Page 1 of 93

APPLICATION CERTIFICATION
On Behalf of
Shenzhen MinDe Electronics Technology Ltd.

Barcode Scanner
Model No.: MS3590, MS35XX(XX stand for 00-99, AA-ZZ)

FCC ID: 2AASG-MS3590

Prepared for :  Shenzhen MinDe Electronics Technology Ltd.

Address :  bth Floor, Section 1,25th Block,No.5,Keji Xi Road,Keji
Yuan, Nanshan District, Shenzhen, P.R. China

Prepared by . ACCURATE TECHNOLOGY CO. LTD

Address :  F1, Bldg. A, Changyuan New Material Port, Keyuan Rd.
Science & Industry Park, Nanshan, Shenzhen, Guangdong
P.R. China

Tel: (0755) 26503290
Fax: (0755) 26503396

Report Number - ATE20140803
Date of Test : May 16-July 18,2014
Date of Report : July 21,2014

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



Page 2 of 93

TABLE OF CONTENTS
Description Page
Test Report Certification

1. GENERAL INFORMATION ...ttt sttt e s e s sna e e e nnneesnsns 5
1.1. DesCription OFf DEVICE (EUT) ...cciiiiiieiie ittt sttt sttt s re et s reese et ste e e steste e e e nreenes 5
1.2. Description Of TSt FACHILY .....ecveiiiiece e ettt sreens 6
1.3. MEASUIEMENT UNCEITAINTY .. ..viiviiieiie ettt st r et te e b e s teesbesreeteesbesbeeneebesteeneesreeres 6
MEASURING DEVICE AND TEST EQUIPMENT .....oooiiiiiiiieie e 7
. OPERATION OF EUT DURING TESTING .....cioiiiiiiiieiii et 8
3.1. (@] 0T o U] T 1Y oo USSP 8
3.2. Configuration and PEFIPNEIAIS .........cocviiiie it re e nre e 8
4, TEST PROCEDURES AND RESULTS ....ooi ittt 9
5. 20DB BANDWIDTH TEST ...ttt ittt nnb e sb e ne e s sne e e 10
5.1. BIOCK Diagram OF TESE SEUP....c.viiviiie et se sttt sttt e re et ste e e et e s teestesreeteeneesreareas 10
5.2. The Requirement FOr Section 15.247(2)(1) .....c.ciceeeeieiieieieie ettt sre e e sre e 10
5.3. EUT Configuration 0N IMEASUIEIMENT ...........ccuiiieiiiiiie et s esie e stesteeae e e te e sresbeanaeste e esaesresneareas 10
5.4. Operating Condition OF EUT ....ocuviiiii st a et ta e reenee 10
5.5. TESE PIOCEAUIE ...ttt bbbt bbbt s bbbt bbbt bbb sb et e 11
5.6. TESE RESUIT ...t bbbt bbbt s bbbt b bt et b et b bbb e 11
6. CARRIER FREQUENCY SEPARATION TEST ......oiiiiiiiiii it 17
6.1. BIOCK Diagram OF TESE SEUD....c.viiviiie ettt et re et te e e sbesteestesreeteeneesreareas 17
6.2. The Requirement FOr SEction 15.247(2)(1) .....c.civeeeieiieieeeiee st se ettt sne s 17
6.3. EUT Configuration 0N IMEASUIEIMENT ...........cceiieiieiiiie e s sie e ste et ste e be e s e resnaestesreeseesresnesnes 17
6.4. Operating Condition OF EUT ....ocuviiiii sttt st te et reenee 17
6.5. TESE PIOCEAUIE ...ttt b bbb bRt b bbb b bt b e bbb nb et e 18
6.6. TESE RESUIT ...t bbbtk bbbt s e bbbt b et et b et b bbb e 18
7.  NUMBER OF HOPPING FREQUENCY TEST ..o 24
7.1. BIOCK Diagram OF TSt SEUP....c.viiviiieieitieie sttt sttt e e ste e e e s besteesaesreeteeneesreareas 24
7.2. The Requirement For Section 15.247(2)(L)(111) ...ecoveieiireieiiiie e 24
7.3. EUT Configuration 0N IMEASUIEIMENT ...........cceiieiiiiieee et este e ste e te et seestesnaesresreesaesresreares 24
7.4. Operating Condition OF EUT ....ccuviiiiicicic sttt a et ra e reenes 24
7.5. TESE PIOCEAUIE ...ttt b bbb bRt b bbb b bt b e bbb nb et e 25
7.6. TESE RESUIT ...t bbbtk bbbt s e bbbt b et et b et b bbb e 25
8. DWELL THME TEST ..ottt sttt ettt e et e e st e e nnb e e e st e e e st e e ensnes 27
8.1. BIOCK Diagram OF TESE SEUP....c.viiviiie et se sttt sttt e re et ste e e et e s teestesreeteeneesreareas 27
8.2. The Requirement For Section 15.247(2)(L)(111) ....ecoveveiireieieiiie e 27
8.3. EUT Configuration 0N IMEASUIEIMENT ...........ccueiieieiiie e s ste et ste et te e ste e e s e stesnaesresraesaesresneaneas 27
8.4. Operating Condition OF EUT ....ocuviiiii st a et ta e reenee 27
8.5. TESE PIOCEAUIE ...ttt bbbt bbbt s bbbt bbbt bbb sb et e 28
8.6. TESE RESUIT ...t bbbt b ke b b bt s e bt e bt b e b bt et b e bt bbbt e 28
9. MAXIMUM PEAK OUTPUT POWER TEST ....oiiiiiee e 44
9.1. BIOCK Diagram OF TESE SEUP....c.viiviiie et se sttt sttt e re et ste e e et e s teestesreeteeneesreareas 44
9.2. The Requirement FOr Section 15.247(D)(1)....ccuciiiieiiieeieie ettt ne e 44
9.3. EUT Configuration 0N IMEASUIEIMENT ...........cceiieiiiiiie st esie e ste et te et ste e e besnaestesreesaesresneares 44
9.4. Operating Condition OF EUT ....ocuviiiii st a et ta e reenee 44
9.5. TESE PIOCEAUIE ...ttt et b b bbbt s bbbt bbbt e bt bbb nb et e 45

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



Page 3 of 93

9.6. TOSE RESUIT ...ttt h ettt et et e st sb e bt e st e Rt et e ebe st et e ebeen e e neeene e aenneens 45
10. RADIATED EMISSION TEST ..ottt sttt sttt et a s snaa e snaa e nnneeennneeans 51
10.1.  BIlock Diagram Of TESE SEUUD.....ccuiiiuiiieeiieie s siese s e e e ste e e e ae e s te e s aeesnaesreeaneeentesneeeneeenes 51
10.2.  The Limit FOr SECtION 15.247(d) ....ceeieeiieiie et s et ae e e et e e sbe e st e eneeenneeneeenns 51
10.3.  Restricted bands 0f OPEIAtION ........covviiiiie e rs 52
10.4. Configuration of EUT 0N MEaSUIMEMENT ........cciieiieiieiie e ee e se e see e te e ste e st esna e ee s e e beesraesneens 52
O T o O (ot [0 (PSRRI 53
10.6.  The Field Strength of Radiation Emission Measurement ReSUILS .........cccccvvverieiieciie v s 54
11. BAND EDGE COMPLIANCE TEST ..ottt 66
11.1.  Block Diagram Of TESE SEUUD.....ccuiiiriieeieeieeseesie s e e e st e e ae e te e s te e s e e snaesneeeneeeneesnneaneeenes 66
11.2.  The Requirement FOr SECtion 15.247(d) ...cccveiuieiieiee ittt e e e see e e ns 66
11.3.  EUT Configuration 0n MEaSUIEMENT ........cccveieeiie e iiesieeieesteesteeseeseeenae e steesreesreesneesneeanaeebeesreeseesnes 66
11.4.  Operating Condition OF EUT ......c.ooiiiiii ettt st esn e e ee s e e neeenns 66
O T 11 A o 0T =T 1] £ TSRS 67
G T It A (S | PSPPI 67
12. AC POWER LINE CONDUCTED EMISSION FOR FCC PART 15 SECTION 15.207(A) ..89
12.1.  BIlock Diagram OF TESE SEUUD.....ccuiiiiiiieie e e cee st st e e ae e te e s te e s beesnaesreeaneeentesnneeneeenrs 89
122, THE EMISSION LEMIT ..ottt ettt sttt ettt sbe et et sbeenteseeeneentesne e 89
12.3.  Configuration of EUT 0N MEaSUIMEMENT ........cciuieiieiie e sie e e se e s e ee et sre e steesna e ee s ee e e e snaesneenns 90
12.4.  Operating Condition OF EUT .....ccooiiiiii sttt et e st e sn e e nee s e e eeenns 90
T 11 o 0T =T 1] £ PSRRI 90
12.6. Power Line Conducted Emission Measurement RESUILS ..........c.cociiiiiiiiiiii e 90
13. ANTENNA REQUIREMENT ...ttt e e e e naeeanes 93
00 I 4 To I =T 0] T4 T=T o SRS 93
13.2. ANENNA CONSIIUCTION ...ttt ettt sttt ettt et e besbe e b e sbeeseesbeebeenbeseeeneentennens 93

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



Page 4 of 93

Test Report Certification

Applicant : Shenzhen MinDe Electronics Technology Ltd.
Manufacturer : Shenzhen MinDe Electronics Technology Ltd.
EUT Description : Barcode Scanner

(A) MODEL NO.: MS3590, MS35XX(XX stand for 00-99, AA-ZZ)
(B) POWER SUPPLY: DC 3.7V (Battery) & DC 5V(USB Port)
(C) Measurement Procedure Used:

FCC Rules and Regulations Part 15 Subpart C Section 15.247
ANSI C63.4- 2009

The device described above is tested by ACCURATE TECHNOLOGY CO. LTD to determine
the maximum emission levels emanating from the device. The maximum emission levels are
compared to the FCC Part 15 Subpart C Section 15.247 limits. The measurement results are
contained in this test report and ACCURATE TECHNOLOGY CO. LTD is assumed full
responsibility for the accuracy and completeness of these measurements. Also, this report shows
that the Equipment Under Test (EUT) is to be technically compliant with the FCC requirements.

This report applies to above tested sample only. This report shall not be reproduced in part
without written approval of ACCURATE TECHNOLOGY CO. LTD.

Date of Test : May 16-July 18,2014
Prepared by :
(Engineer)

!
4 M.L}

(Manager)

Approved & Authorized Signer :

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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1. GENERAL INFORMATION

FCC ID: 2AASG-MS3590

1.1.Description of Device (EUT)

EUT
Model Number

Frequency Band
Number of Channels

Bluetooth Version
Modulation type

Antenna Gain

Antenna type
Power Supply
Applicant
Address

Manufacturer
Address

Date of sample received :

Date of Test

Barcode Scanner

MS3590, MS35XX (XX stand for 00-99, AA-Z7)
(Note: These samples are same except for the model
number are different. So we prepare the MS3590 for test.)
2402MHz-2480MHz

79

2.1+EDR
GFSK, II/4-DQPSK, 8DPSK
0dBi

wire Antenna

DC 3.7V(Battery)&DC 5V (USB Port)

Shenzhen MinDe Electronics Technology Ltd.

5th Floor, Section 1,25th Block,No.5,Keji Xi Road,Keji
Yuan, Nanshan District, Shenzhen, P.R. China
Shenzhen MinDe Electronics Technology Ltd.

