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. -&F#R
L Shure Incorporated
3 ;ﬁ--?,‘b* At 5800 West Touhy Avenue, Niles, IL60714-4608, USA
Wig 7 Shure Incorporated
BBFHa 5800 West Touhy Avenue, Niles, 1L60714-4608, USA
%z c AL BRRFR P
REF P H 33377 S AFCHT &L R4 R 38 5
1. MRT facility is a FCC registered ( Reg. No. 291082) test facility
with the site description report on file and is designated by the
FCC as an Accredited Test Film.
2. MRT facility is an IC registered (MRT Reg. No. 21723-1) test
FHREITR laboratory with the site description on file at Industry Canada.
3. MRT Lab is accredited to ISO 17025 by the Taiwan
Accreditation Foundation (TAF Cert. No. 3261) in EMC,
Telecommunications and Radio testing for FCC, Industry
Taiwan, EU and TELEC Rules.
REZPFBREFEE ® R (°C):20-35 [/ ®E (%RH):30-65
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2. A&t

2.1. AXFTHR

Ao LR Digital Handheld Transmitter

A A5 ADX2FD G62

iR SHURE

#E 5 e R 2405~ 2480MHz

7 W O-QPSK

LT A 5MHz

AL ()

Model: SB920
- R P/N: 1620B0138
OUTPUT: 3.6Vdc, 2500mAh,9.0Wh
B3l FRl i Shure SB920 7 2§ &8 R q o
2.2. FF T F
Channel Frequency Channel Frequency Channel Frequency

11 2405 MHz 12 2410 MHz 13 2415 MHz
14 2420 MHz 15 2425 MHz 16 2430 MHz
17 2435 MHz 18 2440 MHz 19 2445 MHz
20 2450 MHz 21 2455 MHz 22 2460 MHz
23 2465 MHz 24 2470 MHz 25 2475 MHz
26 2480 MHz -- -- -- -

2.3. BIFH

Test Mode

Mode 1: Transmit by 802.15.4
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EUT

2.5. HFiTqest

The test utility software used during testing was “putty.exe” and choose the related script file to

download into the EUT, then start to test.
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3. RIFXAP W
Conducted Emissions
Instrument Manufacturer Type No. Asset No. Cali. Interval | Cali. Due Date
EMI Test Receiver R&S ESR3 MRTTWAOQ00045 1 year 2018/03/17
Two-Line V-Network R&S ENV216 MRTTWAO0019 1 year 2018/03/23
Two-Line V-Network R&S ENV216 MRTTWAOQ00020 1 year 2018/03/23
Temperature/Humidity Meter TFA 35.1078.10.IT | MRTTWAO0033 1 year 2018/06/08
Radiated Emissions
Instrument Manufacturer Type No. Asset No. Cali. Interval | Cali. Due Date
Signal Analyzer R&S FSV40 MRTTWAQO0007 1 year 2018/03/02
EMI Test Receiver R&S ESR3 MRTTWAOQ00009 1 year 2018/03/16
Broadband Preamplifier |SCHWARZBECK| BBV 9718 MRTTWAOO0005 1 year 2018/04/06
Broadband Amplifier SCHWARZBECK| BBV 9721 MRTTWAOO0006 1 year 2018/04/06
Active Loop Antenna SCHWARZBECK| FMZB 1519B | MRTTWAOQO0002 1 year 2018/04/06
Broadband TRILOG
Antenna SCHWARZBECK| VULB 9162 |MRTTWAO00001 1 year 2018/04/06
Broadband Horn antenna |SCHWARZBECK| BBHA 9120D | MRTTWAO00003 1 year 2018/04/06
Broadband Horn antenna |SCHWARZBECK| BBHA9170 | MRTTWAO00004 1 year 2018/04/06
Temperature/Humidity Meter TFA 35.1078.10.IT | MRTTWAO00033 1 year 2018/06/08
Conducted Test Equipment - SR2
Instrument Manufacturer Type No. Asset No. Cali. Interval | Cali. Interval
EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2018/07/10
X-Series USB Peak and
KEYSIGHT U2021XA MRTTWAO00014 1 year 2018/03/18
Average Power Sensor
X-Series USB Peak and
KEYSIGHT U2021XA MRTTWAO00015 1 year 2018/03/18
Average Power Sensor
Programmable Temperature
TEN BILLION TTH-B3UP | MRTTWAOQ00036 1 year 2018/05/11
& Humidity Chamber
Temperature/Humidity Meter TFA 35.1078.10.1T | MRTTWAO00033 1 year 2018/06/08
EMI Test Software
Software Manufacturer Version No.
e3 Audix 9.160520a
EMI Quietek V3
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4. LRI IR

TR EE R

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
150kHz~30MHz: 3.46dB

a2 3%

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 4.22dB
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5. RIFE%

A& i Digital Handheld Transmitter
A5 ADX2FD G62
¥ & £ RIE P B R 5 Y =
2.3 TR PP ST TS PSR 2.3 & RS % 51% &
3.10.1.2 B g %Erﬁi%] A < 30.00dBm R % 5.2 % &
3.10.1.3 T2 &R Mo SRR T R E 3.10.1.3 & PEar % 5.3 % &
3.10.1.5 ook g e < 20dBc (Peak) s $54%&
2.7 5547 B3 B MR R S R 2.8 & AP % 55% &
) < 74dBuVv/m (Peak) - .
2.7 AT 8 5 woa $56% &
< 54dBuV/m (Average)
3.10.1.6(2)(A) AR > 500KHz e % 5.7 % &
3.10.1.6(2)(B) MR < 8dBm #we % 5.8 % &
Note:

1) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer. The
correction table was used to account for the losses of the cables and attenuators used as part of the system to
connect the EUT to the analyzer at all frequencies of interest.

