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: TWISTLINK LOAD SHACKLE

BroadWeigh

: BW-S475-TL

HE R

DOATA T %}Jv?pﬂgéﬁélﬁi 11058 #2. 5

Mantracourt Electronics Ltd

: 2405MHz ~ 2475MHz
: 15 Channels

DSSS
Peak: 93.79dBuV/m

Average: 92.40dBuV/m

1. Power from Power supply.

2. Power from DC Battery (DC3V)
F-type Antenna / Gain: 3.0dBi
Mantracourt / T24-ANTA

109 #0277 12 p

PR EapEFT M £109# 027 17 p 3 109 £ 03 *

02 p = =Rl °

2 EUT 2 Bl3#3 XIYIZ = BHS > o2 %% 5 Z-Plane
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B A 2RRERE §

TAF 37 %55 0 1309 -

RGEF p<Hp R 1108 #£ 10 % 18 p & 111 4# 10 % 17 p o
¥ 4R 5 4 I 9kHz ~ 231GHz -

BRI DOATAT TORTHT 1R 1L 5
FEE LH CRRATAEK T AP I RT %
F kTP DOATAH T ORHRIT 1115
T : 886-2-2299-9720
B2 : 886-2-2299-9721
1.3 #FHE2LPFEFI IR
IR P IR [ R # FE TR (dB)
B+ 387 R £ Powerline Conducted Emission +/-1.2575
3M Semi Anechoic Chamber / 30MHz ~ 200MHz  +/- 4.12
3M Semi Anechoic Chamber / 200MHz ~ 1GHz +/- 4.68
15 54+ 3 3% ¥ ¢ BM Semi Anechoic Chamber / 1GHz ~ 8GHz +/-5.18
(RIz#EEHE3M) 13\ Semi Anechoic Chamber / 8GHz ~ 18GHz +/- 5.47
3M Semi Anechoic Chamber / 18GHz ~ 26GHz +/- 3.81
3M Semi Anechoic Chamber / 26GHz ~ 40GHz +/- 3.87

i K=2 ik & RlsRiE R B F 95%:HE BT A -
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1.4 £RKH
AC Power Line Conducted Test Site
R’ &%
% & P 1
®RE A R % i % BB ﬁﬁﬁgr—ﬁtigp!q
N/A
3M 966A Chamber Test Site
: . , R’ %
& EB P H B % A EF B ﬁﬁéﬂ#ﬂ_ﬁﬁ#,q
Band Reject Filters [MICRO TRONICS BRM 50702 120 02/25/2020 | 02/24/2021
Bilog Antenna Sunol Sciences JB3 A030105 07/26/2019 | 07/25/2020
Coaxial Cable HUBER SUHNER| SUCOFLEX 104PEA 20995 02/25/2020 | 02/24/2021
Coaxial Cable EMCI EMC105 190914+25111|{09/20/2019 | 09/19/2020
Digital T,ng‘ro'Hygro WISEWIND 1206 D07 01/15/2020 | 01/14/2021
double Ridged Guide ETC MCTD 1209 DRH13M02003| 10/04/2019 | 10/03/2020
Horn Antenna
Loop Ant COM-POWER AL-130 121051 03/22/2019 | 03/21/2020
Pre-Amplifier EMEC EM330 060609 02/25/2020 | 02/24/2021
Pre-Amplifier HP 8449B 3008A00965 |02/25/2020 | 02/24/2021
PSA Series Spectrum 5ot E4446A MY46180323 | 05/29/2019 | 05/28/2020
Analyzer
Antenna Tower CCs CC-A-1F N/A N.C.R N.C.R
Controller CCs CC-C-1F N/A N.C.R N.C.R
Turn Table CCs CC-T-1F N/A N.C.R N.C.R
Software €3 6.11-20180413
Remark:

1. Each piece of equipment is scheduled for calibration once a year.
2. N.C.R. = No Calibration Required.
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# F (MHZ2)

# & (MHz)

#EF (MHz)

