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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(1) Precaution against ESD for semiconductors

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 once, when it has occurred. Environmental control must be
adequate. When it is dry, humidifier should be used. It is recommended to
avoid using insulators that easily build 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 bench
and floor should be grounded. The operator should be grounded using wrist
strap. Semiconductor devices must not be touched with bare hands. Similar
precautions need to be taken for PW boards with semiconductor devices on it.

(2) Handling of unused input pins for CMOS

No connection for CMOS device inputs can be cause of malfunction. If no
connection is provided to the input pins, it is possible that an internal input level
may be generated due to noise, etc., hence causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to VDD or GND with a resistor,
if it is considered to have a possibility of being an output pin. All handling
related to the unused pins must be judged device by device and related
specifications governing the devices.

(8) Status before initialization of MOS devices

Power-on does not necessarily define initial status of MOS device. Production
process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, I/O settings or contents of registers. Device is not initialized until
the reset signal is received. Reset operation must be executed immediately
after power-on for devices having reset function.
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Legal Notes

e The information in this document is current as of <publishing month year>.
The information is subject to change without notice. For actual design-in,
refer to the latest publications of NEC Electronics data sheets or data books,
etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with
an NEC sales representative for availability and additional information.

¢ No part of this document may be copied or reproduced in any form or by any
means without prior written consent of NEC Electronics. NEC Electronics
assumes no responsibility for any errors that may appear in this document.

e NEC 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 NEC Electronics products listed in this document or any
other liability arising from the use of such NEC Electronics products. No
license, express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Electronics or others.

¢ Descriptions of circuits, software and other related information in this
document are provided for illustrative purposes in semiconductor product
operation and application examples. The incorporation of these circuits,
software and information in the design of customer's equipment shall be
done under the full responsibility of customer. NEC Electronics assumes no
responsibility for any losses incurred by customers or third parties arising
from the use of these circuits, software and information.

¢ While NEC Electronics endeavors to enhance the quality, reliability and
safety of NEC Electronics products, customers agree and acknowledge that
the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising
from defects in NEC Electronics products, customers must incorporate
sufficient safety measures in their design, such as redundancy, fire-
containment and anti-failure features.

* NEC Electronics products are classified into the following three quality
grades: “Standard”, “Special” and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products
developed based on a customer-designated “quality assurance program” for
a specific application. The recommended applications of NEC Electronics
product depend on its quality grade, as indicated below. Customers must
check the quality grade of each NEC Electronics product before using itin a
particular application.

"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.

"Special: Transportation equipment (automobiles, trains, ships,
etc.), traffic control systems, anti-disaster systems,
anti-crime systems, safety equipment and medical
equipment (not specifically designed for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters,
nuclear reactor control systems, life support systems and
medical equipment for life support, etc.
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The quality grade of NEC Electronics products is “Standard” unless
otherwise expressly specified in NEC Electronics data sheets or data books,
etc. If customers wish to use NEC Electronics products in applications not
intended by NEC Electronics, they must contact NEC Electronics sales
representative in advance to determine NEC Electronics 's willingness to
support a given application.

Note 1. "NEC Electronics" as used in this statement means NEC Electronics
Corporation and also includes its majority-owned subsidiaries.

2. "NEC Electronics products" means any product developed or
manufactured by or for NEC Electronics (as defined above).
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Regional Information

Some information contained in this document may vary from country to
country. Before using any NEC product in your application, please contact the
NEC office in your country to obtain a list of authorized representatives and
distributors. They will verify:

Device availability

Ordering information

Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for
third-party tools and components, host computers, power plugs, AC supply
voltages, and so forth)

Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other
legal issues may also vary from country to country.
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Tel: 044 4355111
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Preface

Readers This manual is intended for users who want to understand the functions of the
concerned microcontrollers.

Purpose This manual presents the hardware manual for the concerned microcontrollers.

Organization This system specification describes the following sections:
¢ Pin function
¢ CPU function
¢ Internal peripheral function

Module instances These microcontrollers may contain several instances of a dedicated module.
In general the different instances of such modules are identified by the index
“n”, where “n” counts from 0 to the number of instances minus one.

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

column
* Active low notation: xxx (pin or signal name is over-scored) or
/xxx (slash before signal name)
¢ Memory map address: High order at high stage and low order at low
stage
Note Additional remark or tip
Caution Item deserving extra attention
Numeric notation: e Binary: XXXX OF XXXg
¢ Decimal: XXXX
* Hexadecimal: XXXXp OF OX XXXX
Prefixes representing powers of 2 (address space, memory capacity):
« K (kilo): 210 = 1024
e M (mega): 220 = 10242 = 1,048,576
* G (giga): 230 = 10248 = 1,073,741,824

Register contents: X, x = don’t care

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

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

Further Information For further information see http://www.eu.necel.com.
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Chapter 1 Introduction

V850E/Dx3 series The V850E/Dx3 is a product series in NEC Electronics’ V850 family of single-
chip microcontrollers designed for automotive applications. Beside the V850E/
Dx3 - DJ3/DL3 the product series comprises the V850E/DG3 devices. For
further information about V850E/DG3 refer to the user's manual
“V850E/Dx3 - DG3”
Document number U18349EE

1.1 General

The V850E/Dx3 single-chip microcontroller devices make the performance
gains attainable with 32-bit RISC-based controllers available for embedded
control applications. The integrated V850 CPU offers easy pipeline handling
and programming, resulting in compact code size comparable to 16-bit CISC
CPUs.

The V850E/Dx3 provide an excellent combination of general purpose
peripheral functions, like serial communication interfaces (UARTS, Clocked
Serial Interfaces), timers, and measurement inputs (A/D Converter), with
dedicated CAN network support.

The devices offer specific power-saving modes to manage the power
consumption effectively under varying conditions.

Thus equipped, the V850E/Dx3 product line is ideally suited for automotive
applications, like dashboard or body. It is also an excellent choice for other
applications where a combination of sophisticated peripheral functions and
CAN network support is required.

(1) V850E CPU

The V850E CPU core is a RISC processor. Through the use of basic
instructions that can be executed in one clock period combined with an
optimized pipeline architecture, it achieves marked improvements in instruction
execution speed.

In addition, to make it ideal for use in digital control applications, a 32-bit
hardware multiplier enables this CPU to support multiply instructions,
saturated multiply instructions, bit operation instructions, etc.

Through two-byte basic instructions and instructions compatible with high level
languages, the object code efficiency in a C compiler is increased, and
program size can be reduced.

Further, because the on-chip interrupt controller provides high-speed interrupt
response and processing, this device is well suited for high level real-time
control applications.

(2) On-chip flash memory

The V850E/Dx3 microcontrollers have on-chip flash memory. It is possible to
program the controllers directly in the target environment where they are
mounted.

With this feature, system development time can be reduced and system
maintainability after shipping can be markedly improved.
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(3) A full range of software development tools

A development system is available that includes an optimized C compiler,
debugger, in-circuit emulator, simulator, system performance analyzer, and
other elements.

1.2 Features Summary

The following table provides a quick summary of the most outstanding
features.

Table 1-1 V850E/Dx3 features summary (1/4)

CPU

Core V850E1

Number of instructions 81

Minimum instruction execution time e 15.625ns (@ ¢ = 64 MHz) (uPD70F3424, yPD70F3425,
uPD70F3426A, pPD70F3427)2

e 31.25ns (@ ¢= 32 MHz) ( yPD70F3421, uPD70F3422,

uPD70F3423)2

General registers 32 registers (32 bits each)

Instruction set

V850E (compatible with V850 plus additional powerful instructions for reducing code and increasing execution
speed)

Signed multiplication (16 bits x 16 bits —32 bits or 32 bits x 32 bits —64 bits): 1 to 2 clocks

Saturated operation instructions (with overflow/underflow detection)
32-bit shift instructions: 1 clock

Bit manipulation instructions

Load/store instructions with long/short format

Signed load instructions

Internal flash memory

Size e 2 MB (uPD70F3426A)

e 1MB (uPD70F3427, yPD70F3425)

e 512 KB (UPD70F3424, uPD70F3423)
e 384 KB (UPD70F3422)

» 256 KB (UPD70F3421)

Flash protection ¢ N-Wire security function
e external programmer security function

Secure self programming
Internal data RAM

Size * 84 KB (UPD70F3426A)
e 60 KB (UPD70F3427)
o 32 KB (UPD70F3425)
¢ 24 KB (uUPD70F3424)
e 20 KB (UPD70F3423)
16 KB (UPD70F3422)
+ 12 KB (UPD70F3421)
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Table 1-1 V850E/Dx3 features summary (2/4)

Clock Generator

Internal spread-spectrum PLL (SSCG) 12-fold/16-fold, up to 64 MHz + 5 % be
Internal PLL 8-fold, 32 MHz
CPU frequency range e up to 64 MHz (uPD70F3424, uPD70F3425,

pPD70F3426A, uPD70F3427)3¢
e up to 32 MHz (UPD70F3421, pPD70F3422,

uPD70F3423)2°
Peripheral frequency range up to 16 MHz
Main crystal frequency range (main oscillator) | 4 MHz
Sub oscillator 32 KHz (typ.)
Internal oscillator 240 KHz (typ.)
Clock supervision 2 channels:

e main oscillator monitor
¢ sub oscillator monitor

Auxiliary frequency output

Built-in power saving modes
HALT / IDLE / WATCH / Sub-WATCH / STOP
External memory bus interface (WPD70F3427 only)

Address/data separated busses 24/32-bit
Chip select signals 4
DMA Controller
Number of channels 4
I/0 ports
Input/output ports e uPD70F3427: 101
¢ all others: 98
Input ports 16
A/D Converter
Number of channels e 16 (UPD70F3424, uPD70F3425, yPD70F3426A,
uPD70F3427)
e 12 (uPD70F3421, yPD70F3422, uPD70F3423)
Resolution 10-bit
Conversion modes * Continuous select mode

e Continuous scan mode
e Timer trigger mode
e Software trigger mode

Analog input channels shared with digital input port functionality
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Table 1-1 V850E/Dx3 features

summary (3/4)

Serial interfaces

Synchronous: CSI (CSIB)

3 channels (UPD70F3424, yPD70F3425, yPD70F3426A,
uPD70F3427)
2 channels (uUPD70F3421, uPD70F3422, yPD70F3423)

Asynchronous: UART (UARTA)

2 channels with LIN support

12C (1IC) 2 channels

CAN (CAN) ¢ 3 channels with 32 message buffers each
(UPD70F3421, yPD70F3422, uPD70F3423,
uPD70F3424, uPD70F3425, uPD70F3427)

e 2 channels with 32 message buffers each
(UPD70F3426A)
Timers
16-bit multi purpose timer/event counter (TMP) | 4 channels
16-bit multi purpose timer/counter (TMG) e 3channels

16-bit multi purpose timer/counter (TMZ)

10 channels (LPD70F3424, yPD70F3425,
pPD70F3426A, pPD70F3427)
6 channels (UPD70F3421, yPD70F3422, uPD70F3423)

16-bit PWM/PFM timer (TMY)

1 channel

Watch Timer (WT) 1 channel
Watch Calibration Timer (WCT) 1 channel
Watchdog Timer (WDT) 1 channel

LCD Controller/Driver (WPD70F3421, yPD70F3422, uPD70F3423)
Segment signal output max. 40
Common signal output max. 4

Modes 1/4 duty, 1/3 bias
LCD Bus Interface

Bus width 8-bit parallel

Bus control modes 2 modes:

RD strobe and WR strobe (“mod80”)
RD/WR signal and data strobe (“mod68”)

Transfer speed

100 KHz to 3.2 MHz

Stepper Motor Controller/Driver

Number of channels

6

Resolution

8-bit and 8-bit + 1

Sound Generator

Number of channels

1

Volume

9-bit volume level accuracy

Sound frequency

245 Hz to 6 KHz with min. resolution of + 20 Hz

Sound duration

256 steps
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Table 1-1

V850E/Dx3 features summary (4/4)

Interrupts and exceptions

Non-maskable interrupts

2 sources

Maskable interrupts

e 92 sources (WPD70F3424, yPD70F3425, uPD70F3426A,
pPD70F3427)

* 84 sources (WPD70F3421, yPD70F3422, uPD70F3423)

Software exceptions

32 sources

Exception trap

2 sources

ROM Correction

Number of channels

‘ 8 channels by DBTRAP

On-chip debug interface

Number of interfaces

‘ 1

Connection of an external N-Wire emulator

Internal Voltage Comparators

Number of channels

‘ 2

Power supply supervision

Power-On-Clear

‘ Generates reset at power-up and in case of power loss

Single supply operating voltage

Range

‘4.0Vt05.5va

Temperature range

Range T, =-40to +85°C
* @ ¢=67.2 MHz (UPD70F3424, uPD70F3425,
puPD70F3426A, yPD70F3427)2
e @ ¢=32MHz (UPD70F3421, yPD70F3422,
puPD70F3423)2
Package
Package e uPD70F3427: 208-pin QFP

¢ all others: 144-pin QFP

Package size

e puPD70F3427: 28 mm x 28 mm
e all others: 20 mm x 20 mm

Pin pitch

0.5 mm

Technology

CMOS

a; refer to Data Sheet
b

c)

The maximum CPU frequency as specified in the Data Sheet must not be exceeded.
Center output frequency of the SSCG, can be modulated up to +/- 5%.

Note The CAN controller of this device fulfils the requirements according ISO 11898.
Additionally, the CAN controller was tested according to the test procedures
required by ISO 16845. The CAN controller has successfully passed all test
patterns. Beyond these test patterns, other tests like robustness tests and
processor interface tests as recommended by C&S/FH Wolfenbuettel have
been performed with success.

User's Manual U17566EE5V1UMO0

40

www.DataSheetdU.com




Chapter 1

Introduction

1.3 Product Series Overview

Table 1-2 shows the common and different features of the microcontrollers.

Table 1-2 V850E/Dx3 product series overview

V850E/DL3 V850E/DJ3
Part number
puPD70F3427 | uPD70F3426A| pPD70F3425 | yPD70F3424 | pPD70F3423 | yPD70F3422 | yPD70F3421
:Le;]';?'y Flash 1MB 11 “&BB: 1MB 512 KB 384 KB 256 KB
RAM 60 KB Z‘:KKBB: 32KB 24 KB 20 KB 16 KB 12KB
External memory interface provided -
DMA 4 ch
Operating |Main oscillator with SSCG® 67.2 MHz max. 32 MHz max.
clock® Internal oscillator 240 KHz typ.
Sub oscillator 32 KHz typ.
I/O ports  |Input/Output 101 98
Input 16
A/D converter 16 channels 12 channels
Timers T™Z 10 channels 6 channels
TMP 4 channels
T™MG 3 channels
T™Y 1 channel
WDT 1 channel
Watch provided
Watch calibration provided
Serial CAN 3 channels | 2 channels ‘ 3 channels
interfaces UARTA 2 channels
CSiB 3 channels 2 channels
1’c 2 channels
Interrupts | External (maskable) 8 channels 7 channels
Internal (maskable) 84 channels 77 channels
NMI 2 channels (1 external, 1 internal)
Other ROM Correction by DBTRAP 2x8
functions 8 channels channels 8 channels
Power-On-Clear provided
Voltage Comparator 2 channels
Clock supervision 2 channels
Sound Generator 1 channel
Comiatertore 6 chammle
LCD-Controller/Driver none 40 x 4
LCD Bus Interface provided
Auxiliary frequency output provided
On-Chip debug provided
Operating voltage® 35Vto55V
Package 208-pin QFP 144-pin LQFP
a)

The additional 1 MB flash memory respectively 24 KB RAM is accessible via the VSB, and thus the access
requires an additional CPU clock cycle.

b)  Refer to the Data Sheet.
©) SSCG: spread spectrum clock generator
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1.4 Description

Figure 1-1 provides a functional block diagram of the V850E/DJ3
(WPD70F3421, yPD70F3422, yPD70F3423, yPD70F3424, uPD70F3425,
pPD70F3426A) microcontrollers.

Power and Reset

VCMPO, VCMP1 —~{ 2 x Voltage 4ﬁ| Reset
VCMPOO, VCMPO1 Comparator

|POC|

Power supply

Memory
Note 1 Note 7]
NMI ote CPU ROM o

INTPO to INTP6 ___,| Interrupt Correction Flash
Controller CPU Core

INTP7Ve:

Note §
RAM

Note 9

Serial Interfaces System Controller

1MB
VSB
Flash

RXDAO, RXDA1 —>

2 x UARTA f«+—n

TXDAO, TXDAL ~——| [Erg]

SIBO, SIB1, SIB2Note2 — Note -

SOBO, SOB1, SOB22 ~——| 3/2 x CSIB oy

SCKBO, SCKB1, SCKB2'te2 ~— BRG ontro 24 KB
5

. . Unit DE—
CRXDO, CRXD1, CRXD2Y5 o2 O On-Chip Debug Unit DMA BAM
CTXDO, CTXD, CTXD2%s x

SDAO, SDA1 ¢
2x1’C Bus
SCLO, SCL1 .
Bridge

NPB (NEC Peripheral Bus)

c
S
°
e
s
S
=
o
4

Standby Controller

|

VSB (V850 System Bus)

Note 1

Control Interfaces i
ANIO-ANI11 Note3
10-bit ADC | ports |
ANI12-ANI1EN S ——~|  16/12  |o ]
Channels ]]Il][]}]]]]l[
AV —~
NSNS NSNS NSNS
O NMITOVOANDDIDOANM
ELD.CLQ.Q.&Q.ED.Q_EE EE
SM11 to SM14 2222282852250 5p
SM21 to SM24 888988088 c000
foaaacafaoaggyqy
SM31 to SM34 ~——|  Stepper gaaa
Motor [
SM41 to SM44 ciD
SM51 to SM54 Clock Generator
Internal oscillator
SM61 to SM64
SGO/SGOF
SGO X [ XT1
SGOA
Sub oscillator [
SEGO to SEG39 Note 4 16-bit Timer
COMO to COM3 LCD C/D O
TMYO [
DBDO to DBD7 ~+——*{ Main oscillator [E—
DBRD-+——LCD Bus I/F [*=—
DBWR~—]| 1
16-bit Timer
TMZ0 - TMZ5 Clock Generator
; ~—RESET
16-bit Timer —=FOuUT
TIG11 to TIG14 — TMZ6 - TMZ9 PLL | ~FouT
TIG20 to TIG25 ——|
16-bit Timer .
THeo-wez iy St osellator
i -bit Timer f :
TOGO1 to TOG04 : weT atch Calibration Supervision
TOG11 to TOG14 : el
TOG21 to TOG24
TIP0O, TIPOL—— 16-bit Timer
TIP10, TIP11 Auxiliary Functions
TIP20, TIP21 -
TIP30, TIP31—={ 16-bit Timer |, g
TOPO0O, TOPOL TMPO - TMP3 R
TOP10, TOP11 Watchdog N-Wire [ RSt
TOP20, TOP21 Timer debug IIF [ bbo
TOP30, TOP31~——( [

Figure 1-1 V850E/DJ3 (uPD70F3421, yPD70F3422, yPD70F3423, yPD70F3424,
HPD70F3425, yPD70F3426A) block diagram
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Table 1-3 summarizes the different features of the of the V850E/DJ3
(uPD70F3421, uPD70F3422, uPD70F3423, yPD70F3424, yPD70F3425,
pPD70F3426A) microcontrollers, marked as “Notes” in Figure 1-1.
Table 1-3 Feature set differences
Note | Feature |uPD70F3426A| pPD70F3425 | pPD70F3424 | yPD70F3423 | uPD70F3422 | uPD70F3421
1 INTP7 S S S — — —
2 CSIB2 S S S — — —
3 ANI12
to ANI15 v v v T T o
4 LCD-C/D — — — S S S
CAN2 — v v v v v
6 TMZ6
to TMZ9 v v v T T o
Flash 1 MB 1 MB 512 KB 512 KB 384 KB 256 KB
RAM 60 KB 32 KB 24 KB 20 KB 16 KB 12 KB
9 VSB Flash 1 MB — — — — —
10 VSB RAM 24 KB — — — — —
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VCMPO, VCMP1 ——
VCMPQO, VCMPO1 ~——

NMI ———
INTPO to INTP7 ———{

Serial Interfaces
RXDAO, RXDA1 ——|
TXDAO, TXDA1 ~——

SIBO, SIB1, SIB2 ——=
SOBO, SOB1, SOB2 ~——

Figure 1-2 provides a functional block diagram of the V850E/DL3 yPD70F3427
microcontroller.
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1

16-bit Timer
WT

Watchdog
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0 PO7 ~—
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P20
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Figure 1-2 V850E/DL3 (uPD70F3427) block diagram
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Chapter 1 Introduction

Structure of the In the diagram, the building blocks are grouped according to their function.

diagram At the top of the diagram, you find the functions for controlling power supply

and reset.

The upper right-hand section shows the building blocks of the CPU system and
the memory interface components. The I/O ports are summarized below that
section.

The left-hand section of the block diagram identifies the interfaces to
peripherals and also the built-in timers. All these components are connected to
and can be controlled via the internal bus.

The Clock Generator, depicted in the lower right-hand section, plays a central
role. It generates and monitors not only the clocks for the CPU and the
peripheral interfaces, but also governs the power save modes that can be
entered when the device is not in use.

Structure of the This manual explains how to use the V850E/Dx3 microcontroller devices. It
manual provides comprehensive information about the building blocks, their features,
and how to set registers in order to enable or disable specific functions.

