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5.1.

5.2.

5.3.

5.4.

5.5.

Peak Excursion

Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer Agilent E4407B / US39440758 May, 2009
X | Spectrum Analyzer Agilent N9010A / MY48030495 Apr, 2009
Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.
Test Setup

Conduction Power Measurement

EUT

RF Cable

1

Limits

The ratio of the peak excursion of the modulation envelope (measured suing a peak hold function) to
the peak transmit power (measured as specified above) shall not exceed 13 dB across any 1 MHz

SMA
Connecter

bandwidth or the emission bandwidth whichever is less.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Aug 2002 DA 02-2138

for compliance to FCC 47CFR Subpart E requirements.

Uncertainty

+ 1.27dB

Spectrum
Analyzer
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5.6. Test Result of Peak Excursion
Product : Portable Data Collection Terminal
Test Item : Peak Excursion
Test Site ; No.3 OATS
Test Mode X Mode 1: Transmitter (802.11a-6Mbps)
Channel No. Frequency Measurement Level Required Limit Result
(MHz2) (dB) (dB)
36 5180 6.92 <13 Pass
44 5220 8.40 <13 Pass
48 5240 8.54 <13 Pass
52 5260 10.10 <13 Pass
60 5300 9.37 <13 Pass
64 5320 11.15 <13 Pass
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (dB) (dB)
100 5500 9.27 <13 Pass
120 5600 9.76 <13 Pass
140 5700 6.59 <13 Pass
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Channel 36:

T Agilent Spectrum Analyzer - Swept SA

LX 50 % | | | AC | SENSEIINT| | ALIGHN AUTO |IDI4E|:11DM Aug 17, 2009 Mark
Marker 2 5.180000000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 arker
nput RF__PNO: Fast (57 1rig: Free Run T3 e
| IFGain:Low Ahtten: 30 dB 5 Select Marker’
Mkr2 5.180 000 GHz 2
10deidiv__Ref 20.00 dBm -0.54 dBm
og
128 oz g ‘2 T
0.0 _ AWWW”“WWWWWMWWM ] Normal
100 LFF \HK \ ||

-20.0 :
i ]
-30.0 h‘i" i Delt:
-40.0
-50.0
. Fixed
70.0
Center 5.18000 GHz Span 25.00 MH3z
| Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) ol
M | = [ v ] FUNCTION C FLNCTIO,
5.184 600 GHz 6.38 dBm
6.180 000 GHz 0.54 dBm
Properties»
More
10f2
MSG STATUS

Channel 44:

T Agilent Spectrum Analyzer - Swept SA

S0% | | | AC | SEMSEINT| | ALIGN AUTO [10n46:46 PM Aug 17, 2009 Mark
Marker 2 5.218825000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 5 arker
nput RF__PNO: Fast (0 Mg Free Run L MR
| IFGain:Low #Atten: 30 dB e Select Markerb
Mkr2 5.218 825 GHz 2
10 dBidiv__ Ref 20.00 dBm -2.52 dBm
Log 1
100 : 2 =
-10.0 £
200 'm““ﬂl : aI
annf—< Delt
400 ﬂﬂﬂi’luﬂm
-50.0
e Fixed
-700
Center 5.22000 GHz Span 25.00 MHZ
Res BW 1.0 MHz #VBW 3.0 MHz 500 ms (1001 pts), orf
ol % T [ oo | FUNCTIOH vALUE
N f 5.222 325 GHz 5.85 dBm
N f 5.218 825 GHz -2.52 dBm
3
g Properties»>
6
7
8
9 More
1‘1’ 10f2
12
MSG STATUS
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Channel 48:

T Agilent Spectrum Analyzer - Swept SA

X soe | | | AC | SEMNSEINT| | ALIGNAUTO [10:47:26PM Aug 17, 2000 Mark
Marker 2 5.242650000000 GHz | Avg Type: Log-Pwr TAcE12345 6 arker
Input: R PNO: Fast 0 17ig: Free Run s ey
I IFGain:Low #Atten: 30 dB sl Selertharkerb
MKkr2 5.242 650 GHz 2
10dBsdiv__Ref 20.00 dBm -2.47 dBm
Log 1
100
0.0 NIV P Normal
0.0 i
200 | h o
300 bt i e Delt;l
400 wﬂ" 1 M
500
i Fixed
700
Center 5.24000 GHz Span 25.00 MHZ]
| Res BW 1.0 MHz #VBW 3.0 MHz 500 ms (1001 pts) off
[mopefTmcfsc] < | v [ FUNCTION | FUNCT
N|1|f 5.236 475 GHz 6.07 dBm
N |2|f 5.242 650 GHz 247 dBm
Properties»
More
10f2
IMSG STATUS

