I 2 %l 2160158R-E3032120207 > D E KRA

NCC i # 5 sig T4t 3 2V 2% 4 4

A & ¢ 4(? ~ )RFID Reader/Writer

Sl g5 TWN4 Slim
Jia 4% |ELATEC

¢ 3 %|ELATEC GmbH

—

T

ht |Zeppelinstrasse 1,Puchheim 82178 Germany

% 1@ p #1100+ 06 7 04 p
FFL 8 7 p #1100~ 097 22 p

¥ 2+ % #5|2160158R-E3032120207
¥ 2% w AVI10

W
\\\\\ | /l///

Testing Laboratory

“Dafy ) W 3023

APREIRE R AEHLZ PR ST T

APEEEE PN ZRRESEFT R RFRBIAAZIRIFLEAFL PN TR ER I MITAE R I W R W EHE -
FERY AL HASLD TAF & T o re A8 T 2 -

ARIREF L LG RIURER N AT R AT AR o

HEBRRIASETFEARBEE > TREDERPEP DR R IR 0 SR BRI FRTRSEY o @A
TP AR R S AR S PRt kR .

¥ 1E£57TF



I 2 %l 2160158R-E3032120207 > D E KRA

7z A = >

BIESEE S I I A A I
FFEFFpH:110~ 097 22 p
3¢ 2 5.5 2160158R-E3032120207

D DEKRA

A& tH( 2) RFID Reader/Writer
o ELATEC GmbH
12 Zeppelinstrasse 1,Puchheim 82178 Germany
PR ELATEC GmbH
FRIPFIFTLR DC 5V (Power by USB)
FR PR TR DC 5V (Power by USB)
TR R ELATEC
B TWN4 Slim
Ead M7 B EPIE B R4 (109 £ 07 7))
EERC R RS
m| 8 B P R B Rl (RRRE (BRI IR
1 |3k ib T 38 [ S B R 3.3 & PASS |\ 4o 2o i b 23
2 |'8 W1 5 l“&ﬁ“%ﬂ? AR 4.10.1.2 Pass | D AATFERESE
3 [2:mz2 2k i S B %Hﬁzﬁ%gﬁ% 410134 & PASS
4 |45 5+ dERIE M SPIF B PR 41015 2 3.6 & | PAss
B Bz RFE | N el 44
5 [aasn b % SPI B LA 41015 pass
CRLE I 0 L PN en g ”
6 _IL 105 _—;‘_ ;5&1;‘% e &TKP %‘H#Jﬂlﬁr*ﬁ»#’ 4.10.15 % 3.6 & PASS FER 225 [ 2 2.3 &
7B TR [ eI B R 4.10.1.6 PASS
8 [T RAR | F ST B PR 4.10.1.6 PASS
9 |Duty Cycle - -
10 |v © % 4 - N - --
= a} /1: X
LW \/‘\{\ﬂ/(
BHRIFLER / ME R
en &
BRI ARER |
B AREF | fRik s
2424
BERE ER 3 | 92
BB AREF [ FFEE5




I 2 %l 2160158R-E3032120207 > D E KRA

B P 7 o#c

1. FL R T e 6
1.1. B B 2 B B A ettt 6
1.2. BE B BRZE I oottt ettt 7

1.3. S IR TR I 2T ZE B b 8
1.4. D i ) [T 8
1.5. T e 4 ST 8

2. PIRTRB BRI T B E T 3 s 9
2.1. B H B IE TR ottt nreare s 9
2.2. b e L OSSPSR 10
2.3. B B b . B et e e et ———eeee et e e e e ———teee e e e e ae————eeeeeeea e ——————aeaaaaa—— 11

B, T REREET BB IRIEE oo oo oot e oot 12
T - A OO 12
I I L oS TST T 12
8.3, BIEEZEHEI] coeerereere e 12
34, T IREBEEBIZER T oot et 13
4, Jéf_ﬁj%]:'zﬁ LT 17
AL HE T HEIE oo 17
B2, BRI 2 oo et 17

T S 17
B4, R FGRGER R o 18

R S Y 19
Bl HE T AEE oo e e 19
5.2, %ﬁﬁﬁ ................................................................................................................................. 19

6.1. j, #* Jf}%—_? ................................................................................................................................. 20
6.2. S = PRSPPI 21
6.3. iR ’f#?} ............................................................................................................................. 22
6.4. B B T B B R R T o 23
7. PR B 20 R T3 B3 B8 bbb 35
7.1. TS -SSR 35
7.2. S I SRR 35

7.3. TRIFEZE I oo s 35
7.4. ML B2 RF @ 328 BHRIZE R T e 36

I R A 10 39
BLe  HEF AEIE oo et e et e et 39
I I L OO 40

8.3, IIZEEE HE I ooeoneeesese s 41
84, @ WAFFPE L E L 100 F HIIUBEEE F e 42

9. BB ATIE TR oo oo 50
9.1, HE T B e e 50




I 2 %l 2160158R-E3032120207 > D E KRA

9.2.
9.3.
9.4.

10.

10.1.
10.2.
10.3.
10.4.

11.

11.1.
11.2.
11.3.

i 1
it 2

SR R T TSP USRS PP PP URPRPRPR 50

TBIRRZE HE IR e 50
L - e RO 51

B e OSSPSR 53
RS USSR PRSI 53
SR3OS 53
| OSSR 53
B B B B B T i b e bbb eer e b e e beeaeareenas 54

D10 Y23 o] SR 56
SR 13 Rac SR PPR 56

IR ZE LB oo 56
DULY CYCIE B 2 5 B ittt et e R e et et ae e renreenn 57

ERIECRE ¥ = iy
iRl 3ndp B




I 2 %l 2160158R-E3032120207

D DEKRA

Revision History

Report No.

\Version

Description

Issued Date

2160158R-E3032120207

V10

Initial issue of report.

2021-09-22

5 F£57TF




I 2 %l 2160158R-E3032120207 > D E KRA

1. AFFTH

1.1. FRIFEETH

PR R ELATEC GmbH

ol 12 Zeppelinstrasse 1,Puchheim 82178 Germany

Wit B ELATEC GmbH

A& R RFID Reader/Writer

A 545 TWN4 Slim

LA 2402-2480MHz

1 IFHEAE x40 B

R SN GFSK

XA Integrated Antenna

WA E Refer to the table “Antenna List”

