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1 Introduction

This document specifies the usage of LC86L EVB (Evaluation Board) which is an assistant tool for
engineers to develop and test Quectel LC86L module.

1.1. Safety Information

The following safety precautions must be observed during all phases of operation, such as usage, service
or repair of any terminal incorporating Quectel LC86L module. Manufacturers of the terminal should notify
users and operating personnel of the following safety information by incorporating these guidelines into all
manuals supplied with the product. If not so, Quectel assumes no liability for any failure to comply with
these precautions.

Be assure the use of the product conforms to the national safety and
environmental regulations, and is allowed in the country and in 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 hazards.

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

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

LC86L_EVB_User Guide 6 /22
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2 General Overview

2.1. Top view of LC86L EVB

The following figure illustrates the top view of LC86L EVB.
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Figure 1: Top View of LC86L EVB
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Table 1: Interfaces of LC86L EVB

SN. Designator

A Y404

B J403

C S101

D J103

E S302

F J301

G U201

H D303,D304,D0305,D306,D307
I S401

LC86L_EVB _User_Guide
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Description

LC86L module
Antenna connector
Power switch
Micro-USB connector
Force_on button
Reset button

USB and SD switch
Indication LEDs

Boot button
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2.2. LC86L EVB & Kit Accessories

2. Connect hardware to evaluation board
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Figure 2: LC86L EVB & Kit Accessories

Table 2: List of Accessories

ltems Description Quantity
USB Cable USB cable 1
EVB Evaluation board 1
Antenna GNSS antenna (active) 1

USB flash drive (including LC86L related documents,

USB Flash Drive i
tools, drivers, etc.)

A sheet of paper giving instructions for EVB

Instruction Sheet
connection, details of EVB accessories, etc.

Others Bolts and coupling nuts 4 pairs

LC86L_EVB_User Guide 9 /22
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2.3. EVB and Accessories Assembly

The following figure shows the assembly of LC86L EVB and its accessories.
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Figure 3: LC86L EVB and Accessories Assembly
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3 Interface Applications

3.1. Micro-USB Interface

Micro-USB connector is used for EVB power supply as well as data transmission.
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Figure 4: Micro-USB Connector
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3.2. Antenna Interface

The antenna connector is used to connect an external passive or active GNSS antenna.
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Figure 5: Antenna Connector

3.3. Switches and Buttons

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

LC86L_EVB_User Guide 12 /22
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Figure 6: Switches and Buttons

Table 3: Switches and Buttons

Part No. Name /0 Description
D101 POWER Pl Power switch
S201 USB/SD switch DI LC86L for data transmission via USB

The module will be reset through pressing and then

S301 RESET DI _
releasing the button.

S302 FORGE_ON DI In Backup mode, press this button, the module will
be woken up

S401 BOOT DI Unused

LC86L_EVB_User Guide 13 /22
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3.4. Operation Status Indication LEDs
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Figure 7: Operation Status Indication LEDs

Table 4: Operation Status Indication LEDs

Part Name /0 Description

Light: positioning success, frequency 1Hz
Dark: no positioning

Light: data output

Dark: no data output

D303 1PPS DO

D304 TXD DO

D305 JAM_IND DO Jamming detection indicator, LC86L not used

D306 GEO_FORCE DO Geo-fence boundary indicator, LC86L not used

Light: active antenna is connected well
D307 AADET_N DO Dark: active antenna is not connected to EX_ANT or has poor
contact with antenna feeding point

LC86L_EVB _User_Guide 14 /22
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3.5. Test Points

The following figure illustrates the test points of the EVB.

GNSS Module Series
LC86L EVB User Guide

TGND
RXD TXD WPPS RESE &

3.0V SCL SDA 3JOFIX GND

Table 5: Pin Description

Pin No. Signal
1 RXD

2 TXD

3 1PPS
4 RESET
5 GND
6 3.0V

7 SCL

8 SDA

9 3DFIX
10 GND

LC86L_EVB_User_ Guide

Figure 8: Test Points - J104
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4

EVB Operation Procedures

This chapter mainly illustrates the operation procedures of LC86L EVB.