The manual provides individual chapters for the building blocks. These
chapters are organized according to the grouping in the diagram.

¢ Core functions

“Pin Functions*” on page 27

“CPU System Functions” on page 113
“Clock Generator” on page 139
“Interrupt Controller (INTC)" on page 201

¢ Memory access

“Flash Memory*“ on page 269

“Bus and Memory Control (BCU, MEMC)" on page 289
“DMA Controller (DMAC)“ on page 349

“ROM Correction Function (ROMC)“ on page 375
“Code Protection and Security” on page 393

e Timers

“16-bit Timer/Event Counter P (TMP)“ on page 397
“16-bit Interval Timer Z (TMZ)“ on page 483

“16-bit Multi-Purpose Timer G (TMG)" on page 493
“Watch Timer (WT)“ on page 545

“Watchdog Timer (WDT)" on page 565

e Serial interfaces
“Asynchronous Serial Interface (UARTA)" on page 575
“Clocked Serial Interface (CSIB)“ on page 609
“PC Bus (IIC)“ on page 645
“CAN Controller (CAN)“ on page 719
e Control interfaces

“A/D Converter (ADC)" on page 857

“Stepper Motor Controller/Driver (Stepper-C/D)“ on page 883
“LCD Controller/Driver (LCD-C/D)” on page 897

“LCD Bus Interface (LCD-I/F)“on page 911

“Sound Generator (SG)“ on page 929
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e Power and reset

“Power Supply Scheme* on page 1
“Reset” on page 953
“Voltage Comparator” on page 963

¢ Auxiliary functions
“On-Chip Debug Unit“ on page 969

1.5 Ordering Information

Table 1-4 V850E/Dx3 ordering information
NEC order code Pin/package Memory size Remarks
UPD70F3421GJ(A)-GAE-QS-AX 144 pin LQFP 256 KB flash -
UPD70F3422GJ(A)-GAE-QS-AX 144 pin LQFP 384 KB flash -
UPD70F3423GJ(A)-GAE-QS-AX 144 pin LQFP 512 KB flash -
UPD70F3424GJ(A)-GAE-QS-AX 144 pin LQFP 512 KB flash -
UPD70F3425GJ(A)-GAE-QS-AX 144 pin LQFP 1 MB flash -
UPD70F3426AGJ(A)-GAE-QS-AX 144 pin LQFP 2 MB flash VSB flash and RAM
UPD70F3427GD(A)-LML-QS-AX 208 pin QFP 1 MB flash External bus I/F
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Chapter 2 Pin Functions

This chapter lists the ports of the microcontroller. It presents the configuration
of the ports for alternative functions. Noise elimination on input signals is
explained and a recommendation for the connection of unused pins is given at
the end of the chapter.

2.1 Overview

The microcontroller offers various pins for input/output functions, so-called
ports. The ports are organized in port groups.

To allocate other than general purpose input/output functions to the pins,
several control registers are provided.

For a description of the terms pin, port or port group, see “Terms*on page 32.

Features summary e« Number of ports and port groups:

. Number of ports
Device Number of port groups
1/0 ports Input ports
uPD70F3427 101 16 15
all others 98 16 14
¢ 5V 1/0:

Can be used as 3V I/0O with degraded electrical parameters. Please refer to
the Data Sheet.

* 24 high-drive ports for direct stepper motor drive.
¢ Configuration possible for individual pins.

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

One out of two input thresholds

One out of two input characteristics (Schmitt and non-Schmitt)
Output current limit

— Open drain emulation

* The following registers are offered for most of the ports:
— Direct register for reading the pin values

— Port register with selectable read source (for improved bit set / bit clear
capabilities)
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2.1.1

Figure 2-1

Description

This microcontroller has the port groups shown below.

Port group 0

Port group 1

Port group 2

Port group 3

Port group 4

Port group 5

Port group 6

Port groups
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P00

to

P07

P16
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P20
to

P27

P30
to

P37

P40
to

P47

P50
to

P57
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to

P67

P70

P715

P80

P87

P90

P97

P100

P107
P110
to
P117
P120
to
P127
P130
to

P137

P140
to
P142

MEM-I/F

Port group 7

Port group 8

Port group 9

Port group 10

Port group 11

Port group 12

Port group 13

Port group 14
(WPD70F3427 only)

External memory
interface

(WPD70F3427 only)
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Port group overview Table 2-1 gives an overview of the port groups. For each port group it shows
the supported functions in port mode and in alternative mode. Any port group
can operate in 8-bit or 1-bit units. Port group 7 can additionally operate in
16-bit units.

Table 2-1 Functions of each port group (1/2)

Port Function
group .
name Port mode Alternative mode

0 8-bit input/output e External interrupt O to 6

¢ Non maskable interrupt

¢ N-Wire debug interface reset

e Output state of internal Voltage Comparators 0
and 1

1 2-bit input/output | ¢ [2CO data/clock line

2 8-bit input/output e Timer TMGO to TMG1 channels

* 12C1 data/clock line

e LCD controller segment signal output
(UPD70F3421, uPD70F3422, uPD70F3423 only)

3 8-bit input/output e UARTAO transmit/receive data,

e UARTA1 transmit/receive data

* 12C1 data/clock line

e LCD controller segment signal output
(uPD70F3421, yPD70F 3422, uPD70F3423 only)

e Timer TMG2 channels

e Timer TMPO to TMP3 channels

e External memory interface data lines 18, 19
(uPD70F3427 only)

4 8-bit input/output ¢ Clocked Serial Interface CSIBO0 data/clock line

¢ Clocked Serial Interface CSIB1 data/clock line

e External interrupt 6

e LCD controller segment signal output
(WPD70F3421, yPD70F3422, yPD70F3423 only)

e CANO transmit/receive data

5 8-bit input/output e External interrupt 7 (WPD70F3424, yPD70F3425,
uPD70F3426A, uPD70F3427 only)

e Sound Generator outputs

¢ Frequency output

¢ N-Wire interface signals

e CAN1 transmit/receive data

¢ UARTA1 transmit/receive data

6 8-bit input/output e Timer TMPO to TMP3 channels
e Timer TMG2 channels

e LCD controller segment signal output
(uPD70F3421, yPD70F3422, yPD70F3423 only)

 12C0 data/clock line

7 16-bit input e A/D Converter input
- UPD70F3424, yPD70F3425, uPD70F3426A,
UPD70F3427: 16 channels

- pPD70F3421, yPD70F3422, yPD70F3423: 12
channels
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Table 2-1 Functions of each port group (2/2)

Port

group
name

Function

Port mode

Alternative mode

8

8-bit input/output

e Clocked Serial Interface CSIB2 data/clock line
(uPD70F3424, uPD70F3425, uPD70F3426A,
puPD70F3427 only)

e LCD controller segment signal output
(WPD70F3421, yPD70F3422, yPD70F3423 only)

e Timer TMYO output
* Frequency output
¢ Inverted frequency output

e External interrupt 7 (WPD70F3424, yPD70F3425,
uPD70F3426A, uPD70F3427 only)

¢ UARTAO transmit/receive data

e External memory interface data lines 16, 17
(uPD70F3427 only)

8-bit input/output

e LCD Bus I/F data lines (WPD70F3424,
uPD70F3425, yPD70F3426A, pPD70F3427 only)

e Clocked Serial Interface CSIB1 data/clock line

e Clocked Serial Interface CSIB2 data/clock line
(WPD70F3424, yPD70F3425, uPD70F3426A,
pPD70F3427 only)

e LCD controller sesgment/common signal output
(WPD70F3421, yPD70F3422, yPD70F3423 only)

e External memory interface data lines 24 to 31
(WPD70F3427 only)

10

8-bit input/output

e Timer TMPO to TMP3 channels
e LCD Bus I/F read/write strobe

e LCD controller segment signal output
(WPD70F3421, yPD70F3422, yPD70F3423 only)

e Clocked Serial Interface CSIBO data/clock line

e External memory interface data lines 20 to 23
(WPD70F3427 only)

11

8-bit input/output

e Stepper Motor Controller/Driver outputs

e Timer TMG2 channels (UPD70F3424,
pPD70F3425, yPD70F3426A, pPD70F3427 only)

e Sound Generator outputs

12

8-bit input/output

e Stepper Motor Controller/Driver outputs

13

8-bit input/output

e Stepper Motor Controller/Driver outputs
e Timer TMGO to TMG1 channels

14

3-bit input/output

External memory interface for ypD70F3427 only:
¢ Bus clock
e Byteenable 2,3

MEM-I/F

External memory interface (UPD70F3427 only):
e Address lines 0to 23

e Chip selects 0, 1, 3, 4

¢ Read/write strobe

e Data wait request

e Byte enable 0, 1

e Datalines0to 15
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Pin configuration To define the function and the electrical characteristics of a pin, several control
registers are provided.

¢ For a general description of the registers, see “Port Group Configuration
Registers” on page 33.

* For every port, detailed information on the configuration registers is given in
“Port Group Configuration” on page 54.

There are three types of control circuits, defined as port types. For a
description of the port types, see “Port Types Diagrams* on page 49.
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2.1.2 Terms

In this section, the following terms are used:
* Pin
Denotes the physical pin. Every pin is uniquely denoted by its pin number.

A pin can be used in several modes. Depending on the selected mode, a pin
name is allocated to the pin.

¢ Port group

Denotes a group of pins. The pins of a port group have a common set of port
mode control registers.

¢ Port mode / Port

A pin in port mode works as a general purpose input/output pin. It is then
called “port”.

The corresponding name is Pnm. For example, PO7 denotes port 7 of port
group 0. It is referenced as “port P07”.

¢ Alternative mode
In alternative mode, a pin can work in various non-general purpose input/

output functions, for example, as the input/output pin of on-chip peripherals.

The corresponding pin name depends on the selected function. For
example, pin INTPO denotes the pin for one of the external interrupt inputs.

Note that for example P00 and INTPO denote the same physical pin. The
different names indicate the function in which the pin is being operated.

¢ Port type

A control circuit evaluates the settings of the configuration registers. There
are different types of control circuits, called “port types”.

2.1.3 Noise elimination

The input signals at some pins are passing a filter to remove noise and
glitches. The microcontroller supports both analog and digital filters. The
analog filters are always applied to the input signals, whereas the digital filters
can be enabled/disabled by control registers.

See “Noise Elimination” on page 104 for a detailed description.
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2.2 Port Group Configuration Registers

This section starts with an overview of all configuration registers and then
presents all registers in detail. The configuration registers are classified in the

following groups:

* “Pin function configuration“ on page 34

* “Pin data input/output” on page 39

* “Configuration of electrical characteristics” on page 41

o “Alternative input selection” on page 44

2.2.1 Overview

For the configuration of the individual pins of the port groups, the following

registers are used:

Table 2-2 Registers for port group configuration

Register name Shortcut Function

Port mode register PMn Pin function configuration
Port mode control register PMCn

Port function control register PFCn

Port LCD control register PLCDCn

On-chip debug mode register OCDM

Port register Pn Pin data input/output
Port read control register PRCn

Port pin read register PPRn

Port drive strength control register PDSCn Configuration of electrical
Port input characteristic control register PICCn characteristics

Port input level control register PILCn

Port open drain control register PODCn

Peripheral function select register

PFSRO to PFSR3

Alternative input selection

n=0to 14
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2.2.2 Pin function configuration

The registers for pin function configuration define the general function of a pin:

An overview of the register settings is given in the table below.

input mode or output mode

port mode or alternative mode

selection of one of the alternative output functions ALT1-OUT/ALT2-OUT

pin usage for LCD Controller/Driver output LCD_OUT

normal mode or on-chip debug mode (N-Wire interface)

Table 2-3 Pin function configuration (overview)

Registers
Function /O
OCDM PLCDC PMC PFC PM

Port mode (output) 0 X 0 (0]
Port mode (input) X 1 |
Alternative output 1 mode 0 0 0 (0]
Alternative output 2 mode 0 1 1 0 o}
Alternative input mode X 1 |
LCD signal output

(segment or common signal) 1 X X X o
On-chip debug mode? 1 X X X X I/0

a) In on-chip debug mode, the corresponding pins are automatically set as input or output pins to

provide the N-Wire interface. In this mode the configuration of these pins can not be changed
by the pin configuration registers.
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O

Access
Address

Initial Value

Table 2-4

PMn - Port mode register

The 8-bit PMn register specifies whether the individual pins of the port group n
are in input mode or in output mode.

This register can be read/written in 8-bit and 1-bit units.

see “Port Group Configuration”on page 54

FFy. This register is initialized by any reset.

7 6

5

4 3 2 1 0

| PMn7 | PMn6 | PMn5 \ PMn4 \ PMn3 \ PMn2 \ PMn1 | PMnO |

R/W R/W

PMn register contents

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

Bit position

Bit name

Function

7t00

PMn[7:0]

Specifies input/output mode of the corresponding pin
0: Output mode (output enabled)
1: Input mode (output disabled)
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(2) PMCn - Port mode control register

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

For port groups with up to eight ports, this is an 8-bit register. For port groups
with up to 16 ports, this is a 16-bit register.

Access This register can be read/written in 8-bit and 1-bit units.
16-bit registers can also be read/written in 16-bit units.

Address see “Port Group Configuration” on page 54
Initial Value 00y or 0000y. This register is initialized by any reset.
7 6 5 4 3 2 1 0

| PMCn7 | PMCn6 | PMCn5 \ PMCnd \ PMCn3 \ PMCn2 \ PMChn1 | PMCnO |
R/W R/W R/W R/W R/W RIW R/W R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘PMCn15‘PMCn14|PMCn13‘PMCn12‘PMCnH |PMCn10| PMCn9 \ PMCn8 \ PMCn7 | PMCn6 \ PMCn5 \ PMCn4 | PMCn3 | PMCn2 \ PMCn1 | PMCnO |
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2-5 PMCn register contents

Bit position | Bit name | Function

7100 PMCn[7:0] | Specifies the operation mode of the corresponding pin
or or 0: Port mode
15100 PMC[15:0] | 1: Alternative mode

(3) PFCn - Port function control register

If a pin is in alternative mode and serves as an output pin (PMn.PMnm = 0)
some pins offer two output functions ALT1-OUT and ALT2-OUT.

The 8-bit PFCn register specifies which output function of a pin is to be used.
Access This register can be read/written in 8-bit and 1-bit units.
Address see “Port Group Configuration® on page 54
Initial Value PFCO: 20
other PFCn: 00y
This register is initialized by any reset.

7 6 5 4 3 2 1 0
| PFCn7 | PFCn6 | PFCn5 \ PFCné \ PFCn3 \ PFCn2 \ PFCni | PFCnO |
R/W R/W R/W R/W R/W RIW R/W R/W

Table 2-6 PFCn register contents

Bit position | Bit name | Function

7t00 PFCn[7:0] | Specifies the output function of the pin

0: Alternative output mode 1 (ALT1-OUT)

1: Alternative output mode 2 (ALT2-OUT)
See “Port Group Configuration”on page 54 for a list of
the possible output modes.
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4)

Access
Address

Initial Value

Table 2-7

Note

PLCDCn - Port LCD control register

Some port groups comprise pins for signal output of the LCD Controller Driver.
For those port groups, the 8-bit PLCDCn register specifies whether an
individual pin of port group n serves as an output pin of the LCD Controller/

Driver or not.

This register can be read/written in 8-bit and 1-bit units.

see “Port Group Configuration”on page 54

00y. This register is initialized by any reset.

7

5

4 3 2 1 0

| PLCDCn7 | PLCDCn6 | PLCDCN5 \ PLCDCn4 \ PLCDCn3 \ PLCDCN2 \ PLCDCn1 | PLCDCNO |

R/W R/W R/W

PLCDCn register contents

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

Bit position

Bit name

Function

7100

PLCDCnN[7:0]

Enables LCD function of the pin:
0: Pin is not allocated to the LCD Controller/Driver.
Pin function is specified in PMn, PMCn and PFCn
1: Pin serves as an output pin of the LCD Controller/
Driver. Data is output directly from buffers of the
LCD Controller/Driver. Bit Pn.Pnm is neglected.

If PLCDCn.PLCDCnm = 1, the settings of the bits m in registers PMn, PMChn,
and PFCn are neglected.
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Chapter 2 Pin Functions

(5) OCDM - On-chip debug mode register

The 8-bit OCDM register specifies whether dedicated pins of the
microcontroller operate in normal operation mode or can be used for on-chip
debugging (N-Wire interface). The setting of this register concerns only those
pins that can be used for the N-Wire interface: PO5/DRST, P52/DDI, P53/DDO,
P54/DCK, and P55/DMS.

To make these pins available for on-chip debugging, bit OCDM.OCDMO0 must
be set while pin DRST is high. If the on-chip debug mode is selected, the
corresponding pins are automatically set as input or output pins, respectively.
Setting of bits PMn.PMnm is not necessary.

For more details refer to “On-Chip Debug Unit“ on page 969.

Access This register can be read/written in 8-bit and 1-bit units.
Address FFFF FOFCy

Initial Value 004/014:

¢ After Power-On Clear reset, the normal operation mode is selected
(OCDM.OCDMO = 0).

* After external reset, the dedicated pins are available for on-chip debugging
(OCDM.OCDMO = 1).

* After any other reset, bit OCDMO holds the same value as before the reset.

7 6 5 4 3 2 1 0
| 0 | 0 | 0 | 0 0 0 0 OCDMO
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-8 OCDM register contents

Bit position Bit name Function

0 OCDMO Enables/disables N-Wire interface:

0: Pins are used in normal operation mode (port
mode or alternative mode).

1: Pins are used in on-chip debug mode.

Note If the pins PO5/DRST, P52/DDI, P53/DDO, P54/DCK, and P55/DMS are used
as N-Wire interface pins their configuration can not be changed by the pin
configuration registers.
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2.2.3 Pin data input/output

If a pin is in port mode, the registers for pin data input/output specify the input
and output data.
(1) Pn - Port register

In port mode (PMCn.PMCnm=0), data is input from or output to an external
device by writing or reading the Pn register.

For port groups with up to eight ports, this is an 8-bit register. For port groups
with up to 16 ports, this is a 16-bit register.

Access This register can be read/written in 8-bit and 1-bit units.
16-bit registers can also be read/written in 16-bit units.

Address see “Port Group Configuration® on page 54

Initial Value 00y or 0000y. This register is cleared by any reset.

Note After reset, the ports are in input mode (PMn.PMnm = 1). The read input value
is determined by the port pins.

7 6 5 4 3 2 1 0
Pn7 Pn6 Pn5 Pn4 Pn3 Pn2 Pn1 PnO
R/W R/W R/W R/W R/W R/W R/W R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|Pn15|Pn14|Pn13|Pn12|Pn11|Pn10| Pn9 | Pn8 | Pn7 | Pn6 | Pn5 | Pn4 | Pn3 | Pn2 | Pn1 | Pno |
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Table 2-9 Pn register contents

Bit position Bit name Function

7t00 Pn[7:0] Data, see Table 2-10 for details.
or or
15t00 Pn[15:0]

Note The value written to register Pn is retained until a new value is written to
register Pn.

Data is written to or read from the Pn register as follows:

Table 2-10 Writing/reading register Pn

Function PRC PM /0

Write to Pn

and output contents of Pn to pins X 0 o

Write to Pn X 1 |

without affecting the pin status

Read from Pn 0 1 |

and thus read the pin status

Read from Pn X 0 (0]

and disregard the pin status 1 1 |
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(2) PRCn - Port read control register
In input mode (PMn.PMnm = 1), the 8-bit PRCn register specifies whether the
pin status or the contents of register Pn are read (see also Table 2-10). Each
PRCn register contains only one control bit which defines the read source of all
ports of the entire port group n.
Access This register can be read/written in 8-bit and 1-bit units.
Address see “Port Group Configuration” on page 54
Initial Value 00y. This register is cleared by any reset.
7 6 5 4 3 2 1 0
X X X X X PRCNO
R/W R/W R/W R/W R/W R/W R/W R/W
Table 2-11 PRCn register contents
Bit position Bit name Function
0 PRCnO Specifies which data are to be read in port group n:
0: Pin status is read
1: Contents of Pn are read
Note If PMn.PMnm = 0, the contents of Pn are read in any case - independent of
PRCn.PRCnm.
(3) PPRn - Port pin read register
The 8-bit PPRn register reflects the actual pin value, independent of the control
registers set-up.
Access This register is read-only, in 8-bit and 1-bit units.
16-bit registers can also be read in 16-bit units.
Address see “Port Group Configuration” on page 54
Initial Value 00y or 0000y. This register is cleared by any reset.
7 6 5 4 3 2 1 0
PPRn7 | PPRné | PPRn5 | PPRn4 | PPRn3 | PPRn2 | PPRn1 | PPRNO
R R R R R R R R
Table 2-12 PPRn register contents
Bit position Bit name Function
7t00 PPRnN[7:0] Actual pin value
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2.2.4 Configuration of electrical characteristics

The registers for the configuration of electrical characteristics are briefly
described in the following. For details refer to the Data Sheet.
(1) PDSCn - Port drive strength control register

The 8-bit PDSCn register selects the output current limiting function for high- or
low-drive strength.

