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1 B F R EHE e

Y A% : SiemensAG
% /P : SiemensAG
¢ R B Ak Ostliche Rheinbriickenstr. 50 D-76187 Karlsruhe, Germany
B : SIEMENS
A % t#: Radar sensor for continuous level measurement of liquids
A)%.: SITRANS LR100, SITRANS LR110

EREELH: ABFIARNER &RFRF UL FL 27 A0 F &

b

ERE e 3004773 I EFRFS -8 1 5 E-2
£ R E ZR¥ B TAF 2022
M S BPHE B PR LPO002 (Grep P 1109 &£ 7 0 1 p)

£ B & F
L F ANSI C63.10-2013
78 =X Ll 2 ¥ Bopl s g
1 |A A s R M I B R 4.15.2.5 & &t
ARER.S £ ki M7 FBE B PR 4.15.2.6 & L
3 [faR R A vk it 3 O B R 4.15.2.9 & &
4 |RASRGETIE M S OBHIE B R 3.3 & L=
M3 S B PR 3.2 &
5 |&zZ &R x4 S ST B AR 4.15.2.7 & &
M7 FRIE B PR 4.16.2.8 &
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A % % #£ : |Radar sensor for continuous level measurement of liquids

3] % : |SITRANS LR100, SITRANS LR110

i L T A :[12~35vdce

B %S FMCW

f ® 9 ¥ :|77~81GHz

% % # % :|17.97 dBm/8MHz (Peak EIRP)

X R EE L
fe i |NA
i
1o BRI B8 87 £ BT
#iF Model A3 wp
Measurement Rang: 15M
SIEMENS SITRANS LR100 .
Process Connection:Thread 1" and 1 1/2"
Measurement Rang: 15M
SIEMENS SITRANS LR110 .
Process Connection:Thread 1" and 1 1/2"

pUEFRIK B iR #4150 ¢ SITRANS LR100 - # i #pIA1%5 - 4150 @ SITRANS LR110 53 % 5 F & plR '3 &4

¥z Below 1GHz #|:# -

2. 5% % Radar sensor for continuous level measurement of liquids » H % 447 5 5% 77 2 81 GHz > *
BIAR R GERAT A ch? M K e

¥ EAE 5 (GHz)
79
Note: FMCW # i #ic P 84 & 77GHz - 81GHZ 47 5 7 #7% 1 chadt L 17 L RIUEL » F]pt il § — Ferof i diep o
3. M ERKAERFEE Bluetooth /1% 2 TLPR /i &, ApM /i & $H 2 BIR4F 2 4o ¢
Function Report No.
TLPR RTBCVF-WTW-P20070246
Bluetooth RTBCVF-WTW-P20070246-1
4. gt FREKHE XSO ST
Antenna Net Frequency Connector
Brand Model Gain (dBi) Range (GH2) Antenna Type Type
Radar antenna Metal horn
SIEMENS develop by 23.8 77-81 antenna None
VEGA
PR RPRFEFT A ¥ GFER > FHREF P ERFE
iz ARG FT R P E 0 A KSR P 4R BV %5l BCVF-WTW-P20070246-2 -
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22 WERRLEERERE
BRI ot R PO Y R e A - R R PR K 1 T AR A R TR e
1A - R A FR R EE TR Rk e
No. Product Brand Model No. Serial No. FCC ID Remark
GOOD WILL
A | DC Power Supply | INSTRUMENT GPC-3030D E847076 NA Provided by Lab
CO.
NOTE:
1. All power cords of the above support units are non-shielded (1.8 m).
Shielded Cores
No. Cable Qty. Length (m) Remark
(Yes/ No) (Number)
Supplied b
1 DC Cable 1 1.8 Yes 0 . PP y
client(Brand:SIEMENS;Model:NA)

NOTE: # k5% g4 B EH A PR o d FHE (&0 54

R EEHERE -
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Under Table
(A) DC Power
Supply
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3.1 R AR

BB T B[ § M F PR EH R 4152 § 2 R
1 iTHgE % 5 77 GHz~81 GHz J‘Ff
A3 U N o 4R F £ 3K & (Tank Level Probing Radar » TLPR) -

(1) 248 54 5 (emission bandwidth) :
(@) k% SH4E T =50 MHz -
(b) 2% SP4F B R dF & 77 GHz~81 GHz p -
(C) LA BHITH RERATA B2 BFHRA F > 0t A B T a3 Apst b g g 5
#»EF% i 10dB Ao

(2) it shss o

(8) LA B~ B o FUF|E 4o
(D edp s spip P > B L1 Mz R Tk Bl 2 T4 i FEIRP &) >
& %2-3 dBm -
(2)ridex T3t S 2 HFF L P s 350 Mz BP0 B ek BRI 8 2 9% g St
EIRP Jiz-] »* & %234 dBm »

(b) i ek BRI R %’%ﬂ | #50 MHz nf#d7 4 & 0 B2 9% EEIRP ' & et i 1 F) 5

2010g(RBW/50) dB » # # RBW # = MHz -
(c) RBW > 1 MHz~50 MHz # - = VBW 77 % % *RB -

