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Notice

1. Allinformation included in this document is current as of the date this document is issued. Such
information, however, is subject to change without any prior notice. Before purchasing or using any
Renesas Electronics products listed herein, please confirm the latest product information with a
Renesas Electronics sales office. Also, please pay regular and careful attention to additional and
different information to be disclosed by Renesas Electronics such as that disclosed through our
website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other
intellectual property rights of third parties by or arising from the use of Renesas Electronics
products or technical information described in this document. No license, express, implied or
otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product,
whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to
illustrate the operation of semiconductor products and application examples. You are fully
responsible for the incorporation of these circuits, software, and information in the design of your
equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third
parties arising from the use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the
applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this
document for any purpose relating to military applications or use by the military, including but not
limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture,
use, or sale is prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this
document, but Renesas Electronics does not warrant that such information is error free. Renesas
Electronics assumes no liability whatsoever for any damages incurred by you resulting from errors
in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades:
“Standard”, “High Quality”, and “Specific”. The recommended applications for each Renesas
Electronics product depends on the product’s quality grade, as indicated below. You must check the
quality grade of each Renesas Electronics product before using it in a particular application. You
may not use any Renesas Electronics product for any application categorized as “Specific” without
the prior written consent of Renesas Electronics. Further, you may not use any Renesas
Electronics product for any application for which it is not intended without the prior written consent
of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or
losses incurred by you or third parties arising from the use of any Renesas Electronics product for
an application categorized as “Specific” or for which the product is not intended where you have
failed to obtain the prior written consent of Renesas Electronics.
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Notice

The quality grade of each Renesas Electronics product is “Standard” unless otherwise expressly
specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and
measurement equipment; audio and visual equipment; home electronic
appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control
systems; anti-disaster systems; anti-crime systems; safety equipment; and
medical equipment not specifically designed for life support.

“Specific”™ Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control
systems; medical equipment or systems for life support (e.g. artificial life support
devices or systems), surgical implantations, or healthcare intervention (e.g.
excision, etc.), and any other applications or purposes that pose a direct threat to
human life.

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

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products,
semiconductor products have specific characteristics such as the occurrence of failure at a certain
rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not
subject to radiation resistance design. Please be sure to implement safety measures to guard them
against the possibility of physical injury, and injury or damage caused by fire in the event of the
failure of a Renesas Electronics product, such as safety design for hardware and software including
but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer
software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as
the environmental compatibility of each Renesas Electronics product. Please use Renesas
Electronics products in compliance with all applicable laws and regulations that regulate the
inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your
noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior
written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the
information contained in this document or Renesas Electronics products, or if you have any other
inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics
Corporation and also includes its majority-owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or
for Renesas Electronics.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage
notes on the products covered by this manual, refer to the relevant sections of the manual. If the
descriptions under 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 LS,
an associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. 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 part number, confirm that
the change will not lead to problems.
— The characteristics of MPU/MCU in the same group but having different part numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different part numbers, implement a system-evaluation test for each of the products.
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Purpose and target readers

This manual is designed to provide the user with an understanding of the
hardware functions of the microcontroller. It is intended for users designing
application systems incorporating the microcontroller. A basic knowledge of
electric circuits, logical circuits, and microcontrollers is necessary in order to
use this manual.

Special notations
Following special notations are used throughout this document:

Note Additional remark or tip

Caution Item deserving extra attention

Electrical specifications

This manual does not present any electrical specifications.

Refer to the Data Sheet for detailed definitions of all electrical properties.

For information about the Data Sheet document, refer to the section “Related
Documents” in the chapter “Introduction”.

Additional documents

Following types of documents are available for the V850E2/Fx4-H
microcontrollers. Make sure to refer to the latest versions of these documents.
The newest versions of the documents listed may be obtained from the
Renesas Electronics Web site.

Document Type Description Document
Data sheet Hardware overview and electrical characteristics Refer to the section
User manual: Hardware specifications (pin assignments, memory maps, Related Documents” in

Hardware functional modules specifications and operation description) the chapter “Introdlction

Note: Refer to the application notes for details on using
functional modules.

User manual: Description of CPU, its instruction set and processor
32-bit Microprocessor | protection functions
Core Architecture

Application note Information on using peripheral functions and application Available from Renesas
examples, sample programs and information on writing Electronics Web site
programs in assembly language and C
Renesas technical Product specifications, updates on documents, etc.
update
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Product overview

CPU core functions

CPU Subsystem
functions

Port functions

Interrupt functions

DMA/DTS functions

Flash memory

Stand-by functions

Code protection
and security

Content of this manual

In the following brief hints are given where to find certain information about the
V850E2/Fx4-H microcontrollers.

Refer to the chapter “Introduction” for an overview of the features of all target
microcontrollers and their block diagrams.

Order codes for all devices and a list of related documents is given here as
well.

The functions of the CPU core (e.g. instruction set, processor protection
functions, etc.) are not subject to this manual. Refer to the separate CPU core
manual, shown in the section “Related Documents” in the chapter
“Introduction”.

The functions of the CPU Subsystem (including address map, operation
modes, etc.) are described in the chapter “CPU System Function”.

The section “Write protected Registers” in this chapter describes how to deal
with registers, that feature special write protection facilities.

If the microcontroller has separate bus systems beside the CPU Subsystem to
connect certain functional modules, refer to the chapter “Bus Architecture”.

The chapter “Port Functions” describes all input/output port related functions,
such as port sharing, I/O buffer control, port filters.

The features and electrical properties of the 1/O buffers are not subject to this
manual, but are described in the Data Sheet.

Refer to the chapter “Interrupt Controller”.
Note that the function of each interrupt source is not described here, but in the
related chapter of the module, that generates the interrupt.

Refer to the chapter “DMA/DTS Controller” or “DMA Controller”, if the target
microcontroller does not feature DTS functions.

Note that the function of each DMA/DTS trigger source is not described here,
but in the related chapter of the module, that generates the trigger signal.

For microcontrollers with on-chip flash memory refer to the chapter “Flash
Memory” for information about the flash memories structure and features,
programming facilities, etc.

How to set the microcontroller in stand-by modes and wake it up again is
described in the chapter “Stand-by Controller (STBC)”.

Facilities to protect program code in on-chip flash memory (if available) from
illegal read-out via external flash programming equipment or debuggers is
described in the chapter “Code Protection and Security”.
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Clock supply The chapter “Clock Controller” describes the generation and operation of all
clocks, provide to the entire microcontroller.

Resets The sources that can generate reset signals to all or dedicated internal
modules and how to control them is described in the chapter “Reset
Controller”.

Functional modules The description of most functional modules, like timers, serial interfaces, etc. is
provided in separate chapters. These chapters have a certain structure of
information presentation. Refer to the section “Functional modules
descriptions”.

Debugging The main features on the On-Chip Debug Unit of the microcontroller is
described in the chapter “On-chip Debug Unit (OCD)”.
Note that the description of the external debugger tool is not subject to this
manual.

Power supply The chapter “Power Supply” provides information which modules of the
microcontrollers are supplied by which external power supply pins.
Note that the specification of the external power supply is not subject to this
manual. Refer to the Data Sheet for detailed definitions of the power supply.

Boundary scan If the target microcontroller supports boundary scan testing, refer to the
chapter “Boundary Scan” for information about available Boundary Scan
features.

Notation of numbers and symbols

Symbols Symbols and notation are used as follows:
* Weight in data notation: Left is high order column, right is low order

column

* Active low notation: xxx (pin or signal name is over-scored) or
/xxx (slash before signal name)

¢ Memory map address: High order at high stage and low order at low
stage

Numeric notation ¢ Binary: XXXX OF XXXg
e Decimal: XXXX
* Hexadecimal: XXXXp Or OX XXXX
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Numeric prefixes

represent different factors, depending on the measure:

Prefix Powers of 2 Powers of 10
k (kilo) |- 10% = 1000
K (Kilo) |2'°=1024 -
M (Mega) | 220 = 10242 = 1,048,576 108 = 10002 = 1,000,000
G (Giga) |2%0=1024%=1,073,741,824 10° = 1000° = 1,000,000,000
m (mill) | - 107 = 0.001
g (micro) | — 106 = 0.0012 = 0.000,001
p (piko) |- 10" = 0.0013 = 0.000,000,001

For example used for

address and memory spaces in
bytes: KB, MB, GB

For example used for

¢ frequencies: kHz, MHz, GHz
e times: ms, ps

e resistance: kQ, MQ

e capacitance: pF, pF

Register contents X, x = don’t care

Diagrams

Block diagrams do not necessarily show the exact wiring in hardware but the
functional structure.

Timing diagrams are for functional explanation purposes only, without any
relevance to the real hardware implementation.

Trademarks

All trademarks are the property of their respective owners.
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Functional modules descriptions

Most of the chapters provide a technical description of a certain functional
module.

These chapters are split into two parts:

¢ The first section describes all properties of the functional module specific to
the target product of the user manual, such as instances, register base
addresses, input/output signal names, etc.

¢ The subsequent sections describe the features of the functional module as
a generic description. The generic description is common to all user
manuals of products, that feature this module.

Functional modules abbreviation convention

Each functional module has a unique abbreviation, for instance
TAUA for the Timer Array Unit A
This shortcut is used in names for various purposes:

* The module registers and their bits names are preceded by this shortcut, for
instance

TAUANTS for the TAUAN channel start trigger register

The index “n” denotes the instance number of the module, refer to the next
section and the key words “Instances” and “Instances index n”.

* The base address of the module registers include the by this shortcut, for
instance

<TAUAN_base> for the base address of the TAUAN registers

¢ The input/output signals of the module are preceded by this shortcut, for
instance

TAUANTTINO for the TAUAN channel 0 input signal

¢ The names of the module interrupts includes the module shortcut, for
instance

INTTAUANIO for the TAUAN channel 0 interrupt

Product specific features

The product specific section is always structured by a set of identical key
words.

For the naming of signals product specific section serves also as some kind of
interface between the generic module description and all other parts of the
document.

This means that the names of signals, used in the generic module description,
may be translated to other names, that are used in the other document
chapters.

This name translation is given in form of tables, as the following as an example:
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Cautions

Instances

Table 0-1

Module signals Function Connected to

Module shortcut:

Name used in
generic module
description

Brief functional description | Name used in remaining

document

The following lists the key words for product specific definitions. As examples,
definitions of different modules are used.

1. The following product specific definitions are only used as examples and do
not define any properties of the target product of this document.

2. Consequently the functional modules, used for examples purposes, may not
be available with the target product of this document.

The devices of the target product may contain different numbers of the
functional module, so called instances. The “Instances” paragraph specifies
the number of instances for all devices of the target product.

Example: Instances of TAUAN

Timer Array Unit A

Device_1

Device_2

Device_3

Instance

2

4

2

Name

TAUAO to TAUA1

TAUAO to TAUA3

TAUAO to TAUA1
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Instances index n

Other indices

Channel index m

Throughout the following generic module description, an instance of a module
is identified by the index "n", for instance

TAUANTS for the TAUAN channel start trigger register

“n” counts from 0 to the number of instances minus one.

In case other indices, except “n” for instances, are used throughout the generic
module description, they are specified here.

Timer Array Unit A has 16 channels. Throughout this chapter, the
individual channels are identified by the index “m” (m = 0 to 15), thus a
certain channel is denoted as CHm.

The even numbered channels (m =0, 2, 4, 6, 8, 10, 12, 14) are denoted as
CHm_even.

The odd numbered channels (m=1, 3,5,7,9, 11, 13, 15) are denoted as
CHm_odd.

Register addresses All module register addresses in the generic description are given as address

offsets to a base address, that is individual to a certain module instance n.
For each module instance n the individual base address is given here.

Table 0-2 Example: Register base addresses <TAUANn_base>

TAUAnN instance <TAUANn_base> address
TAUAO FF80 80004
TAUA1 FF80 90004
TAUA2 FF80 A0OOy
TAUA3 FF80 BOOOy
TAUA4 FF80 C000y4
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Clock supply The clock signals of each instance n of the module and their connection to

other functional modules of the device are given here.
A figure shows the modules clock supply options.

Table 0-3 Example: TAUAN clock supply

TAUAn instance TAUAN clock Connected to
TAUAO PCLK Clock Generator CKSCLK_006
TAUA1 PCLK Clock Generator CKSCLK_104
TAUA2 PCLK Clock Generator CKSCLK_111
TAUA3 PCLK Clock Generator CKSCLK_106
TAUA4 PCLK Clock Generator CKSCLK_105

Interrupts and The interrupt signals of each instance n of the module and their connections to
DMA/DTS other functional modules of the device are given here.

Table 0-4 Example: TAUAnN interrupt and DMA/DTS requests

TAUAnN signals

Function

Connected to

TAUAO:

INTTAUAOIO to
INTTAUAOI7

Channel 0 to 7 interrupt

Interrupt Controller INTTAUAOIO
to INTTAUAOI7

INTTAUAOI8

Channel 8 interrupt

Interrupt Controller INTTAUAOI8
DMA Controller trigger 15
DTS Controller trigger 9

INTTAUAOI9 to 15

Channels 9 to 14 interrupt

not connected

TAUA1:

RO1UHO0002ED0200 Rev. 2.00
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Internal signals Signals of some modules are connected to other device’s modules. Such

connections are defined here.

Table 0-5 Example: Vin internal signals

Vin signal Function Connected to
VIOEN VIOO0 enable VIO I/F control

ES_VSYNC VSYNC signal output MVOO0 EVSYNC

ES_HSYNC HSYNC signal output MVOO0 EHSYNC

H/W reset The signals, that reset each instance n of the module, are listed here.

Table 0-6 Example: TAUAN reset signals

TAUAN

Reset signal

TAUAO

¢ Reset Controller SYSRES

* Reset upon Isolated-Area-0 wake-up from DEEPSTOP

mode

TAUA1 to TAUA4

¢ Reset Controller SYSRES

* Reset upon Isolated-Area-1 wake-up from DEEPSTOP

mode
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I/0 signals The input/output signals of each instance n of the module and their
connections to ports and other functional modules of the device are given here.

Table 0-7 Example: TAUAN I/O signals

TAUA signal Function Connected to
TAUAO:
TAUAOTTINO Channel 0 input Port TAUAOIO® or FCNO TSOUT
or port URTEORXP
TAUAOTTINA1 Channel 1 input Port TAUAOI12 or FCN1 TSOUT
or port URTE1RXP
TAUAOTTIN2 to | Channel 2 to 15 input Port TAUAOI22 to TAUAOI1152
TAUAOTTIN15
TAUAOTTOUTO to | Channel 0 to 15 output Port TAUAOOO to TAUAOO15
TAUAOTTOUT15
TAUA1:

)  These input signals are passed through a noise filter, refer to the section “Port
Filters”in the chapter “Port Functions”.
b) Refer to 15.2 “TAUA Input Selection” on page 662 for details.

Special definitions If the functional module needs any particular definitions for its operation, which
are product dependent, these are defined here.

Further information

For further information see http.//www.renesas.com.
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Chapter 1

Introduction

1.1 V850E2/Fx4-H Product Line Overview
(1) V850E2/FK4-H product line overview
Table 1-1 V850E2/FK4-H product series overview (1/2)
Part number: HPD70F3561
Internal memory Instruction flash 2 MB
Data flash 64 KB
CPU RAM 144 KB
HBUS-RAM 96 KB
Back-up RAM 16 KB
External memory interface (MEMC) provided
CPU CPU System V850E2M
FPU provided
CPU frequency 160 MHz max. (+ 5% with SSCG)
System Protection Functions (SPF) MPU provided
SRP provided
TSU provided
PPU provided
Instruction cache 8 KB/ 2 way associative (4 KB/ way)
DMA/DTS DMA 16 channels
DTS provided
Operating clock Main Oscillator (MainOsc) 4 MHz to 20 MHz
Low Speed Internal Oscillator (LS IntOsc) 240 KHz typ.
High Speed Internal Oscillator (HS IntOsc) 8 MHz typ.

Sub Oscillator (SubOsc)

32768 Hz typ.

PLLO (SSCGO0) 160 MHz max. (+ 5% with SSCG)
PLL1 120 MHz max.
PLL2 (SSCG2) 120 MHz max. (+ 5% with SSCG)
1/O ports 135
A/D converter (ADCA) 24 +16 channels, 12 bit, 6 S & H
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Table 1-1 V850E2/FK4-H product series overview (2/2)

Part number:

HPD70F3561

Timers Timer Array Unit A (TAUA), 16 bit

1 units x 16 channels

Timer Array Unit B (TAUB), 16 bit

2 units x 16 channels

Timer Array Unit C (TAUC), 16 bit

4 units x 8 channels

Timer Array Unit J (TAUJ), 32 bit

2 units x 4 channels

PWM Diagnosis (PMCA)

1 unit (56 channels)

PWM Delay (DLYA) 1 unit
Realtime Clock (RTCA) and calibration 1 unit
Window Watchdog (WDTA) 2 channels
Operating System Timer (OSTM) 1 channel
Motor Control (TAPA) 1 channel
Encoder Timer (ENCA) 1 channel

Serial interfaces CAN I/F (FCN)

3 channels (64 messages buffer)
1 channel (128 messages buffer)

Diagnostic CAN I/F (DCN)

1 channel (128 messages buffer)

UART I/F (URTE) with LIN Master Controller (LM) 12 channels
Synchronous I/F (CSIG) 2 channels
Synchronous I/F (CSIH) 3 channels
I2C I/F (IICB) 1 channel

Other interfaces Flexray Controller (FLX

1 unit (2 channels)

Ethernet Controller (ETHA)

1 unit (via MMI interface)

External interrupts | Maskable 16
Non-maskable (NMI) 1

Other functions Power-On-Clear provided
Voltage Comparators 2 channels

Clock Monitors (CLMA)

provided for MainOsc, HS IntOsc,
PLLO supervision

Random Number Generator (RNGA) 1 channel
Data CRC (DCRA) 1 channel
Key Return (KR) 8 channels
Wake-up signal output provided
Auxiliary frequency output (FOUT) provided
On-Chip debug (OCD) provided
Boundary Scan provided
Voltage supply System supply 3.0Vto5.5\Va
Port supply 3.0Vto55Va

Operating Temperature

-40°C ... +110° C?

Package

176-pin HLQFP

a) Refer to the Electrical Target Specification.
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WO: CPU Subsystem Memory

>

TAUJO - TAUJ1 1so0: 1s00:
’ CPU ‘ ~— Instruction flash

WDTAO

DMA INTC
VCPCO (2 chn.) P RAM

RTCAO ’ PBUS/HBUS I/F ‘

KRO AWO: ~— Data flash

Port group PO, JPO ’ STBC ‘

BURAM 1so0:

MEMC

Iso0:
TAUAO PBUS HBUS

HBUS:

Isol:

ADCAO (24 chn.)

URTE/LMA10 -
URTE/LMALL ’ AHB-RAM

CSIG4 ’ ETHAO +_>
TAPAO
WDTAL

ENCAO
- Egg,gPrgilps PLoPs Power and Reset:
AWO:
Isol: ’ Reset ‘ ’Power -~
<——{ TAUBL, TAUB2 0STMO | oo

CSIGO Clock Generator:

AWO:
URTE/LMAQ -
URTE/LMA9 HS IntOsc MainOsc |<—
1ICBO CLMA2 CLMAO
CSIHO - CSIH2 LS IntOsc ‘ ’SubOsc F—»
(8+8+8CS)
FCNO - FCN3
<> (3%64,1x128
msg. buf.) 1s00:
- CR—
(128 msg. buf) PLLO (SSCGO) _
LMA
FLXAQ CLMA3 PLL2 (SSCG2)
ADCAL (16 chn.)
PMCAO (56 chn.)
DLYAO On-Chip Debug:
AWO:
Port groups P12,
<—{ P13, P21, P24, P25, ocD -
P27, P28
Figure 1-1 V850E2/FK4 block diagram
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(2) VB850E2/FL4-H product line overview
Table 1-2 V850E2/FL4-H product series overview (1/2)
Part number: HPD70F3564
Internal memory Instruction flash 2 MB
Data flash 64 KB
CPU RAM 144 KB
HBUS-RAM 96 KB
Back-up RAM 16 KB
External memory interface (MEMC) provided
CPU CPU System V850E2M
FPU provided
CPU frequency 160 MHz max. (+ 5% with SSCG)
System Protection Functions (SPF) MPU provided
SRP provided
TSU provided
PPU provided
Instruction cache 8 KB/ 2 way associative (4 KB/ way)
DMA/DTS DMA 16 channels
DTS provided
Operating clock Main Oscillator (MainOsc) 4 MHz to 20 MHz
Low Speed Internal Oscillator (LS IntOsc) 240 KHz typ.
High Speed Internal Oscillator (HS IntOsc) 8 MHz typ.

Sub Oscillator (SubOsc)

32768 Hz typ.

PLLO (SSCGO0) 160 MHz max. (+ 5% with SSCG)

PLLA1 120 MHz max.

PLL2 (SSCG2) 120 MHz max. (+ 5% with SSCG)
1/0O ports 161
A/D converter (ADCA) 2 x 24 channels, 12 bit, 6 S & H
Timers Timer Array Unit A (TAUA), 16 bit 1 units x 16 channels

Timer Array Unit B (TAUB), 16 bit 2 units x 16 channels

Timer Array Unit C (TAUC), 16 bit 5 units x 8 channels

Timer Array Unit J (TAUJ), 32 bit 2 units x 4 channels

PWM Diagnosis (PMCA) 1 unit (64 channels)

PWM Delay (DLYA) 1 unit

Realtime Clock (RTCA) and calibration 1 unit

Window Watchdog (WDTA) 2 channels

Operating System Timer (OSTM) 1 channel

Motor Control (TAPA) 1 channel

Encoder Timer (ENCA) 1 channel
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Table 1-2 V850E2/FL4-H product series overview (2/2)

Part number:

pPD70F3564

Serial interfaces

CAN I/F (FCN)

3 channels (64 messages buffer)

2 channels (128 messages buffer)

Diagnostic CAN I/F (DCN)

1 channel (128 messages buffer)

UART I/F (URTE) with LIN Master Controller (LM) 12 channels
Synchronous I/F (CSIG) 3 channels
Synchronous I/F (CSIH) 3 channels
I2C I/F (IICB) 1 channel

Other interfaces

Flexray Controller (FLX)

1 unit (2 channels)

Ethernet Controller (ETHA)

1 unit (via MMI interface)

External interrupts | Maskable 16
Non-maskable (NMI) 1

Other functions Power-On-Clear provided
Voltage Comparators (VCPC) 2 channels
Clock Monitors (CLMA) provided for MainOsc, HS IntOsc,

PLLO supervision

Random Number Generator (RNGA) 1 channel
Data CRC (DCRA) 1 channel
Key Return (KR) 8 channels
Wake-up signal output provided
Auxiliary frequency output (FOUT) provided
On-Chip debug (OCD) provided
Boundary Scan provided

Voltage supply System supply 3.0Vto5.5Ve
Port supply 3.0Vto55Va

Operating Temperature -40° C ... +110° C?

Package 272-pin PBGA

a) Refer to the Electrical Target Specification.
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Figure 1-2 V850E2/FL4 block diagram
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1.2 Related Documents

Table 1-3 Related documents

Document number? Title
R0O1US0001EJxxxx User’'s Manual:

V850E2M 32-bit Microcontroller Core Architecture
<tbd> Electrical Target Specification V850E2/FK4-H
EASE-DS-0032-x.x Electrical Target Specification V850E2/FL4-H
R20UTO008EJxxxx User's Manual:

PG-FP5 Flash Memory Programmer

U17638EJxVxUMO00 User's Manual:
QB-V850MINI, QB-V850MINIL On-Chip Debug Emulator

U20281EExVxUMO00 User's Manual:
Flash Self-programming Library FSL - TO5

U20279EExVxUMO00 User’s Manual:
Data Flash Access Library FDL - TO5

a) “x” denotes the current document revision numbers.

1.3 Ordering Information

Table 1-4 V850E2/Fx4-H ordering information

Series name Device name Renesas order code Remarks
FK4-H-2M uPD70F3561 UPD70F3561GM(AX)-GBK-AX
FL4-H-2M uPD70F3564 UPD70F3564F1(Ax)-JN1-A
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1.4 Product Name Register

Information about the product code, version, etc. can be read via the product
name register PRDNAME.

(1) PRDNAME - Product name register
This register holds the product information.
Access This register can be read in 32-bit units.
Address FF47 0028

Initial Value  00xx xxxx xxxX XxX 0000 XXXX XXXX XXXXg

31 30 29 28 27 26 25 24 23 22 21 2 19 18 17 16
[ o [ o | PRDNUM[13:0]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ o[ o o] of PRDVMAJ[3:0] | PRDVMIN [7:0]
R R R R R R R R R R R R R R R R

Table 1-5 PRDNAME register contents

Bit position Bit name Function

2910 16 PRD Product number
NUM[13:0] ODE9y: pPD70F3561
ODECy: pPD70F3564

11t0 8 PRD Major product version number
VMAJ[3:0]

7t00 PRD Minor product version number
VMIN[7:0]

Note The product version number is composed as follows:
PRDVMAJ.PRDVMIN
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Chapter 2 Port Functions

This chapter contains a generic description of the Port control functions.

The first section describes all properties specific to the V850E2/Fx4-H, such as
port groups, register base addresses, etc.

The second section describes the features of the port control functions that
apply to all ports.

The third section summarizes the individual functions of all pins of V850E2/
Fx4-H microcontrollers.

Finally the function of analog and digital filters, which are implemented at some
pins, are described.

2.1 V850E2/Fx4-H Port Features

Port groups The V850E2/Fx4-H microcontrollers have following number of port groups:

Table 2-1 Port groups of V850E2/Fx4-H

Port groups V850E2/FK4-H V850E2/FL4-H

Number 12 15

Names PO to P4, P10 to P12, P21, PO to P4, P10 to P13, P21,
P25, P27, JPO P24, P25, P27, JPO

Port groups index n  Throughout this chapter, the individual port groups are identified by the index
“n”, for example, PMCn for the port mode control register of Pn.

Register addresses All port and JTAG port control register addresses are given as address offsets
from the individual base addresses <PORTn_base> and <JPORTO_base>.
The base addresses <PORTNn_base> and <JPORTOQ_base> are specified in
the following table:

Table 2-2 Port base addresses <PORTn_base> and <JPORTO0_base>

<PORTn_base> address <JPORTO0_base> address
FF40 00004 FF44 00004
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2.2

Features summary

Overview

The microcontroller has various pins for input/output functions, known as ports.
The ports are organized in port groups.

The microcontroller also has several control registers to allocate other than
general purpose input/output functions to the pins.

For a description of the terms pin, port, or port group, see the following section
“Terms”.

¢ Configuration possible for individual pins.

* The following features can be selected for most of the pins:

One out of four input buffer characteristics

Output current limit

Open drain emulation

Pull-up or pull-down resistor connection
* The following registers are offered for most of the ports:

Direct register for reading the pin values

Port register

Port set/reset register

Register for output inversion
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221 Terms
In this chapter, the following terms are used:
e Pin
Denotes the physical pin. Every pin is denoted by a unique pin number.
The pin numbers depend on the package and are given in the Electrical
Target Specification.
Most of the pins can be used in several modes. Thus the pin name depends
on the selected mode.
¢ Port group
Denotes a group of ports. The ports of a port group have a common set of
port mode control registers.
¢ Port mode / Port
A pin in port mode works as a general purpose input/output pin. It is then
called “port”.
The corresponding name is Pn_m. For example, PO_7 denotes port 7 of port
group 0. It is referenced as “port PO_7".
¢ Alternative mode
In alternative mode, a pin can be used for various non-general purpose
input/output functions, for example as the input/output pin of on-chip
peripherals.
The corresponding pin name depends on the selected function. For
example, pin INTPO denotes the pin for one of the external interrupt inputs.
Note that two different names can refer to the same physical pin, for
example PO_0 and INTPO. The different names indicate the function in
which the pin is being operated.
JTAG ports The JTAG port group JPO is used for connecting the debugger for on-chip
debugging purposes. Therefore it present a special port group, as the ports of
JPO are not available for application purposes during a debug session.
During normal operation, i.e. without debugger, the JPO ports can be used in
the same way as all others.
The JTAG port group JPO control registers and their control bits have the same
names as the other port groups, registers and bits, but are identified by a “J”
prefix.
Note Throughout this chapter the description of all ports and their registers apply
also to the JTAG ports, unless otherwise noted.
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2.2.2 Pin function configuration
The pins can operate in three different general modes:
¢ Port mode (PMCn.PMCn_m = 0)
In port mode the pin operates as a general purpose 1/O port. PMn.PMn_m
selects input or output.
¢ S/W I/O control alternative mode (PMCn.PMCn_m =1,
PIPCn.PIPCn_m = 0)
In S/W 1/O control alternative mode the pin is operated by an alternative
function. The selection between input or output is done by S/W via the
PMn.PMn_m control bits.
¢ Direct I/O control alternative mode (PMCn.PMCn_m =1,
PIPCn.PIPCn_m = 1)
In direct I/O control alternative mode the pin is operated by an alternative
function. In contrast to the S/W 1/O control alternative mode the input/output
control is also handled by the alternative function, thus the S/W doesn’t have
to care about.
An overview of the register settings is given in the tables below.
Table 2-3 Pin function configuration (overview)
Control bits
Mode /O
PMCn_m | PMn_m | PIPCh_m
Port 0 0 X (0]
18 |
S/W 1/O control alternative 1 0 0 o
1 0 |
Direct I/O control alternative X 1 controlled by
alternative
function
a) The input buffer must be enabled (PIBCn.PIBCn_m = 1)
If a pin is operated in an alternative mode (PMCn.PMCn_m = 1), one out of up
to four different alternative functions can be selected by the PFCn and PFCEn
registers.
Selection of one of the alternative input and output functions:
* S/W 1I/O control alternative functions (PIPCn.PIPCn_m = 0):
— outputs (PMn_m = 0): ALT_OUT1 to ALT_OUT4
— inputs (PMn_m = 1): ALT_IN1 to ALT_IN4
* Direct I/O control alternative functions (PIPCn.PIPCn_m = 1):
— input/out of ALT_OUT1 to ALT_OUT4 and ALT_IN1 to ALT_IN4 is directly
controlled by the alternative function
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Table 2-4 Alternative mode selection overview (PMCn.PMCn_m = 1)
Registers
Function 1/0
PIPC? | PM? | PFCE | PFC

Alternative output mode 1 (ALT_OUT1) 0 0 0 0 o

Alternative input mode 1 (ALT_INT) 1 |

Alternative output mode 2 (ALT_OUT2) 0 0 1 (0]

Alternative input mode 2 (ALT_IN2) 1 |

Alternative output mode 3 (ALT_OUT3) 0 1 0 0]

Alternative input mode 3 (ALT_IN3) 1 |

Alternative output mode 4 (ALT_OUT4) 0 1 1 0]

Alternative input mode 4 (ALT_IN4) 1 |
) | PIPCn.PIPCn_m = 1, the I/O direction is directly controlled by the alternative

function and PM is ignored.

Caution In case a certain alternative input function is available via multiple ports, only
one port must be configured to use this alternative input function. All other
ports must be configured to use other signals.

PMn/PMCn The port mode register PMn and port mode control register PMCn can be

register write

manipulated in two different ways:

¢ Direct PMn/PMCn write
New value can be written directly to the PMn/PMCn register.

¢ Indirect PMn/PMCn bit set/reset
An indirect way to set or reset a PMn/PMCn bit is possible by using following
registers:

— Port mode set reset register PMSRn
If the bit PMSRn.PMSRn(m+16) = 1, the value of bit PMSRn.PMSRn_m
determines the value of PMn.PMn_m.
Thus PMn_m can be set/reset without a direct write to PMn.

— Port mode control set reset register PMCSRn
If the bit PMCSRn.PMCSRn(m+16) = 1, the value of bit
PMCSRn.PMCSRn_m determines the value of PMCn.PMn_m.
Thus PMn_m can be set/reset without a direct write to PMCn.

The indirect PMn/PMCn set/reset operation provides access to single bits of
the PMn/PMCn register, while leaving all other register bits untouched.

Both ways to manipulate a PMn/PMCn bit can be used concurrently.

Note Itis recommended to use the indirect PMn/PMCn bit set/reset method for
changing a single bit or concurrently several bits of the PMn/PMCn register,
since all other bits are not modified and can be independently treated by other
S/W modules, for instance in interrupt service routines.
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2.2.3 Pin data input/output

In the following the registers are described, used for data input and output.

Depending on the pin mode, the source of the data to be output and the data
read via the PPRn register differs.

Output data In port mode (PMCn.PMCn_m = 0) the data of Pn.Pn_m is output to pin Pn_m.

In alternative mode (PMCn.PMCn_m = 1) the pin Pn_m output is determined
by the alternative function.

Input data A read operation of the PPRn register returns either the value of the Pn_m pin,
the associated bit of the port register Pn.Pn_m or the data output by an
alternative function.

The source of the data read via PPRn depends on the pin mode and the
setting of several control bits.

The table below summarizes the different PPRn read modes.

Note PBDCn_m is not included in the table, as it can be set to 1 for reading the
Pn_m pin level in all modes.

Table 2-5 PPRn_m read values

— PM ARIE | #HE | AolrE Mode PPRn_m read value
n_m | n_m | n_m | n_m | n_m
0 1 0 X X Port input, input buffer disabled | Pn.Pn_m register
1 X Port input, input buffer enabled Pn_m pin
0 X 0 Port push-pull output Pn.Pn_m register?
1 Port open-drain output
1 1 X 0 X S/W 1/0O control alternative input | Pn_m pin
0 0 S/W 1/O control alternative Alternative function output?
push-pull output
1 S/W 1/O control alternative
open-drain output
X 1 0 Direct I/O control alternative If alternative functions sets port in
input/ push-pull output * input: PPRn_m = Pn_m pin
1 Direct I/O control alternative ¢ output: PPRn_m = alternative
input/ open-drain output function output?
a) If PBDCn_m = 1, Pn_m pin level is read via PPRn_m.
The control registers in the table above have following effects:
* PBDCn.PBDCn_m (see table footnote)
This bit forces to read the Pn_m pin level via PPRn_m, thus enabling a bi-
directional mode, where the level of pin Pn_m can also be read back if the
port is operated in an output mode.
* PMCn.PMCn_m
This bit selects port mode (PMCn_m = 0) or alternative mode
(PMCn_m = 1).
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Pn register write

Note

Caution

PMn.PMn_m

This bit selects input (PMn_m = 1) or output (PMn_m = 0) in port mode
(PMCn_m = 0) and S/W I/O control alternative function mode
(PMCn_m =1, PIPCn_m = 0).

PIBCn.PIBCn_m

This bit disables (PIBCn_m = 0) or enables (PIBCn_m = 1) the input buffer
in input port mode (PMCn_m = 0 and PMn_m = 1). If the input buffer is
disabled, PPRn_m reads the Pn.Pn_m bit, otherwise the Pn_m pin level is
returned.

PIPCn.PIPCn_m
This bit selects between the S/W and direct I/O control alternative mode.

PODCNn.PODCn_m
This bit selects between push-pull (PODCn_m = 0) and open-drain
(PODCn_m = 1) output.

The data to be output via port Pn_m in port mode (PMCn.PMCn_m = 0) is held
in the port register Pn. The Pn data can be manipulated in two different ways:

Direct Pn write
New data can be written directly to the Pn register.

Indirect Pn bit set/reset/not
An indirect way to set (Pn_m = 1), reset (Pn_m = 0), or invert
(Pn_m — Pn_m) a Pn bit is possible using two registers:

— Port set reset register PSRn
If the bit PSRn.PSRn(m+16) = 1, the value of bit PSRn.PSRn_m
determines the value of Pn.Pn_m.
Thus Pn_m can be set/reset without a direct write to Pn.

— Port NOT register PNOTn
Setting PNOTn.PNOTn_m = 1 inverts the bit Pn.Pn_m without a direct
write to Pn_m.

The indirect Pn set/reset/not operation provides access to single bits of the
Pn register, while leaving all other Pn bits untouched.

Both ways to manipulate a Pn bit can be used concurrently.

It is recommended to use the indirect Pn bit set/reset/not method for changing
a single bit or concurrently several bits of the Pn register, since all other bits
are not modified and can independently be treated by other S/W modules, for
instance in interrupt service routines.

If a port Pn_m

provides an alternative output ALT_OUTx and input function ALT_INXx

and is used in alternative output mode ALT_OUTx (PMCn.PMCn_m =1,
PMn.PMn_m = 0)

and the bi-directional mode is enabled (PBDCn.PBDCn_m = 1) for reading
the Pn_m level via PPRn.PPRn_m,

the Pn_m output, i.e. of ALT_OUTYX, is internally fed back to the alternative
input function ALT_INx.
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2.2.4 Port control logic diagram
The following diagram shows the logical circuitry of the port control functions.

Note The diagram is only a logical reference and does not show the real circuitry.

PMCn_m
PMCSRn_m

| PISn_m I D IS
| PISEn_m i D ISE
| PUn_m i q) D PUON
| PDn_m i '_\l )+ D PDON
| PBDCn_m i
| PHSRE i ! 5_' ?JI DENO | 5
=
PIBCn_m on _©
- :—L.' ‘@ — _D_I,,_, DENI | o

[l

PIPCn_m

PODCn_m

PPRn_m I 1 I

0
Pn_m I I—I_l
PSRn_m | O-I é

PNOTn_m

<1 DIN

5

D DOUT

1111
0101
PFCEn_m 0011

PFCn_m

) [T

2

1 4 ALT ouT ALT_IN 1234
ALT

3
out control control ALT_IN

Figure 2-1 Port control logic diagram

The signals to the I/O buffer in the diagram above have the following general

function:
Buffer control signal General function
DS port drive strength control
IS, ISE input buffer selection
PUON/PDON pull-up/-down register control
ENO/ENI output/input buffer enable
DIN/DOUT port data in/out
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2.3 Port Group Configuration Registers
This section starts with an overview of all configuration registers and then
presents all registers in detail. The configuration registers are grouped as
follows:

e “Pin function configuration registers”
e “Pin data input/output”
e “Configuration of electrical characteristics registers”
2.3.1 Writing to protected registers
Write protected registers are protected from inadvertent write access due to
erroneous program execution, etc.
Following port registers feature this special write protection:
* Port drive strength control registers PDSCn, JPDSCO
* Port open drain control registers PODCn, JPODCO
Refer to the section “Write protected Registers” in the chapter “CPU System
Functions” for a detailed description how to write to write protected registers.
2.3.2 Port control registers overview
The following registers are used for the configuration of the individual pins of
the port groups:

Note Some of the registers, listed in the table below, are not available for all port
groups n. Refer to the section “V850E2/Fx4-HPort Group Configuration” below
for information which registers are available for the individual port groups.

Table 2-6 Registers for port group configuration (1/2)
Register name | Shortcut ‘ Address
Port function configuration:
Port mode control register PMCn <PORTn_base> + 0400 + nx 4
JPMCO <JPORTO_base> + 0040y
Port mode control set reset PMCSRn <PORTn_base> + 0900 + nx 4
register JPMCSRO | <JPORTO_base> + 0090
Port IP control register PIPCn <PORTn_base> + 42004 + n x 4
Port mode register PMn <PORTN_base> + 0300 + nx 4
JPMO <JPORTO_base> + 0030y
Port mode set reset register PMSRn <PORTn_base> + 0800y + n x 4
JPMSRO <JPORTO_base> + 0080y
Port input buffer control register | PIBCn <PORTN_base> + 4000 + nx 4
JPIBCO <JPORTO_base> + 04004
Port function control register PFCn <PORTn_base> + 0500 + n x 4
JPFCO <JPORTO_base> + 0050y
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Table 2-6

<PORTn_base>

JTAG port registers

<JPORTO_ base>

Initial register

Registers for port group configuration (2/2)

Register name Shortcut Address
Port function control expansion | PFCEn <PORTN_base> + 0600 + nx 4
register

JPFCEO <JPORTO_base> + 0060y

Data input/output:

Port bi-direction control register | PBDCn <PORTN_base> + 41004 + nx 4
JPBDCO <JPORTO_base> + 0410y

Port pin read register PPRn <PORTn_base> + 0200y + n x 4
JPPRO <JPORTO_base> + 0020y

Port register Pn <PORTn_base> + 0000y + n x 4
JPO <JPORTO_base> + 0000y

Port NOT register PNOTO <PORTN_base> + 0700 + nx 4
JPNOTO <JPORTO_base> + 0070y

Port set reset register PSRn <PORTn_base> + 01004 + n x 4
JPSRO <JPORTO_base> + 0010y

Configuration of electrical characteristics:

Pull-up option register PUn <PORTn_base> + 43004 + n x 4
JPUO <JPORTO_base> + 0430y

Pull-down option register PDn <PORTn_base> + 4400y + n x 4
JPDO <JPORTO_base> + 0440y

Port drive strength control PDSCn <PORTn_base> + 4600 + nx 4
register JPDSCO | <JPORTO_base> + 0460,

Port open drain control register | PODCn <PORTn_base> + 45004 + n x 4
JPODCO <JPORTO_base> + 0450y

Port input buffer selection PISn <PORTn_base> + 4700 + nx 4
register JPISO <JPORTO_base> + 0470y,

Port input buffer selection PISEn <PORTn_base> + 4800 + nx 4

expansion register JPISE0 | <JPORTO_base> + 0480

The base address <PORTn_base> of the port contorl registers is defined in
the first section of this chapter under the key word “Register addresses”.

The following register descriptions do not explicitely reference the JTAG port
registers. However all description apply also to the respective JTAG port
registers, but the base address of the JTAG port registers is different:

The base addresses <JPORTO_base> of the JTAG port control registers is
defined in the first section of this chapter under the key word “Register
addresses”.

The initial values after reset release depend on the port, and are not described

values in the following register descriptions, but are given in the section “V850E2/Fx4-
H Port Groups Configuration”.
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15

Initial Value

14

2.3.3

Port function configuration registers

(1) PMCn/JPMCO - Port mode control register

This register specifies whether the individual pins of port group n are in port
mode or in alternative mode.

Access

PMCn: This register can be read/written in 16-bit units.

JPMCO: This register can be read/written in 8-bit units.

Address

PMCn: <PORTn_base> + 04004 + n x 4

JPMCO: <JPORTO_base> + 00404

13 12

11

10

9

8

7

6

5

4

3

Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

2

1

0

PMC
n_15

PMC
n_14

PMC | PMC
n_13 | n_12

PMC
n_11

PMC
n_10

PMC
n_9

PMC
n_8

PMC
n_7

PMC
n_6

PMC
n_5

PMC
n_4

PMC
n_3

PMC
n_2

PMC
n_1

PMC
n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPMCO are named JPMCO_[7:0].

Table 2-7 PMCn/JPMCO register contents

Bit position Bit name Function
15t0 0 PMC Specifies the operation mode of the corresponding pin:
n_[15:0] 0: Port mode
1: Alternative mode
Cautions 1. Setting PMCn.PMCn_m = 1 to use a port in alternative mode does not hand

over I/O control to the alternative function. If the alternative function requires

direct I/O control, PIPCn.PIPCn_m must also be set to 1.

2. Setting PMCn.PMCn_m = 1 to use a port in alternative mode may also
require to configure a port filter, if this port is used as a signal input.
The input signal may be passed through a noise filter, that may need to be
configured. Refer to the section “Port Filters”in this chapter.
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(2) PMCSRn/JPMCSRO - Port mode control set reset register
This register provides an alternative method to write data to the PMCn register.
The register’s upper 16 bit PMCSRn_[31:16] specify which PMCn.PMCn_m bit
will be modified by the corresponding bit of the lower 16 bit PMCSRn_[15:0].
Access These registers can be read/written in 32-bit units.
Bits 31 to 16 are always read as 0000
Reading bits 15 to 0 returns the value of register PMCn/JPMCO.
Address PMCSRn: <PORTn_base> + 09004 + n x 4
JPMCSRO: <JPORTO_base> + 0090y
Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR[PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR
n_31 | n_30 [ n_29 | n_28 | n_27 | n_26 | n_25 [ n_24 | n_23 | n_22 | n_21 | n_20 | n_19 | n_18 | n_17 | n_16

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR[PMCSR[PMCSR
n_15 | n_14 | n_13 | n_12 | n_11 | n_10 | n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPMCSRO are named
JPMCSRO_[31:0].

Table 2-8 PMCSRn/JPMCSRO register contents

Bit position Bit name Function
31to 16 PMCSR PMCSRn_m specifies whether the value of the corresponding lower bit
n_[31:16] PMCSRn_m value is written to PMCn_m:
0: PMCn_m is independent of PMCSRn_m
1: PMCn_m is PMCSRn_m
Example:
If PMCSRn.PMCSRnN_31 = 1, the value of bit PMCSRn.PMCSRn_15 is written
to bit PMCn.PMCn_15 and output.
15t0 0 PMCSR Specifies the PMCn_m value if the corresponding upper bit PMCSRn_(m+16)
n_[15:0] is 1:
0: PMCn_m =0
1: PMCn_m =1
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(3) PIPCn - Port IP control register

This register specifies whether the 1/0 direction of pin Pn_m is controlled by

the port mode register PMn.PMn_m or by an alternative function.

If pin Pn_m is operated in alternative mode (PMCn.PMCn_m = 1) and the

alternative function requires to directly control the 1/O direction of Pn_m,

PIPCn.PIPCn_m must be set to 1 as well. This hands over I/O control to the
alternative function and overrules the PMn.PMn_m setting.

Access PIPCn: This register can be read/written in 16-bit units.
Address PIPCn: <PORTn_base> + 4200 + n x 4

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC
n_15|n_14|n_13|n_12|n_11|{n_10|{ n.9 | n.8 | n.7 [ n6 | n5 | n4 | n3|n2/|n1|no0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2-9 PIPCn register contents

Bit position Bit name Function
15t0 0 PIPC Specifies the 1/0 control mode:
n_[15:0] 0: 1/0 mode is selected by PMn.PMn_m (S/W 1/O control)

1: I/O mode is selected by peripheral function
(direct 1/0O control)
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(4) PMn/JPMO - Port mode register

The PMn register specifies whether the individual pins of the port group n are

in input mode or in output mode.

Access PMn: This register can be read/written in 16-bit units.
JPMO: This register can be read/written in 8-bit units.

Address PMn: <PORTn_base> + 0300y + n x 4
JPMO: <JPORTO_base> + 0030y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM PM
n_15|n_14 ({n_13|n_12|n_11|{n_ 10| n.9 | nN8 | n7 | n6 | nN5|n4 | n3|n2]| n_ n_0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPMO are named JPMO_[7:0].

Table 2-10 PMn/JPMO register contents

Bit position Bit name Function
15100 PM Specifies input/output mode of the corresponding pin:
n_[15:0] 0: Output mode (output enabled)
1: Input mode (output disabled)

Notes 1. To use a port in input port mode (PMCn.PMCn_m =0 and

PMn.PMn_m = 1), the input buffer must be enabled (PIBCn.PIBCn_m = 1).

2. By default, PMn_m specifies the 1/O direction in port mode

(PMCn.PMCn_m = 0) and alternative mode (PMCn.PMCn_m=1), since

PIPCn.PIPCn_m = 0 after reset.
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(5) PMSRn/JPMSRO - Port mode set reset register
This register provides an alternative method to write data to the PMn register.
The register’'s upper 16 bit PMSRn_[31:16] specify which PMn.PMn_m bit will
be modified by the corresponding bit of the lower 16 bit PMSRn_[15:0].
Access These registers can be read/written in 32-bit units.
Bits 31 to 16 are always read as 0000
Reading bits 15 to 0 returns the value of register PMn/JPMO.
Address PMSRn: <PORTn_base> + 0800 + n x 4
JPMSRO0: <JPORTO_base> + 0080y
Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR[PMSR
n_31|n_30|n_29|n_28|n_27|n_26|n_25[n_24[n_23|n_22|n_21|n_20(n_19|n_18|n_17|n_16

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR|PMSR
n_15|n_14|n_13|n_12|n_11|n_ 10| N9 [ n8|n7|n6|n5]|n4d4|[n3|n2]|n_1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPMSRO are named JPMSRO_[31:0].

Table 2-11 PMSRn/JPMSRO register contents
Bit position Bit name Function
311016 PMSR PMSRn_m specifies whether the value of the corresponding lower bit
n_[31:16] PMSRn_m value is written to PMn_m:
0: PMn_m is independent of PMSRn_m
1: PMn_m is PMSRn_m
Example:
If PMSRn.PMSRnN_31 = 1, the value of bit PMSRn.PMSRn_15 is written to bit
PMn.PMn_15 and output.
15t0 0 PMSR Specifies the PMn_m value if the corresponding upper bit PMSRn_(m+16) is 1:
n_[15:0] 0: PMn_m=0
1: PMn_m =1
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(6) PIBCn/JPIBCO - Port input buffer control register

In input port mode (PMCn.PMCn_m = 0 and PMn.PMn_m = 1) this register
enables/disables the port pin’s input buffer.

Access PIBCn: This register can be read/written in 16-bit units.
JPIBCO: This register can be read/written in 8-bit units.
Address PIBCn: <PORTn_base> + 4000y + n x 4
JPIBCO: <JPORTO_base> + 04004

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC
n_15|n_14 ({n_13|n_12|n_11|{n_ 10| n.9 | n8 | n7 | n6 | nN5|n4 | n3|n2]| n_1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPIBCO are named JPIBCO_[7:0].

Table 2-12 PIBCn/JPIBCO register contents

Bit position Bit name Function
15100 PIBC Enables/disables the input buffer:
n_[15:0] 0: Input buffer disabled
1: Input buffer enabled

Note When the input buffer is disabled, it does not consume current even when the
pin level is Hi-Z state. Thus the pin does not need to be fixed to a high or low

level externally.
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(7) PFCn/JPFCO - Port function control register
This register, together with register PFCEn, specifies an alternative function of
the pins.
Some alternative functions require direct I/O control of pin Pn_m. For such
alternative functions PIPCn.PIPCn_m must be set to 1 as well.
For other alternative functions, input/output must be specified by PMn.PMn_m.
Access PFCn: This register can be read/written in 16-bit units.
JPFCO: This register can be read/written in 8-bit units.
Address PFCn: <PORTn_base> + 0500y + n x 4
JPFCO: <JPORTO_base> + 0050y
Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC
n_15|{n_14|n_13|n_12|n_11|{n_ 10| n.9 | n.8 | n.7 | n6 [ n5 | n4 | n3|n2|n1|no0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPFCO are named JPFCO_[7:0].

Table 2-13 PFCn/JPFCO register contents

Bit position

Bit name Function

15100

n_[15:0] See Table 2-4 “Alternative mode selection overview (PMCn.PMCn_m = 1)” on

PFC

Specifies the alternative function of a pin.

page 54 for details.
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(8) PFCEN/JPFCEO - Port function control expansion register
This register, together with register PFCn, specifies an alternative function of
the pins.

Some alternative functions require direct I/O control of pin Pn_m. For such
alternative functions PIPCn.PIPCn_m must be set to 1 as well.
For other alternative functions, input/output must be specified by PMn.PMn_m.

Access PFCER: This register can be read/written in 16-bit units.
JPFCEDQ: This register can be read/written in 8-bit units.
Address PFCEn: <PORTn_base> + 0600y + n x 4
JPFCEO: <JPORTO_base> + 0060y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PFCE |PFCE |PFCE|PFCE |PFCE |PFCE |PFCE|PFCE |PFCE |PFCE | PFCE | PFCE |PFCE |PFCE | PFCE | PFCE
n_15|n_14 ({n_13|n_12|n_11|{n_ 10| n.9 [ nN8 | n7 | n6 | nN5|n4 | n3|n2]| n_1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPFCEO are named JPFCEQ_[7:0].

