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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
Genera Precautionsin 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:

General Precautions in the Handling of MPU/MCU Products
Configuration of this Manual

Overview

Table of Contents

Summary

AN o Ao

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) 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.

7. List of Registers

8. Electrical Characteristics

9. Appendix
* Product-type codes and external dimensions
* Main Revisions for 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.

10. Appendix/Appendices
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Preface

This LSI is a single-chip microcomputer made up of the H8S/2000 CPU with an internal 32-bit
architecture as its core, and the peripheral functions required to configure a system.

This LSI is equipped with ROM, RAM, a bus controller, data transfer controller (DTC), a DMA
controller (DMAC), two types of timers, a serial communication interface (SCI), a D/A converter,
an A/D converter, and I/O ports as on-chip supporting modules. This LSI is suitable for use as an
embedded processor for high-level control systems. Its on-chip ROM are flash memory (F-
ZTAT™™) and masked ROM that provides flexibility as it can be reprogrammed in no time to
cope with all situations from the early stages of mass production to full-scale mass production.
This is particularly applicable to application devices with specifications that will most probably
change.

Note: * F-ZTAT is a trademark of Renesas Technology, Corp.

Target Users: This manual was written for users who will be using the H8S/2214 Group in the
design of application systems. Members of this audience 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/2214 Group to the above audience. 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.

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
The addresses, bits, and initial values of the registers are summarized in appendix B, Internal
I/O Registers.
Example: 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/
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H8S/2214 Group Manuals:

Document Title

Document No.

H8S/2214 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, Optimized Linkage REJ10B0058
Editor 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 3 Tutorial REJ10B0024
H8S, H8/300 Series High-performance Embedded Workshop 3 User's REJ10B0026

Manual
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Main Revisions for This Edition

Item Page

Revisions (See Manual for Details)

1.3.2 Pin Functions 8 to 11
in Each Operating
Mode

Table 1.2 Pin
Functions in Each
Operating Mode

Note added

Pin No. Pin Name

TFP-100B, BP-112,
TFP-100BV, BP-112V,

TFP-100G, TBP-112A, PROM
TFP-100GV TBP-112AV Mode 4 Mode 5 Mode 6 Mode 7 Mode*

Note: * NC pins must be left open.

2.3 Address Space 25

Figure 2.6 Memory
Map

Description added

... The H85/2000 CPU provides linear access to a maximum 64-
kbyte address space in normal mode, and a maximum 16-Mbyte
(architecturally 4-Gbyte) address space in advanced mode. Note
that the modes and address spaces that can actually be used
differ between individual products. See section 3, MCU Operating
Modes, for details.

Figure amended

H'0000 H'00000000
64 kbyte
HFFFF 16 Mbyte Program area
H'00FFFFFF Data area
Cannot be
used by the
H8S/2214 Group
H'FFFFFFFF
(a) Normal Mode* (b) Advanced Mode

Note: * Not available in the H8S/2214 Group.
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Item Page Revisions (See Manual for Details)

2.6.1 Overview 34 Note added
Table 2.1 Function Instructions Size  Types
Instruction Data transfer MOV BWL 5
Classification POP*, PUSH™ WL

LDM*®, STM*® L

MOVFPE, MOVTPE™ B

Notes : 5. The STM/LDM instructions may only be used with the
ERO to ERG6 registers.

2.6.2 Instructions 35 Note added

and Addressing

Modes

Table 2.2

Combinations of Function Instruction

Instructions and
Addressing Modes f

Data MOV
transfer POP, PUSH

MOVFPE™!,

Notes : 3. The STM/LDM instructions may only be used with the
ERO to ERS6 registers.

2.6.3 Table of 38 Note added
Instructions ) . )
Classified by L it iU
F ti Data transfer LDM* L @SP+ — Rn (register list)
unction Pops two or more general registers from the stack.
Table 2.3 STM™ L Rn (register list) - @-SP
. Pushes two or more general registers onto the stack.
Instructions
Classified by 40 Note amended
Function
Type Instruction Size*"  Function
Arithmetic  TAS® B¢ @ERd-0,1 - (<bit 7> of @ERd)
operations Tests memory contents, and sets the most significant bit
(bit7)to 1.
46 Note added

Notes : 2. The STM/LDM instructions may only be used with the
ERO to ERS6 registers.

3. This instruction should be used with the ERO, ER1,
ER4, or ER5 general register only.
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Item Page

Revisions (See Manual for Details)

2.6.5 Notes on Use 48
of Bit-Manipulation

Description added

... In this case, the relevant flag need not be read beforehand if it

Instructions is clear that it has been set to 1 in an interrupt handling routine,
etc.
See section 2.10.3, Bit Manipulation Instruction Usage Notes, for
details.
2.8.1 Overview 56 Note added
Figure 2.15 Note : * The power-down state also includes a medium-speed
Processing States mode and module stop mode. See section 17, Power-
Down Modes, for details.
Figure 2.16 State 57 Figure amended
Transitions
Interrupt E E
request . 5
STBY = high, RES = low
+( Hardware standby mode™? )
| LowPowerStates |
5.1.2 Block 92 Figure amended
Diagram

Figure 5.1 Block

Diagram of Interrupt INTMT_INTMO
SYSCR| H
Controller I: NMIEG ¢ '
NMI input > NMI input unit —>
IRQinput —— IRQ input unit |——
ISR i
N N !
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Item Page Revisions (See Manual for Details)
5.3.1 External 100 Note added
Interrupts Note: n=7100

Figure 5.3 Timing
of Setting IRQNF

5.5.1 Contention 113
between Interrupt
Generation and

Description amended

When an interrupt enable bit is cleared to 0 to disable interrupt
requests, the disabling becomes effective after execution of the

Disabling instruction.
5.5.5 IRQ 115 Newly added
Interrupts

5.5.6 NMI Interrupt 115 Newly added

Usage Notes

6.1.2 Block 120
Diagram
Figure 6.1 Block

Diagram of Bus
Controller

Legend added

Legend:

ABWCR : Bus width control register
ASTCR: Access state control register
BCRH: Bus control register H

BCRL: Bus control register L

WCRH: Wait state control register H
WCRL: Wait state control register L

7.3.4 DMA Control 195
Register (DMACR)

Bits 10 to 7—
Reserved

Description added

Although these bits are readable/writable, only 0 should be written
here.