5th Floor, Section 1,25th Block,No.5,Keji Xi Road,Keji
Yuan, Nanshan District, Shenzhen, P.R. China

May 16, 2014

May 16-July 18,2014

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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1.2.Description of Test Facility
EMC Lab :Accredited by TUV Rheinland Shenzhen

Listed by FCC
The Registration Number is 752051

Listed by Industry Canada
The Registration Number is 5077A-2

Accredited by China National Accreditation Committee
for Laboratories
The Certificate Registration Number is L3193

Name of Firm : ACCURATE TECHNOLOGY CO. LTD

Site Location . F1, Bldg. A, Changyuan New Material Port, Keyuan Rd.
Science & Industry Park, Nanshan, Shenzhen, Guangdong
P.R. China

1.3.Measurement Uncertainty

Conducted Emission Expanded Uncertainty = 2.23dB, k=2
Radiated emission expanded uncertainty = 3.08dB, k=2
(9kHz-30MHz)

Radiated emission expanded uncertainty = 4.42dB, k=2
(30MHz-1000MHz)

Radiated emission expanded uncertainty = 4.06dB, k=2

(Above 1GHz)

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



2. MEASURING DEVICE AND TEST EQUIPMENT

Table 1: List of Test and Measurement Equipment

Page 7 of 93

Kind of equipment | Manufacturer Type SIN Calibrated dates | Calibrated until
EMI Test Receiver| Rohde&Schwarz | ESCS30 100307 Jan. 11, 2014 Jan. 10, 2015
EMI Test Receiver| Rohde&Schwarz | ESPI3 101526/003 Jan. 11, 2014 Jan. 10, 2015
Spectrum Analyzer| Agilent E7405A MY45115511 | Jan. 11, 2014 Jan. 10, 2015
Pre-Amplifier Rohde&Schwarz | CBLU118354 | 3791 Jan. 11, 2014 Jan. 10, 2015
Loop Antenna Schwarzbeck I(zl\(jllzBl516 1516131 Jan. 15, 2014 Jan. 14, 2015
Bilog Antenna Schwarzbeck VULB9163 9163-323 Jan. 15, 2014 Jan. 14, 2015
Horn Antenna Schwarzbeck BBHA9120D | 9120D-655 Jan. 15, 2014 Jan. 14, 2015
Horn Antenna Schwarzbeck BBHA9120D | 9120D-1067 | Jan. 15, 2014 Jan. 14, 2015
LISN Rohde&Schwarz | ESH3-Z5 100305 Jan. 11, 2014 Jan. 10, 2015
LISN Schwarzbeck NSLK8126 8126431 Jan. 11, 2014 Jan. 10, 2015

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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3. OPERATION OF EUT DURING TESTING

3.1.0perating Mode

The mode is used: Transmitting mode
Low Channel: 2402MHz
Middle Channel: 2441MHz
High Channel: 2480MHz
Hopping

3.2.Configuration and peripherals

EUT

(EUT: Barcode Scanner)

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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4. TEST PROCEDURES AND RESULTS

FCC Rules Description of Test Result

Section 15.207 Conducted Emission Test Compliant
Section 15.247(a)(1) 20dB Bandwidth Test Compliant
Section 15.247(a)(1) Carrier Frequency Separation Test Compliant

Section 15.247(a)(1)(iii) Number Of Hopping Frequency Test Compliant

Section 15.247(a)(1)(iii) Dwell Time Test Compliant
Section 15.247(b)(1) Maximum Peak Output Power Test Compliant
Section 15.247(d) Radiated Emission Test Compliant
Section 15.209

Section 15.247(d) Band Edge Compliance Test Compliant
Section 15.203 Antenna Requirement Compliant

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



5. 20DB BANDWIDTH TEST

5.1.Block Diagram of Test Setup

= Low Loss Cable

(EUT: Barcode Scanner)

5.2.The Requirement For Section 15.247(a)(1)

Spectrum
Analyzer

Page 10 of 93

Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping

channel, whichever is greater.

5.3.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission

characteristics in normal application.

5.4.0Operating Condition of EUT
5.4.1.Setup the EUT and simulator as shown as Section 5.1.

5.4.2.Turn on the power of all equipment.

5.4.3.Let the EUT work in TX (Hopping off) modes measure it. The transmit
frequency are 2402-2480MHz. We select 2402MHz, 2441MHz, and 2480MHz

TX frequency to transmit.

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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5.5.Test Procedure

5.5.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

5.5.2.Set RBW of spectrum analyzer to 30 kHz and VBW to 100 kHz.

5.5.3.The 20dB bandwidth is defined as the total spectrum the power of which is
higher than peak power minus 20dB.

5.6.Test Result

Frequency GFSK _ H/4-DQPS.K 8DPSK _
Channel (MH2) 20dB Bandwidth| 20dB Bandwidth | 20dB Bandwidth Result
(MH2z) (MHz) (MHz)
Low 2402 0.808 1.228 1.152 Pass
Middle 2441 0.808 1.224 1.152 Pass
High 2480 0.844 1.224 1.148 Pass

The spectrum analyzer plots are attached as below.

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



GFSK Mode

FCC ID: 2AASG-MS3590
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Low channel
@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -1.29 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.402008000 GHz
10 ndB [TL] 2000 dB
BW 808[.0000000p00 kHz
e} L Temp 1 FT1 ndBl]
-21[(29 dBm
1 PK]
VAXH 2(.401592p00 GHz
-—10 Temp TTTdB}
-21(13 dBm
| 20 T T2 2.402400000 GHz

™\
PN .

—-70

——-80

-90

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 14:29:42

Middle channel

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz -1.64 dBm

Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.441004000 GHz

10 ndB [TL] 20[00 dB
BW 808|.000000p00 kHz
e} Temp 1| FT1 ndR}
-21166 dBm
2|.440592p00 GHz
-—10 Temp | L SELALeIa |

-21185 dBm
T T2 2[.441400000 GHz
B V(R,\,»\
| -30
p // ‘\\
\/\& / ’/-/',\/ 3DB
| -50

4
-—60
-—70
-—80
-90
Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 14:30:32

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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High channel

® “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz -1.70 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.480004000 GHz

10 ndB [Th] 20loo0 dB
BW 844|.000000000 kHz
Lo L Temp 1| [T1 ndB}
-21172 dBm
2|.479556p00 GHz
--10 Temp | L SALeI A |

-21178 dBm
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20 f\f WR/\/\
-30
o // \\
\/\.\d}f/ f/\/ 3DB
-—50

——60

—-80

-90

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 14:28:54

11/4-DQPSK Mode
Low channel

@ “RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz -4.79 dBm
Ref 10 dBm ~“Att 20 dB SWT 2.5 ms 2.401996000 GHz
10 nde [Th] 20[00 dB
BW 1. 228000p00 MHz
-0 Temp 1| [T1 ndR]} [ A ]
1 -24[68 dBm
1 PK /\J\ 2|.401368p00 GHz
G | N

WA WA T 26fon asn
/"’\//\J\ M"/\’\'\/\

2|.402596p00 GHz
-—-20

. 1
. ) \
W—\"/\v \)’\/\/‘/ 3DB

—-50

—-60

—-80

-90

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 15:34:24
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Middle channel

@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz -4.84 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.441000000 GHz
10 nds [Th] 20[00 dB
BW 1224000000 MHz
e} Temp 1 IT1 ndR]
-24176 dBm
1 PK]
i / 2|.440368p00 GHz
|10 n

441592000 GHz
2

My A
Y4 T

/\r\/\_/\) \Pﬁ/ \/\MA/\,\,\lj”\p l'*f;;jis dBm

\:‘
iy

—-70

—-80

-90
Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 15:46:46

High channel

@ “RBW 30 kHz Marker 1 [T1 ]
*VBW 100 KHz -4.69 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.480004000 GHz
10 ndB [TL] 20[00 dB
BW 1224000000 MHz
Lo - Temp 1 IT1 ndR]
-25102 dBm
1 PK]
2|.479368p00 GHz
IMAXH|
-—10 & Temp | RUE AL |
f/\/\ \,\»/ \'/\vif\n -25[10 dBm
/'\/\ \/\ 2|.480592000 GHz
L 20

L. | /] AS
./ \
oS N |

—-60

—-80

-90
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 15:47:21
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8DPSK Mode

FCC ID: 2AASG-MS3590

Low channel

*RBW 30 kHz

Marker 1 [T1 ]

“VBW 100 kHz -4.65 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.401996000 GHz
10 ndB [TL] 20[00 dB
BW 1152000000 MHz
e} 5 Temp 1 IT1 ndR]
-25L06 dBm
L PK 240142000 GH
\ WA\ : :
-—10 Temp | L SELALeIa |
o \J
r/M\N/’AV\f‘V b~ _24|35 dBm
2402572900 GHz
20 \VAA

Jl
o]

%

\

N\

i

—-70

—-80

-90

Center 2.402 GHz

Date: 30.MAY.2014 16:14:45

200 kHz/

Span 2 MHz

Middle channel

“RBW 30 kHz

Marker 1 [T1 ]

“VBW 100 kHz -4.85 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.440996000 GHz
10 ndB [Th] 2000 dB
BW 1|-152000Pp00 MHz
e} Temp 1 IT1 ndR]
] -24{74 dBm
1 PK 2|.440420900 GH
\Va : :
-—10 Temp | RUE AL |
AT Y
f/—\N//“v\f“J SV -24[89 dBm
2|.441572000 GHz
| 20 VAAN

s

. |/

\

\\

A

--50

—-60

—-80

-90

Center 2.441 GHz

Date: 30.MAY.2014 16:14:13

200 kHz/

Span 2 MHz

3DB
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High channel

*RBW 30 kHz

Marker 1 [T1 ]

“VBW 100 kHz -4.76 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.480004000 GHz
10 ndB [TL]  20[00 dB
BW  1/.148000p00 MHz
Lo Temp 1l FT1 ndR}
I
—24| 64 dBm
.
2|.479424p00 GHz
| 10 N -
1} T BT
/_\/\./\-/fw \/ -25(16 dBm
20 N Vv /Y 2]-480572p00 GHz

T2

\

I-30 /
L-40

\

\

i

—-60

-90

Center 2.48 GHz

Date: 30.MAY.2014 16:15:23

200 kHz/

Span 2 MHz
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6. CARRIER FREQUENCY SEPARATION TEST

FCC ID: 2AASG-MS3590

6.1.Block Diagram of Test Setup

= Low Loss Cable Spectrum
Analyzer

(EUT: Barcode Scanner)

6.2.The Requirement For Section 15.247(a)(1)

Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, frequency hopping systems operating in the
2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated
by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mW. The
system shall hop to channel frequencies that are selected at the system hopping rate from
a pseudorandomly ordered list of hopping frequencies. Each frequency must be used
equally on the average by each transmitter. The system receivers shall have input
bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

6.3.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

6.4.0perating Condition of EUT
6.4.1.Setup the EUT and simulator as shown as Section 6.1.
6.4.2.Turn on the power of all equipment.

6.4.3.Let the EUT work in TX (Hopping on) modes measure it. The transmit
frequency are 2402-2480MHz. We select 2402MHz, 2441MHz, and 2480MHz
TX frequency to transmit.

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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6.5.Test Procedure

6.5.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

6.5.2.Set RBW of spectrum analyzer to 100 kHz and VBW to 300 kHz. Adjust Span to
3 MHz.

6.5.3.Set the adjacent channel of the EUT maxhold another trace.

6.5.4.Measurement the channel separation

6.6.Test Result

GFSK
chamel I:Ir(e'\(j'l:‘('ag)cy Sepacr:ar;?(?rr\](el\l/le) (ijTI;t) Result
I1/4-DQPSK

chemel Fr(e'\(j'ﬁg)cy Sepa?ar;?gr?(el\l/le) (ijTI;t) Result
Middle gjﬁ 1002 25KHb; o Vei/g;zods -
8DPSK

chamel Frf“(j'lﬁg)cy Sepa?ar:?gr?(el\l/le) (IKJITIiZt) Result
Middle gjﬁ 1.002 25KHb; r?(; Vsi/ds;zods SASS

The spectrum analyzer plots are attached as below.

