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Cautions

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 materia or (iii) prevention against any malfunction or mishap.

Notes regarding these materias

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 athird party.

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.

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).

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

Renesas Technology Corp. semiconductors are not designed or manufactured for usein a
device or system that is used under circumstances in which human life is potentialy 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.

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

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

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

Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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General Precautions on Handling of Product

1. Treatment of NC Pins

Note:

Do not connect anything to the NC pins.

The NC (not connected) pins are either not connected to any of the internal circuitry or are
used astest pins or to reduce noise. If something is connected to the NC pins, the
operation of the LS| is not guaranteed.

2. Treatment of Unused Input Pins

Note:

Fix all unused input pinsto high or low level.

Generally, theinput pins of CMOS products are high-impedance input pins. If unused pins
are in their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur.

3. Processing before Initialization

Note:

When power isfirst supplied, the product’ s state is undefined.

The states of internal circuits are undefined until full power is supplied throughout the
chip and alow level isinput on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are also undefined. Design
your system so that it does not malfunction because of processing whileit isin this
undefined state. For those products which have a reset function, reset the LS| immediately
after the power supply has been turned on.

4. Prohibition of Accessto Undefined or Reserved Addresses

Note:

Access to undefined or reserved addresses is prohibited.

The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these addresses. Do not access these registers; the system'’s
operation is not guaranteed if they are accessed.
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Configuration of This Manual

This manua comprises the following items:

General Precautions on Handling of Product
Configuration of This Manual

Preface

Contents

Overview

Description of Functional Modules

e CPU and System-Control Modules

*  On-Chip Peripheral Modules

The configuration of the functional description of each module differs according to the
module. However, the generic style includes the following items:

i) Feature

ii) Input/Output Pin
iii) Register Description
iv) Operation

v) Usage Note

o 00k wbdPRE

When designing an application system that includes this L SI, take notes into account. Each section
includes notes in relation to the descriptions given, and usage notes are given, as required, as the
final part of each section.

7. List of Registers

8. Electrical Characteristics

9. Appendix

10. Main Revisions and Additionsin this Edition (only for revised versions)

Thelist of revisionsis asummary of points that have been revised or added to earlier versions.
This does not include all of the revised contents. For details, see the actual locationsin this
manual.

11. Index
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Preface

This LSl isamicrocomputer (MCU) made up of the H8S/2600 CPU with Renesas Technol ogy-
original architecture asits core, and the peripheral functions required to configure a system.

The H8S/2600 CPU has an internal 32-bit configuration, sixteen 16-bit general registers, and a
simple and optimized instruction set for high-speed operation. The H8S/2600 CPU can handle a
16-Mbyte linear address space. The instruction set of the H8S/2600 CPU maintains upward
compatibility at the object level with the H8/300 and H8/300H CPUs. This allows the transition
from the H8/300, H8/300L, or H8/300H to the H8S/2600 CPU.

This LSl is equipped with the flash memory, RAM, two kinds of PWM timers (PWM and
PWMX), a 16-bit free-running timer (FRT), an 8-bit timer (TMR), a 16-bit timer pulse unit (TPU),
awatchdog timer (WDT), atimer connection, a serial communication interface (SCI), an I°C bus
interface 3 (I1C3), an A/D converter, and 1/0O ports as on-chip peripheral modules required for
system configuration.

A flash memory (F-ZTAT™*) version is available for this LSI’s 256-kbyte ROM. The CPU and
the flash memory are connected to a 16-hit bus, enabling byte data and word data to be accessed in
asingle state. Thisimproves the instruction fetch and process speeds.

Note: * F-ZTAT™ isatrademark of Renesas Technology Corp.

Target Users.  This manual was written for users who use this LSl in the design of application
systems. Target users are expected to understand the fundamentals of electrical
circuits, logic circuits, and microcomputers.

Objective: This manual was written to explain the hardware functions and electrical
characteristics of this LSl to the target users.
Refer to the H8S/2600 Series, H8S/2000 Series Programming Manual for a
detailed description of the instruction set.

Notes on Reading this Manual:

» Inorder to understand the overall functions of the chip
Read this manual in the order of the table of contents. This manual can be roughly categorized
into the descriptions on the CPU, system control functions, peripheral functions, and electrical
characteristics.
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* Inorder to understand the details of the CPU's functions

Read the H8S/2600 Series, H8S/2000 Series Programming Manual.