Access This register can be read/written, in 8-bit and 1-bit units.
Address see “Port Group Configuration® on page 54
Initial Value 00y. This register is cleared by any reset.
7 6 5 4 3 2 1 0

PDSCn7 | PDSCn6 | PDSCn5 | PDSCn4 | PDSCn3 | PDSCn2 | PDSCn1 | PDSCn0
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-13 PDSCn register contents

Bit position Bit name Function

7t00 PDSCn[7:0] | Specifies output current limiting function:
0: Limit 1.
1: Limit 2.

For the detailed specification of "Limit 1" and "Limit 2" refer to the Data Sheet.

(2) PICCn - Port input characteristic control register

The 8-bit PICCn register selects between Schmitt Trigger or non-Schmitt
Trigger input characteristics.

Access This register can be read/written in 8-bit and 1-bit units.
Address see “Port Group Configuration® on page 54
Initial Value FFy. This register is cleared by any reset.
7 6 5 4 3 2 1 0

PICCn7 | PICCn6 | PICCn5 | PICCn4 | PICCn3 | PICCn2 | PICCn1 | PICCnO
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-14 PICCn register contents

Bit position Bit name Function

7t00 PICCn[7:0] | Specifies Trigger input characteristics:
0: non-Schmitt Trigger
1: Schmitt Trigger
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(3) PILCnh - Port input level control register
The PILCn register selects between different input characteristics for Schmitt
Trigger (PICCn.PICCnm = 1) and non-Schmitt Trigger (PICCn.PICCnm = 0).
For port groups with up to eight ports, this is an 8-bit register. For port groups
with up to 16 ports, this is a 16-bit register.
Access This register can be read/written in 8-bit and 1-bit units.
16-bit registers can also be read/written in 16-bit units.
Address see “Port Group Configuration” on page 54
Initial Value 00y

15 14 13 12

This register is initialized by any reset.

7 6 5 4 3 2 1 0
PILCn7 | PILCn6 | PILCn5 | PILCn4 | PILCn3 | PILCn2 | PILCn1 | PILCnO
R/W R/W R/W R/W R/W R/W R/W R/W

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

PILCATPILCATIPILCRT PILCRT PILCRTPILCAT o o oo ns|piLcn7 |PiLcns|PiLcns |PiLcna |PiLcn3 |PILcn2 |PiLcnt [PILCRO

5 4 3

1 0

R R R R

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

Table 2-15 PILCn register contents

42

Bit position Bit name Function
7t00 PILCn[7:0] | Selects the input level:
or or for Schmitt Trigger (PICCn.PICCnm = 1):

15t0 0 PILC[15:0] 0: Schmitt 1

1: Schmitt 2
for non-Schmitt Trigger (PICCn.PICCnm = 0):

0: CMOSH1
1: CMOS2
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(4) PODCNnh - Port open drain control register

The PODCn register selects the output buffer function as push-pull or open-
drain emulation.

Access This register can be read/written in 8-bit and 1-bit units.
Address see “Port Group Configuration® on page 54
Initial Value 00y. This register is cleared by any reset.
7 6 5 4 3 2 1 0

PODCn7 | PODCn6 | PODCn5 | PODCn4 | PODCn3 | PODCn2 | PODCn1 | PODCNO
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-16 PODCn register contents

Bit position Bit name Function

7t00 PODCNnN[7:0] | Specifies the output buffer function:
0: push-pull
1: open drain emulation output mode

If open drain emulation is enabled the output function of concerned pin is
automatically enabled as well, independently of the PMn.PMnm setting.

Caution Depending on the capacitive load applied to an output pin Pnm (PMnm = 0) in
open-drain emulation (PODCnm = 1) a change from low to high level may take
a remarkable rise time.

Hence a read of the port pin status
¢ via the PPRn register or
¢ Pn register with PRCn = 0 (pin status read)

immediately after setting Pnm to high level may still return low level at Pnm.

Particular attention is needed when a read-modify-write instruction (SET1,
CLR1, NOT1) is executed after setting Pnm = 1 (with PRCn0 = 0) to
manipulate another port pin of the same port group n during the rise time of the
Pnm output.

In this case the read of Pnm may show 0 (though it should be 1) and the 0 is
written back to Pnm at the end of the read-modify-write instruction.
Consequently Pnm may never reach high level at the output pin.
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2.2.5 Alternative input selection

Alternative input functions of CSIBO...CSIB2, UARTO...UART1, I2C0, I°CH,
INTPS6, INTP7, TMPO... TMP3 and TMGO...TMG2 are provided on two pins
each. Thus you can select on which pin the alternative function should appear.
For this purpose, four peripheral function select registers PFSRk (k = 0 to 3)
are provided.

Note The selection of the alternative input function is done by a different circuit than
the selection of the alternative output function. Therefore, the registers for
selecting the alternative input functions (PFSR) are not reflected in the block
diagrams of the port types in chapter “Port Types Diagrams* on page 49.
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(1) PFSRO - Peripheral function select register

The 8-bit PFSRO register selects the alternative input paths for the peripheral
functions CSIBO...2, I°C0, I1°C1, INTP6 and INTP?.

Access This register can be read/written in 8-bit units.
Address FFFF F720y4

Initial Value 01y. This register is initialized by any reset.

7 6 5 4 3 2 1 0
PFSRO7 | PFSR06 | PFSR05 | PFSR04 0@ PFSR02 | PFSRO1 | PFSR0O0
R/W R/W R/W R/W R R/W RW R/W

) This bit may be written, but write is ignored.

Table 2-17 PFSRO register contents

Bit position Bit name Function

7 PFSR0O7 Specifies the alternative input path for INTP7:
0: INTP7 is input from P50 (INTP7_0)
1: INTP7 is input from P84 (INTP7_1)

6 PFSR06 Specifies the alternative input path for INTP6:
0: INTP6 is input from P07 (INTP6_0)
1: INTP6 is input from P40 (INTP6_1)

5 PFSR05 Specifies the alternative input path for [°CH1:

0: SCL1 is input from P21 (SCL1_0)
SDAA1 is input from P20 (SDA1_0)

1: SCL1 is input from P31 (SCL1_1)
SDAT1 is input from P30 (SDA1_1)

4 PFSR04 Specifies the alternative input path for [2CO:

0: SCLO is input from P17 (SCLO_0)
SDAQ is input from P16 (SDAQ_0)

1: SCLO is input from P64 (SCLO_1)
SDAQ is input from P65 (SDAO_1)

2 PFSR02 Specifies the alternative input path for CSIB2:

0: SCKB2 is input from P82 (SCKB2_0)
SIB2 is input from P80 (SIB2_0)

1: SCKB2 is input from P96 (SCKB2_1)
SIB2 is input from P94 (SIB2_1)

1 PFSRO1 Specifies the alternative input path for CSIB1:

0: SCKBH1 is input from P45 (SCKB1_0)
SIB1 is input from P43 (SIB1_0)

1: SCKBA1 is input from P92 (SCKB1_1)
SIB1 is input from P90 (SIB1_1)

0 PFSRO00 Specifies the alternative input path for CSIBO:

0: SCKBO is input from P42 (SCKBO0_0)
SIBO is input from P40 (SIBO_0)

1: SCKBO is input from P107 (SCKBO0_1)
SIBO is input from P105 (SIB0_1)
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(2) PFSR1 - Peripheral function select register

The 8-bit PFSR1 register selects the alternative input paths for the peripheral
functions TMPO...3.

Access This register can be read/written in 8-bit units.
Address FFFF F722y

Initial Value 01y. This register is initialized by any reset.

7 6 5 4 3 2 1 0
PFSR17 | PFSR16 | PFSR15 | PFSR14 | PFSR13 | PFSR12 | PFSR11 | PFSR10
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-18 PFSR1 register contents

Bit position Bit name Function

7 PFSR17 Specifies the alternative input path for timer channel 1
of TMP3:

0: TIP31 is input from P67 (TIP31_0)

1: TIP31 is input from P102 (TIP31_1)

6 PFSR16 Specifies the alternative input path for timer channel 0
of TMP3:

0: TIP30 is input from P65 (TIP30_0)

1: TIP30 is input from P103 (TIP30_1)

5 PFSR15 Specifies the alternative input path for timer channel 1
of TMP2:

0: TIP21 is input from P66 (TIP21_0)

1: TIP21 is input from P103 (TIP21_1)

4 PFSR14 Specifies the alternative input path for timer channel 0
of TMP2:

0: TIP20 is input from P64 (TIP20_0)

1: TIP20 is input from P102 (TIP20_1)

3 PFSR13 Specifies the alternative input path for timer channel 1
of TMP1:

0: TIP11 is input from P63 (TIP11_0)

1: TIP11 is input from P100 (TIP11_1)

2 PFSR12 Specifies the alternative input path for timer channel 0
of TMP1:

0: TIP10 is input from P62 (TIP10_0)

1: TIP10 is input from P101 (TIP10_1)

1 PFSR11 Specifies the alternative input path for timer channel 1
of TMPO:

0: TIPO1 is input from P61 (TIPO1_0)

1: TIPO1 is input from P101 (TIPO1_1)

0 PFSR10 Specifies the alternative input path for timer channel 0
of TMPO:

0: TIPOO is input from P60 (TIP00_0)

1: TIPOO is input from P100 (TIP0OO0_1)
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(3) PFSR2 - Peripheral function select register

The 8-bit PFSR2 register selects the alternative input paths for the peripheral
functions TMGO and TMG1.

Access This register can be read/written in 8-bit units.
Address FFFF F724y

Initial Value 01y. This register is initialized by any reset.

7 6 5 4 3 2 1 0
PFSR27 | PFSR26 | PFSR25 | PFSR24 | PFSR23 | PFSR22 | PFSR21 | PFSR20
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-19 PFSR2 register contents

Bit position Bit name Function

7 PFSR27 Specifies the alternative input path for timer channel 4
of TMG1:

0: TIG14 is input from P27 (TIG14_0)

1: TIG14 is input from P137 (TIG14_1)

6 PFSR26 Specifies the alternative input path for timer channel 2
of TMG1:

0: TIG13 is input from P26 (TIG13_0)

1: TIG13 is input from P136 (TIG13_1)

5 PFSR25 Specifies the alternative input path for timer channel 2
of TMG1:

0: TIG12 is input from P25 (TIG12_0)

1: TIG12 is input from P135 (TIG12_1)

4 PFSR24 Specifies the alternative input path for timer channel 1
of TMG1:

0: TIG11 is input from P24 (TIG11_0)

1: TIG11 is input from P134 (TIG11_1)

3 PFSR23 Specifies the alternative input path for timer channel 4
of TMGO:

0: TIG04 is input from P23 (TIG04_0)

1: TIGO4 is input from P133 (TIG04_1)

2 PFSR22 Specifies the alternative input path for timer channel 3
of TMGO:

0: TIGOS is input from P22 (TIG03_0)

1: TIGO3 is input from P132 (TIG03_1)

1 PFSR21 Specifies the alternative input path for timer channel 2
of TMGO:

0: TIGO2 is input from P21 (TIG02_0)

1: TIGO2 is input from P131 (TIG02_1)

0 PFSR20 Specifies the alternative input path for timer channel 1
of TMGO:

0: TIGO1 is input from P20 (TIG01_0)

1: TIGO1 is input from P130 (TIGO01_1)
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(4) PFSR3 - Peripheral function select register

The 8-bit PFSR3 register selects the alternative input paths for the peripheral
functions TMG2, UARTAO and UARTAA1.

Access This register can be read/written in 8-bit units.
Address FFFF F726y

Initial Value 01y. This register is initialized by any reset.

7 6 5 4 3 2 1 0
0 0 PFSR35 | PFSR34 | PFSR33 | PFSR32 | PFSR31 | PFSR30
Ra R R/W R/W R/W R/W RW R/W

) These bits may be written, but write is ignored.

Table 2-20 PFSR3 register contents

Bit position Bit name Function

5 PFSR35 Specifies the alternative input path for UARTA1:
0: RXDAT1 is input from P33 (RXDA1_0)
1: RXDAT1 is input from P56 (RXDA1_1)

4 PFSR34 Specifies the alternative input path for UARTAO:
0: RXDAQ is input from P31 (RXDAOQ_0)
1: RXDAO is input from P87 (RXDAO_1)

3 PFSR33 Specifies the alternative input path for timer channel 4
of TMG2:

0: TIG24 is input from P37 (TIG24_0)

1: TIG24 is input from P63 (TIG24_1)

2 PFSR32 Specifies the alternative input path for timer channel 3
of TMG2:

0: TIG23 is input from P36 (TIG23_0)

1: TIG23 is input from P67 (TIG23_1)

1 PFSR31 Specifies the alternative input path for timer channel 2
of TMG2:

0: TIG22 is input from P35 (TIG22_0)

1: TIG22 is input from P66 (TIG22_1)

0 PFSR30 Specifies the alternative input path for timer channel 1
of TMG2:

0: TIG21 is input from P34 (TIG21_0)

1: TIG21 is input from P61 (TIG21_1)
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2.3 Port Types Diagrams

The control circuits that evaluate the settings of the configuration registers are
of different types. This chapter presents the block diagrams of all port types.

(1) Porttype M

Note 4

~— = PDSCnm

Note 5

«— ~| PICCnm

Note 6

~— =| PILCnm

~— = PMCnm

- = PMnm

-— =| PODCnm

Note 3

PFCnm

ALT1-OUT —

[ o

ENABLE

Pnm

D
o
—D

1
ALT2-OUT — B
Pnm 0
e !
L O ENABLE
0 Y
1 v
Pep—> NN\
PRCnO
internal
A RESET

PPR 74

RD
ALT-IN

Note 2

Note 1

Analog Filter

-— = PLCDCnm

Figure 2-2 Block diagram: port type M
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Note 1. The analog filter is provided only for alternative external interrupt ports
P00-04, P06, P07, P40.
The pPD70F3424, yPD70F3425, yPD70F3426A, yPD70F3427 provides
analog filters additionally at P50 and P84.

2. Bit PLCDCn.PLCDCnm is only provided with yPD70F3421, pPD70F3422
and yPD70F3423 for pins with an alternative function as LCD Controller/
Driver output ports P20-27, P32-37, P43-45, P60-67, P80-83, P85-87,
P90-97, P104-107.

3. The PFCn register is available only for port groups PO, P3, P5, P6, P13.

4. The PDSCn register is not available for port groups 11, 12, 13 and 14.
The bits PDSC3[3:2], PDSC8[7:6], PDSC10[7:4] are not available for
UPD70F3427.

5. The bits PICC3[3:2], PICC8[7:6], PICC10[7:4] are not available for
UPD70F3427.

6. The bits PILC3[3:2], PILC8[7:6], PILC10[7:4] are not available for
UPD70F3427.
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(2) PorttypeQ

Note 1
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Note 2
=] PICCnm
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0
1
Pnm ‘
A
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0 -
1
PRD -Z7—

internal

el RESET

LCD Bus LCD Bus
I/F read I/F write

Figure 2-3 Block diagram: port type Q

Note 1. The PDSC9 register is not available for ypD70F3427.
2. The PICC9 register is not available for yPD70F3427.
3. The PILC9 register is not available for yPD70F3427.

User’'s Manual U17566EE5V1UMO00 51
www.DataSheetdU.com



Chapter 2 Pin Functions

(3) PorttypeR

This port type holds for pins that can be used for on-chip debugging with the
N-Wire interface.

~— = PDSCnm

——— =] PICCnm

= = PILCnhm
~— ~| OCDM ﬁ:)i

~— = PMnm

~— = PODCnm D

~— + PFCnm

DDO

Pnm
O

JLEET
S

1

ol
1 i
Pro SN

internal
A RESET

PPR w PFC0.PDCO5

DDI, DMS, DCK, DRST

Figure 2-4 Block diagram: port type R

Note If OCDM.OCDMO = 1, the corresponding pins are operating in on-chip debug
mode. The pins are automatically set as input or output pins, respectively.
Setting of bits PMn.PMnm is not necessary.

For more details refer to “On-Chip Debug Unit“ on page 969.
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(4) PorttypeB

This port type holds for pins that only work in input mode. Pins of port type B
are used for the corresponding alternative input function A/D converter input.
At the same time, the pin status can also be read via the port register Pn, so
that the pin also works in port function.

-—{ PILChm
[ e |
A, select

j Pnm
ADC input ~ — —0

A
8

RD

Figure 2-5 Block diagram: port type B

A/D conversion of the level at Pnm is independent of any register settings. For
reading the pin status via the Pn register PMCnm has to be set to 0.

Since the accuracy of an A/D conversion may degrade when Pn is read during
the sampling time of the A/D converter, it is recommended to disable the port
pin read by PMCnm = 1 during A/D conversion.

e
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2.4 Port Group Configuration

This section provides an overview of the port groups (Table 2-21, Table 2-22)
and of the pin functions (Table 2-23 on page 62). In Table 2-73 on page 108 it
is listed how the pin functions change if the microcontroller is reset or if it is in
one of the standby modes.

In the subsections, for every port group the settings of the configuration
registers is listed. Further, the addresses and initial values of the configuration
registers are given. See “Port group 0“ on page 69 to “Port group 13“on
page 93.
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2.4.1

Table 2-21

Port group configuration lists

Following tables provide overviews of the functions available at each port pin:

* Table 2-21 for ypD70F3421, pPD70F3422, yPD70F3423
* Table 2-22 for yPD70F3424, yPD70F3425, yPD70F3426A, yPD70F3427

Port group list for yPD70F3421, yPD70F3422, yPD70F3423 (1/4)

Alternative outputs

::23”“"’ Portname | ALT1 _OUT/ALT2 OUT/ ﬁi';i’tr;a“"e t';‘:;
LCD_OUT

POO _ INTPO/NMI M

PO _ INTP1 M

P02 _ INTP2 M

PO3 _ INTP3 M

0 P04 _ INTP4 M
P05 - DRST R

P06 _ INTP5 M

P07 VCMPOONCMPO1 INTP6 M

P16 SDAO/CTXD2 SDAO M

1 P17 SCLO SCLO/CRXD2 M
P20 SDA1/TOGO1/SEGO | TIGO1/SDAT M

P21 SCL1/TOGO2/SEG1 | TIG02/SCLA M

P22 TOGO3/SEG2 TIGO3 M

, P23 TOGO4/SEG3 TIG04 M
P24 TOG11/SEG4 TIG11 M

P25 TOG12/SEG5 TIG12 M

P26 TOG13/SEG6 TIG13 M

P27 TOG14/SEG7 TIG14 M

P30 TXDAO/SDA1 SDAT M

P31 SCL1 RXDAO/SCLA M

P32 TXDA1/SEG31 _ M

P33 SEG29 RXDA1 M

° P34 TOPO1/TOG21/SEG8 | TIG21 M
P35 TOP21/TOG22/SEGY | TIG22 M

P36 TOP31/TOG23/SEG10 | TIG23 M

P37 TOP11/TOG24/SEG11 | TIG24 M

P40 _ SIBO/INTPG M

P41 SOBO _ M

P42 SCKBO SCKBO M

. P43 SEG22 SIB1 M
P44 SOB1/SEG21 _ M

P45 SCKB1/SEG20 SCKB1 M

P46 _ CRXDO M

P47 CTXDO _ M
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Table 2-21

Port group list for yPD70F3421, yPD70F3422, yPD70F3423 (2/4)

Port group Port name ::E‘tl?:m(l)tn"?lzt'tl%mgUTl AL )
name LCD OUT - inputs type
P50 FOUT/SGOA - M
P51 SGO - M
P52 - DDI R
P53 DDO - R
° P54 - DCK R
P55 - DMS R
P56 - RXDA1/CRXD1 M
P57 TXDA1/CTXD1 - M
P60 TOPOO/SEG12 TIPOO/TIG20 M
P61 TOP01/TOG21/SEG13 | TIPO1/TIG21 M
P62 TOP10/SEG14 TIP10/TIG25 M
P63 TOP11/TOG24/SEG15 | TIP11/TIG24 M
® P64 SCLO/TOP20/SEG16 TIP20/SCLO M
P65 SDAO/TOP30/SEG17 TIP30/SDAO M
P66 TOP21/TOG22/SEG18 | TIP21/TIG22 M
P67 TOP31/TOG23/SEG19 | TIP31/TIG23 M
P70 - ANIO B
P71 - ANI1 B
P72 - ANI2 B
P73 - ANI3 B
P74 - ANI4 B
P75 - ANI5 B
P76 - ANI6 B
P77 - ANI7 B
! P78 - ANI8 B
P79 - ANI9 B
P710 - ANI10 B
P711 - ANI11 B
P712 - - B
P713 - - B
P714 - - B
P715 - - B
P80 SEG26 - M
P81 SEG25 - M
P82 SEG24 - M
o P83 TOYO/FOUT/SEG23 - M
P84 TOYO - M
P85 FOUT/SEG27 - M
P86 TXDAO/SEG30 - M
P87 SEG28 RXDAO M
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Table 2-21 Port group list for yPD70F3421, yPD70F3422, uPD70F3423 (3/4)

Port group GV CT T Alternative Port
name Port name ALT1_OUT/ALT2_OUT/ inputs type
LCD_OuT

P90 DBDO/SEG36 DBDO0/SIB1 Q

P91 DBD1/SEG37/SOBH1 DBD1 Q

P92 DBD2/SEG38/SCKB1 DBD2/SCKBH1 Q

P93 DBD3/SEG39 DBD3 Q

° Po4 DBD4/COMO DBD4 Q

P95 DBD5/COM1 DBD5 Q

P96 DBD6/COM2 DBD6 Q

P97 DBD7/COMS3 DBD7 Q

P100 TOPOO/TOP11 TIPOO/TIP11 M

P101 TOPO1/TOP10 TIPO1/TIP10 M

P102 TOP20/TOP31 TIP20/TIP31 M

P103 TOP21/TOP30 TIP21/TIP30 M

10 P104 DBRD/SEG35 - M

P105 DBWR/SEG34 SIBO M

P106 SOB0/SEG33 - M

P107 SCKBO0/SEG32 SCKBO M

P110 SM11/TOG21 - M

P111 SM12/TOG22 - M

P112 SM13/TOG23 - M

P113 SM14/TOG24 - M

1 P114 SM21/SGO - M
P115 SM22/SGOA - M

P116 SM23 - M

P117 SM24 - M

Note: Port group 11 is equipped with high drive buffers for stepper motor control.
P120 SM51 - M

P121 SM52 - M

P122 SM53 - M

P123 SM54 - M

12 P124 SM61 - M
P125 SM62 - M

P126 SM63 - M

P127 SMé4 - M

Note: Port group 12 is equipped with high drive buffers for stepper motor control.