Bit 4—Reserved 196

Description added

Although this bit is readable/writable, only 0 should be written
here.

7.3.5 DMABand 200
Control Register
(DMABCR)

Bits 10 and 8—
Reserved (DTA1A,
DTAOA)

Description added

Reserved bits in full address mode. Read and write possible.
Although these bits are readable/writable, only 0 should be written
here.

7.5.4 Repeat Mode 217

Description amended

Repeat mode can be specified by setting the RPE bit in DMACR
to 1, and clearing the DTIE bit in DMABCRL to 0.
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Item Page

Revisions (See Manual for Details)

759 DMACBus 234
Cycles (Dual
Address Mode)

(2) Full Address
Mode (Cycle Steal
Mode)

Description amended

Either a one-byte or a one-word transfer is performed for each
transfer request, and after the transfer the bus is released.

8.2.5 DTC Transfer 258
Count Register A
(CRA)

Description amended

In repeat mode or block transfer mode, CRA is divided into two
parts: the upper 8 bits (CRAH) and the lower 8 bits (CRAL). In
repeat mode, CRAH holds the transfer count and CRAL functions
as an 8-bit transfer counter (1 to 256). In block transfer mode,
CRAH holds the block size and functions as an 8-bit block size
counter (1 to 256). CRAL is decremented by 1 every time data is
transferred and when the counter value becomes H'00 the
contents of CRAH are transferred. This operation is repeated.

8.3.1 Overview 262

Figure 8.2
Flowchart of DTC
Operation

Note added

Transfer Counter = 0
or DISEL =1

Yes

Y
Clear DTCER

Clear an activation flag

End Interrupt exception ¢
handling

Note: * See the section on the corresponding peripheral module for details
on the content of the processing required for interrupt handling.

8.3.2 Activation 264
Sources

Description added

... The activation source flag, in the case of RXIO, for example, is
the RDREF flag of SCIO.

Since there are multiple factors that can initiate DTC operation,
the flag that initiated the transfer is not cleared after the last byte
(or word) is transferred. The corresponding interrupt handler must
perform the required processing.
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ltem Page Revisions (See Manual for Details)

8.3.8 Chain 273 Description added

Transfer Figure 8.9 shows the memory map for chain transfer. The DTC
reads the start address for the register information from the DTC
vector address corresponding to the DTC activation factor. After
the data transfer completes, the CHNE bit in this register is tested,
and if it is 1, the next register information allocated sequentially is
read and a transfer is performed. This operation continues until a
data transfer for register information whose CHNE bit is O
completes.

8.5 Usage Notes 280 Description added

(1) Module Stop ... However, 1 cannot be written in the MSTPAB bit while the DTC
is operating. See section 17, Power-Down Modes, for details.

9.2.2 Reqgister 286 Description added

Configuration ... P1DDR cannot be read; if it is, an undefined value will be read.

(1) Port 1 Data Setting a P1DDR bit to 1 makes the corresponding port 1 pin an

Direction Register output pin, while clearing the bit to 0, makes that pin an input pin.

(P1DDR) Since this register is a write-only register, do not use bit
manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.3.2 Reqgister 297 Description added

Configuration Setting a P3DDR bit to 1 makes the corresponding port 3 pin an

(1) Port 3 Data output pin, while clearing the bit to 0 makes the pin an input pin.

Direction Register Since this register is a write-only register, do not use bit

(P3DDR) manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.5.2 Register 309 Description added

Configuration Setting a P7DDR bit to 1 makes the corresponding port 7 pin an

(1) Port 7 Data output pin, while clearing the bit to 0 makes the pin an input pin.

Direction Register Since this register is a write-only register, do not use bit

(P7DDR) manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.7.2 Reqgister 316 Description added

Configuration

(1) Port A Data
Direction Register
(PADDR)

Bits 7 to 4 are reserved; these bits cannot be modified and will
return an undefined value if read. Since this register is a write-only
register, do not use bit manipulation instructions to write to this
register. See section 2.10.4, Access Methods for Registers with
Write-Only Bits.
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ltem Page Revisions (See Manual for Details)

9.8.2 Reqgister 323 Description added

Configuration ... PBDDR cannot be read:; if it is, an undefined value will be read.

(1) Port B Data Since this register is a write-only register, do not use bit

Direction Register manipulation instructions to write to this register. See section

(PBDDR) 2.10.4, Access Methods for Registers with Write-Only Bits.

9.9.2 Reqgister 331 Description added

Configuration ... PCDDR cannot be read:; if it is, an undefined value will be read.

(1) Port C Data Setting a PCDDR bit to 1 makes the corresponding port C pin an

Direction Register output pin, while clearing the bit to 0, makes the pin an input pin.

(PCDDR) Since this register is a write-only register, do not use bit
manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.10.2 Register 338 Description added

Configuration ... PDDDR cannot be read; if it is, an undefined value will be read.

(1) Port D Data Setting a PDDDR bit to 1 makes the corresponding port C pin an

Direction Register output pin, while clearing the bit to 0, makes the pin an input pin.

(PDDDR) Since this register is a write-only register, do not use bit
manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.11.2 Register 343 Description added

Configuration ... PEDDR cannot be read; if it is, an undefined value will be read.

(1) Port E Data Setting a PEDDR bit to 1 makes the corresponding port C pin an

Direction Register output pin, while clearing the bit to 0, makes the pin an input pin.

