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+« Caution

» Global navigation satellite system (GNSS) includes GPS+GLONASS and BeiDou GPS+
Beidou-2(COMPASS).
# GPS was established by the US Ministry of National Defense.
© GLONASS was established by Russian Aerospace Defense Forces and is used in
Russia.
© Beidou-2 system, also known as “Compass”, has been commercially operational
since the end of 2012. It is currently a constellation of 16 satellites ultimately 35
providing worldwide positioning, navigation and timing services to the Asia-Pacific
region.

Each country is responsible for the preciseness and maintenance of the system. Any
changes they have implemented to the system in the future may enhance or
deteriorate the effectiveness and performance of the received GNSS data.

»  GNSS signal may be cut off or become seriously weakened if you operate EV-kit inside
any infrastructures such as buildings, tunnels, or nearby any huge objects and/or
obstruction. That signal being cut off does not does not mean the EV-kit is
malfunctioned; it will operate properly again once it receives clear GNSS signals (works
best under open sky).
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» User Manual / Software Application Program
»  CP210X USB Bridge VCP driver
»  GPS Viewer tool with user manual
»  EV-Kit user manual
Note: These items will be delivered by E-mail. Please contact your dealer for the items

for more information.

» USB Cable
»  EV-Kit with Main Board ~ GNSS Module Board
»  External Antenna (module : Gmm-g3, Gmm-3301)
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+ 1.Introduction

The main purpose of this EV-Kit is to simplify the evaluation process for GNSS modules and
to help testers operate our products with convenience and ease.

This device can communicate with computer devices via USB cable, and it must be used in
conjunction with the software “GPS Viewer”, for users to record all GNSS module data such
as satellites’ status, time-to-first-fix (TTFF), date and time.

If evaluation of RTCM function is desired, the tester can refer to GPS Viewer and see how to
connect GNSS simulator with the e EV-kit via RS232 (DB-9 Connector).

The EV-Kit has 4 series based on the various modules. Please refer to the list below:

With External Antenna (series 1): Gmm-g3 ., Gmm-3301

Gmm-3301

—

=
be
i

— X EE AN
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Built-in chip antenna (series 3): Gms-g6a

-

Built-in chip antenna (series 4): Gms-g6 ., Gms-b6(Common board)

Gms-gb Patch
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+ 2.Board Description

2.1 Hardware overview:

Please refer to the figures below:

Compatible Models: (Series 1) Gmm-g3

|RSZ32 communication port (J2)
|(data transmission for RTCM)

1PPS LED Indicator (D3) SMA Connector

3D-Fix LED Indicator (D2) |  L{for External Antenna)

Daughter Board

Y082113
DEOA

(8inpoyy on—wixe
CR AR R E R R RRRRRRRRRRRRRRRRRRRRDN]

Power LED Indicator (D1)

USB communication port (USB1) (Power input &data transmission)

Power switches (SW1) Control the GNSS Module ON (Enable) /OFF (Disable)

Main Board
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Compatible Models: (Series 1) Gmm-3301

|R5232 communication port (J2)
|(data transmission for RTCM)

1PPS LED Indicator (D3) |I2C interface pin header
3D-Fix LED Indicator (D2). SPI interface pin header | —
[Not support this function |INT indicator pin header

.....

10N AN3-10EE-wWwg ZO#01
|\/~
L

SMA Connector
(for External Antenna)

Power LED Indicator (D1)

USB communication port (USB1) (Power input &data transmission)

Power switches (SW1) Control the GNSS Module ON (Enable) /OFF (Disable)

Main Board
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Compatible Model: (Series 2) Gms-g9

|RSZ32 communication port (J2)
|(data transmission for RTCM)

1PPS LED Indicator (D3)

3D-Fix LED Indicator (D2)

Daughter Board

2-AY6
OAZT ADYW

L CrARE]

Power LED Indicator (D1)

USB communication port (USB1) (Power input &data transmission)

Power switches (SW1) Control the GNSS Module ON (Enable) /OFF (Disable)

Main Board
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Compatible Model: (series 3) Gms-g6a

|RSZ32 communication port (J2)
|(data transmission for RTCM)

1PPS LED Indicator (D3)

3D-Fix LED Indicator (D2)

Daughter Board

00@A-WA—AI-¥ZLE
50/2Z10z 90y9

y@82113
(pioog J8yybnog ogb—sw9)

Power LED Indicator (D1)

