1RENESAS APPLICATION NOTE

H8S/2200 Series
Simultaneous Startup of DTC, DMAC, and CPU

Introduction

Starts up DTC, DMAC, and CPU each time a compare match occurs. DTC transfers data from the ROM to the I/O port
and outputs pulses. The DMAC transfers data stored in RAM1 to RAM2. The CPU monitors the state of the port and
stops DTC and DMAC when the port output goes low.

Target Device

H8S/2239
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LENESAS

H8S/2200 Series

Simultaneous Startup of DTC, DMAC, and CPU

1. Specifications

1. Asshowninfigure 1, this sample task starts up DTC, DMAC, and CPU each time atimer compare match occurs.
DTC transfers data to I/O Port from the data table (ROM) to output the pulses.

The DMAC transfers 512-byte data stored in RAM1 to RAM2.

The CPU monitors the state of the port. When the port goes low, the CPU stops DTC and DMAC transfer. An

interrupt to the CPU continues to be enabled.

2. Datato betransferred by the DMAC is stored in addresses H'600000 to H'6001FF.
3. TheH8S/2215 runs at 16-MHz internal operating frequency.

H8S/2239
OMAC H'600000
RAM1
H'6000FF
H'600100
RAM2 ;
H'6001FF
DTC
ROM
L+ P14
L~ P15
PORT [ 2
L+ P17
CPU PORT

Figure 1 Block Diagram of Simultaneous Startup of DTC, DMAC, and CPU
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2. Description of Functions

1. Thissampletask starts up the DMAC, DTC, and CPU each time a TPU compare match occurs.
A. The block diagram of H8S/2215 internal functions that this sample task usesis shown in figure 2.
This sample task uses the following functions to start up DTC, DMAC, and CPU simultaneously to transfer data
and monitor the port.
[TPU]
Generates a compare match to generate a transfer request to DTC and DMAC and a CPU interrupt request.
[DMAC]
Starts up by a TPU compare match to transfer 512-byte datato RAM2 from RAM1.
[DTC], [PORT]
Start up by a TPU compare match to transfer 4-byte data to 1/0O Port from the data table.
[CPU]
Executes interrupt processing by a TPU compare match. During interrupt processing, monitors the port state
and controls DMAC and DTC transfer.

> RAM1
DMAC startup n
request 3
TPU DMAC < > E
a
RAM2
[ ]
» | ROM | Datatable :
DTC startup ) : :
request = T
DTC < > o
8 prosmnenososnenosoeness :
: —>  Pulse
> PORT =~ output !

CPU
interrupt H

request CPU ' PORT Port

Figure 2 Block Diagram of Simultaneous Startup of DTC, DMAC, and CPU

REJ06B0323-0100Z/Rev.1.00 March 2004 Page 3 of 11




‘ z H8S/2200 Series
u EN ESAS Simultaneous Startup of DTC, DMAC, and CPU

2. Function allocation of this sample task is shown intable 1. This sample task allocates H8S/2215 functions as
shown in table 1 to transfer data.

Table1 Assignment of Functions

Elements Description
DMAC DMABCR  Sets the DMACOA as follows:
» Sets the full-address mode as the transfer mode.
» Inhibits clear of internal interrupt source during DMA transfer.
» Enables data transfer and a transfer end interrupt.
DMACROA Sets the DMACOA as follows:
» Sets the data size to the byte size.
» Sets MAR increment.
» Sets data transfer in the block transfer mode.
e Sets the data transfer direction (DMACOA: MAR to OAR)
e Sets the startup source to TPUOA.
MAROA Sets the start address of RAM1 (transfer source).
MAROB Sets the start address of RAM2 (transfer destination).
ETCROA Sets the transfer count.
TPU TCRO Clears the TCNT by a compare match.
TIORO Inhibits compare match output.
TIERO Enables a compare match interrupt.
TSRO Sets the TGRA compare match interrupt request flag.
DTC DTCER Enables DTC startup by a TGIA interrupt.
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3. Principles of Operation

The principles of operations used are shown in figure 3. This sample task performs hardware and software processing
at the timing shown in figure 3 to request simultaneous startup of DTC, DMAC, and CPU interrupt.

Immediately
after a reset

Compare match

signal :
TIOCAQ |
RAML - RAM2 : /\ /\
(DMAC) 5 \_/ \_/
ROM . 1/O Port : A\ A\
(DTC) ; o/ P/
PORT31 ! ; ;

-

Hardware processing

N

None DMAC startup
(a) Transfer data to the transfer
destination address from the
transfer source address.
DTC startup

Hardware processing

Software processing

Initial setting

-TPU-

(a) Request interrupts at a

TIOCAO compare match.
-DTC-

(a) DTC register information
* Repeat mode
» Transfer source: ROM
» Transfer destination: 1/0

Port 1

(b) Set the start address of
register information in DTC
vector address.

(c) Set the enable bit of the
interrupt source causing
startup to 1.

-DMAC-

(a) Inhibit clear of the internal
interrupt source during DMA
transfer.