(PEDDR) Since this register is a write-only register, do not use bit
manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.12.2 Register 349 Description added

Configuration ... PFDDR cannot be read; if it is, an undefined value will be read.

(1) Port F Data Setting a PFDDR bit to 1 makes the corresponding port C pin an

Direction Register output pin, while clearing the bit to 0, makes the pin an input pin.

(PFDDR) Since this register is a write-only register, do not use bit
manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.

9.13.2 Register 354 Description added

Configuration

(1) Port G Data
Direction Register
(PGDDR)

... Also, bits 7 to 5 are reserved, and will return an undefined value
if read. Setting a PGDDR bit to 1 makes the corresponding port C
pin an output pin, while clearing the bit to 0, makes the pin an
input pin. Since this register is a write-only register, do not use bit
manipulation instructions to write to this register. See section
2.10.4, Access Methods for Registers with Write-Only Bits.
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Item Page Revisions (See Manual for Details)

9.14 Handlingof 358 Newly added

Unused Pins

10.2.1 Timer 368 Note amended

Control Register Note: Internal clock edge selection is valid when the input clock is
(TCR) ¢/4 or slower. This setting is ignored if the input clock is ¢
Bits 4 and 3—Clock /1, or when overflow/underflow of another channel is

Edge 1 and 0 selected. (Counting occurs on the falling edge of ¢ when
(CKEG1, CKEGO) ¢/1 is selected.)

10.2.5 Timer 383 Description amended

Status Register
(TSR)

Bit 3—Input
Capture/Output
Compare Flag D
(TGFD)

Bit 2—Input
Capture/Output
Compare Flag C
(TGFC)

Bit 1—Input
Capture/Output
Compare Flag B
(TGFB)

Bit 0—Input
Capture/Output
Compare Flag A
(TGFA)

Bit 3
TGFD Description
0 [Clearing conditions] (Initial value)

e When DTC is activated by a TGID interrupt, the DTC module MRB register DISEL
bit is 0, and furthermore the transfer counter is not 0.

e When 0 is written to TGFD after reading TGFD = 1

Description amended

Bit 2
TGFC Description
0 [Clearing conditions] (Initial value)

e When DTC is activated by a TGIC interrupt, the DTC module MRB register DISEL
bit is 0, and furthermore the transfer counter is not 0.
e When 0 is written to TGFC after reading TGFC = 1

Description amended

Bit 1
TGFB Description
0 [Clearing conditions] (Initial value)

e When DTC is activated by a TGIB interrupt, the DTC module MRB register DISEL
bit is 0, and furthermore the transfer counter is not 0.

e When 0 is written to TGFB after reading TGFB = 1

Description amended

Bit 0
TGFA Description
0 [Clearing conditions] (Initial value)

e When DTC is activated by a TGIA interrupt, the DTC module MRB register DISEL
bit is 0, and furthermore the transfer counter is not 0.

¢ When DMAC is activated by TGIA interrupt while DTA bit of DMABCR in DMAC is 1

e When 0 is written to TGFA after reading TGFA =1
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Item Page

Revisions (See Manual for Details)

10.7 Usage Notes 427

(1) Module Stop
Mode Settings

Description added

Figure 10.53 436
Contention between
TCNT Write and
Overflow

Figure amended

TCNT write cycle

Address >< TCNT address ><
Write signal
fite signa ‘—‘ TCNT write data
TCNT H'FFFF >< M
Prohibited e
TCFV flag B
11.5.5 OVF Flag 451 Newly added
Clear Operation in
Interval Timer Mode
12.2.7 Serial 468 Note added
Status Register )
Bit 7
(SSR) TDRE Description
Bit 7—Transmit 0 [Clearing conditions]

Data Register
Empty (TDRE)

Bit 6—Receive Data
Register Full
(RDRF)

e When 0 is written to TDRE after reading TDRE = 1
e When the DMAC or DTC* is activated by a TXI interrupt and writes data to TDR

Note: * This bit is cleared by DTC when DISEL =0 and
furthermore the transfer counter is not 0.

Note added

Bit 6

RDRF Description

0 [Clearing conditions] (Initial value)

e When 0 is written to RDRF after reading RDRF = 1

e When the DMAC or DTC* is activated by an RXI interrupt and reads data from
RDR

Note: * This bit is cleared by DTC when DISEL = 0 and
furthermore the transfer counter is not 0.
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Item Page Revisions (See Manual for Details)
12.2.7 Serial 470 Note added
Status Register )
Bit 2
(SSR) TEND Description
Bit 2—Transmit End 0 [Clearing conditions]

(TEND)

e When 0 is written to TDRE after reading TDRE = 1
e When the DMAC or DTC* is activated by a TXI interrupt and writes data to TDR

Note: * This bit is cleared by DTC when DISEL = 0 and
furthermore the transfer counter is not 0.

12.3.2 Operation in 493
Asynchronous Mode

Figure 12.7
Sample SCI
Initialization
Flowchart

Note added
( Start initialization ) [1] Set the clock selection in SCR.
Be sure to clear bits RIE, TIE,

‘ TEIE, and MPIE, and bits TE and
‘ Clear TE and RE bits in SCR to 0 ‘ RE, to 0.

[ When the clock is selected in
Set CKE1 and CKEO bits in SCR asynchronous mode, it is output

(TE, RE bits 0) Y immediately after SCR settings are
‘ made.
Set data transfer format in [2] Se;tg?;&?qta transfer format in SMR
SMR and SCMR 2] an :
I [3] Write a value corresponding to the
Set value in BRR 3] bit rate to BRR. Not necessary if an
external clock is used.
Wait
[4] Wait at least one bit interval, then

set the TE bit or RE bitin SCR to 1.
Also set the RIE, TIE, TEIE, and
MPIE bits.

1-bit interval elapsed?