User’'s Manual U17566EE5V1UMO00 57
www.DataSheetdU.com



Chapter 2

Pin Functions

58

Table 2-21

Port group list for uPD70F3421, uPD70F3422, uPD70F3423 (4/4)

Port group (AEED IS Alternative Port
name Port name ALT1_OUT/ALT2_OUT/ inputs type
LCD_OuT

P130 SM31/TOGO1 TIGO1 M

P131 SM32/TOG02 TIG02 M

P132 SM33/TOG03 TIGO3 M

P133 SM34/TOG04 TIG04 M

19 P134 SM41/TOG11 TIG11 M
P135 SM42/TOG12 TIG12 M

P136 SM43/TOG13 TIG13 M

P137 SM44/TOG14 TIG14 M

Note: Port group 13 is equipped with high drive buffers for stepper motor control.

Table 2-22 Port group list for yPD70F3424, yPD70F3425, yPD70F3426A,

HPD70F3427 (1/4)
Port group Port name Alternative outputs Alternative Port
name ALT1_OUT/ALT2_OUT | inputs type
POO - INTPO/NMI M
PO1 - INTP1 M
P02 - INTP2 M
P03 - INTP3 M
0 P04 - INTP4 M
P05 - DRST R
P06 - INTP5 M
PO7 VCMPOO0/VCMPO1 INTP6 M
; P16 SDAQ/CTXD22 SDAO M
P17 SCLO SCLO/CRXD22 M
P20 SDA1/TOGO1 TIGO1/SDA1 M
P21 SCL1/TOG02 TIG02/SCL1 M
P22 TOGO03 TIGO3 M
P23 TOG04 TIGO4 M
2 P24 TOG11 TIG11 M
P25 TOG12 TIG12 M
P26 TOG13 TIG13 M
P27 TOG14 TIG14 M
P30 TXDAO/SDA1 SDA1 M
P31 SCL1 RXDAO/SCLA1 M
P32 TXDA1/D18° D18P M
P33 D19° RXDA1/D19° M
8 P34 TOP0O1/TOG21 TIG21 M
P35 TOP21/TOG22 TIG22 M
P36 TOP31/TOG23 TIG23 M
P37 TOP11/TOG24 TIG24 M
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Table 2-22 Port group list for yPD70F3424, yPD70F3425, uPD70F3426A,

HPD70F3427 (2/4)
Port group Port name Alternative outputs :Alternative Port
name ALT1_OUT/ALT2_OUT | inputs type
P40 - SIBO/INTP6 M
P41 SOBO - M
P42 SCKBO SCKBO M
P43 - SIB1 M
N P44 SOBH1 - M
P45 SCKBH1 SCKBH1 M
P46 - CRXDO M
P47 CTXDO - M
P50 FOUT/SGOA INTP7 M
P51 SGO - M
P52 - DDI R
P53 DDO - R
> P54 - DCK R
P55 - DMS R
P56 - RXDA1/CRXD1 M
P57 TXDA1/CTXD1 - M
P60 TOPOO TIPOO/TIG20 M
P61 TOP01/TOG21 TIPO1/TIG21 M
P62 TOP10 TIP10/TIG25 M
P63 TOP11/TOG24 TIP11/TIG24 M
° P64 SCLO/TOP20 TIP20/SCLO M
P65 SDAO/TOP30 TIP30/SDAO M
P66 TOP21/TOG22 TIP21/TIG22 M
P67 TOP31/TOG23 TIP31/TIG23 M
P70 - ANIO B
P71 - ANI B
P72 - ANI2 B
P73 - ANI3 B
P74 - ANI4 B
P75 - ANI5 B
P76 - ANI6 B
P77 - ANI7 B
! P78 - ANI8 B
P79 - ANI9 B
P710 - ANI10 B
P711 - ANI11 B
P712 - ANI12 B
P713 - ANI13 B
P714 - ANI14 B
P715 - ANI15 B
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Table 2-22 Port group list for yPD70F3424, yPD70F3425, uPD70F3426A,

pPD70F3427 (3/4)
Port group Port name Alternative outputs :Alternative Port
name ALT1_OUT/ALT2_OUT | inputs type
P80 - SIB2 M
P81 SOB2 - M
P82 SCKB2 SCKB2 M
o P83 TOYO/FOUT - M
P84 TOYO INTP7 M
P85 FOUT - M
P86 TXDAO/D16° D16° M
P87 D17° RXDA0/D17P M
P90 DBD0/D24P DBDO/SIB1/
D24P Q
P91 DBD1/SOB1/D25P DBD1/D25° Q
P92 DBD2/SCKB1/D26° DBD2/SCKB1/
D26 Q
P93 DBD3/D27° DBD3/D27° Q
° P94 DBD4/D28° DBD4/SIB2/
D2gP Q
P95 DBD5/SOB2/D29° DBD5/D29° Q
P96 DBD6/SCKB2/D30P DBD6/SCKB2/
D30P Q
P97 DBD7/D31° DBD7/D31° Q
P100 TOPOO/TOP11 TIPOO/TIP11 M
P101 TOP01/TOP10 TIPO1/TIP10 M
P102 TOP20/TOP31 TIP20/TIP31 M
0 P103 TOP21/TOP30 TIP21/TIP30 M
P104 DBRD/D20° D20P M
P105 DBWR/D21° SIB0/D21° M
P106 SOB0/D22° D22b M
P107 SCKB0/D23° SCKB0/D23P M
P110 SM11/TOG21 - M
P111 SM12/TOG22 - M
P112 SM13/TOG23 - M
P113 SM14/TOG24 - M
1 P114 SM21/SGO - M
P115 SM22/SGOA - M
P116 SM23 - M
P117 SM24 - M
Note: Port group 11 is equipped with high drive buffers for stepper motor control.
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Table 2-22 Port group list for yPD70F3424, uPD70F3425, uPD70F3426A,
HPD70F3427 (4/4)
Port group Port name Alternative outputs :Alternative Port
name ALT1_OUT/ALT2_OUT | inputs type
P120 SM51 - M
P121 SM52 - M
P122 SM53 - M
P123 SM54 - M
12 P124 SM61 - M
P125 SM62 - M
P126 SM63 - M
P127 SMe4 - M
Note: Port group 12 is equipped with high drive buffers for stepper motor control.
P130 SM31/TOGO1 TIGO1 M
P131 SM32/TOG02 TIG02 M
P132 SM33/TOG03 TIGO3 M
13 P133 SM34/TOG04 TIG04 M
P134 SM41/TOG11 TIG11 M
P135 SM42/TOG12 TIG12 M
P136 SM43/TOG13 TIG13 M
P137 SM44/TOG14 TIG14 M
Note: Port group 13 is equipped with high drive buffers for stepper motor control.
P140 BCLK - M
140 P141 BE2 - M
P142 BE3 - M
- A[23:0] -
- CS0,CS1,CS3,Cs4 | -
— WR -
MEM-I/F® | - RD -
- BEO, BE1 -
- D[15:0] -
— WAIT -

a) not available on yPD70F3426A
b LPD70F3427 only
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Table 2-23 Alphabetic pin functions list (1/6)

2.4.2 Alphabetic pin function list

Table 2-23 provides a list of all pin function names in alphabetic order.

Port
Pin name 1/O | Pin function pPD70F3421, | yPD70F3424, |uPD70F3426A | yPD70F3427
HPD70F3422, | yPD70F3425
HPD70F3423
A0 to A23 o External memory interface | — no ports
address lines 0 to 23
ANIO to ANI11 | A/D Converter input 0 to P70 to P711
11
ANI12 to | A/D Converterinput 12to | — P712 to P715
ANI15 15
AVDD — | ADC supply voltage no ports
AVREF _ | ADC reference voltage no ports
input
AVSS — | ADC ground no ports
BEO, BE1 o External memory interface | — no ports
byte enable signals 0, 1
BE2 External memory interface | — P141
(0] .
byte enable signal 2
BE3 External memory interface | — P142
(0] .
byte enable signal 3
BCLK External memory interface | — P140
O | clock signal (uPD70F3427
only)
BVDD50, _ | VO buffer supply voltage no ports
BVDD51
BVSS50, _ | VO buffer supply ground no ports
BVSS51
COMO to o LCD common lines 0 to 3 | P94 to P97 -
COM3
CRXDO I | CANO receive data P46
CRXD1 I | CAN1 receive data P56
CRXD2 I | CAN2 receive data P17 - P17
CSo0, CS1, O | External memory interface | — no ports
CS3, Cs4 chip select signals)
CTXDO O | CANO transmit data P47
CTXD1 O | CAN1 transmit data P57
CTXD2 O | CAN2 transmit data P16 - P16
DO to D15 I/O | External memory interface | — no ports
data lines 0 to 15
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Table 2-23 Alphabetic pin functions list (2/6)
Port
Pin name 1/O | Pin function HPD70F3421, | uyPD70F3424, |uPD70F3426A| uPD70F3427
HPD70F3422, | uPD70F3425
HPD70F3423
D16 I/0O | External memory interface | — P86
D17 data lines 16 to 31 P87
D18 P32
D19 P33
D20 to D23 P104 to P107
D24 to D31 P90 to P97
DBDO to 1/O | LCD Bus I/F data lines 0 to | P90 to P97
DBD7 7
DBRD O | LCD Bus I/F read strobe P104
DBWR O | LCD Bus I/F write strobe | P105
DCK | | N-Wire interface clock P54
DDI I | N-Wire interface debug P52
data input
DDO O | N-Wire interface debug P53
data output
DMS I | N-Wire interface debug P55
mode select input
DRST I | N-Wire debug interface P05
reset
DvDD50 — | LCD Bus I/F supply no ports
voltage
DVSS50 — | LCD Bus I/F supply ground| no ports
DvDD51 — | LCD Bus I/F, D[31:16] - no ports
ports supply voltage
DVSS51 — | LCD Bus I/F, D[31:16] - no ports
ports supply ground
FLMDO | | Primary operating mode no port
select pin
FLMD1 | | Secondary operating P07
mode select pin
FOUT O | Frequency output P50, P85
FOUT O | Inverted frequency output | P83
INTPO to | | External interrupts 0to 6 | POO to P04
INTP4
INTP5 | | External interrupts 5 P06
INTP6 | | External interrupts 5 P07, P40
INTP7 | | External interrupt 7 - P50, P84
MVDD50 - — | External memory interface | — no ports
MVDD54 supply voltage
MVSS50 - — | External memory interface | — no ports
MVSS54 supply ground
NMI I | Non-maskable interrupt P00
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Table 2-23 Alphabetic pin functions list (3/6)

Port
Pin name 1/0 | Pin function pPD70F3421, | yPD70F3424, |uPD70F3426A | pPD70F3427
pPD70F3422, | yPD70F3425
pPD70F3423
RD O | External memory interface | — no ports
read strobe
REGCO to — | External capacitor no ports
REGC2 connection
RESET | | Reset input no ports
RXDAO I | UARTAO receive data P31, P87
RXDA1 | | UARTA1 receive data P33, P56
SCKBO I/0 | Clocked Serial Interface P42, P107
CSIBO clock line
SCKBH1 I/O | Clocked Serial Interface P45, P92
CSIB1 clock line
SCKB2 I/O | Clocked Serial Interface - P82, P96
CSIB2 clock line
SCLO /0 | 12CO clock line P17, P64
SCL1 I/0 | IPC1 clock line P21, P31
SDAO /0 | 12C0 data line P16, P65
SDAT /O | 12C1 data line P20, P30
SEGO to O | LCD segment lines 0 to 39 | P20 to P27 -
SEG7
SEGS8 to (0] P34 to P37
SEG11
SEG12to O P60 to P67
SEG19
SEG20 ) P45
SEG21 O P44
SEG22 O P43
SEG23 ) P83
SEG24 O P82
SEG25 O P81
SEG26 ) P80
SEG27 o P85
SEG28 O P87
SEG29 O P33
SEG30 O P86
SEG31 o P32
SEG32 ) P107
SEG33 o P106
SEG34 O P105
SEG35 ) P104
SEG36 to o] P90 to P93
SEG39
SGO O | Sound Generator output P51, P114
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Table 2-23 Alphabetic pin functions list (4/6)
Port
Pin name 1/0 | Pin function pPD70F3421, | yPD70F3424, |uPD70F3426A | pPD70F3427
pPD70F3422, | yPD70F3425
pPD70F3423
SGOA O | Sound Generator P50, P115
amplitude PWM output
SIBO | | Clocked Serial Interface P40, P105
CSIBO0 data input
SIB1 | | Clocked Serial Interface P43, P90
CSIB1 data input
SiB2 | | Clocked Serial Interface - P80, P94
CSIB2 data input
SM11 O | Stepper motor 1 output sin + P110
SM12 O | Stepper motor 1 output sin - P111
SM13 O | Stepper motor 1 output cos + | P112
SM14 O | Stepper motor 1 output cos - | P113
SM21 O | Stepper motor 2 output sin + P114
SM22 O | Stepper motor 2 output sin - P115
SM23 O | Stepper motor 2 output cos + | P116
SM24 O | Stepper motor 2 output cos - | P117
SM31 O | Stepper motor 3 output sin + P130
SM32 O | Stepper motor 3 output sin - P131
SM33 O | Stepper motor 3 output cos + | P132
SM34 O | Stepper motor 3 output cos - | P133
SM41 O | Stepper motor 4 output sin + P134
SM42 O | Stepper motor 4 output sin - P135
SM43 O | Stepper motor 4 output cos + | P136
SM44 O | Stepper motor 4 output cos - | P137
SM51 O | Stepper motor 5 output sin + P120
SM52 O | Stepper motor 5 output sin - P121
SM53 O | Stepper motor 5 output cos + | P122
SM54 O | Stepper motor 5 output cos - | P123
SM61 O | Stepper motor 6 output sin + P124
SM62 O | Stepper motor 6 output sin - P125
SM63 O | Stepper motor 6 output cos + | P126
SM64 O | Stepper motor 6 output cos - | P127
SMVDD50, — | Stepper Motor Controller/ | no ports
SMVDD51 Driver supply voltage
SMVSS50, — | Stepper Motor Controller/ | no ports
SMVSS51 Driver ground
SOBO O | Clocked Serial Interface P41, P106
CSIBO0 data output
SOB1 O | Clocked Serial Interface P44, P91
CSIB1 data output
SOB2 O | Clocked Serial Interface - P81, P95
CSIB2 data output
ec
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Table 2-23 Alphabetic pin functions list (5/6)

Port
Pin name 1/O | Pin function HPD70F3421, | uPD70F3424, |uPD70F3426A | pyPD70F3427
HPD70F3422, | uPD70F3425
HPD70F3423
TIGO1 to | | Timer TMGO channels 1 to | P20 to P23, P130 to P133
TIG04 4 input
TIG11 to | | Timer TMG1 channels 1 to | P24 to P27, P134 to P137
TIG14 4 input
TIG20 | | Timer TMG2 channels 0 to | P60
TIG21 || S input P34, P61
TIG22 I P35, P66
TIG23 I P36, P67
TIG24 I P37, P63
TIG25 | P62
TIPOO | | Timer TMPO channel O P60, P100
input
TIPO1 | | Timer TMPO channel 1 P61, P101
input
TIP10 | | Timer TMP1 channel O P62, P101
input
TIP11 | | Timer TMP1 channel 1 P63, P100
input
TIP20 | | Timer TMP2 channel O P64, P102
input
TIP21 | | Timer TMP2 channel 1 P66, P103
input
TIP30 | | Timer TMP3 channel 0 P65, P103
input
TIP31 | | Timer TMP3 channel 1 P67, P102
input
TOGO1 to O | Timer TMGO channels 1 to | P20 to P23, P130 to P133
TOG04 4 output
TOG11 to O | Timer TMG1 channels 1 to | P24 to P27, P134 to P137
TOG14 4 output
TOG21 O | Timer TMG2 channels 1 to | P34, P61, P110
TOG22 4 output P35, P66, P111
TOG23 P36, P67, P112
TOG24 P37, P63, P113
TOPOO O | Timer TMPO channel 0 P60, P100
output
TOPO1 O | Timer TMPO channel 1 P34, P61, P101
output
TOP10 O | Timer TMP1 channel 0 P62, P101
output
TOP11 O | Timer TMP1 channel 1 P37, P63, P100
output
TOP20 O | Timer TMP2 channel 0 P64, P102
output
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Table 2-23 Alphabetic pin functions list (6/6)

Port
Pin name 1/O | Pin function HPD70F3421, | uPD70F3424, |uPD70F3426A | pyPD70F3427
HPD70F3422, | uPD70F3425
HPD70F3423
TOP21 O | Timer TMP2 channel 1 P35, P66, P103
output
TOP30 O | Timer TMP3 channel 0 P65, P103
output
TOP31 O | Timer TMP3 channel 1 P36, P67, P102
output
TOYO O | Timer TMYO output P83, P84
TXDAO O | UARTAQO transmit data P30, P86
TXDA1 O | UARTA1 transmit data P32, P57
VCMPO | | Voltage Comparator O no ports
input
VCMP1 | | Voltage Comparator 1 no ports
input
VCMPOO O | Output state of internal P07
Voltage Comparator 0
VCMPO1 O | Output state of internal P07
Voltage Comparator 1
VDD50 to — | Core supply voltage no ports
VDD52
VSS50 to — | Core supply ground no ports
VSS52
WAIT | | External memory interface | — no ports
data wait request
WR O | External memory interface | — no ports
write strobe
X1, X2 — | Main oscillator terminals no ports
XT1, XT2 — | Sub-oscillator terminals no ports

Note Alternative input functions of CSIB0...CSIB2, UARTO...UART1, I2CO0, I°C1,
INTP6, INTP7, TMPO...TMP3 and TMGO...TMG2 are provided on two pins
each. Thus you can select on which pin the alternative function should appear.
Refer to “Alternative input selection” on page 44.

Caution The WAIT pin must be connected to MVpps, via a pull-up resistor in any case.
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2.4.3 External memory interface of yPD70F3427

The pPD70F3427 is equipped with an external memory interface. The data
bus width can be chosen between 16-bit D[15:0] and 32-bit D[31:0].

The signals of the external memory interface are partly shared with ports
respectively alternative functions and are controlled by different means, as

listed in Table 2-24.

The upper data bus lines D[31:16] are made available by setting
PMC.PMC143 = 1. Thus this bit changes the interface from 16- to 32-bit mode.

All other bus interface signals are available via group 14 (also usable as 3-bit I/
O port) and the permanent MEM-I/F group.

Table 2-24 External memory interface pin control

Port Ext. memory I/F Mode control
Group | Name signal Port/alternative Ext. Memory I/F
3 P32 D18 PMC.PMC143=0 | PMC.PMC143 =1
P33 D19
8 P86 D16
P87 D17
9 P90 D24
P91 D25
P92 D26
P93 D27
P94 D28
P95 D29
P96 D30
P97 D31
10 P104 D20
P105 D21
P106 D22
P107 D23
14 P140 BCLK PMC.PMC140=0 | PMC.PMC140 =1
P141 BE2 PMC.PMC141 =0 | PMC.PMC141 =1
P142 BE3 PMC.PMC142=0 | PMC.PMC142 =1
MEM-I/F - A[23:0] - permanent
D[15:0]
WR
)
S3,CS4
RD
WAIT
BEO, BE1
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24.4

Port group 0

Port group 0 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:

External interrupt (INTPO to INTP6)

Non-maskable interrupt (NMI)
N-Wire debug interface reset (DRST)
¢ Qutput state of internal Voltage Comparators 0 and 1 (VCMPOO, VCMPO1)

Port group 0 includes the following pins:

Table 2-25 Port group 0: pin functions and port types
Pin functions in different modes
Port mode Alternative mode On-chip

(PMCnm = 0) (PMCnm = 1) debug mode | pinfunction

Output mode (PMnm = 0) Input mode (OCDMO=1) | after reset | PO YPe

PFChm=0 | PFCnm=1 | (PMnm=1)

ALT1-OUT ALT2_OUT
P0O (I/0) - INTPO/NMI - P0O (1) M
PO1 (I/0) - INTP1 - PO1 (1) M
P02 (1/0) - INTP2 - PO2 (I) M
P03 (1/0) - INTP3 - P03 (1) M
P04 (1/0) - INTP4 - P04 (1) M
POS5 (I/0) - - DRST (I) PO5 or R

DRST (1)2

P06 (1/0) - INTP5 - P06 (1) M
P07 (1/0) VCMPOO VCMPO1 INTP6 - PO7 (1) M

) The pin function after reset depends on the reset source, that means on bit OCDM.OCDMO. Refer to “OCDM
- On-chip debug mode register” on page 38 and to the “On-Chip Debug Unit“ on page 969.

