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1.2 EmEFE

= mERSER A 2402 MHz ~ 2480 MHz » Sx KEIHEINER A 1.77 dBm - Et1AHEE =
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nRFgo Studio V1.21.2 , - 132 GH4E K



iNntertek

Total Quality. Assured.

1.5 AIE B Z AR Al 3=

SRS 200500026 TWN-001
Page 6 of 33

2 RED Emi | EmFR & BC AR M
Notebook PC Dell Latitude D610 | JXWZK1S | USB shielded cable 1 meter
DC Power Supply | Twintex TP-1603C N/A N/A
AEUaR N/A N/A N/A N/A
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P AL RS

2.1 ERRE

RINRZEGHH  IBEXANEEEZEGEINRGIRBH RIS 3.10.1.1 82K

- BRARPEE B RE 2 ies  ERBERNETS MR EEE : 2400~2483.5
MHz -

2.2 AIEAS

AORELNERRE - NEmMZERERS 240272480 MHz - 75 40 @] t)EE ; E

SRR N IUPAVR

2402MHz+2K, K=0~39
Channel Low 2402 MHz

Channel Middle 2440 MHz
Channel High 2480 MHz

VI ERSE ARG ERE
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3LRBRIBEEK
3.1 ERRE

BINREHE  KBERBNEEZEZTEINRFIAFBH IR 3.10.1.3(3)
ZRE - ARIEEEAFEFRER - EHES 6 dBi 7708 m 2 35T R4RHT -

FEIKiEB3E 6 dBi KA [MIBmAY dBi A& - SERVEANBEEH L INRIRGE -

3.2 KRB
SAREE (MHz) Antenna Gain (dBi)
2402 MHz ~ 2480 MHz 0
AT it I  : Printed Antenna
# B B I Fixed
X 4 B FE : WT52832-S2
X # M R WIRELESS-TAG TECHNOLOGY CO., LIMITED

3.3 AEAR

REZHRMEIBRER 6 dBi - BEILEF RV EXRBEEHHINRIRFE -
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A {HFRRE
4.1 BRAREE

KB X BN B EEZE S EINRFIABHIIITREEE 3.10.1.6(2)(A) BT ZIRE - 6 dB

tA5 2 /D &R 500 kHz °
4.2 Bl 55k
b5 RFEERIGE  BEFE O RGIELHEE VR EEEEER I ESS -

43 Al EE

EUT Spectrum

AP

Ant. connector Attenuation DC Block RF input
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4.4 Rl 45 R
R C
THERE %
AEHER 1 2020/58
Single TX
Chain 0
Frequenc ece Limit
Mode Channel (I?/IHz) v Bandwidth (MHz) Result
(MHz)
0 2402 0.671 >0.5 Pass
BLE 19 2440 0.683 >0.5 Pass
39 2480 0.691 >0.5 Pass
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Chain0 : 6dB Bandwidth @ Lower Energy Mode Ch 0

Agllent Spectrum Analvzer 6dB Dccupled Bandidth_""0x«oi

10:24/59 Af

ANALIGN OFF
Center Freq 2.402000000 GHz J ) Avg Type: Log-Pwr TRACE
PHO: Wide —»— Trig:FreeRun Avg|Held: 1001100 T\ég Y m

IFGain:Low #Atten: 6 dB
AMkr3 671.0 kHz|
0.012 dB

Ref Offset 205 dB
'ILU dBidiv_ Ref 16.50 dBm
og

B0
350
35

<

Center 2.402000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.00 ms (5001 pts)

FUNCTION FUNCTI

2,401 868 0 GHz
2.401524 5 GHz
671.0 kHz (A) 0012 dB

STATUS

ChainO : 6dB Bandwidth @ Lower Energy Mode Ch 19

Ch 19_2440)