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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GFSK Mode

Low channel
% *RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.04 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1 ]|
-1[31 dBm
0 1 1 21402008000 GH
ey M\/ B M\/
79/\/ \“\/\ /"/v/ \V\W
| -30
|40
3DB
|50
L -60
70
| -80
-90
Center 2.4025 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 14:34:48

Middle channel

% *RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz -0.04 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms -1.000000000 MHz
10 Marker| 1 [T1 ]
-1(65 dBm
Lo 2 1 5| 441004000 GH
1 PK /ﬁ\/’\\jj.\\\J /(\/*\\/JH\‘\J
AxH I /\JJ '\,\\/ /\JJ '\_/\\/
P \ o -
| -30
--40
3DB
| -50
60
| -70
80
-90
Center 2.4405 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 14:32:44

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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High channel
% *RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.01 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1 ]|
-1]182 dBm
Lo 1 2 2l 479004000 GH
o] '\J\\J o M\/
| -30
|40
3DB
--50
——60.
| -70
——80.
-90
Center 2.4795 GHz 200 kHz/ Span 2 MHz

Date: 30.MAY.2014 14:33:45

11/4-DQPSK Mode
Low channel

% “RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.16 dB
Ref 10 dBm *Att 20 dB SWT 5 ms 1.010000000 MHz
10 Marker| 1 [T1 ]
-4[95 dBm
Lo o > 2| 402000000 GH

A JKW A
/WJ\JJ\J o fa A W /M\/\

N \

—50

——60

—70

——80

-90
Center 2.4025 GHz 300 kHz/ Span 3 MHz

Date: 30.MAY.2014 15:41:03

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Middle channel

® “RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz 0.22 dB
Ref 10 dBm *Att 20 dB SWT 5 ms 1.002000000 MHz
10 Marker| 1 [T1 ]
-4192 dBm
Lo 440008000 GH
1 2
A
vAxH I P n A

B /VVJ\JJ W/ \f’\M/\A,\/W \~/ "\M/L\\/\

i W

~—60

—--80

-90

Center 2.4405 GHz 300 kHz/ Span 3 MHz

Date: 30.MAY.2014 15:42:20

High channel

@ *RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz -0.08 dB
Ref 10 dBm “Att 20 dB SWT 5 ms 1.002000000 MHz
10 Marker| 1 [T1 ]|
-4 74 dBm
1) 2| 479008p00 _GH
1 2
A
| 10 n n

AV Y e

T T

—50

—70

-90

Center 2.4795 GHz 300 kHz/ Span 3 MHz

Date: 30.MAY.2014 15:44:11

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



8DPSK Mode

FCC ID: 2AASG-MS3590

Low channel

“RBW 30 kHz
*VBW 100 kHz

Delta 2 [T1 ]
-0.02 dB

Ref 10 dBm *Att 20 dB SWT 5 ms -1.000000000 MHz
10 Marker| 1 [T1 ]|
-4|73 dBm
Lo 403002000 GH
2 1
1 PK r\
B | ., N o N

PWSAER

W\/\“’Nw\

v

./

\\

L -40

~—60

—--80

-90

Center 2.4025 GHz

Date: 30.MAY.2014 16:17:47

300 kHz/

Span 3 MHz

Middle channel

*RBW 30 kHz
*VBW 100 kHz

Delta 2 [T1 ]
-0.02 dB

Ref 10 dBm “Att 20 dB SWT 5 ms 1.002000000 MHz
10 Marker| 1 [T1 ]
-4191 dBm
Lo 440008000 GH
1 2
1 PK|
[vAXH I N\ N

W
/VW

J/\
R

"

~-60

Center 2.4405 GHz

Date: 30.MAY.2014 16:16:51

300 kHz/

Span 3 MHz

Page 22 of 93
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High channel

@ “RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz -0.15 dB
Ref 10 dBm “Att 20 dB SWT 5 ms -1.002000000 MHz
10 Marker| 1 [T1 ]
-4|179 dBm
e} 480004000 GH
2 1
1 PK] /\ ;\
VA I N N

W v
NM Y \\“\M

L/ N

~-60

—-70

Center 2.4795 GHz 300 kHz/ Span 3 MHz

Date: 30.MAY.2014 16:16:06

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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7. NUMBER OF HOPPING FREQUENCY TEST

7.1.Block Diagram of Test Setup

= Low Loss Cable Spectrum
Analyzer

(EUT: Barcode Scanner)

7.2.The Requirement For Section 15.247(a)(1)(ii1)

Section 15.247(a)(1)(iii): Frequency hopping systems in the 2400-2483.5 MHz band shall
use at least 15 channels.

7.3.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

7.4.0perating Condition of EUT
7.4.1.Setup the EUT and simulator as shown as Section 7.1.
7.4.2.Turn on the power of all equipment.

7.4.3.Let the EUT work in TX (Hopping on) modes measure it.

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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7.5.Test Procedure

7.5.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

7.5.2.Set the spectrum analyzer as Span=83.5MHz, RBW=100 kHz, VBW=300 kHz.

7.5.3.Max hold, view and count how many channel in the band.

7.6.Test Result

Total number of Measurement result(CH) Limit(CH)
hopping channel 79 =15

The spectrum analyzer plots are attached as below.
Number of hopping channels(GFSK)

@ “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.53 dB
Ref 10 dBm “Att 20 dB SWT 10 ms 78.323000000 MHz

10 Marker{ 1 [T1 ]
-1(41 dBm
2| 401833000 24

3DB
~—50

——60

|-70

—80

-90

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Number of hopping channels(11/4-DQPSK)

@ “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.03 dB
Ref 10.5 dBm “Att 30 dB SWT 10 ms 78.156000000 MHz

10 Offget O0.% dB Marker| 1 [T1 |I

-o[ 78 dBm
2. 402004000 GHz

ol g

LVL

~-60

~-70

~--80

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Number of hopping channels(8DPSK)

@ *RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.66 dB
Ref 20 dBm “Att 30 dB SWT 10 ms 78.154000000 MHz
20 Offfet 1 {B Marker{ 1 [T1 ]I
-3]25 dBm
10 2l 402004000 GH
1 PK]
LV

Iy M\F
|

--60

--70

-80
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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8. DWELL TIME TEST

8.1.Block Diagram of Test Setup

= Low Loss Cable Spectrum
Analyzer

(EUT: Barcode Scanner)

8.2.The Requirement For Section 15.247(a)(1)(iii)

Section 15.247(a)(1)(iii): Frequency hopping systems in the 2400-2483.5 MHz band shall
use at least 15 channels. The average time of occupancy on any channel shall not be
greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of
hopping channels employed. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels
are used.

8.3.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

8.4.0perating Condition of EUT
8.4.1.Setup the EUT and simulator as shown as Section 8.1.
8.4.2.Turn on the power of all equipment.
8.4.3.Let the EUT work in TX (Hopping on) modes measure it. The transmit

frequency are 2402-2480MHz. We select 2402MHz, 2441MHz, and 2480MHz
TX frequency to transmit.

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



Page 28 of 93

8.5.Test Procedure

8.5.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

8.5.2.Set center frequency of spectrum analyzer = operating frequency.

8.5.3.Set the spectrum analyzer as RBW=100 kHz, VBW=300 kHz, Span=0Hz, Adjust
Sweep=1s. Get the burst (in 1 sec.).

8.5.4.Set the spectrum analyzer as RBW=1MHz, VBW=3MHz, Span=0Hz, Adjust

Sweep=2ms. Get the pulse time.

8.5.5.Repeat above procedures until all frequency measured were complete.

8.6.Test Result

GFSK Mode

Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)

2402 0.530 169.60 400

DH1 2441 0.530 169.60 400
2480 0.530 169.60 400

A period transmit time = 0.4 X 79 =31.6 Dwell time = pulse time X (1600/(2*79)) X 31.6
2402 1.650 264.00 400

DH3 2441 1.800 288.00 400
2480 1.790 286.40 400

A period transmit time = 0.4 X 79 =31.6 Dwell time = pulse time X (1600/(4*79)) X 31.6
2402 3.070 327.47 400

DH5 2441 3.070 327.47 400
2480 3.070 327.47 400

A period transmit time = 0.4 X 79 =31.6 Dwell time = pulse time X (1600/(6*79)) X 31.6

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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[1/4-DQPSK

Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)

2402 0.545 174.40 400

DH1 2441 0.545 174.40 400
2480 0.545 174.40 400

A period transmit time = 0.4 X 79=31.6 Dwell time = pulse time X (1600/(2*79)) X 31.6
2402 1.315 210.40 400

DH3 2441 1.325 212.00 400
2480 1.325 212.00 400

A period transmit time =0.4 X 79 =31.6 Dwell time = pulse time X (1600/(4*79)) X 31.6
2402 3.495 372.80 400

DH5 2441 3.075 328.00 400
2480 3.075 328.00 400

A period transmit time = 0.4 X 79 =31.6 Dwell time = pulse time X (1600/(6*79)) X 31.6

8DPSK Mode

Mode Channel Frequency Pulse Time Dwell Time Limit
(MHz) (ms) (ms) (ms)

2402 0.540 172.80 400

DH1 2441 0.540 172.80 400
2480 0.545 174.40 400

A period transmit time =0.4 X 79 =31.6 Dwell time = pulse time X (1600/(2*79)) X 31.6
2402 1.890 302.40 400

DH3 2441 1.815 290.40 400
2480 1.805 288.80 400

A period transmit time = 0.4 X 79 =31.6 Dwell time = pulse time X (1600/(4*79)) X 31.6
2402 3.075 328.00 400

DH5 2441 3.095 330.13 400
2480 3.080 328.53 400

A period transmit time = 0.4 X 79 =31.6 Dwell time = pulse time X (1600/(6*79)) X 31.6

The spectrum analyzer plots are attached as below.

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Mode 1: GFSK Link Mode
DH1 Low channel

% RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 0.26 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 530.000000 ps
10 Marker| 1 [T1 ]|
-64153 dBm
) 1195000 m
1 PKig
VIEW
—110
—1+20
—130
L 140
) 3DB
5o (,—J
——60 l
——70
——80
-90
Center 2.402 GHz 250 ps/

Date: 30.MAY.2014 15:24:48

DH1 Middle channel

@ RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.37 dB

Ref 10 dBm “Att 20 dB SWT 2.5 ms 530.000000 ps

10 Marker| 1 [T1 ]I
-66171 dBm
Lo 1595000 m

——10

-—20

-—30

|-40

3DB

-—-50

-—-60

A (Pl e

|-70

;

-—80

-90

Center 2.441 GHz 250 ps/

Date: 30.MAY.2014 15:23:59

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



Date:

Date:

FCC ID: 2AASG-MS3590

DH1 High channel

RBW 1 MHz
“VBW 3 MHz

Delta 2 [T1 ]
o

Ref 10 dBm “Att 20 dB SWT 2.5 ms 530.000

.04 dB
000 ps

10

+O.

Marker| 1 [T1
-65

I
23 dBm

- e

-—10

B70_000000 1

]

——20

-—-30

| -40

-—-50

3DB

-—60

gl g rapsship it

——70

-—-80

-90

Center 2.48 GHz 250 ps/

30.MAY.2014 15:17:48

DH3 Low channel

RBW 1 MHz
*VBW 3 MHz
Ref 10 dBm “Att 20 dB SWT 5 ms

Marker 1 [T1 ]

-65

.23 dBm

1.065000 ms

10

0.

Delta R [T1 ]
(o]
1 _790l

65 dB
00 ms

——10

+-20

-—30

| 40

-—50

--60

|-70

--80

-90

3DB

Center 2.402 GHz 500 ps/

30.MAY.2014 15:25:38
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DH3 Middle channel

Ref 10 dBm “Att 20 dB

RBW 1 MHz
“VBW 3 MHz

SWT 5 ms

Delta 2 [T1 ]
o

-59

1.800000

dB
ms

10

0.

Marker| 1 [T1
-66
2_730

I
03
NOO

dBm

-—-10

——20

-—-30

| -40

-—-50

-—60

——70

-—-80

-90

Center 2.441 GHz

Date: 30.MAY.2014 15:22:34

500 ps/

DH3 High channel

@ RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 0.85 dB
Ref 10 dBm “Att 20 dB SWT 5 ms 1.790000 ms
10 Marker| 1 [T1 ]I
-65133 dBm
-0 2 210000 ms
1 PKie (—w
VIEW
-10
| -20
+-30
L 40
I-50
-—60
| p
y
WA A BaAMHY
L-70
-—-80
-90
Center 2.48 GHz 500 ps/

Date: 30.MAY.2014 15:18:38

FCC ID: 2AASG-MS3590

3DB

3DB

Page 32 of 93

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



DH5 Low channel

Ref 10 dBm “Att 20 dB

RBW 1 MHz
“VBW 3 MHz
SWT 10 ms

Delta 2 [T1 ]
-1
3.070

.02
000

dB
ms

10

0.

