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HARDWARE DETAILS
The board consists of the following:
· 60 Pin Hirose Connectors (P1, P2, P3, P4)
· Wireless RF Transceiver Connectors (P5, P6, P7)
· Graphic LCD Module
· 16-bit general purpose parallel I/O expander for SPI application
· Joystick (5 way switch)
RF Transceiver Connectors:
The wireless RF transceiver connectors consist of three connectors P5, P6 and P7. The pinout details are given in the following table.
	Connector
	Pin number
	Signal name

	P6
	1
	N.C

	
	2
	GND

	
	3
	NC

	
	4
	GND

	
	5
	N.C

	
	6
	GND

	
	7
	EXT_VDD_OUT

	
	8
	GND

	
	9
	EXT_VDD_OUT

	
	10
	GND

	P7
	1
	GPIO09/EXT_SPI2_CS1

	
	2
	GPIO27

	
	3
	GND

	
	4
	GND

	
	5
	EXT_VDD_OUT

	
	6
	EXT_VDD_OUT

	
	7
	GND

	
	8
	GPIO33/INT_WAKE3

	
	9
	NC

	
	10
	GPIO36/EXT_ADC1

	P5
	1
	GPIO3/SPI2_RDY

	
	2
	GND

	
	3
	GPIO01/SPI0_MOSI

	
	4
	GND

	
	5
	SPI2_CS3

	
	6
	GND

	
	7
	SPI2_MOSI

	
	8
	GPIO41

	
	9
	GND

	
	10
	GPIO29

	
	11
	SPI2_CLK

	
	12
	GND

	
	13
	GND

	
	14
	GND

	
	15
	SPI2_MISO

	
	16
	GPIO02/SPI0_MISO

	
	17
	GPIO35/ADC0

	
	18
	GPIO12

	
	19
	GPIO31

	
	20
	GPIO40/SPI0_CS2



COG expansion Connectors:
The COG expansion connectors consist of P1 and P2 which interfaces this LCD addon board with the COG-ADuCM3029 board. The pinout details are given in the following table.
	Connector
	Pin number
	Signal name