Table 2-14 PFCEN/JPFCEO register contents

Bit position Bit name Function
15100 PFCE Specifies the alternative function of a pin.
n_[15:0] See Table 2-4 “Alternative mode selection overview (PMCn.PMCn_m = 1)” on
page 54 for details.
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2.3.4 Data input/output registers

(1) PBDCn/JPBDCO - Port bi-direction control register

This register enables the input buffer of Pn_m, if its output buffer is enabled as
well.

Thus the concerned port Pn_m is operated in bi-directional mode and the
Pn_m pin level is read via PPRn.PPRn_m.

Note If Pn_m is not configured as output, the input buffer can not be activated via
the PBDCn/JPBDCn register.

Access PBDCn: This register can be read/written in 16-bit units.
JPBDCQO: This register can be read/written in 8-bit units.
Address PBDCn: <PORTn_base> + 41004 + nx 4
JPBDCO: <JPORTO_base> + 0410y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC|PBDC
n_15|{n_14 ({n_13|n_12|n_11|{n_ 10| n.9 | nN8 | n7 | n6 | nN5|n4 | n3|n2]| n_ n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPBDCO are named JPBDCO_[7:0].

Table 2-15 PBDCn/JPBDCO register contents

Bit position Bit name Function
15t0 0 PBDC Enables/disables bi-directional mode of the corresponding pin:
n_[15:0] 0: Bi-directional mode disabled
1: Bi-directional mode enabled
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(2) PPRn/JPPRO - Port pin read register
This register reflects the actual level of pin Pn_m, the value of the Pn.Pn_m bit
or the level of an alternative output function. The value which is read depends
on various control settings as described in Table 2-5 “PPRn_m read values” on
page 55 .
Access PPRn: This register can be read/written in 16-bit units.
JPPRO: This register can be read/written in 8-bit units.
Address PPRn: <PORTn_base> + 0200y + n x 4
JPPRO: <JPORTO_base> + 0020y
Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR
n_15|{n_14|n_13|n_12|n_11|{n_ 10| n.9 | n.8 | n.7 | n6 [ n5 | n4 | n3|n2|n1|no0

R R R R R R R R R R R R R R R R

Note The control bits of the JTAG port register JPPRO are named JPPRO_[7:0].
Table 2-16 PPRn/JPPRO register contents
Bit position Bit name Function
15t00 PPR Pin Pn_m, Pn.Pn_m value or alternative function output.
n_[15:0]
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(3) Pn/JPO - Port register

This register holds the data Pn.Pn_m to be output via the related port Pn_m in
output port mode (PMCn.PMCn_m = 0 and PMn.PMn_m = 0).

Access Pn: This register can be read/written in 16-bit units.
JPO: This register can be read/written in 8-bit units.
Address Pn: <PORTn_base> + 0000y + n x 4
JP0O: <JPORTO_base> + 00004

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P P P P P P P P P P P P P P P P
n_15|{n_14 ({n_13|n_12|n_11|{n_ 10| n.9 | n8 | n7 | n6 | nN5|n4 | n3|n2]| n. n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPO are named JPO_[7:0].

Table 2-17 Pn/JPO register contents

Bit position Bit name Function
15100 P Sets the output level of pin m (m =0 to 15):
n_[15:0] 0: Outputs low level
1: Outputs high level

Note The bits of this register can be manipulated by different means, referto 2.2.3
“Pin data input/output” on page 55 under the keyword “Pn register write”.
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(4) PNOTNn/JPNOTO - Port NOT register

This register allows to invert a bit Pn_m of the port register Pn without directly
writing to Pn.

Access PNOTnN: This register can be read/written in 16-bit units.
JPNOTO: This register can be read/written in 8-bit units.
These registers are always read as 0000,.

Address PNOTn: <PORTn_base> + 07004 + n x 4

Initi

14

JPNOTO: <JPORTO_base> + 0070y
al Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

13 12 11 10 9 8 7 6 5 4 3 2 1 0

PNOT
n_15

PNOT
n_14

PNOT|PNOT |PNOT|PNOT|PNOT|PNOT [PNOT|PNOT|PNOT|PNOT |PNOT|PNOT|PNOT |PNOT
n13(n_12|n_11|(n_ 10| n.9 [ n8 | n7 | n6 | n5|n4|n3|n2]|n n_0

W

W

w w w w w w w w w w w w w w

Note The control bits of the JTAG port register JPNOTO are named JPNOTO_[7:0].

Table 2-18 PNOTNn/JPNOTO register contents

Bit position

Bit name Function

15t

00

PNOT Specifies if Pn.Pn_m is inverted:
n_[15:0] 0: Pn.Pn_m is not inverted (Pn_m — Pn_m)
1: Pn.Pn_m is inverted (Pn_m — Pn_m)
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(5) PSRn/JPSRO - Port set reset register
This register provides an alternative method to write data to the Pn register.
The register’'s upper 16 bit PSRn_[31:16] specify which Pn.Mn_m bit will be
modified by the corresponding bit of the lower 16 bit PSRn_[15:0].
Access These registers can be read/written in 32-bit units.
Bits 31 to 16 are always read as 0000
Reading bits 15 to 0 returns the value of register Pn/JPO.
Address PSRn: <PORTn_base> + 01004 + n x 4
JPSRO: <JPORTO_base> + 0010y
Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PSR | PSR | PSR |PSR|PSR| PSR | PSR | PSR |PSR|PSR| PSR | PSR | PSR | PSR | PSR | PSR
n_31|n_30|n29[n_28|n_27|n_26|n_25[n_24|n_23|n_22|n_21|n_20|n_19|n_18|n_17|n_16
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSR | PSR | PSR |PSR|PSR| PSR | PSR | PSR |PSR| PSR | PSR | PSR | PSR | PSR | PSR | PSR
n_15|n_ 14 |n_13|n_12|n_11|{n_ 10| nN9 | nN8 | n7|n6|n5|nd4d|n3|n2]|n.1 n_0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPSRO are named JPSRO0_[31:0].

Table 2-19 PSRn/JPSRO register contents

Bit position Bit name Function
311016 PSR PSRn_m specifies whether the value of the corresponding lower bit PSRn_m
n_[31:16] value is written to Pn_m:
0: Pn_m is independent of PSRn_m
1: Pn_mis PSRn_m
Example:
If PSRNn.PSRN31 = 1, the value of bit PSRn.PSRn_15 is written to bit Pn.Pn_15
and output.
15100 PSR Specifies the Pn_m value if the corresponding upper bit PSRn_(m+16) is 1:
n_[15:0] 0:Pn_m=0
1:Pn_m=1
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2.3.5 Configuration of electrical characteristics registers

(1) PUN/JPUO - Pull-up option register
This register specifies whether a pull-up resistor is connected to an input pin.

Access PUn: This register can be read/written in 16-bit units.
JPUO: This register can be read/written in 8-bit units.
Address PUn: <PORTn_base> + 4300 + nx 4
JPUO: <JPORTO_base> + 0430y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PU PU PU PU PU PU PU PU PU PU PU PU PU PU PU PU
n_15|n_ 14 |n_13|n_12|n_11|{n_ 10| nN9 | nN8 | n7|n6|n5|n4|n3|n2]|n.A1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPUO are named JPUO_[7:0].

Table 2-20 PUn/JPUO register contents

Bit position Bit name Function
15t0 0 PU Specifies whether a pull-up resistor is connected to the corresponding pin:
n_[15:0] 0: No pull-up resistor connected
1: Pull-up resistor connected

Notes 1. Ifa pinis configured that both a pull-up resistor (PUn.PUn_m = 1) and a
pull-down resistor (PDn.PDn_m = 1) are connected, the pull-down resistor
is automatically selected and the pull-up resistor is not connected.

2. The pull-up resistor has no effect when the pin is operated in output mode.
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(2) PDn/JPDO - Pull-down option register

This register specifies whether a pull-down resistor is connected to an input

pin.

Access PDn: This register can be read/written in 16-bit units.
JPDO: This register can be read/written in 8-bit units.

Address PDn: <PORTn_base> + 4400 + n x 4
JPDO: <JPORTO_base> + 0440y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD | PD | PD | PD | PD | PD PD | PD | PD | PD | PD | PD | PD | PD | PD PD
n_15|n_14|n_13|n_12|n_11|{n_ 10| N9 | n8 | n7|n6|n5|nd4|n3|n2]|n1]|no0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Note The control bits of the JTAG port register JPDO are named JPDO_[7:0].
Table 2-21 PDn/JPDO register contents
Bit position Bit name Function
15t0 0 PD Specifies whether a pull-down resistor is connected to the corresponding pin:
n_[15:0] 0: No pull-down resistor connected
1: Pull-down resistor connected

Notes 1. Ifa pinis configured that both a pull-up resistor (PUn.PUn_m = 1) and a
pull-down resistor (PDn.PDn_m = 1) are connected, the pull-down resistor
is automatically selected and the pull-up resistor is not connected.

2. The pull-down resistor has no effect when the pin is operated in output

mode.
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(3) PDSCn/JPDSCO - Port drive strength control register

This register enables the driver strength control function.

Protection Writing to this register is protected by a special sequence of instructions.
Refer to the section “Write protected Registers” in the chapter “CPU System
Functions” for a detailed description how to write to write protected registers.

Access These registers can be read/written in 32-bit units.
The bits 31 to 16 must always be written with “0” and “0” is returned when
read.

Address PDSCn: <PORTn_base> + 4600y + n x 4
JPDSCO: <JPORTO_base> + 0460y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

31 30 29 28

27

26

25

24

23

22

21

20

19

18

17

16

LofoJofofJofoJojofJofJofojofofJofol]o]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC|PDSC
n_15|n_14|n_13|n_12|n_11|n_ 10| n9 | nN8 | n7|n6|n5|nd4|n3|n2]|n.A1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPDSCO are named JPDSCO_[31:0].

Table 2-22 PDSCn/JPDSCO register contents

Bit position Bit name Function
15t0 0 PDSC Enables/disables output current limiting function:
n_[15:0] 0: Current limitation enabled
1: Current limitation disabled
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31

Protection

Address

Initial Value

30

(4) PODCN/JPODCO - Port open drain control register

This register selects push-pull or open-drain as output buffer function.

Writing to this register is protected by a special sequence of instructions.

Refer to the section “Write protected Registers” in the chapter “CPU System
Functions” for a detailed description how to write to write protected registers.

Access These registers can be read/written in 32-bit units.
The bits 31 to 16 must always be written with “0” and “0” is returned when
read.

JPODCO: <JPORTO_base> + 0450y

29 28

27

26 25

24

23

22

PODCn: <PORTn_base> + 4500 + n x 4

21

20

19

Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

18

17

16

LofoJofofJofoJojofJofJofojofofJofol]o]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC|PODC
n_15|n_14|n_13|n_12|n_11|n_ 10| n9 | nN8 | n7|n6|n5|n4|n3|n2]|n.A1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPODCO are named JPODCO_[31:0].

Table 2-23 PODCn/JPODCO register contents

Bit position Bit name Function
15t0 0 PODC Specifies the output buffer function:
n_[15:0] 0: Push-pull
1: Open-drain
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(5) PISn/JPISO - Port input buffer selection register
This register specifies the input buffer characteristics.

A port can have up to four different input buffer characteristics.
The type of input characteristic is selected by the

¢ port input buffer selection register PISn

* port input buffer selection expansion register PISEn

Table 2-24 Port input buffer characteristic selection

PISEn_m PISn_m Input buffer characteristic
0 0 CMOS (type 1)
1 Schmitt2 (type 2)
1 0 Schmitt1 (type 3)
1 Schmitt4 (type 4)

Refer to the Electrical Target Specification for electrical characteristics of the
different types and which types are available for each port.

Access PISn: This register can be read/written in 16-bit units.
JPISO: This register can be read/written in 8-bit units.

Address PISn: <PORTn_base> + 4700 + n x 4
JPIS0: <JPORTO_base> + 0470y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS|PIS| PIS| PIS
n_15|n_ 14 |n_13|n_12|n_11|n_ 10| n9 | nN8 | n7|n6|n5|nd4|n3|n2]|n.A1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPISO are named JPIS0O_[7:0].

Table 2-25 PISn/JPISO register contents

Bit position Bit name Function
15t00 PIS Specifies the input buffer characteristic of port m (m = 0 to 15) together with the
n_[15:0] bits PISEn[15:0].
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(6) PISENn/JPISEO - Port input buffer selection expansion register

This register specifies the input buffer characteristics together with the port
input selection register PISn.

If a port has up to five input buffer characteristics, the port input selection
advanced register PISAn is also valid.

Access PISEnN: This register can be read/written in 16-bit units.
JPISEO: This register can be read/written in 8-bit units.
Address PISEn: <PORTn_base> + 4800 + n x 4
JPISEOQ: <JPORTO_base> + 0480y

Initial Value Refer to the section “V850E2/Fx4-H Port Groups Configuration”.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE | PISE
n_15|n_14|n_13|n_12|n_11|n_ 10| N9 | nN8 | n7|n6|n5|n4|n3|n2]|n.1 n_0

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note The control bits of the JTAG port register JPISEO are named JPISEQ_[7:0].

Table 2-26 PISEn/JPISEO register contents

Bit position Bit name Function

15t00 PISE Specifies the input buffer characteristic of port m (m = 0 to 15) together with the
n_[15:0] bits PISn[15:0].

Refer to the PISn register description for how to select the input buffer
characteristic.

RO1UHO0002ED0200 Rev. 2.00 RENESAS 78
Apr 29, 2013



Chapter 2 Port Functions

2.4
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2.5 VB850E2/Fx4-H Port Group Configuration

This section provides

e an overview of the port register protection clusters, refer to the section “Port
registers protection clusters”

¢ general information for all ports , refer to the section “Common port
functions”

» details of all port groups and their associated control registers for each
device, refer to the sections

— “V850E2K/FK4-H port functions”
— “V850E2K/FL4-H port functions”

* a list of input/output signals with port functionality, refer to the section “Non-
port input/putput signals”

¢ an alphabetic pin functions list and the ports, the functions can be assigned
to, refer to the section “Alphabetic pin function list”

* a description of the port status during and after reset and in stand-by
modes, refer to the section “Port functions during/after reset and in stand-by
modes”

e recommendations concerning unused pins, refer to the section
“Recommended connection of unused pins”.

2.5.1 Port register protection clusters

Several registers of certain port groups n are bundled in port protection
clusters:

Table 2-27 Port protection clusters

Port protection cluster Port groups
1 JPO
2 PO
3 P1 to P4, P10, P11
4 P12, P13, P21, P24 to P29

For further information concerning port register protection refer to the section
“Write protected Registers”in the chapter “CPU System Functions” for a
detailed description how to write to write protected registers.
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2.5.2 Common port functions
This section provides information about special port functions, common to all
devices.
(1) Initialization of port control registers
The port control registers are initialized by the following reset signals:
Table 2-28 Port control registers reset signals
Port group Power domain Reset signal
JPO, PO, P5 Always-On-Area | Reset Controller: SYSRES

P1to P4, P10, P11

Isolated-Area-0 | ¢ Reset Controller: SYSRES

e Stand-by Controller: DPSTPWU_0
(Isolated-Area-0 wake-up from DEEPSTOP mode)

P12, P13, P21, P24 to P29 Isolated-Area-1 | ¢ Reset Controller: SYSRES

e Stand-by Controller: DPSTPWU_1
(Isolated-Area-1 wake-up from DEEPSTOP mode)

()

P0_0: RESETOUT

After reset release PO_0 outputs a RESETOUT signal, which is low level after
reset release. PO_0 is configured as follows after reset release:

¢ PMO0.PMO_0 = 0: port output
* PODCO0.PODCO_0 = 1: open-drain output
Since P0.P0_0 = 0 after reset, low level is output.

Any change of the PO_0 configuration terminates the RESETOUT output.

Note Since the RESETOUT signal is activated by all reset events, thus also when an
internal reset is applied, it can be used for reset of external devices.
Caution Once asserted the RESETOUT remains on low level. It must be de-asserted
by changing the port configuration of PO_O after reset release.
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(3) JP_0to JP_5: Debug interface

If the debug reset DCUTRST is at high level at reset release, the port of the
JPO port group are used for the debugger interface:

e JPO_0: DCUTDI input

e JPO_1: DCUTDO output
e JP0O_2: DCUTCK input
e JP0O_3: DCUTMS

¢ JPO_4: DCUTRST
 JPO_5: DCUTRDY

Consequently all port and alternative modes on these pins can not be used
while the debugger is connected.

Refer to the chapter “On-chip Debug Unit (OCD)” and the section “Operation
Modes” of chapter “CPU System Functions” for details.

Note In order to connect the debugger via the JPO pins the flash mask option
OPBTO0.0OPBTO[31] has to be set to 1.

(4) JPO_0,JPO_1, JPO_2: Flash programmer
These ports are used for connecting a flash programmer.

Refer to the chapter “Flash Memory” and the section “Operation Modes” of
chapter “CPU System Functions” for details.

(5) Mode pins

Following ports are used as mode setting signals in combination with the
FLMDO pin:

e PO_1: FLMD1
e P0_2: MODEO
e PO_3: MODEH1

Refer to the section “Operation Modes” of chapter “CPU System Functions” for
details.

RO1UHO0002ED0200 Rev. 2.00 :{ENESAS 82
Apr 29, 2013



Chapter 2

Port Functions

(6) Permanent inputs

Permanent input means, that the input to a port is unconditionally connected to
another module. Thus settings of the port control registers do not impact this
connection.

Following ports are permanently connected to dedicated function modules:

Table 2-29 Permanent input functions

Permanent Permanent Permanent
Port . Port . Port .
input to input to input to
P10_6 ADCAO0I6 P11_4 ADCAO0I20 P12_10 ADCA1I10
P10_7 ADCAO0I7 P11_5 ADCAO0I21 P12_11 ADCAT1I11
P10_8 ADCAO0I8 P11_6 ADCAO0I22 P12_12 ADCA1I12
P10_9 ADCAO0I9 P11_7 ADCAO0I23 P12_13 ADCAT1I13
P10_10 ADCAO0I10 P12_0 ADCAT1I0 P12_14 ADCA1I14
P10_11 ADCAOQI11 P12_1 ADCA1I1 P12_15 ADCAT1I15
P10_12 ADCAOQ0I12 P12_2 ADCA1I2 P13_0 ADCAT1I16
P10_13 ADCAO0I13 P12_3 ADCA1I3 P13_1 ADCA1I17
P10_14 ADCAO0I14 P12_4 ADCA1l14 P13_2 ADCAT1I18
P10_15 ADCAOQI15 P12_5 ADCA1I5 P13_3 ADCA1I19
P11_0 ADCAO0I16 P12_6 ADCAI1I6 P13_4 ADCAT1I20
P11_1 ADCAO0I17 P12_7 ADCA1I17 P13_5 ADCAT1I21
P11_2 ADCAO0I18 P12_8 ADCA1I8 P13_6 ADCAT1I22
P11_3 ADCAO0I19 P12_9 ADCAT1I9 P13_7 ADCAT1I23
Notes 1. If the ports of the port groups P10 to P13 shall be used in input port mode,
set
e ADCAOCTL1.ADCAOGPS =1 to use P10 or P11 in input port mode
* ADCA1CTL1.ADCA1GPS = 1 to use P12 or P13 in input port mode
2. The input pins of the ADCAO simultaneous sampling channels ADCAOIO to
ADCAOI5 do not provide port functionality.
(7) Direct I/O control (PIPC)
Some modules take over the input and output control of the used ports
automatically.
These ports have to be set in alternative mode by setting PMCn.PMCn_m,
PFCn.PFCn_m and PFCEn.PFCEn_m accordingly and I/O control has to be
handed over to the module by setting
PIPCn.PIPCn_m = 1.
The setting of PMn.PMn_m has no more effect for these ports.
The following table lists all alternative modes, where PIPCn.PIPCn_m has to
be setto 1.
Note that not all functions in the table below are available for all devices.
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Table 2-30 Alternative modes with PIPCn.PIPCn_m =1 (1/2)

Port Function | Alternative mode
Clocked Serial Interfaces G (CSIG):
PO_14 CSIG0SO ALT_OUT4
PO_15 CSIGOSC ALT_IN4/ALT_OUT4
P4_4 CSIG0SO ALT_OUT2
P4 5 CSIGOSC ALT_IN2/ALT_OUT2
P3_1 CSIG2SO ALT_OUT4
P3_2 CslGasc ALT_IN4/ALT_OUT4
P4_10 CSIG2S0 ALT_OUT2
P4_11 CSIG2SC ALT_IN2/ALT_OUT2
P25_0 CSIG2SO ALT_OUT3
P25_2 CSIG2SC ALT_IN3/ALT_OUT3
PO_1 CSIG4SO ALT_OUT2
P0_3 CSIG4SC ALT_IN2/ALT_OUT2
P3_6 CSIG4SO ALT_OUT4
P35 CSIG4SC ALT_IN4/ALT_OUT4
P4_7 CSIG4SO ALT_OUT2
P4_8 CSIG4SC ALT_IN2/ALT_OUT2
P25_4 CSIG4SO ALT_OUT3
P25_5 CSIG4SC ALT_IN3/ALT_OUT3
Clocked Serial Interfaces H (CSIH):
P4_1 CSIH0SO ALT_OUT3
P4_2 CSIHOSC ALT_IN3/ALT_OUT3
P1_8 CSIH1SO ALT_OUT3
P1_9 CSIH1SC ALT_IN3/ALT_OUT3
P1_3 CSIH2S0 ALT_OUT4
P1_2 CSIH2SC ALT_IN4/ALT_OUT4
P21_3 CSIH2S0 ALT_OUT2
P21_2 CSIH2SC ALT_IN2/ALT_OUT2
External Memory Controller (MEMC):
P21_2 MEMCOBENT ALT_OUTH
P21_3 MEMCOBENO ALT_OUTH1
P21_4 MEMCOWR ALT_OUTH
P21_5 MEMCORD ALT_OUTH
P21_9 MEMCO0CS2 ALT_OUTH1
P21_10 MEMCO0CS3 ALT_OUTH
P21_11 MEMCO0CS4 ALT_OUT1
P21_15 MEMCOASTB ALT_OUTH1
P25_0 MEMCOADO ALT_IN1/ALT_OUTH1
P25_1 MEMCOAD1 ALT_IN1/ALT_OUTH1
P25_2 MEMCOAD2 ALT_IN1/ALT_OUTH1
P25_3 MEMCOAD3 ALT_IN1/ALT_OUTH1
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Table 2-30 Alternative modes with PIPCn.PIPCnh_m =1 (2/2)

Port Function Alternative mode
P25_4 MEMCOAD4 ALT_IN1/ALT_OUT1
P25_5 MEMCOADS5S ALT_IN1/ALT_OUT1
P25 _6 MEMCOADG6 ALT_IN1/ALT_OUTA
P25_7 MEMCOAD7 ALT_IN1/ALT_OUT1
P25_8 MEMCOADS ALT_IN1/ALT_OUT1
P25 9 MEMCOAD9 ALT_IN1/ALT_OUTA

P25_10 MEMCOAD10 ALT_IN1/ALT_OUTA
P25_11 MEMCOAD11 ALT_IN1/ALT_OUT1
P25_12 MEMCOAD12 ALT_IN1/ALT_OUTA
P25_13 MEMCOAD13 ALT_IN1/ALT_OUT1
P25_14 MEMCOAD14 ALT_IN1/ALT_OUTA1
P25_15 MEMCOAD15 ALT_IN1/ALT_OUTA
P27_0 MEMCOA16 ALT_OUT1
P27_1 MEMCOA17 ALT_OUT1
pP27_2 MEMCO0A18 ALT_OUT1
P27_5 MEMCOASTB ALT_OUT2

Ethernet Controller (ETHA):
P25_15 ETHOMDI ALT_IN2
P25_15 ETHOMDO ALT_OUT2
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2.5.3 V850E2/FK4-H port functions
This section summarizes all port functions of the V850E2/FK4-H devices and
its port control registers.
(1) General I/O functions
The table below shows all alternative functions, that can be applied to the
V850E2/FK4-H ports.
It also gives the settings of the control bits PMCn_m, PFCn_m, PFCEn_m and
PMn_m to the respective port into the different modes.
Table 2-31 V850E2/FK4-H general I/0 functions (1/5)
r:::(rite Alternative mode
Pn'f'f“o— PMCn_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m=1, PFCn_.m=0 | PFCEn_m =1, PFCn_m =1
PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
Port group 0 (Always-On-Area, EOVDD/EOVSS power supply):
P0_0 TAUJ110 TAUJ100 CSIG4SST ADCAOTRGO INTPO
P0_1 TAUJTIH TAUJ101 CSIG4S0? URTE2RX INTP1 TAUA0O1
P0_2 TAUJ112 TAUJ102 CSIG4SI RTCAOOUT | ADCAOTRG2 | URTE2TX INTP2 TAUA0O2
P0_3 TAUJ1I3 TAUJ103 CSIG4SC8 ADCAOTRGH INTP3/
TAPAQOESO
P0_4 FCNOTX INTP11
P0_5 FCNORX INTP12
P0_6 FCN1RX URTET1TX KROI CSIH2CSS1 NMI
P0_7 URTE11RX FCN1TX KROI2 CSIH2CSS2 INTP4
P0_8 FCN2RX URTE10TX KROI3 CSIH2CSS3 INTP5 TAUA0O5 [ICBOSDA®
P0_9 URTE10RX FCN2TX KRO14 CSIH2CSS4 INTP6 TAUA0OG ICBOSCLP
P0_10 FCN3RX URTE11TX INTP9
PO_11 | URTE11RX FCN3TX INTP10
Po_12 TAUJOIO TAUJOOO KROI0 INTP8 CSIGOSSI | CSCXFOUT
P0_13 TAUJOI TAUJOO1 KROI5 CSIH2CSS5 INTP7 FCN5TX CSIGOSI
PO_14 TAUJOI2 TAUJ0O2 KROI6 CSIH2CSS6 FCN5RX TAUB1013 CSIG0s0?d
P0_15 TAUJOIS TAUJ0O3 KROI7 CSIH2CSS7 TAUB1014 CSIGoSc?
Port group 1 (Isolated-Area-0, E1VDD/E1VSS power supply):
P1_1 TAUAOI1 TAUA0O1 TAUC401 ENCAOAIN FCN1RX FCNOTX
P12 TAUAOI2 TAUA0O2 TAUC402 ENCAOBIN TAPAOUP CSIH2SI FCN1TX
P1.3 TAUAOI3 TAUA0O3 TAUC405 ENCAOZIN TAPAOUN CSIH2S0?
P1_4 TAUAOI4 TAUA0O4 TAUC406 ENCAOTINO TAPAOVP CSIH28C?
P1.5 TAUAOI5 TAUA0O5 TAUC409 ENCAOTIN1 TAPAOVN CSIH2RY
P1_6 TAUAOI6 TAUA0OS TAUC4010 | CSIH3SSI | TAPAOWP | CSIH2SSI | CSIH2CSS0
P1_7 TAUAOI7 TAUA0O7 TAUC4013 CSIH1SI TAPAQWN FCNORX CSIH2CS ST
P1_8 TAUAOI8 TAUA0O8 TAUC4014 CSIH1802 FCN2RX URTE4TX
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Table 2-31 V850E2/FK4-H general I/O functions (2/5)
n:g;; Alternative mode
Pn':"S"O— PMCn_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m =1, PFCn_.m =0 | PFCEn_m =1, PFCn_m =1
PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
P1.9 TAUAOI9 TAUA0O9 INTP3 FLXOTXENA CSIH1SC? URTE4RX FCN2TX
P1_10 TAUAOI10 TAUA0O10 FLXORXDA URTE3TX CSIH1RY INTP4
P1_11 TAUAOI11 TAUA0O11 URTE3RX FLXOTXDA CSIH1CSS0 INTP5
P1_12 TAUAOI12 TAUA0O12 FLXORXDB URTE4TX CSIH1CSS1 INTP6
P1_13 TAUAOI3 TAUA0O13 URTE4RX FLX0TXDB CSIH1CSS2 INTP7
P1_14 TAUAOI14 TAUA0OO14 | FLXOSTPWT | URTE5TX CSIH1CSS3 INTP8
P1_15 TAUAOI15 TAUA0O15 URTE5RX | FLXOTXENB CSIH1CSS4 INTP9
Port group 2 (Isolated-Area-0, E1VDD/E1VSS power supply):
P2_0 URTE6TX CSIH1CSS5 INTP10
P2_1 URTEGRX URTE7TX INTPO CSIH1CSS6 TAUJ1I13 TAUJ103
P2_2 URTE7RX INTP1 CSIH1CSS7 TAUJ1I2 TAUJ102
Port group 3 (Isolated-Area-0, E1VDD/E1VSS power supply):
P3_0 TAUJTIH TAUJ101 TAUAO0IO TAUA0OO
P3_1 TAUB2I1 TAUB201 TAUAONH TAUA0O1
P3_2 TAUB212 TAUB202 TAUAOI2 TAUA0O2 KROI7
P3_3 TAUB2I3 TAUB203 TAUAOI3 TAUA0O3 KROI6
P3_4 TAUB215 TAUB205 TAUAOI4 TAUA0O4 KROI5 CSIGORY
P3_5 TAUB2I6 TAUB206 TAUAOI5 TAUA0O5 KROI4 CslGosc?
P3_6 TAUB217 TAUB207 TAUAOI6 TAUA0OG CSIG0so?
P3_7 TAUB2I9 TAUB209 TAUAOI7 TAUA0O7 URTE7RX CSIGOSI URTE3TX
P3_8 TAUB2I10 TAUB2010 TAUAOI8 TAUA0O8 INTP11 URTE6TX URTE3RX
P3_9 TAUB2I11 TAUB2011 TAUAOI9 TAUA0O9 URTE5RX FCN5TX INTP12 URTE3TX
Port group 4 (Isolated-Area-0, E1VDD/E1VSS power supply):
P4_0 TAUB1I TAUB101 TAUAOI13 TAUA0O13 CSIHoSI URTE7TX
P41 TAUB1I2 TAUB102 TAUAOI14 TAUA0O14 CSIH0SO? URTE2RX FCN3TX
P4_2 TAUB113 TAUB103 TAUAOI15 TAUA0O15 CSIHoSC? FCN3RX URTE2TX
P4_3 TAUB115 TAUB105 CSIGOSI URTE10TX CSIHORY INTP10
P4 4 INTP2 TAUB106 URTE10RX CSIG0so? CSIHOSSI | CSIHOCSSO | ENCAOTINO
P4 5 TAUB117 TAUB107 CSIGoSc KROI3 CSIHOCSS1 | ENCAOTINT
P4_6 TAUB119 TAUB109 CSIG4SI URTE11TX KROI2 CSIHOCSS2 | ENCAOAIN
P4_7 INTP4 TAUB1010 URTE11RX | CSIG4S0? KROI CSIHOCSS3 | ENCAOBIN
P4_8 TAUB1I11 TAUB1011 CSIG4Sc? KROI0 CSIHOCSS4 | ENCAOZIN
P4_9 TAUB1I13 TAUB1013 CSIGORY CSIHOCSS5 URTE8TX
P4_10 TAUB1I14 TAUB1014 CSIG4RY INTP15 CSIHOCSS6 | URTESRX
P4_11 TAUB1I15 TAUB1015 CSIHOCSS7
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Table 2-31

V850E2/FK4-H general I/0 functions (3/5)

Port
mode

Alternative mode

PMCn_
m=0

PMCn_m =1

PFCEn_m =0, PFCh_m =10

PFCEn_m =0,

PFCn_m =1

PFCEn_m =1, PFCh_m =0

PFCEn_m =1, PFCn_m =1

PMn_m =1

PMn_m=0

PMn_m =1

PMn_m=0

PMn_m =1

PMn_m=0

PMn_m =1

PMn_m=0

ALT_IN1

ALT_OUT1

ALT_IN2

ALT_OUT2

ALT_IN3

ALT_OUT3

ALT_IN4

ALT_OUT4

Port group 10 (Isolated

-Area-0, AOVDD/AQVSS power

supply):°

P10_6

P10_7

P10_8

P10_9

ADCAQTRGO

P10_10

ADCAOQTRG1

P10_11

ADCAOTRG2

P10_12

P10_13

P10_14

P10_15

Port group 11 (Isolated

-Area-0, AOVDD/AOVSS power

supply):©

P11_0

P11_1

P11_2

P11_3

P11_4

P11_5

P11_6

P11_7

Port group 12 (Isolated

-Area-1, A1VDD/A1VSS power

supply):®

P12_0

P12_1

P12_2

P12_3

P12_4

P12_5

P12_6

P12_7

P12_8

P12_9

ADCA1TRGO

P12_10

ADCA1TRG1

P12_11

ADCA1TRG2

P12_12

P12_13

P12_14
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Table 2-31 V850E2/FK4-H general I/0 functions (4/5)
;2;L Alternative mode
Pn':"gno— PMCh_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m =1, PFCn_.m =0 | PFCEn_m =1, PFCn_m =1
PMn_m =1 PMn_m=0 | PMn_m =1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 | ALT_OUT1 | ALT_IN2 | ALT_OUT2 | ALT_IN3 | ALT_OUT3 | ALT_IN4 | ALT_OUT4
P12_15
Port group 21 (Isolated-Area-1, BOVDD/VSS power supply):
P21_2 INTP10 | MEMCOBENT | CSIH2SI IICBOSDAP | TAUB2113 | TAUB2013
P21_3 INTP11 | MEMCOBENO CSIH250? IICBOSCL® | TAUB2114 | TAUB2014
P21_4 INTP12 MEMCOWR CSIH2sC? TAUC301
P21_5 INTP13 MEMCORD CSIH2RY URTEQTX TAUC302
P21_6 INTP14 | MEMCOCLK | CSIH2SSI | CSIH2CSS0 | URTE9RX TAUC305
P21_7 | MEMCOWAIT CSIH2CSS1 URTEOQTX TAUC306
P21_8 INTP15 CSIH2CSS2 | URTEORX PMCAO TAUC309
MSELO
P21_9 MEMC0CS22 CSIH2CSS3 PMCA0 TAUC3010
MSEL1
P21_10 MEMC0CS3? CSIH2CSS4 | URTE1RX PMCAOQ TAUC3013
MSEL2
P21_11 MEMC0CS42 CSIH2CSS5 URTE1TX TAUC3014
Port group 25 (Isolated-Area-1, BOVDD/VSS power supply):
P25_0 MEMCOADO? INTP6 ETHOTXD3 | URTE6RX TAUC601
P25_1 MEMCOAD1? ETHOTXD2 | CSIG2SI URTEBTX TAUC602
P25_2 MEMC0AD2? ETHOTXD1 TAUC605
P25_3 MEMCOAD3? ETHOTXDO | CSIG4SI URTE7TX TAUC606
P25_4 MEMC0AD4? INTP7 ETHOTXEN | URTE7RX | CSIG4S0? TAUC609
P25_5 MEMC0AD5? ETHO ETHOTXER CS1G4SC? TAUC6010
REFCLK
P25_6 MEMC0AD6? ETHOCRSDV TAUC6013
P25_7 MEMCOAD72 ETHORXER TAUC6014
P25_8 MEMC0AD8? ETHORXDO TAUC501
P25_9 MEMCOAD9? ETHORXD!1 TAUC502
P25_10 MEMCOAD10? ETHORXD2 | CSIH2CSS6 TAUC505
P25_11 MEMCOAD112 ETHORXD3 | CSIH2CSS7 TAUC506
P25_12 MEMCOAD12? ETHORXDV 1ICBOSDAP TAUC509
P25_13 MEMCOAD13? ETHORXCLK 1ICBOSCLP TAUC5010
P25_14 MEMCOAD142 INTP5 ETHOMDC | URTE5RX FCN3TX TAUC5013
P25_15 MEMCOAD152 ETHOMDI® | ETHOMDO? | FCN3RX URTE5TX TAUC5014
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Table 2-31 V850E2/FK4-H general I/0 functions (5/5)

Port Alternative mode
mode
PMCn_ PMCn_m =1
m=0

PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m =1, PFCn_.m =0 | PFCEn_m =1, PFCn_m =1

PMn_m=1 PMn_m=0 PMn_m=1 PMn_m=0 PMn_m=1 PMn_m=0 PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
Port group 27 (Isolated-Area-1, BOVDD/VSS power supply):
P27_0 INTPO MEMCOA162 ADCA1TRG2 PMCA0
MSELO
P27_1 INTP1 MEMCOA172 | ETHOCOL ADCA1TRG1 PMCA0
MSELA1
P27_2 INTP2 MEMCOA182 | ETHOTXCLK ADCA1TRGO PMCA0
MSEL2
P27_4 INTP4
P27_5 INTP5 MEMCOASTB
a

Port group JPO (Always-On-Area, EOVDD/EOVSS power supply):
JP0_0 INTPO VCPC10UT TAUJOI0 TAUJOOO

JPO_1 INTP1 VCPCOOUT TAUJOI1 TAUJOO1
JP0_2 INTP2 CSCXFOUT TAUJOI2 TAUJ0O2
JP0_3 INTP3 TAUJOI3 TAUJ0O3
JP0_4

JP0_5 NMI RTCAOOUT

a8 When using this alternative mode, set PIPCn.PIPCn_m = 1. The module controls the I/O setting and PMn_m
has no effect.

Refer to the section “PC Interface Port Settings” in the “2C Interface (IICB)” chapter for details about the
correct configuration of the I°C Interface ports.

The ports of port groups 10 and 11 are also used as permanent inputs to the A/D Converter ADCAO.

If the P10 or P11 ports shall be used as port inputs, set the ADCAOCTL1.ADCAOGPS = 1.

9  The ports of port groups 12 and 13 are also used as permanent inputs to the A/D Converter ADCA1.
If the P12 or P13 ports shall be used as port inputs, set the ADCA1CTL1.ADCA1GPS =1.
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Tables legend A:

(2) VB850E2/FK4-H port control registers

The following table summarizes all V850E2/FK4-H port control registers, their
addresses and intitial values.

I Initial value

Register address

B: Available bits
- 1: available, x: not available
- right: bit 0, left: bit 15

Table 2-32 V850E2/FK4-H port (groups 0 to 3) control registers (1/2)
Register Port group n =
0 1 2 3

Pn A FF40 0000y FF40 0004y FF40 0008 FF40 000Cy

I: 0000y 0000y 0000y 0000y

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PSRn A: FF40 0100 FF40 0104y, FF40 0108y, FF40 010Cy

I: 0000 0000y 0000 00004 0000 00004 0000 0000y

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PNOTn A: FF40 0700 FF40 0704y, FF40 0708y, FF40 070Cy,

I: 0000y 0000y 0000y 0000y

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PPRn A: FF40 0200y FF40 0204y FF40 0208y FF40 020Cy

I: 0000y 0000y 0000y 00004

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PMn A FF40 03004 FF40 0304y FF40 0308 FF40 030Cy

I: FFFEy FFFFy 0007y OFFFy

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PMCn A: FF40 0400, FF40 0404y, FF40 0408y, FF40 040Cy,

I: 0000y 0000y 0000y 00004

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PFCn A FF40 05004 FF40 0504y FF40 0508 FF40 050Cy

I: 0000y 0000y 0000y 00004

B: A1 1111 1111 11111111 1111 111x XXXX XXXX Xxxx x111 xxx 1111 1111 1111
PFCEn A FF40 06004 FF40 0604y FF40 0608 FF40 060Cy

I: 0000y 0000y 0000y 00004

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 Xxxx xx11 1111 11xx
PMSRn A FF40 08004 FF40 0804y FF40 0808 FF40 080Cy

I: 0000 FFFEL 0000 FFFFy 0000 FFFFy 0000 FFFFy

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
PMCSRn A FF40 09004 FF40 0904y FF40 0908 FF40 090Cy

I: 0000 0000 0000 00004 0000 00004 0000 0000y

B: (ARRRERRIARRIRERR 11111111 1111 111 XXXX XXXX XXXX X111 xxxx xx11 1111 1111
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Table 2-32 V850E2/FK4-H port (groups 0 to 3) control registers (2/2)

Port group n =

Register i ] ; :
PIBCn A: FF40 4000y FF40 4004y FF40 4008y FF40 400Cy
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx x111 xxxx xx11 1111 1111
PBDCn A: FF40 41004 FF40 4104y, FF40 4108y, FF40 410Cy
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx x111 xxxx xx11 1111 1111
PIPCn A: FF40 42004 FF40 4204y, FF40 4208y, FF40 420Cy
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx X111 xxxx xx11 1111 1111
PUN A: FF40 4300, FF40 4304y FF40 4308, FF40 430Cy
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx X111 xxxx xx11 1111 1111
PDn A: FF40 44004 FF40 4404y, FF40 4408y, FF40 440Cy
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx X111 xxxx xx11 1111 1111
PODCn A: FF40 4500, FF40 4504, FF40 4508, FF40 450Cy
l: 0000 00014 0000 00004 0000 00004 0000 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx X111 xxxx xx11 1111 1111
PDSCn A: FF40 4600y, FF40 4604y, FF40 4608y, FF40 460Cy,
l: 0000 0000 0000 00004 0000 00004 0000 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx X111 xxxx xx11 1111 1111
PISn A: FF40 4700y FF40 4704y FF40 4708y FF40 470Cy
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx X111 xxxx xx11 1111 1111
PISEn A: FF40 4800y, FF40 4804y, FF40 4808y, FF40 480Cy,
l: 0000y 0000y 0000y 0000y
B: ARRRARRRARRRARE 11111111 1111 111x XXXX XXXX XXxx x111 xxxx xx11 1111 1111
PPCMDn A: FF40 4C00y FF40 4C04y FF40 4C08y FF40 4C0Cy
l: 00y 00y 00y 00y
B: 1111 1111 1111 1111 1111 1111 1111 1111
PPROTSN A: FF40 4B00y FF40 4B04y, FF40 4B08y, FF40 4B0Cy,
l: 00y 00y 00y 00y
B: XXXX XXx1 XXXX Xxx1 XXXX Xxx1 XXXX Xxx1
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Table 2-33 V850E2/FK4-H port (groups 4, 10 to 12) control registers (1/2)

Port group n =

Register
4 10 11 12

Pn A FF40 00104 FF40 0028 FF40 002Cy FF40 0030y

I: 0000y 0000y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 1111 1111 Xxxx xxxx 1111 1111 T 1111 1111 1111
PSRn A: FF40 0110y FF40 0128y FF40 012Cy FF40 0130y

I: 0000 0000y 0000 00004 0000 00004 0000 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PNOTn A FF40 07104 FF40 0728 FF40 072Cy FF40 0730y

I: 0000y 0000y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PPRn A: FF40 0210y FF40 0228y FF40 022Cy FF40 0230y

I: 0000y 0000y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PMn A FF40 03104 FF40 0328 FF40 032Cy FF40 03304

I: OFFFy FF40y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PMCn A FF40 04104 FF40 0428, _ FF40 0304y

I: 0000y 0000y 0000y

B: xxxx 1111 1111 1111 XXXX 111X XXXX XXXX XXXX 111X XXXX XXXX
PFCn A FF40 05104 _ — —

I: 00004

B: xxxx 1111 1111 1111
PFCEn A FF40 0610y _ — —

I: 00004

B: xxxx 1111 1111 1111
PMSRn A FF40 0810y FF40 0828, FF40 082Cy FF40 0830y

I: 0000 FFFFy 0000 FFFFy 0000 FFFFy 0000 FFFFy

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PMCSRn A FF40 09104 FF40 0928 FF40 0930y

I: 0000 0000 0000 00004 0000 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx XXXX 111X XXXX XXXX
PIBCn A: FF40 4010y FF40 4028y FF40 402Cy FF40 4030y

l: 0000y 0000y 0000y 00004

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PBDCn A: FF40 4110y FF40 4128y FF40 412Cy FF40 4130y

l: 0000y 0000y 0000y 00004

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PIPCn A: FF40 42104 _ — —

l: 00004

B: xxxx 1111 1111 1111
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Table 2-33 V850E2/FK4-H port (groups 4, 10 to 12) control registers (2/2)

Register Port group n =
4 10 11 12
PUN A: FF40 4310y _ _ _
l: 0000y
B: xxxx 1111 1111 1111
PDn A: FF40 4410, _ _ _
l: 0000y
B: xxxx 1111 1111 1111
PODCn A: FF40 4510, FF40 4528y, FF40 452Cy, FF40 45304
l: 0000 0000y 0000 00004 0000 00004 0000 0000y
B: xxxx 1111 1111 1111 1111 1111 11xx xxxx xxxx xxxx 1111 1111 11111111 1111 111
PDSCn A: FF40 4610y _ _ _
l: 0000 0000y
B: xxxx 1111 1111 1111
PISn A: FF40 4710 _ _ _
l: 0000y
B: xxxx 1111 1111 1111
PISEn A: FF40 4810y _ - -
l: 0000y
B: xxxx 1111 1111 1111
PPCMDn A: FF40 4C10y FF40 4C28 FF40 4C2Cy FF40 4C30y
l: 00y 00y 00y 00y
B: 1111 1111 1111 1111 1111 1111 1111 1111
PPROTSN A: FF40 4B10y FF40 4B28y, FF40 4B2Cy, FF40 4B30y
l: 00y 00y 00y 00y
B: XXXX XXx1 XXXX XXx1 XXXX Xxx1 XXXX Xxx1
Table 2-34 V850E2/FK4-H port (groups 21, 25, 27, JP) control registers (1/3)
Register Port group n =
21 25 27 JP
Pn A FF40 0054y FF40 0064 FF40 006Cy FF44 0000y
I: 0000y 0000y 0000y 004
B: xxxx 1111 1111 1111 AARRERRARRIERR XXXX XXXX xx11 x111 XXXX Xxxx xx11 1111
PSRn A: FF40 0154y FF40 0164y FF40 016Cy FF44 0010y
I: 0000 0000 0000 00004 0000 00004 0000 0000
B: xxxx 1111 1111 1111 AARRERRARRIERR XXXX XXXX xx11 x111 XXXX Xxxx xx11 1111
PNOTn A FF40 0754y FF40 0764y FF40 076Cy FF44 00704
I: 0000y 0000y 0000y 004
B: xxxx 1111 1111 1111 AARRERRARRIERR XXXX XXXX xx11 x111 XXXX Xxxx xx11 1111
PPRn A FF40 0254y FF40 0264y FF40 026Cy FF44 0020y
I: 0000y 0000y 0000y 004
B: xxxx 1111 1111 1111 AARRERRARRIERR XXXX XXXX xx11 x111 XXXX Xxxx xx11 1111
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Table 2-34 V850E2/FK4-H port (groups 21, 25, 27, JP) control registers (2/3)
Register Port group n =
21 25 27 JP
PMn A FF40 0354y FF40 0364y FF40 036Cy FF44 0030y
I: FFFFy FFFFy 00FFy FFy
B: xxxx 1111 1111 1111 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PMCn A: FF40 0454y FF40 0464y FF40 046Cy FF44 00404
I: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PFCn A FF40 0554y FF40 0564y FF40 056Cy FF44 0050y
I: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111111 1111 11 XXXX XXXX Xx1x x111 XXXX XXxx xx11 1111
PFCEn A FF40 0654y FF40 0664y FF40 066Cy -
I: 0000y 0000y 0000y
B: xxxx 1111 1111 11xx 11111111 1111 11 XXXX XXXX Xxxx x111
PMSRn A FF40 0854y FF40 0864y FF40 086Cy FF44 0080y
I: 0000 FFFFy 0000 FFFFy 0000 FFFFy 0000 00FF
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PMCSRn A FF40 0954y FF40 0964y FF40 096Cy FF44 0090y
I: 0000 0000y 0000 00004 0000 00004 0000 0000y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PIBCn A: FF40 4054y FF40 4064y FF40 406Cy FF44 0400y
l: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PBDCn A: FF40 4154y FF40 4164y FF40 416Cy FF44 0410y
l: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PIPCn A: FF40 4254y FF40 4264y FF40 426Cy FF44 4200y
l: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PUn A: FF40 4354y FF40 4364y FF40 436Cy FF44 0430y
l: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PDn A: FF40 4454y FF40 4464y FF40 446Cy FF44 0440y
l: 0000y 0000y 0000y 00y
B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PODCn A: FF40 4554, FF40 4564y FF40 456Cy FF44 0450y
l: 0000 0000y 0000 00004 0000 00004 0000 0000y
B: xxxx 1111 1111 11xx 1 1111 11 XXXX XXXX xx11 x111 XXXX Xxxx xx11 1111
PDSCn A: FF40 4654y FF40 4664y FF40 466Cy FF44 0460y
l: 0000 0000 0000 00004 0000 00004 0000 0000y
B: xxxx 1111 1111 11xx 1 1111 11 XXXX XXXX xx11 x111 XXXX Xxxx xx11 1111
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Table 2-34 V850E2/FK4-H port (groups 21, 25, 27, JP) control registers (3/3)

Register Port group n =
21 25 27 JP

PISn A: FF40 4754y, FF40 4764y, FF40 476Cy, FF44 04704

l: 0000y 0000y 0000y 00y

B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PISEn A: FF40 4854y, FF40 4864y, FF40 486Cy, FF44 04804

l: 0000y 0000y 0000y 00y

B: xxxx 1111 1111 11xx 11111 1111 11 XXXX Xxxx xx11 x111 XXXX XXxx xx11 1111
PPCMDn A: FF40 4C54y, FF40 4C64y, FF40 4C6Cy FF44 04C0y

l: 00y 00y 00y 00y

B: 1111 1111 1111 1111 1111 1111 1111 1111
PPROTSN A: FF40 4B54y, FF40 4B64y, FF40 4B6Cy FF44 04B0y,

l: 00y 00y 00y 00y

B: XXXX XXx1 XXXX Xxx1 XXXX Xxx1 XXXX Xxx1
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2.5.4 VB850E2/FL4-H port functions

Table 2-35 V850E2/FL4-H general I/O functions (1/6)

This section summarizes all port functions of the V850E2/FL4-H devices and
its port control registers.

