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HOW TO USE THE ST92163 MICROCONTROLLER RESET

by Microcontroller Division Applications

INTRODUCTION

The ST92163 MCU can be reset in several ways. This application note explains the different
reset mechanisms available on the ST92163, so you can make the best use of them when you
design your application.

There are 3 available Reset sources that you can either use independently or in conjunction
with each other, depending on your application.

Hardware Reset sources:

— An external RESET pin

— An internal Low Voltage Detector, or LVD on some devices

Software Reset source:

— Embedded watchdog activated by software

1 SELECTING WHICH RESET SOURCE TO USE

Operating Voltage Range

Both the external RESET pin and the watchdog Reset can be used over the whole ST92163
voltage range. The LVD function however, requires the MCU supply voltage to remain over
3.8V in its stable phase.

Low Power Modes

If you intend to use the watchdog to reset the micro, you should note that, once it is activated,
the watchdog stays on permanently and cannot be deactivated (other than by a reset). While
active, it prevents using any of the ST92163 low power modes (such as STOP mode or USB
Suspend Mode).

2 USE OF THE LVD IN THE POWER UP PHASE

The LVD works in conjunction with the external RESET in the power-up phase. An external
RESET pulse activates the initialization logic which activates the LVD. Then the LVD ensures
the core does not start running before the MCU supply has reached a precise threshold. In
other words, the LVD extends the internal Reset signal triggered by the external RESET pin
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until the static voltage comparator of the LVD detects that the MCU supply has reached the
V1 threshold (see Figure 1).
Figure 1. LVD Block Diagram
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Based on a static voltage comparator, the LVD protects the microcontroller from any changes
in the supply voltage, oscillations included, as long as the supply voltage does not fall below
2V. Below this voltage, the internal logic controlling the LVD is not guaranteed anymore
(Shaded area in Figure 2). Therefore, it is required to externally keep the RESET pin at a low
logic level when the MCU supply voltage is below 2V in order to safely use the LVD.
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3 USE OF THE LVD IN THE POWER DOWN PHASE

When the MCU supply voltage drops, the LVD acts as brown-out detection circuit: As soon as
the supply goes below a certain threshold, an internal Reset is generated. In the same way as
in the power-up phase, the threshold detection is based on a static voltage comparator, and
the Reset triggering does not depend on the falling speed.

Figure 2. LVD Timing Diagram
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4 EXTERNAL RESET CIRCUITS

There are several external Reset implementation schemes to choose from based on your ap-
plication-specific parameters, such as the power supply behaviour. Whatever the solution
chosen, the idea is to keep the RESET pin at a low logic level until the supply voltage has
reached

— 2V if the LVD is used, after which point the internal logic is guaranteed

—or 3V ifthe LVD is not used, in order to guarantee a safe start at 8 MHz. internal frequency.

4.1 DYNAMIC RESET CIRCUIT

This concept is the most cost-effective external Reset solution if the supply waveform is mo-
notonous and the maximum rising time is known
Figure 3. Example of RC Circuit
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The principle is to let the RESET pin rise with the MCU supply after a delay. A safe design
should allow the RESET pin to rise when the MCU supply has reached 2V if the LVD is used,
or 3V if the LVD is not used.

The basic solution is to use an RC delay determined by the rise rate of the supply itself: A
delay corresponding to 30% of the rise time is generally safe.

Due to statistical dispersion of the R and C values, the delay is not stable: Care must then be
taken to ensure that the RESET pin rises while the supply voltage is between 2V if the LVD is
used, or 3V if the LVD is not used (Internal logic guaranteed) and the minimum voltage re-
quired for the application in its stabilized phase (4.05V in case of a USB application).

See Figure 4.
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Figure 4. Good Example of Dynamic Reset Circuit
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Note also that this scheme requires a certain delay between a Power-Down and the next
Power-Up, because the delay generator has to be reinitialized: In practice, capacitor C needs
to be discharged.

