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Notice

All information included in this document is current as of the date this document isissued. 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 sales office. Also, please pay regular and careful atention 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 alter, 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 lossesincurred 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 devel opment 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 errorsin 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. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
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 bein 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 electronic appliances, machine tools; personal electronic equipment; and industrial 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; aerospace 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 adirect 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 physica 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 aresult 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 sdes 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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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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Preface

The H8/3827R Group, H8/3827S Group, H8/38327 Group, and H8/38427 Group are high-
performance single-chip microcomputers that integrate peripheral functions necessary for system
configuration with an H8/300L CPU core.

The on-chip peripheral functions include ROM, RAM, six timers, 14-bit PWM, a serial
communication interface (SCI), an A/D converter, LCD controller/driver, and I/O ports, providing
an ideal configuration as a microcomputer for embedding in sophisticated control systems. PROM
(ZTAT™*") flash memory (F-ZTAT™*?), and mask ROM are available as on-chip ROM,
enabling users to respond quickly and flexibly to changing application specifications and the
demands of the transition from initial to full-fledged volume production.

Notes: 1. ZTAT is a trademark of Renesas Technology Corp.
2. F-ZTAT is a trademark of Renesas Technology Corp.

Intended Readership: This manual is intended for users undertaking the design of an application
system using the H8/3827R Group, H8/3827S Group, H8/38327 Group, and
H8/38427 Group. Readers using this manual require a basic knowledge of
electrical circuits, logic circuits, and microcomputers.

Purpose: The purpose of this manual is to give users an understanding of the hardware
functions and electrical characteristics of the H8/3827R Group, H8/3827S
Group, H8/38327 Group, and H8/38427 Group. Details of execution
instructions can be found in the H8/300L Series Programming Manual,
which should be read in conjunction with the present manual.

Using this Manual:

* For an overall understanding of the H8/3827R Group, H8/3827S Group, H8/38327 Group, and
H8/38427 Group's functions

Follow the Table of Contents. This manual is broadly divided into sections on the CPU, system
control functions, peripheral functions, and electrical characteristics.

* For a detailed understanding of CPU functions
Refer to the separate publication H8/300L Series Programming Manual.
Note on bit notation: Bits are shown in high-to-low order from left to right.
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Notes: The following limitations apply when using the on-chip emulator for program
development and debugging.

1.

Pin P3, is reserved for use exclusively by the on-chip emulator and cannot be used for
other operations.

Pins P8s, P8¢, and P8, cannot be used. In order to use these pins it is necessary to
install additional hardware on the user board.

The address area from H'E000 to H'EFFF is used by the on-chip emulator and therefore
cannot be accessed by the user.

The address area from H'F300 to H'FO6FF must not be accessed under any
circumstances.

When the on-chip emulator is used, pin P3, functions as an I/O pin, pins P85 and P8
function as input pins, and pin P8, functions as an output pin.

. It is necessary to change the user board for LCD display debugging. This item does not

apply if LCD display is not used or if the emulator is not operated in writer mode.

User Board Changes

The following changes are necessary.

* Connect pin V1 to the V¢ power supply. Also connect capacitors and resistors to
pins V1, V2, and V3. Connect a capacitor and a resistor to pins V1, V2, and V3.

* No SEG signals are output from pins P8s/SEG30, P8¢/SEG31, and P8;/SEG32, so
the display is unstable. In addition, a DC voltage is applied. If damage to the LCD is
a concern, disconnect the above three pins from the LCD.

A connection example is shown below. Refer to the emulator user’s manual for

information on other settings.

LCD LCD
Disconnect Connect
Connect (g} Vee Connect [; Disonnect iS5
A ' - 9 9 L%
H8/38327 R=2400"
P8./SEG30 L C=0.1pF" H8/38327 P8./SEG30
H8/38427 5 H8/38427 2 ‘
P8¢/SEG31 Lo Rz P8¢/SEG31
P8,/SEG32 P Rz P8,/SEG32
I

Emulator
connectors

Emulator lClClCR?
connectors v

Normal Operation Debugging

Note: * R and C values are intended only as guidelines.
They may be adjusted based on the indications.
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7. During a break, the watchdog timer continues to operate. Therefore, an internal reset is
generated if an overflow occurs during the break.

Related Material:  The latest information is available at our Web Site. Please make sure that you
have the most up-to-date information available. (http://www.renesas.com/)

User's Manuals on this LSI:

Manual Title Document No.

H8/3827R Group, H8/3827S Group, H8/38327 Group, H8/38427 Group This manual
Hardware Manual

H8/300L Series Programming Manual REJ09B0214-0200

User's manuals for development tools:

Manual Title Document No.
C/C++ Compiler, Assembler, Optimizing Linkage Editor User's Manual REJ10B0161-0100
H8S, H8/300 Series Simulator/Debugger User’s Manual REJ10B0211-0200
High-Performance Embedded Workshop User’'s Manual ADE-702-201

H8S, H8/300 Series High-Performance Embedded Workshop, ADE-702-231

High-Performance Debugging Interface User’'s Manual

Application Note:
Manual Title Document No.
H8/300L Series Application Note ADE-502-065
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Main Revisions for this Edition

Item Page Revision (See Manual for Details)
All O “Under development” indication deleted from H8/38427 Group
Preface iv Note 6. (User Board Changes) amended, and note 7. added

6. Itis necessary to change the user board for LCD display
debugging. This item does not apply if LCD display is not used
or if the emulator is not operated in writer mode.

User Board Changes

The following changes are necessary.

» Connect pin V1 to the Vcc power supply. Also connect
capacitors and resistors to pins V1, V2, and V3. Connect a
capacitor and a resistor to pins V1, V2, and V3.

C LcD D) LcD
Disconnect Connect
Connect {§{§ Vee Connect [ Disonnect {53} \/ch
H8/38327 R=240Q"
- HB/38327

H8/38427 P8y/SEG30 @=L fiseett P8./SEG30

P8/SEG31 R P8/SEG3L

P8,/SEG32 R: P8,/SEG32

connectors

VErmru\ator lClC?E

Emulator
connectors

Note: * R and C values are intended only as guidelines.
They may be adjusted based on the indications.

Normal Operation Debugging

7. During a break, the watchdog timer continues to operate.
Therefore, an internal reset is generated if an overflow occurs
during the break.

1.3.2 Pin Functions

Table 1.6 Pin
Functions

28 Table amended
Pin No.
FP-80A
Type Symbol TFP-80C FP-80B I/O Name and Functions
System TEST 8 10 Input  Test pin: This pin is reserved and
control cannot be used. It should be connected

to Vss.

8.3.1 Overview

203 Description amended
Port 3 is a 8-bit I/O port, configured as shown in figure 8.2.

In the F-ZTAT version, the on-chip pull-up MOS for pin P3; is on
during the reset period. It turns off and normal operation resumes
after the reset is cleared. This should be considered when making
connections to external circuitry. Note that in the mask ROM and
ZTAT versions P3; continues to operate normally.
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Item Page

Revision (See Manual for Details)

8.3.4 Pin States 211 Table and notes amended
Table 8 7 Port 3 Pln Pins Reset Sleep Subsleep  Standby Watch Subactive Active
States P37/AEVL High- Retains Retains High- Retains Functional  Functional
P3s/AEVH impedance previous previous impedance™* previous
P35/TXDy; state state state
P34/RXD3;
P33/SCKa:
P3,/RESO™* RESO
output
P3,"* Pull-up
MOS on
P3,*? High-
P3,/UD*? impedance
P3,/UD/EXCL****
P3./PWM
Notes: 1. A high-level signal is output when the MOS pull-up is in the on state.
2. Applies to H8/3827R Group and H8/3827S Group.
3. Applies to the mask ROM version of the H8/38327 Group and H8/38427 Group.
4. Applies to the F-ZTAT version of the H8/38327 Group and H8/38427 Group.
8.12.1 The 236 Description amended

Management of the
Un-Use Terminal

« If an unused pin is an output pin, handle it in one of the
following ways:

O Set the output of the unused pin to high and pull it up to
Vcc with an external resistor of approximately 100 kQ.

O Set the output of the unused pin to low and pull it down to
Vss with an external resistor of approximately 100 kQ.

C.2 Block Diagrams 593
of Port 3

Figure C.2 (e-2)

Port 3 Block Diagram
(Pin P35 in the Mask
ROM Version of the
H8/38327 Group and
H8/38427 Group)

Figure title amended

Figure C.2 (e-3) 594
Port 3 Block Diagram

(Pin P32 in the F-ZTAT
Version of the

H8/38327 Group and
H8/38427 Group)

Newly added
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Item Page

Revision (See Manual for Details)

Appendix D Port 608
States in the Different
Processing States

Table D.1 Port States
Overview

Notes amended
Notes: 1. High level output when MOS pull-up is in on state.

2. Reset output from P35 pin only (H8/3827R Group and
H8/3827S Group).
On-chip pull-up MOS turns on for pin P32 only (F-
ZTAT Version of the H8/38327 Group and H8/38427
Group).
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Section 1 Overview

Section 1 Overview

1.1 Overview

The H8/300L Series is a series of single-chip microcomputers (MCU: microcomputer unit), built
around the high-speed H8/300L CPU and equipped with peripheral system functions on-chip.

Within the H8/300L Series, the H8/3827R Group, H8/3827S Group, H8/38327 Group, and
H8/38427 Group comprise single-chip microcomputers equipped with an LCD (liquid crystal
display) controller/driver. Other on-chip peripheral functions include six timers, a 14-bit pulse
width modulator (PWM), two serial communication interface channels, and an A/D converter.
Together, these functions make the H8/3827R Group, H8/3827S Group, H8/38327 Group, and
H8/38427 Group ideally suited for embedded applications in systems requiring low power
consumption and LCD display. Also available are models incorporating 16 Kbytes to 60 Kbytes of
ROM and 1 Kbyte to 2 Kbytes of RAM on-chip.

The H8/3827R is also available in a ZTAT™™*! version with on-chip PROM which can be
programmed as required by the user.

The H8/38327 and H8/38427 are available in a F-ZTAT™™? version with on-chip flash memory
that can be programmed on-board.

Table 1.1 summarizes the features of the H8/3827R Group, H8/3827S Group, H8/38327 Group,
and H8/38427 Group.

