— Technical Note

Using eZ80Acclaim!® Real
) Time Clock

ZiLOG TN001603-0607

General Overview

ZiLOG’s eZ80Acclaim!® devices contain an on-chip real time clock (RTC) that is useful in applica-
tions that keep track of time, even during power failure. An input pin, RTC_Vpp, isolated from other
power pins on the eZ80Acclaim! device, provides power to the RTC block. This pin can be driven by
battery power in order to maintain RTC functionality during power failure.

This Technical Note provides a brief description of the RTC function. The source code
associated with this document, TN0016-SCO01.zip, is available on www.zilog.com.

Table 1 lists 14 RTC registers available to configure the RTC peripheral. The RTC
registers are programmed for both real time and alarm conditions.

Table 1. Real Time Clock Registers

Hexadecimal
RTC Register Register Description Address
RTC_SEC RTC Seconds register EO
RTC_MIN RTC Minutes register E1
RTC_HRS RTC Hours register E2
RTC_DOW RTC Day-of-the-week register E3
RTC_DOM RTC Day-of-the-month register E4
RTC_MON RTC Month register E5
RTC_YR RTC Year register E6
RTC_CEN RTC Century register E7
RTC_ASEC RTC Alarm Seconds register E8
RTC_AMIN RTC Alarm Minutes register E9
RTC_AHRS RTC Alarm Hours register EA
RTC_ADOW RTC Alarm Day-of-the-week register EB
RTC_ACTRL RTC Alarm Control register EC
RTC_CTRL RTC Control register ED
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When executing the sample code associated with this document, the software receives its input from
one of the eZ80Acclaim! device serial ports. As a result, you are allowed to program the RTC regis-
ters from any terminal-based application (for example, HyperTerminal application).

Set the HyperTerminal connectivity settings to the following values:

Bits per second 57600
Data bits 8
Parity None
Stop Bits 1
Flow Control None

After a power-on reset, the following sign-on message is displayed in the HyperTerminal window:

Reset

Display this help menu
s Set real time clock
r Read RTC value

Acclaim>

To set RTC values, type s at the Acclaim prompt. The day, month, year, and the current time in
hours and minutes are required as inputs at each prompt that follows. These inputs are then loaded
into each register of the RTC block. Type r to read RTC value from the RTC registers.

Source Code

This section lists the source code to set and read the eZ80Acclaim!® RTC.

// Define Months and Days

#define JAN
#define FEB
#define MAR
#define APR
#define MAY
#define JUN
#define JUL
#define AUG
#define SEP
#define OCT 0x10
#define NOV 0x11
#define DEC 0x12
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#define MO
#define TU
#define WE
#define TH
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#define FR 5

#define SA 6

int

#define SU 7

rtc_buff [20];

//

RTC ascii buff

//*********************************************************

The Get () and Put ()

void main (void)

{
int
int

(S
am_flag;

int baudrate;

RTC

am_f

CTRL = 0x20;

lag=0;

baudrate=0x36;

init comO (baudrate) ;

delay () ;

_ei();

puts ("\r\nReset\r\n") ;
delay () ;

display help() ;

prompt () ;

//
//

//
//

//
//

//
//

Make sure you run your hardware/software initialization routines
before entering main
Note:
in this list.
other routines.

serial port routines are not included
Refer ZiLOG’s eZ80 Flash Loader source code for

Make sure real time clock is off

Reset real time clock am/pm flag

57600 50M/ (16*57600)= 54
Init com O

Just a little delay
Turn on all interrupts

36H

Output to comO ascii message

Delay a little

//*********************************************************

//Get command from comO0 and run routines

//

do {

do {
¢ = getchar() ;
} while(c < 0);

if(c == '"\n'
continue;

le=""

putchar(c) ;

process_char (tolower(c)) ;

//

Get a Char.