Setting the TE and RE bits enables
the TxD and RxD pins to be used.

Set TE and RE* bits in
SCRto 1, and set RIE, TIE, TEIE, [4]
and MPIE bits

Note: * The RE bit must be set when
the RxD pin is in the 1 state. If
the RE bit is set t 1 with the
RxD pin in the O state, this
event may be mistakenly
recognized as a start bit.

<Transfer completion>
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12.3.2 Operation in 494
Asynchronous Mode

Figure 12.8
Sample Serial
Transmission
Flowchart

Note added

‘ Initialization ‘
[

( Start transmission )
-————————————

Read TDRE flag in SSR

No

Yes

Write transmit data to TDR
and clear TDRE flag in SSR to 0

All data transmitted?

Yes

‘ Read TEND flag in SSR ‘

Yes

Yes

Clear DR to 0 and
set DDR to 1

-
Clear TE bitin SCR to 0

<End>

I

2]

3]

[4]

[1] SCl initialization:

2

3

[4

The TxD pin is automatically
designated as the transmit data
output pin.

After the TE bit is set to 1, a frame
of 1s is output, and transmission is
enabled.

SCl status check and transmit data
write:

Read SSR and check that the
TDRE flag is set to 1, then write
transmit data to TDR and clear the
TDRE flag to 0.

Serial transmission continuation
procedure:

To continue serial transmission,
read 1 from the TDRE flag to
confirm that writing is possible,
then write data to TDR, and then
clear the TDRE flag to 0. Checking
and clearing of the TDRE flag is
automatic when the DMAC or
DTC* is activated by a transmit
data empty interrupt (TXI) request,
and date is written to TDR.

Break output at the end of serial
transmission:

To output a break in serial
transmission, set DDR for the port
corresponding to the TxD pin to 1,
clear DR to 0, then clear the TE bit
in SCR to 0.

Note: * The TDRE flag check and clear

operations are performed
automatically

by DTC only when the DTC
DISEL bit is 0 and furthermore
the transfer counter is not 0.
Therefore the CPU must clear
the TDRE flag when either
DISEL is 1 or when DISEL is 0
and furthermore the transfer
counter is 0.
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12.3.2 Operation in 497
Asynchronous Mode

Figure 12.10
Sample Serial
Reception Data
Flowchart (1)

Note added

‘ Initialization ‘ (1]
I

( Start reception )

—_—

Read ORER, PER, and
FER flags in SSR

2]

PER v FER v

‘ Read RDRF flag in SSR ‘ 4]

Read receive data in RDR, and
clear RDRF flag in SSR to 0

5]

‘ Clear RE bitin SCRto 0 ‘

<End>

Note: * The RDREF flag is cleared automatically by DTC
only when the DTC DISEL bit is 0 and
furthermore the transfer counter is not 0.
Therefore the CPU must clear the RDRF flag
when either DISEL is 1 or when DISEL is 0 and
furthermore the transfer counter is 0.

[1] SCl initialization:

The RxD pin is automatically
designated as the receive data
input pin.

[2] [3] Receive error processing and

(Continued on next page)

[4

[5

break detection:

If a receive error occurs, read the
ORER, PER, and FER flags in
SSR to identify the error. After
performing the appropriate error
processing, ensure that the
ORER, PER, and FER flags are
all cleared to 0. Reception cannot
be resumed if any of these flags
are setto 1. In the case of a
framing error, a break can be
detected by reading the value of
the input port corresponding to
the RxD pin.

SClI status check and receive
data read :

Read SSR and check that RDRF
=1, then read the receive data in
RDR and clear the RDRF flag to
0. Transition of the RDRF flag
from 0 to 1 can also be identified
by an RXl interrupt.

Serial reception continuation
procedure:

To continue serial reception,
before the stop bit for the current
frame is received, read the
RDREF flag, read RDR, and clear
the RDRF flag to 0. The RDRF
flag is cleared automatically
when DMAC or DTC* is
activated by an RXI interrupt and
the RDR value is read.
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12.3.3 503 Note added

Multiprocessor

Communication ‘ Initialization ‘ (1] [1] SClinitialization:

Function

Figure 12.14
Sample
Multiprocessor
Serial Transmission
Flowchart

< Start transmission )

‘ Read TDRE flag in SSR

Yes

Write transmit data to TDR and
set MPBT bit in SSR

Clear TDRE flag to 0

All data transmitted?

Yes

|t

Read TEND flag in SSR

Yes

Break output?

Yes

Clear DR to 0 and set DDR to 1

}4—

Clear TE bitin SCR to 0

<End>

[2]

[3]

[4]

The TxD pin is automatically
designated as the transmit data
output pin.

After the TE bitis setto 1, a
frame of 1s is output, and
transmission is enabled.

[2] SCI status check and transmit
data write:

Read SSR and check that the
TDRE flag is set to 1, then write
transmit data to TDR. Set the
MPBT bit in SSRto 0 or 1.
Finally, clear the TDRE flag to 0.

[3] Serial transmission continuation
procedure:

To continue serial transmission,
be sure to read 1 from the TDRE
flag to confirm that writing is
possible, then write data to TDR,
and then clear the TDRE flag to
0. Checking and clearing of the
TDRE flag is automatic when the
DMAC or DTC* is activated by a
transmit data empty interrupt
(TXI) request, and data is written
to TDR.

[4

Break output at the end of serial
transmission:

To output a break in serial
transmission, set the port DDR to
1, clear DR to 0, then clear the
TE bitin SCR to 0.

Note: * The TDRE flag is cleared
automatically by DTC only
when the DTC DISEL bit is 0
and furthermore the transfer
counter is not 0. Therefore
the CPU must clear the
TDRE flag when either DISEL
is 1 or when DISEL is 0 and
furthermore the transfer
counter is 0.
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12.3.4 Operation in 512
Clocked
Synchronous Mode

Figure 12.21
Sample Serial
Transmission
Flowchart

Note added

‘ Initialization ‘ 11l

I
< Start transmission

)

‘ Read TDRE flag in SSR ‘ 2]

Write transmit data to TDR and
clear TDRE flag in SSR to 0

All data transmitted?

