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1 Introduction

This document defines and specifies the application of L89 EVB (Evaluation Board) which is a type of
assistant tool used by engineers to develop and test Quectel L89 modules.

1.1. Safety Information

The following safety precautions must be observed during all phases of operation, such as usage, service
or repair of any cellular terminal or mobile incorporating L89 module. Manufacturers of the cellular
terminal should send the following safety information to users and operating personnel, and incorporate
these guidelines into all manuals supplied with the product. If not so, Quectel assumes no liability for
customers' failure to comply with these precautions.

Ensure the use of the product conforms to the local safety and environment
regulations, and is allowed in the country and the environment required.

Keep away from explosive and flammable materials. The use of electronic
products in extreme power supply conditions and locations with potentially
explosive atmospheres may cause fire and explosion accidents.

The product must be powered by a stable voltage source, and the wiring shall
conform to security precautions and fire prevention regulations.

Proper ESD handling procedures must be followed throughout the mounting,
handling and operation of any application that incorporates the module to avoid
ESD damages.

L89 EVB_User_Guide 6/26
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2 General Overview

2.1. Top View

The top view of L89 EVB is shown below.
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Figure 1: Top View of L89 EVB
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Table 1: Interfaces of L89 EVB

SN. Reference Number Description

A S301 RESET button

B S201 Toggle switch

C S401 Download button
D S302 Wake_UP button
E S101 POWER switch

F J103 Micro-USB interface
G D303, D304, D305, D306, D307 Indication LEDs
H J101 Antenna interface
I U101 L89 module

J J106 Test points

2.2. Key Features

The following table shows the detailed features of L89 EVB.

Table 2: Key Features of L89 EVB

Features Implementation

Power Supply DC power supply (J103): 4.5V to 5.5V, typically 5.0V
Micro-USB Interface Power supply and NEMA sentence output

Signal Indication 5 LEDs are available for signal indication

POWER Switch (S101)

Switches and Buttons
RESET (S301)

Physical Characteristics Size: 100mm x 80mm

L89 EVB_User_Guide 8/26
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2.3. EVB Kit Accessories

1. Unpack and verify contents 2, Connect hardware to evaluation board

//

e e Y S B Flashr 72

Figure 2: EVB Kit Accessories

Table 3: List of Accessories

Items Description Quantity
EVB L89 EVB 1
Cable USB cable 1
Antenna Active GNSS antenna 1

USB flash drive (including L89 related

USB Flash Drive )
documents, tools, drivers, etc.)

A sheet of paper providing instructions for EVB

Instruction Sheet } . i
connection, details of EVB accessories, etc.

Others Bolts and coupling nuts 4 pairs

L89 EVB_User_Guide 9/26
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2.4. EVB and Accessories Assembly

The following figure shows the assembly of L89 EVB and its accessories.

1. Unpack and verify contents 2. Connect hardware to evaluation board

Figure 3: L89 EVB and Accessories Assembly
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3 Interface Applications

3.1. Micro-USB Interface

The main power is supplied through the Micro-USB interface. The Micro-USB interface is configured to
transfer electrical energy and output NMEA data to the L89 EVB.
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Figure 4: Micro-USB Interface
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3.2. Antenna Interface

The L89 module can be connected to a dedicated passive or active GNSS antenna, and the L89 module
includes a built-in LNA for improving sensitivity. The antenna interface is configured to connect an

external antenna.
“l Antenna

L
(LLLLLLLLL

Figure 5: L89 EVB Antenna Interface

3.3. Switches and Buttons

The following figure illustrates the switches and buttons of the EVB.

Figure 6: L89 EVB Switches and Buttons

L89 EVB_User_Guide 12 /26
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Table 4: L89 EVB Switches and Buttons

Part No. Name 110 Description
When the button is pressed and then released,
S301 RESET DI .
the module will be reset.
S302 FORCE_ON DI Configured to exit Backup mode of L89 EVB.
S401 DL DI Please refer to Chapter 4.2.2 for details.
Confi I I i
5101 POWER bl : gured .to control power supply by using
Micro-USB interface.
S201 USB-SD 10 Please keep the switch on USB side

3.4. Operation Status Indication LEDs

20304 l n 0 |R314
o

Figure 7: Operation Status Indication LEDs

Table 5: Operation Status Indication LEDs

Part No. Name 110 Description

Flash: The module is started successfully, and either
Micro-USB or SD card interface can be used to

D304 TXD DO

output messages.

Extinct: The module fails to be started.

Flash: Successful position fix. The frequency is 1Hz.
D303 1PPS DO . e

Extinct: No position fix.