» Inorder to understand the detailed function of aregister whose name is known

Read the index that is the final part of the manual to find the page number of the entry on the

register. The addresses, bits, and initial values of the registers are summarized in section 23,

List of Registers.

Rules: Register name; The following notation is used for cases when the same or a
similar function, e.g., serial communication interface, is
implemented on more than one channel:

XXX_N (XXX istheregister name and N is the channel

number)
Bit order: The MSB ison the left and the LSB is on theright.
Number notation:  Binary is B'xxxx, hexadecimal is H' xxxx, decimal is Xxxx.
Signal notation: An overbar is added to alow-active signal: xxxx

Related Manuals:  The latest versions of all related manuals are available from our web site.
Please ensure you have the latest versions of all documents you require.
http://www.renesas.com/eng/

H8S/2437 Group manuals.

Document Title Document No.
H8S/2437 Group Hardware Manual This manual
H8S/2600 Series, H8S/2000 Series Programming Manual ADE-602-083

User's manuals for development tools:

Document Title Document No.

H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor =~ ADE-702-247
User's Manual

H8S, H8/300 Series Simulator/Debugger User's Manual ADE-702-282
H8S, H8/300 Series High-performance Embedded Workshop, High- ADE-702-231
performance Debugging Interface Tutorial

High-performance Embedded Workshop User's Manual ADE-702-201
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Section1l Overview

11 Features

» High-speed H8S/2600 central processing unit with an internal 16-bit architecture
Upward-compatible with H8/300 and H8/300H CPUs on an object level
Sixteen 16-bit general registers
69 basic instructions
Multiply-and-accumulate instruction

» Various peripheral functions
8-bit PWM timer (PWM)
14-bit PWM timer (PWMX)
16-bit free-running timer (FRT)
8-bit timer (TMR)
16-bit timer pulse unit (TPU)

Watchdog timer (WDT)
Timer connection
Duty measurement circuit
Asynchronous or clocked synchronous serial communication interface (SCI)
I°C bus interface 3 (11C3)
10-bit A/D converter
e On-chip memory

ROM Type Model ROM RAM Remarks
Flash memory HD64F2437 256 kbytes 16 kbytes
version

e General 1/0O ports

1/0O pins. 94

Input-only pins: 16
e Supports various power-down modes
e Compact package

Package Code Body Size Pin Pitch
QFP-128 FP-128B 14.0 x 20.0 mm 0.5 mm
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1.2

Figure 1.1 shows the internal block diagram of the H8S/2437 Group.

Internal Block Diagram
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Figurel.l Internal Block Diagram of H8S/2437 Group
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Pin Description

Pin Assignment
Figure 1.2 shows the pin assignment of the H85/2437 Group.
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132 Pin Assignment in Each Operating Mode

Tablel.l Pin Assignment in Each Operating Mode

Pin

No. Pin Name

QFP- Extended Mode (EXPE = 1) Single-Chip Mode Flash Memory
128  Normal Multiplex (EXPE = 0) Programmer Mode
1 D11 P33/ExIRQ3  P33/ExIRQ3 D3
2 D10 P32/ExIRQ2  P32/ExIRQ2 D2
3 D9 P31/ExXIRQT  P31L/ExIRQT D1
4 D8 P30/EXIRQ0  P30/ExIRQO DO
5 D7 P67/RxD2 P67/RxD2 NC
6 D6 P66/TxD2 P66/TxD2 NC
7 D5 P65/SCK2 P65/SCK2 NC
8 D4 P64/FTCI_1 P64/FTCI_1 NC
9 D3 P63/TMOY_1  P63/TMOY_1 NC
10 D2 P62/TMOX_1  P62/TMOX_1 NC
11 D1 P61/FTOB_1  P61/FTOB_1 NC
12 DO P60O/FTOA_1  P60/FTOA_1 NC
13 VSS VSS VSS
14 P9O/LWR/EXTIOCB1/EXTCLKC  P90/EXTIOCB1/EXTCLKC  A16
15 P91/CS2/EXTIOCA2 P91/EXTIOCA2 Al17
16 vCC vCC vCC
17 P92/CS1/EXTIOCB2/EXTCLKD  P92/EXTIOCB2/EXTCLKD  A18
18 RD P93 NC
19 HWR P94 NC
20 P95/AS AH P95 NC
21 P96/¢ P96/ NC
22 P97/WAIT/ExTIOCDO/EXTCLKB P97/EXTIOCDO/EXTCLKB ~ NC
23 MDO MDO VSS
24 MD1 MD1 VCC
25 MD2 MD2 vCC
26 FWE FWE vCC
27 NMI NMI vVCC
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Pin

