooorveveeeeeeeeeessss 46
5.8.4 3 A B B 3B R B oottt ettt e et n et anens 47

Page Number: 4 of 47



Report No.: 1912TW3701-T1

G o Keysight Technologies Malaysia Sdn Bhd
g~ Bayan Lepas Free Industrial Zone Phase 3, 11900,Bayan
"R Leapas, Penang Malaysia
Wi @ Keysight Technologies Malaysia Sdn Bhd
Bayan Lepas Free Industrial Zone Phase 3, 11900,Bayan
Wit P ¥ yan tep _ Y
Leapas, Penang Malaysia
LS SAE RRIPHT LR
RERTP B 33377 S AFFT & L R4 E - R 38 5L
1. MRT facility is a FCC registered (Reg. No. 291082) test facility
with the site description report on file and is designated by the
FCC as an Accredited Test Firm.
2. MRT facility is an IC registered (MRT Reg. No. 21723) test
REFIFTHR laboratory with the site description on file at Industry Canada.
3. MRT Lab is accredited to ISO 17025 by the Taiwan Accreditation
Foundation (TAF Cert. No. 3261) in EMC, Telecommunications
and Radio testing for FCC (Designation Number: TW3261),
Industry Taiwan, EU and TELEC Rules.
FHRIRFRRFE ® R (°C):20-35 [/ &R (%RH):30-65
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A& LI Beaglebone unit
2 578 U3811A
B Keysight
B oot
2.4G: 802.11b/g/n-20/n-40
S Bluetooth Dual Mode: V4.2 LE
i 5 = 2402~2480MHz
FI4% Bluetooth: V4.2 LE
R A GFSK
FRP TR DC 5V (By USB)
Bt ﬁ.’]:". ¥ 10.665dBm
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2.2 A&ERE

Type of modulation GFSK

Data Rate 1Mbps(GFSK)

V4.2 LE

Channel Frequency Channel Frequency Channel Frequency

00 2402 MHz 01 2404 MHz 02 2406 MHz
03 2408 MHz 04 2410 MHz 05 2412 MHz
06 2414 MHz 07 2416 MHz 08 2418 MHz
09 2420 MHz 10 2422 MHz 11 2424 MHz
12 2426 MHz 13 2428 MHz 14 2430 MHz
15 2432 MHz 16 2434 MHz 17 2436 MHz
18 2438 MHz 19 2440 MHz 20 2442 MHz
21 2444 MHz 22 2446 MHz 23 2448 MHz
24 2450 MHz 25 2452 MHz 26 2454 MHz
27 2456 MHz 28 2458 MHz 29 2460 MHz
30 2462 MHz 31 2464 MHz 32 2466 MHz
33 2468 MHz 34 2470 MHz 35 2472 MHz
36 2474 MHz 37 2476 MHz 38 2478 MHz
39 2480 MHz N/A N/A N/A N/A

2.3 RIFFHES

Test Mode Mode 1: % &+ %- 1Mbps(LE)

Mode 2: i 4c#%- 1Mbps(LE)
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2.4 PliEpe R

iRl RlER B

{A)

(B)

Signal Cable Type

Signal Cable Description

USB Cable

Shielded, 1.0m

USB Mouse Cable

Shielded, 1.6m
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2.5 RE% #
R R RIRPE o B JETe f REPE L R ¢ fidoT

No. LAy - R 1% A5 B 5L e 72 ERaE
Non-shielded,
1 Notebook PC Lenovo T450 PCOBH4FR N/A 0.8
.8m

2 USB Mouse Lenovo M-U0025-O | HS427HA10UV N/A N/A
2.6 ¥k it 5

1. |Turn on the power of all equipment.

2. |Execute “root@beaglebone” program

3. |Configure the test channel and the data rate.

4. |Start test.
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3. RIFKRAP M

%R @ E — SR2
RE LA EY )5 A S Jen | i g ookp
Two-Line V-Network R&S ENV216 MRTTWAO00019 1 year 2021/3/26
Two-Line V-Network R&S ENV216 MRTTWAO00020 1 year 2021/4/24
EMI Test Receiver R&S ESR3 MRTTWAO00045 1 year 2020/5/29
554+ — AC1
RE LA it 215 M A S Wer &' | DG okp
Broadband TRILOG
SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2020/9/4
Antenna
Broadband Horn
SCHWARZBECK BBHA 9120D MRTTWAO00003 1 year 2021/4/24
antenna
Broadband
SCHWARZBECK BBV 9718 MRTTWAO00005 1 year 2021/4/24
Preamplifier
Signal Analyzer R&S FSV40 MRTTWAO00007 1 year 2021/3/24
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2021/3/25
BEERKA —SR2
RE A Wik p 25 M A s REET | R ocp
EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2020/10/2
EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO00074 1 year 2020/7/11
X-Series USB Peak
and Average Power KEYSIGHT U2021XA MRTTWAO00015 1 year 2021/3/26
Sensor
EMI ipl3# gt
Rl - A Wi B A
e3 Audix 9.160520a
EMI Quietek V3
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4. LR FETR

%R B EEp-T R (Conducted Emission- Power Line)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):

0.15MHz~30MHz: + 2.53dB
i &+ 3¢ £ 7| (Radiated Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):

9kHz~30MHz: + 3.92dB

30MHz~1GHz: + 4.25dB

1GHz~18GHz: + 4.40dB

18GHz~40GHz: + 4.45dB
#p %224 & ¢ (Frequency Error)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +78.4Hz
B % 5 &P (Conducted Power)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): £ 0.84dB
B %=+ 3 ¥ p (Conducted Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): £ 2.65 dB
ik * 47 5 (Occupied Bandwidth)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.3%
B R/ RR (Temp./ Humidity )