4.1. Communication via Micro-USB Interface

Step 1:

Step 2:

Step 3:

Connect the EVB and the PC with a Micro-USB cable through Micro-USB interface, and then
switch POWER to ON state to power on the EVB.

Run the USB flash drive on PC to install the USB driver. The USB port numbers can be viewed
in Device Manager of the PC after the USB driver is installed, as shown below.

v § &0 (COM #H LPT)
ﬁ Silicon Labs CP210x USE to UART Bridge (COM18)

Figure 9: USB Ports

Install and then use the tool QCOM provided by Quectel to realize the communication between
LC86L module and the PC.

The following figure shows the COM Port Setting of QCOM: select the correct “COM Port” (USB
Port shown in the above figure) and set the correct “Baudrate” (the default value: 9600bps). For
more details about the usage of QCOM, please refer to document [4].

COM Port Setting -

COM Fort: |18 vl Bandrate: IEIEI:II:I vl StopBits: |1 vl Farity: IHone vl
ByteSize: IE vl Flow Control: IS'H Ctrl Flow VI Close Port

[2020-03-27_15:30:21 268 |$GHGLL, , , ., 000149, 099, V, Hx&S A
[2020-03-27_15:30:21: 959 1$GPTHT, 01, 01, 02, ANTSTATUS=0FEN+ZE

[2020-03-27_15:30: 22 230 1$GHEMC, 000150, 099, ¥, ,,,, 0. 00, 0. 00, 080180, , , H, V22
[2020-03-27_15:30:22: 230]$GHYTG, 0. 00, T, .M, 0. 00, K, 0. 00, E, F+2C

[2020-03-27_15:30: 22 230 ]$GHGGA, 000150, 099, , . , . 0,0,,,M M, #52

[2020-03-27_15:30:22: 2301360558 & Lo s s sssvssssassns 1#1D

[2020053-27_15:30: 22 230 1$GHGSMA b Lo s sy s sssnssses 2%1E

[2020-03-27_15:30: 22 230 1$GEGSY, 1, 1, 00, 0+65

Figure 10: COM Port Setting of QCOM
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4.2. Firmware Download

The LC86L module upgrades the firmware through the USB port by default. Please follow the procedure
below to upgrade the firmware:

Step 1: Install and open the Flash tool software;

Step 2: Connect the EVB to a PC through the USB cable, and switch POWER to ON state to power on
the EVB.

Step 3: Follow these steps to upgrade the firmware:

Click "Settings"-"Baud rate"-"Auto Detect" to select the baud rate;

Click "Settings"-"COM Port"-"COM3" to select the communication port;

Select the download file: Click the two red boxes shown in step ¢ in the figure below to select the
corresponding file path: "Reserve" corresponds to the download management file, and "ROM"
corresponds to the project firmware;

Click the "Download", "OK" and "Go" buttons to start the firmware upgrade

W MTK FlashTool G4.0 W MTX FlashTool G40
Fle Action Options & File Action Options b
(Dowricod]|  [ETICREN .~ Auto Detect (Dowdbad] | Baudrote |
= | OMport b 921600 [
Dowrdosd Agent  Dowrload LIS 450800
S 230400 - : g
B N foRImET [
- 115200 | : : !
DA~ |DieolwerelCEEL  =7eng AMAOIAOZSVD FDAEIES & |Do\ecfware\LCESLIANRONADZSVIZVLCHELIANROY:
nanms: | tegon addresz | 38400 ris | locaic | nams |_tegion addiess | begin addiers | end addiess |
[ ROM CO0000000 | 19200 FO3  Diuolt |[EIROM GOO0000  OuDOOG0000  OWOD0ATFD3
14400
9600
4800
e
L I
Fila Achon Options
Dowmioad | d
= e | 2 @
Drowrinad digert owrinad USB_Drowerdoad
poszar
UDASI9 P |Dfscltware\LCBELIANADTADZSVOZ\LCEBIANROTADZSVIZMTK _AlnDne_DA_MT3333 bin
7 DOD0NND 00000000 DAOIAFD3  D:lsoitware\LCSBLIANRDIATZSVOZLCESLIANRD1A025
Download s

