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Peripherals

Number of I/O
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EEPROM Size
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Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL
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Obsolete

740

8-Bit

10MHz

SI0, UART/USART
LCD, WDT

49

60KB (60K x 8)
QzROM

2.5Kx 8

1.8V ~ 5.5V

A/D 8x8b, 8x10b
Internal

-20°C ~ 85°C (TA)
Surface Mount
80-LQFP

80-LQFP (12x12)
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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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Notice

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 sal es 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.

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.

Y ou should not ater, 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. Y ou 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.

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. 'Y ou 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.

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

Renesas Electronics 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 el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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

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

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

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

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

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

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




3823 Group

PIN CONFIGURATION (TOP VIEW)
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Package code : PRQP0080GB-A (80P6N-A) (80-pin plastic-molded QFP)

Fig. 1 M3823XGX-XXXFP pin configuration

PIN CONFIGURATION (TOP VIEW)
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Package code : PLQP0O0B0KB-A (80P6Q-A) (80-pin plastic-molded LQFP)

Fig. 2 M3823XGX-XXXHP pin configuration
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3823 Group

Table 1 Performance overview

Parameter

Function

Number of basic instructions

71

Instruction execution time

0.4 us (Minimum instruction, f(XIN) 10 MHz, High-speed mode)

Oscillation frequency

10 MHz (Maximum)

Memory sizes ROM 16 K to 60 K bytes
RAM 640 to 2560 bytes
Input port P34-P37, P4o 4-bit 01, 1-bit O 1
(4 pins sharing SEG)
1/0 port P0O-P2, P41-P47, P5, P6, P70, P71 8-bit 05, 7-bit 01,2 bit 0 1
(16 pins sharing SEG)
Interrupt 17 sources, 16 vectors (includes key input interrupt)
Timer 8-bit [ 3, 16-bit [ 2

Serial interface

8-bit 0 1 (UART or Clock-synchronized)

A/D converter

10-bit [0 8 channels or 8 bit [1 8 channels

Watchdog timer 8-bit [ 1
ROM correction function 32 bytes [J 2 blocks
LCD drive control Bias 1/2,1/3
circuit Duty 2,34
Common output 4
Segment output 32

Main clock generating circuits

Built-in feedback resistor
(connect to external ceramic rasonator or quartz-crystal oscillator)

Sub-clock generating circuits

Built-in feedback resistor
(connect to external quartz-crystal oscillator or on-chip oscillator)

Power source voltage

In frequency/2 mode (f(XIN) <= 10MHz)

4.5t0 5.5V

In frequency/2 mode (f(XIN) = 8MHz) 4.0to 5.5V
In frequency/4 mode (f(XIN) = 10MHz) 2.5t05.5V
In frequency/4 mode (f(XIN) = 8MHz) 2.0to0 5.5V
In frequency/4 mode (f(XIN) = 5MHz) 1.8t0 5.5V
In frequency/8 mode (f(XIN) = 10MHz) 2.5t0 5.5V
In frequency/8 mode (f(XIN) = 8MHz) 2.0to0 5.5V
In frequency/8 mode (f(XIN) = 5MHz) 1.8t0 5.5V
In low-speed mode 1.8to 5.5V

Power dissipation

In frequency/2 mode

Std. 18 mW (Vcc = 5V, f(XIN) = 8MHz, Ta = 25 °C)

In low-speed mode at XCIN

Std. 18 uW (Vee = 2.5V, f(XIN) = stopped, f(XCIN) = 32kHz, Ta = 25 °C)

In low-speed mode at on-chip oscillator

Std. 35uW (Vce = 2.5V, f(XIN) = stopped, f(XCIN) = stopped, Ta = 25 °C)

Input/Output Input/Output withstand voltage Vce
characteristics Output current 10mA
Operating temperature range -20to 85 °C

Device structure

CMOS sillicon gate

Package

80-pin plastic molded LQFP/QFP
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3823 Group

Package

GROUP EXPANSION

0.8 mm-pitch plastic molded QFP
0.5 mme-pitch plastic molded LQFP

PRQPOO8B0OGB-A .........cceeeveen.

Mitsubishi plans to expand the 3823 group as follows:

PLQPOO80OKB-A.........cccevvven.

Memory Type
Support for QzROM version.