2) Testltems “F *b 2 &2 4]” & “ik * 4F & have been assessed single transmission, and showed the worst

test data in this report.
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5.1, %R EET BRI
51.1. &3

Fp g 2 AIm* 2m*0.8mz 2L E R 4 G TP

MET T IRIEIR

AN F AR T RA Y & T g 40cm 0 T &

— ;’( ‘E‘ ;EIJ o
2 "wﬂhﬁfflﬁxf?
Average Value) -

S & P
3 s

51.2. $& Lk

TR R RZ M F &Hﬁa’:%&& » H @ Ew 3R AE S p 150kHz 3 30MHz 2. 47 7

- RS —J«)/@
Pt (LISN) -

BEINT L 72 E o B E

h o b RS S

;Iim4OCm (ﬁi"ﬂ'])ﬁ LB e b ) B-iF P 2

¥ #®¢ 0.15MHz - 30MHz » “+& 2 3 &
Beag $a o i 2 f245 9 5 5 OkHZ -
S ARIREE ) T RAET R RAE G Y R R Tt e Y - BORRRE I 2 R

P

v (Line) 3

BT R

& 50T JI(uH) 2 5084 (Q)2 =i

Frequency #7 5 # ] B 334 & (dBuV)
MHz bl 3K I i9E
0.15-0.50 66-56(:) 56-46¢:)
0.50-5.0 56 46
5.0-30 60 50

F—— Kli‘htﬁ —-r z Ji‘il’gth)é‘

5.1.3. RIFFFHF
, T
’; Non-conducive Latie ;
l‘ P 117
| 3 Adapter Vv 1 o
: _/ Voo, [ ‘f / ’,
| g ™ N teg D
3 e 1 PR :'/ ‘ o
‘ . N AR A\ ’(dam
| \ \\ w
i ! - aam
i \ |
i 04m
i [
L .‘\,‘ _.-*Li... Y
| / i 7’ P f

Vertical ground reference plane

D4 m o vestical ground
relorenco plane

Bonded o horzontal
ground plans

st e v ) a0 v 0B et bt 4 0 e b et e 0t B 1 et S 08 b

C
R %(LISN) I PR3 FR 4 2 LISNEESO 2 A » ¥ BT Jh s 5 AR i» 12303 402 & 2
B FLERET o R ERlg 2 A (neutral)

= 2 9% {8 (Quasi-Peak Value) 2 T 32

b3 5

B SRR
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5.14. TRBBMRFRE

BEREELTA BT TS BRIBIEPHEHT AEY o
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5.2. R EWMEFHNAF
5.21. ®r*i

R 2 2 RIS G 2 R Rl DA AT R RF 6~ 50 3 R A 47 R 2 {347 R 4R 3+ >0 6dB
L}'&’TﬁP%E\‘léy‘l@*'E’ﬁ < 4 °“,ﬁ=fl§q* "d’/?]‘a" JUeh ‘F B r X @%ﬁgj“ﬁﬁ :1Ff_§,jEIJ‘E_'% ;\1 o

5.2.2. 4|8 &
RFL @ L [ ¢ Ma SOpE TR P 2 $3.10.1.28 % & B EEH s

(1) #i¥>r 2400 MHz~2483.5 MHz * ﬂ

(A) Z>R*75 BRAEAEE 2 B D IW(F )T o

(B) f(A) b5 iz 3.10.1.6 (1)(A)(@)2- B*4E 4k 5t 0.125W(3 )L T o

(C) #miARHEM L IW(Z) T o
Q)4ﬁﬁ%5n5MHz~&50MHziﬁ%ﬁ&wﬁ%azlmagyuTo

r,lrt B * it o 2 9E 3‘51 M FRE N T EFRE Uk é‘é%j 41 # & (Maximum Conducted Output
Power) it 5 | & & 5% -