No. Pin Name

QFP- Extended Mode (EXPE =1) Single-Chip Mode Flash Memory
128  Normal Multiplex (EXPE =0) Programmer Mode
28 RES RES RES
29 VSS VSS VSS
30 VCL VCL VCL
31 VCC VCC vCC
32 EXTAL EXTAL EXTAL
33 XTAL XTAL XTAL
34 VSS VSS VSS
35 ETMS/PC4* ETMS/PC4* NC
36 ETCK/PC5* ETCK/PC5* NC
37 STBY STBY \Y/ele;
38 ETDI/PC6* ETDI/PC6* NC
39 ETRST ETRST RES
40 ETDO/PCT7* ETDO/PCT7* NC
41 P50/SCKO P50/SCKO NC
42 P51/TxD0 P51/TxDO NC
43 P52/RxD0 P52/RxD0 NC
44 P53/SCK1 P53/SCK1 NC
45 P54/TxD1 P54/TxD1 NC
46 P55/RxD1 P55/RxD1 NC
47 P56/TMO0_1/ExPW4 P56/TMO0_1/ExPW4 NC
48 P57/TMO1_1/EXPWS5 P57/TMO1_1/EXPWS5 NC
49 P40/IRQO/FTIB_1 P40/IRQO/FTIB_1 VCC
50 P411RQ1/FTIC_1 P41/1RQ1/FTIC_1 \Y/ele
51 P42/IRQ2/TMIO_1 P42/IRQ2/TMIO_1 VCC
52 P43/IRQ3/TMIX_1 P43/IRQ3/TMIX_1 VvCC
53 VSS VSS VSS
54 AVSS AVSS VSS
55 P70/ANO P70/ANO NC
56 P71/AN1 P71/AN1 NC
57 P72/AN2 P72/AN2 NC
58 P73/AN3 P73/AN3 NC

RENESAS
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Pin

No. Pin Name

QFP- Extended Mode (EXPE = 1) Single-Chip Mode Flash Memory
128 Normal Multiplex (EXPE =0) Programmer Mode
59 P74/AN4 P74/AN4 NC
60 P75/AN5 P75/AN5 NC
61 P75/AN6 P75/AN6 NC
62 P77/AN7 P77/AN7 NC
63 POO/ANS POO/ANS WE
64 PO1/AN9 PO1/AN9 OE
65 P02/AN10 P02/AN10 CE
66 PO3/AN11 PO3/AN11 NC
67 P04/AN12/ExIRQ4 P04/AN12/ExIRQ4 NC
68 PO5/AN13/ExIRQ5 P05/AN13/EXIRQ5 NC
69 P06/AN14/ExIRQ6 P06/AN14/ExIRQ6 NC
70 PO7/AN15/ExIRQ7 P07/AN15/EXIRQ7 NC
71 AVCC AvVCC VCC
72 AVref AVref VCC
73 P44/IRQ4/TMIY_1/ExPWO P44/IRQ4/TMIY_1/ExXPWO  VCC
74 P45/IRQ5/TMIO_O/ExPW1 P45/IRQ5/TMIO_O/ExPW1  VCC
75 P46/IRQ6/TMIX_0/ExPW?2 P46/IRQ6/TMIX_O/ExPW2  VCC
76 P47/IRQ7/TMIY_O/ExPW3 P47/IRQ7/TMIY_O/ExPW3  VCC
77 PBO/FTOA_0/VSYNCO PBO/FTOA_O/VSYNCO NC
78 PB1/TMO1_0/HSYNCO PB1/TMO1_0/HSYNCO NC
79 PB2/FTID_1/CSYNCI_1 PB2/FTID_1/CSYNCI_1 NC
80 PB3/FTIA_1/VSYNCI_1 PB3/FTIA_1/VSYNCI_1 NC
81 PB4/TMI1_1/HSYNCI_1 PB4/TMI1_1/HSYNCI_1 NC
82 PB5/FTID_O/CSYNCI_0 PB5/FTID_0/CSYNCI_0 NC
83 vCC vCC vCC
84 PB6/FTIA_0/VSYNCI_0 PB6/FTIA_O/VSYNCI_O NC
85 PB7/TMI1_0/HSYNCI_O PB7/TMI1_0/HSYNCI_O NC
86 VSS VSS VSS
87 P87/EXTIOCBO/ADTRG P87/ExTIOCBO/ADTRG NC
88 P86/EXTIOCAQ P86/ExTIOCAO NC
89 P85/PWX1 P85/PWX1 NC
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Pin

