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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.




1RENESANS APPLICATION NOTE
3823 Group

List of Registers

1. Abstract

The following article introduces and shows the SFR registers of the 3823 Group.

2. Introduction
The explanation of this issue is applied to the following MCU:

Applicable MCU: 3823 Group

3. Structure of Register

The following is an example of the SFR register structure figure used in this application note and definitions of
codes or abbreviations used in this figure are explained below.

......... register
*1
b7 b6 b5 b4 b3 b2 bl hQ
| | |Om | (l D ......... register (....) [Address ....h] *2 *3
T T A L
A A Name Functions Caterresg) [(CRW
R bits 00 s 0 RW
A T . 0Lt
e LOT o | Rw
[ A 11: Do not select.
T S 2 [ it 0 o | rw
[ 1l
P e 3 |The value is “0” at reading. If writing to this bit, write“0". 0 RO
: : : SRR 4 [The value is undefined at reading. If writing to this bit, write"0". Undefined| -
Pop R 5 [If writing to this bit, write “0". 0 RIW
] 6 | flag 0. 0 RW
! 1.
] PRl R bit (O 0 RW
1o
*1
Blank : Set “1” or “0” to this bit according to use.
0 : If writing to this bit, write "0".
1 : If writing to this bit, write "1".
X : This bit is not used in the specific mode or state.
- : Nothing is arranged for this bit.
*2
0 . “0” after reset
1 :“1” after reset
Undefined : Undefined after reset
*3
RW : Read enabled. Write enabled.
RO : Read enabled. This value depends on each bit at writing.
WO : Write enabled. Undefined at reading.

- : Undefined at reading. This value depends on each bit at writing.

REJ05B0861-0200 /Rev2.00 August 2007 Page 1 of 30
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3823 Group

List of Registers

4. List of Registers

Port Pi register
b7 b6 b5 b4 b3 b2 bl b0
L1 ][] ]| Portriregister(ii=0t25t06)
P00 i 1 0 1 i [addresses 0000h, 0002h, 0004h, 000Ah, 000Ch]
b Name Functions After reset| RW
Pobob b b t--4 0 |Port Pio «In output mode Undefined| RW
e 1 |Port Pi1 Write essssees Port latch Undefined| RwW
T T 2 |Port Pi2 Read esseeeee Port latch or output of Undefined| RW
T S 3 [Port Piz peripheral functions (Note) Undefined| RW
Do e 4 |Port Pia *In input mode Undefined| RW
R SGRCREEEEEEEEE 5 |Port Pis Write sessese= Port latch Undefined| RW
E ] 6 |Port Pis Read eseseees VValue of pin Undefined| rRW
Semmmemseeee oo 7 [Port Piz Undefined| RwW
Note: The output value is read when shared output function is selected at the following ports.
P52/RTPo, P53/RTP1, P54/CNTRo, P56/TouT
Fig. 4.1 Structure of Port Pi register (i=01to 2, 5 to 6)
Port Pi direction reqister
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | | Port Pi direction register (PiD) (i = 2, 5, 6)
i1 0 1 11 1 1 [addresses 0005h, 000Bh, 000Dh
T b Name Functions After reset| RW
A Port Pio 0 : Input mode
H ' ' ' ' ' ' [R—
O ldirection register 1 : Output mode 0 wo
P r Port Pi1 0 : Input mode
1 |direction register 1 : Output mode 0 wo
e , |The value is undefined at 0 : Input mode 0 WO
: 5 : P reading. If writing to this bit, |1 : Output mode
____________ Port Pis 0 : Input mode
R 3 |direction register 1 : Output mode 0 wo
P o Port Pia 0 : Input mode
Py 4 |direction register 1 : Output mode 0 wo
P Port Pis 0 : Input mode
: ; 5 direction register 1 : Output mode 0 wo
R Port Pis 0 : Input mode
: 6 direction register 1 : Output mode 0 wo
1 Port Pi7 0 : Input mode
! direction register 1 : Output mode 0 wo
Note: In port(s) set to output mode, the corresponding pull-up control bit(s) become invalid and
pull-up resistor is not connected.

Fig. 4.2 Structure of Port Pi direction register (i = 2, 5, 6)
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Port Pi direction register

b7 b6 b5 b4 b3 b2 bl b0

0000O00O0 O. Port Pi direction register (PiD) (i = 0, 1)

[addresses 0001h, 0003h]

b Name Functions After reset| RW
o |Port Pio to Piz direction 0 : Input mode 0 WO
N register 1 : Output mode
s [ 1 [The values are “0” at reading. If writing to these bits, write “0". 0 RO
AT [ 2] 0 RO
e [ 3] 0 RO
Dol b 4] 0o | RO
Pt B 0 RO
R — 6| 0 | rO
------------------------- 7 0| RO

Note: In port(s) set to output mode, the corresponding pull-down control bit(s) become invalid and

pull-down resistor is not connected.

Fig. 4.3 Structure of Port Pi direction register (i=0, 1)

Port P3 reqister

b7 b6 b5 b4 b3 b2 bl b0

voro4 1 01 11 [address 0006h]

b Name Functions After reset| RW
Pt 11 = 0 [The values are "0" at reading. If writing to these bits, write “0”. 0 RO
BRI R R FY 0o _[ro
Dbl b [ 2] o [RrO
e 3] 0 RO
Pl e 4 [Port P34 The value is the value of each pin at Undefined| RO
Do R 5 [Port P35 reading. Undefined| RO
Commmmm e 6 |Port P36 If writing to these bits, write “0”". Undefined| RO
R CEUGICI e IR LEEEEEY 7 [Port P37 Undefined]| RO

Fig. 4.4 Structure of Port P3 register
REJ05B0861-0200 /Rev2.00 August 2007 Page 3 of 30
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Port P4 reqister

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |P0rtP4register(P4)
[address 0008h]

i [b

Name

Functions

After reset| RW

-1 0

Port P4o

If writing to this bit, write “0”.

The value is the value of the pin at reading.

Undefined| RO

Port P41

« In output mode

Port P42

Write eseesese Port latch

Port P43

Read eseseeee Port latch or output of

Port P44

peripheral functions (Note)

Port P45

« In input mode

Port P46

Write eseesese Port latch

Port P47

Read eseseses Value of pin

Undefined| RW

Undefined| RW

Undefined| RW

Undefined| RW

Undefined| RW

Undefined| RW

Undefined| RW

: The output value is read when shared output function is selected at P4 1/¢ .