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.82°C/ +3%
2 n %k (DC Voltage)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.3%
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A&t Beaglebone unit
A5 U3811A
2R & BRlE P L] BlEEE | R
2.3 TRBE MR TR 2.3 & “we %51% &
3.10.1.2 B %ﬁi%] Ares < 30.00dBm s $ 52 % &
3.10.1.3 % sz & R 3 ST T s S 3.10.1.3 & s %53 % &
3.10.1.5 F b a < 20dBc(Peak) S % 5.4 % &
2.8 1594 T 5 A 3 SO T s PR 2.8 & & %553 &
o < 74dBuV/m(Peak) . .
2.7 e R g § 5.6 % &
< 54dBuV/m(Average)

3.10.1.6(2)(A) R > 500KHz s $57%4
3.10.1.6(2)(B) FAEE R R < 8dBm e %58 % &

Ex

B AR B AP A R

E3 3 RBIEFRETADE o

il
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5.1 ¢ kb3 p)E

5.1.1 £ %

iRl 4 B 0 TMT2m0.8m 2 A E A 6 AL E h R 400m (FE AR SRR L) BERE LT
@@@iiﬁmﬁ$V$¢Bm’kﬁ@%%ﬁ#iU$m&h¢’m%?ﬁmﬁ%%Q””i“
S 2N FAFPRE T RAY Sk T4 400m o T AT F LR ET o L F FR4 2 L a(Line) 2 oM
(neutral) & - = £ ] -

TRk B 2 R E P RY 0.15MHZz —30MHz » £ j#l < 3§ & % % % 2 % i (Quasi-Peak Value)s =
$218 (Average Value) o 3% £ {e s 2 f2474F 5 5 9kHz

oL S RmEE 0 TARETRERRER PR R LR > Tt e Y - BRI E 2R

5.1.2 4| & £

uﬁ?é?%fMﬁﬂwﬂwﬂ s BB TR A4S 150kHZ 2 30MHz 2. 5447 T R (T RS
F - TORAHER )l A E30T L0022 UE o Bl E PR SES0MT fI(UH) 2 50%c# (Q)2 T R
Sre i e B (LISN) o 45 5 & e s MM E S H o

Frequency #7 5 # ] @ 34 i# (dBuV)
MHz bl SR T T iaE
0.15-0.50 66-56:) 56-46:)
0.50-5.0 56 46
5.0-30 60 50

F"‘ Kli‘ht Ji‘il’gtwl)é“

5.1.3 RIFFHEW

Non-conductive table
Adapter A
ensio
I ground =]
\Z \ T
J 08Bm L i

/’f
/
0.4m \ i
j //

s s s o S e
0.4 m to vertical ground Bonded to horizontal
reference plane ground plane

Vertical ground reference plane

Page Number: 13 of 47



Report No.: 1912TW3701-T1

514 THGEREES

EUT Beaglebone unit Date of Test 2020-03-12
Factor CE_ENV216-L1 (Filter ON) Temp. / Humidity 24.5°C /60%
Polarity Line1 Site / Test Engineer SR2 / Peter

Test Mode BLE_TX 1Mbps CH 19 Test Voltage by Notebook PC
a0 Lewvel {(dBuZW)
70
&0 NCC LF’DDDE_CIIE_DJ5F.IH1-3[JP.'1H1_I::|P
=0 NCC LPDDDE_CIE_D.1 SMHz-30MHZ__AV
40
30 .
20 b
10 3
0.15 0.5 1 Frequeﬁ-:y (naEz) 10 20 30
s Frequency Reading C.F Measurement Margin Limit Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) (dBuV/m) | (QP/PK/AV)

1 0.195 17.16 9.60 26.76 -37.06 63.82 QP

2 0.195 5.81 9.60 15.41 -38.41 53.82 Average

3 |* 0.330 22.79 9.61 32.40 -27.05 59.45 QP

4 |* 0.330 20.04 9.61 29.65 -19.80 49.45 Average

5 0.690 16.47 9.62 26.09 -29.91 56.00 QP

6 0.690 13.48 9.62 23.10 -22.90 46.00 Average

7 1.657 14.72 9.68 24.40 -31.60 56.00 QP

8 1.657 8.01 9.68 17.69 -28.31 46.00 Average

9 4.884 3.23 9.74 12.97 -43.03 56.00 QP

10 4.884 -0.22 9.74 9.52 -36.48 46.00 Average

11 17.046 19.12 9.96 29.08 -30.92 60.00 QP

12 17.046 13.97 9.96 23.93 -26.07 50.00 Average
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).
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EUT Beaglebone unit Date of Test 2020-03-12
Factor CE_ENV216-N (Filter ON) Temp. / Humidity 24.5°C /60%
Polarity Neutral Site / Test Engineer SR2 / Peter

Test Mode BLE_TX 1Mbps CH 19 Test Voltage by Notebook PC

Lewel (dBuavw)

20
70
50 NCC I_F’DDDE_CIIE_DJ5F.IH1—3[JF.'1H1_I';‘|P
S0 NCC LPO002 CE_0.15MHz-30MHzZ__AV
40 | )
30 3 . i ]
2o0( 4
10
0.15 0.5 1 Frequeﬁcyl:MHz} 10 20 30
i Frequency Reading C.F Measurement Margin Limit Remark
(MHz) (dBuVv) (dB) (dBuV/m) (dB) (dBuV/m) | (QP/PK/AV)
1 0.150 22.63 9.62 32.25 -33.75 66.00 QP
2 0.150 5.07 9.62 14.69 -41.31 56.00 Average
3 0.361 20.43 9.61 30.04 -28.66 58.69 QP
4 0.361 17.79 9.61 27.40 -21.29 48.69 Average
5 |* 1.815 22.71 9.68 32.39 -23.61 56.00 QP
6 |* 1.815 15.13 9.68 24.81 -21.19 46.00 Average
7 3.192 16.42 9.70 26.12 -29.88 56.00 QP
8 3.192 9.43 9.70 19.13 -26.87 46.00 Average
9 11.660 16.90 9.92 26.81 -33.19 60.00 QP
10 11.660 14.93 9.92 24.84 -25.16 50.00 Average
11 18.675 17.44 10.03 27.47 -32.53 60.00 QP
12 18.675 11.78 10.03 21.81 -28.19 50.00 Average
Note:

1. " *", means this data is the worst emission level.