0.090 ~ 0.110

240.00 ~ 285.00

3332.0 ~ 3339.0

0.490 ~ 0.510

322.00 ~ 335.40

3345.8 ~ 3358.0

2.172 ~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 ~ 748.0

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

14.965 ~ 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

25.500 ~ 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 2zt

162.01 ~ 167.17

2483.5 ~ 2900.0

167.72 ~173.20

3260.0 ~ 3267.0
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3 FRIEE2Z REp
3.1 XRIEEZ FREP
£ L s R BT B R
35 @/ BroadWeigh /
*
TWISTLINKLOAD SHACKLE Mantracourt Electronics Ltd BW-5475-TL
TR Y A e E
32 WERFEFERE LN
No.| Device Type |[Brand |Model| Series No. FCCID Cable length & Type Discribe
1. DC Power Source | Agilent | E3640A N/A N/A DC Cable 1.5m shielding
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4 Hig stz £l

4.1 §* #F
%%W?;%@%i § Kt AR T BB 3.10.1.52 & £ H i B o
AR GHTET B E2.8F 7—ﬂﬂﬂ$$°
3 & RIS FEA T 5Ll *
(MHz) (m) (uV/m) (dBpV/m)
0.009 - 0.490 (%) 300 2,400 /47 % (+ #) (:x1)
0.490 (% 7)—1.705 (%) 30 24,000/ # 3 (F #) (r1)
1.705 (% $)-30 (% %) 30 30 29.5
30 (%)-88(%) 3 100 40.0
88 (% #)-216 (%) 3 150 43.5
216 (# #)—960 (%) 3 200 46.0
960 (# 7)1t 3 500 54.0

1 2+ 4] 5= 20*LOG(2400/F)+40*LOG(300/ & B FE#4t)
4.2 B3 E

BFp P 1IGHZ L T 53 0.8 F % ~1GHz F B 15 K a gzt s i e o 2 2
IIEH R BT AMEN 3 KRB R o FR A B & LE }\ Ij‘a_ o
Lo & 360 BrHE o Vbt A ML B .10 K3 4.0 K2R j;:' B & i
BT HRE  FEITTAERT  LE fRe LR TRE- i{ J 1 3+30

'1':-
A(MHZ)PF » F0 L 2 JEG Y R B (TR R E B L TITH R Fé“ :a%,?/F FIE
MG TREM L TP PR S RMEA B Y T R R B
Bt A BEEAE TR ORI AT aE  dEA G B R T S K L (40dB/10 SRR o

%3 31 * ANSI C63.10: 2013
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4.4 ERR T

1GHz 127+
#E 3 4~ 47 ®R3K T Quasi-Peak: RBW : 100kHz / VBW: 300kHz
1GHz 7+

A~ 47 RK T Peak: RBW: 1MHz; VBW: 3MHz / Average: RBW: 1MHz; VBW: 10Hz

4.5

4.6

R 2R
sk 2 2R A N e

T o= EE o+ e RS
R S ER

TG + AR L+ A B (FFRY) — ABHL(FF R )

L R B R
SRS LR
461 HHS [ By Bv Q@2 e (9kHz ~ 30MHz)

PAE A2 R E AR E 20dB 1T o RE R A A FRNEL 2 I ek
46.2 FSHS [ i F v 2 2 &2 % (30MHz ~ 1GHz)
$ & 2RI HY 4 w2 CH Low ~ Mid ~ High 3 Normal Link »

=278 » 1 CHMid 2 Normal Link mode % worst case -
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Level {dBuVim)

418.

30 1000
Frequency {MHz)

No. | HE it #E L TRE H i

(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB)

1 85.29 Peak 51.36 -15.61 35.75 40.00 -4.25
2 120.21 Peak 42.02 -8.88 33.14 43.50 -10.36
3 191.99 Peak 38.49 -10.55 27.94 43.50 -15.56
4 516.94 Peak 33.59 -2.64 30.95 46.00 -15.05
5 529.55 Peak 32.37 -2.20 30.17 46.00 -15.83
6 832.19 Peak 26.79 3.45 30.24 46.00 -15.76

