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1 Introduction

The Real-Time Clock (RTC) and the LED Touch Sense Control Unit (LEDTSCU) are two of the new modules
introduced in the Infineon XC800 Family of 8-bit microcontrollers, and which are available in the XC82x and XC83x
devices.

This application note highlights features of these modules and their ease of use in a capacitive touch-controlled
Alarm Clock application example, implemented on the XC836 Easy Kit board. The Easy Kit board schematics and
the application source code are included together with this application note.

For a detailed description of the XC836, please refer to the XC83x User's Manual.

1.1 Overview
Topics covered in this application note include:

+ Features of the Alarm Clock

* Modules involved

* Implementation details of the Alarm Clock
*  Program flow chart/state diagram

Application Note 5 V1.0, 2010-06
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2 Features of the Alarm Clock

The Alarm Clock features in this application example are:

» Display Current Time via 7-segment LED Displays
— display hours and minutes
— display seconds counting only
« Display Date
+ Display Alarm Time
* User set-up via Touch Pads
* Buzzer activated at alarm time
» Seconds-Indication LEDs
— to blink every second
* Mode-Indication LEDs
— to indicate to the user which mode the clock is in

21 Hardware Features

Figure 1 below provides an illustration on the components of the XC836 Easy Kit board that are used to implement
the Alarm Clock. Figure 2 shows the Mode-Indication LEDs assignment.

Touchpads

v

Buzzer

LED Displays—— |

Mode-Indication
LEDs

Figure 1 Implementation of an Alarm Clock application with XC836 Easy Kit board
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P1.0 ,* P1.1

Figure 2 Mode-Indication LEDs

2.2 Software Features

At power-on, the display shows the clock time in hours and minutes, with the default values of 00:00. A list of
default values used in the application code can be found in Table 1.

The user now has a choice of three operations:
1. Switch the display to count Seconds by pressing and holding down either the *’, ‘0’ or ‘# touch pad keys.

Note: It is only possible to display the Seconds count while in the Display Clock Mode. To alternate between the
modes, press and hold either ™, ‘0’ or ‘#’ touch pad keys. Note that when in Seconds-counting mode, the
feature to set up the clock is disabled.

2. Show the Date or Alarm Time by pressing the ‘# touch pad once for Date or twice for Alarm Time.

3. Setup the Clock by pressing the touch pad marked .

Note: Depending on the current mode, ‘C’ (Clock mode), ‘d’ (Date mode) or ‘A’ (Alarm mode) will flash on the right
hand 7-segment LED display for 2 seconds at each change of the Display mode.

In Setup Mode, the 7-segment LED Displays will go blank, and a blinking cursor will appear on the leftmost 7-

segment LED display.

A flow chart view of the features mentioned above can be seen in Figure 3.

Table 1 Alarm clock variables’ default values

Variable Default Value

Clock Time 00h:00min:00s (12.00am)
Date 01:01 (1st Jan)

Alarm Time 00h:01min:00s (12.01am)

Application Note 7 V1.0, 2010-06
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Figure 3  Flow chart of Alarm Clock features
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3 XC83x Modules Configuration

Only a few of the XC83x device’s modules are required for the Alarm Clock application example. These modules
are:

* Real-Time Clock (RTC)

* LED and Touch Sense Control Unit (LEDTSCU)

LEDTS ROM Library

Timer 2 (T2)

Configurations for each module are presented in the sections which follow.

Note: Configuration is setup via the free DAVE tool from Infineon. DAVE will generate skeleton code based on the
configuration entered. All the screenshots that follow are taken from DAVE.

3.1 Real-Time Clock (RTC)

“Mode 0: Time keeping mode with 32.768KHz crystal clock” is selected for the RTC. Interrupt at every second
(ESRTC) is enabled with the RTC to start clocking after initialization (Figure 4).