3]

‘ Clear TE bitin SCR to 0 ‘

<End>

[1] SCl initialization:

[2

3

The TxD pin is automatically
designated as the transmit data output
pin.

SCl status check and transmit data
write:

Read SSR and check that the TDRE
flag is set to 1, then write transmit data
to TDR and clear the TDRE flag to 0.

Serial transmission continuation
procedure:

To continue serial transmission, be
sure to read 1 from the TDRE flag to
confirm that writing is possible, then
write data to TDR, and then clear the
TDRE flag to 0.

Checking and clearing of the TDRE
flag is automatic when the DMAC or
DTC* is activated by a transmit data
empty interrupt (TXI) request, and data
is written to TDR.

Note: * The TDRE flag is cleared

automatically by DTC only when
the DTC DISEL bit is 0 and
furthermore the transfer counter is
not 0. Therefore the CPU must
clear the TDRE flag when either
DISEL is 1 or when DISEL is 0 and
furthermore the transfer counter is
0.
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12.3.4 Operation in 515
Clocked
Synchronous Mode

Figure 12.23
Sample Serial
Reception Flowchart

Note added

‘ Initialization | [1] SClinitialization:
I The RxD pin is automatically

s - designated as the receive data
tart reception ) input pin.

[2] [3] Receive error processing:

If a receive error occurs, read the
ORER flag in SSR, and after
performing the appropriate error
processing, clear the ORER flag
to 0. Transfer cannot be resumed
if the ORER flag is set to 1.

[4

SCl status check and receive
data read:

Read SSR and check that the
RDREF flag is set to 1, then read
the receive data in RDR and

No clear the RDRF flag to 0.
Transition of the RDRF flag from
0 to 1 can also be identified by
Yes an RXI interrupt.

Read receive data in RDR, and [5] Serial reception continuation

clear RDRF flag in SSR to 0 procedure: )

To continue serial reception,
before the MSB (bit 7) of the
current frame is received, finish

(Continued below)

‘ Read RDRF flag in SSR ‘ [4]

[5] reading the RDRF flag, reading
RDR, and clearing the RDRF flag
to 0. The RDRF flag is cleared
automatically when the DMAC or

‘ Clear RE bit in SCR to 0 ‘ DTGC* is activated by a receive

data full interrupt (RXI) request
and the RDR value is read.

<End>
Note: * The RDRF flag is cleared
18] ( Error processing ) automatically by DTC only
when the DTC DISEL bit is 0
‘ and furthermore the transfer
‘ Overrun error processing ‘ counter is not 0. Therefore
the CPU must clear the
‘ RDRF flag when either
‘ DISEL is 1 or when DISEL is
‘ 0 and furthermore the
<End> transfer counter is 0.

‘ Clear ORER flag in SSR to 0
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12.3.4 Operation in 517
Clocked
Synchronous Mode

Figure 12.25
Sample Flowchart of
Simultaneous Serial
Transmit and
Receive Operations

Note added

‘ Initialization ‘ u] L
[
( Start transmission/reception )

—_— =

‘ Read TDRE flag in SSR ‘ 2]
2
No
Yes
Write transmit data to TDR and
clear TDRE flag in SSR to 0
[3

—_— |

Read ORER flag in SSR ‘

Read RDRF flag in SSR ‘ 4]

No

Yes 5

Read receive data in RDR, and
clear RDRF flag in SSR to 0

(5]

Clear TE and RE bits in SCR to 0

<End>

Note: When switching from transmit or receive operation to simultaneous

transmit and receive operations, first clear the TE bit and RE bit to

0, then set both these bits to 1 simultaneously.

* The TDRE flag and RDREF flag clear operations are performed
automatically by DTC only when the corresponding DTC transfer
DISEL bit is 0 and furthermore the transfer counter is not 0.
Therefore the CPU must clear the corresponding flag when
either the corresponding DTC transfer DISEL is 1 or when the
corresponding DTC transfer DISEL is 0 and furthermore the
transfer counter is 0.

SCl initialization:

The TxD pin is designated as the
transmit data output pin, and the
RxD pin is designated as the
receive data input pin, enabling
simultaneous transmit and receive
operations.

SCl status check and transmit data
write:

Read SSR and check that the
TDRE flag is set to 1, then write
transmit data to TDR and clear the
TDRE flag to 0.

Transition of the TDRE flag from 0
to 1 can also be identified by a TXI
interrupt.

Receive error processing:

If a receive error occurs, read the
ORER flag in SSR, and after
performing the appropriate error
processing, clear the ORER flag to
0. Transmission/reception cannot be
resumed if the ORER flag is set to
1.

SCl status check and receive data
read:

Read SSR and check that the
RDREF flag is set to 1, then read the
receive data in RDR and clear the
RDREF flag to 0. Transition of the
RDREF flag from 0 to 1 can also be
identified by an RXI interrupt.

Serial transmission/reception
continuation procedure:

To continue serial transmission/
reception, before the MSB (bit 7) of
the current frame is received, finish
reading the RDRF flag, reading
RDR, and clearing the RDRF flag to
0. Also, before the MSB (bit 7) of
the current frame is transmitted,
read 1 from the TDRE flag to
confirm that writing is possible.
Then write data to TDR and clear
the TDRE flag to 0.

Checking and clearing of the TDRE
flag is automatic when the DMAC or
DTC is activated by a transmit data
empty interrupt (TXI) request and
data is written to TDR. Also, the
RDRF flag is cleared automatically
when the DMAC or DTC* is
activated by a receive data full
interrupt (RXI) request and the RDR
value is read.
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12.4 SCl Interrupts 518

Note added

... The TDRE flag is cleared to 0 automatically when data transfer
is performed by the DMAC or DTC*. ...

