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1. Introduction

This document defines and specifies the usage of L16 EVB (Evaluation Board). Customer can get
useful information about L16 EVB and GNSS demo tool from this document.

1.1. Related documents

Table 1: Related documents

SN | Document name Remark

[1] L16 HD L16 Hardware Design

[2] L16 _Reference Design L16 Reference Design

[3] L16_GNSS_Protocol L16 GNSS Protocol Specification

1.2. Terms and abbreviations

Table 2: Terms and abbreviations

Abbreviation | Description

bps bits per second

CNR Carrier-to-Noise Ratio

GPS Global Positioning System

GLONASS Global Navigation Satellite System (The Russian GNSS)
GNSS Global Navigation Satellite System

PPS Pulse Per Second

PRN Pseudorandom Noise

UART Universal Asynchronous Receiver & Transmitter
USB Universal Serial Bus

UTC Universal Time Coordinated

WGS84 World Geodetic System 1984
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2. EVB Kit introduction

2.1. EVB top and bottom view
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Figure 2: EVB bottom view
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A: UARTI port (NMEA messages port)
B: UART?2 port (Debug messages port)
C: Antenna interface

D: L16 Module

E: Test points

F: USB interface (not used)

G: Adapter interface

H: POWER switch

I: DOWNLOAD switch

J: RESET button (not used)

K: STANDBY button (not used)

L: Indicated LEDs

2.2. EVB accessories

Figure 3: EVB accessories

A: Dedicated GPS/GLONASS active antenna (3.3V)

B: DC5V/2A power adapter

C: USB to RS232 converter cable

D: CD (Device Driver for USB to RS232 converter cable)
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3. Interface application

3.1. Power interface

Figure 4: Power interface
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3.2. UART interface

Figure 5: UART interface

Table 3: Pins of UART1&UART?2 port (female)

Pin Signal /o Description
TXD (0] Transmit data
RXD I Receive data
5 GND GND

Note: The above pins are RS232 voltage level.
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3.3. Antenna interface

Antenna
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Figure 6: Antenna interface

3.4. Switches and buttons
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Figure 7: Switches and buttons
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Table 4: Switches and buttons

Part Name Description
S1 POWER Switch on to supply power for L16 EVB
S2 DOWNLOAD Switch on to enter upgrading mode
K1 RESET Not used
K2 STDBY Not used

3.5. Operating status LEDs

= w202 ¥ «qQ201 L. %0301

- ) :
| ’:azoo I nzos »
cwa-&*ﬂ“ﬂ +M_W D203 +WED p202 +!
PIIR AOK  1'RS
DOWNLOAL  R202[w =] RESET

Figure 8: Operating status LEDs

Table 5: Operating status LEDs

Part Name Description

Bright: Power on

L1 PWR i
Extinct: Power off
L2 1PPS This LED will blink at 1Hz when L16 works normally.
L3 TXD1 This LED will blink when L16’s UART1 port outputs messages
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3.6. Test points
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Figure 9: Test points

Table 6: Pins of X201

Pin No. Signal /o Description
1 V_BCKP 1 Voltage supply for RTC logic
2 GND Ground
3 V_ANT I Voltage supply for external active antenna
4 TXD2 (@) Transmit data
5 RXD2 I Receive data
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6 VCC OUT (0) Voltage output
7 VDDUSB I Not used
8 VCC L6 I Voltage supply for L16
9 SCL /O Not used
10 SDA /O Not used
11 AOK (0] Not used
12 RST | Not used
13 1PPS O 1 pulse per second
14 STDBY I Not used
15 TXD1 (0] Transmit data
16 RXD1 I Receive data
17 AADET I Not used
18 VCC _RF O Optional output voltage for external active antenna
19 GND Ground
20 GND Ground

L16_EVB_User_Guide_V1.0
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4. EVB and accessories

When USB to RS232 converter cable is used, the EVB and its accessories are equipped as
shown in Figure 10.

PSEFEEN TS

Figure 10: EVB and accessory equipments with serial cable
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5. Installing device driver

Before using UART port, please install the driver of USB 2.0 to RS232 converter in the attached
CD. For detailed information, please refer to the User’s Guide as below.

@ Drvier and Oser’ s Guide

USB TO RS5232 Converter USB TO RS5232 Cable
Product Driver Product Driver
- EEREL - EERREL
Eﬁ User's Guide Eﬁ User's Guide
e R ERRH

USB 2.0 TO RS232 Converter USB 2.0 TO RS232 Cahle
Product Driver Product Driver

BwE W swex

& User's Guide -‘l W User's Guide
I e e

USB 2.0 TO R5232 Converter USB 2.0 TO R5232 Cable
Product Driver Product Driver
- W suex W suex
Eﬁ User's Guide = User's Guide
{E R fEFR AR

= ~]

Figure 11: Driver installation window
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6. Firmware upgrade

Quectel provides X-Loader (1.8) tool for customer to upgrade firmware.

6.1 The minimum system requirements

The tool is written in C# using Microsoft Visual Studio 2010 Express and is built with .NET 2.0
Framework. Below are the minimum system requirements:

Windows XP Service Pack 2 or higher;
NET 2.0 Framework or higher'*.