O

General I/0 functions

The table below shows all alternative functions, that can be applied to the
V850E2/FL4-H ports.
It also gives the settings of the control bits PMCn_m, PFCn_m, PFCEn_m and

PMn_m to the respective port into the different modes.

r:::(rite Alternative mode
Pn'f'f“o— PMCn_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m=1, PFCn_.m=0 | PFCEn_m =1, PFCn_m =1
PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
Port group 0 (Always-On-Area, EOVDD/EOVSS power supply):
P0_0 TAUJ110 TAUJ100 CSIG4SSI ADCAOTRGO INTPO
P0_1 TAUJTIH TAUJ101 CSIG4S0? URTE2RX INTP1 TAUA0O1
P0_2 TAUJ112 TAUJ102 CSIG4SI RTCAOOUT | ADCAOTRG2 | URTE2TX INTP2 TAUA0O2
P0_3 TAUJ1I3 TAUJ103 CSIG4SC8 ADCAOQTRG1 INTP3/
TAPAQOESO
P0_4 FCNOTX INTP11
P0_5 FCNORX INTP12
P0_6 FCN1RX URTET1TX KROI CSIH2CSS1 NMI
P0_7 URTE11RX FCN1TX KROI2 CSIH2CSS2 INTP4
P0_8 FCN2RX URTE10TX KROI3 CSIH2CSS3 INTP5 TAUA0O5 1ICBOSDAP
P0_9 URTE10RX FCN2TX KRO14 CSIH2CSS4 INTP6 TAUA0OG ICBOSCLP
P0_10 FCN3RX URTE11TX INTP9
PO_11 | URTE11RX FCN3TX INTP10
P0_12 TAUJOIO TAUJ0OO KROI0 INTP8 FCN4TX CSIG0SSI | CSCXFOUT
P0_13 TAUJOI TAUJOO1 KROI5 CSIH2CSS5 INTP7 FCN5TX CSIGOSI
PO_14 TAUJOI2 TAUJ0O2 KROI6 CSIH2CSS6 FCN5RX TAUB1013 CSIG0so?
P0_15 TAUJOI3 TAUJ0O3 KROI7 CSIH2CSS7 FCN4RX TAUB1014 CSIGoSc?
Port group 1 (Isolated-Area-0, E1VDD/E1VSS power supply):
P1_1 TAUAOI1 TAUA0O1 TAUC401 ENCAOAIN FCN1RX FCNOTX
P12 TAUAOI2 TAUA0O2 TAUC402 ENCAOBIN TAPAOUP CSIH2SI FCN1TX
P1.3 TAUAOI3 TAUA0O3 TAUC405 ENCAOZIN TAPAOUN CSIH2S0?
P1_4 TAUAOI4 TAUA0O4 TAUC406 ENCAOTINO TAPAOVP CSIH2sC?
P15 TAUAOI5 TAUA0O5 TAUC409 ENCAOTIN1 TAPAOVN CSIH2RY
P1_6 TAUAOI6 TAUA0OSG TAUC4010 | CSIHISSI | TAPAOWP | CSIH2SSI | CSIH2CSS0
P1_7 TAUAOI7 TAUA0O7 TAUC4013 CSIH1SI TAPAQWN FCNORX CSIH2CSST
P1_8 TAUAOI8 TAUA0O8 TAUC4014 CSIH1802 FCN2RX URTE4TX
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Table 2-35 V850E2/FL4-H general I/O functions (2/6)
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n:g;; Alternative mode
Pn':"S"O— PMCn_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m =1, PFCn_.m =0 | PFCEn_m =1, PFCn_m =1
PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
P1.9 TAUAOI9 TAUA0O9 INTP3 FLXOTXENA CSIH1SC? URTE4RX FCN2TX
P1_10 TAUAOI10 TAUA0O10 FLXORXDA URTE3TX CSIH1RY INTP4
P1_11 TAUAOI11 TAUA0O11 URTE3RX FLXOTXDA CSIH1CSS0 INTP5
P1_12 TAUAOI12 TAUA0O12 FLXORXDB URTE4TX CSIH1CSS1 INTP6
P1_13 TAUAOI13 TAUA0O13 URTE4RX FLX0TXDB CSIH1CSS2 INTP7
P1_14 TAUAOI14 TAUA0OO14 | FLXOSTPWT | URTE5TX CSIH1CSS3 INTP8
P1_15 TAUAOI15 TAUA0O15 URTE5RX | FLXOTXENB CSIH1CSS4 INTP9
Port group 2 (Isolated-Area-0, E1VDD/E1VSS power supply):
P2_0 FCN4RX URTE6TX CSIH1CSS5 INTP10
P2_1 URTEGRX URTE7TX INTPO CSIH1CSS6 TAUJ1I13 TAUJ103
P2_2 URTE7RX FCN4TX INTP1 CSIH1CSS7 TAUJ112 TAUJ102
P2_3
Port group 3 (Isolated-Area-0, E1VDD/E1VSS power supply):
P3_0 TAUJ1H TAUJ101 TAUAOIO TAUA0OO
P3_1 TAUB2I1 TAUB201 TAUAONH TAUA0O1
P3_2 TAUB2I2 TAUB202 TAUAOI2 TAUA0O2 KROI7
P3_3 TAUB2I3 TAUB203 TAUAOI3 TAUA0O3 KROI6 CSIG2RY
P3_4 TAUB215 TAUB205 TAUAOI4 TAUA0O4 KROI5 CSIGORY
P3_5 TAUB216 TAUB206 TAUAOI5 TAUA0O5 KRO14 CSIGosc?
P3_6 TAUB217 TAUB207 TAUAOI6 TAUA0O6 CSIGoso?
P3_7 TAUB219 TAUB209 TAUAOI7 TAUA0O7 URTE7RX CSIGOSI URTE3TX
P3_8 TAUB2I10 TAUB2010 TAUAOI8 TAUA0O8 INTP11 URTEGTX URTE3RX
P3_9 TAUB2I11 TAUB2011 TAUAOI9 TAUA0O9 URTE5RX FCN5TX INTP12 URTE3TX
P3_10 TAUB2I13 TAUB2013 TAUAOI10 TAUA0O10 FCN5RX URTESTX
P3_11 TAUB2I14 TAUB2014 TAUAOI11 TAUA0O11 URTEGRX INTP13
P3_12 TAUB2I15 TAUB2015 TAUAOI12 TAUA0O12 URTE7RX URTE6TX INTP14
Port group 4 (Isolated-Area-0, E1VDD/E1VSS power supply):
P4_0 TAUB1H TAUB101 TAUAOI13 TAUA0O13 CSIHOSI URTE7TX
P4_1 TAUB1I2 TAUB102 TAUAOI14 TAUA0O14 CSIH0SO? URTE2RX FCN3TX
P4_2 TAUB1I3 TAUB103 TAUAOI15 TAUA0O15 CSIHosC? FCN3RX URTE2TX
P43 TAUB1I5 TAUB105 CSIGOoSI URTE10TX CSIHORY INTP10
P4 4 INTP2 TAUB106 URTE10RX CSIG0so? CSIHOSSI | CSIHOCSSO | ENCAOQTINO
P4_5 TAUB1I7 TAUB107 CSIGoSc KROI3 CSIHOCSS1 | ENCAOTINT
P4 6 TAUB1I19 TAUB109 CSIG48I URTE11TX KROI2 CSIHOCSS2 | ENCAOAIN
P4_7 INTP4 TAUB1010 URTE11RX | CSIG4S0? KROI CSIHOCSS3 | ENCAOBIN
P4_8 TAUB1I11 TAUB1011 CSIG4SC8 KROI0 CSIHOCSS4 | ENCAOZIN
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Table 2-35 V850E2/FL4-H general I/O functions (3/6)

Port
mode

Alternative mode

PMCn_
m=0

PMCn_m =1

PFCEn_m =0, PFCh_m =10

PFCEn_m =0, PFCn_m =1

PFCEn_m =1, PFCh_m =0

PFCEn_m =1, PFCn_m =1

PMn_m =1

PMn_m=0

PMn_m =1

PMn_m=0

PMn_m =1

PMn_m=0

PMn_m =1

PMn_m=0

ALT_IN1

ALT_OUT1

ALT_IN2

ALT_OUT2

ALT_IN3

ALT_OUT3

ALT_IN4

ALT_OUT4

P4_9

TAUB1I13

TAUB1013

CS1G2sI

CSIGORY

CSIH0CSS5

URTESTX

P4_10

TAUB1114

TAUB1014

CSIG4RY

CS1G2S0

INTP15

CSIHOCSS6

URTE8RX

P4_11

TAUB1115

TAUB1015

CS

1G2SC?

CSIHOCSS7

Port group 10 (Isolated

-Area-0, AOVDD/AOVSS power supply):®

P10_6

P10_7

P10_8

P10_9

ADCAQTRGO

P10_10

ADCAOQTRGT

P10_11

ADCAOTRG2

P10_12

P10_13

P10_14

P10_15

Port group 11 (Isolated

-Area-0, AOVDD/AOVSS power supply):©

P11_0

P11_1

P11_2

P11_3

P11_4

P11_5

P11_6

P11_7

Port group 12 (Isolated

-Area-1, A1VDD/A1VSS power supply):®

P12_0

P12_1

P12_2

P12_3

P12_4

P12_5

P12_6

P12_7

P12_8

P12_9

ADCA1TRGO

P12_10

ADCA1TRG1

P12_11

ADCA1TRG2
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Table 2-35 V850E2/FL4-H general I/O functions (4/6)

n:g;L Alternative mode
Pn':"gno— PMCh_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m =1, PFCn_.m =0 | PFCEn_m =1, PFCn_m =1
PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 | ALT_OUT1 | ALT_IN2 | ALT_OUT2 | ALT_IN3 | ALT_OUT3 | ALT_IN4 | ALT_OUT4
P12_12
P12_13
P12_14
P12_15
Port group 13 (Isolated-Area-1, A1VDD/A1VSS power supply):®
P13.0
P13_1
P13_2
P13_3
P13_4
P13_5
P13_6
P13_7
Port group 21 (Isolated-Area-1, BOVDD/VSS power supply):
P21_0 ETHOCOL
P21_1 ETHOTXCLK
P21_2 INTP10 | MEMCOBENT | CSIH28I IICBOSDAP | TAUB2113 | TAUB2013
P21_3 INTP11 | MEMCOBENO CSIH280? IICBOSCLY | TAUB2114 | TAUB2014
P21_4 INTP12 MEMCOWR CSIH2sC? TAUC301
P21_5 INTP13 MEMCORD CSIH2RY URTEQTX TAUC302
P21_6 INTP14 MEMCOCLK | CSIH2SSI | CSIH2CSSO | URTE9RX TAUC305
P21_7 | MEMCOWAIT CSIH2CSS1 URTEOTX TAUC306
P21_8 INTP15 CSIH2CSS2 | URTEORX PMCAO TAUC309
MSELO
P21_9 MEMC0CS22 CSIH2CSS3 PMCA0 TAUC3010
MSEL1
P21_10 MEMC0CS3? CSIH2CSS4 | URTE1RX PMCAOQ TAUC3013
MSEL2
P21_11 MEMC0CS42 CSIH2CSS5 URTE1TX TAUC3014
Port group 24 (Isolated-Area-1, BOVDD/VSS power supply):
P24_0 URTESTX
P24_1 INTP8 URTEBRX
P24_2 FCN5RX URTEQTX
P24_3 INTP9 URTE9RX FCN5TX
P24_4 FCN4RX URTEQTX
P24 5 INTP10 URTEORX FCN4TX
P24_6 URTE1TX
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Table 2-35 V850E2/FL4-H general I/O functions (5/6)

n:g;L Alternative mode
Pn"‘“:"o— PMCn_m = 1
PFCEn_m =0, PFCh_.m=0 | PFCEn_.m =0, PFCn_m =1 | PFCEn_.m =1, PFCn_.m =0 | PFCEn_m =1, PFCn_m =1
PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
P24 7 INTP11 URTE1RX
P24_8 TAUC701
P24_9 TAUC702
P24_10 TAUC705
P24_11 TAUC706
P24_12 TAUC709
P24_13 TAUC7010
P24_14 ETHOCOL TAUC7013
P24_15 ETHOTXCLK TAUC7014
Port group 25 (Isolated-Area-1, BOVDD/VSS power supply):
P25_0 MEMCO0AD0?2 INTP6 ETHOTXD3 URTE6RX CS1G250°? TAUC601
P25_1 MEMCOAD12 ETHOTXD2 CSIG2SI URTE6TX TAUC602
p25_2 MEMCOAD22 ETHOTXD1 CSI1G2Sc? TAUC605
P25_3 MEMCO0AD32 ETHOTXDO CSIG4SI URTE7TX TAUC606
P25_4 MEMCO0AD42 INTP7 ETHOTXEN URTE7RX CS1G480°? TAUC609
P25_5 MEMCOAD52 ETHO ETHOTXER CSI1G4SC? TAUC6010
REFCLK
P25_6 MEMCOAD6? ETHOCRSDV TAUC6013
P25_7 MEMCOAD72 ETHORXER TAUC6014
P25_8 MEMCOAD8® ETHORXDO TAUC501
P25_9 MEMCO0AD92 ETHORXD1 TAUC502
P25_10 MEMCOAD10? ETHORXD2 | CSIH2CSS6 TAUC505
P25_11 MEMCOAD112 ETHORXD3 | CSIH2CSS7 TAUC506
P25_12 MEMCOAD12? ETHORXDV 1ICBOSDAP TAUC509
P25_13 MEMCOAD132 ETHORXCLK 1ICBOSCLP TAUC5010
P25_14 MEMCOAD142 INTP5 ETHOMDC URTES5RX FCN3TX TAUC5013
P25_15 MEMCO0AD152 ETHOMDI? ETHOMDO? FCN3RX URTESTX TAUC5014
Port group 27 (Isolated-Area-1, BOVDD/VSS power supply):
P27_0 INTPO MEMCOA162 ADCA1TRG2 PMCA0
MSELO
P27_1 INTP1 MEMCOA172 | ETHOCOL ADCA1TRGH1 PMCAO
MSELA1
p27_2 INTP2 MEMCOA182 | ETHOTXCLK ADCA1TRGO PMCA0
MSEL2
P27_4 INTP4
P27_5 INTP5 MEMCaW
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Table 2-35 V850E2/FL4-H general I/O functions (6/6)

Port Alternative mode
mode
PMCn_ PMCn_m =1
m=0

PFCEn_m =0, PFCh_m =10

PFCEn_m =0, PFCn_m =1

PFCEn_m =1, PFCh_m =0

PFCEn_m =1, PFCn_m =1

PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0 | PMn_m=1 PMn_m=0
ALT_IN1 ALT_OUT1 ALT_IN2 ALT_OUT2 ALT_IN3 ALT_OUT3 ALT_IN4 ALT_OUT4
Port group JPO (Always-On-Area, EOVDD/EOVSS power supply):
JPO_0 INTPO VCPC10UT TAUJOI0 TAUJOOO
JPO_1 INTPA VCPCOOUT TAUJOI1 TAUJOO1
JPO_2 INTP2 CSCXFOUT TAUJOI2 TAUJ0O2
JP0_3 INTP3 TAUJOI3 TAUJOO3
JPO_4
JP0_5 NMI RTCAOOUT

When using this alternative mode, set PIPCn.PIPCn_m = 1. The module controls the I/O setting and PMn_m
has no effect.
Refer to the section “PC Interface Port Settings” in the “2C Interface (IICB)” chapter for details about the
correct configuration of the I2C Interface ports.
The ports of port groups 10 and 11 are also used as permanent inputs to the A/D Converter ADCAO.
If the P10 or P11 ports shall be used as port inputs, set the ADCAOCTL1.ADCAOGPS = 1.
The ports of port groups 12 and 13 are also used as permanent inputs to the A/D Converter ADCA1.
If the P12 or P13 ports shall be used as port inputs, set the ADCA1CTL1.ADCA1GPS = 1.
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(2) VB850E2/FL4-H port control registers

The following table summarizes all V850E2/FL4-H port control registers, their
addresses and intitial values.

Tables legend A: Register address

I Initial value

B: Available bits
- 1: available, x: not available
- right: bit 0, left: bit 15

Table 2-36 V850E2/FL4-H port (groups 0 to 3) control registers (1/2)
Register Port group n =
0 1 2 3

Pn A: FF40 00004 FF40 0004y FF40 0008y FF40 000Cy

I: 0000 00004 00004 0000

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PSRn A: FF40 0100, FF40 0104y FF40 0108 FF40 010Cy

I: 0000 00004 0000 0000y 0000 0000y 0000 00004

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PNOTn A: FF40 0700, FF40 0704y FF40 0708 FF40 070Cy

I: 0000 00004 0000 0000

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PPRn A: FF40 0200 FF40 0204y, FF40 0208} FF40 020Cy

I: 0000y 0000y 0000y 0000y

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PMn A: FF40 03004 FF40 0304y FF40 0308y FF40 030Cy

I: FFFE, FFFFy 0007 OFFFy

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PMCn A: FF40 0400, FF40 0404y, FF40 0408 FF40 040Cy

I: 0000y 0000y 0000y 0000y

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX XXXx x111 xxx1 1111 1111 1111
PFCn A: FF40 0500, FF40 0504y, FF40 0508y, FF40 050Cy,

I: 0000y 0000y 0000y 0000y

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX XXXx x111 xxx1 1111 1111 1111
PFCEn A: FF40 06004 FF40 0604y FF40 0608y FF40 060Cy

I: 0000y 0000y 0000y 0000y

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX XXXx x111 xxx1 1111 1111 1111
PMSRn A: FF40 08004 FF40 0804y FF40 0808y FF40 080Cy

I: 0000 FFFEy 0000 FFFFy 0000 FFFFy 0000 FFFFy

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PMCSRn A: FF40 09004 FF40 0904y FF40 0908y FF40 090Cy

I: 0000 0000y 0000 00004 0000 00004 0000 0000y

B: ARRRARRRARRRARE 1111 1111 1111 111x XXXX XXXX XXXx x111 xxx1 1111 1111 1111

R01UHO0002ED0200 Rev. 2.00
Apr 29, 2013

RENESAS

103




Chapter 2

Port Functions

Table 2-36 V850E2/FL4-H port (groups 0 to 3) control registers (2/2)

Port group n =

Register
0 1 2 3

PIBCn A: FF40 4000y FF40 4004y FF40 4008y FF40 400Cy

l: 0000y 0000y 0000y 0000y

B: ARRIRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PBDCn A: FF40 41004 FF40 4104y, FF40 4108y, FF40 410Cy

l: 0000y 0000y 0000y 0000y

B: ARRIRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PIPCn A: FF40 42004 FF40 4204y, FF40 4208y, FF40 420Cy

l: 0000y 0000y 0000y 0000y

B: ARRIRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PUN A: FF40 4300, FF40 4304y FF40 4308, FF40 430Cy

l: 0000y 0000y 0000y 0000y

B: ARRRERRRARAIAREI 11111111 1111 111x XXXX XXXX XXXX Xv111 xxx1 1111 1111 1111
PDn A: FF40 44004 FF40 4404y, FF40 4408y, FF40 440Cy

l: 0000y 0000y 0000y 0000y

B: ARRIRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PODCn A: FF40 4500, FF40 4504, FF40 4508, FF40 450Cy

l: 0000 00014 0000 00004 0000 00004 0000 0000y

B: ARRIRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PDSCn A: FF40 4600y, FF40 4604y, FF40 4608y, FF40 460Cy,

l: 0000 0000 0000 00004 0000 00004 0000 0000y

B: ARRRERRRARAIAREI 11111111 1111 111x XXXX XXXX XXXX Xv111 xxx1 1111 1111 1111
PISn A: FF40 4700y FF40 4704y FF40 4708y FF40 470Cy

l: 0000y 0000y 0000y 0000y

B: ARRIRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PISEn A: FF40 4800y, FF40 4804y, FF40 4808y, FF40 480Cy,

l: 0000y 0000y 0000y 0000y

B: ARRRERRRARAIAREI 11111111 1111 111x XXXX XXXX Xxxx 1111 xxx1 1111 1111 1111
PPCMDn A: FF40 4C00y FF40 4C04y FF40 4C08y FF40 4C0Cy

l: 00y 00y 00y 00y

B: 1111 1111 1111 1111 1111 1111 1111 1111
PPROTSN A: FF40 4B00y FF40 4B04y, FF40 4B08y, FF40 4B0Cy,

l: 00y 00y 00y 00y

B: XXXX XXx1 XXXX Xxx1 XXXX Xxx1 XXXX Xxx1
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Table 2-37 V850E2/FL4-H port (groups 4, 10 to 12) control registers (1/2)
Register Port group n =
4 10 11 12

Pn A FF40 00104 FF40 0028 FF40 002Cy FF40 0030y

I: 0000y 0000y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 1111 1111 Xxxx xxxx 1111 1111 T 1111 1111 1111
PSRn A: FF40 0110y FF40 0128y FF40 012Cy FF40 0130y

I: 0000 0000y 0000 00004 0000 00004 0000 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PNOTn A FF40 07104 FF40 0728 FF40 072Cy FF40 0730y

I: 0000y 0000y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PPRn A: FF40 0210y FF40 0228y FF40 022Cy FF40 0230y

I: 0000y 0000y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PMn A FF40 03104 FF40 0328 FF40 032Cy FF40 03304

I: OFFFy FF40y 0000y 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PMCn A FF40 04104 FF40 0428, _ FF40 0304y

I: 0000y 0000y 0000y

B: xxxx 1111 1111 1111 XXXX 111X XXXX XXXX XXXX 111X XXXX XXXX
PFCn A FF40 05104 _ — —

I: 0000y

B: xxxx 1111 1111 1111
PFCEn A FF40 0610y _ — —

I: 0000y

B: xxxx 1111 1111 1111
PMSRn A FF40 0810y FF40 0828, FF40 082Cy FF40 0830y

I: 0000 FFFFy 0000 FFFFy 0000 FFFFy 0000 FFFFy

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PMCSRn A FF40 09104 FF40 0928 FF40 0930y

I: 0000 0000 0000 00004 0000 0000y

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx XXXX 111X XXXX XXXX
PIBCn A: FF40 4010y FF40 4028y FF40 402Cy FF40 4030y

l: 0000y 0000y 0000y 00004

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PBDCn A: FF40 4110y FF40 4128y FF40 412Cy FF40 4130y

l: 0000y 0000y 0000y 00004

B: xxxx 1111 1111 1111 1111 1111 11xx xxxx Xxxx xxxx 1111 1111 111111 1111 111
PIPCn A: FF40 42104 _ — —

l: 0000y

B: xxxx 1111 1111 1111
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Table 2-37 V850E2/FL4-H port (groups 4, 10 to 12) control registers (2/2)

Register Port group n =
4 10 11 12
PUN A: FF40 4310y _ _ _
l: 0000y
B: xxxx 1111 1111 1111
PDn A: FF40 4410, _ _ _
l: 0000y
B: xxxx 1111 1111 1111
PODCn A: FF40 4510, FF40 4528y, FF40 452C FF40 4530,
l: 0000 0000y 0000 00004 0000 00004 0000 0000y
B: xxxx 1111 1111 1111 1111 1111 11xx xxxx xxxx xxxx 1111 1111 11111111 1111 111
PDSCn A: FF40 4610y _ _ _
l: 0000 0000y
B: xxxx 1111 1111 1111
PISn A: FF40 4710 _ _ _
l: 0000y
B: xxxx 1111 1111 1111
PISEn A: FF40 4810y _ _ -
l: 0000y
B: xxxx 1111 1111 1111
PPCMDn A: FF40 4C10y FF40 4C28y FF40 4C2Cy FF40 4C30y
l: 00y 00y 00y 00y
B: 1111 1111 1111 1111 1111 1111 1111 1111
PPROTSN A: FF40 4B10y FF40 4B28y, FF40 4B2Cy, FF40 4B30y
l: 00y 00y 00y 00y
B: XXXX XXx1 XXXX XXx1 XXXX Xxx1 XXXX Xxx1
Table 2-38 V850E2/FL4-H port (groups 13, 21, 24, 25) control registers (1/3)
Register Port group n =
13 21 24 25
Pn A FF40 0034y FF40 0054y FF40 0060y FF40 0064y
I: 00004 0000y 0000y 0000y
B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 1111 T 1111 1111 1111
PSRn A: FF40 0134y FF40 0154y FF40 0160 FF40 0164y,
I: 0000 0000 0000 00004 0000 00004 0000 0000
B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 1111 T 1111 1111 1111
PNOTn A FF40 0734y FF40 0754y FF40 0760y FF40 0764y
I: 00004 0000y 0000y 0000y
B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 1111 T 1111 1111 1111
PPRn A FF40 0234y FF40 0254y FF40 0260y FF40 0264y
I: 00004 0000y 0000y 0000y
B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 1111 T 1111 1111 1111
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Table 2-38 V850E2/FL4-H port (groups 13, 21, 24, 25) control registers (2/3)

Port group n =

Register
13 21 24 25

PMn A FF40 0334y FF40 0354y FF40 0360y FF40 0364y

I: 00FFy FFFFy FFFFy FFFFy

B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 111 11111111 1111 111
PMCn A _ FF40 0454y FF40 0460, FF40 0464y

I: 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 111
PFCn A _ FF40 0554y FF40 0560y FF40 0564y

I: 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 111
PFCEn A _ FF40 0654y FF40 0660y FF40 0664y

I: 0000y 0000y 0000y

B: xxxx 1111 1111 11xx 11111111 1111 111 11111111 1111 111
PMSRn A FF40 0834y FF40 0854y FF40 0860y FF40 0864y

I: 0000 FFFFy 0000 FFFFy 0000 FFFFy 0000 FFFFy

B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 111 11111111 1111 111
PMCSRn A FF40 0954y FF40 0960y FF40 0964y

I: 0000 00004 0000 00004 0000 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 111
PIBCn A: FF40 4034y, FF40 4054y, FF40 4060y, FF40 4064y,

I 00004 0000y 0000y 0000y

B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 111 11111111 1111 111
PBDCn A: FF40 4134y FF40 4154y FF40 4160 FF40 4164y,

I 00004 0000y 0000y 0000y

B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 11111111 1111 111 11111111 1111 111
PIPCn A: _ FF40 4254y FF40 4260y, FF40 4264y,

I 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 11
PUn A: _ FF40 4354y, FF40 4360, FF40 4364y,

I 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 11
PDn A: _ FF40 4454y FF40 446004 FF40 4464y

I 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 11
PODCn A: FF40 4534y, FF40 4554y, FF40 4560y, FF40 4564y,

I 0000 0000y 0000 00004 0000 00004 0000 0000y

B: xxxx xxxx 1111 1111 xxxx 1111 1111 1111 AARRAREIRARAAREI (AARRARR AR IAREI
PDSCn A: _ FF40 4654y, FF40 4660y, FF40 4664y,

I 0000 0000y 0000 00004 0000 0000y

B: xxxx 1111 1111 1111 111111 1111 111 11 1111 1111 111
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Table 2-38 V850E2/FL4-H port (groups 13, 21, 24, 25) control registers (3/3)

Register Port group n =
13 21 24 25

PISn A: _ FF40 4754y, FF40 4760, FF40 4764y,

l: 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 111
PISEn A: _ FF40 4854y, FF40 4860 FF40 4864y,

l: 0000y 0000y 0000y

B: xxxx 1111 1111 1111 11111111 1111 11 11111111 1111 111
PPCMDn A: FF40 4C34y FF40 4C54y FF40 4C60y FF40 4C64y

l: 00y 00y 00y 00y

B: 1111 1111 1111 1111 1111 1111 1111 1111
PPROTSN A: FF40 4B34y, FF40 4B54y, FF40 4B60y, FF40 4B64y,

l: 00y 00y 00y 00y

B: XXXX XXx1 XXXX Xxx1 XXXX Xxx1 XXXX Xxx1

Table 2-39 V850E2/FL4-H port (groups 27, JP) control registers (1/2)

Port group n =

Register
27 JP

Pn A FF40 006Cy FF44 0000y

I: 0000y 00y

B: XXXX xxxx xx11 x111 XXXX Xxxx xx11 1111
PSRn A: FF40 016Cy, FF44 0010

I: 0000 0000 0000 00004

B: XXXX xxxx xx11 x111 XXXX Xxxx xx11 1111
PNOTn A: FF40 076Cy, FF44 0070y

I: 0000y 00y

B: XXXX xxxx xx11 x111 XXXX Xxxx xx11 1111
PPRn A FF40 026Cy FF44 0020y

I: 0000y 00y

B: XXXX xxxx xx11 x111 XXXX Xxxx xx11 1111
PMn A FF40 036Cy FF44 0030y

I: FFFFy FF

B: XXXX xxxx xx11 x111 XXXX Xxxx xx11 1111
PMCn A: FF40 046Cy, FF44 0040,

I: 0000y 00y

B: XXXX xxxx xx11 x111 XXXX Xxxx xx11 1111
PFCn A FF40 056Cy FF44 0050y

I: 0000y 00y

B: XXXX XXXX Xx1x x111 XXXX Xxxx xx11 1111
PFCEn A FF40 066Cy _

I: 00004

B: XXXX XXXX XXXX X111
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Table 2-39 V850E2/FL4-H port (groups 27, JP) control registers (2/2)

Port group n =

Register
27 JP

PMSRn A FF40 086Cy FF44 0080y

I: 0000 FFFFy 0000 00FFy

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PMCSRn A FF40 096Cy FF44 0090y

I: 0000 0000y 0000 00004

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PIBCn A: FF40 406Cy FF44 0400y

l: 0000y 00y

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PBDCn A: FF40 416Cy FF44 0410,

l: 0000y 00y

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PIPCn A: FF40 426Cy FF44 4200,

l: 0000y 00y

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PUN A: FF40 436Cy FF44 0430,

l: 0000y 00y

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PDn A FF40 446Cy FF44 0440y

l: 0000y 00y

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PODCn A: FF40 456Cy, FF44 0450,

l: 0000 0000y 0000 00004

B: XXXX Xxxx xx11 x111 XXXX XXXX xx11 1111
PDSCn A: FF40 466Cy, FF44 0460y,

l: 0000 0000y 0000 00004

B: XXXX XXxx xx11 x111 XXXX XXXX xx11 1111
PISn A: FF40 476Cy, FF44 0470y

l: 0000y 00y

B: XXXX XXxx xx11 x111 XXXX XXXX xx11 1111
PISEn A: FF40 486Cy FF44 0480y,

l: 0000y 00y

B: XXXX XXxx xx11 x111 XXXX XXXX xx11 1111
PPCMDn A: FF40 4C6C, FF44 04C0y

l: 00y 00y

B: 1111 1111 1111 1111
PPROTSn A: FF40 4B6Cy FF44 04B0y

l: 00y 00y

B: XXXX Xxx1 XXXX Xxx1
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2.5.5 Non-port input/output signals
Following signals are input/output via pins without port functionality. Thus no
port control registers are available for these pins:
Table 2-40 General pin functions
Mode signals e FLMDO
e RESET
Oscillator/clock connections e X1, X2
e XT1, XT2
Voltage Comparators e VCPCOIN, VCPCI1IN
ADCAO simultaneous sampling channels | ¢ ADCAOIO to ADCAOQI5
Power Sequencer e WAKE
e PWGD
Power supply ¢ all power supply and voltage reference
signals
e PTCTLA
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2.5.6 Alphabetic pin function list

The following table lists all pin signals in alphabetic order nad the ports, they
can be assigned to.

Note The table shows all V850E2/Fx4-H signals and does not note the availability of
a signal on a certain device.

Table 2-41 Alphabetic pin function list (1/11)

Pin name 1/0 Pin function Port
ADCAOIO I | A/D Converter 0 input channel 0 P10_0
ADCAO0N I | A/D Converter 0 input channel 1 P10_1
ADCAO0I2 I | A/D Converter 0 input channel 2 P10_2
ADCAOI3 I | A/D Converter 0 input channel 3 P10_3
ADCAO0I4 I | A/D Converter 0 input channel 4 P10_4
ADCAO0I5 I | A/D Converter 0 input channel 5 P10_5
ADCAO0I6 I | A/D Converter 0 input channel 6 P10_6
ADCAOQI7 I | A/D Converter 0 input channel 7 P10_7
ADCAO0I8 I | A/D Converter 0 input channel 8 P10_8
ADCAO0I9 I | A/D Converter 0 input channel 9 P10_9
ADCAO0I10 I | A/D Converter 0 input channel 10 P10_10
ADCAO0I11 I | A/D Converter 0 input channel 11 P10_11
ADCAO0I12 I | A/D Converter 0 input channel 12 P10_12
ADCAO0I13 I | A/D Converter 0 input channel 13 P10_13
ADCAO0I14 I | A/D Converter 0 input channel 14 P10_14
ADCAOI15 I | A/D Converter O input channel 15 P10_15
ADCAO0I16 I | A/D Converter 0 input channel 16 P11_0
ADCAO0I17 I | A/D Converter 0 input channel 17 P11_1
ADCAO0I18 | | A/D Converter 0 input channel 18 P11_2
ADCAO0I19 I | A/D Converter 0 input channel 19 P11_3
ADCAO0I20 I | A/D Converter 0 input channel 20 P11_4
ADCAO0I21 I | A/D Converter 0 input channel 21 P11_5
ADCAO0I22 I | A/D Converter 0 input channel 22 P11_6
ADCAO0I23 I | A/D Converter 0 input channel 23 P11_7
ADCAOTRGO I | A/D Converter 0 trigger 0 PO_0, P10_9
ADCAOTRG1 | | A/D Converter 0 trigger 1 PO_3, P10_10
ADCAOTRG2 I | A/D Converter O trigger 2 PO_2, P10_11
ADCAT1I0 I | A/D Converter 1 input channel 0 P12_0
ADCA1N1 I | A/D Converter 1 input channel 1 P12_1
ADCA1I2 I | A/D Converter 1 input channel 2 P12_2
ADCA1I3 I | A/D Converter 1 input channel 3 P12_3
ADCA114 I | A/D Converter 1 input channel 4 P12_4
ADCAT1I5 I | A/D Converter 1 input channel 5 P12_5
ADCA1I6 I | A/D Converter 1 input channel 6 P12_6
ADCA117 I | A/D Converter 1 input channel 7 P12_7
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Table 2-41 Alphabetic pin function list (2/11)
Pin name /0 Pin function Port
ADCA1I8 I | A/D Converter 1 input channel 8 P12_8
ADCA119 I | A/D Converter 1 input channel 9 P12_9
ADCA1I10 I | A/D Converter 1 input channel 10 P12_10
ADCA1I11 I | A/D Converter 1 input channel 11 P12_11
ADCA1I12 I | A/D Converter 1 input channel 12 P12_12
ADCA1I13 I | A/D Converter 1 input channel 13 P12_13
ADCA1I14 I | A/D Converter 1 input channel 14 P12_14
ADCA1I15 I | A/D Converter 1 input channel 15 P12_15
ADCA1l116 I | A/D Converter 1 input channel 16 P13_0
ADCA1117 I | A/D Converter 1 input channel 17 P13_1
ADCA1I18 | | A/D Converter 1 input channel 18 P13_2
ADCA1I19 I | A/D Converter 1 input channel 19 P13_3
ADCA1I20 I | A/D Converter 1 input channel 20 P13_4
ADCA1I21 I | A/D Converter 1 input channel 21 P13_5
ADCA1122 I | A/D Converter 1 input channel 22 P13_6
ADCA1I123 I | A/D Converter 1 input channel 23 P13_7
ADCA1TRGO I | A/D Converter 1 trigger 0 P12_9, P27_0
ADCA1TRG1 | | A/D Converter 1 trigger 1 P12_10, P27_1
ADCA1TRG2 I | A/D Converter 1 trigger 2 P12_11, P27_2
AnVDD — | A/D Converter 0 voltage supply -
AnVREFM — | A/D Converter 0 negative reference voltage -
AnVREFP — | A/D Converter 0 positive reference voltage -
AnVSS — | A/D Converter 0 ground -
BnVDD — | Port buffer voltage supply -
BnVSS — | Port buffer ground -
CSCXFOUT O | Clock Controller FOUT JP0O_2
CSIGORY 1/0O | Clocked Serial I/F G 0 handshake signal P3_4
o P4_9
CSIG0SC I/0 | Clocked Serial I/F G 0 data clock PO_15,P_3 5,P4.5
CSIGoSI I | Clocked Serial I/F G 0 serial data input PO_13,P3_7,P4_3
CSIG0SO O | Clocked Serial I/F G 0 serial data output PO_14,P3_6,P4_4
CSIGOSSI | | Clocked Serial I/F G 0 slave select input signal PO_12
CSIG2RY 1/0O | Clocked Serial I/F G 2 handshake signal P3_3
CSIG2SC 1/0O | Clocked Serial I/F G 2 data clock P3_2,P4_11,P25_2
CsiGasl I | Clocked Serial I/F G 2 serial data input P3_0, P4_9, P25_1
CSIG2S0O O | Clocked Serial I/F G 2 serial data output P3_1,P4_10,P25_0
CSIG4RY I | Clocked Serial I/F G 4 handshake signal P4_10
CSIG4SC I/0 | Clocked Serial I/F G 4 data clock PO_3, P4_8, P3_5,P25_5
CSIG4SI I | Clocked Serial I/F G 4 serial data input PO_2, P4_6, P3_7, P25_3
CSIG4S0O O | Clocked Serial I/F G 4 serial data output PO_1,P4_7,P3_6, P25_4
CSIG4SSI | | Clocked Serial I/F G 0 slave select input signal PO_0
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Table 2-41 Alphabetic pin function list (3/11)

Pin name /0 Pin function Port
CSIHORY 1/0 | Clocked Serial I/F H 0 handshake signal P4_3
CSIHOSC 1/0O | Clocked Serial I/F H 0 data clock P4_2

CSIHoSI | | Clocked Serial I/F H 0 serial data input P4_0
CSIHOSO O | Clocked Serial I/F H 0 serial data output P4_1
CSIH0SS0 O | Clocked Serial I/F H 0 chip select output 0 P4_4
CSIHO0SSH O | Clocked Serial I/F H 0 chip select output 1 P4_5
CSIH0SS2 O | Clocked Serial I/F H 0 chip select output 2 P4_6
CSIHO0SS3 O | Clocked Serial I/F H 0 chip select output 3 P4_7
CSIH0SS4 O | Clocked Serial I/F H 0 chip select output 4 P4_8
CSIHO0SS5 O | Clocked Serial I/F H 0 chip select output 5 P4_9
CSIH0SS6 O | Clocked Serial I/F H 0 chip select output 6 P4_10
CSIHO0SS7 O | Clocked Serial I/F H 0 chip select output 7 P4_11
CSIHOSSI | | Clocked Serial I/F H 0 slave select input signal P4_4
CSIH1RY 1/0O | Clocked Serial I/F H 1 handshake signal P1_10
CSIH1SC I/O | Clocked Serial I/F H 1 data clock P1_9
CSIH1SI I | Clocked Serial I/F H 1 serial data input P1_7
CSIH1SO O | Clocked Serial I/F H 1 serial data output P1_8
CSIH1SS0 O | Clocked Serial I/F H 1 chip select output 0 P1_11
CSIH1SS1 O | Clocked Serial I/F H 1 chip select output 1 P1_12
CSIH1SS2 O | Clocked Serial I/F H 1 chip select output 2 P1_13
CSIH1SS3 O | Clocked Serial I/F H 1 chip select output 3 P1_14
CSIH1SS4 O | Clocked Serial I/F H 1 chip select output 4 P1_15
CSIH1SS5 O | Clocked Serial I/F H 1 chip select output 5 P2_0
CSIH1SS6 O | Clocked Serial I/F H 1 chip select output 6 P2_1
CSIH18S7 O | Clocked Serial I/F H 1 chip select output 7 P2_2
CSIH1SSI | | Clocked Serial I/F H 1 slave select input signal P1_6
CSIH2RY 1/0O | Clocked Serial I/F H 2 handshake signal P1_5,P21_5
CSIH2SC 1/0O | Clocked Serial I/F H 2 data clock P1_4,P21_4
CSIH2SI | | Clocked Serial I/F H 2 serial data input P1_2,P21_2
CSIH2S50 O | Clocked Serial I/F H 2 serial data output P1_3,P21_3
CSIH2SS0 O | Clocked Serial I/F H 2 chip select output 0 P1_6,P21_6
CSIH2SSH1 O | Clocked Serial I/F H 2 chip select output 1 P1_7,P0_6, P21_7
CSIH2S8S2 O | Clocked Serial I/F H 2 chip select output 2 PO_7,P21_8
CSIH2SS3 O | Clocked Serial I/F H 2 chip select output 3 PO_8, P21_9
CSIH2554 O | Clocked Serial I/F H 2 chip select output 4 P0_9, P21_10
CSIH2SS5 O | Clocked Serial I/F H 2 chip select output 5 PO_13, P21_11
CSIH2SS6 O | Clocked Serial I/F H 2 chip select output 6 PO_14, P25_10
CSIH2SS7 O | Clocked Serial I/F H 2 chip select output 7 PO_15, P25_11
CSIH2SSI | | Clocked Serial I/F H 2 slave select input signal P1_6, P21_6
DCUTRDY O | Debug I/F ready signal JPO_5
DCUTCK | | Debug I/F clock JPO_2
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Table 2-41 Alphabetic pin function list (4/11)
Pin name /0 Pin function Port
DCUTDI | | Debug I/F data input JPO_0
DCUTDO O | Debug I/F data output JPO_1
DCUTMS | | Debug I/F mode select JP0_3
DCUTRST | | Debug I/F reset JPO_4
ENCAOAIN | | ENCAO encoder input (phase A) P1_1,P4_6
ENCAOBIN I | ENCAO encoder input (phase B) P1_2,P4_7
ENCAOTINO I | ENCAO capture trigger input O P1_4,P4_4
ENCAOTINA1 I | ENCAO capture trigger input 1 P1_5,P4_5
ENCAOZIN I | ENCAOQ encoder input (phase Z) P1_3,P4_8
EnVDD — | Port buffer voltage supply -
EnVSS — | Port buffer ground -
ETHOCOL | | Collision detection P21_0, P24_14
ETHOMDC P25_14
ETHOMDI P25_15
ETHOMDO P25_15
ETHOREFCLK P25_5
ETHOCRSDV | | Carrier detection P25_6
ETHORXCLK | | Reception clock P25_13
ETHORXDO | | Reception data 0 P25_8
ETHORXD1 | | Reception data 1 P25_9
ETHORXD2 | | Reception data 2 P25_10
ETHORXD3 | | Reception data 3 P25_11
ETHORXDV | | Reception data valid P25_12
ETHORXER | | Reception error P25_7
ETHOTXCLK O | Transmission clock P21_1,P24_15
ETHOTXDO O | Transmission data O P25_3
ETHOTXD1 O | Transmission data 1 P25_2
ETHOTXD2 O | Transmission data 2 P25_1
ETHOTXD3 O | Transmission data 3 P25_0
ETHOTXEN O | Transmission data enable P25_4
ETHOTXER O | Transmission error P25_5
FCNORX I | CAN I/F 0 receive input PO_5,P1_7
FCNOTX O | CAN I/F 0 transmit output PO_4, P1_1
FCN1RX I | CAN I/F 1 receive input PO_6, P1_1
FCN1TX O | CAN I/F 1 transmit output PO_7,P1_2
FCN2RX I | CAN I/F 2 receive input PO_8,P1_8
FCN2TX O | CAN I/F 2 transmit output P0O_9,P1_9
FCN3RX I | CAN I/F 3 receive input P4_2,P0_10, P25_15
FCN3TX O | CAN I/F 3 transmit output P4_1,P0_11, P25_14
FCN4RX I | CAN I/F 4 receive input P0_15, P2_0, P24_4,
P29 0
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Table 2-41 Alphabetic pin function list (5/11)
Pin name /0 Pin function Port

FCN4TX O | CAN I/F 4 transmit output P0_12, P2_2, P24_5,

P29_1
FCN5RX I | CAN I/F 5 receive input PO_14, P3_10, P24_2

FCN5TX O | CAN I/F 5 transmit output P0_13,P3_9, P24_3

FLCSO0SCI | | Flash programmer synchroneous I/F clock input JPO_2
FLCSOSI | | Flash programmer synchroneous I/F data input JPO_O
FLCS0SO O | Flash programmer synchroneous I/F clock output JPO_1

FLMDO | | Primary operating mode select pin -

FLMD1 | | Secondary operating mode select pin PO_1
FLURORTX I/0O | Flash programmer asynchroneous I/F data input/output JPO_0O
FLXORXDA I | Flexray I/F O receiver input A P1_10
FLXORXDB I | Flexray I/F O receiver input B P1_12

FLXOSTPWT | | Flexray I/F 0 stop watch trigger P1_14
FLXOTXDA O | Flexray I/F 0 transmitter output A P1_11
FLXOTXDB O | Flexray I/F 0 transmitter output B P1_13

FLXOTXENA O | Flexray I/F 0 transmitter enable A P1_9

FLXOTXENB O | Flexray I/F 0 transmitter enable B P1_15

FVDDn — | Flash voltage supply -

IICBOSCL I/0 | I2C Interface 0 clock signal P0_9, P21_3, P25_13
IICBOSDA I/0 | I2C Interface 0 data/address signal P0_8, P21_2, P25_12
INTPO | | External interrupt input O PO0_0, P2_1, JPO_0O, P27_0
INTP1 | | External interrupt input 1 PO_1, P2_2,JP0_1, P27_1
INTP2 | | External interrupt input 2 P0_2, P4_4,JP0_2, P27_2
INTP3 | | External interrupt input 3 PO0_3, P1_9, JPO_3, P27_3
INTP4 | | External interrupt input 4 PO_7 P1_10, P4_7, P27_4
INTP5 | | External interrupt input 5 P0O_8, P1_11, P25_14,
P27_5

INTP6 | | External interrupt input 6 P0_9, P1_12, P25_0,
P28_0

INTP7 | | External interrupt input 7 PO_13, P1_13, P25_4,
P28_1

INTP8 | | External interrupt input 8 P0O_12, P1_14, P24_1,
P28 _2

INTP9 | | External interrupt input 9 P0O_10, P1_15, P24_3,
P28_3

INTP10 | | External interrupt input 10 PO_11,P2_0, P4_3,

P21_2,P24 5

INTP11 | | External interrupt input 11 P3_8,P21_3,P24_7

INTP12 | | External interrupt input 12 P3_9,P21_4

INTP13 | | External interrupt input 13 P21_5

INTP14 | | External interrupt input 14 P21_6

INTP15 | | External interrupt input 15 P4_10,P21_8

KRIO | | Key Return input 0 PO_12,P4_8
KRI1 | | Key Return input 1 PO_6,P4_7
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Table 2-41 Alphabetic pin function list (6/11)

Pin name /0 Pin function Port
KRI2 | | Key Return input 2 PO_7,P4_6
KRI3 | | Key Return input 3 PO_8,P4_5
KRI4 | | Key Return input 4 P0_9, P3_5
KRI5 | | Key Return input 5 P0_13, P3_4
KRI6 | | Key Return input 6 P0O_14, P3_3
KRI7 | | Key Return input 7 PO_15, P3_2

MEMCOA16 0 | External Memory I/F address 16 P27_0
MEMCO0A17 0 | External Memory I/F address 17 P27_1
MEMCOA18 0 | External Memory I/F address 18 P27_2
MEMCOADO I/O | External Memory I/F data/address O P25_0
MEMCOAD1 I/O | External Memory I/F data/address 1 P25_1
MEMCOAD2 I/0 | External Memory I/F data/address 2 P25_2
MEMCOADS3 I/O | External Memory I/F data/address 3 P25_3
MEMCOAD4 I/O | External Memory I/F data/address 4 P25_4
MEMCOADS5 I/0O | External Memory I/F data/address 5 P25_5
MEMCOAD®6 I/O | External Memory I/F data/address 6 P25_6
MEMCOAD7 I/O | External Memory I/F data/address 7 P25_7
MEMCOAD8 I/0 | External Memory I/F data/address 8 P25_8
MEMCOAD9 I/O | External Memory I/F data/address 9 P25_9
MEMCOAD10 1/0 | External Memory I/F data/address 10 P25_10
MEMCOAD11 I/0 | External Memory I/F data/address 11 P25_11
MEMCOAD12 1/0 | External Memory I/F data/address 12 P25_12
MEMCOAD13 1/0 | External Memory I/F data/address 13 P25_13
MEMCOAD14 1/0 | External Memory I/F data/address 14 P25_14
MEMCOAD15 1/0 | External Memory I/F data/address 15 P25_15
MEMCOASTB | O | External Memory I/F address strobe P21_15, P27_5
MEMCOCLK O | External Memory I/F clock P21_6
MEMCO0CS2 O | External Memory I/F chip select 2 P21_9
MEMCO0CS3 O | External Memory I/F chip select 3 P21_10
MEMCOCS4 O | External Memory I/F chip select 4 P21_11
MEMCOBENO | O | External Memory I/F byte enable 0 P21_2
MEMCOBENT | O |External Memory I/F byte enable 1 P21_3
MEMCORD O | External Memory I/F read strobe P21_5
MEMCOWAIT | | External Memory I/F wait input P21_7
MEMCOWR O | External Memory I/F write strobe P21_4
NMI | | External non-maskable interrupt PO_6, JPO_5
OSCvDD — | Oscillator voltage supply -
OSCVSS — | Oscillator ground -
PMCAOMSELO O | External multiplexer address select signal 0 P21_8, P27_0
PMCAOMSEL1 O | External multiplexer address select signal 1 P21_9, P27_1
PMCAOMSEL2 O | External multiplexer address select signal 2 P21_10, P27_2
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Table 2-41 Alphabetic pin function list (7/11)

Pin name /0 Pin function Port
PTCTLA O | External power transistor control -
PWGD | | External power supply stable indicator -
REGnC — | Voltage regulators capacitor connections -
REGnVDD — | Votage regulators input -
REGnVSS — | Votage regulators ground -
RESET | | External reset input -
RESETOUT O | Reset output PO_0
RTCAOOUT O | Real-Time Clock 1 second interval output P0_2, JPO_5
TAPAOUP O | Motor control output U phase P1_2
TAPAOUN 0] P1_3
TAPAOVP O | Motor control output V phase P1_4
TAPAOVN 0] P1_5
TAPAOWP O | Motor control output W phase P1_6
TAPAOWN 0] P1_7
TAUAOIO | | Timer Array Unit A 0 channel 0 input P3_0
TAUAOI1 I | Timer Array Unit A 0 channel 1input P1_1,P3_1
TAUAOI2 | | Timer Array Unit A 0 channel 2 input P1_2,P3_2
TAUAOI3 | | Timer Array Unit A 0 channel 3 input P1_3,P3_3
TAUAOI4 | | Timer Array Unit A 0 channel 4 input P1_4,P3_4
TAUAOI5 I | Timer Array Unit A 0 channel 5 input P1_5,P3_5
TAUAOI6 | | Timer Array Unit A 0 channel 6 input P1_6, P3_6
TAUAOI7 | | Timer Array Unit A 0 channel 7 input P1_7,P3_7
TAUAOI8 I | Timer Array Unit A 0 channel 8 input P1_8,P3_8
TAUAOI9 | | Timer Array Unit A 0 channel 9 input P1_9,P3_9
TAUAOI10 I | Timer Array Unit A 0 channel 10 input P1_10, P3_10
TAUAOI11 I | Timer Array Unit A 0 channel 11 input P1_11, P3_11
TAUAOI12 | | Timer Array Unit A 0 channel 12 input P1_12
TAUAOI13 I | Timer Array Unit A 0 channel 13 input P1_13,P4_0
TAUAOI14 | | Timer Array Unit A 0 channel 14 input P1_14, P4_1
TAUAOI15 | | Timer Array Unit A 0 channel 15 input P1_15,P4_2
TAUA0OO O | Timer Array Unit A 0 channel 0 ouput P3_0
TAUAOQO1 O | Timer Array Unit A 0 channel 1 output PO_1,P1_1,P3_1
TAUA0O2 O | Timer Array Unit A 0 channel 2 output PO_2,P1_2,P3_2
TAUA0O3 O | Timer Array Unit A 0 channel 3 output P1_3,P3_3
TAUA0O4 O | Timer Array Unit A 0 channel 4 output P1_4,P3_4
TAUAOO5 O | Timer Array Unit A 0 channel 5 output P0_8, P1_5,P3_5
TAUAO0OG6 O | Timer Array Unit A 0 channel 6 output P0_9, P1_6, P3_6
TAUAOO7 O | Timer Array Unit A 0 channel 7 output P1_7,P3_7
TAUAO0OS8 O | Timer Array Unit A 0 channel 8 output P1_8,P3_8
TAUAO0O9 O | Timer Array Unit A 0 channel 9 output P1_9,P3_9
TAUA0O10 O | Timer Array Unit A 0 channel 10 output P1_10, P3_10
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Table 2-41 Alphabetic pin function list (8/11)