... The RDREF flag is cleared to 0 automatically when data transfer
is performed by the DMAC or DTC*. ...

Note : * The flag is cleared when DISEL is 0 and furthermore the
transfer counter is not 0.

12.5 Usage Notes 520

(1) Module Stop
Mode Settings

Description added

(8) Restrictionson 523
Use of DMAC or
DTC

Description added

(b) When RDR is read by the DMAC or DTC, be sure to set the
activation source to the relevant SCI reception end interrupt
(RXI).

(c) During data transfers, flags are cleared automatically by DTC
only when the DTC DISEL bit is 0 and furthermore the transfer
counter is not 0. Therefore the CPU must clear the flags when
either DISEL is 1 or when DISEL is 0 and furthermore the
transfer counter is 0. In particular, note that during
transmission, data will not be transmitted correctly unless the
CPU clears the TDRE flag.

17.6.3 Setting 630
Oscillation

Stabilization Time

after Clearing

Software Standby

Mode

Table 17.4
Oscillation
Stabilization Time
Settings

Table amended

STS2 STS1 STSO Standby Time 16 MHz 13 MHz 10 MHz 8 MHz 6 MHz 4MHz 2MHz Unit

0 0 0 8lo2staes 051 063 08 1.0 14 20 41 ms
1 16384 states 1.0 1.3 1.6 2.0 2.7 4.4
10  32768states 2.0 25 33 41 55 16.4
1 65536 states 4.1 50 66 164 328
10 0 131072 states 164 218 328 655
1 262144states 164 202 262 328 437 655 1311
1 0  2048states 043 016 020 026 034 051 10
1 16states 1.0 12 16 20 27 40 80 s

[ ] Recommended time setting

18.7 Usage Note 659

e Characteristics of
the F-ZTAT and
Mask ROM Versions

e General Notes on
Printed Circuit
Board Deign

Title added

Description added
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A.1 Instruction List 665 Note added
Table A.1 Data Addressing Mode/
. Instruction Length (Bytes)
Transfer Instructions -
£
2 &=
s " R Condition Code | No. of States*!
6
HHEHEEE Operation [1]u]n]z][v]c] Advanced
LDM* L 4 | (@SP ERn32,SP+4 SP) —|=|—=—|—|—| 711
Repeated for each register restored
STM* STM (ERm-ERn),@-SP | L 4 | (SP-4 SP,ERn32 @SP) —|——|—|—|— 7/9/111 1]
Repeated for each register saved

Note : The STM/LDM instructions may only be used with the ERO
to ERG registers.

Table A.2 669 Note added
Arithmetic
. Addressing Mode/
Instructions Instruction Length (Bytes)
&
B =e| |~
o %)
§ £Y é ° %5 Condition Code | No. of States™'
X -~ -~
,,,,,, L HEEER G  Operation 1[n[n[z[v]c| Advanced
TAS TAS @ERd*2 B 4 @ERA-0CCR set, (1) ——[1]2]o [+ 4
,,,,,, (<bit 7> of @ERd |

ER4, and ERS5 registers.

A.4 Number of 711 Note added
States Required for

. Branch Byte Word
Instruction Instruction Address Stack Data Data Internal
H Fetch R ti Al A ti
EXGCUtIOﬂ etc ead Operation Access Access Operation
Instruction Mnemonic I J K L M N
Table A.15 oM+ LDM.L @SP+, 2 4 1
Number of Cycles in (ERn-ERn+1)
. LDM.L @SP+, 2 6 1
Instruction (ERn-ERn+2)
Execution LDM.L @SP+, 2 8 1
(ERn-ERN+3)
715 Note amended
Branch Byte Word
Instruction Address Stack Data Data Internal
Fetch Read Operation Access Access Operation
Instruction Mnemonic 1 J K L M N
STM* STM.L (ERn-ERn+1), 2 4 1
@-SP
STM.L (ERn-ERn+2), 2 6 1
@-SP
STM.L (ERn-ERN+3), 2 8 1
@-SP
TAS® T TAS @ERd o T o T
716 Note added

Notes : 4. The STM/LDM instructions may only be used with the
ERO to ERS6 registers.
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A.5 Bus States 724 Note added
during Instruction
Instruction 1 2 3 4 5 6 7 8 9
Execution (DML @sPy, [t RW2nd | R:W:M NEXT | Intemal operation, | RW:M stack (H) 3| AW stack (L] ™S
(ERn-ERn+1)*¢ 1state
LDM.L @SP+,(ERn-ERn+2)™® [R:W 2nd R:W NEXT Intemal operation, [R:W:M stack (H)*3 [R:W stack (L)*®
Table A1 6 LDM.LL @SP+,(ERn-ERn+3)"® [R:W 2nd R:W NEXT \‘Mst:?r[\:\opevanon‘ IR-W:M stack (H)*3 [R:W stack (L)"3
Instruction 56
Execution Cycles 729 Note added
,,,,,, Instructon | 1 ] 2 | 8 ] 4 | 5 s 7 8 i
STV\/H.{ERD»ERMI)@\SP"g R:W 2nd R:W:M NEXT |Internal operation, | W-W:M stack (H) “3 | W:W stack (L)*3
STM.L(ERN-ERN+2),@-SP™® [R:W 2nd R:W:M NEXT \‘msel?r‘v:\apevaﬂan WW:M stack (H)*3 [ W:W stack (L)*3
STM.L(ERn-ERN+3),@-SP™® |R:W 2nd R:W:M NEXT \‘msc‘?r‘\:\ operation, | W-W:M stack (H)™3 | W:-W stack (L)™3
e b sae
730 Note added
Notes : 9. The STM/LDM instructions may only be used with the
ERO to ERG registers.
A.6 Condition 733 Note added
Code Modification ) o
Instruction H N Z V C Definition
Table A.17 LDM# - — — — —
Condition Code
Modification 735 Note added
Instruction H N Z V C Definition
STV T T T e
736 Note added
Instruction H N Z V C Definition
TAss {7t o = N=Dm U
Z=Dm - Dm—1 DO
Notes : 2. The STM/LDM instructions may only be used with the
ERO to ERS6 registers.
B.2 Functions 785 Description added