# i1, F# EdBuvim) = K.z #]+(dB/m) + 3 #Z(dBuV) -
2. #44 (dB) = *# iz (4 72) (dBuVim)— *Z#/iz (dBuV/m) -
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¥uigg stz £RE (Normal Link / -k T)
RBER: 18.8°C RlzF P Hp: February 17, 2020
BB 52% RH e 5k 7k
1 m}L(-nurel (d Bu\r‘flm}
30 224, 4'ia. l ﬁ'iz. I ai}s. I 1000
Frequency (MHz)
No L #ar #E i 5+ FEE LR A
' (MHz) " (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
1 85.29 Peak 50.33 -15.61 34.72 40.00 -5.28
2 120.21 Peak 41.75 -8.88 32.87 43.50 -10.63
3 191.99 Peak 37.05 -10.55 26.50 43.50 -17.00
4 224.00 Peak 36.25 -11.21 25.04 46.00 -20.96
5 516.94 Peak 34.52 -2.64 31.88 46.00 -14.12
6 529.55 Peak 31.27 -2.20 29.07 46.00 -16.93

# 7 1. *# E(dBuvim) = &2 7]+ (dB/m) + z# E(dBuV) -
2. 44 (dB)= *#F (472 (dBuVim)— ¥#/E (dBuv/im) -
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Yopig stz Rl (TX/CHMid/ £3)
HBBR 18.8°C RIFEP H February 17, 2020
BB IRA: 52% RH e % 7%
1DDLeveI{dBnWm}

418.

30 224, 1000
Frequency {MHz)
No. | HE it #E L TRE H i
(MHz) (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 85.29 Peak 53.59 -15.61 37.98 40.00 -2.02
2 224.00 Peak 36.98 11.21 25.77 46.00 -20.23
3 390.84 Peak 31.92 -5.96 25.96 46.00 -20.04
4 450.01 Peak 30.79 -3.88 26.91 46.00 -19.09
5 713.85 Peak 37.38 0.31 37.69 46.00 -8.31
6 721.61 Peak 35.64 0.74 36.38 46.00 -9.62

# 7 1. 4 E(dBuVim) = &7 #+(dB/m) + z# E(dBuV) -
(dBuV/m) -
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Level ({dBuVim)

30 1000
Frequency (MHz)
No. R ¥ #3r HiE R 5+ FHE L] i
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 95.96 Peak 51.17 -13.95 37.22 43.50 -6.28
2 120.21 Peak 46.87 -8.88 37.99 43.50 -5.51
3 191.99 Peak 46.47 -10.55 35.92 43.50 -7.58
4 516.94 Peak 33.68 -2.64 31.04 46.00 -14.96
5 638.19 Peak 29.82 -0.37 29.45 46.00 -16.55
6 757.50 Peak 31.45 2.04 33.49 46.00 -12.51

# 7 1. *# E(dBuvim) = &2 7]+ (dB/m) + z# E(dBuV) -
2. 44 (dB)= *#F (472 (dBuVim)— ¥#/E (dBuv/im) -
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etz £RE (RX/CHMid/ %£3)
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BB 52% RH G R % 7k
1WLeveI{dBnWm}

30 224, 418. 612. 806. 1000

Frequency (MHz)

No. A . dE R 3 IHE H B
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuVv/m) (dB)

1 95.96 Peak 48.83 -13.95 34.88 43.50 -8.62
2 120.21 Peak 41.77 -8.88 32.89 43.50 -10.61
3 516.94 Peak 31.84 -2.64 29.20 46.00 -16.80
4 529.55 Peak 31.14 -2.20 28.94 46.00 -17.06
5 873.90 Peak 25.15 3.10 28.25 46.00 -17.75
6 988.36 Peak 24.53 5.46 29.99 54.00 -24.01

# 71, *# E(dBuvim) = &2 7]+ (dB/m) + z# E(dBuV) -
2. 44 (dB)= *#E (472 (dBuVim)— ¥#/E (dBuVv/m) -
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S35 st £RE (RX/CHMid/ k)

RBER: 18.8°C RlzF P Hp: February 17, 2020
BB 52% RH G R % 7k
q DDLeveI {dBuVim})

30 224, 418. 612. 806. 1000

Frequency (MHz)

No | R . Wi R TRE T E o
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)

1 95.96 Peak 47.88 -13.95 33.93 43.50 -9.57
2 120.21 Peak 41.29 -8.88 32.41 43.50 -11.09
3 516.94 Peak 32.35 -2.64 29.71 46.00 -16.29
4 713.85 Peak 34.28 0.31 34.59 46.00 -11.41
5 847.71 Peak 25.62 3.15 28.77 46.00 -17.23
6 970.90 Peak 24.75 5.37 30.12 54.00 -23.88