Fig. 4.5 Structure of Port P4 register

Port P4 direction reqister

b7 b6 b5 b4 b3 b2 bl b0

Port P4 direction register (P4D)

Lor 401041 [address 0009h]

: : ; P P : b Name | Functions After reset| RW

P4 i 1 L] 0 [The value is “0” at reading. If writing to this bit, write “0". 0 RO

- 1 P_ort F_‘41 _ 0 : Input mode 0 WO

oo direction register 1 : Output mode

5 5 5 N 2 P_ort F_‘42 _ 0 : Input mode 0 WO

A direction register 1 : Output mode

S 3 P_ort P_43 _ 0 : Input mode 0 WO

[ direction register 1 : Output mode

e 4 |Port P44 0 : Input mode

Vo S . 0 o]

o direction register 1 : Output mode

P 5 P_ort F_‘45 _ 0 : Input mode 0 WO

Lo direction register 1 : Output mode

I SSRRRRR LR 6 P_ort P_4e _ 0 : Input mode 0 WO

5 direction register 1 : Output mode

-------------------------- 7 P_ort P_47 _ 0 : Input mode 0 WO
direction register 1 : Output mode

: 1. Output structure of pin(s) at port P45 and P47 can be selected

at P4s/TxD, P47/Srpy/Sout P-channel output disable bit

(bit 4 at UART control register (address 001Bh)) and P-channel output disable selection bit
(bits 2 and 3 at peripheral function expansion register (address 0030h)).
2. In port(s) set to output mode, the corresponding pull-up control bit(s) become invalid and

pull-up resistor is not connected.

Fig. 4.6 Structure of Port P4 direction register

REJ05B0861-0200 /Rev2.00

August 2007

Page 4 of 30



LENESAS

3823 Group

List of Registers

Port P7 reqister
b7 b6 b5 b4 b3 b2 bl b0
00000 O.. Port P7 register (P7)
ior o4 0 111 [address 000Eh]
b Name Functions After reset| RW
poonr b [PortP7o «In output mode
Pbob o 0 Write sessesse Port latch Undefined| RW
Read eseeeeee Port latch
A 1 [Port P71 «In input mode
R Write ssseeees Port latch Undefined| RW
A Read sseesses Value of pin
: The values are "0" at reading. If writing to these bits, write “0". 0 RO
Pl 0 RO
P 0| RO
P 0 RO
E 0 RO
; 0 RO
Fig.4.7 Structure of Port P7 register
Port P7 direction register
b7 b6 b5 b4 b3 b2 bl b0
00000 O.. Port P7 direction register (P7D)
Piop i 1 11 1 [address 000Fh]
b Name Functions After reset| RW
i+ | o [Port P70 direction register |0 : Input mode 0 WO
Poron 1 : Output mode
. 1 |Port P71 direction register |0 : Input mode 0 WO
T R A 1 : Output mode
e [ 2 [The values are “0" at reading. If writing to these bits, write “0”. 0 RO
e 3] 0 [ RO
I [ 4] 0 [ RO
Pl e 5| 0| RO
T ITCT TR [ 6| 0 RO
beooorneeno s 7 0| RO
Note: In port(s) set to output mode, the corresponding pull-up control bit(s) become invalid and
pull-up resistor is not connected.

Fig.4.8 Structure of Port P7 direction register
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ROM correction address 1 high-order register, ROM correction address 1 low-order reqister

b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |ROM correction address 1 high-order register (RCA1H) [address 0010h]
ROM correction address 1 low-order register (RCA1L) [address 0011h]

After reset

RW

b Functions
. 0 [This register sets the start address of the program to be corrected.

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

1 registers and ROM correction address 2 registers.

Notes: 1. Specify the start address of each instruction (operation code address) as ROM correction address.
2. Do not set any addresses other than those located in the ROM area to
ROM correction address registers. Do not set the same addresses to both ROM correction address

Fig.4.9 Structure of ROM correction address 1 high-order register, ROM correction address 1 low-order register

ROM correction address 2 high-order register, ROM correction address 2 low-order register

b7 b6 b5 b4 b3 b2 bl b0
[ [ ] ][] | [romcorrection address 2 high-order register (RCA2H) [address 0012h]
ROM correction address 2 low-order register (RCA2L) [address 0013h]

Functions

After reset

RW

This register sets the start address of the program to be corrected.

fmmmmmm

~[o]a]s]w]n]-]o]=

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

Undefined

RW

1 registers and ROM correction address 2 registers.

Notes: 1. Specify the start address of each instruction (operation code address) as ROM correction address.
2. Do not set any addresses other than those located in the ROM area to
ROM correction address registers. Do not set the same addresses to both ROM correction address

Fig.4.10 Structure of ROM correction address 2 high-order register, ROM correction address 2 low-order register

REJ05B0861-0200 /Rev2.00 August 2007
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ROM correction enable reqister

b7 b6 b5 b4 b3 b2 bl b0
.. ROM correction enable register (RCR)

00000

A [address 0014h]

b Name Functions After reset| RW
C o |Address 1 enable bit (RCO) |0 : Disable 0 RW
A 1: Enable

o 1 |Address 2 enable bit (RC1) |0 : Disable 0 RW
[ A 1:Enable

e | 2 |The values are “0” at reading. If writing to these bits, write “0”. 0 RO
R B 0 RO
I 4] 0o | RO
Pl s 5| o | RO
L EICCT I TR [ 6| 0 RO
LI IR 7 0 RO

Note: When using ROM correction function, make sure to enable address enable bits after setting

ROM correction address registers.

Fig.4.11 Structure of ROM correction enable register
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PULL reqister A

b7 b6 b5 b4 b3 b2 bl b0

i1 1 i 1 [address 00hh]
A b Name Functions After reset| RW
0 [Port POo to PO7 0 : No pull-down 1 RW
b pull-down control bit (Note 1) |1 : Pull-down
1 Port P1o to P17 0 : No pull-down 1 RW
[ pull-down control bit (Note 1) |1 : Pull-down
o Port P20 to P27 0 : No pull-up
o 2 . 0 RW
ot pull-up control bit (Note 2) 1: Pull-up
poemmemneeeee 3 Port P34 to P37 . 0 : No pull-down 1 RW
! pull-down control bit (Note 1) |1 : Pull-down
: Port P70, P71 0 : No pull-up
D e 4 0 RW
pull-up control bit (Note 2) 1: Pull-up
------------------ | 5 |The values are "0" at reading. If writing to these bits, write "0". 0 RO
................... | 6 | 0 RO
-------------------------- 7 0 RO

PULL register A (PULLA)

Notes: 1. In port(s) set to output mode, the corresponding bit(s) become invalid and pull-down

resistor is not connected. Also, when each pin at segment output enable bits 0 to 5

(bit 0 to 5 at segment output enable register (address 0038h))

is set to "1" (segment output), the corresponding bit becomes invalid and pull-down

resistor is not connected.

2. In port(s) set to output mode, the corresponding bit(s) become invalid and pull-up resistor

is not connected.