(3) dgsin 2 F bt
F P ARy U SR e S enlie i TR 0 P 2higd R AT RIR M R £3.6 20
Lo BB FEHET R o A T10dB M R B S B 2 S E—*ﬁ?»f@*%ﬂwﬂ‘* LA 2 i

.;;;La:] FEM B HEL R § M F IO B R AR 2L 3.6 & (SRR P 2 U4 R fde T
# % (MHz) THR A (MR 2 2, uvim) RIEE(=> <)
0.009 < f=<0.490 2,400/f(kHz) 300
0.490 <f<1.705 24,000/f(kHz) 30
1.705<f<30 30 30
30<f<88 100 3
88 <f<216 150 3
216 <f<960 200 3
960 < f 500 3

(4) BE2 R
EHRFEROHL R § N F M BHEAFL 33§ 0 TR B ET 2 IR fdeT

47 2 (MH2) B FRHE (@BWY)
#1E @ (Quasi-peak) I 1578 (Average)
0.15-0.5 66-56(31) 56-46(3x)
0.5-5 56 46
5-30 60 50
() © 4097 5 2 ek -
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(5) =Mz BT

a WP FEEEMLF SN E R LM ARPTEY TR B 2AT
LR A b 2 48 £ (unique coupling) SR R o W F T R RR Y F RS
AR R AERTART RRENN L ARSVEIR LT F L REIRFEELT AR
$f > 4o : BNC ~ Ftype ~ N type ~ M type ~ UG type - RCA~ SMA ~ SMB... 5 2 # s 2 351 ¥ &
AR e o

b. *HMALTAIPE: *MN2-3dB ALATRRB=8 & -

C.  RAI AN FUHIE Ak ke s B (off-axis angles)60 A 1 chenx AR gk LB E Bt A
AH 5 %A 38dB 11t o

BT EBRELITR
IR BREL R § M AP B HERE 6202 2 R T FRBIFTL W R THT o Ay
SR A f8 20 o 4 7 H Jﬂz » FplEE X & B L3 & (Maximum Permissible Exposure » MPE) 2z 2
PETAREBEZE K-

U AT

(1) B EHIT g4l 2 e

45 4 R T oA R BaHa R HERR T ropE

(MHz2) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 6
3-30 1842/f 4.89/f *900/f? 6
30-300 61.4 0.163 1.0 6
300 - 1,500 /300 6
1,500 — 100,000 5.0 6

LRt A Tk Rk R A -

20 f 4 plEHE S » B = MHZ o

(2) - 5417 7 e R R

HE 5 45 THRA B R »ERR T yapE

(MH2) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 30
3-30 1842/f 4.89/f *180/f? 30
30-300 275 0.073 1.0 30
300 - 1,500 /1500 30
1,500 — 100,000 1.0 30

1A ok S R
w2 fA RS > B MHz
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3.2

A 2 AT

GARP TR B SRS SRR LA A W R T A BRI S a S e R
MEST LR AR BT ERALERE 3.6 2R -

o ()

% ()

% ()

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

4.115~4.198

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

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 r *

162.01~167.17

2483.5~2900.0

167.72~173.20

3260.0~3267.0
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4 ApEKRHF
4.1 AR
FRAEL BLEEQPERL

4.2 TR

Frequency Range above 40GHz
a. Connect the test antenna covering the appropriate frequency range to a spectrum analyzer via an
external mixer to the spectrum analyzer.

b. Set spectrum analyzer RBW = 1 MHz, VBW = 3 MHz, average detector.
c. Calculate the distance to the far field boundary and determine the maximum measurement distance.

d. Perform an exploratory search for emissions and determine the approximate direction at which each
observed emission emanates from the EUT.

e. Exploratory measurements be made at a closer distance than the validated maximum measurement
distance.

f. Perform a final measurement; begin with the test antenna at the approximate position where the
maximum level occurred during the exploratory scan.

g. Slowly scan the test antenna around this position, slowly vary the test antenna polarization by rotating
through at least 0° to 180°, and slowly vary the orientation of the test antenna to find the final position,
polarization, and orientation at which the maximum level of the emission is observed.

h. Record the measured reading with the test antenna fixed at this maximized position, polarization, and
orientation. Record the measurement distance.

i. Calculate the maximum field strength of the emission at the measurement distance and the
adjusted/corrected power at the output of the test antenna.

j. Calculate the EIRP from the measured field strength and then convert to the linear.

k. Calculate the power density at the distance specified by the limit from the field strength at the distance
specified by the limit.

