
 

 

 

 

 

Ex celon - LP cl i ck  
PID:  MIKROE‐3104 

Weight :  24	g	
	
Ex celon  LP cl i ck  carr ies a ferroelect r ic RAM m odule. Ferroelect r ic RAM, also 

known as FRAM, is a non-volat ile m em ory type, with character ist ics 

com parable to m uch faster DRAM m em ory m odules. I t  is a m uch faster 

alternat ive to com m on serial FLASH and EEPROM m odules which use the 

convent ional technologies. Excelon LP click  is ideal for em bedded 

applicat ions which frequent ly execute write operat ions. I t  can be used for a 

wide range of applicat ions, ranging from data collect ion where the num ber of 

write cycles m ay be cr it ical, to dem anding indust r ial cont rols where lengthy 

write intervals of convent ional ser ial FLASH or EEPROM m em ory m odules can 

cause data loss. 

 

I t  com es in the package which also includes the m ikroSDK™ software and a 

library with all the funct ions. The Click board™ com es as a fully tested and 

approved prototype, m aking it  a reliable device ready to use on the 

developm ent  board. 
 



 

 

 

Excelon LP click uses the CY15B108Q, a serial FRAM m odule with 8 Mbit  

density. Although the FRAM is st ill being developed, this com pany m anaged 
to provide a very reliable and fast  FRAM m odule that  can write data at  bus 

speed, has an ext rem ely high endurance of 1014 read/ write cycles, data 

retent ion period of 151 years, and very fast  SPI  interface. 

Besides the unique technology used for the data storage, this device keeps 
the backward com pat ibilit y, in sense of com m unicat ion and operat ion. 

Offer ing som e outstanding features, as well as a range of standard features 

typically found on convent ional EEPROM or FLASH m odules, Excelon LP click 

is ideal for em bedded applicat ions which frequent ly execute write operat ions. 
I t  can be used for a wide range of applicat ions, ranging from  data collect ion, 

where the num ber of write cycles m ay be cr it ical, to dem anding indust r ial 
cont rols, where lengthy write intervals of convent ional serial FLASH or 

EEPROM m em ory m odules can cause data loss. 

How  d oes i t  w o r k ? 

Excelon LP click is equipped with the CY15B108Q, a ser ial ferroelect r ic (FRAM)  

m odule with 8 Mbit  density m ade by Cypress.  I t  contains 1024 KB of available 

m em ory space. This m em ory m odule is m anufactured using the ferroelect r ic 

technology, which has m any advantages over the convent ional technologies 
used for m anufactur ing convent ional EEPROM and FLASH m em ory m odules.  

Ferroelect r ic technology is st ill being developed and perfected, but  the m ain 
advantages have already been dem onst rated. This technology exploits the 
propert ies of ferroelect r ic m aterials to retain the elect r ic field after they have 

been exposed to it ,  the sam e way the ferrom agnet ic m aterials retain the 

m agnet ic field. This phenom enon is em ployed to polar ize the FRAM cells and 
store the inform at ion. One of the areas that  st ill need to be im proved is the 

therm al instabilit y,  especially on high tem peratures. When the ferroelect r ic 

m aterial reaches the Curie tem perature, its propert ies are degraded.  
 

Therefore, exposure to high tem peratures m ight  dam age the content  of the 

FRAM m odule. This is illust rated by the data retent ion period, found in the 

datasheet :  while working at  85˚ C, the data retent ion period is reduced to 10 
years. At  65˚ C, the data retent ion period is over 150 years. St ill,  com bined 

with the endurance of 1014 read/ write cycles at  bus write speed, this type of 

m em ory st ill represents an ideal solut ion for applicat ions that  m ust  do a 

frequent  writ ing to the non-volat ile m em ory locat ions.  



 

 

 
 

Excelon LP click uses the SPI  com m unicat ion protocol, allowing very fast  
serial clock rates. To ensure reliable data t ransact ion and to avoid accidental 
write to the m em ory array, the device em ploys certain protect ion 

m echanism s. Before writ ing any data to the I C which m odifies registers or 
the array itself,  the WEL bit  m ust  be set . This bit  is cleared after or during 

every m em ory m odificat ion inst ruct ion. Therefore, every m em ory 
m odificat ion inst ruct ion m ust  be prefixed with the Write Enable (WREN)  

inst ruct ion that  sets this bit  to 1. This m echanism  ensures that  only the 
intended write inst ruct ion will be executed. 

