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® APPLICATION NOTE

HOW TO MINIMIZE THE ST7 POWER CONSUMPTION

by Microcontroller Division Application Team

INTRODUCTION

The purpose of this document is to present a way of minimising the ST7 power consumption
for low power applications. This note is based on the ST72311, but is applicable to all ST7
general purpose devices.

1 APPLICATION ENVIRONMENT AND CONFIGURATION

The ST7 allows four main running modes :

» Standard Run mode: Fepy = Fogc/2.

= Slow mode: Fepy = Fosc/ 4, 8, 16 or 32.

« Wait mode, the CPU is stopped, The peripherals are still running.

« Halt mode, the oscillator is turned off.

For this application note, we consider the Watchdog Timer (WDG) enabled; therefore, the Halt
mode can not be used as the “Halt” instruction resets the microcontroller when the WDG is en-
abled. The Wait mode is used, associated with the Slow mode optimum. This slow mode clock
(Fcpy) drives the active peripherals and the CPU when it is wake-up. Of course, to improve
performance, the Halt mode should be used.

In terms of applications, users usually try to optimize the power consumption during the wait
loop in the main program. In this configuration the microcontroller is mostly idle, waiting for an
external event, or regularly woken-up by an internal timer event. In our case, we decided to put
the ST7 core in wait for interrupt, with one timer active to regularly wake up the core. This en-
ables the core to refresh the WDG to avoid a watchdog reset. The clock driving the active pe-
ripherals and the core when it is active corresponds to the slowest clock available. It is the os-
cillator clock divided by 2 then divided by 16. So the peripherals and core clock (Fcpy) is equal
to the crystal value (Fogc) divided by 32.
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APPLICATION ENVIRONMENT AND CONFIGURATION

To minimize the power consumption, the microcontroller is configured as described below, but
of course in the application this configuration may differ, in particular the 1/0O port used.

The optimum Slow mode is selected with the divided external clock factor equal to 32. This
clock (Fcpy) drives the active peripherals (WDG and Timer B) and the core when itis active.
In the Miscellaneous Register (MISCR) SMS and PSM1 & PSMO bits must be set.

All I/0O ports are connected to an external pull-up or pull-down to avoid leakage due to
floating inputs.

The Watchdog Timer (WDG) is active with a maximum time-out period. The WDG Control
Register (CR) must be loaded with the value FFh.

One 16-bit timer is used to wake-up the core at regular intervals. The timer event period
must be adjusted to maximum value to allow the core to refresh the WDG and to avoid a
WDG reset. The timer clock equals Fcp,/4, in the Control Register (CR2) CC1, CC2 bits
must be cleared.

The external clock is selected on the unused 16-bit timer with a continuous level on the
external clock pin. In the Control Register (CR2) CC1, CC2 bits must be set.

Note : If the timer A is used to regularly wake-up the WDG, the user only has to select the
external clock on timer B. The continuous level on the timer input clock is already done
internally, as there is no external I/O connected to the internal Timer B circuit.

On the contrary, if Timer B is used to wake-up the micro, the user has to select the external
clock on Timer A and to fix a continuous level on the external clock pin. But be aware, on
Timer A there is only one input capture and one output compare instead of two on Timer B.

The main loop contains a Wait For Interrupt “WFI” instruction.
Continuous low level on each PWM output (reset state)

The A/D converter must be switched off. In the A/D Control/Status Register (CSR), the
ADON bit must be cleared.

The SPI and SCI are unused.

For the ST7 software configuration, please refer to your datasheet.
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SOME MEASUREMENTS ON ST72E311

2 SOME MEASUREMENTS ON ST72E311

The measurement of current (Ipp) is done directly on the vpp pin. The microcontroller is in Wait
mode and is configured as described above, with the WDG and one 16-bit Timer active. The
values given in Table 2 to Table 3 correspond to typical measured values. They are not max-
imum or minimum values.

The component values for the Crystal Resonator are (cf Crystal/Ceramic Resonator figure in
the ST72311 datasheet, Clock System paragraph):

Cosin = Cosout = 22pF
Rp = 10 MOhm

Table 1. IppinmAatT=-40C

Crystal in MHz\V ppinV 4.5 5 5.5
4 0.32 0.40 0.48
8 0.48 0.59 0.71

Table 2. IppinmAatT=+25C

Crystal in MHz \V ppinV 4.5 5 5.5
4 0.30 0.37 0.45
8 0.47 0.57 0.68

Table 3. IppinmA at T=+125C

Crystal in MHz \V ppinV 4.5 5 5.5
4 0.30 0.36 0.43
8 0.46 0.56 0.65

3 CONCLUSION

The tables above show that the consumption of the ST7 MCUs is not dependant of the tem-
perature. The Wait minimum mode (i.e. associated with the optimun slow mode) is the best
way to minimize the power consumption during wait states.
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CONCLUSION

"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 BEHELD 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 CONNEXION 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
01998 STMicroelectronics - All Rights Reserved.

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

http://www.st.com
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