Notes: 1. ZTAT (Zero Turn Around Time) is a trademark of Renesas Technology Corp.
2. F-ZTAT is a trademark of Renesas Technology Corp.
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Section 1 Overview

Table 1.1  Features

Item Description

CPU High-speed H8/300L CPU
« General-register architecture

General registers: Sixteen 8-bit registers (can be used as eight 16-bit
registers)

¢ Operating speed

O
O
O
O

Max. operating speed: 8 MHz

Add/subtract: 0.25 ps (operating at 8 MHz)
Multiply/divide: 1.75 ps (operating at 8 MHz)
Can run on 32.768 kHz or 38.4 kHz subclock

¢ Instruction set compatible with H8/300 CPU

O
O
O

Instruction length of 2 bytes or 4 bytes
Basic arithmetic operations between registers

MOV instruction for data transfer between memory and registers

e Typical instructions

O
O
O
0

Multiply (8 bits x 8 bits)

Divide (16 bits + 8 bits)

Bit accumulator

Register-indirect designation of bit position

Interrupts 36 interrupt sources
* 13 external interrupt sources (IRQ4 to IRQg, WKP7 to WKPy)

e 23 internal interrupt sources

Clock pulse generators Two on-chip clock pulse generators

e System clock pulse generator:

O
O

Maximum 16 MHz (H8/3827R, H8/38327, H8/38427 Group)
Maximum 10 MHz (H8/3827S Group)

e Subclock pulse generator: 32.768 kHz, 38.4 kHz
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Section 1 Overview

Item

Description

Power-down modes

Seven power-down modes

Sleep (high-speed) mode
Sleep (medium-speed) mode
Standby mode

Watch mode

Subsleep mode

Subactive mode

Active (medium-speed) mode

Memory

Large on-chip memory

H8/3822R, H8/38322, H8/38422:
16-Kbyte ROM, 1-Kbyte RAM
H8/3823R, H8/38323, H8/38423:
24-Kbyte ROM, 1-Kbyte RAM

H8/3824R, H8/3824S, H8/38324, H8/38424:

32-Kbyte ROM, 2-Kbyte RAM

H8/3825R, H8/3825S, H8/38325, H8/38425:

40-Kbyte ROM, 2-Kbyte RAM

H8/3826R, H8/3826S, H8/38326, H8/38426:

48-Kbyte ROM, 2-Kbyte RAM

H8/3827R, H8/3827S, H8/38327, H8/38427:

60-Kbyte ROM, 2-Kbyte RAM

1/0 ports

64 pins

55 1/O pins
9 input pins
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Section 1 Overview

Item

Description

Timers

Six on-chip timers
e Timer A: 8-bit timer

Count-up timer with selection of eight internal clock signals divided
from the system clock (¢)* and four clock signals divided from the
watch clock (@w)*

* Asynchronous event counter: 16-bit timer

O Count-up timer able to count asynchronous external events
independently of the MCU's internal clocks

e Timer C: 8-bit timer
O Count-up/down timer with selection of seven internal clock signals
or event input from external pin
O Auto-reloading
e Timer F: 16-bit timer
0 Can be used as two independent 8-bit timers

O Count-up timer with selection of four internal clock signals or event
input from external pin

O Provision for toggle output by means of compare-match function
e Timer G: 8-bit timer

O Count-up timer with selection of four internal clock signals

O Incorporates input capture function (built-in noise canceler)
* Watchdog timer

O Reset signal generated by overflow of 8-bit counter

Serial communication
interface

Two serial communication interface channels on chip

¢ SCI3-1: 8-bit synchronous/asynchronous serial interface
Incorporates multiprocessor communication function

¢ SCI3-2: 8-bit synchronous/asynchronous serial interface
Incorporates multiprocessor communication function

14-bit PWM

Pulse-division PWM output for reduced ripple

¢ Can be used as a 14-bit D/A converter by connecting to an external
low-pass filter.

A/D converter

Successive approximations using a resistance ladder
¢ 8-channel analog input pins
* Conversion time: 31/@or 62/¢ per channel
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Section 1 Overview

Item

Description

LCD controller/driver

LCD controller/driver equipped with a maximum of 32 segment pins and
four common pins

¢ Choice of four duty cycles (static, 1/2, 1/3, or 1/4)

« Segment pins can be switched to general-purpose port function in 8-

bit units
Product lineup Mask ROM  ZTAT F-ZTAT ROM/RAM

Version Version Version Package Size (Byte)
HD6433827R  HD6473827R  HD64F38327 FP-80B 60 K/2 K
HD6433827S HDe4F38427  (HB8/3827R only)
HD64338327 FP-80A
HD64338427 TFP-80C

Die
HD6433826R — — FP-80B 48 K/I2 K
HD6433826S (H8/3826R only)
HD64338326 FP-80A
HD64338426 TFP-80C

Die
HD6433825R — — FP-80B 40 K2 K
HD6433825S (H8/3825R only)
HD64338325 FP-80A
HD64338425 TFP-80C

Die
HD6433824R — HD64F38324 FP-80B 32 K2 K
HD6433824S HDe4F38424  (H8/3824R only)
HD64338324 FP-80A
HD64338424 TFP-80C

Die (Mask ROM

version only)
HD6433823R  — — FP-80B 24 K/1 K
HD64338323 (H8/3823R only)
HD64338423 FP-80A

TFP-80C

Die
HD6433822R — — FP-80B 16 K/1 K
HD64338322 (H8/3822R only)
HD64338422 FP-80A

TFP-80C

Die

See appendix E for a list of product codes.

Note: *

See section 4, Clock Pulse Generators, for the definition of @and @w.
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1.2

Internal Block Diagram

Figure 1.1(1) shows a block diagram of the H8/3827R Group and H8/3827S Group.

Figure 1.1(2) shows a block diagram of the H8/38327 Group and H8/38427 Group.

P1o/TMOW ~—>
P1/TMOFL ~—>|
P12/TMOFH <>
P13/TMIG ~—~|
P14/IRQ/ADTRG <>
P1s/IRQUTMIC <—>|
P16/IRQz <—>|
P17/IRQa/TMIF ~—>|

P3o/PWM >

P31/UD <>
P3./RESO ~<—|
P33/SCKa1 <—>|
P34/RXD31 <>
P3s/TXDs1 <>
P36/AEVH =
P37/AEVL <>

P40/SCKs2 <>
P41/RXD3s2 <—>|
P42/TXD32 <—>|

P43RQ0 —>

P50/ WKPo/SEG1 <—>|
P51/WKP1/SEG2 <>
P52/WKP2/SEGs <>
P53/WKP3/SEGs <—>|
P54/ WKP4/SEGs ~<—>|
P5s/WKPs/SEGe ~<—>|
P56/WKP6/SEG7 <>
P57/WKP7/SEGs ~<—

Port 1

Port 3

Port 5

28 2 R 22303 2 ¥
X
E 3
@) o
0 8 3 8 H8/300L
£E0 20 CPU
m 3
2§ %]
[2)
ROM
(60K/48K/40K/32K 2?(?1\:'(
24K/16K) ¢ )
. Serial
Timer A communication
interface 3-1
Timer C Serial
communication
interface 3-2
Timer F
14-bit
PWM
Timer G
Asynchronous WDT
counter
A/D LCD
(10bit) Controller

AVecec —— >

Note: * Vcc in the H8/3827S

AVss

| Port B

PBo/ANo —>
PB1/AN1 ——>|
PB2/AN2 —>
PB3/ANs —>
PB4/ANs —>|
PBs/ANs —>
PB6/ANs —>|
PB7/AN7 ——>

LCD Power
|| PortA ” Supply |

Port 8

Port 7

Port 6

|

e

|e—>

<~

—> Vo
[e—— V1
e—— V2

<—— V3

PA3/COMa
PA2/COMs
PA1/COM2
PAo/COM1

P87/SEGs2/CL1
P86/SEG31/CL2
P8s/SEG30/DO
P84/SEG29/M
P83/SEGz2s
P82/SEG27
P81/SEGa26
P80/SEG2s

P77/SEG2a
P76/SEG23
P75/SEG22
P74/SEG21
P73/SEG20
P72/SEG19
P71/SEG1s
P70/SEG17

P67/SEG1s
P66/SEG15
P65/SEG14
P64/SEG13
P63/SEG12
P62/SEG11
P61/SEG10
P60/SEGe

Figure 1.1(1) Block Diagram (H8/3827R Group and H8/3827S Group)
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34 S wh
[ %] - o~ 0w v > ‘LL’
fele] < X 2220 i
P1o/TMOW | %‘o) o g Vo
P1/TMOFL <> = Q >
23 33 H8/300L Qe »
P12/ TMOFH ~—>| =R o0 £ "
PLTMIG <~ = || £°© % o CPU 8 v
PL/IRQWADTRG <> S || &
P1s/IRQUTMIC ~—>| ]
TRQ, <—> [<—>= PA3/COMa4
P16/IRQ2 < DI
P17/IRQa/TMIF ~—>| ROM RAM £ 2 3
L (60K/48K/40K/32K a [« PAJ/COM:
pavPwM <] ] 24K/16K) (2K/1K) <> PAJCOM:
0/
P31/UD/EXCL = ]

P32 <> <> P87/SEGs2

o . <>
P33s/SCKa1 <~ & i A Serial PZGEEEM
P3J/RXDa <> & fmer communication w [P 5/ EGs0

. = [
P3s/TXDa1 <> interface 3-1 s P84/SEGz
P36/AEVH ~—> a 4:’ igsgigzs
2) 27

P37/AEVL <> .

' L Timer C Serial <> P81/SEGzs
P40/SCKaz ~—> communication <> P80/SEG2s
P4RXDs> <—>| o interface 3-2 —

P42/TXD32 <> 8 Timer F <> P77/SEG24
P43/IRQo —>| <> P76/SEG23
— 14-bit <> P75/SEG22
P5o/WKPo/SEG1 <> PWM ; > P7iSEG21
P51/WKP/SEG2 <> Timer G g <> P7s/SEG20
P52/WKP2/SEGs <= <> P72/SEG19
P53/WKP3/SEGs ——> ‘g <> P7./SEGais
P54/WKP4/SEGs <>~ Q. Asynchronous WDT <> P70/SEG1
P5s/WKPs/SEGs <> counter —

P56/WKP6/SEG7 <> l«<— P67/SEG1s
P57/WKP7/SEGs <> l«<— P66/SEG1s
<> P65/SEG14
AID LCD © > P6uSEGH
(10bit) Controller 5 |« PeiiSEGL:
<> P62/SEG11
<> P61/SEG10
‘ | Port B | < P6o/SEGs

> > EIIIITEE

< < [oa s ' v Joa o R ' ')

aaoacaacana

Note: When the on-chip emulator is used, pins P32, P8s, P8s, and P87 are reserved for use exclusively
by the emulator and therefore cannot be accessed by the user.

