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This document describes the ARTIK 530s Development Kit.

The ARTIK 530s development kit consists of the following components:

ARTIK 530s Interposer board (contains ARTIK 530s module)

ARTIK 530s Platform board (connected to the Interposer board at the factory)
ARTIK 530s I/O Expander board (connects to the Platform board for I/O expansion)
Bluetooth/WiFi antenna (for general purpose wireless communication)

Zigbee antenna (for low-power, low-speed close proximity wireless communication)

Each of these components is described in the following subsections.

The following documents provide additional information on the ARTIK 530s development environment.

ARTIK 530s Data Sheet

ARTIK 530s Hardware User Guide

ARTIK 530s/710s System Design Guide
ARTIK PCB Design Guide

ARTIK 530s Interposer board schematics
ARTIK 530s Platform board schematics
ARTIK 530s I/O Expander board schematics
ARTIK 530s Bill of Materials

Depending on the system environment, the following components may be required when interfacing to the ARTIK
530s Development Platform.

5V DC, 24W power supply for connecting to the DC power jack on the Platform board. Note that the 5V DC
jack is identical to a 12V DC jack. Ensure that the power supply is 5V, not 12V.

microUSB cable for connecting an external host or when transferring data over the USB OTG port.
USB-A cables for interfacing to one of two USB Host ports on the Platform board.

HDMI micro-to-standard cable for connection to an HDMI display.

Ethernet cable for direct connection to a local area network.

Connection to a local WiFi network via the Bluetooth/WiFi antenna on the Interposer board.
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The ARTIK 530s Development Board consists of one Interposer Board, one Platform Board and one I/0 Expander
board. The Interposer board includes the ARTIK 530s module which is soldered to the board at the factory.

The ARTIK 530s Development Platform is an affordable approach for developing an |oT solution. The ARTIK 530s
module is designed for loT devices and it contains hardware functions based on a Linux® system. Some of hardware
functions include multimedia and network such as 802.11 and ZigBee®. In addition the ARTIK 530s Module has mass
storage capability.

Figure 1 shows the three boards that make up the ARTIK 530s Development Kit.

ARTIK 530 Module

Interposer Board

IF Board

LN
Faw

e B

5 8"
i ’ﬂﬁ

Platform Board

Figure 1. ARTIK 530s Development Kit Contents
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Development Kit Block Diagram

Figure 2 shows a system block diagram of the three boards in the ARTIK 530s module development platform and
the relative location of each interface.
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Figure 2. ARTIK 530s Development Platform System Block Diagram
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The ARTIK 530s Interposer Board interfaces are shown in Figure 3.

tvps | [romr ]| YSE | |ARTIK 530 Module| (802.11f | Boot

ZIGBEE
1TAG [con 2 PLATFORM| [CON 2 PLATFORM |

Figure 3. ARTIK 530s Interposer Board (Left - Top Side, Right - Bottom Side)

The ARTIK 530s Development Platform contains the ARTIK 530s module that is soldered to the Interposer board.
Table 1shows the main features of the ARTIK 530s module. For more information on the ARTIK 530s module please
consult the ARTIK 530s module datasheet.

Table 1. ARTIK 530s Module Main Features

CPU Quad-core ARM Cortex A9 @ 1.2 GHz
GPU 3D graphics accelerator
Camera Interface 4-lane MIPI CSl up to 5M
(1920 x 1080 @ 30 fps)
Display interface 4-lane MIPI DSI and HDMI 1.4a (1920 x 1080p @ 60 fps), or
LVDS (1280 x 720p @ 60 fps)
Audio Two 12S audio channels (input/output)
DRAM 512 MB DDRS3
Flash 4 GBeMMC 4.5
Secure Element Secure point to point authentication and data transfer
Trustware Trusted execution environment
WLAN IEEE 802.11a/b/g/n, dual-band SISO
Bluetooth 4.2 (BLE + Classic)
802.15. Zigbee/Thread
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Table 1. ARTIK 530s Module Main Features (Continued)

Feature Description
Power Management PMIC, integrated into the ARTIK module.
Provides all power to the ARTIK 530s module.
Ethernet 10/100/1000Base-T MAC (external PHY required)
Analog and Digital I/O GPIO, UART, 12C, SPI, USB host, USB OTG, HSIC, ADC, PWM, 12S, JTAG

ARTIK 530s INTERPOSER BOARD INTERFACES

The following subsections describe the various interfaces present on the ARTIK 530s Interposer board.

USB OTG

The Interposer board has one USB OTG connector located as can be seen in Figure 4. The USB OTG port can be
used to program the module.

-
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Figure 4. Location of USB OTG Port on the Interposer Board

HDMI

The Interposer board has one HDMI 1.4a connector (Micro D-Type) located as can be seen in Figure 5. 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
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WISV E394v-0A
16350

Figure 5. Location of HDMI Port on Interposer Board

LVDS

The Interposer board has one LVDS Interface containing 5x data channels and one clock channel, its location can be seen in Figure
6. The available maximum resolution is 1920 x 1080 @ 60fps.
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Figure 6. Location of LVDS Connection on the Interposer Board

Ethernet

The Interposer board has one Ethernet Interface, its location are shown in Figure 7. The Ethernet interface is based on 802.3az-
2010 and is compliant with the Energy Efficient Ethernet (EEE) standard. The maximum theoretical speed of the interface is 1000

Mbps.
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Y400

2
g

2
=
e
=
=
-
~

Figure 7. Location of Ethernet Port on the Interposer Board
Antennas

If 802.11, Bluetooth®, or Zigbee functionality is required, two antennas are included as part of the ARTIK 530s Development Kit.
These antennas are attached to coaxial connectors on the Interposer board as shown in Table 2. More details on the antenna
specifications are shown in Figure 8.