This kind of scheme can be used in conjunction with the LVD. The delay holds down the ex-
ternal RESET pin, until the LVD takes over and releases the MCU core when the LVD
threshold is reached.

4.2 EXTERNAL MCU POWER SUPPLY MONITOR
This solution is necessary if the power supply oscillates during power on, or if the power rise
time is unspecified. There are two reasons for this:

— Firstly, the RC delay will be insufficient if it is too small compared to the total rise time: The
RESET pin rises before the MCU supply reaches 2V if the LVD is used, or 3V if the LVD is
not used (See Figure 5).

— Secondly, the supply may drop momentarily (oscillate) below the minimum safe level (2V if
the LVD is used, or 3V if the LVD is not used), with the RESET pin held high. As a conse-
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guence, the internal logic is not guaranteed anymore, and the RESET pin cannot be seen at
a Low logic level to ensure a safe restart. See Figure 6.

Note: The second case also applies to applications with short Power-Down/Up cycles.

Figure 5. Bad example of Power On Reset Circuit (delay insufficient)
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Figure 6. Waveform of Power Brown-Out with RC Circuit (Bad Example)
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4.3 DEDICATED VOLTAGE MONITOR IC

This solution uses a stand-alone power supply monitor with Reset output. This kind of device
is available from STMicroelectronics in the TS83x product family. It includes a precision
voltage reference and a static comparator to issue a Reset at a precise threshold independ-
ently of how the supply level changes. This solution allows you to get a precise and safe Reset
function in cases where the application constraints do not allow the use of the LVD of the
ST92163.
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4.4 BASIC VOLTAGE MONITOR PLUS LVD

If the LVD is used, it is possible to obtain a more cost-effective solution. A coarse static voltage
monitor is sufficient to ensure a Reset between 2V and the LVD threshold. Independently of
the variations on the external monitor threshold, the LVD fixes a precise voltage where the in-
ternal Reset is released.

An implementation example is given below.
4.4.1 SCHEMATIC

This circuitry is composed of 1 PNP transistor, 3 resistors and 1 capacitor (see Figure 7).

Figure 7. Suggested Power On Reset Circuitry for use with the LVD
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4.4.2 STATIC BEHAVIOUR

The C1 capacitor is loaded by the T1 Ic current when Vpp > Vg X (R2 + R1) / R1 and the
RESET pin is put at logical 1.

For this example: Vppi, = 2.60 v (min = 2.2 v ; max = 3.4 v)

After reset state, this circuitry is static and consumes about 10 pA max.
4.4.3 DYNAMIC BEHAVIOUR

As soon as Vpp > Vppip, the capacitor is loaded with the current:

Ic = hfe x Ib = hfe X [((Vpp - Vep) / R2) - (Vep / R1)].

Ic is about 300 pA (typical, constant if Vpp constant).

So the time to reach the Reset V| with Vpp =5 vis:

treset = (Vip X C1) / lc.

treset = 1 MS.
See Figure 8.
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Figure 8. Waveform of Power ON Reset (with PNP Reset Circuit)
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4.4.4 POWER DOWN

The C1 capacitor is discharged through both the internal protection diode of the RESET pin to
the Vpp, R3 to the ground in order to be 100% discharged. This discharge is guaranteed slow
enough by the Vpp capacitors and will cause no damage. For this reason, it is necessary to
put a 4.7 uF capacitor on Vpp to have a maximum current in the diode about 1 mA. R3 allows
to have V gqet below Vpp When Vpp is below 2.6V (Vppy,) to guarantee a Reset for a slow Vpp
fall time and a power-up when Vpp is not yet at OV.

See Figure 9.
Figure 9. Waveform of Power Brown-Out with PNP Reset Circuit
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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 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
[J2001 STMicroelectronics - All Rights Reserved.

Purchase of I2C Components by STMicroelectronics conveys a license under the Philips I12C 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 - China - Finland - France - Germany - Hong Kong - India - Italy - Japan - Malaysia - Malta - Morocco - Singapore - Spain
Sweden - Switzerland - United Kingdom - U.S.A.

http://www.st.com
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