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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and morereliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as a reference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, agorithms,
or circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as a total system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for use in adevice
or system that is used under circumstances in which human lifeis potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproducein
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under alicense from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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APPLICATION NOTE

1-2 Phase Excitation Control for a Stepping Motor

I ntroduction

Applies pins P83 to P80 and the timer W compare-match function of the H8/3664 to control a two-phase stepping motor.
Control of the stepping motor is through 1-2 phase excitation.

Target Device
H8/300H Tiny Series H8/3664
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Cautions

1

7.

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent, copyright,
trademark, or other intellectual property rights for information contained in this document. Hitachi bears no
responsibility for problems that may arise with third party’ s rights, including intellectual property rights, in
connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have received the
latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However, contact Hitachi’s
sales office before using the product in an application that demands especially high quality and reliability or where
its failure or malfunction may directly threaten human life or cause risk of bodily injury, such as aerospace,
aeronautics, nuclear power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly for
maximum rating, operating supply voltage range, heat radiation characteristics, installation conditions and other
characteristics. Hitachi bears no responsibility for failure or damage when used beyond the guaranteed ranges. Even
within the guaranteed ranges, consider normally foreseeable failure rates or failure modes in semiconductor devices
and employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi product does not cause
bodily injury, fire or other consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without written
approval from Hitachi.

Contact Hitachi’ s sales office for any questions regarding this document or Hitachi semiconductor products.

Copyright O Hitachi, Ltd., 2003. All rights reserved.
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1. Specifications

1

3.
4,

Applies pins P83 to P80 and the timer W compare-match function of the H8/3664 to control a two-phase stepping
motor. Control of the stepping motor is through 1-2 phase excitation.

Thistask repeatedly drives a stepping motor in the following sequence: forward rotation — stop — reverse rotation
- stop.

Control of the stepping motor isthrough 1-2 phase excitation.

Processing for slue-up and slue-down control is carried out by software.

Figure 1.1 shows the connections for two-phase stepping-motor control.

H8/3664 Motor driver
P83 A
P82 4B
P81 oA
P80 o B

Figure1.1 Connectionsfor Two-Phase Stepping-Motor Control

2. Principlesof Motor Control

1. Example of stepping-motor operation

Figure 2.1 shows an example of two-phase stepping motor operation through 1-2 phase excitation where one step for

the motor is 7.5 degrees of rotation. The operation is summarized below:

1) When the pulse for excitation of a given phase is high, that phase of the stator is excited, asis shown in figure
2.1

2) Phase A of the stator is excited, and the permanent magnets on the rotor are positioned at phase A.

3) Next, phase A and phase B are excited simultaneously. The permanent magnets on the rotor are then in the
intermediate position of phase A and phase B. Subsequently, the phases are excited in the following sequence to
cause the rotor to rotate: phase B — phasesB and "A - phase”A - phases™A and "B - phase™B - phases™B
and A.

4) Reverserotation of the stepping motor is achieved by exciting the phases in the following sequence: phases "B
and A - phase™B - phases™A and "B - phase™A - phasesB and”A - phaseB - phasesA and B — phase
A.

5) The stepping motor is stopped by holding the phase excitation for a specified period at the last phase of forward
or reverse rotation.

Feb. 2003
ADE-502-125 16-bit / H8/300H Tiny
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Phase A ! ! E ! ! ! !

Phase B | : :
Phase “A ! : : : : : :
Phase "B | i i i i | i | i
Excited 1 A ' AandB | B  Band~A | ~A i"Aand™B \ "B | “BandA
phases

BAB_ BAB=_
2B 4B
Phase A excited Phases A and B Phase B excited Phases B and "A
| excited excited
Enlarged view
Rotor
S NS
Plan view Nfs|n|s|n]|s|N|S
-— A _ _
A A A
- - = B
\ Stator
PM stepping motor
Figure2.1 Stepping Motor Operation
Feb. 2003
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2. Slue-up and slue-down operation

During slue-up/slue-down operation, pulse output is controlled to achieve acceleration or deceleration. Slue-up/slue-
down operation keeps the motor in time with the control signals. In particular, if atrain of short-cycle pulsesis
suddenly output, the motor may not be able to handle the load and does not rotate. Slue-up and slue-down operation
control is applied to avoid this problem.

The control sequence is described below.

1) The pulse cycleis gradually shortened until the specified number of pulses has been output (slue up).
2) The specified number of pulsesis output on aregular cycle.

3) Thepulsecycleisgradually extended until the specified number of pulses has been output (lue down).

Speed

| Constant speed I
Slue up . Slue down

- - Time
'<— Acceleration - <— Deceleration —|

Phase A | I | | ||||||||||||||||||||||||||||||| | | | |
Phase B | I | ||||||||||||||||||||||||||||||||| | | |

Phase ~A I | I||||||||||||||||||||||||||||||||| I | I
Prases ] MIUUUUUUUUUUUUUUL LT

Figure2.2 Slue-up and Slue-down Operation

Feb. 2003
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3. Functions Used

1. A stepping motor of the permanent-magnet type (part number: KP6P8-701 from Japan Servo Co., Ltd.) isused in
this sample task. Table 3.1 gives the standard specifications of the KP6P3-701.

Table3.1 KP6P8-701 Standard Specifications

Item Value
Model KP6P8-701
Number of phases 2
Stepping angle [deg./step] 7.5
Voltage [V] 12
Current [A/phase] 0.33
Resistance of windings [Q/phase] 36
Inductance [mH/phase] 28
Maximum static torque [mNem] 78.4
Detent torque [mMNem] 1.3
Rotor inertia [gecm’] 23.7

2. The H8/3664 functions used to control the stepping motor are described below. Figure 3.1 isablock diagram of the
functions used in this task.

