Shenzhen HUAK Testing Technology Co., Ltd.

Appendix A

(Conducted Measurement)

Product Name: RFID Reader
Trade Mark: BALLUFF
Test Model: BF-IDUO5

FCC ID: 2AGZY-BFIDUO5
IC: 20739-BFIDUOS

Environmental Conditions

RF Test Data for RFID(902-928MHz Hopping Device)

Report No.: HK1908162032-E

Temperature: 28.1C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Gary Qian
Supervised by: Eden Hu
A.1 20 dB Bandwidth and 99% Occupied Bandwidth
20dB 99%
Mode Channel. Bandwidth Occupied Limit(MHz) Verdict
[KHZz] Bandwidth [KHZ]
PR-ASK LCH 64.55 70.80 Not Specified PASS
PR-ASK MCH 56.52 71.05 Not Specified PASS
PR-ASK HCH 61.92 71.54 Not Specified PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

Report No.: HK1908162032-E

Test Graph
Graphs
Agilent Spectrum Analyzer - Occupied BW
RL RF S0G AC CORREC SEMSE PULSE] ALIGH AUTO 1L48:24 AM Augle, 2008 [
[Ref Value 42.00 dBm | Center Freq: 902.250000 hHz Radic Std: None Amptd/Y Scale
T Trig:Free Run Avg|Hold:>10/10
| #FGainLow — BAtten: 20 4B Radio Device: BTS Ref Value
Mkr1 927.74931 MHz 4200 dBm
1005/ Ref 42.00 dBm — dBm
og
20 \ Attenuation
220 [20 dB]
120
200
Scale/Div|
= B 100 dB
-18.0 i Lo,
-28.0 fei,
PR-ASK/LCH 350
-48.0
Center 902.3 MHz Span 500 kHz
Res BW 3 kHz #VBW 10 kHz Sweep 68.07 ms
Occupied Bandwidth Total Power 32.7 dBm |
70.799 kHz
Transmit Freq Error -2 Hz OBW Power 99.00 %
x dB Bandwidth 64.55 kHz x dB -20.00 dB
More
10f2
MSG %STATUS
RL RF S04 AC CORREC SEMSEPLLEE ALIGH AUTO 11:46:42 AM Aug 19, 2019
[Center Freq 915.250000 MHz Center Freq: 915.250000 MHz Radio Std: None Frequency
T3 Trig:Free Run Avg|Hold:>10/10
| #IFGain:Low - #Atten: 20 dB Radie Device: BTS
Mkr1 927.74931 MHz
10dB/div Ref 40.00 dBm — dBm
Log
00 | Center Freq|]
200 915.260000 MHz
100
0.00
-10.0
-20.0 L Ay,
-30.0
PR-ASK/MCH -40.0
0.0
Center 915.3 MHz Span 500 kHz CF Step
Res BW 3 kHz #VBW 10 kHz Sweep 68.07 ms 50.000 kHz
Auto Man
Occupied Bandwidth Total Power 32.9dBm
71.054 kHz Freqoffset
Transmit Freq Error -1.457 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 56.52 kHz x dB -20.00 dB
MSG %STATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

Report No.: HK1908162032-E

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC CORREC SEMSE.PLLEE ALIGH AUTO 11:45:40 AM Aug 19, 2019
[Span 500.00 kHz | Center Freq: 827 748342 MHz Radio Std: None Span
Trig: Free Run Avg|Hold:>10M0 _ .
l #IFGain:Low #Atten: 20 dB RadiDewce: BTS Span
Mkr1 927.74931 MHz 500.00 kHz
10 dB/div___ Ref 40.00 dBm 28.150 dBm
Log ‘
200
200
100
0o
-10.0 Full Spanfj
-20.0
-30.0
PR-ASK/HCH 00
-50.0
Center 927.7 MHz Span 500 kHz
Res BW 3 kHz #VBW 10 kHz Sweep 68.07 ms LastSpan|
Occupied Bandwidth Total Power 33.3dBm
71.544 kHz
Transmit Freq Error =313 Hz OBW Power 99.00 %
x dB Bandwidth 61.92 kHz x dB -20.00 dB
MSG ﬂbSTATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

A.2 Dwell Time

Report No.: HK1908162032-E

Dwell

Mode Channel TXon Points Total Points .
Time[s]

Limit [s]

Verdic
t

PR-ASK MCH 90 20001 0.09

0.4

PASS

Test Graph

Graphs

Unit: dBm Accumulated Dwell time

20 Irotal phints of TX: 90: Total goints: 20001

PR-ASK_PR-ASK/MCH 20

Unit: 5

-0

12.05 14.06 16.06
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Shenzhen HUAK Testing Technology Co., Ltd.