Table 2. Antenna Specifications

Property Description
Antenna Type Dipole antenna
Antenna Peak Gain +1.43 (2.4GHz)/ +0.91 (5GHz)
Frequency 2.4GHz, 5GHz (for 802.11, Bluetooth®, ZigBee®)
Connector Type SMA-M
Antenna Size 108.7 mm

Figure 8. Location of Antennas on the Interposer Board
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Zigbee JTAG

The Interposer board contains a dedicated Zigbee JTAG connector. This connector is used only for debug of the on-
board Zigbee controller in case the Flashing of firmware to the controller is required. As such, this connector cannot
be used for system debug.

Reset Pushbutton Switch

Reset of the ARTIK module is accomplished by depressing the RESET button located on the Interposer board. This
button is located near the RJ45 Ethernet jack right next to the PWR_KEY button shown in Figure 3. The button is
indicated as RESET on the silkscreen. When this button is depressed, the entire development platform is reset,
except for the power controller (PMIC) on the ARTIK module, and all data is lost.

Power-Key Pushbutton Switch

The PWR_KEY pushbutton switch located on the Interposer board performs the following functions:

+  System Power Up: Pressing and holding the PWR_KEY button until the red LED illuminates causes the system
to power-up the board.

+  System Power Down: Pressing and holding the PWR_KEY button until the red LED goes off causes the system
to turn off.

The location of the PWR_KEY pushbutton switch is shown in Figure 9.

Figure 9. Location of PWR_KEY Pushbutton Switch on the Interposer Board

The Interposer board also contains a 4-pin jumper (JP400) that allows the system to boot automatically once power
is applied, effectively bypassing the PWR_KEY button by grounding the AP_PWRKEY pin on the ARTIK module. This
jumper is located right next to the Reset button as shown on the Interposer board in Figure 9. When pins 1 and 3 of
this jumper are connected, the PWR_KEY LED turns on and boot-up commences once power is applied to the board.
When this jumper is inserted, pressing and holding the PWR_KEY button as described above is not required. Note
that pins 2 and 4 of this jumper are used for Zigbee JTAG and are not used for PWR_KEY purposes.
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Boot Mode DIP Switches

The Interposer board contains 4 DIP switches that are used to configure the system to boot from on-module eMMC
memory, SD card, or the USB OTG port. For more information, refer to the section entitled ARTIK 530s Development
Kit Boot Mode Configuration.

Interposer to Platform Board Connectors

Two HIROSE connectors are used to transfer signals between the Interposer and Platform boards. One connector
(CON700) contains 90 pins, and the second connector (CON701) contains 80 pins. The following tables show the
relationship between the connector pinout and pin names, and the associated module pin names and numbers.

Table 3. CON400 HIROSE Connector to ARTIK Module Pin Mapping

N/A2 N/A VDD_AP_IO_3P3 1 2 VDD_AP_IO_3P3 N/A N/A
N/A N/A GND 3 4 GND N/A N/A
AP_MIPICSI1_DN3 PA14 XMIPICSIT_DN3 5 6 XCAM_LDO_EN PAK42 AP_GPA6
AP_MIPICSI1_DP3 PB14 XMIPICSI1_DP3 7 8 XCAM_STBY_1.8V PAL42 AP_GPA3
N/A N/A GND 9 10 XCAM_RESET PAL41 AP_GPA17
AP_MIPICSI1T_DN2 PA13 XMIPICSI1_DN2 1 12 XCAM_SCL_1.8Vb PAK10 AP_GPD2_SCLO
AP_MIPICSI1_DP2 PB13 XMIPICSI1_DP2 13 14 XCAM_SDA_1.8V PAL10 AP_GPD2_SDAO
N/A N/A GND 15 16 GND N/A N/A
AP_MIPICSI1_DN1 PA12 XMIPICSI1_DN1 17 18 XSDO_CDN PAK37 AP_GPB16
AP_MIPICSI1_DP1 PB12 XMIPICSI1_DP1 19 20 XSDO_D1 PAK29 AP_SDO_D1
N/A N/A GND 21 22 XSDO_DO PAL30 AP_SDO_DO
AP_MIPICSI1_DNO PAT XMIPICSI1_DNO 23 24 XSDO_CLK PAK30 AP_SDO_CLK
AP_MIPICSI1_DPO PB11 XMIPICSI1_DPO 25 26 XSDO_CMD PAK28 AP_SDO_CMD
N/A N/A GND 27 28 XSD0O_D3 PAL28 AP_SDO_D3
AP_MIPICSI1_DNCLK PA10 XMIPICSI1_DNCLK 29 30 XSDO_D2 PAKL9 AP_SDO_D2
AP_MIPICSI1_DPCLK PB10 XMIPICSIN1_DPCLK 31 32 GND N/A N/A
N/A N/A GND 33 34 XCHG_INT PAK41 AP_GPA10
AP_UART_TX4 PAK23 XUARTO_TX 35 36 XCHG_SCL PAK38 AP_GPA20
AP_UART_RX4 PAL23 XUARTO_RX 37 38 XCHG_SDA PAL40 AP_GPA19
N/A N/A GND 39 40 GND N/A N/A
AP_UART_TX3 PAK22 XDEBUG_TXD 4 42 XFUEL_SCL PA40 AP_GPA9
AP_UART_RX3 PAL22 XDEBUG_RXD 43 44 XFUEL_SDA PA37 AP_GPA13
N/A N/A GND 45 46 XFUEL_INT PAK19 AP_GPD28
AP_USBH_DP PB36 XUHOST1_DP 47 48 GND N/A N/A
AP_USBH_DM PA36 XUHOST1_DM 49 50 XSPIO_CS PAL4 AP_GPC10_SPI2_CS
N/A N/A GND 51 52 XSPIO_CLK PAK4 AP_GPC9_SPI2_CLK
N/A N/A XUHOSTO_DP 53 54 XSPIO_MISO PAK3 AP_GPC11_SPI2_MISO
ARTIK
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Table 3. CON400 HIROSE Connector to ARTIK Module Pin Mapping (Continued)