Pin name /0 Pin function Port
TAUA0O11 O | Timer Array Unit A 0 channel 11 output P1_11, P3_11
TAUA0O12 O | Timer Array Unit A 0 channel 12 output P1_12
TAUA0O13 O | Timer Array Unit A 0 channel 13 output P1_13,P4_0
TAUA0O14 O | Timer Array Unit A 0 channel 14 output P1_14, P4_1
TAUA0O15 O | Timer Array Unit A 0 channel 15 output P1_15,P4_2

TAUB1IH I | Timer Array Unit B 1 channel 1input P4_0

TAUB1I2 || Timer Array Unit B 1 channel 2 input P4_1

TAUB1I3 I | Timer Array Unit B 1 channel 3 input P4_2

TAUB1I5 | | Timer Array Unit B 1 channel 5 input P4_3

TAUB1I7 || Timer Array Unit B 1 channel 7 input P4_5

TAUB1I9 I | Timer Array Unit B 1 channel 9 input P4_6
TAUB1I11 | | Timer Array Unit B 1 channel 11 input P4_8
TAUB1113 I | Timer Array Unit B 1 channel 13 input P4_9
TAUB1114 I | Timer Array Unit B 1 channel 14 input P4_10
TAUB1I15 | | Timer Array Unit B 1 channel 15 input P4_11

TAUB101 O | Timer Array Unit B 1 channel 1 output P4_0

TAUB102 O | Timer Array Unit B 1 channel 2 output P4_1

TAUB103 O | Timer Array Unit B 1 channel 3 output P4 _2

TAUB105 O | Timer Array Unit B 1 channel 5 output P4_3

TAUB106 O | Timer Array Unit B 1 channel 6 output P4_4

TAUB107 O | Timer Array Unit B 1 channel 7 output P4_5

TAUB109 O | Timer Array Unit B 1 channel 9 output P4_6
TAUB1010 O | Timer Array Unit B 1 channel 10 output P4_7
TAUB1011 O | Timer Array Unit B 1 channel 11 output P4_8
TAUB1013 O | Timer Array Unit B 1 channel 13 output P4_9, PO_14
TAUB1014 O | Timer Array Unit B 1 channel 14 output P4_10, PO_15
TAUB1015 O | Timer Array Unit B 1 channel 15 output P4_11

TAUB2I1 O | Timer Array Unit B 2 channel 1 input P3_1

TAUB2I2 O | Timer Array Unit B 2 channel 2 input P3_2

TAUB2I3 O | Timer Array Unit B 2 channel 3 input P3_3

TAUB2I5 O | Timer Array Unit B 2 channel 5 input P3_4

TAUB2I6 O | Timer Array Unit B 2 channel 6 input P3_5

TAUB2I7 O | Timer Array Unit B 2 channel 7 input P3_6

TAUB2I9 O | Timer Array Unit B 2 channel 9 input P3_7

TAUB2I10 O | Timer Array Unit B 2 channel 10 input P3_8

TAUB2I11 O | Timer Array Unit B 2 channel 11 input P3_9

TAUB2I13 O | Timer Array Unit B 2 channel 13 input P3_10, P21_2

TAUB2I114 O | Timer Array Unit B 2 channel 14 input P3_11,P21_3

TAUB2I15 O | Timer Array Unit B 2 channel 15 input P3_12

TAUB201 O | Timer Array Unit B 2 channel 1 output P3_1

TAUB202 O | Timer Array Unit B 2 channel 2 output P3_2
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Table 2-41 Alphabetic pin function list (9/11)

Pin name /0 Pin function Port
TAUB203 O | Timer Array Unit B 2 channel 3 output P3_3
TAUB205 O | Timer Array Unit B 2 channel 5 output P3_4
TAUB206 O | Timer Array Unit B 2 channel 6 output P3_5
TAUB207 O | Timer Array Unit B 2 channel 7 output P3_6
TAUB209 O | Timer Array Unit B 2 channel 9 output P3_7
TAUB2010 O | Timer Array Unit B 2 channel 10 output P3_8
TAUB2011 O | Timer Array Unit B 2 channel 11 output P3_9
TAUB2013 O | Timer Array Unit B 2 channel 13 output P3_10,P21_2
TAUB2014 O | Timer Array Unit B 2 channel 14 output P3_11,P21_3
TAUB2015 O | Timer Array Unit B 2 channel 15 output P3_12
TAUC301 O | Timer Array Unit C 3 channel 1 output P21_4
TAUC302 O | Timer Array Unit C 3 channel 2 output P21_5
TAUC305 O | Timer Array Unit C 3 channel 5 output P21_6
TAUC306 O | Timer Array Unit C 3 channel 6 output P21_7
TAUC309 O | Timer Array Unit C 3 channel 9 output P21_8
TAUC3010 O | Timer Array Unit C 3 channel 10 output P21_9
TAUC3013 O | Timer Array Unit C 3 channel 13 output P21_10
TAUC3014 O | Timer Array Unit C 3 channel 14 output P21_11
TAUC401 O | Timer Array Unit C 4 channel 1 output P1_1
TAUC402 O | Timer Array Unit C 4 channel 2 output P1_2
TAUC405 O | Timer Array Unit C 4 channel 5 output P1_3
TAUC406 O | Timer Array Unit C 4 channel 6 output P1_4
TAUC409 O | Timer Array Unit C 4 channel 9 output P1_5
TAUC4010 O | Timer Array Unit C 4 channel 10 output P1_6
TAUC4013 O | Timer Array Unit C 4 channel 13 output P1_7
TAUC4014 O | Timer Array Unit C 4 channel 14 output P1_8
TAUC501 O | Timer Array Unit C 5 channel 1 output P25_8
TAUC502 O | Timer Array Unit C 5 channel 2 output P25_9
TAUC505 O | Timer Array Unit C 5 channel 5 output P25_10
TAUC506 O | Timer Array Unit C 5 channel 6 output P25_11
TAUC509 O | Timer Array Unit C 5 channel 9 output P25_12
TAUC5010 O | Timer Array Unit C 5 channel 10 output P25_13
TAUC5013 O | Timer Array Unit C 5 channel 13 output P25_14
TAUC5014 O | Timer Array Unit C 5 channel 14 output P25_15
TAUC601 O | Timer Array Unit C 6 channel 1 output P25_0
TAUC602 O | Timer Array Unit C 6 channel 2 output P25_1
TAUC605 O | Timer Array Unit C 6 channel 5 output P25_2
TAUC606 O | Timer Array Unit C 6 channel 6 output P25_3
TAUC609 O | Timer Array Unit C 6 channel 9 output P25_4
TAUCB6010 O | Timer Array Unit C 6 channel 10 output P25_5
TAUC6013 O | Timer Array Unit C 6channel 13 output P25_6
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Table 2-41 Alphabetic pin function list (10/11)
Pin name /0 Pin function Port
TAUC6014 O | Timer Array Unit C 6 channel 14 output P25_7
TAUC701 O | Timer Array Unit C 7 channel 1 output P24_8
TAUC702 O | Timer Array Unit C 7 channel 2 output P24_9
TAUC705 O | Timer Array Unit C 7 channel 5 output P24_10
TAUC706 O | Timer Array Unit C 7 channel 6 output P24_11
TAUC709 O | Timer Array Unit C 7 channel 9 output P24_12
TAUC7010 O | Timer Array Unit C 7 channel 10 output P24_13
TAUC7013 O | Timer Array Unit C 7 channel 13 output P24_14
TAUC7014 O | Timer Array Unit C 7 channel 14 output P24_15
TAUJOIO I | Timer Array Unit J O channel O input PO_12, JP0O_O
TAUJOI1 I | Timer Array Unit J 0 channel 1 input P0_13, JPO_1
TAUJOI2 I | Timer Array Unit J 0 channel 2 input PO_14, JP0O_2
TAUJOI3 | | Timer Array Unit J O channel 3 input PO_15, JP0_3
TAUJOOO O | Timer Array Unit J 0 channel O output PO_12,JP0_0
TAUJOO1 O | Timer Array Unit J 0 channel 1 output P0_13, JPO_1
TAUJOO2 O | Timer Array Unit J 0 channel 2 output PO_14, JP0_2
TAUJOO3 O | Timer Array Unit J 0 channel 3 output PO_15, JP0_3
TAUJ1I10 I | Timer Array Unit J 1 channel 0 input PO_0
TAUJ1I1 I | Timer Array Unit J 1 channel 1 input PO_1,P3_0
TAUJ1I2 I | Timer Array Unit J 1 channel 2 input P0_2,P2_2
TAUJ113 I | Timer Array Unit J 1 channel 3 input PO_3, P2_1
TAUJ100 O | Timer Array Unit J 1 channel O output PO_0
TAUJ101 O | Timer Array Unit J 1 channel 1 output PO_1,P3_0
TAUJ102 O | Timer Array Unit J 1 channel 2 output PO_2,P2_2
TAUJ103 O | Timer Array Unit J 1 channel 3 output P0O_3, P2_1
URTEORX I | Asynchroneous Serial I/F 0 receive data input P21_6, P21_8, P24_5
URTEOTX O | Asynchroneous Serial I/F 0 receive data output P21_5,P21_7,P24_4
URTE1RX I | Asynchroneous Serial I/F 1 receive data input P24 _5, P21_8, P24_7
URTE1TX O | Asynchroneous Serial I/F 1 receive data output P24_4, P21_7,P24_6
URTE2RX I | Asynchroneous Serial I/F 2 receive data input PO_1, P4_1
URTE2TX O | Asynchroneous Serial I/F 2 receive data output P0_2,P4_2
URTE3RX I | Asynchroneous Serial I/F 3 receive data input P1_11,P3_8
URTE3TX O | Asynchroneous Serial I/F 3 receive data output P1_10, P3_7,P3_9
URTE4RX I | Asynchroneous Serial I/F 4 receive data input P1_9,P1_13
URTE4TX O | Asynchroneous Serial I/F 4 receive data output P1_8,P1_12
URTE5RX I | Asynchroneous Serial I/F 5 receive data input P1_15, P3_9, P25_14
URTESTX O | Asynchroneous Serial I/F 5 receive data output P1_14,P3_10, P25_15
URTE6RX I | Asynchroneous Serial I/F 6 receive data input P2_1, P3_11, P25_0
URTEGBTX O | Asynchroneous Serial I/F 6 receive data output P2_0, P3_8, P25_1
URTE7RX I | Asynchroneous Serial I/F 7 receive data input P2_2,P3_7,P25_4
URTE7TX O | Asynchroneous Serial I/F 7 receive data output P2_1, P4_0, P25_3
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Table 2-41 Alphabetic pin function list (11/11)
Pin name /0 Pin function Port
URTE8RX I | Asynchroneous Serial I/F 8 receive data input P4_10, P24_1
URTES8TX O | Asynchroneous Serial I/F 8 receive data output P4_9,P24_0
URTE9RX I | Asynchroneous Serial I/F 9 receive data input P21_6, P24_3
URTEO9TX O | Asynchroneous Serial I/F 9 receive data output P21_5, P24_2
URTE10RX I | Asynchroneous Serial I/F 10 receive data input P0_9,P4_4
URTE10TX O | Asynchroneous Serial I/F 10 receive data output P0_8,P4_3
URTE11RX | | Asynchroneous Serial I/F 11 receive data input P0O_7,P0_11,P4_7
URTE11TX O | Asynchroneous Serial I/F 11 receive data output P0O_6, PO_10, P4_6
VCPCOIN | | Voltage Comparator 0 compare input voltage -
VCPCOOUT O | Voltage Comparator 0 compare output signal JPO_O
VCPC1IN | | Voltage Comparator 1 compare input voltage -
VCPC10UT O | Voltage Comparator 1 compare output signal JPO_1
WAKE O | DEEPSTOP mode indicator -
X1, X2 — | Main oscillator resonator connections -
XT1, XT2 — | Sub oscillator resonator connections -
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25.7

2.5.8

Table 2-42

Port and pin functions in stand-by modes

Details about the port functions in stand-by modes are given in the chapter
“Stand-by Controller” and in the section “Power-up and down procedures” of
chapter “Power Supply’.

Port and pin functions during and after reset

Ports and pins function during and after reset

Port

During reset

After reset

Comment

JPO_0 to JPO_3,
JP0_5

high impedance

mode dependent

These ports are also used for the On-Chip Debug
I/F. Thus their function after reset depends on the

operation mode.?

JPO_4 input with internal | mode dependent
pull-down resistor
PO_0 open drain output | open drain output | This port functions as RESETOUT during and
(low level) (low level) after reset. Refer to “ 2.5.2 “Common port
functions” on page 81 for details.
PO_1 input input This port is also used as FLMD1 mode selection
input.2
PO_2to PO_15 high impedance high impedance

Port groups

P1 to P4,

P10 to P13, P21,
P24, P25 to P29

high impedance

high impedance

FLMDO input input
RESET input input
WAKE output output
PWGD input input
ADCAO0IO to input input
ADCAO0I5

a)

Refer to the section “Mode pins and JPO connections”in the “CPU System Functions” chapter.
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2.5.9 Recommended connection of unused pins

In the following recommendations are given how to treat pins, which are not
used on the application board.

As a reference the final table lists all pins which must be connected in any

case.

(1) Unused pins with port functionality

Table 2-43 Recommended connection of unused pins with port functionality

Port

After reset

Connect to

Comment

PO_O/RESETOUT

open drain output

leave open

PO_1/FLMD12

P0_2/MODEO

P0_3/MODEH1

JPO_4/
DCUTRST?

JPO_0 to JPO_3,
JPO_5

The function of these ports depends on the operation mode.
Refer to the section “Mode pins and JPO connections”in the “CPU System Functions”

chapter.

b

P21, P24 to P29

PO_4 to PO_15 high impedance leave open If the high impedance reset configuration is changed to
e output: leave open
¢ input: connect to EOVDD or EOVSS via resistor
Port groups high impedanceb leave open If the high impedance reset configuration is changed to
P1to P4  output: leave open
* input: connect to E1VDD or E1VSS via resistor
Port groups high impedanceb leave open If the high impedance reset configuration is changed to
P10, P11 * output: leave open
e input: connect to AOVDD or AOVSS via resistor
Port groups high impedanceb leave open If the high impedance reset configuration is changed to
P12, P13 e output: leave open
e input: connect to A1VDD or A1VSS via resistor
Port groups high impedanceb leave open If the high impedance reset configuration is changed to

e output: leave open
* input: connect to BOVDD or BOVSS via resistor

a) Refer also to “Mandatory connection of pins” below.

b)  Rfer to the note below..

Note

It is recommended to leave pins, which are in high impedance state after reset

release, in this state, if they are not used by the application.
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(2) Unused pins without port functionality

Table 2-44 Recommended connection of unused pins without port functionality

Pin Connect to Comment
X1 connect to OSCVSS If MainOsc not used
X2 leave open
XT1 connect to OSCVSS If SubOsc not used
XT2 leave open
RESET connect to EOVDD If external RESET is not used, the device is only reset by

on-chip Power-On-Clear POCRES

VCPCOIN, VCPC1IN

connect to EOVDD or
EOQVSS via resistor

If Voltage Comparators not used

ADCAOIO to ADCAOQI5 connect to AOVDD or
AOVSS via resistor
WAKE leave open If external voltage supply for isolated areas is not switched
PWGD connect to EOVDD off in DEEPSTOP
PTCTLA leave open If the VB50E2/Fx4-H is used without external power
transistor, but external voltage regulator to provide
stabilized CVDD
N.C. leave open or connect | Ground means E1VSS or BOVSS orCVSS

to ground

(3) Mandatory connection of pins

Table 2-45 Mandatory connection pins

DCUTRST/JPO_4

Pin Comment
FLMDO FLMDO determines the operation mode of the device.
FLMD1/P0_1 FLMD1 and DCUTRST must not be left unconnected.

Refer to the section “Mode pins and JPO connections”in the “CPU System

Functions” chapter.

REGOVDD/REGOVSS

CVDD, CVSS

AnVDD, AnVREFP

AnVSS, AnVREFM

BOVDD, BOVSS

EnVDD, EnVSS

OSCVDD, OSCVSS

FVDD, VSS

All power supply pins must always be connected, although the external power
supplies for the isolated areas (REGnVDD, CVDD) may be switched off in
DEEPSTOP stand-by mode.
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2.6

Port Filters

The input signals at some pins are passed through a filter to remove noise and
glitches. The microcontroller supports different types of analog and digital
filters.

The first section provides an overview, which port input signals are equipped
with which kind of filter type, their control registers and bits, the register
addresses, and the power domain they are located on.

The last paragraph of this section informs about the clock signals for the port
filters

A detailed description of the analog and digital filter types and their control
registers follows in section “Port Filters Functional Description” below.

2.6.1 Port filters assignment
The following tables list the input signals, which are equipped with an analog
filter or a digital filter.
(1) Input signals with analog filters type A
The analog filters type A are controlled by means of the following register:
* Filter control registers FCLANCTLm (m=01to 7)
For each port with an analog filter a dedicated register FCLANCTLm is
provided, whereas each group “n” can handle up to 8 input signals “m”.
Table 2-46 Input signals with analog filters type A (1/2)
Signal FCLA instance
Register Address
INTPO CTLO FF41 40004
INTP1 CTLA FF41 40044
INTP2 CTL2 FF41 4008
INTP3 9( CTL3 FF41 400Cy
INTP4 C:) CTL4 FF41 40104
INTP5 CTL5 FF41 4014
INTP6 CTL6 FF41 4018y
INTP7 CTL7 FF41 401Cy
INTP8 CTLO FF41 40204
INTP9 CTLA FF41 4024,
INTP10 CTL2 FF41 4028
INTP11 b CTL3 FF41 402Cy
INTP12 C:) CTL4 FF41 4030y
INTP13 CTL5 FF41 4034y
INTP14 CTL6 FF41 4038y
INTP15 CTL7 FF41 403Cy
NMI g CTLO FF41 40404
TAPAOESO L:) CTLA FF41 4044
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Table 2-46 Input signals with analog filters type A (2/2)

Signal FCLA instance
Register Address
KRO CTLO FF41 40604
KR1 CTLA FF41 40644
KR2 CTL2 FF41 4068
KR3 SE CTL3 FF41 406Cy
KR4 (u_lf CTL4 FF41 40704
KR5 CTL5 FF41 4074
KR6 CTL6 FF41 40784
KR7 CTL7 FF41 407Cy

(2) Input signals with analog filters type B
The analog filters type B are controlled by means of the following register:

* Filter control registers FCLANCTLmM (m =0 to 7)
For each port with an analog filter a dedicated register FCLANCTLm is
provided, whereas each group “n” can handle up to 8 input signals “m”.

Table 2-47 Input signals with analog filters type B

Signal FCLA instance
Register Address

TAUJOIO CTLO FF41 40804
TAUJON CTL1 FF41 4084,
TAUJOI2 CTL2 FF41 40884
TAUJOI3 3 CTL3 FF41 408Cy
TAUJ110 C:) CTL4 FF41 40904
TAUJ1I1 CTL5 FF41 4094,
TAUJ1I2 CTL6 FF41 4098
TAUJ1I13 CTL7 FF41 409Cy

(3) Input signals with analog filters type C

The analog filters type C have no control registers.

Table 2-48 Input signals with analog filters type C

FCLA instance
Signal

Register Address

Always-On-Area:
FLMDO - -
FLMD1 - -

PWGD - -
RESET - -
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(4) Input signals with digital filters type D
The digital filters type D are controlled by means of the following register:
* Filter control registers FCLANCTLm (m=01to 7)
For each port with a digital filter a dedicated register FCLANCTLm is
provided, whereas each group “n” can handle up to 8 input signals “m”.
* Digital noise elimination control registers DNFAnCTL
Each DNFANCTL control register can handle a group “n” with up to 16 input
signals with digital filters.
¢ Digital noise elimination enable registers DNFAnEN
The bits DNFANNFEN[15:0] of this register enable digital filters of the group
“n” of up to 16 input signals.
Caution If digital filtering shall not be applied to the input signal, the filter bypass must
be activated by FCLANCTLm.FCLANBYPSm = 1.
Table 2-49 Input signals with digital filters type D (1/3)
DNFA instance FCLA instance
Signal
Register Address Filter enable bit Register Address
TAUAOIO DNFAOCTL FF41 10004 NFENO CTLO FF41 50004
DNFAOEN FF41 10044
TAUAOI1 DNFAOENH FF41 1008, NFEN1 CTLA FF41 5004y
TAUAOI2 DNFAOENL FF41 100Cy NFEN2 CTL2 FF41 5008y
TAUAOI3 NFEN3 2 CTL3 FF41 500CH
-
TAUAOI4 NFEN4 Cu-z CTL4 FF41 5010y
TAUAOI5 ° NFEN5 CTL5 FF41 50144
TAUAOI6 = NFENG6 CTL6 FF41 5018y
=z
TAUAOI7 2 NFEN7 CTL7 FF41 501Cy
TAUAOI8 u NFEN8 CTLO FF41 50204
<
TAUAOI9 % NFEN9 CTLA FF41 5024
TAUAOI10 e NFEN10 CTL2 FF41 5028y
TAUAOI11 NFEN11 g CTL3 FF41 502CH
-
TAUAOI12 NFEN12 (uf CTL4 FF41 50304
TAUAOI13 NFEN13 CTL5 FF41 5034y
TAUAOI14 NFEN14 CTL6 FF41 50384
TAUAOI15 NFEN15 CTL7 FF41 503CH
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Table 2-49 Input signals with digital filters type D (2/3)
Signal DNFA instance FCLA instance
Register Address Filter enable bit Register Address
URTE10RX DNFAICTL | FF41 1020, NFENO CTLO FF41 5040,
URTE11RX DDNNF'Z?EENNH EE:} 182;: NFENT CTL1 FF41 5044,
CSIG4SC DNFATENL | FF41102Cy NFEN2 | & | CTL2 FF41 5048,
CSIG4SI NFEN3 | O | CTL3 FF41 504Cy,
CSIG4RY NFEN4 CTL4 FF41 5050,
CSIG4SSI < NFEN5 CTL5 FF41 5054
ADCAOTRGO é NFENG CTLO FF41 5060y
ADCAOTRG1 W [ NFEN? CTL1 FF41 5064,
ADCAOTRG2 L | NFENS CTL2 FF41 5068,
ENCAOAIN O " NFENO |2 [ cTLs FF41 506Cy
ENCAOBIN NFENTO | O | cTLs FF41 5070,
ENCAOZIN NFENT1 CTL5 FF41 5074y,
ENCAOTINO NFEN12 CTL6 FF41 5078,
ENCAOTINA NFEN13 CTL? FF41507C,,
TAUBAI1 DNFA2CTL | FF41 2000, NFENO CTLO FF41 6000y
TAUB112 DDNNF'ZA;EENNH El'zjl gggg: NFENT 2 CTL1 FF41 6004y
TAUB1I3 DNFA2ENL | FF41200C, | | NFEN2 |3 | ocTL2 FF41 6008,
TAUB1I5 < | NFEN3 | T | cTLs FF41 600Cy;
TAUBAI7 é NFEN5 CTL5 FF41 6014y
TAUB119 W [ NFENS CTLO FF41 6020y,
TAUBA 11 L [ NFENTO | o | CTL2 FF41 6028,
TAUB1I13 S [NFENTT | S [ cTLs FF41 602Cy,
TAUB1(14 NFEN12 | | cCTLa FF41 6030y,
TAUB1I15 NFEN13 CTL5 FF41 6034y
TAUB2I1 DNFASCTL | FF41 2060, NFENO CTLO FF41 60C0y
TAUB2I2 DDNNF';A;’EENNH EE:} gggg: NFENT | [ CTLi FF41 60C4y;
TAUB2I3 DNFASENL | FF41206C NFEN2 | 2 | CTL2 FF41 60C8y;
TAUB2I5 NFEN3 | O | CTL3 FF41 60CCy,
TAUB2I6 £ [ NFeEne CTL4
TAUB217 é NFEN5 CTL5 FF41 60D4y,
TAUB2I9 W [T NFENS CTLO FF41 60E0,
TAUB2I10 L [ NFENS CTL1
TAUB2I11 ® [nFENO |2 [ oTi2 FF41 60E8,,
TAUB2I13 NFEN11 | B | CTL3 FF41 60ECy,
TAUB2(14 NFEN12 CTL4 FF41 60FO0,
TAUB2I15 NFEN13 CTL5 FF41 60F4y,
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Table 2-49 Input signals with digital filters type D (3/3)
Signal DNFA instance FCLA instance
Register Address Filter enable bit Register Address
ADCA1TRGO LE)I;J\IFF/Z%%LL Eiﬂ ggggH % NFEN4 CTL4 FF41 61904
ADCA1TRG1 DNFASENH FF41 2008: Z NFEN5 = CTL5 FF41 6194y,
ADCA1TRG2 DNFASENL FF41 20CCy E NFEN6 ;j) CTL6 FF41 6198y
% L
8
CSIHOSC DNFA9CTL FF41 20E0 NFENO CTLO FF41 61A0y
CSIHORY DDNNFleAgI’EENNH EEZ‘} ggggﬂ NFEN1 CTL1 FF41 61A4y,
CSIHoSI DNFA9ENL FF41 20ECy NFEN2 CTL2 FF41 61A8y
CSIHOSSI o NFEN3 § CTL3 FF41 61ACH
CSIH1SC X | NFEN4 E._If CTL4 FF41 61B0y
CSIH1RY é NFEN5 CTL5 FF41 61B4y
CSIH1SI u NFEN6 CTL6 FF4161B8y
CSIH1SSI ; NFEN7 CTL7 FF4161BCy
CSIH2SC e NFEN8 CTLO FF41 61C04
CSIH2RY NFEN9 :(c\? CTL1 FF41 61C4y
CSIH2S| NFEN10 E._If CTL2 FF41 61C8y,
CSIH2SSI NFEN11 CTL3 FF41 61CCy
CSIGOSC DNFA10CTL FF41 2100y NFENO CTLO FF41 61E0y
CSIGORY DDNNF'Z%OEENNH Ezﬂ g}ggﬁ % NFEN1 % CTL1 FF41 61E4y
CSIGoSI DNFA10ENL FF41210Cy | Z NFEN2 Q CTL2 FF41 61E8y
CSIGOSSI z NFEN3 CTL3 FF41 61ECH
CSIG2SC % NFENS |, CTLO FF41 6200
CSIG2RY Z NFEN9 é CTL1 FF41 6204y,
CSIG2s| NFEN10 | CTL2 FF41 6208y,
URTEORX DNFA11CTL FF41 2120 NFEN4 |9 CTL4 FF41 62304
URTE1RX DDNNF';’:111EENNH EE;} glgg: NFEN5 ?3 CTL5 FF41 6234,
URTE2RX DNFATIENL | FF41 212Gy b NFENS CTLO FF41 6240
URTES3RX E NFEN9 CTL1 FF41 6244y,
URTE4RX 3 NFEN10 CTL2 FF41 6248,
URTE5RX % NFEN11 5 CTL3 FF41 624Cy,
URTEBRX E NFEN12 E‘> CTL4 FF41 6250y
URTE7RX © |7 NFENT3 CTL5 FF41 6254
URTESRX NFEN14 CTL6 FF41 6258
URTE9RX NFEN15 CTL7 FF41 625CH

2.6.2 Port filters clock supply

Following table sumamrizes the clock supplies for the port filter types on the
different power domains:

R01UHO0002ED0200 Rev. 2.00
Apr 29, 2013

RENESAS

129



Chapter 2

Port Functions

Table 2-50 Port filter clock supply

Power domain Filters clocks Connected to
Always-On-Area PCLK Clock Controller CKSCLK_A02
Isolated-Area-0 PCLK Clock Controller CKSCLK_005
DNFATCKI Clock Controller CKSCLK_016
Isolated-Area-1 PCLK Clock Controller CKSCLK_101
DNFATCKI Clock Controller CKSCLK_128
fRL ™~
LSIntOsc
HSIntOsc| 111248 ||
et <[ CKSCLK_A02 AWO
fo 3 B Pcik port filters
PLLA 1:[1,2,4,8] — 5
no clock —»
/
—
©
©,[ CKSCLK_ 016
@)
n DNFATCKI
o—| 11248 |5
| —
T~
1:1,2,4.8] S
11,4,4, >
8' <] CKSCLK_005 1SO0
f = filter
PLLO |- 1:1,2,4.8] —»% a| PCLK port filters
no clock —»
/
—
o]
N
b CKSCLK_128
@)
n DNFATCKI
— 1[1,248]
T~
1:1,2,4,8 )
1248 = i [g orseuk 11 |3191
5 ort filters
L [ 248 _’% | PCLK p
no clock —
/
Figure 2-2 Port filters clock supply
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2.6.3 Port filters reset
The port filters and its registers are initialized by the following reset signal:

Table 2-51 Port filters reset signal

Port filters power
domain

Always-On-Area |e* Reset Controller: SYSRES

Isolated-Area-0 | * Reset Controller: SYSRES

e Stand-by Controller: DPSTPWU_O
(Isolated-Area-0 wake-up from DEEPSTOP mode)

Isolated-Area-1 | Reset Controller: SYSRES

e Stand-by Controller: DPSTPWU_1
(Isolated-Area-1 wake-up from DEEPSTOP mode)

Reset signal
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2.7 Port Filters Functional Description
Depending on the purpose of the external input signal to be filtered, the
external signals are passed through different filter types:
¢ Analog filters
Analog filter have a fixed filter characteristic.
— Type A: analog filtered signals with edge or level detection
The output signals are used to signal an external event, whereas the
timing of the external signal is not of concern, but its level or level
changes.
An external interrupt is a typical case for such event signals.
— Type B: analog filtered signals with filter bypass option
The timing of the filtered output signals is retained with this filter type.
Bypassing of the filter is also possible.
A typical example for such signals is a timer input signal to measure its
frequency.
— Type C: analog filter only
The input signal are always passed through an analog filter, which can
not be bypassed.
Such filters are typically used for external RESET inputs and mode
signals.
* Digital filters
The characteristic of a digital filter can be adjusted to the application’s
needs.
— Type D: configurable digital filtered signals with filter bypass option
The timing of the filtered output signals is retained with this filter type.
Bypassing of the filter is also possible.
A typical example for such signals is a timer input signal to measure its
frequency.
2.7.1 Analog filters
Analog filter The characteristics of the analog filter as well as of the level and edge

characteristic

Analog filters
control registers

detectors are specified in the Electrical Target Specification document.

For each input signal, that is equipped with an analog filter, a dedicated control
register FCLANCTLm is provided.

The registers are ordered in groups of 8 registers with the same index n. The
register index m ranges from 0 to 7:

FCLA group n: FCLANCTLO to FCLANCTL7

The assignment of the input signals to the control registers and their
addresses is given in the tables in the previous section “Port filters
assignments”.
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Analog filter in
stand-by mode

M

All analog filters are located on the Always-On-Area.
The behaviour of an analog filter and its wake-up capability depend on the filter
type. Refer to the description of the analog filter types below.

Analog filter type A

The block diagram of the analog filter type A is shown in the diagram below.

PCLK

Input

FCLANCTLmM.FCLANINTLm

Analog filter ¢—| Level detector 1

signal @

Figure 2-3

Table 2-52

Default
configuration

Output
signal

Edge detector 0

Analog filter type A block diagram

After passing the external signal through an analog filter to eliminate noise and
spikes, the event detection evaluates the level or any level change, i.e. an
edge, of the signal and generates an output accordingly.

The detection mode is selected by the control bit FCLANCTLmM.FCLANINTLm:

e FCLANINTLm = 0: edge detection mode
The detection of a rising or falling edge can be activated separately by
FCLANCTLmM.FCLANINTRm and FCLANCTLm.FCLANINTFm respectively.

e FCLANINTLm = 1: level detection mode
The detection of a high level or low level can be selected by
FCLANCTLmM.FCLANINTRm.

The table below summarizes the detection conditions of the analog filter.

Analog filter event detection conditions

FCLANINTLm | FCLAnINTFm | FCLAnINTRm | Edge detection | Level detection
0 0 0 no detection not active
1 rising edge
1 0 falling edge
1 both edges
1 X 0 not active low level
1 high level

The default configuration of the analog filter type A is as follows:

* analog filter with edge detection
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Analog filter type A
in stand-by mode

()

In case the clock PCLK is stopped in stand-by mode, the analog filter type A
can only operate with the edge detection. Thus set FCLAnINTLm = 0 and
select the required edge detection if the input signal shall be used as a
stand-by mode wake-up signal.

Analog filter type B

The block diagram of the analog filter type B is shown in the diagram below.

FCLANCTLm.FCLANBYPSm

Input
signal @

Figure 2-4

Default
configuration

Analog filter type B
in stand-by mode

©)

Figure 2-5

Analog filter type C
in stand-by mode

Analog filter 0

Qutput
signal

Analog filter type B block diagram

The analog filter can optionally be bypassed:
e DCLANCTLmM.FCLANBYPSm = 0: the filtered signal is output
e DCLANCTLmM.FCLANBYPSm = 1: the unfiltered input signal is output

The default configuration of the analog filter type B is as follows:

¢ analog filter active

The output signal of an analog filter type B can always be used as a stand-by
mode wake-up signal.

Analog filter type C

The block diagram of the analog filter type C is shown in the diagram below.

Input ) Output
signal ©—| Analog filter — signal

Analog filter type C block diagram

The output signal is always the analog filtered input signal.

The output signal of an analog filter type C can always be used as a stand-by
mode wake-up signal.
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2.7.2 Digital filters

Digital filter The digital filters allow to adjust the filter characteristics to the needs of the
characteristic application.

The input signal is sampled with the sampling frequency f.

If a specified number of successive samples yield the same (high or low) level,
the signal level is judged as valid and the filter output signal is set accordingly.

If an external signal level change is detected within the specified number of
samples (same level samples s), the signal level is judged as noise - or a
spike - and the filter output signal does not change.

The length of an external signal pulse to be judged as noise depends on the
sampling frequency and the specified number of same level samples s.

Both parameters can be specified:
¢ DNFANCTL.DNFAnPRS[2:0] allows to select the sampling frequency to

f o= fDNFATCKI

S 2DNFAnPRS[Z:O]

where fpneaTck) is the frequency of the DNFATCKI clock.

¢ DNFANCTL.DNFANNFSTS[1:0] determines the number s of same level
samples:

s = DNFAnNFSTS[1:0]+2

External signal pulses, shorter than
—(s—1)e ]
tWwoNF(min) = (S=1) e
S

are always suppressed. That means also, pulses with a width > t,,pnF(min) Mmay
pass the filter.

External signal pulses, longer than

1

wDNF(max) — S° i
s

t

are always judged as valid and are passed on to the filter output. That means
also, pulses with a width < t,,pnF(max) May be suppressed.

Consequently, external signal pulses, with a t,png Width in the range
1) e 1 <t <Se 1
(s=1) fs_ wDNF =S fs

may be suppressed or judged as valid.

The filter effects a delay typne between the filter input and output pulse in the

range
1 2 1 3
(- 1 ) E * 1:DNFATCKI = thNF =se E * fDNFATCKI
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The filter operation is illustrated in the figure below with
DNFANNFSTS[1:0] = 01g, i.e. s = 3 same level samples.

Sample points

-————

-
~———————
-——————

1
1
1
1
:
1
\

Filter input signal

Filter output signal

Figure 2-6 Digital filter function

- —— |-

Digital filter groups The input signals with digital filters are ordered in groups of up to 16 signals.
The digital filter characteristics, specified by DNFAnNCTL.DNFAnPRS[2:0] and
DNFANNFSTS[1:0] apply to the filters of the entire group.
However the digital filter for each signal can be enabled respectively disabled
separately by DNFANEN.DNAFnNFENmM.

Cautions 1. After enabling the digital filter by DNFANEN.DNAFNNFENm = 1, the digital
filter is in normal operation after the time period

DNFAnNFSTS[1 0] X 1/fS +2X 1/fDNFATCK|

and may generate unintended output signals during that time period.
Wait the above time span before enabling the function, the signal is
supplied to.

2. If the levels of the external signal changes multiple times within a sample
period 1/f5 (undersampling), the digital filter may not detect these level

changes and thus may not suppress such signals.
An example is show in the figure below (for s = 3).

Uy

Sample points

-~ -
- -

i
Filter input signal |
|
l
\J
Filter output signal

-~
-~ ——————

- ——[*-=-----
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Digital filter in

stand-by mode

Digital filters control

registers

Caution

e DEEPSTOP mode:
All digital filter are located on an isolated power domain, that can be
switched off during DEEPSTOP. Thus they are not in operation, when the
respective power domain is in DEEPSTOP mode.

e STOP mode:
Digital noise elimination requires the clock supply DNFATCKI to operate.
Since the DNFATCKI clock is never stopped, digitally filtered signals can
always serve as STOP mode wake-up event.

For each group of up to 16 digital filters a common digital filter setup register
DNFANCTL and digital filter enable register DNFANEN is provided with the
same index n.

While the filter setup by DNFANCTL effects the entire group, the control bits
DNFANENmMm in the filter enable register DNFANEN allows to enable
respectively disable each filter separately. The register index m is in the range
from 0 to 15:

DNFANCTL is the control register of group n for the digital filters m = 0 to
15, enabled/disabled by the DNFANEN.DNAFnENO to
DNFANEN.DNAFnEN15 control bits.

The edge detection setup is done via the filter dedicated control register
FCLANCTLm.

The FCLANCTLm registers are ordered in groups of 8 registers with the same
index n. The register index m is in the range from 0 to 7:

FCLA group n: FCLANCTLO to FCLAnCTL7

The assignment of the input signals to the control registers and their
addresses is given in the table “Input signals with digital filters” in the previous
section “Analog and digital filter assignments”.

Do not change any control register settings, while the concerned digital filter is
enabled by DNFANEN.DNAFnENm = 1. Otherwise an unintended filter output
may be generated.
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(1) Digital filter type D
The block diagram of the digital filter type D is shown in the diagram below.

DNFANEN.DNFANNFENmM

Input Digital filter )

signal

fs 0

. Output
‘L— signal

FCLANCTLM.FCLANBYPSm
DNFATCKI——| Prescaler

Figure 2-7 Digital filter type D block diagram

The output signal depends on register settings, as shown in the table below:

Table 2-53 Output options of digital filter type D

FCLANCTLm. DNFANEN. Output signal
FCLANBYPSm DNFANNFENm
0 0 fixed low level (input signal blocked)
1 filtered input signal
1 X not filtered input signal (filter bypass)

Default The default configuration of the digital filter type D is as follows:

configuration input signal blocked

Cautions 1. Per default, the input signal is blocked. Thus the digital filter type D must be
configured to let the - filtered or non-filtered - input signal pass.

2. If digital filtering shall not be applied to the input signal, the filter bypass
must be activated by FCLANCTLm.FCLANBYPSm = 1.
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2.7.3 Filter control registers

The analog and digital filters are controlled and operated by the following
registers:

Table 2-54 Filter registers overview

Register Name Shortcut Address
Filter control register m FCLANCTLmM The addresses are given
Digital noise elimination control DNFANCTL n th? tables n th?
register previous section “Port
filters assignments”.

Digital noise elimination enable DNFAnEN
register
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(1) FCLANCTLm - Filter control register
This register controls the analog and digital filter operation.
Access This register can be read/written in 8-bit units.

Address The assignment of the input signals to the FCLANCTLm registers and their
addresses is given in the tables in the previous section “Port filters
assignments”.

Initial Value 00y. This register is initialized by any reset.

7 6 5 4 3 2 1 0
FCLANn 0 0 0 0 FCLAn | FCLAn | FCLANn
BYPSm INTLm | INTFm | INTRm

R/W R/W R/W R/W R/W R/W R/W RW

Table 2-55 FCLANnCTLm register contents

Bit position Bit name Function

FCLAN Filter bypass control:
BYPSm 0: filter bypass disabled
1: filter bypass enabled
Note:
This bit is only effective for analog filters type B and digital filters type D.

FCLAN Level/edge detection mode selection
INTLm 0: edge detection enabled
1: level detection enabled
Note:
This bit is only effective for analog filters type A.

FCLAN ¢ In level detection mode (FCLANINTLm = 1): FCLANINTFm has no effect

INTFm ¢ In edge detection mode (FCLANINTLm = 0): falling edge detection control
0: falling edge detection disabled
1: falling edge detection enabled

Note:

This bit is only effective for analog filters type A.

FCLAN ¢ In level detection mode (FCLANINTLm = 1): detection level selection
INTRm 0: low level detection
1: high level detection

¢ In edge detection mode (FCLANINTLm = 0): rising edge detection control
0: rising edge detection disabled
1: rising edge detection enabled

Note:

This bit is only effective for analog filters type A.
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(2) DNFANCTL - Digital noise elimination control register
This register specifies the filter characteristics of the digital noise elimination
filter.
Note This register is only effective for digital filters type D.
Access This register can be read/written in 8-bit units.

Address The assignment of the input signals to the DNFANCTL registers and their
addresses is given in the tables in the previous section “Port filters
assignments”.

Initial Value 00y. This register is initialized by any reset.

7 6 5 4 3 2 1 0

0 DNFANNFSTS[1:0] [ 0 0 DNFANPRS[2:0]

R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-56 DNFANCTL register contents

Bit position Bit name Function
6to5 DNFAn DNFANNFSTSJ[1:0] specifies the number of same level samples, i.e. the number
NFSTS[1:0] | of samples with the same level to judge an external signal pulse as valid.
DNFANNFSTS[1:0] Number of same level samples

00g 2 samples
01g 3 samples
10g 4 samples
11g 5 samples

2t00 DNFANn Digital filter sampling clock selection

PRS[2:0] DNFANPRS[2:0] Sampling clock frequency
000g DNFATCKI / 1
001g DNFATCKI / 2
010g DNFATCKI / 4
011 DNFATCKI / 8
1005 DNFATCKI / 16
101g DNFATCKI / 32
1105 DNFATCKI / 64
111 DNFATCKI / 128
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(3) DNFANEN - Digital noise elimination enable register
This register enables/disables the digital noise elimination for a certain input
signal.
Note This register is only effective for digital filters type D.
Access This register can be read/written in 16-bit units.
The high byte DNFANNFEN[15:8] and low byte DNFANNFEN][7:0] can also be
separately accessed in 8-bit units via the registers
DNFANENH.DNFANNFEN[15:8] and DNFANENL.DNFANNFEN([7:0].
Address The assignment of the input signals to DNFANEN registers and their addresses
is given in the tables in the previous section “Port filters assignments”.
Initial Value 0000y. This register is initialized by any reset.
15 14 13 12 11 10 9 8
DNFAn | DNFAn | DNFAn | DNFAn | DNFAn | DNFAn | DNFAn | DNFAn
NFEN15 | NFEN14 | NFEN13 | NFEN12 | NFEN11 | NFEN10 | NFEN9 [ NFENS8
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
DNFAn | DNFAn | DNFAn | DNFAn | DNFAn | DNFAn | DNFAn | DNFAn
NFEN7 | NFEN6 | NFEN5 | NFEN4 [ NFEN3 | NFEN2 | NFEN1 | NFENO
R/W R/W R/W R/W R/W R/W R/W R/W
Table 2-57 DNFAREN register contents
Bit position Bit name Function
15100 DNFAn Digital noise elimination contro
NFEN[15:0] 0: digital noise elimination disabled
1: digital noise elimination enabled
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This chapter describes the registers of the CPU, the operation modes, the
address space and the memory areas.

3.1 Overview
The CPU is founded on Harvard architecture and it supports a RISC instruction
set. Basic instructions can be executed in one clock period. Optimized
seven-stage pipelining is supported. This improves instruction execution
speed.
In order to make the microcontroller ideal for use in digital control applications,
a 32-bit hardware multiplier enables this CPU to support multiply instructions,
saturated multiply instructions, bit operation instructions, etc.
CPU +« CPU

— Core: V850E2M CPU

— Architecture: V850E2-V3 Architecture Class
¢ Instruction execution times:

Device ""'“'“‘“"‘.'"S‘T“°‘;°“ Maximum CPU clock?®
execution time
V850E2/Fx4-H 6.25 ns 160 MHz
) The maximum CPU clock exceeds the given values, if the CPU clock is dithering
due to usage of a Spread Spectrum PLL (SSCG), and thus the minimum
instruction execution time is shortened.
* 32 x 32 bits general registers
* 7 stage pipeline
e 2 way superscalar
¢ Internal 32-bit architecture
¢ 4 GB linear address space for program and data
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Instruction set

Processor protection functions

— Memory Protection Unit (MPU)
Protection against illegal execution from or data manipulation of CPU
memory areas (up to 5 areas in instruction space, up to 6 areas in data
space)

— System Register Protection (SRP)
Protection against damage to the system registers by a non-trusted
programs

— Peripheral Protection Unit (PPU)
Protection against illegal access to a peripheral modules

— Timing Supervision Unit (TSU)
Protection against inappropriate CPU time possession by a non-trusted
program, and resources and time of disabling interrupts can be managed

V850EZ2 instruction set compatible to former V850 instruction sets plus
additional powerful instructions for reduced code size and increasing
execution speed

Signed multiplication operations in 1 clock

— 16 bits x 16 bits — 32 bits

— 32 bits x 32 bits — 32 bits or 64 bits

— 32 bits x 32 bits — 64 bits

Saturated operation instructions with overflow/underflow detection
32-bit shift instructions in1 clock

Bit manipulation instructions (bit set, clear, not, test)

Load/store instructions with long/short format

Signed load instructions

MAC operation
32 bit x 32 bit + 64 bit — 64 bit

Floating-point operations conformance to ANSI/IEEE standard 754-1985
(IEEE binary floating-point operation standard)
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PPU base

3.2

address

PPU areas and

Peripheral Protection Unit

The addresses of the Peripheral Protection Unit registers description in the
“V850E2M 32-bit Microprocessor Core Architecture User's Manual” are give as
offset addresses. The base address is give below:

<PPU_base> = FFFF 51004

The control registers for each protected area comprises 4 registers:

registers PPVn — Validating general peripheral device protection
e PPTn — Specification protection type of general peripheral device
¢ PPPn - Specification of OS peripheral device
e PPSn - Specification of special peripheral device
These registers are numbered with n = 0 to 4.
The bits in these 32-bit wide registers are named
¢ PPVn.PPVnm — Validating general peripheral device protection
e PPTn.PPTnm — Specification protection type of general peripheral device
¢ PPPn.PPPnm — Specification of OS peripheral device
¢ PPSn.PPSnm — Specification of special peripheral device
with m = 0 to 31.
The table below defines the protected address ranges, their control registers
and bits and the modules in the respective address area.
Table 3-1 PPU protected areas and modules (1/3)
Protection control
Protection | Registers Bits
range PPVn, PPTn, | PPVnm, PPTnm, Module name Address range
size PPPn, PPSn | PPPnm, PPSnm
n= m=
1120 B 0 0 INTC FFFF 6000y - FFFF 645F
8B 1 Code flash cache control FFFF 6480y - FFFF 6487
256 B 22 MEMC FFFF 7200y - FFFF 72FFy
256 B 23 DMAC (DMAC FFFF 7300y - FFFF 73FFy
256 B 24 FFFF 74004 - FFFF 74FFy
512B 25 FFFF 75004 - FFFF 76FFy
512 B 26 FFFF 7700y - FFFF 78FF
512B 27 FFFF 79004 - FFFF 7AFFy
512B 28 FFFF 7B00y - FFFF 7CFFy
512 B 29 FFFF 7D0O0y - FFFF 7EFFy
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Table 3-1 PPU protected areas and modules (2/3)
Protection control
Protection | Registers Bits
range PPVn, PPTn, | PPVnm, PPTnm, Module name Address range
SlZE PPPn, PPSn | PPPnm, PPSnm
n= m=
64 KB 1 0 Port Pnm control FF40 0000y - FF40 FFFFy
1 Port filters control FF41 0000y - FF41 FFFFy
2 Clock Controller FF42 0000y - FF42 FFFFy
Stand-by Controller
Reset Controller
Port JPnm control FF44 0000y - FF44 FFFFy
FE level non-maskable FF45 0000y - FF45 FFFFy
interrupt sharing
8 FCNO FF48 0000 - FF48 FFFFy
9 FF49 0000 - FF49 FFFF
10 FCN1 FF4A 0000 - FF4A FFFFy
11 FF4B 0000y - FF4B FFFFy
12 FCN2 FF4C 0000y - FF4C FFFFy
13 FF4D 0000y - FF4D FFFFy
14 FCN3 FF4E 0000y - FF4E FFFFy
15 FF4F 0000y - FF4F FFFFy
16 FCN4 FF50 0000y - FF50 FFFFy
17 FF51 0000, - FF51 FFFF
18 DCNO FF52 0000y - FF52 FFFF
19 FF53 0000y - FF53 FFFFy
24 FLX0 FF58 0000 - FF58 FFFF
28 URTEO/LMAO FF5C 0000y - FF5C FFFF
29 URTE1/LMA1 FF5D 0000y - FF5D FFFFy
30 URTE2/LMA2 FF5E 0000y - FF5E FFFFy
31 URTES3/LMA3 FF5F 0000y - FF5F FFFFy
64 KB 2 0 URTE4/LMA4 FF60 0000y - FF60 FFFFy4
1 URTES5/LMA5 FF61 0000 - FF61 FFFFy
2 URTE6/LMA6 FF62 0000 - FF62 FFFFy
3 URTE7/LMA7 FF63 0000y - FF63 FFFFy4
4 URTES8/LMAS FF64 0000 - FF64 FFFFy
5 URTE9/LMA9 FF65 0000y - FF65 FFFF
6 URTE10/LMA10 FF66 0000y - FF66 FFFFy4
7 URTE11/LMA11 FF67 0000 - FF66 FFFFy
12 CSIHo FF6C 0000y - FF6C FFFF
13 CSIH1 FF6D 0000y - FF6D FFFFy
14 CSIH2 FF6E 0000y - FF6E FFFFy
16 CSIGO FF70 0000y - FF70 FFFF
18 CSIG2 FF72 0000y - FF72 FFFFy
RO1UHO0002ED0200 Rev. 2.00 :{EN ESNS 146

Apr 29, 2013



Chapter 3 CPU System Functions
Table 3-1 PPU protected areas and modules (3/3)
Protection control
Protection | Registers Bits
range PPVn, PPTn, | PPVnm, PPTnm, Module name Address range
SlZE PPPn, PPSn | PPPnm, PPSnm
n= m=
20 CSIG4 FF74 0000y - FF74 FFFFy
22 Back-up RAM FF76 0000y - FF76 FFFF
23 FE level maskable interrupt FF77 0000y - FF77 FFFFQ
selection,
TAUAnN input selections,
TAUJnN input selections,
FCNn signal selections,
4 KB 3 0 OSTMO FF80 00004 - FF80 OFFF4
2 CLMAO FF80 2000y - FF80 2FFFy4
3 CLMA1 FF80 3000y - FF80 3FFF
4 CLMA2 FF80 40004 - FF80 4FFF4
5 CLMA3 FF80 50004 - FF80 5FFFy4
6 WDTAO FF80 6000y - FF80 6FFFH
7 WDTA1 FF80 70004 - FF80 7FFF4
8 TAUAO FF80 8000y - FF80 8FFFy
9 TAUB1 FF80 9000y - FF80 9FFF
10 TAUB2 FF80 A00Oy - FF80 AFFFy
11 TAUCS FF80 BO0Oy - FF80 BFFFy
12 TAUC4 FF80 C000y - FF80 CFFFy
13 TAUCS5 FF80 D000y - FF80 DFFFy
14 TAUC6 FF80 E000y - FF80 EFFFy
15 TAUC7 FF80 FOO0y - FF80 FFFF
16 PMCAO, DLYAO FF81 00004 - FF81 OFFFy
17 TAUJO FF81 10004 - FF81 1FFFy
18 TAUJA FF81 2000y - FF81 2FFF
20 RTCAO FF81 40004 - FF81 4FFFy
21 TAPAO FF81 50004 - FF81 5FFFy
24 VCPCO FF81 8000 - FF81 8FFFy
25 ENCAO0 FF81 90004 - FF81 9FFFy
27 FOUT FF81 BO0Oy - FF81 BFFFy4
29 ADCAO0 FF81 D000y - FF81 DFFFy
30 ADCA1 FF81 E000y - FF81 EFFFy
31 DCRAO FF81 FOOOy - FF81 FFFFy
4 KB 4 0 IICABO FF82 0000y - FF82 OFFFy
10 RNGAO FF82 A0OOy - FF82 AFFF4
11 KRO FF82 BO0Oy - FF82BFFFy
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3.3 Timing Supervision Unit

TSU base address The addresses of the Timing Supervision Unit registers description in the
“V850E2M 32-bit Microprocessor Core Architecture User's Manual” are give as
offset addresses. The base address is give below:

<TSU_base> = FFFF 50004

3.4 Memory Protection Unit (MPU)

Caution DPAS5 is always used in "base/mask specification mode".