Pleass jeset tagel and chek [Go 1] button b dovmilosd.

e

Figure 11: Flash tool configuration and firmware upgrade
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The PowerGPS tool can be used to view the status of GPS, GLONASS, BeiDou, and Galileo satellite
reception. This chapter will mainly introduce the use of the tool

5.1. COM Port and Baud Rate Setting

Step 1: After the EVB and its accessories are properly connected, power on the EVB and start
PowerGPS (this article uses PowerGPS Trial 2.3.5 as an example), and the following main interface is

displayed:

@ (PowerGPS Trial 2.3.5) (Released for MTK)

- X
File View Setting MTK Tools Window Help
[E][ v | ] v o] ]| | |
1 MTK GPS = =8 * Sar ===
SRR TR MvEA T | =
Send MTK Packet [only chars between § and *} &
Send | [PMTK B =
—45
Feceive TP
%35
=30
=25
S0
10
5
0
sia) PRN
P S =1 | b stetiss [SE=IEE] | =Inmvea Tex (===
Horzontsl | vertical | Velacity | Prim | Setup | Signal - Fix | Fix Dualiw | 5 | DOP | Information | KMEA | MT Binary | Packet |
70 [ETEF LI TC Time ~
GGA  Latitude
o GGA Longlude
S0 GGA  Pos Fix
H L GGA Mum of Y Used
£ 5 GGA  HDOP
Ehd L GGA  Alttude m]
£ 20 RMC  UTC Dats
2 T GGA  DGPS Age [s)
: GGA  DGPSID
] GSY SatinView
Time GGA  Geoid Offset (m]
= G354 OpMode
o - - -
Detta East (m) |7 - minchr R - Maxche 7 - 7ix G3a Fiimabode e
0% { {[con_]lport[1g || Baud [9go0 . ||Week oW OFF

Figure 12: PowerGPS main interface (not connected)

Step 2: At the bottom of the interface, select a correct COM port and baud rate (LC86L module

Vol
supports 9600 bps by default), click the button =

interface in default layout will be shown:

LC86L_EVB _User_Guide

“Create Connection”, and then the following
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. [FowerGPS Trial 235 ) (Relewsed for MTK) (=]
File View Setfing MTE Tooh ‘Window Help

| |
-;_7' |- m'||mlhr.n1tu PR J@|w|ﬂlﬂ|
 MTK GPS. - | o |a = m|a ]
[ PHT'I.'T&]'FM] NMEA 1]
&
G MTH. Pihat [k chart Bsionen § a0l 1 -
j o Eg@m E @ o
et | [PMTE 3 o B o Y s
o 5 ) SR
Fataren I 4 IE
r :°|@ e ED B
i
e A e
S (=]
" ey YT T sy 1y
G1 GEGIIGIIGZGINSADTME? B BT B B100130
PRN
L 2 fef=ral | = S [ EEE | | i ] ETEa |
Himzonidl | Vi | Vielocity | Pom | Setup | Sigral-Fo | Fiu Qually | 5¢ | D3P | | whoemation | MpEA | MTK By | Packet |
" || EEEE U Tew (3 2% 22 o0 A
| ® 0 G4 Latade T MERTTIN
= = GGA  Longhite N7 1967 E
E = GGA  Poi Fin Vahd 5PS
£ ¥ = GGA  Hum ot 5V Lsed 11
& P | L] GGA  HDOP 10
s »n GGA  Amds [ % 100
b A ia Fin AMC T Dt b T
= . GEA  DGPSAgejil 00
4 | & » - a . "o0 L G4 DGPSID 0
b GEV  SemView 10
b * " & bl [ ~sincwn 7 - Maacwn 7+ 1 | GGA  Geos Ditedim 0000 v
Defa East jm) 4 ® - 5
0% .Fsu —| Port F; _] Baud rgﬁaj _|w._-gk 2064 |TOW 444518 OFF

Figure 13: PowerGPS main interface (connected)

5.1.1. PowerGPS interface description

On the PowerGPS interface, GNSS information such as CNR message, time, position, speed and
precision can be viewed. Explanations are listed in the table below.