	P1
	1
	GND

	
	2
	EXT_SUPPLY_IN

	
	3
	EXT_SUPPLY_OUT

	
	4
	GND

	
	5
	GND

	
	6
	EXT_VDD_IN

	
	7
	EXT_VDD_OUT

	
	8
	GND

	
	9
	GND

	
	10
	VREF_ADC

	
	11
	SPI0_CLK

	
	12
	GND

	
	13
	GND

	
	14
	GPIO02/SPI0_MISO

	
	15
	GPIO01/SPI0_MOSI

	
	16
	GND

	
	17
	GND

	
	18
	GPIO3/SPI2_RDY

	
	19
	EXT_SPI1_CS3

	
	20
	GND

	
	21
	GND

	
	22
	EXT_UART0_RXD

	
	23
	EXT_UART0_TXD

	
	24
	GND

	
	25
	GND

	
	26
	SPI2_CLK

	
	27
	SPI2_MOSI

	
	28
	GND

	
	29
	GND

	
	30
	SPI2_MISO

	
	31
	SPI2_CS0

	
	32
	GND

	
	33
	GND

	
	34
	GPIO33/INT_WAKE3

	
	35
	EXT_INT_WAKE2

	
	36
	GND

	
	37
	GND

	
	38
	GPIO15/INT_WAKE0

	
	39
	EXT_INT_WAKE1

	
	40
	GND

	
	41
	GND

	
	42
	GPIO14

	
	43
	SPI1_CS2

	
	44
	GND

	
	45
	GND

	
	46
	EXT_GPIO30

	
	47
	GPIO29

	
	48
	GND

	
	49
	GND

	
	50
	LCD_RST/GPIO28

	
	51
	GPIO27

	
	52
	GND

	
	53
	GND

	
	54
	LCD_A0/GPIO08

	
	55
	NC

	
	56
	GND

	
	57
	GND

	
	58
	VDD_MCU_B

	
	59
	NC

	
	60
	GND

	P2
	1
	GND

	
	2
	EXT_RESET_IN

	
	3
	GPIO35/ADC0

	
	4
	GND

	
	5
	GND

	
	6
	GPIO36/EXT_ADC1

	
	7
	EXT_ADC2

	
	8
	GND

	
	9
	GND

	
	10
	ADC3

	
	11
	SPI2_CS3

	
	12
	GND

	
	13
	GND

	
	14
	GPIO40/SPI0_CS2

	
	15
	GPIO41

	
	16
	GND

	
	17
	GND

	
	18
	EXT_GPIO42

	
	19
	I2C0_SDA

	
	20
	GND

	
	21
	GND

	
	22
	SYS_HWRST

	
	23
	I2C0_SCL

	
	24
	GND

	
	25
	GND

	
	26
	SWD0_DATA

	
	27
	SWD0_CLK

	
	28
	GND

	
	29
	GND

	
	30
	SPI1_CS0

	
	31
	SPI1_MISO

	
	32
	GND

	
	33
	GND

	
	34
	SPI1_MOSI

	
	35
	SPI1_CLK

	
	36
	GND

	
	37
	GND

	
	38
	EXT_RTC1_SS1

	
	39
	GPIO12

	
	40
	GND

	
	41
	GND

	
	42
	GPIO32

	
	43
	GPIO31

	
	44
	GND

	
	45
	GND

	
	46
	SYS_BMODE0

	
	47
	GPIO09/EXT_SPI2_CS1

	
	48
	GND

	
	49
	GND

	
	50
	NC

	
	51
	NC

	
	52
	GND

	
	53
	GND

	
	54
	ADF_GPIO0

	
	55
	ADF_GPIO1

	
	56
	GND

	
	57
	GND

	
	58
	ADF_GPIO2

	
	59
	RF_RTC_OPC1

	
	60
	GND



Add-on Hirose Connectors:
The Add-on Hirose Connectors interface this board with an Add-on board. The pinout details of P3 and P4 are the same as P1 and P2 respectively.
Graphic LCD module:
This is a 128X64 graphic LCD module, operating at 3 to 3.3 V, with built in ST7565R controller programmable via SPI interface (max CLK frequency of 20 MHz). Data transfer is unidirectional – data can only be written and cannot be read (Busy Query is not necessary in this display). The pinout details are given in the following table.
	Component
	EA DOGM128W-6 pin number
	EA DOGM128W-6
pin function
	ADuCM3029 signal

	M1
	36
	SERIAL DATA IN
	SPI1_MOSI

	
	37
	SERIAL CLOCK
	SPI1_CLK

	
	38
	COMMAND(L)/DATA(H)
	LCD_A0/GPIO08

	
	39
	RESET(ACTIVE LOW)
	LCD_RST/GPIO28

	
	40
	CHIP SELECT(ACTIVE LOW)
	SPI1_CS0


I/O expander for SPI:
The MCP23S17 device family provides 16-bit, general purpose parallel I/O expansion for SPI applications (max CLK frequency of 10 MHz). The joystick pins are connected to PORT A and is used to reads the joystick status serially via SPI. The expander converts the parallel data from PORT A to serial data (SPI) and thus, the joystick’s state can be read via SPI in the COG-ADuCM3029. The pinout details are given in the following table.
	Component
	MCP23S17
 pin number
	MCP23S17
pin function
	ADuCM3029 signal

	U1
	1
	GPB4
	NC

	
	2
	GPB5
	NC

	
	3
	GPB6
	NC

	
	4
	GPB7
	NC

	
	7
	CHIP SELECT(ACTIVE LOW)
	SPI1_CS2

	
	8
	SERIAL CLOCK IN
	SPI1_CLK

	
	9
	SERIAL DATA I/O
	SPI1_MOSI

	
	10
	SERIAL DATA OUT
	SPI1_MISO

	
	11
	A0(H/W ADDRESS PIN)
	GND

	
	12
	A1(H/W ADDRESS PIN)
	GND

	
	13
	A2(H/W ADDRESS PIN)
	GND

	
	14
	RESET(ACTIVE LOW)
	EXT_VDD_OUT

	
	15
	INT FOR PORT B
	NC

	
	16
	INT FOR PORT A
	GPIO15/INT_WAKE0

	
	17
	GPA0
	SW1

	
	18
	GPA1
	SW2

	
	19
	GPA2
	SW3

	
	20
	GPA3
	SW4

	
	21
	GPA4
	SW5

	
	22
	GPA5
	BACKLIGHT_1

	
	23
	GPA6
	BACKLIGHT_2

	
	24
	GPA7
	BACKLIGHT_3

	
	25
	GPB0
	NC

	
	26
	GPB1
	NC

	
	27
	GPB2
	NC

	
	28
	GPB3
	NC



Joystick (5 way switch):
A FIVE-WAY tactile switch (Up/Down/Left/Right/Center) with a Joystick interface. These pins are connected to PORT A of the I/O expander (MCP23S17) and it’s can be read serially via SPI in the COG – ADuCM3029. The pinout details are given in the following table.
	Component
	COM – 10063
 pin number
	COM - 10063
pin function
	ADuCM3029 signal

	M1
	1
	A (DIRECTION)
	SW1

	
	2
	CENTER
	SW5

	
	3
	C (DIRECTION)
	SW3

	
	4
	B (DIRECTION)
	SW2

	
	5
	COMMON
	GND

	
	6
	D (DIRECTION)
	SW4



JUMPER SETTINGS:
· GPIO15/INT_WAKE0 -   Rev A: JP10 between 2 & 3
                Rev B: None
· SPI1_CS2 – Rev A: JP8 between  2 & 3
        Rev B: JP6 between 2 & 3

SOFTWARE

LIST OF APIs
· [bookmark: _GoBack]lcd_init(contrast) -  Initialize LCD parameters and set contrast to the passed value.
· display() - displays the information present in the buffer.
· drawchar_pix( row no, column no, char) – update a single character in buffer at the passed coordinate values.
· drawchar(char) – update a single character in buffer at the coordinates of last display operation.
· drawstring_pix(row no, column no, string) – update string in buffer at the passed coordinate values.
· drawstring(string) – update string in buffer at the coordinates of last display operation.
· display_type(0/1) – 0 implies black characters in white background(NORMAL); 1 implies white characters in black background(REVERSE).
· clear() – clears buffer.
· clear_display() – clears display RAM

NOTE: 

· Row number in the arguments ranges from 1 to 8
· Column Number in the arguments ranges from 1 to 128
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