Figure 1.1(2) Block Diagram (H8/38327 Group and H8/38427 Group)
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Section 1 Overview

1.3 Pin Arrangement and Functions

1.3.1 Pin Arrangement

The pin arrangements of the H8/3827R Group, H8/3827S Group, H8/38327 Group, and H8/38427
Group are shown in figures 1.2 and 1.3 (figure 1.3 only applies to the H8/3827R Group). The
bonding pad location diagram of the H8/3827R Group (mask ROM version) is shown in figure
1.4, and the bonding pad coordinates are given in table 1.2. The bonding pad location diagram of
the H8/3827S Group (mask ROM version) is shown in figure 1.5, and the bonding pad coordinates
are given in table 1.3. The bonding pad location diagram of the HCD64F38327 and
HCDG64F38427 is shown in figure 1.6, and the bonding pad coordinates are given in table 1.4. The
bonding pad location diagram of the H8/38327 Group (mask ROM version) and H8/38427 Group
(mask ROM version) is shown in figure 1.7, and the bonding pad coordinates are given in table
L.5.
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therefore cannot be accessed by the user.
* HB8/38327, H8/38427

&b 33
W w w w
s o 8 5 8 @ @ ~ © @ s o 8 4 g Q999
OO0 O00O6668060680606060d6EEIERI€E
W w www w wwwwwwwwww
QO AODEDYLONODREEERE
SR NN SENENR 606G 6O SO 6 S W1 BB W
o o o o T T T T T o T o O o O o T o e s e
OO0000O000000000000M000
60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
P8o/SEG2s [ |61 40[] P53/WKP3/SEGa
P81/SEG2s [ |62 39[] P5./WKP2/SEGs
P82/SEG2r [|63 38[_] P5/WKP1/SEG2
P83/SEGzs [ |64 37[] P50/WKPo/SEG1
P84/SEG29/M (P84/SEG2s*) [ 65 36[_] PAJ/COM1
P85/SEG30/DO (P85/SEGa0*) [| 66 35[] PAYCOM2
P8¢/SEG31/CL2 (P86/SEGa1*) [ |67 34[] PA2/COM3
P87/SEGs2/CL1 (P8/SEGa2*) [| 68 33[] PAs/COM4
P40SCKa2 [| 69 32[] Ve
P41/RXDz2 [_| 70 31[] vo
P42/TXDs2 [| 71 30[] vi1
P43/RQo [ 72 29[ v2
AVce [|73 28] v3
PBo/ANo [| 74 27[] Vss
PBJ/AN: [|75 26[_] CVcc(Vecin the H8/3827S)
PB2/AN2 [] 76 25[] P3/AEVL
PBs/ANs [|77 24[] P3s/AEVH
PB4/ANs [|78 23] P3s/TXDa
PBs/ANs [|79 22[7] P34/RXDa:
PBes/ANs [ | 80 21[] P3s/SCKa
12 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
oo d
5 8 SS9 8 S SEM T IT OOl L SO
Z ¥ X X 9 =2 < = AN
<z >88$E03$§E§E§§5‘m
5 O O ~ 2 =skEpksEL&xo
2 EEE3ILEF G S U
743835 ‘E ‘E =
ga g T 3 Ik
[a)]
2
&
o

Notes: When the on-chip emulator is used, pins P32, P8s, P8s, and P87 are reserved for use exclusively by the emulator and

Figure 1.2 Pin Arrangement (FP-80A, TFP-80C: Top View)
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[CERCENCENCEN O]
w w w w w w
2 = % % 8§ % 8 83 %3 5 = 8w % 8 8 9 3 Q 9 @ 9 9 9
I & & & o & & - =1 - = - - - - = = o a o o DV_ u_” i“
T2 E2202000R0 20000 0RERREERHE
Q0000880808006 aolZEEEELE
3 et P PR R 2R &888 3868 8 b B A S B B
S T & & e« T
OO0O0O0O0O00O0O0O0O000O0O000000M00M00
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
P82/SEG2 [_| 65 40 [] P5/WKPW/SEG:
P8y/SEG2 [_| 66 39 [[] P5/WKPW/SEG:
P84/SEG2/M [_| 67 38 [] PAJ/COML
P8s/SEGw/DO [_| 68 37 [] pavcomz
P86/SEGa1/CLz [_| 69 36 [_] PAJ/COM3
P87/SEG=/CL1 [_| 70 35 [] PAsicom4
P40/SCKa2 [ 71 34 [] Vee
P4/RXDsz [] 72 33[] vo
P42/TXDz [_] 73 2[]wv
P4sRQo [| 74 31 [] v2
Avee [] 75 30 [ ] v3
PBo/ANo [_| 76 29 [] Vss
PBJ/AN: [ 77 28 [] cvee
PB2/AN2 [| 78 27 [] P3iJAEVL
PBs/ANs [| 79 26 [ ] P3J/AEVH
PB4/ANs [_] 80 25 [] P3s/TXDa1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
g udgnouuuduoudguogoy
2 2 2 3 P 2 8 S S FM=JTO0@OS LS00 5 =
$2E:°">839He5s5sEsEE2138¢
@ @ o o O 2 sssEpEsSELS o
oo oo ethS|6E|o£&:z§3
T4 d % g c o o o a
& o c 3 3
= - -
3 [N o
o

Figure 1.3 Pin Arrangement (FP-80B: Top View)
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[ Im| OmEE DORORDO000000 000000
80 79 78 77 7675747372717069 68 67 66 65 64 63

01 |

02

]

03

4 |

]

05

]

06 Y

07

]

08

EB _ _ _ -

010 0, 0) . X

011

012

]

013

[114 |

015

[ 16

]

017

[118 |

]

] 19 Type code

020 —
21 222324252627282930313233/34 3536 37 38 39

E 0 DOO0O000000000 00 O0OW EED

W : NCPad

Chip size : 6.10mm x 6.23mm

Voltage level on the back of the chip : GND

Figure 1.4 Bonding Pad Location Diagram of H8/3827R Group (Mask ROM Version)

(Top View)
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Table 1.2  Bonding Pad Coordinates of H8/3827R Group (Mask ROM Version)

Coordinates*

Pad No. Pad Name X (pm) Y (pm)
1 PB7/AN; -2866 2382
2 AVss -2866 2193
3 X -2866 1694
4 X2 -2866 1500
5 Vss -2866 1156
6 0SC, -2866 810

7 0SC;H -2866 636

8 TEST -2866 288

9 RES -2866 116
10 P1o/ TMOW -2866 -228
11 P14/TMOFL -2866 -402
12 P1,/TMOFH -2866 -576
13 P13/TMIG -2866 -920
14 P14IRQ4/ADTRG -2866 -1094
15 P1s/IRQ:/TMIC -2866 -1266
16 P16/IRQ; -2866 -1440
17 P17/IRQs/TMIF -2866 -1785
18 P3o/PWM -2866 -1969
19 P34/UD -2866 -2327
20 P3,/RESO -2866 -2503
21 P33/SCK31 -2669 -2931
22 P34/RXD34 -2142 -2931
23 P35/TXD31 -1971 -2931
24 P3¢/AEVH -1798 -2931
25 P3//AEVL -1624 -2931
26 CVce -1413 -2931
27 Vss -1213 -2931
28 V3 -1017 -2931
29 V2 -844 -2931
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Coordinates*

Pad No. Pad Name X (um) Y (um)
30 V1 -672 -2931
31 VO -496 -2931
32 Vee -320 -2931
33 PA3/COM4 -112 -2931
34 PA2/COM3 76 -2931
35 PA1/COM2 320 -2931
36 PA/COM1 544 -2931
37 P50/ WKPo/SEG1 842 -2931
38 P5:/WKP+/SEG> 1069 -2931
39 P5,/WKP2/SEG3; 2017 -2931
40 P53/ WKP3/SEG4 2648 -2931
41 P54/ WKP4/SEGs 2866 -2484
42 P55/ WKPs/SEGs 2866 -2296
43 P56/WKP&/SEG7 2866 -2061
44 P57/ WKP-/SEGg 2866 -1846
45 P6o/SEGg 2866 -1430
46 P641/SEG+q 2866 -1244
47 P6,/SEG14 2866 -1056
48 P63/SEG12 2866 -828
49 P64/SEG+3 2866 -452
50 P65/SEG14 2866 -264
51 P6s/SEG5 2866 -76
52 P67/SEG+6 2866 112
53 P7,/SEG+7 2866 528
54 P71/SEGus 2866 756
55 P7,/SEG+g 2866 944
56 P73/SEGgo 2866 1318
57 P74SEG,4 2866 1506
58 P75/SEGg2 2866 1694
59 P76/SEGa3 2866 2070
60 P77/SEG24 2866 2367
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Coordinates*

Pad No. Pad Name X (um) Y (um)
61 P8o/SEG2s 2866 2931
62 P841/SEG2¢ 2654 2931
63 P8,/SEG,7 1998 2931
64 P83/SEG.g 1803 2931
65 P84/SEG2¢/M 1585 2931
66 P85/SEG30/DO 1396 2931
67 P86/SEG31/CL> 1209 2931
68 P87/SEG32/CL+ 977 2931
69 P4,/SCK32 631 2931
70 P44/RXD3; 456 2931
71 P4,/TXD3; 284 2931
72 P43/IRQo 109 2931
73 AVcc -64 2931
74 PBo/ANo -236 2931
75 PB1/AN1 -409 2931
76 PB2/AN; -581 2931
77 PB3/ANs -925 2931
78 PB4/AN4 -1268 2931
79 PBs/ANs -2048 2931
80 PBe/ANs -2658 2931

Note: * These values show the coordinates of the centers of pads. The accuracy is +5 um. The
home-point position is the chip’s center and the center is located at half the distance
between the upper and lower pads and left and right pads.
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1
| O OO0 R0RJ0O0Q00O ODOOOOoOogggoo O
01 80 79 78 77 76757473 72717069 68 67 66 65646362 61 go ]
02
| ] 1
590
a3 |
O4 [ 5800
570
| 56 0
Os |
- 'y Type code
55 01
06 A U 54 0
07 530
D¢ .
55" - - - - - -
n (0, 0) X 510
010 500
o1l
O
012 ! 49
u |
013 40
014 470
015 I 0
016 46D
m 45
017 u
018 ! 40
u Base type code 430
019 o
— 42
U200 21 202324252627282930313233 34 35 36 37 38 39 40 a0
| O oooooooooooo o 'ao o OO mRNE[J O |

Bl : NCPad
Chip size : 3.55mm x 3.45mm
Voltage level on the back of the chip : GND

Figure 1.5 Bonding Pad Location Diagram of H8/3827S Group (Mask ROM Version)
(Top View)
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Table 1.3 Bonding Pad Coordinates of H8/3827S Group (Mask ROM Version)

Coordinates™

Pad No. Pad Name X (pm) Y (pm)
1 PB7/AN; -1655 1516
2 AVss -1655 1345
3 X -1655 999

4 X2 -1655 799

5 Vss -1655 536

6 0SC, -1655 334

7 0SC;H -1655 226

8 TEST -1655 37

9 RES -1655 -48
10 P1o/ TMOW -1655 -223
11 P11/ TMOFL -1655 -308
12 P1,/TMOFH -1655 -393
13 P13/TMIG -1655 -563
14 P14IRQ4/ADTRG -1655 -648
15 P1s/IRQ1/TMIC -1655 -733
16 P16/IRQ; -1655 -818
17 P1//1RQs/TMIF -1655 -988
18 P3o/PWM -1655 -1073
19 P34/UD -1655 -1243
20 P3,/RESO -1655 -1480
21 P33/SCK31 -1357 -1605
22 P34/RXD31 -1178 -1605
23 P3s/TXD31 -1093 -1605
24 P3¢/AEVH -992 -1605
25 P3//AEVL -906 -1605
26 Vee -821 -1605
27 Vss -736 -1605
28 V3 -651 -1605
29 V2 -566 -1605
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Coordinates™

