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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. All information 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 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 LSl 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:

1. General Precautions on the Handling of Products
2. Configuration of This Manual

3. Preface

4. Main Revisions in This Edition

The history of revisions is a summary 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

A A

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) Features
ii) I/O pins
iii) Description of Registers
iv) Description of Operation

v) Usage: Points for Caution

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, as the final part of each section.

10. List of Registers
11. Electrical Characteristics
12. Appendix

e Product-type codes and external dimensions
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Preface

This LSI is a high-performance microcomputer (MCU) made up of the H§S/2000 CPU with
Renesas’ original architecture as its core, and the peripheral functions required to configure a
system.

The H8S/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,
HS8/300L, or H8/300H user to easily utilize the H§S/2000 CPU.

This LSI is equipped with ROM, RAM, a direct memory access controller (DMAC), a bus master
for a data transfer controller (DTC), a 16-bit timer pulse unit (TPU), an 8-bit timer (TMR), a
watchdog timer (WDT), a universal serial bus (USB), two types of serial communication interfaces
(SCIs), an A/D converter, a D/A converter, and I/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’sROM. The F-ZTAT version provides flexibility as it can be reprogrammed in no timeto
cope with all 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 describes this LSI’s hardware.
Note: * F-ZTAT is a trademark of Renesas Technology, Corp.

Target Users: This manual was written for users who will be using the H8S/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 the instruction set.

Notes on reading this manual:

e In order 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.
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e In order to understand the details of the CPU’s functions
Read the H8S/2600 Series, H8S/2000 Series Software Manual.
e In order to understand the details of a register when its 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 appendix A,
I/0 Port States in 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, is implemented on more than one channel:
XXX_N (XXX is the register name and N is the channel
number)

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

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 REJ10B0058
Compiler Package V.6.01 User's Manual

H8S, H8/300 Series Simulator/Debugger (for Windows) User’'s Manual ADE-702-037

H8S, H8/300 Series High-performance Embedded Workshop, ADE-702-231
High-performance Debugging Interface Tutorial

High-performance Embedded Workshop (for Windows 95/98 and Windows NT ADE-702-201
4.0) User's Manual
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Main Revisions for This Edition

Item Page

Revision (See Manual for Details)

All —

H8S/2215T (HD64F2215R, HD64F2215T) added
HD6432215A deleted

Description and notes amended
(Before) RESERVE — (After) NC

NC (No Connection): This pin should not be connected; it should
be left open.

EMLE pin in H8S/2215R and H8S/2215T.

1.1 Overview 1

Description and note * amended
e Various peripheral functions
— User debug interface (H-UDI)*
Note: * Available only in H8S/2215R and H8S/2215T.

¢ On-chip memory

ROM Part No. ROM RAM Remarks

F-ZTAT Version HD64F2215 256 kbytes 16 kbytes SClI boot version
HD64F2215U 256 kbytes 16 kbytes USB boot version
HD64F2215T 256 kbytes 20 kbytes SCI boot version
HD64F2215TU 256 kbytes 20 kbytes USB boot version
HD64F2215R 256 kbytes 20 kbytes SClI boot version
HD64F2215RU 256 kbytes 20 kbytes USB boot version

1.2 Internal Block 3
Diagram

Figure 1.1 Internal
Block Diagram

Note 2 amended

Note: 2. The H-UDI function and EMLE pin are only provided in
H8S/2215R and H8S/2215T.

1.3 Pin Arrangement 4,5

Figure 1.2 Pin
Arrangement (TFP-120,
TFP-120V)

Figure 1.3 Pin
Arrangement (BP-112,
BP-112V)

Note 2 amended

Note: 2. NC in H8S/2215. EMLE pin in H8S/2215R and
H8S/2215T.
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Item Page

Revision (See Manual for Details)

1.4 Pin Function in 9
Each Operating Mode

Table amended

Pin No. : Pin Name
TFP-120, BP-112,
TFP-120V BP-112V : Mode 7*' PROM Mode
‘e os L PasisckiiRGs NG
94 B9 P36 (PUPD+)* NC
95 — i RESERVE NC
10 Note 3 added

Note: 3. PUPD+ pin in H8S/2215R and H8S/2215T.

1.5 Pin Functions 11

18

Function description amended
Operating mode control

(Before) Set the operating mode. Inputs at these pins cannot be
modified during operation. — (After) Except for mode changing,
be sure to fix the levels of the mode pins (MD2 to MDO) by
pulling them down or pulling them up until the power turns off.

Pins to be connected to the transceiver (ISP1104) manufactured
by NXP.

21

Notes 1 and 2 amended

Notes: 1. Available only in H8S/2215R and H8S/2215T. (NC in
H8S/2215.)

2. Available only in H8S/2215. (EMLE pin in H8S/2215R and
H8S/2215T.)

2.6. Instruction Set 39

Table 2.1 Instruction
Classification

Table 2.1 amended
LDM#®, SDM*®
Note 5 added

Note: 5. The ER7 register functions as a stack pointer for the
LDM and STM instructions, so it cannot be for saving (STM) or
restoring (LDM) data.

3.1 Operating Mode 63
Selection

Note * amended
Note: * The following applies to the use of mode 7.

Table 3.1 MCU (1) H8S/2215 ...
Operating Mode
Selection (2) H8S/2215R or H8S/2215T
Development work using E6000 emulator: ...
3.3.4 Mode 7 67 Table 3.2 amended
Tab|e 3.2 USB Development Tool H8S/2215 H8S/2215R or H8S/2215T
Support in Mode 7 E6000 x x
E10A-USB —* O
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Item Page Revision (See Manual for Details)
3.3.5 PinFunctions 68 Note 1 amended
Table 3.3 Pin Note: 1. The following applies to the use of mode 7.

Functions in Each
Operating Mode

(1) H8S/2215 ...
(2) H8S/2215R or H8S/2215T
Development work using E6000 emulator: ...

3.4 Memory Mapin 72
Each Operating Mode

Figure 3.4 Memory
Map in Each
Operating Mode for
HD64F2215R,
HD64F2215RU,
HD46F2215T, and
HD64F2215TU

Figure 3.4 title amended

6.9.1 NotesonBus 144
Release

Section 6.9.1 added

8.2.5 DTC Transfer 208
Count Register A
(CRA)

Description amended

... as an 8-bit transfer counter (1 to 256). In block transfer mode,
CRAH holds the block size while CRAL functions as an 8-bit
block size counter (1 to 256). CRAL is decremented by 1 ...