Fig. 4.12 Structure of PULL register A

PULL reqister B

b7 b6 b5 b4 b3 b2 bl b0

PULL register B (PULLB)

Loro4 b b4 1 [address 0017h]

A b Name Functions After reset| RW
P 0 [Port P41 to P43 . 0 : No pull-up 0 RW
A A t-- pull-up control bit 1: Pull-up

Phob o 1 Port P44t0 P47 . 0 : No pull-up 0 RW
e pull-up control bit 1: Pull-up

2 Port P50 to P53 . 0 : No pull-up 0 RW
i pull-up control bit 1: Pull-up

T 3 Port P54 to P57 . 0 : No pull-up 0 RW
[ pull-up control bit 1: Pull-up

Pl 4 Port P60 to P63 . 0 : No pull-up 0 RW
o pull-up control bit 1: Pull-up

S 5 |Port P64to P67 . 0 : No pull-up 0 RW
Vo pull-up control bit 1: Pull-up

A | 6 |The values are "0" at reading. If writing to these bits, write "0". 0 RO
Semmmmmsese oo 7 0 RO

Note: In port(s) set to output mode, the corresponding bit(s) become invalid and
pull-up resistor is not connected.
Fig. 4.13 Structure of PULL register B
REJ05B0861-0200 /Rev2.00 August 2007 Page 8 of 30
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Transmit buffer register
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Transmit buffer register (TB)
I [address 0018h]
: i b Functions After reset| RW
P -4 0 |Transmit data is written to this buffer register. Undefined| WO
------ 1 |Write transmit data to this register. Undefined| WO
R R [ 2] Undefined| WO
i 3] Undefined| WO
P 4] Undefined| WO
o 15] Undefined| WO
R SIGnOETEEEEEEREE [ 6 | Undefined| WO
R REEEEEEEEEEEE (7] Undefined| WO
Note: This register is located at the same address as receive buffer register.
This register is write-only.
Receive buffer reqister
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Receive buffer register (RB)
4 1 4 1 1 1 1 [address 0018h]
: i : Cod P : b Functions After reset| RW
P t--170 [Receive data is read from this buffer register. Undefined| RO
Pobeeeand 1 |Read receive data from this register. Undefined| RO
i : i b b [ 2] Undefined| RO
A [ 3] Undefined| RO
P [ 4] Undefined| RO
b (5] Undefined[ RO
P [ 6 | Undefined| RO
R REEEEEEEEEEEE (7] Undefined| RO
Note: This register is located at the same address as transmit buffer register.
This register is read-only.
Fig.4.14 Structure of Transmit buffer register / Receive buffer register
Serial I/O status register
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | |Serial 1/0 status register (SIOSTS)
Lor 40 r 041 [address 0019h]
b Name Functions After reset| RW
0 Transmit buffer empty flag [0 : Buffer register full 0 RO
b (TBE) (Note 1) 1 : Buffer register empty
T 1 Receive buffer full flag (RBF) |0 : Buffer register empty 0 RO
(Note 1, 2) 1 : Buffer register full
R , |Transmit shift completion flagf0 : Transmit shift in progress 0 RO
(TSC) (Note 1) 1 : Transmit shift completed
o 3 [Overrun error fiag (OF) 0 : No overrun error 0 RO
R (Note 3) 1: Overrun error
N 4 |Parity error flag (PE) 0 : No parity error 0 RO
o (Note 3) 1 : Parity error
e 5 |Framing error flag (FE) 0 : No framing error 0 RO
- (Note 3) 1: Framing error
______________________ 6 Summing error flag (SE) 0:(OE)U (PE)U(FE)=0 0 RO
! (Note 3) 1:(OE)U (PE)U (FE) =1
L RCRRCEERTELELRTRERERLE 7 |The value is "1" at reading. If writing to this bit, write "1". 1 RO
Notes: 1. If writing to these bits, write "0".
2. This bit becomes "0" when receive buffer register is read.
3. These bits become "0" by writing to this register. If writing to these bits, write "0".
Fig. 4.15 Structure of Serial I/O status register
REJ05B0861-0200 /Rev2.00 August 2007 Page 9 of 30
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Serial I/O control reqgister

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |Serial 1/0 control register (SIOCON)

of Xcin or on-chip oscillator.
2. When selecting Sout output, set the synchronous serial I/O output pin selection bit

(bit 1 at peripheral function expansion register (0030h)) to "1".
When disabling transmission while selecting S our, set transmit enable bit and
SroY, Sout output enable bit to "0".
When selecting SRpy output, set synchronous serial /0O output pin selection bit
(bit 1 at peripheral function expansion register (0030h)) to "0".

ior 40 r 11 [address 001Ah]
i : i P i i : b Name Functions After reset| RW
A BRG count source selection [0 : f(XIN) (f(SUB) in low-speed Mode)
o |pit(€sS) (Note 1) _ 0 RW
[ 1 : f(Xin)/4 (f(SUB)/4 in low-speed Mode)
EEEEEE (Note 1)
[ A Serial /0 synchronous clock |In clock synchronous serial 1/0 Mode
A A selection bit (SCS) 0 : BRG output divided by 4
1 : External clock input
AR ! In UART Mode 0 RW
P 0: BRG output divided by 16
Pl 1 : External clock input divided by 16
A SRoY, SouT output enable bit |0 : Output disabled
P 2 |(srDY) (P47 pin : 1/O port) L 0 RW
1: Output enabled (P47 pin : SRDY,
A Sourt output) (Note 2)
A Transmit interrupt source 0 : When the transmit buffer has become
e 4 [setection bit (TIC) empty (TBE=1) o 0 RW
oo 1 : When transmit shift operation is
P completed (TSC=1)
Pl Transmit enable bit (TE) 0 : Transmission disabled
R 4 e 0 RW
o 1 : Transmission enabled
P Receive enable bit (RE) 0 : Reception disabled
Dol b 5 : 0 |RwW
[ 1 : Reception enabled
I S s |Serial 110 mode selection bit [0 : UART Mode o .
! (SIOM) 1: Clock synchronous serial /O Mode
i Serial /0 enable bit (SIOE) [0 : Serial /0O disabled
| (Pins P44 to P47 : 1/0 ports)

! 1: Serial /O enabled 0 RW

(Pins P44 to P47 : Serial 1/0O pins)
Notes: 1. f(SUB) is the source oscillation frequency in low-speed mode and shows the oscillation frequency

Fig. 4.16 Structure of Serial I/O control register
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UART control register
b7 b6 b5 b4 b3 b2 bl b0
111 ..... UART control register (UARTCON)
Porob o or 1 [address 001Bh]
A b Name Functions After reset| RW
poron b [ |Character length selection bit| O : 8 bits
A % |cHas) 1:7 bits 0 | RW
I Parity enable bit (PARE) 0 : Parity checking disabled
\ ' \ ' ' \ bommmmo 1 . . 0 RW
[ A 1 : Parity checking enabled
O S Parity selection bit (PARS) | 0 : Even parity
Pl 2 1: Odd parity 0 | RwW
I Stop bit length selection bit | 0 : 1 stop bit
P 3 |(sTPS) 1: 2 stop bits 0 | RW
P4s/TxD, P47/Sroy/Sout P- |In output mode
s 4 channel output disable bit 0 : CMOS output 0 RW
(POFF) (Note) 1 : N-channel open drain output
: ; : In input mode, this bit is invalid.
; Pt | 5 |The values are "1" at reading. If writing to these bits, write "1". 1 RO
R S RGRRRREEEEERERLES [ 6 | 1 RO
ERREE LR, 7 1 RO
Note: Set this bit to "1" after selecting the pin to disable P-channel output at
P-channel output disable selection bits (bits 3 and 2 at peripheral function expansion
register (address 0030h)).
Fig. 4.17 Structure of UART control register
Baud rate generator
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Baud rate generator (BRG)
Poro4 b b4 [address 001Ch]
: : : P P : b Functions After reset| RW
bbb b1 == 0 [Setthe frequency divide value of BRG count source. Undefined| RW
e 1 |BRC count source is divided by "n+1" when a set value is "n". Undefined| RW
T [ 2 | Undefined| RW
: : : e | 3 | Undefined| RW
E E E RRSREEEE LR i Undefined| RW
E E R i Undefined| RW
bt 6 Undefined| RW
b 7 Undefined| RW
Note: Write to this register only while transmit/receive operation is stopped.