10:27:26 AM May 08, 2020

50Q DC \ALIGN OFF
nter Freq 2 440000000 GHz Avg Type: Log-Pwr TRACE[1 - 3456
PNO: Wide ~—»— Trig:FreeRun Avg|Hold: 1001100 TYPE| F' m
0T

IFGain:Low #Atten: 6 dB

AMkr3 682.8 kHz
Ref Offset20.5 dB
EggBldiv Reef 1ﬁs.e50 dBm 0.031 dB

650
=350
135
235
<355
435
B35
f35

<

735

Center 2.440000 GHz Span 4.000 MHz
[#Res BW 100 kHz #V/BW 300 kHz Sweep 2.00 ms (5001 pts),

I A
f 2439956 8 GHz 0617 dBm
f 2439508 8 GHz 6611 dBm
f o 682.8kHz (A) 0031 dB

STATUS

Chaan 6dB BandW|dth @ Lower Energy Mode Ch 39

0_Ch 39_2480)
NALIGN OFF

10:32:55 AM May 08, 2020

509
Lnter Freq 2 480000000 GHz ] Avg Type: Log-Pwr TeGE[ 350
PO Wide ~»- Trig:Free Run AvglHold: 1001100 TYRE[M sttt
IFGain:Low #Atten: 6 dB DET|P MR R M
AMkr3 690.6 kHz|
Ref Offset 20.5 dB
10 deidy Ref 16.50 dBm -0.025 dB
650 I
350 e — Q e
135
235
335
435
535
-635
-735
Center 2.480000 GHz Span 4.000 MHz
[#Res BW 100 kHz #V/BW 300 kHz Sweep 2.00 ms (5001 pts),
v _ ]
1 N f 24798612 GHz 0840 dBm
2 N f 2479506 8 GHz £822dBm
A2 foa 690.6kHz ()  0025dB
4
5
6
7
8
9
10
1
12

STATUS
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5.E{E# L IhE
5.1 EAREE

B X BN B EEZE S EINREFIAB IR 3.10.1.2(1)(C) BN Z R E - HEH

AR ZBINREHE - HIEEHLINRASAR 1 Watt
5.2 flE50E
IE% RF BERE - RRFRZ KRBEHES YR EREREAG &S -

5.3 AlGlAC E B

EUT Peak power

/C Q\meter/ sensor
/ AN

Ant. connector Attenuation DC Block RF input
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5.4 HIE4ER
e 124 °C
HERE 156 %
AlEHHEE :2020/58
Single Tx
Chain 0
Output| Total |[Maximum|Maximum
Frequency| Power | Power power power | Limit |Margin
Mode |Channell " o) | (Av) | (av) | (PK) | (PK) | (dBm)| (dB)
(dBm) | (mW) (dBm) (mW)
0 2402 0.28 1.07 1.65 1.46 30 -28.35
BLE 19 2440 0.46 1.11 1.77 1.50 30 |-28.23
39 2480 0.42 1.10 1.51 1.42 30 -28.49
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6.5R 5 IZ M T A
6.1 B

KBERBNEEZESTRINRFIABHIXMARE 2 3.10.1.5 i 2 EK - HhiE

HIRHINZERET - B S 2.8 812 —MRIRHIEK :

e b BSBE (MR/AR) i
(MHz) (2R)
0.009-0.490 (&) 2,400/ 5B (T i) 300
0.490 (£%)-1.705 (&) 24,000/%8 % (i) 30
1.705 (£&)-30 (A 3) 30 30
30 ()-88 (&) 100 3
88 (~=)-216 (&) 150 3
216 (£ =)-960 () 200 3
Above 960 500 3

et
1. BRFBRRE - LB ERNERIZE -
2. QBB RIE A RSEO R ARAVF R R ARAVEERE -
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6.2 Al 53E

MERAYRBIEERSERF - AIFAYMAREZRKRSER - 2K - IEZE
BESRAERESANESFS®R N - FAYNE—EERME 08 AR - O] 360°
TR EEAR E - FAIMEEBERAR 3 Ok - RROI{EEEREIMNE 1~4 KZEFBE -
NAXGAENE FiEE  REFANEREF SR - KEKENEERLEA
RAE -