...................... H8/3664 functions used .

: --- Output-pulse cycle setting ---,
v ! Interrupt request on

Timer W ! match with GRA

Output-comparison :
register W

1 Output-pulse cycle setting
| by writing to GRA

_____________________________

E CPU !

E T Pulse output --------- ! E

E E E Pulse output to the motor E

E E Port 8 : (phases A, B, “A, and "B) E

L pm 1 _P_s_z_‘_ Pot I _F_>§91 ______ | |

A B A "B
Figure3.1 H8/3664 Functions Used

Feb. 2003
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3. Thetimer W functions are described below.
1) Figure 3.2 isablock diagram of timer W.

Timer 1/O control
register 0 (TIORO)

output-comparison
function
-Rotation speed -+-------------------
setting

General register A
(GRA)

Speed setting for
comparison

I
I
I
I
I
I
I
I
:
' Selection of
I
I
I
I
I
I
I
I

..... - - Interrupt control

I Comparator |<—-7

System clock
(p=16 MHz)

Prescaler S
(PSS)

T Tew

@4, ¢'8

Timer control
register W
(TCRW)

Selection of the

TCNT input clock] Timer mode
| Selector register W
(TMRW)
USRS PRSI h
w4 -
=4 MHz Starts conting by TCNT

Timer counter
(TCNT)

TCNT

counter value | Clearing of TCNT on

compare-match A

Timer status

Compare match A

register W (TSRW)

Interrupt request on
compare-match A

Timer interrupt enable
register W (TIERW)

Requests a timer W interrupt

Figure3.2 Timer W Block Diagram

Feb. 2003
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2) Timer W isa 16-bit multiple-function timer that has output-comparison and input-capture functions. Output-
comparison is used in this sample task. A description of the block diagram of timer W is given below.

O System clock (¢)
16-MHz OSC clock; supplied to the CPU and peripheral functions as the reference clock.
O Prescaler S(PSS)
13-bit counter receiving @ as input; incremented every cycle.
O Timer mode register W (TMRW)
Starts counting by CNT.
O Timer control register W (TCRW)

Eight-bit readable/writable register; selects the input clock for TCNT and specifies clearing of TCNT on
compare-match A.

O Timer interrupt enable register W (TIERW)
Eight-bit readable/writable register; enables and disables timer interrupt requests.
O Timer status register W (TSRW)
Eight-bit register; controls the timer interrupt request signals.
O Timer I/O control register O (TIORO)
Eight-bit readable/writable register; sets up the timer’ s output-comparison function.
O Timer counter (TCNT)

16-bit readable/writable up-counter; incremented by the input clock signal. Thissignal is selected from among
fivesignals: @, @/2, /4, ¢/8, and an external clock signal. In this sample task, @/4 is selected.

O Generad register A (GRA)

16-bit readable/writable register. The valuein GRA is constantly compared with the value of TCNT; when the
values match, IMFA in TSRW isset to 1 and, if IMIEA in TIERW is 1, an interrupt request isissued to the CPU.

Feb. 2003
ADE-502-125 16-bit / H8/300H Tiny
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4. The port 8 functions are described below.

1) Figure 3.3isablock diagram of port 8.

Phase A output

Phase B output

Phase ~A output

Phase ~B output

P83

P82

P81

P80

Port 8

Data to be
output on pins
P83 to P80

Port data register 8

Sets P83 to P80
pins as outputs

(PDRS)

l«—— Setting for the data to be output on
pins P83 to P80

Port control register 8

(PCRS)

l«—— Setting of P83 to P80 as output pins

Figure 3.3 Block Diagram of Port 8

2) Port 8 isan eight-hit 1/0 port. Pins P83 to P80 of port 8 are used in this sample task. The following describes the

port 8 functions.

O Port dataregister 8 (PDR8)

P83 to P80 are used to excite the phases of the stepping motor.
O Port control register 8 (PCRS)

Sets the P83 to P80 pins as outputs.

5. The function assignments of this sample task are summarized in table 3.2.

Table 3.2 Function Assignment

Name

Assigned Function

System clock PSS
TCNT

Reference clock for stepping motor control

TMRW Starts the TCNT counter.

TCRW Sets up TCNT operation.

TIERW Enables/disables interrupt requests.

TSRW Controls the interrupt request signals.

TIORO Sets up the output-comparison function.

GRA Sets the duration of one step of the stepping motor.

PDR8 Used to output the alternating phase-excitation signals for driving the stepping motor.

PCR8

Feb. 2003
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4. Operation

1. Figure 4.1l isthe flowchart of stepping motor control.

( Strrt )

Initialization

Slue-up control

Constant-speed control > Forward rotation (CW)

Slue-down control

/
Stop control — Stopped
N
Slue-up control
Constant-speed control > Reverse rotation (CCW)
Slue-down control
4

Stop control Stopped

]

Figure4.1 Flowchart of Stepping Motor Control

2. Calculation of timer W interrupt timing
Thetiming of timer W interruptsis calculated as shown below from the setting of the GRA register, which is used as
an output-comparison register:

Timer W interrupt time = GRA/(¢@/4)
= GRA/(16 MHz/4)
= GRA/4 [us]

where @is the system-clock frequency.

Feb. 2003
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3. Figure 4.2 shows the principle of slue-up control during forward rotation.

