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1. INTRODUCTION 

This data sheet provides the description of the KITRA GTI BLACK 4G/GPS. 
KITRA is a family of boards and includes a set of carrier boards for Samsung ARTIK modules, KITRA GTI BLACK 4G/GPS is 
a complete system (electronics board + enclosure + antenna cables) based on powerful Samsung ARTIK 710 module plus 
4G/LTE connectivity. 
 
As RushUp electronics platform, KITRA GTI BLACK 4G/GPS is a product accelerator and can be used from makers, devel-
opers, high mix low volume products and from all who want the benefit of an off the shelf industrialized system and 
doesn’t have time and/or money to invest in a custom solution.  
 
For details about RushUp and ARTIK, please visit: 
www.rushup.tech 
www.artik.io 
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2. KITRA GTI BLACK 4G/GPS IMAGES 

 

 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 

Connectors side view 

 
 
 
 
 
 
 
 
 
 

Antennas side view 
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3. DESCRIPTION AND BLOCK DIAGRAM 

Maximum performance in computing, complete solution in wireless, Industrial IoT enabler and connection to industrial 
legacy products, predictive maintenance sensors, analog and digital industrial IO and rugged architecture for harsh 
working environment. 
 
Below is the block diagram of the KITRA GTI BLACK 4G/GPS. 
 
 
 
 

 
  

 
12/24Vdc 
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4. HARDWARE & COMPONENTS DETAIL 

4.1. Samsung ARTIK 710 module  

Samsung ARTIK 710 is the module of the KITRA GTI BLACK 4G/GPS board and it embeds four specific functions: 

• Processing; 

• Memory; 

• Wireless; 

• Data security. 
 
 

 
 
 
 
Samsung’s ARTIKTM 710 Module is a highly-integrated System in-Module that utilizes an octa-core ARM® Cortex®-A53 
processor packaged DRAM and Flash memory, a hardware Secure Element and a wide range of wireless communication 
options such as 802.11a/b/g/n/ac, Bluetooth® 4.1 (Classic+BLE), and 802.15.4 (ZigBee® or Thread) communications all 
into an extremely compact footprint.  
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The many standard digital control interfaces support external sensors and higher performance peripherals to expand 
the module’s capabilities. With the combination of Wi-Fi, Bluetooth, ZigBee/Thread, the ARTIK 710 Module is the perfect 
choice for home automation and home hub devices, while also supporting a rich UI/UX capability with the camera and 
display support options. The hardware based Secure Element works with the ARM® TrustZone® and Trustonic’s Trusted 
Execution Environment (TEE) to provide enhanced end-to-end security. 
 
 

 
 
 
Please refer to www.artik.io website for more details on Samsung ARTIK 710 module. 
 
 

4.2. 4G/GPS module  

4G/GPS connectivity is done through an LTE category 1 module adopting standard PCI Express® MiniCard form factor 
(Mini PCIe). Especially optimized for M2M and IoT applications, it features cost-saving, low power LTE connectivity, and 
delivers M2M-optimized speeds of 10Mbit/s downlink and 5Mbit/s uplink. These make it ideal for numerous IoT appli-
cations that are not reliant on high speed connectivity but still require the longevity and reliability of LTE networks. 
Module contains some variants depending on the geographic area on which it operates (see ordering information par-
agraph). This makes it backward-compatible with existing EDGE and GSM/GPRS networks, ensuring that it can easily 
migrate from LTE to 2G or 3G networks. 
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The module supports Qualcomm® IZat™ location technology Gen8C Lite (GPS, GLONASS, BeiDou, Galileo and QZSS). The 
integrated GNSS greatly simplifies product design, and provides quicker, more accurate and more dependable position-
ing. 
  
A rich set of Internet protocols, industry-standard interfaces and abundant functionalities (USB drivers for Windows 
XP,   Windows Vista, Windows 7/8/8.1/10, Linux, Android/eCall) extend the applicability of the module to a wide range 
of M2M applications such as smart metering, tracking and tracing, fleet management, wearable devices, smart home 
gateways, digital signs, and even drones. 
 

Key Benefits 

• Lower-power LTE connectivity optimized for broadband IoT applications. 

• Worldwide LTE, UMTS/HSPA+ and GSM/GPRS/EDGE coverage. 

• MIMO technology meets demands for data rate and link reliability in modem wireless communication systems. 

