2 V3 NOVUS MAX GPS RECEIVERS

GPS EVALUATION BOARD
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Introduction:

Below shows a simple integration GPS evaluation board with
u-blox wireless modules.
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1. Serial Port:

The RS-232 port is available through D - TYPE 9 pin female
Connector.

The main characteristics are:

Baud rate from 300 to 115,200 bits/s

Autobauding (300 to 38,400 bits/s)

Short circuit (to Ground) protection on all outputs.

Input voltage range: -12V to +12V

Pin out (refers to DTE side):

Pin 2 = RX Output
Pin 3 =TX Input
Pin 5 = Ground ? ©

To connect to a PC / Laptop a pin to pin, 9 pin cable needed with D
type connectors (male).

2. GPS Module — MAX-xx:

GPS receivers provide high performance and a high level of
integration capability in a tiny package. This makes them perfectly
suited for end products with strict size and cost requirements

These modules are featured with small low power resulting
cost effective and best performance with simple integration.

The MAX-7Q series is the newest family of standalone
GPS/GNSS modules from u-blox. With the exceptional
performance of the u-blox 7 multi-GNSS (GPS, GLONASS, Galileo,
QZSS and SBAS) engine, the MAX-7Q series delivers high sensitivity
and minimal acquisition times in the ultra compact MAX form
factor.

The MAX-7Q series delivers high sensitivity and minimal
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Acquisition times in the ultra compact MAX form factor. The MAX-
7 series provides maximum sensitivity while maintaining low
system power.

Product Selector:

Model Type Supply Interfaces Features
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3. Antenna:

The Antenna connector is available on the left side of the
connector and is a female SMA Connector.

u-blox receivers are designed to receive and track the L1C/A
signals provided at 1575.42 MHz by the Global Positioning System
(GPS). Antenna used are good performance GPS/GLONASS active
antenna with 50Q impedance (u-blox 7 modules can be connected
to passive or active antennas).
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4. Power Connector:

The Power supply is available through a DC Jack. Input
power of 12V.

5. Switching Voltage Regulator

Adjustable and Fixed of 1.2, 1.25, 1.5, 1.8, 2.5, 2.85, 3.3,
5.0V Regulator. Maximum input voltage ~15.0V.

Evaluation software setting:

Connect the module with antenna, serial port through cable to
the connectors (in image 3-antenna 1-serial) specified. Settings has to
be done in evaluation software in order to check tracking data in NMEA
format using u-center tool as shown below.

[Note: Find the tool from link below

http://www.u-blox.com/en/evaluation-tools-a-software/u-center/u-center.html ]

1. Open tool and set the port number (figure 1) and baud rate
(9600Kbps default figure 2).
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[ u-center 7.0
File Edit View Player Tools Window Help
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a0 o v | aucrate com2
T Location APL comz
UDP Client.
TCP Client...
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[ u-center 7.02 o |
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TCP Client.. 38400
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Autobauding 115200

< 230400
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Select 9600 Baud A& No port open |u-blox7  [No file open Protocol 00:02:09 |UTC hd

Fig. 2 Set Baud
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2. Open text console where data to be observed in the workbench by pressing
F8 or selecting text console in view option on the toolbar.

Output data format:

Output obtained should be in NMEA format (82 character format) as shown
below.

Syntax:

S Address field *<cr><if>
S - Start character.

Address field - contains talker id (that identifies a GPS receiver) and
message identifier (contains various data field separated by ‘,” character).

* _indicates start of checksum.
<cr> - carriage return.

<If> - line feed sequence (end character).

Example:

” . f/ A

SGPGGA,123505.000,1303.8948,N\OZ735.0296,E,1,7,0.87,932.\i,M,-88.§,M,,*7\3 \
\2 4 6 8 10 12 14 16

1 - Global Positioning System Fix Data.

2 — Universal Time Coordinated (UTC).

3 — Latitude

4 — N-north S-south

5 - Longitude
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6 — E-east W-west

7 — Status (0-invalid, 1-2D/3D, 2-DGPS, 6-Dead reckoning)
8 — Number of SVs used for Navigation

9 — Horizontal dilution of precision

10 — Altitude (m above mean sea level)

11 - Unit in meters

12 — Geoids Separation = alt (HAE) - alt (MSL)

13 = Unit in meters

14 - Age of differential corrections

15 - Start of checksum

16 — End character

Testing and Observation:

Power up the module with 12V supply (4-power connector in image)
and following observation has to be done.
In the Module:
e Two LED’s (D7, D4) glow simultaneously when power up until GPS
fix.
e As soon as GPS fixed LED D7 starts blinking for every 1sec interval

and LED D4 will glow continuously.
In GPS Workbench:
e Initially as soon as connected GPS receivers search for the

satellite by displaying NMEA data as shown below (shown in
arrow).
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File Edit View Player Receiver Tools Window Help _Ja]x
DH&E- & g aGhd DD EErcRE-E-T- B BEEEEES
R -3 * Lo e i@ @ ae &
23:59:54 §GPRMC,235953.800,V,,,,,0.00,0.00, 050130,,,»1»«42
23:59: GPGGA, 235954, 800, , ) 0.0, , M, M, , *4
GPGSAA,l,u-,-,-,u,u“‘lE
GPGSV,1,1,01,24,,,37%7A
GPRMC ,235854.800,V, , , , ,0.00,0.00, 0501&0,,,»»«45
GPGGA, 235955. 800, , 1 ,,0,0,, M, M, | *4|
GPGSAA,I,””””‘H‘” 1
GPGSV,1,1,01,24,,,37%7A
GPRMC, 235955, 800V, , , ,,0.00,0.00, 0501&0,,,»13«44 - ——
GPGGA, 235956457, ,,,,0,0, ,,M, M, %4
GPGSAJ\,I,””””‘H‘” 1E
GPGSV,1,1,01,24,,,37%7A
GPRMC ,235856. 457V, , , , ,0.00,0.00, 0501&0,,,»»«49
GPGGA, 235957.457,,,.,0,0,, M, M, | %4
GPGSA‘A L1isassansgg000071E
GPGSV,1,1,01,24,,,37%7A
GPRMC ,235857.457 v, ,,,,0.00,0.00, 050180,,,N"4E
GPGGA,123116.005,,,,,0,0,,,M, M, %4
GPGSAA,,”””””” *1E
GPGsv,3.1.10.05.77,184)02,38,013, 25 27,322, ,24,23,224,37%77
GPGSV,3,2,10,26,15,153,,04,12,042, 17,08,098, ,15,07 ,193, %78
GPGSV,3,3,10,29,05,310,,193,,  *7F
GPRMC,123116.095,V, , , ,.0.00,0! 00, 310’13,,,N>‘40
GPGGA, 123117 095,,,,,0,0,,,M,,M,,
GPGSA,A,1, b

GPGSV,3,1,10.05.77 . 104,,02,38 013, ,25,27,322, ,24,23,224,37%77
GPosv)11230126.1511930104,12,042 0 117,08,098 ] 115,07 1933870
GPGSV.3.3.10,20,05,310, ,10%,, 147

GPRMC,133117.095,V, , , ,,0.00,0. 00 310713, , ,N¥41
GPGGA, 123118, 095,,,,,0,0,,,M,,M,, *4C

GPGSAA 1iisassaasnss *1E

GPGsv,2.1.10,05.77.184) 02,38, 013..25.27,322,,24,23,224 37477
GPGSV,3.2,10,26,15,153,,04,12,042, ,17,08,098, ,15,07 ,103,3547€
GPGSV,3,3,10,29,05,310,,183,, | *7F

SeRMC 123118. 095, V, ,,,,0.00,0. 00, 310713, N*4E

GPGGA,123119. 005, ,,,0,0,,,M,,M,,

GPGSA LA, 1, , K

GPGSV, 31,10 05,,,,104,,02,38 013,,25,27,322,,24,23,224,38%78
SPGSV,3,2,10,26,15,193,,04,12,042, 17,08, 098, ,15,07,193,377C
GPGSV,2,3,10,29,05,310, ,103,, 1%

n
COCDO0 D D00 D D0 MW MM E 1~~~ AN DD AN ND D DD DD

GPRMC,133119.095,V, , , ,,0.00,0. 00 310713, , ,N*4F
GPGGA,123120. ugs,,,,,o,o,,,m,,m,, 47
GPGSAA, Prrrrrirarians
GPGSV,32,1,10,05,77,104 02 38.,013,,25,27,322,,24,23,224, 30479
GPGSV,3,2,10,26,15,153, 04,12, 042,,17,08,098, ,15,07,193,36*70
GPGSV,3,3,10,29,05,310, ,193,, )%

131 GpRMC,133120/005,v),,,.0.00,0.00,310713, , ,N*45
@ | X |F|
Ready == COM29600  [Reserved |Nofile open NMEA  [00:0143 [123158 O

[Note: right side indicates the number of satellites and its strength and also other
details available in tracking]

e When position of the system in tracked the data will be displayed
in NMEA format as shown below.
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@ File Edit View Player Receiver Tools Window Help - &%
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12:32:17 $epesv,3,1,10,05,77,103,16,02,38,014,23,25,27,321,20,24,23,224,39%7E -

12132117 $GPGSV.3.2.10.26.15,153,35,04,12,042,13,1708,099,19.15, 07,193, 39*7F
12:32:17 SGPGSV,3.2,10,29,05,310,16.193,, %78

12:32:17  SGPRMC,123217.000,A,1303, B779,N,07735, 0216, E,0.16,81, 93, 310713, , ,A*5A
12132118 §GPGGA,123218.000,1303. B780,N,07735.0217 £ 1.5,1.46,932.4,1,-86.0,¥, , *7
1232118 $GPGSA,A,3,24,15,26,05,02,, sss,1.72,1.46,0.90*0

12132118 §GPGsv,3.1.10,05,77,103,16,02,38,014,23,25.27,321,19,24,23,224,30*74
12:32:18 §cPGsv,3,2,10,26,15,153,35,04,12,042,13,17,08,099,19,15,07,193,36*7F
12:32:18 SGPGsv,3,3,10,29,05,310,16,193,,,%78