8.2.8 DTC Vector 209

Note * added

Register (DTVECR) R/W
Note: * Only 1 may be written to the SWDTE bit.
8.4 Location of 213 Table 8.2 amended

Register Information
and DTC Vector Table

Table 8.2 Interrupt
Sources, DTC Vector
Addresses, and
Corresponding DTCE

DTC vector address of TXI1 in SIC channel 1 (Before) H'04AB
— (After) H'04AC

9.2.5 Overview 238

Table 9.10 P36 Pin
Function

Table 9.10 amended

P36DDR 0 1

P36 output
(USB D+ pull-up control output
in HD64F2215U, HD64F2215RU, HD64F2215TU)

Pin function P36 input
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Item Page Revision (See Manual for Details)

9.2.5 Overview 239 Note 2 amended

Table 9.11 P35 Pin Note: 2. Note on Development Using the E6000 Emulator
Function The H8S/2215 Group does not have ... characteristics of the
Table 9.12 P34 Pin H8S/2215 Group. If it is necessary to ...

Function

9.13 Handling of 279
Unused Pins

Section 9.13 added

10.3.1 Timer Control 287
Register (TCR)

CKEG1 and CKEGO description amended

These bits select the input clock edge. When the internal clock
is counted using both edges, the input clock frequency is halved
(e.g., ¢/4 both edges = ¢/2 rising edge). ... Internal clock edge

selection is valid when the input clock is ¢/4 or slower. If $/1 is
selected for the input clock, this setting is ignored and count at
falling edge of ¢ is selected.

10.8 Usage Notes 346

Figure 10.53
Contention between
TCNT Write and
Overflow

Figure 10.53 amended

TCNT write cycle
Ty T2

po—t—
; JU UL L L L
Address X TCNT address X
Write signal
TCNT write data

4
TCNT H'FFFF X M
TCFV flag Prohlbned—»:

1

Description added

Interrupts and Module Stop Mode: ... before entering module
stop mode.

Module Stop Mode Setting: TPU operation can be disabled or
enabled using the module stop control register. The initial
setting is for TPU operation to be halted. Register access is
enabled by clearing module stop mode. For details, refer to
section 22, Power-Down Modes.

11.8.7 Module Stop 366
Mode Setting

Section 11.8.7 added

12.5.6 OVF Flag 377
Clearing in Interval
Timer Mode

Section 12.5.6 added
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Item Page Revision (See Manual for Details)
13.1 Features 380 Description amended
e Average transfer rate generator (SCI_0):
In H8S/2215 ...
In H8S/2215R and H8S/2215T 921.569 kbps, 720 kbps, ...
13.1.1 Block Diagram 382 Figure 13.2 title amended
Figure 13.2 Block
Diagram of SCI_0
(H8S/2215R and
H8S/2215T)
13.3 Register 384, 385 Description amended
Descriptions e Serial extended mode register A_0 (SEMRA_0)(only for
channel 0 in H8S/2215R and H8S/2215T)
e Serial extended mode register B_0 (SEMRB_0)(only for
channel 0 in H8S/2215R and H8S/2215T)
13.3.7 Serial Status 396 ¢ Normal Serial Communication Interface Mode (When SMIF
Register (SSR) in SCMR is 0)
Note #*2 added to TEND description
DTC*
399 e Smart Card Interface Mode (When SMIF in SCMR is 1)
Note *2 added to TEND description
DTC*
13.3.10 Serial 409 Section 13.3.10 title amended
Extended Mode
Register A_0
(SEMRA_0)(Only for
Channel 0 in
H8S/2215R and
H8S/2215T)
13.3.11 Serial 411 Section 13.3.11 title amended
Extended Mode
Register B_0
(SEMRB_0)(Only for
Channel 0 in
H8S/2215R and
H8S/2215T)
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Item Page Revision (See Manual for Details)

13.3.12 Bit Rate 414 Table 13.3 amended
Register (BRR) ]
Operating Frequency ¢ (MHz)
Table 13.3 BRR Bit Rate 2 2.097152 2.4576 3
Settings for Various (bitsy n N  Ermor(%) n N Eror(%) n N  Emor(%) n N  Error(%)
Bit Rates 3ga00 — — — - =TT o 1 o000 — — =7
(Asynchronous Mode)
416 ¢ = 9.8304 to 16 description added to table 13.3
417 Table 13.3 amended
Operating Frequency ¢ (MHz)
Bit Rate 17.2032 18 19.6608 20
(bps) n N  Error (%) n N Error(%) n N Error (%) n N  Error (%)
31250 o 16 120 o 17 o000 19 a7 o Tie o0
38400 0 13 0.00 0 14 -2.34 0 15 0.00 0 15 1.73
13.10.7 Module Stop 468 Section 13.10.7 added
Mode Setting
14.1 Features 469 Description amended
e Boundary scan function cannot be performed on the
following pins. ...
— Boundary scan signals: TCK, TDI, TDO, TMS, TRST
— E10A signal (EMLE)
14.3.2 IDCODE 474 Description amended
Register (IDCODE) ... The HDB4F2215 and H8S/2215U output fixed code
H'0002200F, HD6432215A output fixed code H'0003200F,
HD6432215B output fixed code H'001B200F, HD6432215C
output fixed code H'001C200F, HD64F2215R and
HD64F2215RU output fixed code H'08030447, and
HD64F2215T and HD64F2215TU output fixed code
H'08031447, respectively, from the TDO. ...
Table 14.3 IDCODE Table 14.3 amended
Register Configuration Bits 31t028 271012 1Mto1 0
'HDB4F2215RU code 0000 1000 000000110000 01000100011 1
HD64F2215T and 0000 1000 0000 0011 0001 0100 0100 011 1
HD64F2215TU code
Contents Version Part No. Product No. Fixed code
(4 bits) (16 bits) (11 bits) (1 bit)
14.5 Usage Notes 485 Description added

7. If EXTEST, CLAMP, or ... to the designated mode.

8. When using the boundary scan function, leave the EMLE pin
open.

Rev.7.00 Mar. 27, 2007 Page xii of Iviii
REJ09B0140-0700
RENESAS



Item Page

Revision (See Manual for Details)

15.1 Features 488

Description amended

e Maximum Configuration, InterfaceNumber, and
AlternateSetting Configuration specifications of this LSI
H8S/2215: Configuration 1 ...
H8S/2215R and H8S/2215T: Configuration 1 ...

e 23 kinds of interrupts (H8S/2215)
e 25 kinds of interrupts (H8S/2215R and H8S/2215T)

Figure 15.1 Block 489
Diagram of USB

Note * amended
Note: * Available only in H8S/2215R and H8S/2215T.

