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1. Introduction

RTK-M100 User’s Manual

RTK-M100 system product is dual-frequency multi-constellation RTK devices, Embedded

NXP® i.MX 6 (Automotive Grade) high-end processor and provides centimeter-accurate GNSS

measurements. All of them can work in base station or rover. There are two communication

interfaces, including Ethernet, 4G/LTE. Through these built-in communication functions for

local or could data center communication with the external host.

RTK-M100 system have not only 64M bytes on-board flash memory for saving up to 7 days

of RTK position data, but also a micro SD interface to log RTK position data and GNSS raw data

for post processing. In addition, light weight and low power consumption make RTK-M100

product series easy to use.

2. Feature

Embedded NXP® i.MX 6 (Automotive Grade) processor.
LOCOSYS Centimeter-accurate RTK module.

LOCOSYS RTK algorithm.

Support Multi-frequency and Multi-constellation.
(GPS, BEIDOU, GLONASS, QZSS)

Up to 5Hz RTK position.

Up to 2Hz simultaneous RTK position.

Built-in RJ-45 Ethernet function.

Built-in 3G/4G-LTE modem.

Built-in NAND flash ~ LPDDR2 -~ Power management.
Micro-SD ~ CAN-Bus interface ~ Micro-SIM holder.
Light weight and low power consumption.
Embedded Linux OS.

3. Application

Precision agriculture

Environmental and structural monitoring

Land survey, 3D mapping and aerial photography
Base Station or Rover use
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4. Hardware description

4.1. Block diagram

4G/LTE
| BTK antenna
Detection| module EI?
e mmmmmmn |/
H ] UART
| camPUt;r . lobumsmmsim] USB o UART | UART I use | 4G/LTE |
| powersdstr g
e = -
! LUART| | 6-pin |g .
e Conn. NXP® [ MX 6
messss=s & .| Ethernet ——
- - processor | ...
- Debug
= ol Micro 5D e Port

Conn.
/O

{: : Conn. CAN bus
Transceiver

4.2. Ethernet connector
The product does not support the hot plug of Ethernet. If Ethernet is going to be used,

please insert Ethernet cable before turning on the power of the product.

4.3. Mini USB connector

The product is powered through Mini USB connector. PC’s USB port, 5V power bank or
5V/1A adaptor can power the product. Mini USB connector is also used for communication with
PC’s software tool RTKFox. The optional internal battery of the product is charged through Mini

USB connector, too.

4.4. Micro SD connector
The product supports hot plug of micro SD card with FAT32, ex: FAT or NTFS file system. The

user can save RTK position data and GNSS raw data to micro SD card for post processing.

4.5. 1/0 connector

The 8-position 1/O connector of the product is compatible with Hirose’s DF13 series. The
pin description of the connector is in the following.

Pin 1: CANL, CAN Low-Level Voltage I/0O.

Pin 2: CANH, CAN High-Level Voltage 1/0.

Pin 3: GND, ground.
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Pin 4:10_PWR, power input for IO pin 1 ~ 4. Input voltage range is 3.3V~5.5V.

Pin 5:10_01, general purpose |0 pin 1. Logic level is based on the voltage of IO_PWR.
Pin 6:10_02, general purpose |0 pin 2. Logic level is based on the voltage of IO_PWR.
Pin 7:10_03, general purpose |0 pin 3. Logic level is based on the voltage of IO_PWR.
Pin 8: 10_PWM, general purpose 10 pin 4.Logic level is based on the voltage of I0_PWR.

(%) 1+

| 1o
| @ FOVER T
‘ (v

s

Pin 1 Pin 8

4.6. Serial port connector

The external host CPU can communicate with the product through the serial port. The
protocol is 115200-8-N-1 (115200 baud, 8 data bits, no parity, 1 stop bit). The 6-position
connector of the serial port is compatible with Hirose’s DF13 series. The pin description of the
connector is in the following.

Pin 1: NC, not connected.

Pin 2: TX, transmit data to the external device. (3.3V)

Pin 3: RX, receive data from the external device. (3.3V)

Pin 4: NC, not connected.

Pin 5: PPS, pulse per second.

Pin 6: GND, ground.

Pinée Pinl

TX and RX signals of the serial port and USB-UART bridge IC connect to the same UART port
of the product’s internal CPU module. If both serial port and Mini USB connector are connected,

the serial port will dominate the communication with the internal CPU module.
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4.7. RF connectors of RTK antenna

The product supplies the dedicated 3.3V power to the external GNSS antennas through RF
connectors of RTK module. It has built-in antenna short circuit protection. The product can
detect RTK antenna connection status. If RTK antenna is not properly connected, green LED will

be always on.

