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Notice

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.

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

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

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“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 etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). 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 for which it is not intended. 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 which the product is not intended by Renesas
Electronics.

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

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

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

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. You should not use
Renesas Electronics products or 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. When exporting the Renesas
Electronics 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.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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

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

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




NOTES FOR CMOS DEVICES

VOLTAGE APPLICATION WAVEFORM AT INPUT PIN

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the
CMOS device stays in the area between Vi (MAX) and ViH (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi (MAX) and
Vit (MIN).

HANDLING OF UNUSED INPUT PINS

Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is
possible that an internal input level may be generated due to noise, etc., causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to Voo or GND
via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

PRECAUTION AGAINST ESD

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity as
much as possible, and quickly dissipate it when it has occurred. Environmental control must be
adequate. When it is dry, a humidifier should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors should be grounded. The operator should be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken for
PW boards with mounted semiconductor devices.

STATUS BEFORE INITIALIZATION

Power-on does not necessarily define the initial status of a MOS device. Immediately after the power
source is turned ON, devices with reset functions have not yet been initialized. Hence, power-on does
not guarantee output pin levels, I/O settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after power-on for devices
with reset functions.

POWER ON/OFF SEQUENCE

In the case of a device that uses different power supplies for the internal operation and external
interface, as a rule, switch on the external power supply after switching on the internal power supply.
When switching the power supply off, as a rule, switch off the external power supply and then the
internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal
elements due to the passage of an abnormal current.

The correct power on/off sequence must be judged separately for each device and according to related
specifications governing the device.

INPUT OF SIGNAL DURING POWER OFF STATE

Do not input signals or an I/O pull-up power supply while the device is not powered. The current
injection that results from input of such a signal or I/O pull-up power supply may cause malfunction and
the abnormal current that passes in the device at this time may cause degradation of internal elements.

Input of signals during the power off state must be judged separately for each device and according to
related specifications governing the device.




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for users who wish to understand the functions of the
V850ES/JH3-E and VB850ES/JJ3-E and design application systems using the
V850ES/JH3-E and V850ES/JJ3-E.

This manual is intended to give users an understanding of the hardware functions of the
V850ES/JH3-E and V850ES/JJ3-E shown in the Organization below.

The manual of these products is divided into two volumes: Hardware (this volume) and
Architecture (V850ES Architecture User’s Manual).

Hardware Architecture
¢ Pin functions ¢ Data types
e CPU function * Register set
¢ On-chip peripheral functions e Instruction format and instruction set
¢ Flash memory programming e Interrupts and exceptions
o Electrical specifications ¢ Pipeline operation

It is assumed that the readers of this manual have general knowledge in the fields of
electrical engineering, logic circuits, and microcontrollers.

To understand the overall functions of the V850ES/JH3-E and V850ES/JJ3-E
— Read this manual according to the CONTENTS.

Register format
—The name of the bit whose number is in angle brackets (<>) in the figure of the register
format of each register is defined as a reserved word in the device file.

To understand the details of an instruction function
— Refer to the VB50ES Architecture User’s Manual available separately.

To know the electrical specifications of the V850ES/JH3-E and V850ES/JJ3-E
— Refer to the CHAPTER 35 ELECTRICAL SPECIFICATIONS.

The “yyy bit of the xxx register” is described as the “xxx.yyy bit” in this manual. Note with
caution that if “xxx.yyy” is described as is in a program, however, the compiler/assembler
cannot recognize it correctly.

The mark <R> shows major revised points. The revised points can be easily searched
by copying an “<R>” in the PDF file and specifying it in the “Find what: ” field.



Conventions

Data significance:
Active low representation:
Memory map address:

Note:

Caution:

Remark:

Numeric representation:

Prefix indicating power of 2
(address space, memory
capacity):

Higher digits on the left and lower digits on the right

XXX (overscore over pin or signal name)

Higher addresses on the top and lower addresses on the
bottom

Footnote for item marked with Note in the text

Information requiring particular attention

Supplementary information

Binary ... xxxx or xxxxB

Decimal ... Xxxx

Hexadecimal ... xxxxH

K (kilo): 2° = 1,024
M (mega): 2° = 1,024°
G (giga): 2*° = 1,024°



Related Documents

The related documents indicated in this publication may include
However, preliminary versions are not marked as such.

Documents related to V850ES/JH3-E and V850ES/JJ3-E

preliminary versions.

Document Name Document No.
V850ES Architecture User’s Manual U15943E
V850ES/JH3-E, V850ES/JJ3-E Hardware User's Manual This manual
Documents related to development tools
Document Name Document No.
QB-V850ESJX3E In-Circuit Emulator U19170E
QB-V850MINI On-Chip Debug Emulator U17638E
QB-MINI2 On-Chip Debug Emulator with Programming Function U18371E
CA850 Ver. 3.20 C Compiler Package Operation U18512E
C Language U18513E
Assembly Language U18514E
Link Directives U18515E
PM+ Ver. 6.30 Project Manager U18416E
ID850QB Ver. 3.40 Integrated Debugger Operation U18604E
SM850 Ver. 2.50 System Simulator Operation U16218E
SM850 Ver. 2.00 or Later System Simulator External Part User Open | U14873E
Interface Specification
SM+ System Simulator Operation U18601E
User Open Interface U18212E
RX850 Ver. 3.20 Real-Time OS Basics U13430E
Installation U17419E
Technical U13431E
Task Debugger U17420E
RX850 Pro Ver. 3.21 Real-Time OS Basics U18165E
Installation U17421E
Task Debugger U17422E
AZ850 Ver. 3.30 System Performance Analyzer U17423E
PG-FP5 Flash Memory Programmer U18865E




Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

EEPROM is a trademark of Renesas Electronics Corporation.

IECUBE is a registered trademark of Renesas Electronics Corporation in Japan and Germany.

MINICUBE is a registered trademark of Renesas Electronics Corporation in Japan and Germany or a trademark in
the United States of America.

Windows and Windows NT are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries, including the
United States and Japan.

PC/AT is a trademark of International Business Machines Corporation.

SPARCstation is a trademark of SPARC International, Inc.

Solaris and SunOS are trademarks of Sun Microsystems, Inc.

TRON is an abbreviation of The Real-Time Operating system Nucleus.

ITRON is an abbreviation of Industrial TRON.
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CHAPTER 1 INTRODUCTION

The V850ES/JH3-E and V850ES/JJ3-E are products in the low-power series of Renesas Electronics’ V850 single-chip
microcontrollers designed for real-time control applications.

1.1 General

The V850ES/JH3-E and V850ES/JJ3-E are 32-bit single-chip microcontrollers that use the VB50ES CPU core and
incorporate peripheral functions such as ROM/RAM, a timer/counter, serial interfaces, an A/D converter, a D/A converter, a
DMA controller, CAN, a USB function controller, and an Ethernet controller.

In addition to high real-time response characteristics and 1-clock-pitch basic instructions, the V850ES/JH3-E and
V850ES/JJ3-E feature multiply instructions realized by a hardware multiplier, saturated operation instructions, and bit
manipulation instructions.

Table 1-1 lists the products of the VB50ES/JH3-E, and Table 1-2 lists the products of the VB50ES/JJ3-E.
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V850ES/JH3-E, VB50ES/JJ3-E CHAPTER 1 INTRODUCTION
Table 1-1. V850ES/JH3-E Product List
Generic Name VB850ES/JH3-E
Part Number uPD70F3778 | uPD70F3779 | 4PD70F3780 | 4PD70F3781 | 4PD70F3782 | #PD70F3783
Internal | Flash memory 256 KB 384 KB 512 KB 384 KB 512 KB 512 KB
memory | nternal RAM 60 KB 60 KB 60 KB 60 KB 60 KB 60 KB
Data-only RAM 16 KB 16 KB 16 KB 64 KB 64 KB 64 KB
Memory | Logical space 64 MB
spaceé | External memory area | 5 MB
External bus interface Address bus: 22,

Address/data bus: 16
Separate bus/Multiplexed bus

General-purpose register 32 bits x 32 registers
Clock | Main clock PLL mode: fx = 3 to 6.25 MHz, fxx = 24 to 50 MHz (multiplied by 8)
Clock through mode: fx = 3 to 6.25 MHz (Internal: fxx = 3 to 6.25 MHz)
Subclock fxr = 32.768 kHz
Internal oscillator fr = 220 kHz (TYP.)
Minimum instruction 20 ns (main clock (fxx) = 50 MHz)
execution time
1/0 port I/0: 84 (5 V tolerant: 38)
Timer | 16-bit TAA 6 channels
16-bit TAB 2 channels
16-bit TMM 4 channels
16-bit TMT 1 channel
Motor control 1 channel (functions with combination of TAA and TAB; includes Hi-Z output control function)
Watch timer 1 channel (RTC)
WDT 1 channel

Real-time output function

6 bits x 1 channel

10-bit A/D converter 10 channels
Serial CSIF/UARTC 1 channel
interface | csIF/UARTC/IFC 2 channels
CSIE/UARTC 1 channel
CSIE™®"/UARTC/I’C | 1 channel
CSIF/UARTB 2 channels (including one channel that is assigned to two pins)
CSIE™™! 1 channel
UARTC/I’C 1 channel -
UARTC/I’C/CAN - 1 channel

USB controller

USB function (full speed):1 channel

Ethernet controller

1 channel

DMA controller

4 channels (transfer target: on-chip peripheral I/O, internal RAM, external memory)

Interrupt
source

Notes 2,3

External

22 (22) 22 (22) 22 (22) 22 (22) 22 (22) 22 (22)

Internal

78 78 78 78 78 82

Power save function

HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode

Reset source

RESET pin input, watchdog timer 2 (WDT2), clock monitor (CLM), low-voltage detector (LVI)

On-chip debugging

MINICUBE®, MINICUBE2 supported

Operating power supply voltage

2.85t03.6V

Operating ambient temperature

—40 to +85°C

Package

128-pin plastic LQFP (fine pitch) (14 x 20 mm)

Notes 1. CSIE of the same channel is assigned to two pins.
2. The figures in parentheses indicate the number of external interrupts that can release STOP mode.

3. Including NMI.
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Table 1-2. V850ES/JJ3-E Product List
Generic Name V850ES/JJ3-E
Part Number uPD70F3784 1PD70F3785 #PD70F3786
Internal | Flash memory 512 KB 512 KB 512 KB
memory | nternal RAM 60 KB 60 KB 60 KB
Data-only RAM 16 KB 64 KB 64 KB
Memory | Logical space 64 MB
Space External memory area | 13 MB

External bus interface

Address bus: 24,
Address/data bus: 16
Separate bus/Multiplexed bus

General-purpose register

32 bits x 32 registers

Clock Main clock PLL mode: fx = 3 to 6.25 MHz, fxx = 24 to 50 MHz (multiplied by 8)
Clock through mode: fx = 3 to 6.25 MHz (Internal: fxx = 3 to 6.25 MHz)
Subclock fxt = 32.768 kHz

Internal oscillator

fa = 220 kHz (TYP)

Minimum instruction
execution time

20 ns (main clock (fxx) = 50 MHz)

1/0 port 1/0: 100 (5 V tolerant: 47)
Timer 16-bit TAA 6 channels
16-bit TAB 2 channels
16-bit TMM 4 channels
16-bit TMT 1 channel
Motor control 1 channel (functions with combination of TAA and TAB; includes Hi-Z output control function)
Watch timer 1 channel(RTC)
WDT 1 channel
Real-time output function 8 bits x 1 channel
10-bit A/D converter 12 channels
Serial CSIF/UARTC 3 channels
interface | CSIF/UARTC/I’C 2 channels
CSIE/UARTC 1 channel
CSIE™""/UARTC/I’'C | 1 channel
CSIF/UARTB 2 channels (including one channel that is assigned to two pins)
CSIE™"" 1 channel
I’C 1 channel
UARTC/I’C 1 channel -
UARTC/IC/CAN - 1 channel

USB controller

USB function (full speed):1 channel

Ethernet controller

1 channel

DMA controller

4 channels (transfer target: on-chip peripheral I/O, internal RAM, external memory)

Notes 2,3

Interrupt | External

27 (27) 27 (27) 27 (27)

source

Internal

84 84 88

Power save function

HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode

Reset source

RESET pin input, watchdog timer 2 (WDT2), clock monitor (CLM), low-voltage detector (LVI)

On-chip debugging

MINICUBE, MINICUBEZ2 supported

Operating power supply voltage

2.85t03.6V

Operating ambient temperature

-40 to +85°C

Package

144-pin plastic LQFP (fine pitch) (20 x 20 mm)

Notes 1. CSIE of the same channel is assigned to two pins.
2. The figures in parentheses indicate the number of external interrupts that can release STOP mode.

3. Including NMI.
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1.2 Features

O Minimum instruction execution time: 20.0 ns (main clock (fxx) = 50 MHz: Vbb = 2.85 to 3.6 V)
30.5 us (subclock (fxt) = 32.768 kHz)
O General-purpose registers: 32 bits x 32 registers
O CPU features: Signed multiplication (16 x 16 — 32): 1 or 2 clocks
Signed multiplication (32 x 32 — 64): 1 to 5 clocks
Saturated operations (overflow and underflow detection functions included)
32-bit shift instruction: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
O Memory space: 64 MB of linear address space (for programs and data)
External expansion: Up to 14 MB (including 1 MB used as internal ROM/RAM space)
e Internal memory: RAM: 76/124 KB (see Table 1-1 and Table 1-2)
Flash memory: 256/384/512 KB (see Table 1-1 and Table 1-2)
o External bus interface: Separate bus/multiplexed bus selectable
8/16-bit data bus sizing function
Wait function
¢ Programmable wait function
o External wait function
Idle state function
Bus hold function
O Interrupts and exceptions:

Internal External
Non-maskable| Maskable Total |[Non-maskable| Maskable Total
V850ES/JH3-E | xPD70F3778 1 78 79 1 21 22
#PD70F3779 1 78 79 1 21 22
#PD70F3780 1 78 79 1 21 22
#PD70F3781 1 78 79 1 21 22
1PD70F3782 1 78 79 1 21 22
1PD70F3783 1 82 83 1 21 22
VB850ES/JJ3-E | uPD70F3784 1 83 84 1 26 27
1PD70F3785 1 83 84 1 26 27
#PD70F3786 1 87 88 1 26 27
Software exceptions: 32 sources
Exception trap: 2 sources
O /O lines: I/O ports: 84 (V850ES/JH3-E)
100 (VB50ES/JJ3-E)
O Timer function: 16-bit interval timer M (TMM): 4 channels

16-bit timer/event counter AA (TAA): 6 channels
16-bit timer/event counter AB (TAB): 2 channels
16-bit timer/event counter T (TMT): 1 channel
Motor control function (timers used: TAB1, TAA4)
6-phase PWM function with dead-time function of 16-bit accuracy
High-impedance output control function
A/D trigger generation by timer-tuned operation function
Arbitrary cycle setting function
Arbitrary dead-time setting function
Real-time counter (RTC): 1 channel
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Watchdog timer: 1 channel
O Real-time output port: 6 bits x 1 channel
O Serial interface: Asynchronous serial interface B with FIFO (UARTB)

Asynchronous serial interface C (UARTC)

3-wire variable-length serial interface E with FIFO (CSIE)
3-wire variable-length serial interface F (CSIF)

I’C bus interface (I°C)

CAN interface

USB function controller

Ethernet controller

Remark For the number of channels incorporated, see Tables 1-1 and 1-2.

O A/D converter

(10-bit resolution): 10ch (V850ES/JH3-E)
12ch (VB50ES/JJ3-E)
O DMA controller: 4 channels
O DCU (debug control unit): JTAG interface
O Clock generator: Main clock or subclock operation:

7-level CPU clock (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, fxT)
Clock-through mode/PLL mode selectable

O Internal oscillation clock: 220 kHz (TYP)

O Power-save functions: HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode

O Package: 128-pin plastic LQFP (fine pitch) (14 x 20) (V850ES/JH3-E)
144-pin plastic LQFP (fine pitch) (20 x 20) (V850ES/JJ3-E)
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1.3 Application Fields

Equipment requiring an Ethernet controller, industrial equipment, FA equipment, network control including building

management system.

1.4 Ordering Information

¢ V850ES/JH3-E
Part Number

Package

Internal Flash Memory

uPD70F3778GF-GAT-AX
uPD70F3779GF-GAT-AX
uPD70F3780GF-GAT-AX
uPD70F3781GF-GAT-AX
uPD70F3782GF-GAT-AX
uPD70F3783GF-GAT-AX

¢ V850ES/JJ3-E
Part Number

128-pin plastic LQFP (fine pitch) (14 x 20
128-pin plastic LQFP (fine pitch) (14 x 20
128-pin plastic LQFP (fine pitch) (14 x 20
128-pin plastic LQFP (fine pitch) (14 x 20
128-pin plastic LQFP (fine pitch) (14 x 20
128-pin plastic LQFP (fine pitch) (14 x 20

—_— T T T = =

Package

256 KB
384 KB
512 KB
384 KB
512 KB
512 KB

Internal Flash Memory

uPD70F3784GJ-GAE-AX
uPD70F3785GJ-GAE-AX
uPD70F3786GJ-GAE-AX

Remark The V850ES/JH3-E and V850ES/JJ3-E are lead-free products.

144-pin plastic LQFP (fine pitch) (20 x 20)
144-pin plastic LQFP (fine pitch) (20 x 20)
144-pin plastic LQFP (fine pitch) (20 x 20)

512 KB
512 KB
512 KB
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1.5 Pin Configuration (Top View)

¢ \V850ES/JH3-E
128-pin plastic LQFP (fine pitch) (14 x 20)

UuPD70F3778GF-GAT-AX H#PD70F3779GF-GAT-AX #PD70F3780GF-GAT-AX
uPD70F3781GF-GAT-AX H1PD70F3782GF-GAT-AX H1PD70F3783GF-GAT-AX
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P42/SCKFO/TIAA40/TOAA40/RTP02 O—15 98 -OPDL11/AD11
P43/SIE0/TXDC4/RTP0O3/HLDAK O~—+{6 97 -OPDL10/AD10
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Notes 1. Connect this pin to Vss in the normal mode.
2. Connect the REGC pin to Vssvia a 4.7 uF (recommend value) capacitor.
3. uPD70F3783 only
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¢ V850ES/JJ3-E

144-pin plastic LQFP (fine pitch) (20 x 20)

uPD70F3784GJ-GAE-AX

uPD70F3785GJ-GAE-AX

uPD70F3786GJ-GAE-AX

3. 4PD70F3786 only

Notes 1. Connect this pin to Vss in the normal mode.
2. Connect the REGC pin to Vssvia a 4.7 uF (recommend value) capacitor.
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Pin names

A0 to A23:

ADO to AD15:
ADTRG:

ANIO to ANI11:
ASCKCO:

ASTB:

AVREFo:

AVss:

CLKOUT:
CRXDO:

CS0, CS2, CSa:
CTXDO:

DCK:

DDI:

DDO:

DMS:

DRST:

EVob:

EVTAB1:

EXCLK:

FLMDO, FLMD1:
HLDAK:

HLDRQ:

INTPOO to INTP25:
KRO to KR7:

NMI:

P02, P03:
P1COL, P1CRS,
P1MDC, P1MDIO,
P1RXCLK, P1RXDO to
P1RXD3, P1RXDV,
P1RXER,
P1TXCLK, P1TXDO to
P1TXD3, P1TXEN,
P1TXER:

P20 to P27:

P30 to P37:

P40 to P48:

P50 to P59:

P70 to P711:

P90 to P915:
PCMO to PCMS:
PCSO0, PCS2
PCSO03:

PCTO, PCTH1,
PCT4, PCT6:
PDHO to PDH7:
PDLO to PDL15:
RD:

REGC:

RESET:

RTC1HZ, RTCCL,
RTCDIV:

Address bus
Address/data bus

A/D trigger input

Analog input
Asynchronous serial clock
Address strobe

Analog reference voltage
Grand for analog pin
Clock output

CAN receive data

Chip select

CAN transmit data

Debug clock

Debug data input

Debug data output

Debug mode select
Debug reset

Power supply for external pin
Timer event count input
External clock input

Flash programming mode
Hold acknowledge

Hold request

External interrupt input
Key return

Non-maskable interrupt request
Port 0

Ethernet PHY interface
Port 2

Port 3

Port 4

Port 5

Port 7

Port 9

Port CM

Port CS

Port CT

Port DH

Port DL

Read strobe
Regulator control
Reset

Real-time counter clock output

RTP0O to RTP07:
RXDBO0, RXDB1:
RXDCO to RXDC7:
SCKEO, SCKET1:
SCKFO0 to SCKF6
SCLO0O0 to SCL04:
SDAOQO to SDA04:
SIEOQ, SIE1:

SIFO0 to SIF6
SOEOQ, SOET1:
SOFO0 to SOF6
TECRO:

TENCO00, TENCO1:
TIAA00, TIAAO1,
TIAA10, TIAA11,
TIAA20, TIAA21,
TIAA30, TIAA31,
TIAA40, TIAA41,
TIAA50, TIAA51,
TIABOO to TIABO3,
TIAB10 to TIAB13,
TITOO, TITO1:
TOAAO00, TOAAO1,
TOAA10, TOAA11,
TOAA20, TOAA21,
TOAA30, TOAA31,
TOAA40, TOAA41,
TOAA50, TOAA51,
TOABOO to TOABOS,
TOAB10 to TOAB13,
TOAB1B1 to TOAB1B3,
TOAB1T1 to TOAB1T3,
TOTOO, TOTO1:
TOAA10OFF,
TOAB10FF:
TRGAB1:

TXDBO0, TXDB1
TXDCO to TXDC5:
UDMAAKQO,
UDMAAKT:
UDMARQQO,
UDMARQ1:
UDMF:

UDPF:

UVob:

Vbb:

Vss:

WAIT:

WRO:

WRi:

X1, X2:

XT1, XT2:

Real-time output port
Receive data

Serial clock

Serial clock
Serial data
Serial input

Serial output

Timer encoder clear input
Timer encoder input
Timer input

Timer output

Timer output off

Timer trigger input
Serial output

DMA acknowledge for external USB
DMA request for external USB

USB data I/O (-) function

USB data I/O (+) function
Power supply for external USB
Power supply

Ground

External wait input

Lower byte write strobe

Upper byte write strobe
Crystal for main clock

Crystal for subclock
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1.6 Function Block Configuration
1.6.1 Internal block diagram

¢ VB50ES/JH3-E

- ROM RAM
: Timer/counter function : Ethernet
H H Note 1 Note 2 DMA
: TIABOO to TIABO2, : <~ ] <~_conroller
: TIAB10 to TIAB13, : 7 —
: EVTAB1,C—> H
H TRGAB1, 16-bit timer/ | & CPU N\ < function
: TOAB10OFF event ] [ —
: : PC
: TOABOO to TOABO2, counter AB: | L EXCLK
: TOAB10 to TOAB13 :
i TOAB1T1 to TOAB1T3, : Multiplier -~ | )l 32-bit barrel ~— HLDRQ
i TOAB1B1 to TOAB1B3 : 16x 16 - 32 shifter BCU L~ HLDAK
: : —— ASTB
: TIAAQO to TIAA50, _, : [, RD
: TIAAO1 to TIAA51, > 16-bit timer/ | : <> %;fﬁfenr - RD_
. TOAA1OFF event L — WAT
' TOAAQO to TOAA50 CO“fG‘teLAAi : p— —> WRO, WR1
: ’ c ! <—>|| General-purpose =&r Ras
: TOAAOT to TOAAS : registers 32 bits x 32 — —> CS0, CS2
: rasre— —> A0 to A21
: b - — K-> ADO to AD15
: 4ch : i)
i+ TECRO, TENCO00, TENCO1 prgm :
H ) . ' 16-bit timer/ |
: EVTTO, TIT00, TITO1 counter T k= ﬁ ﬁ ﬁ
: TOTO00, TOTO1<—  1ch :
; 2l Port | AD L cLkouT
' WDT K> converter — X1
: H -PLL
: RTC1HZ =— : CG | XT1
: RTCCL =— RTC K | 222G S2RIIHLQS
: RTCDIV =—— | | 22220255555 ° 9o — XT2
: | |BeysaSeeeeey 522 RESET
: H cSfiogsfogogof? £Z2Z ~— RESET
: RTPOOtoRTPO5 <o RTO KM |9 8=8x8s5 88 < 2
' ' I % T O S
L e e ieececcecccsccscseceememmmmmmoiTTT o no«< o =2
o o= =z
ettt : g <
1 Serial interface function ' s
RXDBO, RXDB1 ——{ UARTB: <:> 5 Flash memory[~—— FLMDO
: TXDBO, TXDB1 <——{ 2c¢h T o controller | F| MD1
RXDCOto RXDC5 =2 o] i | | | Interrupt function :
: TXDCO to TXDC5 <—— ~'g'cn™ K | ¢ NMI :
' ASCKCO — : - INTC ! I
: : ! K—IINTPOOto INTP20 |~ || Regulator Voo
: SIEO, SIET S : ; ; REGC
' SOEO0, SOEH1 bk v Key return ' _
: SCKEO, SCKET 2ch [*7] [ junction [ KROWKR7 EVeo
H ' ! ! — UVop
: SIFO to SIF4 : T Vss
: SOFO to SOF4 %SJE: k= | | Debug function ;
SCKFO to SCKF4 -— DRST
; SDA00 to SDA03 — 1ico <:> 5 ~—DMS !
: SCLO0to SCLO3 «—— 4ch : : DCU [=—DDI
cRxpo —] canwees L | =—DCK |
: ctxo0 —| ten [ | —DDO |
e 5 R |
Notes 1. 4PD70F3778: 256 KB
#PD70F3779, 70F3781: 384 KB
#PD70F3780, 70F3782, 70F3783: 512 KB
2. uPD70F3778, 70F3779, 70F3780: 76 KB
#PD70F3781, 70F3782, 70F3783: 124 KB
3. uPD70F3783 only
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¢ V850ES/JJ3-E
- ROM RAM
: Timer/counter function : Ethernet
: : Note 1 Note2 K4 DMA KD <)
: TIABOO to TIABO3, . controller
: TIAB10 to TIAB13, : ] 7t
H TRGABI, 16-bit timer/ | & function
H TOAB10OFF event <:> CPU |—=
: . PC
: TOABOO to TOABOS3, counter AB: | % 1— EXCLK
: TOAB10 to TOAB13 2.¢ch : :
i TOAB1T1 to TOAB1TS, : Multiplier 32-bit barrel . AlbRG
i\ TOAB1B1to TOAB1B3 ' 16x 16532 [ |~ shifter BCU [~ ADAK
: : — ASTB
: TIAAQO to TIAA50, : — . RD
: TIAAO1 to TIAA5T, 16-bit timer/ | rSeVgS.L?Q? ~— %
H TOAA10OFF event - K— . WEG WA
: TOAAQ0 to TOAAS0, counter AA: | 4 r— WRO, WR1
: TOAAO1 to TOAAS1 Geh : 1 |registers 32t x 2| P —> CS0, CS2, CS3
: PP——— : {T . —> AO to A23
' -DIt Interva '
: timer M: |G K> ADO to AD15
: 4 ch : {
i TECRO, TENC00, TENCO1, — : S
: EVTTO, TIT00, TITO1 16-bit timer/ |
: ToT00, ToTo1 <—| e M
, 1ch ; | Ports | AD — CLKOUT
: WDT Ko converter — X1
: H -PLL
: RTCTHZ : ONOMOW— O ONNO® CG ~— XT1
: RTCCL -—] RTC K> TIBAZ5EBFOLQ
. RTCDIV ——— : afEPodn - 2 8- — XT2
: : g _oda NN NI, PR 2c
. : cefaefe5c009 £22 ~— RESET
: RTP0O to RTP07 < RTO KK |c2fB8o8R2dde < g
e} | | BB 22 3" o
______________________________________________ athoa =
H H a f <
1 Serial interface function : sg
: RXDBO, RXDB1 ——>{ UARTB: | 5 Flash memory[ = FLMDO
: TXDBO, TXDB1 <—— 2ch T e controller - |—— FLMD1
RXDCO to RXDC7 ——}| UARTC Interrupt function
: TXDCO to TXDC7 <—— “g'on™ K= | NMI g
: ASCKCO —* K INTC '
: : ! K—INTPOOto INTP2S: || Regulator Voo
: SIEO, SIE1 cSIE : ; ; REGC
H SOEO, SOE1 Lok wJ Key return — ! P
: SCKEO, SCKET 2¢ch 71 [ iunction KROToKR7 EVoo
H : ! ' — UVop
: SIFO to SIF6 5 Uil Vs
: SOFO0 to SOF6 CSIF: k= | | Debug function
: SCKFO to SCKF6 7c¢h : ; BRST !
: SDA0O to SDA04 — 11co; <:> 5 ~—DMS |
: SCLO0to SCL04 «~—— 5¢h : : DCU [=—DDI
: CRXDO —~| CANNo®3: | . : ~—DCK
' CTXDO —=— 1ch <__;> i — DDO 5
L 5 RN
Notes 1. ;PD70F3784: 512 KB
1PD70F3785: 512 KB
1PD70F3786: 512 KB
2. uPD70F3784: 76 KB
#PD70F3785, 70F3786: 124 KB
3. uPD70F3786 only
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1.6.2 Internal units

(1) CPU
The CPU uses five-stage pipeline control to enable single-clock execution of address calculations, arithmetic logic
operations, data transfers, and almost all other instruction processing.
Other dedicated on-chip hardware, such as a multiplier (16 bits x 16 bits — 32 bits) and a barrel shifter (32 bits)
contribute to faster complex processing.