5.2.3. RIFFHE

EUT A
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52.4. % @ik %‘rﬁ] NH FRBESE

iRl R Digital Handheld Transmitter RIEP B 2017/12/20
R4 A5 ADX2FD G62 AR BRR 23°C /1 46%
A SR1 PFE L AT Kevin
Test Result of Peak Output Power
Test Mode Modulation | Channel Freq. Peak Power (dBm) Limit Result
Mode No. (MHz) AntA Ant B (dBm)
802.15.4 0-QPSK 11 2405 4.77 4.77 <30.00 Pass
802.15.4 0-QPSK 18 2440 5.71 5.75 <30.00 Pass
802.15.4 0-QPSK 26 2480 7.19 7.18 <30.00 Pass
Test Result of Average Output Power (Reporting Only)
Test Mode Modulation | Channel Freq. Average Power (dBm) Limit Result
Mode No. (MHz) AntA Ant B (dBm)
802.15.4 0-QPSK 11 2405 4.46 4.47 <30.00 Pass
802.15.4 0-QPSK 18 2440 5.45 5.48 <30.00 Pass
802.15.4 0-QPSK 26 2480 6.92 6.88 <30.00 Pass
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5.3. = M2 & R

53.1. & Lk

EPR R T BHL R € K AP R P2 $3.10148 R 0 TR AT A X T HER T T
#1 e

M F AR T 2 B RS R T B TR Y 2 TR B A 2 HE S L HE N A 2 48 & (unique
coupling) = i Fe 8l - Wig F VKT HR T F FIAEM A FH L X M 27 WRP AR R b2 X
T gl f»*?'m-fﬁ~ﬂ—?* MHEA AT F @45 0 4o 1 BNC ~ F type ~ N type ~ M type ~ UG type -
RCA-~SMA-~SMB... %% H s £33 ¥ i AR BIRef o

53.2. X &E
$ it % 45 PIFAAntenna & Helical Antenna » (1 %1t = 842 2)
Antenna Antenna Type Frequency Band Manufacturer Model Max Antenna
(MH2z) Gain (dBi)
A Helical 2400 ~ 2500 Shure N/A 4.5
B PIFA 2400 ~ 2500 Incorporated N/A -3.0
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4. F S
54.1. €73
FRlp 2 R SURE G F 2 RO E R T E A 9T & RF B~ 54
(1) #5445 47 B L0 W DR P el SpLaE i 2 0 ORI A 2 2 SR 5 ] % 10 S gk e IR
s L FEA SRR E 2T S R
(2) 134745 % % 100 kHz » ALIUAEH 73 -] ¥ f2 4540 & -
(B) FHPEFm 5 pd o ks il 5% & MEH 5 & X R F (Max Hold) -
(4) #Be3 ROV P AR R A2 L 1 o TR 2 B R B Ay R U

542, §& Lk

PR R B R g M F P TS HATRE 2 5 31015 SR o
Foeh g s 4k f%ﬁﬁ%{%]ﬁﬂ% 3 100 kHz p > 25 6897 & 4 bt aE 54 5 4p ot gwgg%gajﬁé
¢ 7 BB TR ¥ 52 100kHz p st et 5 0 B R E 40T
(L) st $ o2 28 g0 5 ‘M?Jﬂ'ﬁ PR R 20dB 0 T T AT R0 5
RIE -
(2) ﬁ%lt". F 11 3.10.1.2(1)(C)2- & * @%@%}“"ﬁ 0 5‘*‘5 2P E % 30dB o

54.3. RIFFHEE

Spectrum Analyzer

- Attsougtor Eu.r'
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544, FHigHRIEESE

iRl R Digital Handheld Transmitter BlED 2 2018/01/24
iRl A5 ADX2FD G62 AR BRR 23°C / 58%
PR SR1 BRI ARER Kevin Ker

Test Mode Channel No. Frequency Limit Result

(MH2)

802.15.4 11 2405 20dBc Pass
802.15.4 18 2440 20dBc Pass
802.15.4 26 2480 20dBc Pass
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802.15.4 Out-of-Band Emissions - Ant B

Channel 11 (2405MHz)

100kHz PSD Reference Level

Low Band Edge

T TR e
Al e
Argietd £ 13000

Rl Ofeet 165

$
Ret 20 00 a8

Carter JAVS00 Gotr
Res BW 100 v SVEW 350 Sweep 1067 (o 2001 pos)

Aot Oyt 184 o8
Rt 20.00 dBm

Cender 240003 CHe
- FVEW 100 ez

2408 9905t ETFT T

Avg Trpe Lag e
vy e+ 18100

Spen 2200 MMz
Sweep 2133 s (2901 pis)

Spurious Emission

Ay Tppe Lagter
Rl - 108

At Oyt 185 o0
Rl 20.00 dBm

Sop 2300 G
Swecp 00 s (49001 g1

4150 e
44129 ®mn
41021 o |

Note: The value of the display line is -20.78dBm.