4.8. RF connector of 4G/LTE
Connect 4G/LTE antenna before turning on the power of the product. If the product
successfully registers to the network of the telecom provider, the yellow LED will blink once

every second.

4.9. LED
The product has three LEDs. The colors are red, yellow and green. Detail description is in

the following table.

LED State Description

Red | Blink (on/off: 500ms) The product is working.

Successfully register to the network of the telecom provider

Blink (on/off: 500ms)

through 4G/LTE.
) Not register to the network of the telecom provider through
Blink (on/off:250ms)
4G/LTE
Always on RTK antenna is not properly connected.

) Data log function has been enabled, but fails to detect the
Blink (on/off:100ms) ) ] )
micro SD card or internal flash memory is full.

Green ) e Rover mode: RTK fix is not available.
Blink (on/off:300ms) i ]
¢ Base station mode: Survey-In is not complete.

) ® Rover mode: RTK fix.
Blink (on/off:500ms) i )
® Base station mode: Survey-In is complete.

5. Installation of SIM card

First, power off the product and confirm the red LED is off. Then remove 8 screws of the
product and pull out the PCB board. The SIM card holder is on the bottom side of the PCB
board shown as below picture. Prepare a micro SIM card with no PIN lock, and insert into SIM
card holder. Then put PCB board back into the metal box of the product and tighten the screws.
Now SIM card is installed.
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6. Getting started

RTK-M100 User’s Manual

RERTE

Micro 51M

1. Install USB driver for MS Windows. It can be downloaded at
http://www.prolific.com.tw/UserFiles/files/PL2303 Prolific Driverinstaller v1200.zip.

If Ethernet is going to be used, plug in Ethernet cable before power on the product.

If 4G/LTE is going to be used, insert a micro SIM card with no PIN lock as described in the

section 5. Attach 4G/LTE antenna.
4. Connect Mini USB cable to the product and the computer. A COM port will be enumerated

in the Device Manager of MS Windows.

i Device Manager - O
File Action View Help

&= @ HEl=

~ % DESKTOP-3B2BOFU

» i.q Audic inputs and cutputs

> % Batteries

> a Bluetooth

> ® Cameras

> O Computer
= Disk drives
& Display adapters
-2 DVD/CD-ROM drives
B Firmware
Human Interface Devices
== |DE ATA/ATAPI controllers
% Imaging devices
Keyboards
g Mice and other pointing devices
[ Monitors
> I Metwork adapters
v {§ Ports (COM & LPT)

ﬁ Prolific USB-to-Serial Comm Port (COMA4) I

> ™ Print queues
» =l Printers

WOW W W W W W W Y
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5. Press the red button to power on the product. The red LED of the product will be on
immediately. Wait for up to 1 minute until the red LED blinks. The product starts and ready
for control.

6. Now you can run PC software tool RTKFox to evaluate the product.

7. Configuration examples

RTK-M100 product series can work in three different modes, including rover, base station
and sensor mode. The user can use PC software tool RTKFox to configure. After finishing the

steps in section 6, RTKFox starts as below. Select COM port that the product is connected.

T LOCOSYS RTKFox — O 4

Setting  Help

ScanPort

ik Ready Disconnect | UTC:9/4/2019 5:58:20 AM

If RTKFox connects to the product successfully, all buttons are enabled as below.

T LOCOSYS RTKFox — O *

Setting  Help

l . @/ ,ﬁ,@ >- 1) @ S il el b 2] ¥ @ *T_r:

i ¥ Ready COM4 | UTC:9/4/2019 6:05:00 AM
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7.1. Configuration example of the rover
Click the radio button of “Rover” to show the setting page as below picture.

F LOCOSVS RTKFox - O X
Setting  Help
© 1 ( e 229 [
r RON-°IP-| G il ] TR % g )
Conﬁgula‘(iun} - X
Toolbar 5
Apply
Rale
() Bass Station (® Rover ) Sensor Node
Setting
Rover
Option 1 Steeam 3 Input Steearn Format
Positioning Mod kinenati Do Lo I & i Rowver RTCM32
e s et | LogBehavior Sopwhefll | v nput Stwesm. | NTRIP Client = oo
- Base Station RTCH32
Update Frequency 1 Ha ¥|  Solution Result Trancemit NMEA GGA to bass station
) ) Solution result log destination | Off v Hirip Caster Seting 4 OBESS Cousallafon
Min Elevation ‘15 | deg) Z GNSS Ensble
[s0.2058.49
Raw Data Address | ] ors
SNR Mask  Min CINO |35 | @BHD) ) bl bog Buse GNSS v dsa in SD caxd. Fort 8002 | GLONASS
(4] Enable log Rover GNSS raw data in SD cand Mount Point | RICM32_GGB I GALILEO
Enable Constrzint i [ome BEIDOU
T e == — QESS
Password | ERERRRE R
0 ;
) Ready COM3 | UTC:9/5/2019 9:21:25 AM

1. Click the selection “Position Mode”. There are three options. The option “kinematic” is
for RTK position. The option “Moving baseline” is for RTK heading. The option
“kinematic + moving baseline” is for simultaneous RTK position and RTK heading.

