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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).

Rev. 6.00 Aug 04, 2006 page ix of xxxiv

RENESAS



Rev. 6.00 Aug 04, 2006 page x of xxxiv

RENESAS



Contents

SECHION 1 OVEIVIEW ...ttt 1
| R 0 1<) o 4 1<) OO PRR U RURR 1
1.2 Internal Block DIiagram........ccccooiiiiiiiiiiiiieiieeeee et 6
1.3 Pin Arrangement and FUNCHONS ........c.cccuerieriieriieie et 8
1.3.1  Pin AITANZEIMENL ...eouvieieiiieiiiertieteeteereeeteeseesteesseeseessesssesseesssenseesseensesssesssesssesses 8
1.3.2 Pin FUNCHONS ..ottt s 27
SECHON 2 CPU ..ot 33
B B O )< o 4 1< OO SRR 33
2101 FAMUIES ..ttt et sttt et s 33
2.1.2  AQAIESS SPACE....cvieiieieeiieiieeteste ettt et e et e st e e e e ebesaesseesaeesseenseenseenseessensaensean 34
2.1.3  Register COnfiuration............cceecverieriierieeiieeierie et esreeaeereseeesseesseesessesnesenes 34
2.2 RegiSter DEeSCIIPLIONS .....eeiuiiieietietieie ettt ettt ettt esbeeee e ene 35
2.2.1  General REGISTEIS ......eeiuiiiiiiiiieitiete ettt ettt sttt aeas 35
N O70) 113 (o) B AT o4 1] 1<) ¢SSR PRRPRRRR 35
2.2.3  Initial Re@ISter ValUES......c.cecveriiiiieiieieeiesieeie ettt neeas 37
2.3 Data FOIMALS ..c..eiiiiiiiiiiiici ettt ettt ettt st st saeeae et een 37
2.3.1 Data Formats in General REGISTErS ...........ccveriirierierieniieieeieeeeeieeie e 38
2.3.2  Memory Data FOIMAts .........cooeiiiiiiiiiiiiiiiceicetc et 39
2.4 Addressing MOGES. .. ...coouiiiiiiiiiiieee ettt ettt e 40
2.4.1  Addressing MOAES .......ooouieiuieiiiiiiieie ettt et 40
2.4.2  Effective Address Calculation..........c.cceueeeeieiineneneneneeceieeee e 42
2.5 INSEIUCTION SO ...ouiiiiiiitiitieiieiteteete ettt st b ettt et et ettt sbeebeeseenaen 46
2.5.1 Data Transfer INStrUCHIONS. ......c..coerteririeieieierierieseeeet et 48
2.5.2  Arithmetic OPerations........ccceeuieieruieniieieeie ettt ettt e b et et eee e eeeas 50
2.5.3  LOZIC OPCIAtIONS. ...ccueeutieuiieiieeiieetientieteeieete et e stee st enteeteemee et e eseesbeeteenseenteenaeeaeas 51
2.5.4  Shift OPEIations ....cecueesueeieiieiieetieeie ettt e sttt et sae et et et eeteseeeeaeas 52
2.5.5  Bit Manipulations.........c.cccverieriieiieeieniieseesieeiesaeseesieesseeaessesseessaesseensesssessnensens 54
2.5.6  Branching INStIUCLIONS ........c.ecveruieriieiieiieieeieseeseesieete e e e seeeseee e esseensesnseeenas 58
2.5.7  System Control INStIUCHIONS ........ceecvieriieriieieeienieseesie e eee e eeeereeeresaeseaeeees 60
2.5.8 Block Data Transfer INStruction...........ccceereererienieniesiet e 62
2.6 Basic Operational TIMING .........ccceiieiieriiiiieiie ettt et e e e e 63
2.6.1  Access to On-Chip Memory (RAM, ROM)......ccccooiiiiiiiiiiiiinieieceeeeee e 63
2.6.2  Access to On-Chip Peripheral Modules.........ccoocvevveiierienieiieieeieeieeeeseeieenes 64
2T CPU SHAES .ttt ettt ettt ettt ettt et s e be et et st saeesaee bt eneeane e 65
271 OVEIVIEW ettt sttt ettt sttt ettt sttt ettt sbe bt bt et ennenaenes 65
2.7.2  Program EXecution State..........ccccieiiiiiiieiieieeie e 67

Rev. 6.00 Aug 04, 2006 page xi of xxxiv

RENESAS



2.7.3  Program Halt State.........cccooiiiiiiiiiiieieieeee e 67

2.7.4  Exception-Handling State ...........cccooeriiiieniiiieieie et 67
2.8 MEMOTY IMAD ittt ettt et et ettt et ettt et e e shteenabeenabeenaree e 68
2.8.1  MEMOTY IMAP .eeniiiiiiieiiie ittt sttt sttt sttt st e et e st eebee e bt e eaeeebaeeaneenee 68
2.9 APPLCALION NOLES ..ouvieiieiiieieiieciierit ettt ettt et e et eteesbeeeaessaestaeseesseessesssessnesseenseensenssenns 74
2.9.1  NOtes 0N Data ACCESS ...eeueeeeriieiieitieiieie ettt ettt ettt sttt eeeeeeeeeesaeas 74
2.9.2  Notes on Bit Manipulation...........ccceerieiieiinienieniee e 76
2.9.3 Notes on Use of the EEPMOV INStruCtion ......cc.ceveevieiiieiiiiinienieeieeeeee e 82
Section 3 Exception Handling .............cccoooeviiioiiiieiieieceee s 83
3.1 OVEIVIEW ..ttt ettt s h et es et b e sb e bt e bt e st et et e b saeebeebeenneeen 83
3 RSB ettt ettt e st e h et e bbb e bt e saaeenanee 83
3201 OVOIVIEW .ttt ettt ettt ettt ettt et e bt et e st e e beesbeesbe e bt emteemeeeaeeeneenteans 83
3.2.2  RESCE SEQUEIICE .. .eouvientieiieieeiie ettt ettt ettt ettt s ieeseeesae et eneeeaeeeaeenneens 83
3.2.3  Interrupt Immediately after RESet ........ccvvviiviiriiriiiieece e 84
TR B U1 173w 1 o 1 OO PRRPRRRT 85
331 OVETVIBW .ttt ettt sttt ettt et sttt be bt et et e e nae 85
3.3.2  Interrupt Control REGISLEIS. .....coouieiiiiiiieiieiiee et e 87
3.3.3  EXternal INTITUPLS ...oooueeiiiieitieitieie ettt 97
3.3.4  Internal INtITUPLS. ....coouieiiieieitiet ettt e neen 98
3.3.5  INterrupt OPETatiOnS ......ccveecveerieriierieerieeteeteseesteenseeseesessessaesseesseessesssesssesseensenns 99
3.3.6  Interrupt ReSPonse TImMEC.......coecuiererierieriieniieie et eeeete e stee e enseeaeeseessnessnensaens 104
3.4 APPLCALION NOLES ...veeviieeiieeieeeieiieieeieetesee st et eteeaeseaesteesseesseesseesseessessaenseenseessesasesanenses 105
3.4.1  Notes on Stack Area USE .....cceeiieriieriieiieiieiieeiieieee ettt saeeneeens 105
3.4.2 Notes on Rewriting Port Mode RegiSters...........cocveririeiiiiienieneeeeceeeeens 106
3.4.3 Method for Clearing Interrupt Request F1ags .........ccccoooeeiiiiiiiiniiniiieiees 108
Section 4 Clock Pulse GENETAtOTS...........ccccveviveiiiieieiieeee s 109
4.1 OVETVIBW ..ttt sttt ettt ettt h et ettt b e s bt bt s bt eb e st et et e st e e b e sbeebeeaeennentens 109
4.1.1  BloCK DIagram......cocieiuieiiiiiieiieietei ettt 109
4.1.2  System Clock and Subclock.........cccoiiiiiiiiiiiiiiiei e 109
4.2 System ClOCK GENEIALOL .......eiuieitieiieieeie ettt ettt etee st ee st e bt eteeeesseeseeesbeenseeneeens 110
4.3 SUDCIOCK GENETALOT ....c..etiieiieiieiieteteste sttt ettt ettt ettt st st ebe et nneneens 112
44 PIESCALETS ..ttt bttt ettt ebe et 115
4.5 NOtE 0N OSCIHLALOTS. ....eviiiieiieiiiertesteeer ettt ettt sttt et et eae e 116
4.5.1 Definition of Oscillation Stabilization Wait Time ...........cccceerereerieneeneneneenne. 117