• Multi-constellation GNSS receiver available for applications requiring fast and accurate fixes in any environ-
ment 

 

* Under development 
 
KITRA GTI BLACK 4G/GPS embeds a nano SIM connector on the bottom side of the electronics board and the 4G/GPS 
SMA connectors for external antennas are located on side 2 of the enclosure (see connectors paragraph for details). 
 

Electrical Characteristics  

 
Output Power:  

• Class 3 (23dBm±2dB) for LTE  

• Class 3 (24dBm+1/-3dB) for UMTS  

• Class E2 (27dBm±3dB) for EDGE 850/900MHz  

• Class E2 (26dBm±3dB) for EDGE1800/1900MHz  

• Class 4 (33dBm±2dB) for GSM 850/900MHz  

• Class 1 (30dBm±2dB) for GSM 1800/1900MHz  
 
 
Sensitivity:  

• LTE B1: -101.5dBm (10M)  

• LTE B2: -101dBm (10M)  

• LTE B3: -101.5dBm (10M)  

• LTE B4: -101dBm (10M)  
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• LTE B5: -101dBm (10M)  

• LTE B7: -99.5dBm (10M)  

• LTE B8: -101dBm (10M)  

• LTE B12: -101dBm (10M)  

• LTE B13: -100dBm (10M)  

• LTE B20: -102.5dBm (10M)  

• LTE B28: -102dBm (10M)  

• UMTS B1: -110dBm  

• UMTS B2: -110dBm  

• UMTS B4: -110dBm  

• UMTS B5: -110.5dBm  

• UMTS B8: -110.5dBm  

• GSM: -109dBm  

• DCS: -109dBm 
 

Protocols:  

• TCP/UDP/PPP/FTP/HTTP/NTP/PING/QMI/  

• CMUX*/HTTPS*/SMTP*/MMS*/FTPS*/SMTPS*/  

• SSL*/FILE*  
 

General Features  

• 3GPP E-UTRA Release 11  

• Bandwidth: 1.4/3/5/10/15/20MHz  
Nano SIM connector is located in the bottom side of the internal electronics board.  

 
 
 

INTERNAL KITRA GTI BLACK PCBA (electronics board) BOTTOM VIEW 
 
 

 
 

  

Nano SIM 
connector 
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4.3. Accelerometers - Gyroscopes sensors 

The LSM6DSL is a system-in-package featuring a 3D digital accelerometer and a 3D digital gyroscope performing at 0.65 
mA in high-performance mode and enabling always-on low-power features for an optimal motion experience for the 
consumer. 
The LSM6DSL supports main OS requirements, offering real, virtual and batch sensors with 4 kbyte for dynamic data 
batching. 
 
ST’s family of MEMS sensor modules leverages the robust and mature manufacturing processes already used for the 
production of micromachined accelerometers and gyroscopes. 
 
The various sensing elements are manufactured using specialized micromachining processes, while the IC interfaces are 
developed using CMOS technology that allows the design of a dedicated circuit which is trimmed to better match the 
characteristics of the sensing element. 
 
The LSM6DSL has a full-scale acceleration range of ±2/±4/±8/±16 g and an angular rate range of 
±125/±245/±500/±1000/±2000 dps. 
High robustness to mechanical shock makes the LSM6DSL the preferred choice of system designers for the creation and 
manufacturing of reliable products. 
The LSM6DSL is available in a plastic land grid array (LGA) package. 
 
 

Features 

• Power consumption: 0.4 mA in combo normal mode and 0.65 mA in combo high-performance mode 

• “Always-on” experience with low power consumption for both accelerometer and gyroscope 

• Smart FIFO up to 4 kbyte based on features set 

• Android M compliant 

• Hard, soft ironing for external magnetic sensor corrections 

• ±2/±4/±8/±16 g full scale 

• ±125/±245/±500/±1000/±2000 dps full scale 

• Analog supply voltage: 1.71 V to 3.6 V 

• Independent IOs supply (1.62 V) 

• Compact footprint, 2.5 mm x 3 mm x 0.83 mm 

• SPI & I2 C serial interface with main processor data synchronization feature 

• Pedometer, step detector and step counter 

• Significant motion and tilt function 

• Standard interrupts: free-fall, wakeup, 6D/4D orientation, click and double-click 

• Embedded temperature sensor 

• ECOPACK® , RoHS and “Green” compliant 
 

 
For any specific information and for the firmware commands and procedures, please refer to the data sheet of the 
components. 
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4.4. Temperature sensor 