2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).

3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).
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52 % & Li!?}ﬁ]

521 &p3 ik

BRI L R SRR B L R0 T R DA R 5 0 R O A R T R4
6dB3F &g TR ESEL o ,ﬁ%l‘é * P RBIE N TR R Y B @,%@?]4';4 Fivipg
;\: o

5.2.2 "4 & &

e (732 2400-2483.5 MHz 2 BHiF 2 #ic (=33 % 3 54 B 11 £ 5725-5850 MHz2_ g4 5 S+ E H 0 TW(5 )12
T F B AT A BRI EL R ¢ A SO T R 2 $3.10.1.6(1)(A)(a) &, 2 11 i
50.125 W(3 )L o

FHOrLR VBB (FpE > B H F AR A2 2o B FAQE6dBI > ik TAT B2 dBEcE £ 'F 1
A1 o do® 0 B RGBT BR G (TR BB A T A2

(1) 5:2400-2483.5:¢ 4 (MHz) % » 3 5 5t % 812 3 % 124 & 4 H6dBI » o>+ 5 4iH3dB*% i< 1dB2
B3 tﬁ_@?l drzd oo

(2) # (£3:5725-5850¢ #(MHz)% » £ 5 5F % 812 & & 114 5 4B6dBI > 7 F " i< o

5.2.3 R W

E UT Attenuator
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5.2.4 4 i& 1 Y I R %

iRl LA Beaglebone unit R P E 2020/5/12
iRl A5 U3811A BRI RE 23°C / 55%
BRSO PR AREF SR2 / Peter
Test Mode Channel Frequency Peak Power Limit
No. (MHz) (dBm) (dBm)
LE(1Mbps) 00 2402 9.982 <30
LE(1Mbps) 19 2440 10.540 <30
LE(1Mbps) 39 2480 10.665 <30

o0 L ERIE S 7 A4 4~ (Cable Loss=1dB) -
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CH19 (2440MHz) LE(1Mbps)

Agilenk Spartm Analyrer - S Sk
& ¥ I ST
Mg Type: Log-Pur
Awgleld> 1000100

T
Center Fre.

Ref Offset 11 d8 Mkri
Ref 21.00 dBm

met 11 o8
Ref 21.00 dBm

Center 2402000 GHz
#Res BW 3.0 MHz #UBIW 8.0 MHz

Center 2440000 GHz A
#Res BW 3.0 MHz #VBW E.0 MHz Sweep 1.000 ms (1001 pis)

Agflemt Spartrim Anslyrer - St
s - e — —
Center Fraq 2.480000000 GHz #Avg Type: Log-For

AglHeld= 1001100

R 11 o8
Ref 21.00 dBm

Cenl MO0 GHz Span 10.00 MHz
#Res BW 3.0 MHz #UBIW 8.0 MHz Sweep 1.000 ms (1001 pts)
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53 Mz & &

53.1 "4 & £

R FL A BRL [ ¢ M AP IR 2 5310145 R T AR AT B LT ERL
2] e

Mo FAHE R B F AR O TR Y 2 M i 2T L HIN S b2 48 4 (unique
coupling) = ;% :d k4548 - ﬁli%i‘??{?l i r X ﬂ:}ﬁb&m BTz Ao w2 FRFARF gl
ZAMAT Bl LT HZEE T AL ?@#&Eﬁ » 4o : BNC ~ F type ~ N type ~ M type -
UG type ~RCA~SMA~SMB... 5% 2 # ¢4 2371 ¥ & MR E £ -

532 = &k
p 32 % s % Chip Antenna Type » (1 % = #L342)

Antenna List

No. Manufacturer Part No. Peak Gain
1 INPAQ TECHNOLOGY CO., LTD. ACA-5036-A2-CC-S 3dBi
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5.4 F *hg &1
5.4.1 €l i

FRlp L R SR F 2 R RA I H AT RRE B

(1) A5 4 §5 0 L M RE A P gl S o8 0 2 0 RGPl A 4 2 SOOI 5 D)% 10 =gk ey
FoRME S LY FEABENSE 2T SR

(2) 24748 % 5 100 kKHz » ARLAE B 7 /| > 2454 & o

(3) #rta R 5 ;’1 B0 He ki L o UBLRL L B+ % (Max Hold) -

(4) BARfeR T E PR ez L T o TR r 2 B A4y T2 U E o

542 "F|& F

@w@%%@+7ﬁ 100 + 4 (KHZ)M - 5 5B T4 2 b S ARROT I " 14 2 RY ¢ A3

S % s k2 100 F A (KHZ)P) cnsfig o & 0 Fop @ 3440 T

(1) 9172 5 02 18 SPAT AR JLITRP i 2 = L8 BG5S SRR 0 2R R 2008 T
% *OSHE AR s R o

(2) B 7 S g Rk 2 o RS RS SN 2 AR 30dB -
(3) 35 B P AR AR IE S i & S F AP T PR S 28 FL R

5.4.3 RIFH¥HW

Spectrum Analyzer

& = s Attenuator EUT
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5.4.4 % *h{F SRR %

CHO00 (2402MHz) LE(1Mbps)