If the address of an accessed data is located below the configured upper
boundary address of DPA5 and due to the length of the data, the access is
crossing the upper boundary, an access violation will not be generated,
although upper bytes of the unaligned access are located above the
configured upper boundary of DPAS.

Therefore it is recommended to avoid any unaligned accesses, which could
lead to crossing of the upper boundary of the DPAS5 region.

Refer to the “V850E2M 32-bit Microprocessor Core Architecture User’s
Manual” Architecture User’s Manual (RO1US0001EJxxxx) for the DPA5U and
DPASL registers description.
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3.5

Note

3.5.1

Table 3-2

H/W lock function

CPU Access Bus Structures and Latencies

The CPU accesses the configuration, control and status registers of all
functional modules of the microcontroller in different ways, depending on
where they are located:

¢ modules of the CPU Subsystem:
refer the section to “CPU Subsystem modules access” below

¢ modules externally to the CPU Subsystem (PBUS/HBUS modules):
refer the section to “PBUS/HBUS modules access” below.

For a detailed description of the CPU Subsystem refer to the section “CPU
Subsystem” below in this chapter.

CPU Subsystem modules access

For accessing the registers of modules on the CPU Subsystem the dedicated
busses LSPB and GSPB are provided. Both are controlled only by the CPU.

V850E2 CPU Subsystem control busses

Registers of module CPU master bus
LSPB GSPB
Interrupt Controller (INTC) R/W -
Timing Supervision Unit (TSU) R/W -
Peripheral Protection Unit (PPU) R/W -
DMA/DTS Controller (DMAC) - R/W
HBUS slave I/F - R/W
HBUS master I/F - R/W
PBUS I/F - R/W
Data flash I/F - R/W

The LSPB and GSPB busses support the hardware lock function.

Thus bit manipulation instructions (CLR1, NOT1, SET1, TST1) can be applied
to all registers accessed via the LSPB and GSPB bus, provided the register
allows 8-bit access.

Byte/halfword The LSPB and GSPB busses support byte and halfword accesses.
access Thus each byte or halfword of all registers accessed via the LSPB and GSPB
bus can be accessed separately.
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3.5.2

H/W lock function

PBUS byte/halfword
access

Caution

HBUS access

PBUS/HBUS modules access

The CPU communicates with PBUS and HBUS modules - these are not
located on the CPU Subsystem - via the CPU Subsystem’s PBUS and HBUS
master interfaces.

The PBUS and HBUS master I/F do not support the hardware lock function.

All PBUS modules are accessed on 32-bit word aligned addresses. Further
each read or write is carried out with 32-bit width on the bus.

However the CPU can also perform byte (load/store byte) and halfword (load/
store halfword) access instructions with the following results:

¢ Byte read accesses

— The CPU instructions LD.B and SLD.B (load of signed byte data) loads
the word aligned byte to bits [7:0] of a CPU general purpose register.
The general purpose register bits [31:8] will be sign extended.

— The CPU instructions LD.BU and SLD.BU (load of unsigned byte data)
loads the word aligned byte to bits [7:0] of a CPU general purpose
register.

The general purpose register bits [31:8] will be zero-extended.

¢ Halfword read accesses

— The CPU instructions LD.H and SLD.H (load of signed halfword data)
loads the word aligned halfword to bits [15:0] of a CPU general purpose
register.

The general purpose register bits [31:16] will be sign extended.

— The CPU instructions LD.HU and SLD.H loads the word aligned halfword
to bits [15:0] of a CPU general purpose register.
The general purpose register bits [31:16] will be zero-extended.

* Write access
A byte (CPU instructions ST.B, SST.B) or halfword (CPU instructions ST.H,
SST.H) write access corrupts the not written bytes of the word address.

Do not perform byte or halfword write accesses, unless the write target is only
8 bit (for byte access) or 16 bit respectively (for halfword access) wide, so that
the upper 3 bytes or 2 bytes respectively can not become corrupted.

All accesses via the HBUS have to be performed in 32-bit width.
Thus halfword and byte accesses are not permitted.
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Bus clocks The CPU Subsystem is supplied with the CKSCLK_000 clock (CPUCLK). If the

Bus clocks notation

Caution

CPU (respectively the DMA Controller) accesses modules, external to the CPU
Subsystem, these modules are members of different clock domains. Thus the
bus clocks may have to be synchronized, when the CPU accesses the
concerned modules.

This section explains the bus structures and its clocks and defines access
latencies, when different bus clocks have to be synchronized.

The bus clocks PCLK and HCLK have an index, that indicates the clock, the
bus is operating with. For instance, PCLKqq denotes a PBUS with the PCLK

clock synchronous to CKSCLK_000, or in general:
e PCLK,, is a PBUS clock synchronous to CKSCLK_mn

* HCLK,,, is a HBUS clock synchronous to CKSCLK_mn

Since access to modules on clock domains with bus synchronizers may induce
latencies of several cycles of the CPUCLK, the flow of the CPU program may
become inconsistent.

That means a CPU instruction, that accesses CPU Subsystem modules (in
particular INTC, DMAC), follows an instruction, that accesses a module with
bus synchronizer latencies, the access to the CPU Subsystem module may
become effective before the first one (module access via bus synchronizer).

Refer to the further descriptions in this section for details.
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(1) VB850E2/Fx4-H CPU access bus structures

The following diagram shows the bus structure for CPU accesses to other
modules of the V850E2/Fx4-H devices.

CPU Subsystem £
INTC | [DMAC co
g
%3
PBUS HBUS 8 -
VF VF CPUCLK HBUS
PBUS HBUS Cross Connection
(PCLK,,,) (HCLK,,,)
HCLK
HBUS 12 ETHAO
IIF ’
I L HOLK | HBUS-
HBUS RAMO
(HCLK,,,/2)
PBUS 12 HCLK [ HBUS-
I/E : RAM1
PBUS
(PCLK,,,/2)
| PpBus
Synchronizer c
PBUS EI
(PCLK ) =
Module | &
mn_1 o
— ©
S
Module | ©
5 mn_2 (@)
i
CKSCLK_mn CKSCLK_000

Clock Controller

Figure 3-1 V850E2/Fx4-H CPU access bus structures

The CPU accesses
* all PBUS modules with the PCLKq/2 clock

 all HBUS modules with the HCLKo/2 clock

CPU Subsystem The CPU accesses modules of the CPU Subsystem (DMA Controller, Interrupt
modules Controller) via CPU Subsystem internal busses. The bus clock of these busses
is CPUCLK (CKSCLK_000). Thus no bus synchronization is required.
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Clock domains
m_n

HBUS modules on

All PBUS interfaces are supplied with clocks from different clock domains
CKSCLK_mn.

Thus CPU accesses with PCLKo¢/2 = CKSCLK_000/2 to the clock domain’s

m_n PBUS interfaces are synchronized to the target clock domain
CKSCLK_mn.

Refer to the section “PBUS Synchronizer” below for information about the
PBUS synchronizers latencies.

All HBUS interfaces of modules of the HBUS Cross Connection system are

HBUS Cross directly supplied with CKSCLK_000/2, that is synchronous to the CPUCLK
Connection domain clock CKSCLK_000. Thus no synchronizer is required.
3.5.3 PBUS Synchronizer
The PBUS synchronizers synchronize the bus clock PCLKqyq/2 from the CPU
to the target clock domain’s PBUS clock PCLK .
Clock Controller
CKSCLK_000 CKSCLK_mn
PCLK,,,/2
1:2
CPUCLK
PBUS|| pgys _| , |PBUS
IIF [ (PCLK,,,) I/F
— PBUS PCLK Clock domain m_n
Subsystem (PCLK/2) PBUS
module
PBUS I/F
PBUS PBUS |
Synchronizer | (PCLK_ )
Figure 3-2 PBUS synchronizer
The synchronizers generate latencies during CPU accesses to the PBUS
modules on the clock domain m_n.
The maximum latency of a clock domain m_n PBUS access is calculated by
the following formula:
Latency cycles = 4 x PCLKggo/2 + 4 x PCLK
Notes 1. The synchronization latency always applies, even if both clocks are
configured to use same clock source or frequency.
2. The bus synchronizers are shown in the clock domain figures in section
“Clock Domain Figures”in the chapter “Clock Controller”.
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M

Overall PBUS latencies

The overall access latency of a CPU access to a PBUS module is calculated
as follows:

¢ Read access:

TaccRD = 16- PCLKOOO +6- PCLKmn + WRD . PCLKmn

* Write access:
TachR = 6 - PCLKOOO +6- PCLKmn + WWR . PCLKmn
Wgp and Wyyr specify the number of wait clocks, induced by the PBUS

module upon read respectively write access. Refer to the section “Module wait
clocks insertion” below for the Wgp and W\ values of the different modules.

overall access latency T, /T

CPU Subsystem

accRD" * accWR

Clock domain m_n

CPU PBUS PCLK,y, PBUS | PCLK,/2 PBUS PCLK | PBUS
I/F I/F Synchronizer module
]
I 1:2
| —
CKSCLK_000 CKSCLK_mn
Clock Controller
Figure 3-3 Overall PBUS access latency

CPU write access

CPU read access

If the PBUS is not occupied, i.e. the PBUS is idle, the write access is
immediately forwarded and the CPU continues with the next instruction.

If the PBUS is occupied because of a former CPU write or a DMA access, the
CPU is stopped until the PBUS is idle.

Upon a CPU read access to any PBUS module, CPU operation stops until the
requested data is available.
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3.5.4 Module wait clocks insertion
The following modules insert wait states when accessed by the CPU.
Note All other module registers, which are not listed in the following table, do not
inserted any wait clocks (Wgp = Wyyg = 0).
Table 3-3 Module registers access wait clocks
Module Registers Read wait clocks Wgp Write wait clocks Wyyg
FlexRay (FLX) All registers 1 PCLK 0 PCLK

FlexRay RAM write through input
buffer:

FLXnWRDSm

FLXnWRH[3:1]

n.a. (write only)

0 PCLK

FlexRay RAM read through output
buffer:

FLXnRDDSm

FLXnRDHI[3:1]

2 PCLK

n.a. (read only)

CAN Controller
(FCN)

FCNnMmDAT([7:0]B
FCNNnMmDTLGB
FCNNnMmSTRB
FCNnDNBMRX][3:0]
FCNnMmCTL
FCNnCMLISTR
FCNnCMLOSTR

2 PCLK

2 PCLK

FCNnCMRGRX
FCNNnCMTGTX
FCNnMmDAT][6,4,2,0]H
FCNnMmMIDOH
FCNnMmMID1H

2 PCLK

1 PCLK

FCNnMmDAT[4,0]W
FCNnMmMIDOW

3 PCLK

2 PCLK

FCNNnCMCLCTL.FCNnCMCLSERC

n.a. (write only)

1to 10 PCLK

FCNnCMCLCTL
except FCNNnCMCLSERC bit

0 PCLK

3 PCLK

Diagnostic CAN
Controller (DCN)

DCNnMmDAT[7:0]B
DCNnMmDTLGB
DCNnMmMSTRB
DCNnDNBMRX[3:0]
DCNnMmCTL
DCNNnCMLISTR
DCNnCMLOSTR

2 PCLK

2 PCLK

DCNnCMRGRX
DCNNCMTGTX
DCNnMmDAT[6,4,2,0]H
DCNnMmMIDOH
DCNnMmMID1H

2 PCLK

1 PCLK

DCNnMmDAT[4,0]W
DCNnMmMIDOW

3 PCLK

2 PCLK

DCNnNCMCLCTL.DCNnCMCLSER
C

n.a. (write only)

110 10 PCLK

DCNnCMCLCTL
except DCNNnCMCLSERC bit

0 PCLK

3 PCLK
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3.6

3.6.1

LSIntOsc -

CPU Subsystem

This section gives an overview about the CPU Subsystems.
The CPU Subsystems comprise

* the CPU and CPU dedicated components, e.g. the processor protection
functions

¢ busses to instruction and data memory

* various interfaces to the other microcontroller modules, e.g. the PBUS and

data flash interface
¢ the Interrupt Controller (INTC)
¢ the DMA/DTS Controller (DMAC)
¢ On-chip Debug unit

¢ several bus systems with bus arbiters that allow access of the bus masters

to all other modules

Power and clock domain

The CPU Subsystem lies on the Isolated-Area-0 and its clock CPUCLK is
supplied from the domain clock CKSCLK_000.

ROSCS.
ROSCSCLKEN

/

HSIntOsc -2

MainOsc |2

1:[2,4,8,32] . CKSCLK_000 CPU

CPUCLK CPU Subsystem

CKSC_000

PLLO =

Figure 3-4

CPU Subsystem
H/W reset

Table 3-4

101,248 |-

\

CPU Subsystem clock supply

The CPU Subsystem and its registers are initialized by the following reset
signal:

CPU Subsystem reset signal

CPU Subsystem Reset signal

CPU Subsystem | e Reset Controller: SYSRES
e Stand-by Controller: DPSTPWU_O

(Isolated-Area-0 wake-up from DEEPSTOP mode)
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3.6.2 CPU Subsystem busses overview

The table below gives an overview about the CPU Subsystem busses and their
general purpose.

Refer to the following section for detailed information about the CPU
Subsystem.

Table 3-5 Bus systems

sw?;;jtem Bus Purpose Bus master
internal Local System Access to registers of CPU
Peripheral Bus LSPB |« Time Supervision Unit TSU
¢ Peripheral Protection Unit PPU
¢ Interrupt Controller INTC
CPU system bus CPU access to CPU
¢ external HBUS slaves (via HBUS master I/F)
e PBUS/GSPB bus
e Data flash
DMA data bus DMAC access to HBUS DMAC
e Data RAM
¢ external HBUS slaves (via HBUS master I/F)
e PBUS/GSPB bus
¢ Data flash
HBUS data bus External HBUS master access (via HBUS slave I/ | external HBUS master
F) to (via HBUS slave I/F)
e Data RAM
e Code flash
¢ external HBUS slaves (via HBUS master I/F)
e PBUS/GSPB bus
e Data flash
Global System Access to registers of CPU, DMAC,
Peripheral Bus GSPB |+ DMA/DTS Controller DMAC external HBUS master
« HBUS bridge (via HBUS slave I/F)?
e PBUSI/F
e data flash I/F
external | PBUS Access to all PBUS modules via the PBUS CPU, DMAC,
master I/F external HBUS master
(via HBUS slave I/F)2
HBUS Access to all HBUS slave modules via the HBUS | CPU, DMAC,
master I/F external HBUS master
(via HBUS slave I/F)2

a) Refer to the following sections more information about the buses arbitration.
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3.6.3 VB850E2K/Fx4-H CPU Subsystem

The diagram below shows a CPU Subsystem block diagram of the V850E2K/
Fx4-H product series.

V850E2M-H CPU Subsystem

. A\ N Nexus
On-Chip Debug K—) Debug I/F
TSU PPU INTC
Clock
ﬁ ﬁ j CPUCLK ~— Conggller
l LSPB bus (CKSCLK_000)
LSPB
SRP bridge
MPU I I
CPU instruction bus : %ggﬁ
cache
Data Code Code flash
V850E2 buffer af:ﬁﬁgr «———1 Code tlas
CPU I_— —]
CPU data bus K’ » —l—
N V| Dat Dat
bus. /‘—l\,_ll—l_') RAM K———)| Data RAM
arbiter [_x]arbiter
CPU —V]
FPU bus
arbiter
DMA/DTS | ._BMA data bus TT
(DMAC)
—i CPU system bus
| IR I
I y—‘ H HHBUSdatabus H H ‘ J
Ul ULl 1
MEMC HBUS i PBUS/GSPB Data flash
arbirtnea:S ¢ | arbiter | Zr?)it:f
HBUS bridge ,ﬁ
HBUS HBUS Dataflash|. |
MEMC slave I/F master I/F GSPB I/F || PBUS I/F I/IF —™ Data
AN W W TN W write flash
T Cache/buffer
== e [
A4 Z A4 \L
External |XBUS mastersl | XBUS slaves PBUS
memory |/F XBUS modules

Figure 3-5 V850E2/Fx4-H CPU Subsystem
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All busses for transferring data between the various modules are controlled by
three masters:

e CPU

¢ DMA/DTS Controller (DMAC)
¢ HBUS master via HBUS slave I/F

Table 3-6 V850E2/Fx4-H CPU Subsystem data/instruction busses

Code Data Data PBUS/ HBUS
L EEET B flash RAM flash | GSPB IF | master yF | MEMC
CPU Instruction R R - - - R2
(128 bit)
Data (32 bit) R RW R/W R/W R/W R/W
DMA/DTS DMA data bus R R/W R R/W R/W R/W
Controller (32 bit)
HBUS slave I/F HBUS data bus R R/W R R/W R/W R/W
(32 bit)

a)  CPU instruction fetches from these sources may take a considerable amount of CPU clock cycles, resulting in

a loss of CPU performance. Thus instruction fetches from these sources are not recommended.

(1) Code flash access

Table 3-7 Code flash access

<— CPU instruction bus
Code Code
flash flash Data | <— CPU data bus
Code flash arbiter/ | cache | bUS [ pD\A data bus
Data arbiter
buffer " HBUS data bus
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(2) Data RAM access

Table 3-8 Data RAM access

& CPU instruction bus

Data Data | <~ CPU data bus
Data RAM RAM | bus " "5y data bus
arbiter | arbiter

< HBUS data bus

Caution Before fetching any instruction code from the data RAM, make sure to initialize
the 16-byte boundary area of the data RAM that contains the instruction code
to fetch.

A 16-byte boundary area is an area from the address XXXX XXX0y to
XXXX XXXFy.

For initializing the data RAM, any data values can be written, but the data
RAM area must be initialized before an instruction is fetched from it.

If an instruction is fetched from an uninitialized data RAM area, a memory
protection exception (MEP) might occur.

Note In general, it is recommended to initialize all the data RAM before reading it.

(3) Data flash I/F access

Table 3-9 Data flash I/F access

Data < CPU data bus
Data flash I/F flash | < HBUS data bus
arbiter <— DMA data bus

Data flash wait Concerning data flash access refer also to the section “Data flash wait cycle
cycles control”below in this chapter.

(4) PBUS I/F, GSPB I/F access

Table 3-10 PBUS I/F, GSPB I/F access

PBUS I/F I;%Lli%/ : 3:3 ;12::23 S
CSPBIF arbiter
I < DMA data bus
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(5) HBUS master I/F access

Table 3-11 HBUS master I/F access

HBUS master I/F

HBUS
master
arbiter | <~ HBUS data bus

CPU | <~ CPU instruction bus

bus " "CpU data bus
arbiter

<— DMA data bus

(6) MEMC access

Table 3-12 MEMC access

MEMC

MEMC
master
arbiter | <— HBUS data bus

CPU | <~ CPU instruction bus

bus " "CpU data bus
arbiter

<— DMA data bus

(7) CPU Subsystem busses arbitration policies

The following tables specify the arbitration policies of the CPU Subsystem

busses arbiters.

Table 3-13 1-stage arbiters arbitration policies

Arbiter Policy Masters
Code flash Fixed priority High: DMA/CPU data bus (via data bus arbiter)
cache/Data Low: CPU instruction bus
buffer
Code flash Round robin HBUS
Code flash cache/Data buffer
Data RAM Round robin CPU instruction bus
CPU data bus/DMA (via data bus arbiter)
HBUS
Data bus Fixed priority High: DMA
Low: CPU data bus
CPU bus Fixed priority High: CPU data bus
Low: CPU instruction bus

R01UHO0002ED0200 Rev. 2.00
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Table 3-14 2-stage arbiters arbitration policies

Arbiter Policy Masters
HBUS master Stage 1:
Round robin HBUS
CPU system bus (from CPU bus arbiter)
Stage 2:

Fixed priority:

High: DMA

Low: HBUS/CPU system bus (from stage 1)

MEMC Stage 1:
Round robin HBUS
CPU system bus (from CPU bus arbiter)
Stage 2:
Fixed priority: High: DMA
Low: HBUS/CPU system bus (from stage 1)
PBUS/GSPB Stage 1:
Round robin HBUS
CPU data bus
Stage 2:
Fixed priority: High: DMA
Low: HBUS/CPU data bus (from stage 1)
Data flash Stage 1:
Round robin HBUS
CPU data bus
Stage 2:

Fixed priority:

High: DMA

Low: HBUS/CPU data bus (from stage 1)

(8) CPU Subsystem HBUS bridge

For details concerning the CPU Subsystem HBUS bridge refer to 3.74 “CPU
Subsystem - HBUS Bridge” on page 187 .
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3.6.4 VB850E2 system manual

Detailed descriptions of the various CPU Subsystem functions can be found in
the following documents:

Table 3-15 CPU Subsystem functions information sources

Function V850E2M Architecture This manual
(RO1US0001EJxxxx) (R0O1UH0002ED0200)

V850E2 CPU (including instruction set) N -
Floating-Point Unit (FPU) N -
Processor protection functions N -

(MPU, SPR, PPU, TPU)

DMA/DTS Controller (DMAC) - N

Interrupt Controller (INTC) - \

HBUS bridge - \
Code/Data flash - \

Data RAM - V
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3.7 Data flash wait cycle control

Caution

CPU read accesses to the data flash require insertion of some wait cycles to

access the flash memory.

The minimum number of wait cycles, in units of CPU Subsystem clock cycles
CPUCLK, depends on the CPUCLK frequency and has to be selected via the
wait cycle control register DCLKWAIT, as shown in the table below.

The data flash wait cycle control register DCLKWAIT has to be set before the
first CPU access to the data flash.

Table 3-16 Data flash wait cycle setting

CPU clock frequency? DCLKWAIT register CPU clock wait cycles
<10 MHz > 04 >4
<20 MHz > 054 >5
<30 MHz > 06 >6
<40 MHz > 074 >7
<50 MHz > 084 >8
<60 MHz > 09 >9
<70 MHz > 0AH >10
<80 MHz > 0By > 11
<90 MHz >0CH >12

<100 MHz > 0Dy >13
<110 MHz > 0Ey >14
<120 MHz > 0F >15
<130 MHz > 10y >16
<140 MHz > 11y >17
<150 MHz =12y >18
<160 MHz >13, >19

a) If the CPU clock CPUCLK is supplied by the PLLO in SSCG mode, the given CPU
clock frequency refers to the center frequency.
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Access
Address

Initial Value

Table 3-17

DCLKWAIT - data flash wait cycle control register

This register is used to select the number of wait cycles for accessing the data

flash.

This register can be read/written in 8-bit units.

FF43 6000
174

4 3 2 1 0

WAIT[4:0]

RW

DCLKWAIT register contents

R/W

R/W R/W R/W R/W R/W

Bit position

Bit name

Function

4100

WAIT[4:0]

Sets the number of wait cycles, as shown in the

table below:
04y: 4 wait cycles
05y: 5 wait cycles
06y: 6 wait cycles
07y: 7 wait cycles
08y: 8 wait cycles
09y: 8 wait cycles
OAy: 9 wait cycles
0By: 10 wait cycles
0Cy: 11 wait cycles
0Dy: 12 wait cycles
OEy: 13 wait cycles
OF4: 14 wait cycles
10y: 15 wait cycles
11: 16 wait cycles
12y: 17 wait cycles
134: 18 wait cycles
all others: prohibited
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LSIntOsc

3.8

M

HBUS Cross Connection System

The HBUS Cross Connection system interconnects the following functional

modules:

¢ CPU Subssytem

* Ethernet Controller ETHAO
¢ HBUS-RAMO

¢ HBUS-RAM1

HBUS clock supply

The HBUS Cross Connection and all connected modules are supplied by the
CPU Subssytem clock domain CKSC_000 divided by 2. The maximum center

frequency is 80 MHz.

ROSCS.
ROSCSCLKEN

HSIntOsc

MainOsc

1:[2,4,8,32] |— CKSCLK_000

1:2

CPUCLK

CKSC_000

PLLO

101,248 |

Figure 3-6 HBUS clock supply

HCLK

HBUS
Cross Connection
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(2) HBUS functional summary

Notes

The HBUS Cross Connection system enables several bus masters to access
various slave modules.

The following diagram shows the HBUS participants and their data port

properties.

1. The diagram below does not show any control ports, which give access to
the modules registers.

2. The arrows in the diagram below show the direction of the data flow.

B [Master I/F | 32 bit —~
mo

g

e

&7 slave IF 32 bit >

ETHAO
Clock Controller [|F2XSCKL000 f
32 bit
Master
CPU ;
Subsystem HCLK
J HBUS
CPU

Cross Connection

Master I/F| sjave I/F arbiter

CPU HBUS

HBUS RAMO
arbiter

HBUS RAM1
arbiter

A

A

Figure 3-7 HBUS Cross Connection

32 bit
Slave

!

32 bit
Slave

!

HBUS
RAMO

HBUS
RAM1
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(3) HBUS data ports

The HBUS data ports are used to interchange data between the different
HBUS participants and are shown in the tables below.

Table 3-18 HBUS master data ports

Master ports Width
Ethernet Controller data 32 bit
CPU Subsystem HBUS master I/F data 32 bit

Table 3-19 HBUS slave data ports

Slave ports Width
HBUS-RAMO data 32 bit
HBUS-RAM1 data 32 bit
CPU Subsystem HBUS slave I/F data 32 bit

3.8.1 HBUS connection matrix
The following diagram shows the control busses of the masters to the slaves.

Note The arrows in the diagram below show the direction of access control, thus do
not show the data flow directions.

CPU Subsystem

HBUS- HBUS-
HBUS HBUS
master I/F slave I/F ETHAO RAMO RAM1
A A A
CPU HBUS HBUS RAMO HBUS RAM1
slave I/F arbiter arbiter arbiter
A T I A \ T A A
y ' o
. ®

HBUS Cross Connection

Figure 3-8 HBUS control busses

The HBUS Cross Connection system allows connectivity between the different
bus masters and slaves as indicated in the following tables.
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Table 3-20 HBUS data path cross connection matrix

Slave data ports

CPU
Master data ports HBUS- HBUS- | Subsystem
RAMO RAM1 HBUS
slave I/F
Ethernet Controller data R/W R/W R/W
CPU Subsystem HBUS master I/F data R/W R/W -

3.8.2 HBUS arbiters policy

The HBUS arbiters
¢ HBUS-RAMO arbiter
e HBUS-RAM1 arbiter

¢ CPU Subsystem HBUS slave I/F arbiter

implement round robin arbitration policy.
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3.9

Operation modes

This section describes the operation modes of the V850E2/Fx4-H and how the
modes are selected.

The following operation modes are available:
¢ Normal operation mode

¢ Serial flash programming mode

¢ Boundary Scan mode

After release of the Power-On-Clear reset or external RESET the
microcontroller starts to fetch instructions from an internal boot ROM which
contains the internal firmware. The firmware checks the FLMDO pin, and
optionally also the FLMD1, MODEO, MODE1 and PO_4 pins, to set the
operation mode after reset release according to the table below.

Table 3-21 Selection of operation modes
Pins Operation mode
FLMD1 MODEO MODE1
AR (PO_1) (PO_2) (PO_3) P0_4
VSS VSS X X X Normal operation mode
VDD X X X Setting prohibited
VDD VSS X X X Serial flash programming mode
VDD VSS VSS VSS Boundary Scan mode
VDD X X Setting prohibited
For starting the microcontroller in a certain operation mode properly the mode
pins and the ports of the JPO port group have to be set up correctly, as
described in the section “Mode pins and JPO connections” below.
3.9.1 Normal operation mode
In normal operation mode, the internal flash memory is not re-programmed.
After reset release, the firmware branches to the start of the active boot swap
cluster. User program execution is started.
Debug mode Debug mode is basically a normal operation mode, but the debugger changes
the device into debug mode via DCUTRST upon reset release.
3.9.2 Flash programming mode

In serial flash programming mode, the internal flash memory is erased and

reprogrammed.

After reset release, the firmware initiates loading of the user's program code
from the external flash programmer and programs the flash memory.

After detaching the external flash programmer, the microcontroller can be
started up with the new user's program in normal operation mode.

For more information see chapter “Flash Memory”.
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3.9.3 Boundary Scan mode

In Boundary Scan mode the microcontroller enters the interconnection test
method according to IEEE Std. 1149.1.
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3.10 Mode pins and JP0 connections

This section describes the wiring of the
e port group JPO (JPO_O to JPO_5)

* mode signals FLMDO, FLMD1 (P0_1), MODEO (PO_2), MODE1 (P0_3)
e PO_4 port

in different microcontroller modes.

The function of the above mentioned pins depends on the mode:

Table 3-22 JPO0 and mode pin functions

Operation mode
Pin/port Flash programming
Normal operation Debugger Boundary scan
Asynchronous Synchronous
JPO_0 I/O port DCUTDI FLURORTX FLCSOSI DCUTDI
JPO_1 I/O port DCUTDO I/O port FLCS0SO DCUTDO
JP0O_2 I/O port DCUTCK I/O port FLCSO0SCI DCUTCK
JPO_3 I/0O port DCUTMS I/0O port I/0O port DCUTMS
JPO_4 /O port DCUTRST /O port /0 port DCUTRST
JP0_5 /0 port DCUTRDY /0 port /0 port /O port
FLMDO FLMDO FLMDO FLMDO FLMDO FLMDO
PO_1 FLMD1/1/O port? | FLMD1/I/O port® | FLMD1///O port? | FLMD1/I/O port? | FLMD1/I/O port?
PO_2 I/O port I/O port I/O port I/O port MODEO
PO_3 I/0O port 1/0 port I/0O port I/0O port MODEH1
PO_4 1/0 port /0 port /O port /0 port vssP

a)

and alternative functions.

b)

Pull-up/pull-down

Notes 1.

In boundary scan mode low level must be input to PO_4.

FLMD1 is used for mode setting, when the reset is released. Afterwards PO_1 can be used for general port

FLMDO has no port functionality and is exclusively used for mode setting.

2. Usage as /O port means, the port can be used in port input/output and
alternative modes.

resistors

The size of the resistors, shown in the following descriptions, depends on
several parameters like current flow through the resistors in active level, secure

level detection with maximum specified leakage current and maximum drive
level of the driving port. Refer to the Electrical Target Specification for details.
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3.10.1 Normal operation mode
In normal operation mode the JPO port group and the ports used for MODEDO,
MODE1 and P0_4 can be used for general port and alternative functions.
Normal operation mode is selected by
FLMDO FLMD1 (P0_1)?2 MODEO (P0_2) MODE1 (P0_3) P0O_4
low level low level don'’t care don’t care don’t care

a)

FLMD1 can be used for general port and alternative functions after reset release.

FLMDO has to be low level and therefore needs to be connected to GND via
the resistor R1.

FLMD1 and DCUTRST have to be low level at reset release and therefore
need to be connected to GND via the resistors R2. Afterwards PO_1 and
JPO0_4 can be used for general port and alternative functions.

The target value of R1 is 82 kC. For the exact dimensioning of the FLMDO pull-
down resistor R1 refer to the Electrical Target Specification.

Application board
VDD

L EVDD V850 uC

»| DCUTRST/JPO_4
-—»| JPO_2
<—»| JPO_3
-<—| JPO_O
-—>»| JPO_1

-<—>| JPO_5

—| RESET

> FLMDO
FLMD1/P0_1
PO_2

-<—>| P0_3

PO_4

EVSS

GND

Figure 3-9 Pin connections in normal operation mode
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3.10.2 Debug mode

In debug mode the debugger is connected to the pins of the port group JPO.
The ports used for MODEO, MODE1 and P0O_4 can be used for general port
and alternative functions.
Debug mode is basically a normal operation mode, but the debugger changes
the device into debug mode via DCUTRST upon reset release.
Debug mode is selected by

FLMDO FLMD1 (P0_1)? MODEO (P0_2) MODE1 (P0_3) P0O_4

low level low level don'’t care don’t care don’t care

a) FLMD1 can be used for general port and alternative functions after reset release.

TDO, TRDY
pull-up resistors

Since the microcontrollers DCUTDO and DCUTRDY outputs are in high-
impedance state during RESET, the R3 resistors maintain a high level at the
On-chip Debugger's TDO and TRDY inputs during reset time.

The pull-up resistors R3 at TDO and TRDY may be recommended to be
mounted (for instance on the debugger adapter board/cable or on the
application board) in order to avoid temporarily undefined levels of TDO and
TRDY. Refer to the debugger’s description for details.

The RS resistors are not required in normal operation.

Notes 1. In debug mode on-chip pull-up resistors are automatically connected to
DCUTCK, DCUTMS and DCUTDI.
2. In debug mode all ports of the debugger interface are automatically
configured and are not affected by any port register settings.
Debugger adapter/cable Application board
VDD
Debugger VDD J rd [l L EVDD V850 uC
TRST L 4 »| DCUTRST
TCK »| DCUTCK
TMS »| DCUTMS
TDI »| DCUTDI
TDO |-= @ DCUTDO
TRDY | L 4 DCUTRDY
— | RESET
FLMDO » | FLMDO
FLMD1/P0_1
PO_2
IEI -<—>|P0_3
PO_4
EVSS

GND j

GND

Figure 3-10 Pin connections in debug mode
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Further information For further information about the debugger refer to the chapter “On-Chip
Debug Unit (OCD)” and the debugger documentation

“User’s Manual QB-V850MINI, QB-V850MINIL”,

document number U17638EJxVxUMOO (xVx denotes the current version
number).
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3.10.3 Flash programming mode
In flash programming mode some ports of port group JPO are connected to the
flash programmer.
Flash programming mode is selected by
FLMDO FLMD1 (P0_1) MODEO (P0_2) MODE1 (P0_3) P0O_4
high level low level don’t care don’t care don’t care

Programmer adapter/cable

The PG-FP5 flash programmer communicates with the V850 microcontroller
via

¢ a single wire asynchronous interface FLURORTX
Ports JPO_1 to JPO_5 and the ports used for MODEO and MODE1 can be
used for general port and alternative functions.

¢ a 3-wire synchronous interface FLCS0SCI, FLCSO0SI, FLCS0SO
Ports JPO_3 to JPO_5 and the ports used for MODEO and MODE1 can be
used for general port and alternative functions.

Flash programming mode is determined by FLMDO at high and FLMD1 at low
level. Both can be connected to the PG-FP5 flash programmer, that sets the
pins to the correct levels. However FLMD1 connection to the flash programmer
is not mandatory since FLMD1 is already set to low via the pull-down resistor
R2.

Application board

VDD
PG-FP5 VDD L EVDD V850 uC
»| DCUTRST/JPO_4
SCK »| FLCSO0SCI
-—»| JPO_3
SO/TxD » | FLURORTX/FLCSOSI
SI/RXD | FLCS0SO
-—| JP0_5
RESET > | RESET
FLMDO T >| FLMDO
FLMD1 > | FLMD1
| P0_2
IEK%I -—| P0_3
-<—| P0_4
GND EVSS
GND
Figure 3-11 Pin connections in flash programming mode (FLMD1 by PG-FP5)

Further information

For further information about the debugger refer to the chapter “Flash
Programming with Flash Programmer” in the chapter “Flash Memory” and the
PG-FP5 flash programmer documentation

“User’s Manual PG-FP5”,

document number R20UTO008EJxxxx (xxxx denotes the current version
number).
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3.10.4 Boundary scan mode

For boundary scan testing the tester is connected to the pins of the port group
JPO, except JPO_5.
JPO_5 and P0_4 can be used for general port and alternative functions.
Boundary scan mode is selected by

FLMDO FLMD1 (P0_1) MODEO (P0_2) MODE1 (P0_3) P0O_4

high level high level low level don’t care low level

Boundary scan adapter/cable

Note

Since FLMDO and FLMD1 have to be set to high level for boundary scan
testing, the resistors R5 and R6 must be properly dimensioned to ensure high
level at FLMDO and FLMD1 in the voltage divider R1 - R5 respectively R2 - R6.

The pull-up and -down resistors R4, R5, R6 can be mounted e.g. on the
boundary scan adapter board or cable, as they are not required in normal
operation.

In debug mode on-chip pull-up resistors are automatically connected to
DCUTCK, DCUTMS and DCUTDI.

Application board
VDD

Boundary scan
tester

VDD j Re  |Rs L EVDD V850 uC
TRST ® »| DCUTRST
TCK »| DCUTCK
T™S »| DCUTMS
TDI »| DCUTDI
TDO | DCUTDO
-—| JP0_5
—» | RESET
! > | FLMDO
O > | FLMD1
> | MODEO
»| MODE1
PO_4
GND EVSS
GND

Figure 3-12 Pin connections in boundary scan mode
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3.1

3.11.1

3.11.2

Address Space

In the following sections, the address space of the CPU is explained. Size and
addresses of CPU address space and physical address space are explained.

The address range of data space and program space together with their wrap-
around properties are presented.

CPU data address and physical program address space

The CPU supports the following address space:

¢ 4 GB CPU data address space
With the 32-bit general purpose registers, addresses for a 4 GB memory
can be generated. This is the maximum address space supported by the

CPU.

* 512 MB physical program address space

The CPU provides 512 MB physical address space to access instruction
opcodes in program memory. That means that a maximum of 512 MB

internal or external program memory can be accessed.

Program and data space

The figure below shows the assignment of the CPU address space to data and

program space.

FFFF FFFF, T
Program area
(256 MB)
F000 0000,
EFFF FFFF, | [T
Data area not addressable
(4 GB)
1000 0000,
OFFF FFFF, ™ | [T
Program area
(256 MB)
0000 0000, L
Figure 3-13 CPU address space
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(1) Wrap-around of data space

If an operand address calculation exceeds 32 bits, only the lower 32 bits of the
result are considered. Therefore, the addresses 0000 0000y, and FFFF FFFF,

are contiguous addresses. This results in a wrap-around of the data space:

A
Data space

FFFF FFFE,

FFFF FFFF,, @ S
0000 0000, direction direction
0000 0001,

Data space v

Figure 3-14 Wrap-around of data space

(2) Wrap-around of program space

If an instruction address calculation exceeds 28 bits, only the lower 28 bits of
the result are considered. Therefore, the addresses 0000 0000 and

OFFF FFFF4 are contiguous addresses. This results in a wrap-around of the
program space:

OFFF FFFE, Program space 1
OFFF FFFF,, @ 0
0000 0000, direction direction
0000 0001,,

Program space v

Figure 3-15 Wrap-around of program space
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3.12 V850E2/Fx4-H CPU Address Map

3.12.1

In the following sections, the memory map of the CPU is introduced. Specific
memory areas are described.

DMA address map

The DMA/DTS Controller can access all CPU address areas, except the
address range

FFFF 5000y to FFFF 7FFFy

This area can only be accessed by the CPU.
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Chapter 3
3.12.2 V850E2/Fx4-H memory map
FFFF FFFF, T
access prohibited
FFFF 8000y OFFF FFFF,
FFFF 7FFFy
DMAC ,l
FFFF 7000 I
FFFF 6FFF, | o Program area I
g INTC (256 MB) 'l csa
FFFF 6000 ]
FFFF5FFF, ! 64 MB
TSU, PPU |
FFFF 50004, !
FFFF 4FFFy |
access prohibited /
FF84 0000y ] 0C00 0000y
FF83 FFFFy, I ! OBFF FFFFy
I
' 1
! T
/ 1 |e
| IS
PBUS [ | ) -
o ,' 'l S CS3
= ! I 64 MB
I =
N | 1o|e
FF76 4000, | I i i
FF76 3FFFy | o5 ] |
2 Back-up RAM ! !
FF76 0000, |a_ / ] 0800 0000y
FF75 FFFFy | not addressable 'l 07FF FFFF4
1
I
I
PBUS ! !
1
i | —
FF40 0000 ] 2
FF3F FFFF, ! ! 651;SMB
access prohibited | ,'
FEEO 0000y, ! [
FEDF FFFFy, | !
Data RAM ,n !
FEDD C000y, I !
FEDD BFFFy I | 0400 0000y
access prohibited | | i o O3FF FFFFy
F880 0000, ,, access prohibited
F7FF FFFF 0201 0000
) HBUS " Data flash 0200 FFFF
I
F085 BFFF, |o [ 4 KB
* |@| Heus-Ram1 | (64 KB) 0200 0000
Foss 0000, | (48 KB) ! — 01FF FFFFy
WX | access prohibited
sl I
gl " || Proganaca oo es:
F080 BFFFy 8 HBUS-RAMO |1 (256 MB)
1
F080 0000, | “8KB) |
H HBUS Code flash
F000 0000y U
o 0000 0000y

Figure 3-16 V850E2K/Fx4-H memory map

Note These areas are not accessible by the DMA/DTS Controller.
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3.12.3 Memory areas

The internal memory of the V850E2/Fx4-H provides several areas:
* internal code flash area

* internal data flash area

¢ internal Data RAM area

¢ internal Back-up RAM area

* internal HBUS-RAM area

¢ external memory areas

The areas are briefly described below.

(1) Internal code flash areas

The following table summarizes the size and addresses of the code flash
memories.

Table 3-23 Code flash memory areas

Series name Product name Size Address range
FK4-H-2M puPD70F3561 2 MB 0000 0000 - 001F FFFFy
FL4-H-2M puPD70F3564

(2) Internal data flash areas

The following table summarizes the size and addresses of the data flash
memories.

Table 3-24 Internal data flash areas

Series name Product name Size Address range
FK4-H-2M uPD70F3561 64 KB 0200 0000y - 0200 FFFFy
FL4-H-2M puPD70F3564

(3) Internal Data RAM areas

The following table summarizes the size and addresses of the Data RAM
memories.

Table 3-25 Data RAM memory areas

Series name Product name Size Address range
FK4-H-2M uPD70F3561 144 KB FEDD C000y - FEDF FFFF
FL4-H-2M puPD70F3564
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4)

Table 3-26

®)

Table 3-27

(6)

Table 3-28

Internal Back-up RAM areas

The following table summarizes the size and addresses of the Back-up RAM
memories.

Back-up RAM memory areas

Series name Product name Size Address range

FK4-H-2M pPD70F3561 16 KB FF76 0000y - FF76 3FFFy

FL4-H-2M pPD70F3564

Refer to the section “Back-up RAM (BURAM)” below in this chapter for Back-
up RAM details.

Internal HBUS-RAM areas

The following table summarizes the size and addresses of the HBUS-RAM
memories.

HBUS-RAM memory areas

Series name | Product name Size Address range

FK4-H-2M pPD70F3561 | HBUS-RAMO: 48 KB | F080 0000y - FO80 BFFF,
HBUS-RAM1: 48 KB | F085 0000y - FO85 BFFFy

FL4-H-2M pPD70F3564 | HBUS-RAMO: 48 KB | F080 0000y - FO80 BFFF
HBUS-RAM1: 48 KB | F085 0000y, - FO85 BFFFy

External memory areas

The following table summarizes the size and addresses of the external
memories.

External memory areas

Device Size Address range

V850E2K/FK4-H 64 MB CS0: 0000 0000, - 01FF FFFF,

64 MB CS2: 0400 0000y - 07FF FFFFy
64 MB CS3: 0800 0000y - OBFF FFFFy

64 MB S4: 0C00 0000y - OFFF FFFF
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3.13 Back-up RAM (BURAM)

The 16 KB Back-up RAM is a PBUS module, organized as 4 K x 32 bit.

PBUS <:‘/'\ RAM
PBUS-I/F <:> 4 K x 32 bit

PCLK ——»

Figure 3-17 Block diagram of the Back-up RAM

Access The BURAM can be read/written in 32-bit units.

BURAM address The BURAM address is listed in the following table:

Table 3-29 BURAM address

BURAM Address
BURAM FF76 0000y - FF76 3FFF

Clock supply The BURAM is supplied with the following clock.

Table 3-30 BURAM clock supply

BURAM BURAM clock Connected to
BURAM PCLK Clock Controller CKSCLK_A05
f:RH
HSIntOsc e
<| CKSCLK_A05
(&) BURAM
f N PCLK
PL1 . 4
PLL1 1:[1,2,4,8] | O

Figure 3-18 BURAM clock supply

Write permission Write access to the Back-up RAM must be explicitely enabled via the Back-up
RAM control register BURC.
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3.13.1 Back-up RAM protection
Write access to the Back-up RAM is disabled after reset release. Thus write
access must be explicitly permitted by setting the write access permission bit
BURC.BURWE = 1.
If a write access to the Back-up RAM occurs, while write is prohibited
(BURC.BURWE = 0), the error bit BURAE.BURAERR is set.
The following registers control and monitor the write access to the Back-up
RAM:
Table 3-31 Back-up RAM registers overview
Register name Shortcut Address
Back-up RAM control register BURC FF76 FEOOH
Back-up RAM access error register BURAE FF76 FEO4y
Back-up RAM access error clear BURAEC FF76 FEO8y
register
(1) BURC - Back-up RAM control register
This register is used to permit respectively prohibit write access to the Back-up
RAM.
Access This register can be read/written in 8-bit units.
Address FF76 FEOOy
Initial Value 00y
7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 BURWE
R/W RW R/W R/W R/W R/W R/W R/W
Table 3-32 BURC register contents
Bit position Bit name Function
0 BURWE Back-up RAM write permission control:
0: write to Back-up RAM prohibited
1: write to Back-up RAM permitted
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()

BURAE - Back-up RAM access error register

This register reflects an erroneous write access to the Back-up RAM.

Access This register can be read in 8-bit units.
Address FF76 FEO4y
Initial Value 00y
7 6 1 0
0 0 0 0 0 0 0 BURA
ERR
R R R R R R R R
Table 3-33 BURAE register contents
Bit position Bit name Function
0 BURA Back-up RAM write access error flag
ERR 0: no Back-up RAM write access error
1: Back-up RAM write access error has occurred
(3) BURAEC - Back-up RAM access error clear register
This register is used to clear the Back-up RAM write access error flag
BURAERR.
Access This register can be read/written in 8-bit units.
Address FF76 FEO8y
Initial Value Reading this register returns always 00.
7 6 1 0
0 0 0 0 0 0 0 BURA
ERRC
R/W R/W R/W R/W R/W R/W R/W R/W
Table 3-34 BURAEC register contents
Bit position Bit name Function
0 BURA Back-up RAM write access error flag BURAERR
ERRC clear
0: no function
1: clear BURAERR
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3.14

HBUS slave I/F

HBUS master I/F

CPU Subsystem - HBUS Bridge

The CPU Subsystem HBUS bridge provides interfaces between the CPU
Subsystem internal resources and CPU Sybsystem external HBUS modules.

The HBUS slave I/F connects to CPU Subsystem external HBUS masters and
gives them access to CPU Subsystem internal resources.

The HBUS master I/F connects to CPU Subsystem external HBUS slaves and
gives CPU Subsystem modules (e.g. CPU, DMAC) access to CPU Subsystem
external HBUS resources. CPU Subsystem accesses to external HBUS slaves
are done via buffers.

All CPU Subssytem external HBUS masters and slaves are connected to the
Cross Connection Bus system XBUS.

CPU Subsystem

HHBUS bridgeH

HBUS HBUS
slave I/F master I/F

Cache/buffer
I GSPB bus

HBUS

N7
|XBUS mastersl | XBUS slaves |

HBUS Cross Connetion

Figure 3-19 V850E2/Fx4-H CPU Subsystem HBUS bridge
XBUS HBUS The XBUS is a HBUS master connected to the CPU Subsystem HBUS slave I/
master ID F To allow access of the XBUS masters to the CPU Subsystem the HBUS
bridge the access enable master ID register ATEAPMI has to be set correctly,
as shown in the table.
Table 3-35 XBUS HBUS master ID
Bus master XBUS HBUS master ID ATEAPMI setting
XBUS 2 ATEAPMI = 0002y
(ATEAPMI.ENT = 1)
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3.14.1

O

Transfer types

Address areas

Direct access

Buffered access

Functional description

HBUS master I/F - CPU Subsystem to HBUS transfers

Data accesses from the CPU Subsystem to the area, which is covered by the
CPU Subsystem - HBUS bridge, can be handled in the following ways:

e direct access
¢ buffered access
e cached access

Four address areas can be defined by base address and size. The used
transfer type can be set for each of these areas. These setting are done by the
ETACFG, ETACFGn and ETARADRSN registers.

Within the CPU Subsystem the CPU and the DMA Controller can act as
initiators/masters of bus transfers. Note that on CPU Subsystem side only
single data transfers are possible, i.e. neither CPU nor DMA Controller can
issue burst transfers.

Note that the memory areas must lie in the HBUS area, refer to the section
“CPU address map”in this chapter.

Direct access will be transferred as is, i.e. single data transfers on CPU
Subsystem side will be transferred to single data transfers on HBUS side.
Direct write accesses of the CPU Subsystem (i.e. of the CPU or the DMA/DTS
Controller) to the HBUS are performed as “posted write” accesses. That
means, after the write the CPU or DMA/DTS Controller continues operation
and the HBUS bridge takes care for transferring the data to its HBUS
destination.

Main purpose of the buffered access is to convert consecutive single transfers
on the CPU Subsystem side to burst transfers on the HBUS side. The
implemented buffer size is 2 x 256 bits (i.e. two lines of 8 x 32 bit) for both read
and write direction.

* Read access
buffer size: 2 x 256 bits (i.e. two lines of 8 x 32 bit)
buffer is refilled by burst transfer on HBUS side

refill can read critical word first or sequential (selectable by register
setting)

prefetch mechanism can be configured (increment, decrement or off)
* Write access

— buffer size: 2 x 256 bits (i.e. two lines of 8 x 32 bit)

— buffer is used as FIFO

— single transfer write on CPU Subsystem side will be combined to a burst
write on HBUS side
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Buffered write The buffer uses two lines of eight words. For this reason the address space is
operation

Caution

Cached access

()

distinguished in blocks with the size of eight 32-bit words.
The block start address is aligned to 8 words, thus the lower three address bits
are assumed 000g.

If a write access from the CPU Subsystem side to a buffered area is received,
the write data is stored in the active buffer line.
The lower three bits of write address determine the position in the buffer line.

On a subsequent write access the write data is stored in the same active buffer
line if the address matches the used address block of the active buffer. If the
write access targets a different address block the other buffer line becomes the
active line.