12:32:18 SGPRMC,123718.000,A,1303. 8780,K,07735.0217,£,0.17, 81, 93, 310713, , A*53
1232119 $GPGGA,123219.000,1303. 6781 ,N,07735.0217 ,E,1,5,1. 57,933, 4,M,-86.0,¥, ,*7
12132110 SGPGSA.A,3,24,15,26,05,02, ,.,.,,,2.60,1.57,2.07%01

12132119 $GPasv,3,1,10,05,77,103,17,02,38,014,23,25,27,321,18,24,23,224,39*74
12:32:19 $GPGSV,3,2,10,26,15,153,35,04,12,042,13,17,08,099,19,15,07,193,40+71
12:32:19 $6PGsv,3,3,10,29,03,310,16,193, 478

12:32:19  SGRRMC,123219.000,A,1303, B781,N,07735, 0217 E,0.18, B1. 93, 310713, ,  A*5C
12:32:20 S$GPGGA,123220.000,1302. 8781,N,07735.0217,E,1,5,1.46,033.4,M,-8B. 0,1, ,#7
1232120 SGPGSA,A,3,24,15,26,05,02, 1 ss1s,1.72,1.46,0.90*0D

12132120 $6PGsv.3.1.10,05,77,103,16,00,38,014,33,25.27,321,18,24,23,224, 30475
12:32:20 $GPGSV,3,2,10,26,15,153,35,04,12,042,14,17,08,099,19,15,07,193,40%76
12132120 $6PGSY.3.3.10,29.05.310,15.193,, 78

12:32:20 SGPRMC,123220.000,A,1303. 8781,K,07735.0217,E,0. 26,81, 93, 310713, , A58
12:32:21 $GPGGA,123221.000,1303. 8762,N,07735.0217,E,1,5,1.46,933.4,M,-88.0,M, ,*7D
12:32:21 SGPGSA,A,3,24,15,26,035,02,,,,,,,,1.72,1.46,0. 900D

12:32:21 $GPGSV,3,1,10,05,77,103,19,02,38,014,23,25,27,321,18,24,23,224,39*7A
12:32:21 §GPGsV,3,2,10,26,15,153,35,04,12,042,14,17,08,099,18,15,07,193,40%77
12:32:21 Sepesv,3,3,10,29,05,310,15,193, , %78

12:32:21 SGPRNC,123221.000,A,1303.8782,N,07735.0217 ,E,0. 30,81, 93, 310713, ,A*5€
12:32:22 SGPGGA,123222,000,1303. 8762, N,07735.0218,E,1,5,1.46,933.4,M,-88. 0,1, , 71
12:32:22 $GPGSA,A,3,24,15,26,05,02,,,,,,,,1.72,1.46,0.90%0D

12:32:22 $6PGsv,3,1,10,05,77,103,20,02,38,014,22,25,27,321,18,24,23,224,39*71
12:32:22 $GPGSV,3,2,10,26,15,153,35,04,12,042,15,17,08,099,17,15,07,193,40+79

12:32:22 $GPGSV,3,3,10,29,05,310,16,193,, %78

12:32:22 SGPRNC,123222.000,A,1303. 8782,N,07735. 0218, E,0. 33,81, 93, 310713, , ,A%51

12:32:23 $GPGGA,123223.000,1303. 8763,N,07735.0219,E,1,5,1.46,933.4,M,-88.0,M, , 70

12:32:23  SGPGSALA,3,24,15,26,05,02,,,,1.,,1.72,1.46,0.90%0D

12:32:23 $GPGSV,3,1,10,05,77,103,20,02,38,014,22,25,27,321,19,24,23,224,39*70 !
12:32:23 §6PGsV,3,2,10,26,15,153,34,04,12,042,16,17,08,099,15,15,07,193,40+79 & ll
12:32:23 $GPGSV,3,3,10,29,05,310,16,193,,,*7

12:32:23 SGPRMC,123223.000,4,1303. 8783,N,07735.0219,E,0. 29,81, 93,310713,, , A% 58
12:32:24  SGPGGA,123224,000,1303. 8783 ,N,07735.0219,€,1,5,1.46,933.4,M,-88. 0,1, , 77
12:32:24  $GPGSA,A,3,24,15,26,05,02,,,,,,,,1.72,1.46,0.90%0D

12:32:24  S6Pasv,3,1,10,05,77,103,20,02,38,014,21,25,27, 321,18, 24,23, 224, 39*72
12:32:24  $GPGSV,3,2,10,26,15,153,34,04,12,042,16,17,08,099,15,15,07,193,40479
12:32:24 SGPGsV,3,3,10,29,03,310,16,193, , %78

12:32:24  $GPRMC,123224.000,A,1303, 6783,N,07735.0219,E,0. 24,81, 93, 310713, ,A*51

T

Ready 4= COM29600  [Reserved  Nofile open NMEA 000139 12321 |

—= — — — T —

Conclusion:

Thus Max series GPS receivers are known for excellent navigation
performance even in the most challenging environments and a high level of
integration capability in a tiny package which makes them perfectly suited for
mass-market end products with strict size and cost requirements.
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