REISREAZE 3 ARAIGER MIRIT - BRIFERITIS IR B E XEUBRER
U —EBEE N 2R - ERFAIY 55 R BE RN RS RS E R (Noise floor)
Z1E0 - BIEF—K 28 (Pre-amplifier) S Al BEBE HIAE - B ISPAA 2 B E R #E
Z3RZEHE -

#1T 30 MHz-1 GHz BRI A Bilog R4R - #1147 1 GHz LA ERYAIEFRIBE A Horn

KAR + 9kHz-30MHz BYRIFEE B Loop K4R °



iNntertek

SRS 200500026 TWN-001

. Page 16 of 33
Total Quality. Assured.
6.3 Al ER
#8 R #5 [E 9kHz - 30MHz
Loop
Antenna
| 3m |
< >
1 1
EUT&E 2
Al
0.8m
]
L]
\
[ \ ]
T Ve
Receiver
#8 %0 [E| 30MHz - 1GHz
| Antenna
Tower
1.074.0 m
< > |
3m Receiver
Antenna
EUT&EE L
I |
? 0.8m
: i
A4 |
]
]
\
[ \ ]
RF Test
L E Receiver
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SAZREBE KR 1GHz

Antenna
Tower
< > Horn or Bilog
1-4 meter /|| Antenna
EUTREE

L HPF and Pre-Amp.

| (if necessary)

1.5m

v I ._\

] —]
[] \
| \—
N Spectrum

Analyzer
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6.4 AIF 4G R
6.4.1 SAZE{KH 1GHz

mE : 28 °C
HENRE : 58 %
HIEE H 2R : 2020/8/14

9kHz-30MHz
Frequency Correction | Reading | Corrected Limit Margin
Detector Factor Reading @3m

(MHz) (dB/m) (dBuv) | (dBuV/m) | (dBuV/m) (dB)
0.25 AV 18.34 37.86 56.20 99.65 -43.45
0.55 QP 18.43 2491 43.34 72.80 -29.46
1.15 QP 18.46 23.55 42.01 66.39 -24.38
3.79 QP 18.77 13.07 31.84 69.54 -37.70
10.03 QP 20.35 10.13 30.48 69.54 -39.06
13.09 QP 20.51 10.66 31.17 69.54 -38.37

Remark: Corr. Factor = Antenna Factor + Cable Loss
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30MHz - 1GHz
Antenna |Frequency|Spectrum|Correction| Reading | Corrected | Limit Margin
Polarity Analyzer | Factor Reading | @3 m
(MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m) ((dBuV/m) (dB)
Vertical 47.46 QP 21.95 11.07 33.02 40.00 -6.98
Vertical 95.96 QP 16.32 23.66 39.98 43.50 -3.52
Vertical 156.10 QP 21.87 8.65 30.52 43.50 -12.98
Vertical 171.62 QP 21.33 9.70 31.03 43.50 -12.47
Vertical 191.02 QP 19.24 12.70 31.94 43.50 -11.56
Vertical 383.08 QP 24.86 9.66 34.52 46.00 -11.48
Antenna |Frequency|Spectrum |Correction| Reading | Corrected | Limit Margin
Polarity Analyzer | Factor Reading | @3 m
(MHz) | Detector| (dB/m) | (dBuV) |(dBuV/m) |(dBuV/m) (dB)
Horizontal 95.96 QP 16.32 22.78 39.10 43.50 -4.40
Horizontal 156.10 QP 21.87 8.13 30.00 43.50 -13.50
Horizontal 171.62 QP 21.33 7.85 29.18 43.50 -14.32
Horizontal 191.02 QP 19.24 10.45 29.69 43.50 -13.81
Horizontal 256.98 QP 21.41 8.55 29.96 46.00 -16.04
Horizontal 383.08 QP 24.86 9.25 34.11 46.00 -11.89

