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1. Introduction

RTK-M100 Series User’s Manual

RTK-M100 product series are affordable dual-frequency multi-constellation RTK devices that

provide centimeter-accurate GNSS measurements. RTK-M100 product series include RTK-M100,
RTK-M100R, RTK-M101 and RTK-M101R. All of them can work in different modes: rover, base

station or remote sensor (i.e. remote GNSS raw data collector). There are three communication

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

the product as a rover can receive data from NTRIP caster or the remote broadcasting base station,

and as a base station can transmit data to NTRIP caster or broadcast data to the rovers. There are

USB and UART interface for local communication with the external host.

RTK-M100 product series 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 outdoors.

2. Feature

e Centimeter-accurate RTK
e Support dual-frequency GPS, BEIDOU, GALILEO and QZSS.
e Up to 5Hz RTK position or 5Hz RTK heading.

e Up to 2Hz simultaneous RTK position and heading

e Built-in Ethernet function.

e Built-in global 4G modem.

e Built-in LoRa radio.

e Switchable among rover, base station and remote sensor.

¢ Internal memory and micro SD interface.

e Light weight and low power consumption.

RTK RTK RTK
Model name | Ethernet | 4G/LTE | LoRa . ) o )
position | heading | position and heading
RTK-M100 Yes Yes No Yes No No
RTK-M100R Yes Yes Yes Yes No No
RTK-M101 Yes Yes No Yes Yes Yes
RTK-M101R Yes Yes Yes Yes Yes Yes

3. Application

e Precision agriculture
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e Environmental and structural monitoring

e Unmanned aerial vehicle (UAV)

e Land survey, 3D mapping and aerial photography
e Robots and smart machines

4. Hardware description

4.1. Block diagram

GNSS1 antenna GNSS2 antenna
"-"-; "-"-;
\ 4 N\ 4
WV W
4G/LTE
GNSS GNSS antenna
Detection | module 1 | | module 2 |Detection T\_ -?
| UART UART L 4
Computer or 1| USB(5V) USE to UART | UART use | 4G/LTE
power adaptor | bridge IC module e
LY I
UART| [ 6-pin \|/
Host CPU COFI)'m loRa || ¥
. | Ethernet CPU module module LoRa
A" v antenna
- Debug
¢ a MicroSD l—— Port
Conn. 1
GPIO J'c LEDs
) 1 1o Gyro, :
< 1 Conn. k==l CANbus accelerometer Li Battery
Transceiver and barometer | | (optional)

The blocks with the dashed outline are not included in the product. GNSS module 2 is only
included in RTK-M101 and RTK-M101R. LoRa module is only included in RTK-M100R and RTK-
M101R.

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
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The product supports hot plug of micro SD card with FAT32, exFAT 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/0.
Pin 2: CANH, CAN High-Level Voltage 1/0.
Pin 3: GND, ground.
Pin 4: I0_PWR, power input for IO pin 1 ~ 4. Input voltage range is 3.3V ~ 5.5V.
Pin 5: 10_01, general purpose 10 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 |I0O_PWR.
Note: If LoRa module is included, I0_01 is reserved for controlling LoRa module.

(¥)

(%

Pin1 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.
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110
@ rover
MICRO SD

Pin6 Pin1l

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.

4.7. RF connectors of GNSS1 and GNSS2

The product supplies the dedicated 3.3V power to the external GNSS antennas through RF
connectors of GNSS1 and GNSS2. It has built-in antenna short circuit protection. The product can
detect GNSS antenna connection status. If GNSS 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. RF connector of LoRa
LoRa antenna must be connected before turning on the power of the product. Note that

power on the product without LoRa antenna may damage the product.

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

following table.

LED 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.

Yellow
Not register to the network of the telecom provider through

Blink (on/off: 250ms)
4G/LTE
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Always on

GNSS antenna is not properly connected.

Blink (on/off: 100ms)

Data log function has been enabled, but fails to detect the

micro SD card or internal flash memory is full.

Green
Blink (on/off: 300ms)

Rover mode: RTK fix is not available.

Base station mode: Survey-In is not complete.

Blink (on/off: 500ms)

Rover mode: RTK fix.

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.

