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+ Preface

Global navigation satellite system (GNSS) is an overall category of GPS+GLONASS and

BeiDou GPS+ Beidou-2(COMPASS).

# GPS is the property of American Ministry of National Defense.

© GLONASS is operated by Russian Aerospace Defense Forces for the Russian
government.

© Beidou-2 system, also known as “Compass”, is established by China. The system
has been commercially operational since the end of 2012. Beidou-2 is currently a
constellation of 16 satellites (will ultimately be 35) providing worldwide
positioning, navigation and timing services to the Asia-Pacific region.

The abovementioned countries are fully responsible for the preciseness and
maintenance of the systems. Any changes they implement to the system in the future

may enhance or deteriorate the effectiveness and performance of the received GNSS
data.

» The GNSS signal might be cut-off or become severely weakened if the EV-kit is

operated inside any infrastructures such as buildings, tunnels, or any huge obstructive
objects nearby. The kit works best under open sky.
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+ Items in the Package

The package includes following:

Arduino tool with user manual*

Arduino Project code*

FireFly X1(Gmm-3301) EV-kit user manual*
USB Cable

FireFly X1(Gmm-3301) EV-Kit board
External Antenna

VVVVYVY

Note: The items with an asterisk* will be delivered by E-mail. Please contact your dealer for
the items for more information.
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+ 1.Introduction

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

The FireFly X1 EV-kit can communicate with other interface via I2C/SPI (in this case, we use
Arduino UNO board to connect Gmm-3301 ). It must be used in conjunction with the
software “GPS Viewer”, for users to monitor all GNSS module data such as satellite status,
time-to-first-fix (TTFF), date and time.
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FireFly X1 (Gmm-3301) EV-kit
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+ 2. Function Description

2.1 Hardware overview:

a. FireFly X1 Gmm-3301 EV-kit

1PPS LED Indicator (D3) |I2C interface pin header

3D-Fix LED Indicator (D2). SPI interface pin header | —

|(not supported in FireFly X1) |INT indicator pin header

pO8ZLI3 d o e
D-ATG g A L T
BAZT ADY .

10N AN3-10EE-wWwW9 ZO#01
o)
(D

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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b. Arduino UNO Board

12C interface pin header
1 \ 4

SPI interface pin header

ARDUINO

O-n t.w 0 (=) M

' wion D TTALY
R
vy fen

X1}

USB communication port (USB2) (Power input &data transmission)
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+ 3. Operation Instruction

3.1 Connecting FireFly X1 EV-kit

Step 1. Connect USB cable to the EV kit and 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 supplying to GNSS module:
» Once the Power LED Indicator(D1) is on and switch(SW1) is toggled, the
power will go through to the mother board (D1) and the dautherboard.

3D-Fix LED Indicator (D2)

*The function is not
supported for FireFly X1

1PPS LED Indicator (D3)

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

Step 1 EEEE = :
Connect USB cable

(USB Data Transmission)

Power LED Indicator
(D1)
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3.2 Application for external RF reception

a. Attaching external antenna with GNSS modules on FireFly X1 EV-kit:

Connecting with
external antenna

3.3 Application for Arduino UNO Board (connecting to

Step 1. connect USB cable to the board and PC :

Ver. AOO

HOST)

» Connect the USB cable to the PC and the EV-Kit board. The USB cable is used

to power on the EV-Kit and to transmit data.
* Make sure the Power LED Indicator (ON) is lighted on.

Stepl

10

Connect USB
cable to this port

Power LED Indicator
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Step 2. Connecting Arduino UNO board with FireFly X1 EV-Kit

a. I’C interface

SDA: SDA on FireFly X1 < - SDA on ARDUINO UNO board
SCL: SCL on FireFly X1 <> SCL on ARDUINO UNO board
GND: GND on FireFly X1 €<—-> GND on ARDUINO UNO board

’,_/_'l
e

10402 Gwm~-3301-EVK V01
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b. SPI interface

MISO: MISO on FireFly X1 <> pin 12 on ARDUINO UNO board
MOSI: MOSI on FireFly X1 €< - pin 11 on ARDUINO UNO board
CLK: CLK on FireFly X1 <> pin 13 on ARDUINO UNO board
CS: CS on FireFly X1 <> pin 10 on ARDUINO UNO board

GND: GND on FireFly X1 €<—-> GND on ARDUINO UNO board

12
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+ 4. Using the Software

4.1 System requirement

PC: IBM, Pentium or above or compatible PC -
Operation system: Windows 7/XP/2003/Vista

Arduino tool: Arduino UNO

4.2 Arduino and GPS viewer

> Arduino software download link:

https://www.arduino.cc/en/Main/Software

> GPS viewer.exe download links:

For standalone module EV-kit:

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

For antenna module EV- kit:

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

Files Download

= BEY-Kit_User-Manual-a00-(MT3333 series and MT3339 series)

#» Guide to Changing Baud Rate & Update Rate

#jGlobalTop _GPS_vigwer_v1.8 |
B Mini GPS Tool Wer 1.7.1 (for Windows )
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4.3Arduino Software operation for 1°C or SPI

Step 1. Open ARDUINO tool
> Click “GPS_I?C.ino” or “GPS_SPL.ino” to open the file

GPS_I2C.ina D PSSR ino!
Arduino file t:!:’ drduino File
24 KB EOKE. o -

Step 2. Monitor showing the tool and code

2@ GPS_I2C | Arduino 1.0 5-12 -0l x|

File Edit Sketth Tools Help

GPS_I2C
i

GlobalTop GPF modules -- Firefly X1 MMEA over I2C bus

Zhows the NMEL outpuot ower 120 bus of GlobalTop GPE modules
Tzes the Wire lihrary.

Circuit:

Firefly ¥l attached to pins 84, A5:
304 pin A4

ACL: pin AS

GP3 interrupt pin 9

created 27 July 2015
modified 07 dugust 2015
by Steve Chen

®f
#include =Wire_h= -
1| I 3

Arduino Uno on COM2S

Ver. AOO
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Step 3. Programming ARDUINO UNO
» Click “File”, then select “Upload ” from the drop-down menu for programming.

28 GPS_I2C | Arduino 1.0.5-12 I [T |
'Fil Edit Sketh Tools Help

New Ctrlel

Open... Ctrle

Skeichbook

Examples

Close Ctrle W

Save Ctrled

Save As... CtelsShifts

Upload

Upload Using Programmer Ctil+Shafte]

Page Setap CrlShaftF

Print Ctl+P

Peeferences Cirl+Comma

Quost Ctl+Q)

11
Finclude «Vive h» -
lI | »

Arduine Uns o

s GPS_I2C | Ardwino 1.0.5-12 = =] 3]

! File Edit Sketch Tools Help

GPE_I2C
I =

GlobalTop GFF modules -- Firefly ¥1 NMES over 120 hus

Shows the NMEA ootput over I2C bus of GlobalTop GPS modules

Tzaz the Wire library.

Circuit:
I Firefly %1 attached to pins B4, 45:
EDA: pin b4
SCL: pin A5
GPF3 interrupt pin 9

created 27 JTuly 2015
modified 07 Auzost 2015
hy Bteve Chen

N Programming successful

#include <Nire h=

L

Arduino Uno o

This document is the exclusive property of GlobalTop Tech Inc. and should not be distributed, reproduced, into any other format without
prior permission of GlobalTop Tech Inc. Specifications subject to change without prior notice.

Copyright © 2015 GlobalTop Technology Inc. All Rights Reserved.



GlobalTop Technology Document #
FireFly X1 EV-Kit User Manual (12C & SPI function test with Arduino UNO ) Ver. AOO
Step 4. Setup the COM port
LI Computer Management -0 =|
Q File Action Yiew Window Help | - |E’ |5|

e AE S 2 A

Q Computer Management {Local)
El@ Syskern Tools

#-{ga]] Event: Viswer

¥l-L 7] Shared Falders

% Local Users and Groups

& Performance Logs and Alerts

e E Device Manager
EI@ Skarage

g Removable Storage
----- Cisk. Defragmenter
Disk Managerent
EEI--% Services and Applications

a | ]

=), RDHW-NBENG

D.g Batteries

:J Computer

e Disk drives

§ Display adapters

L DYDJCD-ROM drives

4= IDE ATAJATAPT controllers
a3 IEEE 1394 Bus host controllers
IE] Infrared devices

3 Kevboards

"J Mice and other pointing devices

| v

E_‘. Modems

t g Monitors
F+-EE Metwork adapters

Find Arduino Uno virtual COM port

PCMCIA adapters

o Printer Part (LPT1)
P b r#" Silicon Labs CP210:x USE ko UART Bridge (COMI)
ﬂ Processars

E',/ Sound, video and game controllers

- % System devices

Finclude <Wire

i
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Step5. Click “Tools” and then open “Serial Monitor”
Fil Edit Skekh | Tools Help

Anbo Format Crl+ T

Aschave Sketch

Fix Encoding & Reload

Zerial Mondior Chl+Shafte M

=10] x|

Serial Fort ¥

Frogrammer ¥
Burn Boofloadsr

Finclude <Vire hs /lﬂ
»

Step6. GPS NMEA will show up

_ipix
| Send

$ONGGA 005144 800, ,,,.0,0,, M, M, %54 ]