Fig.4.18 Structure of Baud rate generator
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3823 Group

REN ESAS List of Registers

Timer X high-order reqister , Timer X low-order register

b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Timer X high-order register (TXH) [address 0021h]

P04 o111 Timer X low-order register (TXL) [address 0020h]

E : E P P : b Functions After reset| RW
bbb L4 [Set the count initial value.

e 0 . . . 1 RW
[ | |These registers count "n+1" times, when a set value is "n".

T 1 |(Atwriting] 1| rw
[ A |~ [Depending on the timer X write control bit, these registers operate

O as follows.

T 2 . . . 1 RW
[ | | *When Timer X write control bit = “0”

; P oo 3 | Write value in both timer X latch and timer X simultaneously. 1 RW
Pl |~ | *When Timer X write control bit = “1”

' ' ' L e e e e e = T 1 1

Pl 4 Wr!te value in timer X latch only. 1 RW
I || Write value from TXL to TXH.

A T This operation is not affected by the timer X stop control bit.

[ 5 . 1 RW
- | |[Atreading]

; R EESEERCEEEEEEEEE 6 The value is the count value of timer X at reading. 1 RW
; || Read value from TXH to TXL.

""""""""""""" 7 1 RW

Note: When underflow and writing to high-order timer latch occur almost at the same time
while selecting writing to timer latch only, the value is set to timer and timer latch
simultaneously. At this time, any unexpected values may be set to high-order timer.
Fig.4.19 Structure of Timer X high-order register , Timer X low-order register
Timer Y high-order reqister , Timer Y low-order register

b7 b6 b5 b4 b3 b2 bl b0
L1 ][ ||| [rimerynigh-order register (TYH) address 0023n]

Por oo Timer Y low-order register (TYL) [address 0022h]

b : P P : b Functions After reset| RW
Poior i1t 0 |Setthe count initial value. 1 RW
[ | 1 |These registers count "n+1" times, when the set value is "n". 1 RW
[ | 2 |[At writing] 1 RW
oo | 3 | Write value in both timer Y latch and timer Y simultaneously. 1 RW
oot | 4 | Write value from TYL to TYH. 1 RW
Pl e [ 5 |[At reading] 1 RW
R | 6 | The value is the count value of timer Y at reading. 1 RW
bommmmmmommmosomonoees 7 | Read value from TYH to TYL. 1 RW

Fig.4.20 Structure of Timer Y high-order register, Timer Y low-order register
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REN ESAS List of Registers

Timer 1 reqister
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Timer 1 register (T1)
Por o1 [address 0024h]
b Functions After reset [ RW
Poior i1 -] 0 [Setthe count initial value. 1 RW
I | 1 |This register counts "n+1" times, when the set value is "n". 1 RW
e [ 2 |[At writing] T T rRW
P e [ 3 | write value in both timer 1 latch and timer 1 simultaneously. 1 RW
s [ 4 |(At reading] 1 RW
Pl Remmmemmmemeeeeeees | 5 |The value is the count value of timer 1 at reading. 1 RW
Pt [ 6 | 1 RW
SoTTTTTTmTmTomomommemes 7 1 RW

Note: This register is used to generate waiting time at reset and exiting from stop mode.
Fig.4.21 Structure of Timer 1 register

Timer 2 reqister
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Timer 2 register (T2)
Por o1 [address 0025h]
b : P P : b Functions After reset| RW
[ Set the count initial value.
T 0 . . . . 1 RW
oo | [This register counts "n+1" times, when the set value is "n".
AR 1 |[Atwriting] . . . . o |RrRw
[ [ | Depending on the value of Timer 2 write control bit, these registers
A T S operate as follows.
i *When Timer 2 write control bit = “0” 0 RW
T 3 Write value in both timer 2 latch and timer 2 simultaneously. 0 RW
| *When Timer 2 write control bit = “1”
e 4 Write v.alue in timer 2 latch only. 0 RW
A | [[Atreading]
T 5 The value is the count value of timer 2 at reading. 0 RW
o] 6 0 RW
""""""""""""" 7 o | RrRw

Note: This register is used to generate waiting time at reset and exiting from stop mode.
Fig.4.22 Structure of Timer 2 register

Timer 3 reqister
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Timer 3 register (T3)
Por o1 [address 0026h]
b E P P : b Functions After reset| RW
P or b1 -] 0 [Setthe count initial value. 1 RW
I | 1 |This register counts "n+1" times, when the set value is "n". 1 RW
e [ 2 |[At writing] T T rRW
P e [ 3 | write value in both timer 3 latch and timer 3 simultaneously. 1 RW
s [ 4 |(At reading] 1 RW
Pl Remmmemmmemeeeeeees | 5 |The value is the count value of timer 3 at reading. 1 RW
Pt [ 6 | 1 RW
SoTTTTTTmTmTomomommemes 7 1 RW

Fia.4.23 Structure of Timer 3 reaqister
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3823 Group

List of Registers

Timer X mode register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |Timer X mode register (TXM)
i1 [address 0027h]
b Name Functions After reset| RW
Timer X write control bit 0 : Write value in both latch and timer
Pido simultaneously 0 RW
1 : Write value in latch only
1 Real time port control bit 0 : Real time port function invalid
[ 1 . . . 0 RW
1 : Real time port function valid
_________ 2 RTPo data for real time port |0 : "L" output from P52/RTPo pin 0 RW
1 : "H" output from P52/RTPo pin
_________ 3 RTP1 data for real time port |0 : "L" output from P53/RTP1 pin 0 RW
1: "H" output from P53/RTP1 pin
Timer X operating mode bits |b5 b4 0
4 0 0 : Timer mode RW
[ ] 0 1: Pulse output mode
5 10 : Event counter mode 0 RW
11 : Pulse width measurement mode
CNTRo active edge switch bit | This function changes depending on timer
6 . 0 RW
X operation mode (Refer to Table 4.1)
_________ 7 Timer X stop control bit 0 : Count starts 0 RW
1 : Count stops