A £ Auto

Antenna List

No. [Manufacturer Part No. Antenna Type Peak Gain
1 |ELATEC GmbH BGM11s12f256GA-V2 Integrated Antenna 2dBi for 2.4GHz
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1.2. KExHERP
1 FRIEE AP
<1> {Fpl# RFID Reader/Writer » # % 7 Bluetooth 4.2 4o NFC % 125kHz # iy » pt3p 2 %
Bluetooth 4.2 eipl3#4F £ 5 5 # = 5 3 > 7 < Integrated Antenna » & 4 2.4GHz 3 vt » {1 *
GFSK #A % = ;8 sk @ax2n gl - 43 001939 5 BIF#E > 25 BT pE2 P o
(1) #5482 & 2 i awftsy -
<1> # 7?'];“3 ESE I
<2> FRRIEE BE G % 24GHz S U AR S o {1 GFSK P %2 4k BiEg o ¢
Hx M5
<3> ¥ 7 #7) : Bluetooth 4.2 -
<4> A kg st 1OHE I d ] 2402 - 2480MHZ -
<5> H 40 B IFHEE 0 1 (EARIE AR S G
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 00: 2402 MHz Channel 01: 2404 MHz Channel 02: 2406 MHz Channel 03: 2408 MHz
Channel 04: 2410 MHz Channel 05: 2412 MHz Channel 06: 2414 MHz Channel 07: 2416 MHz
Channel 08: 2418 MHz Channel 09: 2420 MHz Channel 10: 2422 MHz Channel 11: 2424 MHz
Channel 12: 2426 MHz Channel 13: 2428 MHz Channel 14: 2430 MHz Channel 15: 2432 MHz
Channel 16: 2434 MHz Channel 17: 2436 MHz Channel 18: 2438 MHz Channel 19: 2440 MHz
Channel 20: 2442 MHz Channel 21: 2444 MHz Channel 22: 2446 MHz Channel 23: 2448 MHz
Channel 24: 2450 MHz Channel 25: 2452 MHz Channel 26: 2454 MHz  Channel 27: 2456 MHz
Channel 28: 2458 MHz Channel 29: 2460 MHz Channel 30: 2462 MHz Channel 31: 2464 MHz
Channel 32: 2466 MHz Channel 33: 2468 MHz Channel 34: 2470 MHz Channel 35: 2472 MHz
Channel 36: 2474 MHz Channel 37: 2476 MHz Channel 38: 2478 MHz Channel 39: 2480 MHz
<6> pliFE#cH¥ : Director V4.05 -
Parameters of test software setting
Frequency 2402MHz 2440MHz 2480MHz
BLE (1Mbps) N/A N/A N/A
<T> Mgt 5N LR p B R S o
<8> A% GCGFSK#A % -
<9> jp|:EE B : DC 5V (Power by USB) -
2. FRIKE PR FRIEE
FRIEE R a1 3L EREE -
PlER Mode 1: % 5+ %

Mode 2: #4c &




I 2 %l 2160158R-E3032120207

D DEKRA

1.3. ASLPRPF S LR

Rl PR > By kPR R F 4T A

Product Manufacturer

Model No. Serial No.

Power Cord

1 |Notebook PC DELL

P62G

229FJC2

N/A

Signal Cable Type

Signal cable Description

A |USB Cable

Shielded, 2.0m

Notebook PC
(1)

1.5. BIE R A TR

PlEfe E 4ot B 14 955

4 7 4 7 425 Director V4.05 3745 &

CLH BTIURL 5 A

Mlwn|e
#

7w H 1S B ARG
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2. RIBBRRERBRAKRITA
2.1. BRI A ER

FRERBRIEE

Performed Item Items Required Actual
o Temperature (°C) 10~40 °C 27.1°C
Conducted Emission —
Humidity (%RH) 10~90 % 45.4%
) o Temperature (°C) 10~40 °C 23.6°C
Radiated Emission —
Humidity (%RH) 10~90 % 62.3%
) Temperature (°C) 10~40 °C 22 °C
Conductive —
Humidity (%RH) 10~90 % 55 %

PAEE A 2RRERA L E A
PRI E LM BER A PR R BRI S

AAREPY - FRzEL 2 Lep

WHEFPF - FELEL L pARI-F- Lo gL Lo p
WERGRALE M FSHIE B (3 (F4F 5 9KHZ to 325GHz)

IV B : 3023

BREF R E R e AP R

PREF R TR 0 PR S LR EL - BR265

T e . +886-3-275-7255

B2 5Ah . +866-3-327-5505

a+EE 4 o info.tw@dekra.com

AR S . http://www.dekra.com.tw

¥ 9F X 57TF
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2.2.

IR A P S

For Conduction measurements /SH1

Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
X |EMI Test Receiver R&S ESR7 101601 2021.06.19 [2022.06.18
X |Two-Line V-Network |R&S ENV216 101306 2021.04.08 |2022.04.07
X |Two-Line V-Network |R&S ENV216 101307 2021.05.04 |2022.05.03
X |Coaxial Cable DEKRA RG400_BNC RF001 2021.05.24 |2022.05.23
Note:
1. All equipments are calibrated every one year.
2.  The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Testing System V2.0
For Conducted measurements /SH2
Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |Spectrum Analyzer R&S FSV30 103466 2020.12.28 (2021.12.27
X |Peak Power Analyzer |KEYSIGHT 8900B MY51000539(2021.06.07 (2022.06.06
X [Power Sensor KEYSIGHT N1923A MY59240002|2021.05.17 |2022.05.16
X |Power Sensor KEYSIGHT N1923A MY59240003|2021.05.17 |2022.05.16
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Conduction Test System V9.0.5
For Radiated measurements /966-3
Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
X |Loop Antenna AMETEK HLA6121 49611 2021.03.16 (2022.03.15
X |Bi-Log Antenna SCHWARZBECK |VULB9168 9168-678 2020.09.04 (2021.09.03
X [Horn Antenna ETS-Lindgren 3117 00201259 2020.10.23 (2021.10.22
X [Horn Antenna Com-Power AH-840 101087 2021.06.16 |2022.06.15
X |Pre-Amplifier EMCI EMC001330 980302 2021.07.26 (2022.07.25
X [Pre-Amplifier EMCI EMCO051835SE  |980313 2020.11.25 (2021.11.24
X |Pre-Amplifier EMCI EMCO05820SE 980310 2021.07.07 (2022.07.06
X |Pre-Amplifier EMCI EMC184045SE  |980362 2021.08.24 (2022.08.23
X [Filter MICRO TRONICS |BRM50702 G251 2021.09.16 (2022.09.15
Filter MICRO TRONICS |BRM50716 G188 2021.09.16 (2022.09.15
X |EMI Test Receiver R&S ESR 102793 2020.12.17 (2021.12.16
X [Spectrum Analyzer R&S FSV3044 101113 2021.02.03 (2022.02.02
X |Coaxial Cable SGH, EMCI HAB800, SGH18 |HY2103-001C|2021.03.03 [2022.03.02
X |Mircoflex Cable HUBER SUHNER |SUCOFLEX 102 |MY3381/2 2021.06.25 (2022.06.24
Note:
1. All equipments are calibrated every one year.
2.  The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Testing System V2.0

% 10F £ 57F
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2.3. ERA IR
PRETR S 1P DEKRA P 382 22713+ 8 & A AR L 5 BRIFF &Y 2F 1 it
WENFHEI L IR I ALER L K=2D[FFAFF N §LARGS 95% -
HEBRRGRR N AE TR ER S > TREDERITE P SRR TR 0 B ERERG