Note 1.

The alternative input function of INTP6 is provided on two pins. Thus you
can select on which pin the alternative function should appear.

Refer to “Alternative input selection” on page 44.

The setting of bit OCDM.OCDMO applies only to pins of port type R.

For configuring POO as NMI and/or INTPO refer also to “Edge and Level
Detection Configuration® on page 257.
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Table 2-26 Port group 0: configuration registers

Register | Address :,'::Lael Used bits
PMO FFFF F420y |FFy PMO7 | PM06  [PMO5  |PM04 |PMO3 | PM02 | PMOT | PMOO
PMCO | FFFF F440y | 00y PMCO7 | PMCO6 | X PMC04 | PMCO3 | PMC02 | PMCO1 | PMCO0
PFCO FFFF F460y | 204 PFCO7 | X PDCO5® | X X X X X
OCDM | FFFF F9FCy | 00/ |0 0 0 0 0 0 0 0CDM0
01°
PO FFFF F4004 | 00y P07 P06 P05 P04 P03 P02 P01 P00
PRCO FFFF F3EOy | 00y X X X X X X X PRCO0°
PPRO FFFF F3COy | 00 PPRO7 PPRO06 PPR05 PPR04 PPR03 PPR02 PPRO1 PPR00O
PDSCO FFFF F300y | 00 PDSC07 | PDSC06 | PDSC05 | PDSC04 | PDSC03 | PDSC02 | PDSCO1 | PDSCO00
PICCO FFFF F380y | FFH PICC0O7 | PICCO6 |PICCO5 |PICC0O4 |PICCO3 |PICCO2 |PICCOT |PICCO0
PILCO FFFF F3AOy | 004 PILCO7 | PILCO6 | PILCO5 |PILCO4 |PILCO3 |PILCO2 |PILCOT |PILCOO
PODCO | FFFF F360y | 00 PODCO07 | PODCO6 | PODCO5 | PODCO4 | PODCO3 | PODCO02 | PODCO1 | PODCO0

a)

) Note that PDCO05 is used to connect/disconnect the internal pull-down resistor at pin PO5/DRST.
b

Depends on the reset source (Refer to “OCDM - On-chip debug mode register” on page 38 and to “On-Chip
Debug Unit” on page 969.
The setting of PRCOO is valid for the entire port group.

<)

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.5 Portgroup 1
Port group 1 is a 2-bit port group. In alternative mode, it comprises pins for the
following functions:
* |2C0 data/clock line (SDA0/SCLO)
Port group 1 includes the following pins:

Table 2-27 Port group 1: pin functions and port types

Pin functions in different modes
Port mode Alternative mode
(PMCnm = 0) (PMCnm = 1) Pin function
Port type
output mode (PMnm = 0) Input mode | after reset
PFCnm=0 | PFCnm=1 | (PMnm=1)
ALT1-OUT ALT2-OUT
P16 (1/0) SDA0? CTXD2P SDAO P16 (1) M
P17 (1/0) SCLO? SCLO/CRXD2" | P17 (1) M

@) xIn I2C function mode open drain emulation has to be enabled (PODC1.PODC16 = 1 and
PODC1.PODC17 = 1). Thus output function is enabled automatically, although
PMnm = 1.

b) not available on pPD70F3426A

Note Alternative input functions SDAO and SCLO are provided on two pins each.
Thus you can select on which pin the alternative function should appear. If
alternative functions SDAO/SCLO are used at P16/17, make sure to set also
PFSRO0.PFSR04 = 0.

Refer to “Alternative input selection” on page 44.

Table 2-28 Port group 1: configuration registers

Register | Address :’r;iltli:: Used bits
PM1 FFFF F422, FFy PM17 PM16 X X X X X X
PMC1 FFFF F442, 00y PMC17 PMC16 X X X X X X
PFC12 FFFF F462 00y X PFC16 X X X X X X
P1 FFFF F402y 00y P17 P16 X X X X X X
PRC1 FFFF F3E2y 00y X X X X X X X PRC10°
PPR1 FFFF F3C2y 00y PPR17 PPR16 X X X X X X
PDSCH FFFF F302y 00y PDSC17 |PDSC16 |X X X X X X
PICC1 FFFF F382y FFy PICC17 PICC16 X X X X X X
PILC1 FFFF F3A2y 00y PILC17 PILC16 X X X X X X
PODCH FFFF F362y 00y PODC17 |PODC16 |X X X X X X
a) not available on yPD70F3426A
b The setting of PRC10 is valid for the entire port group.
Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.6 Port group 2

Port group 2 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:

Timer TMGO to TMG1 channels
(TIGO1 to TIG04, TOGO1 to TOGO04, TIG11 to TIG14, TOG11 to TOG14)

[2C1 data/clock line (SDA1, SCL1)

LCD controller segment signal output (SEGO to SEG7) (WPD70F3421,
pPD70F3422, uPD70F3423 only)

Port group 2 includes the following pins:

Table 2-29 Port group 2: pin functions and port types

Pin functions in different modes
Port mode Alternative mode LCD mode
(PMCnm = 0) (PMCnm = 1) (PLCDCnm = 1)?| pjn function
Port type

Output mode (PMnm = 0) Input mode after reset

PFCnm=0 | PFCnm=1 | (PMnm=1)

ALT1-OUT ALT2-OUT
P20 (I/0) SDA1P TOGO1 TIGO1/SDA1 SEG0? P20 (I) M
P21 (I/0) SCL1P TOG02 TIG02/SCL1 SEG12 P21 (I) M
P22 (1/0) TOGO03 TIGO3 SEG2?2 P22 (1) M
P23 (I/0) TOG04 TIG04 SEG3? P23 (1) M
P24 (I/0) TOG11 TIG11 SEG42 P24 (I) M
P25 (1/0) TOG12 TIG12 SEG5? P25 (1) M
P26 (I/0) TOG13 TIG13 SEG6? P26 (1) M
P27 (I/0) TOG14 TIG14 SEG72 P27 (I) M

a)

) puPD70F3421, uPD70F3422, yPD70F3423 only
b

In 12C function mode open drain emulation has to be enabled (PODC2.PODC20 = 1 and
PODC2.PODC21 = 1). Thus output function is enabled automatically, although PMnm = 1.

Note 1. For pins that support only one alternative output mode, the PFCnm bit is
not available.

2. Alternative input functions of I°C1 (SDA1, SCL1) and of TMGO...TMG1 are
provided on two pins each. Thus you can select on which pin the
alternative function should appear. If alternative functions SDA1/SCL1 are
used at P20/21 make sure to set also PFSR0.PFSRO05 = 0.

Refer to “Alternative input selection” on page 44.
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Table 2-30 Port group 2: Configuration registers

Register | Address :Ir:::lael Used bits

PM2 FFFF F424, | FFy PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PMC2 FFFF F444, | 00y PMC27 |PMC26 |PMC25 |PMC24 |PMC23 |PMC22 |PMC21 PMC20
PFC2 FFFF F464, | 00y X X X X X X PFC21 PFC20
PLCDC2® | FFFF F344y | 004 PLCDC27 | PLCDC26 | PLCDC25 |PLCDC24 |PLCDC23 |PLCDC22 | PLCDC21 | PLCDC20
P2 FFFF F404y | 004 P27 P26 P25 P24 P23 P22 P21 P20
PRC2 FFFF F3E4y | 00y X X X X X X X PRC20P
PPR2 FFFF F3C4y | 00y PPR27 PPR26 PPR25 PPR24 PPR23 PPR22 PPR21 PPR20
PDSC2 FFFF F304y | 00y PDSC27 | PDSC26 |PDSC25 |PDSC24 |PDSC23 |PDSC22 |PDSC21 |PDSC20
PICC2 FFFF F384, | FFy PICC27 | PICC26 |PICC25 |PICC24 |PICC23 |PICC22 |PICC21 | PICC20
PILC2 FFFF F3A4y | 00y PILC27 | PILC26 |PILC25 |PILC24 |PILC23 |PILC22 |PILGC21 |PILC20
PODC2 FFFF F364y | 004 PODC27 |PODC26 |PODC25 |PODC24 |PODC23 |PODC22 |PODC21 |PODC20

) UPD70F3421, uPD70F3422, uPD70F3423 only
b} The setting of PRC20 is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.

User’'s Manual U17566EE5V1UMO00 73
www.DataSheetdU.com



Chapter 2 Pin Functions

2.4.7 Port group 3
Port group 3 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
* UARTAO transmit/receive data (TXDAO, RXDAO)
* UARTAT1 transmit/receive data (TXDA1, RXDA1)

* 12C1 data/clock line (SDA1, SCL1)

e LCD controller segment signal output (SEG8 to SEG11, SEG29, SEG31)
(uPD70F3421, yPD70F3422, uPD70F3423 only)

¢ Timer TMG2 channels (TIG21 to TIG24, TOG21 to TOG24)

¢ Timer TMPO to TMP3 channels (TOPO1 to TOP31)

¢ External memory interface data lines D[19:18] (uPD70F3427 only)
Port group 3 includes the following pins

Table 2-31 Port group 3: pin functions and port types

Pin functions in different modes
Port mode Alternative mode LCD mode External .
(PMCnm (PMCnm = 1) (PLCDCnm memory . P"'_' Port
=0 =1)2 interface unction
) Output mode (PMnm =0) | Input mode ) mode after reset | YP€
PFCnm=0 | PFCnm=1 | (PMnm=1) (PMC143
ALT1-OUT | ALT2-OUT =1)P

P30 (1/0) TXDAO SDA1¢ SDA(1 - port/alternative | P30 (1) M
mode

P31 (1/0) SCL1¢ RXDAO/SCL1 |- port/alternative | P31 (1) M
mode

P32 (I/0) TXDA1 - SEG312 D18P P32 (1) M

P33 (I/0) |- RXDA1 SEG292 D19P P33 (I) M

P34 (1/0) TOPO1 TOG21 TIG21 SEG82 port/alternative | P34 (1) M
mode

P35 (1/0) TOP21 TOG22 TIG22 SEG92 port/alternative | P35 (1) M
mode

P36 (1/0) TOP31 TOG23 TIG23 SEG10? port/alternative | P36 (1) M
mode

P37 (1/0) TOP11 TOG24 TIG24 SEG112 port/alternative | P37 (1) M
mode

a)  PD70F3421, pPD70F3422, uPD70F3423 only

b LPD70F3427 only

©) In I2C function mode open drain emulation has to be enabled (PODC3.PODC30 = 1 and
PODC3.PODC31 = 1). Thus output function is enabled automatically, although PMnm = 1.

Note 1. For pins that support only one alternative output mode, the PFCnm bit is
not available.

2. Alternative input functions of 1°C1 (SDA1, SCL1), TMPO...TMP3, TMG2
and UARTAO...UARTA1 are provided on two pins each. Thus you can
select on which pin the alternative function should appear. If alternative
functions SDA1/SCL1 are used at P30/31 make sure to set also
PFSRO.PFSRO05 = 1.

Refer to “Alternative input selection” on page 44.
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Table 2-32 Port group 3: configuration registers

Register | Address :/r:Itti.uael Used bits

PM3 FFFF F426y | FFy PM37 PM36 PM35 PM34 PM33 PM32 PM31 PM30
PMC3 FFFF F446, |00y PMC37 |PMC36 |PMC35 |PMC34 |PMC33 |PMC32 |PMC31 |PMC30
PFC3 FFFF F466, | 00 PFC37 PFC36 PFC35 PFC34 | X X X PFC30
PLCDC3% | FFFF F346y | 00y PLCDC37 | PLCDC36 | PLCDC35 |PLCDC34 |PLCDC33 |PLCDC32 |X X

P3 FFFF F406, |00y P37 P36 P35 P34 P33 P32 P31 P30
PRC3 FFFF F3E6, | 00 X X X X X X X PRC30°
PPR3 FFFF F3C6y | 00y PPR37 | PPR36 |PPR35 |PPR34 |PPR33 |PPR32 PPR31 PPR30
PDSC3 FFFF F306, | 004 PDSC37 | PDSC36 |PDSC35 |PDSC34 |PDSC33° | PDSC32° | PDSC31 | PDSC30
PICC3 FFFF F386y | FFy PICC37 | PICC36 |PICC35 |PICC34 |PICC33® |PICC32° |PICC31 | PICC30
PILC3 FFFF F3A6y | 00y PILC37 |PILC36 |PILC35 |PILC34 |PILC33° |PILC32° |PILC31 |PILC30
PODC3 FFFF F366, | 004 PODC37 | PODC36 | PODC35 |PODC34 |PODC33 |PODC32 |PODC31 |PODC30

) UPD70F3421, yPD70F3422, uPD70F3423 only
b The setting of PRC30 is valid for the entire port group.
) not available for yPD70F3427

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.8 Port group 4

Port group 4 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:

Clocked Serial Interface CSIBO data/clock line (SIB0O, SOB0, SCKBO0)
Clocked Serial Interface CSIB1 data/clock line (SIB1, SOB1, SCKB1)
External interrupt (INTP6)

LCD controller segment signal output (SEG20 to SEG22) (uPD70F3421,
pPD70F3422, yPD70F3423

CANO transmit/receive data (CTXD0, CRXDO0)

Port group 4 includes the following pins:

Table 2-33 Port group 4: pin functions and port types

Pin functions in different modes
(:l\:gnn::%) A'I?ﬂf:‘i‘.f = 10)de (PLIE:CDDcl:;d: 1)a | Pinfunction | ooy 40 he
after reset

Output mode | Input mode

(PMnm = 0) (PMnm = 1)
P40 (1/0) - INTP6/SIBO - P40 (1) M
P41 (1/0) SOBO - - P41 (1) M
P42 (1/0) SCKBO SCKBO - P42 (1) M
P43 (1/0) - SIB1 SEG222 P43 (1) M
P44 (1/0) SOBH1 - SEG212 P44 (1) M
P45 (1/0) SCKB1 SCKB1 SEG20?2 P45 (1) M
P46 (1/0) - CRXDO - P46 (1) M
P47 (1/0) CTXDO - - P47 (1) M

3 | PD70F3421, yPD70F3422, yPD70F3423 only

Note Alternative input functions of INTP6, CSIBO, and CSIB1 are provided on two
pins each. Thus you can select on which pin the alternative function should
appear.
Refer to “Alternative input selection” on page 44.
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Table 2-34 Port group 4: configuration registers

Register | Address :Ir;iltlilael Used bits

PM4 FFFF F428, | FFy PM47 PM46 PM45 PM44 PM43 PM42 PM41 PM40
PMC4 FFFF F448, | 004 PMC47 | PMC46 | PMC45 | PMC44 | PMC43 | PMC42 | PMC41 PMC40
PLCDC4® | FFFF F348, |00y X X PLCDC45 | PLCDC44 | PLCDC43 | X X X

P4 FFFF F408, | 00y P47 P46 P45 P44 P43 P42 P41 P40
PRC4 FFFF F3E8y | 004 X X X X X X X PRC40P
PPR4 FFFF F3C8y | 00y PPR47 PPR46 PPR45 PPR44 PPR43 PPR42 PPR41 PPR40
PDSC4 FFFF F308, | 00y PDSC47 | PDSC46 | PDSC45 | PDSC44 | PDSC43 | PDSC42 | PDSC41 |PDSC40
PICC4 FFFF F388, | FFy PICC47 | PICC46 |PICC45 |PICC44 |PICC43 |PICC42 |PICC41 |PICC40
PILC4 FFFF F3A8, | 00y PILC47 | PILC46 |PILC45 |PILC44 |PILC43 |PILC42 |PILC41 |PILC40
PODC4 FFFF F368, | 00y PODC47 | PODC46 | PODC45 | PODC44 | PODC43 | PODC42 | PODC41 | PODC40

) PD70F3421, pPD70F3422, yPD70F3423 only
The setting of PRCA40 is valid for the entire port group.

Note Itis recommended to configure the ports used for CAN data transmit CTXDn to

its highest drive strength to Limit2 by PDSCn.PDSCnm = 1 for CAN baud rates
above 200 Kbit/sec.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.9 Portgroup5
Port group 5 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
e External interrupt (INTP7) (uPD70F3424, yPD70F3425, yPD70F3426A,
pPD70F3427 only)
¢ Sound Generator outputs (SGO, SGOA)
¢ Frequency output (FOUT)
* N-Wire interface signals (DDI, DDO, DCK, DMS)
e CANT1 transmit/receive data (CTXD1, CRXD1)
* UARTAT1 transmit/receive data (TXDA1, RXDA1)
Port group 5 includes the following pins:
Table 2-35 Port group 5: pin functions and port types
Pin functions in different modes
Port mode Alternative mode On-chip
(PMCnm = 0) (PMCnm = 1) debug mode Pin function
Output mode (PMnm = 0) Input mode (OCDMo =1) after reset | Fortype
PFCnm=0 | PFCnm=1 | (PMnm=1)
ALT1-OUT ALT2-OUT
P50 (1/0) FOUT SGOA INTP72 - P50 (1) M
P51 (1/0) SGO - - P51 (1) M
P52 (1/0) - - DDI (I P52 or DDI (I)® R
P53 (I/0) - - DDO (0) P53 (1) OL R
DDO (O)
P54 (1/0) - - DCK (1) P54 or DCK (I)° R
P55 (1/0) - - DMS(I) P55 or DMS(1)° R
P56 (1/0) - CRXD1 - P56 () M
/RXDA1
P57 (1/0) TXDA1 CTXD1 - - P57 (1) M

) PD70F3424, yPD70F3425, uPD70F3426A, pPD70F3427 only
b) " The pin function after reset depends on the reset source, that means on bit OCDM.OCDMO. Refer to “OCDM
- On-chip debug mode register” on page 38 and to the “On-Chip Debug Unit“ on page 969.

78

Note 1.

For pins that support only one alternative output mode, the PFCnm bit is

not available.

The setting of bit OCDM.OCDMO applies only to pins of port type R.

Alternative input functions of UARTA1 and INTP7 are provided on two pins
each. Thus you can select on which pin the alternative function should

appear.

Refer to “Alternative input selection” on page 44.
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Table 2-36 Port group 5: configuration registers

Register | Address :;:Itti.uael Used bits

PM5 FFFF F42Ay FFy PM57 PM56 PM55 PM54 PM53 PM52 PM51 PM50
PMC5 FFFF F44Ay 00y PMC57 | PMC56 | X X X X PMC51 | PMC50
PFC5 FFFF F46Ay 00y PFC57 | X X X X X X PFC50
OCDM FFFF FIFCy 00y/01y |0 0 0 0 0 0 0 0CDMO
P5 FFFF F40Ay 00y P57 P56 P55 P54 P53 P52 P51 P50
PRC5 FFFF F3EAK 00y X X X X X X X PRC502
PPR5 FFFF F3CAy 00y PPR57 | PPR56 | PPR55 |PPR54 |PPR53 |PPR52 |PPR51 |PPR50
PDSC5 FFFF F30Ay 00y PDSC57 | PDSC56 | PDSC55 | PDSC54 | PDSC53 | PDSC52 | PDSC51 | PDSC50
PICC5 FFFF F38Ay FF4 PICC57 | PICC56 | PICC55 |PICC54 |PICC53 |PICC52 | PICC51 | PICC50
PILC5 FFFF F3AAy 00y PILC57 | PILC56 |PILC55 |PILC54 |PILC53 |PILC52 |PILC51 |PILC50
PODC5 FFFF F36Ay 00y PODC57 | PODC56 | PODC55 | PODC54 | PODC53 | PODC52 | PODC51 | PODC50

3 The setting of PRC50 is valid for the entire port group.

Note Itis recommended to configure the ports used for CAN data transmit CTXDn to

its highest drive strength to Limit2 by PDSCn.PDSCnm = 1 for CAN baud rates
above 200 Kbit/sec.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.10 Port group 6
Port group 6 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
¢ Timer TMPO to TMP3 channels (TIP0O to TIP31, TOPOO to TOP31)
e Timer TMG2 channels (TIG20 to TIG25, TOG21 to TOG24)

¢ LCD controller segment signal output (SEG12 to SEG19) (uPD70F3421,
pPD70F3422, yPD70F3423 only)

* 12C0 data/clock line (SDAO, SCLO)
Port group 6 includes the following pins:

Table 2-37 Port group 6: pin functions and port types

Pin functions in different modes
Port mode Alternative mode LCD mode
(PMCnm = 0) (PMCnm =1) (PLCDCnm =1)? | pin function
Port type

Output mode (PMnm = 0) Input mode after reset

PFCnm=0 | PFCnm=1 | (PMnm=1)

ALT1-OUT ALT2-OUT
P60 (I/0) TOPOO TIPOO/TIG20 SEG122 P60 (1) M
P61 (1/0) TOPO1 TOG21 TIPO1/TIG21 SEG132 P61 (1) M
P62 (1/0) TOP10 TIP10/TIG25 |SEG142 P62 (1) M
P63 (1/0) TOP11 TOG24 TIP11/TIG24 SEG152 P63 (1) M
P64 (1/0) SCLQP TOP20 SCLO/TIP20  |SEG162 P64 (1) M
P65 (1/0) SDAQP TOP30 SDAO/TIP30 SEG172 P65 (1) M
P66 (1/0) TOP21 TOG22 TIP21/TIG22 SEG18? P66 (1) M
P67 (1/0) TOP31 TOG23 TIP31/TIG23 SEG192 P67 (1) M

a) | PD70F3421, pPD70F3422, uPD70F3423 only
b) In 12C function mode open drain emulation has to be enabled (PODC6.PODC64 = 1 and
PODC6.PODCS65 = 1). Thus output function is enabled automatically, although PMnm = 1.