I. Repeat the preceding sequence for every emission observed in the frequency band under investigation.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1IMHz/3MHz for
average detection (AVG) fundamental average power test.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 8 MHz/50MHz for
peak detection (PK) fundamental peak power test.
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4.3 LRR B
For above 40GHz test:

DESCRIPTION & CALIBRATED | CALIBRATED
MANUFACTURER MODEL NO: SERIAL NO. DATE UNTIL

Spectrum Analyzer N9030A MY55330160 Feb. 07,2020 | Feb. 06, 2021
Keysight

*Horn Antenna (33~55GHz)

OML M22RH 110215-1 Oct. 17, 2017 Oct. 16, 2020

*Horn Antenna (50~75GHz)

OML M15HWD 110215-1 Oct. 17, 2017 Oct. 16, 2020

*Horn Antenna (75~110GHz)

OML M10RH 110215-1 Oct. 17, 2017 Oct. 16, 2020

*Horn
Antenna(110~170GHz) MO6HWD 110215-1 Oct. 17, 2017 Oct. 16, 2020
OML

*Horn Antenna
(140~220GHz) MO5RH 110215-1 Oct. 17, 2017 Oct. 16, 2020
OML

*Horn Antenna
(220~325GHz) MO3RH MO3RH_140508-1 Oct. 17, 2017 Oct. 16, 2020
OML

*OXE89 Horn Antenna
(33~55GH?z) QWH-UCRRO00 924200002 Jan. 20, 2020 Jan. 19, 2022
QuinStar

**Conical Horn Antenna
(50~75GHz) WR15CH-Conical WR15CH_001 Jan. 20, 2020 Jan. 19, 2022
Keysight

**Conical Horn Antenna
(75~110GHz) WR10CH-Conical WR10CH_001 Jan. 20, 2020 Jan. 19, 2022
Keysight

**Conical Horn Antenna
(110~170GHz) WR6.5CH-Conical WR6.5CH_001 Jan. 20, 2020 Jan. 19, 2022
Keysight

**Conical Horn Antenna
(140~220GHz) WR5.1CH-Conical WR5.1CH_001 Dec. 09, 2019 Dec. 08, 2021
Keysight

**Conical Horn Antenna
(220~330GHz) WR3.4DH-Diagonal WR3.4DH_001 Dec. 09, 2019 Dec. 08, 2021
Keysight

N9029AV15-DC9 - 50-75
GHz VDI Standard
Downconverter with 9VDC SA Extension WR15 SAX 381 CoC CoC
supply

Keysight
N9029AV10-DC9 - 75-110
GHz VDI Standard
Downconverter with 9VDC SA Extension WR10 SAX 378 CoC CoC
supply

Keysight

N9029AV06-DC9 - 110-170
GHz VDI Standard
Downconverter with 9VDC SA Extension WR6.5 SAX 377 CoC CoC
supply

Keysight

**N9029AV05-DC9 - 140-220
GHz VDI Standard
Downconverter with 9VDC SA Extension WR5.1 SAX 375 Dec. 09, 2019 Dec. 08, 2021
supply
Keysight
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*N9029AV03-DC9 - 220-330
GHz VDI Standard
Downconverter with 9VDC SA Extension SAX 376 Dec. 09, 2019 Dec. 08, 2021
supply
Keysight
*Millimeter-Wave Signal
Generator Frequency
Extension Module (50~75 E8257DV15 SGX 050 CoC CoC
GHz)
Keysight
*Millimeter-Wave Signal
Generator Frequency
Extension Module (75~110 E8257DV10 SGX 069 CoC CoC
GHz)
Keysight
*Millimeter-Wave Signal
Generator Frequency
Extension Module (110~170 | E8257DV06-DC9 SGX 223 CoC CoC
GHz)
Keysight
PSG analog signal generator | g, 57, MY53401987 June 17,2020 | June 16, 2021
Keysight
*%
Vglo""er Meter PM5 431V Dec. 09, 2019 | Dec. 08, 2021
Boresight Antenna Tower &
Turn Table MF-7802BS MF780208530 NA NA
Max-Full
Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

NML/ROC and NIST/USA.

2. *The calibration interval of the above test instruments is 36 months and the calibrations are traceable to

NML/ROC and NIST/USA.

3. **The calibration interval of the above test instruments is 24 months and the calibrations are traceable to

NML/ROC and NIST/USA.

4. Certificate of Conformance (CoC) which is issued by manufacturer states that the product meets the

specification.

5. The test was performed in 966 Chamber No. 6

Measurement

Frequency

Uncertainty

Radiated emissions

40GHz ~ 100GHz

5.4 dB
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4.4 T
< Fundamental Frequency >

Ant. Tower 1-4m
Variable
EUT& _ Measurement Distance
Support Units | =~
7
Turn Table
L Absorber
o) T AMMAAN =
= T
Ground Plane
External Mixer ®
Test Receiver
IFILO
|
252 |
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45  ERlEx
T 3o 847 % EIRP

TR B 5t R p Y 109 # 09 * 30 p
SRIE 2o 22°C RIFRE (AV) RB=1MHz, VB=3MHz
LRGE Sl Y 62%RH iR K T g
Antenna Polarity : Horizontal
Frequency Emeas EIRP Level EIRP Limit .
e (GHz) (dBuV/m)/MHz (dBmM/MH?2) (dBm/MH?z) e
1 79.00 94.16 -7.02 -3.00 PASS
Antenna Polarity : Vertical
Frequency Ewmeas EIRP Level EIRP Limit .
e, (GHz) (dBuV/m)MHz (dBm/MH2) (dBm/MH2) ——
1 79.00 98.07 -3.11 -3.00 PASS
Remarks:

1. The measured power level is converted to EIRP using the equation:

Follow ANSI 63.10 section 9.5 Equations to calculate EIRP
EIRP Level (dBm/MHZz) = Emeas (dBuV/m)+20*log(dmeas)-104.7

Emeas is the field strength of the emission at the measurement distance, in dBuV/m

dmeas is the measurement distance, in m

Measurements made at 1.5 meter distance."