4.5.2 Notes on Use of Crystal Oscillator Element (Excluding Ceramic Oscillator
20 (S 10153 11 RO 119

Rev. 6.00 Aug 04, 2006 page xii of xxxiv

RENESAS



Section 5 POWEI-DOWI MOUES ..ottt 121

T B 0 )< o 4 1< OSSP 121
5.1.1  System Control REZISLEIS......ceervieriirrieiieiieriierie et eieeteseesteesre e saesseesseeseenseees 124
5.2 SIEEP MOME ...ttt ettt ettt et e e ae e te et e enteenseenaeenaenneas 128
5.2.1  Transition to SIEeP MOAE......ccviiirieiieiieiieieeieee et 128
5.2.2  Clearing SIeep MOde........coouiiiiiieiieiiee ettt sttt 129
5.2.3  Clock Frequency in Sleep (Medium-Speed) Mode..........cceooeereenienieneniinienenns 129
5.3 StANADY MOGC ..c.neeiiiiiie e st 129
5.3.1  Transition to Standby MOde..........cceereerieriieiieiieieeeeseee e 129
5.3.2  Clearing Standby MOdE ........cceeieriieriieiieieeieeiereee et ssaenseens 130
5.3.3  Oscillator Settling Time after Standby Mode is Cleared ............cccoeevvecvrevennrenen. 131
5.3.4 Standby Mode Transition and Pin States ..........ccceccevviiieniiiiiiiieeceeeees 131
5.3.5 Notes on External Input Signal Changes before/after Standby Mode.................. 132
54 WatCh MO . ..ot ettt ettt b ettt 134
5.4.1 Transition to Watch Mode ........cccooiririiiiiiniiieeeeee e 134
5.4.2  Clearing WatCh MOde ........cooieiiiiiiiiieie et ens 134
5.4.3  Oscillator Settling Time after Watch Mode is Cleared............cccoevevureieeiennrennnn. 134
5.4.4 Notes on External Input Signal Changes before/after Watch Mode .................... 135
5.5 SUDSIEED MOAE ... ettt et e 135
5.5.1  Transition to Subsleep Mode .........ccooiiiiiiiiiiiiieeee e 135
5.5.2  Clearing Subsleep MOde .......cceoieriieriieiieiieieeieeieee et 135
5.6 SUDACTIVE MOME ..ottt ettt sttt 136
5.6.1 Transition to SUbactive MOde .........ccceriiiiiiiniiniriinieeeeee et 136
5.6.2  Clearing Subactive MOde.........ociiiiiiiiieiiiiieieee et 136
5.6.3  Operating Frequency in Subactive Mode...........ocieiieiiiiiiiiiieneeceeeecees 136
5.7 Active (Medium-Speed) MOdE ........ccooiiiiiiieieeee e 137
5.7.1  Transition to Active (Medium-Speed) Mode..........cccoevverienieeniecienierieseeieeiens 137
5.7.2  Clearing Active (Medium-Speed) Mode.........cccvevvieeiieienienienieieeie e 137
5.7.3  Operating Frequency in Active (Medium-Speed) Mode.........ccoevvevvirrenienirennnns 137
5.8 DIIECt TTANSTET .....eeneieiiieiii ettt ettt et 138
5.8.1  Overview of Direct Transfer..........ccooeeiieiiiiiiiee e 138
5.8.2  Direct TransSition TIMES ......cerueerueeiirieitienieieee ettt s eaeeneens 139
5.8.3  Notes on External Input Signal Changes before/after Direct Transition.............. 141
5.9  Module Standby MOE........cccueriieriieriieiieieeieeteeee ettt ettt ns 142
5.9.1  Setting Module Standby MoOde .........cceevvieeiieiiniiiieriereee e 142
5.9.2  Clearing Module Standby Mode .........ccceevieiiiiiiieiieiieeee e 142
5.9.3  USAEE NOTE....eiiiiieiiieiieeetee ettt ettt ettt ettt e st e e site e sbe e sareesaeeenane 144
SECtION 6 ROM . ... 145
6.1 OVETVIEW ...ttt ettt sttt et et s h e bt st et bbbt e bt e bt e st et e b e saeebeebeessentens 145

Rev. 6.00 Aug 04, 2006 page xiii of xxxiv

RENESAS



6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

6.1.1  Block DIagram......cc.cocuieiiiiiiieiiectieieee ettt 145

HB8/3827R PROM MOUE ...ttt et aesae e 146
6.2.1  Setting to PROM MOME .......ooiiiiiiiieiieiieieeieeeeeee et seaens 146
6.2.2  Socket Adapter Pin Arrangement and Memory Map..........cceeveveevevereeneenieennnns 146
H8/3827R Programming .........cc.ecverierieeniieiieeieeeesiesieesseesseesseesesssesssesseessessesssesssessessns 149
6.3.1  Writing and Verifying........ccceoiiiiiiiiieiiet e 149
6.3.2  Programming Precautions ..........ccoiieriiiiiiiinieniieieee et 154
Reliability of Programmed Data ............ccccoooiiiiiiiiiiie e 155
F1ash MemOTY OVEIVIEW......c.cecieriieiiieieeientieieeieeteeesesaesseesseesseessesssesseensessesssesssesssessees 156
0.5.1  FEATUTES .cueiiiiiiiiiiieiiete ettt ettt sttt st e s ae e eas 156
6.5.2  BlOCK DiIagram.......cccccuieiiieiiiieiiesiienit ettt te e sre s et enseenaensaens 157
6.5.3  Block Configuration.........ccueiierienierieeie ettt s neeens 157
6.5.4 Register Configuration.........ccoueiierieriieiiiiieeieeiiet ettt neens 159
Descriptions of Registers of the Flash Memory ........ccccoooiioiiiiiiiniiiieeeeeeeee, 160
6.6.1 Flash Memory Control Register I (FLMCRI)........cccovciiiiiiienieiieie e 160
6.6.2 Flash Memory Control Register 2 (FLMCR2)........cccovciieieiienieieeie e 162
6.6.3  Erase Block Register (EBR) .....c..cccoooiiiiiiiienieiieteeee et 163
6.6.4 Flash Memory Power Control Register (FLPWCR) ........ccocceeiiiiiiiiiiiieiees 164
6.6.5 Flash Memory Enable Register (FENR) ........ccccooiiiiiiiiiiiiiececcecees 165
On-Board Programming MOdeS .........cceeririiiiiiiiiiieieeieeeee et 166
6.7.1  BOOt MOME ...ttt 166
6.7.2 Programming/Erasing in User Program Mode...........ccceevverienieninnienieeieeienenns 169
Flash Memory Programming/Erasing ..........c.cccceeveriierieeiiencieiieneeniesieeieeveevessesnesseenns 169
6.8.1  Program/Program-Verify .........cccooiiiiiiiiiieeeeeee e 170
6.8.2  Erase/Erase-Verify......ccooiiiiiiieiieiieeee e 173
6.8.3  Interrupt Handling when Programming/Erasing Flash Memory...........cccccc.... 173
Program/Erase PrOteCHION. .......ccvevuieriieieeieeiieie ettt et sae et eae e seeesseenseensesnseseaeneeas 175
6.9.1  Hardware ProteCtion ..........coerireriririeieienisesiesteeteee et 175
6.9.2  SOftWare ProteCtion.........cccceveriiriiriiiniieieieteere sttt 175
6.9.3  EITOr PrOtECION. ...coutiiiiieiieetiect ettt ettt s en 175
Programmer MOAE .........oouiiuiiiiiiieee ettt 176
6.10.1  SOCKEt AQAPLET ... .eeiiiiiieiieetieet ettt ettt et et saeeneeens 176
6.10.2 Programmer Mode COMMANAS .........c.ccveriieriieriieiieieeieniesieesie e eae e eeeeseeeneeens 176
6.10.3 Memory Read MOde ........ocuveiieiieieiiecie ettt nsaen 179
6.10.4 Auto-Program MOAE ........ccceevuieiieiiiieiie ettt as 182
6.10.5 AUt0-Erase MOde ........cooiiiiiiiiiiiiiieeie ettt 184
6.10.6  Status Read MOdE .......cooiiiuiiiieiieiee e 185
6.10.7  Stattus POING ....ooeiieiiiiie et 187
6.10.8 Programmer Mode Transition Time..........cceecveeierienienienieeieseesee e seeeseeere e 188
6.10.9 Notes on Memory Programming...........c.cccveevereerieerieenieeereseneseeseesseesseesseesseesnens 188

Rev. 6.00 Aug 04, 2006 page xiv of xxxiv

RENESAS



6.11 Power-Down States for Flash Memory........ccccooiiiiiiiiiiiieeeeeeeee e 189

SECION 7 RAM . ..o 191
2 T € )< o 4 1< SRR 191
7.1.1  BlOCK DIa@ram.......c.cocuieiieiiiieiiesiieie ettt ssaeseeesseeseensesnseesaensaens 191
Section 8  I/O POTLS ... 193
T S @ 1<) 4 1 SRS 193
8.2 POTE Lottt st et st e et e st e st e e st e eabeesnbaeenaae s 195
82,1 OVEIVICW..eeuieuieiieiieeieeiteete et et e ebeesbeesaesatesaeesseesseansesssessaessaesseenseensesssesssenseensenns 195
8.2.2  Register Configuration and DesCription...........ccueeverveerierriesieesiereenieeneeeeeenessnens 195
8.2.3  PINFUNCHONS ..ottt ettt st e et eeeeeetaeeseeenes 200
IR S 1 B 1< SO SRS 202
8.2.5  MOS INPUL PUIL-UD .ttt et 202
B3 POt 3ttt bbb s e h et 203
8.3.1  OVEIVICW .eiuieiieiieii et et ettt et e bt ebeeseesatesaeesteenseenseesseessessaesseenseensesnsessnenseensenns 203
8.3.2  Register Configuration and DesCription...........ccuevverveerieriieriveseeneenieeneeeeeenenenens 203
8.3.3  PINFUNCHONS ..ottt ettt sttt e et e e aaeenee e 209
T T A o 1 B 1< SO RSP STRUS 211
8.3.5  MOS INPUL PUIL-UD ..ttt 211
B4 POTE Attt bbbttt s h et 212
841 OVEIVICW..eeiuieiieiieiieeie et ettt et eteebeesaesseesae e seenseesseessesssesseenseenseensesssesssenseensenns 212
8.4.2 Register Configuration and DeSCription...........ccueevereerierrierieeseeneesieeneeereenenenens 212
8.4.3  PINFUNCHONS ..ouiiiiiieciecceecee ettt ettt sttt e et eeaaeeseeenes 214
IR 1 T 11 SO SPSTRPS 215
LT o3 A TSP 215
8.5.1  OVEIVICW..eeuieuieiieii et et ettt et e et e eteesaesaeesaeesseenseanseessesssesseesseenseensesssesssenseensenns 215
8.5.2  Register Configuration and DeSCription...........ccueevereerierciesiiesieseenieeseeeeeenenenens 216
8.5.3  PIN FUNCHONS ...ootiiiieiieiecie ettt see e e sseeseenseessessnensaens 218
T T B o 1§ B 1< SRS 218
8.5.5  MOS INPUL PUIL-UD ..ttt 219
LTI o3 A USSP 219
8.0.1  OVEIVICW..oeuieiieiieiieieeiieete et esteeteebeesaesseesaeesseenseenseessesssessaesseenseensesssesssenseensenns 219
8.6.2  Register Configuration and DesCription...........ccevverveerieeeierieesienienieenieeveenenenens 220
8.6.3  PIN FUNCHONS ...ooviiiieiieiecie ettt et saeesseeseenseesseesaenseens 221
I T S o 1 T 1< SRS 222
8.6.5  MOS INPUL PUIL-UD ..ttt et 222
A 3 ¢ A RSP R 223
871 OVEIVICW..oeuieiieiieieeie et ete et este e beesbeesaesatesaeeseenseensesssesssesseesseesseensesssesssenseansenns 223
8.7.2  Register Configuration and DeSCription...........ccueeverieerierrieriiereeneenieeneeeeesnenenens 223

