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This data sheet providebe 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/GF
is a complete system (electronics board + enclosure + antenna cables) based on powerfulgSARIEIK 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, de:
velopers, high mix low volume products and from all who want the benefit of an off the shelitiradiued system
YR R2SayQit KIFI@S GAYS IyRk2N Y2y Se G2 Ay@Sad Ay | Odzad

For details about RushUp and ARTIK, please visit:
www.rushup.tech
www.artik.io



http://www.rushup.tech/
http://www.rushup.tech/
http://www.artik.io/
http://www.artik.io/
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Connectors sid&iew

Antennas &le view
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Maximum performance in computing, complete solution in wireless, Industrial 10T enabler and connection to industri-

al legacy products, predictiv@aintenancesensors, analog and digital industrial IO and rugged architecture for harsh
working environment.

Below is theblock diagram of the KITRA GTI BLACK 4G/GPS
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4.1.Samsung ARTIK 710 module

SamsundARTIK 713 the module of th&KITRA GBLACKG/GP®oard and it embeds four specific functions:
1 Processing;
T Memory,
1 Wireless;
1 Data security.

Processor
_____ CPU | 8xARM® Cortex™-A53@1.4GHz _
GPU 3D graphics accelerator

Media
Camera I/F 4-Lane MIPI CSI

Display 4-Lane MIPI DSl up to
ARTIK 710 MODULE FHD@24bpp
Audio I°S audio interface
MEDIA Memory
()] DRAM 1GB DDR3 @ 800MHz
I— FLASH 4GB eMMC
~ RADIO - Security
- = Secure point to point
# f a = Secure Element authentication and data
ﬁ = transfer
[a) -
SECURITY o T’“ES:‘*;?OE:;‘;“::“” Trustware
PROCESSOR Radio
a @ WLAN IEEE 802.11a/b/g/n/ac
ﬁ Bluetooth 4.1 (Classic+BLE)
POWER MGT. MEMORY 802.15.4 ZigBee/Thread

Power Management

Provides all power of the ARTIK
ARTIK 710 Module Block Diagram PMIC 710 Module using on board
bucks and LDOs
Interfaces

GPIO, I°C, SPI, UART, SDIO, USB

Analog and Digital IO 2.0, ]TAG, Analog Input

{ I Yadzy 3Da10 Medald i¥ a highlintegrated System iModule that utilizes an octaore ARM® Cortex®3

processor packaged DRAM and Flash memory, a hardware Secure Element and a wide range of wireless communica-
tion options such as 802.11a/b/g/n/ac, Bluetooth® {Classic+BLE), and 802.15.4 (ZigBee® or Thread) communica-
tions all into an extremely compact footprint.
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ARTIK 710 MODULE
77x GPIO:MUX| AUDIO 3x 2-UART
31X GPIO 2x PWM, 2x 125 LS 3x I2C 1xSD CARD
SECURE
ELEMENT AB3 A53 A53 AB3 6x ADC
1.4GHz || 1.4GHz 1.4GHz || 1.4GHz
32KBI$ || 32KBIS 32KBI$ || 32KBIS
POWER 32KB D$ || 32KB D$ 32KBD$ || 32KB D$ WI-FI
MANAGEME 802.1
NT a/b/g/n/ac
A53 A53 A53 A53
1.4GHz || 1.4GHz 1.4GHz || 1.4GHz
BLUETOOTH
DDR3 32KBI$ || 32KBI$ | | 32kB1$ || 32KB IS a1
1GB 32KBD$ || 32kBD$ | | 32KB D$ || 32KB D$ (Classic+BLE)
FLASH 512KB L2 Cache 512KB L2 Cache z?ro;:éi'gr
4c8 THREAD
GIGABIT 1x LCD 1x USB2.0 OTG
2x SPI ETHERNET 1x HDMI 1x CAMERA 1x USB2.0 HOST
MAC 1x 5-LVDS 1x HSIC

The many standard digital control interfaces support external sensors and higher performance peripherals to expand
0KS Y2Rdz SQa bé codhbination’ofivViFS BluktodthA ZigRee/Thread, the ARTIK 710 Module is the per-

fect choice for home automation and home hub devices, while also supporting a rich UlI/UX capability with the camera
and display support options. The hardware based Sec8eYEBy i 62NJ a 6AGK GKS ! wat ¢ NX:
Trusted Execution Environment (TEE) to provide enhancedeeadd security.
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Please refer tovww.artik.iowebsite for more details on SamsuARTIK 71fhodule.