Pad No. Pad Name X (um) Y (um)
30 V1 -481 -1605
31 VO -396 -1605
32 Vee -310 -1605
33 PA3/COM4 -215 -1605
34 PA2/COM3 -85 -1605
35 PA1/COM2 64 -1605
36 PA/COM1 197 -1605
37 P50/ WKPo/SEG1 421 -1605
38 P5:/WKP+/SEG> 528 -1605
39 P5,/WKP2/SEG3; 957 -1605
40 P53/ WKP3/SEG4 1154 -1605
41 P54/ WKP4/SEGs 1655 -1527
42 P55/ WKPs/SEGs 1655 -1294
43 P56/WKP&/SEG7 1655 -1209
44 P57/ WKP-/SEGg 1655 -1117
45 P6o/SEGg 1655 -903
46 P641/SEG+q 1655 -796
47 P6,/SEG14 1655 -689
48 P63/SEG+2 1655 -559
49 P64/SEG+3 1655 -345
50 P65/SEG14 1655 -237
51 P6s/SEG5 1655 -130
52 P67/SEG+6 1655 -23
53 P7,/SEG+7 1655 191
54 P71/SEGus 1655 317
55 P7,/SEG+g 1655 424
56 P73/SEGgo 1655 639
57 P74SEG,4 1655 746
58 P75/SEGg2 1655 853
59 P76/SEGa3 1655 1067
60 P77/SEG24 1655 1527
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Coordinates™

Pad No. Pad Name X (um) Y (um)
61 P80/SEG2s 1466 1605
62 P841/SEG2¢ 1230 1605
63 P82/SEG27 1145 1605
64 P83/SEG.g 1060 1605
65 P84/SEG2e/M 961 1605
66 P85/SEG30/DO 854 1605
67 P86/SEG31/CL> 747 1605
68 P87/SEG32/CL+ 640 1605
69 P4,/SLK32 524 1605
70 P41/RXD32 439 1605
71 P4,/TXD3; 354 1605
72 P45/1RQo 269 1605
73 AVcc 101 1605
74 PBo/ANo 16 1605
75 PB1/AN1 -92 1605
76 PB2/AN, -207 1605
77 PB3/ANs -431 1605
78 PB4/AN4 -655 1605
79 PBs/ANs -1103 1605
80 PBe/ANs -1290 1605

Note: * These values show the coordinates of the centers of pads. The accuracy is +5 um. The
home-point position is the chip’s center and the center is located at half the distance
between the upper and lower pads and left and right pads.
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Chip size : 4.35mm x 4.83mm
Voltage level on the back of the chip : GND

Figure 1.6 Bonding Pad Location Diagram of HCD64F38327 and HCD64F38427
(Top View)
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Table 1.4 Bonding Pad Coordinates of HCD64F38327 and HCD64F38427
Coordinates*
Pad No. Pad Name X (pm) Y (pm)
1 PB7/AN7 -2056 1943
2 AVss -2056 1656
3 Xi -2056 1570
4 Xo -2056 1360
5 Vss -2056 1158
6 Vss -2056 1062
7 0SC -2056 533
8 0SC4 -2056 431
9 TEST -2056 329
10 RES -2056 -66
11 P1o/TMOW -2056 -244
12 P14/ TMOFL -2056 -402
13 P12/TMOFH -2056 -574
14 P13/TMIG -2056 -747
15 P14/IRQ4/ADTRG -2056 -919
16 P1s/IRQ:/TMIC -2056 -1091
17 P16/IRQ2 -2056 -1263
18 P1/1RQs/TMIF -2056 -1349
19 P3¢/PWM -2056 -1521
20 P341/UD/EXCL -2056 -1607
21 P32 -2056 -1779
22 P33/SCK34 -1530 -2295
23 P34/RXD31 -1382 -2295
24 P35/TXD31 -1280 -2295
25 P3s/AEVH -1178 -2295
26 P37/AEVL -1076 -2295
27 CVcc -896 -2295
28 Vss -710 -2295
29 V3 -584 -2295
30 V2 -483 -2295
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Coordinates*

Pad No. Pad Name X (um) Y (um)
31 V1 -382 -2295
32 VO -281 -2295
33 Vce -145 -2295
34 PA3/COM4 51 -2295
35 PA,/COM3 301 -2295
36 PA1/COM2 441 -2295
37 PA/COM1 604 -2295
38 P50/ WKPo/SEG1 883 -2295
39 P5:/WKP+/SEG> 1022 -2295
40 P5,/WKP2/SEG3; 1302 -2295
41 P53/ WKP3/SEG4 1530 -2295
42 P54/ WKP4/SEGs 2056 -1955
43 P55/ WKPs/SEGs 2056 -1830
44 P56/WKP&/SEG7 2056 -1651
45 P57/ WKP-/SEGg 2056 -1481
46 P6o/SEGg 2056 -1111
47 P641/SEG+q 2056 -879
48 P6,/SEG14 2056 -671
49 P63/SEG+2 2056 -505
50 P64/SEG+3 2056 -255
51 P65/SEG14 2056 -130
52 P6s/SEG5 2056 -6

53 P67/SEG1s 2056 119
54 P7,/SEG+7 2056 457
55 P71/SEGus 2056 660
56 P7,/SEG+g 2056 784
57 P73/SEGgo 2056 1034
58 P74SEG,4 2056 1159
59 P75/SEGg2 2056 1378
60 P76/SEGa3 2056 1627
61 P77/SEG24 2056 1840
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Coordinates*

Pad No. Pad Name X (um) Y (um)
62 P80/SEG2s 1777 2295
63 P841/SEG2¢ 1530 2295
64 P82/SEG27 1302 2295
65 P83/SEG.g 1147 2295
66 P84/SEGag 1022 2295
67 P8s/SEG30 901 2295
68 P8s/SEG34 728 2295
69 P87/SEG32 603 2295
70 P4,/SCK32 451 2295
71 P41/RXD3; 350 2295
72 P4,/TXD3; 175 2295
73 P43/IRQo 73 2295
74 AVcc -155 2295
75 PBo/ANo -290 2295
76 PB1/AN1 -440 2295
77 PB2/AN; -695 2295
78 PB3/ANs -801 2295
79 PB4/AN4 -996 2295
80 PBs/ANs -1419 2295
81 PBe/ANs -1530 2295

Note: * These values show the coordinates of the centers of pads. The accuracy is +5 ym. The
home-point position is the chip’s center and the center is located at half the distance
between the upper and lower pads and left and right pads. Pad numbers 5, 6, and 28
are power supply (Vss) pads and must be connected. They should not be left open. Pad
number 9 (TEST) must be connected to the Vss position. The device will not operate
properly if the pads are not connected as indicated.
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Voltage level on the back of the chip : GND

Chip size : 3.45mm x 3.39mm

Figure 1.7 Bonding Pad Location Diagram of H8/38327 Group (Mask ROM Version) and
H8/38427 Group (Mask ROM Version) (Top View)
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Table 1.5 Bonding Pad Coordinates of H8/38327 Group (Mask ROM Version) and
H8/38427 Group (Mask ROM Version)

Coordinates*

Pad No. Pad Name X (pm) Y (pm)
1 PB7/AN; -1605 1227
2 AVss -1605 1057
3 X -1605 941

4 X2 -1605 843

5 Vss -1605 619

6 0SC; -1605 503

7 0SC;H -1605 405

8 TEST -1605 299

9 RES -1605 201
10 P1o/TMOW -1605 -185
11 P14/TMOFL -1605 -283
12 P1,/TMOFH -1605 -382
13 P1/TMIG -1605 -480
14 P14/1RQ4/ADTRG -1605 -578
15 P1s/IRQ:/TMIC -1605 -676
16 P16/1RQ; -1605 -775
17 P17/IRQs/TMIF -1605 -873
18 P3o/PWM -1605 -971
19 P31/UD/EXCL -1605 -1070
20 P3; -1605 -1168
21 P33/SCK31 -1262 -1577
22 P34/RXD34 -1164 -1577
23 P35/TXD31 -1066 -1577
24 P3¢/AEVH -967 -1577
25 P3//AEVL -869 -1577
26 CVce -704 -1577
27 Vss -518 -1577
28 V3 -368 -1577
29 V2 -276 -1577
30 V1 -184 -1577
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Coordinates*

Pad No. Pad Name X (um) Y (um)
31 VO -67 -1577
32 Vee 109 -1577
33 PA3/COM4 237 -1577
34 PA,/COM3 361 -1577
35 PA1/COM2 486 -1577
36 PAo/COM1 611 -1577
37 P50/WKPo/SEG; 767 -1577
38 P5:/WKP+/SEG> 892 -1577
39 P5,/WKP2/SEG3 1017 -1577
40 P53/ WKP3/SEG;4 1141 -1577
41 P54/ WKP4/SEGs 1605 -1224
42 P55/ WKPs/SEGs 1605 -1100
43 P56/WKPs/SEG7 1605 -975
44 P57/WKP7/SEGs 1605 -850
45 P6o/SEGg 1605 723
46 P61/SEG1o 1605 -598
47 P6,/SEG+4 1605 -473
48 P63/SEG+2 1605 -349
49 P64/SEG+3 1605 -195
50 P65/SEG14 1605 -70
51 P6s/SEG5 1605 55

52 P67/SEG+¢ 1605 179
53 P70/SEG17 1605 336
54 P71/SEG+g 1605 460
55 P72/SEG1s 1605 585
56 P73/SEG2g 1605 710
57 P74/SEG24 1605 835
58 P75/SEG2, 1605 959
59 P76/SEGa3 1605 1084
60 P77/SEGg4 1605 1209
61 P8¢/SEG2s 1130 1577
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Coordinates*

Pad No. Pad Name X (um) Y (um)
62 P81/SEG2s 1006 1577
63 P8,/SEG,7 881 1577
64 P83/SEG2s 756 1577
65 P84/SEG2g 631 1577
66 P85s/SEG3 507 1577
67 P86/SEG31 382 1577
68 P8;/SEG32 257 1577
69 P4,/SCKz2 -4 1577
70 P41/RXD32 -97 1577
71 P4,/TXD3z -196 1577
72 P43/IRQo -294 1577
73 AVce -470 1577
74 PBo/ANg -598 1577
75 PB1/AN1 -704 1577
76 PB2/AN, -810 1577
77 PB3/AN3 -916 1577
78 PB4/AN4 -1022 1577
79 PBs/ANs -1128 1577
80 PBs/ANs -1233 1577

Note: * These values show the coordinates of the centers of pads. The accuracy is £5 ym. The
home-point position is the chip’s center and the center is located at half the distance
between the upper and lower pads and left and right pads. Pad numbers 2, 5, and 27
are power supply (Vss) pads and must be connected. They should not be left open. Pad
number 8 (TEST) must be connected to the Vss position. The device will not operate
properly if the pads are not connected as indicated.
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1.3.2 Pin Functions
Table 1.6 outlines the pin functions of this LSI.

Table 1.6  Pin Functions

Pin No.
FP-80A
Type Symbol TFP-80C FP-80B 1/O Name and Functions
Power Vee 32 34 Input  Power supply: All Vcc pins should be
source pins CVcc 26 28 connected to the system power supply.
See section 14, Power Supply Circuit, for
a CVcc pin (Vce pin in the H8/3827S
Group).
Vss 5 7 Input  Ground: All Vss pins should be
27 29 connected to the system power supply
o V).

AVcc 73 75 Input  Analog power supply: This is the
power supply pin for the A/D converter.
When the A/D converter is not used,
connect this pin to the system power
supply.

AVss 2 4 Input  Analog ground: This is the A/D
converter ground pin. It should be
connected to the system power supply
(ov).

