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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautionsin the Handling of MPU/M CU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in

the manual.

— The input pins of CMOS products are generally in the high-impedance state. In
operation with an unused pin in the open-circuit state, extra electromagnetic noise is
induced in the vicinity of LSI, an associated shoot-through current flows internally, and
malfunctions may occur due to the false recognition of the pin state as an input signal.
Unused pins should be handled as described under Handling of Unused Pins in the
manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the
states of pins are not guaranteed from the moment when power is supplied until the
reset process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on
reset function are not guaranteed from the moment when power is supplied until the
power reaches the level at which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has
become stable. When switching the clock signal during program execution, wait until the
target clock signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization
of the clock signal. Moreover, when switching to a clock signal produced with an
external resonator (or by an external oscillator) while program execution is in progress,
wait until the target clock signal is stable.

5. Differences between Products
Before changing from one product to another, i.e. to one with a different type number,
confirm that the change will not lead to problems.
— The characteristics of MPU/MCU in the same group but having different type numbers
may differ because of the differences in internal memory capacity and layout pattern.
When changing to products of different type numbers, implement a system-evaluation
test for each of the products.
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Preface

The H8S/2355 Group is a series of high-performance microcontrollers with a 32-bit H§S/2000
CPU core, and a set of on-chip supporting functions required for system configuration.

The H8S/2000 CPU can execute basic instructions in one state, and is provided with sixteen 16-bit
general registers with a 32-bit internal configuration, and a concise and optimized instruction set.
The CPU can handle a 16 Mbyte linear address space (architecturally 4 Gbytes). Programs based
on the high-level language C can also be run efficiently.

The address space is divided into eight areas. The data bus width and access states can be selected
for each of these areas, and various kinds of memory can be connected fast and easily.

On-chip memory consists of large-capacity ROM and RAM. PROM (ZTAT®*1) and mask ROM
versions are available, providing a quick and flexible response to conditions from ramp-up through
full-scale volume production, even for applications with frequently changing specifications.

On-chip supporting functions include a 16-bit timer pulse unit (TPU), 8-bit timers, watchdog timer
(WDT), serial communication interface (SCI), A/D converter, D/A converter*’, and I/O ports.

An on-chip data transfer controller (DTC) is also provided, enabling high-speed data transfer
without CPU intervention.

Use of the H8S/2355 Group enables compact, high-performance systems to be implemented
easily.

This manual describes the hardware of the H8S/2355 Group. Refer to the H8S/2600 Series and
H8S/2000 Series Software Manual for a detailed description of the instruction set.

Notes: *1 ZTAT is a registered trademark of Renesas Technolgy Corp. There is no PROM
version of the H8S/2393.

*2 The H8S/2393 does not support a D/A converter.
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Main Revisions for This Edition

Item Page Revision (See Manual for Details)

All — * Notification of change in company name amended
(Before) Hitachi, Ltd. — (After) Renesas Technology Corp.
e Product naming convention amended
(Before) H8S/2355 Series — (After) H8S/2355 Group

1.3.3 Pin Functions 18 Table 1.3 amended
Table 1.3 Pin Pin No.
Functions Type Symbol TFP-120 FP-128 1/O0 Name and Function
Buscontrol  CS7to 29,30, 33,34, Output Chip select: Signals for selecting
CSo 61, 60, 69, 66, areas 7 to 0.
117 to 120 127, 128,
1,2
AS 82 90 Output Address strobe: When this pin is low,

it indicates that address output on the
address bus is enabled.

RD 83 91 Output Read: When this pin is low, it
indicates that the external address
space can be read.

HWR 84 92 Output High write: A strobe signal that writes
to external space and indicates that
the upper half (D, to D,) of the data
bus is enabled.

WR 85 93 Output Low write: A strobe signal that writes
to external space and indicates that
the lower half (D, to D) of the data
bus is enabled.