For the serial port

// Refer ZiLOG’s Flash Loader source code for

!/

this routine
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} while(1);

}// end of main

/*************************************************************/

// This parses the commands received from main() function, sorts
// through, determine what type of command it is, then call
// the appropriate routine to handle it.

void process_char (int c)

{

switch( tolower(c) )

{

case '?':
display help() ;
break;
case 's':
RTC CTRL = 0x21; // unlock RTC - you must do this before
// you can write to the RTC registers
get _user input () ; // Get users input from Serial port
RTC DOW = rtc_ buff[0]; // Move data to RTC registers
RTC_DOM = rtc buff[1];
RTC MON = rtc buff[2];
RTC_YR = rtc buff[3];
RTC_HRS = rtc buff[4];
RTC_MIN = rtc buff[5];
RTC SEC = rtc_buff[6];
RTC CTRL = 0x20; // lock RTC to start clock running again
break;
case 'r':
Display RTC() ; // Output the RTC values on the console
break;
default:
puts ("\r\nUnknown Command") ;
break;
}
prompt () ;

} // end process char

/************************************************************
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* The display help() function displays the list of valid commands.
************************************************************/

void display help(void)

{

puts ("\r\n") ;

puts ("\r\n ?\tDisplay this help menu") ;
puts ("\r\n s\tSet real time clock");
puts ("\r\n r\tRead RTC value\r\n");
return ;

}/** end of display help() */

/************************************************************

* This displays the system prompt
************************************************************/

void prompt (void)

{

puts ("\r\nAcclaim>") ;

return ;

}/** end of prompt () */

/************************************************************

* Get user input for RTC

* Note: No error checking on input, if error just re-enter
************************************************************/

void get user input (void)

{

char c;

puts ("\r\n") ;

puts ("\r\nSet Real time Clock");

puts ("\r\n") ;

puts ( "\r\nEnter Day of the Week (Monday = 1, Sunday = 7)" ) ;

puts ("\r\nDay of Week: ");

c=getchar () ;
putchar(c) ;

// Save Day of the Week

rtc_buff[0] = ¢ -0x30;
puts ( "\r\nEnter Month (Jan = 01, Dec = 12)" ) ;
puts ("\r\nMonth: ");

c=getchar () ;
putchar(c) ;
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rtc_buff[2]
c=getchar () ;
putchar(c) ;

((c-0x30) << 4);

//Save Month
rtc_buff[2]

rtc buff[2] | (c-0x30);

puts ( "\r\nEnter Day (01-31)" )

puts ("\r\nDay: ") ;

c=getchar () ;
putchar(c) ;
rtc_ buff[l] = ((c-0x30) << 4);
c=getchar () ;
putchar(c) ;

//Save Day
rtc buff[1] = rtc buff[l] | (c-0x30);

puts ( "\r\nEnter Year (01-99)" )

puts ("\r\nYear: ");

c=getchar () ;
putchar(c) ;
rtc_buff [3]
c=getchar () ;
putchar(c) ;

((c-0x30) << 4);

//Save Year
rtc buff[3] = rtc buff([3] | (c-0x30);

puts ( "\r\nHours (01-24)" )

puts ("\r\nHours: ") ;

c=getchar () ;

putchar(c) ;

rtc_buff[4] = ((c-0x30) << 4);
c=getchar () ;

putchar(c) ;

//Save Current Hour
rtc buff[4] = rtc buff[4] | (c-0x30);

puts ( "\r\nMins (00-59)" ) ;

puts ("\r\nMins: ") ;

c=getchar () ;
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putchar (c) ;
rtc buff[5] = ((c-0x30) << 4);
c=getchar () ;
putchar (c) ;

//Save Current Mins.
rtc buff[5] = rtc buff([5] | (c-0x30);

//Just Reset Seconds.
rtc_buff[6e] = 0;

puts ("\r\n") ;
return ;

}

/************************************************************

* This displays Real time Clock on console
************************************************************/

void Display RTC(void)

{

int c;
char buffx[3];