Vo 31 33 Output LCD power supply: These are the

Vi 30 32 Input power supply pins for the LCD

A 29 31 controller/driver. They incorporate a

30 power supply split-resistance, and are

Vs 28 normally used with Vo and V4 shorted.
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Pin No.
FP-80A
Type Symbol TFP-80C FP-80B 1/O0 Name and Functions
Clock pins  OSC4 7 9 Input  These pins connect to a crystal or
0SC, 6 8 Output ceramic oscillator, or can be used to

input an external clock. See section 4,
Clock Pulse Generators, for a typical
connection diagram.

X1 3 Input  These pins connect to a 32.768-kHz or

X, Output 38.4-kHz. crystal oscillator.

See section 4, Clock Pulse
Generators, for a typical connection
diagram.

EXCL 19 — Input  This pin connects to a 32.768-kHz or
38.4-kHz external clock. See section 4,
Clock Pulse Generators, for typical
connection diagram. This function is only
available on the H8/38327 Group and
H8/38427 Group.

System RES 9 11 Input  Reset: When this pin is driven low, the
control chip is reset

RESO 20 22 Output Reset output: Outputs the CPU internal
reset signal. This function is not
implemented in the H8/38327 Group and
H8/38427 Group.

TEST 8 10 Input  Test pin: This pin is reserved and
cannot be used. It should be connected
to Vss.

Interrupt IRQo 72 74 Input  IRQ interrupt request 0 to 4: These are
pins IRQ1 15 17 input pins for edge-sensitive external

IRQ2 16 18 interrupts, with a selection of rising or

IRQ3 17 19 falling edge

IRQ4 14 16

WKP7 to 44t037 46t039 Input Wakeup interrupt request 0 to 7:

WKPg These are input pins for rising or falling-
edge-sensitive external interrupts.

Timer pins  TMOW 10 12 Output Clock output: This is an output pin for
waveforms generated by the timer A
output circuit.

AEVL 25 27 Input  Asynchronous event counter event

AEVH 24 26 input: This is an event input pin for input

to the asynchronous event counter.
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Pin No.
FP-80A

Type Symbol TFP-80C FP-80B 1/0 Name and Functions

Timer pins  TMIC 15 17 Input  Timer C event input: This is an event
input pin for input to the timer C counter.

ubD 19 21 Input  Timer C up/down select: This pin

selects up- or down-counting for the
timer C counter. The counter operates
as a down-counter when this pin is high,
and as an up-counter when low.

TMIF 17 19 Input  Timer F event input: This is an event
input pin for input to the timer F counter.

TMOFL 11 13 Output Timer FL output: This is an output pin
for waveforms generated by the timer FL
output compare function.

TMOFH 12 14 Output Timer FH output: This is an output pin
for waveforms generated by the timer FH
output compare function.

TMIG 13 15 Input  Timer G capture input: This is an input
pin for timer G input capture.

14-bit PWM 18 20 Output 14-bit PWM output: This is an output
PWM pin pin for waveforms generated by the 14-
bit PWM
I/O ports PB;toPBy 1,80to0 3tof, Input  Port B: This is an 8-bit input port.
74 80to 76

P43 72 74 Input  Port 4 (bit 3): This is a 1-bit input port.

P4,to P4y 71t069 73to71 I/O Port 4 (bits 2 to 0): This is a 3-bit I/O
port. Input or output can be designated
for each bit by means of port control
register 4 (PCR4).

PAsto PA; 33t036 35t038 1/0 Port A: This is a 4-bit I/O port. Input or
output can be designated for each bit by
means of port control register A (PCRA).

P17toP1y 17t010 19to12 1/O Port 1: This is an 8-bit I/0 port. Input or

output can be designated for each bit by
means of port control register 1 (PCR1).
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Pin No.

FP-80A

Type Symbol TFP-80C FP-80B

/10

Name and Functions

I/O ports P37to P3o 2510 18

27 to 20

I/0

Port 3: This is an 8-bit I/O port. Input or
output can be designated for each bit by
means of port control register 3 (PCR3).
When the on-chip emulator is used, pin
P32 is reserved for use exclusively by the
emulator and therefore cannot be
accessed by the user. With the F-ZTAT
version, pull up pin P3; to high level to
cancel a reset in the in the user mode.

P57 to P5, 44 to 37

46 to 39

I/0

Port 5: This is an 8-bit I/O port. Input or
output can be designated for each bit by
means of port control register 5 (PCRS).

P67to P6o 52 to 45

54 to 47

I/0

Port 6: This is an 8-bit I/0 port. Input or
output can be designated for each bit by
means of port control register 6 (PCR6).

P77to P70 60to 53

62 to 55

I/0

Port 7: This is an 8-bit I/0 port. Input or
output can be designated for each bit by
means of port control register 7 (PCR7).

P87 to P8y 68 to 61

70 to 63

I/0

Port 8: This is an 8-bit I/0 port. Input or
output can be designated for each bit by
means of port control register 8 (PCR8).
When the on-chip emulator is used, pins
P8s, P86, and P87 are reserved for use
exclusively by the emulator and therefore
cannot be accessed by the user.

Serial RXD31 22
communi-

24

Input

SCI3-1 receive data input:
This is the SCI31 data input pin.

cation TXDa1 23
interface

(SCl)

25

Output

SCI3-1 transmit data output:
This is the SCI31 data output pin.

SCKa1 21

23

I/0

SCI3-1 clock 1/O:
This is the SCI31 clock I/O pin.

RXD32 70

72

Input

SCI3-2 receive data input:
This is the SCI32 data input pin.

TXD32 71

73

Output

SCI3-2 transmit data output:
This is the SCI32 data output pin.

SCKa 69

71

I/0

SCI3-2 clock 1/0:
This is the SCI32 clock I/O pin.
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Type

Symbol

Pin No.

FP-80A
TFP-80C

FP-80B

/10

Name and Functions

A/D
converter

AN7 to AnO

1
80to 74

3to1
80to 76

Input

Analog input channels 7 to 0:
These are analog data input channels to
the A/D converter

ADTRG

14

16

Input

A/D converter trigger input:
This is the external trigger input pin to
the A/D converter

LCD
controller/
driver

COM4 to
COM;

33 to 36

35 to 38

Output

LCD common output: These are the
LCD common output pins.

SEG32 to
SEG;

68 to 37

70 to 39

Output

LCD segment output: These are the
LCD segment output pins.

CL4

68

70

Output

LCD latch clock: This is the output pin
for the segment external expansion
display data latch clock. This function is
not implemented in the H8/38327 Group
and H8/38427 Group.

CL2

67

69

Output

LCD shift clock: This is the output pin
for the segment external expansion
display data shift clock. This function is
not implemented in the H8/38327 Group
and H8/38427 Group.

DO

66

68

Output

LCD serial data output: This is the
output pin for segment external
expansion serial display data. This
function is not implemented in the
H8/38327 Group and H8/38427 Group.

65

67

Output

LCD alternation signal: This is the
output pin for the segment external
expansion LCD alternation signal. This
function is not implemented in the
H8/38327 Group and H8/38427 Group.
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Section 2 CPU

Section 2 CPU

2.1 Overview

The H8/300L CPU has sixteen 8-bit general registers, which can also be paired as eight 16-bit
registers. Its concise instruction set is designed for high-speed operation.

2.1.1 Features
Features of the H8/300L CPU are listed below.

¢ General-register architecture
Sixteen 8-bit general registers, also usable as eight 16-bit general registers
¢ Instruction set with 55 basic instructions, including:
0 Multiply and divide instructions
O Powerful bit-manipulation instructions
* Eight addressing modes
Register direct
Register indirect
Register indirect with displacement
Register indirect with post-increment or pre-decrement
Absolute address
Immediate

Program-counter relative

OooOoOo0ogoooao

Memory indirect

¢ 64-Kbyte address space

* High-speed operation

All frequently used instructions are executed in two to four states

High-speed arithmetic and logic operations

8 x 8-bit multiply: 1.75 ps™
16 + 8-bit divide: 1.75 ps™
Note: * These values are at @= 8 MHz.

O
O
0 8- or 16-bit register-register add or subtract: 0.25 ps*
O
O

* Low-power operation modes

SLEEP instruction for transfer to low-power operation
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2.1.2 Address Space

The H8/300L CPU supports an address space of up to 64 Kbytes for storing program code and
data.

See section 2.8, Memory Map, for details of the memory map.

2.1.3 Register Configuration

Figure 2.1 shows the register structure of the H8/300L CPU. There are two groups of registers: the
general registers and control registers.

General registers (Rn)

7 07 0
ROH ROL
R1H R1L
R2H R2L
R3H R3L
R4H R4L
R5H R5L
R6H R6L
R7H (SP) R7L SP: Stack pointer

Control registers (CR)
15 0
PC | PC: Program counter

76543210

CCR || [U|H[U|N|Z|V|C CCR: Condition code register
L

—— Overflow flag

Carry flag

Zero flag

Negative flag

Half-carry flag

Interrupt mask bit
User hit
User hit

Figure 2.1 CPU Registers
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2.2 Register Descriptions

2.2.1 General Registers
All the general registers can be used as both data registers and address registers.

When used as data registers, they can be accessed as 16-bit registers (RO to R7), or the high bytes
(ROH to R7H) and low bytes (ROL to R7L) can be accessed separately as 8-bit registers.

When used as address registers, the general registers are accessed as 16-bit registers (RO to R7).

R7 also functions as the stack pointer (SP), used implicitly by hardware in exception processing
and subroutine calls. When it functions as the stack pointer, as indicated in figure 2.2, SP (R7)
points to the top of the stack.

Lower address side [H'0000]

/\/

Unused area

SP (R7) —=

Stack area

Upper address side [H'FFFF]

Figure 2.2 Stack Pointer

2.2.2 Control Registers

The CPU control registers include a 16-bit program counter (PC) and an 8-bit condition code
register (CCR).

Program Counter (PC)

This 16-bit register indicates the address of the next instruction the CPU will execute. All
instructions are fetched 16 bits (1 word) at a time, so the least significant bit of the PC is ignored
(always regarded as 0).
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Condition Code Register (CCR)

This 8-bit register contains internal status information, including the interrupt mask bit (I) and
half-carry (H), negative (N), zero (Z), overflow (V), and carry (C) flags. These bits can be read
and written by software (using the LDC, STC, ANDC, ORC, and XORC instructions). The N, Z,
V, and C flags are used as branching conditions for conditional branching (Bcc) instructions.

Bit 7—Interrupt Mask Bit (I): When this bit is set to 1, interrupts are masked. This bit is set to 1
automatically at the start of exception handling. The interrupt mask bit may be read and written
by software. For further details, see section 3.3, Interrupts.

Bit 6—User Bit (U): Can be used freely by the user.

Bit 5—Half-Carry Flag (H): When the ADD.B, ADDX.B, SUB.B, SUBX.B, CMP.B, or NEG.B
instruction is executed, this flag is set to 1 if there is a carry or borrow at bit 3, and is cleared to 0
otherwise.

The H flag is used implicitly by the DAA and DAS instructions.

When the ADD.W, SUB.W, or CMP.W instruction is executed, the H flag is set to 1 if there is a
carry or borrow at bit 11, and is cleared to 0 otherwise.

Bit 4—User Bit (U): Can be used freely by the user.

Bit 3—Negative Flag (N): Indicates the most significant bit (sign bit) of the result of an
instruction.

Bit 2—Zero Flag (Z): Set to 1 to indicate a zero result, and cleared to 0 to indicate a non-zero
result.