(b) Set the enable bit of the
interrupt source which causes
startup to 1.

(a) Transfer data to the transfer
destination address from the
transfer source address.

Software processing

TGIOA processing
(a) Port check processing

Figure 3 Principles of Operations Used of Simultaneous Startup of DTC, DMAC, and CPU
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4. Description of Software

1. Description of Modules

Module Name Label Name Function

Main routine simbsrmn Performs initial setting of the TPU, DTC, DMAC, I/O Port and
interrupt processing.

Port check portchk Checks the port and performs transfer inhibition processing.

Data transfer end trsend Sets the data transfer end flag.

2. Description of Arguments

Elements Function Data Length Used in le]

status Indicates the state of port 31. unsigned char Port check Output
0: Transfer enabled 1: Data transfer disabled

trs_end Flag indicating the end of 512-byte transfer unsigned char Data transfer end  Output

0: Transfer enabled 1: Data transfer disabled
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3. Description of Internal Registers Used

Implemented Function

Register Name

Function

DMAC DMABCR Sets the DMACOA as follows:
* Full-address mode as the transfer mode
* Inhibiting clear of the internal interrupt source during DMA
transfer
« Enabling data transfer and a transfer end interrupt
DMACROA Sets the DMACOA as follows:
* Byte size as the data size
* MAR increment
» Block transfer mode for data transfer
« Data transfer direction (chOA: MAR to IOAR)
e Setting the startup source to TPUOA
MAROA Sets the start address (trs) of RAM1.
MAROB Sets the start address (rev) of RAM2.
ETCROA, OB Sets the transfer count.
TPU TCRO Clears the TCNT at detection of a compare match.
TIORO Inhibits compare match output.
TIERO Enables a compare match interrupt.
TSRO Sets the TGRA capture interrupt request flag.
DTC DTCER Enables DTC startup by a TGIA interrupt.
MSTPCR Controls module stop mode of DTC, TPU and DMAC.
4. RAM Usage
Table below describes RAM usage in this sample task.
Elements Function Data Length Used in
MARO Sets the DTCO in the repeat mode. unsigned char Main routine
MRBO Enables an interrupt to the CPU. unsigned char
SARO Sets the transfer source address (PATTBL1). unsigned long
DARO Sets the transfer destination address (P1DR). unsigned long
CRAO Sets the transfer count. unsigned short
trs Stores transmit data. 256 bytes
rev Stores received data. 256 bytes
PATTBL1 Stores pulse output data. 4 bytes
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5. PAD

1. Main Routine

Simultaneous
startup

Cancel the TPU, DMA, and DTC module stop mode.

) 1/0 port 1
simbsrmn Set bit 7:4 to output mode.

Set DMABCRH as follows:
¢ Full-address mode
« Inhibiting internal interrupt clear

Set start address of RAM1 as transfer source
address (MAROA).

Set start address of RAM2 as transfer destination
address (MAROB).

Set transfer count (256) in ETCRA. r DMAC setting
Set block transfer count (1) in ETCRB.

Set DMACRA as follows:

* Byte size as data size

«  MARA and MARB increment

* Block transfer mode

e Startup by compare match of TPU ch0

Read DMABCRL.

Set DMABCRL as follows:
« Enabling transfer of channel 0
« Enabling transfer end interrupt of channel 0

Set start address of transmit data buffer in SARO.

Set MRAO as follows:

* SAR increment after transfer

* DAR increment after transfer

¢ Repead mode for data transfer
* Byte-size transfer r DTC setting

Set I/O Port 1 address in DARO.

Enable interrupt to CPU on every DTC transfer.

Set transfer count (H'04) 04 in CRAO.

Set DTC startup enabling bit.
(DTC startup by a TPUO/TGIOA interrupt)

Set TCR to enable compare match.

Enable TGIA interrupt by TIER.

r  TPU setting

Clear | flag to enable interrupt.

Enable TPUO count operation.

While (1)
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2. Port Check

Port Check

portchk

Clear capture interrupt request flag of TGRA_O.
(TSRO: Clear TGFAO.)

Yes Inhibit DMAC, DTC transfer.

=07
P31PORT ==07 < Set status flag.
No

Set transfer end flag.

Reset DTC startup
enabling bit.

(DTC startup by a
TPUO/TGIOA interrupt)

3. DataTransfer End

Transfer end

Reset DMAC register and restart.

trsend

REJO6B0323-0100Z/Rev.1.00

March 2004

Page 9 of 11



‘ z H8S/2200 Series
u EN ESAS Simultaneous Startup of DTC, DMAC, and CPU

Revision Record

Description
Rev. Date Page Summary

1.00 Mar.16.04 — First edition issued
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, 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 customers in the selection of the Renesas
Technology Corp. 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 Corp. or
a third party.

2. Renesas Technology Corp. 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, algorithms, or
circuit application examples contained in these materials.

3. 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 Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. 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 Corp. 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 Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. 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 a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. 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.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license 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.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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