Rev. 6.00 Aug 04, 2006 page xv of xxxiv

RENESAS



8.7.3  PINFUNCLIONS ..ot e et e e e et e e e e e e s eennaaaeeeas 225

874 PN StALS. ..ottt bt ettt st saee e et ea 225
B8 POTE 8ttt ettt st 226
B8l OVETVIBW...eueiiiiiiiiieiteet ettt ettt ettt ettt be sttt e e e 226
8.8.2  Register Configuration and DeSCription........c..ccuevvereerieriiesireseeseenieeneeeeeenenenens 226
8.8.3  PIN FUNCHONS ...eotiiiieiieie ettt 228
884 PN StAteS. . ettt ettt st ne et ea 229
LI T 03 20 SRS 229
801 OVETVIBW...eueiiiiieiiie sttt ettt ettt sttt ettt et b et be st e e e e e 229
8.9.2  Register Configuration and DesCription...........ccueevereerieriierieereerienieeseeeveenenseens 230
8.9.3  PIN FUNCLIONS ...otiiiiiiiieiieieeret ettt sttt 231
8.9:4 PN StAtES. ..ottt e b ettt st na et e 232
T KO 03 20 = YOS 232
B.L0.1  OVEIVIEW ...ttt ettt ettt ettt ettt et ee e e s e s b e b e e bt ebeeneesneesaeenaeenneans 232
8.10.2 Register Configuration and DeSCription...........ccvevuierveecierieneeneenieesieeeeseenenenseens 233
8.11 Input/Output Data Inversion FUNCHION .........c.cccveriieiiieriieiecie e 233
BLL.T  OVETVIBW...eueeiiiieniiierie ettt ettt ettt st b et b et et st be bt ebe et ense e 233
8.11.2 Register Configuration and DeSCriPtions ........cceerueeueeierieriereeneeie e eeesieeneens 234
8.11.3 Note on Modification of Serial Port Control Register ...........cccccocvrciniiniencennen. 236
812 APPLCAION INOTE ...ttt ettt et st ea et e et eeeeeseeeseeas 236
8.12.1 The Management of the Un-Use Terminal .............cccoeevvrieiienieneenieeieeieeieiens 236
SECION O TIMETS ... 237
L2 B 0 )< o 4 1< OSSO 237
LB U111 1<) o 2 OSSPSR 238
L2 B O )< o 1<) OSSPSR 238
0.2.2  Re@ISter DESCIIPLIONS ...eeuvieeiiieieiieriieieete et eeeettesteeseeseesessaesseesseeseenseessenssensaens 240
0.2.3  TimEr OPEIAtION.......eetierieiieeiieriieteeteetesteseeesseeseesseassesseesseesseesessessnesseesseensenns 245
9.2.4 Timer A OPeration StAtES .........ccceeeeerierieriieieereeieseesteeeseseeseesseesseesessnesseessenns 246
0.2.5  APPLICAtion NOTE ......ooitiiiiiiieiie ittt ettt sttt s saee e ens 246
L2 T U111 1<) o OSSOSO 247
LR T B O )< o 1<) OSSPSR RUTRURSR 247
9.3.2  Re@iSter DESCIIPLIONS ...eeuvieiiieieiiieriieieete et eetestresteesseesseesessaesseesseesseenseessenssensaens 249
0.3.3  TiMETr OPCIALION....c.ueetieiieieeiierteeteeteeteeteseeesseeseesessessaessaesseessessessnesseesseensenns 252
9.3.4  Timer C OPeration StAteS.......cceccverierrierrierieeieerreseesseessesresaesseesseessessnesseesseessenns 254
0.3.5  USAEE INOTE....eeiiiiiiiieiteete ettt ettt set e st sare e st e s e e e 255
L2 U111 1<) o OO 256
04,1 OVEIVIEW ..ottt ettt ettt ettt ettt et e bt e e e e et eebeesbeesbeebeemteemeeeaeenneenseans 256
0.4.2  RegiSter DESCIIPLIONS ...eeuvieieiiieiieriieiteie et eteeteesseesseeseesessaesseesseesseenseessenssenseens 259
9.4.3  CPU INLEITACE. ... .etiteriieiieieeietesert ettt sttt 266

Rev. 6.00 Aug 04, 2006 page xvi of xxxiv

RENESAS



LR O o T ¢ 1510 s (OSSPSR 269

0.4.5  APPLICAtioN NOLES ....oeitieiiiiieiieiiert ettt ettt et e e e eneeens 272
0.5 TIMEE Gttt ettt b e bt bttt et et bbbt et eane e 276
0.5 1 OVETVIBW....eretiiinieietesteet ettt ettt ettt sttt et ettt st be bt et et enbenaen 276
9.5.2  RegiSter DESCIIPLIONS .. eeuvieeiieiieiiiertieteeie et eteeteesseesseesseeaessaesseesseesseenseessenssenseens 279
0.5.3  NOISE CANCLILT ...ttt ettt s see et e eaeeeseenbeens 284
L T I O o T ¢ 1510 s (OSSPSR RUTRURR 286
0.5.5  APPLICAtion NOLES ....cccuieiiiiiiiieiie ettt sttt et e eaeesaee e ens 291
9.5.6 Timer G Application EXample.........ccceevieviieciiiiinienieieee et 295
9.6 WatChdOg TIMET .....eeiviiieieiieiieie ettt ettt saeete st esaeessessaeseenseensesnnesnnenns 296
0.6.1  OVETVIBW....eueeiiinieiiterteet ettt ettt ettt et ettt sttt ebe ettt sttt besbe st et entenaen 296
9.6.2  RegiSter DESCIIPHIONS ...ecuvieuiiiiieitieriieteete ettt ettt ettt see st e see et eaeeeneeseeens 297
9.6.3  TIMET OPCIATION. ...cuuietieuiieiieitieitiertt ettt et ettt et e et e sbee bt e eesneesneesaeenseeeeens 301
9.6.4 Watchdog Timer Operation States ..........cccceeruerierierieneeie e sce e 302
9.7  Asynchronous Event Counter (AEC) ......cccueiiriiiriiiiiiie ettt 303
0.7 1 OVETVIBW....eueiiiiiietiiteeieeit ettt ettt bbbttt et b e bbb et et bt ebe bt eneen 303
0.7.2  Re@ISter DESCIIPLIONS ...eeuvveiieiieieeiieeteseeesieeteeteeetesaeseaeseaesseesseesseessesssessnensaensens 305
L T O 0T ¥ 1510 s (USSP 310
9.7.4  Asynchronous Event Counter Operation Modes...........cccceereereeneeneenirnienienens 311
0.7.5  APPLICAtioN NOLES ....eotieiiiiieiie ettt ettt sttt et e eee e e enneens 312
Section 10 Serial Communication INterface ............cccooevrveieiriciciciceeeeee 315
LO.T  OVEIVIEW ..ttt sttt ettt st b bbbt st bt beebe et et et e sbeebesbeeaneaens 315
TO 1.1 FALUIES .ttt ettt e sttt e st be e e s enees 315
10.1.2 BlOCK DIaGIam...c..coiuiiiiiiiiiieieieeee ettt 317
10.1.3  Pin Configuration.........coeoueiierienieniiete ettt ettt eeee e 318
10.1.4 Register Configuration...........cccevveriieriieieeiesieseeseeteete e seresaeesseeseessesenessnesseas 318
10.2  RegISter DESCIIPLIONS ...evvievietieiieieeieetestesteesieesteeaesreseeesseeseenseesseessesssesseesseensesnsesnsensns 319
10.2.1 Receive Shift Register (RSR) ....ccoeeieviieiiieiicieieceeteeee e 319
10.2.2 Receive Data Register (RDR) ......cooiiiiiiiiiiiiiiiie e 319
10.2.3 Transmit Shift Re@ister (TSR) .....cooiiiieiiiiiiie e 320
10.2.4 Transmit Data Register (TDR)......ccccoiieiiiiiiiiieieeee e 320
10.2.5 Serial Mode Register (SMR)......ccccoieiviriiiiiiieiiesteieeie e 321
10.2.6 Serial Control Register 3 (SCR3).....cccviviieiiiieiieceeeee et 324
10.2.7 Serial Status RegiSter (SSR) ..cvievieiiiieiieieieee et 328
10.2.8 Bit Rate Register (BRR) ....cccoiiiiiiiiiieeeee e 332
10.2.9 Clock Stop Register 1 (CKSTPRI)....c.coouiiiiiiiiiieeee e 337
10.2.10 Serial Port Control Register (SPCR)......c.coiiiiiriiiiieiieeceeeeee e 338
10.3  OPCTALION. .....eeiieiieieieiiestiestt et ette et e ettesteeteesbesssesssessaesseesseenseesseansesssenssensaensesssenssesssesnsennns 340
103,17 OVEIVIEW ..ttt sttt ettt sttt ettt bbbt ettt sbe bt e bt et ente e ennes 340