(2) Bus control unit (BCU)
The BCU starts a required external bus cycle based on the physical address obtained by the CPU. When an
instruction is fetched from external memory space and the CPU does not send a bus cycle start request, the BCU
generates a prefetch address and prefetches the instruction code. The prefetched instruction code is stored in an
instruction queue.

(3) Flash memory (ROM)
This is a 512/384/256 KB flash memory mapped to addresses 0000000H to 007FFFFH/0000000H to
005FFFFH/0000000H to 003FFFFH. It can be accessed from the CPU in one clock during instruction fetch.

(4) RAM
This is a 60 KB RAM mapped to addresses 3FFO000H to 3FFEFFFH. It can be accessed from the CPU in one
clock during data access. An 16/64 KB data-only RAM is incorporated at addresses 00280000H to
00283FFFH/00280000H to 0028FFFFH.

(5) Interrupt controller (INTC)
This controller handles hardware interrupt requests (NMI, INTPOO to INTP25) from on-chip peripheral hardware
and external hardware. Eight levels of interrupt priorities can be specified for these interrupt requests, and
multiplexed servicing control can be performed.

(6) Clock generator (CG)
A main clock oscillator and subclock oscillator are provided and generate the main clock oscillation frequency (fx)
and subclock frequency (fxT), respectively. There are two modes: In the clock-through mode, fxis used as the main
clock frequency (fxx) as is. In the PLL mode, fxis used multiplied by 8.
The CPU clock frequency (fcru) can be selected from among fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, and fxT.

(7) Internal oscillator
An internal oscillator is provided on chip. The oscillation frequency is 220 kHz (TYP). The internal oscillator
supplies the clock for watchdog timer 2 and timer M.

(8) Timer/counter
Six-channel 16-bit timer/event counter AA (TAA), two-channel 16-bit timer/event counter AB (TAB), one-channel 16-
bit timer/event counter T (TMT), and four-channel 16-bit interval timer M (TMM) are provided on chip. The motor
control function can be realized using TAB1 and TAA4 in combination.
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(9) Real-time counter (for watch)
The real-time counter counts the reference time (one second) for watch counting based on the subclock (32.768
kHz) or main clock. This can simultaneously be used as the interval timer based on the main clock. Hardware
counters dedicated to year, month, day of week, day, hour, minute, and second are provided, and can count up to
99 years.

(10) Watchdog timer 2
A watchdog timer is provided on chip to detect inadvertent program loops, system abnormalities, etc.
The internal oscillation clock, the main clock, or the subclock can be selected as the source clock.
Watchdog timer 2 generates a non-maskable interrupt request signal (INTWDT2) or a system reset signal
(WDT2RES) after an overflow occurs.

(11) Serial interface
The V850ES/JH3-E and V850ES/JJ3-E include eight kinds of serial interfaces (asynchronous serial interface C
(UARTC), asynchronous serial interface B with FIFO (UARTB), 3-wire variable-length serial interface F (CSIF), 3-
wire variable-length serial interface E with FIFO (CSIE), an I’C bus interface (I°C), a CAN controller (CAN)"™, a
USB function controller (USBF), and a Ethernet controller).
UARTC transfers data via the TXDCO to TXDC5 and RXDCO to RXDC5 pins.
UARTB transfers data via the TXDBO, TXDB1, RXDBO0, and RXDB1 pins.
CSIF transfers data via the SOF0 to SOF6, SIFO to SIF6, and SCKFO to SCKF6 pins.
CSIE transfers data via the SOEQ, SOE1, SIEQ, SIE1, SCKEOQ, and SCKE1 pins.
I’C transfers data via the SDA0O to SDA04 and SCL0O to SCL04 pins.
CAN"™" transfers data via the CRXD0""* and CTXDO0"* pins.
USBF transfers data via the UDMF and UDPF pins.
Ethernet transfers data via the P1COL, P1CRS, P1IMDC, P1MDIO, P1RXCLK, P1RXDO, P1RXD1, P1RXD2,
P1RXD3, P1RXDV, P1IRXER, P1TXCLK, P1TXDO, P1TXD1, P1TXD2, P1TXD3, P1TXEN, and P1TXER pins.

Note PD70F3783, 70F3786 only

(12) A/D converter
This 10-bit A/D converter includes 10 or 12 analog input pins. Conversion is performed using the successive
approximation method.

(13) DMA controller
A 4-channel DMA controller is provided on chip. This controller transfers data between the internal RAM, on-chip
peripheral 1/0 devices, and external memory in response to interrupt requests sent by on-chip peripheral 1/O
devices.

(14) Key interrupt function
A key interrupt request signal (INTKR) can be generated by inputting a falling edge to the key input pins (8
channels).

(15) Real-time output function
The real-time output function transfers preset 6/8-bit data to output latches upon the occurrence of a timer
compare register match signal.
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(16) CRC function
A CRC operation circuit that generates a 16-bit CRC (Cyclic Redundancy Check) code upon setting of 8-bit data
is provided on-chip.

(17) DCU (debug control unit)
An on-chip debug function that uses the JTAG (Joint Test Action Group) communication specifications is provided.

Switching between the normal port function and on-chip debugging function is done with the control pin input
level and the OCDM register.

(18) Ports

The following general-purpose port functions and control pin functions are available.

» V850ES/JH3-E

Port I/0 Alternate Function
PO 2-bit 1/0 NMI, external interrupt, A/D converter trigger, external clock input
P2 7-bit 110 Timer I/O, serial interface, external interrupt, real-time counter
P3 8-bit 110 External interrupt, serial interface, timer 1/0
P4 6-bit 1/10 External interrupt, serial interface, timer 1/0O
P5 5-bit I/0 Timer I/O, serial interface, real-time output, key interrupt input, debug I/O
P7 10-bit I/O A/D converter analog input
P9 16-bit 1/10 Serial interface, key interrupt input, timer I/O, external interrupt, address bus
PCM 2-bit /0 External bus control signal
PCS 2-bit 110 External bus control signal
PCT 4-bit 110 External bus control signal
PDH 6-bit 110 External address bus, serial interface
PDL 16-bit /O | External address/data bus

¢ VB50ES/JJ3-E

Port I/0 Alternate Function
PO 2-bit I/0 NMI, external interrupt, A/D converter trigger, external clock input
P2 8-bit I/0 Timer I/O, serial interface, external interrupt, real-time counter
P3 8-bit 110 External interrupt, serial interface, timer I/O
P4 9-bit 110 External interrupt, serial interface, timer I/O
P5 10-bit I/0 Timer I/O, serial interface, real-time output, key interrupt input, debug I/O
P7 12-bit I/O A/D converter analog input
P9 16-bit I/O Serial interface, key interrupt input, timer 1/O, external interrupt, address bus
PCM 4-bit I/0 External bus control signal
PCS 3-bit 110 External bus control signal
PCT 4-bit I/0 External bus control signal
PDH 8-bit I/0 External address bus, serial interface
PDL 16-bit I/0 External address/data bus
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CHAPTER 2 PIN FUNCTIONS

2.1 List of Pin Functions

The names and functions of the pins of the VB50ES/JH3-E and V850ES/JJ3-E are described below.

CHAPTER 2 PIN FUNCTIONS

There are three types of pin I/O buffer power supplies: AVrero, EVop, and UVop. The relationship between these power

supplies and the pins is described below.

Table 2-1. Pin I/O Buffer Power Supplies

Power Supply

Corresponding Pins

V850ES/JH3-E

V850ES/JJ3-E

AVREeFo Port 7 Port 7
EVop RESET, ports 0, 2 to 5, 9, CM, CS, CT, DH, DL RESET, ports 0, 2 to 5, 9, CM, CS, CT, DH, DL
UVob UDPF, UDMF UDPF, UDMF
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(1) Port pins

(1/3)
Pin Name 1/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
P02 /0 Port O NMI 21 21
PO3 2-bit I/O port INTPOO/ADTRG/EXCLK 22 | 22
Input/output can be specified in 1-bit units.
5V tolerant.
P20 110 Port 2 TIAB0O2/TOABO2/INTPO1 38 38
P21 7-bit 1/O port (VBS0ES/JH3-E) TIABOO/TOABOO/RTGDIV/RTCCL 39 | 39
8-bit I/0 port (V850ES/JJ3-E)
P22 e . .. | TIABO1/TOABO1/RTC1HZ/INTP02 40 40
Input/output can be specified in 1-bit units.
P23 5V tolerant. SIF1/TXDC1/SDAOO/INTPO3 59 65
P24 SOF1/RXDC1/SDLO0/INTP04 62 68
P25 SCKF1/TIAA30/TOAA30/UDMARQO 63 69
P26 TIAA31/TOAA31/INTPO5/UDMAAKO 64 70
P27 TIABO3/TOABOSZ/INTP21 - 41
P30 110 Port 3 TXDCO/SIF2/TIAAO0/TOAA00 28 28
P31 8-bit 1/O port RXDCO/SOF2/TIAA01/TOAAO1 29 | 29
Input/output can be specified in 1-bit units. p—
P32 ASCKCO0/SCKF2/TIAA10/TOAA10 30 30
5V tolerant.
P33 SIF4/TXDBO/TIAA11/TOAA11 31 31
P34 SOF4/RXDBO0/TIAA20/TOAA20 32 32
P35 SCKF4/TIAA21/TOAA21/TOAA210FF/INTP06 33 33
P36 TXDC2/SDA02/CTXD0O""* 36 36
P37 RXDC2/SCL02/CRXD0O""* 37 37
P40 1/0 Port 4 SIFO/TXDC3/SDA01/RTPO0 3 3
P41 E-bit /O port (VBSOES/JHS-E) SOFO/RXDC3/SCLO1/RTPO1 4 | 4
9-bit 1/0 port (V850ES/JJ3-E) ——
P42 e . . SCKFO/TIAA40/TOAA40/RTP0O2 5 5
Input/output can be specified in 1-bit units.
P43 5V tolerant (P46 to P48). | SIEO/TXDC4/RTPOZ | - - | 6
SIEO/TXDC4/RTP03/HLDAK 6 -
P44 SOEO0/RXDC4/RTP04 - 7
SOEO/RXDC4/RTP04/HLDRQ 7 -
P45 SCKEO/TIAA41/TOAA41/RTPO5 8 8
P46 SIF5/TXDC6/RTP06 - 128
P47 SOF5/RXDC6/RTPO7 - 129
P48 SCKF5/INTP22 - 130
Note Internal CAN controller only
Remark JH3-E:V850ES/JH3-E, JJ3-E: V850ES/JJ3-E
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Pin Name 1/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
P50 I/O | Ports INTPO7/DDI 23 23
P51 5-bit /O port (V850ES/JH3-E) INTP0S/DDO o4 o4
P52 10Dt VO port (VBSOESMJZE) - =m0 n o 25 | 25
Input/output can be specified in 1-bit units.
P53 5V tolerant. INTP10/DMS 26 26
P54 INTP11/DRST 27 | 27
P55 SDAO04/INTP23/UDMARQ1 - 42
P56 SCLO04/INTP24/UDMAAKT - 43
P57 SIF6/TXDC7 - 62
P58 SOF6/RXDC7 - 63
P59 SCKF6/INTP25 - 64
P70 I/O | Port7 ANIO 128 | 144
P71 10-bit I/O port (VB50ES/JH3-E) ANI 127 | 143
- 12-bit 1/O port (V850ES/+J.3-E.) e 26 | 142
Input/output can be specified in 1-bit units.
P73 ANI3 125 | 141
P74 ANI4 124 | 140
P75 ANI5 123 | 139
P76 ANI6 122 | 138
P77 ANI7 121 | 137
P78 ANI8 120 | 136
P79 ANI9 119 | 135
P710 ANI10 - 134
P711 ANI11 - 133
P90 I/O | Port9 TOAB1T1/TOAB11/TIAB11/KRO/INTP12/A0 65 71
P91 16-bit I/O port TOAB1B1/TIAB10/KR1/TOAB10/A1 66 | 72
P92 Inputioutpurt can be specified in 1-bit units. TOAB1T2/TOAB12/TIAB12/KR2/INTP13/A2 67 73
5V tolerant.
P93 TOAB1B2/TRGAB1/KR3/INTP14/A3 68 74
P94 TOAB1T3/TOAB13/TIAB13/KR4/INTP15/A4 69 75
P95 TOAB1B3/EVTB1/KR5/INTP16/A5 70 76
P96 TECRO/TITO0/KR6/TOTO0/A6 71 77
P97 TENCOO/TITO1/KR7/TOTO1/A7 72 78
P98 TENCO1/INTP17/A8 73 79
P99 SIE1/TXDC5/SDA03/A9 74 80
P910 SOE1/RXDC5/SCL03/A10 75 81
P911 SCKE1/TIAA50/TOAA50/A11 76 82
P912 TOAB1OFF/INTP18/A12 77 83
P913 SIF3/TXDB1/INTP19/A13 78 84
P914 SOF3/RXDB1/INTP20/A14 79 85
P915 SCKF3/TIAA51/TOAA51/A15 80 86

Remark JH3-E:V850ES/JH3-E, JJ3-E: VB50ES/JJ3-E
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(3/3)
Pin Name 1/0 Function Alternate Function Pin No.
JH3-E | JU3-E
PCMO 1/0 Port CM WAIT 86 92
c 4-bit 1/0 port (VB50ES/JJ3-E)

PCM2 Input/output can be specified in 1-bit units. HLDAK - 119
PCM3 HLDRQ - 120
PCSO I/O | PortCS €S0 115 | 125
PCS2 2-bit 1/0 port (V850ES/JH3-E) Cs2 116 126
PCS 3-bit 1/0 port (V850ES/JJ3-E) ces

3 Input/output can be specified in 1-bit units. 3 - 127
PCTO /0 Port CT WRO 111 121
PCT1 4-bit /O port WR1 112 | 122

Input/output can be specified in 1-bit units.[—

PCT4 RD 113 123
PCT6 ASTB 114 124
PDHO 1/0 Port DH A16/SIE1 105 111
PDH1 6-bit 1/0 port (V850ES/JH3-E) A17/SOE1 106 112
BDH 8-bit 1/0 port (V850ES/JJ3-E) AM8/SCKET

2 Input/output can be specified in 1-bit units. 18 1 107 113
PDH3 A19/SIF4/TXDB0 108 114
PDH4 A20/SOF4/RXDB0 109 115
PDH5 A21/SCKF4 110 116
PDH6 A22 - 117
PDH7 A23 - 118
PDLO /0 Port DL ADO 87 93
PDL1 16-bit I/ port AD1 88 | 94

Input/output can be specified in 1-bit units.

PDL2 AD2 89 95
PDL3 AD3 90 96
PDL4 AD4 91 97
PDL5 AD5/FLMD1 92 98
PDL6 AD6 93 99
PDL7 AD7 94 100
PDL8 AD8 95 101
PDL9 AD9 96 102
PDL10 AD10 97 103
PDL11 AD11 98 104
PDL12 AD12 99 105
PDL13 AD13 100 106
PDL14 AD14 103 109
PDL15 AD15 104 110

Remark JH3-E:V850ES/JH3-E, JJ3-E: VB50ES/JJ3-E
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(2) Non-port Pins

(1/9)
Pin Name 1/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
AO Output | Address bus for external memory P90/TOAB1T1/TOAB11/TIAB11/ 65 71
(when using separate bus) KRO/INTP12
A1 5V tolerant (AQ to A15). P91/TOAB1B1/TIAB10/KR1/ 66 | 72
TOAB10
A2 P92/TOAB1T2/TOAB12/TIAB12/ 67 73
KR2/INTP13
A3 P93/TOAB1B2/TRGAB1/KR3/ 68 74
INTP14
A4 P94/TOAB1T3/TOAB13/TIAB13/ 69 75
KR4/INTP15
A5 P95/TOAB1B3/EVTAB1/KR5/ 70 76
INTP16
A6 P96/TECRO/TITO0/KR6/TOTO0 71 77
A7 P97/TENCOO/TITO1/KR7/TOTO1 72 78
A8 P98/TENCO1/INTP17 73 79
A9 P99/SIE1/TXDC5/SDA03 74 80
A10 P910/SOE1/RXDC5/SCLO3 75 81
A1 P911/SCKE1/TIAA50/TOAA50 76 82
A12 P912/TOAB10FF/INTP18 77 83
A13 P913/SIF3/TXDB1/INTP19 78 84
Al4 P914/SOF3/RXDB1/INTP20 79 85
A15 P915/SCKF3/TIAA51/TOAA51 80 86
Al6 PDHO/SIE1 105 111
A17 PDH1/SOEH1 106 | 112
A18 PDH2/SCKE1 107 | 113
A19 PDH3/SIF4/TXDBO 108 | 114
A20 PDH4/SOF4/RXDB0 109 | 115
A21 PDH5/SCKF4 110 | 116
A22 PDH6 - 117
A23 PDH7 - 118
Remark JH3-E: V850ES/JH3-E, JJ3-E: V850ES/JJ3-E
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(2/9)

Pin Name I/0 Function Alternate Function Pin No.

JH3-E | JJ3-E
ADO /0 Address/data bus for external memory PDLO 87 93
AD1 PDLA1 88 94
AD2 PDL2 89 95
AD3 PDL3 90 96
AD4 PDL4 91 97
AD5 PDL5/FLMD1 92 98
AD6 PDL6 93 99
AD7 PDL7 94 100
AD8 PDL8 95 101
AD9 PDL9 96 102
AD10 PDL10 97 103
AD11 PDL11 98 104
AD12 PDL12 99 105
AD13 PDL13 100 106
AD14 PDL14 103 109
AD15 PDL15 104 110
ADTRG Input | External trigger input for A/D converter, 5V tolerant. | PO3/INTPOO/EXCLK 22 22
ANIO Input | Analog voltage input for A/D converter P70 128 144
ANI1 P71 127 143
ANI2 P72 126 142
ANI3 P73 125 141
ANI4 P74 124 140
ANI5 P75 123 139
ANI6 P76 122 138
ANI7 P77 121 137
ANI8 P78 120 136
ANI9 P79 119 135
ANI10 P710 - 134
ANI11 P711 - 133
ASCKCO Input | UARTCO baud rate clock input, 5 V tolerant. P32/SCKF2/TIAA10/TOAA10 30 30
ASTB Output | Address strobe signal output for external memory PCT6 114 124
AVRero - Reference voltage input for A/D converter, Port - 1 1

ground potential

AVss - Ground potential for A/D converters - 2 2
CLKOUT Output | Internal system clock output PCM1 81 87
CRXDO"™™" Input | CAN receive data input, 5V tolerant. P37/RXDC2/SCL02 37 37
CSo Output | Chip select output PCS0 15 | 125
cs2 PCS2 116 | 126
Cs3 PCS3 - 127
CTXDO0™ | Output | CAN transmit data output, 5V tolerant. P36/TXDC2/SDA02 36 36