KITRA GTI embeds TC74A0-3.3VAT temperature sensor. 
The TC74 is a serially accessible, digital temperature sensor particularly suited for small form factor applications. Tem-
perature data is converted from the onboard thermal sensing element and made available as an 8-bit digital word. 
Communication with the TC74 is accomplished via a 2- wire SMBus/I2C compatible serial port. This bus also can be used 
to implement multi-drop/multi-zone monitoring. The SHDN bit in the CONFIG register can be used to activate the low 
power Standby mode. Temperature resolution is 1°C. Conversion rate is a nominal 8 samples/sec. During normal oper-
ation, the quiescent current is 200 µA (typ). During standby operation, the quiescent current is 5 µA (typ). Small size, 
low installed cost and ease of use make the TC74 an ideal choice for implementing thermal management in a variety of 
systems. 
 

Features 

 

• Outputs Temperature as an 8-Bit Digital Word. 

• Simple SMBus/I2C™ Serial Port Interface. 

• Solid-State Temperature Sensing:  
o ±2°C (max.) Accuracy from +25°C to +85°C  
o ±3°C (max.) Accuracy from 0°C to +125°C  

• Supply Voltage of 2.7V to 5.5V  

• Low Power:  
o 200 µA (typ.) Operating Current  
o 5 µA (typ.) Standby Mode Current 

 

Functional Block Diagram 

 

 

4.5. MEMS microphone and PDM converter 

The MP34DT04 is an ultra-compact, low-power, omnidirectional, digital MEMS microphone built with a capacitive sens-
ing element and an IC interface. 
The sensing element, capable of detecting acoustic waves, is manufactured using a specialized silicon micromachining 
process dedicated to produce audio sensors. 
The IC interface is manufactured using a CMOS process that allows designing a dedicated circuit able to provide a digital 
signal externally in PDM format. 
The MP34DT04 has an acoustic overload point of 120 dBSPL with a 64 dB signal-to-noise ratio and –26 dBFS sensitivity. 
The MP34DT04 is available in a top-port, SMDcompliant, EMI-shielded package and is guaranteed to operate over an 
extended temperature range from -40 °C to +85 °C. 
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Features 

• Single supply voltage 

• Low power consumption 

• 120 dBSPL acoustic overload point 

• 64 dB signal-to-noise ratio 

• Omnidirectional sensitivity  

• 26 dBFS sensitivity 

• PDM output  

• HCLGA package 
- Top-port design 
- SMD-compliant 
- EMI-shielded  
- ECOPACK®, RoHS, and “Green” compliant 

 
Output of the MEMS microphone is connected to a Stereo PDM-to-I2S converter (ADAU7002ACBZ). 
The ADAU7002 converts a stereo PDM bit stream into a PCM output. The PCM audio data is output on a serial audio 
interface port in either I2 S or TDM format. 
 

Features 

• 64× decimation of a stereo pulse density modulation (PDM) bit stream to pulse code modulation (PCM) audio 
data  

• Slave I2S or time division multiplexed (TDM) output interface  

• Configurable TDM slots  

• I/O supply operation: 1.62 V to 3.6 V  

• 64× output sample rate PDM clock  

• 64×/128×/192×/256×/384×/512× output sample rate BCLK  

• Automatic BCLK ratio detection  

• Output sample rate: 4 kHz to 96 kHz  

• Automatic PDM CLK drive at 64× the sample rate  

• Automatic power down with BCLK removal  

• 0.67 mA operating current at 48 kHz and 1.8 V IOVDD supply  

• Shutdown current: <1uA 
 

Functional Block Diagram 

 

 
 

For any specific information and for the firmware commands and procedures, please refer to the data sheet of the 
components. 
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4.6. Gigabit Ethernet  

The KSZ9031RNX is a completely integrated triple speed (10Base-T/100Base-TX/1000Base-T) Ethernet Physical Layer 
Transceiver for transmission and reception of data over standard CAT-5 unshielded twisted pair (UTP) cable. The 
KSZ9031RNX reduces board cost and simplifies board layout by using on-chip termination resistors for the four differ-
ential pairs and by integrating a LDO controller to drive a low cost MOSFET to supply the 1.2V core. On the copper media 
interface, the KSZ9031RNX can automatically detect and correct for differential pair misplacements and polarity rever-
sals, and correct propagation delays and re-sync timing between the four differential pairs, as specified in the IEEE 802.3 
standard for 1000Base-T operation. The KSZ9031RNX provides the Reduced Gigabit Media Independent Interface 
(RGMII) for direct connection to RGMII MACs in Gigabit Ethernet Processors and Switches for data transfer at 
10/100/1000 Mbps speed. The KSZ9031RNX Evaluation Board (KSZ9031RNX-EVAL) provides a comprehensive platform 
to evaluate the KSZ9031RNX features. All KSZ9031RNX configuration pins are accessible either by jumpers, test points 
or interface connectors. 
For any specific information and for the firmware commands and procedures, please refer to the data sheet of the 
components. 
 