Rev. 6.00 Aug 04, 2006 page xvii of xxxiv

RENESAS



10.3.2 Operation in Asynchronous Mode ............cceiieiieiiiieiieiereeeeee e 345

10.3.3 Operation in Synchronous Mode ...........cccecueriirierienierieeee e 354
10.3.4 Multiprocessor Communication FUNCtion...........c.cceeeveeierieniiecieeienieneeseeee e 361
TO.4  IIEEITUDES .eenvteenieeeiteette et ettt et ettt ettt ettt e st e sttt e s it e e sab e e sabeesabeesabeesateesabeesnbeesnseesnbeesaseennses 368
10.5  APPLCALION INOLES ...veevvieeieiieiieiieieeteetesteesteeseetesaesaeesseesseesseensesssesssenseenseessesssesssesseenens 369
Section 11 14-Bit PWM. ..o 375
L B 0 1<) o 4 1<) PR RSR 375
T1.1T FATUIES ..ottt sttt et et 375
11.1.2 BIOCK DIa@Iam......cccueeiiiiiieiieieeiiesieeiteie ettt et eseenseesseensesnnas 376
11.1.3  Pin CONfIGUIAtION. .....ccitiiiiiierieriierieeieeieeteetesiee e eseeteesaeeeaesseesseenseenseensesssennnes 376
11.1.4 Register Configuration..........c.ccereerieiieienienierieee et 377
11.2 Register DeSCIIPLIONS ......eovuietieiieieeiieeie ettt ettt ettt e e ee bt esbeebe e eneeeee 377
11.2.1 PWM Control Register (PWCR)......ccccoiiiiiiiiiiieieie e 377
11.2.2 PWM Data Registers U and L (PWDRU, PWDRL).......ccccccvenininininiiicienene. 378
11.2.3 Clock Stop Register 2 (CKSTPR2)......cccveiieiieieiiecieceetet e 379
L1.3  OPCIALION......eiiieieieieeiiestiett et et e et e et e st e beesseesbessaessaesseesseenseenseensesssanssenseenseensenssesssesnsennns 380
L 0 B 0 T3 1 5 () & H OSSPSR 380
11.3.2 PWM Operation MOAES .......cocueeruieiiieiieiieeiieeiiesieeie e 381
SeCtion 12 A/D CONVEITET .......couvieeieieeieeicieieiee e 383
I2.1 OVEIVIEW ..ttt sttt sttt et ettt st b et he ettt s bt e bt bt ebe et et et e nbeebesbesaneaens 383
T2.1.1 FRATUIES ..ceviiiiiieieeie ettt ettt et et en 383
12.1.2 BlOCK DIaZIam ...cc.eoiuiiiiiiiiiieieietee ettt 384
12.1.3  Pin Confi@Uration........ccoeoueeieiieniieniieie ettt ettt ettt 385
12.1.4 Register Configuration..........c.ccereerieiieieniesieseete et 385
12,2 RegIStEr DESCIIPLIONS ...evvevieiieiieiieieeiestesieesteesteeaeereseeesseeseenseesseessessaesseesseensennsennsenses 386
12.2.1 A/D Result Registers (ADRRH, ADRRL).......cccceevviiriiiiicieieieeeeee e 386
12.2.2  A/D Mode RegiSter (AMR) .....oooviiiiiiieiieciiesiieeee ettt 386
12.2.3  A/D Start Register (ADSR)...cueiiiiieiieieee e 388
12.2.4 Clock Stop Register 1 (CKSTPRI)....c.cooiiiiiiiiiiieeee e 389
L B 00 1<) 14 o)« FE PP 390
12.3.1 A/D Conversion OPEration ...........cceecveeveeeeseereesseenseessessesseseesseessesssesssessessns 390
12.3.2 Start of A/D Conversion by External Trigger Input...........cccccvevveviecirncrennennnne. 390
12.3.3 A/D Converter Operation MOAeS..........ccvveuieiirieiieriienieeiieie e eevesevesenessaesseeees 391
124 TIEEITUDES «neeeeieeeiteette ettt ettt ettt et ettt et ettt e sab e e bt e sat e e s bt e e sabeesateesabeeseteesmneenanes 391
12,5 TYPICAL USE ..ttt ettt s sttt et e ae e e b et e e enteeneeseeesmeeeaes 392
12,6 APPLICALION INOTES ....euiiiiieietieieeie ettt ettt ettt s e ettt et et eae e s b et e beenteenaesneesaeenees 396
12.6.1 APPlCAtiON NOLES ....veeiieiieiieieeieeiieteie ettt et eebeesaessaesse e saesseenseennes 396
12.6.2 Permissible Signal Source Impedance ...........cccccevverieriieriieieeieeieeeeee e 396

Rev. 6.00 Aug 04, 2006 page xviii of xxxiv

RENESAS



12.6.3 Influences on AbSolute PreCISION......ccuuvvviiiiiiiiiiieiieee et 397

Section 13 LCD Controller/DITVEr .........cooiiiriririieieeieieeeeee e 399
1301 OVEIVIEW ..ttt sttt sttt ettt st b e bt bt ettt s bt b e et eb e et et et e sbesbeabeeaneaens 399
L1311 FATUIES ...ttt et sttt et et ebe s 399
13.1.2 BlOCK DIaGIam ...cueiiiiiiiiiiie ettt 400
13.1.3  Pin Confi@uration.......c.coeouiiierienienieieeie ettt ettt et eaeas 401
13.1.4 Register Configuration..........c.ccoceerieiieienienieiee e 401
13.2  RegISter DESCIIPLIONS ...evvievieiieiieiieieeiestestee st esteeaeereseeesseesseenseesseessessaesseesseessesnsesnsensns 402
13.2.1 LCD Port Control Register (LPCR).......ccccueriiriieriieieiie e 402
13.2.2 LCD Control Register (LCR) .....c.ccciiiiriieiieiieieeie ettt 404
13.2.3 LCD Control Register 2 (LCR2)......coceiiiiiiiiieiieeeieee e 406
13.2.4 Clock Stop Register 2 (CKSTPR2)......ccciiiiiiiiieie et 408
L0 B 00 1<) 14 o)« FE PRSP 409
13.3.1 Settings Up t0 LCD DiSPIaY .....cccvervierrieriieiieiesie ettt ese e 409
13.3.2 Relationship between LCD RAM and Display.........cccoeveviveviiecieniienieneeeeeenee. 412
13.3.3 Luminance Adjustment Function (Vo Pin).......ccccoecvvviiiiiiiniiniiieeeeeeceenn 419
13.3.4 Low-Power-Consumption LCD Drive System .........cccoccevoeriiniienieniieeeieeeeenee. 420
13.3.5 Operation in POwer-Down MOdes ...........cocuerieriiniinieiiee e 424
13.3.6 Boosting the LCD Drive Power Supply.......ccocevierieniiiiiiieeeceeee e 425
13.3.7 Connection to HDOOT00 ........coceeiiiiiiiriiiiieieienesee et 426
Section 14 Power Supply CirCUit.........c.ccocovevieiriieieieieeee s 429
| B € 1<) o 4 1< PO 429
14.2  When Using Internal Power Supply Step-Down Circuit..........ccoeeeieenernenoeiienceneeene 429
14.3  When Not Using Internal Power Supply Step-Down Circuit.........ccceeveeveioeneenieneennnne 430
14.4  HB/382TS GIOUP ..eveeuieniiriieieeieeitete ettt ettt ettt ettt ettt st eb et b b et eanenaens 430
14.5 Notes on Switching from the H8/3827R to the H8/38327 or H8/38427 .....cceevvvvervenennnns 430
Section 15 Electrical CharacteriStiCs........cocovuiuririiniiiiniieisereieseessce e 431
15.1 H8/3827R Group Absolute Maximum Ratings (Regular Specifications) ...........ccccceeueeee. 431
15.2 HS8/3827R Group Electrical Characteristics (Regular Specifications) .........cc.cceeeeveeneene 432
15.2.1 Power Supply Voltage and Operating Range............ccoeevvevverrenienienieneeieeeeenen. 432
15.2.2 DC CRAraCteriSLICS ..c..eoueeueeureieiertinterieeitetenteste sttt estete st s bbbt et estenaeseesbesaeene 435
15.2.3  AC CRaracteriSLiCS .....eoueeueeureienieriinierieeitetenteste sttt et estete st st sbe bt et estenae e sbesaeene 441
15.2.4 A/D Converter CharacteriStiCs ........eeruieuerierierierierieeie et 444
15.2.5 LCD CRaracteriStiCS .. coueeureuteeuiertientientieteeteeeesteesteeste et eee e eseesteesseebeenseeneeenees 446
15.3 HS8/3827R Group Absolute Maximum Ratings (Wide-Range Specification)................... 448
15.4 HS8/3827R Group Electrical Characteristics (Wide-Range Specification) ........................ 449
15.4.1 Power Supply Voltage and Operating Range............ccoecveeeverrenienienieneeieeeeene. 449

Rev. 6.00 Aug 04, 2006 page xix of xxxiv

RENESAS



IS BT O O 1 F: 1 ¢ Yo 1<) 1] 5 (o1 I ORI 452

15.4.3  AC CharacteriStICS «...eerueerueetieieeiieetienttete et etesee st ce st e bt et et e eaeesseesbeenbeenbeeneeenees 458
15.4.4 A/D Converter CharacteriStiCs .........c.ererieierierienienesiieteteie st st eeeeeee e 461
15.4.5 LCD CharacteriStiCS ...c.ueeueeuteierierienierierieeiteteteste st st ettt ste st sbesbeebeeseesenaeseeenes 463
15.5 H8/3827S Group Absolute Maximum Ratings ...........ccceeveveieviieiieniinieniecieseeseenee e 465
15.6  H8/3827S Group Electrical Characteristics .........ccereereerieniieniieieeieeie e 466
15.6.1 Power Supply Voltage and Operating Range..........cccooceeiiiiniinienienceeeeee, 466
15.6.2 DC CharacteriStICS «..eerveerueeteeieetiestienteeteete et seeseeestee et e et enteeseesseesbeenbeenseeneeenees 468
15.6.3  AC CRaracteriSLICS .....eoueeueeureienieriintinieeitetenteste st ettt ete st sttt et et sae e b e eae 474
15.6.4 A/D Converter CharacteriStiCs .........coererreierierienieneniietetete e s eieeeeee e 477
15.6.5 LCD CharacteriStiCS ......eeueeuteteieniinierierieeiteteie st sie sttt eetesteste st b siesbe et esenaeseeenes 479
15.7 Absolute Maximum Ratings of H8/38327 Group and H8/38427 Group .........cccceeueeue.ne. 480
15.8 Electrical Characteristics of H8/38327 Group and H8/38427 Group.......c.ccevveveeenveeuenne. 481
15.8.1 Power Supply Voltage and Operating Ranges ...........ccocceeverienienienienenienenee. 481
15.8.2 DC CRAraCteriSLICS ..c..eoveeueeureieieniiniesieeitete et ste ettt te st sttt ebe et e e e e sbe e eae 484
15.8.3  AC CRAracteriSLICS ..c..eeueeueeureieieriieieriteitete st st ettt ettt sttt ettt s sbe e eae 492
15.8.4 A/D Converter CharacteriStiCs .........c.erereeierierieniereniieteteieneesie s eeeeesae s 495
15.8.5 LCD CRaracteriStiCS .. ccueeueeteruiertientietieieeteeeesieesteeste et et eneeeaeesteesbeebeenaeeneeenees 496
15.8.6 Flash Memory CharacteriStiCs.........uemieruieriirrieiie ettt 497
15.9  Operation TIMING ........cociiiiiiieiieieetieet ettt sttt ettt et e et et et enteeaeesneeseeenees 499
15.10 OUtpUut LOAd CITCUIL ...veevieiieeiieiieeiieeiieeieete ettt et e seeesteesseenbeesaeesaessaessaesseenseensesnsenens 503
I5. 11 RESONALOT ....eviiiiiiiiriteiiett ettt ettt ettt e sae ettt et s e sb e b enbeebeemae e eae 503
I5.12 TUSAZE NOLE...couiieiieeiiieeteeeitt sttt et e sttt e s bt ettt e sttt ettt e sabe e bt e essbe ettt essseesaeessseesseennseesnses 504
Appendix A CPU INStrUCHON S€L........cooiiuiiieiieieieieieeieee s 505
ALl INSTIUCTIONS ...ttt ettt ettt et et et e st e e bt e s bt e e b e e bt ebeemeeemeesaeesaeenseeneeans 505
A2 Operation Code MAP.......c.ocieiiieiiieieeieeie ettt ettt et e st este e e esbeessesnaessaessaesseenseensenns 513
A3 Number of EXECUION STALES.......coueriiriririieieieiestisierit ettt sttt 515
Appendix B Internal I/O REZISTETS .........cooiiiviiieieieieieieiee s 520
Bl AAIESSES ittt et ettt st nae ettt enneens 520
B.2  FUNCHONS ..ottt ettt ettt et e et e e bt e s b e e e bt e bt e beeaeeemeesaeeeneenbeaneeans 525
Appendix C /O Port Block Diagrams...........cccoeveiieieiieieieieeeieeee e, 584
C.1  Block Diagrams 0f POTt L.......c.cccieiiieiiieiiiieiie ettt sse e e e ene 584
C.2  Block Diagrams 0f POrt 3......c.ooiiiiiiieiee e e e 588
C.3  Block Diagrams 0f POTt 4........coouiiiiiiiiiiieeie et 598
C.4  Block Diagram Of POIt S ......ooiiiiiiieiiieee et 602
C.5 Block Diagram Of POIt 6 .......cceeeiiriieiiieiieieeie ettt sse s 603
C.6  Block Diagram OF POIt 7 .......ccueeieiieiiieiieie ettt s sne e sse s e 604