Note Internal CAN controller only
Remark JH3-E:V850ES/JH3-E, JJ3-E: VB50ES/JJ3-E
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Pin Name I/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
DCK Input | Clock input for on-chip debug, 5 V tolerant. P52/INTP09 25 25
DDI Input | Data input for on-chip debug, 5V tolerant. P50/INTPO7 23 23
DDO Output | Data output for on-chip debugging, P51/INTP08 24 24
In the on-chip debug mode, high-level output is
forcibly set, 5V tolerant.
DMS Input | Mode select signal input for on-chip debugging, P53/INTP10 26 26
5V tolerant.
DRST Input | Reset signal input for on-chip debugging, P54/INTP11 o7 o7
5V tolerant.
EVoo - Positive power supply for external devices (same - 35, 61, | 35, 67,
potential as Vop) 85, 102,91, 108,
118 132
EVTAB1 Input | TAB1 external event count input TOAB1B3/KR5/INTP16/A5 70 76
EXCLK Input | External USB clock signal input PO3/INTPOO/ADTRG 22 22
FLMDO Input | Flash memory programming mode setting pin - 12 12
FLMD1 Input PDL5/AD5 92 98
HLDAK Output | Bus hold acknowledge output PCM2 - 119
P43/SIEO/TXDC4/RTP0O3 6 -
HLDRQ Input | Bus hold request input PCM3 - 120
P44/SOE0/RXDC4/RTP04 7 -
INTPOO Input | External interrupt request input PO3/ADTRG/EXCLK 22 22
INTPO1 (maskable, analog noise elimination) P20/TIABO2/TOABO2 38 38
Analog noise elimination or digital noise
INTPO2 elimination selectable for INTPO2 pin. P22/TIABO1/TOABO1/RTC1HZ 40 40
INTPO3 5V tolerant. P23/SIF1/TXDC1/SDA0O 59 65
INTPO4 P24/SOF1/RXDC1/SDL0O0 62 68
INTPO5 P26/TIAA31/TOAA31/UDMAAKO 64 70
INTPO6 P35/SCKF4/TIAA21/TOAA21/ 33 33
TOAA1OFF
INTPO7 P50/DDI 23 23
INTPO8 P51/DDO 24 24
INTP0O9 P52/DCK 25 25
INTP10 P53/DMS 26 26
INTP11 P54/DRST 27 27
INTP12 P90/TOAB1T1/TOAB11/TIAB11/ 65 71
KRO/A0
INTP13 P92/TOAB1T2/TOAB12/TIAB12/ 67 73
KR2/A2
INTP14 P93/TOAB1B2/TRGAB1/KR3/A3 68 74
INTP15 P94/TOAB1T3/TOAB13/TIAB13/ 69 75
KR4/A4
INTP16 P95/TOAB1B3/EVTAB1/KR5/A5 70 76
INTP17 P98/TENCO01/A8 73 79
INTP18 P912/TOAB10OFF/A12 77 83
INTP19 P913/SIF3/TXDB1/A13 78 84
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Pin Name I/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
INTP20 Input | External interrupt request input P914/SOF3/RXDB1/A14 79 85
INTP21 (maskable, analog noise elimination) P27/TIABO3/TOABO3 _ 41
INTP22 5V tolerant. P48/SCKF5 - 130
INTP23 P55/SDA04/UDMARQ1 - 42
INTP24 P56/SCL04/UDMAAK1 - 43
INTP25 P59/SCKF6 - 64
KRO Input | Key interrupt input (on-chip analog noise P90/TOAB1T1/TOAB11/TIAB11/ 65 71
eliminator) INTP12/A0
KR1 5V tolerant. P91/TOAB1B1/TIAB10/TOAB10/ 66 | 72
Al
KR2 P92/TOAB1T2/TOAB12/TIAB12/ 67 73
INTP13/A2
KR3 P93/TOAB1B2/TRGAB1/INTP14/ 68 74
A3
KR4 P94/TOAB1T3/TOAB13/TIAB13/ 69 75
INTP15/A4
KR5 P95/TOAB1B3/EVTAB1/INTP16/ 70 76
A5
KR6 P96/TECRO/TITOO/TOT00/A6 71 77
KR7 P97/TENCOO/TITO1/TOTO1/A7 72 78
NMI Input | External interrupt input P02 21 21
(non-maskable, analog noise elimination)
5V tolerant.
P1COL Input | Conflict detection input for Ethernet - 56 59
P1CRS Input | Carrier detection input for Ethernet - 55 58
P1MDC Qutput | Serial transfer clock output - 57 60
P1MDIO I/O Serial /0 - 58 61
P1RXCLK Input | Receive clock input for Ethernet - 54 57
P1RXDO Input | Receive data input for Ethernet - 48 51
P1RXD1 Input | Receive data input for Ethernet - 49 52
P1RXD2 Input | Receive data input for Ethernet - 50 53
P1RXD3 Input | Receive data input for Ethernet - 51 54
P1RXDV Input | Receive data VALID input for Ethernet - 52 55
P1RXER Input | Receive data error input for Ethernet - 53 56
P1TXCLK Input | Transmit clock input for Ethernet - 47 50
P1TXDO Qutput | Transmit data output for Ethernet - 4 44
P1TXD1 Output | Transmit data output for Ethernet - 42 45
P1TXD2 Qutput | Transmit data output for Ethernet - 43 46
P1TXD3 Output | Transmit data output for Ethernet - 44 47
P1TXEN Qutput | Transmit data enable output for Ethernet - 46 49
P1TXER Output | Transmit Error output for Ethernet - 45 48
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Pin Name I/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
RD Output | Read strobe signal output for external memory PCT4 113 123
REGC - Connection of regulator output stabilization - 14,83 | 14,89
capacitance (4.7 uF: recommend value)
RESET Input | System reset input - 18 18
RTC1HZ Output | Real-time counter correction clock (1 Hz) output, | P22/TIABO1/TOABO1/INTP02 40 40
5V tolerant.
RTCCL Output | Real-time counter clock (32 kHz primary P21/TIABOO/TOABOO/RTCDIV 39 39
oscillation) output, 5V tolerant.
RTCDIV OQutput | Real-time counter clock (32 kHz division) output, P21/TIABOO/TOABOO/RTCCL 39 39
5V tolerant.
RTPOO Qutput | Real-time output port P40/SIFO/TXDC3/SDAO1 3
RTPO1 RTP00, RTPO1, RTP06, and RTPO7 are N-ch P41/SOF0/RXDC3/SCLO1 4
open-drain output selectable, ——
RTPO2 5V tolerant (RTP06, RTP07). P42/SCKFO/TIAA40/TOAA40 5
RTPO3 P43/SIEO/TXDC4 - 6
P43/SIEOTXDC4HLDAK | 6 | -
RTPO4 P44/SOE0/RXDC4 - 7
P44/SOEORXDC4HIDRQ | 7 | - -
RTPO5 P45/SCKEO/TIAA41/TOAA41 8
RTPO6 P46/SIF5/TXDC6 - 128
RTPO7 P47/SOF5/RXDC6 - 129
RXDBO0 Input | Serial receive data input (UARTBO), 5V tolerant. | P34/SOF4/TIAA20/TOAA20 32 32
| Serial receive data input (UARTBO) || PDH4/A20SOF4 | 109 | 115
RXDB1 Serial receive data input (UARTB1), 5V tolerant. P914/SOF3/INTP20/A14 79 85
RXDCO Input | Serial receive data input (UJARTCO to UARTC?) P31/SOF2/TIAA01/TOAAO1 29 29
RXDC1 5V tolerant P24/SOF1/RXDC1/SDLO0/INTP04 62 68
RXDC2 (RXDCO to RXDC2, RXDC5, RXDCB6). P37/SCLO2/CRXDO™" 37 37
RXDC3 P41/SOF0/SCLO1/RTPO1 4 4
RXDC4 P44/SOEO/RTP04 - 7
P44/SOEORTPO4HIDRQ | 7 | -
RXDC5 P910/SOE1/SCL03/A10 75 81
RXDC6 P47/SOF5/RTPO7 - 129
RXDC7 P58/SOF6 - 63
SCKEO I/O Serial clock I/0 (CSIEOQ) P45/TIAA41/TOAA41/RTP05 8 8
SCKE1 Serial clock I/0 (CSIE1), 5 V tolerant. P911/TIAA50/TOAA50/A11 76 82
Serialclock /O (CSIET) |1 PDH2A1S | 107 | 113
SCKFO I/O | Serial clock I/O (CSIFO to CSIF3) P42/TIAA40/TOAA40/RTP02 5 5
SCKF1 5V tolerant (SCKF1 to SCKF3). P25/TIAA30/TOAA30/UMDARQO | 63 | 69
SCKF2 P32/ASCKCO/TIAA10/TOAA10 30 30
SCKF3 P915/TIAA51/TOAA51/A15 80 86
SCKF4 Serial clock I/0 (CSIF4) P35/TIAA21/TOAA21/TOAA1OFF/ 33 33
5V tolerant. INTPO6
| Serialclock /O (CSIF4) |1 PDHs/A21 | 110 | 116
SCKF5 Serial clock I/0O (CSIF5, CSIF6) P48/INTP22 - 130
SCKF6 5V tolerant. P59/INTP25 - 64
Note Internal CAN controller only
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Pin Name I/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
SCLO0 I/O Serial clock I/0 (IC00 to 1°C04) P24/SOF1/RXDC1/INTP04 62 68
SCLO1 N-ch open-drain output selectable P41/SOFO/RXDC3/RTPO1 4 4
SCLo2 5V tolerant (SCLO0, SCLO2 to SCL04). P37/RXDC2/CRXDO™ o -
SCLO3 P910/SOE1/RXDC5/A10 75 81
SCLO4 P56/INTP24/UDMAAKA - 43
SDA00 I/0 Serial transmit/receive data I/0 (I°C00 to IFC04) P23/SIF1/TXDC1/INTP0O3 59 65
SDAO1 N-ch open-drain output selectable P40/SIFO/TXDC3/RTPO0 3 3
SDAO2 5V tolerant (SDA0O, SDA02 to SDA04) . P36/ TXDC2/CTXDO™ % %
SDA03 P99/SIE1/TXDC5/A9 74 80
SDA04 P55/INTP23/UDMARQT - 42
SIEO Input | Serial receive data input (CSIEQ) P43/T XDC4/RTP03 777777777777 - 6
P43/TXDC4/RTPO3/HLDAK e | -
SIET | Serial receive data input (CSIE), 5V tolerant | P99/TXDCS/SDAO3IA 74| 80
Serial receive data input (CSIE1) PDHO/A16 i _1_0_5_ 1 _11_1_ i
SIFO Input | Serial receive data input (CSIFO to CSIF3) P40/TXDC3/SDA01/RTP0O0 3 3
SIF1 5V tolerant (SIF1 to SIF3). P23/TXDC1/SDA0O/INTPO3 59 | 65
SIF2 P30/TXDCO/TIAAOO/TOAAQOO 28 28
SIF3 P913/TXDB1/INTP19/A13 78 84
SIF4  Serial receive data input (CSIF4), 5V tolerant. | PSYTXDBOIAATITOAATT | 31| 31
Serial receive data input (CSIF4) PDH3/TXDB0 i _1_0_8_ 1 ;1_4_ i
SIF5 Serial receive data input (CSIF5, CSIF6) P46/TXDC6/RTP06 - 128
SIF6 5V tolerant. P57/TXDC7 - 62
SOEO Qutput | Serial transmit data output (CSIEQ) P44/RXDC4/RTP04 - 7
| P44/RXDCARTPO4HLDRQ | 7 -
SOE1 Serial transmit data output (CSIE1), 5V tolerant. P910/RXDC5/SCL03/A10 75 81
| Serial transmit data output (CSIET) || POH1A17 | 106 | 112
SOF0 Qutput | Serial transmit data output (CSIFO to CSIF3) P41/RXDC3/SCLO1/RTPO1 4 4
SOF1 N-ch open-drain output selectable P24/RXDC1/SDLOO/INTP04 62 | 68
SOF2 5 Vtolerant (SOFT to SOFS). P31/RXDCO/TIAAQ1/TOAAO1 29 29
SOF3 P914/RXDB1/INTP20/A14 79 85
SOF4 Serial transmit data output (CSIF4) P34/RXDBO0/TIAA20/TOAA20 32 32
| N-ch open-drain output selectable, 5V tolerant
Serial transmit data output (CSIF4) - I;I;)I:li/_Aé(;/I:?)_(ISI;(; ___________ 1_0_9_ 1 ;1_5_ i
SOF5 Serial transmit data output (CSIF5, CSIF6) P47/RXDC6/RTP0O7 - 129
SOF6 N-ch open-drain output selectable, 5V tolerant. P58/RXDC7 _ 63
TECRO Input | TMTO encoder clear input P96/TITO0/KR6/TOT00/A6 71 77
N-ch open-drain output selectable, 5V tolerant.
TENCO00 Encoder input/external event count input/ P97/TITO1/KR7/TOTO1/A7 72 78
external trigger input
N-ch open-drain output selectable, 5V tolerant.
TENCO1 Encoder input P98/INTP17/A8 73 79
N-ch open-drain output selectable, 5V tolerant.
Note Internal CAN controller only
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Pin Name I/0 Function Alternate Function Pin No.
JHB3-E | JJS-E
TIAAOO Input | External event count input/capture trigger P30/TXDCO/SIF2/TOAA00 28 28
input/external trigger input (TAAO) , 5V tolerant.
TIAAO1 Capture trigger input (TAAO) , 5V tolerant. P31/RXDCO/SOF2/TOAA01 29 29
TIAA10 External event count input/capture trigger P32/ASCKCO/SCKF2/TOAA10 30 30
input/external trigger input (TAA1) , 5V tolerant.
TIAA11 Capture trigger input (TAA1) , 5V tolerant. P33/SIF4/TXDB0O/TOAA11 31 31
TIAA20 External event count input/capture trigger P34/SOF4/RXDB0/TOAA20 32 32
input/external trigger input (TAA2) , 5V tolerant.
TIAA21 Capture trigger input (TAA2) , 5V tolerant. P35/SCKF4/TOAA21/TOAA10OFF/ 33 33
INTPO6
TIAA30 External event count input/capture trigger P25/SCKF1/TOAA30/UDMARQO 63 69
input/external trigger input (TAA3) , 5V tolerant.
TIAA3A Capture trigger input (TAA3) , 5V tolerant. P26/TOAA31/INTP0O5/UDMAAKO 64 70
TIAA40 External event count input/capture trigger P42/SCKFO/TOAA40/RTP02 5 5
input/external trigger input (TAA4)
TIAA41 Capture trigger input (TAA4) P45/SCKEO/TOAA41/RTP05 8 8
TIAA50 External event count input/capture trigger P911/SCKE1/TOAA50/A11 76 82
input/external trigger input (TAA5) , 5V tolerant.
TIAA51 Capture trigger input (TAA5) , 5V tolerant. P915/SCKF3/TOAA51/A15 80 86
TIABOO Input | External event count input/capture trigger input P21/TOABOO/RTCDIV/RTCCL 39 39
/external trigger input (TABO) , 5V tolerant.
TIABO1 Capture trigger input (TABO) , 5V tolerant. P22/TOABO1/RTC1HZ/INTPO2 40 40
TIABO2 P20/TOABO02/INTPO1 38 38
TIABO3 P27/TOABO3/INTP21 - 41
TIAB10 Input | Capture trigger input/external event count P91/TOAB1B1/KR1/TOAB10/A1 66 72
input/external trigger input (TAB1)
N-ch open-drain output selectable, 5V tolerant.
TIAB11 Input | Capture trigger input (TAB1) P90/TOAB1T1/TOAB11/KRO/ 65 71
N-ch open-drain output selectable INTP12/A0
TIAB12 5V tolerant. P92/TOAB1T2/TOAB12/KR2/ 67 73
INTP13/A2
TIAB13 P94/TOAB1T3/TOAB13/KR4/ 69 75
INTP15/A4
TITOO Input | TMTO capture trigger input P96/TECRO/KR6/TOTO00/A6 71 77
TITO1 Input N-ch open-drain output selectable, 5V tolerant. P97/ TENCO0/KR7/TOTO1/A7 70 78
TOAA00 Output | Timer output (TAAO) P30/TXDCO0/SIF2/TIAA0O 28 28
TOAAO1 N-ch open-drain output selectable, 5V tolerant. P31/RXDCO/SOF2/TIAAO1 29 29
TOAA10 Timer output (TAAT) P32/ASCKCO/SCKF2/TIAA10 30 30
TOAA11 N-ch open-drain output selectable, 5 V tolerant. P33/SIF4/TXDBO/TIAAT1 31 31
TOAA1OFF| Input | TAA1 high-impedance output control signal input | P35/SCKF4/TIAA21/TOAA21 33 33
5V tolerant. /INTPO6
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Pin Name I/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
TOAA20 Output | Timer output (TAA2) P34/SOF4/RXDBO/TIAA20 32 32
TOAA21 N-ch open-drain output selectable, 5V tolerant. P35/SCKF4/TIAA21/TOAA1OFF/ 33 33
INTPO6
TOAA30 Timer output (TAA3) P25/SCKF1/TIAA30/UDMARQO 63 69
TOAA31 N-ch open-drain output selectable, 5V tolerant. P26/TIAA31/INTPO5/UDMAAKO 64 70
TOAA40 Timer output (TAA4) P42/SCKFO/TIAA40/RTP02
TOAA41 N-ch open-drain output selectable P45/SCKEO/TIAA41/RTPO5
TOAA50 Timer output (TAA5) P911/SCKE1/TIAA50/A11 76 82
TOAA51 N-ch open-drain output selectable, 5 V tolerant. P915/SCKE3/TIAA51/A15 80 86
TOABOO Output | Timer output (TABO) P21/TIABOO/RTCDIV/RTCCL 39 39
TOABO1 N-ch open-drain output selectable, 5V tolerant. P22/TIABO1/RTC1HZ/INTPO2 40 40
TOABO2 P20/TIABO2/INTPO1 38 38
TOABO3 P27/TIABO3/INTP21 - 41
TOAB10 Output | Timer output (TAB1) P91/TOAB1B1/TIAB10/KR1/A1 66 72
TOAB11 N-ch open-drain output selectable, 5 V tolerant. P90/TOAB1T1/TIAB11/KRO/ 65 71
INTP12/A0
TOAB12 P92/TOAB1T2/TIAB12/KR2/ 67 73
INTP13/A2
TOAB13 P94/TOAB1T3/TIAB13/KR4/ 69 75
INTP15/A4
TOAB1B1 Output | Pulse signal output for 6-phase PWM low-arm of | P91/TIAB10/KR1/TOAB10/A1 66 72
TOAB1B2 TAB1 P93/TRGAB1/KR3/INTP14/A3 68 | 74
N-ch open-drain output selectable, 5V tolerant.
TOAB1B3 P95/EVTAB1/KR5/INTP16/A5 70 76
TOAB1OFF| Input | TAB1 high-impedance output control signal input, | P912/INTP18/A12 77 83
5V tolerant.
TOAB1B1 Output | Pulse signal output for 6-phase PWM high-arm of | P90/TOAB11/TIAB11/KR0O/ 65 71
TAB1 INTP12/A0
TOAB1B2 N-ch open-drain output selectable, 5 V tolerant. P92/TOAB12/TIAB12/KR2/ 67 73
INTP13/A2
TOAB1B3 P94/TOAB13/TIAB13/KR4/ 69 75
INTP15/A4
TOTO00 Output | Timer output (TMTO) P96/TECRO/TITO0/KR6/A6 71 77
TOTo1 N-ch open-drain output selectable, 5 V tolerant. P97/ TENCOO/TITO1/KR7/A7 70 78
TRGABH1 Input | External trigger input of TAB1 P93/TOAB1B2/KR3/INTP14/A3 68 74
N-ch open-drain output selectable, 5V tolerant.
TXDBO Output | Serial transmit data output (UARTBO), 5 V tolerant.| P33/SIF4/TIAA11/TOAA11 31 31
Serial transmit data output (UJARTBO) PDH3/A19/SIF4 108 114
TXDB1 Serial transmit data output (UARTB1), 5 V tolerant. | P913/SIF3/INTP19/A13 78 84
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Pin Name I/0 Function Alternate Function Pin No.
JH3-E | JJ3-E
TXDCO Output | Serial transmit data output (UARTCO to UARTC2) | P30/SIF2/TIAA0O0/TOAAQ00 28 28
TXDC1 N-ch open-drain output selectable P23/SIF1/SDAOO/INTP03 59 | 65
TXDC2 >V tolerant. P36/SDA02/CTXD0"" 36 36
TXDC3 Serial transmit data output (UVARTC3, UARTC4) P40/SIF0/SDA01/RTP0O0 3
TXDC4 P43/SIEO/RTPO3 -
| P43/SIEORTPOSHLDAK | 6 | -
TXDC5 Serial transmit data output (UARTCS5 to UARTC7) | P99/SIE1/SDA03/A9 74 80
TXDC6 N-ch open-drain output selectable P46/SIF5/RTP06 _ 128
TXDC? 5V tolerant. P57/SIF6 - 62
EXCLK Input | External USB clock signal input, 5 V tolerant. PO3/INTPOO/ADTRG 22 22
UDMAAKO | Output | DMA acknowledge for USB, 5 V tolerant. P26/TIAA31/TOAA31/INTPO5 64 70
UDMAAKT P56/SCLO4/INTP24 - 43
UDMARQO | Input | DMA request for USB, 5 V tolerant. P25/SCKF1/TIAA30/TOAA30 63 69
UDMARQ1 P55/SDL04/INTP23 - 42
UDMF I/0 USB data I/O (-) function - 9 9
UDPF USB data I/O (+) function - 10 10
UVop - 3.3V positive power supply for USB - 11 11
Voo - Positive power supply pin for internal unit - 13,82 | 13, 88
Vss - Ground potential for internal unit - 15, 34, | 15, 34,
60, 84, | 66, 90,
101,117 107,
131
WAIT Input | External wait input PCMO 86 92
WRO Output | Write strobe for external memory (lower 8 bits) PCTO 111 121
WR1 Write strobe for external memory (higher 8 bits) PCTA 112 122
X1 Input | Connecting resonator for main clock - 16 16
X2 - - 17 17
XT1 Input | Connecting resonator for subclock - 19 19
XT2 - - 20 20
Note Internal CAN controller only
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2.2 Pin States

The operation states of pins in the various operation modes are described below.

Table 2-2. Pin Operation Status in Each Operation Mode

Pin Name  |When Power Is| During Reset |HALT Mode"**| IDLE1, IDLE2, STOP Idle State"™® Bus Hold
Turned On™*" | (Other than Sub-IDLE Mode**?
When Power Is Mode™**?
Turned On)

DRST Pull down Pull down™** Held Held Held Held Held
DDO Undefined Hi-z""*® Held Held Held Held Held
ADO to AD15 Hi-z"* Hi-z""® Undefined"’ Hi-Z Hi-Z Held Hi-Z
A0 to A15""® Undefined"™’
A16 to A23
WAIT Note 7 - - - -
WRO0, WR1 e H H H Hi-Z
RD
ASTB
€S0, CS2, CS3
HLDAK Operating L
HLDRQ - - - Operating
CLKOUT L L Operating Operating
Other port pins Hi-Z Hi-Z Held Held Held Held Held

Notes 1.

when the power is turned on.

2. Operates while alternate functions are operating.

H W

of this pin differs according to the OCDM.OCDMO bit setting.

® N oo

Remark

Hi-Z High impedance

In the on-chip debug mode, data is output from the DDO pin.
The bus control pins function alternately as port pins, so they are initialized to the input mode (port mode).
Operates even in the HALT mode, during DMA operation.
The A0 to A15 pins are used in the separate bus mode.

. The state of the pins in the idle state inserted after the T3 state is shown.
. Pulled down during external reset. During internal reset by the watchdog timer or clock monitor, etc., the state

Held: The state during the immediately preceding external bus cycle is held.

L:
H:

Low-level output

High-level output

Input without sampling (not acknowledged)

Duration until 1 ms elapses after the supply voltage reaches the operating supply voltage range (lower limit)
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2.3 Pin /O Circuit Types, I/0 Buffer Power Supplies and Connection of Unused Pins

Table 2-3. Pin I/O Circuit Types and Connection of Unused Pins (1/4)

Pin Name Alternate Function 1/0 Circuit Type Recommended Connection JH3-E | JJ3-E
P02 NMI 10-D Input:  Independently connectto EVoo | N
PO3 INTPOO/ADTRG/EXCLK or Vss via a resistor. S I

Output: Leave open.
P20 TIAB02/TOABO2/INTPO1 10-D Input:  Independently connect to EVoo | v
P21 TIABOO/TOABOO/RTCDIV/RTCCL or Vss via a resistor. N N
P22 TIABO1/TOABO1/RTC1HZ/INTP02 Output:  Leave open. y y
P23 SIF1/TXDC1/SDA00O/INTPO3 y \/
P24 SOF1/RXDC1/SDLO0/INTP04 y y
P25 SCKF1/TIAA30/TOAA30/UDMARQO y J
P26 TIAA31/TOAA31/INTPO5/UDMAAKO y y
P27 TIABO3/TOABO3/INTP21 - y
P30 TXDCO/SIF2/TIAAO0/TOAAQ0 10-D Input:  Independently connect to EVoo v N
P31 RXDCO/SOF2/TIAAO1/TOAAO1 Or Vss via a resistor. N N
P32 ASCKCO/SCKF2/TIAA10/TOAA10 Output: - Leave open. N N
P33 SIF4/TXDBO/TIAA11/TOAA11 y y
P34 SOF4/RXDBO/TIAA20/TOAA20 y J
P35 SCKF4/TIAA21/TOAA21/ y \/
TOAA10OFF/INTPO6
P36 TXDC2/SDA02/CTXDO"" y y
P37 RXDC2/SCL02/CRXD0""* \/ \/
P40 SIFO/TXDC3/SDA01/RTP0O0 10-D Input:  Independently connect to EVop v N
P41 SOF0/RXDC3/SCLO1/RTPO1 or Vss via a resistor. N N
P42 SCKFO/TIAA40/TOAA40/RTP02 Quiput: - Leave open. y y
P43 SIEO/TXDC4/RTP0O3 - y
SIEO/TXDC4/RTPO3/HLDAK \/—
P44 SOEO/RXDC4/RTP04 - y
SOEORXDC4RTPO4HLDRQ | | | vl o
P45 SCKEO/TIAA41/TOAA41/RTPO5 y y
P46 SIF5/TXDC6/RTP06 - J
P47 SOF5/RXDC6/RTP07 - \/
P48 SCKF5/INTP22 _ N
Note Internal CAN controller only
Remark JH3-E:V850ES/JH3-E, JJ3-E: V850ES/JJ3-E
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Table 2-3. Pin I/O Circuit Types and Connection of Unused Pins (2/4)

Pin Name Alternate Function 1/O Circuit Type Recommended Connection JH3-E | JJ3-E
P50 INTPO7/DDI 10-D Input:  Independently connect to v v
P51 INTPO8/DDO EVoo or Vss via a resistor. N N

Output: Leave open.
P52 INTP09/DCK v v
P53 INTP10/DMS v v
P54 INTP11/DRST 10-N Input:  Independently connectto EVss | v
via a resistor. Fixing to Voo
level is prohibited.
Output: Leave open.
Internally pulled down after
reset by RESET pin.
P55 SDA04/INTP23/UDMARQ1 10-D - v
P56 SCLO04/INTP24/UDMAAKH - N
P57 SIF6/TXDC7 - v
P58 SOF6/RXDC7 - v
P59 SCKF6/INTP25 _ N
P70 to P79 ANIO to ANI9 1-G Input:  Independently connect to N v
P710, P711 ANI10, ANH1 AVrero or AVss via a resistor. _ N
Qutput: Leave open.
P90 TOAB1T1/TOAB11/TIAB11/KRO/ 10-D Input:  Independently connect to v v
INTP12/A0 EVop or Vss via a resistor.
PO1 TOAB1B1/TIAB10/KR1/TOAB10/A1 Output:  Leave open.
P92 TOAB1T2/TOAB12/TIAB12/KR2/
INTP13/A2
P93 TOAB1B2/TRGAB1/KR3/INTP14/A3 v v
P94 TOAB1T3/TOAB13/TIAB13/KR4/ v v
INTP15/A4
P95 TOAB1B3/EVTB1/KR5/INTP16/A5 v v
P96 TECRO/TITO0/KR6/TOT00/A6 N v
P97 TENCOO/TITO1/KR7/TOTO1/A7 v v
P98 TENCO1/INTP17/A8 v v
P99 SIE1/TXDC5/SDA03/A9 v v
P910 SOE1/RXDC5/SCL03/A10 v v
P911 SCKE1/TIAA50/TOAA50/A11 N v
P912 TOAB1OFF/INTP18/A12 v v
P913 SIF3/TXDB1/INTP19/A13 v v
P914 SOF3/RXDB1/INTP20/A14 N N
P915 SCKF3/TIAA51/TOAA51/A15 \ v
PCMO WAIT 5 Input: Independently connect to N v
PCM1 CLKOUT EVop or Vss via a resistor. N N
Output: Leave open.
PCM2 HLDAK - v
PCM3 HLDRQ - v

Remark JH3-E:V850ES/JH3-E, JJ3-E: VB50ES/JJ3-E
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Table 2-3. Pin I/O Circuit Types and Connection of Unused Pins (3/4)

Pin Name Alternate Function 1/0 Circuit Type Recommended Connection JH3-E | JU3-E
PCS0 CSo 5 Input:  Independently connect to S \
PCS2 Ccs2 EVoo or Vss via a resistor. J N
PCS3 33 Output: Leave open. B N
PCTO WRO0 5 Input:  Independently connect to \ \
PCT1 WR1 EVoo or Vss via a resistor. N N
PCT4 BD Output: Leave open. N N
PCT6 ASTB J J
PDHO A16/SIE1 10-D Input:  Independently connect to \ \
PDH1 A17/SOE1 5 EVoo or Vss via a resistor. N N
PDH2 A18/SCKET 10-D Output: - Leave open. NI
PDH3 A19/SIF4/TXDB0 J J
PDH4 A20/SOF4/RXDB0 J J
PDH5 A21/SCKF4 V J
PDH6, PDH7 | A22, A23 5 - \
PDLO to PDL4 | ADO to AD4 5 Input:  Independently connect to S S
PDL5 AD5/FLMD1 EVoo or Vss via a resistor. J N
PDL6 to PDL15 | AD6 to AD15 Output:  Leave open. NI N
AVERero - - Directly connect to Voo and always \ \

supply power. (The same applies during
standby.)
AVss - - Always directly connect to ground. (The S S
same applies during standby.)
EVop - - Directly connect to Voo and always \/ \/
supply power.
FLMDO - - Directly connect to Vss in other than S \
flash mode.
P1COL - 5 Independently connect to EVoo or Vss \/ N
P1CRS _ 5 via a resistor. N N
P1MDIO - 5 J J
P1RXCLK - 5 J J
P1RXDO - 5 J J
P1RXD1 - 5 J J
P1RXD2 - 5 J J
P1RXD3 - 5 J J
P1RXDV - 5 J J
P1RXER - 5 J J
P1TXCLK - 5 J J
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Table 2-3. Pin I/O Circuit Types and Connection of Unused Pins (4/4)

Pin Name Alternate Function 1/0 Circuit Type Recommended Connection JH3-E | JU3-E
P1MDC - 5 Leave open. S S
P1TXDO - 5 J J
P1TXD1 - 5 J J
P1TXD2 - 5 J J
P1TXD3 - 5 J J
P1TXEN - 5 J J
P1TXER - 5 J J
REGC - - Connect to regulator output stabilization \ S

capacitor (4.7 uF (recommend value)).
RESET - 2 - v v
UDMF - - Leave open.
UDPF - - Always directly connect to ground via a
resistor.
UVop - - Always directly connect to ground. (The S S
same applies during standby.)
Vop - - Always directly connect to ground. (The | S
same applies during standby.)
Vss - - Always directly connect to ground. (The | N
same applies during standby.)
X1 - - - J J
X2 - - - J J
XT1 - 16-C Connect to Vss via a resistor. J J
XT2 - 16-C Leave open. \ \

Remark JH3-E:V850ES/JH3-E, JJ3-E: VB50ES/JJ3-E
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Figure 2-1. Pin I/O Circuits

Type 2

Schmitt-triggered input with hysteresis characteristics

Type 11-G

Data 44>:D3_| P-ch

disable

———O
IN/OUT
Output N-ch
AVss
Comparator P-ch
J
_‘ 777; T N-ch
VREFo
(Threshold voltage) ~ VS8

AVRrero

T s B

Type 16-C

Type 5
EVop
Data ———1 )| [=peh
——O IN/OUT
Output N-ch
disable
Vss
Input :|
enable
Type 10-D
EVoo

Data ——— P-ch

—O
Open drain IN/OUT
Output N-ch

Feedback cut-off

P-chJ_

>

XT1 XT2

disable
Note Vss
L
Input
enable
Type 10-N EVoo

Data ——1 P-ch

——O
Open drain IN/OUT
Output N-ch

disable

Note Vss

a '
Input
enable OCDMO bit 4| %—ch

Note Hysteresis characteristics are not available in port mode.
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2.4 Cautions

When the power is turned on, the following pins may output an undefined level temporarily even during reset.

¢ P51/INTP08/DDO pin
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CHAPTER 3 CPU FUNCTION

The CPU of the V850ES/JH3-E and V850ES/JJ3-E is based on RISC architecture and executes almost all instructions
with one clock by using a 5-stage pipeline.

3.1 Features

O Minimum instruction execution time: 20 ns (operating with main clock (fxx) of 50 MHz: Voo = 2.85 to 3.6 V)
30.5 us (operating with subclock (fxt) of 32.768 kHz)
O Memory space Program (physical address) space: 64 MB linear
Data (logical address) space: 4 GB linear

O General-purpose registers: 32 bits x 32 registers
O Internal 32-bit architecture
O 5-stage pipeline control
O Multiplication/division instruction
O Saturation operation instruction
O 32-bit shift instruction: 1 clock
O Load/store instruction with long/short format
O Four types of bit manipulation instructions

¢ SET1

e CLR1

e NOT1

¢ TST1
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3.2 CPU Register Set

The registers of the V850ES/JH3-E and V850ES/JJ3-E can be classified into two types: general-purpose program
registers and dedicated system registers. All the registers are 32 bits wide.
For details, refer to the V850ES Architecture User’s Manual.

(1) Program register set

0 31

r0 (Zero register)

(2) System register set

EIPC

1 (Assembler-reserved register)

(Interrupt status saving register)

EIPSW

(Interrupt status saving register)

r3 (Stack pointer (SP))

FEPC

r4 (Global pointer (GP))

(NMI status saving register)

r5 (Text pointer (TP))

FEPSW (NMI status saving register)

[ Ecr

(Interrupt source register)

[ Psw

(Program status word)

CTPC

(CALLT execution status saving register)

CTPSW (CALLT execution status saving register)

DBPC

(Exception/debug trap status saving register)

DBPSW (Exception/debug trap status saving register)

CTBP

(CALLT base pointer)

r18

r19

r20

r21

r22

r23

r24

r25

r26

r27

r28

r29

r30 (Element pointer (EP))

r31 (Link pointer (LP))

31

| PC (Program counter)
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3.2.1 Program register set

The program registers include general-purpose registers and a program counter.

(1) General-purpose registers (r0 to r31)
Thirty-two general-purpose registers, r0 to r31, are available. Any of these registers can be used to store a data
variable or an address variable.