TCNT
OXFFFF

0xF000

0xE000

0xD000

0x2A00

0x0000

P83
(phase A)

P82
(phase B)

P81
(phase ~A)

P80
(phase ~B)

0.58 sec

16.38 ms ' 15.36 ms

:14.34 ms

1
'
'
'
'

GRA is updated by successive reading
from the data table until 96 GRA interrupts
have been generated.

Time

e

IR

N\

7

Hardware processing

Hardware processing

(a) Start incrementing
TCNT.

(a) Generate GRA interrupt.
(b) Set IMFA.

Software processing

Software processing

(a) Set P83 to P80 as
outputs.

(b) Set the initial cycle
for excitation.
switching in GRA.

(c) Enable IMFA

(a) Generate GRA interrupt.

(b) Clear IMFA.

(c) Load PDR8 with the applicable
excitation-pattern data.

(d) Read the slue-up data from the
data table and set the data in

interrupt requests.

GRA.

Figure4.2 Principle of Operation: Slue-up Control During Forward Rotation
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4. Figure 4.3 shows the principle of constant-speed control during forward rotation.

TCNT
OXFFFF

0x2A00

0x0000

P82
(phase B)

P81
(phase ~A)

P80
(phase ~B)

0.26 sec ,
269 2.69 269 ,
ms_ ms_ ms . . . . .
----l----l ----- |----:----|----E-----i --------------------------------- '____I--
E ' The previous operations are repeated
! ' until 96 GRA interrupts ahve been
! ! generated. ,
: : E ) 1, Time
_ , , T T % % i —_—
. _—

7

Hardware processing

(a) Generate GRA interrupt.
(b) Set IMFA.

Software processing

(a) Generate GRA interrupt.

(b) Clear IMFA.

(c) Loads PDR8 with the applicable
excitation-pattern data.

Figure4.3 Principle of Operation: Constant-Speed Control During Forward Rotation
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5. Figure 4.4 shows the principle of slue-down control during forward rotation.

TCNT
OXFFFF

0xA000

0x9000

0x7000

0x5000

0x0000

P83
(phase A)

P82
(phase B)

P81

(phase ~A)

P80

(phase ~B)

0.58 sec

2.69

2.72

e e et

__GRA s updated by successive reading
from the data table until 96 GRA
interrupts have been generated.

7

Hardware processing

(a) Generate GRA interrupt.
(b) Set IMFA.

Software processing

(a) Generate GRA interrupt.
(b) Clear IMFA.
(c) Load PDR8 with the applicable

(d) Read the slue-down data from the data|

excitation-pattern data.

table and set the data in GRA.

Time

Figure4.4 Principle of Operation: Slue-down Control During Forward Rotation
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6. Figure 4.5 shows the principle of stop control.

0.79 sec ,
TCNT 16.38 |
1.MS 1
OXFFFF|-- - B R Rty e T e ' -
The previous operations are repeated
until 48 GRA interrupts have been
generated. '
0x0000 " ! ; y ; ! Time
Pez L o
(phase A) I . . % __________ g g : —
P82 oo
(phase B) . H : : : % __________ g () : : E
P81 A Do
(phase ~A) . . . . . % .......... g () " ! :
Pi0 L L L
(phase ~B) —— — % ---------- g () : —
Hardware processing
(a) Generate GRA interrupt.
(b) Set IMFA.
Software processing
(a) Generate GRA interrupt.
(b) Clear IMFA.
(c) Load PDR8 with the applicable
excitation-pattern data.
Figure4.5 Principle of Operation: Stop Control
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7. Figure 4.6 shows the principle of slue-up control during reverse rotation.

TCNT
OXFFFF

0xF000

0xE000

0xD000

0x2A00

H'0000

P83
(phase A)

P82
(phase B)

P81
(phase ~A)

P80
(phase ~B)

0.58 sec ,

16.38 ms

15.36 ms

GRA is updated by successive reading
from the data table until 96 GRA interrupts
have been generated.

Time

Hardware processing

(a) Generate GRA interrupt.
(b) Set IMFA.

Software processing

(a) Generate GRA interrupt.

(b) Clear IMFA.

(c) Load PDR8 with the applicable
excitation-pattern data.

(d) Read the slue-up data from the data
table and set the data in GRA.

Figure4.6 Principle of Operation: Slue-up Control During Rever se Rotation
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8. Figure 4.7 shows the principle of constant-speed control during reverse rotation.

0.26 sec

TCNT
OXFFFF

0x2A00

269 269 2.69

————— -

—

enerated.

Q C

he previous operations are repeated
ntil 96 GRA interrupts have been

0x0000

P83
(phase A)

P82
(phase B) | |

P8l ———

(phase ~A)

P80 ——

(phase ~B)

Hardware processing

(a) Generate GRA interrupt.
(b) Set IMFA.

Software processing

(a) Generate GRA interrupt.
(b) Clear IMFA.
(c) Load PDR8 with the applicable

excitation-pattern data.

Time

Figure4.7 Principle of Operation: Constant-Speed Control During Rever se Rotation
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9. Figure 4.8 shows the principle of slue-down control during reverse rotation.

0.58 sec ,

TCNT |269 272 274 16.38 !

ms !
(0% =] = = = g ey e s S USRS [ prpn e o B
OXAOOO | === H= = == = b m m o o ol o e e o e oo J: __________ -
OX9000 == =—==mmmbmmm o e e m e e e .E __________ -

GRA is updated by successive reading !
-~~~ form the data table until 96 GRA i A o
interrupts have been generated.

0x7000

0x5000

E e
oo [ L L
s s N BN S N S
o IS S S S I S S

7

Hardware processing

(a) Generate GRA interrupt.
(b) Set IMFA.

Software processing

(a) Generate GRA interrupt.

(b) Clear IMFA.