Left Side of Connector (odd numbered pins) Right Side of Connector (even numbered pins)
Module Pin MO(EIule HIROSE HIROSE HIROSE HIROSE Moc.lule Module Pin
Name Pin Connector Conpector Conpector Connector Pin Name
Number Name Pin # Pin # Name Number
N/A N/A XUHOSTO_DM 55 56 XSPIO_MOSI PAL3 AP_GPC12_SPI2_MOSI
N/A N/A GND 57 58 GND N/A N/A
AP_TMS PAC2 XJTAG_TMS 59 60 XADCO AP_ADCO PY1
AP_TCK PAC1 XJTAG_TCK 61 62 XADC1 AP_ADCI1 PY2
AP_TDI PAD2 XJTAG_TDI 63 64 XADC2 AP_ADC2 PAA1
AP_TDO PAD1 XJTAG_TDO 65 66 XADC3 AP_ADC3 PAA2
AP_TNTRST PAE1 XJTAG_RSTN 67 68 XADC4 AP_ADC4 PW1
N/A N/A GND 69 70 XADC5 AP_ADC5 PW2
AP_NRESET PAG1 XRESET 7 72 GND N/A N/A
N/A N/A GND 73 74 XPWMO_OUT PAK7 AP_GPC14_PWM2
VCC_3P3_SYS[4:1] | PAL18,17 VSYS_IO_3P3 75 76 GND N/A N/A
PAK18, 17
N/A N/A GND 77 78 X12CO_SCL PAK9 AP_GPD4_SCL1
N/A N/A LCD2_ID 79 80 Xi2CO_SDA PAL9 AP_GPD5_SDAI1
N/A N/A N/C 81 82 GND N/A N/A
N/A N/A GND 83 84 GND N/A N/A
AP_GPA16 PB41 XUHOST_VBUSCTRL 85 86 GND N/A N/A
N/A N/A GND 87 88 GND N/A N/A
AP_GPB30 PP41 MICOM_INT 89 90 GND N/A N/A

a. N/A indicates that the connector pin does not connect to the ARTIK module.
b. All pins ending in 1.8V’ pass through level translators in the Interposer board before connecting to the ARTIK module.

Table 4. CON401 HIROSE Connector to ARTIK Module Pin Mapping

Left Side of Connector (odd numbered pins) Right Side of Connector (even numbered pins)
Module Pin Moqule HIROSE HIROSE HIROSE HIROSE MO(?Iule Module Pin
Name Pin Connector Conpector Conpector Connector Name Pin Name
Number Name Pin # Pin # Number
N/A2 N/A GND 1 2 GND N/A N/A
AP_MIPIDSI1_DN3 PA20 XMIPIDSI_DN3 3 4 XLCD_PMWOUT_1.8VP PAL7 AP_GPD1_PWMO

AP_MIPIDSI1_DP3 PB20 XMIPIDSI1_DP3 5 6 XLCD_RESET_1.8V PAL34 AP_GPE30
N/A N/A GND 7 8 XLCD_GPIO_1.8V PAK34 AP_GPCO
AP_MIPIDSI1_DN2 PA19 XMIPIDSI1_DN2 9 10 GND N/A N/A
AP_MIPIDSI1_DP2 PB19 XMIPIDSI1_DP2 1 12 XTSP_SCL_1.8V PAKS AP_GPD6_SCL2
N/A N/A GND 13 14 XTSP_SDA_1.8V PAL8 AP_GPD7_SDA2
AP_MIPIDSI1_DN1 PB17 XMIPIDSI1_DN1 15 16 XTSP_RESET 1.8V PAHA AP_GPC25
AP_MIPIDSI1_DP1 PB18 XMIPIDSI1_DP1 17 18 GND N/A N/A
N/A N/A GND 19 20 XLCD1_GPIO1.1.8V PAH42 AP_GPE31
AP_MIPIDSI1_DNO PA17 XMIPIDSI1_DNO 21 22 XTSP1_GPIO1_1.8V PAL35 AP_GPC27
ARTIK
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Table 4. CON401 HIROSE Connector to ARTIK Module Pin Mapping (Continued)