Table 6: Explanations of PowerGPS Interface

Icon Explanation

® SV with PRN 65. If the position of SV is near to the centre of
the Sky View, the elevation angle of SV is close to 90°.
® Blue means this satellite is being tracked.

@I'. ® Light blue means this satellite is not being tracked.

LC86L_EVB_User Guide 19 /22
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® The CNR of PRN 28 is 49 dB/Hz.

| GmeansitisaGPS satellite, B means it is a BeiDou satellite,
and S means it is a SBAS.

® Light blue column means the navigation data of this satellite is
in use.

yVeprfy vy vy rnv v nva
G19G22|G28|540Q194 B2 B3 B7 B8 B10B13 B27

PRN
IS -
— [ ] — 42 43 |
EennnERR |
— ® The CNR of PRN 3 is 42 dB/Hz.
] ® White column means the navigation data of this satellite is not
in use.
G=9G;2 G;S 510(11'94 BIZ Bl.'! BIT B'B B:OB:J' B!’T\
PR
UTC Tirne 08:57.29.000 ® UTC time
Latitude 184628000 N ® Latitude degree
Longitude 11719382833 E ® Longitude degree
Pos Fix Valid DPS ® Position fix
Murn of 5% Uzed 13 ® The number of satellites being used
HOOF 0.810 ® Horizontal dilution of precision
Alkibude: [m) 5B.500 ® Altitude based on WGS84 datum
UTC Date 2017-10-26 ® UTC date
Fiving Mode N0 ® Fixing mode: No-fix, 3D or 2D SPS
5 in Uzed G24 0193 G18G20 ® Satellite being used
PDOF 0.810 ® Position dilution of precision
YDOP 2.000 ® \Vertical dilution of precision
°

speed [m/s] 0.000 Speed of receiver

5.2. PMTK Command Sending

PowerGPS supports sending PMTK commands to control the module. The format of PMTK commands to
be sent include only characters between ‘$’ and *’, for example: PMTK869,0.

LC86L_EVB _User_Guide 20 /22
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M MTK GPS o ||= | =]
FMTE TR | NMEA, T |
—Send MTE Packet [only chars between $ and #)

Send | |PMT|=:359,|] ~|

—Receive

Figure 14: PMTK Command Sending via PowerGPS

5.3. Automatic TTFF Testing

PowerGPS tool allows users to measure the TTFF (Time to First Fix) under different testing conditions.
The TTFF can be tested under full cold start, cold start, warm start or hot start conditions, and the number
of tests can be selected from 1, 10, 20, 100, 1000 and 10000. Click the “Run” button to start the test and it
can be stopped by clicking the “Stop” button.

The following are the detailed configuration steps during TTFF testing:

Step 1: Start “MTK” menu, and then click “Static TTFF Testing” to enter Automatic TTFF Testing as
shown below:

LC86L_EVB_User Guide 21 /22
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@ (PowerGPs Trial 2.3.5 ) (Released for MTK)

Tools

File View Sem'ng \Mndow Help
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HF('
STt PO