& Real Time Clock (RTC) x|
[ 28 - 2]
al | Intermupts I Functions I Parameters I MNates I
— Mode Selection [RTh) — Clock / Prescaler
& Mode 0: Time keeping made with 32.768KHz RTCCLK Input Frequency [kHa] - 52768
orystal clock Prescaler [3-Bit] &vailable
¢~ Mode 1 Periodic wake-up mode with 75kHz Time Base [ms] |-| 5 625

oscillator clock

— “rear Type [RTYR)

tode 2 : Time keeping mode with THz external o
(el clack via RTCCLE min (P3.1) & Mormal [365 daysz) ™ Leap [366 days)

— Timer Match / Compare Registers

. g?EEEK ;i|r|'1nn[3Fr'£|l11o]de R G S5 Requirad Timmer Match [usec] Ir
— Counter Clock Registers Real Timer Match [usec] In.a.
CWTO [mzecs] ID CNT1 [zecs] ID PTCEF;D ID [HTEE]:F” ID
mIecs secs
CHTZ2 [mins ] RTCCR2 0 RTCCR3 0
fmirs) | CNT3 (hours) [0 (i) | thours) |
CWT4.5 [days) ID ETEIE]H-’-LE ID
aps
r— Interrupt Contral —Start / Stop Contral

[~ Enable compare interupt [ECRTE)

; [v Start RTC clock after initialization [RTCC)
[+ Enable interrupt at every second (ESRETC)

Figure4 RTC DAVE configurations

3.2 LED and Touch Sense Control Unit (LEDTSCU) and LEDTS ROM Library
For the LEDTSCU module pin control:

* P0.0-P0.4 are selected as touch sense pins

* PO0.0-P0.6 are selected for LED line pins

* P1.0-P1.4 are selected as LED column pins (Figure 5)

The LEDTS ROM Library is enabled (Figure 6). The brightness of the LEDs can be adjusted by setting the
COMPARE parameter under the LED box. For the Touch Sense, select the oscillation window checkbox and set
the trip point to fixed’ for all 5 touch pads. Error detection is also enabled to have a long touch/press feature for
the application.
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& LED and Touch-5ense Controller x|
[ 28 - 2]
Module Clock Generall RO Librany Intenuptsl Functionsl F'arametersl Notesl
— Operating Mode [LD_EM, TS_EN] — LED Calumn Enable
L Mumber of Caol I I
umber of Columng -
" Touch Sense [MFR_LEDCAL] 5 Columns
f LED and Touch Senze
— Touch Senze Pins — LED Line Pins — LED Calumn Pinzs
v TSIND[PO.O) COLA INone 'I ¥ LINED [PO.0) COLA INnne 'I
v TSINT[PO.1) ¥ LINET [P0.1) CcoLo IF'1.EI 'I
¥ TSINZ (PD.2) ¥ LIMEZ [P0.2) CoLt F1.1 hd
v TSIN3[PO.3) ¥ LINE3 [P0.3) coLz |P1.2 'I
v TSIN4 [PO.4) ¥ LINE4 [PO.4] CoL3 IF'1.3 'I
[~ TSING (PO ¥ LIMES [P0 COL4 IF"I.4 "I
[~ TSING [PO.E) ¥ LIMEG [PO.E) COLS INnne 'I
[~ TSIN7 [P0.7) [ LINE7 [F0.7] COLE |Nnne 'I
& LED and Touch-Sense Controller x|
o8] @ - 2
Maodule Elockl Pir Cantrol ROM Libraryl Interruptsl Functiors Parametersl Notesl
— LEDWTS Counter clock — Time Slice Compare Shadow Register [COMPARE]—
Clock Source [CLKSEL] IFF'CLK [48.00 MHz) vl Compare Yalue ID»:FF
Prescaler [CLK_P5] FRCLE 7 47 = Required Duty Cycle [%] I'I 00.00
Real Duty Cycle [ |1DD.EIEI
Clock [MH] [z AP el
— Ink t Control
Tirme Slice Duration [us] |250.EE? MEIEERS et
¥ Enable Time-Slice intermupt IT5_EM]
Tirme Frame Diuration [ms)] |1 Aod
¥ Enable Time-Frame intemugt (ITE_EH]
— LED Columm Active Lewel [COLLEW) — HM Control Pad Tumn Enable
5 - ) - s Mumber of Pad Turns -
% Active level is low ™ Active level is High (NB_PADT) |1 Pad I
— TS Pad Turn Contral [PADTShwW) — T5 COLA Pin Pull-up zelection [EPULL)
" BuHardware f+ By Software f+ Intemal pull-up  Extemal pull-up
— TS5 Dutput Low level Extenzion [TSOEXT) — T5 Counter Cantrol
{+ Extended by 1 FPCLE ¥ Enable TS courter saturation [TSCTRSAT]
" Extended by 4 FPCLE ¥ Enable TS courter automatic reset [TSCTRR]
Figure 5 LEDTSCU module DAVE configurations
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| ERIGHTMESS