Note 1. For pins that support only one alternative output mode, the PFCnm bit is
not available.

2. Alternative input functions of I2°CO (SDAO, SCLO0), TMPO...TMP3 and
TMG2 are provided on two pins each. Thus you can select on which pin
the alternative function should appear. If alternative functions SDA0/SCLO
are used at P64/65 make sure to set also PFSR0.PFSR04 = 1.

Refer to “Alternative input selection” on page 44.
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Table 2-38 Port group 6: configuration registers

Register | Address :":Itlilael Used bits

PM6 FFFF F42Cy | FFy PM67 PM66 PM65 PM64 PM63 PM62 PM61 PM60
PMC6 FFFF F44Cy | 004 PMC67 | PMC66 |PMC65 |PMC64 |PMC63 |PMC62 |PMC61 PMC60
PFC6 FFFF F46Cy | 00y PFC67 PFC66 PFC65 PFC64 PFC63 X PFC61 X
PLCDC6® | FFFF F34Cy |00y PLCDC67 | PLCDC66 | PLCDC65 | PLCDC64 | PLCDC63 | PLCDC62 | PLCDC61 | PLCDC6O
P6 FFFF F40C | 004 P67 P66 P65 P64 P63 P62 P61 P60
PRC6 FFFF F3ECH | 00y X X X X X X X PRC60P
PPR6 FFFF F3CCy | 00y PPR67 PPR66 PPR65 PPR64 PPR63 PPR62 PPR61 PPR60
PDSC6 FFFF F30Cy | 00y PDSC67 | PDSC66 |PDSC65 |PDSC64 |PDSC63 |PDSC62 |PDSC61 |PDSC60
PICC6 FFFF F38Cy | FFy PICC67 | PICC66 |PICC65 |PICC64 | PICC63 | PICC62 | PICC6T | PICC60
PILC6 FFFF F3ACy | 00y PILC67 | PILC66 | PILC65 |PILC64 |PILC63 |PILC62 |PILC61 |PILC60
PODC6 FFFF F36Cy | 00y PODC67 | PODC66 |PODC65 |PODC64 | PODC63 | PODC62 | PODC61 | PODC60

) UPD70F3421, yPD70F3422, uPD70F3423, only
b} The setting of PRC60 is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.11 Portgroup 7

Port group 7 is a 16-bit port group. It includes pins for the A/D Converter input.

The pins of this port group only work in input mode (port type B). They are
used for their alternative input function A/D converter input. At the same time,
the pin status can also be read via the port register Pn, so that the pin also
works in port mode.

Port group 7 includes the following pins:

Table 2-39 Port group 7: pin functions and port types

Pin functions in different modes
(PMCnm = 1)
P70 (1) ANIO P70 (1) B
P71 (1) ANN P71 (I) B
P72 (1) ANI2 P72 (1I) B
P73 (1) ANI3 P73 (1) B
P74 (1) ANI4 P74 (1) B
P75 (1) ANI5 P75 (1) B
P76 (1) ANI6 P76 (1) B
P77 (I) ANI7 P77 (I) B
P78 (1) ANI8 P78 (1) B
P79 (1) ANI9 P79 (I) B
P710 (1) ANI10 P710 (1) B
P711 (1) ANI11 P711 (1) B
P712 (I) ANI122 P712 (1) B
P713 (I) ANI132 P713 (1) B
P714 (1) ANI142 P714 (1) B
P715 (1) ANI152 P715 (1) B

a) pPD70F3424, yPD70F3425, yPD70F3426A, pPD70F3427 only

Note All pins of port group 7 always function in alternative input mode, i.e. A/D
conversion of the level at P7m is independent of any register settings.
For reading the pin status via the P7 register PMC7m has to be set to 0.

Since the accuracy of an A/D conversion may degrade when P7 is read during
the sampling time of the A/D converter, it is recommended to disable the port
pin read by PMC7m = 1 during A/D conversion.
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Table 2-40 Port group 7: configuration registers

Register | Address Lullic] Used bits
value

PMC7L FFFF F44E, |00y PMC77 PMC76 PMC75 PMC74 PMC73  |PMC72 PMC71 PMC70
PMC7H FFFF F44Fy |00y PMC715% |PMC714% |PMC713% |PMC712% |PMC711 |PMC710 |PMC79 PMC78

PMC7 FFFF F44E, | 0000y PMC715 to PMC78 (PMC7H)? PMC77 to PMC70 (PMCTL)
(16 bit)

P7L FFFF F40E, |00,  |P77 P76 P75 P74 P73 P72 P71 P70
P7H FFFF F40F, |00y  |P715 P714 P713 P712 P711 P710 P79 P78
P7 FFFF FO4E4 | 0000y P715 to PMC78 (P7H) P77 to P70 (PTL)

(16 bit)
PILCTL  |FFFFF3AEy |00y  [PILC77 |PILC76 [PILC7T5 |PILC74 [PILC73  [PILC72  |PILCT1  [PILC70
PILCTH  |FFFFF3AF, |00y  [PILC715 [PILC714 [PILC713 [PILC7T12 |PILC711 [PILC710 [PILC79  [PILCT8

PILC7 FFFF F44E, | 0000y PILC715 to PILC78 (PILCTH) PILC77 to PILC70 (PILCTL)
(16 bit)

a) PMC715 to PMC712 are available for ypD70F3424, yPD70F3425, yPD70F3426A, uPD70F3427 only.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.

All 16-bit registers can be accessed in 16-bit units.

User’'s Manual U17566EE5V1UMO00 83
www.DataSheetdU.com



Chapter 2 Pin Functions

2.4.12 Port group 8
Port group 8 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
* Clocked Serial Interface CSIB2 data/clock line (SIB2, SOB2, SCKB2)
(MPD70F3424, yPD70F3425, uyPD70F3426A, yPD70F3427 only)
¢ LCD controller segment signal output (SEG23 to SEG28, SEG30)
(WPD70F3421, yPD70F3422, uPD70F3423 only)
¢ Timer TMYO output (TOYO0)
¢ Frequency output (FOUT)
¢ Inverted frequency output (FOUT)
e External interrupt (INTP7) (uPD70F3424, yPD70F3425, yPD70F3426A,
pPD70F3427 only)
* UARTAO transmit/receive data (TXDAO, RXDAO)
* External memory interface data lines D[17:16] (WPD70F3427 only)
Port group 8 includes the following pins:
Table 2-41 Port group 8: pin functions and port types
Pin functions in different modes
Port mode Alternative mode LCD mode External .
(PMCnm = (PMCnm = 1) (PLCDCnm | memory . Pin Port
=1)2 i unction
0) Output mode (PMnm =0) | Input mode =1) m:(r)?:e after reset | YP€
PFCnm=0 | PFCnm=1 | (PMAm=1) (PMC143
ALT1-OUT | ALT2-OUT =1)°
P80 (/0) |- SIB2° SEG262 port/alternative | P8O0 (1) M
mode
P81 (I/0) | SOB2° - SEG252 port/alternative | P81 (1) M
mode
P82 (/0) | SCKB2° SCKB2¢ SEG242 port/alternative | P82 (1) M
mode
P83 (1/0) TOYO FOUT - SEG23? port/alternative | P83 (1) M
mode
P84 (I/10) | TOYO INTP7¢ - port/alternative | P84 (1) M
mode
P85 (1/0) FOUT - SEG272 port/alternative | P85 (1) M
mode
P86 (I/0) | TXDAO - SEG302 D16P P86 (1) M
P87 (/0) |- RXDAO SEG282 D17° P87 (1) M

a)  LPD70F3421, yPD70F3422, uPD70F3423 only
b LPD70F3427 only
©  uPD70F3424, yPD70F3425, yPD70F3426A, pPD70F3427 only

84

Note

1. For pins that support only one alternative output mode, the PFCnm bit is
not available.

2. Alternative input functions of CSIB2, UARTO, and INTP7 are provided on
two pins each. Thus you can select on which pin the alternative function
should appear.
Refer to “Alternative input selection” on page 44.
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Table 2-42 Port group 8: configuration registers

Register | Address :Ir:::lael Used bits

PM8 FFFF F430y | FFy PM87 PM86 PM85 PM84 PM83 PM82 PM81 PM80
PMC8 FFFF F4504 | 00y PMC87 | PMC86 |PMC85 |PMC84 |PMC83 |PMC82 |PMC81 |PMC80
PFC8 FFFF F470, | 00y X X X X PFC83 | X X X
PLCDC8% | FFFF F350y |00y PLCDC87 | PLCDC86 | PLCDC85 | X PLCDC83 | PLCDC82 | PLCDC8T | PLCDC80
P8 FFFF F4104 | 00y P87 P86 P85 P84 P83 P82 P81 P80
PRC8 FFFF F3F0y | 00y X X X X X X X PRC80P
PPR8 FFFF F3DO0y | 00y PPR87 PPR86 | PPR85 PPR84 | PPR83 | PPR82 PPR81 PPR80
PDSC8 FFFF F3104 | 00y PDSC87¢ | PDSC86° | PDSC85 | PDSC84 | PDSC83 | PDSC82 | PDSC81 | PDSC80
PICC8 FFFF F390y | FFy PICC87° | PICC86° | PICC85 |PICC84 |PICC83 |PICC82 |PICC81 |PICC80
PILC8 FFFF F3BOy | 00y PILC87¢ |PILC86° |PILC85 |PILC84 |PILC83 |PILC82 |PILC81 |PILC80
PODCS8 FFFF F3704 | 00y PODC87 | PODC86 | PODC85 |PODC84 |PODC83 |PODC82 |PODC81 |PODC80

a8 JPD70F3421, yPD70F3422, uPD70F3423 only
b The setting of PRC80 is valid for the entire port group.
© ot available for yPD70F3427

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.13 Port group 9
Port group 9 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
¢ LCD Bus Interface data lines (DBDO to DBD7) (uWPD70F3424, uPD70F3425,
pPD70F3426A, yPD70F3427 only)
* Clocked Serial Interface CSIB1 data/clock line (SCKB1, SOB1, SIB1)
* Clocked Serial Interface CSIB2 data/clock line (SCKB2, SOB2, SIB2)
(WPD70F3424, yPD70F3425, uPD70F3426A, uyPD70F3427 only)
* LCD controller segment signal output (SEG36 to SEG39) (uPD70F3421,
pPD70F3422, yPD70F3423 only)
* LCD controller common signal output (COMO to COM4) (uPD70F3421,
pPD70F3422, yPD70F3423 only)
* External memory interface data lines D[31:24] (WPD70F3427 only)
Port group 9 includes the following pins:
Table 2-43 Port group 9: pin functions and port types
Pin functions in different modes
Port mode Alternative mode LCD mode External .
(PMCnm = (PMCnm = 1) (PLCDCnm | memory . Pin Port
=1)2 i unction
0) Output mode (PMnm = 0) I?:I::t mode =1) mrt:;?:e after reset | YP€
PFCnm=0 | PFCnm=1 | (PMnm=1) (PMC143
ALT1-OUT | ALT2-OUT =1)°
P90 (/0) |DBDO SIB1 SEG362 D24 P90 (1) Q
P91 (I/O) |DBD1 SOB1 - SEG372 D25P P91 (1) Q
P92 (/0) |DBD2 SCKBH1 SCKBH1 SEG382 D26 P92 (1) Q
P93 (/0) |DBD3 - SEG39?2 D27° P93 (1) Q
P94 (I/0) |DBD4 SiB2° como? D28P P94 (1) Q
P95 (/0) |DBD5 SOB2° - com1a D29P P95 (1) Q
P96 (I/0) |DBD6 SCKB2° SCKB2° com22 D30P P96 (1) Q
P97 (/0) |DBD7 - comad D31 P97 (1) Q

) LPD70F3421, yPD70F3422, uPD70F3423 only
b LPD70F3427 only
©  uPD70F3424, yPD70F3425, yPD70F3426A, pPD70F3427 only

86

Note 1. For pins that support only one alternative output mode, the PFCnm bit is
not available.

2. Alternative input functions of CSIB1...CSIB2 are provided on two pins
each. Thus you can select on which pin the alternative function should
appear.

Refer to “Alternative input selection” on page 44.
3. Though DBDO-7 is a bidirectional bus PMnm must be set to "0", i.e. to
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change of the direction is performed automatically, when data is read from
the external bus.
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Table 2-44 Port group 9: configuration registers

Register | Address :’r;ilt:lael Used bits

PM9 FFFF F432, | FF4 PM97 PM96 PM95 PM94 PM93 PM92 PM91 PM90
PMC9 FFFF F452, | 00y PMC97 | PMC96 | PMC95 |PMC94 |PMC93 |PMC92 |PMC91 |PMC90
PFC9 FFFF F472, | 00y X PFC96% | PFC95% | X X PFC92° | PFCO1P | X
PLCDC9® | FFFF F3524 |00y PLCDCY7 | PLCDC96 | PLCDCY5 | PLCDC94 | PLCDC93 | PLCDC92 | PLCDCYT | PLCDCI0
P9 FFFF F412y | 00y P97 P96 P95 P94 P93 P92 P91 P90
PRCY FFFF F3204 | 00y X X X X X X X PRC90¢
PPR9 FFFF F3D2y | 00y PPR97 | PPR96 |PPR95 |PPR94 |PPR93 |PPR92 |PPR91 PPR90
PDSC9® FFFF F312y | 00y PDSC97 | PDSC96 | PDSC95 |PDSC94 |PDSC93 |PDSC92 |PDSC91 |PDSCI0
PICCQ® FFFF F392y | FF4 PICC97 | PICC96 |PICC95 |PICCI4 |PICCI3 |PICC92 |PICCIT | PICCI0
PILCY® FFFF F3B2y | 00y PILC97 | PILC96 |PILC95 |PILC94 |PILC93 |PILC92 |PILC91 |PILC90
PODCY FFFF F372y | 00y PODC97 | PODC96 | PODC95 |PODC94 |PODC93 |PODC92 | PODC91 | PODCI0

) JPD703424, pPD70F3425, yPD703426A, uPD70F3427 only
b)  Refer to caution below.

© pPD70F3421, uPD70F3422, uPD70F3422 only

d) The setting of PRC0 is valid for the entire port group.

€} not available for yPD70F3427

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.

Caution Though the LCD Bus Interface data lines DBD[7:0] are not available for
pPD70F3421, yPD70F3422, and yPD70F3423 PFC91 and PFC92 must be
set to 1 for making SOB1 and SCKB1 externally available.

Thus initialize

PFCO = X6

always when the CSIB1 is used on port group 9.
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2.4.14 Port group 10
Port group 10 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
e Timer TMPO to TMP3 (TOPO0O to TOP31, TIP0OO to TIP31)
* LCD Bus Interface read/write strobe (DBRD, DBWR) (UPD70F3424,
pPD70F3425, yPD70F3426A, pPD70F3427 only)
* LCD controller segment signal output (SEG32 to SEG35)(uPD70F3421,
pPD70F3422, yPD70F3423 only)
* Clocked Serial Interface CSIBO0 data/clock line (SIBO, SOB0, SCKBO0)
* External memory interface data lines D[23:20] (WPD70F3427 only)
Port group 10 includes the following pins
Table 2-45 Port group 10: pin functions and port types
Pin functions in different modes
Port mode Alternative mode LCD mode External .
(PMCnm = (PMCnm = 1) (PLCDCnm | memory . Pin Port
=1)2 i unction
0) Output mode (PMnm =0) | Input mode =1) m:(r)?:e after reset | YP€
PFCnm =0 | PFCnm=1 | ("Mnm=1) (PMC143
ALT1-OUT | ALT2-OUT =1)°
P100 (1/0) | TOPOO TOP11 TIPOO/TIP11 - port/alternative | P100 (1) M
mode
P101 (/0) |TOPO1 TOP10 TIPO1/TIP10 |- port/alternative | P101 (I) M
mode
P102 (1/0) | TOP20 TOP31 TIP20/TIP31 - port/alternative | P102 (1) M
mode
P103 (/0) |TOP21 TOP30 TIP21/TIP30 |- port/alternative | P103 (I) M
mode
P104(/0) |DBRD° - SEG352 D20P P104(1) M
P105 (I/0) |DBWR® SIBO SEG342 D21 P105 (1) M
P106 (/0) |SOBO - SEG33?2 D22° P106 (1) M
P107 (/0) |SCKBO SCKBO SEG322 D23P P107 (1) M

a)  PD70F3421, pPD70F3422, yPD70F3423 only

b LPD70F3427 only

©) pPD70F3424, yPD70F3425, yPD70F3426A, pPD70F3427 only
Note 1. For pins that support only one alternative output mode, the PFCnm bit is

not available.

2. Alternative input functions of CSIB0O and TMPO...TMP3 are provided on
two pins each. Thus you can select on which pin the alternative function
should appear.

Refer to “Alternative input selection” on page 44.
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Table 2-46 Port group 10: configuration registers

Register | Address :’r;iltlilael Used bits

PM10 FFFF F434y | FFy PM107 PM106 PM105 PM104 PM103 PM102 PM101 PM100
PMC10 FFFF F454, | 00y PMC107 |PMC106 |PMC105 |PMC104 |PMC103 |PMC102 |PMC101 |PMC100
PFC10 FFFF F474y | 004 X X X X PFC103 |PFC102 |PFC101 | PFC100
PLCDC10? FFFF F354y | 004 PLCDC107 | PLCDC106 | PLCDC105 | PLCDC104 | X X X X

P10 FFFF F414y | 00y P107 P106 P105 P104 P103 P102 P101 P100
PRC10 FFFF F3F4y | 004 | X X X X X X X PRC100°
PPR10 FFFF F3D4y | 004 PPR107 |PPR106 |PPR105 |PPR104 |PPR103 |PPR102 |PPR101 | PPR100
PDSC10 FFFF F314,, |00y PDSC107¢| PDSC106°| PDSC105| PDSC104¢| PDSC103 | PDSC102 | PDSC101 | PDSC100
PICC10 FFFF F394y | FFy PICC107¢| PICC106C | PICC105° | PICC104° | PICC103 | PICC102 | PICC101 | PICC100
PILC10 FFFF F3B4y | 004 PILC107¢ | PILC106° | PILC105¢ | PILC104° | PILC103 | PILC102 | PILC101 |PILC100
PODC10 FFFF F374y | 00y PODC107 | PODC106 | PODC105 | PODC104 |PODC103 | PODC102 |PODC101 | PODC100

3  PD70F3421, yPD70F3422, yPD70F3423 only
) The setting of PRC100 is valid for the entire port group.
©  not available for yPD70F3427

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.15 Port group 11

Port group 11 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:

¢ Stepper Motor Controller/Driver outputs (SM11 to SM14, SM21 to SM24)
e Timer TMG2 channels (TOG21 to TOG24)
¢ Sound Generator outputs (SGO, SGOA)

Port group 11 includes the following pins:

Table 2-47 Port group 11: pin functions and port types

Pin functions in different modes
Port mode Alternative mode
(PMCnm = 0) (PMCnm = 1) Pin function
Port type
Output mode (PMnm = 0) Input mode | after reset
PFChm=0 | PFCnm=1 | (PMnm=1)
ALT1-OUT ALT2-OUT
P110 (1/0) SM11 TOG21 - P110 (1) M
P111 (1/O) SM12 TOG22 - P111 (1) M
P112 (I/0) SM13 TOG23 - P112 (1) M
P113 (1/0) SM14 TOG24 - P113 (1) M
P114 (1/O) SM21 SGO - P114 (1) M
P115 (I/O) SM22 SGOA - P115 (1) M
P116 (1/0) SM23 - P116 (1) M
P117 (1/O) SM24 - P117 (1) M
Note 1. For pins that support only one alternative output mode, the PFCnm bit is

not available.

2. Alternative input functions of TMG2 are provided on two pins each. Thus
you can select on which pin the alternative function should appear.
Refer to “Alternative input selection” on page 44.