TCR1—Timer
Control Register 1

Clock Edge 1 and 0

0| 0 |Count at rising edge
1 |Count at falling edge
1| —|Count at both edges

Note: The internal clock edge selection is valid when the input
clock is ¢/4 or slower. This setting is ignored if the input
clock is ¢/1, or when overflow/underflow of another
channel is selected. (Counting occurs on the falling edge
of ¢ when ¢/1 is selected.)
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B.2 Functions 791 Description added
I:CRtZT;'m?rt ) Clock Edge 1 and 0
ontrof Register 0 |0 | Count at rising edge
1 | Count at falling edge
1 |—| Count at both edges
Note: The internal clock edge selection is valid when the input clock is
¢/4 or slower. This setting is ignored if the input clock is ¢/1, or
when overflow/underflow of another channel is selected.
(Counting occurs on the falling edge of ¢ when /1 is selected.)
TCSRO—Timer 801 Note added
Control/Status 6
Register i 7 6 _ 5 4 3 2 1 0
‘ OVF ‘ WT/AT ‘ TME ‘ — ‘ — ‘ CKS2 ‘ CKS1 ‘ CKS0 ‘
Initial value 0 0 0 1 1 0 0 0
Read/Write  R/(W)*!  R/W R/W — — R/W R/W RW

]

Clock Select 2 to 0

CKS2 |CKS1|CKSO | Clock Overflow Period*
(when ¢ = 10 MHz)
0 0 0 /2 (Initial value) 51.2 us
1 /64 1.6 ms
T [ o |0z 32ms
1| osi2 132 ms
T | 0 | 0 | op048 524 ms
T [ 08192 2098 ms
T [0 | /32768 8388 ms
1| onisiorz 336

Note: * The overflow period is the time from when TCNT
starts counting up from H'00 until overflow occurs.

Timer Enable

0 | TCNT is initialized to H'00 and
count operation is halted
TCNT counts

Timer Mode Select

0 | Interval timer mode: Interval timer interrupt (WOVI) request is sent to CPU when
TCNT overflows

Watchdog timer mode: Internal reset can be selected when TCNT overflows*

Note: * For details of the case where TCNT overflows in watchdog timer mode,
see section 11.2.3, Reset Control/Status Register (RSTCSR).

Overflow Flag
[Clearing condition]
 Cleared by reading*® TCSR when OVF = 1, then writing 0 to OVF
[Setting condition]
* When TCNT overflows (changes from H'FF to H'00)
When internal reset request generation is selected in watchdog
timer mode, OVF is cleared automatically by the internal reset.

o

Notes: 1. Only 0 can be written, to clear the flag.
TCSR is write-protected by a password to prevent accidental overwriting. For details
see section 11.2.4, Notes on Register Access.
2. If the interval timer interrupt is disabled and the OVF flag is polled, the application
should read the OVF = 1 state at least twice.
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B.2 Functions

SSRO—Serial
Status Register 0

807

Note added

Bit : 7 6 5 4 3 2 1 0
[ TDRE [ RDRF [ ORER[ FER [ PER [ TEND [ MPB [ MPBT ]

Initial value : 1 0 0 0 0 1 0 0

RIW CORW)RT R(W)RT RAW)RT RAW)ET RAW)sT R R RIW

ot e T

[
Multiprocessor Bit Transfer
‘ 0 ‘ Data with a 0 multiprocessor bit is transmitted ‘
‘ 1 ‘ Data with a 1 multiprocessor bit is transmitted ‘

Multiprocessor Bit

0 | [Clearing condition]

* When data with a 0 multiprocessor bit is received
[Setting condition]

* When data with a 1 multiprocessor bit is received

Transmit End

0 | [Clearing conditions]

*When 0 is written to TDRE after reading TDRE = 1

* When the DTC*2 is activated by a TXI interrupt request and writes data to TDR

[Setting conditions]

* When the TE bit in SCR is 0

*When TDRE = 1 at transmission of the last bit of a 1-byte serial transmit
character

Parity Error

[Clearing condition]

* When 0 is written to PER after reading PER = 1

[Setting condition]

* When, in reception, the number of 1 bits in the receive data plus
the parity bit does not match the parity setting (even or odd)
specified by the O/E bit in SMR

o

Framing Error
0 | [Clearing condition]

* When 0 is written to FER after reading FER = 1

[Setting condition]

* When the SCI checks whether the stop bit at the end of the receive
data is 1 when reception ends, and the stop bit is 0

Overrun Error

[Clearing condition]

* When 0 is written to ORER after reading ORER = 1

[Setting condition]

* When the next serial reception is completed while RDRF = 1

o

Receive Data Register Full

0 |[Clearing conditions]

* When 0 is written to RDRF after reading RDRF = 1

* When the DTC*? is activated by an RXI interrupt request and reads data to RDR

[Setting condition]

* When serial reception ends normally and receive data is transferred from RSR
to RDR

Transmit Data Register Empty

0 | [Clearing conditions]

* When 0 is written to TDRE after reading TDRE = 1

+ When the DTC*? is activated by a TXI interrupt request and writes data to TDR
[Setting conditions]

* When the TE bit in SCR is 0

* When data is transferred from TDR to TSR and data can be written to TDR

Notes: 1. Only 0 can be written, to clear the flag.
2. Flags are only cleared when DISEL is 0 and furthermore the transfer counter is not 0.
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B.2 Functions 813 Note added