$OPESA A1 00 usssas s FIE

$OLSA A1 .00, H02

$GNEMC 005144 800, V, ., ,0.00,0.00,060180, , N*50

$GNVTG,0.00,T, M,0.00,N,0.00,K, w2

$ONGGA 005145800, ,,,.0,0,, M, M, *5B

$OPESA A1 00 usssas s FIE

$OLESA A1, 00 0assssss s, ¥ 02

$GNEMC 005145800,V ,,,,0.00,0.00 060180, , N*51

$GNVTG,0.00,T, M,0.00,N,0.00,K, w2

$ONGGA 005146 800, ,,,.0,0,, M, M, *58 Select “115200”
BOPGSALAL Lo ssssssnss s MR for the baud rate
$OLESA A1, 00 0assssss s, ¥ 02

$ONEMC 005146 800, 7, ,,,,0.00,0.00,060180, , N*52

$GNVTG,0.00,T, M,0.00,N,0.00,K, w2

.

W Autoseroll Newling | )]115200 band |
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4.4 Using GPS Viewer

» To open GPS Viewer, Microsoft Framework 3.5 or later version is required.

» Double click < GPS Viewer.exe> to open it.

Stepl. Select corresponding & desired values for <COM Port>, < Baud Rate >

and < Chip >, then

Step 2. Click <Open>.

€2 GPS Yiewer 1 8.0.1

Step 1 ‘

Skyplot | NMEA || CEP About
(o]
CMNR.
Date:
Tirme:
Lat:
Lon:
Alt: m
Fix Type:

spd: kmrhr
Track: *©

VDOF: “v

POOF
HOOF

O Cold start O Warm Start O Hot Start (O Factory Reset
Count(s)

1 O10 Oz20 Os0 (100 ) Define

Start ‘ ‘ Stop ‘ ‘ Clear ‘ ‘ Excel ‘

Com Part Setting I
Comport - | [eJYEERY ~ Baudrate © (115200 Chip : |MTK v )

18
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After <Open> is clicked, the screen should display information as the figure

shown below:

GPS Status

A\ 4

View NMEA code

Firmware Version

GOS G02 G17 G13 G03 R83 RES R84
9193 G10 G04 G12 G25 G07 RES R82 R70

/ Date: 2014/01/10 \

Time: 01:57:05
Lat: N 23.1198092°
Lon: E120.273970°
Alt: 61.300m

Fix Type: 3D
Spd: 0.02 (knihry
Track: 134.67°

PDOP: 1.2
HDOP: 0.9
YDOP: 0.8

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

O1 010 020 O50 O 100 O Defing ]

oo o ][ ow ]
Com Port Setting
Comport : Baudrate : Chip :

Baudrate

9600 v Set

osa [1 v| osv [ v|ooalt v
" [ o Fix Update Rate
1Hz

a [0 v meHN [o ] (1 v set Query

[ Default ][ Query ][ Confirm ]

DGPS

[ () SBAS(WAASIEGNOSMSAS) |O RTCM O Disable Query Set
;! SBAS on by firmware default|

v\[ ouery | [ set |

Datum
5(0) WGS1984 "International”

Log NMEA |

Clear ]

SGPVTG,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,000030.304,,,,,0,0,,,M,,M,,*4C
SGPGSAAL,,.0mmmr0mmn * 1E
$SGPRMC,000030.304,V,,,,,0.00,0.00,060180,,,N*46
$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
$GPGGA,000031.304,,,,,0,0,,,M,,M,,*4D
SGPGSAAL,.0smmrmmmn* 1E
$GPRMC,000031.304,V,,,,,0.00,0.00,060180,,,N*47

19
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+ 5. Trouble-shooting

Ver. AOO

5.1 Problem with Setup

Problem

Possible Cause

Trouble shooting

No NMEA data or

(1) USB cable is not connected
properly.

(1) Check to see if the USB cable is
properly connected to computer
and EV-Kit.

(2) Ifitis used inside a vehicle, the
vehicle might be under some
area with dense overhead canopy
such as forest, buildings, open
tunnels, etc.

GNSS signals (2) COM Port or Baud rate is (2) Double check to see if proper
incorrect. COM Port and Baud rate
are set/selected.

(1) If itis used inside a vehicle, the |Try external antenna instead of patch
anti-sunscreen film on the antenna. Place the external antenna
windshield may interfere and on the roof or top surface to improve
weaken the GNSS signal signal reception.

Poor GNSS Signal reception.
Reception

Note: if the troubleshooting guide does not fix the encountered issue, please contact us

or send the device back for us to check.
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5.2 Regarding to Poor GNSS Signal

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

Inside a tunnel, where GNSS signal is blocked.

Underneath an infrastructure (e.g., a 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 |f the EV-Kit is used inside a car with anti-sunlight windshield film on the car
windows, the GPS signal will be severely weakened, and may result in no GPS
reception.

B GNSS satellite is a 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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