¢ = RTC_DOW;

switch (c)

{

case MO:
puts ("MON") ;
break;

case TU:
puts ("TUE") ;
break;

case WE:
puts ("WED") ;
break;

case TH:
puts ("THU") ;
break;

case FR:
puts ("FRI");
break;

case SA:
puts ("SAT");
break;
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case SU:

puts ("SUN") ;

break;

default:
break;

puts (n n) ;

c = RTC MON;
switch (c)
{
case JAN:
puts ("JAN") ;
break;

case FEB:
puts ("FEB") ;
break;

case MAR:
puts ("MAR") ;
break;

case APR:
puts ("APR") ;
break;

case MAY:
puts ("MAY") ;
break;

case JUN:
puts ("JUN") ;
break;

case JUL:
puts ("JUL") ;
break;

case AUG:
puts ("AUG") ;
break;

case SEP:
puts ("SEP");
break;

case OCT:
puts ("OCT") ;
break;
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case NOV:

puts ("NOV") ;

break;

case DEC:

puts ("DEC");

break;

default:
break;

}

puts("—");

*buffx='"\0"';
c = RTC_DOM;

bin to_ascii(c,

puts (buffx) ;
puts("-");
*buffx='"\0"';

c = RTC_YR;
bin to_ascii(c,
puts (buffx) ;
puts (" ");
*buffx='"\0"';

c = RTC_HRS;
if (¢ > 0x12)

{
am_flag=0;
if (¢ == 0x20)
{
c= 0x08;
}
else if (c ==
{
c= 0x09;
}
else
{
c=Cc-0x12;
}
}
else
{
am_flag=1;
}
bin to_ascii(c,
puts (buffx) ;
puts(":");
*buffx='"\0"';

buffx) ;

buffx) ;

0x21)

buffx) ;
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c = RTC MIN;

bin to ascii(c, buffx);
puts (buffx) ;

puts(":");

*pbuffx='\0"';

c = RTC_SEC;

bin to ascii(c, buffx);

puts (buffx) ;

}

/*************************************************************/

If you want to save it at the start of buff,

This will convert the binary wvalue ¢ into its ascii
representation in hexadecimal.

It will append the two ascii characters at

make

//

//

// the end of *buff
//

// buff[0]="\0";

the string.

void bin to ascii (unsigned char c,

{

while (*buff)

{

This function will also null terminate

char *buff)

buff++;
}
if( ((c >> 4) & 0x0f) <= 9)
{
*buff++ = ((c >> 4) & 0x0f) + '0';
} else {
*buff++ = ((c >> 4) & 0x0f) + 'A' - 10;
}
if( (¢ & 0x0f) <= 9)
{
*buff++ = (¢ & 0x0f) + '0';
} else {
*buff++ = (¢ & 0x0f) + 'A' - 10;
}
*pbuff='\0"';

}

/*************************************************************/
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. DO NOT USE IN LIFE SUPPORT
ff} Warning:

LIFE SUPPORT POLICY

ZiLOG'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF
THE PRESIDENT AND GENERAL COUNSEL OF ZiLOG CORPORATION.

As used herein

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b)
support or sustain life and whose failure to perform when properly used in accordance with instructions for
use provided in the labeling can be reasonably expected to result in a significant injury to the user. A
critical component is any component in a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system or to affect its safety or
effectiveness.

Document Disclaimer

©2007 by ZiLOG, Inc. All rights reserved. Information in this publication concerning the devices,
applications, or technology described is intended to suggest possible uses and may be superseded. ZiLOG,
INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY
OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT.
ZiLOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY
INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. The information contained within this
document has been verified according to the general principles of electrical and mechanical engineering.

eZ80Acclaim! is the registered trademark of ZiLOG, Inc. All other product or service names are the
property of their respective owners.

TN001603-0607 Page 11 of 11



	General Overview
	Source Code
	Using eZ80Acclaim!® Real Time Clock


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