#i01. F# EdBuvim) = K.z #]+(dB/m) + # #(dBuV) -
2. #44 (dB) = *# i (# 72 (dBuV/im)— *Z#/iz (dBuV/m) -
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463 FHPHETILB2LAE (IGHZ 1)

Bk RREECY 4 S 5 CH Low ~ Mid ~ High »

&k ts > 1 CH Low ~ Mid ~ High 3 worst case -
Hndgst2 £RlE (TX/CHLow/ &%)

1 2'}L(-nurel {dBu\Hlm}

10

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

' ' ' ' '
' ' ' ' ' ' ' ' '
T T T T T T T T T
?'} ---------------------------------------------------------------------------------------------------------------------
' ' ' ' ' ' ' ' '
' ' ' '

1 I 1 I
I 1 1 I 1 1 I 1 I
I 1 1 I 1 1 I 1 I
____________________________________________________________________________________________________________________
10 \ h 1 h 1 \ I \ I
I h h I h h I h
I h

1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)

345 5t2 @& (TX/CHLow / -kT)

9 2'}L(-nurel {dBu\Hlm:-

10

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

' ' ' ' ' '
' ' ' ' ' ' ' ' '
T T T T T T T T T
?'} ---------------------------------------------------------------------------------------------------------------------
' ' ' ' ' ' ' ' '
' ' '

1 I 1 I
I 1 1 I 1 1 I 1 I
I h h I h h I h I
____________________________________________________________________________________________________________________
10 \ h 1 h 1 \ I \ I
I h h I h h I h I
I h

1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
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TRBE AR 18.8°C RlzF P Hp: February 17, 2020
BB A 52% RH RIE % F b

9 % - W | grms | gE | e 4 iy
(MHz) F (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Vi)
4810.00 Peak 43.14 3.56 46.70 74.00 -27.30 %
N/A
4810.00 Peak 40.55 3.56 44.11 74.00 -29.89 H
N/A

#7 1. 7 #EdBuvim) = &2 7% (dBIm) + # #Z(dBuV) -

2. “NIA" © H & 475 Jf i 9T 1

2y L

B2 U E AR A e bt
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BARRA 52% RH Rl % 7k
LE e HE | gzAI | e | We i iy
(MHz) * (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) i
4880.00 Peak 38.12 3.77 41.89 74.00 -32.11 Y%
N/A
4880.00 Peak 37.47 3.77 41.24 74.00 -32.76 H
N/A

il FHE (dBuV/m)— K2 7]+ (dB/m) + 2 Z(dBuV) -
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BARRA 52% RH Rl % 7k
LE e HE | gzAI | e | We i iy
(MHz) * (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) i
4960.00 Peak 37.25 4.56 41.81 74.00 -32.19 Y%
N/A
4960.00 Peak 37.04 4.56 41.60 74.00 -32.40 H
N/A

il FHE (dBuV/m)— K2 7]+ (dB/m) + 2 Z(dBuV) -
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BB A 52% RH RIE % F b

9 % - W | grms | gE | e 4 iy
(MHz) F (dBuV) (dB/m) | (dBuV/m) | (dBuV/m) (dB) Vi)
4880.00 Peak 37.67 3.77 41.44 74.00 -32.56 %
N/A
4880.00 Peak 37.78 3.77 41.55 74.00 -32.45 H
N/A