Fig.4.24 Structure of Timer X mode register

Table 4.1 CNTRo active edge switch bit function

Timer X operation mode Set Tlmer function/CNTRo pin CNTRo Interrupt request occurrence source
value |[function
Timer mode “0” CNTRo input signal falling edge
. . (No influence on timer count)
External interrupt pin - - —
“pr CNTRo input signal rising edge
(No influence on timer count)
Pulse output mode o Pulse output start from “H” Output signal falling edge
“pr Pulse output start from “L” Output signal rising edge
Event counter mode o Count at rising edge Input signal falling edge
“pr Count at falling edge Input signal rising edge
Pulse width o Measure “H” pulse width Input signal falling edge
measurement mode
“pr Measure “L” pulse width Input signal rising edge

REJ05B0861-0200 /Rev2.00
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3823 Group

List of Registers

Timer Y mode register

b7 b6 b5 b4 b3 b2 bl b0

.... 0)f0)}0]](0)] Timer Y mode register (TYM)

Femmm

[address 0028h]
Name [ Functions After reset| RW
The values are “0” at reading. If writing to these bits, write“0”. 0 RO
0 RO
0 RO
0 RO
Time Y operating mode bits |b5 b4
00 : Timer mode 0 RW
[ ] 0 1 : Period measurement mode
10: Event cgunter modg 0 RW
11 : Pulse width HL continuous
measurement mode
CNTRu1 active edge switch bit | This function changes depending on timer 0 RW
Y operation mode (Refer to Table 4.2)
Timer Y count stop bit 0 : Count starts 0 RW
1 : Count stops

Fig.4.25 Structure of Timer Y mode register

Table 4.2 CNTR1 active edge switch bit function

Timer Y operation mode \?:Itue Timer function selection CNTRu interrupt request occurrence source
Timer mode "o CNTRu1 input signal falling edge
. . (No influence on timer count)
External interrupt pin - - —
or CNTRu1 input signal rising edge
(No influence on timer count)
Period measurement "o Measure the period from falling |Input signal falling edge
mode edge to falling edge
or Measure the period from rising  |Input signal rising edge
edge to rising edge
Event counter mode "0" |Count at rising edge Input signal falling edge
"1" |Count at falling edge Input signal rising edge
Pulse width HL o Measure "H" and "L" pulse width [Input signal falling and rising edges
continuous
measurement mode wge
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3823 Group

List of Registers

Timer 123 mode register
b7 b6 b5 b4 b3 b2 bl b0
Timer 123 mode register (T123M)
Lor o4 b 0041 [address 0029h]
b [Name Functions After reset| RW
oo -1 [Toutoutput active edge 0 : Output starts from "H" level
e 0 . . 0 RW
Pl switch bit 1 : Output starts from "L" level
Tout output control bit 0 : Tout output disabled (P56 pin : I/O port)
T S 1 1 : Tout output enabled 0 RW
(P56 pin : Tout output pin)
Timer 2 write control bit 0 : Write value to both latch and timer
O it 2 simultaneously 0 RW
1 : Write data to latch only
Timer 2 count source 0 : Timer 1 output signal
e 3 |selection bit 1 : f(XIN)/16 in medium/high speed mode 0 RW
f(SUB)/16 in low speed mode (Note 1)
Timer 3 count source 0 : Timer 1 output signal
e 4 |selection bit 1 : f(XiN)/16 in medium/high-speed mode 0 RW
f(SUB)/16 in low-speed mode (Note 1)
Timer 1 count source 0 : f(XIN)/16 in medium/high-speed mode
e 5 [selection bit f(SUB)/16 in low-speed mode (Note 1) 0 RW
b 1: f(SUB) (Note 1)
b | 6 |The values are “0” at reading. If writing to these bits, write “0". 0 RO
Femsmmmmmsonn oo 7 0 RO
Notes: 1. f(SUB) is the source oscillation frequency in low-speed mode and shows the oscillation frequency
of Xcin or on-chip oscillator.
Internal system clock ¢ is f(SUB)/2 in low-speed mode.
2. Set the value of timer in the order of timer 1 register, timer 2 register, and timer 3 register
after setting the count source of timer 1, 2 and 3.

Fig.4.26 Structure of Timer 123 mode register

¢ output control reqgister

b7 b6 b5 b4 b3 b2 bl b0

000000 O. ¢ output control register (CKOUT)

Lor o4 obr 4 [address 002Ah]

i : i P i i : b [Name Functions After reset| RW
i+ i__| o|¢output control bit 0 : Port function (P41 pin : 1/O port) 0 RW
1 HE 1: Internal system clock ¢ output, or XcIN

A frequency signal output (Note)

A A (P41 pin : ¢ output pin)

Pl [ 1 [The values are “0” at reading. If writing to these bits, write “0”. 0 RO
P [ 2] 0 RO
S [ 3] 0| RO
I [ 4] 0 | RO
bl b [ 5| 0| RO
D e [ 6| 0 RO
bormneannnn s 7 0| rO

Note: Set output clock selection bit (bit 4 at peripheral function expansion register (address 0030h))
and port P41 direction register to "1" when Xcin frequency signal is output.

Fig.4.27 Structure of ¢ output control reaister
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3823 Group

List of Registers

CPU mode expansion register

b7 b6 b5 b4 b3 b2 bl b0

|O| O| O| O| O| O| | | CPU mode expansion register (EXPCM)
poro4or 04 [address 002Bh]
b [Name Functions After reset| RW
i1 11 1 11| 0 |On-chip oscillator control bit |0 : On-chip oscillator not used
A . . 0 RW
o 1 : On-chip oscillator used (Note 1)
1 [Frequency/4 mode control bit|0 ; Frequency/2 mode ¢ = f(Xin)/2
emeeen (Note 2) 1 : Frequency/4 mode ¢ = f(XIN)/4 0 RW
[ i If writing to these bits, write “0”. 0 RW
P s 3] 0| RW
Pl (4] 0 | RW
Pl R B 0 RW
b bemmneeno oo [ 6] 0| RW
bomms g 7 0| RW

Note: 1. On-chip oscillator is selected as operation clock in low-speed mode regardless of
XcIN-XcouT oscillation.

2.Valid only when the main clock division ratio selection bit (bit 6 in the CPU mode register
(003B16)) is set to “0". When selecting f(XN)/4 as system clock ¢, set the main clock
division ratio selection bit to “0” after setting this bit to “1”. When “1” (frequency/8 mode) is
selected by the main clock division ratio selection bit or when the internal system clock
selection bit (bit 7 in the CPU mode register) is set to “1”, set “0” to the frequency/4 mode
control bit.