AP_MIPIDSI1_DPO PB17 XMIPIDSI1_DPO 23 24 XTSP_INT_1.8V PAL36 AP_GPB22
N/A N/A GND 25 26 GND N/A N/A
AP_MIPIDSIN_DNCLK PA16 XMIPIDSI1_DNCLK 27 28 XAUDIO_SCL PB39 AP_GPA4
AP_MIPIDSIN_DPCLK PB16 XMIPIDSIN1_DPCLK 29 30 XAUDIO_SDA PB40 AP_GPA5
N/A N/A GND 31 32 XAUDIO_IRQ PAL33 AP_GPD8
AP_GPEO PAL21 XGPIOO 33 34 GND N/A N/A
AP_GPE1 PAK21 XGPIO1 35 36 XAUDIO_I2S0_CDCLK PAL2 AP_12SO_MCLK
AP_GPE2 PAK20 XGPIO2 37 38 XAUDIO_I2SO_LRCLK PAJ AP_I2SO_LRCLK
AP_GPB14 PAK37 XGPIO3 39 40 XAUDIO_I2S0_SCLK PAK2 AP_I12S0_BCLK
AP_GPA14 PA39 XGPIO4 41 42 XAUDIO_I2SO_DIN PAL1 AP_I2SO_DIN
AP_GPB9O_I2SDIN1 PAL26 XGPIO5 43 44 XAUDIO_I2S0_DOUT PAK1 AP_I2S0_DOUT
AP_GPA25 PAG2 XGPIO6 45 46 GND N/A N/A
AP_GPAO PAH2 XGPIO7 47 48 BT_PCM_LRCLK PAJA2 BT_PCM_LRCLK
AP_GPA26 PAH1 XGPIO8 49 50 BT_PCM_CLK PAJ39 BT_PCM_CLK
AP_GP27 PAJ2 XGPIO9 51 52 BT_PCM_DOUT PAJAT BT_PCM_D_OUT
AP_AGP1 PAF2 XAGPIOO 53 54 BT_PCM_DIN PAJ4AO BT_PCM_D_IN
N/A N/A GND 55 56 GND N/A N/A
AP_GPBT11 PAG41 XMCU_SCL 57 58 GND N/A N/A
AP_GPB18 PAG42 XMCU_SDA 59 60 GND N/A N/A
N/A N/A GND 61 62 V_MAIN PV42 VIN1®
VCC3P3_SYS[4:1] PAL18, 17 VSYS_IO_3P3 63 64 V_MAIN PV41 VIN2
PAK18, 17
N/A N/A VDD_EXT3P3_ALIVE 65 66 V_MAIN PW42 VIN3
N/A N/A VDD_EXT3P3_ALIVE 67 68 V_MAIN PW41 VIN4
N/A N/A VDD_EXT3P3 69 70 V_MAIN PY42 VINS
N/A N/A VDD_EXT3P3 7 72 V_MAIN PY41 VING
N/A N/A VDD_EXT1P8_ALIVE 73 74 V_MAIN PAA42 VIN7
N/A N/A VDD_EXT1P8_ALIVE 75 76 V_MAIN PAAA41 VIN8
N/A N/A VDD_EXT1P8 77 78 V_MAIN PAB42 VIN9
N/A N/A VDD_EXT1P8 79 80 V_MAIN PAB41 VIN10

a. N/A indicates that the particular connector pin does not connect to the ARTIK module.
b. All pins that end in "_1.8V’' connect to the ARTIK module through level translators on the Interposer board.
c. All VIN[10:1] pins are connected together at the ARTIK module and are collectively called V_MAIN.
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ARTIK 530s Development Kit
ARTIK 530s DEVELOPMENT KIT PLATFORM BOARD

The main components of the Platform board is shown in Figure 160.
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Figure 10. ARTIK 530s Development Kit Platform Board (Left - Bottom Side, Right - Top Side
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SD Card Interface

The Platform board has one SD-CARD interface supporting SD3.0 located as shown in Figure 11.
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Figure 11. Location of SD Card Interface on the Platform Board

Audio Interface

The Platform board has one 4-pin audio jack interface supporting stereo audio as shown in Figure 12.
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Figure 12. Location of the Audio Jack on the Platform Board
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MIPI CSI/DSI Interface

The Platform board has one MIPI DSI and one MIPI CSl interface. The location of the DSI Display interface is shown in
Figure 13.The location of the MIPI CSl interface is shown in Figure 14.

The MIPI DSl interface can operate at a maximum resolution of WUXGA (1920 x 1200), whereas the MIPI CSl interface
can have a static resolution of 5M pixels or a dynamic resolution for video capturing of 1080P.
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Figure 14. Location of MIPI CSI Connector on the Platform Board
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USB Host 2.0 Interface

The Platform board has two USB 2.0 Interfaces. The location of these interfaces is shown in Figure 15.

Figure 15. Location of the USB2.0 Interface Ports on the Platform Board

ARTIK JTAG

The Platform board contains a JTAG port for communication with an external JTAG debugger. This connector is located right next
to the DC power jack.

Power Jack

The Platform board can receive power from the following two sources.
« 5V DC power jack
- Battery

The 5V DC jack is located next to the Ethernet connector as shown in Figure 10. The battery connector is located next
to the power-on switch and can be connected as shown in Figure 16.

Figure 16. Location of the 5V DC Power Supply Jack on the Platform Board
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Power Switch

The power switch is used to distribute power from either the DC jack or the battery to the rest of the ARTIK
530sdevelopment platform. When this switch is in the ON position, power is applied to the development platform, as
well as the internal power controller (PMIC) on the ARTIK module. However, pressing and holding the PWR_KEY
pushbutton switch is required to power up the ARTIK module. For more information, refer to the section entitled
Power-Key Pushbutton Switch. Figure 17 shows the location of the power switch on the Platform board.

ZIGBEE JTAG

Annnme
coeals 8

Figure 17. Location of Power Switch on the Platform Board

GPIO Test Header Interface to 1/O Expander Board

The Platform board has one 80-pin dual-row expansion header that is used to connect to the I/O Expansion board.
The pinout of this connector is shown in Table 5, along with a mapping to the ARTIK module pinout where
applicable. The pin assignments are noted on the silkscreen of the Platform board. The odd-numbered pins are
closest to the edge of the board.

Table 5. ARTIK 530s GPIO Expansion Header Pinout

N/A2 N/A GND 1 2 MICOM_GPIOZb N/A N/A
AP_GPEO PAL21 XGPIOO 3 4 MICOM_GPIO3 N/A N/A
AP_GPE1 PAK21 XGPIO1 5 6 MICOM_GPIO4 N/A N/A
AP_GPE2 PAK20 XGPIO2 7 8 MICOM_GPIO5 N/A N/A

AP_GPB14 PAK37 XGPIO3 9 10 MICOM_GPIO6 N/A N/A
AP_GPA14 PA39 XGPIO4 11 12 MICOM_GPIO7 N/A N/A
AP_GPB9_I2SDIN1 PAL26 XGPIO5 13 14 MICOM_GPIO8 N/A N/A
AP_GPA25 PAG2 XGPIO6 15 16 MICOM_GPIO9 N/A N/A
AP_GPAO PAH2 XGPIO7 17 18 MICOM_GPIO10 N/A N/A
AP_GPA26 PAH1 XGPIO8 19 20 MICOM_GPIO11 N/A N/A
AP_GPA27 PAJ2 XGPIO9 21 22 MICOM_GPIO12 N/A N/A
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Table 5. ARTIK 530s GPIO Expansion Header Pinout (Continued)

