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%22 ERAFETR

AR L 2 B SFLE/ AL F TR T g

FE TR e

: R TR
€ BT8P . o
(7 FeER)
BT IEE P T R AR 0.15 - 30 MHz 3.54dB
1GHz = 2.81dB
I
5 52l 1 GHz 11 ¢ 4.64 dB
(3m plEE) 1GHz 11— 4,01 dB
L7 fmit
1 GHz 1 ¢ 5.16 dB
2.412 GHz 1.3458 dB
ﬁmﬂz B g 5\
5.805 GHz 1.3474 dB
2.412 GHz 7333.3 Hz
i A [ S
5.805 GHz 12340.5 Hz
2.412 GHz 1.34dB
HEAHRA | B
5.805 GHz 1.35dB
HEHAE TR B E > N 9k - 30 MHz 4.98 Hz
B A E [ B 30M - 1 GHz 3.22 Hz
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1 - &Hpat

1.1. A2 5448
A& R Bluetooth low energy module
g u-blox
A5 NINA-B111
i * Tk DC 5V
AR 2402~2480 MHz
iy F 109.31 dBuV/m
GRSl GFSK
BT /S 40
Wi IR 2 MHz
xR R R SLEing
* A5 SLEing
x AA PCB Antenna
TRHE 3 dBi
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1.2.

RIS 2 A

ARIGRIR L 297 3B P ¥ k45 NCC s 5 i B
AR) e B RARET Y ¥ 0 92 2 B EIA - IEEE ANSI fe %% #e %  * % K FCC 47 CFR

Mg (109/7/1 1154 5

< 0002(LP0002)

Part 2 5 Btk 2 2R € 2 xﬂ’ ANSI 63.4:2014 ~ FCC CFR 47 15.249 2_# % i* ©
S -

7 = BIEIE P R Bl S BRI A %L
1| FRFA &AL |Me 5 EHE B R 31 & N/A N/A =8
2 A2 & g | SOSPE B R 3.2 & N/A N/A Be
3 | RAMBETH M I EH R 33 & FHEE5E | FERALE | B E
4 | ARSI | SRR B L 3.4 & & FEREA2E | BE
5 | BwETHIRE |MH FEEEHPTRE 3.6 & FHRREES & | R A28 | B E
6 | EFPFAEL M FEOE B LY 38 & N/A N/A L
7| EERARHEL | F e B PSR 39 & N/A N/A F

VRS 2;}
FERE:

F| R R iR R A % Bpla A
1 | RRRGESE K S B R 33 & FEELE5E | FARALE | B L
2 Ak s M SRR BRI 41022 8 SR 658 iR A28 | B E
3 B st |3 S BH RS 41022 & 4R 65 & [F4R 428 | B8

Mz
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13, &AM 5 RH 2 BRI

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

14, RIFHEN2 &

iRl @ 45 "USB-UART" % & £ 1516 USB @ 5 7] % %
P fx %47 34 "nRFgo Studio"(%= £ :1.21.2.10) » i

BRI 2 47 5

¢ GFSK: CH 00: 2402 MHz, CH 19: 2440 MHz, CH 39: 2480 MHz

’

T 15 it FRI e~ 5 S o

= Pretest #5 > & £ #-7% 5 CH 00: 2402 MHz » #;p|4% 12 CH 00: 2402 MHz % 3 o
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2. §* AP

(1) @& A5

(1.1) 2400-2483.5 ** #(MHz)
(1.2) 5725-5875 ** 4 (MHz2)
(1.7) 24.0-24.25 ** #(GHz)

(2) 2k aoBE3 & e RHRALELT £ ,uf;gh;ﬁm EE - ROER 3 LE
% 50dB 2+ ik 36 2 g ] A F B R

ER) & Lk T B R ﬁ/m%ﬁﬁ
(7Y %) (% R =) RIS
2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500

(B) A& 27 FHUFIE RV TIDERPIRER > £ P &% Ko FHIFEH 614 &
EL: TR e

(4) B2 Rz
RPFB TN GIEL R 6 M AP BH L L 33 8 0 TR ET E 2 )
B e o

@EH & (dBuV)