i .‘ : _‘ 5 EPO Management Tool A Sky View
[PMTKTR/RX)| NMEA ~ Get EPO Data
~Send MTK Packet (on Hotstill Tool
Send | [PMTK"  Locus Teol
Receive Jamming Tool
@ Automatic TTFF Testing
Heslal Ty
l"‘ vor . coweem o c s> Restart Type
a (=253
& 1 “ 10 " 20 Cm 1000 T 10000 Deﬁﬂ!| | ’—rhe Numb Of Tests
' 7| Stop | Flesl Chait '|' Ceehig | SetRelererce Pani | Hot Restat TTFF (310)
© |Rella  JAellon  (Cursilel [Cureetlon (2D Eucdm] (3D Euedml UTCTime  [FixMods |
e U BAEG. 117156807 31846462 117196947 207 273 CERIAE)
—
® [0 1isy  frrasy frrasv [rrsesd [ivdepH  [rrignss [reepace [Frvece | |
Horizl || Cutr 07 0.7 0z 0.7 5 1207 183
Min 05 05 05 05 105 a8 168
Mea i 06 06 i3 08 145 195
Mass 07 07 07 07 07 2E 73
S a7 07 07 07 07 26 73
&% 07 07 07 07 07 2E 73
200k £00m (2000w [0900m (20502 [of0m  [Opnamiz  [TTaGNSS | |
TIEF or 0.7 0r 0.7 %
Teds 3 8 8 8 '8 8
Min 08 05 0% 05 0% 05
M 06 06 08 06 106 06
[ Mass 07 07 0.7 07 07 07
[ 05§ 05 05 05 105 05
67% 08 i3 06 06 08 i
ET-a T 07 07 07 07 07
E=I k) a7 07 07 07 07
&% o7 07 07 07 07 07
Wait 12 seconds, Remain (sec): 11

Figure 15: Static TTFF Testing via PowerGPS

Step 2: Click “Set Reference Point” and the Options window will be shown as below, then choose

“Reference Location”.
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[ Options (Fscm)
Reference Location I ] MTK Chip | Device | AGPS Agent
eneral | Spstem I DataLog I Maintenance | Replay | GPS Setting
—Pivot sentence (Identify that a full NMEA set had been received)
* GGA " GSA " RMC
" GLL  GSY VTG

~Decode sentence
v GGA v GSA v BMC v GLL v GSY v VTG

[~ Open COM port connection after program startup
v Verify NMEA checksum

[~ Monitor periodic mode status

Figure 16: Choose Reference Location
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After that, the interface will be shown as below. Click “Use Mean Position” and then “OK”.

"

Options M1

General | System | [ata Log I t aintenance I Replay | GPS Setting
FeferenceLocation | MTKChip | Device | AGPS Agent

|Jze Mean Pozition “ Edit Location List |
Set From Location Filel I LI

Reference Point |

& LLH[Deq) " LLH[Deq. Min] (" ECEF [%vZ)

Lat [31.846319391 p | Lat |31 D |50.77916 M | &N s

Lon [11719880533 p | Llon [177 D[t1s2g2 M [ ¢
Hot [43727863828 m | Hat [1313  m

Apply |

" |-24?‘8?89.84 Y |4a2345u.?? z |3345990.55 ‘

Figure 17: Click Use Mean Position
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Step 3: Return to the interface shown as below and click “Config” to get to TTFF Configuration interface.
Then set “TTFF Time- out (sec)”, and finally click “OK”.

L7 i o l
@ Automatic TTFF Testing = B |
~Restart Type

& HOT C WARM " COLD C FULL
—Number of Tests = -
1 61 C2 _Cin 100 C 1000 C Deine ||
| Stop | ResukChatt || Config || SetReference Point | HotRestart TTFF [8/10]
Ref. Lat Ref. Lon [Current Lat__[Current Lon 2D Enorfm) _ |3D Emorm) _ [UTC Time _|Fix Mode |
31,846319 1117198807 31.846462 117198947 1207 27.9 08:3517 3D
INFO 111y [T73sv [1Tasv  [T713EPH  [TT4EPH  [TT1GNSS |FF2DAcc  [FRvacc | [
Current 07 07 07 07 07 207 188
Min 05 05 05 05 05 49 158
Mean 06 06 06 06 08 145 196

*[Max 07 07 07 07 07 226 239
90% 07 07 07 07 07 226 239
95% 07 07 07 07 07 226 239