3. Port group 11 is equipped with high driver buffers for stepper motor control.
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Table 2-48 Port group 11: configuration registers

Register | Address :’r;ilt:lael Used bits

PM11 FFFF F436y | FFy PM117 PM116 PM115 PM114 PM113 PM112 PM111 PM110
PMC11 FFFF F456, | 004 PMC117 |PMC116 | PMC115 | PMC114 |PMC113 |PMC112 |PMC111 | PMC110
PFC11 FFFF F476, | 00y X X PFC115 | PFC114 |PFC113 |PFC112 |PFCi11 | PFC110
P11 FFFF F416y | 00y P117 P116 P115 P114 P113 P112 P111 P110
PRC11 FFFF F3F6, | 00 X X X X X X X PRC1102
PPR11 FFFF F3D6 | 00y PPR117 | PPR116 | PPR115 |PPR114 |PPR113 |PPR112 |PPR111 | PPR110
PICC11 FFFF F396y | FFy PICC117 | PICC116 | PICC115 | PICC114 | PICC113 | PICC112 | PICC111 [ PICC110
PILC11 FFFF F3B6y | 00y PILC117 | PILC116 | PILC115 |PILC114 |PILC113 |PILC112 |PILC111 | PILC110
PODC11 FFFF F376, | 00y PODCi17 | PODC116 | PODCi15 | PODC114 |PODCi13 | PODC112 | PODCi11 | PODC110

a) The setting of PRC110 is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.16 Port group 12

Port group 12 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:

¢ Stepper Motor Controller/Driver outputs (SM51 to SM54, SM61 to SM64)

Port group 12 in

cludes the following pins:

Table 2-49 Port group 12: pin functions and port types

Pin functions in different modes
(:h:rctnn;roge()) Al::mgt;\: :1 1o)de AOUTLE Port type
after reset

Output mode Input mode

(PMnm = 0) (PMnm = 1)
P120 (1/0) SM51 - P120 (1) M
P121 (I/O) SM52 - P121 (I) M
P122 (1/0) SM53 - P122 (1) M
P123 (1/0) SM54 - P123 (1) M
P124 (I/0) SM61 - P124 (I) M
P125 (1/0) SM62 - P125 (1) M
P126 (1/0) SM63 - P126 (1) M
P127 (I/0) SMe4 - P127 (I) M

Note Port group 12 is equipped with high driver buffers for stepper motor control.

Table 2-50 Port group 12: configuration registers

Register | Address :":It:la: Used bits

PM122 FFFF F438y | FFy PM127 PM126 PM125 PM124 PM123 PM122 PM121 PM120
PMC12 FFFF F458, | 004 PMC127 |PMC126 |PMC125 |PMC124 |PMC123 |PMC122 |PMC121 | PMC120
P12 FFFF F418, | 00y P127 P126 P125 P124 P123 P122 P121 P120
PRC12 FFFF F3F8y | 00y X X X X X X X PRC120°
PPR12 FFFF F3D8y | 00y PPR127 |PPR126 |PPR125 |PPR124 |PPR123 |PPR122 |PPR121 |PPR120
PICC12 FFFF F398y | FF4 PICC127 | PICC126 | PICC125 | PICC124 | PICC123 | PICC122 | PICC121 | PICC120
PILC12 FFFF F3B8y | 00y PILC127 | PILC126 | PILC125 |PILC124 |PILC123 |PILC122 |PILC121 | PILC120
PODC12 FFFF F378y | 00y PODC127 | PODC126 | PODC125 | PODC124 |PODC123 | PODCi22 |PODC121 | PODC120

a) PM12 register has to be changed from its default value FFy to 00y in order to enable the stepper motor con-

troller/driver outputs.
The setting of PRC120 is valid for the entire port group.

b)

92

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.417 Port group 13
Port group 13 is an 8-bit port group. In alternative mode, it comprises pins for
the following functions:
¢ Stepper Motor Controller/Driver outputs (SM31 to SM34, SM41 to SM44)

¢ Timer TMGO to TMG1 channels (TIGO1 to TIG04, TOGO01 to TOGO04, TIG11
to TIG14, TOG11 to TOG14)

Port group 13 includes the following pins:

Table 2-51 Port group 13: pin functions and port types

Pin functions in different modes
Port mode Alternative mode
(PMCnm =0) (PMCnm = 1) Pin function
Port type
output mode (PMnm = 0) Input mode | after reset
PFCnm=0 | PFCnm=1 | (PMnm=1)
ALT1-OUT ALT2-OUT
P130 (1/O) SM31 TOGO1 TIGO1 P130 (1) M
P131 (1/O) SM32 TOG02 TIG02 P131 (1) M
P132 (1/0O) SM33 TOGO03 TIGO3 P132 (1) M
P133 (1/0O) SM34 TOG04 TIG04 P133 (1) M
P134 (1/0O) SM41 TOG11 TIG11 P134 (1) M
P135 (1/0O) SM42 TOG12 TIG12 P135 (1) M
P136 (1/0O) SM43 TOG13 TIG13 P136 (1) M
P137 (1/0O) SM44 TOG14 TIG14 P137 (1) M

Note 1. Alternative inputfunctions of TMGO...TMG1 are provided on two pins
each. Thus you can select on which pin the alternative function should
appear.

Refer to “Alternative input selection” on page 44.

2. Port group 13 is equipped with high driver buffers for stepper motor control.

Table 2-52 Port group 13: configuration registers

Register | Address :’r;iltlija; Used bits

PM13 FFFF F43Ay | FFy PM137 PM136 PM135 PM134 PM133 PM132 PM131 PM130
PMC13 FFFF F45A, | 00y PMC137 | PMC136 |PMC135 |PMC134 |PMC133 |PMC132 |PMC131 |PMC130
PFC13 FFFF F47Ay | 00y PFC137 | PFC136 |PFC135 |PFC134 |PFC133 |PFC132 |PFC131 |PFC130
P13 FFFF F41Ay | 00y P137 P136 P135 P134 P133 P132 P131 P130
PRC13 FFFF F3FAy | 00y X X X X X X X PRC130?
PPR13 FFFF F3DAy | 00y PPR137 | PPR136 |PPR135 |PPR134 |PPR133 |PPR132 |PPR131 |PPR130
PICC13 FFFF F39Ay | FFy PICC137 | PICC136 | PICC135 | PICC134 | PICC133 | PICC132 | PICC131 | PICC130
PILC13 FFFF F3BAy | 00y PILC137 | PILC136 | PILC135 |PILC134 |PILC133 |PILC132 |PILC131 |PILC130
PODC13 FFFF F37Ay | 00y PODC137 | PODC136 | PODC135 | PODC134 | PODC133 |PODC132 |PODC131 | PODC130

a)

The setting of PRC130 is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.18 Port group 14 (WPD70F3427 only)
Port group 14 is a 3-bit port group. In alternative mode, it comprises pins for
the following functions:
* External memory interface bus clock BCLK
 External memory interface byte enable signals BE2, BE3
Port group 14 includes the following pins:
Table 2-53 Port group 14: pin functions and port types
Pin functions in different modes
(:h:rctnn;roge()) Al::mgt;\: :1 1o)de LA ] Port type
after reset
Output mode Input mode
(PMnm = 0) (PMnm = 1)
P140 (1/0) BCLK - P140 (1) M
P141 (1/0) BE2 - P141 (1) M
P142 (I/O) BE3 - P142 (1) M
Table 2-54 Port group 14: configuration registers
Register | Address :,';iltlif: Used bits
PM14 FFFF F43Cy | FFy X X X X X PM142 PM141 PM140
PMC14 FFFF F45Cy | 104 X X X 18 PMC143° | PMC142 | PMC141 | PMC140
P14 FFFF F41Cy | 00y X X X X X P142 P141 P140
PRC14 FFFF F3FCy | 00y X X X X X X X PRC140°
PPR14 FFFF F3DCy | 00y X X X X X PPR142 | PPR141 | PPR140

a)
b)

This bit is set to 1 after reset and cannot be changed.
PMC143 specifies the data bus width of the external memory interface:

- PMC143 = 0: 16-bit data bus D[15:0], D[31:16] pins of port groups 3, 8, 9, 10 operate in port/alternative mode
- PMC143 = 1: 32-bit data bus D[31:0], D[31:16] pins of port groups 3, 8, 9, 10 operate as data bus pins
©  The setting of PRC140 is valid for the entire port group.
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Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.19 Port group AL

Port group AL is a 16-bit port group. In alternative mode, it comprises pins for
the external memory interface address lines 0 to 15.

This port group is externally only available for yPD70F3419 devices.

Caution For the yPD70F3418 this port group must be configured as output port mode.
Thus set following registers as shown below:

e port mode: PMCAL = 00004
¢ output port: PMAL = 0000y

Port group AL includes the following pins:

Table 2-55 Port group AL: pin functions and port types

Pin functions in different modes
(:ﬁgn'::’:%) Alzlirl\;:gtril‘r’: :‘ ‘?)de A ITEE) Port type
after reset
Output mode Input mode
(PMnm = 0) (PMnm = 1)
PALO (I/O) A0 - PALO (1) M
PAL1 (I/O) A1 - PAL1 (1) M
PAL2 (1/O) A2 - PAL2 (1) M
PALS3 (1/O) A3 - PALS3 (1) M
PAL4 (I/O) A4 - PAL4 (1) M
PALS5 (1/O) A5 - PALS5 (1) M
PALSG (1/O) A6 - PALSG (1) M
PAL7 (I/O) A7 - PAL7 (1) M
PALS (I/O) A8 - PALS (1) M
PAL9 (I/O) A9 - PAL9 (1) M
PAL10 (1/O) A10 - PAL10 (1) M
PAL11 (I/O) A1 - PAL11 (1) M
PAL12 (I/O) A12 - PAL12 (1) M
PAL13 (1/0) A13 - PAL13 (1) M
PAL14 (I/O) A4 - PAL14 (1) M
PAL15 (I/O) A15 - PAL15 (1) M
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Table 2-56 Port group AL: configuration registers

Register | Address Lillic] Used bits
value

PMALL FFFF F020y | FFy PMAL7 PMALG PMAL5 PMAL4 PMAL3 PMAL2 PMAL1 PMALO
PMALH FFFF F021y | FFy PMAL15 | PMAL14 | PMAL13 |PMAL12 |PMAL11 | PMAL10 | PMAL9 PMALS

PMAL FFFF F020, | FFFFy PMAL15 to PMALS (PMALH MAL7 to PMALO (PMALL)
(16 bit)

PMCALL FFFF F040, | 004 PMCAL7 | PMCAL6 | PMCAL5 | PMCAL4 |PMCAL3 |PMCAL2 |PMCAL1 |PMCALO
PMCALH | FFFF F041, | 004 PMCAL15 | PMCAL14 | PMCAL13 | PMCAL12 | PMCAL11 | PMCAL10 | PMCAL9 | PMCALS8

o

PMCAL | FFFF F0404 | 0000, PMCAL15 to PMCALS (PMCALH) PMCAL7 to PMCALO (PMCALL)

(16 bit)

PALL FFFF FO004 |00y | PAL7 PAL6 PAL5 PAL4 PAL3 PAL2 PAL1 PALO
PALH FFFFFOO1, |00, |PAL15 |PAL14 |PAL13 [PALi2 |PAL11 |PAL10  |PAL9 PALS
PAL FFFF FO00, | 0000 PAL15 to PAL8 (PALH) PAL7 to PALO (PALL)

(16 bit)

PRCAL | FFFFF2E0, [004 |X X X X X X X PRCAL0?

PPRALL FFFF F2C0y4 | 00y PPRAL7 | PPRAL6 | PPRALS5 |PPRAL4 |PPRAL3 |PPRAL2 |PPRAL1 |PPRALO
PPRALH FFFF F2C1y | 00y PPRAL15 | PPRAL14 | PPRAL13 | PPRAL12 | PPRAL11 | PPRAL10 | PPRAL9 PPRALS8

PPRAL FFFF F2C0y4 | 0000y PPRAL15 to PPRAL8 (PPRALH) PPRAL7 to PPRALO (PPRALL)

(16 bit)

PDSCEAL | FFFF F260y | 004 X X X X X X X PDSCEALO
PDSCAL FFFF F2404 | 004 X X X X X X X PDSCALO
PICCAL FFFF F280y | FFy X X X X X X X PICCALO
PILCAL FFFF F2A0y | 01y X X X X X X X PILCALO

a) The setting of PRCALQO is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.

All 16-bit registers can be accessed in 16-bit units.
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2.4.20 Port group AH

Caution

Port group AH is a 7-bit port group. In alternative mode, it comprises pins for
the external memory interface address lines 16 to 22.

This port group is externally only available for yPD70F3419 devices.

For the yPD70F3418 this port group must be configured as output port mode.
Thus set following registers as shown below:

* port mode: PMCAH = 00y

* output port: PMAH = 00y

Port group AH includes the following pins:

Table 2-57 Port group AH: pin functions and port types

Pin functions in different modes
(:I\:gnn;'\oge()) AI:Ie’:\;IIgtril‘:: 111 ‘?)de AL Port type
B - after reset
Output mode | Input mode
(PMnm = 0) (PMnm = 1)

PAHO (1/0) A16 - PAHO (1) M

PAH1 (1/0) A17 - PAH1 (1) M

PAH2 (1/0) A18 - PAH2 (1) M

PAH3 (1/0) A19 - PAH3 (1) M

PAH4 (1/0) A20 - PAH4 (1) M

PAHS5 (1/0) A21 - PAHS5 (1) M

PAHS (1/0) A22 - PAHS (1) M

Table 2-58 Port group AH: configuration registers

Register | Address :’r;iltlilael Used bits
PMAH FFFF F0O22 | FFy - PMAH6 PMAH5 PMAH4 PMAH3 PMAH2 PMAH1 PMAHO
PMCAH FFFF FO42 | 00y - PMCAH6 | PMCAH5 | PMCAH4 | PMCAH3 | PMCAH2 | PMCAH1 | PMCAHO
PAH FFFF F002, |00y - PAH6 PAH5 PAH4 PAH3 PAH2 PAH1 PAHO
PRCAH FFFF F2E2y | 00y - X X X X X X PRCAH0?
PPRAH FFFF F2C2y | 00y - PPRAH6 | PPRAH5 | PPRAH4 | PPRAH3 | PPRAH2 | PPRAH1 | PPRAHO
PDSCEAH FFFF F262, |00y - X X X X X X PDSCEAHO
PDSCAH FFFF F242, | 00y - X X X X X X PDSCAHO
PICCAH FFFF F282 | FFy - X X X X X X PICCAHO
PILCAH FFFF F2A2y, |01y - X X X X X X PILCAHO

3 The setting of PRCAHO is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.

All 16-bit registers can be accessed in 16-bit units.
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2.4.21 Port group CS

Port group CS is a 3-bit port group. In alternative mode, it comprises pins for

the following functions:

¢ External memory interface chip select signals (CS0, CS3, CS4)

¢ External memory interface data wait request (WAIT)

This port group is externally only available for yPD70F3419 devices.

Caution For the yPD70F3418 this port group must be configured as output port mode.

Thus set following registers as shown below:

e port mode: PMCCS = 00y

* output port: PMCS = 00y

Port group CS includes the following pins:

Table 2-59 Port group CS: pin functions and port types
Pin functions in different modes
Port mode Alternative mode Pin function
(PMCnm = 0) (PMCnm =1) after reset Port type
Output mode Input mode
(PMnm = 0) (PMnm = 1)

PCSO (I/O) CSo - PCSO (1) M

PCS3 (I/O) CS3 - PCS3 (1) M

PCS4 (1/0) Cs4 WAIT PCS4 (I) M

Table 2-60 Port group CS: configuration registers

Register | Address Ll Used bits

value
PMCS FFFF FO28y | FFy X X X PMCS4 | PMCS3 | X X PMCSO0
PMCCS FFFF FO48y | 004 X X X PMCCS4 | PMCCS3 | X X PMCCS0
PCS FFFF F0O08y |00y |X X X PCS4 | PCS3 X X PCS0
PRCCS FFFF F2E8y | 004 X X X X X X X PRCCS0?
PPRCS FFFF F2C8y | 00y X X X PPRCS4 | PPRCS3 | X X PPRCS0
PDSCECS FFFF F268 | 00y X X X X X X X PDSCECS0
PDSCCS FFFF F248, | 004 X X X X X X X PDSCCS0
PICCCS FFFF F288y | FFy X X X X X X X PICCCSO
PILCCS FFFF F2A8y | 01y X X X X X X X PILCCSO

a8 The setting of PRCCSO is valid for the entire port group.
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Access

All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.22 Portgroup CT
Port group CT is a 2-bit port group. In alternative mode, it comprises pins for
the external memory interface read/write strobe.
This port group is externally only available for yPD70F3419 devices.
Caution For the yPD70F3418 this port group must be configured as output port mode.
Thus set following registers as shown below:
e port mode: PMCCT = 00y
* output port: PMCT = 004
Port group CT includes the following pins:
Table 2-61 Port group CT: pin functions and port types
Pin functions in different modes
Port mode Alternative mode Pin function
(PMCnm = 0) (PMCnm = 1) after reset Port type
Output mode Input mode
(PMnm = 0) (PMnm = 1)
PCTO (I/O) WR - PCTO (I) M
PCT4 (1/0) RD - PCT4 (1) M
Table 2-62 Port group CT: configuration registers
Register | Address Lillic] Used bits
value
PMCT FFFF FO2Ay | FFy X X X PMCT4 X X X PMCTO
PMCCT FFFF FO4Ay | 004 X X X PMCCT4 X X X PMCCTO
PCT FFFF FOOAy | 004 X X X PCT4 X X X PCTO
PRCCT FFFF F2EAy | 00y X X X X X X X PRCCT0?
PPRCT FFFF F2CAy | 00y X X X PPRCT4 X X X PPRCTO
PDSCECT FFFF F26Ay | 00y X X X X X X X PDSCECTO
PDSCCT FFFF F24Ay | 00y X X X X X X X PDSCCTO
PICCCT FFFF F28Ay | FFy X X X X X X X PICCCTO
PILCCT FFFF F2AAL | 014 X X X X X X X PILCCTO

a)

The setting of PRCCTO is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
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2.4.23 Port group DL

Port group DL is a 16-bit port group. In alternative mode, it comprises pins for
the external memory interface data lines 0 to 15.

This port group is externally only available for yPD70F3419 devices.

Caution For the yPD70F3418 this port group must be configured as output port mode.
Thus set following registers as shown below:

* port mode: PMCDL = 00y

* output port: PMDL = 00y

Port group DL includes the following pins:

Table 2-63 Port group DL: pin functions and port type

Pin functions in different modes
Port mode Alternative mode P;?t;::':::tn Port type

(PMCnm = 0) (PMCnm = 1)
PDLO (1/O) DO PDLO (1) M
PDL1 (1/O) D1 PDL1 (1) M
PDL2 (I/O) D2 PDL2 (1) M
PDL3 (1/0) D3 PDL3 (1) M
PDL4 (1/O) D4 PDL4 (1) M
PDL5 (I/O) D5 PDL5 (1) M
PDLS6 (1/0) D6 PDLS6 (1) M
PDL7 (1/O) D7 PDL7 (1) M
PDLS (I/O) D8 PDLS (1) M
PDL9 (1/0) D9 PDLO (1) M
PDL10 (I/O) D10 PDL10 (I) M
PDL11 (1/O) D11 PDL11 (I) M
PDL12 (I/O) D12 PDL12 (I) M
PDL13 (I/O) D13 PDL13 (I) M
PDL14 (1/0) D14 PDL14 (I) M
PDL15 (I/O) D15 PDL15 (I) M

Note Though DO0-15 is a bidirectional bus don’t care about PMnm. The change of the
input and output direction is performed automatically, when data is read from
or written to the external bus.
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Table 2-64 Port group DL: configuration registers

Register | Address :’r;ilt:lael Used bits

PMDLL FFFF F024, | FFy PMDL7 | PMDL6 |PMDL5 |PMDL4 |PMDL3 |PMDL2 |PMDL1 PMDLO
PMDLH FFFF F025y | FFy PMDL15 | PMDL14 |PMDL13 |PMDL12 |PMDL1{1 |PMDL10 |PMDL9 |PMDL8
PMDL FFFF F024, | FFFFy PMDL15 to PMDL8 (PMDLH) PMDL7 to PMDLO (PMDLL)

(16 bit)

PMCDLL | FFFF F044y | 004 PMCDL7 | PMCDL6 |PMCDL5 |PMCDL4 |PMCDL3 |PMCDL2 |PMCDL1 |PMCDLO
PMCDLH | FFFF F045, | 004 PMCDL15 | PMCDL14 | PMCDL13 | PMCDL{2 | PMCDLI1 |PMCDL10 | PMCDL9 | PMCDL8
PMCDL FFFF FO44; | 0000y PMCDL15 to PMCDL8 (PMCDLH) PMCDL7 to PMCDLO (PMCDLL)

(16 bit)

PDLL FFFF F004y | 004 PDL7 PDL6 PDL5 PDL4 PDL3 PDL2 PDL1 PDLO
PDLH FFFF FO05, |00y PDL15 PDL14 PDL13 PDL12 PDL11 PDL10 PDL9 PDL8
PDL FFFF FO04, | 0000y PDL15 to PDL8 (PDLH) PDL7 to PDLO (PDLL)

(16 bit)

PRCDL FFFF F2E4y | 00y X X X X X X X PRCDL0?
PPRDLL FFFF F2C4y | 00y PPRDL7 | PPRDL6 | PPRDL5 |PPRDL4 |PPRDL3 |PPRDL2 |PPRDL1 |PPRDLO
PPRDLH FFFF F2C5, |00y PPRDL15 | PPRDL14 | PPRDL13 | PPRDL12 |PPRDL11 | PPRDL10 | PPRDL9 | PPRDLS
PPRDL FFFF F2C4y | 0000y PPRDL15 to PPRDL8 (PPRDLH) PPRDL7 to PPRDLO (PPRDLL)

(16 bit)

PDSCEDL | FFFF F264y | 004 X X X X X X X PDSCEDLO
PDSCDL | FFFF F244, | 004 X X X X X X X PDSCDLO
PICCDL FFFF F284y | FFy X X X X X X X PICCDLO
PILCDL FFFF F2A4y |01y X X X X X X X PILCDLO

a) The setting of PRCDLO is valid for the entire port group.

Access All 8-bit registers can be accessed in 8-bit or 1-bit units.