No. Pin Name
QFP- Extended Mode (EXPE =1) Single-Chip Mode Flash Memory
128  Normal Multiplex (EXPE =0) Programmer Mode
90 P84/PWXO0 P84/PWXO0 NC
91 PA7/CS3/EXTIOCAL PA7/EXTIOCA1 NC
92 PAG6/FTCI_O/HFBACKI PA6/FTCI_O/HFBACKI NC
93 PA5/FTIB_O/VFBACKI PA5/FTIB_O/VFBACKI NC
94 PA4/FTIC_O/CLAMPO PA4/FTIC_O/CLAMPO NC
95 PA3/FTOB_O0/CBLANK PA3/FTOB_O0/CBLANK NC
96 PA2/TMOO_O/EXTIOCCO/ PA2/TMOO_O/EXTIOCCO/  VSS
EXTCLKA EXTCLKA
97 PA1/TMOY_O/ExPW7/SCK4 PA1/TMOY_O/ExPW7/SCK4 NC
98 PAO/TMOX_0/ExPW6/SCK3 PAO/TMOX_0/ExPW6/SCK3 VCC
99 P83/SDA1/RxD4 P83/SDA1/RxD4 NC
100 P82/SCL1/TxD4 P82/SCL1/TxD4 NC
101 P81/SDA0/RxD3 P81/SDA0/RxD3 NC
102 P80/SCLO/TxD3 P80/SCLO/TxD3 NC
103 PC0/SCL2 PC0/SCL2 NC
104 PC1/SDA2 PC1/SDA2 NC
105 PC2/SCL3 PC2/SCL3 NC
106 PC3/SDA3 PC3/SDA3 NC
107 P27/A15 AD15 P27/TIOCB2/TCLKD Al5
108 P26/A14 AD14 P26/TIOCA2 Al4
109 P25/A13 AD13 P25/TIOCB1/TCLKC Al3
110 P24/A12 AD12 P24/TIOCA1 Al12
111 P23/A11 AD11 P23/TIOCDO/TCLKB All
112 P22/A10 AD10 P22/TIOCCO/TCLKA Al0
113 P21/A9 AD9 P21/TIOCBO A9
114 P20/A8 AD8 P20/TIOCAO A8
115 VvCC VCC VCC
116 P17/A7 AD7 P17/PW7 A7
117 P16/A6 AD6 P16/PW6 A6
118 VSS VSS VSS
119 P15/A5 AD5 P15/PW5 A5
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Pin

No. Pin Name

QFP- Extended Mode (EXPE = 1) Single-Chip Mode Flash Memory
128 Normal Multiplex (EXPE =0) Programmer Mode
120 P14/A4 AD4 P14/PW4 A4

121 P13/A3 AD3 P13/PW3 A3

122 P12/A2 AD2 P12/PW2 A2

123 P11/A1 AD1 P11/PW1 Al

124 P10/A0 ADO P10/PWO AO

125 D15 P37 P37 D7

126 D14 P36 P36 D6

127 D13 P35 P35 D5

128 D12 P34 P34 D4

Note: * Not supported by the on-chip emulator.
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133 Pin

Functions

Table1.2 Pin Functions

Type Symbol Pin No. 1/0 Name and Function

Power VCC 16, 31, Input  Power supply pins. Connect all these pins to the
supply 83, 115 system power supply.

VCL 30 Input  External capacitance pin for internal step-down
power. Connect this pin to Vss through an
external capacitor (that is located near this pin)
to stabilize internal step-down.