JCarder 3.440000 GHy Span 2500 MM
SRes BW 120 U VSN 00 iz Swacp 10N fis (2001 pisg

Ant Oyt 185 o8
Rl 20.00 dBm

op 2300 G
Sweep 5400 s (49601 pi

Note: The value of the display line is -19.89dBm.
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Channel 26 (2480MHz)

100kHz PSD Reference Level

High Band Edge

| O T r———

Raf Offest 4.5 42
Rel 20 00 gBm

JCarder 2480000 GH7

Span 2900 M
Ewecp 10K 95 (2001 pesid

Aot Oyt 104 00
Rt 20.00 dBm

Center 248350 G Spen 31.00 MH2
es BW 108 K2 FVEW 100 k2 Sweep 2933 s (2001 pis)

245 W0 GHe 4100 e
245 920 G 3313 ®Wn

| -

Pt OFgent 185 0
Ruf 20.00 dBm

Sop 2308 G

Bweep S400 1ves (49001 piy

Note: The value of the display line is -19.16dBm.
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5.5. BHTHRA
55.1. ®r* i

FRld Bt G (R AASENE ) SRR LT R R B E PR R E L TRM
BRI L AT R SRR DS P RIRPRERAT A A LT 22T S o Lplp s
Feid B2 TRMEF RS Lo b2 REKE S9F TRAY £ I P F LT L 41 N
B R AR A AU ATIRAT U A AR o &6 T 360 B 0 420X AR ST EEF R 3m e
BoBATELI A2 CEER ) LERERF LB AFEHTHBR BRI RT B RER L5 R

Ocm/1G 2} #3% % A& 5 150cm)
#5230 & %4 1000 MHz 22085, * CISPR 4% & fa i B

(2) i=— # % 4 %1000 MHz 2 2085 » & * T 3518 4 B | ® (RBW:1IMHZ,VBW:10HzZ) » & L %2 % 5t
U S T 5 (7 1000 MHZ 72T ) S iRISUSLEE O 4 i 1t B (RBW:AIMHZ,VBW:3MHZ) “1 7 £
S E s RSB A U 0 B B R S Bt 3T 94020 dB -

B

G L ER- & o (BRI K T 3195 ANSI C63.10-2014 <4 > EFpfe2cl £ ¢ > 16 W T HK B
8
x —

55.2. H& Lk

HEIFHRAEDERETE22VE > P HARRB 2 FHY 3 E N RFHERE - LEL fa ik
2 U E 5 8o

# F(MHz) T ¥ & (uvim) BIEE(M)
0.009 - 0.490( %) 2,400/f(KHz) 300
0.490 (# 3)-1.705 (%) 24,000/f(KHz) 30
1.705(# 5)-30 (% ) 30 30
30(%)-88(%) 100 3
88 (% 5)-216 (%) 150 3
216 (# $)-960 (%) 200 3
960 (# 7)) 500 3

AT THHA 5 & 0-90kHZ < #%(kHz) - 110-490 + #(kHz) 2 2 1000 ¥ A (MHz) 2 &
2 HRRITIE R B A P R L S TR HALRE S 514 R B
s #5245 > et CISPR 24 i (quasi-peak) ik Bipl £ ;5 2500 b & Ay @2 GEgp| B PR 1

£ A R A HTRE S 55 S 2 R A FREE M2 S RIS R P S M FEHE T R
IR E 5.2 82 R e
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55.3. RIFFHW
Under 30MHz Test Setup:

EUT

1 ey Y N
(Turntable)

Test Receiver [

Under 1GHz Test Setup:

e |

I |

1~4m |

Antenna
EUT l___ 1 v ‘

e — A '
3m » [ B
- —

Test Receiver [!F_\.I]
ﬁ| ———

(Antenna Tower)

F 3

08m
(Turntable)
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1GHz ~ 18GHz Test Setup:

1~4m (Antenna Tower)
l Antenna J [ ===
f — D= =L
15m Pre-Amplifier
— 3m — E]
l ‘(Turntable)‘ .......‘...““‘ . ¢

Spectrum Analyzer ‘. | -,

18GHz ~25GHz Test Setup:

EUT

(Antenna Tower)

|
Jﬁ Spectrum Analyzer
L P Pre-Amplifier fon

== } sz_-!

(Turntable)
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554, BRITFRARERS

[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

iRl LR Digital Handheld Transmitter R 23°C
PRI AR Kevin BR 51 %
ker AC1 BzE P Ep 2017/12/26
G 802.15.4 - AntA PlRAE i 11
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4808.0 39.2 3.7 42.9 74.0 -31.1 Peak | Horizontal
7621.5 34.1 12.6 46.7 74.0 -27.3 Peak | Horizontal
* 8658.5 325 13.6 46.1 77.8 -31.7 Peak | Horizontal
* 9712.5 34.2 14.7 48.9 77.8 -28.9 Peak | Horizontal
4808.0 38.5 3.7 42.2 74.0 -31.8 Peak Vertical
7621.5 34.0 12.6 46.6 74.0 -27.4 Peak Vertical
* 8616.0 33.0 13.5 46.5 77.8 -31.3 Peak Vertical
* 9678.5 34.7 14.6 49.3 77.8 -28.5 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (97.8dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

iRl LR Digital Handheld Transmitter R 23°C
PRI AR Kevin BR 51 %
er AC1 BzE P Ep 2017/12/26
G 802.15.4 - AntA PlRAE i 18
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4884.5 36.8 3.7 40.5 74.0 -33.5 Peak | Horizontal
7613.0 34.4 12.6 47.0 74.0 -27.0 Peak | Horizontal
* 8658.5 325 13.6 46.1 76.8 -30.7 Peak | Horizontal
* 9848.5 33.1 16.1 49.2 76.8 -27.6 Peak | Horizontal
4672.0 36.7 3.5 40.2 74.0 -33.8 Peak Vertical
7366.5 32.6 12.5 45.1 74.0 -28.9 Peak Vertical
* 8828.5 32.1 14.0 46.1 76.8 -30.7 Peak Vertical
* 10103.5 34.4 15.7 50.1 76.8 -26.7 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (96.8dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