(c) Load PDR8 with the applicable
excitation-pattern data.

(d) Read the slue-down data from
the data table and set the data
in GRA.

Figure4.8 Principle of Operation: Slue-down Control During Rever se Rotation
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5. Description of the Software

5.1 Modules
Table 5.1 specifies the modules used in this sample task.

Table5.1 Description of Modules

Module Name Label Name Function

Main routine main Initializes the global variables, 1/0O ports, and timer W; enables
interrupts.

timer W interrupt processing twint Core routine in handling of the stepping motor’s operation.

Slue-up control during forward rotation fslueup Executes slue-up control during forward rotation

Slue-down control during forward rotation fsluedwn Executes slue-down control during forward rotation.

Constant-speed control during forward fconst Executes constant-speed control during forward rotation.

rotation

Rotation stop frstop Stops forward/reverse rotation.

Slue-up control during reverse rotation rslueup Executes slue-up control during reverse rotation.

Slue-down control during reverse rotation rsluedwn Executes slue-down control during reverse rotation.

Constant-speed control during reverse rconst Executes constant-speed control during reverse rotation.

rotation

5.2 Arguments

No arguments are used in this task.
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5.3 Internal Registers Used
Table 5.2 describes the usage of internal registersin this sample task.

Table5.2 Internal RegistersUsed

Register Name Description Address Setting
TMRW CTS Timer mode register W (timer counter start): OxFF80 1
When CTS = 0, TCNT counter is stopped. Bit7
When CTS =1, TCNT counter is started.
TCRW CCLR Timer control register W (counter clear): OxFF81 1
When CCLR =0, TCNT is not cleared on compare-match A. Bit7
When CCLR =1, TCNT is cleared on compare-match A.
CKS2 Timer control register W (clock select 2 to 0): OxFF81 CKS2=0
CKS1  \nhen CKS2 =0, CKSL = 1, and CKSO = 0, system clock @/4 is set ~ Bit 6 CKs1=1
CKs0 as the input clock signal for TCNT. g::i CKsS0=0
TIEWR IMIEA Timer interrupt enable register W (input capture/compare-match OxFF82 1
interrupt enable A): Bit 0
When IMIEA = 0, IMFA interrupt requests are disabled.
When IMIEA = 1, IMFA interrupt requests are enabled.
TSRW IMFA Timer status register W (input capture/compare-match flag A): OxFF83 0
When IMFA =0, TCNT and GRA do not match. Bit 0
When IMFA =1, TCNT and GRA match.
TIORO I0A2 Timer 1/O control register 0 (/O control A2): OxFF84 0
When I0A2 = 0, GRA is used as an output-comparison register. Bit 2
When I0A2 = 1, GRA is used as an input-capture register.
I0Al Timer 1/O control register 0 (I/O control A1 and AO): OxFF84 I0OA1=0
I0AO When IOA1 = 0 and IOAO = 0, output from pins upon compare-match B?t 1 IOA0 =0
is disabled. Bit0
TCNT Timer counter: OxFF86 0x0000
16-bit counter driven by input system clock q/4.
GRA General register A: OxFF88 0xF000
When the value set in GRA matches that in the TCNT counter, a
compare-match A signal is generated.
PDRS8 Port data register 8: OxFFD8 0x08
P83 to P80 provide phase excitation signals for driving the stepping
motor.
PCR8 Port control register 8: OxFFES8 OxOF
When PCR8 = 0x0F, P83 to P80 are set as output pins.
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5.4 Global Variables
Table 5.3 describes the global variables used in this task example.

Table5.3 Global Variables

Variable Name Description Data Type/Size Used in

Twent An element of array pattbl[ ], which holds  Char/1 byte main, fslueup, fsluedwn, fconst,
excitation-pattern data for the stepping frstop, rslueup, rsluedwn, rconst
motor.

Sluecnt An element of array uptbl[ ], which is used Char/1 byte main, twint, fslueup, fsluedwn,
for slue-up and slue-down control. rslueup, rsluedwn

Nextmode Setting of the stepping motor’'s operating  Char/1 byte main, twint
mode.

Modecnt Setting of the number of interrupts for the  Short/2 bytes main, twint
current operating mode

pattbl[8] Excitation-pattern data table for the Unsigned char/ main, fslueup, fsluedwn, fconst,
stepping motor. 8 bytes frstop, rslueup, rsluedwn, rconst

uptbl[96] Interrupt time data table for slue-up and Unsigned short/ main, fslueup, fsluedwn, rslueup,
slue-down control. 192 bytes rsluedwn

55 Data TableVariables

- Datatable for switching the stepping motor’ s excitation patterns
patt bl [ 8] ={

0x08; Excite phase A (P83).
0x0C;, Excite phases A and B (P83 and P82).
0x04; Excite phase B (P82).
0x06; Excite phases B and "A (P82 and P81).
0x02; Excite phase "A (P81).
0x03; Excite phases "A and "B (P81 and P80).
0x01; Excite phase "B (P80).
0x09; Excite phases "B and A (P80 and P83).
}