Click the selection of “Update Frequency” to set the update rate of RTK.
Input the settings of NTRIP Caster.

4. Click the button “Apply” to take effect. The settings will be saved in the internal flash
memory.

5. Check 4G/LTE connection by clicking “Network” button. If the product registers to the
network of the telecom provider, it will show “Connected” as below picture.
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4P LOCOSVS RTKFox
Setting  Help
S e == T '@: B ol
fCPLAYO Ui Al &
Network ] N‘
. — =
Network service via: 4G S
n "
G Etherst Network" button
Wetwork Configuration Wetwork Interface
PDP Type [0 ~| Retresh
Aecess Point Name | Intemetl )
- all
ul
Sim Card Statos Readwr
[56 Stotee Comnackd | IMEI B62015036451 145
e T Manufacturer LONGEUNG
40 Statas Model Tas07C
IF address 103423759 Revision LLAOOZ9.1 4 MO05
Sub-Net Magk address 255205 5055 Current Functiomality Full functionality
Received data TI5TTT6| Bytes Metwork Operation ATUTO
Received packets 156243 Netwark Service Type LTE FOD
Send packets 3108863 Ciperation Mode Automatic
A rcess techmology selected TTELN
Ciperator "Chonghwa Telecom"

6. Click “Satellite Info” button to check the received GNSS signal strength. Most signals

should be higher than 40. If you want to see satellite information from the

reference/base station, you can click “Display” button and select “Rover & Base”.

 LOCOSYS RTKFox - | X
Setting Help
. - e | =— [MMEA] T gy
: > o2 =Y~
/© oaoe B EESE
Monitor Status l/ Solution Result )/ “Satellite Info | Network v X
se 1 \lT H "
Display | Rover Only v Frequency (L1 w Satell!te |nf0 DUtton GFS tome (TOW):382500.000
1L H "
Display" button
o B0 Rover
%‘ N Fixed
Float
N Mot Used
e s
D G100 G12 G15 G20 G21 G224 B B2 B3 B4 BS B6 B7 BE B% B10 B12 BI13
Gex 20 20 40 46 S0 78 52 39 57 37 16 S5 24 42 46 10 15 S4
(ﬁi?] 318 140 41 327 260 46 143 242 204 119 258 337 171 195 300 188 225 230
OReady COM3 | UTC:9/5/2019 10:31:21 AM
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7. Click “Monitor Status” button. If “bps of NETWORK” varies, the connection to NTRIP

Caster is established and the correction data for RTK is received.

“F LOCOSYS RTKFox - O P
Setting  Help
[%- N (o : D |y 29 ol
 ROR“Y- [t & il ] G R e e il
Monitor Status } A - X
Input Streams M =
GNE31 207330 Bytes 4884 bps
" = n
e | o B 00 ] Monitor Status" button
None 0 Ertes ] bN
bps of NETWORK
Crufput Streams
Rover Raw Data 194745 Bytes 4841 bps
Ease Raw Data. 240630 Bytes 6017 bps
None 0 Bytes 0 bps
Hone 0 Bytes 0 bps
Device Info
Chip [D CHF9460F425F
ETE:ALODEOZO7/18/2019 17:36:44
Software
Hardweae H¥w:10
BLI:ADS0.EO]
Firrnware DEV:A000.B02
ENL:ADS0.BO]
FiR:41.00.B01
Fia:A100.B01 _
FiT:A1.00.B01
GNES1 F100Co0iBO1l
module a2
O Ready | COMS3 | UTC:9/5/2019 10:08:27 AM

8. Click “Solution Result” button. You can see RTK fix or not and the other information of
RTK position.

4 LOCOSYS RTKFox - | X
Setting  Help
F MO I°] iRl e Sl
Monitor Status)/Solution Result ] \ - X
UTC 20199/6 05:09:06.000 ' "gp|ution Result” button
Kinematic: Fix —_—
Moving Baseline:  Invalid ~ RTK fix
Latitude: 25.06187594'N
Longitude: 121.64575673°E
Height: 136.703m
Pitch: 017313
Yaw: 040.242
Baseline: 1.575m

Ground Speed: 000.020m/s
Heading of Motion:  000.00000°

Latitude: 25.06186550'N

Longitude: 121.64574700°E

Height: 137.172m
£ Ready | COM3 | UTC:9/6/2019 5:09:07 AM
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Click the radio button of “Base Station” to show the setting page as below picture.