4.2.4G/GPS module

4G/GPS connectivity is done through lafE category 1 module adopting standard PCI Express® MiniCard form factor
(Mini PCle). Especially optimized for M2M and IoT applications, it featuresadsg, low power LTE connectivity,

and celivers M2Moptimized speeds of 10Mbit/s downlink and 5Mbit/s uplink. These make it ideal for numerous loT
applications that are not reliant on high speed connectivity but still require the longevity and reliability of LTE net-
works.

Module containssomevariants depending on the geographic area on which it operates (see ordering information par-
agraph). This makes it backwardmpatible with existing EDGE and GSM/GPRS networks, ensuring that it can easily
migrate from LTE to 2G or 3G networks.


http://www.artik.io/
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The integrated GNSS greatly simplifies product design, and provides quicker, more accurate and more dependable po-
sitioning.

A rich set of Internet protocol$hdustry-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, trackimgj teacing, fleet management, wearable devices, smart
home gateways, digital signs, and even drones.

Key Benefits

1 Lowerpower LTE connectivity optimized for broadband IoT applications
1 Worldwide LTE, UMTS/HSPA+ and GSM/GPRS/EDGE coverage
1 MIMO technologymeets demands for data rate and link reliability in modem wireless communication sys-

tems.
1 Multi-constellation GNSS receiver available for applications requiring fast and accurate fixes in any environ-
ment
Frequency KITRA_GTI_BLACK_4G/GPS_E | KITRA_GTI_BLACK_4G/GPS_A | KITRA_GTI_BLACK_4G/GPS_V
FDD-LTE B1/ B3/ B5/ B7/ B8/ B20 B2/ B4/ B12 B4/ B13
LTE
TDD-LTE
3G WCDMA B1/ B5/ B8 B2/ B4/ B5
GSM/EDGE B3/ B8
America IAmerica
Region EMEA, Korea, Thailand, India
FCC/ PTCRB/ AT&T*/ IC/
Certification CE/ GCF/ Vodafone*/ FAC FCC/ GCF/ Verizon
ROGERS

* Under development

KITRA GTI BLACK 4G/GPS embeds a nhano SIM connector on the bottom side of the electroaitd theadds/GPS
SMA connectors for external antennas are located on 8idEthe enclosurgsee connectors paragraph for details).

Electrical Characteristics

Output Power:

Class 3 (23dBm+2dB) for LTE

Class 3 (24dBm+BdB) for UMTS

Class E2 (27dBm+3dB) for EDGE 850/900MHz
Class E2 (26dBm+3dB) for EDGE1800/1900MHz
Class 4 (33dBmz+2dB) for GSM 850/900MHz
Class 1 (30dBmz+2dB) for GSM 1800/1900MHz

=A =4 =4 -4 -8 -4

Sensitivity:
1 LTE B1:101.5dBm (10M)
1 LTE B2101dBm (10M)
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LTE B3:101.5dBm (10M)
LTE B4:101dBm (10M)
LTE B5:101dBm (10M)
LTE B7:99.5dBm (10M)
LTE B8:101dBm (10M)
LTE B12101dBm (10M)
LTE B13100dBm (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

e R R I T I B ]

Protocols
1 TCP/UDP/PPP/FTP/HTTP/NTP/PING/QMI/
T CMUX*HTTPS*SMTP*MMS*/FTPS*/SMTPS*/
1 SSL*/FILE*

General Features
1 3GPP BJTRA Release 11
1 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 systenpackage featuring a 3D digital accelerometer and a 3D digital gyroscope performing at
0.65 mA in higiperformance mode and enabling alwags lowpower features for an optimal motion experiee for

the consumer.

The LSM6DSL supports main OS requirements, offering real, virtual and batch sensors with 4 kbyte for dynamic data
batching.

{¢Qa FrLYAfe 2F a9a{ &Syaz2N) Y2RdzZ Sa fSOSNIISa (KIe NBO dz
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 dedicatgitl which is timmed to better match
the characteristics of the sensing element.