Bit 1—Overflow Flag (V): Set to 1 when an arithmetic overflow occurs, and cleared to 0 at other
times.

Bit 0—Carry Flag (C): Set to 1 when a carry occurs, and cleared to 0 otherwise. Used by:

¢ Add instructions, to indicate a carry
e Subtract instructions, to indicate a borrow

e Shift and rotate instructions, to store the value shifted out of the end bit
The carry flag is also used as a bit accumulator by bit manipulation instructions.

Some instructions leave some or all of the flag bits unchanged.
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Refer to the H8/300L Series Programming Manual for the action of each instruction on the flag
bits.

223 Initial Register Values

When the CPU is reset, the program counter (PC) is initialized to the value stored at address
H'0000 in the vector table, and the I bit in the CCR is set to 1. The other CCR bits and the general
registers are not initialized. In particular, the stack pointer (R7) is not initialized. The stack pointer
should be initialized by software, by the first instruction executed after a reset.

2.3 Data Formats

The H8/300L CPU can process 1-bit data, 4-bit (BCD) data, 8-bit (byte) data, and 16-bit (word)
data.

¢ Bit manipulation instructions operate on 1-bit data specified as bit n in a byte operand
n=0,1,2,..,7).

e All arithmetic and logic instructions except ADDS and SUBS can operate on byte data.

¢ The MOV.W, ADD.W, SUB.W, CMP.W, ADDS, SUBS, MULXU (8 bits X 8 bits), and
DIVXU (16 bits + 8 bits) instructions operate on word data.

e The DAA and DAS instructions perform decimal arithmetic adjustments on byte data in
packed BCD form. Each nibble of the byte is treated as a decimal digit.
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2.3.1 Data Formats in General Registers

Data of all the sizes above can be stored in general registers as shown in figure 2.3.

Data Type Register No. Data Format
7 o
1-bit data RnH | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0 |Dontcare __________________
_______________________________________________ 7 0
1-bit data RnL __________________ Don'tcare | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0 |
7 o
Byte data RnH |msB ‘LSB|_______._._“_.__P_()_r_l_'t__(l_a_l’_e_ __________________
_______________________________________________ 7 0
Byte data RnL __________________ I_D_qn’_t_gga_r_e:* _________________ |MSB‘ ‘LSB|
15 0
Word data Rn |MSB‘ ‘LSB|
7 4 3 o
4-bit BCD data RnH | , Upper digit  Lower digit |_______._._.__.__p_()_tjn_’t__c_a_r_e_ __________________
_______________________________________________ 7 4 3 0
4-bit BCD data RnL : Don't care |  Upper digit. | Lower digit
Legend:

RnH: Upper byte of general register
RnL: Lower byte of general register
MSB: Most significant bit
LSB: Least significant bit

Figure 2.3 Register Data Formats
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2.3.2 Memory Data Formats

Figure 2.4 indicates the data formats in memory. The H8/300L CPU can access word data stored
in memory (MOV.W instruction), but the word data must always begin at an even address. If word
data starting at an odd address is accessed, the least significant bit of the address is regarded as 0,
and the word data starting at the preceding address is accessed. The same applies to instruction
codes.

Data Type Address Data Format
7 0
1-bit data Addressn | 7 [ 6|5 ]a]3][2]1]0
Byte data Address n MSB: :LSB
S T T \8b-\
Word data Even address (M B} } L}Jpper} |t}s ‘ }
Odd address Lower 8 bits LSB

MSB CCR LSB
Byte data (CCR) on stack Even address S L B e e S
Odd address |MSB | CCR* |LsB
S T
Word data on stack Even address M B: ! ! ! 1 1 1
Odd address LSB

CCR: Condition code register

Note: * Ignored on return

Figure 2.4 Memory Data Formats

When the stack is accessed using R7 as an address register, word access should always be
performed. When the CCR is pushed on the stack, two identical copies of the CCR are pushed to
make a complete word. When they are restored, the lower byte is ignored.
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24 Addressing Modes

24.1 Addressing Modes

The H8/300L CPU supports the eight addressing modes listed in table 2.1. Each instruction uses a
subset of these addressing modes.

Table 2.1  Addressing Modes

No. Address Modes Symbol
1 Register direct Rn
2 Register indirect @Rn
3 Register indirect with displacement @(d:16, Rn)
4 Register indirect with post-increment @Rn+
Register indirect with pre-decrement @-Rn
5 Absolute address @aa:8 or @aa:16
6 Immediate #xx:8 or #xx:16
7 Program-counter relative @(d:8, PC)
8 Memory indirect @@aa:8
1. Register Direct—Rn: The register field of the instruction specifies an 8- or 16-bit general

register containing the operand.

Only the MOV.W, ADD.W, SUB.W, CMP.W, ADDS, SUBS, MULXU (8 bits x 8 bits), and
DIVXU (16 bits + 8 bits) instructions have 16-bit operands.

Register Indirect—@Rn: The register field of the instruction specifies a 16-bit general
register containing the address of the operand in memory.

Register Indirect with Displacement—@)(d:16, Rn): The instruction has a second word
(bytes 3 and 4) containing a displacement which is added to the contents of the specified
general register to obtain the operand address in memory.

This mode is used only in MOV instructions. For the MOV.W instruction, the resulting
address must be even.
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. Register Indirect with Post-Increment or Pre-Decrement—@Rn+ or @—Rn:

O Register indirect with post-increment—@Rn+
The @Rn+ mode is used with MOV instructions that load registers from memory.
The register field of the instruction specifies a 16-bit general register containing the address
of the operand. After the operand is accessed, the register is incremented by 1 for MOV.B
or 2 for MOV.W. For MOV.W, the original contents of the 16-bit general register must be
even.

O Register indirect with pre-decrement—@-Rn
The @—Rn mode is used with MOV instructions that store register contents to memory.
The register field of the instruction specifies a 16-bit general register which is decremented
by 1 or 2 to obtain the address of the operand in memory. The register retains the

decremented value. The size of the decrement is 1 for MOV.B or 2 for MOV.W. For
MOV.W, the original contents of the register must be even.

. Absolute Address—@aa:8 or @aa:16: The instruction specifies the absolute address of the
operand in memory.

The absolute address may be 8 bits long (@aa:8) or 16 bits long (@aa:16). The MOV.B and bit
manipulation instructions can use 8-bit absolute addresses. The MOV.B, MOV.W, JMP, and
JSR instructions can use 16-bit absolute addresses.

For an 8-bit absolute address, the upper 8 bits are assumed to be 1 (H'FF). The address range is
H'FF00 to H'FFFF (65280 to 65535).

. Immediate—#xx:8 or #xx:16: The instruction contains an 8-bit operand (#xx:8) in its second
byte, or a 16-bit operand (#xx:16) in its third and fourth bytes. Only MOV.W instructions can
contain 16-bit immediate values.

The ADDS and SUBS instructions implicitly contain the value 1 or 2 as immediate data. Some
bit manipulation instructions contain 3-bit immediate data in the second or fourth byte of the
instruction, specifying a bit number.

. Program-Counter Relative—@)(d:8, PC): This mode is used in the Bcc and BSR
instructions. An 8-bit displacement in byte 2 of the instruction code is sign-extended to 16 bits
and added to the program counter contents to generate a branch destination address. The
possible branching range is —126 to +128 bytes (63 to +64 words) from the current address.
The displacement should be an even number.

. Memory Indirect—@@aa:8: This mode can be used by the JMP and JSR instructions. The
second byte of the instruction code specifies an 8-bit absolute address. The word located at this
address contains the branch destination address.
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The upper 8 bits of the absolute address are assumed to be 0 (H'00), so the address range is
from H'0000 to H'OOFF (0 to 255). Note that with the H8/300L Series, the lower end of the
address area is also used as a vector area. See section 3.3, Interrupts, for details on the vector
area.

If an odd address is specified as a branch destination or as the operand address of a MOV.W
instruction, the least significant bit is regarded as 0, causing word access to be performed at the
address preceding the specified address. See section 2.3.2, Memory Data Formats, for further
information.

2.4.2 Effective Address Calculation
Table 2.2 shows how effective addresses are calculated in each of the addressing modes.

Arithmetic and logic instructions use register direct addressing (1). The ADD.B, ADDX, SUBX,
CMP.B, AND, OR, and XOR instructions can also use immediate addressing (6).

Data transfer instructions can use all addressing modes except program-counter relative (7) and
memory indirect (8).

Bit manipulation instructions can use register direct (1), register indirect (2), or 8-bit absolute
addressing (5) to specify the operand. Register indirect (1) (BSET, BCLR, BNOT, and BTST
instructions) or 3-bit immediate addressing (6) can be used independently to specify a bit position
in the operand.
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Effective Address Calculation

Table 2.2
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2.5 Instruction Set

The H8/300L Series can use a total of 55 instructions, which are grouped by function in table 2.3.

Table 2.3  Instruction Set

Function Instructions Number
Data transfer MOV, PUSH*', POP*’ 1
Arithmetic operations ADD, SUB, ADDX, SUBX, INC, DEC, ADDS, SUBS, DAA, 14

DAS, MULXU, DIVXU, CMP, NEG
Logic operations AND, OR, XOR, NOT
Shift SHAL, SHAR, SHLL, SHLR, ROTL, ROTR, ROTXL, ROTXR 8
Bit manipulation BSET, BCLR, BNOT, BTST, BAND, BIAND, BOR, BIOR, 14

BXOR, BIXOR, BLD, BILD, BST, BIST
Branch Bcc*z, JMP, BSR, JSR, RTS 5
System control RTE, SLEEP, LDC, STC, ANDC, ORC, XORC, NOP 8
Block data transfer EEPMOV 1

Total: 55

Notes: 1. PUSH Rn is equivalent to MOV.W Rn, @-SP.

POP Rn is equivalent to MOV.W @SP+, Rn. The same applies to the machine

language.

2. Bccis a conditional branch instruction in which cc represents a condition code.

The following sections give a concise summary of the instructions in each category, and indicate

the bit patterns of their object code. The notation used is defined next.
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Notation

Rd General register (destination)
Rs General register (source)

Rn General register

(EAd), <Ead>

Destination operand

(EAs), <Eas>

Source operand

CCR

Condition code register

N N (negative) flag of CCR

z Z (zero) flag of CCR

Y V (overflow) flag of CCR

C C (carry) flag of CCR

PC Program counter

SP Stack pointer

#IMM Immediate data

disp Displacement

+ Addition

- Subtraction

x Multiplication

+ Division

ad AND logical

d OR logical

d Exclusive OR logical

- Move

~ Logical negation (logical complement)
3-bit length
8-bit length

16 16-bit length

(), <> Contents of operand indicated by effective address
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2.5.1 Data Transfer Instructions

Table 2.4 describes the data transfer instructions. Figure 2.5 shows their object code formats.

Table 2.4  Data Transfer Instructions

Instruction Size* Function

MOV B/W (EAs) - Rd, Rs - (EAd)
Moves data between two general registers or between a general
register and memory, or moves immediate data to a general
register.
The Rn, @Rn, @(d:16, Rn), @aa: 16, #xx:16, @—Rn, and @Rn+
addressing modes are available for word data. The @aa:8
addressing mode is available for byte data only.
The @-R7 and @R7+ modes require word operands. Do not
specify byte size for these two modes.