Memory Size

ROM SIZE wvvviviiiieiciiiee et

16 K to 60 K bytes
640 to 2560 bytes

RAM SIZE ovvviiieeeeiee et

Memory Expansion Plan

Mass production
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Fig. 5 Memory expansion plan
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3823 Group

000016
000116
000216
000316
000416
000516
000616
000716
000816
000916
000A16
000Bz16
000C16
000D1s
000Ez16
000F16
001016
001116
001216
001316
001416
001516
001616
001716
001816
001916
001Az16
001B16
001C1e
001D16
001Ez16
001F16

Port PO register (P0)

Port PO direction register (POD)

Port P1 register (P1)

Port P1 direction register (P1D)

Port P2 register (P2)

Port P2 direction register (P2D)

Port P3 register (P3)

Port P4 register (P4)

Port P4 direction register (P4D)

Port P5 register (P5)

Port P5 direction register (P5D)

Port P6 register (P6)

Port P6 direction register (P6D)

Port P7 register (P7)

Port P7 direction register (P7D)

ROM correction address 1 high-order register (RCA1H)

ROM correction address 1 low-order register (RCA1L)

ROM correction address 2 high-order register (RCA2H)

ROM correction address 2 low-order register (RCA2L)

ROM correction enable register (RCR)

PULL register A (PULLA)

PULL register B (PULLB)

Transmit/Receive buffer register(TB/RB)

Serial 1/0 status register (SIOSTS)

Serial 1/0O control register (SIO1CON)

UART control register (UARTCON)

Baud rate generator (BRG)

Note: Do not access to the SFR area including nothing.

002016
002116
002216
002316
002416
002516
002616
002716
002816
002916
002A16
002B16
002C1s
002D16
002E16
002F16
003016
003116
003216
003316
003416
003516
003616
003716
003816
003916
003A16
003B16
003C16
003D16
003Ez16
003F16

Timer X low-order register (TXL)

Timer X high-order register (TXH)

Timer Y low-order register (TYL)

Timer Y high-order register (TYH)

Timer 1 register (T1)

Timer 2 register (T2)

Timer 3 register (T3)

Timer X mode register (TXM)

Timer Y mode register (TYM)

Timer 123 mode register (T123M)

¢ output control register (CKOUT)

CPU mode expansion register (EXPCM)

Temporary data register 0 (TDO)

Temporary data register 1 (TD1)

Temporary data register 2 (TD2)

RRF register (RRFR)

Peripheral function expansion register (EXP)

AD control register (ADCON)

AD conversion high-order register (ADH)

AD conversion low-order register (ADL)

Watchdog timer register (WDT)

Segment output enable register (SEG)

LCD mode register (LM)

Interrupt edge selection register (INTEDGE)

CPU mode register (CPUM)

Interrupt request register 1(IREQ1)

Interrupt request register 2(IREQ2)

Interrupt control register 1(ICON1)

Interrupt control register 2(ICON2)

Fig. 11 Memory map of special function register (SFR)
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3823 Group

/O PORTS
Direction Registers (ports P2, P41-P47, and b7 bo _
PULL register A
P5'P7) l | | | | | | | I (PULLA: address 001616)
The 3823 group has 49 programmable I/O pins arranged in seven P00—P07 pull-down
1/0 ports (ports PO—P2, P41-P47 and P5-P7). The I/O ports P2, L P1o-P17 pull-down
P41-P47 and P5-P7 have direction registers which determine the P20-P27 pull-up
. . . o . . . . L P34-P37pull-down
input/output direction of each individual pin. Each bit in a direction P70, P71 pull-up
register corresponds to one pin, and each pin can be set to be in- Not used (return “0” when read)

put port or output port.
When “0” is written to the bit corresponding to a pin, that pin be-
comes an input pin. When “1” is written to that bit, that pin be-

comes an output pin. b7 b0 UL register B

If data is read from a pin set to output, the value of the port output l | | | | | | | I (PULLB : address 001716)

latch is read, not the value of the pin itself. Pins set to input are P41-P43 pull-up
P44—P47 pull-up

floating. If a pin set to input is written to, only the port output latch

. . . . . P50-P53 pull-
is written to and the pin remains floating. o o3 pulub

P54—P57 pull-up

L P6o-P63pull-up
Direction Registers (ports PO and P1) L P6sP67pull-up

Ports PO and P1 have direction registers which determine the in- Not used (return “0” when read)
put/output direction of each individual port. 2 ELS:S’IE

Each port in a direction register corresponds to one port, each port '

can be set to be input or output. When “0” is written to the bit 0 of
a direction register, that port becomes an input port. When “1” is

Note: The contents of PULL register A and PULL register B
do not affect ports programmed as the output port.

written to that port, that port becomes an output port. Bits 1 to 7 of

Fig. 12 Structure of PULL register A and PULL register B
ports PO and P1 direction registers are not used. g g g

Ports P3 and P4o

These ports are only for input.