CHO00 (2402MHz) LE(1Mbps)

it S Analyer - Swrpk 5

¥ - Bl

Trig: Free Run

StartFreq
2330000000 GHz

.. -
Stop Freq

HBIV 300 kHz

ZBwoammn g

7]

3

T

it S Analyer - Swrpk 5

- . T i
Mg Type: Log-Pur
Awgleld> 1000100

¥
Start Freq 30.000000 MHz

Trig: Free Run
et 11 o8

Ref
Ref 21.00 dBm

515000000 MHz

StartFreg
20000000 MHz

. o
Stop Freq

Stop 1.0
2.133 ms (32001 pts)

Mg Type: Log-Pur
Awgleld> 1000100

Stop
Sweep 21.33 ms (32001 pts)

ST
Mg Type: Log-Pur

000000000 GHz
g Awgleld> 1000100

PRO: Cand L
1L e

Mkri 23

Stop
Sweep 21.33 ms (32001 pts)

Bl

Trig: Free Run

StartFreq
2330000000 GHz

Slop
Sweep 1053 ms |

it S Analyer - Swrpk 5

B . R £4.ATF ST
Mg Type: Log-Pur
Awgleld> 1000100

¥
Start Freq 30.000000 MHz

¥ Trig: Free Run

Ref Offset 1 Mkr1 813,37 MHz
Ref 21.00 dBm

#WBW 3.0 MHz
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CH19 (2440MHz) LE(1Mbps)

R £4.ATF ST
Mg Type: Log-Pur

Trig: Free Run Awgleld> 1000100

Watten: 20 B8
[ LGEE
Ref 21.00 dBm .

StartFreq
1000000000 GHz

Sto) 00 GHz
Sweep 21.33 ms (32001 pts)

#WBW 3.0 MHz

S| B AT oI
Avg Type: Log-Pur
P farl T 1T Free Run AglHeld= 1001100

(it e " Mittwn: 20 48

Bl

Trig: Free Run

Ret A1 o8
Ref 21.00 dEBm

StartFreq
2330000000 GHz

239000 GHz
#BW 300 kHz

b

ZBwoammn g

ik S Analyar - gt S
B . R £4.ATF ST
Mg Type: Log-Pur

s ¥
Start Freq 30.000000 MHz
AglHeld= 1001100

¥ Trig: Free Run
Hatzwn: 20 48

Ref Offset 11 o8
Ref 21.00 dBm

0000 GHz
Sweep 2.133 ms (32001 pis]

3 i
Mg Type: Log-Pur
Awgleld> 1000100

GHz
es BW 1.0 MHz

Stop
Sweep 21.33 ms (32001 pts)

#WBW 3.0 MHz

I E1I,
Mg Type: Log-Pur

000000000 GHz
g Awgleld> 1000100

PRO: Cand L
1L e

18000000000 GHZ

StartFreg
13000000000 GHz

Stop
Sweep 21.33 ms (32001 pts)

#WBW 3.0 MHz
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55 BHTHFREA

551 &3 %

FREAEMLG (FRAUBASENE L ) ZRPFRYINTRFE > B O ETPRERE 2
AP FRT R LD TR KPR DA PREFEEEATRA A LT R 2PORS o X
BB ERE 2 TIRAER RS Lo P XPIRF D TR L3 gL el Ll Le i
IRFEE o TR AKEF DM TIRAT L AR o kg 7 360 B a0 Tk ME VR
FROMEEE > 3 A7 12 4 0 By NERFRPZ A AHHTHIRAE » BRI R
KT 2 EE RIS e L RP- oo (BRI AR P 34 139 ANSI C63.10-2013 s~ 4 » FFipld 2l £ @
oo 1G T R F R 5 80em/1G 1 F Hek B & 5 150cm)

(1) = - 4 F -] > & £+ 1000 MHz 2 385, % * CISPR #4 @4 B

(2) =— #FF %3 1000 MHz 2 38 > & * T3 %4 Bipl ¥ (RBW:1MHz, VBW:10Hz) » % L2 2 %
S G FaeE (7 1000 MHz 02T ) - S iRBUBLER O 4 e ik § (RBW:1MHZ,VBW:3MHz) 1
Pl > R LR B SUE o B B SUGE G S BT E S 20dB -
B FAEFNAFTRNZEE  ZHEZ BL Adhen? RIELRIE T etk L adkE -

55.2 "H|& £

HEHBEPEARETLA2ZVE > P HARE2 B3 EANLRFHBER o LAFRE R MR
Btz e s & o

4 & (MHz) 2 35 & (UV/m) Pl BE(m)
0.009 - 0.490( 5 ) 2,400/f(KHz) 300
0.490 (% 5)—1.705 (%) 24,000/f(KHz) 30
1.705(% $)—30 (% %) 30 30
30(3)-88(%) 100 3
88 (7 3)-216 (3 ) 150 3
216 (% 5)-960 (%) 200 3
960 (7 3 )14+ 500 3

P AR T2 RHFBAR M S A 9-90kHz + #(kHz) ~ 110-490 + #%(kHz)2 2 1000 - #(MHz) 2 + 2.
oo HERIUTIOEKRATLARE > T FR LA FIOETWHITRE S 514 F 2L R BB
24 5t > 2 CISPR 4% ig (quasi-peak) it FiplE 5 2b02 1+ & #7dp ¥2 E4LR| £ PFR 1 & 1o
F ORI T BRI B 5.5 W2 A B St BT R FUR £  SHE BL ¥
512 &2 H -

Q)

-L,»t‘

»L
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5.5.3 Rl #-W

Under 30MHz Test Setup

EUT

€,
T C 1
08m L, Im —
(Turntable)

Test Receiver [ _]i'. ']

Under 1GHz Test Setup

1~4m

Antenna

i (Antenna Tower)