 

Com m unicat ion with the device is init iated by the host  MCU, which drives 
the chip select  pin (# CS on the schem at ic)  to a LOW logic level. This pin is 

routed to the m ikroBUS™ CS pin. The next  byte of inform at ion can be either 
com m and or data. Usually, the first  byte is the inst ruct ion (com m and)  

followed by the m em ory address. Depending on the com m and that  has been 

sent , either the m em ory is writ ten to, or read from  the specific m em ory 
address. Mem ory address on this device is 20-bit  (0x000000 to 0x0FFFFF)  

and therefore it  is sent  by 3 bytes. 

There are several inst ruct ion codes, which can be sent  after the CS pin being 
driven to a LOW logic level. These include Write Enable, Write to the 

m em ory array, Read from  the m em ory array, Write Status Register, Read 

Status Register, and so on. For a full list  of com m ands and their  detailed 

descript ion, please refer to the datasheet  of the CY15B108Q IC. 

When using the Write to array inst ruct ion, it  is possible to write the whole 

array, while keeping the CS line to a LOW logic level, as the internal address 
pointer will increase with each received byte of data. Once the end of the 
array is reached (address 0x0FFFFF)  the internal pointer will rollover from  



 

 

the beginning (0x000000) . An obvious advantage over the t radit ional 

EEPROM can be observed here:  on a t radit ional EEPROM, the m em ory is 
organized in pages, usually 256 bytes long, which allow buffer ing of the 

data, because of the inherent ly slow write operat ion. The FRAM m em ory 

does not  use pages, because the m em ory is writ ten faster than the SPI  bus 

can deliver new inform at ion ( the data is writ ten at  bus speed) . Therefore, no 
buffer ing is required, and the whole array can be sequent ially writ ten. 

The CY15B108Q includes the opt ion to write-protect  specific parts or the 

whole m em ory array. The write protect ion m echanism  consists of two bits in 

the Status Register (BP0, BP1) . The Write Status Register inst ruct ion can be 
used to set  or reset  these bits. BP0 and BP1 bits cont rol the write-protect  

status of the m em ory array ( from  one quarter to full m em ory array 

protect ion) . These bits are non-volat ile, and their  state is retained between 
the power cycles. 

The # WP pin is used to lock the Status Register. When this pin is dr iven to a 

LOW level, no further m odificat ions to the Status register are possible and 
the inst ruct ions used to change bits in this register (Write Enable and Write 

Status Register)  are com pletely ignored. Driving this pin to a LOW state 
effect ively acts as the hardware m em ory write-protect  lock m echanism . This 

pin can be com pletely disabled by the WPEN bit  of the status register:  if the 
WPEN bit  is cleared (0) , this pin will have no effect  on the CY15B108Q IC. 
The # WP pin is routed to the m ikroBUS™ PWM pin. 

Sp eci f i ca t ion s  

Ty p e  FRAM 

Ap p l icat ion s 

I t  can be used for a wide range of applicat ions, from  data 

collect ion, where the num ber of write cycles m ay be cr it ical, to 

dem anding indust r ial cont rols, where the long write t im e of ser ial 

FLASH or EEPROM m odules can cause data loss 

On - b oar d  

m od u les 

CY15B108Q, an 8 Mbit  serial ferroelect r ic (FRAM) m odule from  

Cypress 

Key  Feat u r es Built  with the advanced FRAM technology, endurance of 1014 

read/ write cycles, data retent ion of over 150 years, indust r ial 



 

 

tem perature range of –40˚ C to + 85˚ C, high speed data t ransfer, 

low power consum pt ion, no page buffer ing required 

I n t er f ace SPI  

I n p u t  

Vo l t ag e 
3.3V 

Cl ick  b oar d  

size 
M (42.9 x 25.4 m m )  

Pin ou t  d iag r am  

This table shows how the pinout  on Excelon‐LP	Click corresponds to the 

pinout  on the m ikroBUS™ socket  ( the lat ter shown in the two m iddle 

colum ns) . 