Pull-up/Pull-down Control

By setting the PULL register A (address 001616) or the PULL reg-
ister B (address 001716), ports except for port P4o can control
either pull-down or pull-up (pins that are shared with the segment
output pins for LCD are pull-down; all other pins are pull-up) with
a program.

However, the contents of PULL register A and PULL register B do
not affect ports programmed as the output ports.

Rev.2.02 Jun 19,2007 page 16 of 73 RENESAS
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3823 Group

Table 7 List of /O port function

Pin Name Input/Output 1/0 Format Non-Port Function Related SFRs Diagram No.
PO0/SEG16— Port PO Input/output, CMOS compatible LCD segment output PULL register A Q)
P0O7/SEG23 individual ports | input level Segment output enable

CMOS 3-state output register
P1lo/SEG24— Port P1
P17/SEG31
P20/KWo— Port P2 Input/output, CMOS compatible Key input (key-on PULL register A 2)
P27/Kw7 individual bits | input level wake-up) interrupt Interrupt control register 2
CMOS 3-state output | input
P34/SEG12— Port P3 Input _CMOS compatible LCD segment output PULL register A 3)
P37/SEG15 input level Segment output enable
register
P4o Port P4 Input CMOS compatible QzROM program 4)
input level power pin
P41/¢ Input/output, | CMOS compatible ¢ clock output PULL register B (©)]
individual bits | input level XciN frequency signal | ¢ output control register
CMOS 3-state output | output Peripheral function
extension register
P42/INTo, External interrupt input | PULL register B @
P43/INT1 Interrupt edge selection
register
P44/RXD Serial I/0 function PULL register B (6)
P4s/TxD input/output Serial I/O control register | (7)
P46/SCLK Serial I/O status register (8)
P47/SRDY/SOUT UART control register 9)
Peripheral function
extension register
P50/INT2, Port P5 Input/output, CMOS compatible External interrupt input | PULL register B 2
P51/INT3 individual bits InPUt level |nterrupt edge selection
CMOS 3-state output register
P52/RTPo, Real 'time port PULL register B (10)
P53/RTP1 function output Timer X mode register
P54/CNTRO Timer X function /O PULL register B (11)
Timer X mode register
P55/CNTR1 Timer Y function input PULL register B (12)
Timer Y mode register
P56/TouT Timer 2 function output | PULL register B (13)
Timer 123 mode register
P57/ADT AID trigger input PULL register B (12)
P60/ANo0— Port P6 Input/output, CMOS compatible A/D conversion input A/D control register (14)
P67/AN7 individual bits | input level
CMOS 3-state output
P70/XcouT Port P7 Input/output, | CMOS compatible Sub-clock PULL register A (15)
individual bits | input level . o )
enerating circuit I/O CPU mode register
P71/XcIN CMOS 3-state output 9 9 (16)
COMo—COM3| Common Output LCD common output LCD mode register a7
SEG0-SEG11 Segment Output LCD segment output (18)

Notes 1: For details of how to use double function ports as function 1/O ports, refer to the applicable sections.
2: When an input level is at an intermediate potential, a current will flow from Vcc to Vss through the input-stage gate.
Especially, power source current may increase during execution of the STP and WIT instructions.

Fix the unused input pins to “H” or “L” through a resistor.
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3823 Group

(1) Ports PO, P1
Vi2/Vi3

Vi1/Vss
Segment output enable bit —L

(Note)

Direction register

_|
_’

Data bus —¢—= Port latch

Pull-down control

Segment output el

Note: Bit O of direction register.