VSS 13, 29, Input  Ground pins. Connect all these pins to the

34, 53, system power supply (0V).
86, 118
Clock XTAL 33 Input  For connection to a crystal resonator. An

EXTAL 32 Input external clock can be supplied from the EXTAL
pin. For an example of crystal resonator
connection, see section 21, Clock Pulse
Generator.

[0} 21 Output Supplies the system clock to external devices.

Operating MD2 25 Input  These pins set the operating mode. Inputs at
mode control MD1 24 these pins should not be changed during

MDO 23 operation.

System RES 28 Input  Reset pin. When this pin is low, the chip is reset.
control

STBY 37 Input  When this pin is low, a transition is made to
hardware standby mode.

FWE 26 Input  Pin for use by flash memory.

Address bus A15 to A8 107 to 114, Output Address output pins

A7 to AO 116, 117,

119 to 124
Data bus D15 to D8 125t0 4 I/0 Bidirectional data bus
D7 to DO 5to 12
Address/ AD15to AD8 107to 114 1/O Upper 8-bit, 16-bit bus
datl"", | AD7to ADO 116,117, /O  Lower 16-bit bus
g‘uus“p ex 119 to 124
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Type Symbol Pin No. 1/0 Name and Function

Bus control  WAIT 22 Input  Requests insertion of a wait state in the bus
cycle when accessing an external 3-state
address space.

RD 18 Output This pin is low when the external address space
is being read.

HWR 19 Output This pin is low when the external address space
is to be written to, and the upper half of the data
bus is enabled.

LWR 14 Output This pin is low when the external address space
is to be written to, and the lower half of the data
bus is enabled.

AS 20 Output This pin is low when address output on the
address bus is valid.

CS3to CS1 91, 15,17 Output Chip select signals for areas 3 to 1.

AH 20 Output Address latch signal for address/data multiplex
bus.

Interrupts NMI 27 Input  Nonmaskable interrupt request input pin

IRQ7 to IRQ0 76to 73 Input  These pins request a maskable interrupt.

52 to 49 Selectable to which pin of IRQn or EXIRQn to

EXIRQY to 70 to 67 input IRQ7 to IRQO interrupts.

ExIRQO 1to4

On-chip ETRST** 39 Input Interface pins for the on-chip emulator.
emulator Reset by holding the ETRST pin to low when

ETMS 35 Input

P activating the H-UDI. At this time, the ETRST pin

ETDO 40 Output should be held low for 20 clocks of ETCK. For

ETDI 38 Input ~ details, see section 24, Electrical
Characteristics. Then, to activate the H-UDI, the

ETCK 36 Input  ETRST pin should be set to 1 and desired
values should be set to the ETCK, ETMS, and
ETDI pins. When in the normal operation without
activating the H-UDI, the ETRST, ETCK, ETMS,
and ETDI pins should be set to 1 or high-
impedance. Since these pins are internally
pulled up, care should be taken in the standby
state.