— TOUCH SEMSE

Iﬁ Mo of zample
Mo of touch pad |5 1 to accumulate
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[ Errar detection (Evror count]

Trip Paint IFi:-:ed vl

|I:I:403

E0.16

1.02
0:DE

Oscillation =
Window IF'”Ed j‘

OSCILLATION “wWANDOW

|COLUMN [LDUINE [ Duty Cycle % [COMPARE | | [ PaD | GFFSET | TIME fusl | COMPARE

| coLa  JorFr foa [na FIXEDT  |0xG0 124 84 020

| COLD JowaF 4980 [ou7F TSIND n.a. n.a. n.a

[CO0 [owar [a30 [[:7F [ TSNT [na n.a. na

I CoL2 |EI:<3F |49.80 |EI:<F"F TSIMZ 1.a. 1.a. 1.a.
TSIM3 rn.a. rn.a. rn.a.

I coLs IDHBF |49'SD IDH?F | TSINg n.a. n.a. n.a.

| coLd Josoe  [49:80 [ TeME  Ina na na

I COLS |n.a. |n.a. |n.a. TSIME mn.a. mn.a. r.a.

I COLE In_a. In_a. In_a, I TSIMNY M.4a. M.4a. Mn.a.

ms

=

Figure 6

3.3

Timer 2 (T2)

LEDTS ROM Library DAVE configurations

The 16-bit timer function is selected with automatic reloading and interrupt enabled when an overflow of 250ms

occurs (Figure 7).

5I
= | 2]
Module Clock,  Timer 2 | TZEX I Intermpts I Functiohs I Parameters I Motes I
— Prezcaler Optiong — Timer / Counter Regizter
[+ Enable Prezcaler [PREM) Timer register [T2H, TZ2L] ID”48E5
Prezscaler [FRE] IfF'ELK.n"'I 28 'I Reload register [RC2H.AC2L] I—D>:4BE5
 Timer # Counter Select [C_T2] Timer averflow [usec] ZR0000.000
f+ 16-bit timer function
= 1B-hit counter function
— T2 Input Select
T2 Input Fin Selection | Mone 'I — ExF2 Dutput Pin Selection
—Capture / Reload Select [CP_RLZ) ExF2 Output Pin Selection I Mone 'I
f+ Automatic reload when timer 2 overflows ~ Interrupt Control
¢~ 16-bit capture made (nomaal lrmer/counter] [+ Enable Timer 2 interupt [ET2)
—Start / Stop Control [+ Enable Overflow intemupt
[~ Start tirmer 2 after initialization [TR2) | (St el i
Figure 7 T2 DAVE configurations
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4 Implementation of Alarm Clock

This chapter describes how the XC836 modules, using the configurations given in Chapter 3, can be used to
implement the features of the alarm clock outlined in Chapter 2.

For ease of understanding, the implementation details are given for each module, along with an explanation of
how each module is used to implement the different Alarm Clock features.