891000048

143745

Micro SIM

6. Getting started

1. Install USB driver for MS Windows. It can be downloaded at
http://www.prolific.com.tw/UserFiles/files/PL2303 Prolific Driverlnstaller 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. If LoRa module is included (RTK-M100R, RTK-101R), attach LoRa antenna before power on

the product.

5. Attach GNSS antenna to GNSS1 connector. If RTK heading is needed, connect the second

GNSS antenna to GNSS2 connector. GNSS antenna connected to GNSS1 connector represents
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the position of RTK solution. The direction from GNSS2 antenna to GNSS1 antenna represents
the heading of RTK solution.

6. Connect Mini USB cable to the product and the computer. A COM port will be enumerated in
the Device Manager of MS Windows.

& Device Manager — O X

File Action View Help

e T HEIE

~ & DESKTOP-3B2BOFU "
i Audio inputs and outputs
;@ Batteries
9 Bluetooth

@ Cameras
[ Computer

- Disk drives
[d Display adapters
- DVD/CD-ROM drives
; Firmware
) Human Interface Devices
== IDE ATA/ATAPI controllers
]‘: Imaging devices
=2 Keyboards
[B Mice and other pointing devices
[ Monitors
Metwork adapters
~ i Ports (COM & LPT)
| Prolific USB-to-Serial Camm Port (COM4) |
= Print queues
1 Printers v

7. 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.
8. 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.

P LOCOSYS RTKFox — O x

Setting . Help

ScanPort

iF Ready Disconnect | UTC:9/4/2019 5:58:20 AM
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If RTKFox connects to the product successfully, all buttons are enabled as below.

T LOCOSYS RTKFox — O b

Setting  Help

e Pay

i Ready COMA4 | UTC:9/4/2019 60509 AM

7.1. Configuration example of the rover

Click the radio button of “Rover” to show the setting page as below picture.

% LOCOSYS RTKFox - m] X
Setting  Help
oll> —s [T X0
y MO, @@ G ali nnl i = Lk
..Conﬂgulation ‘ - X
Toolbar 5
Apply
Rale
() Bass Station (® Rover ) Sensor Node

Setting \
Rover

Option Stesm 3 Input Stream Format

Fositioning Mod kinematic buLog I 8 i Rover RTCM32

osit ode v t St = i RTCM3 .2
e = Log Behavior Stop when full w Y e LRI EEC
Update Fi - I Bas Station RTCM32
piate Frequency 1Hz “ Solntion Result Transmit HMEA GGA to bas: station
, Solution result log destination Off w HNtrip Caster Setting 4 GRS Constellabion
Min Elevation |15 deg) T anss Ensble
) Add 84
Raw Data e aps
SNR Mask  Min C/NO |35 | @bHz) Enable log Base GNSS row dafain D cad Fort 8002 GLONASS
Enable log Rover GNSS raw data in 5D cand Mount Point |RTCM32_GGB GALILEO
Enable Constraint UsecHame  [locosyd ] EEIDOU
0 QZSS
Paseword FRERRAIAN
0

¥ Ready COM3 | UTC:9/5/2019 9:21:25 AM

9. 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.

10. Click the selection of “Update Frequency” to set the update rate of RTK.

11. Click the selection “Input Stream”. There are two options. The option “LoRa” is for
receiving data broadcasted from the base station through LoRa radio. The option “NTRIP
Client” is for receiving data from NTRIP caster.
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13. Click the button “Apply” to take effect. The settings will be saved in the internal flash

memory.

14. 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.

P LOCOSYS RTKFox

Setting  Help

PZOCLE

'“i!

Qi 72l B8 = &) L ]

Network ] R“
Network service via: 4G
" n
4G Ethemet Network" button
Metwark Confignration Metwork Interface
PDP Type [0 | Refiesh
Agecess Point Name | Intemet|
Signal Strength |
m
Bim Card Status Ready
I 4G Status Connected I IMEI 862015026491145
Fs— F— Manufacturer LONGSUNG
40 Satus Model T9507C
I address 10.34.257.50 Revision LLAD0Z9.1.4_MO0S
Eub-Net Mask address 255 255 255 255 Curent Funchonallty Full fumﬁona.lity
Received data TI57776 ) Bules Network Operation ATUTO
Send data 0343433 BYES 81 presence READY
Received packsts el Network Service Type LTE FDD
Send packets 310863 Crperation Made Automatic
Aeeess technologyr slected UTELN
Operator "Chunghwa Telecom"

15. 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”.