15.2 Input/Output 490
Pins

Table 15.1 Pin
Configuration

Table 15.1 amended
External transceiver connection signals

Signals used to connect with the transceiver (ISP1104)
manufactured by NXP.

15.3.1 USB Endpoint 494
Information Registers

00 0to22_4

(UEPIR00_O to
UEPIR22_4)

e UEPIRNn_0O

Bit Bit Name Initial Value R/W Description

1 pss e RW  Hesp21s T
0 D32 — R/W Interface number to which endpoint belongs (2-bit

configuration, settable values: 0 to 2)
00: Control transfer

00 to 10: Other than Control transfer
H8S/2215R jand H8S/2215T

Interface number to which endpoint belongs (2-bit
configuration, settable values: 0 to 3)

00: Control transfer
00 to 11: Other than Control transfer

15.3.2 USB Control 501
Register (UCTLR)

502

UCKSS3 to UCKSO0 description amended

... 0010 (H8S/2215R and H8S/2215T): Uses a clock (48 MHz)
generated by doubling the 24-MHz system clock by the PLL
circuit. ...

... 0110 (H8S/2215R and H8S/2215T): Uses a clock (48 MHz)
generated by doubling the 24-MHz system clock by the PLL
circuit. ...

... 1001 (H8S/2215R and H8S/2215T): Uses the clock supplied
by the 48-MHz external clock (EXTAL48 pin input) directly. ...

... 1101 (H8S/2215R and H8S/2215T): Uses the USB operating
clock (48 MHz) directly. ...
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Item

Page

Revision (See Manual for Details)

15.3.10 USB

Endpoint Stall Register

1 (UESTL1)

511

SCME description amended

Bit Bit Name Initial Value R/W Description

7 SCME 0 R/W Reserved
The write value should always be 0.

6t03 — All0 R Reserved

These bits are always read as 0 and cannot be
modified.

15.3.28 USB

Interrupt Flag Register

1 (UIFR1) (Only in
H8S/2215R and
H8S/2215T)

520

Section 15.3.28 title amended

15.3.30 USB

Interrupt Flag Register

2 (UIFR2) (Only in
H8S/2215R and
H8S/2215T)

523

Section 15.3.30 title amended

15.3.34 USB
Interrupt Enable
Register 1 (UIER1)
(Only in H8S/2215R
and H8S/2215T)

528

Section 15.3.34 title amended

15.3.36 USB
Interrupt Enable
Register 2 (UIER2)
(Only in H8S/2215R
and H8S/2215T)

529

Section 15.3.36 title amended

15.3.40 USB
Interrupt Select
Register 1 (UISR1)
(Only in H8S/2215R
and H8S/2215T)

531

Section 15.3.40 title amended

15.3.42 USB
Interrupt Select
Register 2 (UISR2)
(Only in H8S/2215R
and H8S/2215T)

532

Section 15.3.42 title amended

15.4 Interrupt
Sources

Table 15.5 SCI
Interrupt Sources

543

Notes 7 and 8 amended

Notes: 7. Available only in H8S/2215R and H8S/2215T. "—" in
H8S/2215.

8. Available only in H8S/2215R and H8S/2215T. Reserved in
H8S/2215.
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Item Page Revision (See Manual for Details)
15.5.11 Stall 571 (2) Forcible Stall by Firmware
Operations

Description amended

... handshake to the host (1-3 in figure 15.23). Once an internal
... be cleared by the firmware, and also for the ...

Figure 15.23 Forcible 572
Stall by Firmware

Figure in (1-4) deleted from figure 15.23

15.7 Endpoint 582 Notes 1 and 2 amended

Configuration Example Notes: 1. H'01 in H8S/2215. H'09 in H8S/2215R and

Table 15.8 Bit Name H8S/2215T.

Modification List 2. Available only in H8S/2215R and H8S/2215T. "—" in
H8S/2215.

15.8 USB External 585, 586 Note 3 amended

Circuit Example Note: 3. In 64F2215, HD64F2215R, HD64F2215T,

Figure 15.30 USB HD6432215A, HD6432215B, HD6432215C, Pxx should be

External Circuit in Bus- assigned to an output port as the D+ pull-up control pin. In

Powered Mode (When 64F2215U, HD64F2215RU, and HD64F2215TU, in which on-

On-Chip Transceiver chip ROM can be programmed by using the USB, ...

Is Used)

Figure 15.31 USB

External Circuit in Self-

Powered Mode (When

On-Chip Transceiver

Is Used)

Figure 15.32 USB 587 Figure 15.32 and note amended

External Circuit in Bus-
Powered Mode (When

External Transceiver Is
Used)

External transceiver
(ISP1104 manufactured by NXP)

Note: 3. In 64F2215, HD64F2215R, HD64F2215T,
HD6432215A, HD6432215B, HD6432215C, Pxx should be
assigned to an output port as the D+ pull-up control pin. In
64F2215U, HD64F2215RU, and HD64F2215TU, in which on-
chip ROM can be programmed by using the USB, ...