4.7. HDMI 

The board has one HDMI 1.4a connector (Micro D-Type).  
The following video formats are supported:  

▪ 480p/480i @59.94Hz/60Hz, 576p/576i@50Hz  
▪ 720p/720i @50Hz/59.94Hz/60Hz  
▪ 1080p/1080i @50Hz/59.94Hz/60Hz 

4.8. USB HOST 2.0  

The board has one USB HOST 2.0.  

4.9. Micro SD card  

The Platform board has one SD-CARD interface supporting SD3.0.  
The SD card can be used for flashing a new image to internal MMC or as a mass storage device and is located in the 
bottom side of the electronics board as indicated in the picture below. 

 

4.10. Debug UART 

The platform has an internal connector that can be used for debug during the development. 

Micro SD card 
connector 
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It can be used with an external UART to USB converter simply connecting the cable to the pins following the next indi-
cations. 

INTERNAL KITRA GTI BLACK PCBA (electronics board) TOP VIEW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
As a simple example of UART to USB converter you can use one of these: 

• https://www.digikey.com/product-detail/en/adafruit-industries-llc/954/1528-2128-ND/7064488  

• https://www.mouser.it/ProductDetail/Adafruit/954?qs=sGAEpiMZZMs-
MyYRRhGMFNg7907eNh002i%2fEnSsNEsb4%3d  
 

Simply connect 

• BLACK to pin #4 (GND). 

• WHITE to pin #3 (TX of ARTIK and RX of USB converter). 

• GREEN to pin #2 (RX of ARTIK and TX of USB converter). 
 
 

See the chapter 8 for the development details and how this serial port can be used.  

  

4: GND 
3: ARTIK-TX 
2: ARTIK-RX 
1: NU 
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5. KITRA GTI BLACK CONNECTORS 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

USB: USB host type A (female) 

HDMI: Micro D-Type 

ETHERNET: Standard RJ45 

MAIN CONNECTOR: Mounted on KITRA GTI PCBA Wurth Elekronik WR-MPC3 P/N 662024231722 
 
The external cable needs to be equipped with the matching connector and terminals as follow 
indicated: 

• 3.00mm Female Dual Row Receptacle WR-MPC3 24 pins P/N 662024113322 

• 3.00mm Female Crimp Terminal 20 to 24 AWG WR-MPC3 P/N 66200113722 
 
Second source option from Molex: 

• Micro-Fit 3.0 43025 Series Molex Connector Free Hanging - Pitch 3,0mm - 24 positions P/N 
43025-2400. 

• Crimp Contact P/N 43030-0038. 

 

MANUAL CRIMPING TOOL FOR EXTERNAL CABLE THAT IS CONNECTED TO THE MAIN CONNECTOR 

• http://katalog.we-online.de/en/em/MPC3_MANUAL_CRIMPING_TOOL 

• https://www.mouser.it/datasheet/2/445/600619228180-537825.pdf 

• https://www.mouser.it/ProductDetail/Wurth-Electronics/600619228180?qs=sGAEpiMZZMu-
HCD5%2fnvq3Pm%2f4OyTZU0m%2fZJWzpKwypWDOt%252bCcrRLefg%3d%3d 

 

  

Pin #13 

Pin #12 

Pin #24 

Pin #1 
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5.1. MAIN CONNECTOR PINOUT AND DESCRIPTION 

Here in after the electrical diagram of the main connector and in the table below the pinout indication with detailed 
indications. 
 
 

 

 

PIN 
# 

FUNCTION ELECTRICAL RANGE AND DESCRIPTION 

1 -Vpower (GND) Negative reference for power supply 

2 +Vdd Output 2 Positive power supply for OUTPUT 2.  
Range 9…28V 

3 Output 2 Open collector NPN transistor. 
Maximum sink current of 1A. 
Protected by a resettable fuse (Hold at 1,5A, trip to 3A). 

4 +Vdd Output 1 Positive power supply for OUTPUT 1.  
Range 9…28V 

5 Output 1 Open collector NPN transistor. 
Maximum sink current of 1A. 
Protected by a resettable fuse (Hold at 1,5A, trip to 3A). 

