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Notice

All information included in this document 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 Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention 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.

You 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. You 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 losses incurred 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. You 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 development 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 errors in 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. You must check the quality grade of each Renesas Electronics product before using it in a particular
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 be in 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 healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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 physical 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 a result 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 sales 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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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
Genera Precautions in the Handling of MPU/MCU 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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Configuration of This Manual

This manual comprises the following items:

General Precautionsin the Handling of MPU/MCU Products
Configuration of This Manual

Preface

Main Revisions for This Edition

The history of revisionsis asummary of sections that have been revised and sections that have
been added to earlier versions. This does not include all of the revised contents. For details,
confirm by referring to the main description of this manual.

Contents

Overview

Table of Contents

Summary

Description of Functional Modules

¢ 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) Features

ii) 1/Opins

iii) Description of Registers

iv) Description of Operation
v) Usage: Points for Caution

A w DN

© © N o U

When designing an application system that includes this LSI, take the points for caution into
account. Each section includes points for caution in relation to the descriptions given, and points
for caution in usage are given, as required, asthe final part of each section.

10. List of Registers
11. Electrical Characteristics
12. Appendix
¢ Product-type codes and external dimensions
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Preface

ThisLSl is a high-performance microcomputer (MCU) made up of the H8S/2000 CPU with
Renesas’ original architecture asits core, and the peripheral functions required to configure a
system.

The H85/2000 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/2000 CPU can handle a
16-Mbyte linear address space. The instruction set of the H8S/2000 CPU maintains upward
compatibility at the object level with the H8/300 and H8/300H CPUs. This allows the H8/300,
H8/300L, or H8/300H user to easily utilize the H8S/2000 CPU.

ThisLSl is equipped with ROM, RAM, adirect memory access controller (DMAC), a bus master
for adatatransfer controller (DTC), a 16-bit timer pulse unit (TPU), an 8-bit timer (TMR), a
watchdog timer (WDT), auniversal serial bus (USB), two types of serial communication
interfaces (SCls), an A/D converter, a D/A converter, and 1/O ports as on-chip peripheral modules
for system configuration.

A single-power flash memory (F-ZTAT™") version and masked ROM version are available for
thisLSI’s ROM. The F-ZTAT version provides flexibility as it can be reprogrammed in no timeto
cope with al situations from the early stages of mass production to full-scale mass production.
Thisis particularly applicable to application devices with specifications that will most probably
change.

This manual describesthis LSI’s hardware.
Note: * F-ZTAT isatrademark of Renesas Electronics Corp.

Target Users:  Thismanual was written for users who will be using the H85/2215 Group in the
design of application systems. Target users are expected to understand the
fundamentals of electrical circuits, logical circuits, and microcomputers.

Objective: This manual was written to explain the hardware functions and electrical
characteristics of the H8S/2215 Group to the target users.
Refer to the H8S/2600 Series, H8S/2000 Series Software Manual, for a detailed
description of theinstruction set.

Notes on reading this manual:

REJ09B0140-0900 Rev. 9.00 Page v of liv
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e |norder to understand the overall functions of the chip
Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, system control functions, peripheral functions and electrical characteristics.

e In order to understand the details of the CPU’ s functions
Read the H8S/2600 Series, H8S/2000 Series Software Manual.

e |norder to understand the details of aregister when its name is known

Read the index that isthefinal 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 appendix A,

I/O Port Statesin Each Processing State.

Examples.  Register name: The following notation is used for cases when the same or a
similar function, e.g. 16-bit timer pulse unit or serial
communication, isimplemented on more than one channel:
XXX_N (XXX istheregister nameand N is the channel
number)

Bit order: The MSB is on the left and the LSB is on theright.

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/2215 Group Manuals:

Document Title Document No.
H8S/2215 Group Hardware Manual This manual
H8S/2600 Series, H8S/2000 Series Software Manual REJ09B0139

User's Manuals for Development Tools:

Document Title Document No.

H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor = REJ10J2039
User’'s Manual

H8S, H8/300 Series Simulator/Debugger User's Manual REJ10B0211
High-performance Embedded Workshop User's Manual REJ10J2169
Page vi of liv REJ09B0140-0900 Rev. 9.00

RENESAS Sep 16, 2010



Main Revisions for This Edition

Item Page

Revision (See Manual for Details)

1.5 Pin Functions 17

Table amended

Pin No.
TFP-120, BP-112,
Type Symbol TFP-120V BP-112V 1/O Function
Boundary TRST 109 BS Input Reset pin for the TAP controller
scan Perform pin processing even when
the boundary scan function is not
used. For details, see 14.5, Usage
Notes.
2.6.1 Table of 45 Table amended
Instructhns Classified Instruction  Size” Function
by Function BAND B C A (<bit-No.> of <EAd>) - C
R ANDs the carry flag with a specified bit in a general register or memory
Table 2.7 . Bit operand and stores the result in the carry flag.
ManIpUIatlon BIAND B C A [(<bit-No.> of <EAd>) ] » C

Instructions (1)

ANDs the carry flag with the inverse of a specified bit in a general register
or memory operand and stores the result in the carry flag. The bit number
is specified by 3-bit immediate data.