Marker| 1 [T1
-63
3_625

I
57
NOO

dBm

-—-10

——20

-—-30

| -40

-—-50

-—60

——70

-—-80

-90

Center 2.402 GHz

Date: 30.MAY.2014 15:26:28

1 ms/

DH5 Middle channel

Ref 10 dBm “Att 20 dB

RBW 1 MHz
*VBW 3 MHz
SWT 10 ms

Delta 2 [T1 ]
-0

.03

3.070000

dB
ms

10

-0

Marker| 1 [T1
-65
5_390

I
18
ata)

dBm

——10

-—20

-—30

|-40

-—-50

-—-60

|-70

mywy)
AV

-—80

-90

Center 2.441 GHz

Date: 30.MAY.2014 15:21:33

FCC ID: 2AASG-MS3590

1 ms/

3DB
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DH5 High channel

@ RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.46 dB

Ref 10 dBm “Att 20 dB SWT 10 ms 3.070000 ms

10 Marker| 1 [T1 ]I
-65(12 dBm
Lo 5_710000 ms

——10

——30

-—-50

3DB

|-70

-90

Center 2.48 GHz 1 ms/

Date: 30.MAY.2014 15:20:47

Mode 2: 7 /4 DQPSK Link Mode
2DH1 Low channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -3.49 dB

Ref 10 dBm “Att 20 dB SWT 2.5 ms 545.000000 us

10 Marker| 1 [T1 ]I
-61{89 dBm
) 1 5000 m

1 PKES TP Ay wVNV“ﬁvﬂf}

-—-10

-—20

-—-30

| -40

-—-50

el ok T PP A [l

-—80

-90

Center 2.402 GHz 250 ps/

Date: 30.MAY.2014 15:50:42

3DB
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2DH1 Middle channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.36 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 545.000000 ps
10 Marker| 1 [T1 ]I
-66L90 dBm
LO. 1 365000 m
1 PKhe TN A YA
VIEW| r—
|-10
|-20
|-30
| -40
|-50
| -6
|-70
| -80
-90

Center 2.441 GHz

250 ps/

Date: 30.MAY.2014 15:49:54

Ref 10 dBm

2DH1 High channel

RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.13
“Att 20 dB SWT 2.5 ms 545_000000

dB
pus

10

-0

Marker| 1 [T1 ]|
-66[49
1275000

dBm

——10

{"“’W

|-70

T

-—80

-90

Center 2.48 GHz

250 ps/

Date: 30.MAY.2014 15:48:38

FCC ID: 2AASG-MS3590

3DB

3DB
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2DH3 Low channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.19 dB
Ref 10 dBm “Att 20 dB SWT 5 ms 1.315000 ms
10 Marker| 1 [T1 ]I
-64[29 dBm
LO. 55 _ 000000 L
1 PKES UMNN M ANAR A (“VMNAMPW“M‘ﬁNJVW
VIEW,
+-10
I -20
--30
|40
3DB
--50
o ol .}r s HJH
+-70
| -80
-90
Center 2.402 GHz 500 ps/
Date: 30.MAY.2014 15:53:41
2DH3 Middle channel
@ RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 2.56 dB
Ref 10 dBm *Att 20 dB SWT 5 ms 1.325000 ms
10 Marker| 1 [T1 ]I
-66143 dBm
Lo 2 555000 m
1 PKES M Ay MARN A
VIEWR
+-30
30
t —40
3DB
30
| 60 [J
I -70
--80
-90

Center 2.441 GHz 500 ps/

Date: 30.MAY.2014 15:55:04

FCC ID: 2AASG-MS3590
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2DH3 High channel

RBW 1 MHz
“VBW 3 MHz
SWT 5 ms

Ref 10 dBm “Att 20 dB

Delta 2 [T1 ]
0.99 dB
1.325000 ms

10

0.

Marker| 1 [T1 ]I
-66[90 dBm

1 435000 m

VJHW

-—-10

FﬁﬂﬂﬁvﬂVVMﬁr

——20

-—-30

| -40

-—-50

3DB

-—60

My

——70

-—-80

-90

Center 2.48 GHz 500 ps/

Date: 30.MAY.2014 15:56:05

2DH5 Low channel

RBW 1 MHz
*VBW 3 MHz
SWT 10 ms

®

Ref 10 dBm “Att 20 dB

Marker 1 [T1 ]
-63.40 dBm
3.495000 ms

10

-0

Delta P [T1 ]
-0 62 dB

2. 075000 m

,ﬁwumh~MV%w¢hW~VM¢Aﬁ

PANNMMVMAMWMVVMAM+

——10

-—20

-—30

|-40

-—-50

[

|-70

-—80

-90

Center 2.402 GHz 1 ms/

Date: 30.MAY.2014 15:59:17

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



FCC ID: 2AASG-MS3590

2DH5 Middle channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.38 dB

Ref 10 dBm “Att 20 dB SWT 10 ms 3.075000 ms

10 Marker| 1 [T1 ]I
-65[53 dBm
) 2 575000 m

T ~ [ Fw~f--w“**~wvwww~7 FvMMW*wmwwvaw¢w-~vﬁ

-—-10

——20

-—-30

| -40

3DB
-—50

w N

——70

-—-80

-90

Center 2.441 GHz 1 ms/

Date: 30.MAY.2014 15:59:56

2DH5 High channel

@ RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 1.48 dB
Ref 10 dBm “Att 20 dB SWT 10 ms 3.075000 ms
10 Marker| 1 [T1 ]I
-65|196 dBm
e} 4715000 m
VIEW| | _ho
-—R0

|-70

-—80

-90

Center 2.48 GHz 1 ms/

Date: 30.MAY.2014 15:58:34
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Mode 3: 8DPSK Link Mode

3DH1 Low channel

@ RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.24 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 540.000000 ps
10 Marker| 1 [T1 ]I
-64L94 dBm
Lo 25_ 000000 ps
1 PKIS [ s
VTEW,
| -10
|20
I-30
|40
308
| -50
60 rM i r
| -70
I--80
-90
Center 2.402 GHz 250 ps/
Date: 30.MAY.2014 16:22:50
3DH1 Middle channel
% RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -66.37 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 1.320000 ms
10 Delta P [T1 ]
ol 70 dB
) 540000000 1
1 PK [““1rvw*MAJ\ [T Wi,
MED |,
| -20
1-30
| -40
308
I-50
Lo uifw
| -70 d
| -80
-90

Center 2.441 GHz

Date: 30.MAY.2014 16:23:37

FCC ID: 2AASG-MS3590

250 ps/
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3DH1 High channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -2.90 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 545.000000 ps
10 Marker| 1 [T1 ]I
-66L24 dBm
LO. 1 530000 m
LI ’ ‘“\V“‘"hwwm\ l e
VIEW|
|-10
|-20
|-30
| -40
3DB
|-50

——70

-—-80

-90

Center 2.48 GHz

Date: 30.MAY.2014 16:24:07

®

Ref 10 dBm

“Att 20 dB

250 ps/

3DH3 Low channel

RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -65.83 dBm
SWT 5 ms 1.890000 ms

10

-0

Delta R [T1 ]
1103 dB
1 215000 ms |

!IHE* o M A A—MA A

——10

I I T

+-20

-—30

| 40

-—50

3DB

--60

|-70

--80

-90

Center 2.402 GHz

Date: 30.MAY.2014 16:27:15

FCC ID: 2AASG-MS3590

500 ps/

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



3DH3 Middle channel

@ RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 0.42 dB
Ref 10 dBm “Att 20 dB SWT 5 ms 1.815000 ms
10 Marker| 1 [T1 ]I
-66135 dBm
Lo R20_000000 ps
1 PKES _“NNWVNwaWN“bv~wwAM#ﬂ F—NWNMwthmﬁwM»vwann~w
VIEW
-—10
+--20
-—30
L 40
3DB
-—50
-60 rJ [J
|-70
-—80
-90

Center 2.441 GHz

500 ps/

Date: 30.MAY.2014 16:26:31

3DH3 High channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.85 dB
Ref 10 dBm “Att 20 dB SWT 5 ms 1.805000 ms
10 Marker| 1 [T1 ]|
-65148 dBm
) 560000000 1t
Eﬁm* F_W¢W%MwAwAM“MV%A~M—MJMNNq A ANARAAA PN A
|
-—20
-—-30
| -40
-—-50
-—60 H ’VJ

|70

-—80

-90

Center 2.48 GHz

500 ps/
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3DH5 Low channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.34 dB
Ref 10 dBm *Att 20 dB SWT 10 ms 3.075000 ms
10 Marker| 1 [T1 ]I
-65L05 dBm
LO. 1 350000 m
VIEW|
|-10
|-20
|-30
| -40
3DB
|-50
(
|-70
| -80
-90
Center 2.402 GHz 1 ms/
Date: 30.MAY.2014 16:28:17
3DH5 Middle channel
% RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz -0.77 dB
Ref 10 dBm “Att 20 dB SWT 10 ms 3.095000 ms
10 Marker| 1 [T1 ]|
-64148 dBm
) 4_030000 m
1 [—wwmwwwmﬁ WA AN A A AWM A
|,
-
| _3b
| _4b
3DB
| _sh
| 60 f
Lbpus!
| -70
| -80
-90
Center 2.441 GHz 1 ms/

Date: 30.MAY.2014 16:29:07
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3DH5 High channel

% RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.74 dB
Ref 10 dBm “Att 20 dB SWT 10 ms 3.080000 ms
10 Marker| 1 [T1 ]I
-64[87 dBm
) 1_600000 m

\J;I E\}; * M F\AV\MMWMHMNJ FA’&\IWN\}\M.—.-WMMI‘\}
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| -40
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v Am |
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-—-80
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Date: 30.MAY.2014 16:29:51
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9. MAXIMUM PEAK OUTPUT POWER TEST

9.1.Block Diagram of Test Setup

= Low Loss Cable Spectrum
Analyzer

(EUT: Barcode Scanner)

9.2.The Requirement For Section 15.247(b)(1)

Section 15.247(b)(1): For frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 non-overlapping hopping channels, and all frequency hopping
systems in the 5725-5850 MHz band: 1 watt. For all other frequency hopping systems in
the 2400-2483.5 MHz band: 0.125 watts.

9.3.EUT Configuration on Measurement

The equipment are installed on the emission Measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

9.4.0Operating Condition of EUT
9.4.1.Setup the EUT and simulator as shown as Section 9.1.
9.4.2.Turn on the power of all equipment.

9.4.3.Let the EUT work in TX (Hopping off) modes measure it. The transmit
frequency are 2402-2480MHz. We select 2402MHz, 2441MHz, and 2480MHz
TX frequency to transmit.

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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9.5.Test Procedure

9.5.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

9.5.2.Set RBW of spectrum analyzer to 1IMHz and VBW to 3MHz for GFSK mode
9.5.3.Set RBW of spectrum analyzer to 3MHz and VBW to 3MHz for other mode

9.5.4.Measurement the maximum peak output power.

9.6.Test Result

GFSK Mode
Frequency Peak Output Power Limits
Channel (MH2) (dBm) dBm / W
Low 2402 -0.82 30/1.0
Middle 2441 -1.15 30/1.0
High 2480 -1.28 30/1.0
I1/4-DQPSK Mode
Frequency Peak Output Power Limits
Channel (MH2) (dBm) dBm /W
Low 2402 -3.43 21/0.125
Middle 2441 -3.89 21/0.125
High 2480 -3.94 21/0.125
8DPSK Mode
Frequency Peak Output Power Limits
Channel (MH2) (dBm) dBm / W
Low 2402 -3.18 21/0.125
Middle 2441 -3.59 21/0.125
High 2480 -3.72 21/0.125

The spectrum analyzer plots are attached as below.

