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I ntroduction:
This application notes demonstrates how to use the real time clock calendar (RTC) on the MicroBolt.

Background:
The MicroBolt has an availablereal time clock calendar for keeping track of the current time and date.

How it works:

This ImageCraft ICCARM demo project utilizes the MicroBolt's onboard Real Time Clock (RTC) and outputs the time and date
viathe serial port to the MicroBolt Serial Debugger. The RT C is setup viathe ImageCraft Application builder utility (see below
screenshot), and the generated code from App Builder was pasted into the demo project. The RTC is setup to generate an
interrupt every second for which the time and date is then outputted.
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The flexibility of the RTC allows for the use of other crystal frequencies besides 32.768 KHz. This allowsthe MicroBolt's
14.7456 MHz peripheral clock to feed the RTC for accurate RTC functionality. View the LPC2106 datasheet for more
information.

If the RTC must be battery backed, then the MicroBolt’s LPC2106 controller can be put into low power mode. View the
LPC2106 datasheet for more information.

ToTest:
On the MicroBolt development board, setup the UART -0 configuration jumpers accordingly (see MicroBolt datasheet) and
connect aserial cable from J1 to the PC.

Now, open up the MicroBolt Serial Debugger application (if you don’t have a copy of the MicroBolt Serial Debugger, you can




find it on the MicroBolt CD or the Micromint website). Open the COM port and view the time and date coming from the
MicroBolt. Thetime and dateisinitialy setto Dec 31, 2005 - 23:59:00 PM to show timeroll overs. You'll also seethe
MicroBolt’s onboard LED blink every RTC second interrupt. See below screenshot.
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R e e e PEPEPREREE
| File Name : McroBolt_Rtc.c
| Aut hor : Mcronmnt, Inc.
| Copyri ght . Copyright © 2005, Mcronint, Inc.
| Creation Date : 9/30/05
| Version : 1.00
| Spaces per tab C 2
| Description : Main Cfile
| Revision c Initial




#i ncl ude <ARM phili ps/| pc210x. h>
#i ncl ude <arm nacros. h>

#include "McroBolt_Rtc. h"

#i ncl ude " Seri al Debugger . h"

/*
| --eeeee RCREEEEEEEEEEEE R PR
| Functi on : mai n
| | nput s : None
| Qut put s : None
| Pur pose : Mai n function for system
| Aut hor : M cromint, Inc.
T
voi d nai n(voi d)
{
__DI SABLE | NTERRUPT() ; /] Disable all interrupts
/*
| - om e
| Config MAM
Ly
MAM CR = 0x00; /1 Turn MAM of f (default)
MAM TI M = 0x04; /1 Set flash timng to 4 clock cycles
MAM CR = 0x02; /1 Fully enable the Menory Accleration Mdul e
/*

*/
SCB PLLCFG | = 0x23; /1 Set to 59 MHz (0x03 is nultiply value of 4)
SCB_PLLCON | = 0x01; /1 Enable the PLL
SCB_PLLFEED = OxAA; /| Shadow regi ster copy to enabl e changes
SCB_PLLFEED = 0x55; /1 in PLLCON and PLLCFG
/ *
TSR SEEEEEEEEEEEE
| Config PCLK
Lrmmmrme s
SCB VPBDI V = 0; /'l Peripheral clock is 1/4th Processor clock which equals 14. 7456 Miz
/ *

*/
VI CVect Addr0 = (unsi gned)pl !l _isr; /1l Assign the PLL lock | SR vector address
VI CVect Cnt | 0 = | NTERRUPT_CHANNEL_FOR PLL; /1 Assign the VIC address to the actual interrupt
VI Cl nt Enabl e = | NTERRUPT_ENABLE_FOR PLL; /] Enable the interrupt
VI CVect Addr 1=( unsi gned)rtc_i sr; /1l Assign the RTC | SR vector address
VI CVect Cntl 1 = | NTERRUPT_CHANNEL_FOR_RTC; /1 Assign the VIC address to the actual interrupt
VI Cl nt Enabl e = | NTERRUPT_ENABLE_FOR RTC, /] Enable the interrupt
/ *
| ----- e
| Config GPIO
| _________________________
*/
PCB_PI NSEL0=0x00000005; /1 Setup with | CCARM App builder - McroBolt_Rtc. bcf (UARTO)
PCB_PI NSEL1=0x55400000; /1 (Secondary JTAG pi ns)