WAIT 86 94 Input  Wait: Requests insertion of a wait
state in the bus cycle when
accessing external 3-state address

space.
2.6.3 Table of 49 Table 2.3 amended
Instructions Classified C @ [~(<bit-No.> of <EAd>)] - C
by Function

Table 2.3 Data
Transfer Instructions

3.3.5 Mode5 76 Description amended
... an address bus, port D functions as a data bus, ...
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Item Page Revision (See Manual for Details)

3.4 Pin Functionsin 77 Table 3.3 amended
Each Operating Mode Port Mode1 Mode2 Mode3 Moded |
Table 3.3 Pin o ode Todec TodeS To®et.
Functions in Each Mode PortA PA toPA; P P P P*A
PA, to PA, A ;
Port B A P+/A P A
Port C A P*/A P A !
Port D D D P D 2
Port E P*/D P*/D P P/D*
3.5 Memory Map in 78 Figure 3.1 amended
Each Operating Mode : .
: : Mode 2
II\:/:gurg ?5'1 hMOemor)t/. (normal expanded mode
ap In each Uperating ' with on-chip ROM enabled) :
Mode in the H8S/2355 :
| H'0000
: On-chip ROM ;
| HDFFF :
+ H'EO0O | External address
: space :
1 HEC00 j
oo....). Onchip RAM= |
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Item Page Revision (See Manual for Details)

3.5 Memory Map in 79

Each Operating Mode Mode 6 Mode 7

(advanced expanded mode (advanced single-chip mode)

Figure 3.1 Memory with on-chip ROM enabled)

Map in Each Operating

Mode in the H8S/2355 ;000000 H000000
(cont) ;
On-chip ROM On-chip ROM
| HOOFFFF| HOOFFFF|
i H'010000 H'010000
; On-chip ROM/ On-chip ROM/
! external address reserved area*2
| space*1
© HO1FFFF H'01FFFF
1 H'020000_| External address_|
i N space N
' H'FFECO00 H'FFEC00
5 On-chip RAM3 On-chip RAM
f H'FFFBFF
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Item Page Revision (See Manual for Details)

3.5 Memory Map in 80 Figure 3.2 amended
Each Operating Mode : .
. : Mode 2 ;
II\:/:gurg ?_:'2 hMOemory' : (normal expanded mode ;
ap In eac perating with on-chip ROM enabled) :
Mode in the H8S/2353 :
' H0000
! On-chip ROM |
| HDFFF E
 HEOO0O [ External address E
: space :
H'EC00 Reserved area
LHF400 T
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Item Page Revision (See Manual for Details)

3.5 Memory Map in 81 ! '
Each Operating Mode

. i Mode 6 !
Figure 3.2 Memory : (advanced expanded mode
Map in Each Operating ' with on-chip ROM enabled).
Mode in the H8S/2353 5 5
(cont) 5 H'000000 |

On-chip ROM ;
: HOOFFFF| . :
. H'010000 1
External address
, space/reserved :
area*1 |

H020000 | External address | |

space E

HFFECO0| Reserved area | |

5.6.2 Block Diagram 123 Figure title amended

Figure 5.9 Interrupt
Control for DTC

6.3.2 Bus 141 Description amended

Specifications (1) Bus Width: A bus width of 8 or 16 bits can be selected with
ABWCR. An area ...

6.4.5 Wait Control 156 Program Wait Insertion

Description amended
... according to the settings of WCRH and WCRL.
6.6 Operation 162 Figure 6.17 amended

Figure 6.17 Example of (Before) ICIS1 — (After) ICISO
Idle Cycle Operation (2)
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Item Page

Revision (See Manual for Details)

8.14.1 Overview 279

Description amended

... Port G pins also function as bus control signal output pins
(CSO0 to CS83). Figure 8.26 shows ...

8.14.3 Pin Functions 283

Description amended

Port G pins also function as bus control signal output pins (CSO
to CS3). The pin functions are different ...