Figure 15.33 USB
External Circuit in Self-
Powered Mode (When
External Transceiver Is
Used)

Figure 15.33 and note amended
External transceiver
(ISP1104 manufactured by NXP)

Note: 3. In 64F2215, HD64F2215R, HD64F2215T,
HD6432215A, HD6432215B, HD6432215C, Pxx should be
assigned to an output port as the D+ pull-up control pin. In
64F2215U, HD64F2215RU, and HD64F2215TU, in which on-
chip ROM can be programmed by using the USB, ...
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15.9.1 Operating 589 Subheading amended and note added
Frequency e InH8S/2215R and H8S/2215T
Note: On the H8S/2215T, use a 16-MHz or 24-MHz system
clock for the MCU, even if a 48-MHz oscillator or 48-MHz
external clock is used as the USB operation clock.
16.1 Features 599 Description and note * amended
e Conversion time: 8.1 us per channel (at 16-MHz operation),
10.7 ps per channel (at 24-MHz operation)*
Note: * Available only in H8S/2215R and H8S/2215T.
16.5.1 Single Mode 606 Description amended
... 1. A/D conversion is started when the ADST bit is set to 1,
according to software, TPU, or external trigger input. ...
16.8.6 Module Stop 616 Section 16.8.6 added
Mode Setting
17.5 Usage Note 621 Sections 17.5 to 17.5.1 added
17.5.1 Module Stop
Mode Setting
18. RAM 623 Description amended
This LSI has on-chip high-speed static RAM. ...
Table amended
Product Class ROM Type RAM Size RAM Address
H8S/2215 HD64F2215R Flash memory Version 20 kbytes H'FFA000 to H'FFEFBF
Group  HineaFao15RU HFFFFCO to HFFFFFF
HD64F2215T
HD64F2215TU
HD64F2215 16 kbytes H'FFB000 to H'FFEFBF
HDB4F2215U HFFFFCO to HFFFFFF
HD6432215A Masked ROM Version
HD6432215B
HD6432215C 8 kbytes H'FFDO000 to H'FFEFBF
H'FFFFCO to HFFFFFF
19.1 Features 625 Description amended
e Size
Product Category ROM Size ROM Addresses
H8S/2215 Group HD64F2215, HD64F2215U, 256 kbytes H'000000 to H'03FFFF

HD64F2215R, HD64F2215RU,
HD64F2215T, HD64F2215TU

e Two flash memory operating modes

— Boot mode (SCI boot mode: HD64F2215, HD64F2215R,
HD64F2215T, USB boot mode: HD64F2215TU,
HD64F2215RU, HD64F2215TU)

(Modes 6 and 7)
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19.2 Mode Transitions 627

Figure 19.2 Flash
Memory State
Transitions

Note 3 amended

Note: 3. 10x applies only to the HD64F2215RU and
HD64F2215TU with 24-MHz system clock.

19.6 On-Board 639
Programming Modes

Table 19.3 Setting On-
Board Programming
Modes

19.6.1 SCI Boot Mode
(HDB4F2215,
HD64F2215R,
HD64F2215T)

Table 19.3 replaced

Section 19.6.1 title amended

Table 19.5 System 642
Clock Frequencies for
Which Automatic
Adjustment of LSI Bit

Rate Is Possible

Table 19.5 amended

HD64F2215: 13 to 16 MHz
HD64F2215R: 13 to 24 MHz
HD64F2215T: 16 MHz and 24 MHz

19.6.2 USB Boot 643
Mode (HD64F2215U,
HD64F2215RU, and
HD64F2215TU)

Description amended
e Features
— Selection of ...

— HD64F2215U: Supports only ...

HD64F2215RU and HD64F2215TU: Supports either 16-
MHz or 24-MHz system clock, with USB ...

¢ Notes on USB Boot Mode Execution

— With the HD64F2215, use a 16-MHz system clock and
...With the HD64F2215RU or HD64F2215TU, use a 16-MHz
or 24-MHz system clock and ...

Figure 19.7 System 644
Configuration Diagram
when using USB Boot
Mode

Figure 19.7 amended

1 —=| FWE*

01x —| MD2 to MDO*
or 11x

<—Ti P36
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Section 21 Clock 665
Pulse Generator

Figure 21.1 Block
Diagram of Clock Pulse
Generator

Note * amended
Note: * x2 is available only in H8S/2215R and H8S/2215T.

21.2 System Clock 669
Oscillator

Table 21.1 List of
Suitable Resonators

Description amended

The system clock can be supplied by connecting a crystal or
ceramic resonator, or by input of an external clock. Suitable

resonators differ depending on the product. For details, see

table 21.1.

Table 21.1 added

21.2.2 Connectinga 670
Ceramic Resonator
(H8S/2215T)

Section 21.2.2 added

22.4.3 Setting 689
Oscillation

Stabilization Time

after Clearing

Software Standby

Table and note amended
24 MHz** 20 MHz*'

Notes: 1. Only in H8S/2215R.
2. Only in H8S/2215R and H8S/2215T.

Mode

Table 22.3

Oscillation

Stabilization Time

Settings

25.6 A/D Conversion 776 Table 25.9 amended

Characteristics Condition A and B

Table 25.9 A/D Item Min. Typ. Max. Unit

Conversion Resolution 10 10 10 bits

T Conversion time 8.1 — — us

CharaCte ristics Analog input capacitance — — 20 pF
Permissible signal-source impedance — — 5 kQ
Nonlinearity error — — +6.0 LSB
Offset error — — +4.0 LSB
Full-scale error — — +4.0 LSB
Quantization — — +6.5 LSB
Absolute accuracy — — +8.0 LSB

Section 26 Electrical 781 to 804 Section 26 added

Characteristics
(H8S/2215T)

Appendix B Product 809
Model Lineup

Note deleted
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Section 1 Overview

Section 1 Overview

1.1 Overview

e High-speed H8S/2000 central processing unit with 16-bit architecture
— Upward-compatible with H8/300 and H8/300H CPUs on an object level
— Sixteen 16-bit general registers
— 65 basic instructions
e Various peripheral functions
— DMA controller (DMAC)
— Data transfer controller (DTC)
— 16-bit timer-pulse unit (TPU)
— 8-bit timer (TMR)
— Watchdog timer (WDT)
— Asynchronous or clocked synchronous serial communication interface (SCI)
— Boundary scan
— Universal serial bus (USB)
— 10-bit A/D converter
— 8-bit D/A converter
— User debug interface (H-UDI)*
— Clock pulse generator
Note: * Available only in H8S/2215R and H8S/2215T.