N/A N/A GND 23 24 MICOM_GPIO13 N/A N/A
AP_AGP1 PAF2 XAGPIO0 25 26 MICOM_GPIO14 N/A N/A

N/A N/A GND 27 28 MICOM_GPIO15 N/A N/A
AP_GPC14_PWM2 PAK7 XPWMO_OUT 29 30 GND N/A N/A
N/A N/A GND 31 32 GND N/A N/A
AP_UART_RX4 PAL23 XUARTO_RX 33 34 GND N/A N/A
AP_UART_TX4 PAK23 XUARTO_TX 35 36 GND N/A N/A
N/A N/A GND 37 38 GND N/A N/A
AP_ADCO PY1 XADCO 39 40 GND N/A N/A
AP_ADC1 PY2 XADC1 41 42 GND N/A N/A
AP_ADC2 PAA1 XADC2 43 44 GND N/A N/A
AP_ADC3 PAA2 XADC3 45 46 GND N/A N/A
AP_ADC4 PW1 XADC4 47 48 GND N/A N/A
AP_ADC5 PW2 XADC5 49 50 DC5V N/A N/A

N/A N/A GND 51 52 DC5V N/A N/A
AP_GPD4_SCL1 PAK9 XI2C0_SCL 53 54 VBAT_MAIN¢ N/A N/A
AP_GPD5_SDA1 PAL9 XI2CO_SDA 55 56 VBAT_MAIN N/A N/A
N/A N/A GND 57 58 AP_VDDIO N/A N/A
AP_GPC10_SPI12_CS PAL6 XSPI0_CS 59 60 AP_VDDIO N/A N/A
AP_GPC9_SPI2_CLK PAK4 XSPIO_CLK 61 62 VDD_EXT1P8_ALIVE N/A N/A
AP_GPC11_SPI2_MISO PAK3 XSPI0_MISO 63 64 VDD_EXT1P8_ALIVE N/A N/A
AP_GPC10_SPI12_MOSI PAL5 XSPI0_MOSI 65 66 VDD_EXT1P8 N/A N/A
N/A N/A GND 67 68 VDD_EXT1P8 N/A N/A

N/A N/A MICOM_GPIO0 69 70 VDD_EXT3P3_ALIVE N/A N/A

N/A N/A MICOM_GPIO1 71 72 VDD_EXT3P3_ALIVE N/A N/A

N/A N/A GND 73 74 VDD_EXT3P3 N/A N/A

N/A N/A NC 75 76 VDD_EXT3P3 N/A N/A

N/A N/A NC 77 78 VDD_EXT5P0_1 N/A N/A

N/A N/A GND 79 80 VDD_EXT5PO0_1 N/A N/A

a. An N/A designation indicates that the pin in question does not originate from the ARTIK module.

b. All pins that start with ‘'MICOM_' originate from the AVR MICOM device located on the Platform board. See the
Platform board schematics for more information.

c. All power pins (even pins 54 - 80) originate from DC/DC converter circuits on the Platform board. See the Platform
board schematics for more information.
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Figure 18 shows the highlights of the I/0 Expander board. The I/O Expander board interfaces to the Platform board
using the 80-pin GPIO test header located at connector J701 as described abopve. The I/0 Expander board contains
two additional 40-pin headers shown below that can be used to connect to external devices.

Table 6 and Table 7 show the pinouts of the J2 and J3 connectors respectively. Note that for the J3 connector, no
pins of this connector originate from the ARTIK module. Hence there is no connector pin to module pin mapping
shown.
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| POWER SWITCHES |

Figure 18. ARTIK 530s Development Kit I/O Expander Board

Table 6. I/O Expander Board J2 Connector Pinout

AP_ADC1 PY2 XADC1 1 2 GND N/A N/A
AP_ADC2 PAA1 XADC2 3 4 ADD_XGPIO0 PAL21 AP_GPEO
AP_ADC3 PAA2 XADC3 5 6 ADD_XGPIO1 PAK21 AP_GPE1
AP_ADC4 PW1 XADC4 7 8 ADD_XGPI02 PAK20 AP_GPE2
AP_ADC5 PW2 XADC5 9 10 ADD_XGPIO3 PAK37 AP_GPB14
N/A N/A GND 11 12 ADD_XGPI04 PA39 AP_GPA14
AP_GPD4_SCL1 PAK9 ADD_XI2C0_SCL 13 14 ADD_XGPIO5 PAL26 AP_GPB9_I2SDIN1
AP_GPD5_SDA1 PAL9 ADD_XI2CO_SDA 15 16 ADD_XGPIO6 PAG2 AP_GPA25
N/A N/A GND 17 18 ADD_XGPIO7 PAH2 AP_GPAOQ
AP_GPC10_SPI2_CS PAL6 ADD_XSPIO_CS 19 20 ADD_XGPIO8 PAH1 AP_GPA26
AP_GPC9_SPI2_CLK PAK4 ADD_XSPIO_CLK 21 22 ADD_XGPIO9 PAJ2 AP_GPA27
AP_GPC11_SPI2_MISO PAK3 ADD_XSPI0_MISO 23 24 GND N/A N/A
AP_GPC10_SPI12_MOSI PAL5 ADD_XSPI0_MOSI 25 26 ADD_XAGPIO0 PAF2 AP_AGP1
N/A N/A GND 27 28 GND N/A N/A
N/A N/A NC 29 30 ADD_XPWMO_OUT PAK7 AP_GPC14_PWM2
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Table 6. I/O Expander Board J2 Connector Pinout (Continued)