Height 1371721 (im)

Mount Point |LOCOSTE

P LOCOSYS RTKFox - O %
Setting  Help
@ WS i A LD &b
F O Bap® CinalfMES @ Oyl
Configurationl * X
Toolbar 3
Aprly
Role
(@) Base Station () Baover () Benzor Hode
Betting
Baw
Position ,T Stream 2 Option
Sowree Cratput Stream NTRIF Caster w Date-Log
Log Behawior Recursive (FIFO)
Ntrip Caster Setting
R Data
Lot il (Bee) Addme:  [BOZ4B 155236
2 gg |

{7 Ready

COM3 | UTC:9/6/2019 5:30:29 AM

1. If the position of the product is known, select “LLH” and input its latitude, longitude and

height. If the position is unknown, select “Survey In” to let the product get its own

position that accuracy is 2~5 meters depending on the received GNSS satellite signals.

2. Click the button “Apply” to take effect. The settings will be saved in the internal flash

memory.
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3. Check 4G/LTE connection by clicking “Network” button. If the product registers to the

network of the telecom provider, it will show “Connected” as below picture.

% LOCOSYS RTKFox
Setting  Help
] o (& 52 2 $ oIy
O PALO® O iknliRES@ &
Network ] R"‘
. . =
Network service via: 4G i
n n
46 Ethemet Network" button
Network Configuration Network Interface
FDP Type [E53 | Refresh
Access Point Name | Inhemet|
Signal Strength |
ul
Bim Cerd Status Ready
I A3 Status Comnected I IMEL 862015036421145
i o Manufarturer LONGRTHG
4G Status Model T9507C
IF address 10.34.237.99 Rewision LLA0029 1 4_b005
Sub-Net Mask sddress 255 255 255 255 Cnrrent Funstinnelity Tl
Received data TIZTTIG ) Bytes Network Operation ATTO
Send data 502424300 Buytes SIM presence READY
Received packets e Network Service Type LTE FDD
Send packets 310863 Crperation Mode Boartoynatic
Aeees fechnolo gy selected TTRAN
Cperator "Chonghues Telecom”

4. Click “Satellite Info” button to check the received GNSS signal strength. Most signals

should be higher than 40.

F LOCOSYS RTKFox - O e
Setting  Help
L8 B o o e $ &29
70 Pawld ¢ iyrd £58 dill
Satellite Info | - X
Setting
Display |Rower Only - Feequency |L1 - GBS time (TOW):456601 000
- B0 Rover
E: N Fixed
Float
. ot Used
50 oo
40
30
20
10
D_
I
[El:gv) 85 50 18 83 43 37 20 53 40 58 38 16 72 74 47 64
ézei;;, 103 13 124 183 231 298 il 142 242 205 118 258 235 B0 223 342
% Ready | COM3 | UTC:9/6/2019 6:54:35 AM
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5. Click “Monitor Status” button. If “bps of Output Streams” varies, the data is successfully
transmitting to NTRIP Caster.

¥ LOCOSYS RTKFox - o X
Setting  Help
' = [ a 5 L I m Tren l!_:n $ @ SOk
@/ ﬂ‘} |w \)r dl 1in) (|G l'\\jblll:lﬂ
Monitor Status ] - X
Input Streams =l
GHEEL 211054111 | Botes 3800 bps
None 0 Bytes U bps
Hone 0 Butes 0 bps
Cuiput Streams
NETWORK-1 60543004 | Butes 2211 bps
Rover Rav Dats 164264533 Btes | 2754 tps bps of Output Streams
None 0 Butes 0 bps
None 0| Buytes 0 bps
Device Info
Chip ID CHF460F4270
RTE:41.00B02 07/18/2019 17:36:44
Software
Hardwere HWw:10
BLD:40.90 BOL
Firmware DEV:40.90 BOZ
ENL:40.90.BO1
FiR:A1.00B01
Fis:al.00E0L
FEI:41.00.B01 L]
f:} Ready COM3 | UTC:9/6/2019 6:46:10 AM

6. The configuration of the base station is done.

8. RTK network

Most countries have Continuously Operating Reference Stations (CORS) operated by the
government or enterprises. The standard protocol called NTRIP is adopted to access these RTK
differential corrections. RTK-M100 product have 4G/LTE modem and support NTRIP that can
access these corrections to achieve centimeter RTK accuracy.
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