¢ On-chip memory

ROM Part No. ROM RAM Remarks

F-ZTAT Version HD64F2215 256 kbytes 16 kbytes SCI boot version
HD64F2215U 256 kbytes 16 kbytes USB boot version
HD64F2215T 256 kbytes 20 kbytes SCI boot version
HD64F2215TU 256 kbytes 20 kbytes USB boot version
HD64F2215R 256 kbytes 20 kbytes SCI boot version
HD64F2215RU 256 kbytes 20 kbytes USB boot version

Masked ROM HD6432215B 128 kbytes 16 kbytes —

Version HD6432215C 64 kbytes 8 kbytes —
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Section 1 Overview

e General I/O ports Modes 4 and 5 Mode 6 Mode 7
— 1/O pins: 41 41 68
— Input-only pins: 15 23 7

e Supports various power-down states

e Compact package
Package (Code) Body Size Pin Pitch Remarks
TQFP-120 TFP-120, TFP-120V 14.0 x 14.0 mm 0.4 mm —
P-LFBGA-112 BP-112, BP-112V 10.0 x 10.0 mm 0.8 mm —
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Section 1 Overview

1.2 Internal Block Diagram
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Notes: 1. The FWE pin is only provided in the flash memory version.
2. The H-UDI function and EMLE pin are only provided in H8S/2215R and H8S/2215T.

Figure 1.1 Internal Block Diagram
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Section 1 Overview

1.3 Pin Arrangement
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P34/RxD1 59 [] USD-
P35/SCK1/IRQ5 58 [] USD+
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P71/CS5 52 [ NC
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__PGO 50 [ Vref
PG1/CS3/IRQ7 49 [ P40/ANO
PG2/CS2 48 [ P41/AN1
PG3/CST TFP-120, 47 [J P42/AN2
PG4/CS0 TFP-120V 46 %P43/AN3
TDO ’ 45 [ P96/AN14/DAO
TCK (Pin Arrangement) 44 [ P97/AN15/DAT
T™S 43 [ AVSS
TRST 42 [ P17/TIOCB2/TCLKD/OE
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Notes: NC (No Connection): These pins should not be connected; they should be left open.

1. The FWE pin is only provided in the flash memory version.
2. NC pin in H8S/2215. EMLE pin in H8S/2215R and H8S/2215T.

Figure 1.2 Pin Arrangement (TFP-120, TFP-120V)
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Section 1 Overview

11 NC  |P31/RxD0|PF1/BACK|PF4/HWR| PF7/o | VCC | RES | FWE*' |EXTAL48|PLLCAP | NC
10 |P34/RxD1|P33/TxD1|P30/TxD0 | PF2AWATT | PF6/AS | EXTAL | VSS | MD1 | XTAL48 | PLLVSS | USD-
P74/ P36 Ps2/ | PFO _ — —
9 | WAEs |(PUps | SCKO/ | BREQ/ | PFSRD | XTAL | STBY | MDO | Drvss | usDs | UBPM
RQ4 | 1RQ2
P72/ P73/ P35/ %ﬁ(/
8 |p7uoss| oo | Twov | scki | BWRL | ypp NMI | PLLVCC | Drvec | vBus | Avec
CS6 cs7 | TRas | ADTRC
iRQ3
P70/
7 c_sz% PG2/CSZ| PGO mg:g}j USPND | Vref | P40/ANO | P41/AN1
Csé
BP-112, Poo/
6 |Pe4Cso| TDO |PaacST| Tk BP-112V PAZIAN |5\ a| PAFANS | AN14/
(Top view) DAO
P15/ P17/
N TIOCB1/ | P16/TIO
5 | tms | TRST | TDI | PE1/DI O | caomas| Avss T-(I-)II?KCDEi(z)LE
FSEQ
PASl | P12 P13 | pra
A9/ | TIocco/ | TIoCDO/
4 | PEO/DO | PE2/D2 | PE4/D4 [PD2/D10| VCC | PC5/AS |PBIA10 | o | Torin) | Toke) Tllc;)‘(c:)/(x)w
SUSPND | A22/RCV | A23/VPO
Pio/ | P11/
3 | Peap3 | PES/DS | PE7/D7 | PDS/D13 | PCO/AO | PC2/A2 | PBO/AS | PBS/A13 | PAO/ATE | TIOCAO/ | TIOCBO/
A20VM | A21VP
PA1/ | PAY
2 | PEG/DG | PDO/DS | PD3D11 | PDBD14 | PCI/AT | PC4/A4 | PCTIAT | PBIIATY | PBEATA | AT |\ A2
NC*2 or
1 | "Gie’ | Pov/De | PD4D12 |PD7IDIS | vSs | PC3/As | PCe/AG | PB1/A9 | PB4/AT2 | PB7/ATS [ NC

A B C D E F G H J K L
INDEX

Notes: NC (No Connection): These pins should not be connected; they should be left open.
1. The FWE pin is only provided in the flash memory version.
2. NC in H8S5/2215. EMLE pin in H8S/2215R and H8S/2215T.

Figure 1.3 Pin Arrangement (BP-112, BP-112V)