(3) Ports P34-P37

Segment output enable bit

(5) Port P41

—>‘ Direction register

nable bit

Vi2/Vi3
T
—O
E
VL1/Vss

Data bus <—Q—

Pull-down control j

Pull-up control —|

-

—

1

Data bus —¢=| Port latch

™| Direction register 74—D_|

(2) Ports P2, P42, P43, P50, P51

Pull-up control —|

—

ASEra

—) >

Key input (Key-on wake-up) interrupt input

< -

INTo—INT3 interrupt input

(4) Port P4o

QzROM programmable

power source

Data bus

(6) Port P44

Serial 1/0 enable bit
Receive enable bit

Pull-up control —|

= {oreenregee ——
+—O
N
Data b ———‘ Port latch 4D°_‘
aabus s Data bus —4—{ Port latch 4D_|
- 4
¢ output control bit N
XCIN frequency signal Serial /0 input ~——
Output clock selection bit
¢
Fig. 13 Port block diagram (1)
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3823 Group

(7) Port P45 (8) Port P4s
P-Ch : : ; ST T r— Serial I/0 clock-
-Channel output disabled selection bit Pull-up control —| synchronized selection bit
P4s/TxD, P47/SrRov/Sout P-channel output disable bit j )c Serial I/0 enable bit

Serial I/0 enable bit . N
Transmit enable bit Serial I/0O mode selection bit

|
—] —|
Serial 1/0 enable bit
—ﬂ Direction register ®_ N p— "
irection register
+—O
—O
Data bus —-={Port latch > — > Ny
= Port latch ? ¢

Pull-up control —|

Data bus —

) 4
Asynchronous serial 1/0 output N
Synchronous serial I/O output pin selection bit Serial 1/0 clock output H\ﬁ
Serial I/O output Serial /O clock input ~=——

(synchronous or asynchronous)

(9) Port P47 (10) Ports P52, P53
P-Channel output disabled selection bit Pull-up control —|
P4s/TxD, P47/Srov/Sout P-channel output disable bit ] Bull-up controi _|

Serial /0 mode selection bit I
Serial 1/0 enable bit}D—
Srov,SouT output enable bit

Y ° Y
Data bus —+={ Port latch 1S 4D°_| Data bus f*‘ Port latch L\{

j

. N
Synchronous serial I/O output Real time port control bit s
Synchronous serial /0 output pin selection bit Data for real time port —_—
Serial 1/0 ready output

(11) Port P54 (12) Ports P55, P57

Pull-up control —‘ Pull-up control —|

—§ ——|
—

| Direction register —D_¢
—==| Direction register

Y o Y o

Data bus —¢={ Port latch D § >°_‘ b , D_|
Data bus —=| Port latch ?

Timer X operating mode bit N @ @;

(Pulse output mode selection) —— ¢ N

Timer output ———— >—— CNTR1 interrupt input

A/D trigger interrupt input

CNTRo interrupt input -——

Fig. 14 Port block diagram (2)

Rev.2.02 Jun 19,2007 page 19 of 73 RENESAS
REJ03B0146-0202



3823 Group

Push onto stack | )
Vector fetch | Instruction cycle
T

[
» ;l
> >

|

memarcony — L LI L LI LT L L L L L L

s ] . | ] I~

Instruction cycle

-
.
A

|

| |

| |

> | |
| |

|

o e .
Tt. IRt.iZ IRt:S

T1 T2 T3: Interrupt acceptance timing points
IR1 IR2: Timings points at which the interrupt request bit is set to “1”.

Note: Period 2 indicates the last ¢ cycle during one instruction cycle.

(1) The interrupt request bit for an interrupt request generated during period 1 is set to “1” at timing point IR1.

(2) The interrupt request bit for an interrupt request generated during period 2 is set to “1” at timing point IR1 or IR2.
The timing point at which the bit is set to “1” varies depending on conditions. When two or more interrupt requests
are generated during the period 2, each request bit may be set to “1” at timing point IR1 or IR2 separately.

Fig. 20 Timing of interrupt request generation, interrupt request bit, and interrupt acceptance
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3823 Group

[Transmit Buffer/Receive Buffer Register
(TB/RB)] 001816

The transmit buffer register and the receive buffer register are lo-
cated at the same address. The transmit buffer register is
write-only and the receive buffer register is read-only. If a charac-
ter bit length is 7 bits, the MSB of data stored in the receive buffer
register is “0”".

[Serial 1/0O Status Register (SIOSTS)] 001916
The read-only serial 1/0O status register consists of seven flags
(bits 0 to 6) which indicate the operating status of the serial 1/0
function and various errors.