8-bit PWM  PW7to PWO 116,117, Output Pulse output pins for the PWM timer.
timer (PWM) 119, 124 Selectable from which pin of PWn or ExXPWn to
ExPW7 to 97, 98, output PW5 to PWO.
ExPWO 48, 47,
76t0 73
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Type Symbol Pin No. 1/0 Name and Function
14-bit PWM  PWXO0 90 Output Pulse output pins for PWM D/A
timer PWX1 89
(PWMX)
16-bit free- FTCI_O 92 Input  External event input pins
running FTCI_1 8
timer (FRT) FTOA_O 77 Output Output compare output pins
FTOA_ 1 12
FTOB_O 95
FTOB_1 11
FTIA_Oto 84, 93, Input  Input capture input pins
FTID_O 94, 82
FTIA 1to 80, 49,
FTID_1 50, 79
8-bittimer  TMOO0_O0 96 Output Waveform output pins with output compare
(TMRO, TMOO_1 47 function
TMR1, TMO1_0 78
TMRX, T™MO1_1 48
TMRY) TMOX_0 98
TMOX_1 10
TMOY_0 97
TMOY_1 9
TMIO_O 74 Input  External event input pins and counter reset input
TMIO 1 51 pins
TMI1_0 85
T™MI1_1 81
TMIX_0 75
TMIX_1 52
TMIY_O 76
TMIY_1 73
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Type Symbol Pin No. 1/0 Name and Function
16-bit timer TCLKA to 107, 109, |Input External clock input pins. Selectable to which pin
pulse unit ~ TCLKD 111, 112 of TCLKn or EXTCLKn to input external clocks.
(TPU) EXTCLKAto 96, 22,
EXTCLKD 14, 17
TIOCAO 114 1/0 Input capture input/output compare output/PWM
TIOCBO 113 output pins for TGROA to TGROD. Selectable
TIOCCO 112 to/from which pin of TIOCnO or EXTIOCnNO to
TIOCDO 111 input/output input capture, output compare, and
EXTIOCAO 88 PWM.
ExTIOCBO 87
ExTIOCCO 96
ExXTIOCDO 22
TIOCA1 110 I/O Input capture input/output compare output/PWM
TIOCB1 109 output pins for TGR1A to TGR1D. Selectable
EXTIOCA1 91 to/from which pin of TIOCn1 or EXTIOCn1 to
ExXTIOCB1 14 input/output input capture, output compare, and
PWM.
TIOCA2 108 I/O Input capture input/output compare output/PWM
TIOCB2 107 output pins for TGR2A to TGR2D. Selectable
EXTIOCA2 15 to/from which pin of TIOCn2 or EXTIOCn2 to
EXTIOCB2 17 input/output input capture, output compare, and
PWM.
Timer VSYNCI_0 84 Input  Synchronization signal input pins for the timer
connection VSYNCI_1 80 connection
HSYNCI. O 85
HSYNCI 1 81
CSYNCI_0 82
CSYNCI_1 79
HFBACKI 92
VFBACKI 93
VSYNCO 77 Output Synchronization signal output pins for the timer
HSYNCO 78 connection
CLAMPO 94
CBLANK 95
Serial TxDO to TxD4 42, 45,6, Output Transmit data output pins
communi- 102, 100
cation
interface
(SCl)
RxDO to RxD4 43, 46,5, Input Receive data input pins
101, 99
SCKO to 41,44,7, 1/O Clock input/output pins.
SCK4 79, 97
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Type Symbol Pin No. 1/0 Name and Function

I°C bus SCLO, SCL1 102,100 /O I°C clock input/output pins. These pins can drive

interface 3  SCL2, SCL3 1083, 105 a bus directly with the NMOS open drain output.

(I1C3) SDAO, SDA1 101, 99 I/O I°C data input/output pins. These pins can drive
SDA2, SDA3 104, 106 a bus directly with the NMOS open drain output.

A/D AN15to ANO 70to55 Input  Analog input pins

converter ADTRG 87 Input  External trigger input pin to start A/D conversion

AVCC 71 Input  Analog power supply pin for the A/D converter.
When the A/D converter is not used, this pin
should be connected to the system power supply
(+3.3 V).

AVref 72 Input  Reference power supply pin for the A/D
converter. When the A/D converter is not used,
this pin should be connected to the system
power supply (+3.3 V).

AVSS 54 Input  Ground pin for the A/D converter. This pin
should be connected to the system power supply
V).

1/0 ports P07 to POO 70 to 63 Input  Eight input pins
P17 to P10 116, 117, 1/O Eight input/output pins
119to 124

P27 to P20 107 to 114 1/O Eight input/output pins

P37 to P30 125t0 4 I/O Eight input/output pins

P47 to P40 76t0 73, 1/O Eight input/output pins

52 to 49

P57 to P50 48t0 41 I/0 Eight input/output pins

P67 to P60 5to0 12 I/O Eight input/output pins

P77 to P70 62 to 55 Input  Eight input pins

P87 to P80 87 to 90 I/O Eight input/output pins

99 to 102

P97 to P90 22to 14 I/0 Eight input/output pins

PA7to PAO 91to98 1/0 Eight input/output pins

PB7to PBO 85, 84, I/O Eight input/output pins

82to 77
PC7 to PC4*' 40, 38, Input  Four input pins
36, 35

PC3 to PCO

106 to 103 1/O

Four input/output pins
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Notes: 1. Not supported by the on-chip emulator.
2. Following precautions are required on the power-on reset signal that is applied to the

ETRST pin.
The reset signal must be applied at a power-on.
Apart the power-on reset circuit from this LSI to prevent the ETRST pin of the board
tester from affecting the operation of this LSI.
Apart the power-on reset circuit from this LSI to prevent the system reset of this LSI
from affecting the ETRST pin of the board tester.