ARTIK 530s Development Kit

N/A N/A MICOM_GPIO1 31 32 GND N/A N/A
N/A N/A GND 33 34 ADD_XUARTO_RX PAL23 AP_UART_RX4
N/A N/A NC 35 36 ADD_XUARTO_TX PAK23 AP_UART_TX4
N/A N/A NC 37 38 GND N/A N/A
N/A N/A GND 39 40 XADCO PY1 AP_ADCO
Table 7. I/O Expander Board J3 Connector
GND 1 2 MICOM_GPIO1
GND 3 4 MICOM_GPIO2
GND 5 6 MICOM_GPIO3
GND 7 8 MICOM_GPI04
9 10 MICOM_GPIO5
DC5V
11 12 MICOM_GPIO6
13 14 MICOM_GPIO7
VBAT_MAIN
15 16 MICOM_GPIO8
17 18 MICOM_GPIO9
AP_VDDIO
19 20 MICOM_GPIO10
21 22 MICOM_GPIO11
VDD_EXT1P8_ALIVE
23 24 MICOM_GPIO12
25 26 MICOM_GPIO13
VDD_EXT1P8
27 28 MICOM_GPIO14
29 30 GND
VDD_EXT3P3_ALIVE
31 32 GND
33 34 GND
VDD_EXT3P3
35 36 GND
37 38 GND
VDD_EXT5P0_1
39 40 GND

1/O Expander Board Power Source

Jumpers J20 and J21 are used to select the |/O power source (I2C, UART GPIO) or XGPIO of either, 1.8V, 3.3V or 5V.
Table 8 shows how to set the various jumpers to switch between power sources.

Table 8. Configuration of Power Jumpers J20 and J21

12C, UART, GPIO DCDC_5V_1 Place Jumper J20 on pins 1- 2
VDDEXT_33_OFF (default) Place Jumper J20 on pins 3 - 4
VDDEXT_18_OFF Place Jumper J20 on pins 5 - 6
XGPIO DC5V Place Jumper J21 on pins 1-2
VDD_EXT3P3_ALIVE (default) Place Jumper J21 on pins 3 - 4
VDD_EXT1P8_ALIVE Place Jumper J21 on pins 5- 6
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The jumpers are located on the I/O Expander board as shown in Figure 18.

This section discusses some of the configuration options of the ARTIK 530s development platform.

Selecting the Development Kit Power Source

ARTIK 530s Development Kit

The power source is selected using jumpers JP1 - JP4, located on J702 and J703 of the Platform board. When power
is provided from a DC-5V Adapter OR a Battery, all jumpers are in the 1-2 position. When power is provided from the
DC-5V Adapter and at the same time a battery is connected that is being charged (Battery Charging Mode), all

jumpers are in the 2-3 position.

When the jumpers JP1 - JP4 are in the 1-2 position, either a battery OR the DC-5V adapter can be connected, but
NEVER both at the same time. When the jumpers JP1-JP4 are in the 2-3 position, (Battery Charging Mode) both a

battery and the DC-5V Adapter can be connected at the same time.

Figure 19 shows the default settings and how to switch between the settings. When the ARTIK 530s Development
Board is used with an external power adapter make certain that you use a 5V, 5A adapter with a 2.1 x 5.5mm plug.

Battery Charging Mode, all Jumpers in 2-3 state

© DEE

OHO

7
AN

ONO

©)

J703

J702

OHO KO ONOHO

OHOKO)

OHONO) O,
OHOKO]

J703

J702

DC-5V Adapter Mode or Battery Mode, all

Jumpers in 1-2 state

Figure 19. Location of Jumpers JP1 - JP4 on the Platform Board
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ARTIK 530s Development Kit Boot Mode Configuration

The ARTIK 530s Interposer board contains a 4-position DIP switch that is used to select the boot source. The location
of this switch is shown in Figure 28.
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Figure 20. Location of Boot Configuration DIP Switches on the Interposer Board

The ARTIK 530s development platform provides numerous boot-up options for configuring the device. Boot devices
include a 4-GByte eMMC Flash memory device located inside the ARTIK module, as well as the microSD and USB
OTG connectors for external boot.

On initial power-up of the ARTIK platform, the eMMC memory may or may not have the latest version of the software
and hence may require an update. If an update is required, this can be accomplished by first loading the image
through either the microSD or USB OTG interfaces. The 4-position DIP switch described above is used to set the boot
priorities.

Table 9 shows the various boot options.

Table 9. Setting the Boot Priority Switches

1 OFF OFF ON
2 OFF OFF ON
3 X X X
4 OFF ON X

When power is applied, the board attempts to boot from one of three primary boot options as shown in the table
above depending on the DIP switch settings. If that option is not available, it will try and boot from the next option.

This concept is shown in the table below.
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Table 10. Boot Sequence and Status

OFF, OFF, OFF eMMC Pass/Fail. microSD Pass/Fail. USB OTG Pass/Fail.
If fail, secondary If fail, tertiary boot If fail, contact
boot source is source is accessed Samsung
accessed
OFF. OFF, ON microSD Pass/Fail. USB OTG Pass/Fail. N/A N/A
If fail, secondary If fail, contact
boot source is Samsung
accessed
ON, ON, X USB OTG Pass/Fail. N/A N/A N/A N/A
If fail, contact
Samsung

For example, when DIP switches 1, 2, and 4 are in the OFF position as shown above, the system first tries to boot from
on-board eMMc memory. If this boot fails the system searches for an SD Card to boot from. If booting from the SD
Card also fails, the system tries to boot from the USB OTG port.

When switches 1 - 2 are in the OFF positions and switch 4 is in the ON position, the system tries to boot from the
microSD card as its first option. If booting from an external source is required, such as when updating the software
for the on-board eMMC memory, booting from the SD card is the preferred option as no external host machine or
additional software is required. If this boot fails, the system attempts to boot from the USB OTG port. Note that when
the microSD card is selected as the primary boot option, no attempt will be made to boot from the eMMC memory.