All 16-bit registers can be accessed in 16-bit units.
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2.4.24 Port group DH

Port group DH is a 16-bit port group. In alternative mode, it comprises pins for
the external memory interface data lines 16 to 31.

This port group is externally only available for yPD70F3419 devices.

Caution For the yPD70F3418 this port group must be configured as output port mode.
Thus set following registers as shown below:

* port mode: PMCDH = 00y

* output port: PMDH = 00y

Port group DH includes the following pins:

Table 2-65 Port group DH: pin functions and port types

Pin functions in different modes . .
Port mode Alternative mode P:f‘t::r:.:tslgp Port type

(PMCnm = 0) (PMCnm = 1)
PDHO (I/0) D16 PDHO (1) M
PDH1 (I/0) D17 PDH1 (1) M
PDH2 (1/0) D18 PDH2 (1) M
PDHS3 (I/0) D19 PDHS3 (1) M
PDH4 (I/0) D20 PDH4 (1) M
PDHS5 (1/0) D21 PDHS5 (1) M
PDH6 (I/0) D22 PDHS (1) M
PDH7 (1/0) D23 PDH7 (1) M
PDHB8 (1/0) D24 PDHS8 (1) M
PDH9 (I/0) D25 PDH9 (1) M
PDH10 (1/O) D26 PDH10 (1) M
PDH11 (1/O) D27 PDH11 (1) M
PDH12 (1/0) D28 PDH12 (1) M
PDH13 (1/0) D29 PDH13 (1) M
PDH14 (1/O) D30 PDH14 (1) M
PDH15 (1/0) D31 PDH15 (1) M

Note Though D16-31 is a bidirectional bus don’t care about PMnm. The change of
the input and output direction is performed automatically, when data is read
from or written to the external bus.
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Table 2-66 Port group DH: configuration registers

Register | Address Lullic] Used bits
value

PMDHL FFFF F026y | FFy PMDH7 | PMDH6 |PMDH5 |PMDH4 |PMDH3 |PMDH2 | PMDH1 PMDHO
PMDHH FFFF F027y | FFy PMDH15 | PMDH14 | PMDH13 | PMDH12 |PMDH11 | PMDH10 | PMDH9 | PMDH8

PMDH FFFF F026, | FFFFy PMDHL15 to PMDH8 (PMDHH) PMDH7 to PMDHO (PMDHL)
(16 bit)

PMCDHL | FFFF F0464 | 00y PMCDH7 | PMCDH6 | PMCDH5 | PMCDH4 | PMCDH3 | PMCDH2 | PMCDH1 | PMCDHO
PMCDHH | FFFF F047, | 00y PMCDH15 | PMCDH14 | PMCDH13 | PMCDH12 | PMCDH11 | PMCDH10 | PMCDH9 | PMCDH8

PMCDH | FFFF F046, | 0000, PMCDHL15 to PMCDH8 (PMCDHH) PMCDH? to PMCDHO (PMCDHL)

(16 bit)

PDHL FFFF FOOBy |00y |PDH7  |PDH6 |PDH5 |PDH4 |PDH3  [PDH2  [PDH1  |PDHO
PDHH FFFF FO074 |00y |PDH15 |PDH14 |PDH13 |PDH12 [PDH11 |PDH10 [PDH9  |PDH8
PDH FFFF FO06, | 0000, PDH15 to PDH8 (PDHH) PDH7 to PDHO (PDHL)

(16 bit)

PRCDH | FFFF F2E6, |00y | X X X X X X X PRCDHo0?

PPRDHL | FFFF F2C6y | 00y PPRDH7 | PPRDH6 | PPRDH5 | PPRDH4 | PPRDH3 | PPRDH2 | PPRDH1 | PPRDHO
PPRDHH | FFFF F2C7y | 00y PPRDH15 | PPRDH14 | PPRDH13 | PPRDH12 | PPRDH11 | PPRDH10 | PPRDH9 | PPRDH8

PPRDH | FFFF F2C6y | 0000 PPRDH15 to PPRDHS (PPRDHH) PPRDH7 to PPRDHO (PPRDHL)
(16 bit)
PDSCEDH | FFFF F266, | 00y X X X X X X X PDSCEDH0
PDSCDH | FFFF F2464 | 004 X X X X X X X PDSCDHO
PICCDH FFFF F286, | FFy X X X X X X X PICCDHO
PILCDH FFFF F2A6y | 01y X X X X X X X PILCDHO
a) The setting of PRCDHO is valid for the entire port group.
Access All 8-bit registers can be accessed in 8-bit or 1-bit units.
All 16-bit registers can be accessed in 16-bit units.
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2.5 Noise Elimination

The input signals at some pins are passed through a filter to remove noise and
glitches. The microcontroller supports both analog and digital filters. The
analog filters are always applied to the input signals, whereas the digital filters
can be enabled/disabled by control registers.

2.5.1 Analog filtered inputs

The external interrupts INTPO...INTP7and NMI and the external RESET input
are passed through an analog filter to remove noise and glitches. The analog

filter suppresses input pulses that are shorter than a specified puls width (refer
to the Data Sheet). This assures the hold time for the external interrupt signals.

The analog filter operates in all modes (normal mode and standby modes). It is
only effective if the corresponding pin works in alternative input mode and not
as a general purpose /O port.

2.5.2 Digitally filtered inputs

The inputs of the peripherals listed below are passed through a digital filter to
remove noise and glitches.

The digital filter operates in all modes, which have the PLL enabled. Thus, it
does not operate in Watch, Sub-watch and Idle mode. The digital filter is only
effective if the corresponding pin works in alternative input mode and not as a
general purpose I/O port.

The digital input filter is available for the following external signals:

Table 2-67 Digitally filtered external signals

Module Signal Comment

CSIBO SIB0, SCKBO For high clock rates of the Clocked Serial
CsiB2 SIB2, SCKB2 removed by the digital filter.

TMPO TIPOO, TIPO1

TMP1 TIP10, TIP11

TMP2 TIP20, TIP21

TMP3 TIP30, TIP31

TMGO TIGO1 to TIG04

TMGH TIG11 to TIG14

TMG2 TIG20 to TIG25

Note The Timers G provide additional digital noise filters at their capture inputs
TIGn1 to TIGn4. Refer also to the Data Sheet for the minimum capture inputs
pulse widths.
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Filter operation The input terminal signal is sampled with the sampling frequency fs. Spikes

Input terminal

Filter output

shorter than 2 sampling cycles are suppressed and no internal signal is
generated. Pulses longer than 3 sampling cycles are recognized as valid
pulses and an internal signal is generated. For pulses between 2 and 3
sampling cycles, the behaviour is not defined. The filter operation is illustrated
in Figure 2-6.
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- ----- -
- - - - - - -
- -
-t------
- - - — - -

]
B

-t------

Al

5

Figure 2-6 Digital noise removal example

The minimum input terminal pulse width to be validated is defined by the
sampling frequency fs. The sampling frequency fg is PCLKO.

Table 2-68 Digital noise removal features

Sampling frequency Minimum pulse width to

fs = PCLKO generate an internal signal
16 MHz (PLL enabled) 0.125 - 0.1875 psec

4 MHz (PLL disabled) 0.5-0.75 psec

The digital filter function can be individually enabled for each of the
aforementioned external input signals. The filter is enabled/disabled by the
16-bit registers DFENO and DFEN{1.
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Access

Address

Initial Value

Table 2-69

Table 2-70

DFENO - Digital filter enable register

The 16-bit DFENO register enables/disables the digital filter for TMPO to TMP3
and TMGO input channels and for CSIBO to CSIB2 input channels.

This register can be read/written in 16-bit, 8-bit and 1-bit units.
FFFF F710y

0000y. This register is cleared by any reset.

15 14 13 12 11 10 9 8

DFENC15(DFENC14|DFENC13|DFENC12|DFENC11|DFENC10| DFENC9 | DFENC8

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

7 6 5 4 3 2 1 0

DFENC7 | DFENC6 | DFENC5 | DFENC4 | DFENC3 | DFENC2 [ DFENC1 | DFENCO

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

DFENO register contents

Bit position

Bit name

Function

15t00

DFENC[15:0]

Enables/disables the digital noise elimination filter for
the corresponding input signal:

0: Digital filter is disabled.

1: Digital filter is enabled.
For an assignment of bit positions to input signals see
table Table 2-70.

Assignment of input signals to bit positions for register DFENO

Bit
position

Bit name

Input signal

Description

0

DFENCO

SIBO

CSIBO data input?

DFENCH1

SIB1

CSIB1 data input?

DFENC2

SiB2

CSIB2 data input? P

DFENC3

SCKIBO

CSIBO clock input?

DFENC4

SCKIB1

CSIB1 clock input?-

DFENC5

SCKIB2

CSIB2 clock input? °

DFENC6

TIPOO

Timer TMPO channel 0 capture input

DFENC7

TIPO1

Timer TMPO channel 1 capture input

DFENC8

TIP10

Timer TMP1 channel 0 capture input

Ol N[O | W] N| =

DFENC9

TIP11

Timer TMP1 channel 1 capture input

—_
o

DFENC10

TIP20

Timer TMP2 channel O capture input

—
—_

DFENC11

TIP21

Timer TMP2 channel 1 capture input

—
\V]

DFENC12

TIP30

Timer TMP3 channel 0 capture input

—_
w

DFENC13

TIP31

Timer TMP3 channel 1 capture input

—_
N

DFENC14

TIGO1

Timer TMGO channel 1 capture input

15

DFENC15

TIG02

Timer TMGO channel 2 capture input

a) Note that the digital filter should be disabled for high clock rates of the clocked
serial interface. Otherwise, desired input pulses may be suspended by the digital
filter.

b)  uPD70F3424, yPD70F3425, yPD70F3426A, JPD70F3427 only
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(2) DFENT1 - Digital filter enable register

The 16-bit DFENT1 register enables/disables the digital filter for TMGO to TMG2
and TMPO to TMP1 input channels.

Access This register can be read/written in 16-bit, 8-bit and 1-bit units.
Address FFFF F712y4

Initial Value 0000y. This register is cleared by any reset.

15 14 13 12 11 10 9 8
X X X X DFENC27|DFENC26(DFENC25(DFENC24
R/W R/W R/W RW R/W R/W R/W R/W

7 6 5 4 3 2 1 0
DFENC23(DFENC22|DFENC21|DFENC20|DFENC19|DFENC18|DFENC17(DFENC16
R/W R/W R/W R/W R/W R/W R/W R/W

Table 2-71 DFENT1 register contents

Bit position Bit name Function
11t00 DFENCI[27:16] | Enables/disables the digital noise elimination filter for
the corresponding input signal:
0: Digital filter is disabled.
1: Digital filter is enabled.
For an assignment of bit positions to input signals
see table Table 2-72.
Table 2-72 Assignment of input signals to bit positions for register DFEN1
et Bit name | Input signal Description
position P 9 P
0 DFENC16 | TIGO3 Timer TMGO channel 3 capture input
1 DFENC17 | TIG04 Timer TMGO channel 4 capture input
2 DFENC18 | TIG11 Timer TMG1 channel 1 capture input
3 DFENC19 | TIG12 Timer TMG1 channel 2 capture input
4 DFENC20 | TIG13 Timer TMG1 channel 3 capture input
5 DFENC21 | TIG14 Timer TMG1 channel 4 capture input
DFENC22 | TIPOO/TIG20 shared input:
6 Timer TMPO channel 0 capture input /
Timer TMG2 channel 0 capture input
7 DFENC23 | TIG21 Timer TMG2 channel 1 capture input
DFENC24 | TIG22 Timer TMG2 channel 2 capture input
DFENC25 | TIG23 Timer TMG2 channel 3 capture input
10 DFENC26 | TIG24 Timer TMG2 channel 4 capture input
DFENC27 | TIP10/TTIG25 | shared input:
11 Timer TMP1 channel 0 capture input/
Timer TMG2 channel 5 capture input
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2.6 Pin Functions in Reset and Power Save Modes

The following table summarizes the status of the pins during reset and power
save modes and after release of these operating states in normal operation
mode, i.e. =0.

The reset source makes a difference concerning the N-Wire debugger
interface pins DRST, DDI, DDO, DCK and DMS after reset release. An external
RESET or an internal Power-on-clear switches all pins to input port mode,
while all other internal reset sources make the pins available for the debugger.

In contrast to all other power save modes the HALT mode suspends only the
CPU operation and has no effect on any pin status.

Table 2-73 Pin functions during and after reset / power save modes

Operating status Pin status

Power-On- | during | e PO5/DRST: P05 port input with internal pull-down resistor
Clear * all other pins: Hi-Z (3-state)

after e all ports Pnm: input port mode

e A[23:0], D[15:0], BE[1:0], RD, WR, WAIT: input

external during | e PO5/DRST: P05 port input with internal pull-down resistor
RESET « all other pins: Hi-Z (3-state)

after | PO05/DRST: DRST input with internal pull-down resistor
e P52/DDI, P54/DCK, P55/DMS: DDI, DCK, DMS inputs
e P53/DDO: DDO output
e all ports Pnm: input port mode
o A[23:0], D[15:0], BE[1:0], RD, WR, WAIT: input
all other during | PO5/DRST: P05 port input with internal pull-down resistor
reset « all other pins: Hi-Z (3-state)
sources
after e PO05/DRST, P52/DDI, P54/DCK, P55/DMS, P53/DDO: no
change. same function as before reset
e all ports Pnm: input port mode
e A[23:0], D[15:0], BE[1:0], RD, WR, WAIT: input
HALT mode | during | same as before HALT mode

after
IDLE, during | same as before power save mode:
WATCH, ¢ OQutput signals are valid and output levels are remained.
EUE%APTC * Input signals with wake-up capability? are valid.
m,ode ¢ Input signals without wake-up capability are ignored.

after same as before power save mode

a) Inputs with wake-up capability: external interrupts (INTPO to INTP7, NMI) and CAN
receive data (CRXDO, CRXD1)

Note For information about the status of the external memory I/F pins refer to
Chapter 7 on page 255.

If flash programming mode is enabled by FLMDO = 1, P07 is used as FLMD1
pin in input port mode during and after reset.
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2.7 Recommended Connection of unused Pins

If a pin is not used, it is recommended to connect it as follows:
e output pins: leave open
* input pins: connect to Vpps or Vggs

Sub oscillator If no sub oscillator crystal is connected , connect XT1 to V¢4 and leave XT2
connection  open.

HWPD70F3427 If the external memory interface of the yPD70F3427 is not used connect the
memory interface pins D[15:0] via pull-up or pull-down resistors to MVpps, respectively MVggsy,.

Caution Note that the WAIT pin must be connected to MVppg, via a pull-up resistor in
any case, also if the memory interface is used.

Note If the overall maximum output current of a concerned pin group exceeds its
maximum value the output buffer can be damaged. A placement of a series
resistor to prevent damage in case of accidentally enabled outputs is
recommended. Refer to the absolute maximum rating parameter in the Data
Sheet.
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2.8 Package Pins Assignment

2.8.1

P92/SCKB1/DBD2/SEG38
P93/DBD3/SEG39
P94/DBD4/COMO
P95/DBD5/COM1
P96/DBD6/COM2
P97/DBD7/COM3
DVDD50

DVSS50

VDD52

REGC2

V8852

FLMDO

X1

X2

RESET

XT1

XT2

PO7/INTP6/VCMPOO/VCMPO1/FLMD1

110

VCMPO
VCMP1
P715

P714

P713

P712
P711/AIN11
P710/AIN10
P79/AIN9
P78/AIN8
P77/AIN7
P76/AIN6
P75/AIN5
P74/AIN4
P73/AIN3
P72/AIN2
P71/AIN1
P70/AINO

The following sections show the location of pins in top view. Every pin is

labelled with its pin number and all possible pin names.

pPD70F3421, yPD70F3422, yPD70F3423

72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
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P23/TIG04/TOG04/SEG3
P22/TIGO3/TOGO3/SEG2
P21/TIG02/TOG02/SCL1/SEG1
P20/TIGO1/TOGO01/SDA1/SEGO
P17/SCLO/CRXD2
P16/SDA0/CTXD2

VSS51

REGC1

VDD51

P30/TXDA0/SDA1
P31/RXDA0/SCL1

P47/CTXDO

P46/CRXD0O

P57/TXDA1/CTXD1
P56/RXDA1/CRXD1

P42/SCKBO

P41/SOBO

P40/INTP6/SIBO
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Figure 2-7 Pin overview of yPD70F3421, yPD70F3422, yPD70F3423
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2.8.2 pPD70F3424, yPD70F3425, yPD70F3426A

P92/SCKB1/DBD2
P93/DBD3
P94/SIB2/DBD4
P95/SOB2/DBD5
P96/SCK2/DBD6
P97/DBD7
DVDD50
DVSS50

VDD52

REGC2

VSS52

FLMDO

X1

X2

RESET

XT1

XT2
P07/INTP6/VCMPOO/VCMPO1/FLMD1
VCMPO

VCMP1
P715/AIN15
P714/AIN14
P713/AIN13
P712/AIN12
P711/AIN11
P710/AIN10
P79/AIN9
P78/AIN8
P77/AIN7
P76/AIN6
P75/AIN5
P74/AIN4
P73/AIN3
P72/AIN2
P71/AIN1
P70/AINO
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Figure 2-8 Pin overview of yPD70F3424, yPD70F3425, yPD70F3426A

Note CRXD2, CTXD2 not available on yPD70F3426A
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2.8.3 pPD70F3427
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Chapter 3 CPU System Functions

This chapter describes the registers of the CPU, the operation modes, the
address space and the memory areas.

3.1 Overview

The CPU is founded on Harvard architecture and it supports a RISC instruction
set. Basic instructions can be executed in one clock period. Optimized five-
stage pipelining is supported. This improves instruction execution speed.

In order to make the microcontroller ideal for use in digital control applications,
a 32-bit hardware multiplier enables this CPU to support multiply instructions,
saturated multiply instructions, bit operation instructions, etc.

Features summary The CPU has the following special features:
¢ Memory space:
— 64 MB linear program space
— 4 GB linear data space
¢ 32 general purpose registers
¢ Internal 32-bit architecture
¢ Five-stage pipeline
¢ Efficient multiplication and division instructions
e Saturation logic (saturated operation instructions)
¢ Barrel shifter (32-bit shift in one clock cycle)
* |Instruction formats: long and short

¢ Four types of bit manipulation instructions: set, clear, not, test
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3.1.1 Description

The figure below shows a block diagram of the microcontroller, focusing on the
CPU and modules that interact with the CPU directly. Table 3-1 lists the bus

types.

CPU
RCU interface

System controller —]

Instruction queue

Vv ) Multiplier |~
E i> (32x 32— 64)[ ]

Program counter

General-purpose D:> Barrel
registers shifter

i/

Bus control unit
System registers

(BCU)

¢
&
L
i
;

Vv

D

o <

=N
N1
LA
DMA control unit
—
(DMAC)
<
j C (A
— :
Interrupt control unit >
< P
(INTC) —
j‘ Bus bridge
(BBR)
Standby control unit
K—>
p— (STBC)
S NPB

Figure 3-1 CPU system

The shaded busses are used for accessing the configuration registers of the
concerned modules.

Table 3-1 Bus types

Bus type Function

NPB — NEC Peripheral Bus Bus interface to the peripherals (internal bus).
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Table 3-1

Bus types

Bus type

Function

VSB - V850 System Bus

Bus interface to the Memory Controller for access to external memory, additional
internal memory and to the NPB bus bridge BBR.

VFB - V850 Fetch Bus

Interface to the internal flash.

VDB - V850 Data Bus

Interface to the internal RAM.

3.2

CPU Register Set

There are two categories of registers:

e General purpose registers
¢ System registers

All registers are 32-bit registers. An overview is given in the figure below. For
details, refer to VB50E1 User’'s Manual Architecture.

Zero Register)

Reserved for Assembler)

Interrupt Stack Pointer)

Stack Pointer (SP))

Global Pointer (GP))

(
(
(
(
(
(

Text Pointer (TP))

(Element Pointer (EP))
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CPU register set
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31 0
EIPC (Status Saving Register during interrupt)
EIPSW  (Status Saving Register during interrupt)
FEPC (Status Saving Register during NMI)
FEPSW (Status Saving Register during NMI)
| ECR (Interrupt/Execution Source Register) |
| PSW (Program Status Word) |
CTPC  (Status Saving Register during CALLT execution)
CTPSW  (Status Saving Register during CALLT execution)
DBPC  (Status Saving Register during exception/debug trap)
DBPSW  (Status Saving Register during exception/debug trap)
[CTBP  (CALLT Base Pointer) |
| PC (Program Counter) |
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Chapter 3 CPU System Functions

Some registers are write protected. That means, writing to those registers is
protected by a special sequence of instructions. Refer to “Write Protected
Registers” on page 135 for more details.
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CPU System Functions

Chapter 3

3.2.1 General purpose registers (r0 to r31)

Each of the 32 general purpose registers can be used as a data variable or
address variable.

However, the registers r0, r1, r3 to r5, r30, and r31 may implicitly be used by
the assembler/compiler (see table Table 3-2). For details refer to the

documentation of your assembler/compiler.

Table 3-2 General purpose registers

Caution

Register name

Usage

Operation

r0 Zero register Always holds 0. It is used for
operations using 0 and offset 0
addressing.2

r1 Assembler-reserved register | Used for 32-bit direct addressing.b

r2 User address/data variable register

r3 Stack pointer (SP) Used to generate stack frame when
function i