High: The module has no external active antenna.
D307 AADET_N DO

Low: The module works by using an internal antenna.

L89 EVB_User_Guide 13/26
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High: No signal is interfered when the module works.

D305 JAM_IND DO
- Low: Signal is interfered when the module works.

D306 Reserved DO Reserved

3.5. Test Points

The following figure illustrates the test points of the EVB.

RXD TXD 1PPS RESETGND
v

O 06 l

©D0O0a@

3.0V SCL SDA 3DFIX GND

J401

Figure 8: L89 EVB Test Points

Table 6: Pin Description of J106

Pin No. Signal 110 Description

1 GND - Ground

2 RESET DI System reset

3 1PPS DO 1 pulse per second

4 TXD DO Transmit data

5 RXD DI Receive data

6 3.0V Pl I2C pull up power input

7 SCL DI I2C serial clock

8 SDA 10 I2C serial data

9 3D_FIX 10 3D-FIX instructions signal

L89 EVB_User_Guide 14 /26
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4 EVB Operation Procedures

L89 module is upgraded through the UART port (UART_TX/UART_RX) in two methods: firmware
downloading in normal working mode and firmware downloading in boot download mode.

4.1. Communication through Micro-USB Interface

Step 1: Connect the EVB to the PC by using a Micro-USB cable through Micro-USB interface, and then
switch POWER pin to ON state to power on the EVB.

Step 2: Run the USB flash drive on the PC to install the USB driver, where the USB port numbers can be
viewed through the PC Device Manager, as shown below.

4 Y7 Ports (COM & LPT)
. L7 silicon Labs CP210% USB to UART Bridge (COMT)

Figure 9: USB Ports

Step 3: Install and then use the QCOM tool provided by Quectel to implement the communication
between L89 module and the PC.

L89 EVB_User_Guide 15/26
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The following figure shows the COM Port Setting interface of the QCOM tool. The customers can select
the correct “COM Port” (USB Port shown in the foregoing figure) and set the correct “Baudrate” (the
default value: 9600bps). For more details of usage of the QCOM tool, please refer to
Quectel_QCOM_User_Guide.

0 OComM V16
About

COM Fort Setting

COM FPort: |14 Baudrate: |9800 StopBits: |1 Parity: |Hone
ByteSize: |2 Flow Controel: |Ho Ctrl Flow Close Port

SOHGSA, A L, ... 0000, ,, 99.0,99. 0,99, 0+1E -
SOHGSA, AL, ..., 00.0..,, 99.0,99. 0,99, 0+1E
SOHGSA, AL, ..., 00.0..,, 99.0,99. 0,99, 0+1E

$GPGSY, 2, 1,08, 05, 56, 259, , 19,53, 119, , 02, 46, 341, , 08, 41, 042, *7E

$GPGSY, 2, 2,08, 17, 36, 130, , 12, 34, 279, , 13, 14, 184, , 25, 10, 310, %78

$GAGSY, 2, 1,05, 319, 48, 187, , 326, 40, 075, , 307, 21, 042, , 312, 15, 311, *50

BGAGSY, 2,2, 05, 301, 15, 207, ,,, ..., ..., *BE

$GPGLL, 2749, BB0S1, W, 11336, 93402, E, 101209, 000, ¥, Fxdd

SPSTMANTENNASTATUS, 1,0, 14D

SGFEMC, 101210, 000, ¥, 2249, BB0S1, W, 11336, 93402, E, , , 130619, , , W77

$GFGGA, 101210, 000, 2249, 65061, H, 11336, 93402, E, 0, 00, 99, 0, 007. 76, W, 0. 0, M, , #65
SGEVTG, T, M, H,, E ¥2C

SOHGSA, AL, ..., 00.0..,, 99.0,99. 0,99, 0+1E
SOHGSA, AL, ..., 00.0..,, 99.0,99. 0,99, 0+1E
SOHGSA, AL, ..., 00.0..,, 99.0,99. 0,99, 0+1E

$GPGSY, 2, 1,08, 05, 56, 259, , 19,53, 119, , 02, 46, 341, , 08, 41, 042, *7E
$GPGSY, 2, 2,08, 17, 36, 130, , 12, 34, 279, , 13, 14, 184, , 25, 10, 310, %78
$GAGSY, 2, 1,05, 319, 48, 187, , 326, 40, 075, , 307, 21, 042, , 312, 15, 311, *50
BGAGSY, 2,2, 05, 301, 15, 207, ,,, ..., ..., *BE

[2019-07-27_15:10:07:595] Open COM Fort Success

Operation

Clear Information [ DTR [ RIS [ ¥View File [ Show Time

[ HEY String [~ Show In HEX [v Send %ith Enter

) Send Command

Figure 10: COM Port Setting Interface of QCOM

Input String:
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4.2. Firmware Downloading

L89 module supports the firmware downloading in both normal working mode and boot download mode
by using the tools of STA808x/9x Firmware Upgrade and Teseolll XLoader respectively.