1. Microsoft .NET Framework Version 2.0 Redistributable Package (x86)
2. Microsoft .NET Framework Version 2.0 Redistributable Package (x64)
3. Microsoft NET Framework Version 2.0 Redistributable Package (1A 64)

6.2 Usage

Below is the window of Teseoll firmware upgrade tool.

o Teseoll X¥-Loader 1.8

Target dewice Binary image settings

) SRaM Destination Address (hex) 00000 Size (bytes)
T Entry Point (hd 00000000 CRO32 |:|

") WOE flash | Keep these options unchanged ]
Loading =ettings Options v
@ UART mode (_:" SO/MMC mode C} File mode |:| Erase HVN |:| Erase only

Output p-:-rt||:|:|f,11 v| Baud rate |:| Tump |:| Frogram only

Contacts ST

Idle J

Figure 12: Upgrade tool window

Step 1:
In order to upgrade firmware via UART, please connect the UART1 or UART2 port with
computer through USB to RS232 converter cable and open the upgrade tool Teseoll X-Loader 1.8.
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Step 2:

@ Select “SQI flash” in Target device box and “UART mode” in Loading settings box.
@ Click “Load” button to select the firmware file (.bin).

@ Click Output port to choose the suitable port number.

@ Click Baud rate to choose the suitable upgrade rate, here 921600 is not supported.

@ Keep other options unchanged.

Step 3:
After configuring the above options, turn on DOWNLOAD switch (S2) and repower the system,
click “Send” button to start upgrade process.

Step 4:
Once the upgrade process is finished, turn off S2 and repower the system.

Note: Switch on S2 to connect 1K resistor between TXD1 net and GND, and switch off S2 to
disconnect their connection here.
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==
L16 EVB User Guide QUECT=

7. GPS testing tool

The GPS Testing tool can help user to view the status of GNSS receiver conveniently. When the

tool is opened, the following window will be displayed:

ETesting Configuration Panel

Enable debug option and configure the port

Device ]Testingl General}

and baud rate to open the debug window

Device Mame |Device Path |D:WL1EML1E

NME& Port [ »| MMEABaudiate [9500 - | - DEﬁfi Enabled DEBUG Pot [1 «| DEBUG Baudrate [38400 |
v Global Logging ¥ COLD Command [$PSTMCOLD STARTUP Sting  [GHSSLIE Startup Delay (5] [g

Partial Logging [V “wARM Command [$PSTMwARM  RESTART [$PSTMCOLD Hw Reset [~

Resuls Logging v HOT Command [$PSTMHOT BAD POS  [§PSTMTEST,1001,04400  NCO Range |

Keep these options unchanged
r DEVICE 2 A : i

N

r DEVICE 3

r DEVICE 4

Cancel Save 0K

Figure 13: Device configuration window

“Device” label:
Input device name and choose path to save the related information. Select suitable NMEA port
and baud rate (9600) and keep other options unchanged as shown in the above figure.

Note:
This tool can show the working status of four devices at the same time.

After configuring testing tool, click “Save” to save these configurations and click “OK” to start

tesing the information of the GNSS signals as below.
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Figure 14: NMEA and debug window

From the NMEA window, customer can find CNR message, time, position, speed and precision
information and so on. Explanations are listed in Table 7.

Table 7: Explanations of NMEA window

Icon Explanation

[OTC [ 091426000 UTC time

[ Lat | 31988483 [H
[ Lon [1212356372 [ E | Latitude and longitude degree
|

A | 55ETm Altitude based on WGS84 Datum
[ Speed | Omis ]
[Corse | 0 deg Speed of receiver
| Fer | | Satellite numbers

| Used [15 | Tek | 16

FOOP 12 Position Dilution of Precision

HDOF 0.4 Horizontal Dilution of Precision

vDOP: 0.8 Vertical Dilution of Precision
40 41 The CNR of PRN 21 is 40dB/Hz and the CNR of PRN 76 is 41dB/Hz.
. . Blue for GPS and Green for GLONASS. The filling column means the
El E navigation data of this satellite is in use.
ﬁé The CNR of PRN 30 is 39dB/Hz. White empty column means the
EBE navigation data of this satellite is not in use.

Customer can open “Command Panel” from “option” menu, and send common commands (such

as cold start, warm start and hot start commands) conveniently.

Besides, customer can take more tests automatically with the configuration as below.
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Choose “Testing” label, select test types, input test number and delay time, 15~45s delay is

recommended here, and keep other options unchanged shown as below.

B

ETesting Configuration Panel

Device Testing l General |

Test
CoLD |

* Roof Antenna  © Simulator 7 LabSat

Add Ingert ‘ Feplace Femaove Clear

WARM,0.2515.45.5,10-1.0.
HOT.0.2515.45610.1.0,
Test Setting

Mumber |25 @« TTFF

Min Delay [s] [15 ~ TTTRK
Max Delay [s] |45
Sats |§  Time [1p

Almanacs Loading

Fie ||

f

Keep these options unchanged

Cancel Save ok

Figure 15: Testing configuration window

After configuring these options, click “OK”, and then open “Testing” menu to select “New Test
Session”, the test process will display as below, and the related data will be saved in the path
(“D:\L167).
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[fjDevicel HEEA WINDOW
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Figure 16: Testing window
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Tza [[41 [ &1 Tl 3[4 B ERED
T 38 38 [ 31 ] [T
TZDE
IODE
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