Fig.4.28 Structure of CPU mode expansion register
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3823 Group

List of Registers

Temporary data register 0

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |Temporarydataregister0(TDO)

4 4 4 1 1 11 [address 002Ch]

v : Cod P : Functions After reset| RW
DBo data storage 0 RW
Pobeeeeed DB1 data storage 0 RW
b : DB2 data storage 0 RW
DBs data storage 0 RW
[ DBa data storage 0 RW
[ bbb DBs data storage 0 RW
L SREEnEEEEREE DBs data storage 0 RW
R DB7 data storage 0 RW

Fig.4.29 Structure of Temporary data register 0
Temporary data register 1
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Temporary data register 1 (TD1)

4 4 4 1+ 1 11 [address 002Dh]

v : Cod P : Functions After reset| RW
DBo data storage 0 RW
Dot DB1 data storage 0 RW
beeomeeee DB:2 data storage 0 RW
L it DBs data storage 0 RW
L ekl DBa4 data storage 0 RW
[ bbb DBs data storage 0 RW
L SREEnEEEEREE DBs data storage 0 RW
R DB7 data storage 0 RW

Fig.4.30 Structure of Temporary data register 1
Temporary data register 2
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Temporary data register 2 (TD2)

v 0 4 v 1 1 1 [address 002Eh]

v : Cod P : Functions After reset| RW
DBo data storage 0 RW
Dot DB1 data storage 0 RW
beeomeeee DB:2 data storage 0 RW
L it DBs data storage 0 RW
L ekl DBa4 data storage 0 RW
[ bbb DBs data storage 0 RW
L SREEnEEEEREE DBs data storage 0 RW
R DB7 data storage 0 RW

Fig.4.31 Structure of Temporary data register 2

REJ05B0861-0200 /Rev2.00

August 2007

Page 18 of 30




LENESAS

3823 Group
List of Registers

RRF register
b7 b6 b5 b4 b3 b2 bl b0
LT 1] ][] |rrFregister rRrR)
Por o r v 1 [address 002Fh]
b i P i i : b Functions After reset| RW
¢4 1 1 1 1 t--{ 0 [DBodata storage 0 RW
[ 1 |DB1 data storage 0 RW
T . 2 |DB2 data storage 0 RW
[ T 3 |DB3 data storage 0 RW
S OGRCnEEEEE 4 |DBa data storage 0 RW
Pl e 5 |DBs data storage 0 RW
R — 6 |DBe data storage 0 RW
R CEeTIe TE LR 7 |DB7 data storage 0 RW
Fig.4.32 Structure of RRF register
Peripheral function expansion register
b7 b6 b5 b4 b3 b2 bl b0
|O| O| O| | | | | |Peripheral function expansion register (EXP)
voro4 o014 1 [address 0030h]
b [Name Functions After reset| RW
P4 4 41| o [Transfer direction selection [0: LSB first 0 RW
bbb bbb t-{ |bit(Note 1) 1: MSB first
. 1 [Synchronous serial /0 0: P4s/Txp pin 0 RW
[ output pin selection bit 1: P47/Sout pin
(Note 1)
R 2 [P-channel output disable b3 b2 0 RW
[ selection bit 00 : P4s/Txp pin
3] (Note 2) 01: Bit 4 at UART control register
oo is invalid
10 : P4s/Txp pin and P47/SRoY/Sout pin 0 RW
11 : P47/Srpy/Sout pin
A 4 [Output clock selection bit 0 : Internal system clock ¢ output 0 RW
(Note 3) 1 : XciN frequency signal output
E SCGEGnECEEE R | 5 |If writing to these bits, write “0”. 0 RW
RIS RIS 6 0 RW
] 7 |If writing to this bit, write “0”. Do not write "1". 0 RW
Notes: 1. These functions are valid only when serial I/O mode selection bit (bit 6 at
serial 1/0 control register (address 001Ah)) is set to "1"
(when clock synchronous serial I/O is selected).
2. Set P4s/TxD, P47/Sroy/Sout P-channel output disable bit (bit 4 at UART control register
(address 001Bh)) to "1" after selecting the pin to disable P-channel output in these bits.
3. Set f output control bit (bit O at f output control register (address 002Ah)) and bit 1
at port P4 direction register to "1" in order to output X cin frequency signal.

Fig.4.33 Structure of Peripheral function expansion register
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3823 Group

List of Registers

AD control reqgister
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | |AD control register (ADCON)
Por o1 [address 0034h]
i : i P i i : b Name Functions After reset| RW
Analog input pin selection [ b2b1bo
bbb b b s1 0 |bits 000 : P60/ANo 0 RW
[ [ | 001 :P61/AN1
A 010:P62/AN2
e 1 011:P63/AN3 0 RW
bbb - 100: P64/AN4
Pl 101 : P6s/ANs
Pl e 2 110: P66/ANs o | RrRw
S 111:P67/AN7
[ 3 AD conversion completion bit| 0 : Conversion in progress 1 RW
1 : Conversion completed (Note)
N VREF input switch bit 0 : ON during conversion
P 4 1: Always ON 0 RW
T AD external trigger valid bit |0 : A/D external trigger invalid
Pl 5 . ; 0 RW
Lo 1: A/D external trigger valid
; ; Interrupt source selection bit |0 : Interrupt request at A/D conversion
Pt 6 completed 0 RW
1 : Interrupt request at ADT input falling
R L L e EEEE R 7 |The value is “0” at reading. If writing to this bit, write “0”. 0 RO
Note: This bit can be set to “0” but not to “1” by program.

Fig.4.34 Structure of AD control register
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LENESAS List of Regieters

AD conversion high-order reqister

b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |AD conversion high-order register (ADH)

Poobor b4 [address 0035h]

i : i P i i : b Name | Functions After reset| RW
poor 0t 1 -4 0 |A/D conversion results can be read. Write “00h” to these bits at writing. Undefined| RO
5 ; ot z p7 N 10-bit AD mode b0 Undefined]| RO
Pl e [ 2 | |b9|b8 b7| b6| b5| b4 b3| bZI Undefined] RO
e 3 Undefined| RO
i i i b I b7 In 8-bit AD mode Undefined| RO
b T | 5 | |b7|b6 b5| b4 b% b2 b1| bo| Undefined] RO
] 6 Undefined| RO
e s 7| Undefined| RO

Note: Do not read this register during A/D conversion.

Fig.4.35 Structure of AD conversion high-order register

AD conversion low-order register

b7 b6 b5 b4 b3 b2 bl b0
AD conversion low-order register (ADL)

por o1 [address 0036h]

b Name Functions After reset| RW

o |Conversion mode selection 0 : 8-bit A/D mode 0 RW

e bit 1 : 10-bit A/D mode

I 1 |AD conversion speed b1 b0 0 RW

A selection bit 00 : f(XiN)/2 (Note 1)

P 00:f(XiN) (Note 1)

P 1 0: On-chip oscillator (Note 2) 0 RW

[ S 11: Do not select.

A | 3 |The values are “0” at reading. If writing to these bits, write “0”. 0 RO

5 : S | 4 | 0 RO

e 5 0 RO

[ « A/D conversion results in 10-bit A/D mode

R RRRRRERELEEEY 6 | can be read. Undefined| RO

« In 8-bit A/D mode, the

: [ |values are undefined at In 10-bit A/D mode

b 7 |reading. If writing to these b7 Undefined| RO
bits, write “0”. |b1| b0| | | | | | |

Note: 1. Available only when internal system clock selection bit (bit 7 at CPU mode register (003Bh))
is set to "0". Do not select when it is set to "1".
2. Available only when both internal system clock selection bit and on-chip oscillator control bit
(bit 0 at CPU mode expansion register (002Bh)) are set to "1".
Do not select when both of these bits are not set to "1".
3. Do not read this register during A/D conversion.