Channel 52:

Tl Agilent Spectrum Analyzer - Swept SA

X 500 | | | AC | SENSEINT| | ALIGN AUTOD [10:48:07 PM 2ug 17, 2009
Marker 2 5.265325000000 GHz | Avg Type: Log-Pwr WACE[103 45 6 Marker
Tnput: RE_PNO: Fast 50 1rig: Free Run s
I IFGain:Low #Atten: 30 dB 25 Select Marker
Mkr2 5.265 325 GHZ 2"
10dBrdiv__ Ref 20.00 dBm -2.45 dBm
Log 1
10.0 = .
i e T T ] Normal
o
-10.0 Fa
400 | ' J’Lrhﬁ 4&'
300 HAe L & Delt
500
™ Fixed
-70.0
Center 5.26000 GHz Span 25.00 MHZ]
| Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) ol
1] N 5.269 800 GHz 7.66 dBm
N 5265 325 GHz -2.45 dBm
3
g Properties»
3
7
8
9 More
10 10f2
12
IMSG STATUS
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Channel 60:

T Agilent Spectrum Analyzer - Swept SA

X 50 Q | | | AC | SENSEINT| | ALIGN AUTO [10:48:41 PM Aug 17, 2000 Mark
Marker 2 5.300025000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & arker
Input: RF PNO: Fast ) Trig: Free Run T Q"‘g‘ MHMM
IFGain:Low #Atten: 30 dB sl Select Marker
3
MKkr2 5.300 025 GHz 2
1o dBiciy _Ref 20.00 dBm -2.48 dBm
100 - e
00 il b Normal
100 I" .F'j.'
200 I
00k Delt
400
500
i Fixed
700
Center 5.30000 GHz Span 25.00 MHZ]
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) ol
[MkR[MODEfTREfSc)  « ] v [ FUNCTION [ FUNCTION wIDTH FUNCT E
1] N [1 | f 5.296 500 GHz 6.89 dBm
N[2[F 5.300 025 GHz 2.48 dBm
3
g Properties»>
[
7
8
9 More
1 10f2
12
IMSG STATUS

Channel 64:

T Agilent Spectrum Analyzer - Swept SA

LX) soe | | | AC | SEMNSEINT| | ALIGMAUTO [10:40:30PM Aug 17, 2000 Mark
Marker 2 5.315375000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & arker
Input: RF PNO: Fast ) Trig: Free Run T Q"‘g‘ MHMM
IFGain:Low #Atten: 30 dB sl Select Marker
3
Mkr2 5.315 375 GHz 2
10dBsdiv__Ref 20.00 dBm -4.38 dBm
Log 1
. : ] Normal
00 &
00— LA lw
a5 Delt;l
400
500
i Fixed
700
Center 5.32000 GHz Span 25.00 MHZ]
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) ol
ol x| v [ FUNCTION [ FUNCTIOH FUNCT E
1] N [1 | f 5.321 250 GHz 8.77 dBm
N[2[F 5.315 375 GHz -4.38 dBm
3
g Properties»>
[
7
8
9 More
1 10f2
12
IMSG STATUS
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Channel 100:

T Agilent Spectrum Analyzer - Swept SA

EFE [ | AC | SENSE:INT| | ALIGNAUTO  10:50:08 PM Aug 17, 2000 Wik
Marker 2 5.505450000000 GHz | Avg Type: Log-Pwr TACE[12345 6 arker
Input: RE_PNO: Fast 0 17ig: Free Run s ey
I IFGain:Low #Atten: 30 dB o Selertharkerb
Mkr2 5.505 450 GHz 2
10 dBidiv__Ref 20.00 dBm -3.52 dBm
Log 1
0.0 2
i P wowr ¥ WO AT TN X G owrT —’ i, Normal
P , M,r'“”" “H\W N
Bakl S J.'"w' Wh t I
a0 f—— I Delt
-400 | ,,"
-50.0
[ Fixed
700
Center 5.50000 GHz Span 25.00 MHZ]
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) ol
eRlMooepTAcscll % ] v [ FUNCTION | FUNCTIONWIDTH FLINCT] E
1/ N [1 | f 5.496 725 GHz 5§75 dBm
N[2]Ff 5505 450 GHz 3.52 dBm
3
g Properties»>
6
7
8
9 More
1 10f2
12
IMSG STATUS

Channel 120:

T Agilent Spectrum Analyzer - Swept SA

X sog | | | AC | SEMSEINT| | ALTGNAUTO  [1M:50:54 PM Aug 17, 2009 Mark
Marker 2 5.594975000000 GHz | Avg Type: Log-Pwr TRACE[1 123456 arker
Input: RF_PNO: Fast 0 11ig:Free Run [ M
| IFGain:Low #Atten: 30 dB E Select Markerb
Mkr2 5.594 975 GHz 2
10 dBidiv__ Ref 20.00 dBm -2.01 dBm
Log | 1
10.0 e 2 St =
0.00 e < Normal
100 '“H- \-"—.‘
-20.0 + 1 4
ann Delt
-40.0
-50.0
. Fixed
-70.0
Center 5.60000 GHz Span 25.00 MHZ
Res BW 1.0 MHz #VBW 3.0 MHz 500 ms (1001 pts), off
0 v [ FUNCTION ] FUNC UE
N [1]f 5.600 925 GHz 7.75 dBm
N [2|f 5.694 975 GHz -2.01 dBm
3
g Properties»
6
7
8
8 More
10 10f2
12
MSG STATUS
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Channel 140:

T Agilent Spectrum Analyzer - Swept SA

| AC | SENSEINT| | ALIGN AUTO [10:52:49 P 2Aug 17, 2009

LX S0 | |
Marker 2_5.700500000000 GHz | Avg Type: Log-Pur macliosess)  Marker
I Input: RF PNO: Fast 0 1'ig: Free Run U
IFGain:Low #Atten: 30 dB SelectMaﬂ(erb
Mkr2 5.700 500 GHz 2
10 dBidiv_ Ref 20.00 dBm 0.80 dBm
Log | 1
100 P e o
- . ’ - dv e i |.m.,'m"m,“m\_ Normal

A0 e —————
200 MF\M;U[ “,mr I
300 Delt

-40.0

-50.0

-60.0 0
Fixed
70.0

Center 5.70000 GHz Span 25.00 MHZ
| Res BW 1.0 MHz #YBW 3.0 MHz #Sweep 500 ms (1001 pts) off

ADDE] of =% ] v ] FUNCTION FLINC HI0 FLINCT
N|1]|Ff 5.703 000 GHz 7.39 dBm
N12|Ff 6.700 500 GHz 0.80 dBm
3
g Properties»
6
7
8
13 More
11 1of2
12
MSG STATUS
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6. Frequency Stability

6.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal. Remark

Spectrum Analyzer Agilent E4407B / US39440758 May, 2009

Temperature Chamber| WIT GROUP | TH-1S-B / WIT-02121901 | June, 2009

Note: All equipments are calibrated every one year.

6.2. Test Setup

Power Meter

e | OO

[@)=1=1=

Temperature

] Chamber

Power Supply

6.3. Limits

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified

6.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of Aug 2002 DA 02-2138
for compliance to FCC 47CFR Subpart E requirements.

6.5. Uncertainty

+ 150 Hz
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6.6.