GPIOIODIR | = M CROBOLT_LED, // Setup McroBolt LED as out put




GPI O | OCLR=Oxffffffff; /1 Cear all

RTC_CCR=0; /1 Configure of RTC done via |nagecraft App buil der,

RTC_Cl | R=0x00000001;
RTC_ANMR=0x00000000;

pins to start with

/1l Set the time and date for the RTC - Dec 31, 2005 -

RTC_SEC=0x00000000;
RTC_M N=0x0000003B;
RTC_HOUR=0x00000017,
RTC_DOVF0x0000001F;
RTC_DOW=0x00000006;
RTC_DOY=0x0000016B;
RTC_MONTH=0x0000000C;
RTC_YEAR=0x000007D5;

RTC_ALSEC=0x00000001; /'l Alarmsetting if applicable

RTC_ALM N=0x00000001;
RTC_ALHOUR=0x00000001,
RTC_ALDOMVE0x00000001;
RTC_ALDOW-0x00000001;
RTC_ALDOY=0x00000001;
RTC_ALMON=0x00000001;
RTC_ALYEAR=0x000007D0;

/1 Configure the clock divisor for use with McroBolt crystal

RTC_PREI NT=0x000001C1,;

- 14,7456 MHz/ 32.768 KHz

RTC_PREFRAC=0x00000000; /1 Renmi nder of above division

RTC_CCR=0x00000001, /1 Start the RTC

UARTO_I ER
UARTO_FCR
UARTO_LCR
UARTO_DLM
UARTO_DLL
UARTO_LCR

0x00000003; Il Coseit,

__ENABLE_| NTERRUPT() ; /| Enable all

0x00000001; /'l Receive interrupts
0x00000001; /1 Enable the fifos

0x00000083; /1 Enabl e the divisor
0; /1 Divisor latch MSB (for baud rates < 4800)
BAUD RATE_115200; /1 Divisor latch LSB
then UART wor ks with divisor

interrupts

whi | e(1) /1 Do this forever

Functi on : pll _isr
I nput s : None

Pur pose : Once PLL has | ocked, connect it and use for system cl ock

I
|
| Qut put s : None
|
I

Aut hor : M cromnt, Inc.

#pragma i nterrupt _handl er pll isr

open .bcf file to edit

23:59: 00 PM




void pll_isr(void)

{

SCB_PLLCON | = 0x02;
SCB_PLLFEED = OxAA;
SCB_PLLFEED = 0x55;
VICntEnClear = PLL_ CLR
VI CVect Addr = VI C_ACK;

}

/ *

| Functi on
| I nputs

| Qut put s

| Pur pose

| Aut hor
*/

#pragnme i nterrupt_handl er
voidrtc_isr(void)

{

unsi gned i nt Del ay;

Seri al DebugLed(LED_ON);

/1 Qutput string to McroBolt Serial

rtc_isr

None

None

Interrupt every second
M cronint, Inc.

rtc_isr

11
11
11
11
11

Connect the PLL

Shadow regi ster copy to enabl e changes

in PLLCON and PLLCFG

Di sable the PLL interrupt, not needed anynore
Acknow edge | nt errupt

Debugger Debug wi ndow 1

Seri al Debug(1, "Date: %/ %l/ %", RTC_ MONTH, RTC DOM RTC YEAR);

/1 Qutput string to McroBolt Serial

Debugger Debug wi ndow 2

Seri al Debug(2, "Ti me: %l: %: %", RTC_ HOUR RTC M N, RTC SEC);

100000; Del ay++);

GPl O | CSET = M CROBOLT_LED,
for (Delay = 0; Delay <
GPI O I CCLR = M CROBOLT_LED,

Seri al DebuglLed( LED CFF);

RTC ILR = RTC LR
VI CVect Addr = VI C_ACK;
}

/1

11
11
11

11

11
11

M croBolt Serial Debugger LED on

M croBolt LED on
Delay for a few
M croBolt LED of f

M croBolt Serial Debugger LED off

Clear RTC interrupt
Acknowl edge | nterrupt