2. The far-field boundary is given in ANSI 63.10 as:
R far field = (2 *L"2) / A
L is the Largest Antenna Dimension of either the EUT antenna or measurement antenna, including the

reflector

A is the wavelength

Frequency (GHz)

L (m)

Lambda (m)

R (Far Field) (m)

79

0.045

0.00380

1.066
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% @5 57 ¥ EIRP

e TR 3 b RIFF P 109 & 09 * 30 p
£l R 22°C e (PK) RB=8MHz, VB=50MHz
TR RR 62%RH R T¥ T b
Antenna Polarity : Horizontal
Frequency EMeas EIRP Level EIRP Limit .
e (GHz) (dBuV/m)8MHz |  (dBm/8MHz) (dBm/8MH?2) PESS
1 79.00 114.27 13.09 18.08 PASS
Antenna Polarity : Vertical
Frequency EMeas EIRP Level EIRP Limit .
NS (GHz) (dBuV/m)8MHz |  (dBm/8MHZ) (dBm/8MH?2) Frssil
1 79.00 119.15 17.97 18.08 PASS
Remarks:

1. The measured power level is converted to EIRP using the equation:

Follow ANSI 63.10 section 9.5 Equations to calculate EIRP
EIRP Level (dBm/MHZz) = Emeas (dBuV/m)+20*log(dmeas)-104.7

Emeas is the field strength of the emission at the measurement distance, in dBuyV/m

dmeas is the measurement distance, in m

Measurements made at 1.5 meter distance.”

2. The far-field boundary is given in ANSI 63.10 as:
R far field = (2 *L"2) / A
L is the Largest Antenna Dimension of either the EUT antenna or measurement antenna,

including the reflector
A is the wavelength

3.RBW=8MHz

4. Limit=34(dBm/50MHz)+20*l0g(8/50)=18.08(dBm/8MHz)

Frequency (GHz)

L (m)

Lambda (m)

R (Far Field) (m)

79

0.045

0.00380

1.066

46  BpleE | w
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6 fRsRE F b
6.1 i RE
FRAEL BLEEQPE AR

6.2 o e
Frequency Range below 30MHz
a. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

NOTE:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency
below 30MHz.

Frequency Range 30MHz to 40GHz
a. The EUT was placed on the top of a rotating table 1.5 meters above the ground at 3 meter chamber
room for test. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters (30MHz-18GHz) / 1.5 meters (18GHz-40GHz) away from the interference-
receiving antenna, which was mounted on the top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detects function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessatry.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for Quasi-
peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

3. All modes of operation were investigated and the worst-case emissions are reported.
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Frequency Range above 40GHz

a.

Connect the test antenna covering the appropriate frequency range to a spectrum analyzer via an
external mixer to the spectrum analyzer.

Set spectrum analyzer RBW = 1 MHz, VBW = 3 MHz, average detector.
Calculate the distance to the far field boundary and determine the maximum measurement distance.

Perform an exploratory search for emissions and determine the approximate direction at which each
observed emission emanates from the EUT.

Exploratory measurements be made at a closer distance than the validated maximum measurement
distance.

Perform a final measurement; begin with the test antenna at the approximate position where the
maximum level occurred during the exploratory scan.

Slowly scan the test antenna around this position, slowly vary the test antenna polarization by rotating
through at least 0° to 180°, and slowly vary the orientation of the test antenna to find the final position,
polarization, and orientation at which the maximum level of the emission is observed.

Record the measured reading with the test antenna fixed at this maximized position, polarization, and
orientation. Record the measurement distance.

Calculate the maximum field strength of the emission at the measurement distance and the
adjusted/corrected power at the output of the test antenna.

Calculate the EIRP from the measured field strength and then convert to the linear.

Calculate the power density at the distance specified by the limit from the field strength at the distance
specified by the limit.