A buffer line is written to the HBUS side, if one of the following conditions is
valid:

* the active line was changed (i.e. a write access to another address block
was performed)

¢ a 16 bit or 8 bit access is performed

¢ aread access is made to an address in the block used by the active buffer
line

¢ a buffer flush request is asserted

A buffer line write operation is performed as a write burst on the HBUS side
only, if the buffer line is completely filled.

If not all entries of the buffer line contain valid data, several single write
accesses on the HBUS side are performed.

If eight or less subsequent write accesses are performed, the data will not be
written to the HBUS side, unless the software ensures that either of the buffer
line write conditions (as described above) are met.

Cache size is 16 KB - four way associative cache is used.
* Cache features:

— cache line size: 4 words (4 x 32 bits)

— least recently used replacement algorithm

— refill can read critical word first or sequential (selectable by register
setting)

— cache flush function

— write-through policy (data is transferred as in direct mode)

HBUS slave I/F - HBUS to CPU Subsystem access

The data access from the HBUS to the CPU Subsystem is always a direct
access. However this bridge features a 4 word (16 byte) buffer which allows to
handle burst access form HBUS side.
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3.14.2 Register overview

The HBUS bridge is controlled and operated by the registers in the table below.

Table 3-36 HBUS bridge register overview

Register name Shortcut Address
Master I/F registers
Configuration register ETACFG FFFF 71004
Command register ETACMD FFFF 7102
Wait insertion limit value register ETAWRL FFFF 7106y
Master I/F error flag register ETAERR FFFF 71104
HBUS error response error address ETAEREA FFFF 7120y
register
Wait insertion limit error address ETAWLEA FFFF 71284
register
Area 0 setting register ETARCFGO FFFF 7140y
Area 1 setting register ETARCFGH1 FFFF 7142y
Area 2 setting register ETARCFG2 FFFF 7144,
Area 3 setting register ETARCFG3 FFFF 71464
Area 0 address register ETARADRSO | FFFF 7150y
Area 0 mask register ETARMASKO | FFFF 71544
Area 1 address register ETARADRS1 | FFFF 7158
Area 1 mask register ETARMASK1 | FFFF 715Cy
Area 2 address register ETARADRS2 | FFFF 71604
Area 2 mask register ETARMASK2 | FFFF 7164,
Area 3 address register ETARADRS3 | FFFF 7168y
Area 3 mask register ETARMASK3 | FFFF 716Cy
Slave I/F registers
CPU Subsystem error address register | ATEEEA FFFF 7FCOy4
Lock hold time limit error address ATELEA FFFF 7FC4y
register
Slave I/F error flag register ATESR FFFF 7FD8y
Buffer status display register ATEBSR FFFF 7FDAy4
Lock hold time limit register ATESHL FFFF 7FE24
Access enable master ID register ATEAPMI FFFF 7FE4y
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3.14.3 Master I/F registers details

(1) ETACFG - Configuration register

This register allows to define general configuration settings of the HBUS

master I/F.

Access This register can be read/written in 16-bit units.

Address FFFF 71004
Initial Value 09804

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ o[ oo ofemM[ o] BM Jcrm|[ o | 0o [ o] o | o] of o]
R R R R RW R RW RW RW R R R R R R R
Table 3-37 ETACFG register contents
Bit position Bit name Function
11 BFM Buffer fill operation setting
0: Sequential
1: Critical word first
9,8 BPM Buffer prefetch operation setting
00g: No prefetch
01g: Prefetch with address increment
10g: Prefetch with address decrement
11g: Reserved
7 CFM Cache fill operation setting
0: Sequential
1: Critical word first
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(2) ETACMD - Command register

This register allows to initiate a flush operation of the HBUS master I/F buffer
and cache.

Access This register can be read/written in 16-bit units.
Address FFFF 7102

Initial Value 0000y
15 14 13 12 11 10 2 1 0

9 8 7 6 5 4 3
|0|0|0|0|0|0|0|0|0|0|0|0|0|0|BFL|CFL|
R R R R R R R R RW RW

Table 3-38 ETACMD register contents

Bit position Bit name Function

1 BFL Initiate flush operation of the buffer. If this bit is set to 1, the buffer flush operation
starts. After the flush operation ends (from HBUS bridge point of view), this bit is
automatically cleared to 0.

0: No flushing or stopped/flush operation ended

1: Init flushing / flush operation started.

0 CFL Initiate flush operation of the cache. If this bit is set to 1, the cache flush operation
starts. After the flush operation ends (from HBUS bridge point of view), this bit is
automatically cleared to 0.

0: No flushing or stopped/flush operation ended

1: Init flushing / flush operation started.
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(3) ETAWRL - Wait insertion limit register
This register specifies the upper limit of HBUS clocks that the HBUS may
request a wait.
Caution It is strongly recommended to use this feature for debug purpose only and to
disable the wait limit by setting this register to zero otherwise.
If a wait limit is set and the HBUS wait request exceeds the defined number of
clocks a SYSERR exception will occur.
Access This register can be read/written in 16-bit units.
Address FFFF 71064
Initial Value 000F
15 14 13 12 11 10 7 6 5 4 3 2 0

B
B
B
B
B
B
2|o]e

8
[ o | ETAWRL([7:0]
R

Table 3-39 ETAWARL register contents

RW RW RW RW RW RW RW RW

Bit position Bit name Function
7t00 ETAWRL[7:0] | These bits set the upper-limit value for a wait response from HBUS.
0: not limited / disabled
other value n: limited to n bus clocks.
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(4) ETAERR - Master I/F error flag register

This register informs about error occurrences during CPU and DMAC
accesses to HBUS resources via the HBUS bridge master interface.

Access This register can be read/written in 16-bit units.

Address FFFF

71104

Initial Value 0000y

15 14 13 12 11 10 9 8
0 0 0 0 0 0 0
RW R/W R/W RW R/W R/W R/W RW
7 6 5 4 3 2 1 0
0 0 CDE CTE 0 ERE WLE 0
RW R/W R/W RW R/W R/W R/W RW

Table 3-40 ETAERR register contents

Bit position Bit name Function
5 CDE This bit is set if a cache RAM error occurs.
0: no error
1: error was detected
Clearing this bit after it was set to “1” due to an error detection is achieved by
writing “1” to the bit.
4 CTE This bit is set if a cache tag RAM error occurs.
0: no error
1: error was detected
Clearing this bit after it was set to “1” due to an error detection is achieved by
writing “1” to the bit.
2 ERE This bit is set if an HBUS error response error occurs.
In case of an error response error, the corresponding error address is stored in
the ETAEREA register.
0: no error
1: error was detected
Clearing this bit after was it set to “1” due to an error detection is achieved by
writing “1” to the bit.
1 WLE This bit is set if a HBUS wait limit error occurs.
In case of a wait limit error, the corresponding error address is stored in the
ETAWLEA register.
0: no error
1: error was detected
Clearing this bit after it was set to “1” due to an error detection is achieved by
writing “1” to the bit.
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Access
Address
Initial Value
31 30 29 28 27

(5) ETAEREA - HBUS error response error address register

This register holds the address, at which a HBUS error response has occurred.
Occurrence of a HBUS error response is indicated by ETAERR.ERE = 1.

ETAEREA always holds the address of the first error response. Following error
responses do not overwrite the first address, until ETAERR.ERE has been
cleared.

undefined.

26 25 24 23 22

This register can be read/written in 32-bit units.
FFFF 7120y

21 20

This register is not initialized. Its value after power-up of the microcontroller is

18 17 16

ETAEREA[31:16]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13

12 11

10 9 8 7 6

ETAEREA[15:0]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RwW

Table 3-41 ETAEREA register contents
Bit position Bit name Function
31t00 ETAEREA ETAEREA[31:0] is the address, at which an HBUS error response has occurred.
[31:0]
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(6) ETAWLEA - Master I/F wait insertion limit error address register

This register holds the address, at which a wait insertion limit error has
occurred. Occurrence of a wait insertion limit error is indicated by
ETAERR.WLE = 1.

ETAWLEA always holds the address of the first wait insertion limit error.
Following errors do not overwrite the first address, until ETAERR.WLE has

been cleared.

Note The wait limit is specified in the EATWRL register.

Access This register can be read/written in 32-bit units.

Address FFFF 7128

Initial Value This register is not initialized. Its value after power-up of the microcontroller is

undefined.

31 30 29 28 27 26 25

24 23 22

21 20

18 17 16

| B28[2:0] |

ETAWLEA[28:16]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9

8 7 6

ETAWLEA[15:0]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 3-42 ETAWLEA register contents

Bit position Bit name Function
311029 B28[2:0] These bits always have the same value as the upper address bit ETAWLE[28].
28t0 0 ETAWLEA ETAWLEA[28:0] is address, at which the first wait insertion limit error has
[28:0] occurred.
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(7) ETARCFGN - Area n setting register

This register enables the address area n and sets the transfer mode for this

area.
Access This register can be read/written in 16-bit units.

Address ETARCFGO: FFFF 71404, ETARCFG1: FFFF 7142y
ETARCFG2: FFFF 7144y, ETARCFGS3: FFFF 7146

Initial Value 00004

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[o o[ of]o|]ofo]|ofo] MODEJ3:0] | o [ o] o [EN|
R R R R R R RW RW RW RW R R R RW

Table 3-43 ETARCFGN register contents

Bit position Bit name Function

7t04

MODE[3:0] | These bits set the operation mode for area n
0000g: direct access

0001g: use buffer

0010g: use cache

other: reserved

These bits are only effective, if mode setting is enabled by EN = 1.

EN Area n mode setting enable bit

1: mode setting via MODE[3:0] enable

0: mode setting via MODE[3:0] disable, direct access is used

Note In case the memory space of areas overlap the applied transfer type follow the

following priority: use buffer > use cache > direct access
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Apr 29, 2013

197



Chapter 3 CPU System Functions

(8) ETARADRSN - Area n address register

This register is used to set the base address that specifies the memory area of
area n.

Access This register can be read/written in 32-bit units.
Address ETARADRSO: FFFF 71504, ETARADRS1: FFFF 7158y
ETARADRS2: FFFF 7160y, ETARADRSS: FFFF 71684

Initial Value This register is not initialized. Its value after power-up of the microcontroller is
undefined.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ETARADRS[31:16]
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ETARADRS[15:0]
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 3-44 ETARADRSN register contents

Bit position Bit name Function

31to0 ETAR These bits set the base address that specifies area n.
ADRS[31:0] | Bit 28 is regarded as the sign bit for bits 31 to 29, in which sign extended values
are stored. Be sure to set bits 11 to 0 to “0”.
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(9) ETARMASKN - Area n mask register

This register is used to set the mask for the base addresses that specify areas
0 to 3. Starting with the lower bits, be sure to specify values with consecutive
1s for this register.

Access This register can be read/written in 32-bit units.

Address ETARMASKO: FFFF 7154, ETARMASK1: FFFF 715Cy
ETARMASK2: FFFF 7164, ETARMASKS: FFFF 716Cy

Initial Value This register is not initialized. Its value after power-up of the microcontroller is
undefined.

31 30 29 28

27 26 25 24 23 22 21 20 19 18 17 1

6

ETARMASK([31:16]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

15 14 13 12

11 10 9 8 7 6 5 4 3 2 1 0

ETARMASK[15:0]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 3-45 ETARMASKN register contents

Bit position Bit name

Function

31to0 ETAR These bits are used to set the mask for the base address that specifies area n.
MASK[31:0] | Be sure to set bits 31 to 29 to “0”. Be sure to set bits 11 to 0 to 1.
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(10) Calculation of area n address range

Each address area is set by using a base address and a mask. The lower-limit
and upper-limit addresses of the address area are set by manipulating the
base address with the mask. The address whose bits, which are set to 1 by the
mask, are cleared to 0 is the lower-limit address and the address whose bits
are set to 1 is the upper-limit address. Please refer to the figure below for an
example.

Caution To specify a mask value, be sure to set a value of contiguous 1’s from the lower
bit.

Bits whose value can be changed by ADRS and MASK registers: bits 28 to 12

< >
< >

0 1 A 4 6 0 0 0

Base

address 0l0f0fofofofo[1]1]o[t[ofo]1]ofo o 1]1]ofololoolofo o ofo0]o]0]

0 0 0 7 F F F F

Mask [0]ofoJoJoJoJofofofofolololt[a[a[a[alaaaalaaTalalaaTala v 1]

gt

0 1 A 0 0 0 0 0

f—H—%—H—H—H—H—H—H

Lower imit [ololololololol liloliTolololololololololololololololololololol0]
0 1 A 7 F F F F
Upperlimit [oTolololololol [ Tol 1 o ola A la A la v [l a1 a1 ]1]

Example: If 01A4 6000, is set as the base address and 0007 FFFF,, is set as the mask:
area from 01A0 0000, to 01A7 FFFF, is specified.

Lower-limit address: 01A7 0000,

Upper-limit address: 01A7 FFFF

Figure 3-20 Area n address range calculation example
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3.14.4 Slave I/F registers details
(1) ATEEEA - Slave I/F CPU Subsystem error address register
This register holds the address, at which the CPU Subsystem has returned an
error.
ATEEEA always holds the address of the first CPU Subsystem error. Following
errors do not overwrite the first address.
A CPU Subsystem error response is indicated by the HBUS bridge slave
interface error flag ATESR.CFL = 1. Clearing this flag also clears the address
register ATEEEA.
Access This register can be read in 32-bit units.
Address FFFF 7FCOy4
Initial Value 0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ATEEEA[31:16]
R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ATEEEA[15:0]
R R R R R R R R R R R R R R R R
Table 3-46 ATEEEA register contents
Bit position Bit name Function
31t00 ATEEEA ATEEEA[31:0] is address, where the CPU Subsystem has returned an error.
[31:0]
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(2) ATELEA - Slave I/F lock hold time limit error address register

This register holds the address, at which lock hold time limit error has

occurred.
ATELEA always holds the address of the first lock hold time limit error.

Following errors do not overwrite the first address.
A lock hold time error is indicated by the HBUS bridge slave interface error flag
ATESR.LE = 1. Clearing this flag also clears the address register ATELEA.
Note The wait limit is specified by the ATESHL register.
Access This register can be read in 32-bit units.
Address FFFF 7FC4
Initial Value 0000 0000y
21 20 19 18 17 16

31 30 29 28 27 26 25 24 23 22
ATELEA[31:16]

R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ATELEA[15:0]
R R R R R R R R R R R R R R R R
Table 3-47 ATELEA register contents
Bit position Bit name Function
31t00 ATELEA ATELEA[31:0] is address, where the first lock hold time limit error has occurred.
[31:0]
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(3) ATESR - Slave I/F error flag register

This register informs about error occurrences during HBUS master accesses
to CPU Subsystem resources via the HBUS bridge slave interface.

Access This register can be read/written in 16-bit units.

Address FFFF 7FD8y
Initial Value 0000y

15 14 13 12 11 10 9 8
0 0 0 0 0 0 0
RW R/W R/W RW R/W R/W R/W RW
7 6 5 4 3 2 1 0
0 0 0 0 PE 0 LE CFL
RW R/W R/W RW R/W R/W R/W RW

Table 3-48 ATESR register contents

Bit position Bit name Function

3 PE This bit indicates the occurrence of a HBUS bus access protection error.
Occurrence of this error indicates a wrong setting of the access enable master
ID register ATEAPMI.

0: no error

1: error was detected
Clearing this bit to “0” after it was set to “1” due to an error detection is achieved
by writing “1” to the bit.

1 LE This bit indicates the occurrence of a lock hold limit error.
The maximum lock hold time is specified via the ATESHL register.
In case of a lock hold time error detection, the corresponding address is stored
in the ATELEA register.

0: no error

1: error was detected
Clearing this bit to “0” after it was set to “1” due to an error detection is achieved
by writing “1” to the bit. This also clears the address register ATELEA.

0 CFL This bit indicates the occurrence of an error response from the CPU Subsystem
during an access to CPU Subsystem resources via the HBUS bridge slave I/F.
Occurrence of this error indicates a erroneous access to CPU Subsystem
resources, like e.g. a wrong address.
In case of a CPU Subsystem error detection, the corresponding address is
stored in the ATEEEA register.

0: no error

1: error was detected
Clearing this bit to “0” after it was set to “1” due to an error detection is achieved
by writing “1” to the bit. This also cleared the address register ATEEEA.
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(4) ATEBSR - Buffer status display register

This register shows the status of the buffer of the HBUS slave I/F. The buffer is
used to store data of a burst access on the HBUS side, i.e. if the buffer is
empty no access is being executed from HBUS to the CPU Subsystem.

Access This register can be read in 16-bit units.
Address FFFF 7FDAy

Initial Value 0001y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LofofJoJofJojoJojJoJoJofjojojojojo]eE,]
R R R R R R R R R R R R

Table 3-49 ATEBSR register contents

Bit position Bit name Function

0 E This bit displays the transfer buffer status.
0: There is data in the transfer buffer and the transfer is not complete.
1: There is no data in the transfer buffer and the transfer is complete.

(5) ATESHL - Slave I/F lock hold time limit register

This register specifies the lock hold time limit for accesses to the CPU
Subsystem via the HBUS bridge slave I/F.

Access This register can be read/written in 16-bit units.

Address FFFF 7FE2y
Initial Value 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|o|o|o|o|o|o|o|o| LIM[7:0]
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 3-50 ATESHL register contents

Bit position Bit name Function

7100 LIM[7:0] LIM[7:0] specifies the lock hold time limit.
0: not limited (no lock hold time check)
other value n: limited to n bus clocks
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(6) ATEAPMI - Access enable master ID register

This register allows access of a HBUS master connected to the HBUS slave I/
F.

Access This register can be read/written in 16-bit units.
Address FFFF 7FE4y

Initial Value 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

|EN15|EN14|EN13|EN12|EN11 |EN1o| EN9 | ENS | EN7 | EN6 | EN5 | EN4 | EN3 | EN2 | EN1 | ENO |
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 3-51 ATEAPMI register contents

Bit position Bit name Function

15t0 0 EN15 to ENO | Allow access from HBUS master with ID 15 to 0 to the CPU Subsystem.
0: access not allowed
1: access allowed

Refer to the key word “XBUS HBUS master ID” at the beginning of this section
for the correct ID.

RO1UHO0002ED0200 Rev. 2.00 :{ENESAS 205
Apr 29, 2013



Chapter 3

CPU System Functions

3.15 Write protected Registers

Write protected registers are protected from inadvertent write access due to
erroneous program execution, etc.

Writing to a write protected register requires a special register protection
unlock sequence.

3.15.1 Register protection clusters
The protected registers are bundled in certain register protection clusters.
The protection mechanism treats all registers of the same cluster as a single
protection unit.
If the protection unlock sequence for a register is initiated, no access to any
other register of the same protection cluster is allowed. Otherwise the unlock
sequence is disrupted and the register write fails.
The diagram below shows a disruption of the unlock sequence by an access to
the same cluster within an interrupt service routine.
Main routine Interrupt service routine
Step1: write to “cluster A” protection command register
Step2: write to “cluster A” protected register j
Step3: write to “cluster A” protected register Access to “cluster A” register
Step4: write to “cluster A” protected register J
Step5: read error monitor bit: write fail!

Figure 3-21 Disruption of register protection unlock sequence
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Access to a register of another protection cluster during the unlock sequence
does not disrupt the unlock sequence and the register write can be completed
successfully.

The following diagram below shows such situation.

Main routine Interrupt service routine
Step1: write to “cluster A” protection command register
Step2: write to “cluster A” protected register J
Step3: write to “cluster A” protected register Access to “non-cluster A” register
Step4: write to “cluster A” protected register J
Step5: read error monitor bit: write successfull!

Figure 3-22 Successful register protection unlock sequence
The V850E2/Fx4-H register protection clusters are described in section
“V850E2/Fx4-H write protected registers”.
3.15.2 Register protection unlock sequence

Write access to a write protected register is only possible within a special

protection unlock sequence:

1. Write the fixed value A5 to the protection command register

2. Write the desired value to the protected register.

3. Write the bit-wise inversion of the desired value to the protected register.

4. Write the desired value to the protected register.

5. Verify successful write of the desired value to the protected register by

verifying that the error monitor bit in the protection status register is “0”.
In case the write was not successful, indicated by the error monitor bit set
to “1”, the entire sequence has to be restarted at step 1.

In case of any access to another register between step 1 to step 4 of the above

sequence, the protection mechanism behaves as follows:

 |f the second register belongs to the same cluster, the write to the protected
register fails (indicated by the error monitor bit set to “1”). The entire
sequence has to be restarted at step 1.

* |f the second register does not belong to the same cluster, the protection
unlock sequence is not disrupted and the write to the first register can be
completed successfully.
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3.15.3

O

()

Register protection and interrupt/emulation break

If an interrupt/emulation break occurs during the protection unlock sequence,
the protection mechanism behaves as follows:

Interrupts during protection unlock sequence

If an interrupt is acknowledged during the above protection unlock sequence
and the interrupt service routine does not access any register of the same
register protection cluster, the protection unlock sequence is not disrupted and
the write to the protected register can be successfully completed after
returning from the interrupt service routine.

Emulator break during protection sequence

If an emulation break occurs during the above protection unlock sequence, e.g.
because of a breakpoint hit, the register protection is suspended until normal
operation is resumed.

This means even if any register of the same cluster is accessed during the
break, the protection unlock sequence is not disrupted and the error monitor bit
is not set to “1”.
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3.15.4 V850E2/Fx4-H write protected registers

The following table lists all V850E2/Fx4-H write protected registers:

Table 3-52 Write protected registers

Protection registers

Module Protected register Protection cluster
Command Status

Clock Controller CKSC_0On PROTCMDO PROTSO Control protection cluster 0
Clock Controller CKSC_1n PROTCMD1 PROTSH Control protection cluster 1
Clock Controller PLLEk PROTCMD2 PROTS2 Control protection cluster 2

MOSCE

SOSCE

ROSCE

CKSC_An
Stand-by Controller PSCoO
PSC1
PSC2

Reset Controller SWRESA

LVICNT
On-Chip Debug IDMODEI PROTCMD3 PROTS3 Control protection cluster 3
control
Clock Monitors CLMANCTLO CLMAPCMD CLMANPS Clock Monitor protection cluster
Port control® PDSCn, JPDSCn PPCMDn PPROTSNn Port protection cluster 1 to 4

PODCn, JPODCn

Self-programming FLMDCNT FLMDPCMD FLMDPS Self-programming protection
control cluster

a) Each port group n has its own protection command and status register. Refer to 1 “Port protection clusters”
on page 210 for details of port control registers protection.
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M

Table 3-53

Note

Register width

Port protection clusters

Following port registers feature write protection:

¢ Port drive strength control registers PDSCn, JPDSCn

¢ Port open drain control registers PODCn, JPODCn

The above listed port control registers of certain port groups n are assigned to
four port protection clusters:

Port protection clusters

Port protection cluster Port groups
1 JPO
2 PO
3 P1to P4, P10, P11
4 P12, P13, P21, P24 to P29

Each port group n has its own port protection command register PPCMDn and
port protection status register PPROTSn.

However any port protection command register of the same port protection
cluster can be used in the protection unlock sequence for enabling write
access to all protected registers of the port protection cluster.

The protected port control registers and the related protection command
registers PPCMDn are 32-bit registers.

Caution All protected registers as well as the port protection command registers

PPCMDn must be accessed by 32-bit accesses.

Thus the protection unlock sequence looks as follows:

1. Write the fixed value 0000 00A5, to the protection command register
PPCMDn.

2. Write the desired value to the protected register with the upper 16 bit
bit[31:16] set to “0” (0000 XXXX}).

3. Write the bit-wise inversion of the desired value to the protected register,
thus the upper 16 bit bit[31:16] are set to “1” (FFFF xxxxy).

4. Write the desired value to the protected register with the upper 16 bit
bit[31:16] set to “0” (0000 XXXX).

5. Verify successful write of the desired value to the protected register by
verifying that PPROTSn.PPROTSNnERR = 0.
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3.15.5 V850E2/Fx4-H Protection registers overview
The register write protection is controlled and operated by the following
registers:
Table 3-54 Protection command registers overview (1/2)
Register Name ‘ Shortcut ‘ Address
Control protection clusters:
Protection command register O PROTCMDO FF42 40004
Protection command register 1 PROTCMD1 FF42 80004
Protection command register 2 PROTCMD2 FF42 0300y
Protection command register 3 PROTCMD3 FF42 03084
Protection status register 0 PROTSO FF42 4004y
Protection status register 1 PROTSH1 FF42 8004y
Protection status register 2 PROTS2 FF42 03044
Protection status register 3 PROTS3 FF42 030CH
Clock monitors cluster:
CLMAO:
Protection command register CLMAOPCMD FF80 2010y
Protection status register CLMAOPS FF80 2014y
CLMA2:
Protection command register CLMA2PCMD FF80 4010y
Protection status register CLMA2PS FF80 4014y
CLMA3:
Protection command register CLMA3PCMD FF80 5010y
Protection status register CLMA3PS FF80 5014y
Port protection clusters:
Port protection cluster 1:
Protection command register JPPCMDO FF44 04C0y4
Protection status register JPPROTSO FF44 04B0Oy
Port protection cluster 2:
Protection command register PPCMDO FF40 4C004
Protection status register PPROTSO FF40 4B00y
Port protection cluster 3:
Protection command registers PPCMD1 FF40 4C04y
PPCMD2 FF40 4C08y
PPCMD3 FF40 4C0Cy
PPCMD4 FF40 4C104
PPCMD10 FF40 4C28,
PPCMD11 FF40 4C2Cy
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Table 3-54

Protection command registers overview (2/2)

Register Name Shortcut Address

Protection status registers PPROTSH1 FF40 4B04y,
PPROTS2 FF40 4B08y
PPROTS3 FF40 4B0CH
PPROTS4 FF40 4B10y
PPROTS10 FF40 4B28y
PPROTS11 FF40 4B2Cy

Port protection cluster 4:

Protection command registers PPCMD12 FF40 4C30y4
PPCMD13 FF40 4C34y
PPCMD21 FF40 4C544
PPCMD22 FF40 4C58y
PPCMD24 FF40 4C60y4
PPCMD25 FF40 4C64y
PPCMD26 FF40 4C68y
PPCMD27 FF40 4C6Cy
PPCMD28 FF40 4C704
PPCMD29 FF40 4C74y

Protection status registers PPROTS12 FF40 4B30y
PPROTS13 FF40 4B34y
PPROTS21 FF40 4B54y
PPROTS22 FF40 4B58,
PPROTS24 FF40 4B60y
PPROTS25 FF40 4B64y
PPROTS26 FF40 4B68y
PPROTS27 FF40 4B6CH
PPROTS28 FF40 4B70y
PPROTS29 FF40 4B74

Self-programming protection cluster:
FLMD protection command register | FLMDPCMD FF43 8004y
FLMD protection error status FLMDPS FF43 8008y

register
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3.15.6 Control protection clusters registers details

(1) PROTCMDn - Protection command registers

These registers are the protection command registers for initiating the write
protection unlock sequence for write protected registers.

Index n  “n” denotes the number of the protection command registers, refer to the table
“Protection command registers overview” in the previous section.

Access This register can be written in 8-bit units.

Address Refer to the table “Protection command registers overview” in the previous
section.

Initial Value Reading this register returns an undefined value.

The usage of these registers is detailed in section “Register protection unlock
sequence” above.

Table 3-55 PROTCMDn register contents

Bit position Bit name Function

7t00 - Protection commands to enable writing to Isolated-Area-m registers

Caution If the Isolated-Area-1 is in DEEPSTOP mode, the protection command register
PROTCMD(1, that protects the Isolated-Area-1 clock selector registers
CKSC_1n, is not accessible.

Any CPU attempt to access PROTCMD1 will lead to a microcontroller
deadlock.
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(2) PROTSnN - Protection status registers

This registers shows the status of the protection unlock sequence operated via
PROTCMDn.

Index n  “n” denotes the number of the protection command registers, refer to the table
“Protection command registers overview” in the previous section.

Caution This register must not be written.

Access This register can be read in 8-bit units.

Address Refer to the table “Protection command registers overview” in the previous
section.

Initial Value 00y

6 5 4 3 2 1 0
0 0 0 0 PROTSn
ERR
R R R R R R R R

Table 3-56 PROTSh register contents

Bit position Bit name Function

0 PROTSn Protected write sequence error monitor
ERR 0: no protection error
1: protection error occurred

Caution If the Isolated-Area-1 is in DEEPSTOP mode, the protection status register
PROTSH1 is not accessible.
Any CPU attempt to access PROTS1 will lead to a microcontroller deadlock.
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3.15.7 Clock monitors protection cluster registers details
(1) CLMANPCMD - CLMAR protection command register
This register is the protection command register for the CLMANCTLO register.
Index n “n” denotes the number of the Clock Monitor, refer to the table “Protection
command registers overview” in the previous section.
Access This register can be written in 8-bit units.
Address Refer to the table “Protection command registers overview” in the previous
section.
Initial Value Reading this register returns an undefined value.
0 0 0 0 0 0 0 0
Table 3-57 CLMANnPCMD register contents
Bit position Bit name Function
7100 - Protection commands to enable writing to
CLMANCTLO
(2) CLMANPS - CLMAN protection status register
This register is used to verify whether the write protected register CLMANCTLO
has been written successfully or not.
Index n  “n” denotes the number of the Clock Monitor, refer to the table “Protection
command registers overview” in the previous section.
Access This register can be read in 8-bit units.
Writing to this register is ignored.
Address Refer to the table “Protection command registers overview” in the previous
section.
Initial Value 00y
7 6 3 1 0
0 0 0 0 0 0 CLMAnN
PRERR
R R R R R R R R
Table 3-58 CLMANPS register contents
Bit position Bit name Function
0 CLMANPRERR | Indicates whether the write protected register
CLMANCTLO has been written successfully:
0: Write operation successful
1: Write operation failed
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3.15.8

O

Index n

Access
Address

Port protection clusters registers details

PPCMDn - Port protection command register

This register can be written in 8-bit units.

Initial Value

Table 3-59 PPCMDn register contents

section.

Reading this register returns an undefined value.

PPCMDn is the protection command register for port group n.

“n” denotes the port group, refer to the table “Protection command registers
overview” in the previous section.

Refer to the table “Protection command registers overview” in the previous

Bit position Bit name Function
7t00 - Protection commands to enable writing to several port registers
(2) PPROTSN — Port protection status register
PPROTSN is the protection status registers for write protected registers of port
group n. It shows the status of the protection sequence operated via PPCMDn.
Index n  “n” denotes the port group, refer to the table “Protection command registers
overview” in the previous section.
Caution This register must not be written.
Access This register can be read in 8-bit units.
Address Refer to the table “Protection command registers overview” in the previous
section.
Initial Value 00y
6 5 1 0
0 0 0 PPROTSN
PRERR
R R R R R
Table 3-60 PPROTSh register contents
Bit position Bit name Function
0 PPROTSN Protected write sequence error monitor
PRERR 0: no protection error
1: protection error occured
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3.15.9 Self-programming protection cluster registers details

(1) FLMDPCMD - FLMD protection command register
This register is the protection command register for the FLMDCNT register.
Access This register can be written in 8-bit units.

Address Refer to the table “Protection command registers overview” in the previous
section.

Initial Value Reading this register returns an undefined value.

Table 3-61 FLMDPCMD register contents

Bit position Bit name Function
7100 - Protection commands to enable writing to
FLMDCNT

(2) FLMDPS - FLMD protection error status register

This register is used to verify whether the write protected register FLMDCNT
has been written successfully or not.

Access This register can be read in 8-bit units.
Writing to this register is ignored.

Address Refer to the table “Protection command registers overview” in the previous
section.

Initial Value 00y

7 6 1 0
0 0 FLMD
PRERR
R R R R R R R R

Table 3-62 FLMDPS register contents

Bit position Bit name Function

0 FLMDPRERR | Indicates whether the write protected register
FLMDCNT has been written successfully:

0: Write operation successful

1: Write operation failed
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This chapter contains a generic description of the Bus and Memory Controller.

The first section describes all V850E2/Fx4-H specific properties, such as
instances, register base addresses, input/output signal names, etc.

The subsequent sections describe the features that apply to all
implementations.

4.1 V850E2/Fx4-H MEMC Features

The following external devices can be connected to the microcontroller device:
* SRAM

Features summary The bus and memory control of the microcontroller device provides:
¢ Multiplexed bus mode with up to 32 address / data signals
¢ Selectable data bus width for each chip select area (8, 16 or 32 bits)
¢ 3 chip select signals externally available (CS2 to CS4)
* Address setup/hold wait state can be inserted for each chip select area

¢ The following wait functions can be set individually for each chip select
region:

— Programmable data wait
Data hold wait

Data setup wait

Address setup wait
Address hold wait

Idle cycle insertion

¢ The data endian format can be selected for each chip select region
individually.

Clock supply Since the External Memory Controller is part of the CPU Subsystem, it is
supplied with the same clock CKSCLK_000 as the CPU Subsystem.
Refer to the section “CPU Subsystem”in chapter “CPU System Functions” for
details.

MEMC The External Memory Controller and its registers are initialized by the following
H/W reset reset signal:

Table 4-1 MEMC reset signal

MEMC Reset signal

MEMC ¢ Reset Controller: SYSRES

e Stand-by Controller: DPSTPWU_O
(Isolated-Area-0 wake-up from DEEPSTOP mode)
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4.2

4.2.1
(1

4.2.2

4.2.3

4.2.4

4.2.5

Overview

The external memory access function of this microcontroller provides an
interface for connecting memory, ASICs, etc., outside this microcontroller. This
microcontroller allows the connection of the following type of memory.

* SRAM

This microcontroller provides 3 chip select areas, and the bus size and wait
time can be set independently for each chip select area.

In addition to an external wait function, this microcontroller has various
programmable wait functions that can be set for each chip select area, allowing
the connection of various types of memory.

Operation mode, connectable memory types

Multiplexed bus mode

This is an operation mode that connects address output and data input/output
to external memory using the same signal line. In this operation mode, the
memory that can be connected is limited to SRAM for all chip select areas, but
it is possible to reduce the number of pins required for external memory
connection.

Chip select output function

The external bus area of the memory space is divided into three chip select
areas, and a chip select signal can be output for each chip select area. The
allocation of these chip select areas is fixed by the system and cannot be
changed through programming.

Operation setting function

Operation via the BCTO and BCT1 registers can be enabled/disabled for each
chip select area.

Bus sizing function

The bus size can be selected from 8 bits or 16 bits for each chip select area.
To execute access when the data size exceeds the selected bus width, divide
the data into sizes smaller than the bus width by using the bus sizing function.

Data endian setting function

The data endian (little endian/big endian) can be specified for the chip select
areas. However, since the software development tools made by Renesas
Electronics (assemblers and debuggers) only support little endian, instruction
fetch operations in big endian are not possible.

The initial status of all chip select areas is little endian.
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4.2.6 Programmable wait setting functions
This microcontroller has the following wait functions, which can be set for each
chip select area.
* Programmable data wait
¢ Data hold wait
e Data setup wait (in multiplexed bus mode, during write access)
¢ Address setup wait (in multiplexed bus mode)
¢ Address hold wait (in multiplexed bus mode)
¢ Idle cycle function
4.2.7 External wait function
When accessing SRAM data waits of any width can be inserted from outside
from the WAITZ pin. The WAITZ pin is sampled just before the data output
cycle, and the data latch timing can be delayed by any amount.
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4.3

Note

Table 4-2

Registers

These registers are used to control the external memory controller (SRAM
memory controller) of this microcontroller.

The clock counts shown in this section indicate the clock count when operating
on the external bus clock unless otherwise specified.

OS Timer registers overview

Register name Shortcut Address

Bus size configuration register BSC FFFF 72004
Data endian configuration register DEC FFFF 72024
Bus cycle type configuration register 0 BCTO FFFF 72044
Bus cycle type configuration register 1 BCTH1 FFFF 72064
Data wait configuration register 0 DWCO FFFF 7208y
Data wait configuration register 1 DWCH1 FFFF 720A4
Data hold wait configuration register DHC FFFF 720Cq
Data setup wait configuration register DSC FFFF 720ER
Address wait configuration register 0 AWCO FFFF 72104
Address wait configuration register 1 AWC1 FFFF 72124
Idle cycle configuration register 0 ICCO FFFF 72144
Idle cycle configuration register 1 ICCA FFFF 72164
External wait error configuration register EWC FFFF 721AQ
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(1) BSC - Bus size configuration register
The BSC register is used to set the bus size of the external bus for each chip
select area.
Access This register can be read or written in 16-bit units.
Address FFFF 7200y
Initial Values 5555y
15 14 13 12 11 10 9 8
| BS71 | BS70 | BS61 | BS60 | BS51 | BS50 | BS41 | BS40 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| BS31 | BS30 | BS21 | BS20 | BS11 | BS10 | BS01 | BS00 |
R/W R/W R/W R/W R/W R/W R/W R/W
Table 4-3 BSC register contents
Bq Bit name Function
position
15:14, BSn1, Bus size setting bits
13:12, BSn0 These bits set the bus width of each chip select area.
1;%0’ BSn1 BSn0 Bus size
7:6, 0 0 8 bits
54 -
) 1 1 t
32 0 6 bits
1:0 1 0 Setting prohibited
1 1 Setting prohibited
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(2) DEC - Data endian configuration register
The DEC register is used to set the endianness of the external bus.
Access This register can be read or written in 16-bit units.
Address FFFF 7202
Initial Values 0000y
15 14 13 12 11 10 9 8
| o [ pbez | o | DE6 | o | DES | 0 | DE4 |
R R/W R R/W R R/W R R/W
7 6 5 4 3 2 1 0
[ o [ pbes | o | be2 | o | DEt | o | DEO |
R R/W R R/W R R/W R R/W
Table 4-4 DEC register contents
3“ Bit name Function
position
14,12, 10, DEn Data endian setting bits
8,6,4,2,0 These bits set the endian of each chip select area.
0 : Little endian
1 : Big endian
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(3) BCTO, BCT1 - Bus cycle type configuration registers 0 and 1
The BCTO and BCT1 registers are used to set a bus cycle type of the external
bus for each chip select area.
Access These registers can be read or written in 16-bit units.
Address BCTO: FFFF 7204
BCT1: FFFF 7206
Initial Values BCTO: 8800y
BCT1: 8008y
15 14 13 12 11 10 9 8
BCTO | ME3 | 0 | BCT31 | BCT30 | ME2 | 0 | BCT21 | BCT20 |
R/W R R/W R/W R/W R R/W R/W
7 6 5 4 3 2 1 0
[ MEt | o | BCT11 | BCTI0O | MEO | o [ BCTO1 | BCTOO |
R/W R R/W R/W R/W R R/W R/W
15 14 13 12 11 10 9 8
BCT1 | ME7 | 0 | BCT71 | BCT70 | ME6 | 0 | BCTé1 | BCT6O |
R/W R R/W R/W R/W R R/W R/W
7 6 5 4 3 2 1 0
| MEs | o | BCTst | BCTS0 | ME4 | 0 | BCT41 | BCT40 |
R/W R R/W R/W R/W R R/W R/W

Table 4-5 BCTO0, BCT1 registers content

B.'t. Bit name Function
position
13:12, BCTn1, Bus cycle type setting bits
9:8, BCTnO In the multiplexed bus mode, the set value of these bits is ignored, and a bus cycle
5:4, of SRAM type is always generated (n = 0 to 7).
1:0 BCTn1 BCTnO Memory type
0 0 SRAM
other Setting prohibited
15, 11, MEn Memory controller operation enable bits
7,3 These bits enable or disable the operation of the internal memory controller of this
microcontroller for each chip select area.
0 : Memory controller operation stopped (External bus cycle is not generated.)
1 : Memory controller operation enabled
If the operation is disabled by the MEn bit, this microcontroller does not generate
an external bus cycle, and the ongoing reading/writing is completed (n = 0 to 7).
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(4) DWCO, DWC1 - Data wait configuration registers 0 and 1

The DWCO0 and DWCH1 registers are used to set the number of data wait states
of the external bus.

The value set to the DWCO0 and DWCH1 registers becomes valid in the following
bus cycles.

* Data transfer cycle in multiplexed bus mode
Access These registers can be read or written in 16-bit units.

Address DWCO: FFFF 7208y
DWC1: FFFF 720Ay

Initial Values DWCO: FFFFy

DWC1: FFFFy
15 14 13 12 11 10 9 8
DWCO | DW33 | DW32 | DW31 | DW30 | DW23 | DW22 | DW21 | DW20 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| DW13 | DW12 | DW11 | DW10 | DWO03 | DWO02 | DWO1 | DWO00 |
R/W R/W R/W R/W R/W R/W R/W R/W
15 14 13 12 11 10 9 8
DWCH | DW73 | DW72 | DW71 | DW70 | DW63 | DW62 | DW61 | DW60 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| DW53 | DW52 | DW51 | DW50 | DW43 | DW42 | DW41 | DW40 |
R/W R/W R/W R/W R/W R/W R/W R/W
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Table 4-6 DWCO0, DWC1 registers content

pozzon Bit name Function
1510 12, DWn3, Data wait setting bits
11 to 8, DWn2, These bits set the number of data wait states for each chip select area.
;tt% ‘é DDVV\\/lrrTO DWn3 DWn2 DWn1 DWno Number of data wait states
0 0 0 0 No data wait
0 0 0 1 1 clock
0 0 1 0 2 clocks
0 0 1 1 3 clocks
0 1 0 0 4 clocks
0 1 0 1 5 clocks
0 1 1 0 6 clocks
0 1 1 1 7 clocks
1 0 0 0 8 clocks
1 0 0 1 9 clocks
1 0 1 0 10 clocks
1 0 1 1 11 clocks
1 1 0 0 12 clocks
1 1 0 1 13 clocks
1 1 1 0 14 clocks
1 1 1 1 15 clocks
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(5) DHC - Data hold wait configuration register
The DHC register is used to set the number of extended data hold wait states
for each chip select area in the write cycle of the external bus.
One data hold wait state is always inserted in a write cycle. By use of the DHC
register extended data hold wait states can be inserted, thus the total number
of data hold wait states is DHC + 1.
Access This register can be read or written in 16-bit units.
Address FFFF 720Cy
Initial Values 0000y
15 14 13 12 11 10 9 8
| DH71 | DH70 | DH61 | DH60 | DH51 | DH50 | DH41 | DH40 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| DH31 | DH30 | DH21 | DH20 | DH11 | DH10 | DHO1 | DHO00 |
R/W R/W R/W R/W R/W R/W R/W R/W
Table 4-7 DHC register contents
33 Bit name Function
position
15:14, DHn1, Data hold wait setting bits
13:12, DHNO These bits set the number of extended data hold wait states for each chip select area.
1;f;°’ DHn1 DHNO Number of extended data hold wait states
76, 0 0 No extended data hold wait
54, 0 1 1 clock
3:2,
1:0 1 0 2 clocks
1 1 3 clocks
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(6) DSC - Data setup wait configuration register

The DSC register is used to set the number of data setup wait states of the
external bus for each chip select area in the multiplexed bus mode.

Access This register can be read or written in 16-bit units.

Address FFFF 720Ey

Initial Values 0000y

15 14 13 12 11 10 9 8
| Ds71 | Ds70 | Dse1 | DS60 | DS51 | DS50 | DS41 | DS40 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| Ds3t | Ds3o | Ds21 | DS20 | Ds11 | DS10 | DSo1 | DS00 |
R/W R/W R/W R/W R/W R/W R/W R/W
Table 4-8 DSC register contents
posBiittion Bit name Function
15:14, DSnf1, Data setup wait setting bits
13:12, DSn0 These bits set the number of data setup wait states for each chip select area.
1;;0 DSn1 DSn0 Number of data setup wait states
76 0 0 No data setup wait
gg 0 1 1 clock
1:0 1 0 2 clocks
1 1 3 clocks
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(7) AWCO0, AWC1 - Address wait configuration registers 0 and 1

The AWC registers are used to set the address wait period of the external bus
for each chip select area.

Setting the AWC register is enabled only in the multiplexed bus mode.
Access These registers can be read or written in 16-bit units.

Address AWOCO: FFFF 7210y
AWOCH1: FFFF 7212y

Initial Values AWOCO: FFFFy
AWOCH1: FFFFy

15 14 13 12 11 10 9 8
AWCO | AHW31 | AHW30 | ASW31 | ASW30 | AHW21 | AHW20 | ASW21 | ASW20 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| AHW11 | AHW10 | ASW11 | ASW10 | AHWO1 | AHWO00 | ASWO1 | ASW00 |
R/W R/W R/W R/W R/W R/W R/W R/W
15 14 13 12 11 10 9 8
AWCH | AHW71 | AHW?70 | ASW71 | ASW70 | AHW61 | AHW60 | ASW61 | ASW60 |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| AHWS51 | AHWS50 | ASW51 | ASW50 | AHW41 | AHWA40 | ASW41 | ASW40 |
R/W R/W R/W R/W R/W R/W R/W R/W

Table 4-9 AWCO0, AWC1 registers content

posBiittion Bit name Function
13:12, ASWn1, Address setup wait setting bits
9:8, ASWnO These bits set the number of address setup wait states for each chip select area.
i’:_‘(l)’ ASWn1 ASWnO Number of address setup wait states
0 0 No address setup wait
0 1 1 clock
1 0 2 clocks
1 1 3 clocks
15:14, AHWnN1, Address hold wait setting bits
11:10, AHWNO | These bits set the number of address hold wait states for each chip select area.
;2 AHWn1 AHWnNO Number of address hold wait states
0 0 No address hold wait
0 1 1 clock
1 0 2 clocks
1 1 3 clocks
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(8) ICCO, ICC1 - Idle cycle configuration registers 0 and 1

The ICC registers are used to set the number of idle cycles of the external bus.
The number of idle cycles can be set for each chip select area and in the read
cycle or write cycle.

Access These registers can be read or written in 16-bit units.

Address ICCO: FFFF 7214y
ICC1: FFFF 7216y

Initial Values ICCO: 3333
ICC1: 33334

Caution The number of idle cycles set by the ICCm register (m = 0, 1) is invalid during
the burst read cycle and bus sizing cycle.

15 14 13 12 11 10 9 8
Icco | wic31 | WIC30 | RIC31 RIC30 | WIC21 | WIC20 | RIC21 RIC20 |

R/W R/W R/W R/W R/W R/W R/W R/W

7 6 5 4 3 2 1 0
| WIC11 | WIC10 | RIC11 RIC10 | WICO1 | WIC00 | RICO1 RIC00 |

R/W R/W R/W R/W R/W R/W R/W R/W

15 14 13 12 11 10 9 8
ICC1 | WIC71 | WIC70 | RICT71 RIC70 | WIC61 | WIC60 | RIC61 RIC60 |

R/W R/W R/W R/W R/W R/W R/W R/W

7 6 5 4 3 2 1 0
| WIC51 | WIC50 | RIC51 RIC50 | WIC41 | WIC40 | RIC41 RIC40 |

R/W R/W R/W R/W R/W R/W R/W R/W
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Table 4-10 ICCO, ICC1 registers content
posBiittion Bit name Function
13:12, RICn1, Idle cycle setting bits after read cycle
9:8 RICnO These bits set the number of idle cycles for each chip select area after a read cycle.
?g RICn1 RICnO Number of idle cycles
0 0 No idle cycle
0 1 1 clock
1 0 2 clocks
1 1 3 clocks
Setting the RICn1 and RICnO bits is enabled for read accesses in all the bus modes
and of all the bus cycle types.
15:14 WICn1 Idle cycle setting bits after write cycle
11:10 WICnO These bits set the number of idle cycles for each chip select area after a write cycle.
;g WICn1 WICnO Number of idle cycles
0 0 No idle cycle
0 1 1 clock
1 0 2 clocks
1 1 3 clocks

Setting the WICn1 and WICNO bits is enabled for write accesses in all the bus modes

and of all the bus cycle types.
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)

EWC - External wait error configuration register

The EWC register is used to enable or disable the external wait error function

for each chip select area.
Setting the EWC register is enabled in the following bus cycles.

¢ Multiplexed bus mode (SRAM bus cycle type)

Access This register can be read or written in 16-bit units.
Address FFFF 721A
Initial Values 0000y
15 14 13 12 11 10 9 8
| o [ Ewz | o | Ewe | 0o | EWs | o EW4
R R/W R R/W R R/W R R/W
7 6 5 4 3 2 1 0
[ o [ Ewsa | o | Ew2 | o | EWt | o EWO0
R R/W R R/wW R R/W R R/W
Table 4-11 EWC register contents
Bq Bit name Function
position
14,12, 10, EWn External wait error setting bits
8,6,4,2,0 These bits enable or disable an external wait error in each chip select area.
0: Disables external wait error.
1: Enables external wait error.
When this function is enabled, this microcontroller forcibly cancels the wait state
when it has detected the external wait signal for the duration of 128 consecutive
clocks, and the CPU generates the SysError exception.
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Chapter 4 External Memory Controller (MEMC)

4.4 Bus cycle type setting function

The bus cycles listed below can be used. Whether or not to generate a bus
cycle and its type can be set for each chip select area by setting the BCTO and
BCT1 registers.

¢ SRAM bus cycle type

Moreover, in the multiplexed bus mode, it is possible to generate a bus cycle
using the same signal line for address output and data input/output.

4.4.1 Multiplexed bus mode

The external bus access function can be used in the multiplexed bus mode.

In the multiplexed bus mode, external memory connection is possible through
the use of address output and data input/output by switching the same signal
line.

In addition to the address/data signals, external bus control is executed using
the chip select signal, address strobe signal, read strobe signal, and write
strobe signal.

The multiplexed bus mode is used when connecting an external ASIC in the
multiplexed bus mode to reduce the number of external signals.

T1 Ta T2 Tonw T1 Ta T2
DVCLK /\_
MAO18 to MAO16 (output) Address Address
CSxZ (output) ‘ l ‘ ‘ a ’T
M ouyoutaat Add‘ress DAT‘A out Add‘ress DATA In
ASTBZ (output) U N B A
BENZ1 to BENZO (output)
RDZ (output) -/
WRZ (output) N/
WAITZ (input) / \ / \ N
Write ‘Cycle R?ad Cyc‘le
a) Indicates the chip select area to be accessed.

Figure 4-1 Multiplexed bus mode (read cycle/write cycle)
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The valid wait functions in the multiplexed bus mode are listed below.

Programmable data wait of 15 clocks max. through the DWC register
Data wait through external pin

Insertion of idle cycle of up to 3 clocks through the ICC register

Data hold wait of up to 3 clocks through the DHC register

Data setup wait of up to 3 clocks through the DSC register (write only)

Note When an external memory is connected using the multiplexed bus mode, an
external data latch is required. For details, refer to 4.7 "Memory Connection
Examples”.
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4.5

4.5.1

Figure 4-2

4.5.2

Bus control function

Chip select output function

The connected external memory area is managed divided into 3 chip select
areas up to CSn (n = 2 to 4, as shown in Figure 4-2 “External memory map” on
page 235 .

When a bus cycle is generated for the external bus, This microcontroller makes
the CSZn (n = 2 to 4) output pins corresponding to the access target address
active (low level), along with outputting the access target address from the
MAQI[28:0] pins.

The various settings for the external bus, such as the bus size and number of
wait/idle states, can all be made for each chip select area.

By using these functions, different types of memory can be connected for each
chip select area.

The allocation of the chip select areas is fixed by the system and cannot be
changed through programming.

The memory map is shown next.