However, r0 and r30 are implicitly used by instructions and care must be exercised when these registers are used.
r0 always holds 0 and is used for an operation that uses 0 or addressing of offset 0. r30 is used by the SLD and
SST instructions as a base pointer when these instructions access the memory. r1, r3 to r5, and r31 are implicitly
used by the assembler and C compiler. When using these registers, save their contents for protection, and then
restore the contents after using the registers. r2 is sometimes used by the real-time OS. If the real-time OS does

not use r2, it can be used as a register for variables.

Table 3-1. Program Registers

Name Usage Operation
ro Zero register Always holds 0.
r1 Assembler-reserved register Used as working register to create 32-bit immediate data
r2 Register for address/data variable (if real-time OS does not use r2)
r3 Stack pointer Used to create a stack frame when a function is called
r4 Global pointer Used to access a global variable in the data area
r5 Text pointer Used as register that indicates the beginning of a text area (area
where program codes are located)
r6 to r29 Register for address/data variable
r30 Element pointer Used as base pointer to access memory
r31 Link pointer Used when the compiler calls a function
PC Program counter Holds the instruction address during program execution

Remark For further details on the r1, r3 to r5, and r31 that are used in the assembler and C compiler, refer to the
CAB850 (C Compiler Package) Assembly Language User’s Manual.

(2) Program counter (PC)
The program counter holds the instruction address during program execution. The lower 32 bits of this register are
valid. Bits 31 to 26 are fixed to 0. A carry from bit 25 to 26 is ignored even if it occurs.

Bit 0 is fixed to 0. This means that execution cannot branch to an odd address.

PC

Fixed to 0

. . . Default value
Instruction address during program execution

00000000H

o
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3.2.2 System register set

The system registers control the status of the CPU and hold interrupt information.

These registers can be read or written by using system register load/store instructions (LDSR and STSR), using the
system register numbers listed below.

Table 3-2. System Register Numbers

System System Register Name Operand Specification
Register LDSR Instruction | STSR Instruction
Number
0 Interrupt status saving register (EIPC)"*" N S
1 Interrupt status saving register (EIPSW)"*’ v S
2 NMI status saving register (FEPC)""" N N
3 NMI status saving register (FEPSW)"*" v \
4 Interrupt source register (ECR) X \
5 Program status word (PSW) \/ N
6to 15 | Reserved for future function expansion (operation is not guaranteed if these X X
registers are accessed)
16 CALLT execution status saving register (CTPC) N \/
17 CALLT execution status saving register (CTPSW) v \
18 Exception/debug trap status saving register (DBPC) Nete2 Nete
19 Exception/debug trap status saving register (DBPSW) et Mete
20 CALLT base pointer (CTBP) v S
21to 31 | Reserved for future function expansion (operation is not guaranteed if these X X
registers are accessed)

Notes 1. Because only one set of these registers is available, the contents of these registers must be saved by
program if multiple interrupts are enabled.
2. These registers can be accessed only during the interval between the execution of the DBTRAP instruction
or illegal opcode and DBRET instruction execution.

Caution Even if EIPC or FEPC, or bit 0 of CTPC is set to 1 by the LDSR instruction, bit 0 is ignored when
execution is returned to the main routine by the RETI instruction after interrupt servicing (this is
because bit 0 of the PC is fixed to 0). Set an even value to EIPC, FEPC, and CTPC (bit 0 = 0).

Remark +:Can be accessed
X: Access prohibited
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(1) Interrupt status saving registers (EIPC and EIPSW)
EIPC and EIPSW are used to save the status when an interrupt occurs.
If a software exception or a maskable interrupt occurs, the contents of the program counter (PC) are saved to EIPC,
and the contents of the program status word (PSW) are saved to EIPSW (these contents are saved to the NMI
status saving registers (FEPC and FEPSW) if a non-maskable interrupt occurs).
The address of the instruction next to the instruction under execution, except some instructions (see 25.8 Periods
in Which Interrupts Are Not Acknowledged by CPU), is saved to EIPC when a software exception or a maskable
interrupt occurs.
The current contents of the PSW are saved to EIPSW.
Because only one set of interrupt status saving registers is available, the contents of these registers must be saved
by program when multiple interrupts are enabled.
Bits 31 to 26 of EIPC and bits 31 to 8 of EIPSW are reserved for future function expansion (these bits are always
fixed to 0).
The value of EIPC is restored to the PC and the value of EIPSW to the PSW by the RET]I instruction.

31 2625 0
B B B B B ) ) B B S B B B Default value
EIPC olololololo (Contents of saved PC) 0xxxxxxxH
(x: Undefined)

31 8 7 0

T T 1 1 11

(Contents of Default value
EIPSW o|ojofo|0|0O|0O|0O|O|OfO|O|0O|O|O|O|O|O(O|O|O|O|O]|O saved PSW) 000000xxH

(x: Undefined)
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(2) NMI status saving registers (FEPC and FEPSW)

FEPC and FEPSW are used to save the status when a non-maskable interrupt (NMI) occurs.
If an NMI occurs, the contents of the program counter (PC) are saved to FEPC, and those of the program status

word (PSW) are saved to FEPSW.

The address of the instruction next to the one of the instruction under execution, except some instructions, is saved

to FEPC when an NMI occurs.
The current contents of the PSW are saved to FEPSW.

Because only one set of NMI status saving registers is available, the contents of these registers must be saved by

program when multiple interrupts are enabled.

Bits 31 to 26 of FEPC and bits 31 to 8 of FEPSW are reserved for future function expansion (these bits are always
fixed to 0).

The value of FEPC is restored to the PC and the value of FEPSW to the PSW by the RETI instruction.

FEPC

FEPSW

31 2625
N B O B B O S O O B B
o|ofojojo|o0 (Contents of saved PC)
31 8 7
T ‘(C‘ 1 \f\
ontents o
o|0o|j0j0|0O|0O|O|O|0O|O(O|O|O|O|O|O|O|O|O|O|O|O|0O]|O saved PSW)

Default value
OXXXXXXXH
(x: Undefined)

Default value
000000xxH
(x: Undefined)

3

Interrupt source register (ECR)
The interrupt source register (ECR) holds the source of an exception or interrupt if an exception or interrupt occurs.
This register holds the exception code of each interrupt source. Because this register is a read-only register, data

cannot be written to this register using the LDSR instruction.

31 1615 0
cor I T \FE\CC\ [ B B B I B B \EIC\:C I I I B Default value
00000000H
Bit position Bit name Meaning
31t0 16 FECC Exception code of non-maskable interrupt (NMI)
15t00 EICC Exception code of exception or maskable interrupt
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(4) Program status word (PSW)
The program status word (PSW) is a collection of flags that indicate the status of the program (result of instruction
execution) and the status of the CPU.

If the contents of a bit of this register are changed by using the LDSR instruction, the new contents are validated

immediately after completion of LDSR instruction execution. However if the ID flag is set to 1, interrupt requests will

not be acknowledged while the LDSR instruction is being executed.

Bits 31 to 8 of this register are reserved for future function expansion (these bits are fixed to 0).

(1/2)

PSW

876543210
I

RFU Nplep|ip lswroylov| s | 2| Default value

00000020H

Bit position

Flag name

Meaning

31t08

RFU

Reserved field. Fixed to 0.

7

NP

Indicates that a non-maskable interrupt (NMI) is being serviced. This bit is set to 1 when an
NMI request is acknowledged, disabling multiple interrupts.

0: NMIl is not being serviced.

1: NMl is being serviced.

EP

Indicates that an exception is being processed. This bit is set to 1 when an exception occurs.

Even if this bit is set, interrupt requests are acknowledged.
0: Exception is not being processed.
1: Exception is being processed.

Indicates whether a maskable interrupt can be acknowledged.
0: Interrupt enabled
1: Interrupt disabled

S ATNo!e

Indicates that the result of a saturation operation has overflowed and is saturated. Because
this is a cumulative flag, it is set to 1 when the result of a saturation operation instruction is
saturated, and is not cleared to 0 even if the subsequent operation result is not saturated.
Use the LDSR instruction to clear this bit. This flag is neither set to 1 nor cleared to 0 by
execution of an arithmetic operation instruction.

0: Not saturated

1: Saturated

cYy

Indicates whether a carry or a borrow occurs as a result of an operation.
0: Carry or borrow does not occur.
1: Carry or borrow occurs.

OvNcle

Indicates whether an overflow occurs during operation.
0: Overflow does not occur.
1: Overflow occurs.

S Note

Indicates whether the result of an operation is negative.
0: The result is positive or 0.
1: The result is negative.

Indicates whether the result of an operation is 0.
0: The result is not 0.
1: Theresultis 0.

Remark Also read Note on the next page.
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2/2)

Note The result of the operation that has performed saturation processing is determined by the contents of the
OV and S flags. The SAT flag is set to 1 only when the OV flag is set to 1 when a saturation operation is

Negative (maximum value is not exceeded)

before operation

performed.
Status of Operation Result Flag Status Result of Operation of
SAT oV s Saturation Processing
Maximum positive value is exceeded 1 0 7FFFFFFFH
Maximum negative value is exceeded 1 1 80000000H
Positive (maximum value is not exceeded) Holds value 0 Operation result itself

(5) CALLT execution status saving registers (CTPC and CTPSW)
CTPC and CTPSW are CALLT execution status saving registers.
When the CALLT instruction is executed, the contents of the program counter (PC) are saved to CTPC, and those

of the program status word (PSW) are saved to CTPSW.

The contents saved to CTPC are the address of the instruction next to CALLT.

The current contents of the PSW are saved to CTPSW.

Bits 31 to 26 of CTPC and bits 31 to 8 of CTPSW are reserved for future function expansion (fixed to 0).

CTPC

CTPSW

31 2625 0
| T T T rrr T T T 1T 1T 1T T"]
0 0 (Saved PC contents)
31 8 7 0
T T 1T T
0 0lo ololo|o|o|olololololojo|o| (Saved PSW
contents)

Default value
OxxxxxxxH
(x: Undefined)

Default value
000000xxH
(x: Undefined)
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(6) Exception/debug trap status saving registers (DBPC and DBPSW)

DBPC and DBPSW are exception/debug trap status registers.
If an exception trap or debug trap occurs, the contents of the program counter (PC) are saved to DBPC, and those
of the program status word (PSW) are saved to DBPSW.
The contents to be saved to DBPC are the address of the instruction next to the one that is being executed when

an exception trap or debug trap occurs.

The current contents of the PSW are saved to DBPSW.
This register can be read or written only during the interval between the execution of the DBTRAP instruction or

illegal opcode and the DBRET instruction.

Bits 31 to 26 of DBPC and bits 31 to 8 of DBPSW are reserved for future function expansion (fixed to 0).
The value of DBPC is restored to the PC and the value of DBPSW to the PSW by the DBRET instruction.

31 2625 0
| rrrrrrrrrrT T T T 1T "T"T T/
DBPC 0|oj0|0|0|0O (Saved PC contents)
31 8 7 0
T T T T
DBPSW |o|o|o|ololololo olololojo|o|olo|o|o|o|o| (SavedPSW
contents)

Default value
OXXXXXXXH
(x: Undefined)

Default value
000000xxH
(x: Undefined)

(7) CALLT base pointer (CTBP)

The CALLT base pointer (CTBP) is used to specify a table address or generate a target address (bit O is fixed to 0).
Bits 31 to 26 of this register are reserved for future function expansion (fixed to 0).

31 2625
I

CTBP 0o|0(0f0|0]|O

(Base address)

Default value
OxxxxxxxH
(x: Undefined)
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3.3 Operation Modes
The V850ES/JH3-E and V850ES/JJ3-E have the following operation modes.

(1) Normal operation mode
In this mode, each pin related to the bus interface is set to the port mode after system reset has been released.
Execution branches to the reset entry address of the internal ROM, and then instruction processing is started.

(2) Flash memory programming mode
In this mode, the internal flash memory can be programmed by using a flash programmer.

(3) On-chip debug mode
The V850ES/JH3-E and V850ES/JJ3-E are provided with an on-chip debug function that employs the JTAG (Joint
Test Action Group) communication specifications.
For details, see CHAPTER 34 ON-CHIP DEBUG FUNCTION.

3.3.1 Specifying operation mode

Specify the operation mode by using the FLMDO and FLMD1 pins.

In the normal mode, make sure that a low level is input to the FLMDO pin when reset is released.

In the flash memory programming mode, a high level is input to the FLMDO pin from the flash programmer if a flash
programmer is connected, but it must be input from an external circuit in the self-programming mode.

Operation When Reset Is Released Operation Mode After Reset
FLMDO FLMD1
L X Normal operation mode
H L Flash memory programming mode
H H Setting prohibited

Remark L: Low-level input
H: High-level input
x: Don’t care

RO1UHO0290EJ0400 Rev.4.00 Page 67 of 1817
Mar 25, 2014 RENESAS



V850ES/JH3-E, VB50ES/JJ3-E

3.4 Address Space

CHAPTER 3 CPU FUNCTION
3.4.1

CPU address space

For instruction addressing, up to a combined total of 16 MB of external memory area and internal ROM area, plus an

internal RAM area, are supported in a linear address space (program space) of up to 64 MB. For operand addressing

(data access), up to 4 GB of a linear address space (data space) is supported. The 4 GB address space, however, is
accessed regardless of the value of bits 31 to 26.

viewed as 64 images of a 64 MB physical address space. This means that the same 64 MB physical address space is

Figure 3-1. Image on Address Space
Image 63
4 GB Lo
Data space
’ Peripheral I/O area
Program space o
Use-prohibited area Image 1 ; ’ : Internal RAM area
Internal RAM area ‘
' Use-prohibited area
Vot 64 MB
Use-prohibited area Vo
64 MB \ ‘\‘
Image 0 . External memory area
External memory area
16 MB W Internal ROM area
" (external memory area)
Internal ROM area ‘
(external memory area) ,
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3.4.2 Wraparound of CPU address space

(1) Program space
Of the 32 bits of the PC (program counter), the higher 6 bits are fixed to 0 and only the lower 26 bits are valid. The
higher 6 bits ignore a carry or borrow from bit 25 to 26 during branch address calculation.
Therefore, the highest address of the program space, 03FFFFFFH, and the lowest address, 00000000H, are
contiguous addresses. That the highest address and the lowest address of the program space are contiguous in

this way is called wraparound.

Caution Because the 4 KB area of addresses 03FFF000H to 03FFFFFFH is an on-chip peripheral I/0 area,
instructions cannot be fetched from this area. Therefore, do not execute an operation in which
the result of a branch address calculation affects this area.

00000001H Program space
00000000H
(+) direction (-) direction
03FFFFFFH
03FFFFFEH
Program space

(2) Data space
The result of an operand address calculation operation that exceeds 32 bits is ignored.
Therefore, the highest address of the data space, FFFFFFFFH, and the lowest address, 00000000H, are

contiguous, and wraparound occurs at the boundary of these addresses.

00000001H Data space
00000000H
(+) direction (-) direction
FFFFFFFFH
FFFFFFFEH
Data space
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3.4.3 Memory map

The areas shown below are reserved in the V850ES/JH3-E and V850ES/JJ3-E.

Figure 3-2. Data Memory Map (Physical Addresses)
03FFFFFFH On-chip peripheral I/O area O3FFFFFFH
(4 KB) 03FFF000H
(80 KB) 03FFEFFFH
03FECOOOH| |
O3FEBFFFH Internal RAM area
(60 KB)
\ 03FF0000H
Use prohibited \ Use brohibitede® O3FEFFFFH
se prohibite 03FEF000H
! 03FEEFFFH
\ Programmable peripheral
| I/O areaNete4
v use prohibitedote5
01000000H L 03FECO00H
OOFFFFFFH
External memory areaNo®? —
00800000H
007FFFFFH
External memory area .
(4 MB) Ccs2
00400000H
A 001FFFFFH
O03FFFFFH USB function/ o Etormal
Ethernet used area CSqNote2 xternal memory area
Refer to Figure3-3 ’ (1 MB)
00200000H (Refer to Figure3-3.) 00100000H
001FFFFFH 000FFFFFH
— Internal ROM areaN°te
(2 MB) Cso (1 MB)
0000OOOOH L | Yy 00000000H
Notes 1. Use of this area is allowed only for the V850ES/JJ3-E. This area cannot be used in the V850ES/JH3-E.
2. CS1is not provided as an external signal of the V850ES/Jx3-E; it is used internally as a chip select
signal for the USB and Ethernet.
3. Use of addresses O3FEFO00H to O3FEFFFFH is prohibited because they overlap an on-chip
peripheral I/O area.
4. The programmable peripheral I/O area is seen as 256 MB areas in the 4 GB address space.
5. In on-chip CAN controller products, addresses 03FECO00H to O3FEEFFFH are assigned to
addresses 03FECO00H to 03FECBFFH as a programmable peripheral I/O area. In other products,
use of this area is prohibited.
6. This area is used as an external memory area when data write access to this area is executed.
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<R> Figure 3-3. Memory Map of CS1
02FFFFFFH Access-prohibited D
002F0008H
002F0000H Bridge-rerated register
002EFFFFH
Access-prohibited
area
SHE: > o5
; access space
88% Egg g gn MACAD register
88§E8$SEH MFF register
002E0000H EtherMAC register
002EFFFFH
Access-prohibited
area
002C00000H <
002BFFFFH
Access-prohibited
area
> 16 bits
access space
002900000H
0028FFFFFH
Data-only RAM (32 KB)
002880000H
00287FFFFH
Data-only RAM (32 KB)
00280000H J
0027FFFFH
USB function area
(512 KB)
00000000H
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<R> Figure 3-4. Program Memory Map
03FFFFFFH Use prohibited
03FFF000H (program fetch prohibited area)
03FFEFFFH
Internal RAM area (60 KB)
03FFO0000H
03FEFFFFH
Use prohibited
(program fetch prohibited area)
01000000H
00FFFFFFH
External memory area°®
(8 MB)
00800000H
007FFFFFH
External memory area
(4 MB)
00400000H
003FFFFFH N
Use prohibited
(program fetch prohibited area)
00200000H
001FFFFFH External memory area
00100000H (1 MB)
000FFFFFH Internal ROM area
00000000H (1 MB)
Note Use of this area is allowed only when using the V850ES/JJ3-E. When using the V850ES/JH3-E, this
area cannot be used.
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3.4.4 Areas

(1) Internal ROM area
Up to 1 MB is reserved as an internal ROM area.

(a) Internal ROM (256 KB)
In the uPD70F3778, 256 KB are allocated to addresses 00000000H to 0003FFFFH in the following products.
Accessing addresses 00040000H to 000FFFFFH is prohibited.

Figure 3-5. Internal ROM Area (256 KB)

000FFFFFH
-~ Access-prohibited -~
area
00040000H
0003FFFFH
Internal ROM
(256 KB)
00000000H

(b) Internal ROM (384 KB)
384 KB are allocated to addresses 00000000H to 0005FFFFH in the following products.
Accessing addresses 00060000H to 000FFFFFH is prohibited.

e 4PD70F3779, 70F3781

Figure 3-6. Internal ROM Area (384 KB)

000FFFFFH
-~ Access-prohibited -~
area
00060000H
0005FFFFH
Internal ROM
(384 KB)
00000000H
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(c) Internal ROM (512 KB)

512 KB are allocated to addresses 00000000H to 0007FFFFH in the following products.
Accessing addresses 00080000H to 000FFFFFH is prohibited.

o 4uPD70F3780, 70F3782, 70F3783, 70F3784, 70F3785, 70F3786

Figure 3-7. Internal ROM Area (512 KB)

0O00FFFFFH
-~ Access-prohibited
area
00080000H
0007FFFFH
Internal ROM
(512 KB)
00000000H

)]

(2) Internal RAM area
Up to 60 KB are reserved as the internal RAM area.
The V850ES/JH3-E and V850ES/JJ3-E include a data-only RAM in addition to the internal RAM.
The RAM capacity of VB50ES/JH3-E and V850ES/JJ3-E is as follows.

Table 3-3 RAM area

Generic Name Product Name Internal RAM Data-only RAM Total RAM
VB850ES/JH3-E | uPD70F3778, 70F3779, 60 KB 16 KB 76 KB
70F3780
#PD70F3781, 70F3782, 60 KB 64 KB 124 KB
70F3783
VB50ES/JJ3-E | uPD70F3784 60 KB 16 KB 76 KB
uPD70F3785, 70F3786 60 KB 64 KB 124 KB
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(a) Internal RAM (60 KB)
An internal RAM area of 60 KB is allocated to addresses 03FFO000H to O3FFEFFFH in the V850ES/JH3-E

and V850ES/JJ3-E.

Figure 3-8. Internal RAM Area (60 KB)

Physical address space Logical address space
03FFEFFFH FFFFEFFFH
Internal RAM
(60 KB)
03FF0000H FFFFO000H

(b) Data-only RAM (16 KB)
A data-only RAM area of 16 KB is allocated to addresses 00280000H to 00283FFFH in the following products.

Accessing addresses 03FFO000H to 03FF2FFFH is prohibited.

e 4/PD70F3778, 70F3779, 70F3780, 70F3784

Figure 3-9. Data-Only RAM Area (16 KB)

Logical address space

Access-prohibited
area

00282000H
Data-only RAM 00281FFFH
(16 KB) 00280000H

Access-prohibited |0027FFFFH
area
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(c) Data-only RAM (64 KB)

A data-only RAM of 64 KB is allocated to addresses 00280000H to 0028FFFFH in the following products.

e 41PD70F3781, 70F3782, 70F3783, 70F3785, 70F3786

Figure 3-10. Data-Only RAM Area (64 KB)

Access-prohibited
area

Data-only RAM
(64 KB)

Access-prohibited
area

Logical address space

00290000H
0028FFFFH

00280000H
0027FFFFH
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(3) On-chip peripheral I/O area
4 KB of addresses 03FFFO00H to 03FFFFFFH are reserved as the on-chip peripheral I/O area.

Figure 3-11. On-Chip Peripheral I/O Area

Physical address space Logical address space

03FFFFFFH FFFFFFFFH

On-chip peripheral I/O area
(4 KB)

03FFFO00H FFFFF000H

Peripheral 1/O registers that have functions to specify the operation mode for and monitor the status of the on-chip
peripheral I/O are mapped to the on-chip peripheral I/O area. Program cannot be fetched from this area.

Cautions 1. When a register is accessed in word units, a word area is accessed twice in halfword units in

the order of lower area and higher area, with the lower 2 bits of the address ignored.

2. If a register that can be accessed in byte units is accessed in halfword units, the higher 8 bits
are undefined when the register is read, and data is written to the lower 8 bits.

3. Addresses not defined as registers are reserved for future expansion. The operation is
undefined and not guaranteed when these addresses are accessed.

4. The internal ROM/RAM area and on-chip peripheral I/O area are assigned to successive
addresses.
When accessing the internal ROM/RAM area by incrementing or decrementing addresses
using a pointer operation or such, be careful not to access the on-chip peripheral I/O area by
mistakenly extending over the internal ROM/RAM area boundary.

(4) External memory area
An area of 5 MB (00100000H to 001FFFFFH and 00400000H to 007FFFFFH) in V850ES/JH3-E and 13 MB
(00100000H to 001FFFFFH and 00400000H to OOFFFFFFH) in VB50ES/JJ3-E is allocated as the external memory
area. For details, see CHAPTER 5 BUS CONTROL FUNCTION.
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3.4.5 Recommended use of address space

The architecture of the VB50ES/JH3-E and V850ES/JJ3-E requires that a register that serves as a pointer be secured
for address generation when operand data in the data space is accessed. The address stored in this pointer £32 KB can
be directly accessed by an instruction for operand data. Because the number of general-purpose registers that can be
used as a pointer is limited, however, by keeping the performance from dropping during address calculation when a pointer
value is changed, as many general-purpose registers as possible can be secured for variables, and the program size can
be reduced.

(1) Program space
Of the 32 bits of the PC (program counter), the higher 6 bits are fixed to 0, and only the lower 26 bits are valid.
Regarding the program space, therefore, a 64 MB space of contiguous addresses starting from 00000000H
unconditionally corresponds to the memory map.
To use the internal RAM area as the program space, access the 03FFO000H to 03FFEFFFH addresses.

Caution If a branch instruction is at the upper limit of the internal RAM area, a prefetch operation (invalid
fetch) straddling the on-chip peripheral /0 area does not occur.

(2) Data space
With the V850ES/JHS3-E and V850ES/JJ3-E, it seems that there are sixty-four 64 MB address spaces on the 4 GB
CPU address space. Therefore, the least significant bit (bit 25) of a 26-bit address is sign-extended to 32 bits and
allocated as an address.
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(a) Application example of wraparound

If R = r0 (zero register) is specified for the LD/ST disp16 [R] instruction, a range of addresses 00000000H +32
KB can be addressed by sign-extended disp16. All the resources, including the internal hardware, can be

addressed by one pointer.

The zero register (r0) is a register fixed to 0 by hardware, and practically eliminates the need for registers

dedicated to pointers.