A7 5 4° F1(MHz) ¢ {5 (Quasi-peak) | T 32 1E (Average)
0.15~05 66-56 56-46
05~5 56 46
5~ 30 60 >0
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(5) £ 4 A U2 R L

OSSO BB T § R S e S B2 A R W T AL
BB 2 M M F A B E N T AR R g s B3R AL E S L 36 &2
PR AR

W () I () W ()
0.090 - 0.110 240.00 - 285.00 3332.0 - 3339.0
0.490 - 0.510 322.00 - 335.40 3345.8 - 3358.0
2172 - 2.198 399.90 - 410.00 3500.0 - 4400.0
3.013 - 3.033 485.00 - 510.00 4500.0 - 5250.0
4115 - 4.198 608.00 - 614.00 5350.0 - 5460.0
5.670 - 5.690 703.00 - 748.00 7250.0 - 7750.0
6.200 - 6.300 758.00 - 803.00 8025.0 - 8500.0
8.230 - 8.400 825.00 - 915.00 9000.0 - 9200.0

12.265 - 12.600 930.00 - 1240.0 9300.0 - 9500.0

13.340 - 13.430 1300.0 - 1427.0 10600 - 12700

14965 - 15.020 1435.0 - 1626.5 13250 - 13400

16.700 - 16.755 1660.0 - 1785.0 14470 - 14500

19.965 - 20.020 1805.0 - 1880.0 15350 - 16200

25500 - 25.700 1885.0 - 1900.0 17700 - 21400

37.475 - 38.275 1905.0 - 1985.0 22010 - 23120

73.500 - 75.400 2010.0 - 2025.0 23600 - 24000

108.00 - 138.00 2110.0 - 2170.0 31200 - 31800

149.90 - 150.05 2200.0 - 2300.0 36430 - 36500

156.70 - 156.90 2310.0 - 2390.0 38600 2 F

162.01 - 167.17 2483.5 - 2900.0 ---

167.72 - 173.20 3260.0 - 3267.0

(6) ZFHBIFLNBIHEL R § Mo FIIFEHHARFP 39S 2L E R e FRPBE 2248
B A = mwﬁ%ﬁP:WAmﬁrﬁ;%@k‘%“#‘é%?%?ﬁﬁﬁi
BT HBR FALES 36 2 R 2 2 TR fE3A S 35 F TS ME S o

(7) =/mz & &

B3 DR B ILITRE 32 B LR R SRR L S ol
AT * 2 *zﬂ’“fﬂ\*ﬁ-#’#ﬂ”" V3R B 2FT s RIS b2 48 & (unique
coupling) > 3% & {548 - ﬁl*“‘“": Bl A Jﬁﬂ#ﬂ%ﬁv*#‘f A A EFRA R
R RFE L 2 J‘%ﬂs‘ﬂfﬂalk-ééﬁ”{ T2 R X AFFERE ST B4R 0 4o BNC ~ F type ~
N type ~ M type ~ UG type ~ RCA ~ SMA ~ SMB---% 2 H {s 2351 ¥ i AR 8 4ep o

@) = sH 5
rAESRY FENPCB A& H XMW E AREO6ABI 2 R T E 0 7 7 F E B AR S o
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3. LRIEEZ Fump
31 E£RiE W
Conducted
Radiated
= @
Notebook EUT
¥ HE
B | A& A5 p | B ARE | nmsm | 2as
E-1 | Notebook | HSTNN-Q95C | 5CD5514JL) | R3A304 HP N/A Unslhé‘?:]ded
E-2 Adapter PD-65W NA R39295 | GreenPlus N/A N/A
F450201303
E-3 Phone F450 201451 N/A | USMART N/A N/A
Micro USB | EVK-NINA-B1 Shielded
@ Cable 1 N/A N/A u-blox 05m N/A
-- THE IS E EVK"\i'lNA'Bl N/A N/A u-blox N/A N/A
FRIP2 ARG
TB | A& A5 p | B ARE | nmsm | 2as
N/A N/A N/A N/A N/A N/A N/A N/A
ARV FE SR A RERE B PRI REA RS
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4. TRIREBXHE