FCC ID: 2AASG-MS3590
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GFSK Mode

FCC ID: 2AASG-MS3590
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High channel

@ “RBW 1 MHz
“VBW 3 MHz
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11/4-DQPSK Mode

Low channel

@ “RBW 3 MHz
“VBW 3 MHz

Ref 10 dBm “Att 20 dB SWT 2.5 ms
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Date: 30.MAY.2014 15:36:40

FCC ID: 2AASG-MS3590
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Middle channel
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10

Lo

-—50

--60:

--70:

-90

Center 2.441 GHz 1 MHz/ Span 10 MHz

Date: 30.MAY.2014 15:45:56

High channel
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®

Ref 10 dBm
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Low channel
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High channel
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10.RADIATED EMISSION TEST

10.1.Block Diagram of Test Setup

10.1.1.Block diagram of connection between the EUT and simulators

EUT

(EUT: Barcode Scanner)

10.1.2.Anechoic Chamber Test Setup Diagram
ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

< 3METERS —————

EUT

Cable T

FCC ID: 2AASG-MS3590

0.8 METER

|

GROUND PLANE
(EUT: Barcode Scanner)

10.2.The Limit For Section 15.247(d)

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limits specified in Section 15.209(a).

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



10.3.Restricted bands of operation

10.3.1.FCC Part 15.205 Restricted bands of operation
(a) Except as shown in paragraph (d) of this section, Only spurious emissions are

permitted in any of the frequency bands listed below:

Page 52 of 93

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 45-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

'Until February 1, 1999, this restricted band shall be 0.490-0.510

2Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emission
appearing within these frequency bands shall not exceed the limits shown in
Section 15.209. At frequencies equal to or less than 1000MHz, Compliance with
the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000MHz,
compliance with the emission limits in Section15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section
15.35 apply to these measurements.

10.4.Configuration of EUT on Measurement

The equipment are installed on Radiated Emission Measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission

characteristics in normal application.

FCC ID: 2AASG-MS3590
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10.5.Test Procedure

The EUT and its simulators are placed on a turntable, which is 0.8 meter high above
ground. The turntable can rotate 360 degrees to determine the position of the maximum
emission level. EUT is set 3.0 meters away from the receiving antenna, which is mounted
on an antenna tower. The antenna can be moved up and down between 1.0 meter and 4
meters to find out the maximum emission level. Broadband antenna (calibrated bilog
antenna) is used as receiving antenna. Both horizontal and vertical polarizations of the
antenna are set on measurement. In order to find the maximum emission levels, all of the
interface cables must be manipulated according to ANSI C63.4- 2009 on radiated
emission measurement.

The bandwidth of test receiver (R&S ESI26) is set at 120 KHz in 30-1000MHz. and set at
1MHz in above 1000MHz.

The frequency range from 30MHz to 25000MHz is checked.

The final measurement in band 9-90 kHz, 110-490 kHz and above 1000MHz is
performed with Average detector. Except those frequency bands mention above, the final
measurement for frequencies below 1000MHz is performed with Quasi Peak detector.
The field strength is calculated by adding the antenna factor, and cable loss, and
subtracting the amplifier gain from the measured reading. The basic equation calculation
is as follows:

Result = Reading + Corrected Factor

Where Corrected Factor = Antenna Factor + Cable Loss — Amplifier Gain

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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10.6.The Field Strength of Radiation Emission Measurement Results

Note: 1.We tested GFSK mode, T1/4-DQPSK Mode & 8DPSK mode and recorded the worst case data
(GFSK mode) for all test mode.
2. The fundamental radiated emissions were reduced by 2.4G Band Reject Filter in the attached plots.

3. The 18-25GHz emissions are not reported, because the levels are too low against the limit.

@El ACCURATE TECHNOLOGY CO., LTD. Site: 1# Chamber
F1,Bldg,A,Changyuan New Material Port Keyuan Rd, Tel:+86-0755-26503290
Science & Industry Park,Nanshan Shenzhen,P.R.China Fax:+86-0755-26503396

Job No.: RICKY #1374 Polarization:  Horizontal

Standard: FCC Class B 3M Radiated Power Source: DC 3.7V

Testitem: Radiation Test Date: 14/05/26/

Temp.( C)YHum.(%) 25 C/55% Time: 9/54/36

EUT: Barcode Scanner Engineer Signature: Carry

Mode: TX 2402MHz Distance: 3m

Model: MS3590
Manufacturer: MinDe

Note:  Report No.:ATE20140803

70.0 dBuV/m

limit1: e
Margin: S
60 | S S - S S A S - SRS SO S S
U 0 A S RN A T O 0 8
w T T - '
| :
30 ;
20
10 I
0.0 : H : } : : : : :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | (MHz) | (dBuv/m)| (dB) | (dBuV/m) |(dBuv/m)| (dB) | "™ | (em) | (deg) | Remar
1 3733112 5843 | -15.82 | 4261 4600 | -339| QP
2 478.8456| 5694 | 1417 | 4277 | 4600 | 323| QP
3 586.8437| 5466 | -11.97 | 4269 | 4600 | 331| QP
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F1,Bldg,A,Changyuan New Material Port Keyuan Rd,
Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1375 Polarization:  Vertical
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 14/05/26/
Temp.( C)YHum.(%) 25 C/55% Time: 9/56/39
EUT: Barcode Scanner Engineer Signature: Carry
Mode: TX 2402MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
70.0  dBuV¥/m
. limit1:
Margin:
60 ' '
50
40
30
20
10 q i
0.0 : : : : L
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No- | MHz) | (@Buvim)| (dB) | (dBuV/m)|(dBuvim)| (dB) | %™ | (cm) | (deg) | Remar
1 426.5210| 52.33 -15.27 37.06 46.00 -8.94 QP
2 478.8456| 54.54 -14.17 40.37 46.00 -5863 QP
3 638.3686| 50.14 -10.88 39.26 46.00 -6.74 QP

FCC ID: 2AASG-MS3590
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B ACCURATE TECHNOLOGY CO., LTD. Site: 1# Chamber
F1,Bldg,A,Changyuan New Material Port Keyuan Rd, Tel:+86-0755-26503290
Science & Industry Park,Nanshan Shenzhen,P.R.China Fax:+86-0755-26503396
Job No.: RICKY #1376 Polarization: Vertical
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 14/05/26/
Temp.( C)YHum.(%) 25 C/55 % Time: 9/58/24
EUT: Barcode Scanner Engineer Signature: Carry
Mode: TX 2441MHz Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note: Report No.:ATE20140803
70.0  dBuV/m
] limit1: e
' i Margin: =2
Ci — jsan ceafin eonnitbualin b otbos oo e - S, U W T .
o 1 S TN T T
3 . 2 1
40 B S R e R S e 34— .0
; | o
]
” !
20 1 1 1 L
10
0.0 : : R | : Pl
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
o (MHz) @Buv/m) | (@B) | (dBuv/im) |(@BuV/m)| (dB) |P*™ | cm) | (deg) | Remark
1 426.5210| 5248 -15.27 37.21 46.00 -8.79 QP
2 478.8456| 54.44 -14.17 40.27 46.00 573 QP
3 638.3686| 50.81 -10.88 39.93 46.00 -6.07 QP
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1377 Polarization: Horizontal
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 14/05/26/
Temp.( C)YHum.(%) 25 C/55% Time: 9/59/30
EUT: Barcode Scanner Engineer Signature: Carry
Mode: TX 2441MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
700  dBuV/m
limit1:
Margin:
60 o SRS SO S SO SO St SO A— SR SO S R S
e SRS NS S
o 9
40 . ],:.I
30
. iy
10
0.0 : . P : : :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | MHz) | (@Buv/im)| (dB) | (dBuVvim) |(dBuV/m)| (dB) | ¥°“ | (cm) | (deg) | Remar
1 373.3112| 57.55 -15.82 41.73 46.00 -4.27 QP
2 586.8437| 5445 -11.97 42.48 46.00 -3.52 QP
3 665.8035| 53.32 -10.35 42.97 46.00 -3.03 QP

FCC ID: 2AASG-MS3590
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1378 Polarization: Horizontal
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 14/05/26/
Temp.( C)Hum.(%) 25 C/55% Time: 10/02/18
EUT: Barcode Scanner Engineer Signature: Carry
Mode: TX 2480MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No..ATE20140803
70.0  dBuV/m
. limit1:
Margin:
P S S S S
o |l SR WU S A O N
40 | . l,| | ]
30
20 |
10
0.0 : L : : : :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No- | (MHz) |(@Buv/im)| (dB) |(dBuv/m) |(dBuv/im)| (dB) | P | (cm) | (deg) | Remark
1 373.3112| 5843 -15.82 42 61 46.00 -3.39 QP
2 478.8456| 57.14 -14.17 42 97 46.00 -3.03 QP
3 638.3686| 53.82 -10.88 42.94 46.00 -3.06 QP
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1379 Polarization: Vertical
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 14/05/26/
Temp.( C)YHum.(%) 25 C/55% Time: 10/03/52
EUT: Barcode Scanner Engineer Signature: Carry
Mode: TX 2480MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
70.0  dBuV/m
limit1:
Margin:
- SUUROR SOURS VUL O DUt SO0 SUUUUROUUUSUUUSURS USUUOTURURE SOORUTOOE SRUUONS SOUROS NUURS IOV DOt I
Y USRS 905 WO UK TN T E——S—— S . |
i By = 2 1,
40 : : |: ____________________________ - - +—9
E E ; | o
5 o :
i |
10 |
0.0 : P : : I
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No, (MHz) (@Buv/im) | (dB) | (dBuV/m) | (dBuV/m)| (dB) | ZE | (cm) | (deg) | Reme
1 426.5210| 52.34 -15.27 37.07 46.00 -8.93 QP
2 478.8456| 54.44 -14.17 40.27 46.00 573 QP
3 638.3686| 50.15 -10.88 39.27 46.00 -6.73 QP
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1390 Polarization: Horizontal
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 2014/05/26
Temp.( C)Hum.(%) 25 C/55% Time: 10:16:05
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803

70.0  dBuV/m

limit1:

60

50

40

30

20

10

0.0 : : Pl

1000.000 2000 3000 5000 6000 7000 80009000 18000.0MHz

No Freq. Reading Factor Result Limit  [Margin Detoctor | HeiONt | Degree

) (MHz) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (em) | (deg.)
1 8514.456| 37.99 8.87 46.86 54.00 -7.14 | peak
2 11204.896| 36.90 10.99 47.89 54.00 -6.11| peak
3 14575.975 -1.87 50.27 48.40 54.00 -5.60 | peak

FCC ID: 2AASG-MS3590
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1391 Polarization: Vertical
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Testitem: Radiation Test Date: 2014/05/26
Temp.( C)Hum.(%) 25 C/55% Time: 10:17:55
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
70.0  dBu¥/m
limit1:
60
50
40
30
20
10
0.0 : : P
1000.000 2000 3000 5000 6000 7000 8000 9000 18000.0MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No- | MHz) | (@Buvim)| (dB) | (dBuV/m)|(dBuvim)| (dB) | Z°™ | (cm) | (deg) | Remark
1 6621.376| 41.57 452 46.09 54.00 -7.91 | peak
2 8514.456| 39.05 8.87 47.92 54.00 -6.08 | peak
3 17087 464 -0.57 51.28 50.71 54.00 -3.29 | peak

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

60

50

40

30

20

10

Job No.: RICKY #1392 Polarization: Horizontal
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Testitem: Radiation Test Date: 2014/05/26
Temp.( C)Hum.(%) 25 C/55% Time: 10:18:59
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2441MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note: Report No.:ATE20140803
70.0  dBuV/m
limit1:

0.0 . . oo
1000.000 2000 3000 5000 6000 7000 80009000 18000.0 MHz
No. Freq. Reading Factor Result Limit  |Margin Detector | eight | Degree
(MHz) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (cm) | (deg.)
1 6267.553| 40.59 3.87 44.46 5400 | -9.54| peak
2 7179.527| 40.94 4.46 45.40 5400 | -8.60| peak
3 10215.017| 37.54 10.36 47.90 5400 | -6.10| peak

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1393 Polarization:  Vertical
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 2014/05/26
Temp.( C)Hum.(%) 25 C/55 % Time: 10:20:28
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2441MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803