4.2.1. Firmware Downloading in Normal Working Mode

Steps of firmware downloading in normal working mode are as follows:
Step 1. Connect the EVB to a PC by using the USB cable.
Step 2: Switch the POWER pin to ON state to power on the EVB.

Step 3: Run the STA808x/9x Firmware Upgrade Tool and configure the tool as shown below.

% STA808x/9x Firmware Upgrade 3.3 = | —

Port settings

(@ UART mode ™) USB mode MMEA band rate

115200

115200 -

Output pu:urt::DMT - Banud rat

Firmware options

I:' Program only El Eraze HVM i0Z4 KB Size: §99 820

Dhimp [J] Recovery | [|DTE [ | RIS CEC: F2OCEFED

P Load E: "2 ADEWRO1 A03V0S\[2BADRNEO1 A03V03_UFGEE. bin

s noout  Kyy

mugraniad

Idle

Figure 11: STA808x/9x Firmware Upgrade Tool Configurations for Firmware Upgrade

Step 4: Click button and then reset the module to upgrade the firmware.
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4.2.2. Firmware Downloading in Boot Download Mode

Steps of firmware downloading in boot download mode are as follows:

Step 1. Connect the EVB to a PC by using the USB cable.
Step 2. Long press DL button (the 3D-FIX/BOOT pin of L89 will be pulled up to connect the VCC pin by

using a 10kQ resistor), and switch POWER pin to ON state to power on the EVB. Once the high

voltage level of 3D-FIX/BOOT pin has been detected during power-up, the module will enter
bootloader download mode.

Step 3: Release DL button to enable 3D-FIX/BOOT pin of L89 to return to normal floating.

Step 4. Run the Teseolll XLoader tool and configure the tool as shown below.

Teseolll XLoader 2.
.

Target device Binary image settings
) SRAM Destination address 10000000 Size 940204
@ SQlflash Ertry point offset 00000000 CRC32 FOCO7041
) NOR flash \‘ [ Load ] C:iUsers\QhDesktop'sta8090_SQI_AGNSS_BOOT_Q bin ‘

Loading settings Ciptions

Output port | |COM10 - || @[] Erase NVM 1024 | KB [T STABDGOFG anly

Baud rate || 115200 « || C[] Erase only [ Program only [T Use 4KE sector size

Debug options
[7] Enable
@ C Se e 00000000 Size 0 C Q0000000
Security options

[ ASA authentication Generate RSA

Send d About ﬁ
Idle

Figure 12: Teseolll XLoader Tool Configurations for Firmware Upgrade

Step 5. Click button to upgrade the module.
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5 Usage of Teseo-Suite Pro Tool

After EVB accessories are assembled, please start the module and the Teseo-Suite Pro tool. The tool can
help users to view the status of GNSS receiver and monitor module calibration result conveniently. For
more details about the tool, please click “Help” and select “User Manual” in the tool interface.

5.1. View GNSS Receiver Status

5.1.1. COM Port and Baud Rate Setting

After the tool is started, the following interface will be displayed.

- Teseo-Suite Pro - [m] kY
file View Map Tools DR Windows Help

ZQM®(t Ot Ome@| |l LI HXS-0

Signal level
il M m H ‘ ”

EEEENEENEEEEE IEEEEEEE
() 5 5 5 O O ) ) B R
DI E E
EENEEEEEEECCEEEEEEEEEEE

T

Figure 13: Teseo-Suite Pro Tool Interface

UART port can be automatically identified by Teseo-Suite Pro tool when the tool is started. If manual
modification is required, steps a to d illustrated in the following figure need to be performed.