A.3 Carrier Frequency Separation

Report No.: HK1908162032-E

Carrier Frequency Separation Limit .
Mode Channel. Verdict
[KHZ] [KHZ]
PR-ASK MCH 497 64.55 PASS
Test Graph
RL RF S0Q  AC CORREC SEMSE:PLILSE ALIGH AUTO 11:53:30 AM Aug 18, 20139
Marker 1 A 497.000000 kHz \ Avg Type: Log-Pur wacE[lo 55|  Peak Search
PNO: Wide () Trig:Free Run Avg|Held:>100/100 TYPE| V] it
IFGain:Low — Atten: 20 dB DETF 1M
Next Peak
Ref Offset 30 dB AMEkr1 497.0 kHz
10 dBldiv  Ref 40.00 dBm -0.170 dB
Log ‘
o $ Next Pk Right
A
200
Next Pk Left
100
0.00 -
PR-ASK/MCH Marker Deltal
-10.0
e Mkr—CF
-30.0
400 Mkr—RefLvil|
-50.0
More
Start 915.0000 MHz Stop 916.0000 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 pts)
MSG %STATUS
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Shenzhen HUAK Testing Technology Co., Ltd. Report No.: HK1908162032-E

A.4 Hopping Channel Number

Mode Channel. Number of Hopping Channel[N] Limit[N] Verdict
PR-ASK Hop 52 >=15 PASS
Test Graph

RL RF SO AC CORREC SEMNSE:PULSE ALIGH ALTO 11:56:53AM Aug 19, 2019
[Marker 1 902.767000000 MHz | Avg Type: Log-Pwr Tace[[o g5 g | raceMetector
n — Trig:FreeRun Avg|Hold:=>100/100 THPE | ettt
PNCI_. .Fast ] Atten: 20 4B DET|F MK R
IFGain:Low : Select Trace,
Mkr1 902.767 MHz 1
Ref Offset 30 dB
10geidly__Ref 40.00 dBm 25.252 dBm
100 1 Clear Write
200
Trace Average|
10.0
0.0o0
PR-ASK/HOP Max Hold
-10.0
e Min Hold|
-30.0
nn ViewBlank |
Trace On
-50.0
More
Start 902.00 MHz Stop 928.00 MHz 10f3
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (2001 pts)
IMSG %STATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

A.5 Conducted Peak Output Power

Report No.: HK1908162032-E

Reading Value Limit .
Mode Channel. Verdict
[dBm] [dBm]
PR-ASK LCH 28.61 30 PASS
PR-ASK MCH 28.74 30 PASS
PR-ASK HCH 29.00 30 PASS
Note 1: limit = 30 — Max(Antenna gain(dBi), 6) + 6
Test Graph
Graphs
RL RF ALIGH AUTO 11:23:01 AM Aug 19, 2019
PBW 1.0 MHz Avg Type: Log-Pwr Trace/Detector
PHO: Fast 50 Trig: Free Run Avg|Hold=>100/100 T;E ym
oo e Mkr1 902.232 MH SelectTrace,
r . z 1
10 dBidiy Ref 40.00 dBm 28.608 dBm
|
300 ’
200
10.0
0.0o0
PR-ASK/LCH

-10.0

-20.0

-30.0

-40.0

-50.0

MSG

Center 902.250 MHz
#Res BW 1.0 MHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

ﬂb STATUS

View Blankb
Trace On

More
10f3
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Shenzhen HUAK Testing Technology Co., Ltd.