When switches 1 - 2 are in the ON position, switches 3 and 4 are don’t care. In this case, only a boot from the USB
OTG port will be attempted. If this boot fails, no attempt is made to boot from either the microSD card or the eMMC
memory. Although the ARTIK development platform supports numerous USB ports, it only allows boot-up from the
USB OTG port. No other USB ports can be used to boot the system. This option is NOT recommended due to the
complexities required to write the boot image into the eMMC memory, including the requirement for connection to
a Linux host.

For more information on the boot process, refer to the document entitled ARTIK 530s System Design Guide.
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ARTIK 530s Software Configuration

This section describes the software configuration for the ARTIK 530s Development Kit in both the Windows and
Linux Operating environments. This section assumes that power has been applied to the development kit. If not,
refer to the section below. If the kit has already been powered up, select either the Windows- or Linux-Based
configuration sections below.

Powering On the ARTIK Development Kit

If power has not been applied, perform the following steps:

1. Insert the power supply into the 5V - 12V power jack as shown in Figure 16.

2. Turn onthe power switch as shown in Figure 17. To verify the switch is ON, turn the development kit over to
view the LED’s on the bottom of the Platform board. One or more LED’s should be illuminated.

3. After turning on the power switch, it may be necessary to press and hold the PWR_KEY pushbutton switch in
order to boot the ARTIK module. To check, locate the PWR_KEY button as shown in Figure 9. If the red LED
next to the PWR_KEY button is illuminated, the ARTIK module is on. If the LED is not on, press and hold the
PWR_KEY button until the LED comes on.

4. The module has now been powered-up.

Windows Based Configuration

When configuring the ARTIK development kit using Windows, it is necessary to determine the COM port number
associated with the development kit. The development kit communicates with the host machine via a micro-USB
cable. The micro-USB/UART port is located on the Platform board next to the speaker/headphone jack as shown in

Figure 10.

Determine the COM number

The COM number can be determined using the following procedure.

1. At the lower left corner of the Windows main screen, click the Start button. Type in Device Manager and hit
Enter.
. ———

Control Panel (3)

5 \

=4 Device Manager

%5 View devices and printers

4 Update device drivers
Microsoft Outlook (83)

{21 Last chance! Save a seat for tomorrow's webinar

1 Fwd: SQA LTP test list

=F] ARTIKS-G Beta SQA Test _Report(release) 20151125 xlsx (Fw: S...

1] ARTIKL0-G Beta SQA Test _Report(release] 20151224 xlsx (Fwd: ..

3 SQA LTP test list

1] ARTIKS-G Beta SQA Test _Report(release) 20151125 xlsx (SQA L...
Files (16)

@ 5,Guide_for_DemainManager

2. 4.Doxygen

@ 1.5ecure Domain Management

(B ARTIK API discussion2

1] 2016-01-26 Particle Statement of Work

(] 2016-02-05 ARTIK 5 Developer Platform PRD v.15

2 See more results

| device manager| x| [ shutdown | » |
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ARTIK 530s Development Kit

Once the Device Manager window is open, plug the micro-USB cable into the micro-USB connector on the
ARTIK board. Check the COM number associated with the ARTIK board after connecting to the USB port. In

screen shot below the board is mapped to COM3.

File Action View Help

&= |0 Hml e

4 g% 6008nrd-atavare |
43 Batteries
5§} Bluetooth Radios
1~ {8 Computer

=g Disk drives
&, Display adapters

2= Imaging devices
i Intel WilSB
[» &2 Keyboards

- Bl Monitors

Ports (COM & LPT)

[ Security Devices

- B System devices

» {5 Human Interface Devices
» g IDE ATA/ATAPI controllers

B ﬂ Mice and other pointing devices

7' USB Serial Port (COM3)

;»-% Sound, video and game controllers

- § Universal Serial Bus controllers

Set up a PUTTY Terminal

3.

Open or install a PUTTY console. If downloading of the console is required, it can be found at www.putty.org

and is a free download. Follow the instructions to download the PuTTY console. The following is an example
of the PUTTY configuration window.

=] Basic options for your PuTTY session

& T kg Specify the destination you want to connect to

- Wdﬂ Seisline Spesd
B COM1D 115200
Festures Connection type:

2 Window JRew (O Teinet ©) Riogn ) SS5H @ Serial
Bppearance
Behavi Load. save or delete a stored session
Sclection 2ATIK
Colours

Default Settings -

& Camecton ey | (tond]
Data ARTIK-Pro = |
pas e ==

DAGE2
Telewt DAGE3 [E
Rlogn DAGE4 =
& 5SH
el Close window on ext:
D) Mways (O Never @ Oriyondesnext
—_—
[ oo Cancel |
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4. Set up the PUTTY console with the following parameters:
- Serial line is the COM port number found previously as described above
- Set speed to 115200
- Set connection type to Serial

- Name and save the session. That way it can be reopened later by double-clicking on the saved session
name

5. Click Open. Initially, the screen will be blank.
Reset the ARTIK Module

6. Reset the ARTIK development kit by pressing and holding the ARTIK module PWR_KEY button until the
PWR_KEY LED next to the button goes off. This LED which is located right next to the PWR_KEY button on the
Interposer board. Then press and hold the PWR_KEY button again until the LED comes back on. For the exact
location of this button, refer to Figure 3.

Login to the ARTIK Development Kit

7. When prompted to log in, use the following:
- login: root
- password: root

After entering the login and password, the ARTIK development kit displays a Linux window similar to the one shown
below:

Started Net
Reached tar c is Online.
ad activities.
started Daily apt upgrade and clean activities.
Reached target Timers.
Starting LSB: Advanced IEEE 802.11 management daemon...