6 Digital Input 4 Push pull voltage input up to 28Vdc.  

7 Digital Input 3 Push pull voltage input up to 28Vdc. 

8 Digital Input 2 Push pull voltage input up to 28Vdc. 

9 Digital Input 1 Push pull voltage input up to 28Vdc. 

10 GND Negative reference for external active sensor. 

11 ADC 1 (0…5Vdc input) Analog input 0…5V range. 
 
Internal ADC channel of ARTIK module is 1,8V range with 12 bit resolution 
and the internal voltage divider is set to 1000/3100 so when 5V is applied 
at this input the digital value is 3669. 
 
The formula for ADC conversion is then: 
DIV(digital value)=Vin/5*3669 
Vin=DIV/3669*5V 

12 +5Vdc (power output) 5Vdc power supply for external active sensor. Max 250mA 

13 +Vpower (9..28Vdc) Main power supply. 9…28Vdc range, typical 12Vdc or 24Vdc. 

14 +Vbatt (SLA 12V or 24V)* SLA backup external battery. 12Vdc or 24Vdc.  
The SLA battery nominal voltage must be compatible with the main 
power supply used.  
If +Vpower is 12V, SLA must be 12V 
If +Vpower is 24V, SLA must be 24V 

15 GND Negative reference of the power supply 

16 SHUNT DC- External continuous current negative wire 
 
Internal shunt resistor between CT- and CT+ of 68mΩ. 
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Current input range: 0 - 3A DC 
ADC input range of 1,8V referred to GND 
 
ANALOG TO DIGITAL CONVERSION FORMULA 
Vadc=Iinput*0.068 
Vadcmax=3*0.068=200mV 

17 SHUNT DC+ External continuous current positive wire 
 
Internal shunt resistor between CT- and CT+ of 68mΩ. 
 
Current input range: 0 - 3A DC 
ADC input range of 1,8V referred to GND 
 
ANALOG TO DIGITAL CONVERSION FORMULA 
Vadc=Iinput*0.068 
Vadcmax=3*0.068=200mV 

18 CT- External CT sensor negative wire 
 
Internal burden resistor between CT+ and CT- of 43,2ohm. 
ADC input range of 1,8V with virtual ground of 0,9V. 
 
ANALOG TO DIGITAL CONVERSION FORMULA 
Vadc=43.2*Iin/CTratio+0.9 
 
With CTratio 1:3000 
IinMAX=55A  
Vadcmax=1.692V 

19 CT+ External CT sensor positive wire 
 
Internal burden resistor between CT+ and CT- of 43,2ohm. 
ADC input range of 1,8V with virtual ground of 0,9V. 
 
ANALOG TO DIGITAL CONVERSION FORMULA  
Vadc=43.2*Iin/CTratio+0.9 
 
With CTratio 1:3000 
IinMAX=55A 
Vadcmax=1.692V 

20 RS485-B Non isolated B terminal of RS485 electrical interface 

21 RS485-A Non isolated A terminal of RS485 electrical interface 

22 RS485-TR RS485 termination resistor of 120Ω that can be inserted if connecting this 
terminal with RS485-A 

23 ADC 2 (NTC1) Analog input 0…1,8V range 
Internal 10kΩ pull up resistor to 1,8V with 100Ω series resistor between 
ADC input and internal pull up.  
Can be connected and external NTC temperature sensor of 
10kohm@25°C model B=3380K 
 
NTC formula 
Vadc=1.8*Rntc/(Rntc+10k) 
 
Conversion points: 
-40 -> Vadc= 1.71V 
0 -> Vadc=1.32V 
25° -> Vadc=900mV 
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50° -> Vadc=540mV 
120° -> Vadc=107mV 

24 ADC 3 (NTC2) Analog input 0…1,8V range 
Internal 10kΩ pull up resistor to 1,8V with 100Ω series resistor between 
ADC input and internal pull up.  
Can be connected and external NTC temperature sensor of 
10kohm@25°C model B=3380K 
 
NTC formula 
Vadc=1.8*Rntc/(Rntc+10k) 
 
Conversion points: 
-40 -> Vadc= 1,71V 
0 -> Vadc=1,32V 
25° -> Vadc=900mV 
50° -> Vadc=540mV 
120° -> Vadc=107mV 

 

 
 
 

 
MAIN: SMA female connector for 4G antenna that have to be screwed on it 
GNSS: SMA female connector for GPS active antenna that have to be screwed on it 
WIFI/BLE: SMA female connector for Wi-Fi and Bluetooth antenna that have to be screwed on it 
ZIGBEE/THREAD: SMA female connector for GPS active antenna that have to be screwed on it 
LD1: General purpose RGB LED 1 (available for the user, driven by software) 
LD2: General purpose RGB LED 2 (available for the user, driven by software) 
MIC: Openings for internal microphone 
USR: General purpose push button (available for the user, read by software) 
RST: Opening for internal reset push button (if pressed ARTIK 710 will be reset and the system will 

reboot). 
 