#7 1. 7 #EdBuvim) = &2 7% (dBIm) + # #Z(dBuV) -
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024I)D 24!)4 24!}5 24:08 . 2410
Frequency {(MHz)
CH Low / Horizontal:
13pLevel (dBuvim)
o — TR — RSSO OSSR A S A—
L R S I R RS oo
H H H 2
s o fr P e
R e H B L . i
o s e e T T B
O S ..............................................................................................
024I}D 24i)2 . 24!}4 24!}5 241)8 2410
Frequency {(MHz})
Freq. Detector Spectrum Factor Actual Limit Margin ,
Reading S
Mode Level FS @3m e
V/H
MHz PK/QP/AV dBuVv dB dBuV/m | dBuV/m dB (VIH)
2405.00 Average 95.21 -2.81 92.40 94.00 -1.60 Y
2405.00 Peak 96.60 -2.81 93.79 114.00 -20.21 Y
2405.00 Average 87.55 -2.81 84.74 94.00 -9.26 H
2405.00 Peak 89.01 -2.81 86.20 114.00 -27.80 H
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BB IRR: 52% RH iE'J?;é—‘ﬁ: & Rh
CH Mid / Vertical:
1,"‘Le'vel{dBuVrlm} i
BO[- oo ————————————————————————————————————————————————————————————————————————————————————————————
sl i Tl S B .
2435 2437. 2439, Frequency (MHZ) 2441, 2443, 2445
CH Mid / Horizontal:
1,"‘Le'vel{dBuVrlm} i
_____________________ T e T S—
BO[- oo e e s
sl i Tl A T
2435 2437. 2439, Frequency (MHZ) 2441, 2443, 2445
Freg. Detect Spect Fact Actual Limit | Margi
req etector Rpeeacdmm actor ctual mi argin ‘»;ﬂfﬂ
Mode Levelg FS @3m I
V/H
MHz PK/QP/AV dBuv dB dBuv/m | dBpuV/m dB (VIH)
2440.00 Average 94.13 -2.67 91.46 94.00 -2.54 \Y
2440.00 Peak 95.66 -2.67 92.99 114.00 -21.01 \Y
2440.00 Average 86.79 -2.67 84.12 94.00 -9.88 H
2440.00 Peak 88.34 -2.67 85.67 114.00 -28.33 H
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2470 2472, 2474, Frequency (MHZ) 2476. 2478, 2480
Freq. Detect Spect Fact Actual Limit Margi
req etector Rpeeacd:‘:m actor ctual mi argin ‘\;ﬂfﬂ
Mode Lovel” FS @3m IEs
V/H
MHz PK/QP/AV dBuVv dB dBuVv/m | dBuV/m dB (VIH)
2475.00 | Average 94.03 -2.38 91.65 94.00 -2.35 \Y
2475.00 Peak 95.53 -2.38 93.15 114.00 | -20.85 \Y
2475.00 | Average 86.55 -2.38 84.17 94.00 -9.83 H
2475.00 Peak 88.13 -2.38 85.75 114.00 | -28.25 H
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Detector mode: Peak and Average
130Level{danlm} . . .
120 """"" b I Fe========= 'é """""" Er """"" b Tl L B li' """"""""""""
S R N USRS SN SO SO SRS SRS SN SO
Y S R S AU MUY SORPR NORS: SRS SRS
NS Rt RN PNt SSSRSSRUUNS NP SO O e
40 .......... [ - J; ........... | - decc e e gy gy gy (g g S
| e e e e i el i
2310 7330, 7350, 7370 2390. 2410
Frequency {MHz)
No. Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuv/m | dBpVv/m dB
1 2390.00 Average 41.10 -2.82 38.28 54.00 -15.72
2 2390.00 Peak 55.51 -2.82 52.69 74.00 -21.31
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2310 7330. 7350. 7370. 2300. 2410
Frequency (MHz)
No. Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
1 2390.00 Average 45.01 -2.82 42.19 54.00 -11.81
2 2390.00 Peak 56.79 -2.82 53.97 74.00 -20.03
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CH High / Vertical
Detector mode: Peak and Average
1 2|}L(-nul\el (d Bu\r‘flm} . . . . . . . .
MO R R
A N SOt SRR SRR SRS SRS SO S S N
W
) S S — —— S St S SSS: BT
30 JJ 4 ________________________
T B e R S
2475 7480, 7485, 7400, 7405 2500
Frequency (MHz)
No. Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
1 2483.50 Average 37.19 -2.30 34.89 54.00 -19.11
2 2483.50 Peak 50.05 -2.30 47.75 74.00 -26.25
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Detector mode: Peak and Average
120Level (dBuVim) . .
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2475 7480, 7485, 7490, 7495 2500
Frequency (MHz)
No. Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
1 2483.50 Average 36.42 -2.30 34.12 54.00 -19.88
2 2483.50 Peak 49.22 -2.30 46.92 74.00 -27.08
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