Example: #PD70F3786

0007FFFFH

00007FFFH

(R=)00000000H

FFFFFOO0OH
FFFFEFFFH

FFFF8000H

FFFF3000H

Internal ROM area

32 KB

On-chip peripheral
I/O area

4 KB

Internal RAM area

28 KB
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. FFFFFFFFH
On-chip
peripheral /0
FFFFFOOOH
FFFFEFFFH
Internal RAM
k FFFFOOO00H
FFFEFFFFH
Use prohibited
External
memory
00100000H
000FFFFFH
Internal ROM
00000000H

<R> Figure 3-12. Recommended Memory Map
Program space Data space
FFFFFFFFH
On-chip
peripheral 1/0
FFFFFOOOH | _______________. .
FFFFEFFFH
Internal RAM
FFFFOOOOH | _______________ .
FFFEFFFFH
04000000H | 17 ]
03FFFFFFH
Use prohibited
03FFFOOOH
03FFEFFFH
Internal RAM
03FFO0000H
03FEFFFFH
Use prohibited
Program space .
64 MB L
01000000H
00FFFFFFH
External
memory
00100000H el
00080000k
0007FEFEH [ 1 i amn | ---1.1"Internal ROM
00000000H ¢ Internal ROM .
Remarks 1. # indicates the recommended area.
2. This figure is the recommended memory map of the 4PD70F3786.
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3.4.6 Peripheral I/O registers

(1/18)
Address Function Register Name Symbol R/W  |Manipulatable Bits| Default Value
1 8 16
FFFFFO04H Port DL register PDL R/W v | 0000H"""
FFFFF004H | Port DL register L PDLL VoW 00H"™""
FFFFFOO5H | Port DL register H PDLH S v 00H" "'
FFFFFO06H Port DH register**? PDH""* S v 00H"™"
FFFFFO08H Port CS register PCS N v 00H"""
FFFFFOOAH Port CT register PCT \ v 00H"™""
FFFFFOOCH Port CM register PCM \ v 00H"™"
FFFFF024H Port DL mode register PMDL \' | FFFFH
FFFFF024H | Port DL mode register L PMDLL S v FFH
FFFFF025H | Port DL mode register H PMDLH VoW FFH
FFFFF026H Port DH mode register"*°* PMDH""*? \ v FFH
FFFFF028H Port CS mode register PMCS S v FFH
FFFFF02AH Port CT mode register PMCT VoW FFH
FFFFFO2CH Port CM mode register PMCM \ v FFH
FFFFF044H Port DL mode control register PMCDL v | 0000H
FFFFF044H | Port DL mode control register L PMCDLL S v 00H
FFFFFO45H | Port DL mode control register H PMCDLH VoW 00H
FFFFF046H Port DH mode control register"** PMCDH""* VoW 00H
FFFFF048H Port CS mode control register PMCCS \ v 00H
FFFFFO4AH Port CT mode control register PMCCT S v 00H
FFFFFO4CH Port CM mode control register PMCCM VoW 00H
FFFFFO56H Port DH function control register PFCDH VoW 00H
FFFFF064H Peripheral I/O area select control register*™®® BPC""* \' | 0000H
FFFFFO66H Bus size configuration register BSC \ | 5555H
FFFFFO6EH System wait control register VSWC v 77H
FFFFFO80H DMA source address register OL DSAOL v | Undefined
FFFFFO82H DMA source address register OH DSAOH v | Undefined
FFFFF084H DMA destination address register OL DDAOL v | Undefined
FFFFFO86H DMA destination address register OH DDAOH v | Undefined
FFFFFO88H DMA source address register 1L DSA1L v | Undefined
FFFFFO8AH DMA source address register 1H DSA1H \' | Undefined
FFFFFO8CH DMA destination address register 1L DDA1L v | Undefined
FFFFFO8EH DMA destination address register 1H DDA1H \' | Undefined
FFFFFO90H DMA source address register 2L DSA2L v | Undefined
FFFFFO92H DMA source address register 2H DSA2H v | Undefined
FFFFF094H DMA destination address register 2L DDA2L v | Undefined
FFFFF096H DMA destination address register 2H DDA2H v | Undefined

Notes 1 The output latch is 00H or 0000H. When these registers are in the input mode, the pin statuses are read.
2. VB850ES/JJ3-E only
3. uPD70F3783, 70F3786 only
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(2/18)
Address Function Register Name Symbol R/W  [Manipulatable Bits| Default Value
1 8 16
FFFFFO98H DMA source address register 3L DSA3L R/W \' | Undefined
FFFFFO9AH DMA source address register 3H DSA3H \' | Undefined
FFFFFO9CH DMA destination address register 3L DDA3L \' | Undefined
FFFFFO9EH DMA destination address register 3H DDA3H v | Undefined
FFFFFOCOH DMA transfer count register O DBCO v | Undefined
FFFFFOC2H DMA transfer count register 1 DBCH1 \' | Undefined
FFFFFOC4H DMA transfer count register 2 DBC2 v | Undefined
FFFFFOC6H DMA transfer count register 3 DBC3 \' | Undefined
FFFFFODOH DMA addressing control register 0 DADCO N | 0000H
FFFFFOD2H DMA addressing control register 1 DADC1 N | 0000H
FFFFFOD4H DMA addressing control register 2 DADC2 \' | 0000H
FFFFFOD6H DMA addressing control register 3 DADCS3 \' | 0000H
FFFFFOEOH DMA channel control register 0 DCHCO v v 00H
FFFFFOE2H DMA channel control register 1 DCHC1 Nl A 00H
FFFFFOE4H DMA channel control register 2 DCHC2 N \ 00H
FFFFFOE6H DMA channel control register 3 DCHC3 v R 00H
FFFFF100H Interrupt mask register 0 IMRO \ | FFFFH
FFFFF100H | Interrupt mask register OL IMROL v v FFH
FFFFF101H | Interrupt mask register OH IMROH N \ FFH
FFFFF102H Interrupt mask register 1 IMR1 N | FFFFH
FFFFF102H | Interrupt mask register 1L IMR1L v v FFH
FFFFF103H | Interrupt mask register 1H IMR1H N \ FFH
FFFFF104H Interrupt mask register 2 IMR2 N | FFFFH
FFFFF104H | Interrupt mask register 2L IMR2L y J FFH
FFFFF105H | Interrupt mask register 2H IMR2H v R FFH
FFFFF106H Interrupt mask register 3 IMR3 N | FFFFH
FFFFF106H | Interrupt mask register 3L IMR3L N \ FFH
FFFFF107H | Interrupt mask register 3H IMR3H v R FFH
FFFFF108H Interrupt mask register 4 IMR4 N | FFFFH
FFFFF108H | Interrupt mask register 4L IMR4L v R FFH
FFFFF109H | Interrupt mask register 4H IMR4H y J FFH
FFFFF10AH Interrupt mask register 5 IMR5 \' | FFFFH
FFFFF10AH | Interrupt mask register 5L IMR5L v R FFH
FFFFF10BH | Interrupt mask register 5H IMR5H N \ FFH
FFFFF10CH Interrupt mask register 6 IMR6 N | FFFFH
FFFFF10CH | Interrupt mask register 6L IMR6L N \ FFH
FFFFF10DH | Interrupt mask register 6H IMR6H v R FFH
FFFFF10EH Interrupt mask register 7 IMR7 v |001FH
FFFFF10EH | Interrupt mask register 7L IMR7L N \ 1FH
FFFFF110H Interrupt control register LvIIC v R 47H
FFFFF112H Interrupt control register PIC00 N \ 47H
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(3/18)
Address Function Register Name Symbol R/W  [Manipulatable Bits| Default Value
1 8 16
FFFFF114H Interrupt control register PICO1 R/W v N 47H
FFFFF116H Interrupt control register PIC02 N \ 47H
FFFFF118H Interrupt control register PIC03 v N 47H
FFFFF11AH Interrupt control register PIC04 N v 47H
FFFFF11CH Interrupt control register PICO5 V v 47H
FFFFF11EH Interrupt control register PIC06 N v 47H
FFFFF120H Interrupt control register PICO7 \/ \ 47H
FFFFF122H Interrupt control register PIC08 VoY 47H
FFFFF124H Interrupt control register PIC09 S 3 47H
FFFFF126H Interrupt control register PIC10 v v 47H
FFFFF128H Interrupt control register PIC11 NN 47H
FFFFF12AH Interrupt control register PIC12 v v 47H
FFFFF12CH Interrupt control register PIC13 v v 47H
FFFFF12EH Interrupt control register PIC14 S 3 47H
FFFFF130H Interrupt control register PIC15 v v 47H
FFFFF132H Interrupt control register PIC16 VoY 47H
FFFFF134H Interrupt control register PIC17 S 3 47H
FFFFF136H Interrupt control register PIC18 v \/ 47H
FFFFF138H Interrupt control register PIC19 y v 47H
FFFFF13AH Interrupt control register PIC20 v \/ 47H
FFFFF13CH Interrupt control register PIC21™* v v 47H
FFFFF13EH Interrupt control register PIC22"" \/ v 47H
FFFFF140H Interrupt control register PIC23"" VoY 47H
FFFFF142H Interrupt control register PIC24"" v v 47H
FFFFF144H Interrupt control register PIC25"" V v 47H
FFFFF146H Interrupt control register TABOOVIC NN 47H
FFFFF148H Interrupt control register TABOCCICO N \ 47H
FFFFF14AH Interrupt control register TABOCCIC1 v \/ 47H
FFFFF14CH Interrupt control register TABOCCIC2 \/ \ 47H
FFFFF14EH Interrupt control register TABOCCIC3 N \ 47H
FFFFF150H Interrupt control register TAB10OVIC N v 47H
FFFFF152H Interrupt control register TAB1CCICO N J 47H
FFFFF154H Interrupt control register TAB1CCIC1 v \/ 47H
FFFFF156H Interrupt control register TAB1CCIC2 N v 47H
FFFFF158H Interrupt control register TAB1CCIC3 N \ 47H
FFFFF15AH Interrupt control register TTOOVIC v N 47H
FFFFF15CH Interrupt control register TTOCCICO Nl A 47H
FFFFF15EH Interrupt control register TTOCCIC1 N \ 47H
FFFFF160H Interrupt control register TTOIECIC N R 47H
FFFFF162H Interrupt control register TAAQOVIC N \ 47H

Note V850ES/JJ3-E only
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(4/18)
Address Function Register Name Symbol R/W  [Manipulatable Bits| Default Value
1 8 16
FFFFF164H Interrupt control register TAAOCCICO RW | + v 47H
FFFFF166H Interrupt control register TAAOCCIC1 N R 47H
FFFFF168H Interrupt control register TAA10VIC N J 47H
FFFFF16AH Interrupt control register TAA1CCICO N v 47H
FFFFF16CH Interrupt control register TAA1CCIC1 N R 47H
FFFFF16EH Interrupt control register TAA20VIC \/ J 47H
FFFFF170H Interrupt control register TAA2CCICO N v 47H
FFFFF172H Interrupt control register TAA2CCIC1 N \ 47H
FFFFF174H Interrupt control register TAA3OVIC \/ J 47H
FFFFF176H Interrupt control register TAA3CCICO N R 47H
FFFFF178H Interrupt control register TAA3CCIC1 N \ 47H
FFFFF17AH Interrupt control register TAA40VIC v N 47H
FFFFF17CH Interrupt control register TAA4CCICO N R 47H
FFFFF17EH Interrupt control register TAA4CCICA \/ J 47H
FFFFF180H Interrupt control register TAA50VIC v N 47H
FFFFF182H Interrupt control register TAA5CCICO N \/ 47H
FFFFF184H Interrupt control register TAA5CCIC1 y v 47H
FFFFF186H Interrupt control register TMOEQICO N R 47H
FFFFF188H Interrupt control register TM1EQICO N \ 47H
FFFFF18AH Interrupt control register TM2EQICO v N 47H
FFFFF18CH Interrupt control register TM3EQICO N R 47H
FFFFF18EH Interrupt control register CEOQTIC/UC4RIC N \ 47H
FFFFF190H Interrupt control register CEOTIOFIC/ N RN 47H
UC4TIC
FFFFF192H Interrupt control register CE1TIC/IICIC3/ v \/ 47H
UC5RIC
FFFFF194H Interrupt control register CE1TIOFIC/ N J 47H
UCSTIC
FFFFF196H Interrupt control register CFORIC/IICIC1 v y 47H
/UC3RIC
FFFFF198H Interrupt control register CFOTIC/UCSTIC 3 3 47H
FFFFF19AH Interrupt control register CF1RIC/ICICO \/ 47H
/UC1RIC
FFFFF19CH Interrupt control register CF1TIC/UC1RIC v v 47H
FFFFF19EH Interrupt control register CF2RIC/UCORIC \/ \/ 47H
FFFFF1AOH Interrupt control register CF2TIC/UCORIC N J 47H
FFFFF1A2H Interrupt control register CF3RIC/ v y 47H
UBI1TIRIC
FFFFF1A4H Interrupt control register CF3TIC/ V N 47H
UBI1TITIC
FFFFF1A6H Interrupt control register UB1TIFIC Nl A 47H
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(5/18)
Address Function Register Name Symbol R/W  [Manipulatable Bits| Default Value
1 8 16
FFFFF1A8H Interrupt control register UB1TIREIC RW | + v 47H
FFFFF1AAH Interrupt control register UB1TITOIC v v 47H
FFFFF1ACH Interrupt control register CF4RIC/ \/ \ 47H
UBOTIRIC
FFFFF1AEH Interrupt control register CF4TIC/ N \ 47H
UBOTITIC

FFFFF1BOH Interrupt control register UBOTIFIC v v 47H
FFFFF1B2H Interrupt control register UBOTIREIC y J 47H
FFFFF1B4H Interrupt control register UBOTITOIC v R 47H
FFFFF1B6H Interrupt control register CF5RIC/UCBRIC*™" v R 47H
FFFFF1B8H Interrupt control register CF5TIC/UCBTIC™' N \ 47H
FFFFF1BAH Interrupt control register CF6RIC/UCTRIC*™" v R 47H
FFFFF1BCH Interrupt control register CFBTIC/IUCTTIC™" N \ 47H
FFFFF1BEH Interrupt control register IICIC2/UC2RIC N \ 47H
FFFFF1COH Interrupt control register ucaTIC v v 47H
FFFFF1C2H Interrupt control register lcica™’ y J 47H
FFFFF1C4H Interrupt control register ADIC v v 47H
FFFFF1C6H Interrupt control register DMAICO v v 47H
FFFFF1C8H Interrupt control register DMAICA N \ 47H
FFFFF1CAH Interrupt control register DMAIC2 v v 47H
FFFFF1CCH Interrupt control register DMAIC3 N \ 47H
FFFFF1CEH Interrupt control register KRIC N \ 47H
FFFFF1DOH Interrupt control register RTCOIC v v 47H
FFFFF1D2H Interrupt control register RTC1IC N \ 47H
FFFFF1D4H Interrupt control register RTC2IC v v 47H
FFFFF1D6H Interrupt control register UFICO v v 47H
FFFFF1D8H Interrupt control register UFICA N \ 47H
FFFFF1ECH Interrupt control register ERRICO""* v N 47H
FFFFF1EEH Interrupt control register WUPICQ"*? Nl A 47H
FFFFF1FOH Interrupt control register RECICQO""* N \ 47H
FFFFF1F2H Interrupt control register TRXICO""** v v 47H
FFFFF1FAH In-service priority register ISPR R N \ 00H
FFFFF1FCH Command register PRCMD v Undefined
FFFFF1FEH Power save control register PSC RW | R OO0H
FFFFF200H A/D converter mode register 0 ADAOMO N \ 00H
FFFFF201H A/D converter mode register 1 ADAOM1 v v 00H
FFFFF202H A/D converter channel specification register ADAOS N \ 00H
FFFFF203H A/D converter mode register 2 ADAOM2 N \ 00H
FFFFF204H Power-fail compare mode register ADAOPFM N R 00H
FFFFF205H Power-fail compare threshold value register ADAOPFT N \ 00H
Notes 1 V850ES/JJ3-E only

2. uPD70F3783, 70F3786 only
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FFFFF210H A/D conversion result register 0 ADAOCRO R v | Undefined
| FFFFF211H | A/D conversion result register OH ADAOCROH v Undefined
FFFFF212H A/D conversion result register 1 ADAOCRH1 v | Undefined
| FFFFF213H | A/D conversion result register 1H ADAOCR1H v Undefined
FFFFF214H A/D conversion result register 2 ADAOCR2 v | Undefined
| FFFFF215H | A/D conversion result register 2H ADAOCR2H v Undefined
FFFFF216H A/D conversion result register 3 ADAOCRS3 v | Undefined
| FFFFF217H | A/D conversion result register 3H ADAOCR3H v Undefined
FFFFF218H A/D conversion result register 4 ADAOCR4 v | Undefined
| FFFFF219H | A/D conversion result register 4H ADAOCR4H v Undefined
FFFFF21AH A/D conversion result register 5 ADAOCR5 v | Undefined
| FFFFF21BH | A/D conversion result register 5H ADAOCR5H v Undefined
FFFFF21CH A/D conversion result register 6 ADAOCR6 v | Undefined
| FFFFF21DH | A/D conversion result register 6H ADAOCR6H v Undefined
FFFFF21EH A/D conversion result register 7 ADAOCR7 v | Undefined
| FFFFF21FH | A/D conversion result register 7H ADAOCR7H v Undefined
FFFFF220H A/D conversion result register 8 ADAOCRS8 v | Undefined
| FFFFF221H | A/D conversion result register 8H ADAOCR8H v Undefined
FFFFF222H A/D conversion result register 9 ADAOCR9 v | Undefined
| FFFFF223H | A/D conversion result register 9H ADAOCR9H v Undefined
FFFFF224H A/D conversion result register 10 ADAOCR10""" v | Undefined
| FFFFF225H | A/D conversion result register 10H ADAOCR10H""" v Undefined
FFFFF226H A/D conversion result register 11 ADAOCR{11"*! \' | Undefined
| FFFFF227H | A/D conversion result register 11H ADAOCR11H""" v Undefined
FFFFF300H Key return mode register KRM \ v 00H
FFFFF308H Selector operation control register 0 SELCNTO \ v 00H
FFFFF310H CRC input register CRCIN v O0H
FFFFF312H CRC data register CRCD v | 0000H
FFFFF320H Prescaler mode register 1 PRSM1 VoW 00H
FFFFF321H Prescaler compare register 1 PRSCM1 v O00H
FFFFF324H Prescaler mode register 2 PRSM2 S v O0H
FFFFF325H Prescaler compare register 2 PRSCM2 v 00H
FFFFF328H Prescaler mode register 3 PRSM3 \ v 00H
FFFFF329H Prescaler compare register 3 PRSCM3 v O0H
FFFFF32CH Prescaler mode register 4 PRSM4 \ v 00H
FFFFF32DH Prescaler compare register 4 PRSCM4 v 00H
FFFFF340H IIC division clock select register O OCKSO0 v O00H
FFFFF344H IIC division clock select register 1 OCKS1 v 00H
FFFFF348H IIC division clock select register 2 OCKS2 v 00H
FFFFF400H Port 0 register PO RW | v 00H""*
FFFFF404H Port 2 register P2 S v O0H™*?
FFFFF406H Port 3 register P3 S v O0H""*?
Notes 1 V850ES/JJ3-E only

2. The output latch is 00H or 0000H. When these registers are in the input mode, the pin statuses are read.
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1 8 16
FFFFF408H Port 4 register P4 R/W v | 0000H™"*
FFFFF408H | Port 4 register L P4L VoA 00H""
FFFFF409H | Port 4 register H P4H Vo N O0H"™"*
FFFFF40AH Port 5 register P5 v | 0000H™"
FFFFF40AH | Port 5 register L P5L J v 00H™*
FFFFF40BH | Port 5 register H P5H VoA O0H"™"*
FFFFF40EH Port 7 register P7 \' | 0000H™"*
FFFFF40EH | Port 7 register L P7L S v 00H™*
FFFFF40FH | Port 7 register H P7H N oA O0H" "
FFFFF412H Port 9 register P9 v | 0000H™"*
FFFFF412H | Port 9 register L PIL Vo N O0H"™"*
FFFFF413H | Port 9 register H P9H Y OOH""
FFFFF420H Port 0 mode register PMO \ v FFH
FFFFF424H Port 2 mode register PM2 NN FFH
FFFFF426H Port 3 mode register PM3 J y FFH
FFFFF428H Port 4 mode register PM4 \' | FFFFH
FFFFF428H | Port 4 mode register L PM4L J v FFH
FFFFF429H | Port 4 mode register H PM4H J y FFH
FFFFF42AH Port 5 mode register PM5 \' | FFFFH
FFFFF42AH | Port 5 mode register L PM5L J v FFH
FFFFF42BH | Port 5 mode register H PM5H J v FFH
FFFFF42EH Port 7 mode register L PM7L NN FFH
FFFFF42FH Port 7 mode register H PM7H J \ FFH
FFFFF432H Port 9 mode register PM9 \' | FFFFH
FFFFF432H | Port 9 mode register L PMIL J v FFH
FFFFF433H | Port 9 mode register H PM9H J y FFH
FFFFF440H Port 0 mode control register PMCO J y 00H
FFFFF444H Port 2 mode control register PMC2 J y 00H
FFFFF446H Port 3 mode control register PMC3 J v 00H
FFFFF448H Port 4 mode control register PMC4 \' | 0000H
FFFFF448H | Port 4 mode control register L PMC4L J \ 00H
FFFFF449H | Port 4 mode control register H PMC4H J v 00H
FFFFF44AH Port 5 mode control register PMC5 v | 0000H
FFFFF44AH | Port 5 mode control register L PMC5L J \ 00H
FFFFF44BH | Port 5 mode control register H PMC5H J y 00H
FFFFF452H Port 9 mode control register PMC9 v | 0000H
FFFFF452H | Port 9 mode control register L PMCOL J v 00H
FFFFF453H | Port 9 mode control register H PMC9H J y 00H
FFFFF460H Port 0 function control register PFCO J \ 00H
FFFFF464H Port 2 function control register PFC2 \ v 00H
FFFFF466H Port 3 function control register PFC3 J y O00H

Note The output latch is 00H or 0000H. When these registers are input, the pin statuses are read.
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1 8 16
FFFFF468H Port 4 function control register PFC4 R/W \' | 0000H
FFFFF468H | Port 4 function control register L PFC4L y J 00H
FFFFF469H | Port 4 function control register H PFC4H NN 00H
FFFFF46AH Port 5 function control register PFC5 \' | 0000H
FFFFF46AH | Port 5 function control register L PFC5L N J 00H
FFFFF46BH | Port 5 function control register H PFC5H v N 00H
FFFFF472H Port 9 function control register PFC9 \' | 0000H
FFFFF472H | Port 9 function control register L PFCOL v v 00H
FFFFF473H | Port 9 function control register H PFC9H J R 00H
FFFFF484H Data wait control register 0 DWCO N | 7777H
FFFFF488H Address wait control register AWC \' | FFFFH
FFFFF48AH Bus cycle control register BCC N | AAAAH
FFFFF540H TABO control register 0 TABOCTLO N v OO0H
FFFFF541H TABO control register 1 TABOCTLA N \ 00H
FFFFF542H TABO 1/O control register 0 TABOIOCO v v 00H
FFFFF543H TABO /O control register 1 TABOIOC1 N \ 00H
FFFFF544H TABO /O control register 2 TABOIOC2 v v 00H
FFFFF545H TABO option register 0 TABOOPTO N R OO0H
FFFFF546H TABO capture/compare register 0 TABOCCRO v | 0000H
FFFFF548H TABO capture/compare register 1 TABOCCR1 N | 0000H
FFFFF54AH TABO capture/compare register 2 TABOCCR2 N | 0000H
FFFFF54CH TABO capture/compare register 3 TABOCCRS3 \' | 0000H
FFFFF54EH TABO counter read buffer register TABOCNT R N | 0000H
FFFFF550H TABO I/O control register 4 TABOIOC4 RW | \ 00H
FFFFF560H TAB1 control register 0 TAB1CTLO \/ R 00H
FFFFF561H TAB1 control register 1 TAB1CTL1 y J 00H
FFFFF562H TAB1 1/O control register 0 TAB110CO v R 00H
FFFFF563H TAB1 I/O control register 1 TAB110C1 N \ 00H
FFFFF564H TAB1 1/O control register 2 TAB110C2 N \ 00H
FFFFF565H TAB1 option register 0 TAB10OPTO N R 00H
FFFFF566H TAB1 capture/compare register 0 TAB1CCRO v | 0000H
FFFFF568H TAB1 capture/compare register 1 TAB1CCR1 \' | 0000H
FFFFF56AH TAB1 capture/compare register 2 TAB1CCR2 N | 0000H
FFFFF56CH TAB1 capture/compare register 3 TAB1CCRS3 \' | 0000H
FFFFF56EH TAB1 counter read buffer register TAB1CNT R \' | 0000H
FFFFF570H TAB1 I/O control register 4 TAB1I0C4 RW | v | V 00H
FFFFF580H TAB1 option register 1 TAB1OPTH1 v v 00H
FFFFF581H TAB1 option register 2 TAB10PT2 N \ 00H
FFFFF582H TAB1 1/O control register 3 TAB110C3 v R A8H
FFFFF584H TAB1 dead time compare register 1 TAB1DTC N | 0000H
FFFFF590H High impedance output control register O HZAOCTLO N \ 00H
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FFFFF591H High impedance output control register 1 HZACTL1 RW | v 00H
FFFFF5A0H TAAO noise elimination control register TANFCO N \ 00H
FFFFF5A2H TAA1 noise elimination control register TANFC1 v v 00H
FFFFF5A4H TAA2 noise elimination control register TANFC2 Nl A 00H
FFFFF5A6H TAAS noise elimination control register TANFC3 v v 00H
FFFFF5A8H TAA4 noise elimination control register TANFC4 Nl A 00H
FFFFF5AAH TAAS5 noise elimination control register TANFC5 N \ 00H
FFFFF5ACH TMT noise elimination control register TTNFC v v 00H
FFFFF5BOH Noise elimination control register INTNFC N \ 00H
FFFFF600H TMTO control register 0 TTOCTLO v v O0H
FFFFF601H TMTO control register 1 TTOCTL1 N \ 00H
FFFFF602H TMTO control register 2 TTOCTL2 v R 00H
FFFFF603H TMTO /O control register 0 TTOIOCO N R OO0H
FFFFF604H TMTO I/O control register 1 TTOIOCH N \ 00H
FFFFF605H TMTO /O control register 2 TTOIOC2 N R OOH
FFFFF606H TMTO I/O control register 3 TT0IOC3 N \ 00H
FFFFF607H TMTO option register 0 TTOOPTO v v 00H
FFFFF608H TMTO option register 1 TTOOPT1 N \ O0H
FFFFF60AH TMTO capture/compare register 0 TTOCCRO v | 0000H
FFFFF60CH TMTO capture/compare register 1 TTOCCR1 N | 0000H
FFFFF60EH TMTO counter read buffer register TTOCNT R \' | 0000H
FFFFF610H TMTO counter write register TTOTCW R/W N | 0000H
FFFFF630H TAAO control register 0 TAAOCTLO N \ 00H
FFFFF631H TAAO control register 1 TAAOCTLA N \ 00H
FFFFF632H TAAO /O control register 0 TAA0IOCO N R OO0H
FFFFF633H TAAO /O control register 1 TAAOIOC1 N \ 00H
FFFFF634H TAAO I/O control register 2 TAAOIOC2 v R 00H
FFFFF635H TAAO option register 0 TAAOOPTO N \ O0H
FFFFF636H TAAO capture/compare register O TAAOCCRO \' | 0000H
FFFFF638H TAAO capture/compare register 1 TAAOCCR1 N | 0000H
FFFFF63AH TAAO counter read buffer register TAAOCNT R \' | 0000H
FFFFF63CH TAAO /O control register 4 TAAOIOC4 R/W N \ 00H
FFFFF63DH | TAAO option register 1 TAAOOPT1 v W 00H
FFFFF640H TAAT1 control register 0 TAA1CTLO v R 00H
FFFFF641H TAA1 control register 1 TAA1CTLA v R 00H
FFFFF642H TAAT1 1/O control register 0 TAA110CO N \ 00H
FFFFF643H TAA1 1/O control register 1 TAA110C1 v v 00H
FFFFF644H TAA1 I/O control register 2 TAA1I0C2 N \ 00H
FFFFF645H TAA1 option register 0 TAA1OPTO v v 00H
FFFFF646H TAAT capture/compare register 0 TAA1CCRO N | 0000H
FFFFF648H TAAT capture/compare register 1 TAA1CCR1 v | 0000H
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FFFFF64AH TAA1 counter read buffer register TAA1CNT R v | 0000H
FFFFF64CH TAA1 I/O control register 4 TAA1I0C4 RW | N | N 00H
FFFFF650H TAAZ2 control register 0 TAA2CTLO N N 00H
FFFFF651H TAA2 control register 1 TAA2CTL1 S N OOH
FFFFF652H TAA2 I/O control register 0 TAA210CO \ N 00H
FFFFF653H TAA2 1/O control register 1 TAA2/0C1 \ v 00H
FFFFF654H TAA2 1/O control register 2 TAA2I0C2 S N 00H
FFFFF655H TAA2 option register 0 TAA20PTO N N O00H
FFFFF656H TAA2 capture/compare register 0 TAA2CCRO \ | 0000H
FFFFF658H TAA2 capture/compare register 1 TAA2CCR1 v | 0000H
FFFFF65AH TAA2 counter read buffer register TAA2CNT R v | 0000H
FFFFF65CH TAA2 I/O control register 4 TAA2I0C4 RW | v O0H
FFFFF65DH TAA2 option register 1 TAA20PT1 J y 00H
FFFFF660H TAAS control register 0 TAA3CTLO \ v O00H
FFFFF661H TAA3 control register 1 TAA3CTLA1 S N 00H
FFFFF662H TAAS 1/O control register 0 TAAS3IOCO N N 00H
FFFFF663H TAA3 I/O control register 1 TAA3IOCH \ v O00H
FFFFF664H TAAS 1/O control register 2 TAA3IOC2 N N 00H
FFFFF665H TAA3 option register 0 TAA3OPTO \ v 00H
FFFFF666H TAAS capture/compare register O TAA3CCRO v | 0000H
FFFFF668H TAAS capture/compare register 1 TAA3CCR1 \ | 0000H
FFFFF66AH TAA3 counter read buffer register TAA3CNT R \ | 0000H
FFFFF66CH TAA3 I/O control register4 TAA3IOC4 RW | N | N 00H
FFFFF670H TAA4 control register 0 TAA4CTLO \ v 00H
FFFFF671H TAA4 control register 1 TAA4CTL1 VoA 00H
FFFFF672H TAA4 1/O control register 0 TAA4I0CO \ v 00H
FFFFF673H TAA4 1/O control register 1 TAA410CH \ v O0H
FFFFF674H TAA4 1/O control register 2 TAA4I0C2 N N 00H
FFFFF675H TAA4 option register 0 TAA4OPTO S v O0H
FFFFF676H TAA4 capture compare register O TAA4CCRO v | 0000H
FFFFF678H TAA4 capture compare register 1 TAA4CCR1 \ | 0000H
FFFFF67AH TAA4 counter read buffer register TAA4CNT R N | 0000H
FFFFF67CH TAA4 |/O control register 4 TAA4I0C4 RW | N | ~ 00H
FFFFF680H TAAS control register 0 TAA5CTLO S N 00H
FFFFF681H TAAS5 control register 1 TAA5CTLA1 \ N 00H
FFFFF682H TAA5 1/O control register 0 TAA5IOCO \ v 00H
FFFFF683H TAAS5 1/O control register 1 TAA5IOCH \ N 00H
FFFFF684H TAA5 1/O control register 2 TAA5IOC2 N N 00H
FFFFF685H TAAS option register 0 TAA50PTO \ N 00H
FFFFF686H TAAS5 capture/compare register 0 TAA5CCRO v | 0000H
FFFFF688H TAA5 capture/compare register 1 TAA5CCR1 \ | 0000H
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FFFFF68AH TAAS counter read buffer register TAASCNT R v | 0000H
FFFFF68CH | TAA5 I/O control register 4 TAA5I0C4 RW | v | N 00H
FFFFF6COH Oscillation stabilization time select register OSTS v 06H
FFFFF6C1H PLL lockup time specification register PLLS v 03H
FFFFF6DOH Watchdog timer mode register 2 WDTM2 v 67H
FFFFF6D1H Watchdog timer enable register WDTE v 9AH
FFFFF6EOH Real-time output buffer register OL RTBLO VoW 00H
FFFFF6E2H Real-time output buffer register OH RTBHO S v 00H
FFFFF6E4H Real-time output port mode register 0 RTPMO S v O0H
FFFFF6E5H Real-time output port control register 0 RTPCO S v 00H
FFFFF700H Port 0 function control expansion register PFCEO N v O0H
FFFFF704H Port 2 function control expansion register PFCE2 N v 00H
FFFFF706H Port 3 function control expansion register PFCE3 S v 00H
FFFFF708H Port 4 function control expansion register L PFCE4L N v 00H
FFFFF70AH Port 5 function control expansion register L PFCE5L \ v O00H
FFFFF712H Port 9 function control expansion register PFCE9 v | 0000H