##l4 ¢4 | Digital Handheld Transmitter B R 23°C
PRI AR Kevin BR 51 %
er AC1 BzE P Ep 2017/12/26
G 802.15.4 - AntA PlRAE i 26
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4816.5 36.6 3.7 40.3 74.0 -33.7 Peak | Horizontal
7740.5 35.5 12.4 47.9 74.0 -26.1 Peak | Horizontal
* 8701.0 32.9 13.8 46.7 74.3 -27.6 Peak | Horizontal
* 10027.0 34.0 15.4 49.4 74.3 -24.9 Peak | Horizontal
4689.0 34.9 3.5 38.4 74.0 -35.6 Peak Vertical
7562.0 33.8 12.8 46.6 74.0 -27.4 Peak Vertical
* 8565.0 33.0 13.3 46.3 74.3 -28.0 Peak Vertical
* 9780.5 33.6 14.9 48.5 74.3 -25.8 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (94.3dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

iRl LR Digital Handheld Transmitter R 23°C
PRI AR Kevin BR 51 %
er AC1 BzE P Ep 2017/12/26
G 802.15.4 - Ant B PlRAE i 11
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4808.0 39.1 3.7 42.8 74.0 -31.2 Peak | Horizontal
5386.0 36.5 4.0 40.5 74.0 -33.5 Peak | Horizontal
* 7213.5 37.3 12.1 49.4 82.8 -33.4 Peak | Horizontal
* 9746.5 35.7 14.8 50.5 82.8 -32.3 Peak | Horizontal
4629.5 37.5 3.3 40.8 74.0 -33.2 Peak Vertical
7528.0 34.1 12.8 46.9 74.0 -27.1 Peak Vertical
* 8828.5 32.2 14.0 46.2 82.8 -36.6 Peak Vertical
* 9712.5 34.7 14.7 49.4 82.8 -33.4 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (102.8dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

##l4 ¢4 | Digital Handheld Transmitter B R 23°C
PRI AR Kevin BR 51 %
er AC1 BzE P Ep 2017/12/26
G 802.15.4 - Ant B PlRAE i 18
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4876.0 39.7 3.7 43.4 74.0 -30.6 Peak | Horizontal
7545.0 33.8 12.8 46.6 74.0 -27.4 Peak | Horizontal
* 8582.0 32.8 13.4 46.2 82.9 -36.7 Peak | Horizontal
* 9721.0 34.8 14.7 49.5 82.9 -33.4 Peak | Horizontal
4876.0 38.1 3.7 41.8 74.0 -32.2 Peak Vertical
7630.0 35.4 12.6 48.0 74.0 -26.0 Peak Vertical
* 8616.0 32.6 13.5 46.1 82.9 -36.8 Peak Vertical
* 9780.5 34.6 14.9 49.5 82.9 -33.4 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (102.9dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

##l4 ¢4 | Digital Handheld Transmitter B R 23°C
PRI AR Kevin BR 51 %
er AC1 BzE P Ep 2017/12/26
G 802.15.4 - Ant B PlRAE i 26
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4816.5 37.6 3.7 41.3 74.0 -32.7 Peak | Horizontal
7502.5 34.5 12.8 47.3 74.0 -26.7 Peak | Horizontal
* 8599.0 33.1 134 46.5 83.1 -36.6 Peak | Horizontal
* 9644.5 34.1 14.4 48.5 83.1 -34.6 Peak | Horizontal
4646.5 37.9 3.4 41.3 74.0 -32.7 Peak Vertical
7647.0 34.5 12.5 47.0 74.0 -27.0 Peak Vertical
* 8803.0 325 14.0 46.5 83.1 -36.6 Peak Vertical
* 9746.5 34.0 14.8 48.8 83.1 -34.3 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (103.1dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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The Worst Case of Radiated Emission below 1GHz:

Site: AC1

Time: 2018/01/31 - 19:57

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: VULB 9168 _20-2000MHz

Polarity: Horizontal

EUT: Digital Handheld Transmitter

Power: By Battery

Worst Mode: Transmit by 802.15.4 at Channel 2480MHz, Ant B

80
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g |
3
g 30
o
E 20 1 3 5
Wﬂ' ':'g?‘"'\‘-» |
10 ‘
° |
-10 |
-20 ‘
30 100 1000
Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) (dB)
(dBuV/m) (dBuV)
1 37.200 14.556 0.300 -25.444 40.000 14.255 QP
2 43.130 14.433 0.020 -25.567 40.000 14.413 QP
3 143.020 15.820 1.020 -27.680 43.500 14.800 QP
4 158.020 15.508 0.210 -27.992 43.500 15.298 QP
5 339.940 16.309 0.940 -29.691 46.000 15.369 QP
6 * 851.590 24.295 0.530 -21.705 46.000 23.765 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1