SSR1—Serial Bit : 7 6 5 4 3 2 1 0

Status Register 1 | TDRE [ RDRF[ ORER [ FER [ PER [ TEND [ MPB [ MPBT ‘
Initial value : 1 0 0 0 0 1 0 0
RW CORIW)E RIW)E RAW)E RAW)HT RA(W) RW

——J ]

R R
T
Multiprocessor Bit Transfer

‘ 0 ‘ Data with a 0 multiprocessor bit is transmitted ‘
‘ 1 ‘ Data with a 1 multiprocessor bit is transmitted ‘

Multiprocessor Bit

[Clearing condition]

* When data with a 0 multiprocessor bit is received
[Setting condition]

* When data with a 1 multiprocessor bit is received

o

Transmit End

0 | [Clearing conditions]
* When 0 is written to TDRE after reading TDRE = 1
* When the DTC*2 is activated by a TXI interrupt request and writes data to TDR
[Setting conditions]
* When the TE bitin SCRis 0
* When TDRE = 1 at transmission of the last bit of a 1-byte serial
transmit character

Parity Error

0 | [Clearing condition]

* When 0 is written to PER after reading PER = 1

1 | [Setting condition]

* When, in reception, the number of 1 bits in the receive data plus
the parity bit does not match the parity setting (even or odd)
specified by the O/E bit in SMR

Framing Error
0 | [Clearing condition]

* When 0 is written to FER after reading FER = 1

1 | [Setting condition]

* When the SCI checks whether the stop bit at the end of the
receive data is 1 when reception ends, and the stop bit is 0

Overrun Error

0 | [Clearing condition]

* When 0 is written to ORER after reading ORER = 1

[Setting condition]

* When the next serial reception is completed while RDRF = 1

Receive Data Register Full

o

[Clearing conditions]
* When 0 is written to RDRF after reading RDRF = 1
* When the DTC*? is activated by an RXI interrupt request and reads data from RDR
[Setting condition]
* When serial reception ends normally and receive data is transferred from
RSR to RDR

Transmit Data Register Empty

0 | [Clearing conditions]

* When 0 is written to TDRE after reading TDRE = 1

* When the DTC*? is activated by a TXI interrupt request and writes data to TDR
[Setting conditions]

* When the TE bitin SCRis 0

* When data is transferred from TDR to TSR and data can be written to TDR

Notes: 1. Only 0 can be written, to clear the flag.
2. Flags are only cleared when DISEL is 0 and furthermore the transfer counter is not 0.
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B.2 Functions 819 Note added

SSR2—Serial Bit : 7 6 5 4 3 2 1 0

Status Register 2 ‘ TDRE ‘ RDRF ‘ ORER ‘ FER ‘ PER ‘ TEND ‘ MPB ‘ MPBT
Initial value : 1 0 0 0 0 1 0 0
R/W CORW)E RIW)ET RIW)ET RAW)YE RAW) R/W

i

R R
Multiprocessor Bit Transfer

‘ 0 ‘ Data with a 0 multiprocessor bit is transmitted ‘
‘ 1 ‘ Data with a 1 multiprocessor bit is transmitted ‘

Multiprocessor Bit

[Clearing condition]

* When data with a 0 multiprocessor bit is received
[Setting condition]

* When data with a 1 multiprocessor bit is received

o

Transmit End

o

[Clearing conditions]
* When 0 is written to TDRE after reading TDRE = 1
* When the DTC#? is activated by a TXI interrupt request and writes data to TDR
[Setting conditions]
* When the TE bitin SCRis 0
* When TDRE = 1 at transmission of the last bit of a 1-byte serial
transmit character

Parity Error

0 | [Clearing condition]

* When 0 is written to PER after reading PER = 1

[Setting condition]

* When, in reception, the number of 1 bits in the receive data plus
the parity bit does not match the parity setting (even or odd)
specified by the O/E bit in SMR

Framing Error

0 | [Clearing condition]

* When 0 is written to FER after reading FER = 1

1 | [Setting condition]

* When the SCI checks whether the stop bit at the end of the
receive data when reception ends, and the stop bit is 0

Overrun Error

[Clearing condition]

* When 0 is written to ORER after reading ORER = 1

[Setting condition]

* When the next serial reception is completed while RDRF = 1

o

Receive Data Register Full
0 | [Clearing conditions]
* When 0 is written to RDRF after reading RDRF = 1
* When the DTC*2 is activated by an RXI interrupt request and reads data from RDR
1 | [Setting condition]
* When serial reception ends normally and receive data is transferred from
RSR to RDR

Transmit Data Register Empty

o

[Clearing conditions]

* When 0 is written to TDRE after reading TDRE = 1

* When the DTC*? is activated by a TXI interrupt request and writes data to TDR
[Setting conditions]

* When the TE bit in SCR is 0

* When data is transferred from TDR to TSR and data can be written to TDR

Notes: 1. Only 0 can be written, to clear the flag.
2. Flags are only cleared when DISEL is 0 and furthermore the transfer counter is not 0.
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Item Page

Revisions (See Manual for Details)

C.3 Port4Block 835
Diagram

Figure C.9 Port 4
Block Diagram (Pins
P40 to P44, P46,
and P47)

Figure C.10 Port4
Block Diagram (Pin
P45)

Legend amended
RPOR4: Read port 4

Legend amended
RPOR4: Read port 4

Appendix G 869
Package
Dimensions

Figure G.1 TFP-
100B, TFP-100BV
Package
Dimensions

Figure replaced

Figure G.2 TFP- 870
100G, TFP-100GA
Package

Dimensions

Figure replaced

Figure G.3 TBP- 871
112A, TBP-112AV
Package

Dimensions

Figure replaced

Figure G.4 BP-112,872
BP-112V Package
Dimensions

Figure replaced

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