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.4.2 SRR KN 1GHz
e 127 °C
HENRE @57 %
A HE 12020066
Frequency | Spectrum | Ant. |Correction|Reading|Corrected| Limit |Margin
Mode Analyzer | Pol. | Factor Reading | @3 m
(MHz) Detector (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
BLE ChO 4804 PK Vv 6.92 36.89 43.81 74.00 | -30.19
- 4804 PK H 6.92 3394 | 40.86 74.00 | -33.14
4880 PK Vv 7.12 35.36 42.48 74.00 | -31.52
BLE_Ch19
- 4880 PK H 7.12 33.11 40.23 74.00 | -33.77
4960 PK Vv 7.33 32.89 40.22 74.00 | -33.78
BLE_Ch39
4960 PK H 7.33 35.46 42.79 74.00 | -31.21

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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7.5 58T EAE
7.1 EARRE

KBEFRBNEEZEZRINREIAEH IR 3.10.1.5 ZRE - &

&
3
P
Y
(a=i)

BN Z1ER 100 kHz A - B E 3P E ERI SR RN IAFEE P &

il
R

I
il

=

TINFE 7 100 kHz ARSGIHIATINER - TEIRE 20 77 H(dB) °

7.2 Al A

eI Y KRB ABEE VR BEEES A ES -
SHIEE% : 30 MHz ~ 25 GHz °

R E FRNTARSE RS 100 kHz - RAVSAR AR SREFITIAR -

7.3 AlEicEE
EUT Peak power
G meter/ sensor
/ g
Ant. connector Attenuation DC Block RF input

7.4 BEER

HIE H 2R : 2020/5/8
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#Avg Type: RMS
Avg|Held: 10110

PHO: Wide - T ee Run

IFGain:Low #Atten: § 4B
Ref Offset 20.5 dB Mkr1 2.401 844 714 GHz

'\%SE‘J?}N Ref 16.50 dBm -1.115 dBm

Center 2.4020000 GHz Span 1.007 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
usa sTATUS

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 0

(Lower Energy_C h 0_2402)

10:265:265 AM M
TRACE

g Type: RMS
AvglHold: 10110

arker 1 2.402150000000 GHz Pﬁ e Trg:FresRun

: Fast
IFGain:Low #Atten: 6 dB werlP
Mkr1 2.402 2 GHz|
Ref Offset 206 dB
10 dBidiv R:-r 1;:’>Odam -1.387 dBm|
Log
¥, ¥

Stop 25.00 GHz,

Start 30 MHz
es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts)

I

N f 24022 GHz -1.387 dBm

2 N f 48040 GHz -40.314 dBm

3 N f o 72061 GHz (A) 41.805 dBm
5
8
7
8
9
10
1"
12

sTATUS

#Avg Type: RMS
PHOWide ~»- Trig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 6 dB

Mkr1 2.439 851 383 GHz
Ref Offset 20.5 dB
'\%SE‘J?}N Ref 16.50 dBm -0.671 dBm

Center 2.4400000 GHz Span 1.024 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

Mse

STATUS




t t k SRS -
m Gr e =3 2?)(:22002635Tv\g;| og;

Total Quality. Assured.