Time: 2018/01/31 - 19:57

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: VULB 9168 _20-2000MHz

Polarity: Vertical

EUT: Digital Handheld Transmitter

Power: By Battery

Worst Mode: Transmit by 802.15.4 at Channel 2480MHz, Ant B

Level(dBuV/m)

80
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10

0

Frequency(MHz)

No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 43.070 15.448 1.030 -24.552 40.000 14.418 QP
2 151.830 16.197 0.910 -27.303 43.500 15.287 QP
3 248.210 13.193 0.200 -32.807 46.000 12.993 QP
4 385.200 16.578 0.280 -29.422 46.000 16.298 QP
5 730.230 23.549 1.020 -22.451 46.000 22.529 QP
6 * 889.920 24.651 0.370 -21.349 46.000 24.281 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Caution: There is the ambient noise within frequency range 9kHz~30MHz and 18GHz~40GHz, the

permissible value is not show in the report.
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5.6. E¥ %
5.6.1. &%
FRFEEEEL e (FFAAFENE ) XpFi ’ijfﬁéﬁ;‘ﬁﬁ% ) d&—.ﬂgﬁ?i{fﬁ’ﬁﬁi;{’ 2T RM
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5.6.2.

B¥ Alidn < s >
B — = o (Rl
L3 B & 5 150cm)
(1) = 4 %3
(2) - #F + 1000 MHz 2 U8k > i % Ttk Bipl
U] 5 T 06 p(5 1000 MHZ 12 ) % RIUSLEE d 9 @ f ot B (RBW:IMHZ,VBW:3MHz) “ el £ 2
E s PR R A EF MG E o B B AU s FFT2EAH20dB -

"R A

2 %1000 MHz 2z %5, i * CISPR# % (&
% (RBW:1MHz,VBW:10Hz) -

%Mﬁ%%ﬁiﬁﬁﬁﬁﬁf4%iﬂ’ﬁ@Mﬂ%%ﬁ%

ERIFRFZ B HHTIRAE BT AT BITR
3 124% ANSI C63.10-2014%<> Fpl4 2 ¥ & ¢ > 1G T K B & 5 80cm/1G

Wik F

B LTS DL

AR

B2 0k F A @R T R AR

M BT AT LTI N R S B R SRR R E M F R T R TR 2 528

g LR L
#F(MHz) | # F(MHz) | # F(MHz) | # F(MHz) | # ZF(MHz)
0.090~0.110 | 25.500~25.700 | 703.00~748.00 | 2310.0~2390.0 | 13250~13400
0.490~0.510 | 37.475~38.275 | 758.00~803.00 | 2483.5~2900.0 | 14470~14500
2.172~2.198 | 73.500~75.400 | 825.00~915.00 | 3260.0~3267.0 | 15350~16200
3.013~3.033 | 108.00~138.00 | 930.00~1240.0 | 3332.0~3339.0 | 17700~21400
4.115~4.198 | 149.90~150.05 | 1300.0~1427.0 | 3345.8~3358.0 | 22010~23120
5.670~5.690 | 156.70~156.90 | 1435.0~1626.5 | 3500.0~4400.0 | 23600~24000
6.200~6.300 | 162.01~167.17 | 1660.0~1785.0 | 4500.0~5250.0 | 31200~31800
8.230~8.400 | 167.72~173.20 | 1805.0~1880.0 | 5350.0~5460.0 | 36430~36500
12.265~12.600 | 240.00~285.00 | 1885.0~1900.0 | 7250.0~7750.0 38600 2}

13.340~13.430

322.00~335.40

1905.0~1985.0

8025.0~8500.0

14.965~15.020

399.90~410.00

2010.0~2025.0

9000.0~9200.0

16.700~16.755

485.00~510.00

2110.0~2170.0

9300.0~9500.0

19.965~20.020

608.00~614.00

2200.0~2300.0

10600~12700
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5.6.3. RIFFFHW
Under 30MHz Test Setup

EUT

LT /N
(Turntable)

Test Receiver [

Under 1GHz Test Setup

T N
1~4m | (Antenna Tower)
Antenna
EUT lx_ | v ‘ !
¢ — N i
08m H———— 3m > ‘ l

(Turntable)

Test Receiver [

—
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1~4m (Antenna Tower)
l Antenna [ E )
| A D =y : I-_’.
1sm 'H Pre-Amplifier
— 3 m —

Spectrum Analyzer : -;-;

18GHz ~25GHz Test Setup:

. EUT (Antenna Tower)

|
A.L Spectrum Analyzer
1 Pre-A

- mplifier § o
H ey D

(Turntable)
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5.6.4. #¥ BpRIELE

Site: AC1

Time: 2018/01/31 - 02:12

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz

Polarity: Horizontal

EUT: Digital Handheld Transmitter

Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2405MHz, Ant A

Level(dBuV/m)