'7

—

0.8Tm e— 3m M A
(Turntable) -

Test Receiver [! -I_; '

L ]
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Report No.: 1912TW3701-T1

1GHz ~ 18GHz Test Setup:

T~4m (Antenna Tower)
l Antenna
i.5m l
I 3m ——

(Turntable) a

,"-, Pre-Amplifier

Spectrum Analyzer -5 o
; | =r e ewe o ——
18GHz ~25GHz Test Setup:

i] (Antenna Tower)

Antenna

~

oo A—
Pre-Ampifier i B

Spectrum Analyzer

b= 9

(Turntable)
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Report No.: 1912TW3701-T1

554 BHTHFRARPES

EUT Beaglebone unit Date of Test 2020-03-20
Factor VULB 9162 Temp. / Humidity 24°C /166%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz
Test Mode BLE TX 1Mbps CH 19 Test Voltage by Notebook PC
60 Level (dBulim}
MCC LP0002_30MHz-AGHz_ QP
50 [
|
I —
40 . 4 TE
2
30 1
20
10
D S— S—
30 50 100 200 500 1000
Frequency (MHz)
. Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |[(QP/PK/AV)
1 52.310 8.45 21.29 29.75 -10.25 | 40.00 150 400 QP
2 160.950 16.09 16.14 32.23 -11.27 | 43.50 230 60 QP
3 207.510 18.68 18.68 37.36 -6.14 43.50 350 80 QP
4 308.390 16.24 21.74 37.98 -8.02 46.00 400 100 QP
5 [* 768.170 10.17 29.99 40.16 -5.84 46.00 100 45 QP
6 816.670 7.87 30.63 38.50 -7.50 46.00 160 55 QP
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT Beaglebone unit Date of Test 2020-03-20
Factor VULB 9162 Temp. / Humidity 24°C /66%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CH 19 Test Voltage by Notebook PC

60 Level (dBuWim)

HCC LPOO0O2_30MHz-1GHzZ__ QP
50
[
40 .
]
a 4

30 1 2

20

10

D S— S—
30 50 100 200 500 1000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o]
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 52.310 7.56 21.29 28.85 -11.15 | 40.00 100 80 QP
2 207.510 10.50 18.68 29.17 -14.33 | 43.50 360 40 QP
3 427.700 9.31 24.56 33.87 -12.13 | 46.00 240 115 QP
4 541.190 9.46 26.47 35.93 -10.07 | 46.00 400 90 QP
5 |* 768.170 7.25 29.99 37.24 -8.76 46.00 150 225 QP
6 816.670 6.25 30.63 36.88 -9.12 46.00 175 40 QP
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.

EUT Beaglebone unit Date of Test 2020-03-20
Factor VULB 9162 Temp. / Humidity 24°C /66%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_RX 1Mbps CH 19 Test Voltage by Notebook PC
60 Level (dBuWim)
HCC LPOO0O2_30MHz-1GHzZ__ QP
50 [
|
[
40 3 4 2
2
30 1
20
10
D S— S—
30 50 100 200 500 1000
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o]
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 52.310 8.13 21.29 29.43 -10.57 | 40.00 155 40 QP
2 159.010 15.06 16.09 31.15 -12.35 | 43.50 400 320 QP
3 |*| 207.510 18.94 18.68 37.62 -5.88 43.50 250 40 QP
4 318.090 16.70 22.13 38.83 -7.17 46.00 115 35 QP
5 768.170 9.48 29.99 39.47 -6.53 46.00 400 120 QP
6 816.670 7.43 30.63 38.06 -7.94 46.00 100 -40 QP
Note:
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Report No.:

1912TW3701-T1

EUT Beaglebone unit Date of Test 2020-03-20
Factor VULB 9162 Temp. / Humidity 24°C /66%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_RX_1Mbps_CH 19 Test Voltage by Notebook PC
60 Level (dBuWim)
HCC LPOO0O2_30MHz-1GHzZ__ QP
50 [
: - |
40 i TE
B
2
30 1
20
10
%30 50 100 200 500 1000
Frequency (MHz)
o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |[(QP/PK/AV)
1 52.310 6.46 21.29 27.75 -12.25 | 40.00 150 220 QP
2 207.510 12.67 18.68 31.35 -12.15 | 43.50 300 50 QP
3 410.240 9.78 24.31 34.09 -11.91 | 46.00 400 75 QP
4 531.490 10.59 26.32 36.90 -9.10 46.00 250 60 QP
5 ¥ 768.170 9.76 29.99 39.74 -6.26 46.00 100 95 QP
6 816.670 6.76 30.63 37.38 -8.62 46.00 240 115 QP
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C /61%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CHO Test Voltage by Notebook PC
100 Level (dBuWim)
a0
&0 NCC LP0002_1GHz-40GHz_PK
7o
60 I — 1 NCC LPOO02_1GHz-40GHZ | AV
50 = 5
40 !
30
20
10
QDDD 5800. 10600. 15400. 20200. 25000

Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
4804.000 37.30 3.16 40.46 -33.54 | 74.00 150 400 Peak

2 |*| 7206.000 37.70 11.06 48.76 -25.24 | 74.00 150 400 Peak
9608.000 30.95 13.97 44.92 -29.08 | 74.00 150 400 Peak

Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C 161%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CHO Test Voltage by Notebook PC
100 Level (dBuWim)
a0
&0 HCC LPO0O02_1GHz-40GHzZ_PK
o
G0
=2l | |NCCLPODOZ_1GHz-40GHZ_ AW
50 3
1

40
30
20
10

0

1000 5800, 10600, 15400, 20200, 25000

Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
4804.000 38.09 3.16 41.25 -32.75 | 74.00 150 400 Peak

2 |*| 7206.000 41.34 11.06 52.40 -21.60 | 74.00 150 400 Peak
9608.000 31.33 13.97 45.30 -28.70 | 74.00 150 400 Peak

Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT PR RE LR Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C 161%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CH 19 Test Voltage by Notebook PC
100 Level (dBuWim)
a0
&0 HCC LPO0O02_1GHz-40GHzZ_PK
o
G0
I N NCC LP0O002_1GHz-40GHZ_ AV
50 2 3
1

40
30
20
10

0

1000 5800, 10600, 15400, 20200, 25000

Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
4880.000 38.75 3.31 42.06 -31.94 | 74.00 150 400 Peak

2 |*| 7320.000 35.94 11.31 47.25 -26.75 | 74.00 150 400 Peak
9760.000 31.17 14.47 45.65 -28.35 | 74.00 150 400 Peak

Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT PR RE LR Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C 161%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CH 19 Test Voltage by Notebook PC
100 Level (dBuWim)
a0
&0 HCC LPO0O02_1GHz-40GHzZ_PK
o
G0
o 2. __ | |NCCLPODOZ_1GHz-40GHZ_ AW
50 <
1 3

40
30
20
10

0

1000 5800, 10600, 15400, 20200, 25000

Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
4880.000 40.44 3.31 43.75 -30.25 | 74.00 150 400 Peak

2 |*| 7320.000 41.28 11.31 52.59 -21.41 | 74.00 150 400 Peak
9760.000 31.25 14.47 45.72 -28.28 | 74.00 150 400 Peak

Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT FERE e Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C /61%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CH 39 Test Voltage by Notebook PC
100 Level (dBuWim)
a0
&0 NCC LP0002_1GHz-40GHz_PK
7o
60 I N NCC LPOO02_1GHz-40GHZ | AV
50 ; 2 3
40
30
20
10
QDDD 5800. 10600. 15400. 20200. 25000

Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
4960.000 40.35 3.47 43.82 -30.18 | 74.00 150 400 Peak
7440.000 34.89 11.58 46.47 -27.53 | 74.00 150 400 Peak
*|9920.000 32.50 15.00 47.50 -26.50 | 74.00 150 400 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT FERE e Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C 161%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_TX 1Mbps CH 39 Test Voltage by Notebook PC
100 Level (dBuWim)
a0
&0 NCC LP0002_1GHz-40GHz_PK
7o
O\ | 2Ll [ |NCCLP0002_1GHz-40GHZ AV
50 1 3
40
30
20
10
QDDD 5800. 10600. 15400. 20200. 25000

Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
4960.000 44.03 3.47 47.50 -26.50 | 74.00 150 400 Peak

2 |*| 7440.000 40.41 11.58 51.99 -22.01 | 74.00 150 400 Peak
9920.000 33.17 15.00 48.16 -25.84 | 74.00 150 400 Peak

Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C 161%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_RX 1Mbps CH 19 Test Voltage by Notebook PC
100 Level (dBuWim)

a0

&0 HCC LPO0O02_1GHz-40GHzZ_PK

o

60 I N NCC LPOO02_1GHz-40GHZ | AV

50

12

40

30

20

10

QDDD 5800, 10600, 15400, 20200, 25000
Frequency (MHz)
o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 1053.125 48.51 -7.27 41.24 -32.76 | 74.00 150 400 Peak
2 |*| 1709.750 48.32 -5.22 43.10 -30.90 | 74.00 150 400 Peak
3 1998.219 46.51 -4.52 41.98 -32.02 | 74.00 150 400 Peak
4 2660.688 39.61 -2.45 37.17 -36.83 | 74.00 150 400 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Report No.: 1912TW3701-T1

EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D & BBHA 9170 Temp. / Humidity 23°C 161%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz

Test Mode BLE_RX 1Mbps CH 19 Test Voltage by Notebook PC
100 Level (dBuWim)

a0

&0 HCC LPO0O02_1GHz-40GHzZ_PK

o

o0 [ 1 1 NCC LP0002_ 1GHz-40GHz | AV

50| 5 4

40

30

20

10

QDDD 5800, 10600, 15400, 20200, 25000
Frequency (MHz)
o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 1681.063 52.38 -5.29 47.09 -26.91 | 74.00 150 400 Peak
2 1932.875 53.26 -4.68 48.58 -25.42 | 74.00 150 400 Peak
3 2660.688 45.47 -2.45 43.02 -30.98 | 74.00 150 400 Peak
4 |*| 3999.438 48.79 0.08 48.86 -25.14 | 74.00 150 400 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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56 ¥ #%

5.6.1 |3
&#““ﬂ%Wiw(E AARENB ) ZRF R LNT R BE L ERRERELT
TR RPIF R RAPE PIRFREEATIA S AT R 2R o &
Wﬁﬁﬁﬁi%iiﬁﬁﬁﬁiﬁ’imPiﬂ %m%pm@ﬁdgéﬁﬁﬁngﬁﬁggmk
IR e B H AR K IR TIRAT 2 A A e L5 T 3608 > Hfc kML B
BIFOMEEY > BAT 1140 B RS uifﬁd%fﬂ#ﬁiﬁm’ ﬁ%ézfiﬁg@ -SRI .Y Rl
23RS & Bpl- oo (FRI4 4K 2 4235 ANSI C63.10-2013% » Fipldic s £ ¢ v » 1G
TR R R S 80em/1G I F Hk B A 5 150cm)

(1) i=— 45 3% | 3+ £ £3:1000 MHz 2 2%, % * CISPRE # & # i &
(2) - 4% 4 321000 MHz 2 208 » & * T35 ot Bl & (RBW:AMHZ, VBW:10Hz) » % 2 2.2 %