Report No.: HK1908162032-E

Agilent Spectrum Analyzer - Swept SA
RL RF 50 @ AC CORREC SEMNSE:PULSE ALIGN AUTO 11:26:08 AM Aug 19, 2019
Marker 1 915.259000000 MHz | Avg Type: Log-Pur e[l o5g| Peak Search
PNO: Fast CpJ Trig: Free Run Avg|Hold=>100/100 THPE W) it
IFGain:Low Atten: 20 dB DET|F MM MM N
Rof Offsot 30 dB Mkr1 915.259 MHz NextPeak
10 g8iciy__Ref 40.00 dBm 28.741 dBm
o L Next Pk Right
200
Next Pk Left
100
0.00
PR-ASK/MCH Marker Delta
-10.0
o Mkr—CF
-30.0
-0 Mkr—Ref L[l
-50.0
More
Center 915.250 MHz Span 3.000 MHz Tof2
#Res BW 1.0 MHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
RL RF SO AC CORREC SEMSE:PULSE ALIGH AUTO 11:26:48 AM Aug 19, 2019
Marker 1 927.744000000 MHz | Aivg Type: Log-Pwr mace[logosg|  Peak Search
PNO: Fast CpJ Trig: Free Run Avg|Hold=>100/100 THPE W) it
IFGain:Low Atten: 20 dB DET|F MM MM N
Rof Offsot 30 dB Mkr1 927.744 MHz NextPeak
10 g8iciy__Ref 40.00 dBm 28.996 dBm
o Next Pk Right
200
Next Pk Left
100
0.0o0
PR-ASK/HCH Marker Delta
-10.0
e Mkr—CF
-30.0
-0 Mkr—Ref L[l
-50.0
More
Center 927.750 MHz Span 3.000 MHz 1of2
#Res BW 1.0 MHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
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Shenzhen HUAK Testing Technology Co., Ltd. Report No.: HK1908162032-E
A.6 Band-edge for RF Conducted Emissions
Carrier
Carrier Frequency Bandedge Upper :
Type Frequency(MHz) L Conclusion
Frequency(MHz) Power Peak(dBm) | limit(dBm)
[dBm]
PR-ASK LCH 902 29.987 -1.27 9.987 Pass
PR-ASK LCH 800 29.987 -31.70 9.987 Pass
PR-ASK HCH 928 30.572 -0.78 10.572 Pass
PR-ASK LCH 960 30.572 -32.27 10.572 Pass
PR-ASK Hopping 902 27.374 -30.36 7.374 Pass
PR-ASK Hopping 800 27.374 -29.59 7.374 Pass
PR-ASK Hopping 928 27.664 -29.45 7.664 Pass
PR-ASK Hopping 960 27.664 -30.27 7.664 Pass
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Shenzhen HUAK Testing Technology Co., Ltd.

Test Graph

Report No.: HK1908162032-E

Graphs

PR-ASK/LCH/No Hop

Agilent Spectrum Analyzer - Swept SA

RL RF CORREC SEMSE:PULSE] ALIGH AUTO 12:34:44 PM ALg 19, 2019 Erequenc
[Center Freq 860.000000 MHz ] #Avg Type: RMS TRACET =375 6 quency
PNO: Fast —— Trig: Free Run Avg|Hold: 100/100 TAPE | bt
| IFGain:Low #Atten: 30 dB DET|P NN N1
Auto Tune|
Ref Offset 30 dB
10 dBidiv  Ref 50.00 dBm
Log
40.0 Center Freq
300 860.000000 MHz
200
2.9 dBmfl
1000
StartFreq
o 800.000000 MHz
-10.0
-20.0
0o - ] StopFreq
) | 920.000000 MHz
-40.0 ‘
Start 800.00 MHz Stop 920.00 MHz CF Step
Res BIW 100 kHz #VBW 300 kHz Sweep 11.60 ms (2001 pts) 12.000000 MHz
[MKR[MODE[TRCfSeL] x| v | FUNCTION | ALito Man
1 N f 800.00 MHz 31.695 dBm
2 N f 902.00 MHz -1.270 dBm
Freq Offset
4 N f 902.24 MHz 29,987 dBm 0Hz
[
6
7
8
9
10 3
1 v

% STATUS

PR-ASK/HCH/No Hop

RL RF CORREC SEMSE:PULSE] ALIGH AUTO 12:35:10PM Aug 19, 2019
[Center Freq 942.875000 MHz #Avg Type: RMS macel ocoog|  Frequency
PNO: Fast —— 1rig: Free Run Avg|Held: 100100 THPE | I et
| IFGain:Low #Atten: 30 dB CET|F NN N
Auto Tune
Ref Offset 30 dB
10 dBidiv~ Ref 50.00 dBm
Log
400 Center Freq
00 942.875000 MHz
200
1057 dBm)|
10,0
StartFreq
oo 925.750000 MHz
-10.0
-20.0
00 StopFreq
£ A
| 960.000000 MHz
-40.0 |
Start 925.75 MHz Stop 960.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (2001 pts) 3.425000 MHz,
FUNCTION WD TH Auto Man
1 N f 928.000 MHz 0.777 dBm
N f 960.000 MHz 32273 dBm
Freq Offset
N f 927.764 MHz 30572 dBm 0 Hz

2
4
5
8
7
8
9
0
1

% STATUS

|a
£3
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Shenzhen HUAK Testing Technology Co., Ltd.