41 THRADEFE2 ERRE
Conducted emission
Instrument Manufacturer Model No. Serial No. Cali Due Date | Remark
EMI Test
Receiver R&S ESHS10 830223/008 2021/08/11 1 Year
Spectrum
Analyzer R&S FSP3 833387/010 2021/12/19 1 Year
Two-Line
V-Network R&S NNB-2/16z 98062 2021/08/15 1 Year
Test Cable N/A N/A WH-CONO3 2021/10/19 1 Year
Measurement
Software AUDIX e3 V6.101222a N/A 1 Year
42. FniH2 ERRE
Radiated emission Below 1GHz
Instrument Manufacturer Model No. Serial No. Cali Due Date | Remark
Bilog antenna ETC mcTD27ges | BLBLIO0%02710 1 5021111117 | 1 vear
LOOP Antenna EMCO 6507 9301-1298 2022/01/14 1 Year
Pre-amplifier EMCI EMC9135 980334 2021/06/18 1 Year
N male on end of
Cable EMCI both sides (EMI4) 30m 2022/03/01 1 Year
Receiver R&S ESVS30 826006/002 2022/01/21 1 Year
Spectrum
Analyzer R&S FSP7 830180/006 2022/04/23 1 Year
Measurement
Software AUDIX e3 V6.101222a N/A 1 Year
Radiated emission Above 1GHz
Instrument Manufacturer Model No. Serial No. Cali Due Date | Remark
ETS
Horn antenna LINDGREN 3117 00114397 2021/03/29 1 Year
Horn antenna com-power AH-826 81000 2021/10/15 1 Year
Horn antenna Schwarzbeck BBHA9170 #687 2021/06/21 1 Year
Pre-amplifier EMCI EMCO051845 980108 2022/03/30 1 Year
Pre-amplifier mITEQ | JS418002600-30 808329 2021/09/23 | 1 Year
. EMC
Pre-amplifier INSTRUMENT EMC264035SE 980288 2021/05/06 1 Year

A
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RF CABLE SUCOFLEX 104PEA 27348/4PEA 2021/08/12 | 1 Year
RF CABLE AGILENT | EMCAOZM-KM- 160101 2021/09/10 | 1 Year
RF CABLE AGILENT | EMCLOZAM-KM- 160102 2021/09/10 | 1 Year
i%iﬁ;rzuer? R&S FSP7 830180/006 2022/04/23 | 1 Year
i‘?}iﬁ;rzuer? AGILENT N9010A MY51280195 2021/09/22 | 1 Year
,SA\%ZCI;[/rzuenr] ADVANTEST R3182 150900201 2022/02/19 | 1 Year
Me;‘gf‘t*\;fa’?ee”t AUDIX e3 V6.101222a N/A 1 Year

A
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5. LhARGEF 2 &7
51. @§* %
BRI R TN G R 6 S F A B AR 33 S 2 & fo

5.2. B3 2

BERFE 08 A B AR o B AL R > FRS T RS TR ST
PRt o SRR 4 015 MHz 3 30 MHz 2 @ 2 7 & ih $citag B oh
% 5B p)(Peak) ¥ & EH 45 B - Mark £+ cho B4F 5 BLiE (7 895 5§ |(QP) » 4o % BIE B
QP &% g e i3 AV '23| @ pFd7 £ i (7 AV g pl o

53. Rl

7:\|:1 |

| 80cm
80c HJ \ —
80cm —°
N |
0// —o |
A\ A 1
| EEFRE IS
| RS AR
L e e K ... J

54, *EE2 R

ThBEFETRL Y 24T
s % E(QP/AV Level) = & F3# E(QP/AV Reading) + i %]+
B FlF 5 AARE A + TR RERG A
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55 B#HFHE2ERLE

PIRRK A . | Bluetooth low energy module A5 . | NINA-B111
BR/BR O 1|248°C/45% LISN . | LINE
Pl RS | BT RITF P E : | 2021/03/19
BDLeveItdBuU] Date: 2021-03-19
70
I"-~-\.\_\_‘_‘_ H
B0 T CLASSB QP
I T |
- NE“H«EH_ CLASSBAV
T |
4D
30
20
: 8 19 .
10 : £ H %
051502 05 1 2 G 10 20 30

Frequency (MHz)

Remarks : Factor=Insertion loss+Cable loss
Eead Over Limit
Freq Level Lewel Factor Limit Line Eemark