 
 

ASSEMBLY OF THE ANTENNAS 

Cellular antenna must be connected to MAIN SMA connector and is the only one with golden internal screw as indicated 
in the picture blow. 
 
 

 
 
 
The plastic package of this antenna has a green round label. 
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2.4GHz antennas used for WiFi/BLE and for Zigbee/Thread as exactly the same and are similar to the cellular antenna 
except that the inner screw is not golden. 
 
 

 
 
 
GPS active antenna is the square one with a cable connected. 
For every antenna simply screw it into the related SMA male connector present in the KITRA GTI BLACK. 

6. CONNECTION EXAMPLES 

Here in after you can find wiring indications and some example on how you can connect external sensors or devices to 
the main connector of the KITRA GTI BLACK 4G/GPS.  
 
 

 
 

6.1. MAIN POWER SUPPLY  

KITRA GTI BLACK 4G/GPS is powered by an external DC voltage source (typically 12V or 24V) as indicated here in after. 
Cross the cables on the KITRA GTI connections for EMC requirements. 

 

6.2. SLA BATTERY POWER SUPPLY  

KITRA GTI BLACK 4G/GPS can also be powered by an external SLA battery (typically 12V or 24V) using the dedicated pins 
as indicated here in after. 
Cross the cables on the KITRA GTI connections for EMC requirements. 
 

 

MAIN CONNECTOR 
The following wiring examples are re-
ferred to this connector and it will be 
represented in yellow 
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6.3. MAIN POWER SUPPLY WITH SLA BATTERY AS BACKUP 

KITRA GTI BLACK 4G/GPS can be powered by an external DC voltage source and has an SLA battery as a backup of the 
main power source. 
 
 

 
 
 
 
VERY IMPORTANT NOTE: 

• SLA BATTERY AND VOLTAGE SOURCE MUST BE AT THE SAME VOLTAGE LEVEL AS INDICATED IN THE TABLE 
BELOW. 

 
 

 

CONDITION SLA NOMINAL VOLTAGE MAIN VOLTAGE SOURCE 

OK 12V 12V 

OK 24V 24V 

PROHIBITED 12V 24V 

PROHIBITED 24V 12V 

 

6.4. SENSORS  

Connection of NTC temperature sensors. 

This example is suitable also for any other resistive passive sensor like potentiometers, force sensors etc. etc. 
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Connection of an active 5Vdc sensor. 

Sensor used: HM1500LF. 
 

 
 

 

6.5. MODBUS POWER METER  

Power meter used: Lovato Electric DMG210 ( http://www.lovatoelectric.com/DMG210/DMG210/snp ) 
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Dotted lines indicate the termination resistor (TR) connection that can be present if needed in the application (nor-
mally used in the first and last nodes). 
Cross the cables on the KITRA GTI connections for EMC requirements. 
 
 

6.6. RELAYS  

Cross the cables on the KITRA GTI connections for EMC requirements. 
 

 
 
 
 

6.7. CONTACT SWITCHES 

Cross the cables on the KITRA GTI connections for EMC requirements. 
 

 
 
 
 

6.8. AC CURRENT MEASUREMENT 

Examples of CT that can be used for AC current measurement: CR3110-3000 (sensor measures up to 75A). 
Cross the cables on the KITRA GTI connections for EMC requirements. 
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The CR3100 Series Split Core Current Transformer is designed to provide a low cost method 
to monitoring electrical current. A unique hinge and locking snap allows attachment without 
interrupting the current-carrying wire. High secondary turn will develop signals up to 10.0 
VAC across a burden resistor 

 
 
 
 

6.9. DC CURRENT MEASUREMENT 

Example of DC DEVICE can be a 12V/24V LED strip and the measure can be used to check if the light is ON or  
OFF.  
Cross the cables on the KITRA GTI connections for EMC requirements. 
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7. BOOTING SEQUENCE 

This section describes the boot mode that is supported on the KITRA GTI BLACK 4G/GPS board.  
Here you can see show how to manipulate dipswitch located on the board to set the booting option that is available.  
 