F LOCOSYS RTKFox - o X

Setting  Help

fCPawd BETESE )

Monitor Status |~ Solution Result }” Satellite Info |~ Network - X
o \”S tellite Info" butt
|D1§Dhy Rover Only vJ\ Frequency (L1 v atellite Info ution GFS time (TOW):383500.000
n H "
Display" button
=~ B0 Rover
4 BN Fixed
Float
W Mot Used
] )
0_
ID GI0 Gi12 G15 G20 G21 G24 Bl B2 B3 B4 B5 ©B6 B7 B8 B9 B0 B12 BI13
Gov 0 20 40 46 S0 78 sz 39 ST 37 18 S5 24 42 46 10 15 s4
Eﬁd\i‘?. 318 140 41 327 260 46 143 242 204 119 258 337 171 185 300 189 225 230
D‘Read_‘,‘ COM3 | UTC:9/5/2019 10:31:21 AM
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16. 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 - m| X
Setting  Help

fC LA Gl HES &
Monitor Status | ~A - X
Tnput Streams \ 4]
GHSS1 207320) Bytes 4384 bps /

HETWORK | 0 Bi= ﬁmqpsl "Monitor Status" button

None 0 Bores 0 hl:?\
bps of NETWORK
Catput Streamns
Rover Raw Data 104745 Botes 4341 bps
Base Raw Data 240630 Bytes 8017 hps
None 0 Buytes 0 bps
None 0 Bytes 0 bps
Device Info
Chip [D CEF24A0F425F
RTK:A1.00 BO2 07/1B/2019 17:36:44
Softuware
Harduare HWw:10
ELD:A0S0ED]
Firmware DEV:4090.B02
KNL:A080.B01
FsR:4100E01
FsA:41 00801 1
F:11:41 00 BO1
GNEE1 F100CO01EO11
module =
¥ Ready | COM3 | UTC:9/5/2019 10:08:27 AM

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

RTK position.

P LOCOSYS RTKFox - O X

Setting  Help

y BON Y- [©O) .IILEI--===.$@ B*é’bcLDﬂ

Menitor Status/]/Squtlon Result ]

UTC 2019/916 05:09:06000 | "go|ytion Result" button
Kinematic: Fix —

Moving Baseline:  Invalid ~ RTK fix

Latitude: 25.06187594'N

Longitude: 121.64575673°E

Height: 136.703m

Pitch: 017.313°

Yaw: 040.242°

Baseline: 1.575m

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

Base Station Refresh
Latitude: 25.06186550'N
Longitude: 121.64574700°E
Height: 137.172m
£ Ready | COM3 | UTC:9/6/2019 5:00:07 AM
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7.2. Configuration example of the base station

Click the radio button of “Base Station” to show the setting page as below picture.

P LOCOSYS RTKFox - O X

Setting  Help

70 Baw

Configuration ] - X

Toolbar 3
Apply

Role

(®) Bz Station () Raower () Bemzor Node
Setting
Baz

Position .«] Stream 2 Option

Data-L
Sowee  [§ OutputSteam | NTRIP Caster - aoR
Log Behavior Recursive (FIFO)
Ntrip Caster Setting
Raw Data

Lat 01865573 (Beg) Addess 60,248,155 236
Lon 121 645747007 (deg) - —

Height 1371721 fir)
e (m) Mot Point [LOCOSTS

Enable log GNEE raw data in 3D card

.f} 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.
If the product is going to join a NTRIP caster through 4G/Ethernet network, select “NTRIP
Caster” and input its settings. If the product is going to broadcast data through LoRa radio,
select “LoRa” and input its settings.