e Datatable of settings for slue up and slue down
upt bl [ 96] ={

OxFFFF, 0xF000, 0xE000, 0xD500, 0xCE40, 0xC738, 0xC030, 0xB928, 0xB220, 0xAB18,
0xA410, 0x9DD0, 0x9790, 0x9150, 0x8CA0, 0x87F0, 0x8340, 0x8020, 0x7D00, 0x7AAS8,
0x7850, 0x75F8, 0x74BD, 0x7148, 0x6FB8, 0x6E28, 0x6C98, 0x6B08, 0x6978, 0Xx67ES,
0Ox66BC, 0x6590, 0x6464, 0x6338, 0x620C, 0x6144, 0x607C, 0x5FB4, OX5EEC, 0x5DCA,
0Ox5CA8, 0x5B86, 0x5A64, 0x5942, 0x5820, Ox56FE, 0x55DC, 0x54BA, 0x5398, 0x5276,
0x5154, 0x5032, 0x4F10, Ox4DEE, 0x4CCC, 0x4BAA, 0x4A88, 0x4966, 0x4844, 0x4722,
0x4600, 0x44DE, 0x43BC, 0x429A, 0x4178, 0x4056, 0x3F34, 0x3E12, 0x3CF0, 0x3BC4,
0x3A34, 0x3890, 0x373C, 0x35E8, 0x3494, 0x33D6, 0x3318, 0x325A, 0x319C, 0x30DE,
0x3064, 0x2FEA, 0x2F70, Ox2EF6, 0x2E7C, 0x2E02, 0x2D9C, 0x2D36, 0x2CD0, 0x2CBA,
0x2C04, 0x2B9E, 0x2B38, 0x2AD2, 0x2A6C, 0x2A00,

}
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Datain uptbl[ ] is sequentially written to GRA each time a GRA interrupt is generated during slue-up and slue-

down operations until the stepping motor has rotated once (96 steps).

6. Flowchart

1. Function main

C main* )

TCRW = 0xA0

=1
Disable interrupts.

twent = 0
Select the Oth element of
excitation data table pattbl[ ].

sluecnt = 0
Select the Oth element of
uptbl[ ] for use in slue-up mode.

« Clear TCNT on compare-match A.
« Set @/4 as the input clock for TCNT.

TIERW = 0x71
«Enable interrupt requests

from IMFA in TSRW.

TCNT = 0x0000
Clear the timer counter.

nextmode = 0
Set the forward-rotation slue up
mode as the first operating mode

PCR8 | = 0xOF
Set P83 to P80 as outputs.

TSRW = 0x00

modecnt = 95
Set 95 as the number of timer W
interrupts for the first mode.

GRA = uptbl[sluecnt]
Load GRA with data from the

Clear TSRW.

PDRS8 = pattbl[twcnt]
Load PDR8 with
the excitation-pattern data.

slue-up/down data table.

sluecnt++

TIORO = 0x88
Set GRA as the

output-comparison register.

| twent++

TMRW | = 0x80
Start the timer counting.

=0

Enable interrupts.

5

Note: * In this example, the stack pointer is set by INIT.SRC (assembly language).
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2. Timer interrupts

C twint )

nextmode : ?

=0

1 2

=4 =6 =7

-speed mode

o

To forward- To forward- To forward-
rotation rotation rotation slue-
slue-up mode constant down mode

To forward-

=5
To reverse- To reverse- To reverse- To reverse-
rotation rotation rotation rotation slue- rotation
stop mode slue-up mode stop mode down mode stop mode

Clear TSRW. |

|
END D)

@ Forward-rotation slue-up mode

fslueup
Slue-up for forward rotation.

modecnt--

M

No

Make transition
to the next mode?
0 = modecnt
Yes

Set the next mode.

nextmode = 1
Make transition to forward-
rotation constant-speed mode.

|

modecnt = 96

Set 96 as the number of
timer W interrupts for

the next mode.
I

sluecnt = 95

Select the 95th element of uptbl[ ]
as the first element for use in
slue-down mode.

@.

@ Forward-rotation constant-speed mode

fconst
Apply constant-speed
control to forward rotation.
I

modecnt--

N No
Make transition to

the next mode?
0 = modecnt

Yes
Set the next mode.

nextmode = 2
Make transition to forward-
rotation slue-down mode.

modecnt = 96
Set 96 as the number of timer W
interrupts for the next mode.

3
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Forward-rotation slue-down mode

fsluedwn

Slue down for forward rotation.

modecnt - -

Make transition
to the next mode?
modecnt< 0
Yes

Set the next mode.

nextmode = 3
Make transition to forward-
rotation stop mode.

modecnt = 48
Set 48 as the number of timer W
interrupts for the next mode.

sluecnt = 0
Select the Oth element of
uptbl[ ] as the first element for

use in slue-up mode.

No

Forward-rotation stop mode

frstop
Stop rotation.

modecnt - -

Make transition to
the next mode?
modecnt <0

Yes
Set the next mode.

nextmode = 4
Make transition to reverse-
rotation slue-up mode.

modecnt = 96
Set 96 as the number of timer W
interrupts for the next mode.

@.

@.

Feb. 2003
ADE-502-125

16-bit / H8/300H Tiny

Page 23 of 36

http://www.renesas.com/




Hitachi, Ltd.

@ Reverse-rotation slue-up mode

rslueup

Slue up for reverse rotation.

modecnt - -

No

Make transition
to the next mode?
modecnt < 0

Yes
Set the next mode.

nextmode =5
Make transition to reverse-rotation
constant-speed mode.

modecnt = 96
Set 96 as the number of timer W
interrupts for the next mode.

sluecnt = 95
Select the 95th element of uptbl[ ]
as the first element for use in
slue-down mode.

@.

Reverse-rotation constant-speed mode

rconst
Apply constant-speed control
to reverse rotation.

modecnt - -

- No
Make transition

to the next mode?
modecnt < 0

Yes
Set the next mode.

nextmode = 6
Make transition to reverse-
rotation slue-down mode.

modecnt = 96
Set 96 as the number of timer W
interrupts for the next mode.

@.