 

INTERNAL KITRA GTI BLACK PCBA (electronics board) TOP VIEW 
 
 
 
 
 
 

 

 

 

 

 

 

 
 
 
 

INTERNAL KITRA GTI BLACK PCBA (electronics board) BOTTOM VIEW 
 

 
 
 
When ‘eMMC 1st Boot’ is selected as a booting option, the system will first try to boot from eMMC, if ROM bootloader 
fails launching the MMC bootloader (U-boot), the system will boot from SD-Card. 
If the boot fails due to file system corruption, the system can be recovered from the bootloader (U-boot). 
When choosing the SD-Card booting option, the system starts booting from SD. 
  

DIP SWITCH BOOT 
 
ON:  BOOT MODE 
OFF: NORMAL MODE 

Micro SD CARD 
connector 
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8. KITRA GTI BLACK 4G/GPS DEVELOPMENT BOARD BOOTING 

This section will describe how to start working with your KITRA GTI BLACK 4G/GPS Development Environment by setting 
up a serial connection on your development PC and booting up the ARTIK 710 Development Environment.  

SERIAL PORT CONNECTION 
As a first step we will select a serial console to communicate with the ARTIK 710 Module that is located on the ARTIK 
710 Development Environment.  
You can use a typical Linux® serial console as depicted in the next Figure, using the USB 2.0 DEBUG connector.  
To use the serial USB cable you need to install the associated device driver. 

 

Setting up a connection with the ARTIK 710 Module can be done in a wired or wireless manner. Here we choose to 
install PuTTY a free serial console.  
The software can be downloaded from HTTP://WWW.PUTTY.ORG/.  
Once downloaded go through the following steps:  

1) Open the device manager on the control panel.  
2) When using a PC install the USB to Serial driver. The driver can be found at the following location: 

(http://www.ftdichip.com/Drivers/CDM/CDM21218_Setup.zip). For other drivers please visit 
(http://www.ftdichip.com/Drivers/D2XX.htm).  

3) Check the COM port number on your PC when you connect the USB serial cable. In our case the COM 
port allocated is COM9.  

 
4) Set the PuTTY configuration as follows:  

a) Set the “Serial line” as the COM port number found in step 3.  
b) Set the COM speed to "115200".  
c) Set the connection type to "Serial". 
d) Save the session under ARTIK7.  

5) Select your saved session and click the “Open” button. 
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POWER ON THE KITRA GTI 4G/GPS 

Once the connector is applied and the board is powered, KITRA GTI BLACK 4G/GPS will automatically start the booting 
process and you should see the messages from your console, using the serial connection that you previously established. 
 

9. RF ELECTRICAL SPECIFICATIONS 

All performance numbers related to 802.11 for Wi-Fi, Bluetooth, and 802.15.4 for Zigbee mentioned in this section are 
preliminary and likely to change once module characterization has taken place. All these data come from the Samsung 
ARTIK 710 data sheet because the RF functions are integrated in the module, for more info visit www.artik.io.  

 

Wi-Fi, 2.4GHz Receiver RF Specifications 
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Wi-Fi, 2.4GHz Transmitter RF Specifications 
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Wi-Fi, 5GHz Receiver RF Specifications 
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Wi-Fi, 5GHz Transmitter RF Specifications 
 

 
 
 
Bluetooth RF Specifications 
 
Bluetooth Receiver RF Specifications 
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Bluetooth Transmitter RF Specifications 
 

 
 

Bluetooth Low Energy (BLE) RF Specifications 
 

 
 
 

802.15.4 Receiver RF Specifications 
The typical numbers indicated in next tables are one standard deviation below the mean, measured at room tempera-
ture 25°C. The Min and Max numbers were measured over process corners at room temperature 
 
802.15.4 Receiver RF Specifications 
 

 
 

802.15.4 Transmitter RF Specifications 
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10. SPECIFICATIONS 

Parameter Minimum Typical Maximum Conditions 

External power supply 9Vdc 12Vdc/24Vdc 28Vdc Pins #1 and #13 

Power rating   30W  

Operation temperature 0 - 50°C  

Storage temperature -25 - 70°C  

For the electrical characteristics of the I/O refer to chapter 5.1. 
 