AFRNEST > B EBAT T R RDF RS AP SRR -

Test item Uncertainty
R BRI R R +3.42 dB
I f_ﬁ_ﬁi;] drah & +0.91dB
’ Under 1GHz Above 1GHz
15 5+ iRlF
+4.06 dB +3.73dB
R B2 RF (8 3 6 +2.53dB
Under 1GHz Above 1GHz
i g 02 i F 100 F AR e
+4.06 dB +3.73dB
i AEE R +682.83 Hz
FHTHERR +2.53 dB
Duty Cycle +2.31ms

¥ 11 F£57F
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3. TR BT BRI
31 @#*HFE
EE RS R R ET*FE‘HHMF—%R%* ¥ 330U T L TR MK
B EH > BB R T ,mqutpﬁ p 150 kHz~30 7 # ##(MHz)z 548 7 B (L ® g+ =
- TR )RR E T A2 ] BB E RS 50 A fl(uH)2 50 ¢
¥ (Q)2 TR AR IEFAE »:c\:-%ﬁ»;(Lme Impedance Stabilization Network ; LISN) o #f & & fp /&
RS SRS A

Frequency #7 5 # ] @ H 4] B (dBuV)
MHz WE Tya
0.15-0.50 66-56:+) 56-46:
0.50-5.0 56 46
5.0-30 60 50

PO S 2 iR
3.2. &R
FRPFENFE0 L2 2R LG (FFAAFTENE ) BEFERF T RRES
TR, B(LISN) > Fe pF 545 R4 2 LISN §E 80 = & » T H#-3 a4 5 430> 12 30
240 22 AFAFPEITTIRAY k> N AR F IIERET O H{FAERSFLVRE B ME
- X BB e RRAES w2 REFFY 0.15MHz -30MHz » “rE Rl F By 2 LR E
(Quasi-Peak Value) 2 T 358 (Average Value) o -5z 4T 2. f24748 % 5 10kHz -

33. RIFEEW

SRR AT

i 40cm
& ol 4
Q I%d ERE

- Onnn

A

Note: 4= RI%WE » % MABETEPEFEHPIREHE RS Z L8 > Fltfe'dd ¢ - BRIFIEE 2 PR
;}f? o

¥ 12F £ 57F
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3.4. TR BERR R

Model No TWN4 Slim Site SH1
Test Voltage AC 110V/60Hz Test Date 2021/8/18
Test Mode Mode 1: 2§ & 2 Engineer Jason Tuan
Phase L1 Temperature (*C) [27.1
Test Condition -- Humidity (%RH) [45.4
Note BLE,2440MHz
(dBuV) Conducted Emission
90
80
70
- g 9 11 4
40 3 B
20 &Y
10
0
150k M 10M 30M
Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
1 0.150 47.27 65.99 -18.72 37.61 9.66 QP
2 0.150 29.96 55.99 -26.03 20.30 9.66 AV
3 0.228 40.56 62.51 -21.95 30.91 9.65 QP
4 0.228 25.45 52.51 -27.06 15.80 9.65 AV
5 0.266 42.32 61.24 -18.92 32.67 9.65 QP
6 0.266 30.78 51.24 -20.46 21.13 9.65 AV
7 0.270 42.69 61.11 -18.42 33.04 9.65 QP
8 0.270 27.76 51.11 -23.35 18.11 9.65 AV
9 0.408 37.69 57.69 -20.00 28.03 9.66 QP
*10 0.408 30.48 47.69 -17.21 20.82 9.66 AV
11 0.448 37.67 56.91 -19.24 28.01 9.66 QP
12 0.448 22.50 46.91 -24.41 12.84 9.66 AV
Note:

1. “*“means this data is the worst emission level.

2. Emission Level = Reading Level + Correct Factor.
3. Margin = Emission Level — Limit.

4. Correct Factor = LISN insertion loss + Cable loss.

% 13F £ 57F
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Model No TWN4 Slim Site SH1
Test Voltage AC 110V/60Hz Test Date 2021/8/18
Test Mode Mode 1: 2§ &+ 2 Engineer Jason Tuan
Phase N Temperature (*C) [27.1
Test Condition -- Humidity (%RH) [45.4
Note BLE,2440MHz

(dBuV) Conducted Emission

90
80
70

50
40| 1
30
20
10

B L —

1050k 1M 10M 30M
Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv) (dBuVv) (dB) (dBuV) (dB) Type
*1 0.162 54.43 65.34 -10.91 44.76 9.67 QP
2 0.162 35.90 55.34 -19.44 26.23 9.67 AV
3 0.230 39.88 62.46 -22.58 30.21 9.67 QP
4 0.230 24.44 52.46 -28.02 14.77 9.67 AV
5 0.252 39.44 61.68 -22.24 29.77 9.67 QP
6 0.252 30.78 51.68 -20.90 21.11 9.67 AV
7 0.271 42.08 61.09 -19.01 32.41 9.67 QP
8 0.271 28.16 51.09 -22.93 18.49 9.67 AV
9 0.397 43.42 57.93 -14.51 33.75 9.67 QP
10 0.397 36.62 47.93 -11.31 26.95 9.67 AV
11 0.434 35.72 57.18 -21.46 26.05 9.67 QP
12 0.434 22.32 47.18 -24.86 12.65 9.67 AV
Note:
1. “*“means this data is the worst emission level.

Emission Level = Reading Level + Correct Factor.

2
3. Margin = Emission Level — Limit.
4

Correct Factor = LISN insertion loss + Cable loss.

% 14 £57TF




3F 2 w5 2160158R-E3032120207

D DEKRA

Model No TWN4 Slim Site SH1
Test Voltage AC 110V/60Hz Test Date 2021/8/18
Test Mode Mode 2: # 4z & Engineer Jason Tuan
Phase L1 Temperature (*C) [27.1
Test Condition -- Humidity (%RH) [45.4
Note BLE,2440MHz

(dBuV) Conducted Emission

90
80
70

40
30
20
10

50\

so\

1050k 1M 10M 30M
Frequency(Hz)

No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv) (dBuVv) (dB) (dBuV) (dB) Type
1 0.277 38.78 60.90 -22.12 29.13 9.65 QP
2 0.277 25.55 50.90 -25.35 15.90 9.65 AV
3 0.395 39.28 57.96 -18.68 29.62 9.66 QP
*4 0.395 33.13 47.96 -14.83 23.47 9.66 AV
5 6.164 26.31 60.00 -33.69 16.49 9.82 QP
6 6.164 17.28 50.00 -32.72 7.46 9.82 AV
7 7.576 32.16 60.00 -27.84 22.31 9.85 QP
8 7.576 23.97 50.00 -26.03 14.12 9.85 AV
9 20.527 35.79 60.00 -24.21 25.82 9.97 QP
10 20.527 26.15 50.00 -23.85 16.18 9.97 AV
11 22.206 32.32 60.00 -27.68 22.36 9.96 QP
12 22.206 22.70 50.00 -27.30 12.74 9.96 AV

Note:

1. “* “means this data is the worst emission level.