Reverse-rotation slue-down mode

fsluedwn
Slue down for reverse rotation.

modecnt - -

Make transition
to the next mode?
modecnt <0

Yes
Set the next mode.

nextmode =7
Make transition to reverse
rotation stop mode.

|
modecnt = 48
Set 48 as the number of timer W
interrupts for the next mode.

sluecnt = 0
Select the Oth element of
uptbl[ ] as the first element for
use in slue-up mode.
|

No

@ .

frstop
Stop rotation.

modecnt - -

Make transition
to the next mode?

modecnt <0
Yes

Set the next mode.

nextmode =0
Make transition to forward-
rotation slue-up mode.

|
modecnt = 96
Set 96 as the number of timer W
interrupts for the next mode.

Reverse-rotation stop mode

No

>
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3. Slue-up control during forward rotation

C fslueup )
I
GRA = uptbl [sluecnt]
Load GRA with the data from
the slue up/down data table.
|

sluecnt + + |

PDR8 = pattbl [twent]
Load PDR8 with
the excitation-pattern data.

twent + + |

| twent =0 |

C END D)

4. Slue-down control during forward rotation

C fsluedwn )
GRA = uptbl[sluecnt]
Load GRA with the data from
the slue up/down data table.
|

sluecnt + + |

PDRS8 = pattbl[twent]
Load PDR8 with
the excitation-pattern data.

twent + + [

C END D)

Feb. 2003
ADE-502-125

16-bit / H8/300H Tiny

Page 25 of 36

http://www.renesas.com/




Hitachi, Ltd.

Rev.1.00

5. Constant-speed control during forward rotation

C fconst )
I

PDRS8 = pattbl[twcnt]
Load PDR8 with
the excitation-pattern data.

twent + + [

| twent =0 |

C END D)

6. Stop control

C frstop )
I

PDR8 = pattbl[twcnt]
Load PDR8 with
the excitation-pattern data.

|
C END D)

7. Slue-up control during reverse rotation

C rslueup )
|
GRA = uptbl [sluecnt]
Load GRA with the data from
the slue up/down data table.
|

sluecnt + + |

PDRS8 = patthl [twent]
Load PDR8 with
the excitation-pattern data.

twent - - |

C END D)
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8. Slue-down control during reverse rotation

C rsluedwn )
|
GRA = uptbl [sluecnt]
Load GRA with the data from
the slue up/down data table.
|

sluecnt - - |

I
PDRS8 = pattbl [twent]
Load PDR8 with
the excitation-pattern data.

twent - - |

C END D)

9. Constant-speed control during reverse rotation

C rconst )
|

PDRS8 = pattbl [twent]
Load PDR8 with
the excitation-pattern data.

twent - - |

C END D)
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7. Program Listing
INIT.SRC (program listing)

CEXPORT _INIT

I MPORT _main

. SECTI ON P, CODE
_INT:

MOV. W #0xFF80, R7

LDC. B #B' 10000000, CCR

JWP @nmain

. END

[ RE Kk Rk ok ok ok ok ok ok ok kkkk kK kkk kK k ok kk ok kkkkkkk ok kkkkkkk kK ko kk ok kkkkkkkhkkkkkkkkkkkkkhkkkkhkkkkkkkkkkkkkkkk kK kx|

/* H8/300HN Series -H3/3664-

/* Application Note

/* '1-2 phase excitation Stepping Mtor

/* Function

/* : Timer WQutput Conpare

/* External
/* Internal

/* Sub-d oc

Clock : 16Miz

Clock : 16Mz

k

32. 768kHz

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

[ RR KK Kk Kk K KK K kK A K K KK KKK A KK Ak A Ak A KK A KA A KA A IR A KR K KA KA KA KKK A K KA IR KKK KA KK A IR KKK A KA IR AR KKK KKk KKk [

#i ncl ude

<machi ne. h>

[rE Kk Rk ok ok ok ok ok ok ok k ok kkkkkkk ok Kk ok kkkkkkk ok kk ok kkkkk kK k ok k ok hk ok k ok kkkkkkkkkk ok kkkkkhkkkkkkkkkkkkkkkkkkkkk kK kx|

/* Synbol Definition

*/

[ RR KK Kk Rk K KK K kK A K KKK KKK A KK Ak kA kA KK Ak A A KA A IR KKK KA KA KA KKK KA K KA IR KKK KKK AKX KKK A KKK IR KKK KKKk KKk [

struct BIT {

unsi gned char b7:1; /* bit7 */
unsi gned char b6: 1; /* bit6 */
unsi gned char b5:1; /* bith */
unsi gned char b4: 1; /* bit4 */
unsi gned char b3: 1; /* bit3 */
unsi gned char b2:1; /* bit2 */
unsi gned char bl:1; /* bitl */
unsi gned char bO0: 1; /* bit0 */
s
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#defi ne TMRW *(vol atil e unsigned char *)O0OxFF80
#def i ne TCRW *(vol atil e unsigned char *)0xFF81
#define TCRWBI T (*(struct BIT *)OxFF81)

#defi ne CCLR TCRWBIT. b7

#def i ne CKS2 TCRW BI T. b6

#defi ne CKS1 TCRWBIT. b5

#defi ne CKSO0 TCRWBIT. b4

#def i ne TI ERW *(vol atil e unsigned char *)0xFF82
#define TIERWBIT  (*(struct BIT *)O0xFF82)

#defi ne I'M EB TIERWBIT. bl

#def i ne I M EA TI ERWBI T. b0

#defi ne TSRW *(vol atil e unsigned char *)OxFF83
#define TSRWBI T (*(struct BIT *)O0xFF83)