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

memory.
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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
[ gy S
F O PLPAa® CualfEe® Ll
Network | K~
- u . 5 5 e 3
Network service via: 4G N\
6 Ethemet "Network" button
Wetwork Configuration Wetwork Interface
PDP Type o1 ~] Refresh
Aecess Point Name | Imemet| ]
Signal Strength Jll
Sim Card Status Ready .
|4G Satus Comnected I TMEL 852015036401145
e T PR Manufactoer LONGETHG
4G Status Model Tasovc
TP address 10.34237.09 Fewision LLAOO29.1.4_B005
Sub-Net Mask address 255 255 355 355 Curent Functionality Full fnctionality
Received data TIETTIG ) Botes Network Operation LTTO
Send data 50242430 Butes SIM presence READY
Received packets 15 Network Service Type LTE FDD
Send packsts 10863 Crperation Mode A utomatic
Aecess technolo gy selected TTIRLN
Operator "Chungheea Telecom”

5. Click “Satellite Info” button to check the received GNSS signal strength. Most signals
should be higher than 40.
F LOCOSYS RTKFox - O X
Setting  Help
e e
fOPAO CERIFMES & [
Satelite Info | - X
Setting
Display | Rower Only ~ Frequency L1 ~ GFS time (TOW):456831.000
- 60 Rover
=4 N Fixed
Float
0 ?::EzotUsed
40
30
20—
10+
D_
D G29
IEI:;I 65 50 18 83 43 37 20 53 40 58 35 16 72 74 47 64
ézel; 103 13 124 183 231 298 71 142 242 205 118 258 235 80 223 342
¥ Ready | COM3 | UTC:9/6/2079 £:54:35 AM

Page 13 of 16



LOCOSYS RTK-M100 Series User’s Manual

6. Click “Monitor Status” button. If “bps of Output Streams” varies, the data is successfully
transmitting to NTRIP Caster.

¥ LOCOSYS RTKFox - O X
Setting  Help
. 0 e (& B2 EI
f0PLAYO® Cihl
Monitor Status ] - X
Tnput Stresins =
GHERL 211054111 | Bytes 800 bps
None I Butes 0 hps
Hone 0 Butes 0 bps
Crutput Streams
NETWORK-1 60543004 Bytes 2211 bps
Rover Raw Dat 164264533 Bytes | 2754 bps bps of Output Streams
None 0 Boytes 0 bps
None 0| Buytes 0 bps
Device Info
Chip ID CEF4a0F4270
RTK:A1.00 BO3 07/18/2019 17:365:44
Software
Hardweare H#w:1.0
ELL:A090.E01
Firmuare DEV:A090 B02
KNL:A090.E01
FiR:A1.00.E01
Fea:al.00.B01
Fall:A1.00.B01 -
¥ Ready | COM3 | UTC:9/6/2019 6:46:10 AM

7. The configuration of the base station is done.
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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 series have 4G/LTE modem and support NTRIP that
can access these corrections to achieve centimeter RTK accuracy.

Network RTK - Charged

3

ol
=
Fesh |

B

3

Rover

(RTK-M100 series) Reference sta_tion
network provider,

such as SmartNet,
HPRTK, Qianxun SI ...

One of the benefits to use these corrections from the providers is the user does not need to
purchase and manage the base stations himself. But in order to use these corrections, the

registration, service charge and telecom charge are required.

8.1. Proprietary RTK network
LOCOSYS has the software tool “Smart Caster” that can form a proprietary RTK network
with many base stations and many rovers. It receives RTK corrections from each base station
and sends to the rovers with the corrections from the nearest base station. For more
information of “Smart Caster”, please contact us.
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(RTK-M100) Rover e Rover

Base station . )
(RTK-M100) (RTK-M100 series) (RTK-M100 series)

< Smart Caster is a software tool from LOCOSYS.
It can support many base stations and rovers.

8.2. RTK over LoRa radio
Even the proprietary RTK network described in section 8.1, the telecom charge is

required because of 4G/LTE mobile communication. Is there a way for RTK application without
telecom charge? Yes. We can use LoRa radio instead of 4G/LTE communication. A base station
with known position broadcasts its RTK corrections by LoRa radio. Many rovers within the
coverage of LoRa radio can receive RTK corrections.

Using LoRa radio can have only one base station in the service area. It is hard to form RTK
network that has several base stations. However, it is useful and economic RTK application for

the small farm, driving school and amusement park.
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++ One base station and several rovers form the closed RTK.
LoRa radio can cover 10 km or more.
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