9.7 Usage Notes 378

Figure 9.57 Contention
between TCNT Write
and Overflow

Figure 9.57 amended
e
e TCNT write data
TCNT H'FFFF X M
Prohibited —_ r-------------------———-—
TCFV flag e

10.4.1 Interrupt 396
Sources and DTC

Activation

Table 10.3 8-Bit Timer
Interrupt Sources

Table 10.3 amended

Channel Interrupt Sour ce Description

0 CMIAO Interrupt by CMFA
CMIBO Interrupt by CMFB
OVIo Interrupt by OVF

1 CMIAT Interrupt by CMFA
CMIB1 Interrupt by CMFB !
OV Interrupt by OVF |

11.2.2 Timer 408
Control/Status Register
(TCSR)

Description amended
...TCNT, and the timer mode. TCSR is initialized to H'18 by ...

409

Bit 6 description amended

Bit 6
WTIT Description
1 Watchdog timer: Generates the WDTOVF signal when TCNT overflows*

12.3.2 Operation in 460
Asynchronous Mode
Figure 12.7 Sample

Serial Reception Data
Flowchart

Y
Clear RE bitin SCR to 0
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12.3.4 Operation in 474
Clocked Synchronous
Mode

Figure 12.17 Example
of SCI Operation in
Transmission

Figure 12.17 amended

Transfer direction ,

Serial clock m ;
Serial data Bit 0 >< Bit 1 ><:Z >:

TDRE |
i A % '

TEND O
—

TXl interrupt Data written to TDR |

request generated and TDRE flag
cleared to 0 in TXI X
interrupt service routine .

-
et

1 frame

13.3.6 Data Transfer 508
Operations

Table 13.8 Smart Card
Mode Operating States
and Interrupt Sources

Description of DMAC activation deleted from table 13.8

14.4.3 Input Sampling 529
and A/D Conversion

Time

Figure 14.5 A/D
Conversion Timing

Figure 14.5 amended

Address bus

Write signal
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Revision (See Manual for Details)

14.6 Usage Notes 534

Figure 149 A/D
Conversion Precision
Definitions (1)

Figure 14.9 amended
Digital output

Ideal A/D conversion —»-
111 characteristic
110 [~
101 |
100
011
010 L Quantization error
001 |~
000 | | | <) <) | | |
1 2 1022 1023
1024 1024 1024 1024
Analog

input voltage

15.2.2 D/A Control 541

Description amended

Register (DACR) Bits 4 to 0—Reserved: Read-only bits, always read as 1. It
cannot be written to.
17.5.1 Overview 555 Description amended

... within the range H'00000 to H'1FFFF.

17.5.3 Programming 560
Precautions

Description amended

The size of ... within the range H'00000 to H'1FFFF. During
programming, ...

19.6.2 Clearing 580
Software Standby Mode

Clearing with an interrupt
Description amended

When an NMI ...after the elapse of the time set in bits STS2 to
STSO0 in SBYCR, stable clocks are ...
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B.2 Functions 699 TIOR3H—Timer I/O Control Register 3H H'FE82 TPU3
Figure amended
TGR3B I/0 Control
Input capture at TCNT4 count-up/count-down*'
732 Reserved Register H'FF44
Register address amended
768 Serial Status Register H'FF8C
Figure amended

Parity Error
[Clearing condition]
When 0 is written to PER after reading PER = 1
791 TIER1—Timer Interrupt Enable Register 1 H'FFE4 TPU1
Figure amended
TGR Interrupt Enable A

C.5 Port 5 Block 810 Figure C.5 (a) amended
Diagram :
Figure C.5 (a) Port5
i Reset
Block Diagram (Pin P5,) ' e‘se
i R
—Q D
P50DDR
C
WDbRS

Internal data bus

Appendix H Package 844 Figure H.1 replaced
Dimensions

Figure H.1 TFP-120
Package Dimensions

Figure H.2 FP-128 845 Figure H.2 replaced
Package Dimensions
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