The LSM6DSL has a -&dhle acceleration range of +2/+4/48/+16 g and an angular rate range of
+125/+245/+500/£1000/+2000 dps.

High robustness to mechanical shock makesliB&6DSL 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 corghgphiformance mode
6! f s2yeéd SELISNASYOS 6AGK 26 LIReSN O2yadzyLliazy F2NJ o
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 sale

+125/+245/+500/£1000/+2000 dps full scale

Analog supply voltage: 1.71 Vto 3.6 V

Independent IOs supply (1.62 V)

Compact footprint, 2.5 mm x 3 mm x 0.83 mm

SPI &4C serial interface with main processor data synchronization feature

Pedometer, step detctor and step counter

Significant motion and tilt function

Standard interrupts: fredall, wakeup, 6D/4D orientation, click and dowalick

Embedded temperature sensor

ECOPACK® w2!| { IyYR GDNBSy¢ O2YLI Al Yyl
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For any specific information and for tHiemware commands and procedures, please refer to the data sheet of the
components.
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4.4. Temperature sensor

KITRA GTI embeds TC78ABVAT temperature sensor.

The TC74 is a serially accessible, digital temperature sensor particularly suited for small forradplications. Tem-
perature data is converted from the onboard thermal sensing element and made available asitagidgital word.
Communication with the TC74 is accomplished via @i SMBus/I2C compatible serial port. This bus also can be
used to mplement multidrop/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
operation, the quiescent current B00 PA (typ). During standby operation, the quiescent current is 5 YA (typ). Small
size, low installed cost and ease of use make the TC74 an ideal choice for implementing thermal management in a va-
riety of systems.

Features
1 Outputs Temperature as &Bit Digital Word.
f {AYLX S {a.dAkLH/n {SNRAIFf t2NI LYyGSNFI OSo
1 SolidState Temperature Sensing:

0 +2°C (max.) Accuracy from +25°C to +85°C
0 +3°C (max.) Accuracy from 0°C to +125°C
Supply Voltage of 2.7V to 5.5V
Low Power:
0 200 pA (typ.) Operating Current
0 5yA (typ.) Standby Mode Current

= =4

Functional Block Diagram

Internal Sensor - » SDA
(Diode) Serial Port
Interface
l -t SCLK
A¥. Modulator 3
- > Control
Logic

Temperature
Register

4.5.MEMS microphone and PDM converter

The MP34DTO04 is an ultcdmpact, lowpower, omnidirectional, digital MEMS microphone built with a capacitive
sensing element and an IC interface.

The sensinglement, 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 aliléeta gigi-

tal signal externally in PDM format.

The MP34DT04 has an acoustic overload point of 120 dBSPL with a 64 dBsigise ratio and;26 dBFS sensitivi-

ty.

The MP34DTO04 is available in a4ogrt, SMDcompliant, EMihielded package and is guaraeatl to operate over an
extended temperature range fros#0 °C to +85 °C.
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Features

=8 =4 =4 -4 -8 -4 A -4

Single supply voltage
Low power consumption
120 dBSPL acoustic overload point
64 dB signalo-noise ratio
Omnidirectional sensitivity
26 dBFS sensitivity
PDM output
HCLGAackage

- Topport design

- SMDBcompliant

- EMlshielded

- 9/ht!/YtEZ w2l {2 YR 4GDNBSy¢ O2YLX Al yi

Output of the MEMS microphone is connected to a Stereo R®MNS converter (ADAU7002ACBZ).
The ADAU7002 converts a stereo PDM bit stream into a PCM output. ThawRiZMlata is output on a serial audio
interface port in either 12 S or TDM format.

Features

il

= =4 =8 -4 -4 -4 -8 -4 -89

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

data

Slave I12S or time division multiplexed (TDM) otifpterface
Configurable TDM slots

I/0 supply operation: 1.62 V to 3.6 V

64x output sample rate PDM clock
64x/128%/192x/256x%/384%/512x output sample rate BCLK
Automatic BCLK ratio detection

Output sample rate: 4 kHz to 96 kHz

Automatic PDM CLK drieg 64x 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 procedpfease refer to the data sheet of the
components.





































