OFFFFFFFy

CS4 area for external

(64 MB Areas for external

0C000000y (192 MB)
OBFFFFFFy

CS3 area for external
(64 MB)

08000000
O7FFFFFFy

CS2 area for external

04000000y

External memory map

Operation enable/operation disable setting function

The operation can be enabled/disabled for each of the above-mentioned chip
select areas shown in 4.5.1 "Chip select output function"through the setting of
the MEn (n = 0 to 7) bits of the BCTO and BCT1 registers.

If an access request is issued from the CPU (or DMA) to a chip select area for
which operation has been disabled with this function, no external bus cycle is
generated, the write value is ignored, and the read value becomes

0000 0000y.
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4.5.3 Bus size setting function
Access requests from the CPU (or DMA) are executed after being divided in
accordance with the bit width of the external bus of the access destination.

The bit width of the external bus can be selected from 16 and 8 bits for each
chip select area by setting the BSC register.

T1 Tz Tonw
DVCLK

MAO18 to MAO16 (output) AO

CSxZ (output)

MAD15 to MADO
(input/output)

BENZ1 to BENZO (output) (,

WAITZ (input) /

RDZ (output)

WRZ (output)

Write‘CycIe Read Cycle
I

a) Indicates the chip select area to be accessed.

Figure 4-3 SRAM cycle for 16-bit bus size
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4.5.4 Data endian setting function
Either little endian or big endian can be selected as the data endian of the
external bus interface. This setting can be made for each chip select area with
the DEC register. Initial setting through input pins is not possible. The initial
status is little endian for all the chip select areas.
Access to a chip select area for which big endian has been specified as the
data endian is performed in big endian.
This function can be used only for the SRAM access type.
Caution In this microcontroller, instruction fetch operation with big endian is not
supported.
Note For details on the data flow for each external bus size and data size, refer to
4.8 "Data Flow".
4.6 Wait Functions
Wait functions listed below.
Table 4-12 Wait functions
Data Wait
Wait Functi Data SDz«:ta Address Idl
ait Function Program- | External | Hold Wait SUL[ Wait e
mable Wait Wait
Multiplexed bus | Read V S - - N N
mode wite | v v v v v
Setting registers DWCO - DHC DSC AWC ICCO
DWC1 ICCA
Max. number of waits 15 - 3 3 3 3
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4.6.1

DVCLK
MAO18 to MAO16 (output)

CSxZ (output)

MAD15 to MADO
(input/output)

ASTBZ (output)

BENZ1 to BENZO (output)
WAITZ (input)

RDZ (output)

WRZ (output)

Programmable data wait function

This wait function is for delaying the data latch timing by extending the read
strobe and write strobe periods.

This function is enabled during all write accesses and at the first data transfer
timing in the SRAM (multiplexed) modes.

Up to 15 cycles can be inserted.

Setting individual chip select areas with the DWCO0 and DWCH1 registers is

possible.

T1

Ta Topw

T2

©.0)
|

Write Cycle
[

a) Indicates the chip select area to be accessed

Read Cycle

Figure 4-4 Programmable data wait for multiplexed bus mode
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4.6.2 External wait function

Data waits of any length can be inserted from the WAITZ pin.

The WAITZ pin input level is sampled immediately after completion of the Ta, T+
cycles and the Topw, Toew cycles.

Data wait cycles obtained by the programmable data wait set by data wait
control registers 0 and 1 (DWCO0, DWC1 registers) and the external wait
specification set by the WAITZ pin input, are inserted.

Programmable wait through DWCO, DWCH1

WAIT control

External wait through WAITZ pin input

Figure 4-5 Internal data wait generator

DVCLK

MAO18 to MAO16 (output)

CSxZ (output)

MAD15 to MADO
(input/output)

BENZ1 to BENZO (output) j
WAITZ (input) / \

RDZ (output)

WRZ (output)

V\{rite Cyc‘le Read Cycle

a) Indicates the chip select area to be accessed.

Figure 4-6 Relationship between external data wait and programmable data wait
(when DWC = 2)
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4.6.3 Data setup wait function

This function inserts a wait prior to the transfer state in order to secure the

setup time for the data write strobe.

This function is enabled only during write cycles in the multiplexed bus mode.

Up to 3 cycles can be inserted.

The number of wait cycles to be inserted can be set for each chip select area
with the DSC register.

The initial status is no wait for any of the chip select areas.

DVCLK
MAO18 to MAO16 (output)

CSxZ (output)

MAD15 to MADO
(input/output)

ASTBZ (output)

BENZ1 to BENZO (output)

WAITZ (input)

RDZ (output)

WRZ (output)

a) Indicates the chipselect area to be accessed.

Figure 4-7 Data setup wait

(0,0

Write Cycle
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4.6.4 Data hold wait function

This function inserts a wait for the state following the rising edge of the write
strobe signal in order to secure the hold time for the data write strobe.

This function is enabled only during the write cycle for all bus cycle types.

This microcontroller always inserts 1 data hold wait state upon occurrence of a
write cycle. This data hold wait extends the DHC register setting by up to 3
cycles, allowing insertion of 4 cycles.

The number of data hold wait extensions can be set for each chip select area
with the DHC register. The initial status is no wait extension for any of the chip
select areas (1 data hold wait cycle).

DVCLK

MAO18 to MAO16 (output)

CSxZ (output) a

MAD15 to MADO
(input/output)

ASTBZ (output)

BENZ1 to BENZO (output) (0,0

WAITZ (input) / \

RDZ (output) |H

WRZ (output) N

Write Cycle

a) Indicates the chip select area to be accessed.

Figure 4-8 Data hold wait (in multiplexed bus mode)
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4.6.5 Address setup wait function
This function inserts a wait before the address transfer state in order to secure
the setup time for the address strobe in the multiplexed bus mode.
This function is enabled only in the multiplexed bus mode.
Up to 3 cycles can be inserted.

Setting each chip select area with the AWCO and AWCHT registers is possible.

Tasw Ti Ta T2

DVCLK

MAO18 to MAO16 (output)

CSxZ (output) a a [

MAD15 to MADO
(input/output)

ASTBZ (output)

BENZ1 to BENZO (output) (0,0) ,T T\ (0.0) /T

WAITZ (input) / /

RDZ (output)

WRZ (output)

V\{rite Cyc‘le Read Cycle

a) Indicates the chip select area to be accessed.

Figure 4-9 Address setup wait
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4.6.6 Address hold wait function
This function inserts a wait after the address transfer state in order to secure
the hold time for the address strobe in the multiplexed bus mode.
This function is enabled only in the multiplexed bus mode.
Up to 3 cycles can be inserted.

Setting each chip select area with the AWCO and AWCHT registers is possible.

T1 Ta Tanw T2

DVCLK

MAO18 to MAO16 (output)

CSxZ (output) a a

MAD15 to MADO
(input/output)

ASTBZ (output) /

BENZ1 to BENZO (output) T (0,0) f (0, 0) f

WAITZ (input) / / \

RDZ (output)

WRZ (output)

V\{rite qule Read Cycle

a) Indicates the chip select area to be accessed.

Figure 4-10 Address hold wait
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4.6.7 Idle insertion function
This function inserts an idle state after the last state of each cycle in order to
prevent bus conflicts between cycles.
Up to 3 cycles can be inserted for all memory types.

This function can be set independently after a read cycle or after a write cycle
for each chip select area by setting the ICCO and ICC1 registers.

The initial status is no idle cycle for any of the chip select areas.

Caution The interval from completion of a bus cycle until the occurrence of subsequent
bus cycles from the CPU (or DMA) lasts 1 cycle, regardless of the idle cycle
setting. Therefore, a 1-cycle interval occurs between bus cycles even if the
setting is no idle cycle.

Ti Ta T2 ToHw T T1 Ta T2 T T1 Ta
DVCLK
MAO18 to MAO16 (output) A0 X A1 X A2
CSxZ (output) a / a ‘ / a‘
MA?;SJ%\L’J'@BS A0 wpo X A RD1 X A2
ASTBZ (output) - __/_— N
BENZ1 to BENZO (output) / /
WAITZ (input) | 7 \ | ‘/ \ /
RDZ (output) _/
WRZ (output) -
| |
Write‘CycIe R?ad Cyc‘le
a) Indicates the chip select area to be accessed.

Figure 4-11 Idle insertion
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4.7 Memory Connection Examples

4.7.1 Multiplexed bus mode connection example

SRAM (16 bits)
Memory controller A18 to AO
MAO18-MAO16 —q
MAD15 to MADO | — D15 to DO
CSZ2 to CSZ4 — csz
RDZ — OEZ
WRZ — WEZ
ASTBZ — UBENZ
r)—i LBENZ
BENZ1 to BENZ0 -
WAITZ [——C
Figure 4-12 Multiplexed bus mode connection example
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4.8 Data Flow

The data transfer flow to external memory differs according to factors such as

the data width, endian specification, external bus width, and start address.

Internal Bus

Memory Controller

MADI[15:0]
MAO18-MAO16

E (internal bus)
. 32-bits
. Little endian

Note B:Byte data

HW: Halfword data
W: Word data

External Memoryj|

ﬁ/_/
D (external
. 16 bits

bus)

. Little endian or big endian

Figure 4-13 Internal Bus, Memory Controller, External Bus Data Flow

The data flows for various conditions are shown on the following pages.
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4.8.1 Data flow during byte access

Table 4-13 Data Flow During Byte Access (Little Endian)

Accessed Data Transfer Flow
Address External Data Bus: 16 Bits External Data Bus: 8 Bits
4n 31177 31177 317 3117
241 | 24: | 24: 24: |
23177 23177 23177 23177
16 16 . 16]_ 16]
151 | 151 | 15/ | Address | 15! . 15 4
gl ! gl ! gl ! gl ! gl !
7 7 2 7 7 7 Address
[« [~—] [4n | [« [4n
0 0 0 0 0 0
E M D E M D
4n+1 3174 3170 3117 3117]
24: | 241 | 241 241
23177 23177 23177 23177
161 1 161 1 161 161
15 15 15| | Address 15 15
| [~ [ 4n+1 RE—
8 8 8 8 8
7 70 7 70 7 7[] Address
D D D P Co 4n+1
0. 0! 0. 0!.: 0. 0
E M D E M D
4n+2 37 81 317 81
241 | 241 | 04! | 24!
23 23 23 23
16 16 16 16
15: 150 15: | Address | 15! | 150 1
gl gl 8| 8| 8|
7;' | 7;' 1 7 7:’ : 71’ : 2[] Address
. . 4n+2 b b 4n+2
0_: 0. 0 0! 0!.1 0
E M D E M D
4n+3 31 31 31 31
24 24 24 24
231 231 23, 23,
161_ 160 160 160
15171 15171 15[ Address | 481 15!
Lo Lo 4n+3 Do Do
8. 8. 8 8. 8.
AT S A 7T 7y | g Address
b C C b b 4n+3
0. 0. 0.1 0! 0!.1 0
E M D E M D
Note E:Internal bus
M: MEMC data buffer
D: External data bus
n=0,1,2,3, ...
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Table 4-14 Data Flow During Byte Access (Big Endian)

Accessed Data Transfer Flow
Address | External Data Bus: 16 Bits External Data Bus: 8 Bits
4n 31177 31
241”3 24
23177 231
Address 16:,,,3 16:,,,3
15 1511 151
4n o o
8 8 8 .
7 2 75: 7 Address
. . 4n
0. 0 0! 0
D E M D
4n+1 ELE L
24: 241
237" 23D
.-~ Address 16/ 1611
151" 15D 15,
| 8| 8 8l
| | s i 71» i 7 Address
: b 4n+1 ; ‘ ; ‘ 4n+1
0! 0! 0 0! 0. 0
E M D E M D
4n+2 3117 3117 31177 31177
24! ! 241”3 24: . 241”3
23 23177 23 23177
16 16 16 16
15 | 15 1] Address | g | 45
b ~—| | 4n+2 o
8! 8 8 8. 8
707 7 7 77 7 7[] Address
b . . ' 3 ;3 4n+2
0.1 0! 0!.: 0! 0! 0
E M D E M D
4n+3 31 3170
24 241,,3
231 23177
-, 160! 160!
(77 Address | g | 4507
: 8. 8 Address
770 7 7
D4n+3 o D D4n+3
0. 0 0
E M D
Note E:Internal bus
M: MEMC data buffer
D: External data bus
n=0,1,2,3, ...
Note E:Internal bus
M: MEMC data buffer
D: External data bus
n=0,1,2,3, ...
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Table 4-22 Data Flow During Halfword Access (Little Endian) (1/2)

Data Transfer Flow
Accessed .
External Data Bus: 16 Bits
Address
1st 2nd
4n 31177 31177
241 1 241 . i
231" 231"
160 161 A
15 15 15[ Address
4n+1
8 8l 8
7 7 7
4n
0 ol 0
E M D
4n+1 3117 3117 3117 31177
24 . 24: . 241 . 241 .
23:7% 2371 23 23|:|
160 161 A 16|:| 16 A
15 15 15[ Address 151 151 ] 15)77 Address
| | 4n+1 L L L
8 8 8 8.2 8. 8l
7 7 70 7 7 7
o o o o o |:|4”+2
0. 0. 0. 0. 0. 0
E M D E M D
4n+2 31 31
24 24 B
23 23
16 16 Address
150 . 150 . 15
L L 4n+3
8. 8.2 8
7 H 7 H 7
' H ' H 4n+2
0! 0!.1 0
E M D
4n+3 31 31 31,7 3177
24 24 24; 1 24; .
23 23 237" 23171
1610 16l_2 Address 161 16]_
157 1577 |15 18177 15l qpiy Address
P P 4n+3 ! E ' E ;E
811 8] 8 8l 8. 81
7 H 7 H 7 H 7 7 7
b b b ~—| | 4n+4
0. 0. 0!.1 0 0 0
E M D E M D

Note E:Internal bus
M: MEMC data buffer

D: External data bus
n=0,1,2,3, ...
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Table 4-22 Data Flow During Halfword Access (Little Endian) (2/2)

) 1) ) 1)
[%] %] %] 1%
[ C « ® » [
8 & s ¢ s & s ¢
C c
< < < < < < < <
- s o -
7% o 7% o 7H o ~4 o
d [ [t S 1 1Tesss - p—_—)- | ha L - I e A | i 1 L | b M
P I ) NN RN N (S NN S R e AN [ S S e A S N
- <M ©wil o~ O - <M} o o~ O — iSm ©o o~ O - <m ©,u o~i o
™ AN - ™ qAN | —+ o | AN = ™o AN -
T N T VT w1 G T TR N w
& - <M ©; o~ O - <M ©O;L o~ O - <M ©OoL o~ O - <M ©OL o~ O
= o o AN - o AN - o AN - ® AN
o
L
=3
..m [
= || &
© ©
= | D0
sl ®
© | £ ) @ o 2
[= T} o @ 3 ©
- et = = - ™
o Z = 3 ¢ 3¢ 3 &
c C
< < < < < < < <
s o - -
~Ni o ~1 o ~Nb o 7H o
-
@ %
A I S R I (- I S ey SN N (U I N S 1 I A N R SR
~- M ©wu oo~i o ~ <M ©wwi o~ O ~ <M 4 O o~ O — A<M ©O; o~ O
™ AN — ™ aa —r ™ a - (<) [aVEa\| —r
oo w| N [ERTTR O I Voo L w T T w
<M ©w o~ O <M  ©OL o~ O
5 I7 er 5 AR e e~ o I gigg ee e~ e g R @
2
0w un
n o
QO = - [V} [ep}
Q3T + + +
O T c c [ c
< < < < < <

Note E:Internal bus

M: MEMC data buffer

D: External data bus

n=0,1,23, ...

Note E:Internal bus

M: MEMC data buffer
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D: External data bus

n=0,1,2,3, ...
Table 4-23 Data Flow During Halfword Access (Big Endian) (1/2)
Data Transfer Flow
Accessed .
External Data Bus: 16 Bits
Address
1st 2nd
4n 31177 31
24; 24 )
237" 23
16} 16 Address
15 150, 15
:E 4n
8 8! 8
7 7 7
L 4n+1
0 0.2 0
E M D
4n+1 3117 31177 31177 3117
24: . 241 . 241 24 .
237" 23|:| 23 23:7%
16 16 -- Address 16 16! Address
15 15, 15 15 . 15 15
' E ' E ' E - | 4n+2
8 8. 8 1 8. 8 8
70 70 7 7 v 7
Lo Lo |:|4n+1 D Lo Lo
0.1 0.1 0 0! 0. 0!
E M D E M D
4n+2 31 31173
24 24; )
23 231"
16 16} Address
15, 15 15
' E 4n+2
8! 8 8
70 7 7
' E 4n+3
0.z 0 0
E M D
4n+3 31 3117 31T 3t
24 24: 1 24: 1 | 24
1601 | 1612 -~ Add 1601 | 1612
151" 151" 15177 NACTESS 151" 151" 15[] Address
b b b b b 4n+4
8. 8.1 8. 1 8 1 8l 8
700 7 7 7 70 70
Do H|:|<—> 4n+3 | |» P b
0.z 0 0 0 02 0.z
E M D E M D

Note E:Internal bus

M: MEMC data buffer

D: External data bus

n=0,1,2,3,

R01UHO0002ED0200 Rev. 2.00
Apr 29, 2013

RENESAS

251



External Memory Controller (MEMC)

1] ] » ]
8 8 3 8

= <
s T s 9 s % S ¥
T c © [ o c T c
< < < < < < < <

Data Transfer Flow
External Data Bus: 8 Bits

1st

Table 4-23 Data Flow During Halfword Access (Big Endian) (2/2)

Chapter 4

-
2 o

n 0

o o

Q = — al ™

0 3T + + +

O T c c c c

< < < < < <
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M: MEMC data buffer
D: External data bus
RENESAS

Note E:Internal bus
n=0,1,2,3, ...
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3rd

-~ Address

Address

External Memory Controller (MEMC)

Address
4n+3
4n+2

Data Transfer Flow
2nd

External Data Bus: 16 Bits

4n+2
Address
4n+5
4n+4

1st

Table 4-24 Data Flow During Word Access (Little Endian) (1/2)

4n+2

Accessed
Address

4n

Chapter 4

- SO ©On o~
M AN

[}

[%]

9]

S ¥

T c

< <

0 b oon~

4
A S
- Sm ©w} o~
®m AN
A N
- SO ©Ow o~
™ AN
—
+
[
<

4n+2
4n+3
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M: MEMC data buffer
D: External data bus
RENESAS

Note E:Internal bus
n=0,1,2,3, ...
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Table 4-24 Data Flow During Word Access (Little Endian) (2/2)

Data Transfer Flow
Accessed :
Address External Data Bus: 8 Bits
1st 2nd 3rd 4th
4n
31177 31177 31177 31177 31177 31177 31 31
24: | 24; 24; 24; 41 ) 241} 24 24
23177 2317 23177 23171 23,7 23,7
16} 16}_2 161 161 16)_- 161
57 150 15 15|:| LTI -
gl : 31 : L Address| 8L g [ Address , yAddress g,,, g,,, ; Address
|:|<—»|:|<—» 4an P P |:|4n+1 |:|4n+2 b b |:|4n+3
0 0 0 0.1 0! 0 0 0] 0! 0
E M D E M D D E M D
4n+1 ,, ,, B .
31177 31177 31177 31177 31177 31177
o4 1 24l 241 1 240 241 1 241 1
23177 23177 23 23 23] 2317
161 161 16 16 16:”‘3 16:'“3
15 15 15 15 15! 15177
; I g I 7 Address gi,,} gi,,} , Address . Address g‘ : g‘ ; ; Address
|:|4n+1 |:|4n+2 |:|4n+3 |:|<—»|:|<—» 4n+4
[ 0:.! 0 [ 0! 0 0 0 0 0
E M D E M D D E M D
4n+2 31170 31170 31 31 31170 31
241 ! 241 1 24 24 24: | 24; .
23 23 237 23, 1 23} 23}
16 16 161 16). 16]_ 16)_ 16 161
15 50 151 15 15 15! 15:77 15:77
g,,, g,,, , Address g,,, ?,, ; Address g,, g,, . Address gl : g: : ; Address
L ; 4n+2 ; Vo 4n+3 P b |:|4n+3 |:|<—»|:|<—» 4n+a4
0 0!_! 0 ol_! 0! 0 0:_: 0!_1 0 0 0 0
E M D E M D E M D E M D
4n+3 31 31 31171 3t} 31} 31170 31177
24 24 241 24; . 241 1 241 241
23,7 237 23} 23} 23 23 23
161 - 161 2 16)__ 16 16 16|
151 151 151 15 15 1571
g,,_ 9,,_ ; Address 91 : 8l . Address g | Address gk— gk— ; Address
L L 7 L L L
v v |:|4n+3 |:|——|:|——|:| 4n+4 v 4n+5 v v |:|4n+6
0l 0i.! 0 0 0 0 0i.! [ 0i.! 0
E M D E M D E E M D
Note E:Internal bus
M: MEMC data buffer
D: External data bus
n=0,1,2,3, ...
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External Memory Controller (MEMC)

Data Transfer Flow
External Data Bus: 16 Bits
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Table 4-25 Data Flow During Word Access (Big Endian) (1/2)

Chapter 4
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M: MEMC data buffer
D: External data bus
RENESAS

Note E:Internal bus
n=0,1,2,3, ...
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Chapter 4 External Memory Controller (MEMC)

Table 4-25 Data Flow During Word Access (Big Endian) (2/2)

Data Transfer Flow
Accessed Ext | Data B 8 Bit
Xtern us: 1
Address ernal Data Bus S
1st 2nd 3rd 4th
4n
314" 3117 31! 31
241, 2al | 24! 24
23! 23 23 23
16} 16D 16D 16/
15 15 3 15 3 15
Address BD 8 ,,, Address | 8 ,,, BD Address Address
7 7 7 7 7 7 7
I:I 4n . . I:I 4n+1 . . I:I 4n+2 I:I 4n+3
0 0! 0.l 0 0.l ol 0
D E M D E M D E M D
4n+1 3t 311 31! 3t
24 24t 24t 241
2317} 23 23 237}
160 15D D 160
15D 15 150 ! 15D
9: ! 9’ 7|:| Address g: ! 7|:| Address |:| Address 7|:| Address
v v 4n+1 v 4n+2 4n+3 4n+4
0!l 0!l 0 0l_1 0 0 0
E M D E M D D D
4n+2 31:’7 31:’7 31{”; 3117
24! 2al |
|:| \ : 23‘ : 23|:|
—B 16‘ ; 16
15 15 15
D Address Address Address 8D 8 \ ” Address
7; |:| |:| 7|:| 7 77 7|:|
' 4n+2 4n+3 4n+4 L L 4n+5
ol N 0 N 0 01! 0! 0
E E M D E M D E M D
317 3 317 81 st e
4n+3 b |:| D b
Dl 241 | 241 B
o s 23: 23
16 16D D 16
15D 15 15|:|
Address Address | 8L 8 ‘" Address 8 - Address
7 70 70 7
D 4n+3 D 4n+4 ; : ; : D 4n+5 D 4n+6
i 0 0. 0. 0
E M D D E M D E
Note E:Internal bus
M: MEMC data buffer
D: External data bus
n=0,1,2,3, ...
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Chapter 5 Interrupt Functions

This chapter describes the exception processing functions of this
microcontroller.

At first an overview is given about all exception groups.

Afterwards all interrupt exceptions of this microcontroller are summarized and
the interrupt control registers are described.

Finally the handling of the interrupts exceptions are detailed.
All other exceptions and their handling are described in the

V850E2M 32-bit Microcontroller Core Architecture
Document number R0O1US0001EJxxxx

where “xxxx” denotes the version of this document.

5.1 Exceptions and Interrupts

The phenomenon of forcing a branch operation from a currently running
program to another program, due to a specific cause, is called an exception.

The exceptions are classified in exception groups. Each exception group is
assigned to a certain priority P1 to P11, that determines in which order
exceptions are processed, if they occur concurrently.

This microcontroller supports the following types of exceptions and interrupts:

Table 5-1 Exception and interrupt cause list (1/2)
_Exceptlon and Symbol Cause group Priority | Exception Reference
interrupt name group level
CPU initialization RESET Reset input P1 - this manual chapter “Reset
Controller”
FE level non- FENMI FENMI input P2 FE this chapter “V850E2/Fx4-H
maskable Interrupt Requests”
interrupt?
System error SYSERR | SYSERR input P3 FE this chapter “V850E2/Fx4-H
exception? Exceptions”
Peripheral device PPI Peripheral device P4 FE V850E2M 32-bit Microcontroller
protection protection Core Architecture User Manual
exception violation “Peripheral Device Protection”
Timing supervision TSI Timing monitoring P5 FE V850E2M 32-bit Microcontroller
exception violation Core Architecture User Manual
“Timing Supervision Function”
FE level maskable FEINT FEINT input P6 FE this chapter “V850E2/Fx4-H
interrupt? Interrupt Requests”
Floating-point FPI FPU instruction P7 El V850E2M 32-bit Microcontroller
operation Core Architecture User Manual
exception “Floating-point Operation
(imprecise) Function”
El level maskable INT Maskable interrupt P8 El this chapter “V850E2/Fx4-H
interrupt? input Interrupt Requests”
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Table 5-1 Exception and interrupt cause list (2/2)
_Exceptlon and Symbol Cause group Priority | Exception Reference
interrupt name group level
Execution MIP Execution P9 FE V850E2M 32-bit Microcontroller
protection protection Core Architecture User Manual
exception violation “Memory Protection”
Memory error MEP Instruction access P10 FE this chapter “V850E2/Fx4-H
exception? error input Exceptions”
Data protection MDP Data protection P11 FE V850E2M 32-bit Microcontroller
exception violation Core Architecture User Manual
“Memory Protection”
Floating-point FPP FPU instruction El V850E2M 32-bit Microcontroller
operation Core Architecture User Manual
exception (precise) “Floating-point Operation
Function”
Coprocessor UCPOP Coprocessor FE V850E2M 32-bit Microcontroller
unusable instruction Core Architecture User Manual
exception “Exceptions”
Reserved RIEX Reserved FE V850E2M 32-bit Microcontroller
instruction instruction Core Architecture User Manual
exception “Exceptions”
FE level software FETRAPEX | FETRAP FE V850E2M 32-bit Microcontroller
exception instruction Core Architecture User Manual
(vector = 1y to Fp) “Instructions”
El level software EITRAPO | TRAPOn El
exception instruction
(vector = 004 to
OFy)
El level software EITRAP1 TRAP1n El
exception instruction
(vector =104 to
1FR)
System call SYSCALLEX | SYSCALL El V850E2M 32-bit Microcontroller
exception instruction Core Architecture User Manual

(vector = 00y to
FFh)

“Exceptions”

2)  The description of these exceptions and interrupts are subject to this chapter.

Priority order

Request

Acknowledgement

Acknowledgement
condition

Priority group P1 has the highest, P11 the lowest priority.

Exception or interrupt request denotes the status, where an exception or

interrupt event occurred and is registered in the CPU or Interrupt Controller
respectively to be served.

Exception or interrupt acknowledgement denotes the status, where the CPU

branches to an exception or interrupt service or handler routine. Thus the
current program flow is suspended.

exceptions are acknowledged unconditionally.

Before an exception or interrupt request is acknowledgement, certain
acknowledgement conditions may have to be fulfilled. Note that certain

RO1UH0002EDO0200 Rev. 2.00
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Resume

Restore

5.1.1

Indicates whether execution restart from the last position at which program
execution was interrupted - i.e. an exception or interrupt was acknowledged -
is possible.

Indicates whether restoring of the processor status (status of processor
resources including general-purpose registers and system registers) at the
time of program execution interruption is possible.

Exception handler switching

The initial values of registers for the exception handler switching functions are
listed below:

e EH_CFG = 0000 0000y

e EH_BASE = 0000 00004

* EH_RESET = 0000 0000

For details refer to the section “CPU Function Group/Exception Handler
Address Switching Function Banks” in the “V850E2M 32-bit Microcontroller
Core Architecture” document.
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5.2

5.2.1

MEP sources

MEP indicators

V850E2/Fx4-H Exceptions

This section describes the V850E2/Fx4-H exceptions.

For detailed information about how to handle exceptions refer to the chapter
“Exceptions” in the “V850E2M 32-bit Microcontroller Core Architecture User’s
Manual”.

Memory error exceptions MEP

A memory error exception MEP indicates an error, that occurred during a CPU
instruction fetch:

¢ MEP exception level: FE level without acknowledgement conditions

* MEP exception code: FEIC = 0000 0330y

* MEP exception handler offset: 0030y
e MEP priority level: P10

MEP exceptions are not maskable.

The MEP exception is generated upon reading instruction code from memory.
Note that this must not necessarily be the time the CPU is fetching the
instruction for execution. Also a cache or buffer preload can cause an MEP
exception.

The source of an MEP exception can be one of the following:
* error detection by the HBUS bridge during instruction fetch

* uncorrectable ECC double-error detection during instruction fetch from the
code flash

* uncorrectable ECC double-error detection during instruction fetch from the
data RAM

¢ instruction fetch attempt from an undefined memory area (reserved area in
the CPU address map)

The source of an MEP exception can be evaluated by the following:

* Error input from HBUS bridge: check the contents of the ETAERR register.
Refer to the section “CPU Subsystem - HBUS Bridge*for further details.

¢ Code flash ECC double-error: CECCER.DEDFLG =1
Refer to the section “Code flash error correction” below for further details

* For data RAM ECC double-error detections and undefined memory area
access there is no source indication other than the address of the program
counter in the CPU’s FEPC register, stored when the MEP occurred.

Note Single bit errors are corrected by the ECC and processing is continued using
the fetched data after correction. No MEP is generated in this case.
RO1UHO0002ED0200 Rev. 2.00 :{EN ESNS 260

Apr 29, 2013



Chapter 5

Interrupt Functions

MEP
resume/restore

5.2.2

O

Error conditions

SYSERR
enable/disable

Since an MEP is acknowledged unconditionally at the time of reading an
instruction code from a memory, which may be different to the time of CPU
fetch of this instruction code, neither resuming to the application program nor
recovering of the CPU’s status after the MEP service routine is possible. Thus
a system reset must be applied or a substitute program to recover the status
must be executed.

When an additional MEP exception occurs during execution of an MEP
exception handler program, the MEP exception is acknowledged again and it’s
handler routine re-executed.

Moreover, even during MEP exception processing, SYSERR exceptions and
FE level non-maskable interrupts may occur. If this happens, SYSERR
exception or FE level non-maskable interrupt processing starts at the time the
error occurs.

System error exceptions SYSERR
In case of a serious system error, a system error exception SYSERR can be
generated.

SYSERR exception can be enabled or disabled. A flag register is provided to
determine the cause of such errors.

* SYSERR exception level: FE level without acknowledgement conditions
¢ SYSERR exception code: refer to the table “System errors summary” below
* SYSERR exception handler offset: 0030

¢ SYSERR priority level: P4

SYSERR exceptions are maskable.

System error causes

The generation of a SYSERR exception can occur under following error
conditions:

* error because of an uncorrectable ECC double-error detection during data
read from the code flash

* error because of an uncorrectable ECC double-error detection during data
read from the data RAM

e error detection by the HBUS bridge

These error conditions may be fulfilled during a CPU or DMA access.

For CPU accesses any of the above error conditions can be separately
enabled/disabled to generate a SYSERR exception by use of the system error
control register SEG_CONT.

For DMA accesses a single control bit in SEG_CONT.DMAE is provided to
enable SYSERR generation for any of the above error conditions all together.
Refer to the section "Error response support”in the chapter “DMA Controller
(DMAC)” for further information concerning DMAC errors.
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SYSERR flags The source of a SYSERR exception can be evaluated by the system error flag
register SEG_FLAG, that holds

¢ dedicated flags for each of the error conditions, if the error condition was

met during a CPU access.

* a single bit that indicates that any of the error condition was met during a

Notes 1.

DMA access.

If an error occurs during a CPU access, the exact error cause can be
evaluated by the dedicated SEG_FLAG flags.

Upon occurrence of an error caused by DMA access, SEG_FLAG.DMAF is
set regardless of the exact cause of the error. Therefore, the CPU cannot
determine the exact error cause from SEG_FLAG.

Setting of the flags in SEG_FLAG is independent of the SYSERR enable/
disable setting in the SEG_CONT register.

Table 5-2 System errors summary

Apr 29, 2013

A b System error cause Error flag | SYSERR exception | SYSERR exception
ceess by v u SEG_FLAG.| if SEG_CONT. code in FEIC
CPU data read from code flash FCHF =1 FCHE =1 0000 02314
data read from data RAM RAMF =1 RAME = 1
data access to HBUS area EXTF =1 EXTE =1
DMA ¢ data read from code flash DMAF =1 DMAE =1 0000 02324
e data read from data RAM
e data access to HBUS area
(2) System error condition details
1. Error during data read from code flash
This error occurs when two defective bits are detected by the code flash
ECC, which can not be corrected, as the result of read access to the code
flash area.
2. Error during data read from data RAM
This error occurs when two defective bits are detected by the data RAM
ECC, which can not be corrected, as the result of read access to the data
RAM area.
3. Error during access to the HBUS area
This error can occur during a read/write access to resources connected to
the HBUS. Refer to the section “CPU Subsystem - HBUS Bridge“in the
chapter “CPU System Functions” for further details.
4. Occurrence of error during DMA access
Upon detection of one of the above errors during DMA read/write
accesses, the DMA controller stops the transfer operations of all channels.
Refer to the section "Error response support” in the chapter “DMA
Controller (DMAC)” for further information concerning DMAC errors.
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Address

Initial Value

Access

(3) SEG_CONT - System error control register

This register enables respectively disables system error causes to generate a
SYSERR exception.

This register can be read/written

* 16-bit units via the register SEG_CONT
* the lower 8 bits in 8-bit units via the register SEG_CONTL
* the higher 8 bits in 8-bit units via the register SEG_CONTH

SEG_CONT: FFFF 64B0y

SEG_CONTL: FFFF 64B0y
SEG_CONTH: FFFF 64B1y

0000

14 13 12 11 10 9 8

0 0 0 0 0 0

RW R/W R/W R/W R/W R/W R/W RW

6 5 4 3 2 1 0

DMAE 0 0 RAME 0 EXTE FCHE 0

RW R/W R/W R/W R/W R/W R/W RW

Table 5-3 SEG_CONT register contents

Bit position

Bit name

Function

7

DMAE

Enable SYSERR exception generation during DMA accesses
0: SYSERR generation disabled
1: SYSERR generation enabled

RAME

Enable SYSERR exception generation during CPU data read accesses to the
data RAM

0: SYSERR generation disabled

1: SYSERR generation enabled

EXTE

Enable SYSERR exception generation during CPU HBUS accesses
0: SYSERR generation disabled
1: SYSERR generation enabled

FCHE

Enable SYSERR exception generation during CPU data read accesses to the
code flash

0: SYSERR generation disabled

1: SYSERR generation enabled
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(4) SEG_FLAG - System error flag register
This register informs about the occurrence of a SYSERR condition.
Note that the concerned flag is set upon a SYSERR condition, independent of
SYSERR generation enabled/disabled via the SEG_CONT register.
Access This register can be read/written
* 16-bit units via the register SEG_FLAG
¢ the lower 8 bits in 8-bit units via the register SEG_FLAGL
* the higher 8 bits in 8-bit units via the register SEG_FLAGH
Address SEG_FLAG: FFFF 64B2
SEG_FLAGL: FFFF 64B2y
SEG_FLAGH: FFFF 64B3y
Initial Value 00004
15 14 13 12 11 10 9 8
0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
DMAF 0 0 RAMF 0 EXTF FCHF 0
R/W R/W R/W R/W R/W R/W R/W R/W
Table 5-4 SEG_FLAG register contents
Bit position Bit name Function
7 DMAF SYSERR condition during DMA accesses
0: SYSERR condition has not occurred
1: SYSERR condition has occurred
4 RAMF SYSERR condition during CPU data read accesses to the data RAM
0: SYSERR condition has not occurred
1: SYSERR condition has occurred
2 EXTF SYSERR condition during CPU HBUS accesses
0: SYSERR condition has not occurred
1: SYSERR condition has occurred
1 FCHF SYSERR condition during CPU data read accesses to the code flash
0: SYSERR condition has not occurred
1: SYSERR condition has occurred
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5.2.3 Code flash error correction

The code flash memory is equipped with an Error Correction module ECC.
When the CPU or the DMA accesses the code flash, the ECC module
automatically encodes/decodes the ECC code.

Single-bit errors In case of a single-bit error while reading from the code flash, the ECC module
corrects this error automatically, i.e. the code flash ECC performs a single-
error correction (SEC).

Detection and correction of a single-bit error is indicated by the SEC flag
CECCER.SECFLG = 1.

The code flash address, where this single-bit error has occurred, is stored in
the CSECADR register.

Double-bit errors In case of double-bit errors while reading from the code flash, the ECC module
detects this error, i.e. the code flash ECC performs a double-error detection
(DED).

Detection of a double-bit error is indicated by the DED flag
CECCER.DEDFLG = 1.

The code flash address, where this double-bit error has occurred, is stored in
the CDEDADR register.

Upon detection of a double-bit error an exception can be generated.
Refer to the sections “Memory error exceptions MEP” and “System error
exceptions SYSERR” about further information concerning exception
processing of double-error detections.

Note Three or more erroneous bits may not detect.

(1) Code flash error correction registers overview

This section contains a description of all registers of the code flash error
correction module.

Table 5-5 Code flash Error Correction module registers overview

Register name Shortcut Address
Code flash ECC error flag register CECCER FF43 2000y
Code flash ECC error flag clear register | CECCERC FF43 2004y
Code flash ECC single-bit error CSECADR FF43 2008y
correction address register

Code flash ECC double-bit error CDEDADR FF43 200Cy
detection address register
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(2) CECCER - Code flash ECC error flag register

This register informs about a correction of a single-bit (SEC) error and
detection of a double-bit (DED) error.

To clear an asserted bit in this register use the CECCERC register.
Access These registers can be read in 8-bit units.

Address FF43 2000y

Initial Value 00y

7 6 5 4 3 2 1 0
0 DEDFLG | SECFLG
R R R R R R R R

Table 5-6 CECCER register contents

Bit position Bit name Function

1 DEDFLG double-bit error detection flag
0: double-bit error was not detected
1: double-bit error was not detected

0 SECFLG single-bit error correction flag
0: single-bit error was not detected
1: single-bit error was detected

(3) CECCERC - Code flash ECC error flag clear register
This register allows to clear the ECC error flags of CECCER.

If a 1 is written to a bit in this register, the corresponding bit in the CECCER
register is cleared.

Access These registers can be read/written in 8-bit units.
Address FF43 2004y

Initial Value Reading this registers returns always 00.
7 6 5 4 3 2 1 0

0 0 0 0 DEDCLR | SEDCLR
R/W R/W R/W R/W R/W R/W R/W R/W

Table 5-7 CECCERC register contents

Bit position Bit name Function

1 DEDCLR Clear double-bit error detection flag
0: no function
1: clear CECCER.DEDFLG

0 SECCLR Clear single-bit error detection flag
0: no function
1: clear CECCER.SECFLG
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(4) CSECADR - Code flash ECC single-bit error correction address register
This register holds the address at which a single-bit error was detected and
corrected.
Address storing in and clearing of this register depends on the single-bit error
correction flag CECCER.SECFLG:
¢ The error address is only stored, if CECCER.SECFLG = 0.
* This register is cleared together with the flag CECCER.SECFLG by setting
CECCERC.SECCLR = 1.
Thus only the address of the first detected error is stored. The addresses of all
others which may follow, do not overwrite the first address, until the single-bit
error flag - and thus this register - is cleared by CECCERC.SECLR = 1.
Access These registers can be read in 32-bit units.
Address FF43 2008y
Initial Value 0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[oJofo]ofo|o]o] CSECADR([24:16]
R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CSECADR][7:0]
R R R R R R R R R R R R R R R R
Table 5-8 CSECADR register contents
Bit position Bit name Function
24100 CSECADR | single-bit error detection and correction address
[24:0]
267
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(5) CDEDADR - Code flash ECC double-bit error detection address register
This register holds the address, at which a double-bit error was detected.

Address storing in and clearing of this register depends on the double-bit error
detection flag CECCER.DEDFLG:

¢ The error address is only stored, if CECCER.DEDFLG = 0.

* This register is cleared together with the flag CECCER.DEDFLG by setting
CECCERC.DEDCLR = 1.

Thus only the address of the first detected error is stored. The addresses of all
others, which may follow, do not overwrite the first address, until the double-bit
error flag - and thus this register - is cleared by CECCERC.DEDCLR = 1.

Access These registers can be read in 32-bit units.
Address FF43 200CH

Initial Value 0000 0000y

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

[oJofo]ofo|o]o] CDECADR[24:16]
R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CDECADR[7:0]
R R R R R R R R R R R R R R R R

Table 5-9 CDEDADR register contents

Bit position Bit name Function
24100 CDECADR | double-bit error detection address
[24:0]
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5.3

Interrupt types

5.3.1

(1M

Priority group
Return PC
Control register

Return instruction

V850E2/Fx4-H Interrupt Requests

The V850E2/Fx4-H nsupports following types of interrupts:
¢ FE level non-maskable interrupt (FENMI)

— FENMI is served immediately, even if an FE level maskable (FEINT) or El
level maskable (EIINT) interrupt is in service (CPU system register
PSW.NP = 1).

— resume not possible, recover not possible
* FE level maskable interrupt (FEINT)

— FEINT is served immediately, if no other FE level interrupt - FENMI or
FEINT - is in service (CPU system register PSW.NP = 0). Thus
PSW.NP = 1 would mask an FEINT.

— resume possible, recover possible
— highest priority maskable interrupt
* El level maskable interrupt (EIINT)

EIINT may only be served, if no FE level interrupt - FENMI or FEINT - isin
service (CPU system register PSW.NP = 0).

resume possible, recover possible

interrupt masking can be specified for each interrupt channel

16 interrupt priority levels can be specified for each interrupt channel.

V850E2/Fx4-H interrupt sources

FE level non-maskable interrupts

The FE level non-maskable interrupts have the priority P2.

An FE non-maskable interrupt does not allow to resume or recover.
The control register of this interrupt is FNC.

Since neither resume nor recover is possible, a reset must be applied.

Table 5-10 FE level non-maskable interrupt requests
Interrupt Interrupt request
: T . | Handler
Control register Unit Priority | Exception e
Symbol Address Name Cause group | code |~ . ot
Name | eee..
FENMI  |FNC  |645C, |NMIO NMIO input Port P2 0020y 0020y
WDTAONMI Watchdog Timer 0 error NM| WDTAO
interrupt
WDTATNMI Watchdog Timer 1 error NMI WDTA1
interrupt

FENMI sharing

The source of the FENMI interrupt can be evaluated by a dedicated flag
register. Refer to section 5.3.2 “V850E2/Fx4-H FE level non-maskable
interrupt sharing” on page 290 for details.
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(2) FE level maskable interrupts
Priority group The FE level maskable interrupts have the priority P6.
Return PC  The program couter (PC) value, set after returning from any interrupt service

Control register

Return instruction

routine by the RETI instruction is always the next address.
The control register of this interrupt is FIC.

The return instruction from FE level maskable interrupt service routines is
FERET.

Table 5-11 FE level maskable interrupt requests
Interrupt Interrupt request
: . .| Handler
Control register Unit Priority | Exception address
Symbol Address Name Cause group | code " rrcer
Name FFFF

FEINT  |FIC 645Ey

- - P6  [0010,  |00104

©)

Interrupt naming

El level maskable interrupts

The composition of the interrupt request signal names, their assigned interrupt
control registers and the bits in these registers follow special rules.

In the following the name of the interrupt request is represented by <name>.

¢ Interrupt request name: INT<name>
The prefix “INT” is put in front of <name>.

* Interrupt request control register: IC<name>
The prefix “IC” is put in front of <name>.
The 16 bit of the 16-bit register IC<name> can also be accessed byte-wise
with the following names:

— low byte (bits[7:0]): IC<name>L at the address of IC<name>
The suffix “L’ is appended to the register name IC<name>.

— high byte (bits[15:8]): IC<name>H at the address of IC<name> + 1
The suffix “H” is appended to the register name IC<name>.

¢ Interrupt control register bit names: RF<name>, MK<name>, P[3:0]<name>
The bit prefix “RF”, “MK”, “P[3:0]" prepends the interrupt <name>.

* Each interrupt request is assigned to a certain interrupt channel number
n =0 to 255.
The functional description of the Interrupt Controller in this chapter refers to
interrupt channel number n instead of to the interrupt name <name>.
If INT<name> is assigned to the interrupt channel number n, throughout this
chapter

— the interrupt request is named INTn
— the assigned interrupt control register is named ICn
— the interrupt control bits are named RFn, MKn, P[3:0]n.

Example The interrupt request of the second TAUAO channel (<name> = TAUAOI2) is
named
INTTAUAOI2
The related interrupt control registers are
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Priority group
Return PC

Return instruction

ICTAUAOI2, ICTAUAOIZL, ICTAUAOI2H
The bits in this register are
RFTAUAOI2, MKTAUAOI2, P[3:0] TAUAOI2

If, for instance, the interrupt channel for INTTAUAOIZ is n = 22, the functional
description of the Interrupt Controller refers to

INT22,

the related control register as
IC22,

and their control register bit names
RF22, MK22, P[3:0]22.

The following tables list the references between the interrupt channel number
n, the assigned V850E2/Fx4-H interrupt requests and control register names.

The El level maskable interrupts have the priority P8.

The program couter (PC) value, set after returning from any interrupt service
routine by the EIRET instruction is always the next address.