POP W @SP+ - Rn
Pops a 16-bit general register from the stack. Equivalent to
MOV.W @SP+, Rn.

PUSH w Rn - @-SP

Pushes a 16-bit general register onto the stack. Equivalent to
MOV.W Rn, @-SP.

Note: * Size: Operand size

B: Byte
W: Word

Certain precautions are required in data access. See section 2.9.1, Notes on Data Access, for

details.
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15 8 7 0o MOV
op ‘ rm ‘ m | Rm-Rn
15 8 7 0
op ‘ rm ‘ m | @RmM«< -Rn
15 8 7 0
op ‘ rm ‘ m
@(d:16, Rm) - -Rn
disp
15 8 7 0
T \0 T T T ‘ \rm T ‘ r\n T @Rm+—>Rn, or
P Rn - @-Rm
15 8 7 0
op m ‘ abs | @aa:8~ -Rn
15 8 7 0
op m
@aa:16 — - Rn
abs
15 8 7 0
op mn IMM #xX:8 - Rn
15 8 7 0
op ‘ m
#xx:16 - Rn
IMM
15 8 7 0
T T T T T T T T T PUSH, POP
op 1 1 1 ‘ m @SP+ - Rn, or
Rn - @-SP

Legend:

op: Operation field
rm, rn: Register field
disp: Displacement
abs:  Absolute address
IMM: Immediate data

Figure 2.5 Data Transfer Instruction Codes
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2.5.2 Arithmetic Operations
Table 2.5 describes the arithmetic instructions.

Table 2.5  Arithmetic Instructions

Instruction Size* Function

ADD SUB B/W Rd #Rs - Rd, Rd + #IMM - Rd

Performs addition or subtraction on data in two general registers,
or addition on immediate data and data in a general register.
Immediate data cannot be subtracted from data in a general
register. Word data can be added or subtracted only when both
words are in general registers.

ADDX SUBX B Rd+Rs+C - Rd, Rd+#IMM = C - Rd
Performs addition or subtraction with carry or borrow on byte data
in two general registers, or addition or subtraction on immediate
data and data in a general register.

INC DEC B Rd+1 - Rd

Increments or decrements a general register by 1.
ADDS SUBS w Rd+1 - Rd,Rd+2 - Rd

Adds or subtracts 1 or 2 to or from a general register
DAA DAS B Rd decimal adjust - Rd

Decimal-adjusts (adjusts to 4-bit BCD) an addition or subtraction
result in a general register by referring to the CCR

MULXU B Rd xRs - Rd

Performs 8-bit x 8-bit unsigned multiplication on data in two
general registers, providing a 16-bit result

DIVXU B Rd+Rs - Rd

Performs 16-bit + 8-bit unsigned division on data in two general
registers, providing an 8-bit quotient and 8-bit remainder

CMP B/W Rd - Rs, Rd — #IMM

Compares data in a general register with data in another general
register or with immediate data, and indicates the result in the
CCR. Word data can be compared only between two general
registers.

NEG B 0-Rd - Rd

Obtains the two’s complement (arithmetic complement) of data in a
general register

Note: * Size: Operand size
B: Byte
W:  Word
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253 Logic Operations
Table 2.6 describes the four instructions that perform logic operations.

Table 2.6  Logic Operation Instructions

Instruction Size™ Function

AND B Rd ORs - Rd, Rd O#IMM - Rd

Performs a logical AND operation on a general register and
another general register or immediate data

OR B Rd ORs - Rd, Rd O#IMM - Rd

Performs a logical OR operation on a general register and another
general register or immediate data

XOR B RdORs - Rd, Rd O #IMM - Rd

Performs a logical exclusive OR operation on a general register
and another general register or immediate data

NOT B ~Rd - Rd

Obtains the one’s complement (logical complement) of general
register contents

Note: * Size: Operand size
B: Byte
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254 Shift Operations

Table 2.7 describes the eight shift instructions.

Table 2.7  Shift Instructions

Instruction Size* Function

SHAL B Rd shift - Rd

SHAR Performs an arithmetic shift operation on general register contents
SHLL B Rd shift - Rd

SHLR Performs a logical shift operation on general register contents
ROTL B Rd rotate - Rd

ROTR Rotates general register contents

ROTXL B Rd rotate through carry — Rd

ROTXR

Rotates general register contents through the C (carry) bit

Note: * Size: Operand size
B: Byte
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Figure 2.6 shows the instruction code format of arithmetic, logic, and shift instructions.

15 8 7 0

| op rm ‘ m
15 8 7

| op ‘ m
15 8 7 0

| op ‘ rm ‘ m |
15 8 7 0

| op m ‘ IMM
15 8 7 0

| op ‘ rm m |
15 8 7 0

| op m ‘ IMM |
15 8 7 0

| op m |
Legend:

op: Operation field

rm, rn: Register field

IMM:  Immediate data

ADD, SUB, CMP,
ADDX, SUBX (Rm)

ADDS, SUBS, INC, DEC,
DAA, DAS, NEG, NOT

MULXU, DIVXU

ADD, ADDX, SUBX,
CMP (#XX:8)

AND, OR, XOR (Rm)

AND, OR, XOR (#xx:8)

SHAL, SHAR, SHLL, SHLR,
ROTL, ROTR, ROTXL, ROTXR

Figure 2.6

Arithmetic, Logic, and Shift Instruction Codes
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2.5.5 Bit Manipulations

Table 2.8 describes the bit-manipulation instructions. Figure 2.7 shows their object code formats.

Table 2.8  Bit-Manipulation Instructions

Instruction Size* Function

BSET B 1 - (<bit-No.> of <EAd>)
Sets a specified bit in a general register or memory to 1. The bit
number is specified by 3-bit immediate data or the lower three bits
of a general register.

BCLR B 0 - (<bit-No.> of <EAd>)
Clears a specified bit in a general register or memory to 0. The bit
number is specified by 3-bit immediate data or the lower three bits
of a general register.

BNOT B ~ (<bit-No.> of <EAd>) - (<bit-No.> of <EAd>)
Inverts a specified bit in a general register or memory. The bit
number is specified by 3-bit immediate data or the lower three bits
of a general register.

BTST B ~ (<bit-No.> of <EAd>) - Z
Tests a specified bit in a general register or memory and sets or
clears the Z flag accordingly. The bit number is specified by 3-bit
immediate data or the lower three bits of a general register.

BAND B C O(<bit-No.> of <EAd>) -~ C
ANDs the C flag with a specified bit in a general register or
memory, and stores the result in the C flag.

BIAND B C O[~ (<bit-No.> of <EAd>)] -~ C
ANDs the C flag with the inverse of a specified bit in a general
register or memory, and stores the result in the C flag.
The bit number is specified by 3-bit immediate data.

BOR B C O(<bit-No.> of <EAd>) -~ C
ORs the C flag with a specified bit in a general register or memory,
and stores the result in the C flag.

BIOR B C O[~ (<bit-No.> of <EAd>)] -~ C

ORs the C flag with the inverse of a specified bit in a general
register or memory, and stores the result in the C flag.

The bit number is specified by 3-bit immediate data.
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Instruction Size* Function
BXOR B C O (<bit-No.> of <EAd>) -~ C
XORs the C flag with a specified bit in a general register or
memory, and stores the result in the C flag.
BIXOR B C O [~(<bit-No.> of <EAd>)] -~ C
XORs the C flag with the inverse of a specified bit in a general
register or memory, and stores the result in the C flag.
The bit number is specified by 3-bit immediate data.
BLD B (<bit-No.> of <EAd>) -~ C
Copies a specified bit in a general register or memory to the C flag.
BILD B ~ (<bit-No.> of <EAd>) - C
Copies the inverse of a specified bit in a general register or
memory to the C flag.
The bit number is specified by 3-bit immediate data.
BST B C - (<bit-No.> of <EAd>)
Copies the C flag to a specified bit in a general register or memory.
BIST B ~C - (<bit-No.> of <EAd>)
Copies the inverse of the C flag to a specified bit in a general
register or memory.
The bit number is specified by 3-bit immediate data.
Note: * Size: Operand size

B: Byte

Certain precautions are required in bit manipulation. See section 2.9.2, Notes on Bit

Manipulation, for details.
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15
| op IMM ‘ m
15
| op rm ‘ m
15
op m 0
op IMM 0
15
op m 0
op rm 0
15
op abs
op IMM ‘ 0
15
op abs
op rm ‘ 0
15
op IMM ‘ m
15
op m 0
op IMM 0
15
op abs
op IMM 0 0 O
Legend:

op: Operation field

rm, rn: Register field

abs: Absolute address
IMM:  Immediate data

BSET, BCLR, BNOT, BTST

Operand:
Bit No.:

Operand:
Bit No.:

Operand:
Bit No.:

Operand:
Bit No.:

Operand:
Bit No.:

Operand:
Bit No.:

register direct (Rn)
immediate (#xx:3)

register direct (Rn)
register direct (Rm)

register indirect (@Rn)

immediate (#xx:3)

register indirect (@Rn)

register direct (Rm)

absolute (@aa:8)

immediate (#xx:3)

absolute (@aa:8)

register direct (Rm)

BAND, BOR, BXOR, BLD, BST

Operand:
Bit No.:

Operand:
Bit No.:

Operand:
Bit No.:

register direct (Rn)
immediate (#xx:3)

register indirect (@Rn)

immediate (#xx:3)

absolute (@aa:8)

immediate (#xx:3)

Figure 2.7 Bit Manipulation Instruction Codes
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BIAND, BIOR, BIXOR, BILD, BIST

15 8 7 0
T T T T T J 1 ! ' Operand: register direct (Rn)
op ‘ IMM m Bit No.: immediate (#xx:3)
15 8 7 0
op ‘ m 0 0 O O|Operand: register indirect (@Rn)
op ‘ IMM 0 0 O O|BitNo.: immediate (#xx:3)
15 8 7 0
op ‘ abs Operand: absolute (@aa:8)
op ‘ IMM 0 0 0 O]BitNo.: immediate (#xx:3)
Legend:

op: Operation field
rm, rn: Register field
abs:  Absolute address
IMM:  Immediate data

Figure 2.7 Bit Manipulation Instruction Codes (cont)
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2.5.6 Branching Instructions

Table 2.9 describes the branching instructions. Figure 2.8 shows their object code formats.

Table 2.9  Branching Instructions
Instruction Size Function
Bcc — Branches to the designated address if condition cc is true. The
branching conditions are given below.
Mnemonic Description Condition
BRA (BT) Always (true) Always
BRN (BF) Never (false) Never
BHI High coz=0
BLS Low or same coz=1
BCC (BHS) Carry clear (high or same) C=0
BCS (BLO) Carry set (low) C=1
BNE Not equal Z=0
BEQ Equal Z=1
BVC Overflow clear V=0
BVS Overflow set V=1
BPL Plus N=0
BMI Minus N=1
BGE Greater or equal NOV=0
BLT Less than NOV=1
BGT Greater than ZONNOV)=0
BLE Less or equal ZONDOV)=1
JMP — Branches unconditionally to a specified address
BSR — Branches to a subroutine at a specified address
JSR — Branches to a subroutine at a specified address
RTS — Returns from a subroutine
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| Bcc

0 | ImP (@Rm)

JMP (@aa:16)

| IMP (@@aa8)

| BSR

0 | ISR (@Rm)

JSR (@aa:16)

| ISR (@@aa:8)

| RTS

15 8 7 0
op cc ‘ disp
15 8 7 0
op ‘ rm 0
15 8 7 0
op
abs
15 8 7 0
op ‘ abs
15 8 7 0
op ‘ disp
15 8 7 0
op ‘ rm 0
15 8 7 0
op
abs
15 8 7 0
op abs
15 8 7 0
op
Legend:
op: Operation field
cc:  Condition field
rm: Register field
disp: Displacement
abs: Absolute address

Figure 2.8 Branching Instruction Codes
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2.5.7 System Control Instructions

Table 2.10 describes the system control instructions. Figure 2.9 shows their object code formats.