USB communication port (USB1) (Power input &data transmission)

Power switches (SW1) Control the GNSS Module ON (Enable) /OFF (Disable)
Main Board
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Compatible Model: (series 4)>Gms-g6 ., Gms-b6(Common board)

RS232 communication port (J2)
(data transmission for RTCM)

s 1PPS LED Indicator (D3)

3D-Fix LED Indicator (D2)

| Daughter Board

a
A

N0

-
+
1l
)
8

IPAT

Power LED Indicator (D1)

USB communication port (USB1) (Power input &data transmission)

Power switches (SW1) Control the GNSS Module ON (Enable) /OFF (Disable)

Main Board
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=+ 3. Operating Instruction

3.1 Function Testing
» Preparation for the power and data communication
Compatible Model: All series

Step 1. Connect USB cable to the EV-kit and to the PC :
» The USB cable supplies power for the EV-Kit, and transmits data between EV-
kit & PC
* Make sure the Power LED Indicator (D1) is lighted on.

Step 2. Toggle the switch (SW1) from right to left for power on GNSS module:
» Toggle the switch to the left for the power supplying on GNSS Module. Please
refer to the figure below.

(1.) Once the Power LED Indicator(D1) is on and switch(SW1) is on, the initial
state will be the following:
3D Fix LED Indicator (D2) blinks (blue light).
1PPS LED Indicator (D3) is off (green light).

(2.) Once the module is in the status of FIX:
3D Fix LED Indicator (D2) is off.
1PPS LED Indicator (D3) blinks.

» The status of 3D fix and 1PPS can be re-defined. Please contact GlobalTop for
this customization service.

| 1PPS LED Indicator |
(D3)

3D-Fix LED Indicator

Step 2
Power switch (SW1)
to ON (Enable)

Step 1
Connect USB cable
(USB Data Transmission)

Power LED Indicator
(D1)
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3.2 Application for the various RF reception

a. Attaching external antenna with GNSS modules on EV-kits:

Compatible Models: (series1l) Gmm-g3, Gmm-3301

Connected

b. Patch Antenna Module c. Chip Antenna module
Compatible Model: (Series 2) Gms-g9 Compatible Model: (Series 3) Gms-g6a

d. Patch Antenna Module.

Compatible Models: (Series 4) Gms-g6, Gms-b6(Common board)
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+ 4. Software Usage

4.1 System requirement

PC : IBM, Pentium or above or compatible PC -
Operation system : Windows 7/XP/2003/Vista
USB driver: CP210xVCPInstaller.zip

GPS viewer: GPS viewer.exe

4.2 USB Driver and GPS viewer

" Please check whether you have the correct USB driver before you proceed to the next
step. Without correct driver installed, your EV-Kit will not be functional.

» If you have purchased the EV-Kit for use with GPS Module, please make sure
you have the installation file [CP210xVCPInstaller.zip] in the package first.
Once it is confirmed, proceed to the next section: [4.3 Install the USB
Driver].

» EV-kit USB Driver Download

From Silicon Labs Web-side (CP210x USB to UART Bridge VCP Drivers)

http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx

or From Gtop connect to Silicon Labs Web-side

http://www.gtop-tech.com/en/product/GNSS-EVB-Standalone-Module/GPS Evaluation Kit 23.html

> GPS viewer.exe Download

For standalone module evaluation kit:

http://www.gtop-tech.com/en/product/GNSS-EVB-Standalone-Module/GPS Evaluation Kit 23.html

For antenna module evaluation kit:

http://www.gtop-tech.com/en/product/GNSS-EVB-Patch-Module/GPS Evaluation Kit 22.html

Files Download

» EV-Kit_User-Manual-200-(MT 3233 series and MT3329 series)

» Guide to Changing Baud Rate & Update Rate
»|GIDbaITOp_GPS_Viewer_v1.El |
» Minl GPS Tool Wer 1.7.1 (for Windows)
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4.3 Installing USB Driver and Microsoft Framework

> Unzip the file [CP210xVCPInstaller.zip] and double click [CP210xVCPInstaller.exe], to

begin the process of driver installation.
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T slabwekinf
= Setup Information
SKE

»  Click [Install]

‘E‘rﬂ Silicon Laboratories CP210x USE to UART Bridge Drive x|
Silicon Laboratories
Silicon Laborataories CP210x USE ko UART Bridge
Installation Location: Driver Wersion 4,40

I i \Program Files)Silabs MUY CP2 100,

Zhange Install Locakion. . Zancel

»  After the installation is complete, you may need to restart your computer. Please
follow the instructions on screen to restart your computer.