120
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385

60 3
AR b Akt A v s e i s A AR A AR A

N

2390 2395 2400 2408

sErequency(Miiz)
No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type
(MH2) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuv/m)
1 2377.424 | 26.661 32.572 N/A 59.233 74.000 -14.767 PK
2377.424 | 26.661 32.572 -43.030 16.203 54.000 -37.797 AV
2 2390.000 | 24.530 32.554 N/A 57.084 74.000 -16.916 PK
2390.000 | 24.530 32.554 | -43.030 14.054 54.000 -39.946 AV
3 2404.619 65.307 32.535 N/A 97.842 N/A N/A PK
2404.619 | 65.307 32.535 | -43.030 54.812 N/A N/A AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1

Time: 2018/01/31 - 02:16

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz

Polarity: Vertical

EUT: Digital Handheld Transmitter

Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2405MHz, Ant A

Level(dBuV/m)

120
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60
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: J \
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Ll 20)

2390 2395 2400

2408

sErequency(Mitiz)
No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type
(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuv/m)
1 2387.469 | 26.563 32.558 N/A 59.121 74.000 -14.879 PK
2387.469 | 26.563 32.558 -43.030 16.091 54.000 -37.909 AV
2 2390.000 24.645 32.554 N/A 57.199 74.000 -16.801 PK
2390.000 | 24.645 32.554 | -43.030 14.169 54.000 -39.831 AV
3 2405.501 | 55.977 32.534 N/A 88.511 N/A N/A PK
2405.501 | 55.977 32.534 -43.030 45.481 N/A N/A AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1

Time: 2018/01/31 - 02:20

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz

Polarity: Horizontal

EUT: Digital Handheld Transmitter

Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2480MHz, Ant A

120
1
T 80
=
3
2 70 // \2
T
L %m
LR RN X AOPARE I3 PP Rey
50
40
30
20
2475 24775 2480 24825 2485 2487.5 2490 2492.5 2495 2497.5 2500
_Frequency(MHz)
No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type
(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuV) (dB) (dBuV/m)
1 2479.462 | 61.709 32.568 N/A 94.277 N/A N/A PK
2479.462 | 61.709 32.568 -43.030 51.247 N/A N/A AV
2 2483.500 | 32.134 32.580 N/A 64.715 74.000 -9.285 PK
2483.500 | 32.134 32.580 -43.030 21.684 54.000 -32.316 AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1

Time: 2018/01/31 - 02:31

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz

Polarity: Vertical

EUT: Digital Handheld Transmitter

Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2480MHz, Ant A

Level(dBuV/m)
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60

N

2475 24775 2480 24825 2485 24875 2490 24925 2495 2497.5 2500
sErequency(Miiz)

No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type

(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuv/m)

1 2480.562 | 54.698 32.572 N/A 87.270 N/A N/A PK
2480.562 | 54.698 32.572 -43.030 44.240 N/A N/A AV

2 2483.500 | 28.494 32.580 N/A 61.075 74.000 -12.925 PK
2483.500 | 28.494 32.580 | -43.030 18.044 54.000 -35.956 AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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ite: AC1

Time: 2018/01/31 - 02:36

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz

Polarity: Horizontal

EUT: Digital Handheld Transmitter

Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2405MHz, Ant B

Level(dBuV/m)
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2390 2395 2400 2408

sErequency(Miiz)
No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type
(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuv/m)
1 2319.359 | 26.532 32.739 N/A 59.270 74.000 -14.730 PK
2319.359 | 26.532 32.739 -43.030 16.241 54.000 -37.759 AV
2 2390.000 | 24.435 32.554 N/A 56.989 74.000 -17.011 PK
2390.000 | 24.435 32.554 | -43.030 13.959 54.000 -40.041 AV
3 2404.374 70.247 32.535 N/A 102.782 N/A N/A PK
2404.374 70.247 32.535 -43.030 59.752 N/A N/A AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1 Time: 2018/01/31 - 02:40

Limit: FCC_Part15.209 RE(3m) Engineer: Kevin Ker

Probe: BBHA9120D 1GHz_18GHz Polarity: Vertical

EUT: Digital Handheld Transmitter Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2405MHz, Ant B

120
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PRTRR SN TR PPN WO DR8I RO PURRT WY T Rl

50

Level(dBuV/m)

|

40
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385

_Frequency(MHz)

2390 2395 2400

2408

No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type
(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuv/m)
1 2352.189 | 26.218 32.616 N/A 58.834 74.000 -15.166 PK
2352.189 | 26.218 32.616 -43.030 15.804 54.000 -38.196 AV
2 | 2390.000 | 23.499 32.554 | N/A 56.053 74.000 -17.947 PK
2390.000 | 23.499 32.554 | -43.030 13.023 54.000 -40.977 AV
3 | 2404.619 | 60.303 32.535 N/A 92.838 N/A N/A PK
2404.619 | 60.303 32.535 | -43.030 49.808 N/A N/A AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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VT4