Three of the flags (bits 4 to 6) are valid only in UART mode.

The receive buffer full flag (bit 1) is cleared to “0” when the receive
buffer is read.

If there is an error, it is detected at the same time that data is
transferred from the receive shift register to the receive buffer reg-
ister, and the receive buffer full flag is set. A write to the serial 1/0
status register clears all the error flags OE, PE, FE, and SE. Writ-
ing “0” to the serial 1/0 enable bit (SIOE) also clears all the status
flags, including the error flags.

All bits of the serial I/O status register are initialized to “0” at reset,
but if the transmit enable bit (bit 4) of the serial 1/O control register
has been set to “1”, the transmit shift register shift completion flag
(bit 2) and the transmit buffer empty flag (bit 0) become “1".

[Serial 1/0 Control Register (SIOCON)] 001A16
The serial 1/0O control register contains eight control bits for the se-
rial 1/O function.

[UART Control Register (UARTCON) ]001B16
The UART control register consists of four control bits (bits 0 to 3)
which are valid when asynchronous serial I/O is selected and set
the data format of an data transfer. One bit in this register (bit 4) is
always valid and sets the output structure of the P4s/TxD pin.

[Baud Rate Generator (BRG)] 001C16

The baud rate generator determines the baud rate for serial trans-
fer.

The baud rate generator divides the frequency of the count source
by 1/(n + 1), where n is the value written to the baud rate genera-
tor.

m Notes on serial I1/0

When setting the transmit enable bit to “1”, the serial I/O transmit

interrupt request bit is automatically set to “1”. When not requiring

the interrupt occurrence synchronized with the transmission

enalbed, take the following sequence.

[JSet the serial I/O transmit interrupt enable bit to “0” (disabled).

[JSet the transmit enable bit to “1”.

[JSet the serial I/O transmit interrupt request bit to “0” after 1 or
more instructions have been executed.

[JSet the serial I/O transmit interrupt enable bit to “1” (enabled).
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Fig. 37 Block diagram of LCD controller/driver
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Internal logic
LCDCK timing L b = I = LI 1

1/4 duty Voltage level

— Vi3
COMo — V2=V
—Vss

COM1

L
L

COMs

seeo ][ e B [

OFF ON OFF ON

COMs COM2 COM1 COMo COMs COM2 COM1 COMo

1/3 duty
— Vi3
COMo y_lf —— V2=V
—Vss
COM1
COM2 JI_I

—v
sEGo [ ] L | | L L Ve

ON OFF ON OFF ON OFF

-+ b < <L > < L - Lo B
COMo COM2 COM1 COMo COM2 COM1 COMo  COM2

1/2 duty

— Vi3
COMo JI_I—,_I_l—l_I_l—,_I_ —— V2=V
—Vss
SEGo — Vi3
—Vss
O e A
ON OFF ON OFF ON OFF ON OFF

- = L -t L L L L Ll
COM1 COMo COM1 COMo COM1 COMo COM1 COMo

Fig. 40 LCD drive waveform (1/2 bias)
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¢ CLOCK SYSTEM OUTPUT FUNCTION

The internal system clock ¢ or XcIN frequency signal can be out-
put from port P41 by setting the ¢ output control register. Set bit 1
of the port P4 direction register to “1” when outputting ¢ clock.

Set the bit 4 in the peripheral function expansion register to “1”
when the XcIN frequency signal is output.

b7 b0

¢ output control register
(CKOUT : address 002A1s)

L—— ¢ output control bit

0 : port function

1 : ¢ clock output or XCIN frequency signal output
Not used (return “0” when read)

Fig. 45 Structure of ¢ output control register

Temporary data register RRF register

The temporary data register (addresses 002C16 to 002E16) is the The RRF register (address 002F16)is the 8-bit register and does
8-bit register and does not have the control function. It can be not have the control function. As for the value written in this regis-
used to store data temporarily. It is initialized after reset. ter, high-order 4 bits and low-order 4 bits interchange. It is

initialized after reset.