Fig.4.36 Structure of AD conversion low-order register
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List of Registers

Watchdog timer control reqister

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |Watchdogtimercontrol register (WDTCON)

Por o1 [address 0037h]
i : i P i i : b Name | Functions After reset| RW
Poro4p b4 s--4 0 |watchdog timer H 1 RW
i 1 | RwW
R [ 2 | 1 | RwW
R [ 3] 1 | RwW
e [ 4] 1 RW
b emmemmomseeeeeees 5 1 | RW
6 STP instruction function 0 : Enter stop mode by STP instruction
R selection bit (Note 1) execution 0 RW
! 1: Internal reset occurs by STP
: instruction execution.
: Watchdog timer count 0 : f(XiN)/1024 (f(su)/1024 at low-speed
b 7 |source selection bit (Note 1) mode) 0 RW
1 : f(XIN)/4 (f(sus)/4 at low-speed mode)

Notes: 1. This bit can be written only once after reset is released.
After being written once, this bit is locked and can not be rewritten.
2. Watchdog timer becomes "FFh" by writing to this register.

Fig.4.37 Structure of Watchdog timer control register
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List of Registers

Segment output enable register

b7 b6 b5 b4 b3 b2 bl b0

m (0] ...... Segment output enable register (SEG)
Lor 40041 [address 0038h]
i : i : : i i : b Name Functions After reset| RW
o |Segment output enable bit 0 0 : Input port P34 to P37 0 RW
[ A 1 : Segment output SEG12 to SEG15
b 1 [Segment output enable bit 1 [0 : 1/0 port P0o, P01 0 RW
A 1 : Segment output SEG16, SEG17
[ , [Segment output enable bit 2 |0 : Input port P02 to P07 0 RW
[ 1 : Segment output SEG1s to SEG 23
b 3 |Segment output enable bit 3 10 : 1/0 port P1o, P11 0 RW
[ 1 : Segment output SEG24, SEG25
_______________ 4 Segment output enable bit 4 |0 : I/W port P12 0 RW
. 1 : Segment output SEG26
b 5 [Segment output enable bit 5 [0 : 1/0 port P13 to P17 0 RW
b 1 : Segment output SEG27 to SEG31
R R e LR TR 6 |The value is "0" at reading. If writing to this bit, write "0". 0 RO
R bbb bbb 7 |If writing to this bit, write "0". Do not write "1". 0 RW

Fig.4.38 Structure of Segment output enable register
LCD mode reqister

b7 b6 b5 b4 b3 b2 bl b0

| | | | O| | | | |LCD mode register (LM)
Poro4 o014 [address 0039h]
b Name Functions After reset| RW
t._] o [Duty ratio selection bits bl bo 0 RW
oo 0 0: Do not select.
A ] 01:2 (Use COMo, COMz1)
I 1 10: 3 (Use COMo to COM2) 0 RW
I 11: 4 (Use COMo to COM3)
Bias control bit 0 : 1/3 bias
---------- 2 1:1/2 bias 0 RW
oo LCD enable bit 0:LCD OFF
A 3 1:LCD ON 0 | RW
A 4 | If writing to this bit, write "0". Do not write "1". 0 RW
__________________ 5 LC.D circuit. diviQer division  |b6bs ' 0 RW
b ratio selection bits 0 0: Clock input
0 1 : 2 division of clock input
o] 6 10 : 4 division of clock input 0 RW
11 : 8 division of clock input
LCDCK count source 0 : f(SUB)/32
R 7 |selection bit 1: f(Xin)/8192 (in frequency/2, 4 or 8 mode) 0 RW

(Note 1) (Note 2) f(SUB)/8192 (in low-speed mode)
Notes: 1. LCDCK s a clock for LCD timing controller.
2. f(SUB) is source oscillation frequency in low-speed mode and shows oscillation
frequency of Xcin or on-chip oscillator.

Fig.4.39 Structure of LCD mode register
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List of Registers

Interrupt edge selection register
b7 b6 b5 b4 b3 b2 bl b0
0000 .... Interrupt edge selection register (INTEDGE)
ior 4001 [address 003Ah]
i : i P i i : b Name Functions After reset| RW
e INTo interrupt edge selection [0: Falling edge active
T T A L . . 0 RW
[ bit 1: Rising edge active
A INT1 interrupt edge selection |0: Falling edge active
. 1. . . 0 RW
[ bit 1: Rising edge active
INT2 interrupt edge selection [0: Falling edge active
R 2 [ - . 0 RW
R R bit 1: Rising edge active
INT3 interrupt edge selection |0: Falling edge active
[ i it 3 . . . 0 RW
[ bit 1: Rising edge active
s | 4 |The values are "0" at reading. If writing to these bits, write "0". 0 RO
R B 0 RO
e, 6 | 0| RO
o 7 0 RO
Fig.4.40 Structure of Interrupt edge selection register
CPU mode register
b7 b6 b5 b4 b3 b2 bl b0
L[| ] [1] | | |cPumode register cPum)
voro1 o011 [address 003Bh]
b Name Functions After reset| RW
Processor mode selection b1 bo
I bits 0 0: Single-chip mode 0 RW
- 0 1: Do not select.
e 1 1 0: Do not select. 0 RW
1 1: Do not select.
A , |Stack page selection bit 0:0 page 0 RW
Voo 1:1 page
I 3 |If writing to this bit, write "1". Do not write "0". 1 RW
Port Xc switch bit (Note 3) |0 : I/O port function (Stop oscillation)
[ S SEREEEEE 4 - ) 0 RW
A 1 : XcIN-XcouT oscillation function
__________________ 5 Main clock (Xin-XouT) stop |0 : Oscillating 0 RW
b bit (Note 4) 1 : Stop oscillating
Main clock division ratio 0 : f(XiN)/2 (frequency/2 mode)
PomTTmmmm ey 6 [selection bit or f(XiN)/4 (frequency/4 mode) (Note 1) 1 RW
1 : f(XiN)/8 (frequency/8 mode)
Internal system clock 0 : XiN-Xout selected (frequency/2, 4, or 8
ittty selection bit mode)
! 1 : XiNn-XouT or on-chip oscillator selected 0 RW
(low-speed mode) (Note 2)
Notes: 1. When the system clock ¢ is divided by 4 of f(XIN), set this bit to "0" after
setting frequency/4 mode control bit (bit 1 at CPU mode expansion register (address 002Bh))
to "1".
2. When using on-chip oscillator in low-speed mode, set this bit to "1" after setting
on-chip oscillator control bit (bit 0 at CPU mode expansion register) to "1".
3. In low-speed mode (XcIN is selected as the system clock ¢), the XciNn - XcouT oscillation
stops if the port Xc switch bit is set to “0”.
4. In frequency/2/4/8 mode, the XIN - XouT oscillation does not stop even if the main clock
(XIN - XourT) stop bit is set to “1".