After the computer is ready, right click <My Computer>, and select <Manage>

Explore
Search...

Map Mebwork Drive. ..

Disconnect Metwork Drive, .

Create Shortcut
Delete
Renarme

CoreBuil

Properties

@ C:\Documents and Settings'rduser.GTOP-TECH Desktop! Windows_2K_XP_S2K3_Yista =& |5|
File Edit ‘Wiew Favorites Tools  Help | :f
« - &y - @ >
\_) Back (=3 | lm 7 Search s Folders = x n
Address IE] CiiDocuments and Settingsirduser GTOP-TECH DeskboptWwindows_2K_x¥P_52K3_Vista j G
= T = CP210:VCPInstaller exe = Releasemotes,bxt
{ b { Fel) Drriver Installation Ukility = Textfie
Silicon Laboratories, Inc, = 3KE
o sebup.ini slabbus, cat o slabbus.inf slabser.cat
= Configuration Settings Security Catalog = Setup Information Security Catalog
1EE 12 KB 6 kB 12 KB
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> Left click <Device Manager>, and select <Ports (COM &LPT)>. Check to see if a
device named <Silicon Labs CP210x USB to UART Bridge (COM#)> is present. If so,
EV-Kit is now setup and ready for use. Please refer to the figure show in below.

LI computer Management ;|g|5|
Q File  Action  Wiew  indow  Help |;|i|5|
& | OE TS 2 A
Q Zomputer Management {Local) El--- ROHW-MBENG =
=l System Taols -1 Batteries
@ Ewent Viewer J Camputer
- Shared Folders fl-g@ Disk drives
% Local Users and Groups - § Display adapters
¥ Performance Logs and Alerts ,q},. DYVDYCD-ROM drives
- B Dievice Manager {@ IDE ATASATAPI controllers
[—]@ Starage -4 IEEE 1394 Bus host controllers
[+-f=5 Removable Storage I.El] Infrared devices
----- Disk Defragmenter e Kevboards
Disk Management -7y Mice and other pointing devices
EEI--& Services and Applications &,. Maderms
- § Manitors
E Metwork, adapters
- [ PCMCIA adapters
(SRR orts (COM & LPT)
----- Communications Port (COM1)
- ;,f Printer Pork (1 BT1)
- ' Silicon Labs CP210x USE to UART Bridge (COM3) > |
+-#¥% Processors
@,/ Sound, video and game contrallers
Al I_’I -4 System devices ;I

#”represents the virtual COM Port number generated for the USB connection to EV-Kit.
This generated COM Port value must match the COM Port value in the program setting for
the application to establish proper communication with EV-Kit.

After complete installation, please proceed to [4.4 GPS Viewer Software usage] .

Note: for using GPS Viewer, Microsoft Framework version 3.5 or later is needed.
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4.4 Using GPS Viewer

» Open GPS viewer software (for using GPS Viewer, Microsoft Framework
version 3.5 or later is required).

» Double click < GPS Viewer.exe> to start the application.

» Select corresponding & appropriate values for <COM Port>, < Baud Rate >
and < Chip >, then click <Open>.

Please refer to figure shown below:

,1,"?

EE)|

Skyplot | NMEA | CEP About

[o]

Date
Time

CNR
Lat:
Lon:
Alt: m
Fix Type:

Spd:
Track:

PDOP:
HDOP:
YDOP:

- W

O Cold Start O Warm Start O Hot Start

Count(s)

O Factory Reset

O1 O10 O20 Oso O 100 ) Define |

‘ Start ] ‘ Stop ‘ ‘ Clear J ‘ Excel ’
__________________ —
Step 1 (Com Port Setting |
IComport ©|COMT  » Baudrate : | 9600 v| Chip: (mMTK v/ J
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» After <Open> is clicked, the following screen will show up:

Firmware Version PGPS Viewer 1.8 - FW: AXN_3.10_3333_12102201 8004

GOS G02 G17 G13 G09 R83 RE8 R&4
G04 G12 G525 GO7 RES RE2 R70

( Date:  2014/01/10
Time: 01:57:05

Lat: N 23.119092°
Lon: E120.273970°

GPS Status | << myﬁ':,ﬂ 2; 300m

Spd: 0.02 (kmihry
Track: 134.67°

PDOP: 1.2
N— HDOP: 0.9

YDOP: 0.8

O Cold StartO Warm Start 2 Hot Start O Factory Reset
Count(s)