Figurel.3 shows an example of design in which signalsfor reset do not affect each other.

Board edge pin

This LSI
System p——
reset RES
Power-on
reset circuit
ETRST
ETRST |'

Figure 1.3 Sample Design of Reset Signalswithout Affection Each Other
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Section2 CPU

The H8S/2600 CPU is a high-speed central processing unit with an internal 32-bit architecture that
is upward-compatible with the H8/300 and H8/300H CPUs. The H8S/2600 CPU has sixteen 16-bit
general registers, can address a 16-Mbyte linear address space, and isideal for realtime control.
This section describes the H8S/2600 CPU. The usable modes and address spaces differ depending
on the product. For details on each product, refer to section 3, MCU Operating Modes.

2.1 Features

» Upward-compatible with H8/300 and H8/300H CPUs
Can execute H8/300 and H8/300H object programs
» General-register architecture
Sixteen 16-bit general registers also usable as sixteen 8-bit registers or eight 32-hit registers
e Sixty-nine basic instructions
8/16/32-hit arithmetic and logic instructions
Multiply and divide instructions
Powerful bit-manipulation instructions
Multiply-accumulate instruction
» Eight addressing modes
Register direct [Rn]
Register indirect [ @ERN]
Register indirect with displacement [ @(d: 16,ERN) or @(d:32,ERnN)]
Register indirect with post-increment or pre-decrement [ @ERNn+ or @—ERnN]
Absolute address [ @aa:8, @aa: 16, @aa:24, or @aa:32]
Immediate [#xx:8, #xX:16, or #xx:32]
Program-counter relative [@(d:8,PC) or @(d:16,PC)]
Memory indirect [ @@aa:8]
* 16-Mbyte address space
Program: 16 Mbytes
Data: 16 Mbytes
» High-speed operation
All frequently-used instructions execute in one or two states
8/16/32-hit register-register add/subtract: 1 state
8 x 8-hit register-register multiply: 3 states
16 + 8-hit register-register divide: 12 states
16 x 16-bit register-register multiply: 4 states
32 + 16-bit register-register divide: 20 states
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» Two CPU operating modes
Normal mode*
Advanced mode
* Power-down state
Transition to power-down state by SLEEP instruction
CPU clock speed selection

Note: Normal modeis not availablein thisLSl.

211 Differ ences between H85/2600 CPU and H8S/2000 CPU
The differences between the H8S/2600 CPU and the H8S/2000 CPU are as shown below.

* Register configuration
The MAC register is supported only by the H8S/2600 CPU.
» Badicinstructions

The four instructions MAC, CLRMAC, LDMAC, and STMAC are supported only by the
H8S/2600 CPU.

* The number of execution states of the MUL XU and MUL XS instructions

Execution States

Instruction Mnemonic H8S/2600 H8S/2000

MULXU MULXU.B Rs,Rd 3 12
MULXU.W Rs,ERd 4 20

MULXS MULXS.B Rs,Rd 4 13
MULXS.W Rs,ERd 5 21

In addition, there are differences in address space, CCR and EXR register functions, power-down
modes, etc., depending on the model.
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21.2 Differences from H8/300 CPU
In comparison to the H8/300 CPU, the H8S/2600 CPU has the following enhancements.

* More general registers and control registers

Eight 16-bit expanded registers, and one 8-bit and two 32-bit control registers, have been
added.

» Expanded address space
Normal mode supports the same 64-kbyte address space as the H8/300 CPU.
Advanced mode supports a maximum 16-Mbyte address space.
» Enhanced addressing
The addressing modes have been enhanced to make effective use of the 16-Mbyte address
space.
* Enhanced instructions
Addressing modes of bit-manipulation instructions have been enhanced.
Signed multiply and divide instructions have been added.
A multiply-accumulate instruction has been added.
Two-hit shift and rotate instructions have been added.
Instructions for saving and restoring multiple registers have been added.
A test and set instruction has been added.
» Higher speed
Basic instructions execute twice as fast.

Note: Normal modeis not availablein thisLSl.

213 Differences from H8/300H CPU
In comparison to the H8/300H CPU, the H8S/2600 CPU has t