Started TrustWare Daemon Servic
tarted L5B: Advanced IEEE
d /etc/rc.local Compatibility.
Terminate Pl

St

started s

ng Boot
tarting Update UTMP about System Runlevel Changes...
Started Set c le scheme.
Started Enable odule.
d Update UIMP about System Runlevel Changes.
1

tarted Booting is finished.
Jbuntu 16.04.3 LTS artik ttyAMA3
rtik login: root

Fri Apr 29 00:09:51 UTC 2016 on ttyAMA3
o Ubuntu 16.04.3 LTS (GNU/Linux 4.4.71-0533GS0F-44U-01E0 armv7l)

/help.ubuntu.com
/landscape. cancnical.com
://ubuntu. com/advantage

[rootla
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Linux Based Configuration

When configuring the ARTIK development kit using Linux, follow the steps below.
Determine the Port Number

To obtain the port number, type in the following command at the Linux prompt and hit Enter.
$ dmseg | tail | grep tty

The following information is displayed:

:~5 dmesg | tail | grep tty
[71791.681823] usb 2-1.6: FTDI USB Serial Device converter now attached to USBO

S

Set up a Serial Console

Samsung recommends Linux users install one of the following free programs to provide a serial console for
communicating with the ARTIK development kit.

« Screen (https://www.gnu.org/software/screen)
«  Minicom (https://alioth.debian.org/projects/minicom)

Follow the instructions below to install and run either program. All commands shown are entered at the command
prompt of the Linux host system, except as noted.

Installing the Screen Console Application

To install the Screen console, type in the following command at the Linux prompt and hit Enter.
$ sudo apt -get install screen
To login as Superuser, use the following command:

$ sudo screen /dev/ttyUSBO 115200 cs8 ixoff

Installing the Minicom Console Application

To install the Minicom console, type in the following command at the Linux prompt and hit Enter.
$ sudo apt -get install minicom
To configure the program, execute the following steps:

1. Start Minicom in configuration mode.

$ sudo minicom -o -s
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[configuration]
| Filenames and paths
File transfer protocols

Serial port setup

Modem and dialing

|

|

|

| Screen and keyboard
| Save setup as dfl

| Save setup as..
|

|
+

Exit
Exit from Minicom

Serial Device : /dev/ttyUSBO
- Lockfile Location : [var/lock
- (Callin Program
- Callout Program :
Bps/Par/Bits 1 115200 8N1
- Hardware Flow Control :
- Software Flow Control :

Change which setting? ||

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

3. Select the option ‘Save setup as dfl’ and then exit the Minicom screen

Reset the ARTIK Module

Reset the ARTIK development kit by pressing the Reset button located right next to the PWR_KEY button on the
Interposer board. For the exact location of this button, refer to Figure 3.

Login to the ARTIK Development Kit

When prompted to log in, use the following:

- login: root
- password: root

After entering the login and password, the ARTIK development kit displays a Linux window similar to the one shown
below:

Reached target Multi-User System.

Starting Update UTMP about System Runlevel Changes...
Starting Bluetooth service...

Started Update UTMP about System Runlevel Changes.
Started Bluetooth service.

Fedora release 22 (Twenty Two)
Kernel 3.10.93 on an armv/7l (ttySAC2)

localhost login: root

Password:

Last login: Tue Feb 23 20:34:04 on ttySAC2

[root@localhost ~]#

[root@localhost ~]#

CTRL-A Z for help | 115200 8N1 | NOR | Minicom 2.7 | VT102 | Offline | ttyUSBO
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Figure 21 shows the mechanical specifications for the ARTIK 530s Interposer and Platform boards.
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Figure 21. ARTIK 530s Interposer and Platform Board Mechanical Specifications
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INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH THE SAMSUNG ARTIK™ DEVELOPMENT KIT
AND ALL RELATED PRODUCTS, UPDATES, AND DOCUMENTATION (HEREINAFTER "SAMSUNG PRODUCTS"). NO
LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS
GRANTED BY THIS DOCUMENT. THE LICENSE AND OTHER TERMS AND CONDITIONS RELATED TO YOUR USE OF THE
SAMSUNG PRODUCTS ARE GOVERNED EXCLUSIVELY BY THE SAMSUNG ARTIK™ DEVELOPER LICENSE AGREEMENT
THAT YOU AGREED TO WHEN YOU REGISTERED AS A DEVELOPER TO RECEIVE THE SAMSUNG PRODUCTS. EXCEPT
AS PROVIDED IN THE SAMSUNG ARTIK™ DEVELOPER LICENSE AGREEMENT, SAMSUNG ELECTRONICS CO., LTD. AND
ITS AFFILIATES (COLLECTIVELY, "SAMSUNG") ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT
LIMITATION CONSEQUENTIAL OR INCIDENTAL DAMAGES, AND SAMSUNG DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY, ARISING OUT OF OR RELATED TO YOUR SALE, APPLICATION AND/OR USE OF SAMSUNG PRODUCTS
INCLUDING LIABILITY OR WARRANTIES RELATED TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR
INFRINGEMENT OF ANY PATENT, COPYRIGHT, OR OTHER INTELLECTUAL PROPERTY RIGHT.

Samsung Products are not intended for use in medical, life support, critical care, 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.

This document and all information discussed herein remain the sole and exclusive property of Samsung. All brand
names, trademarks and registered trademarks belong to their respective owners. For updates or additional
information about Samsung ARTIK™, contact the Samsung ARTIK™ team via the Samsung ARTIK™ website at
www.artik.io.

Copyright © 2017 Samsung Electronics Co., Ltd.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means, electric or mechanical, by photocopying, recording, or otherwise, without the prior written
consent of Samsung Electronics.

SAMSUNG ELECTRONICS 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 provided on an "AS I1S" basis,
without warranties of any kind. This document and all information discussed herein remain the sole and exclusive property of Samsung
Electronics. 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. Samsung 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 Samsung products, contact your nearest Samsung office. All brand names, trademarks and registered trademarks belong
to their respective owners.
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