Repeat the preceding sequence for every emission observed in the frequency band under
investigation.
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6.3 LRR B
For below 40GHz test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

Test Receiver N9038A MY51210202 | Dec. 13, 2019 | Dec. 12, 2020

Agilent

Er,\‘j?lmp“f'er EMC001340 980142 May 25,2020 | May 24, 2021

Loop Antenna EM-6879 264 Feb. 18,2020 | Feb. 17, 2021

Electro-Metrics

RF Cable NA LOOPCAB-001 | Jan. 08, 2020 | Jan. 07, 2021

RF Cable NA LOOPCAB-002 | Jan. 08, 2020 | Jan. 07, 2021

Pre-Amplifier ZFL-1000VH2B AMP-ZFL-01 | Oct. 23,2019 | Oct. 22, 2020

Mini-Circuits

Trilog Broadband

Antenna VULB 9168 9168-406 Nov. 11, 2019 | Nov. 10, 2020

SCHWARZBECK

RF Cable 8D 966-4-1 Mar. 18, 2020 | Mar. 17, 2021

RF Cable 8D 966-4-2 Mar. 18, 2020 | Mar. 17, 2021

RF Cable 8D 966-4-3 Mar. 18, 2020 | Mar. 17, 2021

Fixed attenuator UNAT-5+ PAD-3m-4-01 | Sep. 26, 2019 | Sep. 25, 2020

Mini-Circuits

Horn_Antenna

O AR B K BBHA 9120D 9120D-783 Nov. 24, 2019 | Nov. 23, 2020

Erl\j?lmp"f'er EMC 12630 SE 980638 Apr. 08,2020 | Apr. 07, 2021

RF Cable EMC104-SM-SM-1200 | 160923 Jan. 15,2020 | Jan. 14, 2021

RF Cable EMC104-SM-SM-2000 | 180502 Apr. 29, 2020 | Apr. 28, 2021

RF Cable EMC104-SM-SM-6000 | 180418 Apr. 29,2020 | Apr. 28, 2021

Erl\iémp"f'er EMC184045SE 980387 Jan. 15,2020 | Jan. 14, 2021

Horn_Antenna

o AR B K BBHA 9170 BBHA9170519 | Nov. 24, 2019 | Nov. 23, 2020

RF Cable EMC102-KM-KM-1200 | 160924 Jan. 15, 2020 | Jan. 14, 2021

RF Cable EMC-KM-KM-4000 200214 Mar. 11, 2020 | Mar. 10, 2021

Software ADT_Radiated_Vv8.7.08 | NA NA NA

Boresight Antenna Tower

& Turn Table MF-7802BS MF780208530 | NA NA

Max-Full
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Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The test was performed in 966 Chamber No. 4.

3. The following table is for the measurement uncertainty, which is calculated as per the document CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency
(k=2) (¥)
) o 9kHz ~ 30MHz 3.1dB
Radiated Emissions up to 1 GHz
30MHz ~ 1GHz 5.5dB
) o 1GHz ~ 18GHz 5.1dB
Radiated Emissions above 1 GHz
18GHz ~ 40GHz 5.3dB
For above 40GHz test:
FALAEL 43 &
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<Frequency Range below 30MHz>

EUT& _ Measurement Distance
Support Units | =~

Turn Table

- ~

Ground Plane

Test Receiver

N [ —

<Frequency Range 30MHz to 1GHz>

Ant. Tower 1-4m
Variable
EUT& - 3m _
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Turn Table
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£

Ground Plane

Test Receiver
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<Frequency Range 1GHz to 50GHz>

Ant. Tower 1-4m
Variable

EUT& Measurement Distance
Support Units | =

Turn Table D L
Absorber

fAN\NﬁT/\/\/\ e

Ground Plane

150c r{
L

Test Receiver

=]

<Frequency Range above 50GHz>

Ant. Tower 1-4m

Variable
EUT& ) Measurement Distance
Support Units | =~

Turn Table D -
Absorber

o] XAMWTAAA e

Ground Plane
External Mixer ®
Test Receiver

IF/LO
|
1

MOOOO
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[BUREAU.
6.6 TRlEE
6.6.1 R 4T (21351 SITRANS LR100)
Below 1GHz Data
#F F S E AR # % HE M FMCW
ArRHF D |CHL1:79GHz iR B2aE %t [ (QP) RB=120kHz
B RIFHER |23C £ RIS B A 1| 6THRH
R # P ¥ 109 # 8 * 12 p R 'ﬁ W%
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (l(\q/IHz) YI' Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 32.52 27.8 QP 40.0 -12.2 1.00 H 349 37.0 -9.2
2 117.49 26.1 QP 43.5 -17.4 1.00 H 180 35.9 -9.8
3 280.67 345QP 46.0 -11.5 1.00 H 217 415 -7.0
4 346.12 36.9 QP 46.0 -9.1 1.00 H 222 42.3 -5.4
5 502.15 38.3QP 46.0 7.7 2.00H 146 39.5 -1.2
6 552.82 39.4 QP 46.0 -6.6 1.00 H 127 39.6 -0.2
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.
5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
Level

(dBuVim)
90—

80—
70~
60—
50

5 o
40——'—‘ 4 £

30-]

[ 8]

20

10+

0- 1

I I I I I 1
30 100 500 600 700 200 500 1000

Frequency (MHz)

I I I
200 300 400
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F 1T 0P CRE ke # % D FMCW
A+ R HEF P CHL1:79GHz iR B4R 1| (QP) RB=120kHz
ERS»ER 23T £ IS B A | 6T0RH
Bl #E P FF 109 & 8 12 p B F# 'ﬁ' R R
Antenna Polarity & Test Distance : Vertical at 3 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (l(\q/IHz) YI' Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 60.00 27.9QP 40.0 -12.1 2.00V 127 36.3 -8.4
2 160.95 24.7 QP 435 -18.8 2.00V 238 32.2 -75
3 356.62 36.5 QP 46.0 95 1.00V 177 41.6 5.1
4 432.70 36.8 QP 46.0 9.2 1.00V 123 39.4 2.6
5 460.12 38.3QP 46.0 -7.7 1.00V 123 40.2 -1.9
6 607.17 38.3QP 46.0 -7.7 1.50 V 185 36.5 1.8
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.