700  dBuV/m

limit1:

60

50

40

30

20

10

0.0 : : P

1000.000 2000 3000 5000 6000 7000 8000 9000 18000.0MHz

No Freq. Reading Factor Result Limit |Margin Detector | Height | Degree

) (MHz) (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB) (cm) | (deg.)
1 5864.443| 41.67 3.00 44.67 54.00 -9.33 | peak
2 8514.456| 39.05 8.87 47.92 54.00 -6.08 | peak
3 11269.856| 37.71 11.26 48.97 54.00 -5.03 | peak

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

60

Job No.: RICKY #1394 Polarization:  Horizontal
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Test item: Radiation Test Date: 2014/05/26
Temp.( C)YHum.(%) 25 C/55% Time: 10:21:55
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No..ATE20140803

70.0  dBu¥/m

limit1: —_—

50

40

30

20

10

0.0 ! ! ! :
1000.000 2000 3000 5000 6000 YO0OD 80009000 18000.0MHz
Freq. Reading Factor Result Limit [Margin Height | Degree
No. | MHz) | (dBuv/m)| (dB) | (dBuv/m)|(dBuv/m)| (dB) | P | (cm) | (deg) | Remark
1 8013.020| 38.18 833 | 4651 5400 | -7.49 | peak
2 9753371| 36.16 | 1081 | 4697 | 5400 | -7.03| peak
3 13481719| 066 | 4692 | 4758 | 5400 | -642| peak

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1395 Polarization:  Vertical
Standard: FCC Class B 3M Radiated Power Source: DC 3.7V
Testitem: Radiation Test Date: 2014/05/26
Temp.( C)YHum.(%) 25 C/55% Time: 10:23:17
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
700  dBuV/m
limit1:
60
50
40
30
20
10
0.0 : : L
1000.000 2000 3000 5000 6000 7000 8000 9000 18000.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | MHz) | (@Buv/im)| (dB) | (dBuv/m) |(dBuVim)| (dB) | "% | (cm) | (deg) | Remar
1 6621.376| 41.57 452 46.09 54.00 -7.91 | peak
2 9923.991 37.43 11.02 48.45 54.00 -5.55 | peak
3 13757.267 1.09 47.44 48.53 54.00 -5.47 | peak

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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11.BAND EDGE COMPLIANCE TEST

FCC ID: 2AASG-MS3590

11.1.Block Diagram of Test Setup

= Low Loss Cable Spectrum
Analyzer

(EUT: Barcode Scanner)

11.2.The Requirement For Section 15.247(d)

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limits specified in Section 15.209(a).

11.3.EUT Configuration on Measurement

The equipment are installed on the emission Measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

11.4.0perating Condition of EUT
11.4.1.Setup the EUT and simulator as shown as Section 11.1.
11.4.2.Turn on the power of all equipment.

11.4.3.Let the EUT work in TX (Hopping off, Hopping on) modes measure it. The
transmit frequency are 2402-2480MHz. We select 2402MHz, 2480MHz TX
frequency to transmit.

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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11.5.Test Procedure

11.5.1.The transmitter output was connected to the spectrum analyzer via a low loss
cable.

11.5.2.Set RBW of spectrum analyzer to 100 kHz and VBW to 300 kHz with
convenient frequency span including 100 kHz bandwidth from band edge.

11.5.3.The band edges was measured and recorded.

11.6.Test Result

Frequency Result of Band Edge Limit of Band Edge
(MHz) (dBc) (dBc)
GFSK
2399.880 57.55 > 20dBc
2483.998 47.17 > 20dBc
11/4-DQPSK Mode
2399.802 50.33 > 20dBc
2484.838 4341 > 20dBc
8DPSK
2399.750 49.50 > 20dBc
2483.788 4341 > 20dBc

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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GFSK

% *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -39.84 dBm
Ref 10 dBm *Att 20 dB SWT 10 ms 2.400000000 GHz
10 Marker| 1 [T1 ]
-1117 dBm
Lo 2| 402150000 cE
Marker| 3 [T1 ]
-58172 dBm
10 -390000p00 G
|20
| _30 ‘
40 L
3DB
--50
L »J‘J/
VTN Actan A aobdnd I Mgl pr e i Ap A | WY AL,’.A-‘IAAA“)\AM.M% quMM/
——70
--80
-90
Start 2.31 GHz 9.5 MHz/ Stop 2.405 GHz
Date: 30.MAY.2014 14:37:55
@ “RBW 100 kHz Marker 3 [T1 1]
*VBW 300 kHz -48.74 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.484450000 GHz
10 Marker| 1 [T1 ]
-1/57 dBm
Lo L 2480150000 _GH
Marker| 2 [T1 ]
1 PK 49|07 dBi
iAXH - "
--10 / \ - 405000 DUU  GH
--20 / \
--30
| _40 At /'J LN
W
2 3 3DB
| 50 7 Y
R
L) [T WENH (T A A NS WP VY PPN AM
WMok A Y
L -70
-—80
-90
Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Date: 30.MAY.2014 14:39:22

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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11/4-DQPSK Mode

% *RBW 100 kHz Marker 4 [T1 ]
*VBW 300 kHz -54.22 dBm
Ref 10 dBm “Att 20 dB SWT 10 ms 2.386190000 GHz
10 Marker| 1 [T1 ]
-3/89 dBm
Lo 2402340000 Gl
— Marker| 2 [T1 ] E
-53138 dpm
-10 400000000
Marker| 3 [T1 ]
20 -59[12 dBm
N 2|-390000000 GHz
| -30
40 n
h 3DB
| -50 T

3
AR s Aad A g A AL Aok Hn Ny Al A a0 A ALt WM AL AA’\MJ{ JAXl M
AN oW - v v w

——70

-90
Start 2.31 GHz 9.5 MHz/ Stop 2.405 GHz

Date: 30.MAY.2014 16:04:45

@ *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -4.28 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.479850000 GHz
10 Marker| 2 [T1 ]
-47169 dBm
Lo 2| 483500000 GH

i

~-50

=
o
>
.E

Annm/f VTRLY. WY AALANL § M
g

A A A A
!

L -70

~-80

-90

Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Date: 30.MAY.2014 16:05:35

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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8DPSK

@ “RBW 100 kHz Marker 4 [T1 ]
“VBW 300 kHz -53.28 dBm
Ref 10 dBm “Att 20 dB SWT 10 ms 2.386000000 GHz

10 Marker| 1 [T1 ]I
-3178 dBm
Lo 2| 402150p00 cHz | M
Marker| 2 [T1 ]
-53[03 m
-A400000p00

——10

Marker| 3 [T1 ]

20 -60[24 dBm
'_ 2].390000p00 GHz
|-30
| _40 "

‘A 3DB

| -50 1

2 AJ
PPN | IYURTICTOR 1 1 (ERDTY! AU YOTUAD) NUPEE 7! T ROTWSPIE VU Y Y PRESTRPY. || FPUC-Ioe . |
. of W s A/ Ak v

—-70

~-80

-90

Start 2.31 GHz 9.5 MHz/ Stop 2.405 GHz

Date: 30.MAY.2014 16:21:55

@ *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -4.28 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.479850000 GHz
10 Marker| 2 [T1 ]
-47169 dBm
Lo 2| 483500000 GH

~-50

Annm/f VTRLY. WY AALANL § M A Axk llﬂl A AAM AL
o/ WAt AN TS (VAL S Par i)
—-70

-—80

-90

Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Date: 30.MAY.2014 16:05:35
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Radiated Band Edge Result
Note:
1. Emissions attenuated more than 20 dB below the permissible value are not reported.

2. The field strength is calculated by adding the antenna factor, high pass filter loss(if used) and cable loss, and
subtracting the amplifier gain(if any)from the measured reading. The basic equation calculation is as follows:

Result = Reading + Corrected Factor
3. Display the measurement of peak values.
Non-hopping mode

® ACCURATE TECHNOLOGY CO., LTD. Site: 1# Chamber
F1,Bldg,A,Changyuan New Material Port Keyuan Rd, Tel:+86-0755-26503290
Science & Industry Park,Nanshan Shenzhen,P.R.China Fax:+86-0755-26503396

Job No.: RICKY #1455 Polarization: Horizontal
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/04/
Temp.( C)Hum.(%) 23 C/49% Time: 10/27/37
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz(GFSK) Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803

108.0 dBuV/m

limit1: —_—

98 | ] e =l

88

£

68

58

48

38

28

18

8.0

2310.000 2420.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree

No- | (MHz) | (@Buvim)| (dB) | (dBuV/m) |(dBuv/m)| (aB) | %' | (cm) | (deg) | Remark
1 2373.083| 46.57 -7.64 38.93 74.00 |-35.07| peak
2 2373.083| 40.72 -7.64 33.08 54.00 |-20.92| AVG
3 2390.000| 46.43 -7.53 38.90 74.00 |-35.10| peak
4 2390.000| 4045 -7.53 32.92 54.00 |-21.08] AVG

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1454
Standard: FCC PK
Test item: Radiation Test

Temp.( C)YHum.(%) 23 C/49%

Polarization:

Power Source:
Date: 14/06/04/
Time: 10/26/11

Vertical
DC 37TV

EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz(GFSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
108.0 dBuV/m
limit1: —
T e  =—|
88
F0: Lot s e e i e W o AT R S S S RS S S 8 e i S AR
68
58
48
38
28
18
8.0
2310.000 2420.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | (MHz) | (@Buvim)| (dB) | (dBuV/m)|(dBuvim)| (dB) | %™ | (cm) | (deg) | Remar
1 2384.838| 46.73 -7.56 39.17 74.00 |-34.83| peak
2 2384.838| 40.83 -7.56 33.27 54.00 |-20.73| AVG
3 2390.000| 44.64 -7.53 3711 74.00 |-36.89| peak
4 2390.000| 39.24 -7.53 3171 54.00 |-22.29| AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.:

RICKY #1453
Standard: FCC PK

Polarization:

Power Source:

Vertical
DC 3.7V

Test item: Radiation Test Date: 14/06/04/
Temp.( C)YHum.(%) 23 C/49 % Time: 10/25/20
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz(GFSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
108.0 dBuV/m
limit1: —
98
88
78
68
58
48
38
28 |
18
8.0
2460.000 2500.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | MHz) | (@Buvim)| (dB) | (dBuV/m)|(dBuvim)| (dB) | %™ | (cm) | (deg) | Remar
1 2483.500| 55.91 -7.37 48.54 74.00 |-25.48| peak
2 2483.500| 49.52 -7.37 4215 54.00 |-11.85] AVG
3 2485.617| 50.59 -7.38 43.21 74.00 |-30.79| peak
4 2485.617| 44.30 -7.38 36.92 54.00 |-17.08) AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1452 Polarization: Horizontal
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/04/

Temp.( C)/Hum.(%) 23 C/49 % Time: 10/24/19

ELT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz(GFSK) Distance: 3m

Model:  MS3590

Manufacturer: MinDe

Note:  Report No.:ATE20140803

108.0 dBuV/m

B Lo s arre s e e s SO T T S I L e B U S L S P T S S T U T S B U B S BT T S e i S

limit1: —
limit2:

68

ol A

38 %WWWNNWM ‘W“WWWHMW
28 b L U
18
8.0
2460.000 2500.0 MH=z
Freq. Reading Factor Result Limit |Margin Height | Degree
No. | MHz) |(dBuV/im)| (dB) | (dBuV/m) |(dBuV/im)| (dB) | = | (cm) | (deg. | Remark
1 2483500 5583 | -7.37 | 4846 | 7400 |-2554| peak
2 2483500 5024 | -7.37 | 4287 | 5400 |-11.13] AVG
3 2484573| 5131 738 | 4393 | 7400 |-30.07| peak
4 2484573 4534 | -7.38 | 37.96 | 5400 |-16.04] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1451 Polarization:  Horizontal
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/04/
Temp.( C)YHum.(%) 23 C/49% Time: 10/23/25
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz(pi/4DQPSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
1080 dBuV/m
limit1: —
98 | N e
88
T |Ermrmrcmmsor e tomt st m s s i S i e S R i i = St m e e b i st e e
68
58
48
38
28
18
8.0
2310.000 2420.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | (MHz) | (@Buvim)| (dB) | (dBuV/m) |(dBuv/m)| (dB) | Z'™ | (cm) | (deg) | Remark
1 2373.083| 46.55 -7.64 38.91 74.00 |-35.09| peak
2 2373.083| 40.73 -7.64 33.09 54.00 |-20.91| AVG
3 2390.000| 46.40 -7.53 38.87 74.00 |-35.13| peak
4 2390.000| 40.41 -7.53 32.88 54.00 |-21.12| AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1450 Polarization:  Vertical
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/04/
Temp.( C)YHum.(%) 23 C/49% Time: 10/22/24
EUE: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz(pif4ADQPSK) Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
108.0 dBuV/m
limit1: —
98 Wi M
88
. o S TR S e i R 0
68
58
48
38
28
18
8.0
2310.000 2420.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No. | (MHz) | (dBuv/m)| (dB) | (dBuV/m)|(dBuV/m)| (dB) | P¥%“'" | (cm) | (deg) | Remark
1 2384.838| 46.78 -7.56 39.22 74.00 |-34.78| peak
2 2384.838| 40.65 -7.56 33.09 5400 |[-20.91| AVG
3 2390.000| 44.63 -7.53 37.10 74.00 |-36.90| peak
4 2390.000| 40.12 -7.53 32.59 5400 |(-21.41] AVG

FCC ID:

2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1449 Polarization: Vertical
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/04/
Temp.( C)Hum.(%) 23 C/49% Time: 10/21/21
EWUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz(pi/4DQPSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
108.0 dBuV/m
limit1: —_—
a8 fimit2: =
88
78
68
58
48
38
- A S O S M
18
8.0
2460.000 2500.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | MHz) | (dBuv/m)| (dB) |(dBuvim) |(dBuvim)| (@B) | "™ | (cm) | (deg) | Remark
1 2483.500| 55.65 -7.37 48.28 74.00 |-25.72| peak
2 2483.500| 49.51 -7.37 42.14 5400 |-11.86| AVG
3 2485617 50.81 -7.38 43.43 74.00 |-30.57| peak
4 2485617 44.13 -7.38 36.75 54.00 |-17.25| AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #1448 Polarization: Horizontal
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/04/
Temp.( C)YHum.(%) 23 C/49% Time: 10/20/54
EU: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz(pi/4DQPSK) Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
1080 dBuV/m
limit1: —
98 | -
88
Y S \ ---------------------------------------------------------
68
1] \ ....................................................
48 T TR S U
18 MWM
B | [roctivnrms o terimsnm s i s B S A e S R b e R R o B B R W TR e e R
18
8.0
2460.000 2500.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | MHz) | (@Buv/im)| (dB) | (dBuVim) |(dBuV/m)| (dB) | "™ | (cm) | (deg) | Remerk
1 2483.500| 5565 -7.37 48.28 74.00 |-25.72| peak
2 2483500 50.12 -7.37 4275 54.00 |-11.25| AVG
3 2484573 51.74 -7.38 4436 74.00 |-29.64| peak
4 2484 573| 4530 -7.38 37.92 54.00 |-16.08| AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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F1,Bldg,A,Changyuan New Material Port Keyuan Rd,
Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290

Fax:

+86-0755-26503396

Job No.:

RICKY #1447
Standard: FCC PK

Polarization:
Power Source:

Horizontal
DC 3.7V

Test item: Radiation Test Date: 14/06/04/

Temp.( C)YHum.(%) 23 C/49 % Time: 10/19/25

EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz(8DPSK) Distance: 3m

Model:  MS3590

Manufacturer: MinDe

Note:  Report No.:ATE20140803

108.0 dBuV/m

limit1 —_—
2 T ! |m|l2—
88
2T SN S50 R
68
58
48
38
28
18
8.0
2310.000 2420.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No- | MHz) | (dBuv/m)| (dB) |(dBuvim) |(dBuvim)| (dB) | P | (cm) | (deg) | Remark
1 2373083 4643 | -7.64 | 3879 | 7400 |-3521| peak
2 2373083| 4067 | -7.64 | 3303 | 5400 |-2097| AVG
3 2390.000| 4638 | 753 | 3885 | 7400 |-3515| peak
3 2390.000| 4037 | 753 | 3284 | 5400 |-21.16] AVG
FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.:

RICKY #1446
Standard: FCC PK

Polarization:

Power Source:

Vertical

DC 3.7V

Test item: Radiation Test Date: 14/06/04/
Temp.( C)YHum.(%) 23 C/49% Time: 10/18/19
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2402MHz(8DPSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803
1080 dBuV/m
limit1: —
2 T ! |m|l2—
88
£ T S B B
68
58
48
38
28
18
8.0
2310.000 2420.0 MHz
Freq. Reading Factor Result Limit  [Margin Height | Degree
No- | MHz) | (@Buv/im)| (dB) | (dBuVvim) |(dBuV/m)| (dB) | P%“” | (em) | (deg) | Remerk
1 2384.838| 46.61 -7.56 39.05 74.00 |-34.95| peak
2 2384.838| 40.78 -7.56 33.22 54.00 |-20.78| AVG
3 2390.000| 44.56 -7.53 37.03 74.00 |-36.97| peak
4 2390.000| 38.97 -7.53 31.44 54.00 |-22.56| AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.:

RICKY #1445
Standard: FCC PK

Polarization:

Power Source: DC 3.7V

Vertical

Test item: Radiation Test Date: 14/06/04/

Temp.( C)YHum.(%) 23 C/49% Time: 10/17/24

EWIE: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz(8DPSK) Distance: 3m

Medel:  MS3590

Manufacturer: MinDe

Note:  Report No.:ATE20140803

108.0 dBu¥/m

limit1: —
98 limit2: —
88
78
68
58
48
38
. T O
18
8.0
2460.000 2500.0 MHz
Freq. Reading Factor Result Limit  |[Margin Height | Degree
No- | MHz) | (@Buv/im)| (dB) | (dBuVim) |(dBuV/m)| (dB) | P¥°“” | (cm) | (deg) | Remar
1 2483500 5533 | -7.37 | 47.96 | 74.00 |-26.04| peak
2 2483500 4948 | 737 | 4211 5400 |-11.89] AVG
3 2485617| 5075 | -7.38 | 4337 | 74.00 |-30.63| peak
4 2485617| 44.11 738 | 3673 | 5400 |-17.27] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg,A,Changyuan New Material Port Keyuan Rd,

Page 82 of 93

Site: 1# Chamber

Tel:+86-0755-26503290

Science & Industry Park,Nanshan Shenzhen,P.R.China Fax:+86-0755-26503396
Job No.: RICKY #1444 Polarization: Horizontal
Standard: FCC PK Power Source: DC 3.7V
Testitem: Radiation Test Date: 14/06/04/
Temp.( C)YHum.(%) 23 C/49 % Time: 10/16/41
EUT: Barcode Scanner Engineer Signature: Ricky
Mode: TX 2480MHz(8DPSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No.:ATE20140803

108.0 dBu¥/m

limit1:

T o ke O

68

A8 |

28 | |

18

8.0

2460.000 2500.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree

No. | MHz) |(dBuvim)| (dB) | (dBuV/m) |(dBuVim)| (aB) |P%®™ | (cm) | (deg) | Remark
1 2483500| 5575 | -7.37 | 4838 | 7400 |-25.62 peak
2 2483500| 5003 | -7.37 | 4266 | 5400 |-11.34] AVG
3 2484573| 5106 | -7.38 | 4368 | 7400 |-30.32 peak
3 2484573| 4527 | 738 | 3789 | 5400 |-16.11] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.
Standard: FCC PK

: RICKY #2027

Polarization:

Power Source:

Horizontal
DC 3.7V

Test item: Radiation Test Date: 14/06/19/
Temp.( C)Hum.(%) 25 C/55% Time: 19/33/37
EUT: Barcode Scanner Engineer Signature:
Mode: HOPPING(GFSK) Distance: 3m
Model:  MS3590

Manufacturer: MinDe

Note:  Report No:ATE20140803

70

50

40

100.0 dBuV¥/m

limit1:

limit2:

30.0
2300.000 2600.0 MHz
No. (ﬁﬁg) (dRSf/I;E) F(?ig)o r (dgii}j:,,) (dls_:.;nsflftm) I\;‘:zrg}ln Detector | T | G0g), | Remark
1 2376.800| 4559 | -7.66 | 37.93 | 7400 |-36.07| peak
2 2376.800| 4021 766 | 3255 | 5400 |-2145 AVG
3 2390.000| 4448 | 757 | 36.91 74.00 |-37.09| peak
2 2390.000| 39.11 757 | 3154 | 5400 |-2246| AVG
5 2483500| 4620 | 738 | 3882 | 7400 |-3518| peak
6 2483500| 4102 | 738 | 3364 | 5400 |-20.36] AVG
7 2491700| 47.05 | 739 | 3066 | 7400 |-34.34| peak
8 2491700| 4193 | 739 | 3454 | 5400 |-1946] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg,A,Changyuan New Material Port Keyuan Rd,
Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #2028 Polarization: Vertical
Standard: FCC PK Power Source: DC 3.7V
Testitem: Radiation Test Date: 14/06/19/
Temp.( C)YHum.(%) 25 C/55% Time: 19/40/50
EUT: Barcode Scanner Engineer Signature:
Mode: HOPPING(GFSK) Distance: 3m
Model:  MS3590
Manufacturer: MinDe
Note:  Report No:ATE20140803

100.0 dBuV/m

limit1: —
limit2:

90

80

v/ I USSR (NPT . LSS S S T C S S

1 N U PR |1

B e e e e i R e e T s s e s A L A T

7
40 1
" p 3
{ 3
30.0 |
2300.000 2600.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree

No. | MHz) |(dBuv/im)| (dB) | (dBuvim) |(dBuv/im)| (dB) | P | (cm) | (deg) | REmark
1 2364.200| 46.29 -7.74 38.55 74.00 |-3545| peak
2 2364.200| 41.03 -7.74 33.29 5400 |-20.71] AVG
3 2390.000| 44.26 -7.57 36.69 74.00 |-37.31| peak
4 2390.000| 38.67 -7.57 31.10 54.00 |-22.90| AVG
5 2483.500| 46.34 -7.38 38.96 74.00 |-35.04| peak
6 2483.500( 41.21 -7.38 33.83 5400 |-20.17| AVG
7 2504.600| 48.72 -7.37 41.35 74.00 |-32.65| peak
8 2504.600| 43.38 -7.37 36.01 5400 |-17.99] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #2029 Polarization: Horizontal
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/19/