41 RTC

This section describes the Alarm Clock features implemented by utilizing the RTC.

411 Time-Keeping

The RTC registers CNTO-CNT5 hold the actual real time value in the range of milliseconds, seconds, minutes,
hours and days respectively (in hexadecimal). To read the value of these registers, a capture event can be
triggered by setting the RTCCT bit in RTCON register.

Two CPU cycles after the trigger, the RTC compare/capture registers, RTCCRXx, will be overwritten with the
captured CNT values. The capture event will result in the capture of all 6 CNT register values. Only the values of
CNT1-CNT3 are required for time-keeping task. The values of CNT4-CNT5 are used for date-tracking (see
Chapter 4.1.2).

The function void RTC_vReadClkCounter (stRTC REGx *pstCaptValue) can be enabled and generated
via DAVE. This function reads the content of the RTC_CNTx registers via the capture mechanism and the captured
values will then be saved in an assigned structure variable, for example, current_time. Table 2 gives an overview
of the handling of the captured values.

Table 2 Structure variable for holding captured RTC_CNT values

Structure Variable Element Parameter
current_time.ubREGO milliseconds
current_time.ubREG1 seconds
current_time.ubREG2 minutes
current_time.ubREG3 hours
current_time.uwREG4_5 days

41.2 Date-Tracking

CNT4 and CNT5 form a 9-bit register to hold the value for the number of days. As mentioned in Chapter 4.1.1,
the hexadecimal value for the number of days can be extracted via the capture event.

Note: CNT4 and CNT5 count the number of days from 0 up to 364 (normal year) or 365 (leap year) instead of from
1 to 365 (normal year) or 366 (leap year), before resetting.

Two forms of conversion are required to handle the date-tracking for the Alarm Clock application:

1. Conversion from hexadecimal day to the respective decimal day and month. These 2 values are needed for
display on the 7-segment LEDs. This conversion is carried out in the function void
MAIN_vConvert_Date_FromHex(uword hex_date). Figure 8 illustrates the flow of this conversion.

2. Conversion from decimal day and month to hexadecimal day. This is required after the user sets up the date,
where the conversion result is written over the value of registers CNT4 and CNT5 so that the RTC can keep
track of the date. This conversion is carried out in the function uword MAIN_uwConvert_Date_ToHex(ubyte
date_array[]). Figure 9 illustrates the flow of this conversion.

Both of these conversions involve a look-up table which provides the default number of days in each calendar
month.

Application Note 12 V1.0, 2010-06
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Set Month = 1
Look Up_Table Day = 31
Day RTC++

Current Month= Month
Current Day=Day RTC

Yes
4
Month++
Day RTC-=Look Up_Table Day End
Update Look_Up Table_Day

Figure 8 Flowchart for converting hexadecimal day value to decimal day and month

Set Month = Month set by user
Hex day = Day set by user

Update Look_Up_Table_days
Hex_day = Hex_day + Look_Up_Table_days
Month--

Hex_day ++

Figure 9 Flowchart for converting decimal day and month to hexadecimal day value

41.3 Saving User Time/Date
This section covers the topic of re-writing the RTC_CNTx values with the user-defined values. For the topic of
handling the user input, please refer to Chapter 4.2.2.

The registers RTC_CNTx cannot be re-written while the RTC is still counting, so RTC operation must first be
stopped. In addition, the RTC_CNTx registers are bit-protected, so the user will also have to open access to the
register before re-writing with a new value.

The example code to perform this task is in the Appendix under the heading /*Saving User Time/Date*/.

Application Note 13 V1.0, 2010-06
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4.2 LEDTSCU & LEDTS ROM Library

This section looks at the use of the LEDTSCU and LEDTS ROM Library to implement some of the Alarm Clock
application features.

It is important to note that the LEDTSCU module tasks of driving the LEDs and touch-pad sensing are controlled
in a time-multiplexed manner.