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

BIOR B Cv|[ (<bit-No.> of <EAd>)] > C
ORs the carry flag with the inverse of a specified bit in a general register
or memory operand and stores the result in the carry flag. The bit number
is specified by 3-bit immediate data.

5.7.5 IRQ Interrupt 106

Description added

5.7.6 NMI Interrupts 107
Usage Notes

Description added

6.6.4 Wait Control 138

Description amended

Pin Wait Insertion: Setting the WAITE bit in BCRL to 1
enables wait insertion by means of the WAIT pin.

8.5 Operation 216

Figure 8.5 Flowchart
of DTC Operation

Figure amended

Transfer
counter =0
or DISEL =1

| Clear an active flag | | Clear DTCER |

*
Ene
handling
Note: *1 For details on the processing that takes place, refer to the chapter on the peripheral module in question.
*2 When IRQx is the DTC activation source and the IRQ sense control registers (ISCRH and ISCRL) are

set to level sensing, the activation source flag is not cleared while IRQx is low level and DTC transfers
are performed repeatedly.

REJ09B0140-0900 Rev. 9.00
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Item Page

Revision (See Manual for Details)

15.3.2 USB Control 505
Register (UCTLR)

Table amended

Bit Bit Name Initial Value R/W Description

1 UIFRST 1 R/W USB Interface Software Reset
Controls USB module internal reset. When the
UIFRST bit is set to 1, the USB internal modules other
than UCTLR, UIER3, and the CK48 READY bit of
UIFRS3 are all reset. At initialization, the UIFRST bit
must be cleared to 0 after the USB operating clock
stabilization time has passed following USB module
stop mode cancellation.

0: Sets the USB internal modules to the operating state
(at initialization, this bit must be cleared after the
USB operating clock stabilization time has passed).

1: Sets the USB internal modules other than UCTLR,
UIER3, and the CK48 READY bit of UIFR3 reset
state.

If after being cleared to 0 the UIFIRST bit is again set

to 1, the UDCRST bit must also be set to 1 at the same

time.
16.2 Input/Output 603 Table amended
Pins Pin Name Symbol l[e} Function
Analoginputpin0 ANO¥ | input  Analog input pins
Analog input pin 1 AN1* Input

Note added
Note: * ANO and AN1 can be used only when Vcc = AVcc.

16.5.1 Single Mode 609

Figure 16.3 A/D
Conversion Timing
(Single-Chip Mode,
Channel 1 Selected)

Figure amended

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R e S OGO LR G
ADDRA | [

\ | Read conversion resull*\ | Read conversion result*
ADDRB AID conversion result 1 AID conversion result 2
ADDRC

16.8.3 Range of 616
Analog Power Supply
and Other Pin Settings

Description amended

¢ Relationship between AVcc, AVss and Vcc, Vss
Set AVss = Vss as the relationship between AVcc, AVss
and Vcc, Vss. If the A/D converter is not used, the AVcc and
AVss pins must not be left open. In addition, ANO and AN1
can be used only when Vcc = AVcc.

24.3 DC 727 Table amended
Characteristics Test
Item Symbol Min. Typ. Max. Unit Conditions
Table 24'2_ _DC Inputhigh  Ports 4%and9 Vv,  V,.x08 — AV _+03"v
Characteristics voltage
729 Note added

5. The FWE pin is effective only in the F-ZTAT version.
6. When V_. <AV_, the maximum value for P40 and P41 is

cc?
V,+0.3V.
Page viii of liv REJ09B0140-0900 Rev. 9.00
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Item Page Revision (See Manual for Details)
24.6 A/D Conversion 749 Conditions added
Characteristics Conditions: V. = PLLV. =DrV, =27V 10 3.6 V¥ AV =27
Table 24.9 A/D Vto3.6V* V =27VtoAV,, V,=PLLV ,=DrV,=AV, =0
Conversion V, ¢ =13 MHz to 16 MHz, T, = -20°C to +75°C (regular
Characteristics specifications), T, = —40°C to +85°C (wide-range specifications)
Note added
Note: * ANO and AN1 can be used only when V., = AV..
25.3 DC 755 Table amended
Characteristics Test
Item Symbol Min. Typ. Max. Unit Conditions
Table 25.2 DC nputhigh  Porstaandov,  Vex0d — avLrodvo
Characteristics voltage
757 Note added
3. I, (max.) =1.0 (mA) + 0.67 (MA/(MHz x V)) x V_ x f
(normal operation, USB halted)
I (max.) = 1.0 (mA) + 0.85 (mA/(MHz x V)) x V. x f
(normal operation, USB operating, f= 16 MHz : PLL 3 x
multiplication)
I (max.) = 1.0 (mA) + 0.72 (mA/(MHz x V)) x V. x f
(normal operation, USB operating, f =24 MHz : PLL 2 x
multiplication)
l.c (max.) = 1.0 (mA) + 0.55 (MA/(MHz x V)) x V__ x f (sleep
mode)
5. The FWE pin is effective only in the F-ZTAT version.
6. When V. < AV_, the maximum value for P40 and P41 is
V03 V.
25.6 A/D Conversion 778 Conditions added