Report No.: HK1908162032-E

Agilent Spectrum Analyzer - Swept SA

RL RF Soq  AC CORREC SEMSE:PULSE] ALIGM ALITO 12:36:46 PM Aug 19, 2019 F
[Center Freq 860.000000 MHz ] #Avg Type: RMS TRACE[T S35 5 requency
PNO: Fast (5 Trig: Free Run Avg|Held:>1001100 THVPE| I il
| IFGain:Low #Atten: 30 dB DET|P MMM
Auto Tune
Ref Offset 30 dB
10 deidiv ~ Ref 50.00 dBm
Log
40.0 Center Freq
00 £60.000000 MHz
200 |
100 J,
it StartFreq
o 800.000000 MHz
-10.0
-20.0
PR-ASK/LCH/Hop 00 N R StopFreq
520.000000 MHz
-40.0
Start $00.00 MHz Stop 920.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 11.60 ms (2001 pts) 12.000000 MHz
- [ ] v oo futo Man
f £00.00 MHz 29589 dBm
f 802,00 MHz 30.362 dBm
Freq Offset
£ 918.26 MHz 27.374 dBm 0 Hz

<

|

Eb STATUS

RL RF S0 AC CORREC SEMSE:PULSE] ALIGHM ALTO 12:36:28 PM Aug 19, 2019
[Center Freq 935.000000 MHz #Avg Type: RMS wac[ ..o |  Frequency
PNO: Fast (o Trig: Free Run Avg|Heold:>100100 THPE | B bl
| IFGain:Low #Atten: 30 dB DET|P MMM E
Auto Tune
Ref Offset 30 dB
10 dBidiv Ref 50.00 dBm
Log
40.0 Center Freq
300 935.000000 MHz,
200
100 .
StartFreq
o0 910.000000 MHz,
-10.0 -
-20.0
PR-ASK/HCH/Hop 200 ) ; . i StopFreq
960.000000 MHz,
-40.0
Start 910.00 MHz Stop 960.00 MHz CF Step
Res BIW 100 kHz #VBW 300 kHz Sweep 4.800 ms (2001 pts) 5000000 MHz
| K] FURCTION WIDTH FUNCTION vALUE B Auto Man
N f 928.000 MHz -29.454 dBm
N f 960.000 MHz -30.268 dBm
Freq Offset
N f 927.250 MHz 27.664 dBm 0 Hz

€3

|

% STATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

A.7 RF Conducted Spurious Emissions

Report No.: HK1908162032-E

Test Graph
PR-ASK_LCH_Graphs
Agilent Spectrum Analyzer - Swept SA
RL RF S0R  AC CORREC SEMSEPULSE ALIGNAUTO 02:40:19PM Aug 19, 2019 F
Center Freq 902.250000 MHz | #Avg Type: RMS TRACE[T =335 6 requency
PNO: Wide —— 1rig: Free Run Avg|Held: 100/100 THPE | ettt
IFGain:Low #Atten: 30 dB DETJP MAMHNH
Auto Tune
Ref Offset 30 dB Mkr1 902.251 75 MHZ
10 dBidiv Ref 50.00 dBm 28.264 dBm
JLog
Center Freq
400 902.250000 MHz
300 ’
StartFreq
00 901.250000 MHz
Pref o S StopFreq
903.250000 MHz
000
R CF Step
} 200.000 kHz|
Auto Man
-20.0
00 Freq Offset
' 0 Hz
-40.0
Center 902.250 MHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
IMSG [ sTaTus
Agilent Spectrum Analyzer - Swept SA
RL RF 505 M DC CORREC SEMSEPULSE ALIGNAUTO 02:40:33PM Aug 19, 2019 F
[Center Freq 5.000004500 GHz #Avg Type: RMS TRACE[T =335 6 requency
PNO: Fast —=— 1rig: Free Run Avg|Held: 100/100 THPE | ettt
IFGain:Low #Atten: 30 dB DETJP MAMHNH
et Offect 30 dB Mkr1 2.728 0 GHZ Auto Tune
10 g3y Ref 50.00 dBm -14.836 dBm
404 Center Freq
300 5.000004500 GHz
200
1 e StartFreq
b 9.000 kHz
0.0 O
-20.0 - 5 _ -
Puw -0p Stop Freq
10.000000000 GHz
-40.0
Start 9 kHz Stop 10.000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 17.33 ms (20001 pts 999.999100 MHz
: FUNCT I FUNC T Auto Man
f 27280 GHz -14.836 dBm
2
3 Freq Offset
. 0Hz
6
7
8
9
10 3
11 v
< | =
MsG [fpsTaTus| £ DC Coupled
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Shenzhen HUAK Testing Technology Co., Ltd. Report No.: HK1908162032-E