b7 b0

Temporary data register 0,1,2
(Address: 002Cz16, 002D16, 002E16)
TDo,TD1,TD2

[

DBo data storage
DB1 data storage
DBz data storage
DBs3 data storage
DB4 data storage
DBs data storage
DBe data storage
DB7 data storage

b7 bo

RRF register (Address: 002F16)
RRFR

I— DBa4 data storage

DBs data storage

DBe data storage

DB7 data storage

DBo data storage

DB1 data storage

DB:2 data storage

DB3 data storage

Fig. 46 Structure of temporary register, RPF register
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PERIPHERAL FUNCTION EXTENSION REGISTER

The serial 1/0 transfer direction can be switched by setting the bit
0 in the peripheral function expansion register to “1”. This function
is valid only when the bit 6 in the serial /0 control register is set to
“1” (when the clock synchronous serial 1/O is selected). P47 can
be selected as the output pin of the clock synchronous serial 1/0
by setting the bit 1 in the peripheral function expansion register to
“1”. When setting P47 to the SouT pin, set the bit 7 in the port P4
direction register to “1”. This function is valid only when the bit 6 in
the serial 1/0 control register to “1” (when the clock synchronous
serial I/0 is selected). P-channel output of TxD and SouT can be
disabled by the bits 2 and 3 in the peripheral function expansion
register. Set the bit 4 in the UART control register to “1” after se-
lecting the pin to disable the P-channel output. XCIN frequency
signal can be output from the port P41 by setting the bit 4 in the
peripheral function expansion register to “1”. Set the bit 0 in the ¢
output control register and the bit 1 in the port P4 direction regis-
ter to “1” to output the XcIN frequency signal.

|b7| | | | | | |b0| Peripheral function extension register (Address: 003016)

EXP
I— Transfer direction selection bit (valid when UART is used)
0 : LSB first
1: MSB first
Synchronous serial I/O output pin selection bit
0:P45/TxD pin
1:P47/SRDY/SOUT pin
P-channel output disabled selection bit
00: P45/TxD pin
01: The bit 4 in the UART control register is invalid
10: P45/TxD pin or P47/SRDY/SOUT pin
11: P47/SRDY/SOUT pin
Output clock selection bit
0: ¢ clock output
1: XcIN frequency signal output
Not used (returns “0” when read)
(Do not write “1” to this bit)

Fig. 50 Structure of peripheral function extension register
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3823 Group
ES Vce
Vcc
° P40
4.7 kQ
4.7 kQ
I\ P44 (ESDA)
P42 (ESCLK)
P43 (ESPGMB)
RESET &
1 13 circuit
O O (.
12 11
ofe
10 00
8 —7 ‘ . RESET
ofe
oo s * Vss
4 3
O O T— AVss
’l 5 o1t XIN XouT
77 - (L,

Set the same termination as
the single-chip mode.

* 1: Open-collector buffer

Note: For the programming circuit, the wiring capacity of each signal pin must not exceed 47 pF.

Fig. 60 When using E8 programmer, connection example

Rev.2.02 Jun 19,2007 page 57 of 73 RENESAS
REJ03B0146-0202



3823 Group

Table 22 Timing requirements (1)

(Vcc=4.0t0 5.5V, Vss =0V, Ta=-20 to 85 °C, unless otherwise noted)