Rev. 6.00 Aug 04, 2006 page xx of xxxiv

RENESAS



C.7 Block Diagrams 0f POrt 8.........oouiiiiiiiiiiiiiece e 605

C.8  Block Diagram 0f POrt A .....cooiiiiiiieiee et 606
C.9  BIOCK DIa@ram 0F POTE B ........veeuoveeeeeeeeeeeeeseseeeeeeeseeeesseeseseeesssesessseeesssessseeeesseesesseseee 607
Appendix D Port States in the Different Processing States.............cccccccooevvruennnnne. 608
Appendix E  List of Product Codes...........coooriiiiirieiiieieieiseeeee s 609
Appendix F Package DIMENSIONS ...........ccoovvvieiiieiiiiicieiceeee e 614
Appendix G Specifications of Chip FOrm ..........cccoovieiiieiciiciceeeceee e, 617
Appendix H Form of Bonding Pads...........coooooiiiiiiinieieeee s 619
Appendix I  Specifications of Chip Tray........ccccoocoveieieiicieeieeeeeee e 622

Rev. 6.00 Aug 04, 2006 page xxi of xxxiv

RENESAS



Figures

Section 1 Overview
Figure 1.1 (1) Block Diagram (H8/3827R Group and H8/3827S Group).....cccceveereereeneeennene
Figure 1.1 (2) Block Diagram (H8/38327 Group and H8/38427 Group)........cccecveeeeveeneencene
Figure 1.2 Pin Arrangement (FP-80A, TFP-80C: TOp VIEW) ...cccevveienienieniiniinieneeieeenn
Figure 1.3 Pin Arrangement (FP-80B: TOP VIEW) .....cccieriieiirieiieriieneenie e
Figure 1.4 Bonding Pad Location Diagram of H8/3827R Group (Mask ROM Version)
(TOP VIEW) ettt et ettt ettt be e bt e e e et e e eaeeeneenaeans
Figure 1.5 Bonding Pad Location Diagram of H8/3827S Group (Mask ROM Version)
(TOP VIEW) ettt ettt sttt a et ettt e e aeesneenaeans
Figure 1.6 Bonding Pad Location Diagram of HCD64F38327 and HCD64F38427
(TOP VIEW) .etieieieiieetieetteeie ettt ettt ettt et et e seaessaessaessaenseanseenseessenseenssensaens
Figure 1.7 Bonding Pad Location Diagram of H8/38327 Group (Mask ROM Version)
and H8/38427 Group (Mask ROM Version) (Top VIeW) ......ccccceveereeneenienienne
Section 2 CPU
Figure 2.1 CPU REGISIEIS ...ttt sttt ettt ettt e be ettt sbe e
Figure 2.2 STACK POINLET ..c..eeuieiietiterie sttt et
Figure 2.3 Register Data FOrmMats..........coceviriiiiiieiiininieseneeeeeee e
Figure 2.4 Memory Data FOrmMats .......cooueiieiiiiieiee et
Figure 2.5 Data Transfer Instruction Codes .........cceeuerierierienieieeeeeee e
Figure 2.6 Arithmetic, Logic, and Shift Instruction Codes ..........ccoecveenienienieneneeeee,
Figure 2.7 Bit Manipulation Instruction Codes..........coerereririeienieneneneeenceeeeeeee s
Figure 2.8 Branching Instruction Codes...........coevirieieninenininieieieneese e
Figure 2.9 System Control Instruction Codes ...........coeveririrerieienieieneseneseeeeeeeee
Figure 2.10 Block Data Transfer Instruction Code ..........cccevieiieiieiieiiiieneeeee e,
Figure 2.11 On-Chip Memory Access CYCLE .....oiriiiiiiiiiieieeieeiereeeee e
Figure 2.12 On-Chip Peripheral Module Access Cycle (2-State AcCess) ...cooveveereerieenueannen.
Figure 2.13 On-Chip Peripheral Module Access Cycle (3-State AcCess) .....ccevvererererenunene
Figure 2.14 CPU OpEration STALES .........cceeueeieierienienierie ettt ettt
Figure 2.15 State TTANSILIONS. .c..eivertietieiieiietetete sttt ettt ettt sttt see b
Figure 2.16(1) H8/3822R, H8/38322, and H8/38422 Memory Map ........cccecevveererenecnennencnn.
Figure 2.16(2) H8/3823R, H8/38323, and H8/38423 Memory Map .......cccceeveereneniecnennencnn
Figure 2.16(3) H8/3824R, H8/3824S, H8/38324, and H8/38424 Memory Map ...........cceueee.
Figure 2.16(4) HS8/3825R, H8/3825S, H8/38325, and H8/38425 Memory Map .......c.ccecceuuenee
Figure 2.16(5) H8/3826R, H8/3826S, H8/38326, and H8/38426 Memory Map .......................
Figure 2.16(6) H8/3827R, H8/3827S, H8/38327, and H8/38427 Memory Map ...........c.c........

Rev. 6.00 Aug 04, 2006 page xxii of xxxiv

RENESAS



Figure 2.17

Figure 2.18

Data Size and Number of States for Access to and from On-Chip Peripheral
IMOGUIES ...ttt s st 75
Timer Configuration EXample ........cccccvevieriieiiieiiiiieciecteeee e 76

Section 3 Exception Handling

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7

RESEt SEQUEICE ...ttt et 84
Block Diagram of Interrupt Controller ............ccoocevieririiiiinienieneeeee e, 99
Flow Up to Interrupt ACCEPLANCE....c..eeverueiriiiriieriieniieieeie ettt 101
Stack State after Completion of Interrupt Exception Handling...............c.c...... 102
INEETTUPE SEQUETICE ...ttt et 103
Operation when Odd Address is Set in SP.......ccvvviveiiiieniiie e 105
Port Mode Register Setting and Interrupt Request Flag Clearing Procedure..... 107

Section 4 Clock Pulse Generators

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9 (a)
Figure 4.9 (b)

Figure 4.10
Figure 4.11
Figure 4.12

Block Diagram of Clock Pulse Generators .............cceeevveeveevenieneenieeniesiesnenees 109
Typical Connection to Crystal OSCillator............cceevverieriieriiecieeienieneeie e 110
Typical Connection to Ceramic OSCillator..........cecvvervieriiiieriienieiieie e 110
Board Design of Oscillator CirCuit ........cceerueeiieienieiieneereee e 111
External Clock Input (EXample) .......cccoeiiiieiiiiiieeiecie e 111
Typical Connection to 32.768 kHz/38.4 kHz Crystal Oscillator (Subclock) ..... 112
Equivalent Circuit of 32.768 kHz/38.4 kHz Crystal Oscillator.............c...co....... 112
Pin Connection when not Using SubclocK...........cevveviieciieieniienieieeeeie e, 113
Pin Connection when Inputting External ClocK.........c..cocevvevereiiienincncnenennen. 113
Pin Connection when Inputting External Clock

(H8/38327 Group and H8/38427 GIOUP) ....ceeoeerueeruieniieniieniienieeseeieeeeeie e 114
Example of Crystal and Ceramic Oscillator Element Arrangement................... 116
Negative Resistance Measurement and Circuit Modification Suggestions........ 117
Oscillation Stabilization Wait TIme........cccceereririereniniieeieeeeee e 118

Section 5 Power-Down Modes

Figure 5.1
Figure 5.2
Figure 5.3

Mode Transition DIiagrami..........cccccevierieiiiiiiierieseeee e 122
Standby Mode Transition and Pin States .........ccccoeceiieiinienieneiececeeee 132
External Input Signal Capture when Signal Changes before/after

Standby Mode or Watch Mode ........cceeovieiiieiiiiecieieieee e 133

Section 6 ROM

Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4

ROM Block Diagram (H8/3824R, H8/3824S, H8/38324, and H8/38424) ........ 145
Socket Adapter Pin Correspondence (with HN27C101).....cccooeeiieniinienieene 147
H8/3827R Memory Map in PROM Mode .........ccoocvieiieieniienieieeeeeee e 148
High-Speed, High-Reliability Programming Flow Chart...........ccccoccvvenenenenee. 150

Rev. 6.00 Aug 04, 2006 page xxiii of xxxiv
RENESAS



Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8
Figure 6.9
Figure 6.10
Figure 6.11
Figure 6.12
Figure 6.13
Figure 6.14
Figure 6.15
Figure 6.16
Figure 6.17
Figure 6.18
Figure 6.19
Figure 6.20

PROM Write/Verify TImMINg .......ccceereereiieiieiieriesieee et 153
Recommended Screening Procedure............coveeiieiiiiiiiiiiineieceeeeee e, 155
Block Diagram of Flash Memory ..........ccccvevvieeiirienienieiieieeieeeeeee e 157
Flash Memory Block Configuration ............ccoecuerieniierieecieeieeienieieeie e 158
Programming/Erasing Flowchart Example in User Program Mode................... 169
Program/Program-Verify Flowchart ............coccoooiiiiiiieeeen 171
Erase/Erase-Verify FIowchart.........c.coooeiiiiiiiiiieeeeeeeee, 174
Socket Adapter Pin Correspondence Diagram............coceveevienienienennenneneee 178
Timing Waveforms for Memory Read after Memory Write...........cccoevvvennrnnnen. 179
Timing Waveforms in Transition from Memory Read Mode to Another Mode 180
CE and OE Enable State Read Timing Waveforms................ccocoooevevereverurereneens 181
CE and OE Clock System Read Timing Waveforms............cccoceoevvevereernnnnn. 181
Auto-Program Mode Timing Waveforms.........c.ccooevoiniinienienienieecieeeee, 183
Auto-Erase Mode Timing Waveforms.........c..ccoceevierieiinienie e 185
Status Read Mode Timing Waveforms ..........cccccvevvieeiieienienieneeneese e eee s 186
Oscillation Stabilization Time, Boot Program Transfer Time,

and POWer-DOWN SEQUENCE ......eccvierieiieriieriieiieieeieetesteseesieesseeneeenseenessnessnens 188