Rev.7.00 Mar. 27, 2007 Page 5 of 816
REJ09B0140-0700
RENESAS




Section 1 Overview

14 Pin Functions in Each Operating Mode

Pin No. Pin Name
TFP-120, BP-112,
TFP-120V BP-112V  Mode 4 Mode 5 Mode 6 Mode 7™ PROM Mode
1 Al NC or EMLE®™ NCorEMLE*™ NCorEMLE®™ NCorEMLE*” NC
2 B2 D8 D8 D8 PDO DO
3 B1 D9 D9 D9 PD1 D1
4 D4 D10 D10 D10 PD2 D2
5 c2 D11 D11 D11 PD3 D3
6 C1 D12 D12 D12 PD4 D4
7 D3 D13 D13 D13 PD5 D5
8 D2 D14 D14 D14 PD6 D6
9 D1 D15 D15 D15 PD7 D7
10 E4 vCC vCcC \Yelo] vcC vCcC
11 E3 A0 A0 PC1/A0 PCO AO
12 E1 VSS VSS VSS VSS VSS
13 E2 A1 A1 PC1/A1 PC1 A1
14 F3 A2 A2 PC2/A2 PC2 A2
15 F1 A3 A3 PC3/A3 PC3 A3
16 F2 A4 A4 PC4/A4 PC4 A4
17 F4 A5 A5 PC5/A5 PC5 A5
18 G1 A6 A6 PC6/A6 PC6 A6
19 G2 A7 A7 PC7/A7 PC7 A7
20 G3 PBO0/A8 PBO0/A8 PBO/A8 PBO A8
21 H1 PB1/A9 PB1/A9 PB1/A9 PB1 A9
22 — NC NC NC NC NC
23 G4 PB2/A10 PB2/A10 PB2/A10 PB2 A10
24 — NC NC NC NC NC
25 H2 PB3/A11 PB3/A11 PB3/A11 PB3 A1
26 J1 PB4/A12 PB4/A12 PB4/A12 PB4 A12
27 H3 PB5/A13 PB5/A13 PB5/A13 PB5 A13
28 J2 PB6/A14 PB6/A14 PB6/A14 PB6 A14
29 K1 PB7/A15 PB7/A15 PB7/A15 PB7 A15
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Section 1 Overview

