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Real time clock with ST7 Timer Output Compare

By MCD Application Team

1 INTRODUCTION

The purpose of this note is to present how to use the ST7 Timer output compare function. As
an application example, this document presents how to generate a real time clock with
counters for seconds, minutes and hours, based on a fixed basic time base.

2 GENERATING A TIME BASE WITH ST7 TIMER

The ST7 timer output compare function can be used to generate the fixed time base.

2.1 TIMER CONFIGURATION AND INITIALIZATION

The application example is managed using the output compare interrupts. The ST7 timer has
two output compare functions whose interrupts are both enabled by the OCIE bit in the CR1
register. In this case, the Output Compare 1 (OC1) is used for time base generation while the
second one (OC2) is ignored when it generates an interrupt each time the free running counter
value matches the value in the OC2 register.

To minimize the CPU load, we need to choose the maximum time base value that has to be
multiplied to obtain one sec. For this reason the maximum timer clock divider ratio (1/8) is se-
lected by the CC1 and CCO bits in the CR2 register.

2.2 OUTPUT COMPARE UPDATE

To maintain a fixed elapsed time between each Output Compare 1 interrupt generation, the
Output compare registers (OC1HR, OC1LR) have to be updated with a fixed offset time base
at each interrupt.

(OCxHR, OCXLR ) = (OCXHR, OCXLR) + (OCXHR OCXLR )oftset

Caution: As the ST7 can only handles 8-bit data and as the output compare function is inhib-
ited between the write in the high (OCxHR) and the low (OCXLR) output compare registers,
special care has to be taken when the updating of the 16-bit compare register. A typical algo-
rithm flowchart is shown in Figure 1.
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Figure 1. Output Compare Register Update Flowchart

y

STORE OCxHR AND OCxLR REGISTER
VALUES IN TEMPORARY REGISTERS

l

UPDATE OCxHR AND OCxLR VALUES
THROUGH TEMPORARY REGISTERS

i

STORE NEW OCxHR REGISTER VALUE

l

STORE NEW OCxLR REGISTER VALUE

v

Based on the assumption that fcpy is 4-MHz, Table 1 gives some basic possible time bases
with the Output compare register offset value (OCxHR, OCXLR).

_ fCPU 4 MHz
ftimercnt— —— = —— = 500KHz —> Ttimercnt: 2us
(cc1,cc0) 8

TimeBase TimeBase

(OCXHR OCXLR )Offset = 2 uUs

Ttimercnt

Table 1. Output Compare Register and Timebase Values with fijercnt at 500KHz

Time Base [ms] 2 10 20 50 100 131.07

OCxHR OCXLR offset [hex] 03ES8 1388 2710 61A8 C350 FFFF

3 REAL TIME CLOCK APPLICATION

The real time clock application is based on four software counters (100ms, seconds, minutes
and hours) updated by a 100ms ST7 timer output compare 1 interrupt.
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These four counters are coded on one byte each and are updated by the Output Compare 1
interrupt routine as shown in Figure 2.

Figure 2. Software Counter Update Flowchart
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3.1 HARDWARE CONFIGURATION

The real time clock application hardware is made of a ST72324 microcontroller timer which
generates a 100ms time base through the Timer B Output Compare 1 function . Two of the
software counters (seconds and minutes) are output by the microcontoller through I/O ports
(PC, PF and PD) and displayed on LEDs as shown in Figure 3. The Seconds counter is shown
with a red LED and the Minutes counter is shown with a pink LED.

The selected crystal for this example has 8 MHz frequency which gives f-p ;=4 MHz because
the PLL is disabled and slow mode is not selected.

Figure 3. Real Time Clock Application
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The RTC accuracy depends on the clock source (e.g. Resonator Oscillator) accuracy. Care
should be taken especially for time critical applications.
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4 SOFTWARE

All the source files in assembly code as well as in C code are given in the zip file with this ap-
plication note. The C code uses the software library (ST7 software library version 1.1).

The source files are for guidance only. STMicroelectronics shall not be held liable for any di-
rect, indirect or consequential damages with respect to any claims arising from use of this soft-
ware.
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THE PRESENT NOTE WHICH IS FOR GUIDANCE ONLY AIMS AT PROVIDING CUSTOMERS WITH INFORMATION
REGARDING THEIR PRODUCTS IN ORDER FOR THEM TO SAVE TIME. AS A RESULT, STMICROELECTRONICS
SHALL NOT BE HELD LIABLE FOR ANY DIRECT, INDIRECT OR CONSEQUENTIAL DAMAGES WITH RESPECT TO
ANY CLAIMS ARISING FROM THE CONTENT OF SUCH A NOTE AND/OR THE USE MADE BY CUSTOMERS OF
THE INFORMATION CONTAINED HEREIN IN CONNECTION WITH THEIR PRODUCTS.”

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without the express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics
02003 STMicroelectronics - All Rights Reserved.

Purchase of I2C Components by STMicroelectronics conveys a license under the Philips I°C Patent. Rights to use these components in an
12C system is granted provided that the system conforms to the I1°C Standard Specification as defined by Philips.
STMicroelectronics Group of Companies
Australia - Brazil - Canada - China - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - U.S.A.

http://www.st.com
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