Table 2.10 System Control Instructions

Instruction Size™* Function
RTE — Returns from an exception-handling routine
SLEEP — Causes a transition from active mode to a power-down mode. See
section 5, Power-Down Modes, for details.
LDC B Rs - CCR, #IMM - CCR
Moves immediate data or general register contents to the condition
code register
STC B CCR - Rd
Copies the condition code register to a specified general register
ANDC B CCR O#IMM - CCR
Logically ANDs the condition code register with immediate data
ORC B CCR O#IMM - CCR
Logically ORs the condition code register with immediate data
XORC B CCR O #IMM - CCR
Logically exclusive-ORs the condition code register with immediate
data
NOP — PC+2 - PC

Only increments the program counter

Note: * Size: Operand size

B: Byte
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15 8 7 0
| op | RTE, SLEEP, NOP
15 8 7 0
| op rn | LDC, STC (Rn)
15 8 7 0
‘ ‘ ‘ ‘ ‘ ~] ANDC, ORC,
| op MM XORC, LDC (#xx:8)
Legend:

op: Operation field
rm:  Register field
IMM: Immediate data

Figure 2.9 System Control Instruction Codes
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2.5.8 Block Data Transfer Instruction

Table 2.11 describes the block data transfer instruction. Figure 2.10 shows its object code format.

Table 2.11 Block Data Transfer Instruction

Instruction Size

Function

EEPMOV —

If R4L # 0 then

repeat @R5+ - @R6+
R4L -1 - R4L
until R4L=0

else next;

Block transfer instruction. Transfers the number of data bytes
specified by R4L from locations starting at the address indicated by
R5 to locations starting at the address indicated by R6. After the
transfer, the next instruction is executed.

Certain precautions are required in using the EEPMOV instruction. See section 2.9.3, Notes on
Use of the EEPMOYV Instruction, for details.

15

Legend:

op: Operation field

Figure 2.10 Block Data Transfer Instruction Code
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2.6 Basic Operational Timing

CPU operation is synchronized by a system clock (@) or a subclock (@syp). For details on these
clock signals see section 4, Clock Pulse Generators. The period from a rising edge of @ or @syp to
the next rising edge is called one state. A bus cycle consists of two states or three states. The
cycle differs depending on whether access is to on-chip memory or to on-chip peripheral modules.

2.6.1 Access to On-Chip Memory (RAM, ROM)

Access to on-chip memory takes place in two states. The data bus width is 16 bits, allowing
access in byte or word size. Figure 2.11 shows the on-chip memory access cycle.

Bus cycle

< T state — e T,state —

¢or @syg

Internal address bus Address
Internal read signal
Internal data bus Read data

(read access)

Internal write signal

Write data

Internal data bus
(write access)

?x

Figure 2.11 On-Chip Memory Access Cycle
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2.6.2 Access to On-Chip Peripheral Modules

On-chip peripheral modules are accessed in two states or three states. The data bus width is 8 bits,
so access is by byte size only. This means that for accessing word data, two instructions must be
used. Figures 2.12 and 2.13 show the on-chip peripheral module access cycle.

Two-state access to on-chip peripheral modules

: Bus cycle :

< Tystate — =< T,state — >

QorQgyp

Internal address bus Address

Internal read signal

Internal data bus
(read access)

Internal write signal

Write data

Internal data bus
(write access)

%x

i
Read data >7
JE—

Figure 2.12 On-Chip Peripheral Module Access Cycle (2-State Access)
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Three-state access to on-chip peripheral modules

: Bus cycle :

4— T, state — »<—— T,state — »<—— Tjstate —»

QOrdg s

Internal
address bus

Address ><

Internal
read signal

Internal
data bus
(read access)

Read data >7

Internal
write signal

Internal
data bus :
(write access) !

;x

Write data >7

Figure 2.13 On-Chip Peripheral Module Access Cycle (3-State Access)

2.7 CPU States

2.7.1 Overview

There are four CPU states: the reset state, program execution state, program halt state, and
exception-handling state. The program execution state includes active (high-speed or medium-
speed) mode and subactive mode. In the program halt state there are a sleep (high-speed or
medium-speed) mode, standby mode, watch mode, and sub-sleep mode. These states are shown in
figure 2.14. Figure 2.15 shows the state transitions.
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CPU state Reset state

The CPU is initialized

Program
execution state

Active

— Subactive mode -

— Program halt state

(high speed) mode

The CPU executes successive program
instructions at high speed,
synchronized by the system clock

Active )
(medium speed) mode

The CPU executes successive
program instructions at
reduced speed, synchronized
by the system clock

The CPU executes | e
successive program Do
instructions at reduced Ly Low-power
speed, synchronized L modes
by the subclock

Sleep (high-speed)

A state in which some
or all of the chip
functions are stopped
to conserve power

| | Sleep (medium-speed) |

Exception-
handling state

mode

— Standby mode -

— Watch mode -

|
‘
|
‘
|
|
mode |
|
‘
‘
|
‘
3
|
|
|

— Subsleep mode ----

A transient state in which the CPU changes
the processing flow due to a reset or an interrupt

Note: See section 5, Power-Down Modes, for details on the modes and their transitions.

Figure 2.14 CPU Operation States
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Reset cleared

Y

Exception-handling state

Reset state )t

Reset occurs

Reset Interrupt
r r .
Reset oceurs 22&?2 Interrupt Exception-
occurs source handling
occurs complete

Program halt state Program execution state

SLEEP instruction executed

Figure 2.15 State Transitions

2.7.2 Program Execution State
In the program execution state the CPU executes program instructions in sequence.

There are three modes in this state, two active modes (high speed and medium speed) and one
subactive mode. Operation is synchronized with the system clock in active mode (high speed and
medium speed), and with the subclock in subactive mode. See section 5, Power-Down Modes for
details on these modes.

2.7.3 Program Halt State

In the program halt state there are five modes: two sleep modes (high speed and medium speed),
standby mode, watch mode, and subsleep mode. See section 5, Power-Down Modes for details on
these modes.

2.7.4 Exception-Handling State

The exception-handling state is a transient state occurring when exception handling is started by a
reset or interrupt and the CPU changes its normal processing flow. In exception handling caused
by an interrupt, SP (R7) is referenced and the PC and CCR values are saved on the stack.

For details on interrupt handling, see section 3.3, Interrupts.

Rev. 6.00 Aug 04, 2006 page 67 of 626
REJ09B0144-0600
RENESAS



Section 2 CPU

2.8 Memory Map

2.8.1 Memory Map

The memory map of the H8/3822R, H8/38322, and H8/38422 is shown in figure 2.16 (1), that of
the H8/3823R, H8/38323, and H8/38423 in figure 2.16 (2), that of the H8/3824R, H8/3824S,
H8/38324, and H8/38424 in figure 2.16 (3), that of the H8/3825R, H8/3825S, H8/38325, and
H8/38425 in figure 2.16 (4), that of the H8/3826R, H8/3826S, H8/38326, and H8/38426 in figure
2.16 (5), and that of the H8/3827R, H8/3827S, H8/38327, and H8/38427 in figure 2.16 (6).

H'0000
Interrupt vector area
H'0029
H'002A
On-chip ROM

H'3FFF

Not used
H'F740

LCD RAM

(32 bytes)
H'F75F

Not used
H'F780

On-chip RAM

H'FB7F

Not used
H'FF90

Internal 1/O registers

(112 bytes)

H'FFFF

16 Kbytes
(16384 bytes)

1024 bytes

Figure 2.16 (1) HS8/3822R, H8/38322, and H8/38422 Memory Map
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H'0000

H'0029
H'002A

H'5FFF

H'F740

H'F75F

H'F780

HFB7F

HFF90

HFFFF

Interrupt vector area

On-chip ROM

24 Kbytes
(24576 bytes)

Not used

LCD RAM
(32 bytes)

Not used

On-chip RAM

1024 bytes

Not used

Internal 1/O registers
(112 bytes)

Figure 2.16 (2) HS8/3823R, H8/38323, and H8/38423 Memory Map
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H'0000

H'0029
H'002A

H7FFF

H'E000

HEFFF

H'F020
H'F02B

H'F300

HF6FF

HF740
HF75F

H'F780

HFF7F

HFF90
HFFFF

HD64F38324
HD64F38424
(Flash memory version)

Interrupt vector area

On-chip ROM

Not used

Firmware for on-chip
emulator*!

Not used

Internal 1/O registers

Not used

(Work area for programming
flash memory: 1 Kbyte)*2

Not used

LCD RAM (32 bytes)

Not used

On-chip RAM

Not used

Internal 1/O registers

(112 bytes)

HD6433824R (Mask ROM version)
HD6433824S (Mask ROM version)
HD64338324 (Mask ROM version)
HD64338424 (Mask ROM version)

H'0000

H'0029
H'002A

32 Kbytes
(32768 bytes)

H7FFF

HF740
HF75F

HF780

2048 bytes

HFF7F

HFF90
HFFFF

Interrupt vector area

On-chip ROM

Not used

LCD RAM (32 bytes)

Not used

On-chip RAM

Not used

Internal 1/O registers

(112 bytes)

Notes: 1. Not accessible by the user when the on-chip emulator is used.
2. A programming control program is used to program flash memory. Do not use a user program to perform
programming when the on-chip emulator is used. This area is not used in the mask ROM version.

32 Kbytes
(32768 bytes)

2048 bytes

Figure 2.16 (3) HS8/3824R, H8/3824S, H8/38324, and H8/38424 Memory Map
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H'0000
Interrupt
H'0029 vector area
H'002A
40 Kbytes
On-chip ROM (40960 bytes)
H'9FFF
Not used
HF740 LCD RAM
32 bytes
H'F75F (32 bytes)
Not used
H'F780
On-chip RAM 2048 bytes
H'FF7F
Not used
H'FF90
Internal 1/O registers
(112 bytes)
H'FFFF

Figure 2.16 (4) HS8/3825R, H8/3825S, H8/38325, and H8/38425 Memory Map
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H'0000

H'0029
H'002A

H'BFFF

H'F740

H'F75F

H'F780

HFF7F

HFF90

HFFFF

Interrupt vector area

On-chip ROM

Not used

LCD RAM
(32 bytes)

Not used

On-chip RAM

Not used

Internal 1/O registers
(112 bytes)

48 Kbytes
(49152 bytes)

2048 bytes

Figure 2.16 (5) HS8/3826R, H8/3826S, H8/38326, and H8/384