Table 3 lists down the time-multiplexed column enabling sequence which is specific to this Alarm Clock application
while Figure 10 provides a temporal view of the column and component activation.

Table 3 LEDTSCU Time-Multiplexed Column Enabling Sequence

Column |Column Pin | Column No. (for ROM Library input) | Corresponding active HW function
coL4 P1.4 5 Buzzer, Seconds- & Mode-Indication LEDs
COL3 P1.3 4 Rightmost 7-segment LED
COoL2 P1.2 3 2nd 7-segment LED from the right
CoL1 P1.1 2 2nd 7-segment LED from the left
COoLo P1.0 1 Leftmost 7-segment LED
COLA |- 0 Touchpads
< Time Frame >
<+ Time slice —>+ Time slice —+ Time slice —><+ Time slice —><+ Time slice —><+ Time slice —
Col2 Col1l Col0 ColA
Time Slice Time Slice Time Slice Time Slice Time Slice Time Frame
Interrupt Interrupt Interrupt Interrupt Interrupt Interrupt

¥ o .l . 183 TPi2 Ter
S ]

uL S4v-8 1016

Figure 10 Activation Sequence of XC83x Easy Kit board components

421 Display

To drive the 7-segment LEDs and the small LEDs (which are used as the Seconds-indication and Mode-indication
LEDs), the function SET_LDLINE_CMP in the LEDTS ROM Library is utilised. In brief, this function keeps track
of the currently enabled LED column, and performs a shadow transfer to program the LTS LDLINE and
LTS_COMPARE register values corresponding to the LED column activated. This function is automatically called
in the time slice interrupt service routine, when the code is generated from DAVE.

Application Note 14 V1.0, 2010-06
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To drive any of the 7-segment LEDs, the user will have to set the LDLINE_VALUE[x], where x is the column
number (for ROM Library) as listed in Table 3. As an example, to display ‘1’ on the second 7-segment LED from
the left, LDLINE_VALUE[2] = 06,,. This is based on the PCB connection of the XC836 Easy Kit board.

The brightness of the LEDs can also be adjusted, by changing the value of TS_COMPARE][x], where x is the
column number (for ROM Library) as listed in Table 3. The value for maximum brightness level is FF, whereas
setting TS_COMPAREIx] = 00, will effectively switch the LED off.

Seconds-Indication LEDs

The seconds-indication LEDs are wired to P1.4 (LED column) and P0.1 and P0.3 (LED line). These two LEDs can
be switched on by setting bits 1 and 3 of LDLINE_VALUE[5]. To perform the blinking effect, the RTC’s Interrupt
at Every Second feature is used. In this interrupt service routine, both bits 1 and 3 of LDLINE_VALUE[5] are
toggled.

Mode-Indication LEDs

The mode-indication LEDs are wired to P1.4 (LED column) and P0.0, P0.2, P0.4 and P0.6 (LED line). These four
LEDs can be switched on by setting bits 0, 2, 4 and 6 of LDLINE_VALUE[5].

4.2.2 Touch Sensing

The column corresponding to the touch sensing pads is activated in the last time slice of a time frame (Figure 10).
To capture the touch pad that is being pressed, the LEDTS ROM Library FINDTOUCHEDPAD() function can be
called in the time frame interrupt.

The function FINDTOUCHEDPAD() has three output parameters; PADFLAG, PADRESULT and PADERROR.
From the values of these three parameters, it is possible to determine whether a pad has a ‘normal’ touch, a ‘long’
touch or whether no pads are being touched at all. Figure 11 illustrates the flow of operations in the time frame
interrupt service routine to implement some of the features in our alarm clock.

Determining the pad that was pressed

The value of PadResult is determined from the way in which the touch pads are connected, and therefore indicates
the pad that was pressed. Figure 12 shows the touch pad connections for the XC836 Easy Kit board, while
Table 4 lists the respective PADRESULT values for each touch pad. As an example, the PADRESULT value of
08,, would indicate that TP11(pad labelled ‘9’) was pressed.

