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Introduction

The fully static Integrated Multiple-Bus Processor (IMBP), the MC68307, ble power
management features that enable the power consumption to be mining i ations. This

i system power
ppment system to
illustrate the benefits of these techniques.

easured in the lab for an
urrent figures should not be

The values for IDD given in the tables are typical value

features. The IMBP allows th odules within the device to be stopped under software
control in order to minimijg
can also be varied ip We DC (i.e. stopped externally) and the maximum operating

By setting the onfiguration register the internal clocks to the MBus, Timer, UART,
CLKOUT ag Hally stopped. With the exception of the CPU these clocks can all be

] onding bit in the configuration register. When a module clock is turned off
on is reduced to very low leakage levels.

Table 1 . entage power savings that can be made by stopping the clocks to modules that
are not use particular operating mode. These figures are from measurements taken on a
development b@ard. They represent percentages of full operating power consumption and are averages
over four different test cases (16.67MHz and 8MHz at 5V and 3.3V).
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Table 1 Power Contribution from Modules

Module Percentage IDD
All Operational 100%
CLKOUT 4%
MBus 5%
Timer 6%
UART 21%
CPU (68000) 59%
Low-Power Standby 5%

Prescalable CPU clg

required prescale value.

Only the CPU clock is divided by this pre d clocks to the peripheral modules remain
at the system clock frequency. Hence

ed to do some background housekeeping tasks,
PU, but one or more of the peripheral modules are
subsequently select full speed clock by writing to the

This mode of operation is usef
which do not require the full p
required to be operating a

configuration register wh requires the full processing power.
The power consup pproximately proportional to the frequency, hence by carefully
selecting the cq he current task the power contribution of the CPU to the overall

table all the ng clocked at EXTAL frequency.

Table 2 Effect of Prescaling CPU Clock

CPU Freq Vdd IDD
16.67 MHz 5V 46.2 mA
16,67 MHz 8.34 MHz (div 2) 5V 34.8 mA
16.67 MHz 65.1 kHz (div 256) 5V 19.9 mA
8.0 MHz 8.0 MHz 3.3V 13.1 mA
8.0 MHz 4.0 MHz (div 2) 3.3V 9.7 mA
8.0 MHz 31.2 kHz (div 256) 3.3V 5.8 mA
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Wake-up

When the CPU clock has been stopped it can only be restarted by a wake-up condition or a system reset.
Any event that causes an interrupt will wake-up the CPU. For an interrupt to occur the corresponding
module must be getting clocked and the interrupt priority level must be set to non-zero in the
corresponding field of the interrupt control register.

It is also possible to set a bit in the configuration register that automatically restarts the clock to the UART
when a falling edge is detected on the RXD line. Any subsequent interrupt from the UART module will
wake-up the CPU.

This very flexible feature enables the CPU to wake-up in response to many differeg example:-

- UART receives a character

- MBus activity is detected

- After a fixed time by programming a timer
- An external interrupt occurs

Is reduced to the

Because there is no loss of data in the fully static CPU co
i e interrupt and then

J is set to a level greater than
the CPU. This technique gives
the absolute minimum wake-up latency since : : be placed immediately after the
instruction that stopped the CPU clock but i , is lowered to process the interrupt

A STOP instruction is not required into Low-Power Standby mode, if such an
instruction is used it will be hand g . Care must be taken with the interrupt mask
since any interrupt wakes-up thé:C pts of priority greater than the mask cause the CPU
to exit stop mode. The wake slightly to 24 system clocks when a STOP instruction
is used.

The IMBP does not C et on wake-up. If the IMBP is reset the CPU clock and all the
other internal clg ) sver the wake-up latency will be be large since reset exception

processing is
Low-Power Standby Mode

When a
mode.

s are stopped, including the CPU, the IMBP is said to be in low-power standby

In low-power standby mode the external clock, either crystal oscillator or square wave input, is still
toggling. The only logic internal to the IMBP that is getting clocked is the reset circuit and interrupt
controller. The device can wake-up from low-power standby mode by an external interrupt on IRQ7 or any
of the INTx inputs. In addition the UART clock can automatically restart when a falling edge is detected on
RXD, and subsequently wake-up the CPU when an interrupt occurs.