FFFFF712H | Port 9 function control expansion register L PFCEQL \ v O00H

FFFFF713H | Port 9 function control expansion register H PFCE9H \ v 00H
FFFFF726H Port DH function control expansion register PFCEDH N v 00H
FFFFF802H System status register SYS S v O0H
FFFFF80CH Internal oscillation mode register RCM \ v 00H
FFFFF810H DMA trigger factor register 0 DTFRO \ v 00H
FFFFF812H DMA trigger factor register 1 DTFR1 NN O0H
FFFFF814H DMA trigger factor register 2 DTFR2 N v 00H
FFFFF816H DMA trigger factor register 3 DTFR3 \ v 00H
FFFFF820H Power save mode register PSMR N v 00H
FFFFF822H Clock control register CKC \ v 0AH
FFFFF824H Lock register LOCKR R S v O0H
FFFFF828H Processor clock control register PCC RW | v 03H
FFFFF82CH PLL control register PLLCTL S v 01H
FFFFF82EH CPU operation clock status register CCLS R \ v 00H
FFFFF870H Clock monitor mode register CLM RW | v | N 00H
FFFFF888H Reset source flag register RESF S v 00H
FFFFF890H Low-voltage detection register LVIM N v 00H
FFFFF892H Internal RAM data status register RAMS S v O1H
FFFFF8BOH Prescaler mode register 0 PRSMO VoW 00H
FFFFF8B1H Prescaler compare register 0 PRSCMO v O00H
FFFFFOFCH On-chip debug mode register OCDM S v O1H
FFFFFAOOH UARTCO control register 0 UCOCTLO S v 10H
FFFFFAO1H UARTCO control register 1 UCOCTL1 v O0H
FFFFFAO2H UARTCO control register 2 UCOCTL2 v FFH
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FFFFFAO3H UARTCO option control register 0 UCOOPTO RW | v 14H
FFFFFAO4H UARTCO status register UCOSTR VoW 00H
FFFFFAO6H UARTCO receive data register UCORX R \' | 01FFH
‘ FFFFFAO6H | UARTCO receive data register L UCORXL v FFH
FFFFFAO8H UARTCO transmit data register uUcoTX R/W v | 01FFH
‘ FFFFFAO8H | UARTCO transmit data register L UCOTXL v FFH
FFFFFAOAH UARTCO option control register 1 UCOOPT1 N v 00H
FFFFFA10H UARTCH control register 0 UC1CTLO S v 10H
FFFFFA11H UARTC1 control register 1 UC1CTL1 v 00H
FFFFFA12H UARTC1 control register 2 UC1CTL2 v FFH
FFFFFA13H UARTC1 option control register 0 UC10PTO S v 14H
FFFFFA14H UARTCH1 status register UC1STR VoW 00H
FFFFFA16H UARTC1 receive data register UC1RX R \' | 01FFH
‘ FFFFFA16H | UARTC1 receive data register L UC1RXL v FFH
FFFFFA18H UARTC1 transmit data register UC1TX R/W v | 01FFH
‘ FFFFFA18H | UARTC1 transmit data register L UC1TXL v FFH
FFFFFA1AH UARTC1 option control register 1 UC10PT1 N v 00H
FFFFFA20H UARTC2 control register 0 UC2CTLO S v 10H
FFFFFA21H UARTC2 control register 1 UC2CTL1 v 00H
FFFFFA22H UARTC2 control register 2 UC2CTL2 v FFH
FFFFFA23H UARTC2 option control register 0 UC20PTO \ v 14H
FFFFFA24H UARTC2 status register UC2STR VoW 00H
FFFFFA26H UARTC2 receive data register UC2RX R \' | 01FFH
‘ FFFFFA26H | UARTC2 receive data register L UC2RXL v FFH
FFFFFA28H UARTC2 transmit data register ucaTXx R/W v | 01FFH
‘ FFFFFA28H | UARTC2 transmit data register L UC2TXL v FFH
FFFFFA2AH UARTC2 option control register 1 UC20PT1 N v 00H
FFFFFA30H UARTCS3 control register 0 UC3CTLO S v 10H
FFFFFA31H UARTCS control register 1 UC3CTL1 v 00H
FFFFFA32H UARTCS control register 2 UC3CTL2 v FFH
FFFFFA33H UARTCS3 option control register 0 UC30PTO N v 14H
FFFFFA34H UARTCS status register UC3STR S v 00H
FFFFFA36H UARTCS receive data register UC3RX R \' | 01FFH
‘ FFFFFA36H | UARTC3 receive data register L UC3RXL v FFH
FFFFFA38H UARTCS transmit data register UC3TX R/W v | 01FFH
‘ FFFFFA38H | UARTC3 transmit data register L UC3TXL v FFH
FFFFFA3AH UARTCS option control register 1 UC30PT1 \ v O00H
FFFFFA40H UARTC4 control register 0 UC4CTLO S v 10H
FFFFFA41H UARTC4 control register 1 UC4CTL1 v 00H
FFFFFA42H UARTC4 control register 2 UC4CTL2 v FFH
FFFFFA43H UARTC4 option control register 0 UC40PTO S v 14H
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FFFFFA44H UARTC4 status register UC4STR RW | \ 00H
FFFFFA46H UARTC4 receive data register UC4RX R N | 01FFH
‘ FFFFFA46H | UARTC4 receive data register L UC4RXL \ FFH
FFFFFA48H UARTC4 transmit data register UC4TX R/W \ | 01FFH
‘ FFFFFA48H | UARTC4 transmit data register L UC4TXL \ FFH
FFFFFA4AH UARTC4 option control register 1 UC40PT1 v \ 00H
FFFFFA50H UARTCS control register 0 UC5CTLO N 10H
FFFFFA51H UARTCS5 control register 1 UC5CTL1 S 00H
FFFFFA52H UARTCS5 control register 2 UC5CTL2 S FFH
FFFFFA53H UARTCS5 option control register 0 UC50PTO v \ 14H
FFFFFA54H UARTCS status register UC5STR v S 00H
FFFFFA56H UARTCS5 receive data register UC5RX R N | 01FFH
‘ FFFFFA56H | UARTCS receive data register L UC5RXL S FFH
FFFFFA58H UARTCS5 transmit data register UC5TX R/W N | O1FFH
‘ FFFFFA58H | UARTCS5 transmit data register L UC5TXL \ FFH
FFFFFA5AH UARTCS6 option control register 1 UC60PT1"" v S 00H
FFFFFAGOH UARTCS control register 0 UCBCTLO™ N 10H
FFFFFA61H UARTCS control register 1 UC6CTL1"™ S 00H
FFFFFAG62H UARTCS control register 2 ucecTL2"" \/ FFH
FFFFFA63H UARTCS option control register 0 UCBOPTO"™ v \ 14H
FFFFFA64H UARTCS status register UC6STR™" v S 00H
FFFFFAG66H UARTCSG receive data register UCBRX""* R N | 01FFH
‘ FFFFFA66H | UARTCG receive data register L UCBRXL" ™ S FFH
FFFFFA68H UARTCS6 transmit data register uceTx"™ R/W N | 01FFH
‘ FFFFFA68H | UARTC6 transmit data register L UCBTXL"™™ \ FFH
FFFFFABAH UARTCS6 option control register 1 UC60PT1"" v S O0H
FFFFFA70H UARTC7 control register 0 UC7CTLO"™™ v \ 10H
FFFFFA71H UARTC? control register 1 UC7CTLA™" S 00H
FFFFFA72H UARTC?7 control register 2 Uc7CTL2"" \/ FFH
FFFFFA73H UARTC?7 option register UC70PTO"" v \ 14H
FFFFFA74H UARTC? status register UC7STR™" v \ 00H
FFFFFA76H UARTC?7 receive data register UC7RX"* R N | 01FFH
‘ FFFFFA76H | UARTCY receive data register L UC7RXL"" \ FFH
FFFFFA78H UARTC?7 transmit data register Uc7TX™™ R/W N | 01FFH
‘ FFFFFA78H | UARTC7 transmit data register L UC7TXL™™ \ FFH
FFFFFA7AH | UARTC? option control register 1 UC70PTH1 N 00H
FFFFFA80H TMMO control register 0 TMOCTLO v \ 00H
FFFFFA84H TMMO compare register 0 TMOCMPO v | 0000H
FFFFFA90H | TMM1 control register 0 TM1CTLO N 00H
FFFFFA94H TMM1 compare register 0 TM1CMPO \' | 0000H
FFFFFAAOH | TMM2 control register 0 TM2CTLO N 00H

Note V850ES/JJ3-E only
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Address Function Register Name Symbol R/W  |Manipulatable Bits| Default Value
1 8 16
FFFFFAA4H TMM2 compare register 0 TM2CMPO R/W \' | 0000H
FFFFFABOH | TMMS3 control register 0 TM3CTLO N 00H
FFFFFAB4H TMM3 compare register 0 TM3CMPO \' | 0000H
FFFFFADOH Sub-count register RC1SUBC R \' | 0000H
FFFFFAD2H Second count register RC1SEC R/W N 00H
FFFFFAD3H Minute count register RC1MIN \ 00H
FFFFFAD4H Hour count register RC1HOUR \/ 12H
FFFFFAD5H Week count register RC1WEEK S O00H
FFFFFAD6H Day count register RC1DAY \ 01H
FFFFFAD7H Month count register RC1MONTH \ 01H
FFFFFAD8H Year count register RC1YEAR S 00H
FFFFFAD9H | Time error correction register RC1SUBU v S 00H
FFFFFADAH Alarm minute set register RC1ALM S O00H
FFFFFADBH Alarm time set register RC1ALH \/ 12H
FFFFFADCH | Alarm week set register RC1ALW v \ 00H
FFFFFADDH | RTC control register 0 RC1CCO N A 00H
FFFFFADEH | RTC control register 1 RC1CC1 v \ 00H
FFFFFADFH | RTC control register 2 RC1CC2 v \ 00H
FFFFFAEOH | RTC control register 3 RC1CC3 N 00H
FFFFFBOOH CSIEO control register 0 CEOCTLO v \ 00H
FFFFFBO1H CSIEO control register 1 CEOCTL1 v S o7H
FFFFFBO2H CSIEO receive data register 0 CEORXO0 R N | 0000H
FFFFFBO2H | CSIEOQ receive data register OL CEORXLO S 00H
FFFFFBO3H | CSIEO receive data register OH CEORXHO N 00H
FFFFFBO6H CSIEOQ transmit data register CEOQOTX0 R/W \ | 0000H
FFFFFBO6H | CSIEO transmit data register L CEOTXLO S 00H
FFFFFBO7H | CSIEO transmit data register H CEOTXHO \ O00H
FFFFFBO8H CSIEQ status register CEOSTR v S 20H
FFFFFBO9H | CSIEO control register 2 CEOCTL2 N 00H
FFFFFBOCH | CSIEO control register 3 CEOCTL3 v \ 00H
FFFFFB40H | CSIE1 control register 0 CE1CTLO N 00H
FFFFFB41H CSIE1 control register 1 CE1CTL1 v \ 07H
FFFFFB42H CSIE1 receive data register CE1RX0 R \' | 0000H
FFFFFB42H | CSIE1 receive data register L CE1RXLO N 00H
FFFFFB43H | CSIE1 receive data register H CE1RXHO \ 00H
FFFFFB46H CSIE1 transmit data register CE1TX0 R/W \' | 0000H
FFFFFB46H | CSIE1 transmit data register L CE1TXLO \ O00H
FFFFFB47H | CSIE1 transmit data register H CE1TXHO J 00H
FFFFFB48H CSIE1 status register CE1STR v \ 20H
FFFFFB49H CSIE1 control register 2 CE1CTL2 v \ 00H
FFFFFB4CH | CSIE1 control register 3 CE1CTL3 VoW 00H
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Address Function Register Name Symbol R/W |Manipulatable Bits| Default Value
1 8 16
FFFFFB8OH UARTBO control register 0 UBOCTLO RW | v | V 10H
FFFFFB82H UARTBO control register 2 UBOCTL2 N | FFFFH
FFFFFB84H UARTBO status register UBOSTR v R 00H
FFFFFB86H UARTBO receive data register AP UBORXAP R \' | 00FFH
FFFFFB86H | UARTBO receive data register UBORX \ FFH
FFFFFB88H UARTBO transmit data register UBOTX R/W v FFH
FFFFFBSAH | UARTBO FIFO control register 0 UBOFICO VoW 00H
FFFFFB8BH UARTBO FIFO control register 1 UBOFIC1 v v 00H
FFFFFB8CH UARTBO FIFO control register 2 UBOFIC2 v | 0000H
FFFFFB8CH | UARTBO FIFO control register 2L UBOFIC2L J 00H
FFFFFB8DH | UARTBO FIFO control register 2H UBOFIC2H v 00H
FFFFFBSEH UARTBO status register 0 UBOFISO R J 00H
FFFFFB8FH UARTBO status register 1 UBOFIS1 v 10H
FFFFFBAOH UARTB1 control register 0 UB1CTLO RW | v 10H
FFFFFBA2H UARTB1 control register 2 UB1CTL2 \' | FFFFH
FFFFFBA4H | UARTB1 status register UB1STR N oW 00H
FFFFFBAGH UARTB1 receive data register AP UB1RXAP R v | 0OFFH
FFFFFBA6H | UARTB1 receive data register UB1RX \ FFH
FFFFFBAS8H UARTB1 transmit data register UB1TX R/W v FFH
FFFFFBAAH UARTB1 FIFO control register 0 UB1FICO v J 00H
FFFFFBABH UARTB1 FIFO control register 1 UB1FICA v v 00H
FFFFFBACH UARTB1 FIFO control register 2 UB1FIC2 \' | 0000H
FFFFFBACH | UARTB1 FIFO control register 2L UB1FIC2L R 00H
FFFFFBADH | UARTB1 FIFO control register 2H UB1FIC2H J 00H
FFFFFBAEH UARTBH1 status register 0 UB1FISO R J 00H
FFFFFBAFH UARTB1 status register 1 UB1FISA R 10H
FFFFFBCOH IIC shift register 4 lIC4 R/W J 00H
FFFFFBC2H IIC control register 4 licc4 v R 00H
FFFFFBC3H Slave address register 4 SVA4 \ 00H
FFFFFBC4H IIC clock selection register 4 lICCL4 v v O0H
FFFFFBC5H IIC function expansion register 4 lICX4 v v 00H
FFFFFBC6H IIC status register 4 lICS4 R N \ 00H
FFFFFBCAH IIC flag register 4 IICF4 RW | J 00H
FFFFFBEOH Ethernet control register MIICTL N \ 00H
FFFFFCOOH External interrupt falling edge specification register 0 | INTFO v v 00H
FFFFFCO4H External interrupt falling edge specification register 2 | INTF2 v v 00H
FFFFFCO6H External interrupt falling edge specification register 3 | INTF3 N \ 00H
FFFFFCO9H External interrupt falling edge specification register 4 | INTF4H"" v R 00H
FFFFFCOAH External interrupt falling edge specification register 5 | INTF5 \' | 0000H
FFFFFCOAH | External interrupt falling edge specification register 5L | INTF5L v v 00H
FFFFFCOBH | External interrupt falling edge specification register 5H | INTF5H N Y 00H

Note V850ES/JJ3-E only
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Address Function Register Name Symbol R/W  |Manipulatable Bits| Default Value
1 8 16
FFFFFC12H External interrupt falling edge specification register 9 | INTF9 R/W \' | 0000H
FFFFFC12H | External interrupt falling edge specification register 9H | INTFOH N N 00H
FFFFFC13H | External interrupt falling edge specification register 9L | INTFOL \ v O00H
FFFFFC20H External interrupt rising edge specification register 0 | INTRO S \/ 00H
FFFFFC24H External interrupt rising edge specification register2 | INTR2 \ v O00H
FFFFFC26H External interrupt rising edge specification register 3 | INTR3 \ v O00H
FFFFFC29H External interrupt rising edge specification register 4"| INTR4H""* \/ N O0H
FFFFFC2AH External interrupt rising edge specification register 5 | INTR5 \' | 0000H
FFFFFC2AH | External interrupt rising edge specification register 5L | INTR5L S v 00H
FFFFFC2BH | External interrupt rising edge specification register 5H | INTR5H \ v O00H
FFFFFC32H External interrupt rising edge specification register 9 | INTR9 v | 0000H
FFFFFC32H | External interrupt rising edge specification register 9H | INTR9H S N O00H
FFFFFC33H | External interrupt rising edge specification register 9L | INTRIL \ v O00H
FFFFFC60H Port O function register PFO N N 00H
FFFFFC64H Port 2 function register PF2 \ v 00H
FFFFFC66H Port 3 function register PF3 S v 00H
FFFFFC68H Port 4 function register PF4 \' | 0000H
FFFFFC68H | Port 4 function register L PF4L \ v O0H
FFFFFC69H | Port 4 function register H PF4H N N 00H
FFFFFC6AH Port 5 function register PF5 \' | 0000H
FFFFFC6AH | Port 5 function register L PF5L S v 00H
FFFFFC6BH | Port 5 function register H PF5H \ v 00H
FFFFFC72H Port 9 function register PF9 \' | 0000H
FFFFFC72H | Port 9 function register L PFIL S N 00H
FFFFFC73H | Port 9 function register H PFOH \ v O0H
FFFFFDOOH CSIFO0 control register 0 CFOCTLO N N 01H
FFFFFDO1H CSIFO0 control register 1 CFOCTLA \ v O0H
FFFFFDO2H CSIFO control register 2 CFOCTL2 \/ 00H
FFFFFDO3H CSIFO status register CFOSTR \ v 00H
FFFFFDO4H CSIFO receive data register CFORX R \' | 0000H
‘ FFFFFDO4H | CSIFO receive data register L CFORXL N 00H
FFFFFDO6H CSIFO0 transmit data register CFOTX R/W v | 0000H
‘ FFFFFDO6H | CSIFO transmit data register L CFOTXL \/ 00H
FFFFFD10H CSIF1 control register 0 CF1CTLO S N 01H
FFFFFD11H CSIF1 control register 1 CF1CTLA1 \ v O0H
FFFFFD12H CSIF1 control register 2 CF1CTL2 N 00H
FFFFFD13H CSIF1 status register CF1STR S v 00H
FFFFFD14H CSIF1 receive data register CF1RX R \' | 0000H
‘ FFFFFD14H | CSIF1 receive data register L CF1RXL N 00H
FFFFFD16H CSIF1 transmit data register CF1TX R/W \' | 0000H
‘ FFFFFD16H | CSIF1 transmit data register L CF1TXL \/ 00H

Note V850ES/JJ3-E only
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Address Function Register Name Symbol R/W  |Manipulatable Bits| Default Value
8 16
FFFFFD20H CSIF2 control register 0 CF2CTLO RW | v O1H
FFFFFD21H CSIF2 control register 1 CF2CTLA1 S v 00H
FFFFFD22H CSIF2 control register 2 CF2CTL2 N 00H
FFFFFD23H CSIF2 status register CF2STR S N 00H
FFFFFD24H CSIF2 receive data register CF2RX R v | 0000H
‘ FFFFFD24H | CSIF2 receive data register L CF2RXL v O0H
FFFFFD26H CSIF2 transmit data register CF2TX R/W \' | 0000H
‘ FFFFFD26H | CSIF2 transmit data register L CF2TXL N 00H
FFFFFD30H CSIF3 control register 0 CF3CTLO \ v 01H
FFFFFD31H CSIF3 control register 1 CF3CTLA1 S N 00H
FFFFFD32H CSIF3 control register 2 CF3CTL2 N 00H
FFFFFD33H CSIF3 status register CF3STR S N 00H
FFFFFD34H CSIF3 receive data register CF3RX R v | 0000H
‘ FFFFFD34H | CSIF3 receive data register L CF3RXL v O0H
FFFFFD36H CSIF3 transmit data register CF3TX R/W \' | 0000H
‘ FFFFFD36H | CSIF3 transmit data register L CF3TXL N 00H
FFFFFD40H CSIF4 control register 0 CF4CTLO \ v 01H
FFFFFD41H CSIF4 control register 1 CF4CTLA1 S v 00H
FFFFFD42H CSIF4 control register 2 CF4CTL2 N 00H
FFFFFD43H CSIF4 status register CF4STR S N 00H
FFFFFD44H CSIF4 receive data register CF4RX R v | 0000H
‘ FFFFFD44H | CSIF4 receive data register L CF4RXL v O0H
FFFFFD46H CSIF4 transmit data register CF4TX R/W \' | 0000H
| FFFFFD46H | CSIF4 transmit data register L CF4TXL N 00H
FFFFFD50H CSIF5 control register 0 CF5CTLO™™ S N 01H
FFFFFD51H CSIF5 control register 1 CF5CTL1™™ S N 00H
FFFFFD52H CSIF5 control register 2 CF5CTL2™™ v O0H
FFFFFD53H CSIF5 status register CF5STR™™ S N O0H
FFFFFD54H CSIF5 receive data register CF5RX"™" R v | 0000H
‘ FFFFFD54H | CSIF5 receive data register L CF5RXL™" v 00H
FFFFFD56H CSIF5 transmit data register CF5TX"™* R/W \' | 0000H
‘ FFFFFD56H | CSIF5 transmit data register L CF5TXL"™™ v 00H
FFFFFD60H CSIF6 control register 0 CF6CTLO™™ S N O1H
FFFFFD61H CSIF6 control register 1 CF6CTL1™™ \ v 00H
FFFFFD62H CSIF6 control register 2 CF6CTL2"™™ S v O0H
FFFFFD63H CSIF®6 status register CF6STR™™* S N O0H
FFFFFD64H CSIF6 receive data register CFBRX"™ R \' | 0000H
‘ FFFFFD64H | CSIF6 receive data register L CFBRXL"" N 00H
FFFFFD66H CSIF6 transmit data register CFeTX"™ R/W v | 0000H
‘ FFFFFD66H | CSIF6 transmit data register L CFeTXL"™™ v 00H

Note V850ES/JJ3-E only
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Address Function Register Name Symbol R/W  |Manipulatable Bits| Default Value
1 8 16
FFFFFD80H IIC shift register 0 lIco R/W v 00H
FFFFFD82H IIC control register 0 IICCO S N 00H
FFFFFD83H Slave address register 0 SVAO v O00H
FFFFFD84H IIC clock select register 0 lICCLO NN O0H
FFFFFD85H IIC function expansion register 0 IICX0 \/ v 00H
FFFFFD86H IIC status register 0 lICso R \ v 00H
FFFFFD8AH IC flag register 0 IICFO RW | N | O0H
FFFFFD90H IIC shift register 1 lIC1 v 00H
FFFFFD92H IIC control register 1 licC1 \ v O0H
FFFFFD93H Slave address register 1 SVA1 V 00H
FFFFFD94H IIC clock select register 1 liccL1 \ v 00H
FFFFFD95H IIC function expansion register 1 lcxi \ v O0H
FFFFFD96H IIC status register 1 IICSH R N N 00H
FFFFFD9AH IIC flag register 1 IICF1 RW | v 00H
FFFFFDAOH IIC shift register 2 lic2 y 00H
FFFFFDA2H IIC control register 2 lICC2 R/W N N 00H
FFFFFDA3H Slave address register 2 SVA2 N O00H
FFFFFDA4H IIC clock select register 2 liccL2 S d 00H
FFFFFDASH IIC function expansion register 2 lIcx2 \/ v 00H
FFFFFDAGH IIC status register 2 lics2 R \ v O0H
FFFFFDAAH IIC flag register 2 IICF2 RW | v 00H
FFFFFDBOH IIC shift register 3 lIC3 v O00H
FFFFFDB2H IIC control register 3 IICC3 S N 00H
FFFFFDB3H Slave address register 3 SVA3 N O00H
FFFFFDB4H | IIC clock selection register 3 lICCL3 VoW 00H
FFFFFDB5H IIC function expansion register 3 IICX3 S v 00H
FFFFFDBGH IC status register 3 lcss R S N 00H
FFFFFDBAH | IIC flag register 3 IICF3 RW | N | O0H
FFFFFF40H USB clock selection register UCKSEL \ N 00H
FFFFFF41H USB function control register UFCKMSK S N 03H
FFFFFF60H External DMA request enable register EXDRQEN v O00H
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3.4.7 Programmable peripheral I/O registers

The BPC register is used to select the programmable peripheral I/O register area.
The BPC register is valid only in the 4PD70F3783 and 70F3786.

(1) Peripheral I/O area select control register (BPC)
This register can be read or written in 16-bit units.
Reset sets this register to 0000H.

After reset: 0000H

15 14

R/W  Address: FFFFF064H

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

BPC  [Pat5| 0 |Pata|pat2|PA1|Pato] PAos| Paos] PA07| PA0G| PAOS| PA04) PAOS| PAZ] PAO1] PACY]

PA15

Allows/does not allow use of programmable peripheral I/O area.

0

Do not allow use of programmable peripheral I/O area.

1

Allow use of programmable peripheral I/O area.

PA13 to
PAOO

Set address of programmable peripheral I/O area. (correspond to A27 to

A14)

Caution

If the PA15 bit is set to 1, be sure to set the BPC register to 8FFBH.
If the PA15 bit is set to 0, be sure to set the BPC register to 0000H.