SHPE S T2 (7 1000 MHZ r2T ) o sEiRIUELEE % e i B (RBW:TMHZ,VBW:3MHz)
BB 2 UE 0 U L A U 0 B B ST D B F ¥ T 05 420 dB -

Bl FRrrFRAF 2 K 0 FHEZ B A BIERRGE 0 Y iedidk 4 dkiE o

56.2 "H & £
L SO T SRR T R T M SR FER T A A AR 2N
Foaw AP T AT LT N LR BT HR R LR RS M AP T R 2
5 2.8 4R 2

% (MHz)[ % (MHz)[% #(MHz)[% #(MHz)[% %(MHz)
0.090~0.110 25.500~25.700 703.00~748.00 2310.0~2390.0 13250~13400

0.490~0.510 37.475~38.275 758.00~803.00 2483.5~2900.0 14470~14500
2.172~2.198 73.500~75.400 825.00~915.00 3260.0~3267.0 15350~16200
3.013~3.033 108.00~138.00 930.00~1240.0 3332.0~3339.0 17700~21400

4.115~4.198 149.90~150.05 1300.0~1427.0 3345.8~3358.0 22010~23120
5.670~5.690 156.70~156.90 1435.0~1626.5 3500.0~4400.0 23600~24000

6.200~6.300 162.01~167.17 1660.0~1785.0 4500.0~5250.0 31200~31800

8.230~8.400 167.72~173.20 1805.0~1880.0 5350.0~5460.0 36430~36500
12.265~12.600 240.00~285.00 1885.0~1900.0 7250.0~7750.0 38600 4+
13.340~13.430 322.00~335.40 1905.0~1985.0 8025.0~8500.0
14.965~15.020 399.90~410.00 2010.0~2025.0 9000.0~9200.0
16.700~16.755 485.00~510.00 2110.0~2170.0 9300.0~9500.0
19.965~20.020 608.00~614.00 2200.0~2300.0 10600~12700
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5.6.3 iR W

1GHz ~ 18GHz Test Setup:

g ——

1~4m

(Antenna Tower)

1.5m l
[ 3Im ——)
(Turntable)
o Pre-Amplifier
Spectrum Analyzer : ._ 2 L E:W
I | =v - . =
18GHz ~25GHz Test Setup:

[iJ (Antenna Tower)

Antenna

AL
Spectrum Analyzer

£ or AN
PreFAmPlnﬁer , .:-.

=

=

(Turntable)
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5.6.4 SEF SRR S

EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D Temp. / Humidity 23°C /61%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz
Test Mode BLE TX 1Mbps CHO Test Voltage by Notebook PC

110 Level (dBuWim)
100
3
80 NCC LPDDDE_1GH1—4J§H1_PH
G0

NCC LP0002 | 1GHz-40GHz | AW
T

PO L S S WO RN | T

20

0
2310 2331. 2352, 2373, 2394, 2415
Frequency (MHz)

. Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
(MHz) (dBuVv) | (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 |*| 2376.885 51.74 -2.79 48.95 -25.05 74.00 140 315 Peak
2390.000 40.85 -2.73 38.12 -35.88 74.00 140 315 Peak
2401.875 94.24 -2.67 91.57 N/A N/A 140 315 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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HCC LIP0O002 ] 1GHz-40GHzZ AW
1

40 MWMMWW

EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D Temp. / Humidity 23°C 161%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz
Test Mode BLE_TX 1Mbps CHO Test Voltage by Notebook PC
110 Level (dBuWim)
100
3
80 NCC LPDDDE_1GH1—4Jle_PH.
G0

20
0
2310 2331. 2352, 23T 3. 2304, 2415
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
o]
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
* 2376.990 50.07 -2.79 47.29 -26.71 | 74.00 150 245 Peak
2390.010 40.81 -2.73 38.09 -35.91 | 74.00 150 245 Peak
2401.875 91.46 -2.67 88.79 N/A N/A 150 245 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D Temp. / Humidity 23°C 161%
Polarity Horizontal Site / Test Engineer AC1 / Kaunaz
Test Mode BLE_TX 1Mbps CH 39 Test Voltage by Notebook PC
110 Level (dBuWim})
100
1
80 ST NCC LP0002_1GHz-40GHZ _PK
60 NCC LPD0D2_1GHz-40GHzZ_AV
2
40 S — , ,
20
0
2475 2480, 2485, 2490, 2495, 2500
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |[(QP/PK/AV)
2479.825 83.73 -2.31 81.42 N/A N/A 125 240 Peak
2483.500 39.75 -2.30 37.45 -36.55 | 74.00 125 240 Peak
* 2486.275 42.75 -2.28 40.47 -33.53 | 74.00 125 240 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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EUT Beaglebone unit Date of Test 2020-03-19
Factor BBHA 9120D Temp. / Humidity 23°C 161%
Polarity Vertical Site / Test Engineer AC1 / Kaunaz
Test Mode BLE_TX 1Mbps CH 39 Test Voltage by Notebook PC
110 Level (dBuWim)
100
20 1
ey HCC LPO002 1GHz-40GHzZ _PK
G0

NCC LPO002_1GHz-40GHz_AW

40 2 st st oot it

20

0
2475 2480, 2485, 2490, 2495, 2500
Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
2479.950 81.76 -2.31 79.44 N/A N/A 210 240 Peak
2483.500 40.60 -2.30 38.31 -35.69 | 74.00 210 240 Peak
* 2493.825 47.93 -2.25 45.68 -28.32 | 74.00 210 240 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB) — Preamplifier(dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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5.7. ¢ * ¥

57.1 &R 2
FORIA 2 R SURE Y S E 2 B8 B 4R T AT A 4T RRFE s A 1R R LR 40T
(1) Set RBW = 100 kHz
(2) VBW 2 3 x RBW
(3) Detector = Peak
(4) Trace mode = max hold
(5) Sweep = auto couple
5.7.2 4| & &

6dB#E % 1 > &7 500kHz -

5.7.3 R W

Spectrum Analyzer

EUT
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5.7.4 F* ERBES

Report No.: 1912TW3701-T1

Frequency | 6dB Bandwidth
Test Mode Channel No.