Emission Level = Reading Level + Correct Factor.

2
3. Margin = Emission Level — Limit.
4

Correct Factor = LISN insertion loss + Cable loss.

%15 F £ 57F
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Model No TWN4 Slim Site SH1
Test Voltage AC 110V/60Hz Test Date 2021/8/18
Test Mode Mode 2: # 4z & Engineer Jason Tuan
Phase N Temperature (*C) [27.1
Test Condition -- Humidity (%RH) [45.4
Note BLE,2440MHz

(dBuV) Conducted Emission

10M 30M
Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv) (dBuVv) (dB) (dBuV) (dB) Type
1 0.153 41.82 65.85 -24.03 32.15 9.67 QP
2 0.153 26.97 55.85 -28.88 17.30 9.67 AV
3 0.266 42.71 61.24 -18.53 33.04 9.67 QP
4 0.266 31.71 51.24 -19.53 22.04 9.67 AV
5 0.372 37.86 58.45 -20.59 28.19 9.67 QP
6 0.372 25.41 48.45 -23.04 15.74 9.67 AV
7 0.397 44.15 57.92 -13.77 34.48 9.67 QP
*8 0.397 38.11 47.92 -9.81 28.44 9.67 AV
9 0.422 38.30 57.41 -19.11 28.63 9.67 QP
10 0.422 23.74 47.41 -23.67 14.07 9.67 AV
11 7.239 37.34 60.00 -22.66 27.49 9.85 QP
12 7.239 28.89 50.00 -21.11 19.04 9.85 AV
Note:

1. “* “means this data is the worst emission level.

Emission Level = Reading Level + Correct Factor.

2
3. Margin = Emission Level — Limit.
4

Correct Factor = LISN insertion loss + Cable loss.

% 16 F £ 57F
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4, W f‘_ﬁ_ﬁ] v &
4.1, # R

YR B R B4R f g M SO B AR 2 B 41012 & > 4k (530 2400-2483.5 v

#(MHZ)2 3 5 & % 75 1 B4 20 BPAE % 5o B (230 8 BLAF % 5087 5725-5850 -V #%(MH2)

255G B R LI (W)(3) T

B R B R g M AP B R L B 41013 & 0 % 0 2L R N i Bk

P s A SR B2 S b MR AL 60BI ik et 2 dB Hic¥ B IR B T

4ot 3T F S ELEBL R (TR > R AT A2 -

H 35 2400-2483.5 ¢ #(MHZ) % > 4 6% 52 3 & PLH £ 426 60Bi > >+ 5 426 3dB "

4 1dB 2_ & mﬁig?]“"ﬁ o

i 1727 5725-5850 ¢ 4k (MHz) 4 » # 3 5t % &2+ o 4 5 428 6dBi> 3 F % FL Gy 1

& oo

OB RS BB TR SN 57 SR B S B2  2 2 R LA F R
FRZEFE ks Edos - BYAKCARLFHEFT L L 3% IRAHTF &
FEFFF AR AT AR BB R R R Y P R g
pLn 4 u«tfr-,gqr.&z *%'&/PE" o

1

4.2. 2R %

Fpld2o R RBSD F ¥ 2 TR E £33 Power Meter RF #ij ~ =4 £ i Maximum peak
conducted output power > % & ;B] Maximum conducted (average) output power p#:#-i¢ * Power
Meter p 2= gate # & ©

43, HBEEN

EUT RF Cable Power
1 Meter
SMA
Connecter

% 17TE£57TF
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44, W RS

# @4 ¢ # : RFID Reader/Writer

&4 A1 5L 1 TWN4 Slim Rl WP TEEHNSF
B 3® 4 i CHO00, CH19, CH39 Bl OH & D Mode 1: 5 B
6 dB #f % : 20MHz (I

W oB OE MR

Bl # P ¥ 2 110# 08 % 17 p

Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
00 2402.00 6.43 1Watt= 30 dBm Pass
19 2440.00 7.01 1Watt= 30 dBm Pass
39 2480.00 7.35 1Watt= 30 dBm Pass
g 0 SRR PASS

% 18 £ 57F
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5. TM2E R
51 §7* %
FPRR T BHEL R 6 K F S B R R 2§ 4.10.1.3 & > % 2L E 50 gh i Bk ik
EpF > FHF R R 2w 1 F A2 6dBI > ik frAgiE 2 dB B E "F i1 fgjg] e & o
4ot 3 E N B B (FPE 0 A T A -
#e (72 2400-2483.5 ¢ #(MHz) ¥ - Hog st Mz 2 o A A28 6dBi 0 3t F A7 F 3dB %
1 1dB 2 4 it e
B (72> 5725-5850 v #%(MHz)§ - H 3 8 % M2 = w (234 £ 4238 6dBi > 7 7 "2 1% ;Egag] a1 54
& o
P OF T NBREEAETR Y S N TR o dE R B S B2 kAL 2w db2 B U E F AR
FRLEPE LN EHMHS o B RN R FHFFTLEEL L SRAF LS
FEEF T R AUV N F G BB BT ML R S e g
PRI TR AT EXFFL G E -
R FE A BIEL R § M FEF BN TR FEZ S 41014 R T TR AT
3.2 FR T2 U] o
5.2. X M
¢t RFID Reader/Writer # = 4t % > ¥ %3¢ Integrated Antenna (& " = #1232 )
Antenna List
No. [Manufacturer Part No. Antenna Type Peak Gain
1 |ELATEC GmbH BGM11s12f256GA-V2 Integrated Antenna 2dBi for 2.4GHz
T2 & RH N % PASS
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6. 155 FRE
6.1. @*HEE
EHRTA A BHL R G F AR HﬁM%%\$4m15$www%¢ﬁ%7Q
100 F &% (KHz)P » 3 54 B or g 4 chsdf =8 FAREOY R * 4 F P F Y ¢ 7 8B 47F # S 2 100 F
A (KHZ) N end g =5 F 5 JF % 8 20 & B (dB) » 2 G718 3 28 g5 842 VR E o gt ob > 230 % 35
SHEAFE 2 R aE S B A S 36 &2 R o
EHEFILA GHHL R § A FIPEEH TR L S 3.6 F o M F I EH o f AR
EEETFOREARLEN CATHRA FTALBTALRNE D H AR 2 T A F AL
WS R o MR R MRBR B E
HEF(v ) T B (MR ®) RIBE(S )
0.009 - 0.490( %) 2400/f(kHz) 300
0.490(# 3 )~1.705(%) 24000/f(kHz) 30
1.705(% 5)-30 (% %) 30 30
30($)-88(%) 100 3
88 (7 5)-216 (%) 150 3
216 (# %)-960 (%) 200 3
960 (# 3 )1+ 500 3

IR REE-F T N

111—77?_&1-71"

BT 3ETE ’l‘g/ﬁ»
14 CISPR #:% i& (quasi-peak) 14 =B &
SRR o S0 A L

% 9-90kHz = #%(KHz) ~ 110-490 = # (kHz)2 2 1000 ¥ #%(MHz)
SHAE S P FREE 6152 &2 R P oW A2 5
L4y R BEHRIEPEA £ B 65 &2
% 6.14 &2 Hw_o

pozhg b

PRI
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6.2.