Wireless standard Standard Transmitted power 

Bluetooth  7 dBm 

Wi-Fi 2,4GHz 802.11b mode 16 dBm 

Wi-Fi 2,4GHz 802.11g mode 12,5 dBm 

Wi-Fi 2,4GHz 802.11n mode 13 dBm 

Wi-Fi 5GHz 802.11a mode 12,5 dBm 

Wi-Fi 5GHz 802.11n mode 12 dBm 

Wi-Fi 5GHz 802.11ac mode 12 dBm 

Zigbee 802.15.4 6,5 dBm 

 

11. MECHANICAL SPECIFICATIONS 

All the measures are in [mm]. 
TOP VIEW 

 

 
 
 
 

SIDE VIEW 
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12. EU REGOLATORY DISCLOSURES 

STATEMENT 

Hereby, RushUp s.r.l. declares that this IoT product is in compliance with Directive 2014/53/EU.  
The full text of the EU declaration of conformity is available at the following internet address:  

• https://www.rushup.tech/kitraGTI/  
 

The 5150 - 5350 MHz and 5470 - 5725 MHz bands are for indoor use only, the use of the KITRA GTI BLACK 4G/GPS with 
Wi-Fi wireless communications is restricted to indoor use only. 

 

13. FCC COMPLIANCE STATEMENT (USA) 

This device complies with Part 15 rules. Operation is subject to the following two conditions:  
1. This device may not cause harmful interference, and  
2. This device must accept any interference received, including interference that may cause undesired operation.  

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the 
equipment is operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency 
energy and, if not installed and used in accordance with the instruction manual, may cause harmful interference to radio 
communications. Operation of this equipment in a residential area is likely to cause harmful interference in which case 
the user will be required to correct the interference at his own expense. 
 
Non-modification Warning: Any changes or modifications to this device not expressly approved by the party responsible 
for compliance could void the user’s authority to operate this equipment.  
 
RF Exposure Statement: This equipment complies with FCC/IC radiation exposure limits set forth for an uncontrolled 
environment and meets the FCC radio frequency (RF) Exposure Guidelines and RSS-102 of the IC radiofrequency (RF) 
Exposure rules. This equipment should be installed and operated keeping the radiator at least 20cm or more away from 
person’s body.  

Cet équipement est conforme aux limites d’exposition aux rayonnements énoncées pour un environnement non con-
trôlé et respecte les règles les radioélectriques (RF) de la FCC lignes directrices d'exposition dans et d’exposition aux 
fréquences radioélectriques (RF) CNR-102 de l’IC. Cet équipement doitêtre installé et utilisé en gardant une distance de 
20 cm ou plus entre le dispositif rayonnant et le corps 
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14. PACKAGING 

Standard package of the KITRA GTI BLACK 4G/GPS bundle kit is made up with these items: 

• KITRA GTI BLACK 4G/GPS. 

• Two 2.4GHz SMA antennas (WiFi/BLE & Zigbee/Thread). 

• Cellular antenna (MAIN). 

• GPS active antenna (GNSS). 

• One connector ( 3.00mm Female Dual Row Receptacle WR-MPC3 24 pins P/N 662024113322) 

• 24 crimp terminals (Female Crimp Terminal 20 to 24 AWG WR-MPC3 P/N 66200113722) 
 

 

15. OPERATING ENVIRONMENT 

The operating environment excludes special environments (extreme temperatures, dust, humidity, vibrations, flamma-
ble gases, corrosive or explosive atmosphere, etc.). 

16. DICLAIMERS 

RushUp srl reserves the right to change products, information and specifications without notice.  
Products and specifications discussed herein are for reference purposes only. All information discussed herein is pro-
vided on an "AS IS" basis, without warranties of any kind. This document and all information discussed herein remain 
the sole and exclusive property of RushUp. No license of any patent, copyright, mask work, trademark or any other 
intellectual property right is granted by one party to the other party under this document, by implication, estoppel or 
other-wise.  
RushUp products are not intended for use in life support, critical care, medical, safety equipment, or similar applications 
where product failure could result in loss of life or personal or physical harm, or any military or defense application, or 
any governmental procurement to which special terms or provisions may apply. For updates or additional information 
about RushUp products, contact RushUp office. All brand names, trademarks and registered trademarks belong to their 
respective owners. 
RushUp and KITRA are trademarks of RushUp srl. 



 

 
 
 
 
 
 

RushUp S.r.l. 
Via C. Battisti, 136 

Gazzaniga (BG) - 24025 - Italy 
 
 

tel. +39 035 738130 
info@rushup.tech 

www.rushup.tech  
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