Pin No. Pin Name

TFP-120, BP-112,

TFP-120V BP-112V  Mode 4 Mode 5 Mode 6 Mode 7™ PROM Mode

30 J3 PAO/A16 PAO/A16 PAO/A16 PAO A16

31 K2 PA1/A17/TxD2 PA1/A17/TxD2 PA1/A17/TxD2 PA1/TxD2 A17

32 L2 PA2/A18/RxD2 PA2/A18/RxD2 PA2/A18/RxD2 PA2/RxD2 A18

33 H4 PA3/A19/SCK2/ PA3/A19/SCK2/ PA3/A19/SCK2/ PA3/SCK2 NC
SUSPND SUSPND SUSPND

34 — NC NC NC NC NC

35 K3 P10/TIOCA0/ P10/TIOCA0/ P10/TIOCA0/ P10/TIOCAO NC
A20/VM A20/VM A20/VM

36 L3 P11/TIOCB0/ P11/TIOCB0/ P11/TIOCBO0/ P11/TIOCBO NC
A21/VP A21/VP A21/VP

37 J4 P12/TIOCCO/ P12/TIOCCO/ P12/TIOCCO/ P12/TIOCCO/ NC
TCLKA/A22/ TCLKA/A22/ TCLKA/A22/ TCLKA
RCV RCV RCV

38 K4 P13/TIOCDO/ P13/TIOCDO/ P13/TIOCDO/ P13/TIOCDO/ NC
TCLKB/A23/ TCLKB/A23/ TCLKB/A23/ TCLKB
VPO VPO VPO

39 L4 P14/TIOCA1/ P14/TIOCA1/ P14/TIOCA1/ P14/TIOCA1/ VSS
IRQO0 IRQO IRQO0 IRQ0

40 H5 P15/TIOCB1/ P15/TIOCB1/ P15/TIOCB1/ P15/TIOCB1/ NC
TCLKC/FSEO TCLKC/FSEO TCLKC/FSEO TCLKC

41 J5 P16/TIOCA2/ P16/TIOCA2/ P16/TIOCA2/ P16/TIOCA2/ VSS
IRQ1 IRQ1 IRQ1 IRQ1

42 L5 P17/TIOCB2/ P17/TIOCB2/ P17/TIOCB2/ P17/TIOCB2/ NC
TCLKD/OE TCLKD/OE TCLKD/OE TCLKD/OE

43 K5 AVSS AVSS AVSS AVSS VSS

44 J6 P97/AN15/DA1  P97/AN15/DA1  P97/AN15/DA1  P97/AN15/DA1 NC

45 L6 P96/AN14/DA0  P96/AN14/DA0 P96/AN14/DA0  P96/AN14/DA0 NC

46 K6 P43/AN3 P43/AN3 P43/AN3 P43/AN3 NC

47 H6 P42/AN2 P42/AN2 P42/AN2 P42/AN2 NC

48 L7 P41/AN1 P41/AN1 P41/AN1 P41/AN1 NC

49 K7 P40/ANO P40/ANO P40/ANO P40/ANO NC

50 J7 Vref Vref Vref Vref VCC

51 L8 AVCC AVCC AVCC AVCC VCC

52 — NC NC NC NC NC

Rev.7.00 Mar. 27, 2007 Page 7 of 816
REJ09B0140-0700

RENESAS



Section 1 Overview

Pin No. Pin Name
TFP-120, BP-112,
TFP-120V BP-112V  Mode 4 Mode 5 Mode 6 Mode 7*' PROM Mode
53 H7 USPND USPND USPND — NC
54 — NC NC NC NC NC
55 K8 VBUS VBUS VBUS VSS VSS
56 L9 UBPM UBPM UBPM VSS VSS
57 Js DrvVCC DrvVCC DrvCC VSS vCcC
58 K9 USD+ USD+ USD+ — NC
59 L10 USD- USD- USD- — NC
60 Jo Drvss Drvss Drvss — VSS
61 — VSS VSS VSS VSS VSS
62 K10 PLLVSS PLLVSS PLLVSS — VSS
63 K11 PLLCAP PLLCAP PLLCAP NC NC
64 H8 PLLVCC PLLVCC PLLVCC — vce
65 J10 XTAL48 XTAL48 XTAL48 — NC
66 J11 EXTAL48 EXTAL48 EXTAL48 — vce
67 H9 MDO MDO MDO MDO VSS
68 H10 MD1 MD1 MD1 MD1 VSS
69 H11 FWE FWE FWE FWE FWE
70 G8 NMI NMI NMI NMI vcC
71 G9 STBY STBY STBY STBY VCC
72 G11 RES RES RES RES RES
73 G10 VSS VSS VSS VSS VSS
74 F9 XTAL XTAL XTAL XTAL XTAL
75 F11 VCC VCC VCC vce vce
76 F10 EXTAL EXTAL EXTAL EXTAL EXTAL
77 F8 MD2 MD2 MD2 MD2 VSS
78 E11 PF7/¢ PF7/¢ PF7/¢ PF7/¢ NC
79 E10 AS AS AS PF6 NC
80 E9 RD RD RD PF5 NC
81 D11 HWR HWR HWR PF4 NC
82 — NC NC NC NC NC
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Pin No. Pin Name
TFP-120, BP-112,
TFP-120V BP-112V  Mode 4 Mode 5 Mode 6 Mode 7* PROM Mode
83 E8 PF3/LWR/ PF3/LWR/ PF3/LWR/ PF3/ADTRG/ VCC
ADTRG/IRQ3 ADTRG/IRQ3 ADTRG/IRQ3 IRQ3
84 — NC NC NC NC NC
85 D10 PF2/WAIT PF2/WAIT PF2/WAIT PF2 NC
86 Ci1 PF1/BACK PF1/BACK PF1/BACK PF1 NC
87 D9 ﬂm/ ﬂm/ ﬂm/ PFOIRQ2 VCC
IRQ2 IRQ2 IRQ2
88 C10 P30/TxDO0 P30/TxDO0 P30/TxDO0 P30/TxDO NC
89 B11 P31/RxDO0 P31/RxDO0 P31/RxDO0 P31/RxDO0 NC
90 Cc9 P32/SCKO/IRQ4 P32/SCKO/IRQ4 P32/SCKO/IRQ4 P32/SCKO/IRQ4 NC
91 B10 P33/TxD1 P33/TxD1 P33/TxD1 P33/TxD1 NC
92 A10 P34/RxD1 P34/RxD1 P34/RxD1 P34/RxD1 NC
93 D8 P35/SCK1/IRQ5 P35/SCK1/IRQ5 P35/SCK1/RQ5 P35/SCK1/RQ5 NC
94 B9 P36 (PUPD+) P36 (PUPD+) P36 (PUPD+) P36 (PUPD+)** NC
95 — NC NC NC NC NC
96 A9 P74/MRES P74/MRES P74/MRES P74/MRES NC
97 C8 P73/TMO1/CS7 P73/TMO1/CS7 P73/TMO1/CS7 P73/TMO1 NC
98 B8 P72/TMO0/CS6 P72/TMO0/CS6 P72/TMO0/CS6 P72/TMO0 NC
99 A8 P71/CS5 P71/CS5 P71/CS5 P71 NC
100 D7 P70/TMRIO1/ P70/TMRIO1/ P70/TMRIO1/ P70/TMRIO1/ NC
TMCI01/CS4 TMCI01/CS4 TMCI01/CS4 TMCIO1
101 Cc7 PGO PGO PGO PGO NC
102 A7 PG1/CS3IRQ7 PG1/CS3/1RQ7 PG1/CS3/IRQ7 PG1/RQ7 NC
103 B7 PG2/CS2 PG2/CS2 PG2/CS2 PG2 NC
104 C6 PG3/CS1 PG3/CS1T PG3/CST PG3 NC
105 A6 PG4/CS0 PG4/CS0 PG4/CS0 PG4 NC
106 B6 TDO TDO TDO TDO VCC
107 D6 TCK TCK TCK TCK VCC
108 A5 T™S T™S T™S TMS VCC
109 B5 TRST TRST TRST TRST RES
110 C5 TDI TDI TDI TDI VCC
111 A4 PEO/DO PEO/DO PEO/DO PEO NC
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Pin No. Pin Name
TFP-120, BP-112,
TFP-120V BP-112V  Mode 4 Mode 5 Mode 6 Mode 7* PROM Mode
112 — NC NC NC NC NC
113 D5 PE1/D1 PE1/D1 PE1/D1 PE1 NC
114 — NC NC NC NC NC
115 B4 PE2/D2 PE2/D2 PE2/D2 PE2 NC
116 A3 PE3/D3 PE3/D3 PE3/D3 PE3 VCC
117 C4 PE4/D4 PE4/D4 PE4/D4 PE4 VSS
118 B3 PE5/D5 PE5/D5 PE5D5 PE5 OE
119 A2 PE6/D6 PE6/D6 PE6/D6 PE6 WE
120 C3 PE7/D7 PE7/D7 PE7/D7 PE7 CE
— A1, A11, NC NC NC NC NC

L1, L11

Notes: NC (No Connection): These pins should not be connected; they should be left open.
1. The USB may be unusable in mode 7 in some cases. See section 3, MCU Operating

Mode, for details.

2. NC in H8S/2215. EMLE pin in H8S/2215R and H8S/2215T.
3. PUPD+ pin in H8S/2215R and H8S/2215T.
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1.5 Pin Functions
Pin No.
TFP-120, BP-112,
Type Symbol TFP-120V BP-112V 1/O Function
Power Supply VCC 10 E4 Input Power supply pins. Connect all these
75 F11 pins to the system power supply.
VSS 12 E1 Input Ground pins. Connect all these pins
61 G10 to the system power supply (0 V).
73
PLLVCC 64 H8 Input Power supply pin for internal PLL
oscillator. Connect this pin to the
system power supply.
PLLVSS 62 K10 Input Ground pin for an on-chip PLL
oscillator.
PLLCAP 63 K11 Output External capacitor pin for an on-chip
PLL oscillator.

Clock XTAL 74 F9 Input For connection to a crystal resonator.
For examples of crystal resonator
connection and external clock input,
see section 21, Clock Pulse
Generator.

EXTAL 76 F10 Input For connection to a crystal resonator.
(An external clock can be supplied
from the EXTAL pin.) For examples
of crystal resonator connection and
external clock input, see section 21,
Clock Pulse Generator.

XTAL48 65 J10 Input USB operating clock input pins.

EXTAL48 66 J11 Input 48-MHz clock for USB
communications is input. For
examples of using an on-chip PLL,
EXTAL48 must be fixed low and
XTAL48 must be open.

[0 78 E11 Output Supplies the system clock to external
devices.

Operating MD2 77 F8 Input Except for mode changing, be sure to

Mode Control MD1 68 H10 fix the levels of_the mode pins (MD2
to MDO) by pulling them down or

MDO 67 H9

pulling them up until the power turns
off.

RENESAS
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Pin No.
TFP-120, BP-112,
Type Symbol TFP-120V BP-112V 1/O Function
System RES 72 G11 Input Reset input pin. When this pin is
Control driven low, the chip is reset.