Section 7 RAM

Figure 7.1

Section 8
Figure 8.1
Figure 8.2
Figure 8.3
Figure 8.4
Figure 8.5
Figure 8.6
Figure 8.7
Figure 8.8
Figure 8.9
Figure 8.10

1/0 Ports

RAM Block Diagram (H8/3824R, H8/3824S, H8/38324, and H8/38424) ........ 191
Port 1 Pin Configuration ............cceeeverierieniesieeieeiestesneseeseeseeeeeeveenessnesenens 195
Port 3 Pin Configuration ..........c.cecueeierieiienieseere e 203
Port 4 Pin Configuration ..........c.oecueeierieiierieseee et 212
Port 5 Pin Configuration .........cc.oecueeieeieiienieseese et 215
Port 6 Pin Configuration .............cceecveeierieniienieeieeiesee st seesaeesee e eeveenessnesenens 219
Port 7 Pin Configuration ............cceeveeierieniieniieieeieseeseeseesaeesaeenseesveenessnensnens 223
Port 8 Pin Configuration .............ceecveeierieniiesiieieeieseesteseesreesaeeeeesveenessnensaens 226
Port A Pin Configuration ...........cccceeoeeieiieiieniereee e 229
Port B Pin Configuration.........cc.eecueeieeieiienieiceie e 232
Input/Output Data Inversion FUnction ............ccocceieiiiniiniiiiiiieececeee 233

Section 9 Timers

Figure 9.1
Figure 9.2
Figure 9.3
Figure 9.4
Figure 9.5
Figure 9.6

Block Diagram of TImer A .........cccveeiieiieiieiiesieseenie et sie e eseseae e 239
Block Diagram of Timer C ........coceiiuiiiiiiiiiieiieriee e 248
Block Diagram of Timer F.........ccoooiiiiiiiiiiie e 257
Write Access t0 TCR (CPU o TCF)..uuiiiiiiiieiieciie ettt 267
Read Access t0 TCF (TCF - CPU) ..ociiiieiieieeeee e 268
TMOFH/TMOFL Output TimMing .......ccccecveeieriierienieerieeiesieseeneeeeeeeeseesseeeeens 270

Rev. 6.00 Aug 04, 2006 page xxiv of xxxiv

RENESAS



Figure 9.7 Clear Interrupt Request Flag when Interrupt Factor Generation Signal is

VALIA oottt ettt 274
Figure 9.8 Block Diagram of TImer G ........cccvecvieierienieniieiieie e sieseeseesee e eveeeessneseeens 277
Figure 9.9 Noise Canceler Block Diagram............cceevveiiiiinienienieiieieee e 284
Figure 9.10 Noise Canceler Timing (EXample).......cccccvevieriieciercienienieneene e eeeeeeseeeseeeneen 285
Figure 9.11 Input Capture Input Timing (without Noise Cancellation Function) ................. 287
Figure 9.12 Input Capture Input Timing (with Noise Cancellation Function) ...................... 288
Figure 9.13 Timing of Input Capture by Input Capture Input..........cccoeoeeroiriiniinienieeeene 288
Figure 9.14 TCG Clear TIMING .....ccveivieriieiieiieie et eeeeeesieete e eaesaeseaessaesseenseesseessesssensnens 289
Figure 9.15 Port Mode Register Manipulation and Interrupt Enable Flag Clearing

PrOCEAULE ...ttt sttt 295
Figure 9.16 Timer G Application EXample ........c.oooieiiiiiiiiiiieieiee e 295
Figure 9.17 Block Diagram of Watchdog Timer.........ccooeeiiiiiiiiieneeeeeeeeee e 296
Figure 9.18 Typical Watchdog Timer Operations (Example) .........cocceeveiiiniiniinienieneeene 302
Figure 9.19 Block Diagram of Asynchronous Event Counter............cccccevvevierieecienvennenen. 304
Figure 9.20 Example of Software Processing when Using ECH and ECL as 16-Bit Event

COUNLET ...t 310
Figure 9.21 Example of Software Processing when Using ECH and ECL as 8-Bit Event

COUNLETS ...ttt ettt ettt st ettt sae sttt et eaene e 311

Section 10 Serial Communication Interface

Figure 10.1 SCI3 Block DIagram.........cc.eecueeieiieiieniieieeie et eeeeeetete et eae e s seee e e e 317
Figure 10.2 (a) RDRF Setting and RXT INterrupt ........c.cccvevvierrieriieieiieiie e eie e evesevesenns 344
Figure 10.2 (b) TDRE Setting and TXI INtEIrupt .........ccccvevieiieiiiiiieie e 344
Figure 10.2 (c) TEND Setting and TEI INterrupt.........ccooveiieiieiinienieieeee e 344
Figure 10.3 Data Format in Asynchronous Communication...........cccceeveereenieeieneenceneennen. 345
Figure 10.4 Phase Relationship between Output Clock and Transfer Data

(Asynchronous Mode) (8-bit data, parity, 2 StOp bits) .....ccceeveevrircreeierierieinnns 347
Figure 10.5 Example of SCI3 Initialization Flowchart ...........cccccevierieniecienienieceeeeeeee. 348
Figure 10.6 Example of Data Transmission Flowchart (Asynchronous Mode)..................... 349
Figure 10.7 Example of Operation when Transmitting in Asynchronous Mode

(8-bit data, parity, 1 StOP Dit).....ccceeiiriiriieieeeieee e 350
Figure 10.8 Example of Data Reception Flowchart (Asynchronous Mode) ..........cceeevnene 351
Figure 10.9 Example of Operation when Receiving in Asynchronous Mode

(8-bit data, parity, 1 StOP Dit)......cccveciieierieriieieeie et 354
Figure 10.10  Data Format in Synchronous Communication ............cccceecueeruereeieeneeneeneennenns 355
Figure 10.11  Example of Data Transmission Flowchart (Synchronous Mode) ...................... 356
Figure 10.12  Example of Operation when Transmitting in Synchronous Mode..................... 357
Figure 10.13  Example of Data Reception Flowchart (Synchronous Mode)...........ccccvevrnnnee 358
Figure 10.14  Example of Operation when Receiving in Synchronous Mode ............cccceunee. 359

Rev. 6.00 Aug 04, 2006 page xxv of xxxiv
RENESAS



Figure 10.15
Figure 10.16

Figure 10.17
Figure 10.18

Figure 10.19
Figure 10.20

Figure 10.21
Figure 10.22

Example of Simultaneous Data Transmission/Reception Flowchart

(Synchronous MOde).........eeueiiiiieiieiiee ettt ettt naens 360
Example of Inter-Processor Communication Using Multiprocessor Format
(Sending Data H'AA t0 RECCIVET A)..c.vieveeieiiieiieriieieeie e seesieeee e evesenesenens 362
Example of Multiprocessor Data Transmission Flowchart...........c.cccccvenenenee. 363
Example of Operation when Transmitting Using Multiprocessor Format

(8-bit data, multiprocessor bit, 1 StOP i) .....cccceroeerierieniiiiiieeeeeeeeeeee 364
Example of Multiprocessor Data Reception Flowchart ...........cc.coceeiiininnnen. 365
Example of Operation when Receiving Using Multiprocessor Format

(8-bit data, multiprocessor bit, 1 StOP Dit)......cccveeeereeerierierieieeieeieeeeieeie e 367
Receive Data Sampling Timing in Asynchronous Mode..........cccceccevevienencnnene 371
Relation between RDR Read Timing and Data ..........ccocceeveiiiiiiicenieieceee 372

Section 11 14-Bit PWM

Figure 11.1
Figure 11.2

Section 12
Figure 12.1
Figure 12.2
Figure 12.3
Figure 12.4
Figure 12.5
Figure 12.6

Section 13
Figure 13.1
Figure 13.2
Figure 13.3
Figure 13.4
Figure 13.5
Figure 13.6
Figure 13.7
Figure 13.8
Figure 13.9

Figure 13.10

Figure 13.11

Block Diagram of the 14 Bit PWM .....ccccoiiiiiiiiiiiieeeeeeeeeeeee e 376
PWM Output WavefOrm.........ccuveiieieeiieiieieeieee et 381

A/D Converter

Block Diagram of the A/D CONVETter ........cecuveiirierieniieieeieeie e 384
External Trigger Input Timing .........ccooceerieiieiiiieiieeeeeeee e 390
Typical A/D Converter Operation Timing..........cceeceevveerieeeiesieeneenierieeiesvenenens 393
Flow Chart of Procedure for Using A/D Converter (Polling by Software)........ 394
Flow Chart of Procedure for Using A/D Converter (Interrupts Used)............... 395
Analog Input Circuit EXample ........cccoooiiiiiiiiiiiieeeeeeeeeee e 397

LCD Controller/Driver

Block Diagram of LCD Controller/DIiVer...........ceeverierieecieeienieneenieeieereeees 400
Example of A Waveform with 1/2 Duty and 1/2 Bias .......c.cccceceevienenencnennne 407
Handling of LCD Drive Power Supply when Using 1/2 Duty........ccccceeeveeenenee. 409
Examples of LCD Power Supply Pin Connections..........cccceveereeieeeienieniennnens 410

LCD RAM Map when Not Using Segment External Expansion (1/4 Duty) ..... 412
LCD RAM Map when Not Using Segment External Expansion (1/3 Duty) ..... 413
LCD RAM Map when Not Using Segment External Expansion (1/2 Duty) ..... 414
LCD RAM Map when Not Using Segment External Expansion (Static Mode) 414
LCD RAM Map when Using Segment External Expansion

(SGX =17, SGS3 to SGSO = “0000” 1/4 DULY)...c.erveerrereinrireenrenieesieneeene 415
LCD RAM Map when Using Segment External Expansion
(SGX =17, SGS3 to SGSO = “0000” 1/3 DULY)...ccerverirrerieirrerieerrenieesenenene 416
LCD RAM Map when Using Segment External Expansion
(SGX =17, SGS3 to SGSO = “0000” 1/2 DULY)...ccerverirerreireeiererieenenieneene 417