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 19

RMS

#Avg Type:
AvglHold: 10110

Mkr1 2.439 6 GHz|
Ref Offset 206 dB
10 cBidiy Ref 16.50 dBm -3.088 dBm|
og

(]

Stop 25.00 GHz

Start 30 MHz
es BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

24396 GHz -3.088 dBm
4.880 6 GHz -42.963 dBm
7.3193 GHz (A) -40.195 dBm
4880 4 GHz -42 963 dBm

STATUS

#Avg Type: RMS
FHO: Wide -»-  Trig:Free Run Avg|Hold: 10110
1FGain:Low #Atten: 6 4B

Mkr1 2.479 860 056 GHz
Ref Offset 205 dB
wcogsuw Ref 16.50 dBm -0.853 dBm

Center 2.4800000 GHz Span 1.036 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

STATUS

Mse

Chain0 : Conducted Spurious @ Lower Energy Mode Ch 39

(Lower Ene

10:35:14 AM May 03, 2020

va Type: RMS
Avg|Held: 10110

Mkr1 2.480 2 GHz|
Ref Offset 206 dB
jocBidy__Ref 16.50 dBm -3.373 dBm|
og

&
o)
'
Start 30 MHz Stop 25.00 GHz
es BW 100 kHz #VBW 300 KHz Sweep 2.39 s (40001 pts)
2 N R A
N f 2480 2 GHz -3.373dBm
2 N f 4.960 6 GHz £50.670 dBm
3 N f o 74384 GHz (A) -40.742 dBm
4
5
6
7
8
9
10

11

usa sTATUS
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8.INE®ZR

ik

8.1 ERRE

KBEFRBNEEZEZRINREIAEH IR 3.10.1.6(2)(B)EI Z R E - HE
USRI RS  EEAERSE AR 3kHz BENRN - ABFNESEE X ZIE

ERFENXREBEEESHER - EASKR 8dBm -

8.2 Al 753E

R T KRB ABEE YR ERER A FEES - THBHEELERRE
A REBITIRER 3kHz - RAVERARBITIER - REKE/EXFESEE

FRIA 3 kHz °

8.3 AlEl A & B

EUT Peak power

/C Q\meter/ sensor
7 AN

Ant. connector Attenuation DC Block RF input
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8.4 Al ER
m = :24 °C
HERE (56 %

AIERHES 1 2020/58

Single TX
Chain 0

Frequency| RBW | PSDin PSD in 3kHz Limit | Margin

ez e (MHz) |factor | 10kHz (dBm) | (mw) [(dBm)| (dB)

0 2402 5.23 -10.57 -15.80 | 0.03 8 -23.80
BLE 19 2440 5.23 -11.14 -16.37 | 0.02 8 -24.37
39 2480 5.23 -10.64 -15.87 | 0.03 8 -23.87
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8.5 BEER

Agilent Spectrum Analyzer

0_Ch 0_2402)

g Type: RMS

SRS 200500026 TWN-001
Page 26 of 33

Chain0 : Power Spectral Density @ Lower Energy Mode Ch 0

L0:25:04 AM iy 06,

L
enter Freq 2.40 .». Trig:FreeRun Avg|Held: 20120
#Atten: 6 dB
Mkr1 2.401 673 GHz
Ref Offset 20.5 dB N
19 dBidiv Ref 9.00 dBm -10.567 dBm
og
Center 2.402000 GHz Span 3.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
sG sTaTUS

Cha

Agilent Spectrum Analyzer tral Density_

Fr
#Avg Type: RMS

in0 : Power Spectral Density @ Lower Energy Mode Ch 19

T 2
enter Freq 2.440000000 GHz Jidg o Trig:FreeRun o B i
IFGain:Low #Atten: 6 dB
Mkr1 2.439 874 GHz
Ref Offset 205 dB
19 dBidiv Ref 8.00 dBm -11.144 dBm
og
|
{
Center 2.440000 GHz Span 3.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
hisG sTatus

Cha

Agilent Spectrum Analyzer tral Density_" O

Fr
#Avg Type: RMS

in0 : Power Spectral Density @ Lower Energy Mode Ch 39

20

10:33:12 AM zy 06,
TRAGE

T 2
enter Freq 2.480000000 GHz . . Tgreerun g T i
IFGain:Low #Atten: 6 dB oerlP
Mkr1 2.479 667 GHz
Ref Offset 205 dB
19 dBidiv Ref 8.00 dBm -10.641 dBm
og
i
Center 2.480000 GHz Span 3.000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 28.7 ms (1001 pts)
hisG sTatus
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9. 38 E &R
9.1 EAREE