‘E‘iﬁ'%lé

FiRlY B0 E 80 2 A4 (RIEH B MY 1GHZ) & 3 150 = 4 (il3# 4 B % ** 1GHz)~ ,,gafw
o (FFAASEE ) L5 ¥ 360 BEdE o BT X MEEEFRS 3MEER > AT &
T A2REFRE VERFRF LA CEHTHERAE BRI BRI R LE &S
pl- = o

FRr AT FFSRAETER -

RBW and VBW Parameter setting:

According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.
VBW >3 x RBW.

Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure
RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle < 98 %

(T refers to the minimum transmission duration over which the transmitter is on and is
transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T T VBW
(%) (ms) (Hz) (Hz)
BLE 85.30 2.1360 468 500

Note: Duty Cycle Refer to Section 11
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6.3  RBEEHN

Under 1GHz Test Setup
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Above 1GHz Test Setup

3m

Pl

[ am |

—

RF =t 78

xS
EMAE T MR
MBRFUAELL A
DR FHE

Fipld XA BR R
. $r2 B R E 3
‘ —
T
% e | PR
i 4

ll

— |3

% 2F £57F



3F 2 w5 2160158R-E3032120207

D DEKRA

6.4. R BN

Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1: 2 &+ % Engineer Johnny Lee
Polarity Horizontal Temperature (‘C) |23.6

Test Condition BLE 1M,2.402GHz Humidity (%RH) |62.3

Level(dBuVv/m)
80

Radiated Emission

70

60

50

40

30

20

10

0

1G 2G 3G 4G 56 6G 7G 8G

9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G

22G 23G 24G 25G

Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuVv/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4804.000 44.67 74.00 -29.33 44.18 0.49 PK
2 7206.000 44.62 74.00 -29.38 39.91 471 PK
*3 9608.000 45.38 74.00 -28.62 38.53 6.85 PK
Remark:

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

"I'" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6

Test Condition BLE 1M,2.402GHz Humidity (%RH) |62.3

Level(dBuv/m)
80

Radiated Emission

70

60

50

40

30

20

10

0

1G 2G 3G 4G 56 6G 7G 8G

9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G

22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4804.000 45.14 74.00 -28.86 44.65 0.49 PK
2 7206.000 45.07 74.00 -28.93 40.36 471 PK
*3 9608.000 45.40 74.00 -28.60 38.55 6.85 PK
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6
Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

80

70

60

50 1 2 3
40 1l
30
20

10

0
1G 2G 3G 46 56 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4880.000 44.45 74.00 -29.55 43.85 0.60 PK
2 7320.000 45.54 74.00 -28.46 40.70 4.84 PK
*3 9760.000 45.86 74.00 -28.14 38.64 7.22 PK

Remark:
1. "*" means this data is the worst emission level,
"I" means this data is over limit.
2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).
3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6
Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

80

70

60

50 i 2 3
40 1 1
30
20

10

0
1G 2G 3G 46 56 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4880.000 44.96 74.00 -29.04 44.36 0.60 PK
2 7320.000 45.11 74.00 -28.89 40.27 4.84 PK
*3 9760.000 45.93 74.00 -28.07 38.71 7.22 PK

Remark:
1. "*" means this data is the worst emission level,
"I" means this data is over limit.
2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).
3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6
Test Condition BLE 1M,2.48GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

80

70

60

50 1 2 3
40 i il
30
20

10

0
1G 2G 3G 46 56 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4960.000 45.04 74.00 -28.96 44.34 0.70 PK
2 7440.000 45.46 74.00 -28.54 40.53 4.93 PK
*3 9920.000 45.74 74.00 -28.26 38.34 7.40 PK

Remark:
1. "*" means this data is the worst emission level,
"I" means this data is over limit.
2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).
3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6
Test Condition BLE 1M,2.48GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

80

70

60

50 1 2 3
40 1
30
20

10

0
1G 2G 3G 46 56 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 4960.000 45.98 74.00 -28.02 45.28 0.70 PK
2 7440.000 45.69 74.00 -28.31 40.76 4.93 PK
3 9920.000 45.36 74.00 -28.64 37.96 7.40 PK

Remark:
1. "*" means this data is the worst emission level,
"I" means this data is over limit.
2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).
3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 2: £ & Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6
Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

80

70

60

50 2 3
40 i
30
20

10

0
1G 2G 3G 46 56 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4880.000 42.38 74.00 -31.62 41.78 0.60 PK
2 7320.000 45.64 74.00 -28.36 40.80 4.84 PK
*3 9760.000 46.45 74.00 -27.55 39.23 7.22 PK

Remark:
1. "*" means this data is the worst emission level,
"I" means this data is over limit.
2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).
3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 2: £ & Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6
Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

80

70

60

50 2 3
40 i
30
20

10

0
1G 2G 3G 46 56 6G 7G 8G 9G 10G 11G 12G 13G 14G 15G 16G 17G 18G 19G 20G 21G 22G 23G 24G 25G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 4880.000 42.19 74.00 -31.81 41.59 0.60 PK
2 7320.000 45.44 74.00 -28.56 40.60 4.84 PK
*3 9760.000 46.23 74.00 -27.77 39.01 7.22 PK

Remark:
1. "*" means this data is the worst emission level,
"I" means this data is over limit.
2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).
3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/5
Test Mode Mode 1; 2 &+ % Engineer Getaz Yang
Polarity Horizontal Temperature ('C) |23.6

Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3

Level(dBuv/m)

Radiated Emission

80
70
60

50

30 2
20

10

0

40_1._r—‘

5

1G

30M i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M
Frequency(Hz)

No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 38.730 34.42 40.00 -5.58 45.51 -11.09 QP
2 118.270 23.49 43.50 -20.01 36.65 -13.16 QP
3 263.770 27.74 46.00 -18.26 38.61 -10.87 QP
4 359.800 29.04 46.00 -16.96 37.26 -8.22 QP
5 646.920 27.07 46.00 -18.93 29.43 -2.36 QP
6 949.560 32.09 46.00 -13.91 30.13 1.96 QP

Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/5
Test Mode Mode 1; 2 &+ % Engineer Getaz Yang
Polarity Vertical Temperature ('C) |23.6

Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3

Level(dBuv/m)

Radiated Emission

80
70
60

50

30(|
20

10

0

40-1—I
2

4

1G

30M i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M
Frequency(Hz)