Temp.( CYHum.(%) 25 C/55% Time: 19/42/32

EUT: Barcode Scanner Engineer Signature:
Mode: HOPPING(P1/4DQPSK) Distance: 3m

Model:  MS3590

Manufacturer: MinDe

Note:  Report No:ATE20140803

100.0 dBu¥/m

limit1: —
limit2: —
90
80
T B om o i o o e e e e e s S e T e D B e o e L e el e e S E e e e e S I S R SR T s e
60
50
7
40 . 5%
P I el £l ) it
4
3['_'] L]
2300.000 2600.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No. | MHz) | (@Buv/m)| (dB) | (dBuVim) |(dBuV/m)| (dB) | P¥%“” | (cm) | (deg) | Remark
1 2376.800| 4610 | -7.66 | 3844 | 7400 |-3556 peak
2 2376.800| 4019 | -7.66 | 3253 | 5400 |-2147| AVG
3 2390.000| 4485 | -757 | 3728 | 7400 |-36.72| peak
] 2390.000| 3917 | -757 | 3160 | 5400 |-2240] AVG
5 2483500| 4637 | -7.38 | 3809 | 7400 |-35.01 peak
6 2483500| 4097 | 738 | 3350 | 5400 |-2041] AVG
7 2491700| 4723 | 739 | 39.84 | 7400 |-34.16 peak
8 2491700| 4186 | -7.39 | 3447 | 5400 |-19.53] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Job No.: RICKY #2030 Polarization: Vertical
Standard: FCC PK Power Source: DC 3.7V
Test item: Radiation Test Date: 14/06/19/
Temp.( C)YHum.(%) 25 C/55% Time: 19/43/28
EUT: Barcode Scanner Engineer Signature:
Mode: HOPPING(PI/4DQPSK) Distance: 3m
Model: MS3590
Manufacturer: MinDe
Note:  Report No:ATE20140803
100.0 dBuV/m
limit1: e
limit2:
R L ]
1
1 T O
60
50
%
40 % 3 b b o, thebbduneitedion et
Aeddctnlape s v A oo
¢
30.0 3 |
2300.000 2600.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No. (MHz) @Buv/m) | (@B) | (dBuV/im) |(dBuv/im)| (dB) | "% | (em) | (deg) | Remer
1 2364.200| 46.37 -7.74 38.63 74.00 |-35.37| peak
2 2364.200| 41.10 -7.74 33.36 5400 |-20.64| AVG
3 2390.000| 44.31 -7.57 36.74 74.00 |-37.26| peak
4 2390.000| 38.72 -7.57 31.15 5400 |-22.85| AVG
5 2483.500| 46.67 -7.38 39.29 74.00 |-34.71| peak
6 2483.500| 41.30 -7.38 33.92 5400 |-20.08] AVG
7 2504.600| 48.62 -7.37 41.25 74.00 |-32.75| peak
8 2504.600| 43.35 -7.37 35.98 5400 |-18.02] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg,A,Changyuan New Material Port Keyuan Rd,

Science & Industry Park,Nanshan Shenzhen,P.R.China
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Site: 1# Chamber

Tel:+86-0755-26503290
Fax:+86-0755-26503396

Standard: FCC PK

Model: MS3590
Manufacturer: MinDe

Job No.: RICKY #2031

Test item: Radiation Test
Temp.( C)Hum.(%) 25 C/55%
EUT: Barcode Scanner
Mode: HOPPING(8DPSK)

Polarization:

Power Source;

Date: 14/06/19/
Time: 19/44/25
Engineer Signature;

Distance:

3m

Horizontal
DC 3.7V

Note:  Report No:ATE20140803

100.0 dBuV/m

limit1: —
limit2:
90
80
T Bt st e e i i e i e i e B B e S B B i G e i B e e D S A B B b e S S R
BD e
Bl B i L o e e s i e a g e an  ar e re e SL R T S s S
40 &
sl
WW“MMWMM i
y 3 (W
2300.000 2600.0 MHz
Freq. Reading Factor Result Limit |Margin Height | Degree
No. | MHz) | (dBuV/im)| (dB) | (dBuV/m) |(dBuV/m)| (dB) | =% | (cm) | (deg) | Remark
1 2376.800| 45.62 -7.66 37.96 74.00 |-36.04| peak
2 2376.800| 40.30 -7.66 32.64 54.00 |-21.36] AVG
3 2390.000| 44.51 -7.57 36.94 7400 |-37.06] peak
4 2390.000| 39.14 -7.57 31.57 5400 |-22.43] AVG
5 2483.500| 46.19 -7.38 38.81 7400 |-35.19| peak
g 2483.500| 41.00 -7.38 33.62 54.00 |-20.38] AVG
Z 2491.700| 47.12 -7.39 39.73 7400 |-34.27| peak
8 2491.700| 42.01 -7.39 34.62 54.00 |-19.38] AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg,A,Changyuan New Material Port Keyuan Rd,
Science & Industry Park,Nanshan Shenzhen,P.R.China

Page 88 of 93

Site: 1# Chamber

Tel:+86-0755-26503290

Fax:

+86-0755-26503396

EUT:
Mode:
Model

Job No.: RICKY #2032
Standard: FCC PK

Test item: Radiation Test
Temp.( C)YHum.(%) 25 C/55%

Barcode Scanner
HOPPING(8DPSK)
2 MS3590

Manufacturer: MinDe

Polarization:

Power Source:
Date: 14/06/19/
Time: 19/45/52
Engineer Signature:
Distance: 3m

Vertical

DC 3.7V

Note:

Report No:ATE20140803

100.0 dBu¥/m

limit1 e
fimit2
90 | WWW _______________________________________________
1 T e s Ry R P e ey P P Lo P S R NP e R R o e U gy P L e ot
TR s o i o o e o s o e o v it S o i e e o e
Bl Faeramasai s e sk a s et e e e e
50
7
a0 ;c 4 )
M""WWWW & WHWMWWMM
0
30.0 ' g
2300.000 2600.0 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree
No. | (MHz) | (dBuv/m)| (dB) |(dBuvim) |(dBuv/im)| (dB) | °*™ | (cm) | (deg) | Remark
1 2364200 46.68 -7.74 38.94 74.00 |-35.06| peak
2 2364.200| 41.11 -7.74 33.37 5400 |-20.63| AVG
3 2390.000| 4433 -7.57 36.76 74.00 |-37.24| peak
4 2390.000 38.72 -7.57 31.15 5400 |-22.85| AVG
5 2483.500| 46.38 -7.38 39.00 74.00 |-35.00| peak
6 2483.500| 41.23 -7.38 33.85 5400 |-20.15| AVG
7 2504.600| 48.61 -7.37 41.24 74.00 |-32.76| peak
8 2504.600| 43.35 -7.37 35.98 5400 |-18.02| AVG

FCC ID: 2AASG-MS3590

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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12.AC POWER LINE CONDUCTED EMISSION FOR FCC PART

15 SECTION 15.207(A)

12.1.Block Diagram of Test Setup
12.1.1.Block diagram of connection between the EUT and simulators

12.1.2.Shielding Room Test Setup Diagram

= Vertical Rafe C
E G.?u:-::;.:i P'.?u;emn :
% Iy Test R eceiver
)
:: ———
N — HHHH <
] TEwio
=
~]
e
3 {
J[ed
Lo
o
LIS N T~—

REeference Ground Plane

(EUT: Barcode Scanner)

12.2.The Emission Limit

12.2.1.Conducted Emission Measurement Limits According to Section 15.207(a)

Frequency Limit dB(uV)

(MHz) Quasi-peak Level Average Level
0.15 - 0.50 66.0 -56.0 * 56.0 -46.0 *
0.50 - 5.00 56.0 46.0
5.00 - 30.00 60.0 50.0

* Decreases with the logarithm of the frequency.

FCC ID: 2AASG-MS3590 ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803
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12.3.Configuration of EUT on Measurement

The equipment are installed on the Conducted Emission Measurement to meet the
commission requirements and operating regulations in a manner which tends to maximize
its emission characteristics in normal application.

12.4.0perating Condition of EUT
12.4.1.Setup the EUT and simulator as shown as Section 11.1.
12.4.2.Turn on the power of all equipment.

12.4.3.Let the EUT work in TX (Operation) mode measure it.

12.5.Test Procedure

The EUT is put on the plane 0.8m high above the ground by insulating support and is
connected to the power mains through a line impedance stabilization network (L.I.S.N.).
This provides a 50ohm coupling impedance for the EUT system. Please refer the block
diagram of the test setup and photographs. Both sides of AC lines are checked to find out
the maximum conducted emission. In order to find the maximum emission levels, the
relative positions of equipment and all of the interface cables shall be changed according
to ANSI C63.4- 2009 on Conducted Emission Measurement.

The bandwidth of test receiver (R & S ESCS30) is set at 9 kHz.

The frequency range from 150 kHz to 30MHz is checked.

12.6.Power Line Conducted Emission Measurement Results

ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



ACCURATE TECHNOLOGY CO. ,LTD

CONDUCTED EMISSION STANDARD FCC PART 15 B

EUT:
Manufacturer:

Operating Condition:

Test Site:
Operator:

Test Specification: L

Comment:

SCAN TABLE:

Barcode Scanner M/N:M535590
MinDe

Operation

1#Shielding Room

Ricky

120V/e0Hz

Report No.:ATE20140803

"V 150K-30MHz fin"

Short Description: _SUB_STD VTERMZ 1.70
Start Stop Step Detector Meas. IF Transducer
Frequency Frequency Width Time Bandw.
150.0 kHz 30.0 MHz 4.5 kHz QuasiPeak 1.0 s 9 kHz NSLK8126 2008
Average
Level [dBpV]
80____1' _____ r---—-r-—-"T- " rTT-TTraOT T T T T T T I TTTo TS T I T T T AT AT T T T T T T T T T T - === A
| | | | | | | [ | | | | | | | [ | |
np---+----- Fo——f——t——F -ttt ————— t----- B R e e e e o == === -
| | | | | | [ | | | | | | | [ | |
6B0F---+-——= T e e R B -L———-l——l' ! e ! d
! | e + + + [ N B | |
50\—‘\ e 4o oo : :
e e e S e e B e e AR .
X .WJI-«-_,,J”_“ | [ | |
OfF---7- "“‘1‘\‘“1* ““*‘%r!‘r‘“"‘r"ll’vm rrv"uﬂ'{'—m‘m T P TTAT AT T T T T T T T T T 1Tt T bl
e A
20gﬁﬂ“@ﬂ#umvwmhgnalszﬁm#“%ﬂg%ﬁﬁtqgf ;};{gm@};;ég; hﬂrrﬁﬁﬂﬂﬁﬁﬁhhmmwum@Mqh;—L;i
| | | | | | | | ™ | | [ I Y
Mmp---+----- e — 4 — - — 4 — - 4+ — - +———4—:,}:ﬁm’:ﬂ‘w% pasi —:‘7774
| | | | | | | | I | | | | | | | [ | gamar |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
150k 300k 400k 600k 800k 1M 2M M 4M  5M 6M 8M 10M 20  30M
Frequency [Hz]
x ¥ x MES
+ + + MES
MES
MES
— T, T M ) Voltage QP
e LIM FCC 158 V AV Voltage AV
MEASUREMENT RESULT: "RY0618-3 fin"
6/18/2014 4:45PM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB dBpv dB
0.156109 35.50 10.5 66 30.2 QP Ll GND
0.604167 36.30 10.7 56 1.7 QP Ll GND
1.090804 28.90 10.9 56 27.1 QP L1 GND
MEASUREMENT RESULT: "RY0618-3 fin2"
6/16/2014 4:45FM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.169084 21.40 10.5 55 33.6 AV Ll GND
0.606564 28.90 10.7 46 17.1 AV Ll GND
1.090804 21.00 10.9 46 25.0 AV L1 GND

FCC ID: 2AASG-MS3590
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ACCURATE TECHNOLOGY CO. LTD REPORT NO. ATE20140803



ACCURATE TECHNOLOGY CO. ,LTD

CONDUCTED EMISSION STANDARD FCC PART 15 B

EUT:

Manufacturer:
Operating Condition:
Test Site:

Operator:

Test Specification:

Barcode Scanner M/N:MS3590
MinDe

Operation

1#Shielding Room

Ricky

N 120V/e0Hz

Comment:
Report No.:ATE20140803

150K-30MHz fin"
_SUB_STD_VTERM2 1.70

SCAN TABLE: "V
Short Description:

Start Stop Step Detector Meas. IF Transducer

Frequency Frequency Width Time Bandw.

150.0 kHz 30.0 MHz 4.5 kHz QuasiPeak 1.0 s 9 kHz NSLK81Z6 2008

Average

Level [dBpV]
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MEASUREMENT RESULT: "RY0618-4 fin"

6/18/2014 4:49PM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.150000 34.50 10.5 66 31.5 QP N GND
0.604167 36.50 10.7 56 19.5 QP N GND
1.082129 28.90 10.9 56 27.1 QP N GND
MEASUREMENT RESULT: "RY0618-4 fin2"
6/18/2014 4:49PM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.185344 20.30 10.5 54 33.9 AV N GND
0.609010 28.90 10.7 46 17.1 AV N GND
1.095167 21.20 10.9 46 24.8 AV N GND
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13.ANTENNA REQUIREMENT

13.1.The Requirement

According to Section 15.203, an intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used with the device.

13.2.Antenna Construction

The antenna is wire antenna, no consideration of replacement. Therefore, the equipment
complies with the antenna requirement of Section 15.203.

Antenna
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