Site: AC1 Time: 2018/01/31 - 02:42

Limit: FCC_Part15.209 RE(3m) Engineer: Kevin Ker

Probe: BBHA9120D 1GHz_18GHz Polarity: Horizontal

EUT: Digital Handheld Transmitter Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2480MHz, Ant B

120

80

70/“/ e S

50

Level(dBuV/m)

40

30

20

2475 24775 2480 24825 2485 24875 2490 24925 2495 2497.5 2500
sErequency(Mitiz)

No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type

(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuv/m)

1 2479.413 | 70.528 32.568 N/A 103.096 N/A N/A PK
2479.413 | 70.528 32.568 -43.030 60.066 N/A N/A AV

2 2483.500 | 39.125 32.580 N/A 71.706 74.000 -2.294 PK
2483.500 | 39.125 32.580 | -43.030 28.675 54.000 -25.325 AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Site: AC1

Time: 2018/01/31 - 02:47

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz

Polarity: Vertical

EUT: Digital Handheld Transmitter

Power: By Battery

Test Mode: Transmit by ZigBee at Channel 2480MHz, Ant B

120
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50
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2475 2477.5 2480 24825 2485 2487.5 2490 24925 2495 24975
sEsequenoaiiB]
No | Frequency | Reading Factor Duty cycle Measure Limit Over Limit | Type
(MH2z) Level (dB) Factor Level (dBuV/m) (dB)
(dBuv) (dB) (dBuVv/m)
1 | 2479.462 | 65.287 32.568 N/A 97.855 N/A N/A PK
2479.462 | 65.287 32.568 -43.030 54.825 N/A N/A AV
2 | 2483.500 | 35.343 32.580 N/A 67.924 74.000 -6.076 PK
2483.500 | 35.343 32.580 -43.030 24.893 54.000 -29.107 AV

Note: For PK Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

For AV Value: Measure Level (dBuV/m) = Reading Level (dBuV) + Duty Cycle Factor (dB) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Duty Cycle Factor Calculate

Figure 1. Communicating with AD610 - 3 packets in 2 second interval
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Figure 3. Communicating with AD610 - 5 packets in 2 second interval
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Figure 5. Communicating with AD610 - 4 packets in 2 second interval
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Figure 7. Communicating with AD610 - 4 packets in 2 second interval
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Figure 8. Communicating with AD610 - 4 packets in 2 second interval
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Figure 9. Communicating with AD610 - 4 packets in 2 second interval
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Figure 10. Communicating with AD610 - 4 packets in 2 second interval
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Figure 11 - Typical packet duration
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Duty Cycle Calculations
Packet Count Distribution

Using the counted packets of several consecutive measurements, a standard deviation (SDEV)

measurement was calculated. In order to ensure statistical validity of measurements, Mean+3*SDEV

was used for final calculation of the duty cycle (Table 1)

Figure# # packets

1 3

2 5

3 5

4 5

5 4

6 4

7 4

8 4

9 4

10 4
Mean 4.20
STDEV 0.63
Mean+3*STDEV 6.10

Table 1 - Packet count distribution
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Report No.: 1802TW0104-T2

Duty Cycle

The duty cycle calculation is shown in Table 2 below.

# of Packets Single Packet Total PA-ON Time in | Duty Cycle
Duration (ms) 2 sec. Interval (ms) (%)

Mean out of packets 4.20 | 0.3576+1.955 9.71 0.49

Mean+3*STDEV 6.10 | 0.3576+1.955 14.11 0.71

Table 2 - Duty cycle calculations

No Packets 2sec: = 6.10

Single Packet Period: = (0.3576+1.955) =2.3126 ms

No_Packets_Zsec x 100ms
No Packets 100ms:= =0.305
2000ms

MNo_Packets_100ms x Single_Packet_Period
o= =0.00705
100ms

Duty Cycle Correction (dB) = 20 x log(d) = -43.03
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5.7.4. it EERIBEE
iRl R Digital Handheld Transmitter RIEP B 2018/02/26
iRl A5 ADX2FD G62 AR BRR 21°C/ 58%
PR SR1 BRI ARER Kevin
Test Mode Modulation |Channel No.| Frequency | 6dB Bandwidth Limit Result
Mode (MH2) (MH2) (MH2)
802.15.4 0-QPSK 11 2405 1.48 20.5 Pass
802.15.4 0-QPSK 18 2440 1.51 205 Pass
802.15.4 0-QPSK 26 2480 1.45 205 Pass
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584, #FHHBRRFRES
iRl R Digital Handheld Transmitter RIEP B 2018/01/24
iRl A5 ADX2FD G62 AR BRR 23°C /1 52%
BlEF B SR1 PIRE L AREF Kevin
Test Mode | Modulation | Channel No. | Frequency | PSD Result Limit Result
Mode (MH2) (dBm / 3kHz) | (dBm / 3kHz)
802.15.4 0-QPSK 11 2405 -6.100 <8 Pass
802.15.4 0-QPSK 18 2440 -4.870 <8 Pass
802.15.4 0-QPSK 26 2480 -3.897 <8 Pass

802.15.4 Peak PSD
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