L89 EVB_User_Guide 19/26
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For steps a to c, the customers can click the corresponding buttons. After button is clicked,
the “Configuration Device” box will be displayed. Then, the customers can check the “Add Control Port”
box.

e View Map Tools DR W‘ndows
QICMSI! de~ nl-loal Al § 81BN
ation Session "o i['stasos0.vasion

guration Session
Action

e—
lhuto ;

Connect | Connect | Record Remd‘
GPS Device name crl Dbg Ctrl

Ool:m: Protocol Control Port | Debug Port Delete device Settings
port port data dl‘la

|

I‘ & I‘nu (c\m : x & ]

b

STAS090_v4. 5. 11| [V

felect a1l | @onnect all

|

* Teseo-Suite Pro =3 o B>l
File View Map Tools DR Windows

MIQIQ%I! dwl'e‘t nl‘lual Nerl 1 L L[BRDE

Configuration Session ont Devi
Configuration ce
.,%:?90—'—‘—“ - Add Device Melete AL

ECIES

L

Binary Image Ver:

‘

Hardvare type: STAS090
GNSS Device Nane
Protocol | Control Pg STAB090_v4. 5. 1_D1

V. Add Control Port }/Add Debug Port

Connect
CPS Device name | Ctrl
port

t | Record & Record
Cirl Connec
port data data

Control Port |Debug Port
Froteg
- 8
Baud Rate
Dats Bits
pusy
Stop Bits
Read Timeout 1000

11 DTR control

Action

Co] (cancer]

Figure 14: Manual Configuration of the COM Port
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5.1.2. Explanations of Views and Windows

The following interface will be displayed after hl button is clicked. The digit shown above each column
is the CN value. The digits shown below each column are displayed information such as the PRN, the
frequency band (BAND) used by the satellite, the azimuth (AZl) and the elevation (ELE) of the satellite.
Bright-colored columns indicate that the navigation data of this satellite is in use, while faded columns
indicate no usage of the navigation data.

ERNDEEEEEEE E EEEEENEEEEEEEE
I e ey - - 8RR
AR EE R EEEEENEEEENEENEEEEE
EEEEEEEEEEEENRENEEENENENENENEE B

STAS090_+00000004_D1 COM23

Figure 15: Signal Level
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After &) button is clicked, the positions of the satellites that are relative to the earth and that are
received by L89 will be displayed.

STASO90_vO0000004_D1

Figure 16: Sky View

By clicking ’ button, users can view the information such as positions, altitudes, fix modes, satellites in
use, speed, UTC Time, and precision.

File View Map Tools DR Windows Help

Fo&@|[tldeor - Omea |« il 1#%>-@0

Label STABOD0 _wd, !
Latitude 31° 50,7749
North/Seuth 4035, 04798__

Longitude

East/West 01416, 35162__ E -
Altitude

Geoid 88, £330700090124

Fix Node
TTFF Set E.f erence

Filter Mode Save Reference

Ib sats ...
GPSQual DGPS
Speed 0 kn/h

Heading 70.61°

UTC Time 13:40:03

Figure 17: Module Positioning Form
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5.2. Sending of PSTM Commands

PSTM Commands can be sent by using Teseo-Suite Pro tool. After Q button is clicked, the following
command input box is displayed.

DR Windows Help

File View Map Tools

ZIQ[S[EI Y de s Omes| vl 1H23:0

Configuration Session E STA8090_v4.5.1 D1
Configuration Sessien :
g ) i Action
e
Decoding
Message Filter NMEA Message _ @F a0 —
7] SEDTH - | $PSTMSETCONSTHASK1 [ smp || ($EDOTH oltow fast trame
(7] $BDGGA '£| [¥GPGsv,4,4,14,193,,,35,32,,,18,0%55 Label Value
[V $BDGLL SGLGSV.3.1.10.75,46.023,34.85,44,085,20,76,37,320,44,61 X ,,,
] $BDGHE $GLGSV, 3,2,10,65,29,223,44,86,26,155,47,84,14,031,22,7-
7 §50054 $GLGSY,3.3,10.72.03.188,,67,01,338, ,1*76 Local datun co... ——=
7 $EDCST $GNGLL ,3150.7712,N,11711.8993,E,015803.000,A,A*40 - —
GPTXT,01,01,02, ANTSTATUS=0K* 3B Latitude offset
(] $BDGSY GNRMC | 015804.000,A,3150.7712,N,11711.8993,E,0.00,302.. e ___
/] $BDRIC GPVTG,302.26,T,,M,0.00,N,0.00,K,A*38
[/ $BDTXT GPGGA, 015804.000,3150.7712,N,11711.8993,E,1,15,0.72,4( Longitude offset |—
] $BDVIG GNGSA. A, 3,16,26,27,08,03,09,193,14,23,,,,1.37,0.72,1.- e -
| $EDIDA GNGSA, A, 3,84,76,65,86,75,66,,,,,,, 1.37.0.72,1.17,2%07
[ scanT $GPGSV,4.1,13.16.67,327,40,26,53.030,29.27,51,181.43,2; Altitude offset |——
$GPGSV, 4,2,13,31,36,095,18,08,20,200,31,14,17,157,43, 0!
[¥] $GAGGA $GPGSV,4.3,13.40,14,254.37.193,13,172,35,21,13,080,19 1 Reference datu... |-—
(] $GAGLL GPGSY,4,4,13,22,05,223,28,0%58
] $GACHS GLGSV,3,1,10,75,46,022,34,85,44,085,20,76,37,320,45 61
7] $64054 GLGSV,3,2.10.65,29,223,45.86,26,155,47,84,14,031,21,7-
(7] $cacsT i GLGSV,3.3,10.72,03.,188,,67,01,338,,1%76
GNGLL ,3150.7712.N,11711.8993 ,E,015804. 000, A, A*47 =
_ GPTXT,01,01,02, ANTSTATUS=0K* 38
o RY h
< ||| | »
[ Contrel
iy ou £ | Patte