PR-ASK_MCH_Graphs

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC CORREC SEMSE PULEE ALIGH AUTO 02:40:52 PM Aug 19, 2019 E
Center Freq 915.250000 MHz | #Avg Type: RMS TRACE[T 2335 6 requency
PNO: Wide —»~ 1rig: Free Run Avg|Held: 100/100 THPE | bt
IFGain:Low #Atten: 30 dB peT|P MR
o Offect 30 dB Mkr1 915.251 00 MHz Auto Tune
10 dBidiv  Ref 50.00 dBm 29.278 dBm
JLog
Center Freq
400 915.250000 MHz
00 ‘
StartFreq
0o 914.250000 MHz
.28 df
Pref oo = Stop Freq
916.250000 MHz
0.00
00 CF Step
200.000 kHz|
Auto Man
-20.0
a0 Freq Offset
0 Hz
-40.0
Center 915.250 MHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
IMSG %STATUS
Agilent Spectrum Analyzer - Swept SA
RL RF 50 9 A 0DC CORREC SEMSE PULEE ALIGH AUTO 02:41:06PM Aug 19, 2019 E
[Center Freq 5.000004500 GHz #Avg Type: RMS TRACE[T =355 6 requency
PNO: Fast —»— Trig: Free Run Avg|Held: 100/100 TYRE[] ehtfehih
IFGain:Low  #Atten: 30 dB pET|P MR
Fef Offeot 30 db Mkr1 5.795 5 GHZ Auto Tune
10 g8iay__Ref 50.00 dBm -15.479 dBm
40.0 CenterFreq
300 5.000004500 GHz
200
9.28 dBmjl
1 StartFreq
b 9.000 kHz
100 ’ |
00— e - -
Puw 00 Stop Freq
10.000000000 GHz
-40.0
Start 9 kHz Stop 10.000 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 17.33 ms (20001 pts 999.999100 MHz|
v ] FLINCTION FUNCTION WIDTH FUNCTION YALUE Auto Man
57955 GHz -15.479 dBm
2
3 Freq Offset
. 0Hz
6
7
8
9
10 3
1 v
< | &
s [fgstatus| ¢ DC Coupled
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Shenzhen HUAK Testing Technology Co., Ltd. Report No.: HK1908162032-E

PR-ASK_HCH_Graphs

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC CORREC SEMSE PULEE ALIGH AUTO 02:41:23PM Aug 19, 2019 E
Center Freq 927.750000 MHz | #Avg Type: RMS TRACE[T 2335 6 requency
PNO: Wide —»~ 1rig: Free Run Avg|Held: 100/100 THPE | bt
IFGain:Low #Atten: 30 dB peT|P MR
o Offect 30 dB Mkr1 927.751 25 MHz Auto Tune
10 dBidiv  Ref 50.00 dBm 28.868 dBm
JLog
Center Freq
400 927.750000 MHz
00 ‘
StartFreq
0o 926.750000 MHz
Pref oo = Stop Freq
928.750000 MHz
0.00
00 CF Step
200.000 kHz|
Auto Man
-20.0
a0 Freq Offset
0 Hz
-40.0
Center 927.750 MHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)
IMSG %STATUS
Agilent Spectrum Analyzer - Swept SA
RL RF 50 9 A 0DC CORREC SEMSE PULEE ALIGH AUTO 02:41:37 PM Aug 19, 2019 Fi
[Center Freq 5.000004500 GHz #Avg Type: RMS TRACE[T =355 6 requency
PNO: Fast —»— Trig: Free Run Avg|Held: 100/100 TYRE[] ehtfehih
IFGain:Low  #Atten: 30 dB pET|P MR
Fef Offeot 30 db Mkr1 3.196 0 GHZ Auto Tune
10 g8iay__Ref 50.00 dBm -14.572 dBm
40.0 CenterFreq
300 5.000004500 GHz
200
o
1 “1 StartFreq
b 9.000 kHz
10,0 ’
200 - - -
Puw 00 Stop Freq
10.000000000 GHz
-40.0
Stop 10.000 GHz CF Step
#VBW 3.0 MHz Sweep 17.33 ms (20001 pts 999.999100 MHz
v ] FLINCTION FUNCTION WIDTH FUNCTION YALUE Auto Man
3.196 0 GHz 14572 dBm
Freq Offset
0 Hz

=
= 0OWD~NN Wk

e

| &
[fgsatus| 1. DC Coupled

~

=
w |l
(5]
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