Rev. 6.00 Aug 04, 2006 page xxvi of xxxiv

RENESAS



Figure 13.12

LCD RAM Map when Using Segment External Expansion

(SGX =17, SGS3 to SGSO = “0000” StAtIC)....ccvervrrrrrreereeeaeereereeereeeeeeeeeens 418
Figure 13.13  LCD Drive Power Supply Unit.......cccccverieriieiieiieiesie et eeaeseeens 419
Figure 13.14  Example of Low-Power-Consumption LCD Drive Operation...............ccceuu... 421
Figure 13.15  Output Waveforms for Each Duty Cycle (A Waveform)..........cccccevvervenerennnns 422
Figure 13.16  Output Waveforms for Each Duty Cycle (B Waveform)...........ccccoecivienencn. 423
Figure 13.17  Connection of External Split-Resistance...........cccceeeeveriiiiinienieieeiccieeieeee 425
Figure 13.18  Connection to HDOO 100 ..........cocoeiiiiiiiiiiiiiiiiee e 427
Section 14 Power Supply Circuit
Figure 14.1 Power Supply Connection when Internal Step-Down Circuit is Used............... 429
Figure 14.2 Power Supply Connection when Internal Step-Down Circuit is Not Used........ 430
Section 15 Electrical Characteristics
Figure 15.1 ClLOCK INPUE TIMUNG.....c.vveivieiieiieieeteeeeeieeseeieebeete e saesaeesseenseenseenseessesssensnens 499
Figure 15.2 RES LOW WIAth ..o 499
Figure 15.3 INPUL TIMINE ..evviiieeiieeie ettt ebeeaessaeseeessaessaeseenseensens 499
Figure 15.4 UD Pin Minimum Modulation Width Timing ..........cccccoceeveeniinniininenieceene 500
Figure 15.5 SCK3 Input Clock TImMiNg ......coeueertieriieniieiieie ettt 500
Figure 15.6 SCI3 Synchronous Mode Input/Output Timing.........cccceeveerieeierienoienienieneene 501
Figure 15.7 Segment Expansion Signal Timing........ccccceevverieriiecieeirnienieneesieesie e see s 502
Figure 15.8 Output Load Condition ..........ccveeuieiieierienierieeieeie e stesee e eseeeseeeneeeesseesseens 503
Figure 15.9 Resonator Equivalent CIrCUIt.......c..cveeverierienieie e eve e 503
Figure 15.10  Resonator Equivalent Circuit..........ccooceeiieiieiinieiieiiereeeee e 504
Appendix C 1/0 Port Block Diagrams
Figure C.1 (a) Port 1 Block Diagram (Pins P17t0 P14).c.cccieciieciiiiiiieieieeeceeeeeeee 584
Figure C.1 (b) Port 1 Block Diagram (Pin P13).....ccccocieriiiriieiiieiieieciecieeee e 585
Figure C.1 (¢) Port 1 Block Diagram (Pin P1y, P11) cooooiiiiiieiieiieieciecieeee e 586
Figure C.1 (d) Port 1 Block Diagram (Pin P1g)....cccorieiieiieiiiiieieeeeee e 587
Figure C.2 (a) Port 3 Block Diagram (Pin P37 t0 P3¢) ...oeoiieiiiiiiieiieiecee e 588
Figure C.2 (b) Port 3 Block Diagram (Pin P35)......ccoooieiiiiiiiiiiieieeeeee e 589
Figure C.2 (¢) Port 3 Block Diagram (Pin P3,).....ccccocieiiiiiieiieiieiecieceeieee e 590
Figure C.2 (d) Port 3 Block Diagram (Pin P33)......cccccveiieiiieiiieiiiiecieceeieeie e 591
Figure C.2 (e-1)Port 3 Block Diagram (Pin P3,, H8/3827R Group and H8/3827S Group) ........ 592

Figure C.2 (e-2)Port 3 Block Diagram (Pin P3, in the Mask ROM Version of the H8/38327 Group

and HE/38427 GIOUP) ...eeueeeeieieieitieitieetee ettt 593
Figure C.2 (e-3)Port 3 Block Diagram (Pin P3, in the F-ZTAT Version of the H8/38327 Group

ANd H8/38427 GIOUP) eveevveeeieeiieiiieiiesieeste et et eteeeteeetesaeseaessaesaeesseesseenseenseensens 594
Figure C.2 (f-1) Port 3 Block Diagram (Pin P3,, H8/3827R Group and H8/3827S Group) ........ 595

Rev. 6.00 Aug 04, 2006 page xxvii of xxxiv
RENESAS



Figure C.2 (f-2) Port 3 Block Diagram (Pin P3,, H8/38327 Group and H8/38427 Group)......... 596

Figure C.2 (g) Port 3 Block Diagram (Pin P3).....cccovieiieiieieiiieeecee e 597
Figure C.3 (a) Port4 Block Diagram (Pin P43)....c.ccocoeoiiiiiiiniiiiiiiiicieeenceeeeeeee e 598
Figure C.3 (b) Port 4 Block Diagram (Pin P4))....c.ccccoeviiiiiiiniiiiiiiiiciececeeeceeeee e 599
Figure C.3 (c) Port4 Block Diagram (Pin P4))....c.ccocoeoiiiiiiiniiiiiiiiicieccceceeeeeie e 600
Figure C.3 (d) Port 4 Block Diagram (Pin P4g)......cccocoeiiiiiiiiiiieieeteeee e 601
Figure C.4 Port 5 Block DIagram ..........ccoceeiuieiiieiieieeiiesiesiieieee et 602
Figure C.5 Port 6 Block DIiagram ..........ccooeeiuieiiieiieiieiiesiesieeeee et 603
Figure C.6 Port 7 Block Diagram .........ccccoieieieiiniinineiiiieeeesee e 604
Figure C.7 Port 8 Block Diagram .........ccccocieiiiiieniinineiieceeeseeeeetee e 605
Figure C.8 Port A BIock DIagram.........cceruiriereeieieieiesiesienieeieeitetee et e 606
Figure C.9 Port B BIock Diagram........c..coouieiiiiiiieiieiieieecee et 607

Appendix F Package Dimensions

Figure F.1 FP-80A Package DImMenSions. .........cccuerueririerinirieieienesie sttt 614
Figure F.2 FP-80B Package DImenSions.......c..ceeeveierieriinenieniieieieiesiesie et 615
Figure F.3 TFP-80C Package DImensions ........c.cccevuererinerenieieieienene e 616

Appendix G Specifications of Chip Form

Figure G.1 Chip Sectional FIGUIE ........cocoiiiiiiiiieieeeceeee e 617
Figure G.2 Chip Sectional FIZUIE ......c.cccveviiriieiieieeieeiesieeeee et eve e ssaeneeens 617
Figure G.3 Chip Sectional FIGUIE ......c.cccviiieiieiieiecieeie ettt ee e neeens 618
Figure G.4 Chip Sectional FIZUIE ......c.cccvevieriieiieieeieeiesieeeee et ssaeneeens 618

Appendix H Form of Bonding Pads

Figure H.1 Bonding Pad FOIrm .........oooooiiiiiii e 619
Figure H.2 Bonding Pad FOrM .......cccuoiiiiiiniiiiiiiiecsece e 620
Figure H.3 Bonding Pad FOrM .......cccooiiiiiiniiiiiiiiccce e 621

Appendix I Specifications of Chip Tray

Figure 1.1 Specifications of Chip Tray ......ccccooieiieiiieeeeee e 622
Figure 1.2 Specifications of Chip Tray ......ccccooieiieiiiieeeeee e 623
Figure 1.3 Specifications 0f Chip TIay .......cccoeveriieriiiieeiecieeee e 624
Figure 1.4 Specifications 0f Chip TTay .......cceeveviieriieieeieeieeee e 625

Rev. 6.00 Aug 04, 2006 page xxviii of xxxiv
RENESAS



Section 1
Table 1.1
Table 1.2
Table 1.3
Table 1.4
Table 1.5

Table 1.6

Section 2
Table 2.1
Table 2.2
Table 2.3
Table 2.4
Table 2.5
Table 2.6
Table 2.7
Table 2.8
Table 2.9
Table 2.10
Table 2.11
Table 2.12
Table 2.13

Section 3
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5

Section 5
Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5

Tables

Overview
FOATUIES ..ottt sttt et e e 2
Bonding Pad Coordinates of H8/3827R Group (Mask ROM Version).................. 12
Bonding Pad Coordinates of H8/3827S Group (Mask ROM Version) .................. 16
Bonding Pad Coordinates of HCD64F38327 and HCD64F38427........ccccoveenee. 20
Bonding Pad Coordinates of H8/38327 Group (Mask ROM Version) and
H8/38427 Group (Mask ROM Version)........c.cceoeerierieieeienieiienee e 24
Pin FUNCHONS. ...t ettt et et as 27

CPU
AdAressing MOAES......cooviiiieiiiiieieeieeeeteie ettt se et steebeenbeeeseessessaenenas 40
Effective Address CalCulation.........c..ceouevuererineninineeieieieeseeese e 43
INSEIUCHION SEE ...ttt et st ene 46
Data Transfer INStructions ........c.eeiieririieie e 48
Arithmetic INSTrUCHIONS. ......eeiuiiitieiieieeie e 50
Logic Operation INStrUCTIONS .........eecvieiieieeieniestieteeieeteseeseesseesseesseesseesnessnenseens 51
Shift INSEIUCTIONS «..euvevieiiiieieite ettt 52
Bit-Manipulation INStrUCtIONS .........cccuevierieriieiieie et seeeeees 54
Branching INStrUCTIONS .......coouieiiieiieieiieciieie e 58
System Control INSHUCHIONS ......cueriiiieiieiiee et 60
Block Data Transfer InStruction ............cceoeioeiiiiienienieieeeee e 62
Registers with Shared Addresses.......c.ooverierieniieniieiiiie et 81
Registers with Write-Only Bits ........cccecveeiiiiieiienienieie et 81

Exception Handling
Exception Handling Types and Priorities.........ccceoereereenieiieeiieieciesceeeeeee e, 83
Interrupt Sources and Their Priorities .........ccooereerienienieie e 86
Interrupt Control REGISTEIS ... .ccvieiiiiiiieeieriieiieie ettt sre e seeesenessaeeaens 87
INtErTUPt Walt STALES....cveeiiiieiieeeieriieie ettt ettt e e reeaeesbesseesseessaenseens 104
Conditions Under which Interrupt Request Flag is Set to 1 .......cccccvvvevevveniieiennnene 106