Application Note 15 V1.0, 2010-06



eon
-

AP08109

Implementing a Capacitive Touch-Controlled Alarm Clock

Application with XC836

FINDTOUCHEDPAL)

PADFLAG
PADRESULT

PADERROR

PADFLAG ==0 &
PADRESULT > 0

PADERROR >0

Pad is touched!

FEATURE

Long touch!

—

Display Seconds

FEATURES
1)User input
2)Switch modes
3)Off alarm

Figure 11 Flowchart of operations in Time Frame Interrupt
— — (o [ap e
(= = (== = =
o 2l 0 o o
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1 10K 10K 10K
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al al a]

L]
PAD2

PAD2

Figure 12 Touch pads on XC83x Easy Kit board schematic diagram
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Table 4 Interpretation of PadResult values
PadResult

PadTurn7 |PadTurn6é |PadTurn5 |PadTurn4 |PadTurn3 |PadTurn2 |PadTurn1 |PadTurn0

- - - P0.4 P0.3 P0.2 P0.1 P0.0
TP8 (1) |0 0 0 0 0 0 0 1
TP4 (2) |0 0 0 0 0 0 1 1
TP9 (3) |0 0 0 0 0 0 1 0
TP1(4) |0 0 0 0 0 1 0 1
TP5(5) |0 0 0 0 0 1 1 0
TP2(6) |0 0 0 0 1 0 1 0
TP10 (7) |0 0 0 0 0 1 0 0
TP6 (8) |0 0 0 0 1 1 0 0
TP11(9) |0 0 0 0 1 0 0 0
TP3 (*) |0 0 0 1 0 1 0 0
TP12 (0) |0 0 0 1 0 0 0 0
TP7 (#) |0 0 0 1 1 0 0 0

4.2.3 Alarm Buzzer

The buzzer is connected between the LED column pin P1.4, and an LED line pin P0.5. Because of the time-
multiplex operation of the LEDTSCU module, the buzzer will only be activated in the first time slice of a time frame
(Table 3, Figure 10) together with the seconds- and mode-indication LEDs. Therefore, the buzzer can be
triggered by setting bit 5 of LDLINE_VALUE[5].

4.3 T2

In this Alarm Clock application, the purpose of the T2 module is to periodically toggle the signal to the buzzer when
the alarm is triggered, to provide a ‘beeping’ effect rather than a monotone. Timer 0 or Timer 1 could also be used
for this task, but T2 is preferred because of its auto-reloading feature.

As stated in Table 3.3, the T2 is configured to overflow every 250ms, at which point an overflow interrupt is
triggered. The overflow interrupt service routine handles the toggle of the buzzer signal.

Application Note 17 V1.0, 2010-06
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5 Main Program Structure

The main program can be described as a system of finite states. Figure 13 provides an illustration of this state
machine, and how transition can happen between the states. In the code (Main.c), the variable operation is used
to represent the state.

Display ‘done’
[operation = 6]

Save user input
[operation = 4]

4 digits
entered

Check that user
enters 4 digits
[operation = 3]

Display submode ID
(‘CI’'drA’)
[operation =5]

Display Mode
[operation = 0]

a
pressed

< 4 digits
entered

ok,

pressed

Reset input _data
(Prepare for user
input)
[operation = 1]

Process user input
(Setup Mode )
[operation = 2]

Figure 13 Main program state diagram

Actions/Tasks performed in each state:

Operation = 0 [default]:

1) Trigger RTC capture event to read current time.

2) Trigger buzzer if alarm time has been reached

3) Check for submode status (Clock/Date/Alarm), and display values accordingly.
Operation = 1:

1) Reset variable input_data in preparation to receive and hold user input.

2) Clear all 7-segment LEDs.

3) Switch to Operation = 2.

Operation = 2:

1) Blink cursor on leftmost 7-segment LED.