¥Hz  dBu¥  dBa¥ dB dB  dBu¥

L35 26,16 36.22 10.06 -12.69 48.91 Average
S35 28.52 38.58 10.06 -20.33 58.91 (P
A8 23.30 33,35 10.05 -12.97 46.32 Average
A8 25,66 35,71 10.05 -20.61 56.32 (P
.82 0.87 11.05 10.18 -34.95 46.00 Average
820 6,98 17.16 10,18 -38.84 56.00 QP
1.74  8.51 10.25 -37.49 46.00 Average
.33 5,02 15.27 10.25 -40.73 56.00 QP
.65 -1.64 8.81 10.45 -41.19 50.00 Average
.65  3.67 14.12 10.45 -45.88 60.00 QP
i ¥

&

060 3.4 7.54 01 -42.46 50.00 Average
.01 -47.33 o60.00 QP

s
Pt e S WD O ] O AP P Ll B
WD D WD WD e e e = 50 D D D

Il

I

1

[t [0

.06 .66 12.67
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PIRRK A Bluetooth low energy module A5 NINA-B111
BR/BR 24.8°C /45 % LISN NEUTRAL
B S BT Bl p P 2021/03/19
80 Level (dBuv) Date: 2041-03-19
70
I
Hﬂ""m_\_ -
& ~l CLASS-B QP
i e |
- — CLASS.B AV
e |
|
;
30
!
20 5 g
. Ey 1
10 - 3 i
051502 05 1 ) 5 10 20 30
Frequency (MHz)
Remarks - Factor=Insertion loss+Cablc loss
Read Over Limit
Freq Level Levwel Facter Limit Line Eemark
KH= dBu¥ dBa¥ 4B dB dBua¥
1 0.15 14.45% 24,54 10.09 -31.24 55.78 Average
2 0.15 25.64 35.73 10,09 -30.05 65.73 (P
ia 0.35 26.27 26.33 10.06 _12.58 48.9] Average
4 0.35 28.76 238.52 10.06 -20.09 5§.91 (F
5 1.24 7273 1789 10.16 -28_11 46.00 Average
) 1.24 13.08 23.24 10.16 -32.7% 56.00 QP
7 3.36 0.95% 11.21 10,26 -34.79 46_.00 Average
tH] 3.26 .14 18,40 10.26 -37.60 56.00 QP
9 9.71 -1.27 9.19 10.46 -40_.81 50.00 Average
10 9.71 4_ 47 14.93 10,46 -45.07 60.00 (P
11 29 .22 -2.71 .18 10.89 -41.82 50.00 Average
12 20 32 2.54 1343 10.89 _46.57 60.00 (P
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6. #3555t &R
6.1. F* %
TS E LS Wy

JeoB ® B BB AT o0 k2

/1

2 B 0 B iB’»ﬁ PRl

}’T’fﬁgﬁﬁlﬁ*ﬁa%41022 G2 % £ 3 A F s FES D
P o dp TR b g e A /ﬁ»l‘ﬁ50dB'lislzi=)v36

o

7314\- 2‘1‘,3; Ly

6.2. &R

%izFHﬂﬁ*‘OS% 15+ _%#n,i c R H AT R BT MEN 3N AR
R R o FRIP A B[R LT J\ %% >m P L 360 Bl 0 F bR Mme B L0
g 40‘}'1"5:’%IL ’ '1#*):".& FHEE R F e R BT R REIRT LB e LR TR
o e

6.3. FwRLF

A Hapz 2t E o N
BE = @+ D FHE

LA N UE

;:‘ﬁr]ﬁﬁ BRI L + A EIL (FFRY) - kA EHE (FFRY)
—E‘/EII F}E—LTE o

B. U] amt B &8 4o
BN’ &

Average = 50 mV/m = 20 log (50 X1000) = 94 dBuV/m
Peak =94 + 20 = 114 dBuV/m

b
N

Average = 500 uV/m = 20 log (500) = 54 dBuV/m
Peak =54 + 20 = 74 dBuV/m
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6.4. fF5t2 PlFERE
(A) &R & 113 30 MHz 127 2_ jpiRfAe &