20-10km__[20-600m [20-100m [30-100m [2060m  [3060m  |Dynamic |TT4GNSS | [
TTEF 0 07 07 07 07 07
Tests 8 8 8 8 '8 8
Min 05 05 05 05 05 05
Mean 06 06 06 06 06 06
Max 07 07 07 07 07 07
50% 05 05 05 05 05 05
67% 06 06 06 06 08 06
90% 07 07 07 07 07 07
95% 07 07 07 07 07 07
99% 07 07 07 07 07 07
'Wait 12 seconds, Remain (sec): 11 5

Figure 18: Click Config
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2 |

TTFF Criteria

[v 20 10km
[v 20 B00m
[~ 2D 100m
[~ 30 100m
[~ 20 50m
[~ 3D 50m
[ Dynamic
[~ TT4GMSS

General |r-.-1i3.3 |

—Default Criteria
20 10km
20 B00m
20 100m
30 100m
20 50m

30 B0m
Dyrammic
TT4GMSES

S 10 16 18 B N 1 TS

—when to Count TTFF
f* After Restart Message

{ After Bestart Cormmand

[~ Awto re-zend restart CHD
—waiting time befare testing

o

Wi aiting time before nest TTFF test

W aiting bode
o “Wait after TTFF

{ Fixed intervyal { Specific subframe time

—Haot Restart W aiting Time [Sec]

o

TTFF Time-out [Sec) (100

—wfarm/Cold Restart W aiting Time [Sec]

£+ Random Delay[d ~ 29]

£ Fized Delay

Random Baze IU
Fixed |15

]9

Figure 19: Set TTFF Time-out (Sec)

Generally, if hot start is selected, “TTFF Time-out (sec)” is recommended to be set as 10 s. If warm start
is selected, it can be set as 50 s. If cold start is selected, it can be set as 100 s. “TTFF Time-out (sec)’
can help judge TTFF and save time.

Step 4: After all above operations, click the “Run” button to start the test and it can be stopped by

clicking “Stop” button.
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@ Automatic TTFF Testing =3 Een <)
Restart Type
@« HOT " WARM ¢ COLD ¢ FULL
—Number of Tests
1 10 20 100 1000 ¢ 10000 € Define |1
Run I Stopl Result Chattl Configl Set Reference Pointl Hot Start TTFF
Ref. Lat Ref. Lon ll:unenl Lat ll:unent Lon [20 Error(m] I3D Error(m) IUTC Time |Fix Mode I
INFO 1715y |1T3sv [T74sv  [TT36PH  |TT4EPH  [TT1GNSS |FF2Décc [FRvace | |
Current
Min
Mean
Max

90%
95%

2D-10km__|2D-600m__ [2D-100m__ [3D-100m  [20-50m _ [3D-50m _ |Dynamic _ |TT4GNSS | |

TTFF
Tests
Min
Mean

Max

50%
B7%
90%
95%
99%

[

Figure 19: Click Run/Stop Button

Step 5: After finishing the testing, users can see the testing result charts. The test result will be stored in
the directory where the tool is installed, for convenient view of the log at any time.
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6 Appendix A Reference

Table 7: Related Documents

SN  Document Name Remark

[1] Quectel_LC86L_Hardware_Design LC86L Hardware Design

2] Quectel_L76-LB&L26-LB&LC86L_GNSS_Protocol S  L76-LB&L26-LB&LC86L GNSS
pecification_V1.1 Protocol Specification

[3] Quectel_LC86L_Reference Design LC86L Reference Design

[4] Quectel_ QCOM_User_Guide QCOM User Guide

Table 8: Terms and Abbreviations

Abbreviation Description

CNR Carrier-to-Noise Ratio

DI Digital input

DO Digital output

GPS Global Positioning System

GLONASS Globalnaya Navigazionnaya Sputnikovaya Sistema, or Global Navigation Satellite
System (Russia's version of GPS)

GNSS Global Navigation Satellite System

HDOP Horizontal Dilution of Precision

IO Bidirectional

LED Light Emitting Diode

PDOP Position Dilution of Precision

Pl Power input
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PO Power output
PPS Pulse Per Second
PRN Pseudorandom Noise
SPS Standard Positioning Service
SV Satellite Vehicle
UART Universal Asynchronous Receiver & Transmitter
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