The return instruction from El level maskable interrupt service routines is
EIRET.
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(4) VB50E2K/FK4-H El level maskable interrupts

Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (1/8)

Interrupt Interrupt request = a
. = = o
3 Control register §_ ‘g% § :33
g Name g o Name Cause Unit f:,! g % 5
© s 3 =
0 |ICWDTAO 6000y |INTWDTAOQ WDTAO 75% interrupt WDTAO (1 |0080y |0080y
1 [ICWDTA1 6002y |INTWDTA1 WDTA1 75% interrupt WDTA1 |2 {00904 {0090y
2 |ICLVI 6004y |INTLVI LVl interrupt LVI 3 |00A0y [00AOY
3 |- 6006y |reserved 4 |00BOy |00BOy
4 |ICVCPCO 6008y (INTVCPCO Voltage Comparator 0 interrupt VCPCO |5 [00C0, [00COy
5 |ICVCPC1 600Ay |INTVCPCH Voltage Comparator 1 interrupt VCPC1 |6 |00D0y [00DOK
6 |ICRTCA01S 600Cy |INTRTCA01S Real-Time Clock 1 second interrupt RTCAO |7 |00EOy [OOEOy
7 |ICRTCAOAL 600E, |INTRTCAOAL Alarm interrupt RTCAO |8 [00FOy [0OFOy
8 |ICRTCAOR 60104 |INTRTCAOR Fixed frequency interruption RTCAO (9 [01004 (01004
9 |ICPO 6012y |INTPO Edge detection interrupt Port 10 {01104 (01104
INTDTS0@ DTS channel 0 interrupt DTS
10 |ICP1 6014y |INTP1 Edge detection interrupt Port 11 (01204 (01204
INTDTS12 DTS channel 1 interrupt DTS
11 |ICP2 6016y |INTP2 Edge detection interrupt Port 12 10130y [01304
INTDTS2? DTS channel 2 interrupt DTS
12 |ICP3 6018y |INTP3 Edge detection interrupt Port 13 {01404 [01404
13 |ICP4 601Ay |INTP4 Edge detection interrupt Port 14 101504 [01504
14 |ICP5 601Cy [INTP5 Edge detection interrupt Port 15 (01604 (01604
15 |ICP6 601EL |INTP6 Edge detection interrupt Port 16 {01704 [01704
16 |ICP7 6020y |INTP7 Edge detection interrupt Port 17 {0180y [01804
17 |ICP8 6022y |INTP8 Edge detection interrupt Port 18 (01904 (01904
18 |ICP9 6024y |INTP9 Edge detection interrupt Port 19 |01A0y [01AQy
19 |ICP10 6026y |INTP10 Edge detection interrupt Port 20 |01B0y |01BOy
20 (ICTAUAOIO 6028y |INTTAUAOIO Interrupt for channel 0 TAUAO |21 |01C0y |01COy
INTTAPAOPEKO® Peak interrupt 0 TAPAQ
21 (ICTAUAON 602Ay |INTTAUAOI1 Interrupt for channel 1 TAUAO |22 |01DOy |01DOy
INTTAPAPEK1® Peak interrupt 1 TAPAO
22 |ICTAUAOI2 602Cy |INTTAUAOI2 Interrupt for channel 2 TAUAO (23 |01EOy |01EOy
23 |ICTAUAOI3 602E |INTTAUAOI3 Interrupt for channel 3 TAUAO |24 |01FOy |01FOy
24 |ICTAUAOQI4 6030y |INTTAUAOI4 Interrupt for channel 4 TAUAO |25 0200y |02004
INTTAPAQVLYQP Valley interrupt 0 TAPAQ
25 |ICTAUAOI5 6032y |INTTAUAOI5 Interrupt for channel 5 TAUAO (26 |0210y |0210y
INTTAPAOVLY1P Valley interrupt 0 TAPAO
26 |ICTAUAOI6 6034y |INTTAUAOIG Interrupt for channel 6 TAUAO (27 |0220y |0220y
27 |ICTAUAOI7 6036y |INTTAUAOI7 Interrupt for channel 7 TAUAO (28 |0230y |0230y
28 |ICTAUAOI8 6038y |INTTAUAOI8 Interrupt for channel 8 TAUAO |29 0240y |02404
29 |ICTAUAOI9 603Ay |INTTAUAOI9 Interrupt for channel 9 TAUAO (30 |0250y |0250y
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Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (2/8)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit g E’-?:a g %
s Name Sh £ |d s
gk 3 £
30 |ICTAUAOI10 603Cy |INTTAUAOI10 Interrupt for channel 10 TAUAO (31 |0260y |0260y
31 |ICTAUAOI11 603Ey |INTTAUAOI11 Interrupt for channel 11 TAUAO (32 |0270y |0270y
32 |ICTAUAOI12 6040y |INTTAUAOI12 Interrupt for channel 12 TAUAO |33 0280y |02804
33 |ICTAUAOI13 6042y |INTTAUAOI13 Interrupt for channel 13 TAUAO (34 |0290y |0290y
34 |ICTAUAOI14 6044y |INTTAUAOI14 Interrupt for channel 14 TAUAO (35 |02A0y |02A0y
35 |ICTAUAOI15 6046 (INTTAUAOI15 Interrupt for channel 15 TAUAO |36 |02BOy |02BOy
36 |ICTAUB1I0 6048y |INTTAUB1I0 Interrupt for channel 0 TAUB1 (37 [02C0y |02C0y
INTDTS32 DTS channel 3 interrupt DTS
37 |ICTAUB1I1 604Ay |INTTAUB1IH Interrupt for channel 1 TAUB1 |38 |02D0y |02D0y
INTDTS42 DTS channel 4 interrupt DTS
38 |ICTAUBT1I2 604Cy |INTTAUB1I2 Interrupt for channel 2 TAUB1 (39 |02E0y |02E0y
39 [ICTAUB1I3 604Ey |INTTAUB1I3 Interrupt for channel 3 TAUB1 |40 |02F0y |02F0y
40 |ICTAUB1I4 6050y |INTTAUB1I4 Interrupt for channel 4 TAUB1 |41 |03004 |0300y
41 |ICTAUB1I5 6052y |INTTAUB1I5 Interrupt for channel 5 TAUB1 |42 |0310y |0310y
42 |ICTAUB1I6 6054y |INTTAUB116 Interrupt for channel 6 TAUB1 |43 0320y |03204
43 |ICTAUB1I7 6056y |INTTAUB1I7 Interrupt for channel 7 TAUB1 |44 |0330y |0330y
44 |ICTAUB1I8 6058y |INTTAUB1I8 Interrupt for channel 8 TAUB1 |45 |0340y |0340y
45 (ICTAUB1I9 605Ay |INTTAUB1I9 Interrupt for channel 9 TAUB1 |46 |0350y |03504
46 |ICTAUB1I10 605Cy |INTTAUB1I10 Interrupt for channel 10 TAUB1 |47 |0360y |0360y
47 |ICTAUB1I11 605E, |INTTAUB1I11 Interrupt for channel 11 TAUB1 |48 |03704 |0370y
48 |(ICTAUB1I12 6060y |INTTAUB1I12 Interrupt for channel 12 TAUB1 |49 |0380y |03804
49 |ICTAUB1I13 6062y |INTTAUB1I13 Interrupt for channel 13 TAUB1 |50 |0390y |0390y
50 |ICTAUB1I14 6064y |INTTAUB1I14 Interrupt for channel 14 TAUB1 |51 |03A0y [03A0y
51 [ICTAUB1I15 6066y |INTTAUB1I15 Interrupt for channel 15 TAUB1 |52 |03B0y |03BOy
52 |ICTAUB210 6068y |INTTAUB2I0 Interrupt for channel 0 TAUB2 (53 [03C0y |03COy
INTDTS52 DTS channel 5 interrupt DTS
53 (ICTAUB2I1 606Ay |INTTAUB2I1 Interrupt for channel 1 TAUB2 |54 |03D0y |03DO0y
INTDTS62 DTS channel 6 interrupt DTS
54 |ICTAUB2I2 606Cy |INTTAUB2I2 Interrupt for channel 2 TAUB2 |55 |03EOy |03EOy
55 [ICTAUB2I3 606Ey |INTTAUB2I3 Interrupt for channel 3 TAUB2 |56 |03F0y |03F0y
56 |ICTAUB24 6070y |INTTAUB2I4 Interrupt for channel 4 TAUB2 |57 |0400y |0400y
57 |ICTAUB2I5 6072y |INTTAUB2I5 Interrupt for channel 5 TAUB2 (58 |0410y |0410y
58 |ICTAUB2I6 6074y (INTTAUB2I6 Interrupt for channel 6 TAUB2 |59 |0420y |0420y
59 |ICTAUB2I7 6076y |INTTAUB2I7 Interrupt for channel 7 TAUB2 |60 (04304 |04304
60 |ICTAUB2I8 6078y |INTTAUB2I8 Interrupt for channel 8 TAUB2 |61 |0440y |04404
61 |ICTAUB2I9 607Ay [INTTAUB2I9 Interrupt for channel 9 TAUB2 |62 |0450, |0450y
62 |ICTAUB2I10 607Cy |INTTAUB2I10 Interrupt for channel 10 TAUB2 |63 (04604 |04604
63 |ICTAUB2I11 607Ey |INTTAUB2I11 Interrupt for channel 11 TAUB2 |64 |0470y |0470y
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Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (3/8)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit =: E’-?:a g%

s Name Sh £ |d s

gk 3 £
64 |ICTAUB2I12 6080y |INTTAUB2I12 Interrupt for channel 12 TAUB2 |65 |0480y |0480y
65 |ICTAUB2I13 6082y |INTTAUB2I13 Interrupt for channel 13 TAUB2 |66 |0490y |0490y
66 |(ICTAUB2I14 6084y |INTTAUB2I14 Interrupt for channel 14 TAUB2 |67 |04A0y |04A0y
67 |ICTAUB2I15 6086y |INTTAUB2I15 Interrupt for channel 15 TAUB2 (68 |04B0y |04BOy
68 |ICTAUC3IO 6088y |INTTAUC3I0 Interrupt for channel 0 TAUC3 |69 [04C0y |04CO0y
69 |ICTAUC3I 608Ay |INTTAUCSI1 Interrupt for channel 1 TAUC3 |70 |04D0y |04D0y
70 |ICTAUCSI2 608Cy |INTTAUC3I2 Interrupt for channel 2 TAUC3 |71 |04E0y |04E0y
71 |ICTAUC3I3 600Ey |INTTAUC3I3 Interrupt for channel 3 TAUC3 |72 |04F0y |04F0y
72 |ICTAUC3I4 6090y |INTTAUC3I4 Interrupt for channel 4 TAUC3 |73 |05004 |0500y
73 |ICTAUCSI5 6092y |INTTAUC3I5 Interrupt for channel 5 TAUC3 |74 |05104 |0510y
74 |ICTAUC3I6 6094y |INTTAUC3I6 Interrupt for channel 6 TAUC3 |75 |0520y |0520y
75 |ICTAUCSI7 6096, [INTTAUC3I7 Interrupt for channel 7 TAUC3 |76 |05304 {0530y
76 |ICTAUC3I8 6098y |INTTAUC3I8 Interrupt for channel 8 TAUC3 |77 |0540y |0540y
77 |ICTAUC3I9 609Ay |INTTAUC3I9 Interrupt for channel 9 TAUC3 |78 |0550y |0550y
78 (ICTAUC3I10 609Cy [INTTAUC3I10 Interrupt for channel 10 TAUC3 |79 |05604 |0560y
79 |ICTAUCSI11 609Ey |INTTAUC3I11 Interrupt for channel 11 TAUC3 (80 |0570y |0570y
80 |ICTAUC3I12 60A0y |INTTAUC3I12 Interrupt for channel 12 TAUC3 (81 |0580y |0580y
81 [ICTAUC3I13 60A2y [INTTAUC3I13 Interrupt for channel 13 TAUC3 |82 |05904 {0590y
82 |ICTAUC3I14 60A4y |INTTAUC3I14 Interrupt for channel 14 TAUC3 (83 |05A04 |05A0
83 |ICTAUC3I15 60A6y |INTTAUC3I15 Interrupt for channel 15 TAUC3 (84 |05B0y |05BOy
84 (ICTAUC4I0 60A8y [INTTAUC4I0 Interrupt for channel 0 TAUC4 |85 |05C04 |05C0y
85 |ICTAUC4I 60AA |INTTAUCA4I Interrupt for channel 1 TAUC4 (86 [05D0y |05D0y
86 |ICTAUC4I2 60ACy |INTTAUC4I2 Interrupt for channel 2 TAUC4 (87 |05E0, |05EOQy
87 (ICTAUC4I3 60AEy [INTTAUC4I3 Interrupt for channel 3 TAUC4 |88 |05F0y |05F04
88 |ICTAUC4I4 60B0y |INTTAUCA414 Interrupt for channel 4 TAUC4 (89 |0600y |0600y
89 |ICTAUC4I5 60B2y |INTTAUC4I5 Interrupt for channel 5 TAUC4 (90 |0610y |0610y
90 |ICTAUC4I6 60B4y |INTTAUC416 Interrupt for channel 6 TAUC4 |91 |0620y |0620y
91 |ICTAUC4I7 60B6y |INTTAUCA4I7 Interrupt for channel 7 TAUC4 (92 |0630y |0630y
92 |ICTAUCA4I8 60B8y |INTTAUC4I8 Interrupt for channel 8 TAUC4 (93 |0640y |0640y
93 |ICTAUC4I9 60BAy |INTTAUC419 Interrupt for channel 9 TAUC4 |94 |0650y |0650y
94 |ICTAUC4I10 60BCy |INTTAUC4I10 Interrupt for channel 10 TAUC4 (95 |0660y |0660y
95 |ICTAUC4I11 60BEy |INTTAUC4I11 Interrupt for channel 11 TAUC4 (96 |0670y |0670y
96 |(ICTAUC4I12 60C0y [INTTAUC4I12 Interrupt for channel 12 TAUC4 |97 |0680, |0680y
97 |ICTAUC4I13 60C2y |INTTAUC4113 Interrupt for channel 13 TAUC4 (98 |0690y |0690y
98 |ICTAUC4I14 60C4y |INTTAUC4I14 Interrupt for channel 14 TAUC4 (99 |06A0, |06A0
99 |(ICTAUCA4I15 60C6y [INTTAUC4I15 Interrupt for channel 15 TAUC4 |100 |06B0y |06BOy
100 [ICADCAOERR 60C8y |INTADCAOERR Error interrupt ADCA0 |101 [06COy |06COy
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Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (4/8)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit =: E’-?:a g%
s Name Sh £ |d s
gk 3 £
101 [ICADCAOCIO 60CAy |INTADCAOIO End of CGO conversion ADCA0 102 [06D0y |06D0y
INTDTS72 DTS channel 7 interrupt DTS
102 [ICADCAOQI1 60CCy |INTADCAOI1 End of CG1 conversion ADCA0 |103 [06EO, [0BEOy
INTDTS82 DTS channel 8 interrupt DTS
103 [ICADCAQI2 60CEy |INTADCAOI2 End of CG2 conversion ADCAQ |104 |06F0y [06FO0y
104 {ICADCAOLLT 60D0y [INTADCAOLLT Conversion interrupt ADCAQ |105 {07004 {0700y
105 [ICFCNWUP 60D2y |INTFCNWUP Wake up interrupt FCN[4:0] {106 07104 [0710y
106 [ICFCNOERR 60D4y |INTFCNOERR Error interrupt FCNO {107 |07204 |0720y
107 [ICFCNOREC 60D6y |INTFCNOREC Receive interrupt FCNO {108 |07304 [0730y
108 [ICFCNOTRX 60D8y |INTFCNOTRX Transmit interrupt FCNO {109 |07404 |0740y
109 ICCSIGOIRE 60DAy |INTCSIGOIRE Reception error interrupt CSIGO |110 {0750y |0750y
110 {ICCSIGOIR 60DCy [INTCSIGOIR Reception status interrupt CSIGO |111 {0760y [07604
111 {ICCSIGOIC 60DEy |INTCSIGOIC Communication status interrupt CSIGO |112 {07704 |0770y
112 [ICLMAQIS 60E0y |INTLMAOIS Status interrupt LMAO {113 |07804 |0780y
113 |ICLMAOIR 60E2y |INTLMAOIR Reception completion interrupt LMAO 114107904 [07904
114 [ICLMAQIT 60E4y |INTLMAOIT Transmission interrupt LMAO  |115 |07A0y |07AOy
115 [ICLMA1IS 60E6y |INTLMATIS Status interrupt LMAT  |116 |07B0y |07BOy
116 |ICLMA1IR 60E8 |INTLMA1IR Reception completion interrupt LMA1 117 107C0y4 |07C0y
117 [ICLMATIT 60EA |INTLMATIT Transmission interrupt LMA1 {118 |07D0y [07D0y
118 |ICADCA1ERR 60ECH |INTADCA1ERR Error interrupt ADCA1 |119 [07EOy |[07EOy
119 {ICDMAO 60EEy |INTDMAQ DMA channel 0 transfer completion (or ~ |DMA 120 [07F0y |07F0y
count match interrupt INTCT0®)
120 [ICDMA1 60F0y |INTDMA1 DMA channel 1 transfer completion (or DMA 121 {08004 [08004
count match interrupt INTCT1€)
121 |ICDMA2 60F2y |INTDMA2 DMA channel 2 transfer completion (or DMA 122 108104 [08104
count match interrupt INTCT2°)
122 (ICDMA3 60F4y |INTDMA3 DMA channel 3 transfer completion (or DMA 123 {0820y |08204
count match interrupt INTCT3®)
123 |ICDMA4 60F6y |INTDMA4 DMA channel 4 transfer completion (or ~ |DMA 124 (0830, 0830y
count match interrupt INTCT4°)
124 (ICDMA5 60F8y |INTDMAS DMA channel 5 transfer completion (or ~ |DMA 125 (08404 (08404
count match interrupt INTCT56)
125 |ICDMAG 60FAy |INTDMAG DMA channel 6 transfer completion (or ~ |DMA 126 (0850, |0850y
count match interrupt INTCT6)
126 (ICDMA7 60FCy |INTDMA7 DMA channel 7 transfer completion (or ~ |DMA 127 (0860, |0860y
count match interrupt INTCT7°)
127 |- 60FEy |reserved 128 {08704 |08704
128 [ICIICBOIS 6100y |INTIICBOIS Status interrupt [ICBO {129 |0880, |0880y
129 (ICIICBOIA 6102y |INTIICBOIA Data transmission/reception interrupt [ICBO (130 {08904 (08904
130 |- 6104y |reserved 131 [08A0y |08AOK
131 |- 6106y |reserved 132 |08B0y (08B0
R01UHO0002ED0200 Rev. 2.00 275

Apr 29, 2013

RENESAS



Chapter 5 Interrupt Functions
Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (5/8)
Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit g E’-?:a g %
s Name Sh £ |d s
gk 3 £
132 |ICFCN1ERR 6108 [INTFCN1ERR Error interrupt FCN1 133 108C0y4 |08COy
133 {ICFCN1REC 610Ay [INTFCN1REC Receive interrupt FCN1  |134 (08D0y |08DOy
134 |ICFCN1TRX 610Cy |INTFCN1TRX Transmit interrupt FCN1  |135|08E0y |08EQy
135 |ICTAUJOIO 610Ey [INTTAUJOIO Interrupt for channel 0 TAUJO  |136 |08F0y |08FO4
136 |{ICTAUJOI1 61104 [INTTAUJOI Interrupt for channel 1 TAUJO  |137 {09004 {0900y
137 |ICTAUJOI2 6112y |INTTAUJOI2 Interrupt for channel 2 TAUJO  |138 |0910y [09104
138 |ICTAUJOI3 6114 [INTTAUJOI3 Interrupt for channel 3 TAUJO  |139 {0920, {0920y
139 |ICTAUJ1I0 6116 [INTTAUJTIO Interrupt for channel 0 TAUJ1  |140 {09304 {0930y
140 |{ICTAUJ1I1 6118y |INTTAUJ1H Interrupt for channel 1 TAUJT  |141 109404 |09404
141 |ICTAUJ1I2 611Ay [INTTAUJTI2 Interrupt for channel 2 TAUJ1  |142 {0950, {0950y
142 |ICTAUJ1I3 611Cy [INTTAUJ1I3 Interrupt for channel 3 TAUJ1  |143 0960, {0960y
143 |ICADCAI1I0 611Ey |INTADCA1I0 End of CGO conversion ADCA1 (144109704 |09704
INTDTS92 DTS channel 9 interrupt DTS
144 |ICADCA1N 6120y [INTADCAT1I1 End of CG1 conversion ADCA1 |145 (09805 [09804
INTDTS10? DTS channel 10 interrupt DTS
145 |ICADCA1I2 6122 [INTADCAT1I2 End of CG2 conversion ADCA1 |146 {0990y [09904
INTDTS112 DTS channel 11 interrupt DTS
146 |ICADCAILLT 6124y, [INTADCA1LLT Conversion interrupt ADCA1 |147 |09A0y [09A04
147 {ICOSTMO 6126 [INTOSTMO OSTMO interrupt OSTMO |148 [09B0y [09BOy
148 |- 6128y |reserved 149 109C04 |09CO0y
to to to [to to
153 6132y 154 [0A104 |0A104
154 {ICFCN3ERR 6134, [INTFCN3ERR Error interrupt FCN3  |155 [0A204 |0A204
155 {ICFCN3REC 6136 [INTFCN3REC Receive interrupt FCN3  |156 [0A304 [0A304
156 [ICFCN3TRX 6138y |INTFCN3TRX Transmit interrupt FCN3  |157 |0A40, |0A40y
157 |- 613Ay |reserved 158 |0A50y [0A504
to to to [to to
159 613Ey 160 |0A704 |0A70y
160 |ICFCN2ERR® 61404 [INTFCN2ERR Error interrupt FCN2  |161 [0A80y4 |0A80y
INTETHAOSCTXTCH |Data calculation completion interrupt ETHAO
161 |ICFCN2RECH 6142, [INTFCN2REC Receive interrupt FCN2  |162 [0A90y4 [0A90y
INTETHAOSCRXTCH |Checksum data transmission ETHAO
162 |ICFCN2TRX 6144, [INTFCN2TRX Transmit interrupt FCN2  |163 [0AAOy |0AAOy
163 |ICCSIHOIC 6146y |INTCSIHOIC Communication status interrupt CSIHO  |164 |0ABOy [0ABOy
INTDTS128 DTS channel 12 interrupt DTS
164 {ICCSIHOIJC 6148y |INTCSIHOIJC Job completion interrupt CSIHO  |165 |0ACOy |0ACOy
INTDTS132 DTS channel 13 interrupt DTS
165 |- 614Ay |reserved 166 |0ADOy |0ADOy
to to to |to to
167 614Ey 168 [0AF0y |0AFOy
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Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (6/8)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit g E’-?:a g%
s Name Sh £ |d s
gk 3 £
168 |ICCSIHOIRE 6150y |INTCSIHOIRE Reception error interrupt CSIHO  |169 |0B00y [0BOOy
169 [ICCSIHOIR 6152y |INTCSIHOIR Reception status interrupt CSIHO  |170 [0B10y [0B10y
INTDTS142 DTS channel 14 interrupt DTS
170 [ICCSIG4IRE 6154y |INTCSIG4IRE Reception error interrupt CSIG4 |171|0B20y |0B20y
171 [ICCSIG4IR 6156y |INTCSIG4IR Reception status interrupt CSIG4 |172 |0B30y [0B30y
172 |ICCSIG4IC 6158y [INTCSIG4IC Communication status interrupt CSIG4 173 |0B40y |0B40y
173 |INTDCNOERR 615A, |INTDCNOERR Error interrupt DCNO  |174 |0B50y |0B50y
174 |INTDCNOREC 615Cy |INTDCNOREC Receive interrupt DCNO  |175|0B60y |0B60y
INTDTS15% DTS channel 15 interrupt DTS
175 [INTDCNOTRX 615Ey |INTDCNOTRX Transmit interrupt DCNO  |176 |0B704 |0B70y
176 [ICFLX0l0 6160y |INTFLX0I0 Interrupt 0 FLXAO |177 |0B80y |0B8Oy
INTDTS162 DTS channel 16 interrupt DTS
177 (ICFLXOI1 6162y |INTFLXOI1 Interrupt 1 FLXAO |178 |0B90y |0B90y
INTDTS172 DTS channel 17 interrupt DTS
178 |ICFLX0I2 6164y |INTFLX0I2 Timer 0 interrupt FLXAO |179 |0BAOy [0BAOy
179 [ICFLX0I3 6166y |INTFLXOI3 Timer 1 interrupt FLXAO |180 |0BBOy [0BBOy
180 |ICCSIH1IRE 6168y |INTCSIH1IRE Reception error interrupt CSIH1 {181 |0BCOy |0BCOy
181 |ICCSIH1IR 616Ay [INTCSIH1IR Reception status interrupt CSIH1 |182 |0BDOy [0BDOy
INTDTS182 DTS channel 18 interrupt DTS
182 |ICCSIH1IC 616Cy |INTCSIH1IC Communication status interrupt CSIH1  |183 |0BEOy |0BEOy
INTDTS192 DTS channel 19 interrupt DTS
183 |[ICCSIH1IJC 616Ey |INTCSIH1IJC Job completion interrupt CSIH1  |184 [0BFOy |OBFOy
INTDTS202 DTS channel 20 interrupt DTS
184 |- 6170 |reserved 185 |0C00y4 |0C00y
to to to |to to
186 6174y 187 [0C20y |0C20y
187 |ICENCAO0I0 6176y |INTENCAOIO Capture/compare match interrupt ENCAO (188 [0C304 [0C30y
188 |ICENCAON 6178 [INTENCAOI1 Capture/compare match interrupt ENCAO |189 (0C40y |0C404
189 [ICENCAQIUD 617Ay |INTENCAOIUD Underflow interrupt ENCAO0 {190 |0C504 [0C504
190 [ICENCAOIEC 617Cy |INTENCAQIEC Encoder clear interrupt ENCAO |191 |0C604 [0C60y
191 [ICENCACIOV 617Ey |INTENCAOIOV Overflow interrupt ENCAO0 |192 |0C704 [0C70y
192 |- 6180y |reserved 193 [0C80y |0C80y
193 [ICLMA2IS 6182y |INTLMA2IS Status interrupt LMA2 {194 |0C904 [0C90y
194 |ICLMA2IR 6184y |INTLMA2IR Reception completion interrupt LMA2 195 |0C8A, |0C8Ay
195 |ICLMA2IT 6186y |INTLMA2IT Transmission interrupt LMA2  [196 [0C8By [0C8By
196 [ICLMA3IS 6188y |INTLMASIS Status interrupt LMA3 {197 |0C8Cy [0C8Cy
197 |ICLMAS3IR 618Ay |INTLMASIR Reception completion interrupt LMA3  |198 [0C8Dy (0C8Dy
198 |ICLMA3IT 618CH |INTLMA3IT Transmission interrupt LMA3 199 |0C8Ey |0C8ER
199 [ICLMA4IS 618Ey |INTLMA4IS Status interrupt LMA4 200 |OCF0y [0CFOy
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Table 5-12 V850E2K/FK4-H EIl level maskable interrupt requests (7/8)

Interrupt Interrupt request = §
: S| < o
s Control reglsterm | % _?;;% ? 2
g e gt Name Cause Unit ,,_@ E‘: o % S
S a o
200 |ICLMA4IR 6190y |INTLMA4IR Reception completion interrupt LMA4  |201 {0DO0Oy [0ODOOK
201 [ICLMA4IT 6192y [INTLMA4IT Transmission interrupt LMA4  |202 [0D10y |0D104
202 (ICCSIH2IRE 6194y, (INTCSIH2IRE Reception error interrupt CSIH2 {203 [0D20y [0D20y
203 (ICCSIH2IR 6196 [INTCSIH2IR Reception status interrupt CSIH2 |204 [0D30y [0D30y
INTDTS212 DTS channel 21 interrupt DTS
204 (ICCSIH2IC 6198y [INTCSIH2IC Communication status interrupt CSIH2 |205 [0D40y [0D40y
INTDTS228 DTS channel 22 interrupt DTS
205 (ICCSIH21JC 619Ay [INTCSIH21JC Job completion interrupt CSIH2 |206 [0D50y [0D50y
INTDTS232 DTS channel 23 interrupt DTS
206 |- 619Cy [reserved 207 [0D60y [0D60y
ICDTS24 INTDTS242 DTS channel 24 interrupt DTS
207 |- 619E} |reserved 208 |0D70y [0D704
ICDTS25 INTDTS25% DTS channel 25 interrupt DTS
208 |ICP11 61A0y |INTP11 Edge detection interrupt Port 209 (0D80y |0D80OK
209 (ICP12 61A2y |INTP12 Edge detection interrupt Port 210 |0D90y [0D90K
210 |ICP13 61A4y |INTP13 Edge detection interrupt Port 211 |0DAOy |0DAOy
211 |ICP14 61A6y |INTP14 Edge detection interrupt Port 212 |0DBOy |0DBOy
212 (ICP15 61A8y [INTP15 Edge detection interrupt Port 213 [0DCO [0DCOy
213 {ICETHAOSRX 61AAy [INTETHAOSRX Receive data and ready ETHAO |214 [0DDOy [0DDOy
INTDTS262 DTS channel 26 interrupt DTS
214 |ICETHAOSCRX 61ACy |INTETHAOSCRX Packet reception ETHAO |215 |ODEOy |ODEOy
INTDTS272 DTS channel 27 interrupt DTS
215 [ICETHAOSCTX 61AEy [INTETHAOSCTX Packet transmission ETHAO |216 [ODFOy |0DFOy
INTDTS282 DTS channel 28 interrupt DTS
216 {ICETHAORS 61B0y [INTETHAORS Reception status ETHAO |217 [OE004 |OE0OH
INTDTS292 DTS channel 29 interrupt DTS
217 (ICETHAQOTS 61B2y (INTETHAOTS Transmission status ETHAO |218 [0E104 [OE10y
INTDTS302 DTS channel 30 interrupt DTS
218 |ICETHAOFS 61B4y [INTETHAOFS FIFO status ETHAO |219 |0OE204 |OE204
INTDTS312 DTS channel 31 interrupt DTS
219 (ICETHAOMAC 61B6y [INTETHAOMAC MAC core ETHAO |220 [OE304 |OE304
220 (ICKRO 61B8y [INTKRO Key return interrupt KRO 221 |0E40y |OE404
221 |- 61BAy |reserved 222 |0E50 |0ES50y
to to to |to to
224 61C0y 225 |0E80y |OE8Oy
225 ICLMAS5IS 61C2 [INTLMASIS Status interrupt LMA5  |226 [OE90y4 |OE904
226 |ICLMASIR 61C4y [INTLMASIR Reception completion interrupt LMA5 227 |0EAOL [OEAOy
227 |ICLMASIT 61C6y |INTLMASIT Transmission interrupt LMA5  |228 |0EBOy [OEBOy
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Table 5-12 V850E2K/FK4-H El level maskable interrupt requests (8/8)

Interrupt Interrupt request = @
= 2
Control register g|s =
E = =5 %3
E e - ul Name Cause Unit ,,_@ E‘: o % S
© s 3 s
228 |ICDMAS 61C8y |INTDMAS DMA channel 8 transfer completion (or ~ |DMA 229 |0ECOy |0ECOy
count match interrupt INTCT8®)
229 (ICDMA9 61CAy [INTDMA9 DMA channel 9 transfer completion (or ~ |DMA 230 |0EDOy |0EDOy
count match interrupt INTCT9S)
230 {ICDMA10 61CCy |INTDMA10 DMA channel 10 transfer completion (or  |DMA 231 |0EEOy [OEEOy
count match interrupt INTCT10°)
231 (ICDMA11 61CEy [INTDMA11 DMA channel 11 transfer completion (or  |DMA 232 |0EFOy [OEFOL
count match interrupt INTCT11°)
232 |ICDMA12 6100y |INTDMA12 DMA channel 12 transfer completion (or  |DMA 233 [OF00y |0FO00L
count match interrupt INTCT12°%)
233 (ICDMA13 61D2y |INTDMA13 DMA channel 13 transfer completion (or  |DMA 234 |0F10y |OF10y
count match interrupt INTCT13°)
234 |ICDMA14 61D4y |INTDMA14 DMA channel 14 transfer completion (or  |DMA 235 |0F20y |0F204
count match interrupt INTCT14°)
235 (ICDMA15 61D6y |INTDMA15 DMA channel 15 transfer completion (or  |DMA 236 |0F39y |0F39y
count match interrupt INTCT15°)
236 ICLMA6IS 61D8y [INTLMAGIS Status interrupt LMA6  |237 |OF40, |OF40y
237 |ICLMAGIR 61DAy |INTLMAGIR Reception completion interrupt LMA6 (238 |0F50y [OF50y
238 |ICLMAGIT 61DCy [INTLMABIT Transmission interrupt LMA6  [239 [OF60y |OF604
239 (ICLMA7IS 61DEy [INTLMA7IS Status interrupt LMA7 ~ |240 [OF704 |OF704
240 |ICLMATIR 61F0y |INTLMAT7IR Reception completion interrupt LMA7 (241 |0F80y [OF80y
241 ICLMAT7IT 61F2y |INTLMA7IT Transmission interrupt LMA7  |242 [OF90y [OF904
242 |ICLMA8IS 61F4y [INTLMASIS Status interrupt LMA8  |243 |OFAOy |OFAOy
243 |ICLMASIR 61F6y |INTLMASIR Reception completion interrupt LMA8  |244 |0FBOy [OFBOy
244 |ICLMABIT 61F8y |INTLMASIT Transmission interrupt LMA8  |245 |OFCOy |OFCOy
245 ICLMAQIS 61FAL [INTLMAYIS Status interrupt LMA9  |246 |OFD9y |OFD9y
246 |ICLMASIR 61FCy |INTLMAQIR Reception completion interrupt LMA9  |247 |OFEOy |[OFEOy
247 (ICLMAQIT 61FEy |INTLMAQIT Transmission interrupt LMA9  |248 |OFFO, |OFFOy
248 (ICLMA101S 61004 [INTLMA10IS Status interrupt LMA10 249 (10004 1000y
249 |ICLMA10IR 6102 |INTLMA10IR Reception completion interrupt LMA10 [250 {10104 [10104
250 (ICLMA10IT 6104y |INTLMA10IT Transmission interrupt LMA10 (251 {10204 [1020y
251 (ICLMA111S 6106 [INTLMA11IS Status interrupt LMA11 1252 (10304 1030y
252 |ICLMA11IR 6108, |INTLMA11IR Reception completion interrupt LMA11 |253 {10404 [10404
253 (ICLMA11IT 610Ay |INTLMAT1IT Transmission interrupt LMA11 (254 {10504 (10504
254 |- 610Cy |reserved 255 {10604 |1060y
255 |- 60Ey |reserved 256 (10704 10704
a)  Selection of the DTS interrupts is achieved by setting the DTS path through mode, refer to 5.3.3 “V850E2/Fx4-
H El level maskable interrupt sharing” on page 292
b)  Selection of the shared TAPA interrupts is achieved by the TAPAINTSLO register, refer to section 5.3.4
“V850E2/Fx4-H TAPA El level maskable interrupt sharing” on page 295 .
©) Selection of the DMA interrupts is achieved by setting the DMA interrupt selection register referto 5.3.5
“V850E2/Fx4-H DMA interrupt selection”.
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9 These interrupts are shared by several interrupt sources via a logical or-function, refer to 5.3.3 “V850E2/Fx4-

H El level maskable interrupt sharing” on page 292 .
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(5) V850E2K/FL4-H EIl level maskable interrupts

Table 5-13 V850E2K/FL4-H El level maskable interrupt requests (1/9)

Interrupt Interrupt request = a
. = = o
3 Control register §_ ‘g% § :33
g Name g o Name Cause Unit f:,! g % 5
© s 3 =
0 |ICWDTAO 6000y |INTWDTAOQ WDTAO 75% interrupt WDTAO (1 |0080y |0080y
1 [ICWDTA1 6002y |INTWDTA1 WDTA1 75% interrupt WDTA1 |2 {00904 {0090y
2 |ICLVI 6004y |INTLVI LVl interrupt LVI 3 |00A0y [00AOY
3 |- 6006y |reserved 4 |00BOy |00BOy
4 |ICVCPCO 6008y (INTVCPCO Voltage Comparator 0 interrupt VCPCO |5 [00C0, [00COy
5 |ICVCPC1 600Ay |INTVCPCH Voltage Comparator 1 interrupt VCPC1 |6 |00D0y [00DOK
6 |ICRTCA01S 600Cy |INTRTCA01S Real-Time Clock 1 second interrupt RTCAO |7 |00EOy [OOEOy
7 |ICRTCAOAL 600E, |INTRTCAOAL Alarm interrupt RTCAO |8 [00FOy [0OFOy
8 |ICRTCAOR 60104 |INTRTCAOR Fixed frequency interruption RTCAO (9 [01004 (01004
9 |ICPO 6012y |INTPO Edge detection interrupt Port 10 {01104 (01104
INTDTS0@ DTS channel 0 interrupt DTS
10 |ICP1 6014y |INTP1 Edge detection interrupt Port 11 (01204 (01204
INTDTS12 DTS channel 1 interrupt DTS
11 |ICP2 6016y |INTP2 Edge detection interrupt Port 12 10130y [01304
INTDTS2? DTS channel 2 interrupt DTS
12 |ICP3 6018y |INTP3 Edge detection interrupt Port 13 {01404 [01404
13 |ICP4 601Ay |INTP4 Edge detection interrupt Port 14 101504 [01504
14 |ICP5 601Cy [INTP5 Edge detection interrupt Port 15 (01604 (01604
15 |ICP6 601EL |INTP6 Edge detection interrupt Port 16 {01704 [01704
16 |ICP7 6020y |INTP7 Edge detection interrupt Port 17 {0180y [01804
17 |ICP8 6022y |INTP8 Edge detection interrupt Port 18 (01904 (01904
18 |ICP9 6024y |INTP9 Edge detection interrupt Port 19 |01A0y [01AQy
19 |ICP10 6026y |INTP10 Edge detection interrupt Port 20 |01B0y |01BOy
20 (ICTAUAOIO 6028y |INTTAUAOIO Interrupt for channel 0 TAUAO |21 |01C0y |01COy
INTTAPAOPEKO® Peak interrupt 0 TAPAQ
21 (ICTAUAON 602Ay |INTTAUAOI1 Interrupt for channel 1 TAUAO |22 |01DOy |01DOy
INTTAPAPEK1® Peak interrupt 1 TAPAO
22 |ICTAUAOI2 602Cy |INTTAUAOI2 Interrupt for channel 2 TAUAO (23 |01EOy |01EOy
23 |ICTAUAOI3 602E |INTTAUAOI3 Interrupt for channel 3 TAUAO |24 |01FOy |01FOy
24 |ICTAUAOQI4 6030y |INTTAUAOI4 Interrupt for channel 4 TAUAO |25 0200y |02004
INTTAPAQVLYQP Valley interrupt 0 TAPAQ
25 |ICTAUAOI5 6032y |INTTAUAOI5 Interrupt for channel 5 TAUAO (26 |0210y |0210y
INTTAPAOVLY1P Valley interrupt 0 TAPAO
26 |ICTAUAOI6 6034y |INTTAUAOIG Interrupt for channel 6 TAUAO (27 |0220y |0220y
27 |ICTAUAOI7 6036y |INTTAUAOI7 Interrupt for channel 7 TAUAO (28 |0230y |0230y
28 |ICTAUAOI8 6038y |INTTAUAOI8 Interrupt for channel 8 TAUAO |29 0240y |02404
29 |ICTAUAOI9 603Ay |INTTAUAOI9 Interrupt for channel 9 TAUAO (30 |0250y |0250y
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Table 5-13 V850E2K/FL4-H El level maskable interrupt requests (2/9)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit g E’-?:a g %
s Name Sh £ |d s
gk 3 £
30 |ICTAUAOI10 603Cy |INTTAUAOI10 Interrupt for channel 10 TAUAO (31 |0260y |0260y
31 |ICTAUAOI11 603Ey |INTTAUAOI11 Interrupt for channel 11 TAUAO (32 |0270y |0270y
32 |ICTAUAOI12 6040y |INTTAUAOI12 Interrupt for channel 12 TAUAO |33 0280y |02804
33 |ICTAUAOI13 6042y |INTTAUAOI13 Interrupt for channel 13 TAUAO (34 |0290y |0290y
34 |ICTAUAOI14 6044y |INTTAUAOI14 Interrupt for channel 14 TAUAO (35 |02A0y |02A0y
35 |ICTAUAOI15 6046 (INTTAUAOI15 Interrupt for channel 15 TAUAO |36 |02BOy |02BOy
36 |ICTAUB1I0 6048y |INTTAUB1I0 Interrupt for channel 0 TAUB1 (37 [02C0y |02C0y
INTDTS32 DTS channel 3 interrupt DTS
37 |ICTAUB1I1 604Ay |INTTAUB1IH Interrupt for channel 1 TAUB1 |38 |02D0y |02D0y
INTDTS42 DTS channel 4 interrupt DTS
38 |ICTAUBT1I2 604Cy |INTTAUB1I2 Interrupt for channel 2 TAUB1 (39 |02E0y |02E0y
39 [ICTAUB1I3 604Ey |INTTAUB1I3 Interrupt for channel 3 TAUB1 |40 |02F0y |02F0y
40 |ICTAUB1I4 6050y |INTTAUB1I4 Interrupt for channel 4 TAUB1 |41 |03004 |0300y
41 |ICTAUB1I5 6052y |INTTAUB1I5 Interrupt for channel 5 TAUB1 |42 |0310y |0310y
42 |ICTAUB1I6 6054y |INTTAUB116 Interrupt for channel 6 TAUB1 |43 0320y |03204
43 |ICTAUB1I7 6056y |INTTAUB1I7 Interrupt for channel 7 TAUB1 |44 |0330y |0330y
44 |ICTAUB1I8 6058y |INTTAUB1I8 Interrupt for channel 8 TAUB1 |45 |0340y |0340y
45 (ICTAUB1I9 605Ay |INTTAUB1I9 Interrupt for channel 9 TAUB1 |46 |0350y |03504
46 |ICTAUB1I10 605Cy |INTTAUB1I10 Interrupt for channel 10 TAUB1 |47 |0360y |0360y
47 |ICTAUB1I11 605E, |INTTAUB1I11 Interrupt for channel 11 TAUB1 |48 |03704 |0370y
48 |(ICTAUB1I12 6060y |INTTAUB1I12 Interrupt for channel 12 TAUB1 |49 |0380y |03804
49 |ICTAUB1I13 6062y |INTTAUB1I13 Interrupt for channel 13 TAUB1 |50 |0390y |0390y
50 |ICTAUB1I14 6064y |INTTAUB1I14 Interrupt for channel 14 TAUB1 |51 |03A0y [03A0y
51 [ICTAUB1I15 6066y |INTTAUB1I15 Interrupt for channel 15 TAUB1 |52 |03B0y |03BOy
52 |ICTAUB210 6068y |INTTAUB2I0 Interrupt for channel 0 TAUB2 (53 [03C0y |03COy
INTDTS52 DTS channel 5 interrupt DTS
53 (ICTAUB2I1 606Ay |INTTAUB2I1 Interrupt for channel 1 TAUB2 |54 |03D0y |03DO0y
INTDTS62 DTS channel 6 interrupt DTS
54 |ICTAUB2I2 606Cy |INTTAUB2I2 Interrupt for channel 2 TAUB2 |55 |03EOy |03EOy
55 [ICTAUB2I3 606Ey |INTTAUB2I3 Interrupt for channel 3 TAUB2 |56 |03F0y |03F0y
56 |ICTAUB24 6070y |INTTAUB2I4 Interrupt for channel 4 TAUB2 |57 |0400y |0400y
57 |ICTAUB2I5 6072y |INTTAUB2I5 Interrupt for channel 5 TAUB2 (58 |0410y |0410y
58 |ICTAUB2I6 6074y (INTTAUB2I6 Interrupt for channel 6 TAUB2 |59 |0420y |0420y
59 |ICTAUB2I7 6076y |INTTAUB2I7 Interrupt for channel 7 TAUB2 |60 (04304 |04304
60 |ICTAUB2I8 6078y |INTTAUB2I8 Interrupt for channel 8 TAUB2 |61 |0440y |04404
61 |ICTAUB2I9 607Ay [INTTAUB2I9 Interrupt for channel 9 TAUB2 |62 |0450, |0450y
62 |ICTAUB2I10 607Cy |INTTAUB2I10 Interrupt for channel 10 TAUB2 |63 (04604 |04604
63 |ICTAUB2I11 607Ey |INTTAUB2I11 Interrupt for channel 11 TAUB2 |64 |0470y |0470y
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Table 5-13 V850E2K/FL4-H El level maskable interrupt requests (3/9)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit =: E’-?:a g%

s Name Sh £ |d s

gk 3 £
64 |ICTAUB2I12 6080y |INTTAUB2I12 Interrupt for channel 12 TAUB2 |65 |0480y |0480y
65 |ICTAUB2I13 6082y |INTTAUB2I13 Interrupt for channel 13 TAUB2 |66 |0490y |0490y
66 |(ICTAUB2I14 6084y |INTTAUB2I14 Interrupt for channel 14 TAUB2 |67 |04A0y |04A0y
67 |ICTAUB2I15 6086y |INTTAUB2I15 Interrupt for channel 15 TAUB2 (68 |04B0y |04BOy
68 |ICTAUC3IO 6088y |INTTAUC3I0 Interrupt for channel 0 TAUC3 |69 [04C0y |04CO0y
69 |ICTAUC3I 608Ay |INTTAUCSI1 Interrupt for channel 1 TAUC3 |70 |04D0y |04D0y
70 |ICTAUCSI2 608Cy |INTTAUC3I2 Interrupt for channel 2 TAUC3 |71 |04E0y |04E0y
71 |ICTAUC3I3 600Ey |INTTAUC3I3 Interrupt for channel 3 TAUC3 |72 |04F0y |04F0y
72 |ICTAUC3I4 6090y |INTTAUC3I4 Interrupt for channel 4 TAUC3 |73 |05004 |0500y
73 |ICTAUCSI5 6092y |INTTAUC3I5 Interrupt for channel 5 TAUC3 |74 |05104 |0510y
74 |ICTAUC3I6 6094y |INTTAUC3I6 Interrupt for channel 6 TAUC3 |75 |0520y |0520y
75 |ICTAUCSI7 6096, [INTTAUC3I7 Interrupt for channel 7 TAUC3 |76 |05304 {0530y
76 |ICTAUC3I8 6098y |INTTAUC3I8 Interrupt for channel 8 TAUC3 |77 |0540y |0540y
77 |ICTAUC3I9 609Ay |INTTAUC3I9 Interrupt for channel 9 TAUC3 |78 |0550y |0550y
78 (ICTAUC3I10 609Cy [INTTAUC3I10 Interrupt for channel 10 TAUC3 |79 |05604 |0560y
79 |ICTAUCSI11 609Ey |INTTAUC3I11 Interrupt for channel 11 TAUC3 (80 |0570y |0570y
80 |ICTAUC3I12 60A0y |INTTAUC3I12 Interrupt for channel 12 TAUC3 (81 |0580y |0580y
81 [ICTAUC3I13 60A2y [INTTAUC3I13 Interrupt for channel 13 TAUC3 |82 |05904 {0590y
82 |ICTAUC3I14 60A4y |INTTAUC3I14 Interrupt for channel 14 TAUC3 (83 |05A04 |05A0
83 |ICTAUC3I15 60A6y |INTTAUC3I15 Interrupt for channel 15 TAUC3 (84 |05B0y |05BOy
84 (ICTAUC4I0 60A8y [INTTAUC4I0 Interrupt for channel 0 TAUC4 |85 |05C04 |05C0y
85 |ICTAUC4I 60AA |INTTAUCA4I Interrupt for channel 1 TAUC4 (86 [05D0y |05D0y
86 |ICTAUC4I2 60ACy |INTTAUC4I2 Interrupt for channel 2 TAUC4 (87 |05E0, |05EOQy
87 (ICTAUC4I3 60AEy [INTTAUC4I3 Interrupt for channel 3 TAUC4 |88 |05F0y |05F04
88 |ICTAUC4I4 60B0y |INTTAUCA414 Interrupt for channel 4 TAUC4 (89 |0600y |0600y
89 |ICTAUC4I5 60B2y |INTTAUC4I5 Interrupt for channel 5 TAUC4 (90 |0610y |0610y
90 |ICTAUC4I6 60B4y |INTTAUC416 Interrupt for channel 6 TAUC4 |91 |0620y |0620y
91 |ICTAUC4I7 60B6y |INTTAUCA4I7 Interrupt for channel 7 TAUC4 (92 |0630y |0630y
92 |ICTAUCA4I8 60B8y |INTTAUC4I8 Interrupt for channel 8 TAUC4 (93 |0640y |0640y
93 |ICTAUC4I9 60BAy |INTTAUC419 Interrupt for channel 9 TAUC4 |94 |0650y |0650y
94 |ICTAUC4I10 60BCy |INTTAUC4I10 Interrupt for channel 10 TAUC4 (95 |0660y |0660y
95 |ICTAUC4I11 60BEy |INTTAUC4I11 Interrupt for channel 11 TAUC4 (96 |0670y |0670y
96 |(ICTAUC4I12 60C0y [INTTAUC4I12 Interrupt for channel 12 TAUC4 |97 |0680, |0680y
97 |ICTAUC4I13 60C2y |INTTAUC4113 Interrupt for channel 13 TAUC4 (98 |0690y |0690y
98 |ICTAUC4I14 60C4y |INTTAUC4I14 Interrupt for channel 14 TAUC4 (99 |06A0, |06A0
99 |(ICTAUCA4I15 60C6y [INTTAUC4I15 Interrupt for channel 15 TAUC4 |100 |06B0y |06BOy
100 [ICADCAOERR 60C8y |INTADCAOERR Error interrupt ADCA0 |101 [06COy |06COy
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Table 5-13 V850E2K/FL4-H El level maskable interrupt requests (4/9)

Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit =: E’-?:a g%
s Name Sh £ |d s
gk 3 £
101 [ICADCAOCIO 60CAy |INTADCAOIO End of CGO conversion ADCA0 102 [06D0y |06D0y
INTDTS72 DTS channel 7 interrupt DTS
102 [ICADCAOQI1 60CCy |INTADCAOI1 End of CG1 conversion ADCA0 |103 [06EO, [0BEOy
INTDTS82 DTS channel 8 interrupt DTS
103 [ICADCAQI2 60CEy |INTADCAOI2 End of CG2 conversion ADCAQ |104 |06F0y [06FO0y
104 {ICADCAOLLT 60D0y [INTADCAOLLT Conversion interrupt ADCAQ |105 {07004 {0700y
105 [ICFCNWUP 60D2y |INTFCNWUP Wake up interrupt FCN[4:0] {106 07104 [0710y
106 [ICFCNOERR 60D4y |INTFCNOERR Error interrupt FCNO {107 |07204 |0720y
107 [ICFCNOREC 60D6y |INTFCNOREC Receive interrupt FCNO {108 |07304 [0730y
108 [ICFCNOTRX 60D8y |INTFCNOTRX Transmit interrupt FCNO {109 |07404 |0740y
109 ICCSIGOIRE 60DAy |INTCSIGOIRE Reception error interrupt CSIGO |110 {0750y |0750y
110 {ICCSIGOIR 60DCy [INTCSIGOIR Reception status interrupt CSIGO |111 {0760y [07604
111 {ICCSIGOIC 60DEy |INTCSIGOIC Communication status interrupt CSIGO |112 {07704 |0770y
112 [ICLMAQIS 60E0y |INTLMAOIS Status interrupt LMAO {113 |07804 |0780y
113 |ICLMAOIR 60E2y |INTLMAOIR Reception completion interrupt LMAO 114107904 [07904
114 [ICLMAQIT 60E4y |INTLMAOIT Transmission interrupt LMAO  |115 |07A0y |07AOy
115 [ICLMA1IS 60E6y |INTLMATIS Status interrupt LMAT  |116 |07B0y |07BOy
116 |ICLMA1IR 60E8 |INTLMA1IR Reception completion interrupt LMA1 117 107C0y4 |07C0y
117 [ICLMATIT 60EA |INTLMATIT Transmission interrupt LMA1 {118 |07D0y [07D0y
118 |ICADCA1ERR 60ECH |INTADCA1ERR Error interrupt ADCA1 |119 [07EOy |[07EOy
119 {ICDMAO 60EEy |INTDMAQ DMA channel 0 transfer completion (or ~ |DMA 120 [07F0y |07F0y
count match interrupt INTCT0®)
120 [ICDMA1 60F0y |INTDMA1 DMA channel 1 transfer completion (or DMA 121 {08004 [08004
count match interrupt INTCT1€)
121 |ICDMA2 60F2y |INTDMA2 DMA channel 2 transfer completion (or DMA 122 108104 [08104
count match interrupt INTCT2°)
122 (ICDMA3 60F4y |INTDMA3 DMA channel 3 transfer completion (or DMA 123 {0820y |08204
count match interrupt INTCT3®)
123 |ICDMA4 60F6y |INTDMA4 DMA channel 4 transfer completion (or ~ |DMA 124 (0830, 0830y
count match interrupt INTCT4°)
124 (ICDMA5 60F8y |INTDMAS DMA channel 5 transfer completion (or ~ |DMA 125 (08404 (08404
count match interrupt INTCT56)
125 |ICDMAG 60FAy |INTDMAG DMA channel 6 transfer completion (or ~ |DMA 126 (0850, |0850y
count match interrupt INTCT6)
126 (ICDMA7 60FCy |INTDMA7 DMA channel 7 transfer completion (or ~ |DMA 127 (0860, |0860y
count match interrupt INTCT7°)
127 |- 60FEy |reserved 128 {08704 |08704
128 [ICIICBOIS 6100y |INTIICBOIS Status interrupt [ICBO {129 |0880, |0880y
129 (ICIICBOIA 6102y |INTIICBOIA Data transmission/reception interrupt [ICBO (130 {08904 (08904
130 |- 6104y |reserved 131 [08A0y |08AOK
131 |- 6106y |reserved 132 |08B0y (08B0
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Table 5-13 V850E2K/FL4-H El level maskable interrupt requests (5/9)
Interrupt Interrupt request = §
Control register g5 S
g @ Name Cause Unit g E’-?:a g%
s Name Sh £ |d s
gk 3 £
132 [ICFCN1ERR 6108y |INTFCN1ERR Error interrupt FCN1 133 [08C0y |08COy
133 |ICFCN1REC 610Ay |INTFCN1REC Receive interrupt FCN1  |134 |08D0y (08DOy
134 [ICFCN1TRX 610Cy |INTFCN1TRX Transmit interrupt FCN1  |135|08E0y |08EQy
135 [ICTAUJOIO 610Ey |INTTAUJOIO Interrupt for channel 0 TAUJO (136 [08FOy |08FOy
136 |ICTAUJOI 6110y |INTTAUJOI Interrupt for channel 1 TAUJO (137 |0900y |0900y
137 |ICTAUJOI2 6112y |INTTAUJOI2 Interrupt for channel 2 TAUJO  |138 |0910y [09104
138 |ICTAUJOI3 6114y |INTTAUJOI3 Interrupt for channel 3 TAUJO (139 {0920y |0920y
139 [ICTAUJ1I0 6116y |INTTAUJ1I0 Interrupt for channel 0 TAUJT 140 |0930y |0930y
140 |{ICTAUJ1I1 6118y |INTTAUJ1H Interrupt for channel 1 TAUJT  |141 109404 |09404
141 [ICTAUJ112 611Ay |INTTAUJ1I2 Interrupt for channel 2 TAUJT 142 |0950, |0950y
142 |ICTAUJ1I3 611Cy |INTTAUJ1I3 Interrupt for channel 3 TAUJ1 (143 |0960 |0960y
143 |ICADCAI1I0 611Ey |INTADCA1I0 End of CGO conversion ADCA1 (144109704 |09704
INTDTS92 DTS channel 9 interrupt DTS
144 |ICADCA1I1 6120y |INTADCA1I1 End of CG1 conversion ADCA1 |145 (0980, [0980y
INTDTS10? DTS channel 10 interrupt DTS
145 [ICADCA112 6122y |INTADCA1I2 End of CG2 conversion ADCA1 |146 (0990, [0990y
INTDTS112 DTS channel 11 interrupt DTS
146 |ICADCAILLT 6124y, [INTADCA1LLT Conversion interrupt ADCA1 |147 |09A0y [09A04
147 |ICOSTMO 6126y |INTOSTMO OSTMO interrupt OSTMO |148 [09BOy [09BOy
148 |- 6128y |reserved 149 [09C0y |09C0y
to to to |to to
150 612Cy 151 [09E0, |09EO
151 [ICCSIG2IRE 612Ey |INTCSIG2IRE Reception error interrupt CSIG2 |152 |09F0y |09F0y
152 (ICCSIG2IR 61304 |INTCSIG2IR Reception status interrupt CSIG2  |153 |0A00y [0AOOy
153 |ICCSIG2IC 6132y |INTCSIG2IC Communication status interrupt CSIG2 |154 [0A104 [OA10y
154 |ICFCN3ERR 6134y |INTFCN3ERR Error interrupt FCN3  |155 |0A20y |0A20y
155 [ICFCN3REC 6136y |INT