Level
(dBuVim})
80—

80—
70

60—

50— ,_
40__,—| 3

25 5
30| >
20-]
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D_I

I I I I I I I I 1
30 100 200 300 400 500 600 700 800 500 1000
Frequency (MHz)
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For 1~18GHz

FOFHC | HH # % F - FMCW
, PK) RB=1MHz, VB=3MHz
* L 4F % :|CH1:79GHz X ( !
A 75 L (AV) RB=1MHz, VB=3MHz
ER%ErER :|20C £ B]5 SR A ¢ | TO%RH
B PP ¥ 109 # 8 * 12 p B @ 'ﬁ BRI
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (l(\]/IHz) YI' Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 | #14618.07 47.7 PK 74.0 -26.3 1.83H 172 32.4 15.3
2 | #14618.07 44,0 AV 54.0 -10.0 1.83H 172 28.7 15.3
3 | #16956.18 52.8 PK 74.0 -21.2 1.82H 116 36.3 16.5
4 | #16956.18 46.1 AV 54.0 -7.9 1.82H 116 29.6 16.5
5 | 17964.37 55.4 PK 74.0 -18.6 2.00H 141 29.4 26.0
6 | 17964.37 50.4 AV 54.0 -3.6 2.00H 141 24.4 26.0
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5."#": The radiated frequency is out of the restricted band.
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#F OF 0 X e R HE M IFMCW
: - . : " (PK) RB=1MHz, VB=3MHz
* ; % : |CH1:79GH Bl 3
& &R A z &3 (AV) RB=1MHz, VB=3MHz
ERIE#ER ¢ 20T £ RI5-3 JRA ¢ | TO%RH
BoFp #1098 120 B 'ﬁ' g

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 | #14676.90 52.0 PK 74.0 -22.0 1.25V 218 36.9 15.1
2 | #14676.90 43.0 AV 54.0 -11.0 1.25V 218 27.9 15.1
3 | #17455.45 49.7 PK 74.0 -24.3 1.64V 139 31.6 18.1
4 | #17455.45 48.1 AV 54.0 -5.9 1.64V 139 30.0 18.1
5 | 17954.31 53.5 PK 74.0 -20.5 1.82V 222 27.9 25.6
6 | 17954.31 49.4 AV 54.0 -4.6 1.82V 222 23.8 25.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5."#": The radiated frequency is out of the restricted band.
Level
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For 18~40GHz

FOFHC | HH # % F - FMCW
, PK) RB=1MHz, VB=3MHz
) & & ! |CH1:79GHz Bl q ( '
A 75 L (AV) RB=1MHz, VB=3MHz
ER%ErER :|20C £ B]5 SR A ¢ | TO%RH
B PP ¥ 109 # 8 * 12 p B @ 'ﬁ BRI
Antenna Polarity : Horizontal at 1 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (l(\q/IHz) YI' Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 | 19034.20 39.6 PK 74.0 -34.4 1.14H 24 56.0 -16.4
2 | 19034.20 34.1 AV 54.0 -19.9 1.14H 24 50.5 -16.4
3 | #28291.95 | 42.4PK 74.0 -31.6 2.15H 64 53.3 -10.9
4 | #28291.95 36.9 AV 54.0 -17.1 2.15H 64 47.8 -10.9
5 | 38715.12 42.5 PK 74.0 -31.5 1.85H 206 46.8 -4.3
6 | 38715.12 37.2 AV 54.0 -16.8 1.85H 206 415 -4.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

a b~ wN

. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.

. Shorter measurement distances was used to improve the measurement system’s noise floor. As

standard description is based on the measurement in distance of 3 meters, the data obtained at 1-
meter distance was extrapolate results to the 3-m distance:

Test value at 3-meter distance (dBuV)

= Test value at 1 meter distance (dBuV) -20log(3/1)(dB)
= Test value at 1 meter distance (dBuV) -9.5(dB).