2) If a valid key is pressed, the number is stored in input_data and displayed on 7-segment LED.
3) Shift cursor.
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Operation = 3:
1) If user had entered 4 digits, switch to Operation = 4.
2) Else, switch to operation = 0 (user input not saved).
Operation = 4:

1) Save user input accordingly (Re-writing the values of RTC_CNTO-5 for Clock & Date setting, Overwriting of
value of variable alarm_data for Alarm time setting).

2) Switch to Operation = 6.

Operation = 5:

1) Display ‘C’/’d’/’A’ according to current submode status.

2) Check if 2 seconds have lapsed (via RTC Interrupt at every second).
3) Switch to Operation = 0.

Operation = 6:

1) Display ‘done’.

2) Check if 2 seconds have lapsed (via RTC Interrupt at every second).
3) Switch to Operation = 0.

Operation = 7:

1) Display ‘Eror’.

2) Check if 2 seconds have lapsed (via RTC Interrupt at every second).
3) Switch to Operation = 0.

Application Note 19 V1.0, 2010-06



-~ _.
f- AP08109
In |n eon Implementing a Capacitive Touch-Controlled Alarm Clock
— Application with XC836

Appendix - Example Code

The following are code fragments taken from the original code. These fragments do not function on their own and
are included only for reference. The actual source code for the application can be found in the attachments
supplied with this document.

void MAIN_vConvert_Date_FromHex(uword hex_date)

{
uword day cntr = 0; //keep track of the day
ubyte month cntr = 0x01; //keep track of the month
ubyte check days = 0x00;

day cntr = hex date + 1; //sets up day_cntr

check days = Days LookUpTable[month cntr]; //fetch no. of days in January
while (day_cntr > check days)

{

month cntr++;

day cntr -= check days; //calculate difference btwn day cntr & check days
if ((month cntr == 2) && (RTC_RTCON1 == 0x01))
{
check days = 29; //leap year February
}
else

{
check days = Days LookUpTable[month cntr];
//update check days with next month's no. of days

}
display data

[2] = month cntr/10;//update date display value holder
display datal3

[0

[1

]

] = month cntr%$10;//update date display value holder
display datal[0]
display datal[l]
return;

= day_cntr/10;//update date display value holder
= day cntr%10;//update date display value holder

uword MAIN_uwConvert_Date_ToHex(ubyte date_array[])

{
ubyte month = 0x00;
uword total days = 0x00;

month = ((date array[2]*10) + date array[3]);//calculate month
total days = ((date array[0]1*10) + date arrayl[l]);//calculate day
if ((RTCiRTCONl == 0x01) && (month > 2))

{
total days++; //to factor in leap year

}
while (month > 0)

{
total days += Days LookUpTable[month - 1];
//add no. of days in months leading up to the current month
month--;
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}

return (total days - 1);

[*Saving User Time/Date*/

RTC _RTCON &= ~ (ubyte)O0x01;

)
SFR_PAGE (_sul, noSST);
MAIN vUnlockProtecReg();
RTC _CNTO = 0x00;

MAIN vUnlockProtecReg();
RTC_CNT1 = 0x00;

MAIN vUnlockProtecReg();
RTC _CNT2 = new_min;

MAIN vUnlockProtecReg();
RTC CNT3 = new_hr;

MAIN vUnlockProtecReg();
RTC CNT4 = new_datel;
MAIN vUnlockProtecReg();
RTC CNT5 = new_date2;
MAIN vlockProtecReg();
SFR_PAGE (_su0, noSST);
RTC_RTCON |= 0x01;

Application Note

//return result

// real time clock operation stopped
// switch to page 1 without saving
// open access to protected reg

// reset milliseconds reg

// open access to protected reg

// reset seconds reg

// open access to protected reg

// load count clock register 2

// open access to protected reg

// load count clock register 3

// open access to protected register
// change RTC_CNT4 value

// open access to protected register
// change RTC _CNT5 value

// close access to protected register
// switch to page 0 without saving
// real time clock operation resumed
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