#def i ne | MFB TSRWBI T. bl

#defi ne I MFA TSRWBI T. b0

#defi ne TI ORO *(vol atil e unsigned char *)O0OxFF84
#def i ne TIORO_BIT  (*(struct BIT *)0xFF84)

#defi ne 1 OB2 TI ORO_BI T. b6

#defi ne | OB1 TI ORO_BI T. b5

#def i ne | OBO TIORO_BIT. b4

#defi ne TCNT *(vol atile unsigned int *)O0xFF86
#defi ne GRA *(volatile unsigned int *)OxFF88
#def i ne GRB *(vol atile unsigned int *)OxFF8A
#defi ne PDR8 *(volatil e unsigned int *)OxFFDB
#defi ne PCR8 *(volatil e unsigned int *)OxFFEB

#pragnma interrupt (twint)

[ hE Kk Rk ok kkkkkkkkkkk Kk kkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkk kK k% [

/* Function define

*/

[ RE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkk kK Kk % [

extern void INIT ( void );

/*

Ti mer Mode Register W */
Timer Control Register W */
Timer Control Register W */
Counter d ear */
C ock Select 2 */
Clock Select 1 */
Clock Select 0 */
Timer Interrupt Enable Register */
Timer Interrupt Enable Register */
Qut put Conpare Interrupt B Enabl e*/

Qut put Conpare Interrupt A Enabl e*/

Timer Status Register W */
Timer Status Register W */
Qut put Conpare Flag B */
Qut put Conpare Flag A */
Timer 1/0O Control Register 0 */
Timer I/0O Control Register O */
1/0 Control Register B2 */
1/0 Control Register Bl */
1/ 0O Control Register BO */
Ti me Counter */
General Register A */
General Register B */
Port Data Register 8 */
Port Control Register 8 */
SP Set */

voi d main ( void );
voi d twint ( void );
voi d fslueup ( void );
voi d fsluedwn ( void );
voi d fconst ( void );
voi d frstop ( void );
voi d rslueup ( void );
voi d rsluedwn ( void );
voi d rconst ( void );
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[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k% [

char twent, sl uecnt, next node;

short nodecnt;

[ A KKK KAk K KKK KA KKK KK A KKK KA KKK IR KKK KA KA KK IR KKK KKKk KKk x|

#pragma section OUTDT

unsi gned char pattbl [8] = { /* Stepping Mtor Qutput Pattern Table */
0x08, 0x0C, 0x04, 0x06, 0x02, 0x03, 0x01, 0x09,

s

unsi gned short uptbl[96] = { /* Stepping Motor Qutput Pattern Table */
OxFFFF, 0OxF000, 0xEO00, 0xD500, OxCE40, 0xC738, 0xC030, 0xB928, 0xB220, 0xAB18,
0xA410, 0x9DDO0, 0x9790, 0x9150, 0x8CAO0, 0x87F0, 0x8340, 0x8020, 0x7D00, 0x7AA8,
0x7850, 0x75F8, 0x74BD, 0x7148, 0x6FB8, 0x6E28, 0x6C98, 0x6B08, 0x6978, OX67ES8,
0x66BC, 0x6590, 0x6464, 0x6338, 0x620C, 0x6144, 0x607C, 0x5FB4, OX5EEC, 0x5DCA,
0x5CA8, 0x5B86, 0x5A64, 0x5942, 0x5820, Ox56FE, 0x55DC, 0x54BA, 0x5398, 0x5276,
0x5154, 0x5032, 0x4F10, 0x4DEE, 0x4CCC, 0x4BAA, 0x4A88, 0x4966, 0x4844, 0x4722,
0x4600, 0x44DE, 0x43BC, 0x429A, 0x4178, 0x4056, 0x3F34, 0x3E12, 0x3CF0, 0x3BC4,
0x3A34, 0x3890, 0x373C, 0x35E8, 0x3494, 0x33D6, 0x3318, 0x325A, 0x319C, 0x30DE,
0x3064, Ox2FEA, 0x2F70, 0X2EF6, 0x2E7C, 0x2E02, 0x2D9C, 0x2D36, 0x2CDO, 0x2C6A,
0x2C04, 0x2B9E, 0x2B38, 0x2AD2, 0x2A6C, 0x2A00,

s

[ rEF ok Rk kkkkkkkkkkkk Kk kkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkk Kk kk k% [

/* Vector Address */

[ R A KKK KAk KKK KKK KKK KK I KA KKK KKK F KKK KKK KA KKK IR KKK KKKk KKk [

#pragnma section Vi /* VECTOR SECTI ON SET */
void (*const VEC TBL1[])(void) = { /* 0x00 - OxOf */
INIT /* 00 Reset */
s
#pragma section V2 /* VECTOR SECTI ON SET */
void (*const VEC TBL2[])(void) = {
twint /* 2A Timer WInterrupt */
s
#pragma section /* P */
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[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k% [

/* Main Program

*/

[ RE Kk Rk ok kkkkkkkkkkk Kk kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkk k% [

void main ( void )

{

unsi gned char tnp;

set _i mask_ccr(1);

twent = O;
sluecnt = 0;
next node = 0;

nodecnt = 95;

GRA = uptbl [sluecnt];

sl uecnt ++;

TIORO = 0x88;

TCRW = 0xAOQ;

TIERW = 0x71;

TCNT = 0x0000;

PCR8 | = OxOF;

tnp = TSRW
TSRW = 0x00;

PDR8 = pattbl[twent];

twent ++;

TMRW | = 0X80;

set _i mask_ccr(0);