Turntable 3 3m 4*
EUT
Test
Recelver
0.8m /
Ground Plane Coaxial Cable
(B) & B F 30 MHz & 1000 MHz 2 pl3#fe &
-k
— 3m —--
Turntable 1 A
\ EUT i m to 4m
Spectrum
Analyzer I 0.8m
| |

| 7
Ground Plane E Coaxial Cable

(C) & 4 % 1000 MHz 14 + 2 jpl3#fe &
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65 HFuigH2 EREE
6.5.1. 3 S5 S+ )

ol
¥

PIRRK A Bluetooth low energy module A5 NINA-B111
BR/RRE 27°C/69 % Ant. Pol. HORIZONTAL
PlRER S TX-LO 2402-M1 2440-HI1 2480 MHz | 3% P £ 2021/03/29
120 Level {dBuW/m) Date: 2021.03-29
2400-2483 5MHZ(PEAK)
10 ) I B
2400-2483.5MHZ(AVG)
a0 ‘
70
50
30
10
03305 2410, 2420, 2430, 2440, 2450. 2460. 2470, 2403.5
Frequency (MHz)
Read Limit  Over
Freqg Level Factor Level Line Limit Remark
MHz dBuV dB/m dBuV/m dBu\V/m dB
1 2402.000 99.44 -16.16 89.28 954.80 -4.72 Average
2 (@ 2402.000 119.47 -10.16 109.31 114.80 -4.69 Peak
3 2440.008 99.04 -9.88 89.1c 94.00 -4.84 Average
4 2440,000 119.08 -9.88 109.20 114.00 -4.80 Peak
) 2480.000 98.71 -9.71 89.00 94.80 -5.€0 Average
6 2480.000 118.76 -9.71 109.05 114.00 -4.95 Peak
30 1 3% E(dBuVvim) = & it Fl#(dB) + 3= & (dBuV/m)
2. it Fl#(dB) = = s FlEc(dB/m) + £ p| G 5LAE 4 (dB)
3. Peak Level >+ Average *34]i&, # Z & £ § *& Average & /7|

4. H 6 HF S BES- w iE 20dB 1

75 . 18 of 32
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PIRRK A . | Bluetooth low energy module A5 : | NINA-B111
BR/BRE 1 |27°C/69 % Ant. Pol. - | VERTICAL
Pl RS | TX-LO 2402-M1 2440-H1 2480 MHz | 3% P £ . | 2021/03/29
12DL9‘F9I {dBuVim) Date; 2021.03-29
2400-2483.5MHZIPEAK)
110 2 4 &
2400-2483.5MHZ{HVG)
a7 1 h
70
50
30
10
03308 2410, 2420, 2430, 2440. 2450. 2460. 2470, 24835

Frequency (MHz)

Read Limit  Over
Freq Level Factor Level Line Limit Remark

MHz dBu¥Y  dB/m dBuV/m dBuV/m dB

1 2482.000 98.77 -16.16 B88.61 94.08 -5.39 Average
2 @ 2402.000 118.84 -16.16 108.68 114.00 -5.32 Peak
3 2449.000 98,31 -9.88 B88.43 94.08 -5.57 Average
4 2449.008 118.37 -9.88 188.49 114.80 -5.51 Peak
5 2180.000 98.80 -9.71 B88.29 94.80 -5.71 Average
6 2480 .0068 118.07 -9.71 1082.36 114.20 -5.64 Peak

1. #-35 ®(dBuV/m) = {& 1 F|#(dB) + T35 3 & (dBuVv/m)

2. fe i Fl#(dB) = % A& Fl#(dB/m) + £ P HFLARAE £ (dB)

3. Peak Level 3™ Average *34] &, #* F & £ §F >& Average & /7|
4, B 14 FBEH-G W AN PH] i 20 dB e
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e
f

PIRRK A Bluetooth low energy module A5 NINA-B111
BR/BRRE 27°C /69 % Ant. Pol. HORIZONTAL
PlRER S TX-LO 2402-M1 2440-HI1 2480 MHz | |3 P £ 2021/03/29
80 Leveal {dBuvim) Date: 2041-03-29
CLASS-B
70
&0
CLARS.R (AVG)
50 2
40
30
20
10
9000 4000. 6000. ©000. 10000. 12000. 14000. 16000, 16000. 20000. 22000, 24000.26000
Frequency {MHz)
Read Limit  Over
Freqg Level Factor Level Line Limit Remark
MHz dBuV dB/m dBuV,/m dBuV/m dB
1 @ 4804.008 54.96 -4.64 50.32 74.00 -23.68 Peak
2 48806.000 54.51 -4.29 50.22 74.00 -23.78 Peak
3 4560.006 53.94 -3.86 50.08 74.00 -23.92 Peak