O1 010 020 O50 O100 O Defing ]

Stop l Clear H Excel l

Com Port Setting
Comport : Baudrate : Chip

[nvea ke | about

NMEA Output Settings Baudrate

RMC [t v| Ve [t v|  [es00 v Set

osa [1 v| osv [5 v|coat v

— — Fix Update Rate
A [0 v[MCHN 0 | 1HZ

,,,,, ._J :1 v‘ Set Query

[ Default ][ Query ][ Confirm ]

DGPS

[ () SBAS(WAASIEGNOSIMSAS) ]O RTCM O Disable Query Set
. SBAS on by firmware default|

1 (0) WGS1984 "International” v ‘ Query Set

Log NMEA |

\ 4

Clear l

N\
$GPVTG,0.00,T,,M,0.00,N,0.00,K,N*32 &
$PMTKLOG,0,1,a,31,15,0,0,1,0,0*11
SPMTK001,183,3*3A
SPMTK869,2,1*36
$SGPGGA,000030.304,,,,,0,0,,M,,M,,*4C
SGPGSAAL,,s0mmmr00mn* 1E
SGPRMC,000030.304,V,,,,,0.00,0.00,060180,,,N*46
SGPVTG,0.00,T,,M,0.00,N,0.00,K,N*32
SPMTKLOG,0,1,a,31,15,0,0,1,0,0%¥11
SPMTK001,183,3*3A
SPMTK869,2,1*36
$GPGGA,000031.304,,,,,0,0,,,M,,M,,*4D
SGPGSAAL, 0000000 * 1E
SGPRMC,000031.304,V,,,,,0.00,0.00,060180,,,N*47

A 4

View NMEA code
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+ 5. RTCM Usage

5.1 RTCM hardware setting

Compatible Models: Gmm-g3, Gms-g9, Gms-g6, Gms-b6

Note: Gmm-3301 also supports this function but that needs to be setup in firmware.

» Getting RTCM data via RS232port :

» Connect the RS232 cable to GNSS simulator and EV-Kit. The RS232 cable is
connected to EV-Kit RS232 port (J2) and to GNSS simulator or other RTCM
server as the figures shown below.

RS232 communication port (J2)

‘llll.llll‘llllll

Power switch (SW1)
to ON (Enable)

GNSS Simulator Hardware set up as below:

RS232 communication port
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5.2 RTCM software setting

GNSS Simulator software set up:

-y SimREPLAYplus - 24 Hours Static v3.scn_replay ;Iilﬁl

File View Options Tools Window Help
F—— nled | xS

| «l>In]
.

;I o] # User action recording opti
[=)--# Options

L[] WMER logging Fle: default ~

NMSAFDUtP“fFFI"E’b i Reference level GPS L1130 dBm

_ cunzerea':t"tu'iz e, ey Channel 1 2 3 4 5 & 7 & 9 1w 11 12
o oAthSDhErE SVID 6 & 28 18 3 32 14 22 19 11
' B Bemoshere fe: defat vi1 Power[dB] 3.00 3.00 3.00 3.00 300 3.00 300 3.00 3.00 3.00

, Sidervae [ [3 [3 [3 [3 3 |3 |3 [3 |3 |3 |3

[=I-080 GPS constellation
b GPS signal sources file: 15501

EIR5232 Port Settings |

Port ICOMl Settings... Used by |RTCM autput - >
autput =

Part ICOMZ Settings... Used by [Mot Used - -
oK | Help I Cancel I

T/ [1.55] IEEEEES
TOW (5] 431846

,.,
Switching File:
evel pattern file: del

K]

[

2
Wiew. .. I Select,. | Enable |
Delete I | Rename. |
Latel.., I Brint.. | Expand |

Absolute Lol = i« [ ol =
P | Relative o 8 8 (& r r
[ R W

i i)
o)
)

@I Signal off r

? &1l channels W Align sliders W

N2 I Sy SCER ST

52 7B i 76 OO0 00 Tifo: Simulation Rerabion rate s 100 me I,LI
E = : = = 00:00:00 [nfa: Funning scenario 24 Hours Static +3.sc
Latitude: 50" 25,4016 Longitude: | -3* 35,8338 00:00:00 Info: SimAEPLAYplus 42,00