*Measurements made at 1 meter distance. Test value converted to account for 3-meter measurement

distance.
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IR R # % H W (FMCW
: - . : " (PK) RB=1MHz, VB=3MHz
* ; % : |CH1:79GH Bl 3
& &R A z R R 3 (AV) RB=1MHz, VB=3MHz
ERIE#ER ¢ 20T £ RI5-3 JRA ¢ | TO%RH
BoFp #1098 120 B 'ﬁ' g

Antenna Polarity : Vertical at 1 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 | 19378.09 41.2 PK 74.0 -32.8 1.32V 34 57.5 -16.3
2 | 19378.09 35.4 AV 54.0 -18.6 1.32V 34 51.7 -16.3
3 | #27995.57 42.7 PK 74.0 -31.3 1.54V 193 53.5 -10.8
4 | #27995.57 37.9 AV 54.0 -16.1 1.54V 193 48.7 -10.8
5 | 39788.16 43.6 PK 74.0 -30.4 1.78 V 234 47.1 -3.5
6 | 39788.16 37.5AV 54.0 -16.5 1.78 V 234 41.0 -3.5
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

. Margin value = Emission Level — Limit value

. The other emission levels were very low against the limit.

. Shorter measurement distances was used to improve the measurement system’s noise floor. As
standard description is based on the measurement in distance of 3 meters, the data obtained at 1-
meter distance was extrapolate results to the 3-m distance:

Test value at 3-meter distance (dBuV)

= Test value at 1 meter distance (dBuV) -20log(3/1)(dB)

= Test value at 1 meter distance (dBuV) -9.5(dB).

a b~ wN

*Measurements made at 1 meter distance. Test value converted to account for 3-meter measurement
distance.
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Above 40GHz

LI S S # % #FOCIFMCW
. I . . N (PK) RB=1MHz, VB=3MHz

* & 3 F |CH1:79GHz Bz
A & kRS Row R 3F (AV) RB=1MHz, VB=3MHz
£ R #¥ R R :|22C £ Bl ¥ ¥ BB : |62%RH
B ¥ P #1094 09 H 30 H 3 I+ 'ﬁ’ CE E g

Antenna Polarity : Horizontal

Frequency Factor Reading Emission Limit Margin
No.l  (GHz) @B/m) | (dBuv) | (dBuv/m) | (@Buvim) | (dB) | Detector | PASS/FAIL
1 43.06 20.09 33.94 54.03 74 -19.97 Peak PASS
2 43.06 20.09 15.79 35.88 54 -18.12 Average PASS
3 71.82 1.50 52.49 53.99 74 -20.01 Peak PASS
4 71.82 1.50 34.54 36.04 54 -17.96 Average PASS
5 75.28 19.59 20.20 39.79 74 -34.21 Peak PASS
6 75.28 19.59 2.71 22.30 54 -31.70 Average PASS
7 104.29 30.98 8.92 39.90 74 -34.10 Peak PASS
8 104.29 30.98 -8.66 22.32 54 -31.68 Average PASS
9 131.41 22.68 17.20 39.88 74 -34.12 Peak PASS
10 131.41 22.68 -1.15 21.53 54 -32.47 Average PASS
11 198.13 45.35 -5.80 39.55 74 -34.45 Peak PASS
12 198.13 45.35 -24.14 21.21 54 -32.79 Average PASS

Antenna Polarity : Vertical

Frequency Factor Reading Emission Limit Margin
NO.l " "GHz) | (dB/m) | (dBuv) | (dBuv/m) | (dBuv/m) | (dB) | Detector | PASS/FAIL
1 42.36 20.09 33.64 53.73 74 -20.27 Peak PASS
2 42.36 20.09 16.29 36.38 54 -17.62 Average PASS
3 71.93 1.50 51.79 53.29 74 -20.71 Peak PASS
4 71.93 1.50 33.28 34.78 54 -19.22 Average PASS
5 75.04 19.59 19.67 39.26 74 -34.74 Peak PASS
6 75.04 19.59 2.65 22.24 54 -31.76 Average PASS
7 104.62 30.98 8.03 39.01 74 -34.99 Peak PASS
8 104.62 30.98 -9.21 21.77 54 -32.23 Average PASS
9 131.22 22.68 17.55 40.23 74 -33.77 Peak PASS
10 131.22 22.68 -1.29 21.39 54 -32.61 Average PASS
11 197.65 45.35 -6.27 39.08 74 -34.92 Peak PASS
12 197.65 45.35 -24.69 20.66 54 -33.34 Average PASS
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Note:

1.The measured power level is converted to EIRP using the equation:

Emission =Factor+Reading

where:

Measurements made at 1 meter distance."