1. 3-5 E(dBuV/m) = & & F|#(dB) + T =2 E:§ E(dBuV/m)

2. {1 Fl#c(dB) = = 4 F#ic(dB/m) + £ P 5LAAE 2 (dB)

3. Peak Level >+ Average *34] &, # F & £ F >5 Average & 7|
4, H 8 Ap K EEH-5s % M4 2 20dB
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552 4535 WH-NCC-R21031810
EERIFEARAS H#: RE 110 £ 04 519 B

e
f

PIRRK A . | Bluetooth low energy module A5 : | NINA-B111
BR/BRE 1 |27°C/69 % Ant. Pol. - | VERTICAL
Pl RS | TX-LO 2402-M1 2440-H1 2480 MHz | 3% P £ . | 2021/03/29
BnLa¥eI¢dHuUﬂﬂ} Date: 2031.03-29
CLASS-B
70
60
CLASS.R (AVG)
50 -
40
30
20
10
0

1000 4000. &000. 2000, 40000. 12000. 44000. 46000, 18000. 20000. 22000, 24000.26000
Frequency (MHz)

Read Limit Over
Freq Level Factor Level Line Limit Remark

MHz dBuV dB/m dBuV/m dBuV/m dB

1@ 4804.008 54.51 -4.64 49.87 74.00 -24.13 Peak
2 48B80.000 54.02 -4.29 49.73 74.00 -24.27 Peak
3 4960.0008 53.46 -3.86 49.60 74.80 -24.40 Peak

1. 3-5 E(dBuV/m) = & & F|#(dB) + T =2 E:f E(dBuV/m)

2. & Fl#(dB) = % R F#c(dB/m) + &P 5L 4 (dB)

3. Peak Level 3™ Average "4, #* F & £ § >& Average & /7|
4, B 14 F BRGNP 20 dB e

T AE 21 of 32




552 4535 WH-NCC-R21031810
EERIFEARAS H#: RE 110 £ 04 519 B

6.53. Hv #2822 FH(1GHz 2 F) (B LH)

PIRRK A . | Bluetooth low energy module A5 : | NINA-B111

BR/BR 1127°C /69 % Ant. Pol. | HORIZONTAL

B S | TX 2402 MHz BleR P Hp : | 2021/03/29
Renarks : 1.Result=Read Valus=+Factor

: 2.Factor=Antenna Factor-Cable loss-
: Amplifier Factor

Read Limit  Over
Freq Level Factor Level Line Limit Remark

MHz dBuY  dB/m dBuV/m dBuV/m dB

75.518 45,78 -22.19 23.59 40.00 -16.41 QP
165.3668 42.44 -1/.64 24.80 43,50 -18.70 QP
384.93@ 37.36 -11.55 25.83 46.060 -20.17 QP
522.748 36.69 -8.93 27.76 46.00 -18.24 QP
759.316 A41.39 -5.99 35.49 46.00 -10.51 QP
858.77¢ 37.9%% -3.52 34.38 A6.00 -11.62 QP

Lo T TN U N
=
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BERRARAT

S 4R WH-NCC-R21031810

HEA: KBl 110504 519 H

RIFEK A

Bluetooth low energy module

A5

NINA-B111

BR/BR

27°C/69 %

Ant. Pol.

VERTICAL

B RSN

TX 2402 MHz

BlzEp Hp

2021/03/29

Remarks

Freg

Read

Level Factor

+ 1.Rezult=Rezad Valus+Factor
: 2.Factor=Antenna Factor-Cable loss=-
: Amplifier Factor

Level

Limit
Line

Over
Limit Remark

[a W o RS WH [ N5 By )

=

74
165
269
459
649
810

MHz

. 786
.850
.946
. 296
L2268
. 208

dBuV

50.02
40. 86
38.02
34.32
34.28
36.51

dB/m

-22.13
-17.73
-14.43
-16.15

-5.45
-4.66

dBuV,/m

27.