Power-Down Modes

OPErating MOAES ....c..eeieieiiiiieie ettt ettt et et eaeeeaeeneeens 121
Internal State in Each Operating Mode ..........cceeveiierienieiieeieceeeee e 123
System Control REZISIEIS ......cc.eecviiiiiieiieiieie ettt 124
Clock Frequency and Settling Time (Times are in ms)..........cceeveerverveerreevenvenennns 131
Setting and Clearing Module Standby Mode by Clock Stop Register.................... 143

Rev. 6.00 Aug 04, 2006 page xxix of xxxiv
RENESAS



Section 6 ROM

Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7
Table 6.8
Table 6.9
Table 6.10

Table 6.11
Table 6.12
Table 6.13
Table 6.14
Table 6.15
Table 6.16
Table 6.17
Table 6.18
Table 6.19
Table 6.20
Table 6.21
Table 6.22
Table 6.23
Table 6.24

Setting to PROM MOE.....c..ooiuiiiiiiiiieiietee ettt 146
SOCKEt AQAPLET ..c.vieieeieiieiieie ettt ettt e s e e b e e e e eraeesaesteenseenseensessnessaenss 146
Mode Selection in PROM Mode (H8/3827R)....c.cevvevieriieiieiieiieieeieeve e 149
DC CRaracteriSEICS. .....eeueeureieieierieetesteetteitet et sttt sttt ettt ettt sbe s nee 151
AC CharacCteriSTICS. . ceuveeutieuieetientietiete et e et ettt et ettt e see e st e et et e en e eneeeseesbeenneas 152
Register CONfIGUIAtION .......covuiiitieiieiieie ettt 159
Division of Blocks to Be Erased .........ccooieiiiiiiiiiiieeeeceeee e 163
Setting Programming MOAES..........c.ecvverierieniieniieieeieeeesieeie e eee e sree e ens 166
B0t MOAE OPETation.........cecuvervieiieiieieeteiiesiesseesteeseeseessesssesssessaessaesesssessensnes 168
Oscillating Frequencies (fosc) for which Automatic Adjustment of LSI Bit Rate

IS POSSIDIC. ... ettt 168
Reprogram Data Computation Table..........ccccocciriiiiiiiiniiniiieece e 172
Additional-Program Data Computation Table ..........cc.ccecceeiiriiniineninieeeeee, 172
Programming TImME..........ccveruieriieriieiieieeieseesiee st ete e ereseeeseeesteeseesseenseessessnesenes 172
Command Sequence in Programmer Mode............ccoeveriieniieniieiienie e 177
AC Characteristics in Transition to Memory Read Mode..........cccoecvevivriveiennenen. 179
AC Characteristics in Transition from Memory Read Mode to Another Mode ..... 180
AC Characteristics in Memory Read Mode ..........cocceeviiiiiiiniiiieieeeeeeeeee, 181
AC Characteristics in Auto-Program Mode ..........cccccevieiiiiiniienienieeeeceeeeee 183
AC Characteristics in Auto-Erase Mode ..........ccccoeveiiiieienininenineneeceeeeenee 184
AC Characteristics in Status Read Mode .........cccceceveiiiniininininincccceee 186
Status Read Mode Return Codes........c..ooeverieienienieniniinieieieeese e 187
Status Polling Output Truth Table........cccoociiiiiiiiiiiee e 187
Stipulated Transition Times to Command Wait State ..........c.ccecceeeerienienenenenne. 188
Flash Memory Operating States .........cccceveerieriieieeienienieeieeie et 189

Section 8 1/0O Ports

Table 8.1
Table 8.2
Table 8.3
Table 8.4
Table 8.5
Table 8.6
Table 8.7
Table 8.8
Table 8.9
Table 8.10
Table 8.11
Table 8.12

POrt FUNCLIONS ....ecviiiiiiciiecciie ettt ettt ettt et et et eereeeaveeeneeeane 193
POIt 1 REZISLETS ..ottt ettt 195
Port 1 Pin FUNCHONS ....c.eveiiiiiie e 200
POrt 1 Pin StAtES .ooeeeiiiieeie et 202
POIt 3 REZISLEIS ..vevveiieiieiieii et etie et e it eieebeetesaestaesaeesseesseesseesaeessensaenseenseensens 203
Port 3 Pin FUNCHONS ......ooviiiiiiciic ittt e eare e 209
POrt 3 PN States ..ocuviiiiieiiiciiecciee ettt ettt et et e eetaeeeaee e 211
POt 4 REZISLETS ...ttt sttt ettt ettt e e 212
Port 4 Pin FUNCHONS .....c..veiiiiiiie e e 214
POTt 4 Pin StAES ..oeeeeiieeeeie et 215
POt 5 REZISEIS ..veevviiieieieiieiieit ettt ettt sraesae e seeseesseesseessessaesaensens 216
POrt 5 Pin FUNCHONS .....oooviiiiiiciic ittt ettt e eane e 218

Rev. 6.00 Aug 04, 2006 page xxx of xxxiv

RENESAS



Table 8.13
Table 8.14
Table 8.15
Table 8.16
Table 8.17
Table 8.18
Table 8.19
Table 8.20
Table 8.21
Table 8.22
Table 8.23
Table 8.24
Table 8.25
Table 8.26
Table 8.27

POrt 5 Pin StAtES .ooeeeeeiiieeeie e e aea e 218
POIt 6 REZISLETS ..ottt ettt as 220
Port 6 Pin FUNCHONS ......ooviiiiiiciiccieccieeceeee ettt ettt eeane e 221
POrt 6 PN States ..oc.veiiiiiiiiiiiieciee ettt ettt e aaeeeane e 222
POt 7 REZISLEIS ..vevvieieieiesiieiieie ettt et ettt saesae e e saeesseeseesseessenssensaesaensens 223
Port 7 Pin FUNCHONS ....c..vviiiiiieeeeee e 225
POrt 7 Pin StAES ..ceeeeieeeeeeee et 225
POIt 8 REZISLEIS ...ttt eeas 226
Port 8 Pin FUNCHONS ......ooviiiiiiciic ittt ettt et et eeane e 228
POrt 8 Pin StAtes ..ocveiiviieiiiiiieciee ettt ettt et e e staeeeane e 229
POIt A REZISTETS ..evvieeiiieieeiieiieii et et eteeete st e e ebeesbessaesaaesseesseeseenseessenssesssensaensens 230
Port A Pin FUNCHIONS ......oeiiiiiiiceee et 231
POrt A Pl STAteS ....eveiiieeeie et 232
POt B REGISTET ...t ettt 233
Register CONfIGUIAtION .......cecvieeiieiieiieieeie ettt et ste e e e e enseennesenes 234

Section 9 Timers

Table 9.1
Table 9.2
Table 9.3
Table 9.4
Table 9.5
Table 9.6
Table 9.7
Table 9.8
Table 9.9
Table 9.10
Table 9.11
Table 9.12
Table 9.13
Table 9.14
Table 9.15

Table 9.16

Table 9.17
Table 9.18
Table 9.19
Table 9.20
Table 9.21

TIMEr FUNCLIONS ...eiiiiiiiieiii ettt st 237
Pin ConfigUIAtION .. .coeieuiiiiiitietieie ettt sttt eeeas 239
TIMEL A REGISTETS ...eeeiieiieitieiiee ettt ettt ettt e e e en 240
Timer A OPEration StAtES.........c.eevuerieriieriieiieeieereseesseesteeaeeeeseesseesseeseesesssensaens 246
Pin CoNfigUIATION ....ecvvieiiieiieeiieciieieeie ettt ettt e steeteesbeenseessessaeseees 248
TIMEE € REZISEEIS...euviiiieiiieitieiieieeteeie et et et eteeteseaestaessaesseeseensesssesseesseeseenseans 249
Timer C Operation STALES ........ccueruieruieiieieeieetie et eerteeteeee e seeesteeteeneeeeeesaeeneeens 254
Pin ConfigUIatiON ......ueeiiiiieeiietieeee ettt eeeas 258
TIMEr F REGISTEIS ...oueeiiiiiieieieii ettt 258
Timer F Operation MOAES .........cocvieiiiiieieniieiieieeie ettt ese e ssnesseeseeenseeneeens 271
Pin CONfIGUIATION ....eouviieiieiieiieiteie ettt ettt e sae et e esbeenseesaessaensees 278
TIMET G REGISTETS ..euvveiieiieiieiieie ettt ettt et e s e s teeste e seesseesaessaesseesseenseenseans 278
Timer G Operation MOAES ........coouiiiiiiiiieeiieieie ettt 290
Internal Clock Switching and TCG Operation ...........ccceeereeriereeneenieeieeieeeeneeene 291
Input Capture Input Signal Input Edges Due to Input Capture Input Pin

Switching, and Conditions for Their OCCUITENCE .........ccvveveererierierieeieeie e 293
Input Capture Input Signal Input Edges Due to Noise Canceler Function

Switching, and Conditions for Their OCCUITENCE .........ccvveveererierierireieeie e 294
Watchdog Timer REGISTETS ......ccueeuuiiiieiieiieiieriieeeee e 297
Watchdog Timer Operation States .........cccceereroierierierierieeie et eeees 302
Pin ConfIGUIATION ....eueiiiiitieiiete ettt ettt eeesaeenaeas 304
Asynchronous Event Counter REgiSters.........oocvevieriieriieciieiieieeiesieseee e 305
Asynchronous Event Counter Operation Modes ............cccveeveeienienieneeneenieneeenne. 311

Rev. 6.00 Aug 04, 2006 page xxxi of xxxiv
RENESAS



Section 10
Table 10.1
Table 10.2
Table 10.3
Table 10.3
Table 10.4
Table 10.5
Table 10.6
Table 10.7
Table 10.8
Table 10.9
Table 10.10
Table 10.11
Table 10.12
Table 10.13
Table 10.14

Section 11
Table 11.1
Table 11.2
Table 11.3

Section 12
Table 12.1
Table 12.2
Table 12.3

Section 13
Table 13.1
Table 13.2
Table 13.3
Table 13.4

Section 15
Table 15.1
Table 15.2
Table 15.3
Table 15.4
Table 15.5
Table 15.6

Serial Communication Interface

Pin ConfIgUIATION «...eoueiiiiiitietiete ettt sttt e neeas 318
REISEIS ..eeuvieiieiieie ettt ettt ettt et e e