(MHz)

(MHz)

Result

LE (1Mbps)

00 2402

0.6709

Pass

LE (1Mbps)

19 2440

0.6696

Pass

LE (1Mbps)

39 2480

0.6742

Pass

Ref Offset 11 B
Rel 25,00 dBm

enter 2,402 GHz
HRes BIW 100 kHz

Qecupled Bandwidth

940.38 kHz
-15.187 kHz
B670.9 kHz

Transmit Freq Error

x dB Bandwidth

CHO0 (2402MHz) LE(1Mbps)

o

f Frag: 2 402000000 GH:x

o Trig: Free Run
#artarc 20 48

HVEW 300 kHz

Total Power

OBW Power

x dB

06 SEL W R 2 2000

Radio Sté Nans Frequency

Beeg|Hald= 1040
Radlo Daviea: BTS

Center Freq
2402000000 GHz

Bpan 3 MHz,

15.4 dBm

89.00 %
-6.00 dB

Agient Spartn
i R £04.ATF

Center Freq: 2440000000
Trig: Free Run

¥
Center Fraq 2

Ref Offset 11 dB.
Ref 25.00 dBrm

WRes BW 100 kHz

#WBW 300 kHz
Oecupled Bandwidth
936.52 kHz
Tranzmit Freq Emror =16, 46
x dB Bandwidth

Total Power

CBW Power
xdB

GHz
AnglHeld> 1610

EEL 0=z 52 P W17, 70

Radlo St Mene

Radia Duvice: BTS

Span 3 MHz
Sweep 1 ms|

16.2 dBm

90,00 %
-6.00 dB

R £04.ATF
Certer Freq: 2400560000 GHz

e, TrH:Frae Run
Gl e Métten: 20 4B

Ref Offset 11 dB.
Ref 25.00 dBrm

#UBW 300 kHz

Cecupled Bandwidth
938.02 kHz
-16.584 kHz
674.2 kHz

Total Power
Tranzmit Freq Emror OBW Power

x dB Bandwidth xdB

H;
AwglHeld= 1001

Span 3 MHz
Sweep 1 ms|

16.4 dBm

90,00 %
-6.00 dB
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58. # FHEH TR

5.8.1 £p|* i
B b2 A RMBED PFLRFERGIPRERE - HOFHEEIHFEEL AP o R TR
# 3 KHz o ARSUE R A 2 RATAR 0 A B SRS g 3 KHZ o iRl R 2 R )
A& %8 dBm o

L RER 2 MR IE 3 KHZ o B R P MR B0 (U0 @ ST IR % 22 3kHzZ » #ipl1E 2
AR R A4 A3 KHZ A P G BRI AL (TR 3 3 KHZ) A LE A R

5.8.2 "4 & K

it H A PR ERSFAKHZE R o F PRI AR EF M TS IR AT RAY T
R AL 28dBm -

FOROTER RGBT B (TP > FH SR 2 2 e 3 FAZE6ABI 0 i ik TAT B 2 dB R E £ 'E g
fﬁ@?l B oo do B U B BEGL) B (P 0 B £ T A2 -

(1)4F i£+:2400-2483.5- #(MHz) ¥ - # 4 $f % s2 * & {34 ¥ 42:86dBi » 5>+ # 42i§3dB"# i11dB
R

(2) # (£3:5725-5850¢ #(MHz)% » £ 5 5F % 812+ & 114 5 4B6dBI > 7 F *F i< N o

5.8.3 R W

Spectrum Analyzer

EUT
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584 # FIHRRRBES

Test Mode

Channel No.

Frequency
(MHz)

PSD Result
(dBm / 3kHz)

Limit
(dBm / 3kHz)

Result

LE (1Mbps)

00

2402

-2.146

<8

Pass

LE (1Mbps)

19

2440

-2.022

<8

Pass

LE (1Mbps)

39

2480

-1.347

Pass

CHO0 (2402MHz) LE(1Mbps)

CH19 (2440MHz) LE(1Mbps)

Agilenk Spartm Analyrer - S Sk
- . .

T c
Center Fraq 2.402000000 GHz
w

: Veidn |-
1L e

Ref Offset 11 o8
Ref 11.00 dBm

Center 2402000 GHz
#Res B 3.0 kHz

#WBW 10 kHz

R £4.ATF ST

Mg Type: Log-Pur
Trig: Free Run AnglHeld=> 1610
Mian: 10 48

Span 1.000 MHz

Sweep 316.3 ms (1001 ps)

Agilenk Spartm Analyrer - S Sk

T ¥ :
Center Fraq 2.440000000 GHz
w

: Veidn |-
1L e

Ref Offset 11 o8
Ref 11.00 dBm

Center 2440000 GHz
#Res B 3.0 kHz

R £4.ATF o

Mg Type: Log-Pur

Trig: Free Run
Mian: 10 48

AnglHeld=> 1610

#WBW 10 kHz

Span 1.000 MHz

Sweep 316.3 ms (1001 ps)

Agflemt Spartrim Anslyrer - St
e . sl SRERRD | Eo AT AT
Center Fraq 2.480000000 GHz Avg Type: Log-For

g Trig: Free Run AvglHeld= 10010

Ref Offset 11 o8
Ref 11.00 dBm

| ';illi rf .l.!‘""'ﬂl‘.'r

I Y
114 ""'.].TI "r]"‘p |'-.'|
At Vo,

Center 2480000 GHz

Span 1.000 MHz
#Res BW 3.0 khz

#VBW 10 kHz Sweep 316.3 ms (1001 ps)

The End
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