For the list of programmable peripheral I/O registers, refer to Table 21-16 Register Access Type.
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3.4.8 Special registers
Special registers are registers that are protected from being written with illegal data due to a program loop. The
V850ES/JH3-E and V850ES/JJ3-E have the following eight special registers.

e Power save control register (PSC)

¢ Clock control register (CKC)

e Processor clock control register (PCC)

¢ Clock monitor mode register (CLM)

¢ Reset source flag register (RESF)

e Low-voltage detection register (LVIM)

¢ Internal RAM data status register (RAMS)
¢ On-chip debug mode register (OCDM)

In addition, the PRCDM register is provided to protect against a write access to the special registers so that the
application system does not inadvertently stop due to a program loop. A write access to the special registers is made in a
specific sequence, and an illegal store operation is reported to the SYS register.
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(1) Setting data to special registers
Set data to the special registers in the following sequence.

<1> Disable DMA operation.

<2> Prepare data to be set to the special register in a general-purpose register.

<3> Write the data prepared in <2> to the PRCMD register.

<4> Write the setting data to the special register (by using the following instructions).

e Store instruction (ST/SST instruction)
¢ Bit manipulation instruction (SET1/CLR1/NOT1 instruction)
(<5> to <9> Insert NOP instructions (5 instructions).)"*®

<10> Enable DMA operation if necessary.

[Example] With PSC register (setting standby mode)

ST.B rll, PSMR[r0] ;
<1>CLR1 0, DCHCn[rO0] H

<2>MOVO0x02, rlO0
<3>ST.B rl1l0, PRCMDI[r0] ;
<4>ST.B rl0, PSC[r0] ;

Note

<5>NOP

Note

<6>NOP

<7>NOP"*

<8>NOP
Note

<9>NOP

Note

<10>SET1

0, DCHCn[r0] ;

(next instruction)

Set PSMR register (setting IDLE1, IDLE2, and STOP modes).

Disable DMA operation. n=010 3

Write PRCMD register.

Set PSC register.

Dummy instruction

Dummy instruction

Dummy instruction

Dummy instruction

Dummy instruction

Enable DMA operation. n=0to0 3

There is no special sequence to read a special register.

Note Five NOP instructions or more must be inserted immediately after setting the IDLE1 mode, IDLE2 mode, or
STOP mode (by setting the PSC.STP bit to 1).

Cautions 1.

When a store instruction is executed to store data in the command register, interrupts are not

acknowledged. This is because it is assumed that steps <3> and <4> above are performed by
successive store instructions. If another instruction is placed between <3> and <4>, and if an
interrupt is acknowledged by that instruction, the above sequence may not be established,

causing malfunction.
Although dummy data is written to the PRCMD register, use the same general-purpose
register used to set the special register (<4> in Example) to write data to the PRCMD register

(<3> in Example). The same applies when a general-purpose register is used for addressing.
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(2) Command register (PRCMD)
The PRCMD register is an 8-bit register that protects the registers that may seriously affect the application system
from being written, so that the system does not inadvertently stop due to a program hang-up. The first write access
to a special register is valid after data has been written in advance to the PRCMD register. In this way, the value of
the special register can be rewritten only in a specific sequence, so as to protect the register from an illegal write
access.
The PRCMD register is write-only, in 8-bit units (undefined data is read when this register is read).

After reset: Undefined W Address: FFFFF1FCH

7 6 5 4 3 2 1 0
PRCMD | REG7 | REG6 | REG5 | REG4 | REG3 | REG2 | REG1 | REGO |
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(3) System status register (SYS)
Status flags that indicate the operation status of the overall system are allocated to this register.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

After reset: 0OH R/W Address: FFFFF802H

5 3 2 1 <0>
sys | o | o | o | o | o | o | o |PreRR|
PRERR Detects protection error
0 Protection error did not occur
1 Protection error occurred

The PRERR flag operates under the following conditions.

(a) Set condition (PRERR flag = 1)
(i) When data is written to a special register without writing anything to the PRCMD register (when <4> is
executed without executing <3> in 3.4.8 (1) Setting data to special registers)
(i) When data is written to an on-chip peripheral I/O register other than a special register (including execution
of a bit manipulation instruction) after writing data to the PRCMD register (if <4> in 3.4.8 (1) Setting data
to special registers is not the setting of a special register)

Remark Even if an on-chip peripheral I/O register is read (except by a bit manipulation instruction) between
an operation to write the PRCMD register and an operation to write a special register, the PRERR
flag is not set, and the set data can be written to the special register.

(b) Clear condition (PRERR flag = 0)
(i) When 0 is written to the PRERR flag
(i) When the system is reset

Cautions 1. If 0 is written to the PRERR bit of the SYS register, which is not a special register,
immediately after a write access to the PRCMD register, the PRERR bit is cleared to 0 (the
write access takes precedence).

2. If data is written to the PRCMD register, which is not a special register, immediately after a
write access to the PRCMD register, the PRERR bit is set to 1.
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3.4.9 Cautions

(1) Registers to be set first

Be sure to set the following registers first when using the V850ES/JH3-E and V850ES/JJ3-E.

e System wait control register (VSWC)
¢ On-chip debug mode register (OCDM)
¢ Watchdog timer mode register 2 (WDTM2)

After setting the VSWC, OCDM, and WDTM2 registers, set the other registers as necessary.

When using the external bus, set each pin to the alternate-function bus control pin mode by using the port-related

registers after setting the above registers.

(a) System wait control register (VSWC)

The VSWC register controls wait of bus access to the on-chip peripheral I/O registers.
Three clocks are required to access an on-chip peripheral 1/O register (without a wait cycle). The V850ES/JHS-
E and V850ES/JJ3-E require wait cycles according to the operating frequency. Set the following value to the
VSWC register in accordance with the frequency used.

The VSWOC register can be read or written in 8-bit units.

Reset sets this register to 77H.

After reset: 77H R/W Address: FFFFFO6EH

vswe | | | |

Operating Frequency (fcru)

Set Value of VSWC

Number of Waits

fcru < 16.6 MHz O00H 0 (no waits)
16.6 MHz < fcpu < 25 MHz 01H 1
25 MHz < fepu < 33.3 MHz 11H 2
33.3 MHz < fepu < 50 MHz 12H 3

(b) On-chip debug mode register (OCDM)

For details, see CHAPTER 34 ON-CHIP DEBUG FUNCTION.

(c) Watchdog timer mode register 2 (WDTM2)

The WDTM2 register sets the overflow time and the operation clock of watchdog timer 2.

Watchdog timer 2 automatically starts in the reset mode after reset is released. Write the WDTM2 register to

activate this operation.

For details, see CHAPTER 13 FUNCTIONS OF WATCHDOG TIMER 2.
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(2) Accessing specific on-chip peripheral I/O registers
This product has two types of internal system buses.
One is a CPU bus and the other is a peripheral bus that interfaces with low-speed peripheral hardware.
The clock of the CPU bus and the clock of the peripheral bus are asynchronous. If an access to the CPU and an
access to the peripheral hardware conflict, therefore, unexpected illegal data may be transferred. If there is a
possibility of a conflict, the number of cycles for accessing the CPU changes when the peripheral hardware is
accessed, so that correct data is transferred. As a result, the CPU does not start processing of the next instruction
but enters the wait status. If this wait status occurs, the number of clocks required to execute an instruction
increases by the number of wait clocks shown below.
This must be taken into consideration if real-time processing is required.
When specific on-chip peripheral I/O registers are accessed, more wait states may be required in addition to the
wait states set by the VSWC register.
The access conditions and how to calculate the number of wait states to be inserted (number of CPU clocks) at this
time are shown below.

(1/2)
Peripheral Function Register Name Access k
16-bit timer/event counter AA (TAA) | TAANCNT Read 1or2
(n=0to9) TAANCCRO, TAANCCR1 Write o 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
TAAmMIOC4 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
16-bit timer/event counter AB (TAB) | TABnCNT Read 1or2
(n=0,1) TABnCCRO to TABnCCR3 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
TABNnIOC4 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
Motor control TABOOPT1 Write e 1st access: No wait
e Continuous write: 0 to 3
TABODTC Write e 1st access: No wait
e Continuous write: 0 to 3
T™MT TTOCNT Read 1or2
TTOTCRO, TTOTCR1 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
Watchdog timer 2 (WDT2) WDTM2 Write 3
(when WDT?2 operating)
Real-time output function (RTO) RTBLO, RTBHO Write 1
(RTPCO0.RTPOEQ bit = 0)
A/D converter ADAOMO Read 1or2
ADAOCRO to ADAOCR11 Read 1or2
ADAOCROH to ADAOCR11H Read 1or2
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(2/2)
Peripheral Function Register Name Access k
CSIE (n=0, 1) CEnCTLO Write 1
CENnTX0 Write 1
(CEnTXOH, CEnTXO0L)
CenCS Write 1
(CEnCSL)
CEnSTR Read 1
UARTB (n=0, 1) UBNnTX Write 1
UBnRX Read 1
UBnRXAP Read 1
UBnFISO Read 1
UBnFIS1 Read 1
I?C00 to I’C04 [ICSO to 1ICS4 Read 1
CRC CRCD Write 1
CAN controller COGMARBT, Read/Write fxx/feanmon + 1) / (2 + j) (MIN.)"*®
(M=0t031,a=1to04) COGMABTD, (@ x fodffoamon + 1) / (2 + ) (MAX.)"*
COMASKaL, COMASKaH,
COLEC,
COINFO,
COERC,
COIE,
COINTS,
COBRP,
COBTR,
COTS
COGMCTRL, Read/Write (hodfoan+ 1) / (2 + ) (MIN)™*
COGMCS, @ x fodffoan + 1) 1 (2 + j) (MAX.)™*
COCTRL
CORGPT, Write (Fxx/fcanmop + 1) / (2 + j) (MIN.)™*
COTGPT (2 x fxx/feanmon + 1) / (2 + j) (MAX.)™*
Read (8 x fxx/fcanmon + 1) / (2 + j) (MIN.)"*
(4 x fxx/fcanmon + 1) / (2 + j) (MAX.)"*
COLIPT, Read (8 x fxx/fcanmon + 1) / (2 + j) (MIN.)™*
COLOPT (4 x fxx/feanmon + 1) / (2 + j) (MAX.)*
COMCTRLm Write (@ x fxxffoan+ 1) 7 (2 + j) (MINL)"*
(5 x fodffoan + 1) 1 (2 + j) (MAX.)™*
Read (3 x fodffoan+ 1) / (2 + ) (MIN.)"**
(4 x fodffoan+ 1) 1 (2 + j) (MAX.)™*
COMDATAO1m, COMDATAOm, | Write (8 bits) (@ x fodffoamon + 1) / (2 + ) (MIN)™®
COMDATA1m, COMDATA23m, (5 x fodffoanmon + 1) / (2 + ) (MAX.)"*
COMDATA2m, COMDATASM, |\ 46 (16 bits) (2 x frolfommion + 1) / (2 + ) (MIN.)™*
COMDATA45m, COMDATA4m, (3 x hodfoamon + 1) / (2 + j) (MAX.)™*
COMDATA5m, COMDATA67m,
COMDATA6m, COMDATA7m, Read (8/16 bits) (8 x fxx/fcanmon + 1) / (2 + j) (MIN.)"*
COMDLCm, (4 x fxx/feanmon + 1) / (2 + j) (MAX.)""
COMCONFm,
COMIDLm,
COMIDHmM
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Number of clocks necessary for access =3 +i+j+ (2+]) xk
Note Digits below the decimal point are rounded up.

Caution Accessing the above registers is prohibited in the following statuses. If a wait cycle is generated,
it can only be cleared by a reset.
¢ When the CPU operates with the subclock and the main clock oscillation is stopped
* When the CPU operates with the internal oscillation clock

Remark i: Values (0) of higher 4 bits of VSWC register
j: Values (0 or 1) of lower 4 bits of VSWC register

RO1UHO0290EJ0400 Rev.4.00 Page 107 of 1817
Mar 25, 2014 RENESAS



V850ES/JH3-E, VB50ES/JJ3-E CHAPTER 3 CPU FUNCTION

(3) Restriction on conflict between sld instruction and interrupt request

(a) Description
If a conflict occurs between the decode operation of an instruction in <2> immediately before the sld instruction
following an instruction in <1> and an interrupt request before the instruction in <1> is complete, the execution
result of the instruction in <1> may not be stored in a register.

Instruction <1>
e |d instruction: Id.b, Id.h, Id.w, Id.bu, Id.hu
e sld instruction: sld.b, sld.h, sld.w, sld.bu, sld.hu
e Multiplication instruction: mul, mulh, mulhi, mulu

Instruction <2>

mov reg1, reg2 not reg1, reg2 satsubr regi, reg2 satsub reg1, reg2
satadd regi, reg2 satadd imm5, reg2 or regl, reg2 xor regi, reg2
and reg1, reg2 tst reg1, reg2 subr reg1, reg2 sub reg1, reg2
add regf, reg2 add immb5, reg2 cmp regi, reg2 cmp immb5, reg2
mulh reg1, reg2 shr immb5, reg2 sar immb5, reg2 shl immb5, reg2
<Example>
<i> Idw [r11],r10 If the decode operation of the mov instruction <ii> immediately before the sid

instruction <iii> and an interrupt request conflict before execution of the Id instruction
. <i> is complete, the execution result of instruction <i> may not be stored in a register.
<ii> mov r10, r28

<iii> sld.w 0x28, r10

(b) Countermeasure

<1> When compiler (CA850) is used
Use CA850 Ver. 2.61 or later because generation of the corresponding instruction sequence can be
automatically suppressed.

<2> For assembler
When executing the sld instruction immediately after instruction <ii>, avoid the above operation using
either of the following methods.

¢ Insert a nop instruction immediately before the sld instruction.
e Do not use the same register as the sld instruction destination register in the above instruction <ii>
executed immediately before the sld instruction.
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CHAPTER 4 PORT FUNCTIONS

4.1 Features

O 1/O ports
e V850ES/JH3-E: 84
5V tolerant/N-ch open-drain output selectable: 48
e V850ES/JJ3-E: 100
5V tolerant/N-ch open-drain output selectable: 59
O Input/output specifiable in 1-bit units

4.2 Basic Port Configuration
The V850ES/JH3-E features a total of 84 1/0O ports consisting of ports 0, 2t0 5, 7, 9, CM, CS, CT, DH, and DL.
The V850ES/JJ3-E features a total of 100 I/O ports consisting of ports 0, 2 to 5, 7, 9, CM, CS, CT, DH, and DL.

The port configuration is shown below.

Table 4-1. 1/0 Buffer Power Supplies for Pins (V850ES/JH3-E)

Power Supply Corresponding Pins
AVRero Port 7
EVop RESET, ports 0, 2t0 5, 9, CM, CS, CT, DH, DL

Table 4-2. 1/0 Buffer Power Supplies for Pins (V850ES/JJ3-E)

Power Supply Corresponding Pins
AVRero Port 7
EVop RESET, ports 0, 2 to 5, 9, CM, CS, CT, DH, DL
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Figure 4-1. Port Configuration Diagram (V850ES/JH3-E)
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Figure 4-2. Port Configuration Diagram (V850ES/JJ3-E)
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4.3 Port Configuration

Table 4-3. Port Configuration (V850ES/JH3-E)

ltem

Configuration

Control register

Port n mode register (PMn:n=0, 2t0 5, 7,9, CM, CS, CT, DH, DL)

Port n mode control register (PMCn: n =0, 2 to 5, 9, CM, CS, CT, DH, DL)
Port n function control register (PFCn: n =0, 2 to 4, 9, DH)

Port n function control expansion register (PFCEn: n = 2 to 4, 9, DH)

Port n function register (PFn: n =0, 2t0 5, 9)

Ports

1/0: 84

Table 4-4. Port Configuration (V850ES/JJ3-E)

ltem

Configuration

Control register

Port n mode register (PMn:n =0, 2t0 5, 7,9, CM, CS, CT, DH, DL)

Port n mode control register (PMCn: n =0, 2 to 5, 9, CM, CS, CT, DH, DL)
Port n function control register (PFCn:n =0, 2 to 5, 9, DH)

Port n function control expansion register (PFCEn: n =210 5, 9, DH)

Port n function register (PFn: n=0, 210 5, 9)

Ports

1/0: 100
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(1) Port n register (Pn)
Data is input from or output to an external device by writing or reading the Pn register.
The Pn register consists of a port latch that holds output data, and a circuit that reads the status of pins.
Each bit of the Pn register corresponds to one pin of port n, and can be read or written in 1-bit units.

After reset: 00H (output latch) R/W
7 6 5 7 3 2 1 0
Pn | Pz | P6 | Pns | Pna | P | P2 | Pt | Pro |
Pnm Control of output data (in output mode)
0 Outputs 0.
1 Outputs 1.

Data is written to or read from the Pn register as follows, regardless of the setting of the PMCn register.

Table 4-5. Writing/Reading Pn Register

Setting of PMn Register Writing to Pn Register Reading from Pn Register
Output mode Data is written to the output latch"*, The value of the output latch is read.
(PMnm = 0) In the port mode (PMCn = 0), the contents of the output
latch are output from the pins.
Input mode Data is written to the output latch. The pin status is read.
(PMnm = 1) The pin status is not affected"".

Note The value written to the output latch is retained until a new value is written to the output latch.
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(2) Port n mode register (PMn)
The PMn register specifies the input or output mode of the corresponding port pin.
Each bit of this register corresponds to one pin of port n, and the input or output mode can be specified in 1-bit
units.

After reset: FFH R/W

7 6 5 4 3 2 1 0
PMn [ PMn7 | PMn6 | PMns | PMn4 | PMn3 | PMn2 | PMn1 | Pmno |

PMnm Control of input/output mode

0 Output mode

1 Input mode

(3) Port n mode control register (PMCn)
The PMCn register specifies the port mode or alternate function.
Each bit of this register corresponds to one pin of port n, and the mode of the port can be specified in 1-bit units.

After reset: 00H R/W

7 6 5 4 3 2 1 0
PMCn | PMmCn7 | PMCn6 | PMCns | PMCn4 | PMCn3 | PMCn2 | PMCnt | PMCno |

PMCnm Specification of operation mode

0 Port mode

1 Alternate-function mode
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(4) Port n function control register (PFCn)
The PFCn register specifies the alternate function of a port pin to be used if the pin has two alternate functions.
Each bit of this register corresponds to one pin of port n, and the alternate function of a port pin can be specified in
1-bit units.

After reset: 00OH R/W

7 6 5 4 3 2 ! 0
PFCn [ PFCn7 | PFCn6 | PFCns | PFCnd4 | PFCn3 | PFCn2 | PFCnt | PFCno |

PFCnm Specification of alternate function
0 Alternate function 1
1 Alternate function 2

(5) Port n function control expansion register (PFCEn)
The PFCEN register specifies the alternate function of a port pin to be used if the pin has three or more alternate
functions.
Each bit of this register corresponds to one pin of port n, and the alternate function of a port pin can be specified in
1-bit units.

After reset: 0OH R/W

7 6 5 4 3 2 1 0
PFCEN | PFCEn7 | PFCEn6 | PFCEn5 | PFCEn4 | PFCEN3 | PFCEn2 | PFCEN1 | PFCENO |

7 6 5 4 3 2 1 0
PFCn | PFCn7 | PFCn6 | PFCns | PFCna | PFCna | PFCn2 | PFCnt | PFCno |

PFCEnm| PFCnm Specification of alternate function
0 0 Alternate function 1
0 1 Alternate function 2
1 0 Alternate function 3
1 1 Alternate function 4
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(6) Port n function register (PFn)
The PFn register specifies normal output or N-ch open-drain output.
Each bit of this register corresponds to one pin of port n, and the output mode of the port pin can be specified in 1-
bit units.

After reset: 00H R/W

7 6 5 4 3 2 1 0
PFn | PFn7 | PFn6 | PFns | PFn4 | PFn3 | PFn2 | PFn1 | PFno |

PFnmNete Control of normal output/N-ch open-drain output

0 Normal output (CMOS output)

1 N-ch open-drain output

Note The PFnm bit of the PFn register is valid only when the PMnm bit of the PMn register is 0 (when the
output mode is specified) in port mode (PMCnm bit = 0). When the PMnm bit is 1 (when the input mode
is specified), the set value of the PFn register is invalid.
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(7) Port setting
Set a port as illustrated below.

Figure 4-3. Setting of Each Register and Pin Function

Port mode

Output mode “0”
PMn register
Input mode “1”

Alternate function
(when two alternate
functions are available)

“qr

Alternate function 1 “0”

PFCn register

PMCn register

Alternate function 2 “q”

Alternate function
(when three or more alternate

_ _ aqr
functions are available)

Alternate function 1 (a)

Alternate function Z\lb)\ PFCn register
PFCEnm | PFCnm

Alternate function 3— | PFCERn register (a) 0
(d) (b) 0
1
1

(c)
Alternate function 4 (d)

\ J

Remark Set the alternate functions in the following sequence.

= |O|= O

<1> Set the PFCn and PFCEn registers.
<2> Set the PMCn register.
<3> Set the INTRn or INTFn register (to specify an external interrupt pin).

If the PMCn register is set first, an unintended function may be set while the PFCn and PFCEn
registers are being set.
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4.3.1 Port0

Port 0 is 2-bit port for which I/O settings can be controlled in 1-bit units.
Port 0 includes the following alternate-function pins.

Table 4-6. Port 0 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark
V850ES/ | VB50ES/
JH3-E JJ3-E
P02 21 21 NMI Input Can be specified as an N-ch open-drain
P03 22 22 INTPOO/ADTRG/EXCLK Input output

Caution The P02 and P03 pins have hysteresis characteristics in the input mode of the alternate function, but

do not have hysteresis characteristics in the port mode.

(1) Port 0 register (P0)

After reset: 00H (output latch)

R/W Address: FFFFF400H

7 3 2 0
PO | o | pos | Pz | o 0
POn Output data control (in output mode) (n = 2, 3)
0 Outputs 0.
1 Outputs 1.
(2) Port 0 mode register (PMO0)
After reset: FFH R/W Address: FFFFF420H
7 6 5 4 3 2 1 0
R 1 1| Pmo3 | Pmoz | 1 1
PMOnN I/0O mode control (n = 2, 3)
0 Output mode

Input mode
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(3) Port 0 mode control register (PMCO0)

After reset: O0H R/W Address: FFFFF440H
6 5 4 3 2 1 0
Pmco | o | o | o | o |pmcos|pmcoz| o | o |
PMCO03 Specification of P03 pin operation mode
0 1/0 port
1 INTPOO input/ADTRG input/EXCLK input
PMC02 Specification of P02 pin operation mode
0 I/O port
1 NMI input
(4) Port 0 function control register (PFCO0)
After reset: 00H R/W Address: FFFFF460H
6 5 4 3 2 0
PFCO | 0 0 0 o |Prcos| o 0 o |

specifications.

Remark For details of alternate function specification, see 4.3.1 (6) Port 0 alternate function

(5) Port 0 function control expansion register (PFCEOQ)

After reset: O0OH R/W Address: FFFFF700H
6 5 4 3 2 1 0
PFcE0 | o | o | o | o [procEos] o | o | o |

specifications.

Remark For details of alternate function specification, see 4.3.1 (6) Port 0 alternate function

(6) Port 0 alternate function specifications

PFCEO3 PFCO3 Specification of P03 pin alternate function
0 0 INTPOO input
0 1 ADTRG input
1 0 EXCLK input
1 1 Setting prohibited

(7) Port 0 function register (PFO0)
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After reset: 00H

R/W Address: FFFFFC60H

PFO |

5 4 3 2 1
0 | o | o | Prosa | PF2 | o |
PFOn Control of normal output or N-ch open-drain output (n = 2, 3)
0 Normal output

N-ch open-drain output
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4.3.2 Port2

Port 2 is a 7-bit (V850ES/JH3-E)/8-bit (V850ES/JJ3-E) port for which 1/O settings can be controlled in 1-bit units.
Port 2 includes the following alternate-function pins.

Table 4-7. Port 2 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark
V850ES/ | VB50ES/
JH3-E JJ3-E
P20 38 38 TIAB02/TOABO2/INTPO1 1/0 Can be specified as an N-ch open-
P21 39 39 TIABOO/TOABOO/RTCDIV/RTCCL | /0 drain output
P22 40 40 TIABO1/TOABO1/RTC1HZ/INTP02 I/0
P23 59 65 SIF1/TXDC1/SDAQO/INTPO3 1/0
P24 62 68 SOF1/RXDC1/SCLO0/INTP04 Input
P25 63 69 SCKF1/TIAA30/TOAA30/UDMARQO | I/0
P26 64 70 TIAA31/TOAA31/INTPO5/UDMAAKO | I/0
P27 - 41 TIABO3/TOABO3/INTP21 I/0

Caution The P20 to P27 pins have hysteresis characteristics in the input mode of the alternate-function pin,

but do not have the hysteresis characteristics in the port mode.

(1) Port 2 register (P2)

(a) V850ES/JH3-E

After reset: 00H (output latch) R/W Address: FFFFF404H

(b) V850ES/JJ3-E

6 5 4 3 2 1 0
P2 | | P26 | pP2s | Pea | P23 | P22 | P2t | P20 |
P2n Qutput data control (in output mode) (n = 0 to 6)
0 Outputs 0.
1 Outputs 1.
After reset: 00H (output latch) R/W Address: FFFFF404H
7 6 5 4 3 2 1 0
P2 | Par | P26 | P2s | P24 | P23 | P22 | P21 | P20 |
P2n Output data control (in output mode) (n =0 to 7)
0 Outputs 0.
1 Outputs 1.
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(2) Port 2 mode register (PM2)

(a) V850ES/JH3-E

After reset: FFH R/W Address: FFFFF424H

7 6 5 4 3 2 1 0
P2 | 1 | Pm26 | PM2s | Pm24 | PM23 | Pm22 | Pm21 | PMm20 |
PM2n Output data control (n = 0 to 6)

0 Output mode

1 Input mode

(b) V850ES/JJ3-E
After reset: FFH R/W Address: FFFFF424H

7 6 5 4 3 2 1 0
PM2 | PM27 | PM26 | PM25 | PM24 | PM23 | Pm22 | Pm21 | Pm20 |

PM2n Output data control (n =0 to 7)

0 Output mode

1 Input mode
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(3) Port 2 mode control register (PMC2)

(1/2)

(a) V850ES/JH3-E

After reset: 00H

R/W Address: FFFFF444H

6 5 4 3 2 1 0

PMc2 | 0

| PMC26 | PMC25 | PMC24 | PMC23 | PMC22 | PMC21 | PMC20 |

Specification of P26 pin operation mode

I/0 port

TIAA31 input/TOAA31 output/INTPO5 input/UDMAAKO output

Specification of P25 pin operation mode

I/0 port

SCKF1 I/O/TIAA30 input/TOAA30 output/UDMARQO input

Specification of P24 pin operation mode

I/0 port

SOF1 output/RXDC1 input/SCLOO I/O/INTPO4 input

Specification of P23 pin operation mode

I/O port

SIF1 input/TXDC1 output/SDAOQOQ I/O/INTPO3 input

Specification of P22 pin operation mode

I/0 port

TIABO1 input/TOABO1 output/RTC1HZ output/INTP02 input

Specification of P21 pin operation mode

1/O port

TIABOO input/TOABOO output/RTCDIV output/RTCCL output

Specification of P20 pin operation mode

1/0 port

TIABO2 input/TOABO2 output/INTPO1 input

RO1UHO0290EJ0400 Rev.4.00
Mar 25, 2014

RENESAS

Page 122 of 1817



V850ES/JH3-E, VB50ES/JJ3-E

CHAPTER 4 PORT FUNCTIONS

(2/2)

(b) V850ES/JJ3-E

After reset: 00H

7

R/W Address: FFFFF444H

6 5 4 3 2 1 0

PMC2 | PMC27

| PMC26 | PMC25 | PMC24 | PMC23 | PMC22 | PMC21 | PMC20 |

PMC27

Specification of P27 pin operation mode

1/O port

TIABO3 input/TOABO3 output/INTP21 input

Specification of P26 pin operation mode

1/0 port

TIAA31 input/TOAA31 output/INTPO5 input/UDMAAKO output

Specification of P25 pin operation mode

1/0 port

SCKF1 I/O/TIAA30 input/TOAA30 output/UDMARQO input

Specification of P24 pin operation mode

I/0 port

SOF1 output/RXDC1 input/SCLOO I/O/INTPO4 input

Specification of P23 pin operation mode

I/O port

SIF1 input/TXDC1 output/SDAOQO I/O/INTPO3 input

Specification of P22 pin operation mode

1/O port

TIABO1 input/TOABO1 output/RTC1HZ output/INTPO2 input

Specification of P21 pin operation mode

1/0 port

TIABOO input/TOABOO output/RTCDIV output/RTCCL output

Specification of P20 pin operation mode

I/0 port

TIABO2 input/TOABO2 output/INTPO1 input
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(4) Port 2 function control register (PFC2)

(a) V850ES/JH3-E
After reset: O0H R/W Address: FFFFF464H

7 6 5 4 3 2 1 0
PFC2 | o | PFc2e | PFC2s | PFC24 | PFC2s | PFC22 | PFC21 | PFC20 |

(b) VB50ES/JJ3-E
Atfter reset: 00H R/W  Address: FFFFF464H

7 6 5 4 3 2 1 0
PFC2 | PFC27 | PFC26 | PFC25 | PFC24 | PFC23 | PFC22 | PFC21 | PFC20 |

Remark For details of alternate function specification, see 4.3.2 (6) Port 2 alternate function
specifications.