STBY 71 G9 Input When this pin is driven low, a
transition is made to hardware
standby mode.

MRES 96 A9 Input When this pin is driven low, a
transition is made to manual reset
mode.

BREQ 87 D9 Input Used by an external bus master to
issue a bus request to this LSI

BACK 86 C11 Output Indicates that the bus has been
released to an external bus master.

FWE 69 H11 Input Pin for use by flash memory. This pin

is only used in the flash memory
version. In the mask ROM version it
should be fixed at 0.

EMLE" 1™ A1 Input Emulator enable pin. Leave open if
the E10A is not used. Drive low level
only if E10A is used.

Interrupts NMI 70 G8 Input Nonmaskable interrupt pin. If this pin
is not used, it should be fixed high.

|

IRQ7 102 A7 Input These pins request a maskable
RQ5 93 D8 interrupt.

IRQ4 20 C9

IRQ3 83 E8

IRQ2 87 D9

IRQT 41 J5

IRQO 39 L4
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Pin No.
TFP-120, BP-112,
Type Symbol TFP-120V BP-112V 1/O Function
Address bus A23 38 K4 Output These pins output an address.
A22 37 J4
A21 36 L3
A20 35 K3
A19 33 H4
A18 32 L2
A17 31 K2
A16 30 J3
A15 29 K1
Al14 28 J2
A13 27 H3
A12 26 Ji
A1 25 H2
A10 23 G4
A9 21 HA1
A8 20 G3
A7 19 G2
A6 18 G1
A5 17 F4
A4 16 F2
A3 15 F1
A2 14 F3
A1 13 E2
AO 11 E3
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Pin No.
TFP-120, BP-112,

Type Symbol TFP-120V BP-112V 1/O Function
Data bus D15 9 D1 1/0 These pins constitute a bi-directional

D14 8 D2 data bus.

D13 7 D3

D12 6 C1

D11 5 c2

D10 4 D4

D9 3 B1

D8 2 B2

D7 120 C3

D6 119 A2

D5 118 B3

D4 117 C4

D3 116 A3

D2 115 B4

D1 113 D5

DO 111 A4
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Pin No.
TFP-120, BP-112,
Type Symbol TFP-120V BP-112V 1/O Function
Bus Control  CS7 97 (6F:] Output Signals for selecting areas 7 to 0.

CS6 98 B8

CS5 99 A8

CS4 100 D7

CS3 102 A7

CSs2 103 B7

CS1 104 cé6

CSOo 105 A6

AS 79 E10 Output  When this pin is low, it indicates that
address output on the address bus is
enabled.

RD 80 E9 Output  When this pin is low, it indicates that
the external address space can be
read.

HWR 81 D11 Output A strobe signal that writes to external
space and indicates that the upper
half (D15 to D8) of the data bus is
enabled.

LWR 83 E8 Output A strobe signal that writes to external
space and indicates that the lower
half (D7 to DO) of the data bus is
enabled.

WAIT 85 D10 Input Requests insertion of a wait state in

the bus cycle when accessing
external 3-state address space.
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Section 1 Overview

Pin No.
TFP-120, BP-112,
Type Symbol  TFP-120V BP-112V 1/O Function
16-bittimer  TCLKA 37 J4 Input TPU external clock input pins.
pulseunit 1o kg 3g K4
(TPU)
TCLKC 40 H5
TCLKD 42 L5
TIOCAO 35 K3 /0 The TGRA_0 to TGRD_O input
TIOCBO 36 L3 capture input/output compare
output/PWM output pins.
TIOCCO 37 J4
TIOCDO 38 K4
TIOCA1 39 L4 /0 The TGRA_1 to TGRB_1 input
TIOCB1 40 H5 capture input/output compare
output/PWM output pins.
TIOCA2 41 J5 1/0 The TGRA_2 to TGRB_2 input
TIOCB2 42 L5 capture input/output compare
output/PWM output pins.
8-bit timer TMO1 97 Ccs Output Compare match output pins.
(TMR) TMOO 98 B8
TMCIO1 100 D7 Input Input pins for the external clock input
to the counter.
TMRIO1 100 D7 Input The counter reset input pins.
Serial TxD2 31 K2 Output Data output pins
Communica- 1, 91 B10
tion interface
(SCl) TxDO 88 C10
RxD2 32 L2 Input Data input pins
RxD1 92 A10
RxDO 89 B11
SCK2 33 H4 /10 Clock input/output pins
SCK1 93 D8
SCKO 90 C9
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Section 1 Overview

Pin No.
TFP-120, BP-112,
Type Symbol TFP-120V BP-112V 1/O Function
A/D converter AN15 44 J6 Input Analog input pins for the A/D
AN14 45 L6 converter.
AN3 46 K6
AN2 47 H6
AN1 48 L7
ANO 49 K7
ADTRG 83 E8 Input Pin for input of an external trigger to
start A/D conversion
D/A converter DA1 44 J6 Output Analog output pins for the D/A
DAO 45 L6 converter.
A/D converter AVCC 51 L8 Input Power supply pin for the A/D and D/A
DJ/A converter converter. When the D/A converter is
not used, connect this pin to the
system power supply (VCC).
AVSS 43 K5 Input The ground pin for the A/D and D/A
converter. Connect this pin to the
system power supply (0 V).
Vref 50 J7 Input The reference voltage input pin for
the A/D and D/A converter. When the
A/D and D/A converter is not used,
this pin should be connected to the
system power supply (VCC).
Boundary TMS 108 A5 Input Control signal input pin for the
scan boundary scan
TCK 107 D6 Input Clock input pin for the boundary scan
TDO 106 B6 Output Data output pin for the boundary scan
TDI 110 C5 Input Data input pin for the boundary scan
TRST 109 B5 Input Reset pin for the TAP controller

RENESAS
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Section 1 Overview

Pin No.
TFP-120, BP-112,
Type Symbol  TFP-120V BP-112V 1/O Function
USB USD+ 58 K9 /10 USB data input/output pin

USD- 59 L10

VBUS 55 K8 Input Connection/disconnection detecting
Input/output pin for the USB cable

USPND 53 H7 Output USB suspend output
This pin is driven high when a
transition is made to suspend state.

VM 35 K3 Input Pins to be connected to the
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