No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 36.790 33.77 40.00 -6.23 45.14 -11.37 QP
2 119.240 28.18 43.50 -15.32 41.26 -13.08 QP
3 227.880 22.76 46.00 -23.24 34.64 -11.88 QP
4 531.490 28.21 46.00 -17.79 32.69 -4.48 QP
5 784.660 30.04 46.00 -15.96 30.12 -0.08 QP
6 943.740 33.93 46.00 -12.07 32.11 1.82 QP

Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/5
Test Mode Mode 2: £ & Engineer Getaz Yang
Polarity Horizontal Temperature ('C) |23.6

Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3

Level(dBuv/m)

Radiated Emission

80

70

60

50

30

20

10

0

40—|'—l

1G

30M i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M
Frequency(Hz)

No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 59.100 17.87 40.00 -22.13 29.02 -11.15 QP
2 167.740 23.31 43.50 -20.19 33.57 -10.26 QP
3 351.070 2451 46.00 -21.49 32.96 -8.45 QP
4 529.550 23.31 46.00 -22.69 27.85 -4.54 QP
*5 715.790 26.66 46.00 -19.34 27.90 -1.24 QP
6 987.390 32.06 54.00 -21.94 29.97 2.09 QP

Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/5
Test Mode Mode 2: £ & Engineer Getaz Yang
Polarity Vertical Temperature ('C) |23.6

Test Condition BLE 1M,2.44GHz Humidity (%RH) |62.3

1G

Level(dBuV/m) Radiated Emission

80

70

60

50 '_

EEEEE] Cescsecasescy

40

P 2 3 3t 3

20

10

ZE;)OM i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type

1 54.250 19.80 40.00 -20.20 30.42 -10.62 QP

2 136.700 21.87 43.50 -21.63 33.01 -11.14 QP

3 468.440 22.06 46.00 -23.94 27.77 -5.71 QP
4 626.550 25.22 46.00 -20.78 27.87 -2.65 QP
*5 818.610 27.58 46.00 -18.42 27.57 0.01 QP

6 965.080 31.12 54.00 -22.88 29.02 2.10 QP
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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7.

7.2.

7.3.

R g b2 RF & 84 &
e
PR R B R ¢ M R B EATRE 2§ 41005 & > @ AR R 2
B R 100+ A (KHR » 5 St o7 A 2 s st St @ » T PP ¢ §hd TR 2
100 + #(KHZ) P} cPSHas 5 0 35 1 8 20 0B » 1 SPAT @ S 28 45 5 SRR o 4o SHE 1L A
W 5 SR S B L F 36 LR
Tt
BRI AL BARE [ g P SORPI B PO L S 2 I SR SR R 2 4
TARR (S ) R stz RF @95 6
(- ) AT RR LT
RS T 3 PR TIEE SN Y E S R S R S S IR
Sk RS LK FRABRSE 2SR
2. A4S F 5 100KHZ » ARUIE B 7 o] * (3454 o
3. RGP ke i 5 R S A% R F (Max Hold) -

4 R RTE PR L R L 0 AT L R P Sy LW

I35 2

RF Cable o n e
EUT 1 P A1k
SMA
Connecter
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7.4. R 2. RF & E8 84pId 8

@Rl 4 ¢ # ° RFID Reader/Writer

“#p| 4 2] % © TWN4 Slim Bl o L P R b2 RF @3 bt
] 3% # i : CH 00 (2402MHz) Bl % B N Model: 3 5+ E
6 dB #F % : 100KHz iO4F 45 % 300KHz

w R OF CEE
Bl p ¥ 110# 08 17 p

30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— Limitline: -14.54

Reading Value |
T

0 1 Sweep Time: Auto ]
0
A0 +
20 +
30 F
40 +
A0
-60
-70
-80

dBm

GHz
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SRR A
SRR O
R RO

RFID Reader/Writer
TWN4 Slim

: CH 19 (2440MHz)

6 dB #f % @ 100KHz
BoRl E o

Rl P

110 # 08 * 17 p

R R AP

30MHz-25GHz

DR BP2. RF g 6t
Bl Y Mode 1: B 6 B
A B #E F ¢ 300KHz

dBm

[—— Limitline:-14.16 —— Reading Valug |
T

Spurious Emission(30MHz-25GHz)

0 %
10§

0

REW: 100k, VBW: 300k |
Sweep Time: Auto 3

A0

20
30
40 ¥
50 X

-60
-70
-80

GHz

20
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@Rl 4 & # ° RFID Reader/Writer

& el 4 A 5 0 TWN4 Slim Bl I8P lRNPE B2 RF B3 e
B @ 4 i ¢ CH 39 (2480MHz) Bl B X Model: %+ ®
6 dB #f % @ 100KHz A4 4 % : 300KHz

%oRl E O E@
Bl FEp ¥ 1 110# 082 17 p

30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— Limitline:-13.74
S Sweep Time: Auto ]
0
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20
30 3
40 +
50 1
-60
-70
-80

Reading Value |
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8. P PR 2 L 100 F AR
8.1, # R

FEIRE R BREL R § M ISP BRI 2L % 41015 & @ r A R 2
% 100 # A% (KHZ) P » 38 S or & 2 hspif o FApOT R ¥ FRY ¢ 2R F TR 2
100 + #k(kHz)p erdgip =4 5 > 3 > /‘?% F200B » 2 BPAE G H g 5 FURIE o Ao S
& 4.10.12(1)(C)= *# & & Fiy CRRIPSE  IA R 30dBe e FE 35 &
*OAE R 2 g S ﬁ%fﬁb“‘ 36 &2 R -
RHE LA BHEL R § W F PR BH PR L % 36 ST S R 2 & R

FoP AR LN BHE R § S S BHEAREL S 36 & K7 :%ﬁwﬁ’ﬁi
RPLRETFRERTA N ATHBR FRETALOUE T R SR F YD @A
WA MR o BRSO L UL L

WE (A ) TR (MR R BIEE(S )
0.009 - 0.490( %) 2,400/48 % (+ #) 300
0.490 (# 3)-1.705 (%) 24,000/4F 2 (£ #) 30
1.705(% 5)-30 (% %) 30 30
30(5)-88(%) 100 3
88 (7 3)-216 (%) 150 3
216 (# 5 )-960 (%) 200 3
960 (# 3 )14 500 3

VAR E 2 T HS A o HF S & 9-90kHZ £ #%(KHz) ~ 110-490 < A (kHZ)12 2 1000 ¥ #%(MH2)
Cb et HRRI TR RL AR P FH LY 6.15.2 § 2w B 65k 2 5 5
Rt CISPR 3% ié (quasi-peak) Heit Bipl 8 © 2200 1 4 %idy R 2 SRSl R FFAL 1 £ % 65 2
R A EHE ML RS FRAR LY 614 H2 LT

¥ 39F £ 57F



3F 2 w5 2160158R-E3032120207 > D E KRA

8.2.