A Height 0.00m 4 | W[
Ready | 0t-2u-z010 23:57:06 [HEN LOCKED |LOG [Hiw | Compatible b Running

i‘start| [E @ |# SimREPLAYpIus - 24 H... B Mo @9 w0

RS232 Port Settings x|
orc | CoMl Settings... Used by IRTCM DUHI'I vI >
Port |-:0M2 Settings... | Used by [ot Lsed =]

IR | Help I Cancel |

T T T T T T T T T T T

(If RTCM data are acquired from third party, then please contact the third party for all necessary
information).
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> In GPS viewer, functions of RTCM for GNSS Module can be checked when

RTCM is enabled.

» The default setting of RTCM in GlobalTop’s GNSS modules is disabled. If
customer needs it enabled, please check firmware feasibility or contact

GlobalTop.

HEES

| skyplot | NMEA | cep

| About |

NMEA Output Settings

Baudrate

GLL [0 v| RMC [1

v| vT6 };,J

(|

9600

9 |

Set

]

o8 [1 v

6sv [5 v| oAt v

a0 v
LS|

—

MCHN [0 v

Fix Update Rate
1Hz

(1 | [ set

J{

Query ]

| Defautt

” Query ” Confirm ]

DGPS

O SBASMWAASIEGNOSIMSAS) ; prea ooy | [ set |

Datum

(D) WGS1984 “Intemational vl

RTCM on by
Log NMEA .

[ Clear |

$GPVTG,0.00,T,,M,0.00,N,0.00,K,N*32
$PMTKLOG,0,1,a,31,15,0,0,1,0,0%11
$PMTK001,183,3*3A

SPMTK869,2,1*36
$SGPGGA,000349.304,,,,,0,0,,,M,,M,,*41
SGPGSAAL,.oimsmsesens* 1E
$GPRMC,000349.304,V,,,,,0.00,0.00,060180,, N*4B
$GPVTG,0.00,T,,M,0.00,N,0.00,K,N*32
$PMTKLOG,0,1,a,31,15,0,0,1,0,0%11
SPMTK001,183,3*3A

SPMTK869,2,1*36
$GPGGA,000350.304,,,,,0,0,,,M,,M,,*49

SGPGSAA, L, 1E
$GPRMC,000350.304,V,,,,,0.00,0.00,060180,, N*43

[

» Check NMEA output sentences and see if RTCM is enabled. Please see the
example below:

$G PRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,V\@*2C
$G PVTG,165.48,T,,M,0.03,N,0.06,K@37

D = Differential mode(DGPS)
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6.1 Problems with Setup

Problem

Possible Cause

Trouble shooting

Cannot find GNSS
device

USB was not setup properly

Check to see if EV-Kit was setup
properly, and make sure that the
device is receiving enough power
through the USB cable (Red LED
should light up continuously).

No NMEA data or

(1) USB was not setup properly.
(2) COM Port or Baud rate value is
incorrect

(1) Check to see if the USB connector
to PC or EV-Kit is connected

properly.

(2) Double check to see if the proper

area with dense overhead canopy
such as forest, buildings,
tunnels... etc.

GNSS signals COM Port and Baud rate value are
selected.

(1) If itis used inside a vehicle, the |For both problems, the user may
anti-sunscreen film on the apply the external antenna with the
windshield may interfere and EV-Kit, and then place the antenna on
weaken the GNSS signal. top roof of the car to improve signal

Poor GNSS Signal reception.
Reception (2) The vehicle might be under some

Note: if the options of troubleshooting do not solve the problem, please contact us or

send it back to us for inspection.
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6.2 About Poor GNSS Signal

It is possible to have weak GNSS signal under the following situations:

Inside a tunnel, where GNSS signal is blocked.

Underneath an infrastructure (like bridge), where GNSS
signal is blocked.

Inside a building, where GNSS signal is blocked.

Next to tall buildings, where GNSS signal is weakened.

Underneath forests or any other kinds of canopy where
GNSS signal is weakened.

B If the EV-Kit is used inside a car which it has anti-sunlight films on the windshield
and windows, the GPS signal will be weakened severely, and may result to no GPS
reception.

B GNSS satellites are property of United States Army. Sometimes they will tune-
down the accuracy for unknown reasons. In such cases, the GNSS position may not
be accurate.
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