2. The far-field boundary is given in ANSI 63.10 as:
R far field = (2 * L"2) / A

L is the Largest Antenna Dimension of measurement antenna, including the

reflector

A is the wavelength

Frequency R (Far Field)
L(m Lambda (m
(GH2) (m) ™
40 0.03 0.0075 0.240
50 0.03 0.0060 0.300
Frequency R (Far Field)
L(m Lambda (m
(GH2) (m) &
50 0.025 0.0060 0.208
75 0.025 0.0040 0.313
Frequency R (Far Field)
L(m Lambda (m
(GH2) (m) ]

75 0.018 0.0040 0.162
110 0.018 0.0027 0.238
Frequency R (Far Field)
L(m Lambda (m
(GH2) (m) ] e
110 0.012 0.0027 0.106
170 0.012 0.0018 0.163
Frequency R (Far Field)
L(m Lambda (m
(GH2) (m) ]
170 0.008 0.0018 0.073
260 0.008 0.0012 0.111
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[BUREAU.
6.6.2 R'E ST (3]%5.: SITRANS LR110)
Below 1GHz Data
#FOF RSN E s # R H I FMCW
A ARHEF I |CHL: 79GHz wRIEEAH R | (QP) RB=120kHz
B RIFHER |23C £ RIS BA ¢ | 6THRIH
B op ¥ 109 # 8 » 12 p RlO# F Tom Yang
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (l(\q/IHz) YI' Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 32.30 31.6 QP 40.0 -8.4 1.00 H 360 40.9 -9.3
2 171.79 29.5QP 43.5 -14.0 2.00H 246 37.8 -8.3
3 310.16 30.7 QP 46.0 -15.3 1.00 H 8 36.9 -6.2
4 575.96 40.8 QP 46.0 -5.2 1.00 H 336 40.2 0.6
5 609.92 38.8 QP 46.0 -7.2 1.50 H 346 36.9 1.9
6 677.18 42.6 QP 46.0 -3.4 1.00 H 288 40.2 2.4
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.
5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
Level

(dBuVim)
90—

80-
70~
60~
50| -

N e m—— Ml
40

30-]

20

10+

0- 1 1 1 1 1 1
30 100 200 300 400 500 600 700 200 900
Frequency (MHz)

1
1000
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F OIS AR # % 3 FMCW
A+ R HEF P CHL1:79GHz iR B4R 1| (QP) RB=120kHz
ERS»ER 23T £ IS B A | 6T0RH
R @ P HF 109 87 12 0P #l # F |Tom Yang
Antenna Polarity & Test Distance : Vertical at 3 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (l(\q/IHz) YI' Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 32.64 31.2QP 40.0 -8.8 1.50V 0 40.3 9.1
2 117.52 27.6 QP 435 -15.9 1.00V 278 37.4 -9.8
3 173.92 23.5QP 435 -20.0 3.00V 90 31.9 -8.4
4 360.60 30.5 QP 46.0 -15.5 1.00V 22 355 -5.0
5 414.53 36.0 QP 46.0 -10.0 2.00V 44 39.5 -3.5
6 593.25 42.1 QP 46.0 -3.9 1.50 V 352 40.8 1.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.

Level
(dBuVim})
80—

80-
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60-
50

g1 =t

30

ra

20

10

0- 1 1 1 1 1 1 1 1 1 [
30 100 200 300 400 500 G600 oo 00 00 1000
Frequency (MHz)

6.7 ERlBEHT
EypRGEER S R 0 B A M F AP B R R L & R

68 peER:
# 4P Test Setup Photos (BV #%L: BCVF-WTW-P20070246)
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7 a2 EFR

7.1 AR
FRAEL BLEEGE)E AR

7.2 TR
1) ¢ #ipl4 # 7 Metal horn antenna > & & * = U4 Ef -
2) TRAATAUPIE: 2H2-3dB AR TAEBS8 B o L MAPHFTRN)
) A AKEFUHIE Ak L B (off-axis angles)B0 By ke AR gk L E R A

ARBE TR 38dB b oo (L X MAPH F)

73 BR i
L ST L B K
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8 RiarBgizimk
SRR
FLAFEL BLEFO@)H PR
82 =34
a) IATRIR ehd jﬂixé FEE A P FR R R F E(Gain)F » T g 2N E A F R el s en
HEBR
b) Pd = (Pout*G) / (4*pi*r?)
where
Pd = power density in mW/cm?2
Pout = output power to antenna in mwW
G = gain of antenna in linear scale

Pi=3.1416
R = distance between observation point and center of the radiator in cm
8.3 it &%
Operation Evaluation | Max Avg. Max Avg. Antepna Distance Powgr Limit
Mode Frequency Power Power Gam (cm) Density (MW/cm?)
(MH2) (dBm) (mW) (dBi) (mW/cm?)
Bluetooth | 2402-2480 -2.88 0.5152 4.00 20 0.00026 1
Operation E::Itztr']in Max EIRP Max EIRP Distance |Power Density Limit
Mode (I\(jIHz) y (dBm) (mW) (cm) (mW/cm2) (mW/cm2)
TLPR 77000-81000 17.97 62.661 20 0.01247 1
Conclusion:
The formula of calculated the MPE is:
CPD1/LPD1 + CPD2/LPD2 + ...... etc. <1

CPD = Calculation power density
LPD = Limit of power density

Bluetooth + TLPR =0.00026 / 1 + 0.01247/ 1 = 0.01273

Therefore the maximum calculations of above situations are less than the “1” limit.
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tkv EMC/RF § 8% % :
Tel: 886-2-26052180
Fax: 886-2-26051924

#1; EMC/RF/ Safety ¥ % % :
Tel: 886-3-3183232
Fax: 886-3-3270892

Email:service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com
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