/*

/*

/*

/*

Di sable interrupts */
Qut put pattern table counter set */
Sl ue up/down table counter set */
Mot or slue npde count set "96" */
Initialize GRA */
Initialize output conpare function */
Initialize TCNT input clock period */
Initialize IMEA IMEB interrupt enable */
Initialize TCNT */
Port 8 out put */
TSRW cl ear */
PDR8 set output pattern */
Initialize timer node register */
Interrupt enable */

while(1);
}
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[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k% [

/* Timer Wlnterrupt

*/

[ RE Kk Rk ok kkkkkkkkkkk Kk kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkk k% [

void twint ( void)

{
unsi gned char tnp;
swi t ch( next node) {
case 0O:

fslueup(); /* Forward slue up */

nodecnt - - ;

i f (mbdecnt <= 0){ /* Next node? */
next node = 1; /* nextnode = 1 constant speed */
nodecnt = 96; /* Next npbde countset "96" */
sl uecnt = 95; /* Slue up/down table counter set */

}

br eak;

case 1:

fconst(); /* Constant speed */

nodecnt - - ;

i f (mdecnt <= 0){ /* Next node? */
next node = 2; /* nextnmode = 2 (forward slue down) */
nodecnt = 96; /* Nextnode countset "96" */

}

br eak;

case 2:

fsluedwn(); /* Forward slue down */

nodecnt - - ;

i f (mbdecnt <= 0){ /* Next node? */
next node = 3; /* nextnmode = 3 (slue stop) */
nodecnt = 48; /* Next nopde countset "48" */
sl uecnt = 0; /* Slue up/down table counter set */

}

break;

case 3:

frstop(); /* Slue stop */

nodecnt - - ;

i f(modecnt <= 0){ /* Next node? */
next node = 4; /* nextnode = 4 (reverse slue up) */
nodecnt = 96; /* Next nopde countset "96" */

}

break;
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case 4:
rslueup();
nodecnt - - ;
i f(modecnt <= 0){
next node = 5;
nodecnt = 96;
sl uecnt = 95;

}

break;

case 5:
rconst ();
nodecnt - - ;
i f (mbdecnt <= 0){

next node

6;
nodecnt = 96;

}

break;

case 6:
rsluedwn();
nodecnt - - ;
i f (mbdecnt <= 0){

next node

7;
nodecnt = 48;

sl uecnt

I
e

}

br eak;

case 7:
frstop();
nodecnt - - ;
i f (mbdecnt <= 0){
next node = 0;

nodecnt = 96;

/*
/*
/*

/*

Reverse slue up
Next node?
nextmode = 5 (constant speed)

Next npde countset "96"

Sl ue up/down table counter set

Const ant speed

Next node?

*/

*/

*/

*/
*/

*/

*/

nextnmode = 6 (reverse slue down) */

Next npde countset "96"

Reverse slue down

Next node?
nextmode = 7 (slue stop)
Next npde countset "48"

Sl ue up/ down table counter set

Sl ue stop

Next node?
nextmode = 0 (forward slue up)

Next npde countset "96"

*/

*/

*/
*/
*/
*/

*/

*/
*/
*/

}
br eak;
}
tmp = TSRW
TSRW = 0x00;
}
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[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k% [

/* Forward slue up */

[ RE Kk Rk ok kkkkkkkkkkk Kk kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkk k% [

void fslueup ( void)

{
GRA = uptbl [sluecnt]; /* GRA set slue up/down table */
sl uecnt ++;
PDR8 = pattbl[twent]; /* PDR8 set output pattern */
twent ++;
if(twent>7)
twent = O;
}
/************************************************************/
/* Forward slue down */
/************************************************************/
void fsluedwn ( void )
{
GRA = uptbl[sluecnt]; /* GRA set slue up/down table */
sl uecnt - -;
PDR8 = pattbl[twent]; /* PDR8 set output pattern */
twent ++;
if(twent>7)
twent = O;
}
/************************************************************/
/* Forward constant speed */
/************************************************************/
void fconst ( void)
{
PDR8 = pattbl[twent]; /* PDR8 set output pattern */
twent ++;
if(twent>7)
twent = O;
}
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[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k% [

/* Sluelreverse stop */

/************************************************************/
void frstop ( void)

{
PDR8 = pattbl[twent]; /* PDR8 set output pattern */

[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkk Kk kk kx|

/* Reverse slue up */

[ RAK KKK KAk KKK KK KA KKK I KA KA KKK KKK F R KKK KKK A KK IR KKK KKKk KKk k[

void rslueup ( void)

{
GRA = uptbl [sluecnt]; /* GRA set slue up/down table */
sl uecnt ++;
PDR8 = pattbl[twent]; /* PDR8 set output pattern */
twent - -
if(twent < 0)
twent = 7;
}

[ hEF ok Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkk Kk kK k% [

/* Reverse slue down */

[ A KKK KKK KKK KKK KKK KKK KA KKK KKK KK IR KKK KA KK A KKK IR KKK KKKk KKk k[

void rsluedwn ( void )

{
GRA = uptbl [sluecnt]; /* GRA set slue up/down table */
sl uecnt - -;
PDR8 = pattbl[twcnt]; /* PDR8 set output pattern */
twent - -
if(twent < 0)
twent = 7;
}
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[ hE Kk Rk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k% [

/* Reverse constant speed */

[ RE Kk Rk ok kkkkkkkkkkk Kk kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkk k% [

void rconst ( void)

{
PDR8 = pattbl[twent]; /* PDR8 set output pattern */
twent - -
if(twent < 0)
twent = 7;
}

Link address specification

Section Name Address

Cvi 0x0000
Cv2 0x002A
P 0x0100
C 0x0500
DOUTDT 0x0510
B 0xFB80
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