Test Result of Frequency Stability

Product Portable Data Collection Terminal
Test Item Frequency Stability
Test Site Temperature Chamber
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (Startup)
Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MHz)
36 5180.00 5179.9800 0.02
44 5220.00 5220.0000 0.00
48 5240.00 5240.0000 0.00
52 5260.00 5260.0000 0.00
Tnom (23) oC | Vnom (3.7)V 60 5300.00 5300.0000 0.00
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0000 0.00
120 5600.00 5600.0000 0.00
140 5700.00 5700.0100 -0.01
36 5180.00 5179.9900 0.01
44 5220.00 5220.0000 0.00
48 5240.00 5240.0100 -0.01
52 5260.00 5260.0100 -0.01
Tnom (35) oC | Vnom (4.25)V 60 5300.00 5300.0100 -0.01
64 5320.00 5320.0000 0.00
100 5500.00 5500.0000 0.00
120 5600.00 5600.0000 0.00
140 5700.00 5700.0100 -0.01
36 5180.00 5179.9900 0.01
44 5220.00 5220.0100 -0.01
48 5240.00 5240.0100 -0.01
52 5260.00 5260.0100 -0.01
Tnom (35) oC | Vnom (3.145)V 60 5300.00 5300.0100 -0.01
64 5320.00 5320.0000 0.00
100 5500.00 5500.0000 0.00
120 5600.00 5600.0000 0.00
140 5700.00 5700.0100 -0.01
36 5180.00 5180.0500 -0.05
44 5220.00 5220.0400 -0.04
48 5240.00 5240.0500 -0.05
52 5260.00 5260.0100 -0.01
Tnom (0) oC | Vnom (4.25)V 60 5300.00 5300.0100 -0.01
64 5320.00 5320.0600 -0.06
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0400 -0.04
140 5700.00 5700.0300 -0.03
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Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MHz)
36 5180.00 5180.0200 -0.02
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0600 -0.06
52 5260.00 5260.0600 -0.06
Tnom (0) oC | Vnom (3.145)V 60 5300.00 5300.0400 -0.04
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0400 -0.04
140 5700.00 5700.0300 -0.03
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Product : Portable Data Collection Terminal
Test Item X Frequency Stability
Test Site : Temperature Chamber
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (after 2mins)
Test Conditions Channel | Frequency (MHz) | Frequency (MHz)| AF (MHz)
36 5180.00 5180.0200 -0.02
44 5220.00 5220.3000 -0.30
48 5240.00 5240.0000 0.00
52 5260.00 5260.0000 0.00
Tnom (23) oC | Vnom (3.7)V 60 5300.00 5300.0000 0.00
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0000 0.00
120 5600.00 5600.0000 0.00
140 5700.00 5700.0100 -0.01
36 5180.00 5179.9700 0.03
44 5220.00 5220.0100 -0.01
48 5240.00 5240.0300 -0.03
52 5260.00 5260.0600 -0.06
Tnom (35) oC | Vnom (4.25)V 60 5300.00 5300.0700 -0.07
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0700 -0.07
140 5700.00 5700.0100 -0.01
36 5180.00 5179.9900 0.01
44 5220.00 5220.0100 -0.01
48 5240.00 5240.0300 -0.03
52 5260.00 5260.0600 -0.06
Tnom (35) oC | Vnom (3.145)V 60 5300.00 5300.0100 -0.01
64 5320.00 5320.0300 -0.03
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0700 -0.07
140 5700.00 5700.0200 -0.02
36 5180.00 5180.0200 -0.02
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0600 -0.06
52 5260.00 5260.0600 -0.06
Tnom (0) oC | Vnom (4.25)V 60 5300.00 5300.0400 -0.04
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0700 -0.07
140 5700.00 5700.0100 -0.01
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Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MHz)
36 5180.00 5180.0200 -0.02
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0600 -0.06
52 5260.00 5260.0600 -0.06
Tnom (0) oC | Vnom (3.145)V 60 5300.00 5300.0500 -0.05
64 5320.00 5320.0400 -0.04
100 5500.00 5500.0600 -0.06
120 5600.00 5600.7000 -0.70
140 5700.00 5700.0600 -0.06
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Product : Portable Data Collection Terminal
Test Item : Frequency Stability
Test Site : Temperature Chamber
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (after 5Smins)
Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MH2)
36 5180.00 5179.9700 0.03
44 5220.00 5220.0600 -0.06
48 5240.00 5240.0100 -0.01
52 5260.00 5260.0000 0.00
Tnom (23) °C  |Vnom (3.7)V 60 5300.00 5300.0000 0.00
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0000 0.00
120 5600.00 5600.0100 -0.01
140 5700.00 5700.0200 -0.02
36 5180.00 5179.9600 0.04
44 5220.00 5220.0100 -0.01
48 5240.00 5240.0300 -0.03
52 5260.00 5260.0300 -0.03
Tnom (35) °C |Vnom (4.25)V 60 5300.00 5300.0400 -0.04
64 5320.00 5320.0300 -0.03
100 5500.00 5500.0100 -0.01
120 5600.00 5600.0700 -0.07
140 5700.00 5700.0600 -0.06
36 5180.00 5179.9900 0.01
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0200 -0.02
52 5260.00 5260.0300 -0.03
Tnom (35) °C  |Vnom (3.145)V 60 5300.00 5300.0300 -0.03
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0600 -0.06
120 5600.00 5600.0600 -0.06
140 5700.00 5700.0300 -0.03
36 5180.00 5180.0200 -0.02
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0600 -0.06
52 5260.00 5260.0600 -0.06
Tnom (0) °C  |Vnom (4.25)V 60 5300.00 5300.0400 -0.04
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0700 -0.07
140 5700.00 5700.0100 -0.01
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Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MHz)
36 5180.00 5180.0400 -0.04
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0700 -0.07
52 5260.00 5260.0300 -0.03
Tnom (0) °C  |Vnom (3.145)V 60 5300.00 5300.0700 -0.07
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0400 -0.04
120 5600.00 5600.0500 -0.05
140 5700.00 5700.0400 -0.04
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Product : Portable Data Collection Terminal
Test Item : Frequency Stability
Test Site : Temperature Chamber
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (after 10mins)
Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MH2)
36 5180.00 5179.9700 0.03
44 5220.00 5220.0400 -0.04
48 5240.00 5240.0300 -0.03
52 5260.00 5260.0100 -0.01
Tnom (23) °C  |Vnom (3.7)V 60 5300.00 5300.0000 0.00
64 5320.00 5320.0100 -0.01
100 5500.00 5500.0000 0.00
120 5600.00 5600.0100 -0.01
140 5700.00 5700.0200 -0.02
36 5180.00 5179.9600 0.04
44 5220.00 5220.0300 -0.03
48 5240.00 5240.0200 -0.02
52 5260.00 5260.0400 -0.04
Tnom (35) °C |Vnom (4.25)V 60 5300.00 5300.0500 -0.05
64 5320.00 5320.0600 -0.06
100 5500.00 5500.0300 -0.03
120 5600.00 5600.0700 -0.07
140 5700.00 5700.0300 -0.03
36 5180.00 5179.9900 0.01
44 5220.00 5220.0200 -0.02
48 5240.00 5240.0300 -0.03
52 5260.00 5260.0400 -0.04
Tnom (35) °C  |Vnom (3.145)V 60 5300.00 5300.0300 -0.03
64 5320.00 5320.0400 -0.04
100 5500.00 5500.0500 -0.05
120 5600.00 5600.0400 -0.04
140 5700.00 5700.0200 -0.02
36 5180.00 5180.0600 -0.06
44 5220.00 5220.0400 -0.04
48 5240.00 5240.0800 -0.08
52 5260.00 5260.0700 -0.07
Tnom (0) °C  |Vnom (4.25)V 60 5300.00 5300.0600 -0.06
64 5320.00 5320.0600 -0.06
100 5500.00 5500.0400 -0.04
120 5600.00 5600.0300 -0.03
140 5700.00 5700.0600 -0.06
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Test Conditions Channel | Frequency (MHz) | Frequency (MHz) | AF (MHz)
36 5180.00 5180.0400 -0.04
44 5220.00 5220.0600 -0.06
48 5240.00 5240.0600 -0.06
52 5260.00 5260.0700 -0.07
Tnom (0) °C  |Vnom (3.145)V 60 5300.00 5300.0400 -0.04
64 5320.00 5320.0500 -0.05
100 5500.00 5500.0400 -0.04
120 5600.00 5600.0500 -0.05
140 5700.00 5700.0400 -0.04
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7. EUT Test Setup Photographs

Description :  Front View of Radiated Test (Horn)
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Description :  Back View of Radiated Test (Horn)
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Description :  Front View of Radiated Test (Horn)

Description :  Back View oadiated Test (H'orn)
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