Figure 18: Command Sending Using Teseo-Suite Pro Tool

5.3. Support Setting for IRNSS Satellite Histogram

The configuration indicates that the IRNSS satellite needs to perform the following operations: 1. opening
the $PSTM statement output; 2. configuring the NMEA protocol for the Teseo-Suite Protool.

5.3.1. Opening of the $PSTM Statement Output

1. $PSTMCFGMSGL,0,1,0x5088535f,0x7ec22018
2. $PSTMSAVEPAR
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5.3.2. Configuration of the NMEA Protocol for the Teseo-Suite Pro Tool

First prepare an NMEA log for playback, which can only be configured based on NMEA protocol specific
to Teseo-Suite Pro tool at playback time. Follow the instructions below.

- Teseo-Suite Pra - [m} X
fle View Map Tools DR Windowsg®

vlalasl ¢ aols - Olme| i)

Signal level

EEENEDEEEEEE E EE
53] ) ) ) 1) ) ) ) ) ) () ) - - - -
CEREEFEEEEEE L
CCENECNEDEEEECCEEEE

<[ >
E STAB090_»00000004_DL

Figure 19: Playback NMEA Log

< Teseo-Suite Pro
File View Map Tools DR Windows Help

QKetdeot - OmeR (=l #n>-0

Logfile Toolbar

[l

- Open
« v A s ThisPC > Deskiop » NMEAlog w|®| | Search NMEAlog P
Organise New folder =~ O @

~

|| Weekly Report ~ e v Date modified Type Size

Bl ||E.COM5.GWNmang 19/06/201715:55  Nmea Data File 12,560 kB| |
@ OncDrive

5 This PC
1 3D Objects
I Desktop
Documents
4 Downloads
B Music
=] Pictures
B videos
. Local Disk (C)
- HihE ()
- FTIE (E)

- FhEE
File name: [ COMS, §1NmeaLog | Al () v

Figure 20: NMEA Log Playback Step 1
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< Teseo-Suite Pro
File Viewv Map Tools DR Windows Help

ZQB&® t det - 0OmMeE (x| {llT==HRJ-0

[l MEe ¥

" Select the NMEA payload file (XML)
<« “ 4 | <« Local » STMicroelectronics » Teseo Suite > NMEA Payload > STA8083 8030 v @ Search STAS089 8090 p

Organise v New folder (=~ @ @
~

LB @ éme Date modified Type Size

@ OneDrive ConfigPayloadNMEA 13/07/2018 1726 XML 3CHS 351 KB

ConfigPayloadNIMEA_V410 13/07/201817:26 XML 3ZHS 261 k8 |

[ This PC
-} 3D Objects
I Desktop
Documents
4 Downloads
D Music
[&] Pictures
& videos
- FHIE (D)
- TN (E)
- FE (F)

¥ Network v
File name: | ConfigPayload NMEA_V410 V‘ "|

Figure 21: NMEA Log Playback Step 2

“ “ |

i EE EE E R EE B
e e | N EEEEEE
EEEEEEEARE IS EEE
EEEEREEEEE B B N

Figure 22: Generated IRNSS Satellite Histogram
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6 Appendix A Reference

Table 7: Terms and Abbreviations

Abbreviation

CNR

DI

DO

EVB

GNSS

GPS

LED

LNA

Pl

PPS

PRN

SV

TTFF

uTC

WGS84

Description
Carrier-to-Noise Ratio
Digital Input

Digital Output

Evaluation Board

Global Navigation Satellite System
Global Positioning System
Input/optput (Bidirectional)
Light Emitting Diode

Low Noise Amplifier

Power Input

Pulse Per Second
Pseudorandom Noise
Satellite Vehicle

Time To First Fix

Universal Time Coordinated

World Geodetic System 1984
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