£
RF Conducted Measurement:

FiRld 2 % SURE Y FF 2 FORE R IEH AR RE B S RO T R TR
# % 5 100KHZ » AR3UHE B % 3T R R

FR AT ¥Rk ET R

RF Radiated Measurement:
FRFE>E 150 4z 2REB L g

BB CEEEPR MRS B AT &1

FRARI PRI R LE R o
ERELY SN 5 % o P ) J I

FRAASENR ) L5 T 360 &R 0 s

RBW and VBW Parameter setting:
According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.

VBW >3 x RBW.
Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure

RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle < 98 %

(T refers to the minimum transmission duration over which the transmitter is on and is
transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T T VBW
(%) (ms) (Hz) (Hz)
BLE 85.30 2.1360 468 500

Note: Duty Cycle Refer to Section 11

%40 £ 57 F
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83.  RIFEEF

RF Conducted Measurement:

RF Cable I
EUT T RO Gl
SMA
Connecter
RF Radiated Measurement:
le 3 N|
I* m ”|
RF = 7
x #%
BAR N H R X A
MEATIAELL A
S =
Fipl = A E&f il
. J 2 BGuEsi 3
Eoen s A AAAAAAAAAAAAAA

|—I;I—| Mg | TR
A ®

Note: & * 47 3 = ] b 2 £ &, 100 * A+ 230 » & * f5o4= | £ - 6dB 4T % @ * 1MHz & % ** 100kHz

¥ PASS » & "t 8 ipld dcdy o
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1: 2 6+ % Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6

Test Condition BLE 1M,2.402GHz Humidity (%RH) |62.3

Level(dBuv/m)
120

Radiated Emission

110
100
90
80

70
60

Sowhmwmwmmw

40
30
20
10

0

iR aaes

2.34G 2.345G 2.35G 2.355G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 2.41G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 2390.000 51.89 74.00 -22.11 38.73 13.16 PK
2 2400.000 67.97 74.00 -6.03 54.79 13.18 PK
13 2401.800 95.94 74.00 21.94 82.76 13.18 PK
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6

Test Condition BLE 1M,2.402GHz Humidity (%RH) |62.3

Level(dBuv/m)

Radiated Emission

120
110
100
90
80
70
60

50
40

30
20
10

0

(e

2.34G 2.345G 2.35G 2.355G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 2.41G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 2390.000 39.31 54.00 -14.69 26.15 13.16 AV
12 2400.000 55.24 54.00 1.24 42.06 13.18 AV
13 2402.000 95.18 54.00 41.18 82.00 13.18 AV
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.

% 43F £ 57 F




3F 2 w5 2160158R-E3032120207

D DEKRA

Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6

Test Condition BLE 1M,2.402GHz Humidity (%RH) |62.3

Level(dBuv/m)

Radiated Emission

120
110
100
90
80

70
60
50
40
30
20
10

0

. S

e

2.34G 2.345G 2.35G 2.355G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 2.41G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 2390.000 52.05 74.00 -21.95 38.89 13.16 PK
2 2400.000 67.34 74.00 -6.66 54.16 13.18 PK
13 2401.800 96.33 74.00 22.33 83.15 13.18 PK
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3

Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6

Test Condition BLE 1M,2.402GHz Humidity (%RH) |62.3

Level(dBuv/m)

Radiated Emission

120
110
100
90
80
70
60

50
40

30
20
10

0

I

2.34G 2.345G 2.35G 2.355G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 2.41G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 2390.000 39.50 54.00 -14.50 26.34 13.16 AV
12 2400.000 55.69 54.00 1.69 42.51 13.18 AV
13 2402.000 95.55 54.00 41.55 82.37 13.18 AV
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6
Test Condition BLE 1M,2.48GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission
120
110
100 1
90
. M
70
60 2
550 [# bt bt et o g AN SRR A
40
30
20
10
0
243356 2.44G 245G 2.466 2476 2.48G 2.496 2.56 2.51G 2.52G 2.5335G
Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
11 2479.700 91.82 74.00 17.82 78.63 13.19 PK
2 2483.500 53.12 74.00 -20.88 39.93 13.19 PK
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Horizontal Temperature ('C) |23.6
Test Condition BLE 1M,2.48GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission

120

110

100 1

90

80

70

60

50 2

s EEEEEEEET T

30

20

10

0
2.4335G  2.44G 2.45G 2.46G 2.47G 2.48G 2.49G 2.5G 2.51G 2.52G 2.5335G
Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 2480.000 90.95 54.00 36.95 77.76 13.19 AV
2 2483.500 40.69 54.00 -13.31 27.50 13.19 AV

Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6
Test Condition BLE 1M,2.48GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission
120
110
100 1
90
0 M
70
60 2
50 i o
40
30
20
10
0
243356 2.44G 245G 2.466 2476 2.48G 2.496 2.56 2.51G 2.52G 2.5335G
Frequency(Hz)
No Frequency | Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
11 2479.700 91.13 74.00 17.13 77.94 13.19 PK
2 2483.500 51.83 74.00 -22.17 38.64 13.19 PK
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.
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Model No TWN4 Slim Site 966-3
Test Voltage DC 5V (by USB) Test Date 2021/7/2
Test Mode Mode 1; 2 &+ % Engineer Johnny Lee
Polarity Vertical Temperature ('C) |23.6
Test Condition BLE 1M,2.48GHz Humidity (%RH) |62.3
Level(dBuV/m) Radiated Emission
120
110
100 1
90
80
70
60
50 MM“A‘”—_// 2
- ;
30
20
10
0
2.4335G  2.44G 2.45G 2.46G 2.47G 2.48G 2.49G 2.5G 2.51G 2.52G 2.5335€
Frequency(Hz)
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
11 2479.900 90.29 54.00 36.29 77.10 13.19 AV
2 2483.500 40.45 54.00 -13.55 27.26 13.19 AV
Remark:

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

"I" means this data is over limit.

2. Emission Level=Reading Level + Correct Factor(Correct Factor=Ant Factor+ Cable Loss- Pre Amp).

3. Margin= Emission Level- Limit.

%A F b2 R 100 F AR URES %

PASS
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91 #*iRF
EPRF R B L R € K TS B R 2 $4.10162 & 0 6dBHE T L U T
500+ ##(kHz) °

9.2. R

FRl 2 % SURE Gy 2 TR B AR DO A 1T R RE g~ 0 3R O A 4T R 2 fEAT R
A 100KHZ » ARGUHEE 377 0] 30 f245 BT H 47 5 4 Ba 4° B (SPAN)E < »% 245 RAT %
FRF AT ¥Rk ET R