Not es Pin  
 

Pin  No t es 

 NC 1 AN PWM 16 WP Write Protect  

 NC 2 RST I NT 15 NC  

Chip Select  CS 3 CS RX 14 NC  

SPI	Clock SCK 4 SCK TX 13 NC  

SPI	Data	OUT SDO 5 MI SO SCL 12 NC  

SPI	Data	IN SDI 6 MOSI  SDA 11 NC  

Power supply 3V3 7 3.3V 5V 10 NC  



 

 

Ground GND 8 GND GND 9 GND Ground 

 

On b oar d  set t in g s an d  in d icat o r s  

Lab el  Nam e Def au l t  Descr ip t ion  

LD1 PWR -  Power LED indicator 

Sof t w ar e su p p or t  

We	provide	a	library	for	the	Heart	rate	6	on	our	LibStock	page	,	as	well	as	a	demo	application	(example),	developed	using	MikroElektronika	compilers.	The	demo	can	run	on	all	the	main	MikroElektronika	development	boards. 
	
Library	Description 

The library init ializes and defines the SPI  bus dr iver and drivers that  offer a 

choice for writ ing data in m em ory and reading data from  m em ory. 

Key funct ions:  

 void excelonlp_sendCommand(uint8_t opcode) - Functions for send opcode command 
 void excelonlp_readData(uint8_t opcode, uint8_t *OUTBuf, uint8_t nData) - 

Functions for read data 
 void excelonlp_writeMemoryData(uint8_t opcode, uint32_t addr, uint8_t _data) - 

Functions for write data to memory 
 uint8_t excelonlp_readMemoryData(uint8_t opcode, uint32_t addr)- Functions for 

read data form memory 

	
Examples	description	
 

The applicat ion is com posed of the three sect ions :  

 System Initialization - Initializes SPI module and set CS and PWM pin as OUTPUT 

 Application Initialization - Initializes Driver init 

 Application Task - (code snippet) - Reads device ID, writes 6-bytes (MikroE) to memory and 
reads 6-bytes from memory 

 



 

 

void applicationTask() 
{ 
   
  
  mikrobus_logWrite("Read Device ID : ", _LOG_TEXT); 
    excelonlp_sendCommand(_EXCELONLP_OPCODE_SET_WRITE_ENABLE_LATCH); 
    excelonlp_readData(_EXCELONLP_OPCODE_READ_DEVICE_ID, &OUTBuf[0], 9); 
    for(cnt = 0; cnt < 9; cnt++) 
    { 
        IntToHex(OUTBuf[cnt], demoText); 
        mikrobus_logWrite(" 0x", _LOG_TEXT); 
        mikrobus_logWrite(demoText, _LOG_TEXT); 
        Delay_100ms(); 
    } 
    mikrobus_logWrite(" ", _LOG_LINE); 
 
   mikrobus_logWrite("Write MikroE data.", _LOG_LINE); 
   excelonlp_sendCommand(_EXCELONLP_OPCODE_SET_WRITE_ENABLE_LATCH); 
   for(cnt = 0; cnt < 6; cnt++) 
   { 
        excelonlp_sendCommand(_EXCELONLP_OPCODE_SET_WRITE_ENABLE_LATCH); 
        excelonlp_writeMemoryData(_EXCELONLP_OPCODE_WRITE_MEMORY_DATA, memoryAddress++, sendBu
ffer[cnt]); 
        Delay_100ms(); 
   } 
   memoryAddress = 0x00000055; 
   mikrobus_logWrite("Read memory data : ", _LOG_TEXT); 
   for(cnt = 0; cnt < 6; cnt++) 
   { 
       MemoryData[0] = excelonlp_readMemoryData(_EXCELONLP_OPCODE_READ_MEMORY_DATA, memoryAddr
ess++); 
       mikrobus_logWrite(MemoryData, _LOG_TEXT); 
       Delay_100ms(); 
   } 
   Delay_ms( 5000 ); 
 
 
  } 

 
The full applicat ion code, and ready to use projects can be found on 

our LibStock	page. 

Other m ikroE Librar ies used in the exam ple:  

 SPI 

	
Additional	notes	and	information	
 

Depending on the developm ent  board you are using, you m ay need USB	UART	click,  USB	UART	2	click or RS232	click to connect  to your PC, for developm ent  

system s with no UART to USB interface available on the board. The term inal 

available in all MikroElekt ronika compilers,  or any other term inal applicat ion 

of your choice, can be used to read the m essage. 



 

 

m ik r oSDK  

This click board is supported with mikroSDK -  MikroElekt ronika Software 

Developm ent  Kit . To ensure proper operat ion of m ikroSDK com pliant  click 

board dem o applicat ions, m ikroSDK should be downloaded from  

the LibStock and installed for the com piler you are using. 

 

For m ore inform at ion about  m ikroSDK, visit  the official	page. 
 

 

 

 

                                                                                   https://www.mikroe.com/excelon‐lp‐click 11‐20‐18 