Limits .
Symbol Parameter Vin. Typ. Mo, Unit
tw(RESET) Reset input “L” pulse width 2 us
te(Xin) Main clock input cycle time (XIN input) 40=<Vcc<45V | 1000/(4 O Vcc-8) ns
45<Vccs55V 100 ns
twH(XIN) Main clock input “H” pulse width 40=<Vcc<45V 45 ns
45<Vccs55V 40 ns
twL(Xin) Main clock input “L” pulse width 40=Vcc<45V 45 ns
45<Vcc=55V 40 ns
tc(CNTR) CNTRo, CNTR1 input cycle time 4.0=Vcc<4.5V | 1000/(2 0 Vcc—4) ns
45<Vccs55V 200 ns
twH(CNTR) CNTRo, CNTR1 input “H” pulse width 40=<Vcc<45V 105 ns
45<Vccs55V 85 ns
twL(CNTR) CNTRo, CNTR1 input “L” pulse width 40=<Vcc<45V 105 ns
45<Vccs55V 85 ns
twH(INT) INTo to INT3 input “H” pulse width 80 ns
twL(INT) INTo to INT3 input “L” pulse width 80 ns
te(ScLk) Serial 1/0 clock input cycle time (Note) 800 ns
twH(ScLk) Serial 1/0 clock input “H” pulse width (Note) 370 ns
twL(ScLk) Serial 1/0 clock input “L” pulse width (Note) 370 ns
tsu(RxD-Scik) | Serial I/O input set up time 220 ns
th(Scik-RxD) | Serial 1/0 input hold time 100 ns
Note: When bit 6 of address 001A16 is “1” (clock synchronous).
Divide this limits value by four when bit 6 of address 001Az16 is “0” (UART).
Table 23 Timing requirements (2)
(Vcc=1.8t04.0V, Vss =0V, Ta=-20 to 85 °C, unless otherwise noted)
Limits .
Symbol Parameter Vi Tvp. Mo Unit
tw(RESET) Reset input “L” pulse width 2 us
te(Xin) Main clock input cycle time (XIN input) 20=Vcc=4.0V 125 ns
Vee<2.0V 1000/(10 O Vce-12) ns
twH(XIN) Main clock input “H” pulse width 20=Vcc=40V 50 ns
Vcec<2.0V 70 ns
twlL(XIN) Main clock input “L” pulse width 20=<Vcc=4.0V 50 ns
Vcec<2.0V 70 ns
tc(CNTR) CNTRo, CNTR1 input cycle time 20=Vcc=40V 1000/Vce ns
Vec<2.0V 1000/(5 O Vcc-8) ns
twH(CNTR) CNTRo, CNTR1 input “H” pulse width tc(CNTR)/2—20 ns
twL(CNTR) CNTRo, CNTR1 input “L” pulse width tc(CNTR)/2—20 ns
twH(INT) INTo to INT3 input “H” pulse width 230 ns
twL(INT) INTo to INT3 input “L” pulse width 230 ns
te(Scik) Serial 1/0 clock input cycle time (Note) 2000 ns
twH(ScLk) Serial 1/0 clock input “H” pulse width (Note) 950 ns
twL(ScLk) Serial 1/0 clock input “L” pulse width (Note) 950 ns
tsu(RxD-Scik) | Serial /0 input set up time 400 ns
th(Scik-RxD) | Serial 1/0 input hold time 200 ns

Note: When bit 6 of address 001A16 is “1” (clock synchronous).

Divide this limits value by four when bit 6 of address 001Az16 is “0” (UART).
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Table 24 Switching characteristics (1)
(Vcc=4.0t0 5.5V, Vss =0V, Ta=-20 to 85 °C, unless otherwise noted)

Symbol Parameter - Limits Unit
Min. Typ. Max.
twH(ScLk) Serial 1/0 clock output “H” pulse width tc (ScLk)/2-30 ns
twl(ScLk) Serial 1/0 clock output “L” pulse width tc (ScLk)/2-30 ns
td(scik-TxD) | Serial I/O output delay time (Note) 140 ns
tv(ScLk-TxD) | Serial I/O output valid time (Note) -30 ns
tr(Scik) Serial 1/0 clock output rising time 30 ns
tf(ScLk) Serial 1/0 clock output falling time 30 ns
Note : When the P45/TxD P-channel output disable bit of the UART control register (bit 4 of address 001B16) is “0”.
Table 25 Switching characteristics (2)
(Vcc=1.8t04.0V, Vss =0V, Ta=-20 to 85 °C, unless otherwise noted)
Limits .
Symbol Parameter - Unit
Min. Typ. Max.
twH(ScLk) Serial 1/0O clock output “H” pulse width tc (ScLk)/2-100 ns
twL(ScLk) Serial 1/0 clock output “L” pulse width tc (ScLk)/2-100 ns
td(sck-TxD) | Serial I/O output delay time (Note) 350 ns
tv(sck-TxD) | Serial I/O output valid time (Note) -30 ns
tr(Scik) Serial 1/0 clock output rising time 100 ns
tf(Scik) Serial 1/0 clock output falling time 100 ns

Note : When the P45/TxD P-channel output disable bit of the UART control register (bit 4 of address 001B16) is “0".

Measurement output pin Q—T—>
T 100 pF 1kQ

Measurement output pin

100 pF
CMOS output

N-channel open-drain output (Note)
Note: When bit 4 of the UART control register

(address 001Bz1s6) is “1". (N-channel open-
drain output mode)

Fig. 69 Circuit for measuring output switching characteristics
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