The CPU is arbitrated off the system bus when it enters low-power standby mode. The address and data
busses are tri-stated. For a system that has the IMBP in this mode for prolonged periods of time the
system address and data busses should be fitted with high value (e.g. 50-100Kohms) pull-up resistors to
prevent these busses floating to mid-range voltage levels and hence generating large currents in input
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buffers.

When a crystal is connected across EXTAL and XTAL pins on the IMBP the contribution of the oscillator
cell to the standby current is large. Depending on the type of crystal used this bias current can be up to
several milliamps. Careful choice of crystal and board layout can help minimise the effect of the bias
current, but it will always make a significant contribution to standby current. If an external oscillator is used
to generate a square wave input to EXTAL the bias current is much less. When an external oscillator is
used the XTAL pin should be left completely unconnected. (On our application development board 600uA
were saved when the superfluous wire on XTAL was removed).

Low-power standby mode consumes about 4% to 6% of the fully operational powe
configuration of the oscillator pins.

gending on the

The IDD current measured for Low-Power Standby mode is given in Table
value of IDD measured when all the IMBP clocks are operational and also
but all other peripherals have their clocks switched off.

Table 3 Typical Idd Measure

EXTAL Freq vdd Whole chip on OSVtvaEgt\X/ er

16.67 MHz 5V 46.2 mA 3.2mA

8.0 MHz 5V 1.64 mA

1.0 MHz 5V 260 uA

16.67 MHz 3.3V 1.93 mA

8.0 MHz 3.3V 970 uA

1.0 MHz 1.05mA 140 uA

’ower Stop Mode

The power cong f ‘ an be minimised by stopping the clock to the EXTAL pin externally.
This is referéo C op mode. External hardware is required to control the system clock

of the IMBP is at an absolute minimum in this mode.

ock input to the IMBP is stopped the device cannot wake-up from Low-Power

Because the IN fully static the clock can be stopped at any time and in any phase. Lowest power will
be obtained if the"clock is stopped after the device has been put into low-power standby mode. If the clock
is stopped when the CPU is executing a bus cycle or processing an instruction the current will not be
minimal, low-power standby mode uses arbitration to ensure that the CPU is idle before stopping the
internal clock.

When the clock is restarted the IMBP will continue processing from where it was previously with no loss of
status. If the device is in low-power standby mode an interrupt will be required to wake-up the CPU.

Instead of stopping the clock externally the frequency could be reduced to a very low value in order to
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minimise power. The whole IMBP could operate at this reduced frequency, allowing timers for example to
wake-up the CPU after a long delay and subsequently set a general purpose port line to reselect the
maximal frequency external clock.

Whenever the external clock is being stopped, started or multiplexed care must be taken to ensure that no
pulses narrower than the specified minimum clock high or low periods are generated (Minimum pulse
width = 27 nS). If an external crystal is stopped then started again there may be considerable wake-up
latency due to the crystal start-up time, this depends on the external component selection and is not a
function of the IMBP.

pin stopped in
de are given

The measured IDD values when the IMBP is put into Low-Power Stop mode with the E
either the low or high state and the device having previously entered Low-Power S
in Table 4.

EXTAL Freq Vdd

0 Hz (DC) 5V 52 UA

0 Hz (DC)

EB--- MOTOROLA
5




All products are sold on Motorola’s Terms & Conditions of Supply. In ordering a product covered by this document the Customer agrees to be bound by those
Terms & Conditions and nothing contained in this document constitutes or forms part of a contract (with the exception of the contents of this Notice). A copy of
Motorola’s Terms & Conditions of Supply is available on request.

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals”, must be validated for each customer application by customer’s technical experts. Motorola does not
convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in systems
intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the Motorola
product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with
such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and !are
registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

The Customer should ensure that it has the most up to date version of the document by contacting its local Motorola office. This document supersedes any
earlier documentation relating to the products referred to herein. The information contained in this document is current at the date of publication. It may
subsequently be updated, revised or withdrawn.

Literature Distribution Centres:

EUROPE: Motorola Ltd., European Literature Centre, 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.

ASIA PACIFIC: Motorola Semiconductors (H.K.) Ltd., Silicon Harbour Center, No. 2, Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong.
JAPAN: Nippon Motorola Ltd., 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.

USA: Motorola Literature Distribution, P.O. Box 20912, Phoenix, Arizona 85036.

- @ MOTOROLA