Fig.4.41 Structure of CPU mode register
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Interrupt request register 1
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | |Interrupt request register 1 (IREQ1)

bri 0 11 1 1 [address 003Ch]

' ' ' ' b Name Functions After reset| RW

. . . o o [INTointerrupt request bit 0 : No interrupt request issued 0 RW

A 1: Interrupt request issued (Note)

A . 1 |INTrinterrupt request bit 0 : No interrupt request issued 0 RW

A 1 : Interrupt request issued (Note)

S R , |Serial /O receive interrupt [0 : No interrupt request issued 0 RW

oy request bit 1: Interrupt request issued (Note)

, . , . L ____________ 3 Serial I/0O transmit interrupt [0 : No interrupt request issued 0 RW

vl request bit 1: Interrupt request issued (Note)

. . . _ _______________ 4 Timer X interrupt request bit |0 : No interrupt request issued 0 RW

P 1 : Interrupt request issued (Note)

L ___________________ 5 Timer Y interrupt request bit |0 : No interrupt request issued 0 RW

. 1 : Interrupt request issued (Note)

L 6 Timer 2 interrupt request bit [0 : No interrupt request issued 0 RW

; 1 : Interrupt request issued (Note)

] 7 Timer 3 interrupt request bit [0 : No interrupt request issued 0 RW
1 : Interrupt request issued (Note)

Note: Each bit can be set to “0” but not to “1” by program.
Fig.4.42 Structure of Interrupt request register 1

Interrupt request reqister 2

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | |Interruptrequestregisterz(IREQ2)

b1 00 111 i [address 003Dh]

' ' ' ' b Name Functions After reset| RW
A o |CNTRointerrupt request bit - |0 : No interrupt request issued 0 RW
: ; : b b 1: Interrupt request issued (Note)
P 1 [CNTRuinterrupt request bit [0 : No interrupt request issued 0 RW
A 1: Interrupt request issued (Note)
, [Timer 1 interrupt request bit |0 : No interrupt request issued 0 RW
[ 1 : Interrupt request issued (Note)
, . , . 3 INT2 interrupt request bit 0 : No interrupt request issued 0 RW
A 1 : Interrupt request issued (Note)
. . . _ _______________ 4 INT3 interrupt request bit 0 : No interrupt request issued 0 RW
. 1 : Interrupt request issued (Note)
_ ___________________ 5 Key input interrupt request |0 : No interrupt request issued 0 RW
b bit 1 : Interrupt request issued (Note)
L 6 ADT/AD conversion interrupt |0 : No interrupt request issued 0 RW
: request bit 1 : Interrupt request issued (Note)
Fommmtommmmmsssooosoooooy 7 |The value is “0” at reading. If writing to this bit, write “0". 0 RO

: Each bit can be set to “0” but not to “1” by program.

Fig.4.43

Structure of Interrupt request register 2
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Interrupt control reqister 1

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |Interruptcontro|registerl(ICONl)

biob i1 011 [address 003Eh]

: : : P P : b Name Functions After reset| RW

A INTo interrupt enable bit 0 : Interrupt disabled

A e Y . 0 RW

ol 1: Interrupt enabled

[ INT1 interrupt enable bit 0 : Interrupt disabled

A 1 0 RW

[ 1: Interrupt enabled

N , |Serial /O receive interrupt [0 : Interrupt disabled o RW

P enable bit 1 : Interrupt enabled

: : b, 3 Serial I/0 transmit interrupt [0 : Interrupt disabled 0 RW

o enable bit 1: Interrupt enabled

Pl Timer X interrupt enable bit |0 : Interrupt disabled

b 4 0 RW

. 1: Interrupt enabled

N Timer Y interrupt enable bit |0 : Interrupt disabled

R Rt 5 0 RW

. 1: Interrupt enabled

R o [Timer 2 interrupt enable bit 0 : Interrupt disabled 0 RW

: 1: Interrupt enabled

; Timer 3 interrupt enable bit |0 : Interrupt disabled

-------------------------- 7 _ 0 RW
1: Interrupt enabled

Fig.4.44 Structure of Interrupt control register 1
Interrupt control register 2
b7 b6 b5 b4 b3 b2 bl b0
| O| | | | | | | |Interrupt control register 2 (ICON2)

Lor 40 r 11 [address 003Fh]

: : : P b : b Name Functions After reset| RW

A CNTRo interrupt enable bit |0 : Interrupt disabled

[ e . 0 RwW

ol 1: Interrupt enabled

[ CNTRt interrupt enable bit |0 : Interrupt disabled

A 1 0 RW

ol 1: Interrupt enabled

Pl Timer 1 interrupt enable bit [0 : Interrupt disabled

' B ' B vooTTTTTTTen 2 0 RW

[ 1: Interrupt enabled

H HE INT2 interrupt enable bit 0 : Interrupt disabled

A 3 0 RW

[ 1: Interrupt enabled

R S 4 INTs interrupt enable bit 0 : Interrupt disabled 0 RW

. 1 : Interrupt enabled

N Key input interrupt enable bit |0 : Interrupt disabled

R e 5 0 RW

. 1: Interrupt enabled

[ 6 ADT/AD conversion interrupt |0 : Interrupt disabled 0 RW

: enable bit 1: Interrupt enabled

R bR 7 | If writing to this bit, write “0”. Do not write "1". 0 RW

Fig.4.45 Structure of Interrupt request register 2
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LCD display RAM

bit ! 6 5 4 3 2 L 0 After reset| RW
address coms| com2| com1| como | coms| comz| com1|como
0040h LRAMO SEG1 SEGo Undefined| RW
0041h LRAM1 SEG3 SEG2 Undefined| RW
0042h LRAM2 SEGs SEG4 Undefined| RW
0043h LRAM3 SEG7 SEGs Undefined| RW
0044h LRAM4 SEGo SEGs Undefined| RW
0045h LRAM5 SEG11 SEG10 Undefined| RW
0046h LRAM6 SEG13 SEG12 Undefined| RW
0047h LRAM7 SEG15 SEG14 Undefined| RW
0048h LRAMS8 SEG17 SEG16 Undefined| RW
0049h LRAM9 SEG19 SEG18 Undefined| RW
004Ah LRAM10 SEG21 SEG20 Undefined| RW
004Bh LRAM11 SEG23 SEG22 Undefined| RW
004Ch LRAM12 SEG25 SEG24 Undefined| RW
004Dh LRAM13 SEG27 SEG26 Undefined| RW
004Eh LRAM14 SEG29 SEG28 Undefined| RW
004Fh LRAM15 SEG31 SEG30 Undefined| RW

Fig. 4.46 LCD display RAM
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5. Reference
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3823 Group Data sheet
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

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

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

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

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

© 2007. Renesas Technology Corp., All rights reserved.
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