23

31

89

.13
23,
24,
28.

59
17
83

.85

dBuV/m

40.00
43.50
16.00
46,08
A6.00
46. 60

dB

212,11 QP
20.37 QP
222.41 QP
221.83 QP
_17.17 QP
_14.15 QP

T A5 1 23 of 32




BERRARAT

S 4R WH-NCC-R21031810

HEA: KBl 110504 519 H

6.5.4. *ULFIHEF 2 H-on 45 TR £

Tl
f

Freg Level Factor Level Line Limit Remark

PIRRK A . | Bluetooth low energy module A5 NINA-B111
BR/BR 11 27°C /69 % Ant. Pol. HORIZONTAL
B S : | CH LO & HI —Restricted Bands BIED 2021/03/29
a0 Level {dBuvim) Date: 2021-03-29
CLASS-B
70 4
3
60
CLASS.B (AVG)
50
40
30
20
10
02300 2330, 2350, 2370. 2390, 2410, 2430. 2450, 2470, 2490. 2510. 2530, 2550
Frequency {MHz)
Read Limit Over

MHz dBuV dB/m dBuV/m dBu\V/m dB

1 2396.,000 53.35 -16.19 43.1¢ 54.00 -10.84 Average
2 2390.006 73.48 -16.19 63.29 74.80 -10.71 Peak
3 2483.508 59.32 -9.69 49.63 54.00 -4.37 Average
4 @ 2483.568 79.47 -9.69 69.78 74.00 -4.22 Peak

.35 B (dBuV/m) = & i+ Fl#Hc(dB) + T #5iE @ & (dBuV/m)
A Fl(dB) = = A F#c(dB/m) + £ B 5LAAE 2 (dB)

. Peak Level <3t Average *3+4] &, # § & £ §F > Average & 7|
4. 3 A A g KT 20 dB 1

w N
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BERRARAT

S 4R WH-NCC-R21031810

HEA: KBl 110504 519 H

PIRRK A Bluetooth low energy module A5 NINA-B111
BR/BRRE 27°C /69 % Ant. Pol. VERTICAL
RIRFHCS CH LO & HI —Restricted Bands R P Hp 2021/03/29
BnLB‘FBl {dBuvim) Date: 2021-03-29
OLASS-B
70 4
2
&0
CLASS.R (AVE)
50 +
40
30
20
10
92300  2330. 2350. 2370. 2300. 2410. 2430. 2450, 2470. 2400. 2510. 2530. 2550
Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark
MHz dBuv dB/m dBuV/m dBuV/m dB
1 2390.000 52,92 -10.19 42.73 54,08 -11.27 Average
2 2390.006 73.14 -16.19 62.95 74.00 -11.05 Peak
3 2483.58@ 58.88 -9.65 49.19 54.88 -4.81 Average
4 @ 2483.56@ 79.82 -9.69 69.33 74.00 -4.67 Peak

1. #3 @& (dBUV/m) = f& i Fl#c(dB) + & ¥ 3 @ (dBuV/m)

2.} Flig(dB) = % S F#(dB/m) + £ R HLARI 4 (dB)
3. Peak Level i<+ Average *34]iE, 7 7 & £ 7 * Average € 7|
4. B w8 AF S BEHRE o O L) i 20 dB 1

T A5 1 25 of 32




BERRARAT

S 4R WH-NCC-R21031810

HEA: KBl 110504 519 H

655 Hv A &2 42fc(lGHz ) (B £ H)

RIFEK A

Bluetooth low energy module

A5

NINA-B111

BR/BR

27°C/69 %

Ant. Pol. : | HORIZONTAL

B RSN

RX 2402 MHz

BlzEp Hp

2021/03/29

Remarks

Freg

Read
Level

Factor

+ 1.Result=Read Valus+Factor
: Z.Factor=Antenna Factor-Cable loss-
: Amplifier Factor

Level

Limit
Line

Over
Limit Remark

[ W o R - Wy U Ty

£=)]

73.
166.
275.
448.
577.
716.

MHz

048
158
640
876
338
8s8e

dBuV

45.57
41.58
37.70
36.61
36.05
19.11

dB/m

-21.98
-17.77
-14.29
-10.17
-8.45
-6.07

dBuV,/m

23,
23,
23,
26.
27.
34.