KBEERBNEEZEGRINRFIESHRINREE 3.10.1 &i(5) ZRE - EHE

~|

HEEIZER 100kHz N - BHBTEENFENRERRIETHEPEEE

sl

SEINER 7 100kHz ARSI IBINER - F|EIE 20 7 E(dB) - DGRBS IR

WER - ULSh - SERSE 2.7 ENRRARZIEES RS - BESE 28 S1ZRE -

9.2 Al Ec EE
Antenna
Tower
3m
1~4 meters Horn
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9.3 HIFER
mE 127 °C
HERE 157 %
A HEE 12020066
Frequency Spectrum| Ant. |Correction|Reading|Corrected| Limit |Margin| Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) |Detector |(H/V)| (dB/m) |(dBuV) ((dBuV/m)|(dBuV/m)| (dB) (MHz)
2368.29 PK H 34.42 20.59 55.01 74 -18.99 231072390
BLE 2390.00 AV H 34.52 8.88 43.40 54 -10.60
2492.09 PK H 34.96 20.17 55.13 74 -18.87 2483.5~2500
2492.49 AV H 34.96 9.03 43.99 54 -10.01

Remark: Correction Factor = Antenna Factor + Cable Loss

M ERIRAERTEREE -
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Appendix A : Sl{E2S
Test Calibration Next
Equipment/ Brand Model No. Serial No. Calibration
. Date
Test site Date
EMI Test
Receiver Rohde & Schwarz ESR-7 101232 2020/01/18 2021/01/16
Signal Analyzer Agilent N9030A MY51380492 | 20190821 | 2020/08/19
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2020/04/13 2021/04/12
Broadband
SHWARZBECK VULB 9168 9168-172 2020/06/02 2021/06/01
Antenna
Horn Antenna SHWARZBECK BBHA 9120 D 9120D-456 | 2020/01/20 2021/01/18
Pre-Amplifier SCHWARZBECK BBV9718 9718-004 2019/10/16 | 2020/10/14
H'g:i'ltt:fss Reactel 7HS-3G/18G-511 N/A 2020/05/27 | 2021/05/26
Power Meter Anritsu ML2495A 0844001 2019/10/23 | 2020/10/21
Power Sensor Anritsu MA2411B 0738452 2019/10/23 | 2020/10/21
966-2(A) Cable SUHNER SMA / EX 100 N/A 2019/08/19 2020/08/17
966-2(B) Cable SUHNER SUCOFLEX 104P CB0005 2019/08/19 2020/08/17
RF Cable SUHNER SUCOFLEX 104P CB0006 2020/04/30 | 2021/04/29
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2020/02/22 2021/02/20
Chamber

Note: No Calibration Required (NCR)
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This uncertainty represents an expanded uncertainty expressed at approximately the

95 % confidence level using a coverage factor of k=2.

Item Uncertainty
Vertically polarized radiated disturbances from 30MHz~1GHz in a semi-anechoic
. 4.90dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 4.89 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
. 4.29 dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. i . 4.29 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~26.5GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 18GHz~26.5GHz in a
. ) . 2.45dB
semi-anechoic chamber at a distance of 1m
Vertically polarized Radiated disturbances from 26.5GHz~40GHz in a
. . . 2.45dB
semi-anechoic chamber at a distance of 1m
Horizontally polarized Radiated disturbances from 26.5GHz~40GHz in a
. ) . 2.45dB
semi-anechoic chamber at a distance of 1m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
. 3.32dB
distance of 3m
Emission on the Band Edge Test 4.29 dB
Minimum Emission Bandwidth 7.69 %
Maximum Conducted Output Power 1.15dB
Power Spectral Density 1.15dB

AC Power Line Conducted Emission

2.52dB
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