(5) Port 2 function control expansion register (PFCE2)

(a) V850ES/JH3-E
After reset: O0H R/W Address: FFFFF704H

7 6 5 4 3 2 1 0
PFCE2 | 0 |PFCE26 | PFCE25 | PFCE24 | PFCE23 | PFCE22 | PFCE21 | PFCE20 |

(b) V850ES/JJ3-E
After reset: O0H R/W Address: FFFFF704H

7 6 5 4 3 2 1 0
PFCE2 | PFCE27 | PFCE26 | PFCE25 | PFCE24 | PFCE23 | PFCE22 | PFCE21 | PFCE20 |

Remark For details of alternate function specification, see 4.3.2 (6) Port 2 alternate function
specifications.
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(6) Port 2 alternate function specifications

PFCE27 PFC27 Specification of P27 pin alternate function (V850ES/JJ3-E only)
0 0 TIABO3 input
0 1 TOABOS3 output
1 0 INTP21 input
1 1 Setting prohibited
PFCE26 PFC26 Specification of P26 pin alternate function
0 0 TIAB31 input
0 1 TOABS31 output
1 0 INTPOS5 input
1 1 UDMAAKO output
PFCE25 PFC25 Specification of P25 pin alternate function
0 0 SCKF1 1/0
0 1 TIAA3O input
1 0 TOAASO output
1 1 UDMARQO input
PFCE24 PFC24 Specification of P24 pin alternate function
0 0 SOF1 output
0 1 RXDC1 input
1 0 SCLO00 I/O
1 1 INTPO4 input
PFCE23 PFC23 Specification of P23 pin alternate function
0 0 SIF1 input
0 1 TXDCH1 output
1 0 SDAO0O I/0
1 1 INTPO3 input
PFCE22 PFC22 Specification of P22 pin alternate function
0 0 TIABO1 input
0 1 TOABOO output
1 0 RTC1HZ output
1 1 INTPO2 input
PFCE21 PFC21 Specification of P21 pin alternate function
0 0 TIABOO input
0 1 TOABOQO output
1 0 RTCDIV output
1 1 RTCCL output
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PFCE20 PFC20 Specification of P20 pin alternate function
0 0 TIABO2 input
0 1 TOABO2 output
1 0 INTPO1 input
1 1 Setting prohibited

(7) Port 2 function register (PF2)

(a) V850ES/JH3-E

After reset: 00H

R/W Address: FFFFFC64H

6 5 4 3 2 1 0

PF2 | 0

| PF26 | PF2s | PF24 | Pr2a | pr22 | pr21 | PF2o |

PF2n

Control of normal output or N-ch open-drain output (n = 0 to 6)

Normal output

N-ch open-drain output

(b) V850ES/JJ3-E

After reset: 00H

7

R/W Address: FFFFFC64H

6 5 4 3 2 1 0

PF2 | PF27

| PF2s6 | PFos | PF24 | PF23 | PF22 | PF21 | PF20 |

PF2n

Control of normal output or N-ch open-drain output (n = 0 to 7)

0

Normal output

1

N-ch open-drain output
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433 Port3
Port 3 is a 8-bit port that controls 1/O in 1-bit units.
Port 3 includes the following alternate-function pins.

Table 4-8. Port 3 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark
V850ES/ | VB50ES/
JH3-E JJ3-E

P30 28 28 TXDCO/SIF2/TIAA0O0/TOAAQO 1/0 Can be specified as an N-ch open-
P31 29 29 RXDCO/SOF2/TIAA01/TOAAO1 /0 drain output

P32 30 30 ASCKCO/SCKF2/TIAA10/TOAA10 I/0

P33 31 31 SIF4/TXDBO/TIAA11/TOAA11 1/0

P34 32 32 SOF4/RXDBO/TIAA20/TOAA20 I/0

P35 33 33 SCKF4/TIAA21/TOAA21/TOAATOFF | I/O

/INTPO6
P36 36 36 TXDC2/SDA02/CTXD0O"" I/0
P37 37 37 RXDC2/SCL02/CRXD0"" /0

Note PD70F3783, 70F3786 only

Caution The P30 to P37 pins have hysteresis characteristics in the input mode of the alternate-function pin,
but do not have the hysteresis characteristics in the port mode.

(1) Port 3 register (P3)

After reset: 00H (output latch) R/W Address: FFFFF406H

7 6 5 4 3 2 1 0
Ps | Pa7 | pPss | Pss | Pa4 | Pa3 | Pa2 | P31 | P30 |
P3n Output data control (in output mode) (n =0 to 7)
0 Outputs 0.
1 Outputs 1.

(2) Port 3 mode register (PM3)

After reset: FFH R/W  Address: FFFFF426H

7 6 5 4 3 2 1 0
PM3 | PM37 | Pm3s | PM3s | PM34 | PM33 | PM32 | Pm31 | PMm3o |

PM3n I/0 mode control (n =0 to 7)

0 Output mode

1 Input mode
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(3) Port 3 mode control register (PMC3)

After reset: 00H

7

R/W Address: FFFFF446H

6 5 4 3 2 1 0

PMC3 | PMC37

| PmC36 | PMC35 | PMC34 | Pmcas | Pmca2 | PMcat | PMC3o |

PMC37

Specification of P37 pin operation mode

I/0 port

RXDC2 input/SCLO02 I/O/CRXDO inputVete

Specification of P36 pin operation mode

1/O port

TXDC2 output/SDA02 I/O/CTXDO0 outputNete

Specification of P35 pin operation mode

I/0 port

SCKF4 I/O/TIAA21 input/TOAA21 output/TOAA1OFF input/INTP06 input

Specification of P34 pin operation mode

I/0 port

SOF4 output/RXDBO input/TIAA20 input/TOAA20 output

Specification of P33 pin operation mode

1/O port

SIF4 input/TXDBO output/TIAA11 input/TOAA11 output

Specification of P32 pin operation mode

I/O port

ASCKAQO input/SCKF2 I/O/TIAA10 input/TOAA10 output

Specification of P31 pin operation mode

1/O port

RXDCO input/SOF2 output/TIAAO1 input/TOAAO1 output

Specification of P30 pin operation mode

I/O port

TXDCO output/SIF2 input/TIAA0O input/TOAAOQO output

Note PD70F3783, 70F3786 only

RO1UHO0290EJ0400 Rev.4.00

Mar 25, 2014

RENESAS

Page 128 of 1817



V850ES/JH3-E, V850ES/JJ3-E CHAPTER 4 PORT FUNCTIONS

(4) Port 3 function control register (PFC3)

After reset: O0H R/W  Address: FFFFF466H

7 6 5 4 3 2 1 0
PFC3 | PFC37 | PFC36 | PFC35 | PFC34 | PFC33 | PFC32 | PFC31 | PFC30 |

Remark For details of alternate function specification, see 4.3.3 (6) Port 3 alternate function
specifications.

(5) Port 3 function control expansion register (PFCE3)

After reset: 00H R/W Address: FFFFF706H

7 6 5 4 3 2 1 0
PFCE3  |PFCES7*PFCE36"*| PFCE35 | PFCE34 | PFCE33 | PFCE32 | PFCES1 | PFCER0 |

Note xPD70F3783, 70F3786 only
Remark For details of alternate function specification, see 4.3.3 (6) Port 3 alternate function
specifications.

(6) Port 3 alternate function specifications

PFCE37"™" PFC37 Specification of P37 pin alternate function
0 0 RXDC2 input
0 1 SCL02 I/0
1 0 CRXDO input"**
1 1 Setting prohibited"

Note PD70F3783, 70F3786 only

PFCE36™" PFC36 Specification of P36 pin alternate function
0 0 TXDC2 output
0 1 SDAO02 I/0
1 0 CTXDO output™™
1 1 Setting prohibited"*

Note PD70F3783, 70F3786 only
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PFCE35 PFC35 Specification of P35 pin alternate function
0 0 'SCKF4 /0™’
0 1 TIAA21 input
1 0 TOAA21 output

1

TOAA1OFF input/INTP06 input"“*?

Notes 1. The SCKF4 function is assigned to the PDH5 pin as well as the P35 pin. When using the P35 pin for

the SCKF4 function, do not specify the PDH5 pin to be used for this function.

2. TOAA1OFF and INTPO9 are alternate functions. When using the pin as the TOAA1OFF pin, disable
INTPO9 pin edge detection, which is the alternate function. Also, when using the pin as the INTPQ9 pin,
stop the high-impedance output controller.

PFCE34 PFC34 Specification of P34 pin alternate function
0 0 SOF4 output"™
0 1 RXDBO input
1 0 TIAA20 input

1

1

TOAAZ20 output

Note The SOF4 function is assigned to the PDH4 pin as well as the P34 pin. When using the P34 pin for the
SOF4 function, do not specify the PDH4 pin to be used for this function.

PFCE33 PFC33 Specification of P33 pin alternate function
0 0 SIF4 input™®
0 1 TXDBO output
1 0 TIAA11 input

1

1

TOAA11 output

Note The SIF4 function is assigned to the PDH3 pin as well as the P33 pin. When using the P33 pin for the
SIF4 function, do not specify the PDH3 pin to be used for this function.

PFCE32 PFC32 Specification of P32 pin alternate function
0 0 ASCKCO input
0 1 SCKF2 1/0
1 0 TIAA10 input
1 1 TOAA10 output
PFCE31 PFC31 Specification of P31 pin alternate function
0 0 RXDCO input
0 1 SOF2 input
1 0 TIAAO1 input
1 1 TOAAO1 output
PFCE30 PFC30 Specification of P30 pin alternate function
0 0 TXDCO output
0 1 SIF2 input
1 0 TIAAOO input

TOAAOQO output
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(7) Port 3 function register (PF3)

After reset: 00H R/W Address: FFFFFC66H

7 6 5 4 3 2 1 0
PF3 | PFa7 | PFss | PFas | Pras | Pras | PFs2 | PFa1 | PF3o |

PF3n Control of normal output or N-ch open-drain output (n =0 to 7)

0 Normal output (CMOS output)

1 N-ch open-drain output
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4.3.4 Port4

Port 4 is a 6-bit (V850ES/JH3-E) and 9-bit (V850ES/JJ3-E) port that controls 1/0O in 1-bit units.
Port 4 includes the following alternate-function pins.

Table 4-9. Port 4 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark
V850ES/ | VB50ES/
JH3-E | JJ3-E

P40 3 3 SIFO/TXDC3/SDA01/RTP00 1/0 Can be specified as an N-ch open-drain
P41 4 4 SOF0/RXDC3/SCLO1/RTPO1 o) output
P42 5 5 SCKFO/TIAA40/TOAA40/RTPO2 | 1/O -
P43 6 - SIEO/TXDC4/RTPO3/HLDAK /0

- 6 SIEO/TXDC4/RTP03 /0
P44 7 - SOEO/RXDC4/RTP04/HLDRQ | I/0

- 7 SOE0/RXDC4/RTP04 /0
P45 8 8 'SCKEO/TIAA41/TOAA41/RTPO5 | 1/0
P46 - 128 SIF5/TXDC6/RTP06 1/0 Can be specified as an N-ch open-drain
P47 - 129 SOF5/RXDC6/RTPO7 110 output
P48 - 130 'SCKF5/INTP22 /0

Caution The P40 to P48 pins have hysteresis characteristics in the input mode of the alternate-function pin,

but do not have the hysteresis characteristics in the port mode.
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(1) Port 4 register (P4)

(a) V850ES/JH3-E

After reset: 00H (output latch) R/W Address: FFFFF408H

7 6 5 4 3 2 1 0
Pa | o | o | Pas | Paa | Paz | Pa2 | Pa1 | Pao |
P4n Output data control (in output mode) (n = 0 to 5)

0 Outputs 0.
1 Outputs 1.

(b) V850ES/JJ3-E

After reset: 0000H (output latch) R/W Address: P4 FFFFF408H,
P4L FFFFF408H, P4AH FFFFF409H

15 14 13 12 11 10 9 8
Papar)[ 0 | o | o [ o [ o [ o | o | Pas |
7 6 5 4 3 2 1 0
Pa)| P47 | Pac | Pas | Pas | Pas | Pa2 | Par | P40 |
P4n Output data control (in output mode) (n = 0 to 8)

0 Outputs 0.
1 Qutputs 1.
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(2) Port 4 mode register (PM4)

(a) V850ES/JH3-E

After reset: FFH R/W Address: FFFFF428H
7 6 5 4 3 2 1 0
Pma | 1 | 1 | Pvas | Pvas | Pm43 | Pm42 | PMat | Pm4o |

PM4n I/0O mode control (n =0 to 5)

0 Output mode

1 Input mode

(b) V850ES/JJ3-E

After reset: FFFFH R/W Address: PM4 FFFFF428H,
PM4L FFFFF428H, PM4H FFFFF429H
15 14 13 12 1 10 9 8
pmaeMa) | 1 | 1 [ 1 | 1 [ 1 | 1 [ 1 | pwas |
7 6 5 4 3 2 1 0
(PM4L) [ PM47 | PMa6 | PM4s | PM44 | PM43 | PMa2 | PM41 | Pm4o |

PM4n I/0O mode control (n =0 to 8)

0 Output mode

1 Input mode
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(3) Port 4 mode control register (PMC4)

1/2)

(a) V850ES/JH3-E

After reset: 00H

R/W Address: FFFFF448H

6 5 4 3 2 1 0
PMc4a | o | o | PMCcas | PMC44 | PMC43 | PMC42 | PMC41 | PMC40 |
PMC45 Specification of P45 pin operation mode
0 1/0 port
1 SCKEQO I/O/TIAA41 input/TOAA41 output/RTPO5 output
PMC44 Specification of P44 pin operation mode
0 1/0 port
1 SOEO output/RXDC4 input/RTP04 output/HLDRQ input
PMC43 Specification of P43 pin operation mode
0 I/O port
1 SIEO input/TXDC4 output/RTP03 output/HLDAK output
PMC42 Specification of P42 pin operation mode
0 I/O port
1 SCKFO I/O/TIAA40 input/TOAA40 output/RTPO2 output
PMC41 Specification of P41 pin operation mode
0 1/O port
1 SOFO output/RXDCS3 input/SCLO1 I/O/RTP0O1 output
PMC40 Specification of P40 pin operation mode
0 1/O port
1 SIFO input/TXDC3 output/SDAO1 I/O/RTPOO output
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(2/2)
(b) V850ES/JJ3-E
After reset: 0000H (output latch) R/W Address: PMC4 FFFFF448H,
PMC4L FFFFF448H, PMC4H FFFFF449H
15 14 13 12 11 10 9 8
PmcaPMcat) | o | o | o | o | o | o | o |Pmcas|
7 6 5 4 3 2 1 0
(PMCAL) [ PMC47 | PMC46 | PMC45 | PMC44 | PMC43 | PMC42 | PMC41 | PMCAO |
PMC48 Specification of P48 pin operation mode
0 I/0 port
1 SCKF5 I/O/INTP22 input
PMC47 Specification of P47 pin operation mode
0 I/O port
1 SOF5 output/RXDC6 input/RTP07 output
PMC46 Specification of P46 pin operation mode
0 1/0 port
1 SIF5 input/TXDC6 output/RTP06 output
PMC45 Specification of P45 pin operation mode
0 1/O port
1 SCKEQ I/O/TIAA41 input/TOAA41 output/RTPO5 output
PMC44 Specification of P44 pin operation mode
0 1/0 port
1 SOEOQ output/RXDC4 input/RTP04
PMC43 Specification of P43 pin operation mode
0 1/0 port
1 SIEO input/TXDC4 output/RTPO3 output
PMC42 Specification of P42 pin operation mode
0 1/O port
1 SCKFO I/O/TIAA40 input/TOAA40 output/RTP02 output
PMC41 Specification of P41 pin operation mode
0 1/0 port
1 SOFO output/RXDC3 input/SCLO1 I/O/RTPO1 output
PMC40 Specification of P40 pin operation mode
0 1/O port
1 SIFO input/TXDCS3 output/SDAO1 I/O/RTPOO output
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(4) Port 4 function control register (PFC4)

(a) V850ES/JH3-E

After reset: 00H R/W  Address: FFFFF468H

6 5 4 3 2 1 0
PFca | o | o | PFcas | PFcas | PFCas | PFcaz | PFC41 | PFC40 |

(b) V850ES/JJ3-E

After reset: 0000H R/W Address: PFC4 FFFFF468H,
PFC4L FFFFF468H, PFC4H FFFFF469H

15 14 13 12 11 10 9 8
PreaPFcat)| o | o | o | o | o | o | o | Prcss|
7 6 5 4 3 2 ! 0

(PFCAL) [ PFC47 | PFC46 | PFC45 | PFC44 | PFC43 | PFCa2 | PFC41 | PFCAO |

Remarks 1. For details of alternate-function specification, see 4.3.4 (6) Port 4 alternate

function specifications.

2. The PFC4 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PFC4 register as the PFC4H register
and the lower 8 bits as the PFCAL register, the register can be read or written in 8-bit
or 1-bit units.

3. To read/write bits 8 to 15 of the PFC4 register in 8-bit or 1-bit units, specify them as
bits 0 to 7 of the PFC4H register.

(5) Port 4 function control expansion register L (PFCE4L)

(a) V850ES/JH3-E

After reset: 00H R/W Address: FFFFF708H

6 5 4 3 2 1 0
PFCE4L | 0 | o | PFCE45|PFCE44 | PFCE43 | PFCE42 | PFCE41 | PFCE40 |

(b) V850ES/JJ3-E
After reset: 00H R/W Address: FFFFF708H

7 6 5 4 3 2 i 0
PFCEA4L | PFCE47 | PFCE46 | PFCE45 | PFCE44 | PFCE43 | PFCE42 | PFCE41 | PFCE40 |

Remark For details of alternate function specification, see 4.3.4 (6) Port 4 alternate function
specifications.
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(6) Port 4 alternate function specifications

PFC48""

Note

Specification of P48 pin™* alternate function

0

SCKF5 I/0

1

INTP22 input

Note V850ES/JJ3-E only

PFCE47"" PFC47"" Specification of P47 pin™* alternate function
0 0 SOF5 output
0 1 RXDCS6 input
1 0 RTPO7 output
1 1 Setting prohibited

Note V850ES/JJ3-E only

PFCE46"" PFC46"" Specification of P46 pin"** alternate function
0 0 SIF5 input
0 1 TXDC6 output
1 0 RTPO06 output
1 1 Setting prohibited

Note V850ES/JJ3-E only

PFCE45 PFC45 Specification of P45 pin alternate function
0 0 SCKEO I/0
0 1 TIAA41 input
1 0 TOAAA41 output
1 1 RTPO5 output
PFCE44 PFC44 Specification of P44 pin alternate function
0 0 SOEO output
0 1 RXDC4 input
1 0 RTPO04 output

1 1

HLDRQ input"*

Note VB850ES/JH3-E only, setting prohibited in V850ES/JJ3-E

PFCE43 PFC43 Specification of P44 pin alternate function
0 0 SIEO input
0 1 TXDC4 output
1 0 RTPO3 output
1 1 HLDAK output™®

Note V850ES/JH3-E only, setting prohibited in V850ES/JJ3-E
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PFCE42 PFC42 Specification of P42 pin alternate function
0 0 SCKFO 1/0
0 1 TIAA4Q input
1 0 TOAA40 output
1 1 RTPO2 output
PFCE41 PFC41 Specification of P41 pin alternate function
0 0 SOFO0 output
0 1 RXDC3 input
1 0 SCLO1 I/O
1 1 RTPO1 output
PFCE40 PFC40 Specification of P40 pin alternate function
0 0 SIFO input
0 1 TXDC3 output
1 0 SDAO1 I/0
1 1 RTPOO output
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(7) Port 4 function register (PF4)

(a) V850ES/JH3-E

After reset: 00H R/W Address: FFFFFC68H
7 6 5 4 3 2 1 0
PFa | o | o | o | o | o | Pra2 | PFa1 | PF4o0 |

Control of normal output or N-ch open-drain output (n = 0 to 2)

0 Normal output (CMOS output)

1 N-ch open-drain output

(b) V850ES/JJ3-E

After reset: 0000H R/W Address: PF4 FFFFFC68H,
PF4L FFFFFC68H, PF4H FFFFFC69H
15 14 13 12 11 10 9 8
PFAPFaH)[ o | o | o | o | o | o | o | pras |
7 6 5 4 3 2 1 0
PFa)| PFa7 | PRas | o | o | o | pra2 | PFa1 | PFao |
PF4n Control of normal output or N-ch open-drain output (n =0to 2, 6 to 8)
0 Normal output (CMOS output)
1 N-ch open-drain output
Remarks 1. The PF4 register can be read or written in 16-bit units.

However, when using the higher 8 bits of the PF4 register as the PF4H register and
the lower 8 bits as the PF4L register, they can be read or written in 8-bit or 1-bit units.

2. To read/write bits 8 to 15 of the PF4 register in 8-bit or 1-bit units, specify them as
bits 0 to 7 of the PF4H register.
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4.3.5 Port5

Port 5 is a 5-bit (V850ES/JH3-E)/10-bit (V850ES/JJ3-E) port that controls I/O in 1-bit units.
Port 5 includes the following alternate-function pins.

Table 4-10. Port 5 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark
V850ES/ | VB50ES/
JH3-E | JJ3-E
P50 23 23 INTPO7/DDI* Input Can be specified as an N-ch open-drain
P51 24 24 INTPOS/DDO"* 110 output
P52 25 25 INTPO9/DCK"* Input
P53 26 26 IINTP10/DMS™"* Input
P54 27 27 INTP11/DRST"" Input
P55 - 42 SDA04/INTP23/UDMARQT | I/O
P56 - 43 SCLO4/INTP24/UDMAAKT | 1/0
P57 - 62 SIF6/TXDC7 I/0
P58 - 63 SOF6/RXDC7 /0
P59 - 64 SCKF6/INTP25 Input

Note The DDI, DDO, DCK, DMS, and DRST pins are used for on-chip debugging.

If on-chip debugging is not used, fix the P54/INTP11/DRST pin to low level between when the reset by the
RESET pin is released and when the OCDM.OCDMO bit is cleared (0).
For details, see 4.5.3 Cautions on on-chip debug pins.

Cautions 1.

When the power is turned on, the P51 pin may output an undefined level temporarily even during

reset.

The P50 to P59 pins have hysteresis characteristics in the input mode of the alternate-function

pin, but do not have the hysteresis characteristics in the port mode.
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(1) Port 5 register (P5)

(a) V850ES/JH3-E

After reset: 00H (output latch) R/W Address: FFFFF40AH

7 6 5 4 3 2 1 0
ps | o | o | o | Ps4a | pPs3a | P2 | Pst | Pso |
P5n Output data control (in output mode) (n = 0 to 4)
0 Outputs 0.
1 Outputs 1.

(b) V850ES/JJ3-E

After reset: 0000H (output latch) R/W Address: P5 FFFFF40AH,
P5L FFFFF40AH, P5H FFFFF40BH

15 14 13 12 1 10 9 8
PspsH) [ o | o | o | o | o | o | P9 | Pss |
7 6 5 4 3 2 1 0
Psl)| Ps7 | pPse | Pss | Psa | Ps3a | Ps2 | Pst | Pso |
P5n Qutput data control (in output mode) (n =0 to 9)
0 Outputs 0.
1 Qutputs 1.

Remarks 1. The P5 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the P5 register as the P5H register and the
lower 8 bits as the P5L register, they can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the P5 register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the P5H register.
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(2) Port 5 mode register (PM5)

(a) V850ES/JH3-E

After reset: FFH R/W

Address: FFFFF42AH

4 3 2 1 0

PMs |

1

| Pmsa | Pms3 | Pms2 | PMs1 | PMso |

1/0 mode control (n =0 to 4)

Output mode

Input mode

(b) V850ES/JJ3-E

After reset: FFFFH

15

R/W

Address: PM5 FFFFF42AH,
PM5L FFFFF42AH, PM5H FFFFF42BH
10

9 8

pmsems) [ 1 | 1 | 1 | 1 [ 1 | 1 | Pvso | Pwmss |
7 6 5 4 3 2 1 0
(PMsL) [ PM57 | PMs6 | PMss | PMs4 | PMs3 | PMs2 | PMs1 | PMs0 |
PM5n 1/0O mode control (n =010 9)
0 Output mode
1 Input mode
Remarks 1. The PM5 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PM5 register as the PM5H register and
the lower 8 bits as the PM5L register, they can be read or written in 8-bit or 1-bit
units.
2. To read/write bits 8 to 15 of the PM5 register in 8-bit or 1-bit units, specify them as

bits 0 to 7 of the PM5H register.
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(3) Port 5 mode control register (PMC5)

(1/2)

(a) V850ES/JH3-E

After reset: 00H

R/W Address: FFFFF44AH

6 5 4 3 2 1 0
Pmcs | o | o | o | Pmcss | PMCs3 | PMCs2 | PMC51 | PMCSO |
PMC54 Specification of P54 pin operation mode
0 1/0 port
1 INTP11 input
PMC53 Specification of P53 pin operation mode
0 I/O port
1 INTP10 input
PMC52 Specification of P52 pin operation mode
0 I/O port
1 INTPO9 input
PMC51 Specification of P51 pin operation mode
0 I/O port
1 INTPO8 input
PMC50 Specification of P50 pin operation mode
0 1/0 port
1 INTPO7 input
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(2/2)

(b) V850ES/JJ3-E

After reset: 0000H

15

R/W Address: PMC5 FFFFF44AH,

PMC5L FFFFF44AH, PMC5H FFFFF44BH

14 13 12 11 10 9 8

PMC5 (PMC5H) | 0

| o | o | o | o | o |Pvcse | Pmcss |

7

6 5 4 3 2 1 0

(PMC5L) | PMC57

| PMCs6 | PMCs5 | PMC54 | PMC53 | PMC52 | PMC51 | PMCS0 |

PMC59

Specification of P59 pin operation mode

1/0 port

SCKF6 I/O/INTP25 input

Specification of P58 pin operation mode

1/0 port

SOF6 output/RXDC?7 input

Specification of P57 pin operation mode

1/0 port

SIF6 input/TXDC7 output

Specification of P56 pin operation mode

1/0 port

SDAO04 I/O/INTP23 input/UDMARQ1 input

Specification of P55 pin operation mode

1/0 port

SCLO04 I/O/INTP24 input/UDMAAKT output

Specification of P54 pin operation mode

1/0 port

INTP11 input

Specification of P53 pin operation mode

I/O port

INTP10 input

Specification of P52 pin operation mode

1/0 port

INTPO9 input

Specification of P51 pin operation mode

I/O port

INTPO8 input

Specification of P50 pin operation mode

1/0 port

INTPO7 input

Remarks 1. The PMCS5 register can be read or written in 16-bit units.

However, when using the higher 8 bi