59
g1
41
44
60
o4

dBuV/m

40.060
43.50
46.00
46.00
416.80
16.080

dB

-16.41 QP
-19.69 QP
-22.59 QP
-19.56 QP
_18.40 QP
-11.96 QP
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BERRARAT

S 4R WH-NCC-R21031810

HEA: KBl 110504 519 H

RIFEK A

Bluetooth low energy module

A5

NINA-B111

BR/BR

27°C/69 %

Ant. Pol. - | VERTICAL

B RSN

RX 2402 MHz

RIFE P 2P - | 2021/03/29

Remarks

[ TN o B S W I I B

=]

Freg

Read
Level

Factor

* 1.Rezult=Read Valus+Factor
: 2.Factor=Antenna Factor-Cable loss-
: Amplifier Factor

Level

Limit
Line

Over
Limit Remark

MHz

181.57@
389.716@
151.396@
552.356@
784,858
538.17@

dBuv

42,39
37.42
35.12
36.02
37.89
35.89

dB/m

-19.87
-13.61
-16.17
-8.19
-5.43
-2.00

dBuV,/m

23.32
23.81
24,95
27.83
31.66
33.89

dBu\V/m

43,50
46.00
16.080
16.00
16,080
46.00

dB

20,12 QP
222.19 QP
-21.05 QP
-18.17 QP
14,34 QP
-12.11 QP

T AE 1 27 of 32




552 4535 WH-NCC-R21031810
EERIFEARAS H#: RE 110 £ 04 519 B

6.5.6. #v A v ® 2 f2c(1GHz ) (3 £ )

Tl
f

PIRRK A . | Bluetooth low energy module A5 : | NINA-B111
BR/BRE 1 |27°C/69 % Ant. Pol. - | HORIZONTAL
RO . | RX 2402 MHz BlzEp I : | 2021/03/29
B[]Lmnal {dBuvim) Date: 2021-03-29
(LASS-B
70
60
CLASS.R (AVG)
50
.
40
S
30
20
10
0

1000 4000, 6000, 8000, 10000, 12000, 14000. 46000, 18000, 20000, 22000, 24000.26000
Frequency (MHZ)

Read Limit  Over
Freq Level Factor Level Line Limit Remark

MHz dBuVy dB/m dBuV/m dBuV/m dB

1 2402.000 42.42 -10.16 32.26 74.80 -41.74 Peak
2 (@ 4804.000 46.95 -4.64 42.31 74.00 -31.69 Peak

1. 3% @& (dBuV/m) = & Fli#c(dB) + T 5@ 3% i (dBuVv/m)

2. f I Fl#c(dB) = = 4 Fl#ic(dB/m) + £ P 5LAAE 2 (dB)

3. Peak Level >+ Average *34] &, # F & £ F >5 Average & 7|
4, H 8 Ap K EEE-5s % M4 2 20dB o

T A5 28 of 32




BERRARAT

S 4R WH-NCC-R21031810

HEA: KBl 110504 519 H

PIRRK A Bluetooth low energy module A5 NINA-B111
BRE/BR 27°C /69 % Ant. Pol. VERTICAL
RIRFHCS RX 2402 MHz RlzE P 2021/03/29
a0 Level {dBuW/m) Date: 2021.03-29
CLASS-B
70
60
CLASS.B (AVG)
50
2
40
.1
30
20
10
%000  4000. 6000. ©000. 10000. 12000. 14000. 16000. 1800C. 20000. 22000. 24000.26000
Freguency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark
MHz dBuV  dB/m dBuV¥/m dBuV/m dB
1 2482.000 42.37 -10.16 32,21 74.00 -41.79 Peak
2 @ 4804.008 46.91 -4.64 42,27 74.80 -31.73 Peak

1. #3 @& (dBUV/m) = f& 1 Fl#c(dB) + = ¥ 3 @ (dBuV/m)

2.} Fl#(dB) = % & Fl#(dB/m) + £ Bl ELARIE 4 (dB)
3. Peak Level 4>+ Average U417, # § & £ § * Average € 7
4. 8 A S gas Y T4 i 20 dB e

T AS 1 29 of 32
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