93. RFEHEN

RF Cable

EuT |-

SMA
Connecter

PR
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9.4. EEAEF RRPERS

@Rl 4 & # ° RFID Reader/Writer

&R 4 Al 5. 0 TWN4 Slim Bl R E P LR AEY AR
# % % i : CHO0, 19, 39 Bl % B0 5% Mode 1 % 5 =
6 dB # % : 100kHz WO E © 300kHz
£ R X R C-- B # BE & © Conducted
BoRl E OcEE
Bl FEp ¥ 110£081*% 17 p
Frequency Measure Level Limit
Channel No. Result
(MH2z) (kHz) (kHz)
00 2402 735 >500 Pass
19 2440 730 >500 Pass
39 2480 730 >500 Pass
Figure Channel 00:
Spectrum [%]
Ref Level 20.50 dém Offset 0.50 dB @ RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1] 5.35 dBm
2.40223980 GHz
10 dém M —M2[1] -0.68 dBm|
2.40162000 GHz
Odem {01 -0.650 dBm M'ZNW'E
-10 dBm
-20 dem v-\“,-// \\w
-30 dBm // \
-40 dem — o
%gﬁhﬁ?ﬂhhmvwvdwﬂ WMV“MJH¢WMM¢@NuM
-60 dem
-70 dBm
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4022398 GHz 5.35 dBm
M2 1 2,40162 GHz -0.68 dBm
M3 i 2.402355 GHz -0.79 dBm

Date: 17.AUG.2021 07:17:08




3F 2 ¥ 2160158R-E3032120207

D DEKRA

Figure Channel 19:

Spectrum u%v:
Ref Level 20,50 dém Offset 0,50 dB @ RBW 100 kHz
o Att ande  SWT 1 ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Yiew
M1[1] 5.84 dBm
2.44023480 GHz
10 dBm Ht—m2[1] -0.21 dBm|
-—. 5 2.43962000 GHz
—A5 D1 -0.160 dBnr
-10 dBm / \
-20 dem "“\,r’j ]
-30 dBm /./ \L‘\
-40 dBm
,k_n.wl\«""'w NMM
-50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4402348 GHz 5.84 dEém
mz| 1 2.43962 GHz -0.21 dBm |
M3 i 2.44035 GHz -0.23 dBm
Date: 17.AUG.2021 07:19:55
Figure Channel 39:
Spectrum :%?
Ref Level 20.50 dém Offset 0.50 dB @ RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1] 6.25 dBm
2.48023480 GHz
10 dgm ME—ma[1] 0.22 dBm
M2 3 2.47962000 GHz
B D1 0.250 dBm
-10 dBm / \
-20 dBm
/w-\J/ L
-30 dBm n// \_.\
-40 dBm A
]
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4802348 GHz 6.25 dBm
M2 1 2,47962 GHz 0.22 dBm |
M3 i 2.48035 GHz 0.10 dBm
Date: 17.AUG.2021 07:22:57
. =z ek oL g .
i AR i} %)i BlE RS PASS
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10,  HFHEHFHR
101, @§* %

BHRTIL A BHL R G FEDE BH R S 41016 & 0 @ S R
L3FAKHZAEE P - BB OET AN B EFHTAFBRAETLIREPN > F
40 8dBm > ¥ ik 4.10.1.3 2 N M FAEH R AL E -

7
~

=
% 18

10.2. &R

FRIP 2 A SURE D 2 B R D A DA T R RF B~ e 5 00 SHE B B i
B R AT R R R A 5 SKHZ AR E A T RAT R R R O S R
# B4 14 100kHz = (SWEEP TIME =SPAN/3kHz) «

BRIy T FFSRET R

10.3.  RIFEFHEW

RF Cable A B

EUT [I:D e AN
SMA
Connecter

%53 £ 57F
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104, #FZRERRS
@R+ & 4 ° RFID Reader/Writer

& Pl 4 4] 2 1 TWN4 Slim B R E R HIBAE

il 4 i CHOO, 19,39 B OHC Y Mode 10 3 64 B
6 dB % : 100kHz A MR 300kHz

B I G B 3 FE 3 Conducted

OB OB g
Bl p #H :110&208°* 17 p

Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
00 2402 5.36 <BdBm Pass
19 2440 5.84 <BdBm Pass
39 2480 6.26 <BdBm Pass

Figure Channel 00:

Spectrum I I:Iv:l:l

Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 5.36 dBm
2.40223840 GHz
10 dBm

M1

/f—‘a.i_____._J_“_——__\T_,/J\

0 dBm

—

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts

Span 1.11 MHz

Date: 17.AUG.2021 07:17:30
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Figure Channel 19:

Spectrum I :%?

Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 5.84 dBm
2.44023850 GHz
10 dBm

MT

/ﬁw___w—r“\_‘d

0 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 2.44 GHz 1001 pts Span 1.095 MHz

Date: 17.AUG.2021 07:20:17

Figure Channel 39:

Spectrum I :%?

Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 6.26 dBm
2.48023520 GHz
10 dBm

I¥VTL

/‘—“-.__ﬁ_r_____‘_)_/"_-“‘h.—__ iH/

0 dBm

/ \\

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 1.095 MHz

Date: 17.AUG.2021 07:23:18
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11. Duty Cycle
11.1.  ER3

Fripld 2 2 SUREd 2 %O E R A 1T RRFE
FRl Rt ¥R ET R

112, RIFBFHEW

RF Cable Spect
EUT pectrum
L1 Analyzer
SMA
Connecter

%56 F % 57F
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11.3.  Duty Cycle |32

@Rl 4 & # ° RFID Reader/Writer

#pl 4+ A 5 TWN4 Slim Bl :E 38 Pt Duty Cycle
Rl GE - RIRES g
2R OA - B3 EE# © Conducted

w OB OE O EE
Bl E P O I 110#£ 087 17 P

Duty Cycle Formula:
Duty Cycle = Ton/ (Ton + Toff)
Duty Factor = 10 Log (1/Duty Cycle)

Results:
2.4GHz Band Ton Ton + Toff Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
BLE 2.1360 2.5040 85.30 0.69

MultiView Spectrum u Spectrum 2 n Spectrum 3 n Spectrum 4 n -

Ref Level 117.00 dBpuV & RBW 10 MHz

SGL
e Att 0dB ® SWT 8ms ® VBW 10 MHz
TDF "RF"
‘1 Zero Span @ 1Pk Clrw @ 2Pk Clrw
D3] 0.02 dB
110 dBuVv 2.50400ms
M1[1] 85.75 dBuV
100 dBpV ) = 3.136 00 ms
B b b i/
ey wihely
50 dBpV
40 dBpV
30 dBpv
20 dBpV'
CF2.402 GHz 1001 pts 800.0 ps/
2 Marker Table
M1 1 3.136ms 95.75 dBuV
D2 M1 1 2.136 ms 0.05 dB
D3 M1 1 2.504 ms 0.02 dB

02.07.2021
Ready (L[] e

06:03:30
06:03:31 02.07.2021




¥ 2 %l 2160158R-E3032120207 > D E KRA

it Ll Rl RIRRK AR Y

RIFFAP T D T REREERIE TG AP T

BIEARY R REBELRRE e R




¥ 2 ¥l 2160158R-E3032120207

NI 1A £ G

RIFEAR 5 o d55HRRE (Horn)