Characteristics

Table 25.9 A/D
Conversion
Characteristics

Condition A: V. =PLLV_ =DrV =27Vt 3.6 V*, AV =27
Vt03.6V* V =27VtoAV,, V,=PLLV ,=DrV,=AV, =0
V, ¢ =13 MHz to 16 MHz, T, = -20°C to +75°C (regular

specifications), T, = —40°C to +85°C (wide-range specifications)
Condition B: V_ =PLLV.=DrV,.=3.0Vto 3.6 V*, AV =3.0
Vto3.6V* V_ =3.0VtoAV,.,V,=PLLV ,=DrV,,=AV, =0
V, ¢ =13 MHz to 24 MHz, T, = -20°C to +75°C (regular

specifications), T, = —40°C to +85°C (wide-range specifications)

Note added
Note: * ANO and AN1 can be used only when V.. = AV,

cc*
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Item Page Revision (See Manual for Details)
26.3 DC 784 Table amended
Characteristics Test
Item Symbol Min. Typ. Max. Unit Conditions
Table 26.2 DC puthigh  Porstaandov, | Vox0d —  avLrod v
Characteristics voltage
786 Note added

3. I, (max.) =1.0 (mA) + 0.67 (MA/(MHz x V)) x V_ x f
(normal operation, USB halted)
I (max.) = 1.0 (mA) + 0.85 (MA/(MHz x V)) x V. x f
(normal operation, USB operating, f= 16 MHz : PLL 3 x
multiplication)
I (max.) = 1.0 (mA) + 0.72 (mA/(MHz x V)) x V. x f
(normal operation, USB operating, f =24 MHz : PLL 2 x
multiplication)
I (max.) = 1.0 (mA) + 0.55 (MA/(MHz x V)) x V_ x f (sleep
mode)

6. When V. <AV_, the maximum value for P40 and P41 is
V. +0.3V.

26.6 A/D Conversion 804

Conditions added

Characteristics Conditions: V. = PLLV,_ =DV =3.0 V10 3.6 V¥, AV__ = 3.0
Table 26.9 A/D Vt03.6V*V, =30VtoAV,,V,=PLLV ,=DrV,,=AV, =0
Conversion V, ¢ =16 MHz to, 24 MHz, T, = —20°C to +75°C (regular
Characteristics specifications), T, = —40°C to +85°C (wide-range specifications)
Note added
Note: * ANO and AN1 can be used only when V., = AV..
27.3 DC 809 Table amended
Characteristics Test
Item Symbol Min. Typ. Max. Unit Conditions
Table 27.2 DC nputhign  Porstaandsv, V<08 — av.rodv
Characteristics votage
Page x of liv REJ09B0140-0900 Rev. 9.00
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Item Page Revision (See Manual for Details)

27.3 DC 811 Note added

Characteristics 3. I (max.) = 1.0 (MA) + 0.67 (MA/(MHz x V)) x V_ x f
Table 27.2 DC (normal operation, USB halted)

Characteristics

I (max.) = 1.0 (mA) + 0.85 (MA/(MHz x V)) x V. x f
(normal operation, USB operating, f= 16 MHz : PLL 3 x
multiplication)
I (max.) = 1.0 (mA) + 0.72 (mA/(MHz x V)) x V. x f
(normal operation, USB operating, f =24 MHz : PLL 2 x
multiplication)
I (max.) = 1.0 (mA) + 0.55 (MA/(MHz x V)) x V_ x f (sleep
mode)
5. The FWE pin is supported on the F-ZTAT version only.
6. When V. < AV_, the maximum value for P40 and P41 is
V0.3 V.

27.6 AJ/D Conversion 831
Characteristics

Table 27.9 A/D
Conversion
Characteristics

Conditions added

Conditions: V_ =PLLV_=DrV_=3.0V1to3.6 V¥, AV_=3.0
Vto3.6V*, V =3.0VioAV_,V =PLLV =DV =AV =0

V, ¢ =16 MHz to 24 MHz, T, =-20°C to +75°C (regular
specifications), T, = —40°C to +85°C (wide-range specifications)

Note added
Note: * ANO and AN1 can be used only when V. = AV_...

REJ09B0140-0900 Rev. 9.00
Sep 16, 2010

Page xi of liv

RENESAS



All trademarks and registered trademarks are the property of their respective owners.
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